Turkish Journal of

Weed Science

Volume Issue . Year

https://dergipark.org.tr/tr/pub/tjws 26 1 2023

B Tirkiye Herboloji Dernegi
g/ Turkish Weed Science Society




TURKISH JOURNAL OF WEED SCIENCE

(TURKIYE HERBOLOJi DERGISI)
VOLUME26*Issue1*2023 ISSN: 1303-6491 E-ISSN: 2458-7966

Sahibi/Owner: Prof. Dr. Dogan ISIK (Tiirkiye Herboloji Dernegi Baskani) Erciyes Universitesi, Kayseri, TURKIYE

EDITORLER LiSTESi/EDITORIAL BOARDS
Bas Editor/ EDITOR-in-CHIEF

Dogan ISIK Tirkiye
Sorumlu Editérler/Managing Editors
Emine Kaya ALTOP Tlrkiye
Murat KARACA Turkiye
Siileyman TURKSEVEN Tirkiye
Yasin Emre KiTi$ Tirkiye
Teknik Editorler/Tecnical Editors
Bahadir SiN Tirkiye
Ender Sahin COLAK Tirkiye
Hakki TASDELEN Tirkiye
Dil Editorleri/Language Editors
Khawar JABRAN Tirkiye
Ahmet Tansel SERIM Tirkiye
Editorler/Editors
Adnan KARA Tirkiye irfan CORUH Tirkiye
Ahmet Tansel SERIM Tirkiye Isik TEPE Tirkiye
Ali Reza TAAB Iran Kassim AL-KHATIB usa
Asad SHABBIR Pakistan Khawar JABRAN Tirkiye
Ayse YAZLIK Tirkiye Melih YILAR Tiirkiye
Bahadir SIN Tirkiye Mehmet Nedim DOGAN Tirkiye
Bekir BUKUN Tiirkiye Murat KARACA Tiirkiye
Demosthenis CHACHALIS Greece Mustapha HAIDAR Lebanon
Dogan ISIK Tirkiye Nihat TURSUN Tirkiye
Eda AKSOY Tirkiye Olcay BOZDOGAN Tirkiye
Emine Kaya ALTOP Tirkiye Onur KOLOREN Tirkiye
Feyzullah Nezihi UYguR Tirkiye Unal ASAV Tirkiye
Firat PALA Tirkiye Sava VRBNICAMIN Serbia
Garifalia ECONOMOU Greece Serdar EYMIRLI Tiirkiye
Giuseppe BRUNDU Italy Shunji KUROKAWA, Japan
Gonzalez-Moreno PABLD UK Sibel UYGUR Tirkiye
Gung Xi WANG lapan Tamer USTUNER Tiirkiye
Hasan DEMIRKAN Tirkiye Uwe STRAFINGER Germany
Hilmi TORUN Tirkiye Valerie LE CORRE France
Hiirev MENNAN Tiirkiye Yasin Emre KiTi$ Tiirkiye
ljaz Ahmad KHAN Pakistan Yildiz NEMLI Tirkiye
INDERJIT India Yusuf YANAR Tirkiye
Ilhan KAYA Tirkiye Ziibeyde Filiz ARSLAN Tirkiye
ilhan UREMIS Turkiye

indeksleme : Cabi, ResearchBib, DRI (Directory of Research Journals Indexing), Academic Resource Index (Researchbib), Journal Index, SIS
(Scientific Indexing Services), lllIFactor - Real Time Impact, CiteFactor.Org, Cosmos Impact Factor, Dergipark, EBSCO

Kapak Resmi : Hakki TASDELEN @TiirkiyeHerbolojiDernegi
Basim Tarihi : 07.07.2023



TURKISH JOURNAL of WEED SCIENCE 26(1):2023

ICINDEKILER/CONTENTS

Seedling Morphological Traits of Some Dicotyledonous Invasive Alien Plant Species
(IAPS) of West Bengal, India: A Case Study for Identification
Ratul Mandal, Rahul Dey, Ayan Das, Parasuram Kamilya*

Determination of the Weed Flora and the Efficacy of Some Herbicides on Weeds
and Yield in Maize Fields of Igdir Province, Tiirkiye
Caglar ACIKGOZ, Ramazan GURBUZ*, irfan CORUH

Bazi Bitki Oziitlerinin Secale cereale L. ve Avena fatua L. Tohumlarinin

Cimlenmesi Uzerine Allelopatik Etkisi/ Allelopathic Effect of Some Plant Extracts on
Germination of Secale cereale L. and Avena fatua L. Seeds

Murat KARACA*, Canan YURTTAS KILINC

Antioxidant Activities and Enzyme Inhibition Potentials of Hypericum perforatum L.
Ethanol Extracts

Melek COL AYVAZ, Giilizar AYDOGDU, Zeynep KOLOREN, Onur KOLOREN*, Panagiotis
KARANIS

Celtik Ekim Alanlarinda Kullanilan ve Desarj Edilen Quinclorac’li Sulama Suyunun
Sebze Uretim Alanlarinda Kullanilmasi Sonucu Olusan Fitotoksisitelerin Belirlenmesi
ve Zamana Bagli Su Desarj Yontemleriyle Onlenmesine Yénelik Arastirmalar/ Studies
on the Prevention of Time-Dependent Water Discharge Methods and Determination
of Phytotoxicities Resulting from the Use of Quinclorac Irrigation Water Used and
Discharged in Rice Planting Fields in Vegetable Production Fields, Tlrkiye

Yalcin KAYA*, Biilent BASARAN, Hakan ORNEK, Hiisrev MENNAN

Bazi Horozibigi (Amaranthus spp.) Turleri tohumlarinin Cimlenme Sicakliklarinin
Arastinllmasi/ Investigation of the Germination Temperatures of Some Amaranthus
Species

Hakki TASDELEN*, Dogan ISIK

Canakkale ve Balikesir illerinde Damla Sulama ile Celtik Uretimi Yapilan Alanlarda
Bulunan Yabanci Ot Tiirleri, Yogunluklari ve Rastlanma Sikliklari/ Densities and
Frequencies of Weed Species Found in Drip Irrigated Rice Production Areas in

Canakkale and Balikesir Provinces
Yildiz SOKAT

Pages

1-25

26-37

38-48

49-57

58-66

67-74

75-82



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

Turkish Journal of

Weed Science

Available at: https://dergipark.org.tr/tr/pub/tjws

6T 2023

Turkish Journal of Weed Science

©Turkish Weed Science Society

Arastirma Makalesi/Research Article

Seedling morphological traits of some dicotyledonous invasive alien plant species
(IAPS) of West Bengal, India: A case study for identification

Ratul Mandal®, Rahul Dey?, Ayan Das?, Parasuram Kamilya'*

! Taxonomy and Plant Systematics Laboratory, Department of Botany, Bejoy Narayan Mahavidyalaya, Hooghly

712147, West Bengal, India.

2 Taxonomy and Plant Systematics Laboratory, Department of Botany, University of Calcutta, 35 Ballygunge Circular

Road, Kolkata 700019, West Bengal, India.
*Corresponding author: pkamilya.in@gmail.com

Abstract

Morphological traits of seedlings of 65 invasive alien species of 55 genera under 26 families of dicotyledonous have been studied from
West Bengal, India. The juvenile vegetative characters are often ignored or less emphasized for the classification of higher plants, still,
in reality, they are as valid as floral characters for the delimitation of families and genera (Tomlinson, 1984). The investigated
phanerocotylar seedlings have been categorized into six seedling types (types I to V). Seedling taxa are further grouped into families,
genera and species within each type in the form of an artificial key. So, 65 seedling species are identified easily from natural habitats.
The species mostly have + positive value to our ecosystem and human health. Identified seedlings may be considered for conservation
and cultivation. Juvenile phase is also important for weed management programmes in crop fields.

Keywords: Invasive Alien Plant Species (IAPS), West Bengal, artificial key, juvenile traits, heteroblasty, health issue

1. INTRODUCTION

Invasive alien plant species (IAPS) are substantial threat
to local and global biodiversity (IUCN Council, 2002;
Langmaier and Lapin, 2000), human health
(Stone et al., 2018; Rai and Singh, 2020); agronomy
(Paini et al., 2016), forestry (Langmaier and Lapin, 2020)
and hotspot modelling (Adhikari et al., 2015), in both
short and long term (Elgersma et al., 2011). The species
invasion has a significant influence on the habitat they
invade, affecting nutrient recycling (Teixeira et al., 2020),
the richness of native species and the productivity of the
encroaching ecosystem (Dogra et al., 2010) and finally,
the world’s flora or fauna becoming homogenized
(Lockwood et al, 2007). Many threatened and
endangered species are considered to be at risk because
of continuous competition and pressures by
nonindigenous species (Pimentel et al., 2005). The
impacts of IAPS are complicated, and alter community
dynamics (Holway et al., 2002; Carlton, 2003)
permanently and conjointly genetic diversity (Ellstrand
and Schierenbeck, 2000). Along with the different
adverse effects, some invasive alien plant species may be

beneficial to local communities and are frequently
cultivated for ethnomedicinal, health issue purposes e.g.
pulmonary, cardiovascular, digestive, skin and even
dreaded cancer (Rai and Lalramnghinghlova, 2011; Rai
and Singh, 2020). In India, the total number of 173
species, indicating 1% of the Indian flora was identified
as IASP, distributed 117 genera under 44 families (Reddy
et al., 2008). Habit indicates herbs which makeup 151
species and accounts for 87.3% of all species, are most
prevalent, followed by shrubs (14), climbers (5), and trees
(3) (Reddy et al., 2008). There is no accurate data on the
number of alien species in West Bengal.

Many research organizations have started to
chronicle exotic alien plant species and their effects on
various ecosystems in India. Different studies also focus
on floristic and faunistic surveys, documentation,
ethnobiological studies, mapping and eco-physiological
and genetic studies (Adhikari et al., 2015, Sandilyan,
2018). In this article, we have investigated the juvenile
behavior of seedlings of invasive alien species. The
juvenile features of taxa are evaluated qualitatively and
quantitatively for identification purposes before the
blooming and fruiting stages. The emergence and
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establishment of seedlings are the most crucial in early
development phase of the plant life cycle (Angevine and
Chabot, 1979; Silvertown et al., 1993; Manri quez et al.,
2001). Seedling stage possesses many constant and
conservative phenotypic traits that lead to proper
identification too. The juvenile period i.e. the early phase
of plant growth after seed germination, which comes
before flowering and fruiting, is exceptionally ideal for
controlling the establishment (Das and Kamilya, 2020;
Mandal et al., 2022) of invasive alien weed taxa. IAPS
having positive effects on local communities may be
considered for conservation. In these domains,
characterization and identification of IAPS are
significant.

2. MATERIAL VE METHOD

Intensive field trips were conducted (2018-2021) in
various natural habitats i.e., forests, agricultural fields,
roadsides, railway tracks, wastelands, protected areas
etc., for collection of seeds and seedlings in different parts
of West Bengal (Figurel). West Bengal is a state in the
western region of India having 88,752 km? area
geographically lies between 22°.0' N and 26°.0" N latitude
and 86°.0' E and 90°.0' E longitude. This state comprises
diversified flora and fauna. Five to ten individuals of a
species from various habitats are examined to avoid the
questions of phenotypic plasticity and to assess
conservative traits. In order to develop seedlings,
collected mature seeds are thoroughly air-dried, and
germinated in separate seedbeds measuring 1 mx 1 min
the experimental garden of Bejoy Narayan
Mahavidyalaya with proper tagging. For accurate
identification, the raised seedlings from the seed beds are
also compared with collected ones from natural habitats.
Herbarium sheets are made from seedlings collected from
natural habitats and /or nursery grown, and are deposited
at the herbarium section of B.N. Mahavidyalaya.
Following literature sources i.e., Duke (1965, 1969),
Burger (1972), Hickey (1973), Bokdam (1977), Muller
(1978), de Vogel (1980), Paria and Kamilya (1999),
Kamilya (2011), Dey et al. (2022) and Mandal et al.
(2022) are considered as a reference for morphological
attributes to describe seedlings. An artificial key has been
prepared using conservative juvenile characters for
identification. Different published literature/articles have
been consulted to determine the nascence of plant species
(Reddy et al., 2008, Sekar, 2011; Debnath and Debnath,
2017). The families of seedlings are arranged according
to Takhtajan’s (1997) classification system (Table 1). The
species are listed under each family in alphabetical order,
followed by the author’s citation, nativity, habit, habitat,
invasive status, Bejoy Narayan Mahavidyalaya (BNM)

Herbarium sheet number, and route of introduction. Field
photographs of each seedling have been represented in
figures no 5, 6 & 7. Diverse traits of seedlings in
abbreviated form and figure number are presented in table
2, following table 1. The character states from table 2 are
considered for the construction of an artificial key.

3. DISCUSSION

All studied species belonging to 55 genera under 26
families were collected from different districts of West
Bengal. The nativity of 65 investigated species suggests
their 14 other phytogeographical locations. About 86 %
of these come from five major geographic areas, viz.;
Tropical America (36 species); South America (15
species); Tropical Africa (6 species); Central America (3
species) and Europe (3 species). The remaining about 14
% of species are contributed by Central Asia, Brazil, West
Indies, Tropical East Africa, the Mediterranean, and
Tropical South America. Life forms of the studied species
indicate 42 annuals and 23 perennials representing
64.61% and 35.38% respectively. Most dominant taxa
include 74% (48 taxa) herbs, whereas 12% (8 taxa)
shrubs, 6% undershrub (4 taxa), and 6% (4 taxa) climbers
(Figure 2). Leucaena leucocephala is the only tree species
that encounters about 2% under the study. The Asteraceae
is the dominant family having 15 species, followed by
Fabaceae and Solanaceae (7 species each); Malvaceae (5
species), Euphorbiaceae, and Convolvulaceae (4 species
each) contribute 64.615% of alien species (Figure 3).
Different constant and conservative juvenile
traits are very significant attributes for their early
identification and management in their natural habitats.
Many invasive alien species, like Parthenium
hysterophorus, Lantana camara, Ageratum conyzoides,
Chromolaena odorata, Mikania micrantha, etc., are very
harmful to humankind by triggering several symptoms
i.e. skin inflammation, allergic reactions, dermatitis,
eczema, burning and blisters around eyes. The rapid
invasion and propagation of these species are responsible
for the imbalance of our native flora (Debnath and
Debnath, 2017). They are one of the significant threats to
the global agricultural field, since many of them are
annual and complete their life cycle within a few months
e.g. Cardamine hirsuta, Portulaca oleracea, Ludwigia
spp., Croton bonplandianus, Xanthium strumarium,
Mecardonia procumbens, etc. They produce massive no.
of viable seeds germinating rapidly for the next season.
Therefore, rapid and accurate identification of these
species leads to a successful weed management program
(Parkinson et al., 2013). The alien weed species are
effectively controlled at their juvenile stage as it is
identified at the seedlings stage (Chomas et al., 2001). In
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the crop fields of West Bengal, some dominant alien
species like Argemone mexicana, Croton bonplandianus,
Euphorbia hirta, Oxalis corniculata, Ageratum spp.,
Grangea maderaspatana, Gnaphalium polycaulon,
Nicotiana plumbaginifolia, Physalis minima, Evolvulus
nummularius, Mecardonia procumbens, Xanthium
strumarium, etc. interact with crops variously for nutrient
uptake. The majority of the taxa have medicinal value
e.g., Eclipta prostrata, Calotropis gigantea, Mimosa
pudica, Solanum viarum, Datura spp., Argemone
mexicana, Senna spp.; some ornamental plants like
Impatiens balsamina, Euphorbia heterophylla, Ipomoea
quamoclit, etc.; timber yielding like Leucaena
leucocephala and few having hallucinogenic property
e.g., Cannabis sativa. Hardly few have + harmful effects
on the ecosystem and humans e.g., Parthenium
hysterophorus, Lantana camara, Mikania micrantha, etc.
Most of them are naturalized among our indigenous taxa.

For species having useful to human health, the
first protocol is to identify them from natural habitats.
There are some recent floristic literatures on
identification of useful species at flowering-fruiting or
adult morphological stages are West Bengal Flora Vol. I-
V (Hajra, 1997; Paul et al., 2015; Ranjan et al., 2016;
Lakshminarasimhan et. al., 2019). However, to identify

The artificial key of the investigated taxa:

Key to the seedlings types

la. First two leaves opposite..........coevvivieininnnnn.n.
1b. First two leaves alternate............ccceeevvereneneenenene
2a. Leaves SIMPIE........cccveveiieiice e
2b. Leaves compound...........o.eeviiiineanininininnnns.

3a. Hypocotyl elongating (2.5-10 cm).....................
3a. Hypocotyl shortly elongating (0.5-2.5 cm)...........
4a. Leaves simple.........oooviiiiiiiiiiiiiieeann
4b. Leaves compound...........co.eevuviiinianinineninnnns.
Sa. Hypocotyl elongating (2.5-10 cm).......ccccceeveuevenenee

5b. Hypocotyl shortly elongating (0.5-2.5 ¢cm)...........

them at the seedling stage there are no separate floristic
works in our state, although their conservation, collection
and peculiar juvenile behavior that differ from the adult
stage, and management are important.

Early workers attempted to classify seedlings of
both cryptocotylar and phanerocotylar modes of
germination into several types are Klebs (1885), Leonard
(1957), Vogel (1980), Ye (1983) and Das (Ph. D thesis,
2022). However, Das and Kamilya (2020) and Mandal et
al. (2022) classified only phanerocotylar seedlings into a
few types. Accordingly, we categorized phanerocotylar
taxa into 1-VI seedlings types (Figure 4). The families,
genera, and species are again distinguished in the form of
keys in each type. However, due to consideration of only
juvenile vegetative traits, there are deviations of
placement of some families uniquely in a single type e.g.,
Euphorbiaceae within type II, Ill, and V; Asteraceae
within type 111, V and VI; Solanaceae and Malvaceae with
type V. Many species of different families are showing
heteroblastic development e.g., Seshania aculeata,
Parthenium hysterophorus, Euphorbia heterophylla,
Malvastrum coromandelianum, Argemone mexicana, etc.
Such heteroblastic  behavior indicating juvenile
peculiarity is hardly recorded in different species.
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Key to families, genera, and species under each type:
Type |
Capparaceae

Genus- Cleome

la. Hypocotyl purplish, glabrous; paracotyledons narrowly oblong, base cuneate; subsequent leaves 3-foliolate
AIWAYS . .ottt C. rutidosperma

1b. Hypocotyl green, pubescent; paracotyledons = oblong, base cuneate; subsequent leaves 3-5
110U T0) U 1o C. viscosa

Type 1l

Key to the families

la. First two leaves with margin entire to minutely Wavy.........ccccocvvieiiiicic i 2

1b. First two leaves with margin Serrate. ... .....o.ouviuiieiii e, 6

2a. Paracotyledons with apex retuse to0 emerginate. ..........o.vvvereerineereereeereireieeeneeeennnn 3

2b. Paracotyledons with apex ObtUSE.........covriiiriitii e 4

3a. Hypocotyl oblate; paracotyledons subreniform (35-48 mm x 25-32 mm), base truncate, primary vein 3,
venation actinodromous....................... Nyctaginaceae (Mirabilis jalapa).

3b. Hypocotyl rounded; paracotyledons widely-ovate (13-15mm x 10-13 mm), base obtuse, primary vein 1,
venation camptodromous....................... Acanthaceae (Ruellia tuberosa).

4a. Seedlings prostrate (after 6-8 leaves stage), terrestrial.............c.oooiiiiiiiiiiii i, 5

4b. Seedlings erect, SEMI-aquatiC..........o.vveieeeitiieiee et Onagraceae

5a. Hypocotyl scabrous; paracotyledons narrowly lanceolate, base attenuate....... Amaranthaceae (Alternanthera

paronychioides)

5b. Hypocotyl glabrous; paracotyledons widely elliptic, base sub truncate....Urticaceae (Pilea microphylla)
6a. Paracotyledons anisocotylar...................cooeiiiiiiin, Cannabaceae (Cannabis sativa)
6b. Paracotyledons 1SOCOtYIAT. ... . vttt e 7
Ta. Paracotyledons with apex acute.................ceuenene Euphorbiaceae (Chrozophora rottleri)
7b. Paracotyledons with apex retuse to emarginate. .. ...........covveuiniiineiiiniiinenieeeineene 8
8a. Hypocotyl quadrangular, hispid; paracotyledons widely-ovate (8-11mm x 9-13
1501 ) R Lamiaceae (Hyptis suaveolens)
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8b. Hypocotyl terete, glabrous; paracotyledons widely-elliptic (13-14 mm x 14-16 mm)

...................................................................................... Balsaminaceae (Impatiens balsamina)
Onagraceae

Genus-Ludwigia

la. Paracotyledons elliptic, base obtuse; first internode angular, hirsute............... L. octovalvis
1b. Paracotyledons ovate, base cuneate; first internode rounded, glabrous............. L. perennis
Type 111

Key to the families

la. Seedlings with milky lateX...............cocviviiiiiiiininn.n. Euphorbiaceae (Euphorbia hirta)

1b. Seedlings without milky lateX...........ooi i 2

2a. First two leaves and subsequent leaves sessile............... Primulaceae (Lysimachia arvensis)

2b. First two leaves and subsequent leaves petiolate...........ocovvvviiiviiiiiiiiiiiiiieiee e, 3

3a. First two leaves and subsequent leaves stipulate (interpetiolar)......... Rubiaceae (Spermacoce hispida)

3b. First two leaves and subsequent leaves exstipulate.............oooeviiiiiiiiiiiiiiiiiiie, 4

4a. Eophylls with primary VEINS 3-5. ... ..o Asteraceae

4b. Eophylls with primary vein One .............ouiieiiinii e 5

5a. First two leaves coriaceous with white cottony tomentose hair...... Apocynaceae (Calotropis gigantea)

5b. First two leaves herbaceous with minutely pubescent to hirsute hair....................c......... 6

6a. First two leaves and subsequent leave with margin entire...................... Portulacaceae (Portulaca oleracea)

6b. First two leaves and subsequent leave with margin serrate to dentate............................. 7

Ta. Hypocotyl glabrous; paracotyledons ovate to elliptic; first two leaves widely ovate to rhombic ovate, margin
dentate; first internode angular, glabrous.............. Scrophulariaceae

7b. Hypocotyl pubescent; paracotyledons suborbicular; first two leaves widely ovate, margin serrate; first
internode rounded, hirsute ........................ Verbenaceae (Lantana camara)

Asteraceae

Key to the genera

la. First two leaves with venation acrodromous. ... ........c.cveviiiiiiiiniiiiii e, 2
1b. First two leaves with venation actinodromous to camptodromous. ...............cevevevenennnn. 4
2a. Hypocotyl + hard; first two leaves with margin distantly dentate.......... Chromolaena (C. odorata)
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2b. Hypocotyl herbaceous; first two leaves with margin serrate to serrulate......................... 3
3a. Eophylls ovate to widely elliptic; first internode (8-12 mm) with densely hirsute
T S Ageratum
3b. Eophylls ovate to lance-ovate; first internode (3-8 mm) with densely strigose
1 PP Eclipta (E. prostrata)
4a. First two leaves with primary veins 1, venation camptodromous........... Tridax (T. procumbens)
4b. First two leaves with primary veins 3, venation actinodromous...............cccoceeiiieian... 5
5a. Paracotyledons with apex retuse; first two leaves lance-ovate, margin entire........ Lagascea (L. mollis)
5b. Paracotyledons with apex rounded; first two leaves ovate, margin dentate to
<3 21 6
6a. Seedling pubescent; paracotyledon widely elliptic; first two leaves with base subcordate; first internode
angular; subsequent leaves cordate...................... Mikania (M. micrantha)
6b. Seedling densely hispid; paracotyledon elliptic; first two leaves with base cuneate; first internode rounded;
subsequent leaves lance-ovate..................... Synedrella (S. nodiflora)

Genus-Ageratum

Key to the species

la. Paracotyledon glabrous, widely elliptic, base obtuse, apex obtuse............. A. conyzoides
1b. Paracotyledon scabrous; elliptic, base cuneate, apex retuse................. A. houstonianum
Scrophulariaceae

Key to the species

la. Hypocotyl purplish; paracotyledons ovate (2-3 mmx 2-2.5 mm), base cuneate, apex obtuse; first two leaves
widely ovate (4-6 mm X 3-5 mm)................ Mecardonia (M. procumbens)

1b. Hypocotyl light green, paracotyledons elliptic (2-3 mm x 1-2 mm), base obtuse, apex acute; first two leaves
rhomboid-ovate to lanceolate (5-8 mm x 4-6 mm)........ Scoparia (S. dulcis).

TYPE IV

Key to the families
la. First two leaves and subsequent leaves exstipulate............ Oxalidaceae (Oxalis corniculata)

1b. First two leaves and subsequent leaves stipulate (free lateral).............................Fabaceae
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Fabaceae

Key to the genera

la.

1b.

2a.

2a.

3a.

3b.

4a,

4b.

First two leaves trifoliolate..................coooiiiiiiiiii i, Crotalaria (C. pallida)

First two leaves pinnately compound.............coooiiiiiiiiiii e 2
Paracotyledons with primary vein one, venation hyphodromous.....................cocoven 3
Paracotyledons with primary veins 3-5, venation palinactnodromous. ............................ 4

Hypocotyl terete; paracotyledons + orbicular, base reniform, margin retuse; leaflets oblance-ovate, margin

ciliate, venation actinodromous; first internode with hirsute.......... Mimosa (M. pudica)

Hypocotyl fistulose; paracotyledons narrowly oblong, base reniform, margin retuse; leaflets ovate, margin

entire, venation camptodromous; first internode with glabrous........Sesbania (S. bispinosus)
First leaf paripinnate, leaflets 8-10 pairs, second leaf geminate-pinnate............... Leucaena (L. leucocephala)
First two leaves paripinnate, leaflets 1-3 pairs..........c.cooeiiieiiiiiiiiiiiieee e, Senna

Genus-Senna

la.

1b.

2a.

2b.

Type V

Paracotyledons with apex retuse; leaflet surface of first two leaves strigulose, margin emarginate, venation

semi-craspidodromous to brochidodromous...................ocoeeevnn. 2

Paracotyledons with apex rounded; leaflets surface of first two leaves pubescent, margin obtuse, venation

CAMPLOATOMOUS. ..\ ettt et ettt te ettt e e ee et e e e e e ene et eaeneanans S. tora

Paracotyledons widely elliptic, base subauriculate; petiolule yellowish; leaflets oblong or obovate-oblong,

gland absent at Base...........o.oviviiiiiiiiii e, S. alata

Paracotyledons suborbicular, base subcordate; petiolule green; leaflets ovate to ovate oblong, big ovoid gland

present at base..........co.oveviiiiiiiiiiiieee S. occidentalis

Key to families

la.

1b.

2a.

2b.

3a.

3b.

4a,

Paracotyledons bilobed.............oooiiii i Convolvulaceae
Paracotyledons not bilobed............coouiiii i 2
Seedlings with watery or milky latex..............ooooiiiiiiii i, Euphorbiaceae
Seedlings WIthOUL LateX.......ovtit it e e e e e eeaneas 3
First two leaves With primary VEIN 3-7.. ..., 4
First two leaves with primary vein 1. Solanaceae
Paracotyledons thin, herbaceous, petiole + rounded, without sheathing.............. Malvaceae



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

4b. Paracotyledons thick, coriaceous, petiole flattened, + sheathing.......... Asteraceae (Xanthium strumarium)

Convolvulaceae

Genus-lpomoea

la. Hypocotyl strigulose; paracotyledons with primary veins 5, venation actinodromous; first two leaves trilobed,
densely hispid; first internode rounded with densely

PEESULR. .. ettt et et e e e e e e e et e a e I. pes-tigridis

1b. Hypocotyl strigulose; paracotyledons with primary veins 4, venation acrodromous; first two leaves pinnatisect,
minutely pubescent; first internode angular with pubescent

1 U SRPRR I. quamoclit
Euphorbiaceae

Key to the genera

la. Seedlings with watery latex; hypocotyl terete; paracotyledons oblong, base rounded; no. of primary veins 1,
venation hyphodromous; first two leaves obovate............... Croton (C. bonplandianuus)
1b. Seedlings with milky latex; hypocotyl fistulose; paracotyledons narrowly elliptic, base cuneate; no. of primary

veins 3, venation acrodromous; first two leaves

lanceolate. ......c.ovie i Euphorbia (E. heterophylla)
Solanaceae

Key to the genera

la. Hypocotyl glabrous; paracotyledons with apex ObtuSE.............oiiiririiniiiiiiieeeiinaan, 2
1b. Hypocotyl pubescent; paracotyledons with apex acute........................Physalis (P. minima)
2a. Hypocotyl purplish, paracotyledons narrowly lanceolate..................ccccceoeiiiinnn... Datura
2b. Hypocotyl greenish, paracotyledons lance-ovate to widely lanceolate................... Solanum

Key to the species

Genus-Datura

la. Paracotyledons pale green with purplish tinge on the ventral surface, base cuneate; first two leaves with margin
1151 F P D. innoxia
1b. Paracotyledons green, base obtuse; first two leaves with margin undulate...............D. metel
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Genus-Solanum

la. Paracotyledons lance-ovate; first two leaves ovate to pinnately lobed, upper surface densely hairy with
PIICKIES. ..t S. sisymbriifolium

1b. Paracotyledons lanceolate; first two leaves ovate to widely elliptic, upper surface hairy without
PIICKIES. .ot 2

2a. First two leaves widely elliptic (17-22.5 mm x 15.5-21 mm), base obtuse; first internode rounded
........................................................................................... S. viarum

2b. First two leaves widely ovate (40-80 mm x 30-55.5 mm), base cuneate; first internode
ANGUIAT. ...t S. americanum

Malvaceae

Key to the genera

la. Paracotyledons ovate to widely ovate, base reniform, apex retuse to emerginate............... 2

1b. Paracotyledons elliptic, base subtruncate, apex rounded................. Malachra (M. capitata)

2a. Hypocotyl pubescent, paracotyledons widely ovate, venation acrodromous; first two leaves orbicular, apex
IUCTONALE. .. .\vterereieerereeneesees Malvastrum (M. coromandelianum)

2b. Hypocotyl scabrous, paracotyledons ovate, venation actinodromous; first two leaves elliptic to =
trlobed. ..., Urena (U. lobata)

Type VI

Key to the families

la. Seedlings rosette form/ roSULAte. .........ovuiiiei it 2

1b. Seedlings without rosette form/ rosulate..............ovviiiiiiii i 5

2a. First two leaves and subsequent leaves subsessile to sessile (1-2 mm)....................ooeeee. 3

2b. First two leaves and subsequent leaves petiolate (except Blumea lacera)........................ 4

3a. Paracotyledons linear (16-30 mm x 1.5-2 mm), base attenuate, first two leaves oblanceolate to oblance-ovate,
margin Spinescent........................ Papaveraceae (Argemone mexicana)

3b. Paracotyledons elliptic (1-2 mm x1-1.5 mm), base cuneate, first two leaves ovate-elliptic (5-10 mm x 3-6
mm), margin entire........................ Solanaceae (Nicotiana plumbaginifolia)

4a. First two leaves with margin entire to wavy .................. Brassicaceae (Cardamine hirsuta)

4b. First two leaves with margin serrate to dentate; subsequent leaves pinnatisect.......Asteraceae

5a. First two leaves With margin entire...............oooeiuiiiiiii e, 6

Sa. First two leaves with margin serrate to dentate................coviiiiiiiinniiiii e, 7
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6a. Hypocotyl angular, translucent; paracotyledons with apex obtuse; first internode angular,
glabroUS. . ..ovit i s Piperaceae (Peperomia pellucida)
6b. Hypocotyl rounded, green; paracotyledons with apex retuse to bilobed; the first internode rounded,
L0111 1 Convolvulaceae
Ta. Paracotyledons with primary veins one, venation hyphodromous; first two leaves with margin
dentate........oooeviiriiiiii Tiliaceae (Triumfetta rhomboidea)
7b. Paracotyledons with primary veins 3, venation actinodromous; first two leaves with margin
113 1 Malvaceae
Asteraceae

Key to the genera

la. First two leaves with primary Vein ON€...........c.vuieiririniini it eeene 2
la. First two leaves with primary VEINS 3-5... ... i 5
2a. First two leaves with margin serrate to serrulate..............ooviiiiiiiiiiiiiiiiee e, 3
2b. First two leaves with margin entire. .............oooieiiiii i 4
3a. Paracotyledons widely elliptic; eophylls subsessile to sessile, blade widely
LI PEIC. et Blumea (B. lacera)
3b. Paracotyledons suborbicular; eophylls with petiole winged, blade spathulate to lance-
OVALE....ee ettt ettt ettt ettt ettt e te e eae ettt e taetb b e eane e paes Youngia (Y. japonica)
4a. Seedlings with hirsute hair; paracotyledons ovate to elliptic, apex subrounded; first two leaves obovate to

oblanceolate (4-5mm x 2-3mm); subsequent leaves pinnatifid
............................................................................ Grangea (G. maderaspatana)

4b. Seedlings with densely white tomentose hair; paracotyledons suborbicular, apex rounded; first two leaves

obovate to oblong; subsequent leaves spathulate to oblanceolate-

0] 01 (o) V<0 Pt Gnaphalium (G. polycaulon)

5a. Seedlings with densely scaberulous; paracotyledons with base cuneate, apex obtuse; first two leaves ovate to
simple trilobed to pinnately lobed................ Parthenium (P. hysterophorus)

5b. Seedlings with glabrous; paracotyledons with base obtuse, apex rounded; first two leaves
SUDOTDICUIAT. ...t Sonchus (S. oleraceus)

10
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Malvaceae

Key to the species

la. Paracotyledons widely elliptic, base obtuse, no. of primary veins 3, venation acrodromous; first two leaves
ovate, base rounded to reniform...................... Corchorus (C. aestuans)

1b. Paracotyledons suborbicular, base rounded, no. of primary vein 5, venation actinodromous; first two leaves
suborbicular, base subrounded................... Melochia (M. corchorifolia)

Convolvulaceae

Key to the species

la. Hypocotyl green; paracotyledons oblong, base obtuse, apex retuse, no. of primary vein one, venation
CaMPLOATOMOUS .....vvtieitetitiiieen e et erieeerienanis Evolvulus (E. nummularius)

1b. Hypocotyl purplish green; paracotyledons bilobed, base subcordate, each lobe apex acute, no. of primary vein
5, venation actinodromous..................c......... Ipomoea (l. eriocarpa)

4. CONCLUSION

A strategy for identifying of invasive alien species at the
juvenile stage has been demonstrated by constructing an
artificial key. The young developmental variations may
fulfill our knowledge on the life cycle of angiosperms.
The typical immature behavior is gradually changed
towards the adult stage, where a large number of

literatures on the identification of seedlings are rare.
Many species may be advised for ex-situ conservation
following different strategies. Some alien weed species
may be taken into consideration for eradication at the
early stages of their growth from crop fields following
appropriate control measures. Thus, seedling stage
identification has many folds importance.

literatures are available for identification. But, the

5. THANKS

The authors acknowledge Principal, Bejoy Narayan Mahavidyalaya, Itachuna, Hooghly, West Bengal, for providing
infrastructure to conduct the research work. We are also indebted to Prof. N.D. Paria, Department of Botany, University
of Calcutta, for giving moral support and inspiration.

6. REFERANCES

Adhikari D., Tiwary R., Barik SK. (2015). Modelling Hotspots for Invasive Alien Plants in India. PLoS ONE, 10(7): e0134665.

Angevine MW., Chabot BF. (1979). Seed germination syndromes in higher plants. In: Solbrig O., Jain S., Johnson GB., Raven PH.
[eds.]. Topics in plant population biology, Columbia University Press, New York, New York, USA. ISBN: 978-1-349-04627-0.
Pp. 188-206.

Bokdam J. (1977). Seedling morphology of some African Sapotaceae and its taxonomical significance. H. Veenman & Zonen B.V.
Wageningen, Netherlands.

Burger HD. (1972). Seedlings of some tropical trees and shrubs mainly of South East Asia. Centre for Agricultural publishing and
Documentation (PUDOC), Wageningen, Netherlands. ISBN: 9022004163.

Carlton JT. (2003). Community assemblage and historical biogeography in the North Atlantic Ocean: The potential role of human-
mediated dispersal vectors. Hydrobiologia, 503: 1 — 8.

Chomas AJ., Kells JJ., Carey JB. (2001). Common weed seedlings of the north central states. North central regional extension
publication No. 607.

11



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

Das A., Kamilya P. (2020). Describing morphological characters of seedlings of some dicotyledonous weeds for their identification
and management. Indian Journal of Weed Science, 52(4): 366-377.

Das A. (2022). Dicotyledonous seedling flora of some forests of Uttar—and Dakshin Dinajpur Districts of West Bengal with reference
to taxonomic potential. Department of Botany, University of Calcutta. (Ph.D. Thesis).

Debnath A., Debnath B. (2017). Diversity, Invasion Status and Usages of Alien Plant species in northeastern Hilly state of Tripura: A
confluence of Indo-Barman Hotspot. American Journal of Plant Sciences, 8: 212-235.

Dey R., Mandal R., Kamilya P. (2022). Identification of some Indian Euphorbia L. (Euphorbiaceae) at seedling stage and their
numerical analysis in relation to taxonomy. Pleione, 16(1): 19-27.

Dogra KS., Sood SK., Dobhal PK., Sharma S. (2010). Alien plant invasion and their impact on indigenous species diversity at global
scale: A review, Journal of Ecology and the Natural Environment, 2(9):175-186.

Duke JA. (1965). Keys for the identification of seedlings of some prominent woody species in eight forest types in Puerto Rico. Ann.
Miss. Bot. Gard., 52: 314-350.

Duke JA. (1969). On tropical tree seedlings. I. Seeds, seedlings, systems and systematic. Ann. Miss. Bot. Gard., 56: 125-161.

Elgersma KJ., Ehrenfeld JG., Yu S., Vor T. (2011). Legacy effects overwhelm the short-Term Effects of exotic plant invasion and
restoration on soil microbial community structure, enzyme activities, and nitrogen cycling. Oecologia, 167: 733-745.

Ellstrand NC., Schierenbeck KA. (2000). Hybridization as a stimulus for the evolution of invasiveness in plants? Proc .Nat. Acad. Sci,
USA., 97: 7043-7050.

Hajra PK. (1997). Flora of West Bengal (Vol.-1), The Director Botanical Survey of India Publication, India, pp. 1-485.
Hickey LJ. (1973). Classification of architecture of dicotyledonous leaves. Amer. J. Bot., 60 (1): 17-33.

Holway DA., Lach L., Tsutsui ND., Case TJ. (2002). The causes and consequences of Ant invasions. Ann. Rev. Ecol. Syst., 33: 181 —
233.

IUCN (2000). IUCN Guidelines for the Preservation of Biodiversity Loss caused by Alien Invasive Species. Gland, Switzerland.
Awvailable: https://portals.iucn.org/library/efiles/documents/Rep-2000-052.pdf [Accessed: 14.10.2022].

Klebs G. (1885). Beitrage zur morphologie und Biologie der Keimung, Unters Bot. Inst. Tubingen, 1:536-635.

Kowarik 1. (2003). Human agency in biological invasions: secondary releases foster naturalisation and population expansion of alien
plant species. Biological Invasions, 5(4): 293+312.

Lakshminarasimhan P., Dash SS., Singh P., Chowdhery HJ. (2019). Flora of West Bengal (Vol.-1V). The Director Botanical Survey
of India publication, India. ISBN: 8181770554-4.

Langmaier M., Lapin K. (2020). A Systematic Review of the Impact of Invasive Alien Plants on Forest Regeneration in European
Temperate Forests. Frontiers in Plant Science, 11: 524969.

Leonard J. (1957). Genera des cyno metreae et des amherstieae africaines (Leguminosae-caesalpinioideae). Esai de blastogenic
appliqué a la systematique. Mem. Acad. Roy. Belg., Classe des Sci., 30(2):1-312.

Lockwood JL., Hoopes MF., Marchetti MP. (2007). Invasion Ecology. Willy-Blackwell: A John Wiley & Sons, Ltd., Publication,
Second edition, Oxford. ISBN: 978-1-4443-3365-7.

Mandal R., Dey R., Kamilya P. (2022). Role of juvenile traits for identification of some crop field dicotyledonous weeds in relation to
their taxonomy and management. Research Journal of Agriculture and Forestry Sciences, 10(2): 1-18.

Manri'quez GI., Ramos MM., Oyama K. (2001). Seedling functional types in a lowland rainforest in Mexico. American Journal of
Botany, 88(10): 1801-1812.

Muller FM. (1978). Seedlings of the North-Western European lowland; a flora of seedlings. Centre for Agricultural Publishing and
Documentation (PUDOC), Wageningen, Netherlands.

Painia DR., Shepparda AW., Cook DC., Barroe PJD., Worner SP., Thomas MB. (2016). Global threat to agriculture from invasive
species, PNAS, 113(27): 7575-7579.

Paria N., Kamilya P. (1999). Seedling Morphology of some Indian Euphorbiaceae with reference to taxonomy and conservation of

biodiversity. In: R.K. Tandon and Pritipal Singh (eds). Biodiversity, Taxonomy and Ecology. Scientific Publication, India. pp. 97
- 129.

12



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

Parkinson H., Mangold J., Menalled F. (2013). Weed seedling identification guide for Montana and the Northern Great Plains. Montana
State University Extension.

Paul TK., Lakshminarasimhan P., Chowdhery HJ., Dash SS., Singh P. (2015). Flora of West Bengal (\VVol.-Il). The Director Botanical
Survey of India Publication, India, ISBN: 81-8177-063-3. pp. 1-411.

Pimentel D., Zuniga R., Morrison D., (2005). Update on the environmental and economic costs associated with alien-invasive species
in the United States, ecological economics, Elsevier, 5 (3): 273-288.

Rai PK., Lalramnghinghlova H. (2011). Ethnomedicinal plants of India with special reference to an Indo-Burma hotspot region: an
overview. Ethnobotany Res. Appl., 9:379-420.

Rai PK., Singh JS. (2020). Invasive alien plant species: their impact on environment, ecosystem services and human health, Ecological
Indicator, 111(2020): 106020.

Ranjan V., Lakshminarasimhan P., Dash SS., Chowdhery HJ. (2016). Flora of West Bengal (\Vol.-I11.). The Director Botanical Survey
of India Publication, India. ISBN: 818177075-7. pp. 1-470.

Reddy CS. (2012). Assessment of plant invasions across different habitats of India. Bioheral, 1:110.

Reddy CS., Bagyanarayana G., Reddy KN., Raju VS. (2008). Invasive alien flora of India. National Biological Information
Infrastructure, US Geological Survey, USA.

Sandilyan S. (2018). Invasive alien species of India, Centre for Biodiversity Policy and Law [CEBPOL], National Biodiversity
Authority, Ministry of Environment Forests and Climate Change Government of India,1-85.

Sekar KC. (2012). Invasive Alien Plants of Indian Himalayan Region-Diversity and Implication. American Journal of Plant Sciences,
3:177-184.

Silvertown J., Franco, M., Pisanty |., Mendoza A. (1993). Comparative plant demography- relative importance oflife-cycle components
to the finite rate of increase in woody and herbaceous perennials. Journal of Ecology, 81(3): 465-476.

Stone CM., Witt ABR., Walsh GC., Foster WA., Murphy ST (2018). Would the control of invasive alien plants reduce malaria
transmission? A review. Parasites &Vectors, 11: 76.

Takhtajan A. (2003). Diversity and classification of flowering plants. Bishen Singh Mahendra Pal Singh Publication, India. ISBN: 81-
211-0211-1.

Teixeira LH., Yannelli FA., Ganade G., Kollmann J. (2020). Functional Diversity and Invasive Species Influence Soil Fertility in
Experimental Grasslands. Plants, 9(53): 1-14.

Tomlinson PB. (1984). Vegetative morphology - some enigmas in relation to plant systematic. In VV.H. Heywood and D.M. Moore
(eds.), current concept in plant taxonomy, Systematic association, special volume, Academic press, London. 25: 50-66.

Vogel de EF. (1980). Seedlings of dicotyledons: Structure, development, types, Descriptions of 150 woody Malesian taxa. Centre for
agricultural publishing and Documentation (PUDOC), Wageningen, The Natherlands. ISBN: 90-220-0696-4.

Ye N. (1983). Studies on the seedlings types of dicotyledonous plants (Magnoliophyta, Magnoliopsida). Phytologia, 54 (3): 161-189.

13



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

84)“0]‘0"!{ lelll'li"F, ‘)ﬂ°|ll'0"l»',
N L g
z| w %‘ s z
60°0'0"E 80°0'0"E 100°0'0"E :;‘ \ / g ';:
A - L S s &
z| LAk, e \ -
i ~pre Ct .- ‘
;:--‘o 500 1,000 1,500 2000'(!0«; L -g = Z: X
6030"()"}', Kll"l}l'()“[, IlN)“l‘l'lD"l’] { 3 = " ) i
0 40 80 120160 Kilometers
xls°0l'(l"E 88°lll'0"F. 90"0"0"[".
Figure 1. Location map of study area (West Bengal)
Tablel. List of studied invasive alien taxa
SN | Name of the species Family Nativity HA | HT LF | IS MI
1 Peperomia pellucida (L.) Kunth | Piperaceae S. America H W,R,Cf | A NT | Ui
[BNM 69, 156]
2 Argemone mexicana L. [BNM Papaveraceae S. America H w A NT | Ui
147, 184]
3 Mirabilis jalapa L. [BNM 121] | Nyctaginaceae Peru H W, G A CL | O
4 Portulaca oleracea L. [BNM Portulacaceae S. America H W,R,Cf | A IN Fd
19]
5 Alternanthera paronychioides Amaranthaceae | T. America H W, R, A IN Ui
A.St.-Hil. [BNM 132, 181]
6 Lysimachia arvensis (L.) U. Primulaceae Europe H Cf A NT | Ui
Manns & Anderb. [BNM 89]
7 Cleome rutidosperma DC. Capparaceae T. America H W, Cf A NT | Ui
8 Cleome viscosa L. [BNM 17, Capparaceae T. America H W, Cf A NT | Ui
52]
9 Cardamine hirsuta L. [BNM Brassicaceae T. America H W P NT | Ui
76]
10 | Triumfetta rhomboidea Jacg. Tiliaceae T. America H W, R P NT | Ui
[BNM 217]
11 | Corchorus aestuans L. [BNM Malvaceae T. America H W, R A NT | Ui
53, 87]
12 | Malachra capitata L. [BNM Malvaceae T. America H W,R,Cf | P NT | Ui
89,158]
13 | Malvastrum coromandelianum Malvaceae T. America H W, R. A NT | Ui
(L.) Garcke [BNM 211,125]
14 | Melochia corchorifolia L. Malvaceae T. America H W, R P NT | Ui
[BNM 174, 156]
15 | Urena lobata L. [BNM 92, 103] | Malvaceae T. Africa S W, R P IN Ui
16 | Cannabis sativa L. [BNM 93] Cannabaceae C. Asia H W P NT | Ui
17 | Pilea microphylla (L.) Liebm. Urticaceae S. America H W A NT | Ui
[BNM 72, 249]
18 | Chrozophora rottleri (Geiseler) | Euphorbiaceae T. Africa H W,R,Cf | A IN Ui
Spreng. [BNM 32, 157]
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19 | Croton bonplandianus Baill. Euphorbiaceae S. America H W,R,Cf | P IN Ui
[BNM 122, 247]

20 | Euphorbia heterophylla L. Euphorbiaceae T. America H W, R A CL | Ui
[BNM 254, 126]

21 | Euphorbia hirta L. [BNM 41] Euphorbiaceae T. America H W,R,Cf | A IN

22 | Ludwigia octovalvis (Jacqg.) Onagraceae T. Africa H A A IN Ui
P.H.Raven [BNM 54, 91]

23 | Ludwigia perennis L. [BNM 51] | Onagraceae T. Africa H A A NT | Ui

24 | Crotalaria pallida Aiton [BNM | Fabaceae T. America Us | RG P IN Ui
25, 75]

25 | Leucaena leucocephala (Lam.) | Fabaceae T.America | T R, F P NT |1
de Wit [BNM 75, 139]

26 | Mimosa pudica L. [BNM 84, Fabaceae Brazil H W, R P IN Ui
71]

27 | Sesbania aculeata (Schreb.) Fabaceae T. America S W, Cf A NT | Ui
Pers. [BNM 23, 46]

28 | Senna alata (L.) Roxb. [BNM Fabaceae S. America S W, R P IN O
94]

29 | Senna occidentalis (L.) Link Fabaceae S. America S W, R P IN |
[BNM 86, 256]

30 | Sennatora (L.) Roxb. [BNM Fabaceae S. America S W,R,Cf | P IN Ui
85]

31 | Oxalis corniculata L. [BNM 94] | Oxalidaceae Europe H W, Cf A NT | Ui

32 | Impatiens balsamina L. [BNM Balsaminaceae T. America H G A CL |O
44, 142]

33 | Ageratum conyzoides L. [BNM | Asteraceae T. America H W, Cf A IN Ui
129, 257]

34 | Ageratum houstonianum Mill. Asteraceae T. America H W, Cf A IN Ui
[BNM 148, 184]

35 | Blumea lacera (Burm.f.) DC. Asteraceae T. America H W, F A IN Ui
[BNM 78, 152]

36 | Chromolaena odorata (L.) Asteraceae T. America S W, R, F P IN Ui
R.M.King & H. Rob. [BNM 56]

37 | Eclipta prostrata (L.) L. [BNM | Asteraceae T. America H W, Cf A IN Ui

38 | Grangea maderaspatana (L.) Asteraceae T. South H W, Cf A NT | Ui
Poir. [BNM 237, 141] America

39 | Gnaphalium polycaulon Pers. Asteraceae T. America H W, Cf A IN Ui
[BNM 172, 149]

40 | Lagascea mollis Cav. [BNM Asteraceae C. America H W, R A IN Ui
183, 208]

41 | Mikania micrantha Kunth Asteraceae T. America C W, R A IN Ui
[BNM 249, 123]

42 | Parthenium hysterophorus L. Asteraceae N. America | H W, R,Cf | A IN Ui
[BNM 47, 263]

43 | Sonchus oleraceus L. [BNM Asteraceae Mediterrane | H W, R A IN Ui
138, 258] an

44 | Synedrella nodiflora (L.) Asteraceae West Indies | H W, R A IN Ui
Gaertn. [BNM 128, 234]

45 | Tridax procumbens L. [BNM Asteraceae C. America | H W, R A IN Ui
159, 209]

46 | Xanthium strumarium L. [BNM | Asteraceae T. America H W, R,Cf | A IN Ui
84]

47 | Youngia japonica (L.) DC. Asteraceae S. America H W, R A IN Ui
[BNM 96, 219]

48 | Spermacoce hispida L. [BNM Rubiaceae T. America H W, R P NT | Ui
27]

49 | Calotropis gigantea (L.) Apocynaceae T. Africa S W, R P NT | Ui
Dryand. [BNM 153, 212]

50 | Daturainnoxia Mill. [BNM 29] | Solanaceae T. America | S W, R, G |P NT | Ui

51 | Datura metel L. [BNM 31, 213] | Solanaceae T. America | S W,R,G |P NT | Ui
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52 | Nicotiana plumbaginifolia Viv. | Solanaceae T. America H W, R A NT | Ui
[BNM 207, 218]

53 | Physalis minima L. [BNM 279] | Solanaceae T. America H W, Cf A IN Ui

54 | Solanum americanum Mill. Solanaceae T. America H W, Cf A IN Ui
[BNM 39, 203]

55 | Solanum sisymbriifolium Lam. Solanaceae S. America us | W,R P IN Ui
[BNM 202, 204]

56 | Solanum viarum Dunal [BNM Solanaceae T. America H W, R P IN Ui
70, 117]

57 | Evolvulus nummularius (L.) L. Convolvulaceae | T. America H W, R P IN Ui

58 | Ipomoea eriocarpa R. Br. Convolvulaceae | T. Africa C W,R.Cf | A CL | O
[BNM 161, 189]

59 | Ipomoea pes-tigridis L. [BNM Convolvulaceae | T.E. Africa | C W,R,F | A IN Ui
87, 82]

60 | Ipomoea quamoclit L. [BNM, Convolvulaceae | T. America C G, R A CL | O
154, 181]

61 | Mecardonia procumbens (Mill.) | Scrophulariacea | T.N America | H W, Cf A CL | Ui
Small [BNM 77, 308] e

62 | Scopariadulcis L. [BNM 72, Scrophulariacea | T. America H W,R,Cf | P IN Ui
86] e

63 | Ruellia tuberosa L. [BNM 3,78] | Acanthaceae T. America H W, R A NT | Ui

64 | Lantana camara L. [BNM 62] Verbenaceae T. America S W, R, F P IN Ui

65 | Hyptis suaveolens (L.) Poit. Lamiaceae T. America H W, R A IN Ui
[BNM 143, 187]

Abbreviations: SN- Serial Number; HA (Habit): H-Herb; US-Undershrub; C-Climber; S-Shrub; T-Tree; HT (Habitat):
Cf - Crop field; W- Wasteland; R-Roadside; F-Forest; A-Aquatic; G-Garden; LF (Life From): A-Annual; P-Perennial;
IS (Invasive Status): CS-Casual; CL-Cultivated; NT-Naturalized; IN-Invasive; MI (Mode of Introduction): O-
Ornamental; Af- Agroforestry; Fd-Food; Ui-Unintentional; Nativity: T-Tropical; T.N-Tropical North; T.E-Tropical
East; S-South; C-Central

= Herb

= Shrub

Tree

m Climber

Figure 2. Habits of IAPS
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Figure 3. Six dominant families of IAPS Seedlings
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Figure 4. Seedling types (I to V1) of investigated taxa

17



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

Table 2. Abbreviations of different seedlings traits and figure number of studied species

HPT PCD FTL Fl
Name of the species ol ol o 2ls 5 0| @ 2|5 @
with figure no. 2 83| &E|28 |g |5 |2 58 |25 |2/ &€128|3|g |g |5 |2 %% |8 &
sl51 55/ 5|8 | |2 |8|<|8 |28 |3|5|5|2|& |2 |&|8/=|&8 |85
Bl ah|lF| || ® M < 2|l al > oa| 2 |l |l a|dh|w m < Z|lal > »| 5
Peperomia pellucida |a {gb |hb |gh |1 | wo ob.r ob |et |3 |act |al [smp|hb|gb|1 |0 | wo- co ob |et |3-|act |a |gb
(Fig. 5A) co 5
Argemonemexicana | r |[gb|hb|gb |1 |[lin an ac et |1 |hyp |al |[smp|hb|ghb|O |O |oco00 |ncn |ac sp|1 |cra [r |gb
(Fig. 5B)
Mirabilis jalapa (Fig. |o [ pb [ hb | pb |1 | w-el |tr ema et |1 |act |op|smp |hb|str{1 |0 |o sr ac w |1l |cam |a |st
5C) b % g
I
Portulaca oleracea rigb|hbfgb|1 |Ic cn ob |et |1 |hyp |op|smp|hb|gh|1 |0 |ov cn ob-r {et |1 |hyp |r |gb
(Fig. 5D)
Alternanthera rjsc|hbfgb|1 |n-lc an ac et |1 |hyp |op|smp |hbjgb|1l |0 |olc an ac et |1 |cam |[r |gb
paronychioides (Fig. a
5E)
Lysimachiaarvensis |r [gb [hb|gb |1 | n-rb an ac et |1 |hyp |op|smp|hb|gb|O0 |0 |o-el sr ac- |et |3 |acr |a |gb
(Fig. 5F) ob
Cleome rutidosperma | r | gb | hb [ gb |1 | n-ol cn ob et |1 |hyp |op|cm |hb|gb|1 |0 |elolc |cn ob se |1 |cam |r gb
(Fig. 5G) p
Cleome viscosa (Fig. |r |pb|hb|gb|1 |ol ob ob et |1 |hyp |op|cm |hb|g |1 |0 |rbo cn ac et |1 |cam |r g.
5H) p ha ha
Cardamine hirsuta r jgb|hbjgb|1 | we-el ob re et |1 |hyp |op|smp|hb|gb|1 |0 |skLti |ren re et |3 |act |r gb
(Fig. 51)
Triumfetta r igbh|hbjgb|1 |ov cn r et |1 |hyp |al [smp|hb|ha|1 |1 |rb sr ac dn |3 |act |r ha
rhomboidea (Fig. 5J)
Corchorus aestuans r|str|hb|{pb|1 | w-el ob obr et |3 |acr |al |smp|hb|pb|1 |1 |o r-ren |ac- |[se |3 |acr |r dn
(Fig. 5K) ob .
st
Malachra capitata r {pb|hb|pb|1 |el shtr r et |3 |act |al [smp|hb|pb|1 |1 |orb co r is |5 |act |[r | st
(Fig. 5L) e |7 ha
Malvastrum r {pb|lhb|pb|1 |wo ren re et |3 |acr |al [smp |hb|st-|1 |1 |orb ren mu |cr |5 |act |r |st
coromandelianum ha c e ha
(Fig. 5M)
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Melochia r | pb|hb|gb s-orb |r r et |5 |act |al |smp | hb | pb s-orb | s-r ob | se act |r pb
corchorifolia (Fig.
5N)
Urena lobata (Fig. r | st-| hb | st- 0 ren eme |et |3 |act |al [smp | hb | st el- co ob i- act | r |sc
50) ha ha ha sl.tri se a
Cannabis sativa (Fig. | r | pb |th | pb ol-ov | cn ob |et |n-|hyp |op|smp |hb|pb el-ol | cn ac se cas |r pb
5P) p
Pilea microphylla r | gh|hb|gb w-el |sh-tr |ob- [et |1 |hyp |op|smp |hb|gb el-wo | ob ob | et cam | r | gb
(Fig. 5Q) S-r
Chrozophorarottleri | r |sc | hb | sp el-ol |r ob |et |1 |hyp |op|smp|hb|sc 0 r ac et dse | r | sc
(Fig. 5R) a - a a
pb
Croton r | st-|co | st- ol ob r et |1 |hyp |al | smp|hb| st ov cn- ac se act |r st-
bonplandianus (Fig. ha ha ha ob ha
5S)
Euphorbia f | pb|hb|str n-el cn ac et |3 |acr |al | smp | hb |str Ic cn n.ac | et hyp | f | str
heterophylla (Fig.
5T)
Euphorbia hirta (Fig. | o | pb | hb | pb el ob r cr |1 |hyp |op|smp |hb|pb el cn S. cr act | ob | pb
5U) b ac |
I

Ludwigia octovalvis | a | gb | hb | gb el ob ac et |1 |hyp |op|smp |hb|gb 0 cn ob | et cam | a- | hi
(Fig. 5V) 4
Ludwigia perennis r | pb|hb|gb 0 cn ac et |1 |hyp |op|smp |hb|gb 0 cn ac et cam | r gb
(Fig.6A)
Crotalaria pallida r |ha|hb|gb ol sr r et |1 |hyp |al [cm | hb|gb ol-ov | cn ob et cam | r pb
(Fig. 6B) p
Leucaena a [pb|hb|gb w-el aur r et [3-|act |al [cm | hb|gb If-ol obq ob et act |[sr | pb
leucocephala (Fig. 5 p
6C)
Mimosa pudica (Fig. |r | pb | hb | gb orb ren ret |et |1 |[hyp |al [cm | hb|hs If- cn ac- | cil act |r hs
6D) p olv-o0 Sr
Sesbania aculeata f [gb|hb|gb n-ol ob r et |1 |hyp |al |[smp |hb|gb In-o0 ob r et cam | r gb
(Fig. 6E) cm

p
Senna alata (Fig.4F) |r | pb |th | gb w-el |saur |ret |et |[3-|act |[al |{cm | hb|st If-ov | obg | ema | et se- |r |gb

5 p g cas

19




Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

Senna occidentalis pb | th | gb sorb | sco ret | et act |al [cm | hb | st ov obq |ema | et bro |a |hi
(Fig. 6G) p g
Senna tora (Fig. 4H) pb | th | gb el-orb | aur r et act |al [cm | hb | pb ov obq |ob |et cam | 4 | pb

p an
Oxalis corniculata pb | hb | pb 0 ob-r |ob |et hyp | al | cm | hb | pb obc cn ema | et yph |r hi
(Fig. 61) p
Impatiens balsamina gb [th | gb w-el | ob eme | et hyp | op | smp | hb | gb 0 cn ac se cam | r pb
(Fig. 6J)
Ageratum conyzoides gb | hb | gb w-el | ob ob |et hyp | op | smp | hb | pb w-el | ob ac se acr |r pb
(Fig. 6K)
Ageratum sc | hb | sc 0 cn ret | et hyp [op | smp | hb | pb 0 b-cn | ob se acr |r pb
houstonianum (Fig. a a
6L)
Blumea lacera (Fig. pb | hb | gb w-el ob ob et hyp (al | smp | hb | pb w-el cn ob su eca |r la
6M) m n
Chromolaena sc | hb | gb ol sr r et hyp [ op | smp | hb | pb 0 cn ob dn acr |r pb
odorata (Fig. 6N) a
Eclipta prostrata st | hb | st el-ol | cn r et hyp | op | smp | hb | st In-o cn ac dn acr |r pb
(Fig. 60) g g S

e

Grangea gb | hb | gb ov-el | an sr et hyp | al | smp | hb | pb ov- an ob | et hyp | r hi
maderaspatana (Fig. olc
6P)
Gnaphalium gb | hb | gb s-orb | sr r et hyp | al | smp | hb | to el an ob | et hyp | r | to
polycaulon (Fig. 6Q) m m
Lagascea mollis (Fig. pb | hb | pb el ob ret | et hyp [ op | smp | hb | pb In-o0 ob ac et act |r hs
6R)
Mikania micrantha pb | hb | gb w-el ob r et hyp | op | smp | hb | pb 0 SCO ac dn act [a | pa
(Fig. 6S) t p
Parthenium gb | hb | pb Ic cn ob et hyp [al | smp | hb | sc o-tri cn ac et cam | r pb
hysterophorus (Fig. a
6T)
Sonchus oleraceus gb | hb | gb el ob r et hyp [al | smp | hb|gb s-orb | ob mu | se scas | in | gb
(Fig. 6U) n d
Synedrella nodiflora pa | hb | gb el ob r et hyp | op | smp | hb | hs o-lno | cn ac se act |r hs
(Fig. 7A) p
Tridax procumbens hi | hb | pb w-el |r ret | et hyp | op | smp | hb | hs o-lc an ac et cam | r pb

(Fig. 7B)
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Xanthium strumarium [ r | hs | co | hs Ic-lo | ob ac et acr |al |smp | hb | hs 0 s.co | ob i- | 3-|act |r hs
(Fig. 7C) r se |5
Youngia japonica r {gb|hb|gb s-orb | an sr et hyp |al | smp | hb | hs b-el b-cn | r se |1 |cam |r |hs
(Fig. 7D)
Spermacoce hispida r | pa|hb|gb o0-ol cn s-r | et hyp | op | smp | hb | sc Ic ob ac et |1 |cam | 4- | hi
(Fig. 7E) p a a
Calotropis gigantea r{m|hb|m ol cn r et cam | op | smp | co | pb el cn sr et |1 |[cam |r pb
(Fig. 7F) p p r
b b
Datura innoxia (Fig. | r | pb | hb | m Ic cn ac et hyp | al | smp | hb | pb el cn ob |et |1 |cam |r pb
7G) p
b
Datura metel (Fig. r | pb|hb|pb Ic ob ac et hyp (al | smp | hb | pb el cn ob |w |1 [cam |r pb
7H) %
Nicotiana r|m|hb|pb el cn ac et hyp [al | smp | hb | m o-el cn ac et |1 (cam|a |pb
plumbaginifolia (Fig. p p
71) b b
Physalis minima (Fig. | r | gb | hb | pb 0 ob ob | et hyp |al | smp | hb | pb 0 r-sr ob |et |1 |cam|a |pb
7J)
Solanum americanum | r | pb | hb | pb Ic cn ac et hyp | al | smp | hb | pb 0 un ob |et |1 |cam |a | pb
(Fig. 7K)
Solanum r | pb|hb|pb In-o ob ac et hyp | al | smp | hb | pb o-pl obq | ac dn|1 |[cam |r pb
sisymbriifolium (Fig.
7L)
Solanum viarum (Fig. | r | sp | hb | pb In-o0 cn ac et hyp [al | smp | hb | hi w-el obq ob si- [ 1 |cam | r hi
™) .p dn
b
Evolvulus r |gb|hbi|gb ol ob ret | et cam | al | smp | hb | pb el sr ret |et |1 |cam |r la
nummularius (Fig. n
7N)
Ipomoea eriocarpa fi [gb|hb|gb bil co eme | et act |[al |smp | hb|st co co ac et |5 |cam |r gb
(Fig. 70) S g
Ipomoea pes-tigridis | r | st | hb | hs bil tr lo- | et act |[al |smp | hb|dn pa-tri | co ac et |5 |act |r dn
(Fig. 7P) g ob - .h
hs S
Ipomoea quamoclit a |gb|hb|pb bil ren lo- | et acr |al [smp |hb|pb pis tr ac et |1 |cam |a |pb
(Fig. 7Q) ac [ n |
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Mecardonia gb | hb | gb 0 cn ob | et hyp | op | smp | hb | gb b-o b-cn | ob |et cam gb
procumbens (Fig. 7R)

Scoparia dulcis (Fig. gb | hb | gb el ob ac et hyp | op | smp | hb | gb rh-o cn ac- | dn cam gb
7S) ob

Ruellia tuberosa (Fig. pb | hb | gb w.0 ob ret | et cam [ op | smp | hb | gb el-o cn sr et eca pb
7T) m

Lantana camara (Fig. hs | hb | gb s-orb | ob ret | et hyp | op | smp | hb | hs 0 ob ac se cas hi
7U)

Hyptis suaveolens hi | hb | pb W-0 tr ret | et cam | op | smp | hb | hi 0 r ac se cam hs
(Fig. 7V)

Abbreviations: HPT—Hypocotyl; PCD—Paracotyledons; FTL—First two leaves; FI—First internode; hb—herbaceous; gb—glabrous; pb—pubescent; str—strigose; dn-st—
densely strigose; stg—strigulose; pbl—puberulent; st-ha—stellate hairy; sp.pb—sparsely pubescent; tom—tomentose; hi—hirsute; hs—hispid; sca—scabrous; m-pb—minutely

pubescent;

0—absent; 1—present; o—ovate; wo—widely ovate; o-el—ovate-elliptic; w-el—widely elliptic; lin—linear; r—rounded; a—angular; sr—subrounded; rb-o—

rhombic-ovate; obc—obcordate; ol-o-ov—aoblong-ovate to obovate; orb—orbicular; ren—reniform; r-ren—rounded to reniform; b—broadly; b-o—broadly ovate; sr—sub-
rounded; b-cn— broadly cuneate; In-o—lance-ovate; n-el— narrowly elliptic; n-el— narrowly elliptic; s-orb—sub-orbicular; wo-co — widely ovate-cordate; ov—ovovate; n-
rb—narrowly rhombic; el-sl.tri—elliptic—shallowly trilobed; bil—bilobed; o-tri—ovate—trilobed; o-pl—ovate—pinnately lobed; If-ol—Ileaflets oblong; co—cordate; pa-tri—
palmately trilobed; olv-o—oblance-ovate; oo—oblance-ovate; el-olc—elliptic—oblanceolate; ob-sr—obtuse-sub-rounded; Ic—Ilanceolate; s-co—sub-cordate; el—elliptic; obl—
oblate; ov—ovovate; oc—oblanceolate; cil—ciliate; ob-r —obtuse—rounded; ob—obtuse; ac—acute; sco—subcordate; ol—oblong; an—attenuate; n-ol—narrowly oblong; g-
ha—glandular hairy; aur—auriculate; pap—papillate; cor—coriaceous; si-dn—sinutely dentate; tr—truncate; sb-tr—sub-truncate; i-se—irregularly serrate; re—retuse; muc—
mucronulate; cre—crenate; se—serrate; eme—emerginate; n.p—not prominent; co—coriaceous; sp-pb—sparsely pubescent; d-se—distantly serrate; ret—retuse; lan—Ianate;
un—unequal; dn—dentate; fis—fistulose; ind—indistinguishable; cn—cuneate; et—entire; se—serrate; mun—mucronulate; dnt—denticulate; n-cn—narrowly cuneate; su—
cas—caspedodromous; scas—
semicraspedodomous; ecam—eucamtodrompus se-cas—ssemicraspedodromous; wv—weavy; f—fistulose; sp—spinecent; prl—parallel; smp—simple; cmp—compound; al—
alternate; op—opposite; obg—oblique

serrulate; pis—pinnatisect; an—attenuate; n.cn—narrowly cuneate; hyp—hyphodromous; cam—camptodromous; act—actinodromous;
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Figure 5. A. Peperomia pellucida; B. Argemone mexicana; C. Mirabilis jalapa; D. Portulaca oleracea; E. Alternanthera
paronychioides; F. Lysimachia arvensis; G. Cleome rutidosperma; H. C. viscosa; I. Cardamine hirsuta; J.
Triumfetta rhomboidea; K. Corchorus aestuans; L. Malachra capitata; M. Malvastrum coromandelianum; N.
Melochia corchorifolia; O. Urena lobata; P. Cannabis sativa; Q. Pilea microphylla; R. Chrozophora rottleri;
S. Croton bonplandianus; T. Euphorbia heterophylla; U. E. hirta; V. Ludwigia octovalvis
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Figure 6. A. Ludwigia perennis; B. Crotalaria pallida; C. Leucaena leucocephala; D. Mimosa pudica; E. Seshania
aculeata; F. Senna alata; G. S. occidentalis; H. S. tora; 1. Oxalis corniculata; J. Impatiens balsamina; K.
Ageratum conyzoides; L. Ageratum houstonianum; M. Blumea lacera; N. Chromolaena odorata; O. Eclipta
prostrata; P. Grangea maderaspatana; Q. Gnaphalium polycaulon; R. Lagascea mollis; S. Mikania micrantha;
T. Parthenium hysterophorus; U. Sonchus oleraceus

24



Mandal et al., Turk J Weed Sci. ‘2023:26(1): 1-25

Figure 7. A. Synedrella nodiflora; B. Tridax procumbens; C. Xanthium strumarium; D. Youngia japonica; E.
Spermacoce hispida; F. Calotropis gigantea; G. Datura innoxia; H. Datura metel; I. Nicotiana plumbaginifolia;
J. Physalis minima; K. Solanum americanum; L. S. sisymbriifolium; M. S. viarum; N. Evolvulus nummularius;
O. Ipomoea eriocarpa; P. Ipomoea pes-tigridis; Q. Ipomoea quamoclit; R. Mecardonia procumbens; S.
Scoparia dulcis; T. Ruellia tuberosa; U. Lantana camara; V. Hyptis suaveolens
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ABSTRACT

Maize is a very important food crop worldwide. Weed surveys and effective weed management practices are crucial for maintaining
high crop yields and quality. The aim of the study was to assess the distribution and relative abundance of weed species in maize
production areas of Igdir Province and evaluate the effectiveness of different herbicides in controlling weeds and improving maize
yield. The experiment employed a Completely Randomized Block Design, consisting of 7 treatments with 4 replications. The treatments
included 330 g/l pendimethalin, 225 g/l isoxaflutole + 90 g/l thiencarbazone methyl + 150 g/l cyprosulfamide, %25 tritosulfuron +
%50 dicamba, 452.42 g/l 2,4-D EHE + 6.25 g florasulam, 40 g/l nicosulfuron, and two check treatments, namely weed-free and weedy
check. In total, 50 survey sites were visited during the months of June and July in Igdir Center (34) and its districts Karakoyunlu (13),
Aralik (2), and Tuzluca (1), based on the maize production areas in 2017. The surveys revealed the presence of 25 weed species
belonging to 11 families in the maize fields. Therefore, the conducted survey of the maize fields in Igdir Province identified 25 weed
species belonging to 11 different families. The top three largest families found in the maize fields were Poaceae (8 species), Fabaceae
(4 species), and Asteraceae (3 species). Among the weed species identified, 13 of them were found to have a frequency of more than
10 percent. The top 5 species determined in terms of frequency were Sorghum halepense (L.) Pers. (94%), Portulaca oleracea L.
(68%), Xanthium strumarium L. (62%), Amaranthus retroflexus L. (38%), Convolvulus arvensis L. (28%). The evaluation of maize
yield and its components, such as the number of rows of cobs, the length and diameter of the cob, the height of the plant, and the
thousand grain weight, showed a significant increase in all treatments compared to the weedy check. The percentage increase in these
yield component results showed a 98% increase in the yield, a 31.3% increase in the number of rows of cobs, a 38.5% increase in the
length of the cob, a 19.8% increase in the diameter of the cob, a 66.2% increase in the height of the plant, and a 64,8% increase in the
thousand grain weight. The increase in the thousand grain weight suggests that the herbicides may have also helped to improve the
overall quality of the maize crop. The results of this study provide valuable information for developing effective weed management
strategies that can help to improve maize yield and quality in the region.

Keywords: Zea mays L., herbicide, weeds, survey, control

1. INTRODUCTION relatively low-cost crop to produce, making it an
important source of income and food security for millions

of people around the world. Due to its importance as a
staple crop (Smith et al. 2004), there is ongoing research
to improve the yield and nutritional quality of maize, as
well as to develop more sustainable and environmentally-
friendly production methods. Overall, maize plays a vital
role in the global food system and is likely to remain an
important crop for years to come (Erenstein et al. 2022).
Maize production has been steadily increasing over the

Maize (Zea mays L.) is a highly significant cereal crop
worldwide, widely utilized for various purposes. In
addition to its use as a human food, maize is also an
important source of animal feed and is used in the
production of biofuels such as ethanol (Green et al.2018).
Maize is a highly versatile crop that can be grown in a
variety of agroecological zones and has a high tolerance
to drought and other environmental stresses. It is also a
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years, with the world production reaching about 1 billion
162 million tons in 2020 according to the Food and
Agriculture Organization of the United Nations (FAO,
2021). In Tirkiye, maize is the second most important
cereal crop after wheat, with an approximate production
of 7 million tons in recent years (TUIK, 2022). As the
world's population continues to grow, there is a pressing
need to ensure that there is enough food to meet the
nutritional needs of people (Daniel et al., 2022). One
crucial aspect of this is increasing plant production, as
plants are the primary source of food for most people.
One possible approach to achieve this is managing plant
protection problems, including weeds, is an essential
aspect of crop production that affects yield and quality
(Kalogiannidis et al., 2022). Weeds can compete with
crops for resources such as nutrients, light, and water,
which can reduce crop yield and quality. Weeds can also
serve as hosts for pests and diseases, which can further
damage crops(Swinton, Deynze. 2017; Tepe, 1998;
Gharde et al., 2018; Jabran and Chauhan, 2018).
According to Giincan and Karaca (2018), the amount of
crop loss or reduced yield reported may be influenced by
factors such as the cultivars and geographical regions
where the crops are grown. Various studies
have demonstrated that numerous species of annual and
perennial weeds can have detrimental impacts on the
yield of maize (Mennan and Isik, 2003; Zhang et al.,
2013; Tesfay et al., 2014; Tursun et al., 2016; Hangerli
and Uygur, 2017; Bocker et al., 2018; Mitkov et al., 2019;
Kakade et al., 2020; Landau et al., 2021 Delchev, 2022;
Alptekin et al. 2023). Oerke and Dehne (2004), reported
a 37% decrease in maize production when grown under
weed pressure. Weed control is essential during the early
stages of maize growth, regardless of whether the plant is
being grown for grain or silage. During this period, weeds
can significantly impact plant development, potentially
leading to insufficient root growth in fields with high
weed density. At this stage, it is crucial to undertake any
necessary actions to control weeds, as failure to do so
could have significant impacts on crop yield (Giincan and
Karaca, 2018). Achieving higher maize productivity is a
significant challenge, largely due to the difficulty of
controlling and managing weed growth. Despite the
availability of mechanical control methods, their
implementation in maize plantations is frequently
hindered by high labor costs and limited economic
feasibility (Giingor, 2005; Sahin and Kadioglu, 2021).
The management of perennial weeds presents a
significant challenge, as hand weeding and hoeing are
generally less effective in controlling these types of
weeds. To achieve better results, the use of herbicides has
been recommended as a more suitable approach for
managing these persistent weeds (Imoloame, 2017; Absy,
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2019; Idziak et al., 2022). In maize cultivation areas,
chemical control methods are often favored over other
options due to the significant labor and cost constraints.
These methods offer fast, reliable results, are easy to
apply, and tend to be more cost-effective (Kitis, 2011;
Idziak et al., 2022). Herbicides are among the most
widely used and effective methods for weed
management. However, in order to obtain the desired
results from herbicide application, it is crucial to use the
appropriate herbicide at the appropriate time and dosage
(Yavuz et al, 2017). Knowing the biology and
characteristics of various weed species is a key factor in
effectively managing and controlling weeds (Ozer et al.,
2001). Effective control of weeds through chemical
means requires several key elements to be in place. These
include accurate identification of the target weed species,
selection of the appropriate herbicide that specifically
targets that species, application of the herbicide at the
optimal time in the weed's growth cycle, use of the correct
dose of herbicide, and proper application technique.
Employing all of these factors in a comprehensive weed
control strategy can lead to successful management of
weed populations. However, it's important to note that
chemical control should be integrated with other methods
of weed control for long-term, sustainable management
of weeds (Harker, & O'Donovan, 2013; Kudsk and
Streibig, 2003). The current study was conducted in order
to assess the distribution and abundance of weed species
and their frequencies, general coverage, special coverage,
geneal densities, special densities in maize production
areas in Igdir Province, and to evaluate the efficacy of
various herbicides in controlling weeds and enhancing
maize yields. Therefore, identifying the weed species
present in the area and selecting the most effective
herbicide treatment is critical for successful maize
production. The study likely involved field surveys to
determine the weed species present in the maize fields in
Igdir Province, as well as herbicide trials to evaluate the
efficacy of different herbicides in controlling the weeds.
The study likely measured the relative abundance of each
weed species before and after herbicide application, and
assessed the impact of herbicides on maize yield. The
findings of the study could be used to develop weed
management strategies for maize production, which could
help farmers increase their crop yields and profitability.

2. MATERIALS AND METHODS

Field experiments were conducted during April to August
in 2017 under field conditions (Melekli, Igdir, Tiirkiye;
399458 N-440974 E). The soil characteristics of the
experimental area were as follows: slightly salty (2
mmhos cm™ ), pH: 7.9, organic matter content (1.8%,
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medium), medium lime (6.58%), phosphorus content (8,2
P.0s kg ha™* ; high), clay-loam, and potassium (3.45 KO
kg ha? , rich). The weather conditions of the

experimental location for the period of April-August in
2017 were shown in the Table 1.

Table 1. The weather conditions of the Igdir province (Anonymous, 2017)

Months Average Temperature (°C) Total Rainfall (mm)
April 12.2 17.8

May 16.5 40.6

June 23 26.5

July 28 0

August 27 0

The Seeds of Korimbos (KWS Tiirk Tarim Tic.
A.S.) maize variety were used for the study in the trials.
Seeds were sown at a rate of 25 kg per hectare, with an
inter-row distance of 70 cm and an intra-row distance of
20 cm. With planting 450 kg of zinc+20+ 20 + 20 (NPK)
fertilizers were applied per hectare. Forty five days after
planting 350 kg of urea (46% N) fertilizers were applied
per hectare. After the sowing, the first irrigation was done
with the sprinkler irrigation method and a total of eight
subsequent irrigations were carried out using the furrow

irrigation method taking into account the plant water
demand. Only 330 g/l Pendimethalin( Status 330 EC) was
used as pre-emergence and four post-emergence
herbicides were used in the study; namely 225 g/l
Isoxaflutole + 90 g/l Thiencarbazone methyl +150 g/l
Cyprosulfamide (Adengo SC 465), %25 Tritosulfuron
+%50 Dicamba (Arrat), 452.42 g/l 2,4-D EHE + 6.25 g/l
Florasulam (Mustang), 40 g/l Nicosulfuron (Sanson). All
herbicides were used at recommended license doses
(Table 2).

Table 2. Active ingredients, mode of action, formulations, dose, and application time

Treatments MOA* Formulation** Doses Application time***
330 g/l Pendimethalin K1 EC 5000 mL/ha PreE

225 g/l Isoxaflutole + 90 g/l

Thiencarbazone methyl+150 g/l F2 SC 350 mL/ha PostE
Cyprosulfamide

%25 Tritosulfuron + %50 Dicamba B, O WG 250 g/ha PostE

452.42 g/l 2,4-D EHE+ 6.25 g/l PostE
Florasular o,B SE 700 mL/ha

40 g/l Nicosulfuron B oD 1250 mL/ha PostE

Weed free control

Weedy control

*MOA: Mode of action; HRAC Mode of Action Classification 2020 (Anonymous, 2020) K1: Inhibition of microtubule
assembly; F2: Inhibition of HPPD; B: Inhibition of ALS; O: Auxin mimics; **EC: Emulsifiable Concentrate; SC:
Suspension Concentrate; WG: Water-dispersible Granule; SE: Suspoemulsion; OD; oil dispersion; ***PreE: Pre-

emergence; PostE: Post Emergence

The experiment was comprised of twenty-eight plots,
each with an area of 25m? (5m x 5m), and arranged
according to a randomized complete blocks design with
four replications and seven experimental groups
(including five different herbicides, a weed-free control,
and a weedy control) (see Figure 1). The distance between
each treatment and replication was 1m (see Figure 1). The
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pre-emergence herbicide was 2 days, post-emergence
herbicides 23 days after sowing were applied using a back
sprayer equipped with a 25-L tank capacity, gasoline
engine, and fan nozzles with a pressure of 3 atm and and
5 meters spray width. In the weed-free control plots, hoe
and hand weeding were utilized. Weedy control plots
were left as they are.
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G: 2,4-D EHE + Florasulam (Mustang-Dow Agrosciences)

Figure 1. Experimental design.

The surveys were conducted in the districts of
Igdir Centre, Karakoyunlu, Aralik, and Tuzluca in order
to determine the weed species that are a problem in maize
production areas. The surveys were conducted by taking
into account the total cultivation areas on a district-by-
district basis. During the vegetation period of 2017, a
total of 50 maize fields were visited in Igdir Centre and
its districts. The weed species and their densities were
noted prior to the trials. As part of this aspect, a 1 m?
frame was utilized in the experimental area, which was
randomly repositioned. The species of weeds, their

growth stages, and the number of each weed species
present within the covered area or m? were recorded. The
densities of each weed species were then determined
using the following equation (Odum, 1971).

Density (plants/m?) = B/m,

The total number of individual plants in the
samples was denoted as "B", while the total number of
meters was represented as "m". Each of these parameters
was determined individually. The frequency formula is
calculated as follows (Odum, 1971):

Frequency (%) (F) = Number of surveyed fields where a species occurred / number of total surveyed fields X 100

General coverage (%) (GC) = Coverage of a weed species in surveyed fields / number of total surveyed fields

Special coverage (%) (SC) = Coverage of a weed species where a species occurred / number of total surveyed fields

General density (plants/m?) (GD) = Number of each weed species in m? / number of total surveyed fields

Special density (plants/m?) (SD) = Number of each weed species where a species occurred in m2 /number of total

surveyed fields.

The plants were harvested on 22 August 2017. In
order to assess the yield parameters, grain yield, plant
height, kernel rows, cob length, cob diameter, and 1000-
grain weight were recorded in ten maize plants for each
replication (S6nmez et al., 2013). The effect of herbicide
application on yield and yield parameters was evaluated
by comparing treated plots with weed-free and weedy
plots. One-way analysis of variance was performed on the
relevant data. Statistical comparison of means was carried
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out by Duncan's multiple range test with a significance
level of p < 0.05 using SPSS 22.

4. RESULTS AND DISCUSSION

4.1. Weed survey results

As a result of a total of 50 survey in maize fields,
25 weed species belonging to 11 plant families were
found. Considering the number of species of these weeds,
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the largest family was Poaceae with eight species,
followed by Fabaceae with four species and Asteraceae

with three species. In addition, the number of weed
species owned by the families is given in Figure 2.
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Figure 2. Distribution of weed species in maize fields according to families

A list of all the weed species detected in the maize
cultivation areas in alphabetical order in Table 3. The
table includes information on the percentage frequency of
each weed species, as well as the percentage of general
and special coverage areas. Additionally, the table
provides information on the general and special densities

of each weed species, measured in plants per square
meter. This information can be used to understand the
relative abundance and distribution of different weed
species in the maize cultivation areas, which can help
inform weed management strategies to minimize their
impact on crop yield and quality.

Table 3. Weed species, their frequencies and densities in maize fields of Igdir

Weed species F % GC % SC % GD SD
Abutilon theophrasti Medicus 14 0.22 1.57 0.285 3.00
Agropyron repens (L.) Beauv. 4 0.12 3.00 0.130 6.50
Amaranthus retroflexus L. 38 0.48 1.26 0.820 3.56
Chenopodium album L. 16 0.58 3.62 0.305 3.05
Cirsium arvense (L.) Scop. 14 0.48 3.42 0.085 1.30
Convolvulus arvensis L. 28 1.70 6.07 0.495 4.12
Cynodon dactylon (L.) Pers. 2 0.10 5.00 0.075 7.50
Digitaria sanguinalis (L.) Scop. 6 0.06 1.00 0.110 3.66
Echinochloa crus-galli (L.) P.Beauv. 4 0.30 7.50 0.070 3.50
Euphorbia helioscopia L. 0.02 1.00 0.025 2.50
Glycyrrhiza glabra L. 18 0.18 1.00 0.210 2.33
Hibiscus trionum L. 26 0.42 1.61 0.785 4.36
Lactuca serriola L. 6 0.22 3.66 0.120 3.42
Marrubium vulgare L. 4 0.08 2.00 0.045 2.25
Medicago polymorpha L. 6 0.14 2.33 0.145 4.83
Medicago sativa L. 4 0.40 10.00 0.085 5.66
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Phalaris arundinacea L. 2
Plantago lanceolata L. 2
Portulaca oleracea L. 68
Setaria verticillata (L.) P. Beauv. 22
Setaria viridis (L.) Beauv. 16
Sophora alopecuroides L. 14
Sorghum halepense (L.) Pers. 94
Veronica officinalis L. 8
Xanthium strumarium L. 62

0.02 1.00 0.010 1.00
0.02 1.00 0.025 2.50
14.60 21.47 9.105 15.30
0.22 1.00 1.050 6.77
0.16 1.00 0.510 5.36
0.14 1.00 0.255 3.00
16.32 17.36 24.240 26.34
0.08 1.00 0.060 2.40
6.10 9.83 2.115 5.22

F: Frequency, GC: General coverage, SC: special coverage, GD: general density, SD: special density

The frequency of 13 species were found over 10%
a result of the surveys. Top five species were; Sorghum
halepense (L.) Pers. (94%), Portulaca oleracea L. (68%),
Xanthium strumarium L. (62%), Amaranthus retroflexus
L. (38%), Convolvulus arvensis L. (28%). Similar weed
species were found by Sahin et al. (2020) in cotton
production areas of Igdir province nearly in the same
order. There is a similarity between the weeds found in
the surveys conducted by Arslan (2018) in corn fields and
the weeds found in the current study based on frequency
of weeds. It is possible that the similarity between the
weed populations in the two studies could be due to a
number of factors, such as similar environmental
conditions, planting and management practices. We
observe a similar outcome in Giingor's (2005) study in
maize fields.

4.2. Weed species in experimental area

The experimental area established at the Agricultural
Application and Research Center of Igdir University had
a population of more than one plant per square meter for
each of the six distinct weed species present during tassel
period in maize. Among these weed species S. halepense
was the dominat weed species with a density of 37,54
(plant/m2) followed by S. verticillata (Table 4), both are
narrow-leaved weeds. Tiilek et al.(2022) reported similar
dominant weed species (S. halepense, X. strumarium and
C. album) in the experimental area in both years which
were established in the same Agricultural Application and
Research Center of Igdir University. At the same time,
Kog and Karaca (2022) reported that the 3 most intense
weed species in maize experimental plots were A.
retroflexus, C. album and X. strumarium, respectively.

Table 4.Weed species and their densities (plant/m?) in weedy plots during tassel period in maize

Common names Scientific names

Densities (plant/m?)

Johnson grass

Bristle pigeon grass
Common cocklebur Xanthium strumarium L.
Lambsquarters

Canada thistle

Chenopodium album L.
Cirsium arvense (L.) Scop.

Velvetleaf

Sorghum halepense (L.) Pers.

Setaria verticillata (L.) P. Beauv.

Abutilon theophrasti Medicus

37.54
18.95
9.16
7.29
2.80
1.66

4.3. The effect of applications on corn yield

To assess the impact of applications on corn yield and
several yield-related parameters; grain yield, plant height,
kernel row numbers, cob length, cob diameter and
thousand grain weight were compared. Upon observing
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the experimental area, it was evident that plant heights
differed significantly between weed-free control plots
and weed control plots. The same situation was clearly
observed in cob diameters and lengths (Figure 3. A, C).
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Figure 3. Weedy control (A), 2,4-D EHE + florasulam (B), Weed-free control (C)

When the effects of applications on grain yield
were evaluated, a statistically significant difference
(p < 0.05) occurred between applications. While weed-
free control was in a different statistical group, it was
determined that there was no significant statistical
difference between P and N. The highest grain yield was
obtained in WF followed by P and N plots. In addition,
it was determined that the effect on grain yield was in a
statistical group different from all applications in weed
control plots (Figure 4.A). Statistical analysis revealed
that the effects of applications on kernel row numbers
were different in certain groups, while in others, and there
were no significant differences. The highest kernel row
were found in WF followed by N and P while IT, DT and
2DF were found in same groups (Figure 4.B). Regarding
effects of herbicide on cob length (cm), the highest cob
length were obtained at the WF plots followed by P, IT
and N plots (Figure 4.C). Alptekin et al. (2023) reported
similar findings, where Cob lengths ranged from 14.79 to
20.80 cm and 11.65 to 19.62 cm in the first and second
experimental years, respectively. Their findings were
consistent with our findings in the weed-free plot. Cob
diameter varied between 21.2 and 15.3 cm and the weed-
free plot produced the longest cobs (21.2cm), as expected.
Is was followed by P, N and IT plots (Figure 4.D). Those
values are consistent with the reports of Alptekin et al.
(2023) and Sahin and Kadiogu (2021). There could be a
correlation between the efficiency of herbicides used for
weed management in corn farms and the length of corn
cobs (Zaremohazabieh, & Ghadiri, 2011; Pandey et al.,
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2001). When the effects of the treatments on maize plant
height were evaluated, a statistically significant
difference occurred between the treatments. The results
indicated that WF outperformed all the other plots, and
there were no significant differences between IT and TD,
P and N in the same statistical category. 2DF was
categorized differently in terms of statistical significance.
Furthermore, the effect of the applications on maize plant
height in the WY plots was in a different statistical group
than in all the other plots (Figure 4.E). Upon evaluating
the effects of the applications on the thousand grain
weight of corn, a statistically significant difference was
observed between the applications. It was seen that WF
was better than all other plots, while N and P were in the
same statistical group, IT, TD and 2DF were in different
statistical classes between themselves. Those findings are
consistent with the reports of Eymirli and Uygur (2011)
and Alptekin et al., (2023). In addition, the effect on
maize thousand-grain weight was in a statistical group
different from all applications in WY plots (Figure 4.F).
Ko¢ and Karaca (2022) also considering the corn stem
diameter, cob length, corn stem length, corn stem dry and
fresh weight, dry and fresh cob weight, thousand-grain
weight and yield per decare in both years, it was
determined that two herbicides (Isoxaflutole 225 g/l +
Thiencarbazone-Methyl 90 g/l + Cyrosulfamide 150 g/l
and Dimethenamid-P 280 g/l + Terbuthylazine 250 g/l)
used increased in yield 2 to 3 times compared to the
weedy control plots.
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Figure 4. The effects of herbicides on grain yield (kg/ha)(A), kernel rows number(B), cob length (cm)(C), cob diameter
(mm)(D), plant height (mm)(E) and 1000-grain weight (g)(F) of maize

4.4. The effect of herbicides applied on weed species

Upon evaluating the percentage effects of applied
herbicides on X. strumarium, it was found that herbicide
P had a 38.75% effect, herbicide N had a 46.25% effect,
herbicide TD had a 45.00% effect, herbicide IT had a
41.25% effect, and herbicide 2DF had a 56.25% effect on
the 7th day after application. Similarly, on the 21st day
after application, herbicide P had an 80.00% effect,
herbicide N had a 72.50% effect, herbicide TD had an
87.50% effect, herbicide IT had an 85.00% effect, and
herbicide 2DF had an 86.25% effect. During the tassel
period, herbicide P had an 85.00% effect, herbicide N had
a 71.25% effect, herbicide TD had a 90.00% effect,
herbicide IT had an 83.75% effect, and herbicide 2DF had
a 93.75% effect. At harvest time, herbicide P had a
75.00% effect, herbicide N had a 66.25% effect, herbicide
TD had a 92.50% effect, herbicide IT had an 80.00%
effect, and herbicide 2DF had a 95.00% effect on X.
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strumarium (Figure 5). When the percentage effects of
applied herbicides on S. halepense were assessed, it was
found that herbicide P had a 37.50% effect, herbicide N
had a 62.50% effect, and herbicide IT had a 30.00% effect
on the 7th day after application. Similarly, on the 21st day
after application, herbicide P had an 83.75% effect,
herbicide N had an 81.25% effect, and herbicide IT had
an 80.00% effect. During the tassel period, herbicide P
had an 83.75% effect, herbicide N had a 90.00% effect,
and herbicide IT had a 66.25% effect. At harvest time,
herbicide P had a 73.75% effect, herbicide N had a
95.00% effect, and herbicide IT had a 56.25% effect on
S. halepense. In contrast, herbicides TD and 2DF were
observed to be ineffective against S. halepense at all
counting times(Figure 5). According to Eymirli's (2011)
field trials conducted in Adana, the effect of nicosulfuron
on S. halepense was reported to be 93.25% and 95.19%.
The high efficacy ratio observed for nicosulfuron in
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controlling S. halepense in Eymirli's (2011) study is
noteworthy, and a similar high efficacy was observed in
the current study. Upon evaluating the percentage effects
of applied herbicides on C. album, it was found that on
the 7th day after application, herbicide P had a 37.50%
effect, herbicide N had a 46.25% effect, herbicide TD had
a 52.50% effect, herbicide IT had a 52.50% effect, and
herbicide 2DF had a 58.75% effect. Similarly, on the 21st
day after application, herbicide P had an 86.25% effect,
herbicide N had a 73.75% effect, herbicide TD had an
85.00% effect, herbicide IT had an 88.75% effect, and
herbicide 2DF had an 85.00% effect during the tassel
period. During the harvest period, herbicide P had an
86.25% effect, herbicide N had a 75.00% effect, herbicide
TD had an 87.50% effect, herbicide IT had a 95.00%
effect, and herbicide 2DF had a 95.00% effect. In
addition, it was observed that the herbicides had an
average effect of 87.50%, 80.00%, 92.50%, 98.75%, and
97.50%, respectively. Andr et al., (2014) stated in their
study that they achieved 96.00% success against
isoxaflutole + thiencarbazone methyl C. album. When
evaluating the effects of applied herbicides on S.
verticillata, it was found that on the 7th day after
application, P, N, and IT herbicides had an equal
percentage effect of 42.50%. On the 21st day after
application, the percentage effects for P, N, and IT
herbicides were 81.25%, 81.25%, and 80.00%,
respectively. During the tassel and harvest periods, all
three herbicides were highly effective, with percentage
effects ranging from 80.00% to 88.75%. TD and 2DF
herbicides were found to be ineffective against S.
verticillata at all counting times. Uysal (2012) conducted
field trials to test the efficacy of nicosulfuron against
weeds commonly found in corn fields in Tokat and Igdr.
In Tokat, nicosulfuron was found to be 65.00% effective
against X. strumarium, 67.50% against C. album, and
100% against S. halepense and Setaria spp. In Igdir,
nicosulfuron was reported to be 75.00% effective against
X. strumarium, 70.00% against C. album, 97.5% against
S. halepense, and 95.00% against Setaria spp. Similar
results were found in the present study. When evaluating
the percentage effects of applied herbicides on A.
theophrasti, it was found that on the 7th day after
application, P, N, TD, IT, and 2DF herbicides had
percentage effects of 32.50%, 47.50%, 21.25%, 52.50%,
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and 53.75%, respectively. On the 21st day after
application, the percentage effects for P, N, TD, IT, and
2DF herbicides were 58.75%, 82.50%, 77.50%, 86.25%,
and 88.75%, respectively. During the tassel and harvest
periods, all five herbicides were effective, with
percentage effects ranging from 66.25% to 100%.
Specifically, the percentage effects during the harvest
period were 66.25% for P, 85.00% for N, 83.75% for TD,
91.25% for IT, and 92.50% for 2DF. The findings of the
current study for nicosulfuron were in agreement with the
findings of Baghestani et al. (2007), who found that the
herbicide nicosulfuron at a rate of 80 g ai/ha was effective
in controlling broadleaved and grass weeds in maize
fields in Iran when applied after the emergence of the
weeds. Overall, the herbicides were most effective
against A. theophrasti during the harvest period, with
2DF having the highest percentage effect of 100%. When
evaluating the percentage effects of applied herbicides on
C. arvense, it was found that on the 7th day after
application, N, TD, IT, and 2DF herbicides had
percentage effects of 20.00%, 32.50%, 23.75%, and
41.25%, respectively. On the 21st day after application,
the percentage effects for the same herbicides were
43.75%, 52.50%, 52.50%, and 75.00%, respectively.
During the tassel and harvest periods, N, TD, IT, and 2DF
herbicides were effective, with percentage effects ranging
from 40.00% to 75.00%. Specifically, during the harvest
period, the percentage effects were 46.25% for N, 42.50%
for TD, 68.75% for IT, and 65.00% for 2DF. P herbicide
did not show any effect against C. arvense at all counting
times (Figure 5). According to the field trials conducted
by Giingor (2005), nicosulfuron was reported to have an
effect of 90.86% against S. verticillata, 61.58% against X.
strumarium, and 97.47% against S. halepense. Manea et
al. (2010) reported an average efficacy of 93.60% for
isoxaflutole + thiencarbazone methyl in controlling S.
halepense, C. album, X. strumarium, and C. arvense in
their experimental area. On the other hand, Torma et al.
(2007) found that 2,4 D + florasulam was ineffective on
S. halepense, had an efficacy of 60.00% on C. album, and
95.00% on A.theophrasti in two different trial areas.
These findings are similar to the results observed in our
study.
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Figure 5. The effects of herbicides on Sorghum halepense, Portulaca oleracea, Xanthium strumarium, Amaranthus

retroflexus and Convolvulus arvensis

This study aimed to explore the potential
management strategies for weeds in maize fields in the
Igdir province of Tiirkiye. The study involved an
assessment of the weed species present in maize fields, as
well as an evaluation of the efficacy of specific herbicides
in controlling weeds and improving maize yield. A survey
was carried out with the aim of identifying the weed
species that were present in the maize fields located in the
province. The survey findings revealed the presence of 25
weed species, which belonged to 11 different families.
The top three largest families identified were Poaceae (8
species), Fabaceae (4 species), and Asteraceae (3
species). Out of the 25 weed species, 13 of them had a
frequency of more than 10 percent. The top 5 species
identified based on frequency were S. halepense (94%),
P. oleracea (68%), X. strumarium (62%), A. retroflexus
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(38%), and C. arvensis (28%). On the other hand the
experiment area was dominated by S. halepense and X.
strumarium weed species, whereas weeds from the
Fabaceae family, which were deemed significant in the
surveyed fields, were not observed in this region. The
absence of these weeds can be attributed to various
factors such as soil composition, cultivated crops, crop
rotation, herbicide application, and cultural practices.
This information is useful for farmers and researchers to
understand the weed community in maize fields, which
can help in developing effective weed management
strategies. It also provides insight into the relative
importance of different weed species and families in
terms of their frequency of occurrence in the surveyed
fields. The impact of herbicides on the assessment of
maize yield and its components, such as cob row number,
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cob length and diameter, plant height, and thousand grain
weight, demonstrated a substantial increase across all
treatments in comparison to the weedy control. The
percentage increase in yield components indicated a 98%
increase in yield, a 31.3% increase in the number of rows
of cobs, a 38.5% increase in the length of the cob, a 19.8%
increase in the diameter of the cob, a 66.2% increase in
the height of the plant, and a 64.8% increase in the
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thousand grain weight. The increase in the thousand grain
weight suggests that the herbicides may have contributed
to the overall improvement in maize crop quality. These
findings are valuable for developing effective weed
management strategies that can help improve maize yield
and quality in the region.
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Bazi Bitki Oziitlerinin Secale cereale L. ve Avena fatua L. Tohumlarinin
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OZET

Allelopati yabanci ot kontroliinde kullanilan 6nemli bir alternatif yontemdir. Allelopatik etkiye sahip bazi bitkiler yabanci ot ve
tohumlarin ¢imlenmesini ve gelismesini engelleyebilirler. Bu ¢calismada bugday ve seker pancar toprak tistii organlari, pelin (Artemisia
vulgaris L.) ve ceviz yapraklari ile seker pancari kok 6ziitlerinin %5, %10, %20 ve %30 dozlarinin yabani ¢avdar (Secale cereale L.)
ve yabani yulaf (Avena fatua L.) tohumlarinin ¢gimlenmesine etkileri arastirilmistir. Bugday toprak iistii kisimlari 6ziitiiniin %10, %20
ve %30’luk dozlar1 ve pelin yaprak oziitiiniin ise sadece %30’luk dozu S. cereale tohumlariin ¢imlenmesini tamamen 6nlemistir. S.
cereale tohumlarinin ¢imlenmesini tizerine seker pancari kokii ve ceviz yapradi 6ziitlerinin tiim dozlarinin etkisi diigiik olmugtur. Pelin
ve seker pancari yaprak 6ziitlerinin tiim dozlari, A. fatua tohumlarinin ¢imlenmesini tamamen 6nlemistir. Bugday toprak istii kisimlart
Oziitiintin %10, %20 ve %30 dozlari ile seker pancari kok dziitiintin %20 ve %30 dozlar A. fatua tohumlarinin ¢imlenmesini tamamen
onlemis, ceviz yaprag dziitlerinin ise dozu arttik¢a ¢gimlenme orani azalmistir. Bu sonuglardan elde edilen bulgularin 15181nda yabanci
ot tohumlarinin ¢imlenmesini engelleyen biyoherbisitlerin gelistirilmesi ¢alismalar1 yapilabilir. Yabanci ot miicadelesinde allelopatinin
kullanimi, insan ve ¢evre sagligia zararl olmamasi, herbisitlere gére daha giivenli olmasi vb. nedenlerden dolayi tercih edilebilir.

Anahtar kelimeler: Allelopati, Bitki 6ziitleri, Cimlenme, Yabani ¢avdar (Secale cereale L.), Yabani yulaf (Avena fatua L.)

Allelopathic Effect of Some Plant Extracts on Germination of Secale cereale L.
and Avena fatua L. Seeds

ABSTRACT

Allelopathy is an important alternative method used in weed control. Some plants with allelopathic effects can inhibit the germination
and development of weeds and seeds. In this study, 5, 10, 20 and 30% doses of wheat and sugar beet aerial parts, walnut and mugwort
(Artemisia vulgaris L.) leaves, sugar beet root extracts were applied to wild rye (Secale cereale L.) and wild oat (Avena fatua L.) seeds
germination effects were investigated. 10%, 20% and 30% doses of wheat aerial parts extract and only 30% dose of mugwort leaf
extract completely inhibited the germination of S. cereale seeds. All doses of sugar beet root and walnut leaf extracts had little effect
on the germination of S. cereale seeds. All doses of mugwort and sugar beet leaves fully prevented the germination of A. fatua seeds.
10%, 20% and 30% doses of wheat aerial parts extract, 20% and 30% doses of sugar beet root extract fully prevented the germination
of A. fatua seeds, while the germination rate decreased as the dose of walnut leaf extracts increased. In the light of the findings obtained
from these results, studies on the development of bioherbicides that prevent the germination of weed seeds can be done. The use of
allelopathy in weed control, not harmful to human and environmental health, being safer than herbicides, etc. preferred for reasons.

Keywords: Allelopathy, Plant extracts, Germination, Wild rye (Secale cereale L.), Wild oat (Avena fatua L.)
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1. GIRIS

Yabanci otlar tarimsal alanlarda 6nemli derecede verim
ve kalite kayiplarma sebep olmaktadir. Bu nedenle
yabanct otlarla miicadelede iilkemiz basta olmak iizere
kiiresel ~ diizeyde yogun bir sekilde herbisit
kullanilmaktadir. Herbisitler insan sagligna, cevreye
zarar vermekte ve dayaniklilik olusturmaktadir. Diger
miicadele yoOntemlerinin basarisiz kaldigr durumlarda
kimyasal miicadele yapilmaktadir. Herbisitlerin sebep
oldugu olumsuz etkilerden dolay1 alternatif yontemlere
basvurulmus ve biyoherbisitler iizerine c¢aligmalara
agirlik verilmigtir. Bu yiizden, sentetik herbisitlerin
kullanilmasinin yerine dogal bilesiklerin kullanilmasi
yoluna gidilmistir (Arikan ve Elibiyik, 2015).
Biyoherbisit kullanimi iizerine son dénemlerde pek ¢ok
calisma yapilmis olup allelokimyasallar pestisitlere
alternatif bir yol olarak kullanilmaya baslanmistir
(Ozdemir, 2023). Sentetik herbisitlere karsi arastirmacilar
farkli ve segici herbisidal mekanizmaya sahip yeni
potansiyel biyoherbisitler tizerinde ¢alismislardir (Dudai
ve ark., 1999; Duke ve ark., 2000; Kordali ve ark., 2009;
Jassbi ve ark., 2010; Uludag ve ark., 2018).

Yabanci otlarin birbirleriyle ve kiiltiir bitkileriyle
karsilikli etkilesiminde allelopati 6nemlidir. Nitekim bu
karsilikli etkilesim ¢ogu zaman birden fazla bitki arasinda
olabilmektedir. Allelopati bitkiler ve
mikroorganizmalarin salgiladiklari inhibitorler olsa da
aslinda yiiksek bitkilerin kargilikli etkilesimini kapsayan
onemli bir olaydir (Rice, 1984). Allelopati olayinda
bitkiler dogada agik bir iliski halinde olup, rekabetten
kaynaklanan stres sonucunda allelopatik maddelerinde
iretiminde artis meydana gelmektedir.

Bir bitki tarafindan salgilanmig ve olusturulmus bazi
kimyasal bilesiklerin, baska bir bitkiyi olumlu ya da
genelde olumsuz bir bigimde etkilemesine allelopati
denilmektedir. Antosiyoninler, glikofenolik ve fenolik
asitler, flavanoitler, terpenoitler, kumarinler, aldehitler
bazi allelokimyasallardir. “Allelokimyasallar”,
“Sekonder Kimyasallar” veya “Allelopatik Kimyasallar”
yikksek yapili bitkiler ve bazi mikroorganizmalar
tarafindan meydana gelmektedir. Sekonder metabolitler,
allelokimyasallarin tamamini kapsamaktadir. Bitkilerin
kok, govde ve yapraklarinda bulunan bu sekonder
bilesikler bitkiler tarafindan salgilanmaktadir. Sekonder
metabolitler Fenil propanlar, Asetogeninler,
Terpenoidler, Steroidler ve Alkoloidler olarak bes ana
grupta siniflandirilmistir (Kocagaligkan, 2001).

Uludag ve ark. (2006), allelopati olayinda bazi
bitkilerin diger bitkiler iizerine gelisimini olumlu veya

olumsuz etkileyen biyokimyasal iligkiler igerisinde
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oldugunu bildirmektedir. Terpenler allelokimyasallar
igerisinde herbisit olarak kullanilmasina iliskin en basarilt
sonuglart  vermistir (Duke, 1991). Monoterpenler
terpenler igerisinde ise en etkili olan allelokimyasal
oldugu bildirilmistir (Robinson, 1983). Dolayisiyla
yabanct otlarin ¢imlenme ve gelismesinde engelleyici
ozelligi bulunan metabolitler monoterpenoid
birlesiklerdir (Aydin ve Tursun, 2010).

Diinyada allelopti bilim adamlar1 tarafindan 1937
yilinda fark edilmis olup, Tirkiye’de allelopati
caligmalarina 1980°li yillarin sonuna dogru baglanmistir
(Uludag ve ark., 2006). Putnam (1985), allelopatik
ozelliklere sahip olabilecek yaklasik 50 yabanci ot tiirii ve
Patterson (1986), allelopatik ozelliklere sahip oldugu,
bitki biiyiimesini engelledigi bilinen 6nemli miktarda
kimyasal bilesik iirettigi bildirilen 89 yabanci ot tiiriinii
listelemisgtir.

Giincan (2013), allelopatik etkisi oldugu bilinen
bazi kiiltiir bitkilerinin, tarimi yapilacak olan kiiltiir
bitkilerinin arasinda ekilmesinin bazi yabanci otlart
baskiladigini bildirmistir. Yabanci otlar1 baski altina alan
allelopatik  6zelligi  bulunan  kiiltiir  bitkilerinin
almip, bu bitki artiklariin topraga
karistirilmasiyla  yetistirmek istedigimiz kiiltiir bitki
populasyonlarinin arttigint tespit etmistir. Miinavebe
strasi allelopatik 6zelligine gore ayarlanmis bitkiler kok
salgilariyla veya ayrisma yoluyla kiiltiir bitkisi i¢indeki
yabanci otlar1 baskilayabilir (Kalinova, 2010).

Ekmeklik ve makarnalik bugday
(Triticum aestivum L., Triticum durum (L.) Desf.) , seker
pancar1 (Beta vulgaris L.) gibi kiiltiiri yapilan baz tarla
bitkilerinin alelopatik etkisi oldugu bildirilmistir (Singh
ve ark., 2001; Batish ve ark., 2001; Giirsoy ve ark., 2013).
Genis yaprakli baz1 yabanci otlar ve bazi kiiltiir bitkileri
tizerine ekmeklik bugday (T. aestivum L.)’ in allelopatik
etkisi oldugu saptanmustir (Zuo ve ark., 2005).

Demirkan (2005), ceviz (Juglans regia) bitkisinin
domateste &nemli bir sorun olan canavar otuna
(Orobanche ramosa) karsi allelopatik etkisi oldugunu
bildirmistir. Yapilan baska bir c¢aligsmada,
salgiladig1 juglon kimyasal maddesinin kavun bitkisinin
¢imlenme ve fide gelisimini tegvik ettigi bildirilmistir.
(Kocagaligkan, 2006). Artemisia vulgaris L. (pelin) de
bulunan monoterpenlerden dolay1 yabanci ot kontroliinde
biyoherbisit olarak kullanilabilecegi diistiniilmiistiir
(Onen, 2006). Bu ¢alismada, neredeyse higbir yan etkisi
bulunmayan organik herbisitler iizerine yogunlasilmis ve
bu alanda yapilacak olan arastirmalara katki saglamasi
amaglanmistir.

miinavebeye
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2. MATERYAL VE YONTEM

2.1. Materyal

Konya ili Eregli Ilcesi ve kdoylerinden yabani yulaf
(Avena fatua L.) ve yabani ¢avdar (Secale cereale L.)
tohumlar1 toplanmig ve ¢imlendirme denemelerimizin
ana materyalini olusturmustur. Ote yandan seker pancari
(Beta vulgaris L.), bugday (Triticum vulgare L.), ceviz
(Juglans regia L.) ve pelin (Artemisia vulgaris L.) ise
aragtirmada Oziitleri kullanilan materyali olusturmustur.
Bu bitkilerden elde edilen 6ziitler, Selcuk Universitesi
Ziraat Fakiiltesi, Bitki Koruma Béliimiine ait Herboloji
laboratuvarinda buzdolabinda denemenin baglamasindan
bitmesine kadar muhafaza edilmistir.

Oziit elde edilen bitkiler ve kullanilan kisumlart
Caligmada seker pancari (B. vulgaris L.) ve bugday (T.
vulgare L.) bitkilerine ait toprak {istii kisimlari, pelin (A.
vulgaris L.) ve ceviz (J. regia L.) bitkilerinin yaprak
kisimlart ile seker pancar bitkisi (B. vulgaris L.) toprak
kok kisimlar1 kullanilmastir.

2.2. Yontem

Bitkilerden oziit elde edilmesi

Denemede seker pancari ve bugday toprak iistii kisimlari,
ceviz ve pelin bitkisinin yapraklar1 ve seker pancari
koklerinden elde edilen ozitler kullanilmistir. Bitki
materyali Mayis ayindan itibaren Konya’nin Eregli
ilgesinden toplanmis ve gélge bir yerde kurutulmustur.

Kuruyan 6rnekler 9000 rpm bir degirmende 6giitiiliip toz
haline getirilmistir. %5, %10, %20 ve %30’luk olacak
sekilde bitki 6ziit dozlar1 hazirlanmigtir. %5°lik doz igin
259, %10’luk doz i¢in 50 g 6giitiilmiis bitki alinmig ve
500 ml saf su igerisinde 1 giin bekletilmistir. %20’lik doz
icin 200 g , %30’luk doz igin 300 g ogiitiilmiis bitki
almmis ve 1000 ml saf su icerisinde 1 giin bekletilmistir.
Bir giin bekletilen bitki 6ziitlerinin kat1 ve s1v1 kisimlarini
birbirinden ayirmak icin 4 kath tiilbent kullanilarak
stizilmiisttir. Elde edilen bitki oziti 15 dk boyunca 3000
rpm de santrifiij edilerek, buzdolabina alinmistir (Rezaie
ve Yarnia, 2009).

Cimlendirme denemeleri

Konya’nin Eregli ilgesinden Haziran ayindan itibaren sdz
konusu 2 tiir dar yaprakli yabanci ot tohumlari toplanarak,
denemelerde kullanilmistir.
ayrilmis  ve
sicakliginda muhafaza edilmistir. Tohumlarin i¢inden
saglam olanlardan secilmis ve iki kat kurutma kagidi
serilen 90 mm ¢apli her bir Petriye 50 adet tohum
yerlestirilmistir. Iki yabanci ot tiirii igin kontrol dahil
olmak {izere toplam 66 petride ¢alisilmistir. Muamele
petrilerine 7° ser ml oziit verilirken kontrolde sadece saf
su eklenmistir. Deneme siiresince petriler gézlenmis, 28

Tohumlar kavuzlarindan

kullanilana kadar laboratuvarda oda

giin boyunca ve yabanci ot tiirlerinin optimum ¢imlenme
sicakligina gore ayarlanmis ¢imlendirme dolaplarinda
(inkiibator) yiiriitiilmiigtiir. Tiim denemeler 3 tekerriirlii
olarak yiritilmiistiir (Cizelge 1).

Cizelge 1. Test edilen yabanci ot tohumlarinin optimal ¢gimlenme sicakliklari

Kaynak

Yabanci Otlar Opt. Cimlenme (°C)
Yabani ¢avdar (S. cerale) 10
Yabani yulaf (A. fatua) 15

Karaca ve Giincan (2009), 2-30°C
Koch (1970) 15°C

Deneme 28 giinliik olarak kurulmugtur. Denemenin
1.,3.,5.,7., 14, 21. ve 28. giinleri ¢cimlenen yabanci ot
tohumlarin sayimlart yapilarak kayit altina alinmistir.
Cimlenen tohumlarda radikulasi 0.5 cm ve iizeri biiyliyen
tohumlar ¢imlenmis olarak kabul edilmis ve petri
kutusundan uzaklastirilmistir (Uygur, 1991). Yapilan bu
¢alismada kullandigimiz bitki O6ziitlerinin, yabanci ot
tohumlarinin ¢imlenme hizina etkileri de arastirilmistir.
Cimlenme hizi, ¢imlenme denemesinin bagindan itibaren
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3-4 giin igerisinde ¢imlenen yabanct ot tohumlarinin
%/sini vermistir (Eripek ve Yiirir, 1995).

Istatistiksel Analizler

Denemeler tesadif parselleri, faktoriyel
deseninde  kurulmustur. Deneme sonuglarmin
degerlendirilmesinde SPSS 16.0 istatistik programi

deneme

kullanilmistir.  Elde edilen sonuglara Duncan ¢oklu
kargilagtirma testi uygulanmig ve sonuglar %1 O6nem
diizeyinde karsilastirilmistir.
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3. BULGULAR

Pelin Otu Yaprak Oziitlerinin S. cereale ve A. fatua
Tohumlarinmin Cimlenmesi Uzerine Etkisi
S. cereale ve A. fatua yabanci ot tohumlarmin ¢gimlenmesi
tizerine yapilan bu ¢alismada, pelin otunun

100 o

80 -

60 ﬁ

40

Cimlenme yiizdesi (%)

20 |-

Kontrol %5 %10 %20 %30
Uygulama dozu
Secale cereale

yaprak kisimlarindan elde edilen bitki 6ziitlerinin %5,
%10, %20 ve %30’luk dozlar1 ve saf su (kontrol)
uygulamalarinin  etkileri arastirilmigs  ve asagidaki
sonuglar elde edilmistir (Sekil 1, Cizelge 2).

100

80 _--a ............................

60 ||

40 -

Cimlenme yiizdesi (%)

20 4|

0 ________
Kontrol %5 %10 %20 %30

Uygulama dozu

Avena fatua

Sekil 1. Pelin otunun yaprak 6ziitlerinin S. cereale ve A. fatua tohumlarinin ¢imlenmesi {izerine etkisi

Bulgulara gore sekil 1’e bakildiginda pelin bitkisi
yaprak yabani  ¢avdar  tohumlarinin
¢imlenmesini doz artigina paralel olarak Onlemistir.
Kontrolde yabani ¢avdar tohumlariin ¢imlenme orani
%100 olarak saptanmustir. Yizde 5, %10 ve %20
uygulanan dozlarda ise sirasiyla %65.33, %32.67 ve
%23.33 olmustur. Kontrole kiyasla bu diisiis istatistiksel
olarak %1 seviyesinde oOnemli bulunmustur. Yiizde
30’luk uygulama dozunda ise ¢imlenme tamamen
engellenmistir. Ayrica pelin otunun test bitkileri tohum
c¢imlenme hiz1 iizerindeki etkisi yabani ¢avdar yabanci
otunda kontrolde %91.33 olurken, uygulama dozlarina
bagli olarak %5°lik dozda %12, %10’luk dozda %3.33,
%20’lik dozda ise %1.33’ ¢ diismiistiir.

Ote yandan pelin bitkisinin yaprak kisimlarina ait
Oziitler, yabani yulaf tohumlarmin g¢imlenmesini tiim
dozlarda tamamen engellemistir. Kontrol (saf su)

Oziitleri,

100 —p
< 8o -
g
R 60
o .
£ 40 -
5 -
£ 20 1]
Kontrol %5 %10 %20 %30

Uygulama dozu
Secale cereale

uygulamasinda ise yabani yulaf tohumlarinin ¢gimlenme
orant %74, ¢imlenme hiz1 ise %40 olarak belirlenmistir
(Sekil 1, Cizelge 2). Her iki yabanci ot ele alindiginda ise
pelin yaprak Oziitlerinin yabani yulaf tohumlarinin
¢imlenmesini engellemede yabani ¢avdar tohumlarina
gore daha etkili oldugu anlagilmaktadir.

Seker Pancari Toprak Ustii Oziitlerinin S. cereale ve A.
fatua Tohumlarinin Cimlenmesi Uzerine Etkisi

Seker pancari toprak istii kistmlarindan elde edilen bitki
Oziitlerinin S. cereale ve A. fatua tohumlarinin
¢imlenmesi tizerine, %5, %10, %20 ve %30 oranindaki
dozlar ve kontrol (saf su) uygulamasindaki etkileri
arastirtlmis ve asagidaki sonuglara ulagilmigtir (Sekil 2,
Cizelge 2).

100
S8 2
2
X 60
2
£ 40
8
£ 20
e b b b b
0
Kontrol %5 %10 %20 %30
Uygulama dozu
Avena fatua

Sekil 2. Seker pancari yaprak 6ziitlerinin, S. cereale ve A. fatua tohumlarinin ¢imlenmesi iizerine etkisi
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Kontrolde yabani ¢avdar tohumlarinin ¢imlenmesi
%100 olarak saptanmustir. Yiizde 5, %10, %20 ve %30
oraminda uygulanan dozlarda ise ¢imlenme oraninin
sirastyla %72.67, %20.67, %54 ve %3.33’e distiigi
belirlenmistir. Biitiin uygulamalar kontrolden istatistiksel
olarak farkli bulunurken %10°luk dozdaki diisiis, %620’lik
dozdan fazla olmustur. Yiizde 10’luk doz deneme
tekrarlanmasina ragmen yabani ¢avdar ¢imlenmesini %
20’lik dozdan daha fazla engellemistir. Yabani ¢avdar
tohumlarinin ¢imlenme hiza ise kontrolde 9%91.33
olurken, %5, %10 ve %20’lik dozlarda sirasiyla %19.33,
%1.33 ve %3.33 olmustur (Sekil 2, Cizelge 2).

Sekil 2’ye gore kontrol (saf su) uygulamasinda
yabani yulaf tohumlarinin ¢imlenme orami %74 olarak

a a a
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60 +3

40 -]

Cimlenme yiizdesi (%)

20

B B

%20 %30

%5 %10
Uygulama dozu
Secale cereale

Kontrol

belirlenmistir. Seker pancari yaprak oziitleri, biitiin
dozlarda yabani yulaf tohumlarinin ¢imlenmesini
tamamen baskilamistir. Kontrolde ise yabani yulafa ait
tohumlarin ¢imlenme hizi %40 olarak tespit edilmistir
(Sekil 2, Cizelge 2).

Seker Pancart Kok Oziitlerinin S. cereale ve A. fatua
Tohumlarinin Cimlenmesi Uzerine Etkisi

Seker pancari kok Oziitlerinin S. cereale ve A. fatua
tohumlarinin ¢imlenmesi {izerine, %5, %10, %?20,
%30’luk dozlarda ve kontrol uygulamalarindaki etkileri
sekil 3 ve gizelge 2°de verilmistir.
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Sekil 3. Seker pancari kok 6ziitlerinin S. cereale ve A. fatua tohumlarinin ¢imlenmesi tizerine etkisi

Seker pancari
tohumlarinin  ¢gimlenmesi

kok ozitlerinin  yabani ¢avdar
lizerine etkisine bakacak
olursak kontrolde c¢imlenme %100 olurken, %5 ve
%10’luk dozda elde edilen sonuglar kontrole yakin
Yizde 5 uygulanan dozda %96, %10
uygulanan dozda %97.33’e diismesine ragmen bu fark
istatistiksel olarak 6nemli bulunmamistir. Yiizde 20°de
%76.67 olan ¢imlenme oraminin %30°da ise %18’e
diistiigii belirlenmis ve istatistiksel olarak %1 seviyesinde
O6nemli bulunmustur. Soz konusu iki doz birbirinden ve
kontrol ile beraber diger dozlardan da istatistiksel olarak
farkli  bulunmustur. Yabani ¢avdar tohumlarimin
¢imlenme hiz1 kontrolde %91.33 olurken, %5, %10 ve %
20 dozlarinda sirasiyla %71.33, %59.33 ve %0.66 olarak

saptanmustir (Sekil 3, Cizelge 2). Seker pancari kok

¢ikmugtir.

Oziitlerinin yabani yulaf tohumlarinin ¢cimlenmesi tizerine
etkisine bakilan denemelerde, kontroldeki ¢imlenme

42

oran1 %74 olmustur. Oziitlerin dozu arttikca ¢imlenmenin
baskilandigi goriilmiistiir. Yabani yulaf tohumlarinin %5
ve 10’luk dozlarda ¢imlendigi goriilmiis, ¢cimlenme %5
uygulanan dozda %36.67’ye, %10’luk dozda %30’a
diismiis ve fark istatistiksel olarak kontrole gore 6nemli
bulunmustur. Yiizde 20 ve %30’luk dozlarda ise
¢imlenme gergeklesmemistir. Kontrolde yabani yulaf
tohumlarina ait ¢imlenme hizi %40 olurken, %5 ve %
10’luk dozda sirasiyla %7.33 ve O0’a
belirlenmistir (Sekil 3, Cizelge 2).

distiigi

Bugday Toprak Ustii Oriitlerinin S. cereale ve A. fatua
Tohumlarimin Cimlenmesi Uzerine Eikisi

Bugday toprak istii kisimlarindan elde edilen bitki
Oziitlerinin yabani ¢avdar ve yabani yulaf tohumlarinin
¢imlenmesine etkileri %5, %10, %20 ve %30’luk dozlar
ve kontrol uygulamasi ile ¢alisilmistir (Sekil 4, Cizelge
2).
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Sekil 4. Bugday toprak iistii 6ziitlerinin S. cereale ve A. fatua tohumlarinin ¢gimlenmesi tizerine etkisi

Kontrolde yabani ¢avdar tohumlarinin ¢imlenmesi
%100 olarak saptanirken, %5 uygulanan dozda ise
%95.33 olarak belirlenmistir. Kontrole gore bu doz etkili
fark istatistiksel olarak  Gnemli
bulunmamustir. Ote yandan bugday bitkisi toprak iistii
kismu oziitlerinin %10, %20 ve %30 oranli dozlarinda ise
¢imlenme tamamen engellenmistir. Yabani ¢avdar
tohumlarinin ¢imlenme hiz1 kontrolde %91,33 olurken
%5’te %69.33 olarak belirlenmistir (Sekil 4, Cizelge 2).

Yabani sonuglarda
kontrol (saf su) uygulamasinda ¢imlenme oranm %74
olmustur. Yapilan c¢alismada bugday bitkisinin toprak
tistli 6ziitlerinin yabani yulaf tohumlarinin ¢gimlenmesini
biitin dozlarda basarili bir sekilde engelledigi
goriillmiistiir. Yiizde 5 uygulanan dozda ¢imlenme %7.33

olmamis  ve

yulaf tohumlarinda alinan
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iken, %10, %20 ve %30 oranindaki dozlarda ise

cimlenme goriilmemistir. Uygulanan biitlin dozlarda
kontrole gore fark istatistiksel olarak Onemli
bulunmugtur. Kontrolde yabani yulaf tohumlarina ait
¢imlenme hiz1 ise %40 olarak belirlenmistir (Sekil 4,
Cizelge 2). Bugday toprak iistii kismina ait 6ziitler yabani
yulaf tohumlarinin ¢imlenmesini baskilamada yabani
cavdar tohumlarina gore daha etkili bulunmustur.

Ceviz Yaprak Oiitlerinin S. cereale ve A. fatua
Tohumlarinin Cimlenmesi Uzerine Etkisi

Ceviz yaprak 6ziitlerinin %5, %10, %20, %30’luk dozlar1
ile kontrol uygulamalarimin S. cereale ve A. fatua
etkileri arastirillmis ve
sonuglar gekil 5 ve ¢izelge 2°deki gibi olmustur.

tohumlarinin  ¢imlenmesine
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Sekil 5. Ceviz yaprak Oziitlerinin S. cereale ve A. fatua tohumlarinin ¢imlenmesi iizerine etkisi

Alman sonuglara gore kontrolde yabani cavdar
tohumlarinin ¢imlenmesi %100 olarak bulunmustur.
Ceviz yaprak Oziitlerinin yabani c¢avdar tohumlarina
uygulanan %5’lik dozunda g¢imlenme %94.67’ya,
%10°da ise %90.67°’ye dismistir. Kontrol ile
kiyaslandiginda bu iki dozdaki fark istatistiksel olarak
o6nemli bulunmamugtir. Yiizde 20 uygulanan dozda
%77.33, %30°da ise ¢imlenme %71.33’e diismiistiir.
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Kontrole gore bu diisiis ise istatistiksel olarak 6nemli
olarak bulunmustur. Yabani c¢avdar
¢imlenme hizi ise kontrolde %91,33 , %5’te %64,
%10°da %40, %20’ de %16,66, %30’da %12’ ye
diistiigi belirlenmistir (Sekil 5, Cizelge 2).

Yabani yulaf tohumlar1 ile yapilan denemede
kontrol (saf su) uygulamasinda ¢imlenme orami %74
olmustur. Ceviz bitkisinin yaprak oziitleri uygulanan

tohumlarinin
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yabani yulaf tohumlarinda ¢imlenme %35, %10, %20 ve
%30 dozlarinda sirasiyla %44.67, %33.33, %9.33,
%0.67 seklinde degisen oranlarda ger¢eklesmistir. Elde
edilen sonuglara gére dozun artmasina bagli olarak
yabani yulaf tohumlarinda ¢imlenmenin engellendigi

tespit edilmistir. Istatistiksel olarak bu diisiis biitiin
dozlarda kontrole goére onemli olarak bulunmustur.
Kontrolde yabani yulafa ait tohumlarin ¢imlenme hizi
%40, %5’te %0.66 olurken diger dozlarda ¢imlenme
hiz1 ise %0 olarak saptanmugtir (Sekil 5, Cizelge 2).

Cizelge 2. Bitki su ekstraktlarinin yabani ¢avdar ve yabani yulaf tohumlarinin ¢gimlenme iizerine etkisi (%).

Uygulama dozlarina gore ¢cimlenme oranlari

Oziitii Kullanilan
Bitkiler

Yabani Cavdar (S. cereale)

Yabani Yulaf (A. fatua)

Kontrol %5 %10 %20 %30 Kontrol %5 %10 %20 %30
Pelin Otu Yaprak 100a" 65,33b 32,67c  23,33cd od 74a Ob Ob Ob Ob
Seker Pancar1 Yaprak 100a 72,67b  20,67c 54b 3,33¢c 74a Ob 0b 0b Ob
Seker Pancar1 Kok 100a 96a 97,33a  76,67b 18c 74a 36,67b 30b Oc Oc
Bugday Toprak Ustii 100a 95,33a 0b 0Ob 0Ob T4a 7,33b 0b 0b Ob
Ceviz Yaprak 100a 94,67ab 90,67ab 77,33bc  71,33c T4a 44,67ab 33,33ab  9,33b 0,67b

*P<0.01" e gore ayn1 satirda ayni harfle gosterilen uygulamalar arasinda istatistiksel olarak fark yoktur.

4. TARTISMA VE SONUC

Hububat ekim alanlarinda yabani ¢avdar ve yabani yulaf
tilkemizde yaygin olarak goriillen yabanci otlardir
(Giincan, 2002; Giincan ve Boyraz, 2001; Karaca ve
Giincan, 2009; Giincan ve Karaca, 2023). Hububat
ekilen bolgelerde hasat Oncesi ve esnasinda topraga
dokiilen tohumlarla genis 6lciide yayilmaktadir. Onemli
derecede verim kayiplarina neden olan bu yabanci
otlardan yabani yulafa karsit kimyasal miicadele
yapilmaktadir. Kimyasal miicadelede sentetik ilaglarin
yogun bir sekilde kullanilmas1 herbisitlere dayaniklilik
problemlerine sebep olmakta ve bunun sonucu olarak
alternatif miicadele yontemlerine bagvurulmaktadir.
Yabani c¢avdara karsi ise bir miicadele ydntemi
bulunmamaktadir. Yabani ¢avdar ve yabani yulaf
yabanct otlariin miicadelesinde kullanilmak iizere
pelin, seker pancari, bugday ve ceviz bitkilerinin
allelopatik etkilerini belirlemek amaciyla yapilan bu
¢aligmada iimit var sonuglar elde edilmistir.
Diinyada allelopati, bilim adamlar: tarafindan
1937 yilinda fark edilmis olup, Tiirkiye’de ise allelopati
¢aligmalarma 1980’ 1i yillarin sonuna dogru baslanmistir
(Uludag ve ark., 2006). Bitki oziitleri ve ugucu yaglarin
allelopatik etkisini belirlemek amaciyla bir¢cok ¢alisma
mevcuttur. Calismamizda yabani yulaf tohumlarinin
¢imlenmesi tizerine allelopatik etkilerini belirlemek
amactyla kullandigimiz bitki 6ziitleri baz1 ¢aligmalarda
da kullanilmis ve basarili sonuglar elde edilmistir.
Aragtirmada kullandigimiz Artemisia vulgaris L.
bitkisinin monoterpen icermesi nedeniyle yabanci ot
kontroliinde biyoherbisit olarak kullanilabilecegi one
(Onen, 2006). Yapmus

stirilmiistiir oldugumuz
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calismadan elde ettigimiz bulgulara gore pelin yaprak
kisminin yabani ¢avdar tohumlarimin
¢imlenmesini doz artigina paralel olarak baskilamistir.
Yiizde 30’ luk doz ise yabani ¢avdar tohumlarimin
cimlenmesini tamamen engellemistir. Pelin
yapraklarinin ~ Oziitleri yabani yulaf tohumlarimin

Oziitleri,

cimlenmesini ise tim dozlarda engellemistir. Pelin
yaprak yabani  yulaf
cimlenmesini engellemede yabani ¢avdar tohumlarina
gore daha etkili oldugu anlasilmaktadir.
caligmalarda yaptigimiz arastirmadan elde edilen
sonuglara benzer sonuglar elde edilmistir. Muller ve ark.
(1964), mor adagay: (Salvia leucophylla), beyaz adagay1
(S. apiana ) ve Artemisia californica' nin yaprak ugucu
maddelerinin  Avena fidelerinin kok biyiimesini
baskiladigini, S. leucophylla’ min yapraklari ve A.
californica’ nin yaprakli dallariyla temas halinde olan
Avena’ nin hem tohum ¢imlenmesi hem de fide
bliylimesini  giliglii  bir sekilde inhibe ettigini
belirlemislerdir. Kadioglu ve Yanar, (2004) pelin
ekstraktinin  kisir yabani yulaf (Avena sterilis L.)
yabanci ot tohumu iizerine allelopatik etkisini
belirlemek amaciyla yaptiklari ¢alismada yabanci ot
tohumlarinin ¢imlenme oraninda disiislere neden
oldugunu bildirmislerdir. Kol6éren (2006), Artemisia
annua bitkisinde bulunan artemisin ugucu maddesinin

Oziitlerinin tohumlarinin

Baz1

bitkinin iist yapraklarinda alt yapraklarina goére daha
bulundugunu  bildirmistir. Ozdemir (2007)
tarafindan yapilan bir c¢alijmada ise baz1 bitki
Ozitlerinin A. sterilis tohumlarmin ¢imlenmesini ve
stirgiinlerinin uzamasini 6nledigini bildirmistir.

Sabrine ve Tarek (2023), A. herba-alba (beyaz
pelin) ve Juniperus phoenicea L (finike ardic1) 'dan elde

fazla
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edilen ugucu yaglarin A. fatua yabanci ot tohumunun
¢imlenmesi ilizerine alelopatik etkisini arastirmiglardir.
A. herba-alba' dan elde edilen ugucu yaglarin A. fatua'
nin  tohum ¢imlenmesini engellemede ¢ok etkili
oldugunu, J. phoenicea ugucu yaglarinin ise ¢imlenmeyi
engelledigini bildirmislerdir.

Calismamizda 6ziitiinii kullandigimiz bugday (T.
vulgare, T. aestivum ve T. durum) bitkisinde bulunan
benzoxazionidler (DIBOA, DIMBOA-GIlc, HMBOA,
BOA, DIMBOA, MBOA), fenolik asitler
(phydroxybenzoic, trans-p-coumaric, cis- p-coumaric,
syringic, vanillic, trans- ve cis-ferulic asitleri), yag
asitleri (asetik, propionic ve butyric), triterpenoidler
(cycloart-5-ene-3p, 25-diol ve cycloart-3p,25-diol),
steroidler  (cholesterol, ergosterol, campesterol,
stigmasterol, sitosterol, spinasterol ve stigmastenol) gibi
bilesikler oldugu belirlenmistir (Wu ve ark., 2001;
Fragasso ve ark., 2013). Bugdayda bulunan bu
allelopatik kimyasallar sayesinde yabanci otlart baski
altina alinabilmektedir. Arastirma sonuglarimiza gore
bugday toprak listii Oziitlerinin %5’ lik dozu yabani
yulafin ¢imlenmesini olduk¢a etkili bir sekilde
baskilamis, %10 ve lizeri dozlar ise yabani ¢avdar ve
yabani yulaf tohumlarmin g¢imlenmesini tamamen
engellemistir. Bugday toprak {istii kismindan elde edilen
Oziitlerin, her iki yabanci otun ¢imlenmesini dnlemede
cok basarili olduklar1 anlasilmaktadir. Ote yandan
Yong-quan ve ark. (2005), bugday ekstraktlart ve
sekonder metabolitleri (DIMBOA) ile yaptiklar1 benzer
bir calismada A. fatua’ ya karsi petri ve saksi denemeleri
yapmislardir. Denemelerinde bugdayin A4. fatua 'ya karsi
etkili oldugunu bildirmislerdir.

Arastirmada yabani yulaf ve yabani ¢avdar
tohumlarinin ¢imlenmesine kars1 seker pancari yaprak
ve kok oziitleri de kullanilmigtir. Cesitli aragtirmacilar
tarafindan seker pancar1 (B. vulgaris L.) gibi kiiltiirti
yapilan bazi tarla bitkilerinin alelopatik etkisinin oldugu
bildirilmistir (Singh ve ark., 2001; Batish ve ark., 2001;
Giirsoy ve ark., 2013). Yapmis oldugumuz ¢aligmada
da seker pancarinin allelopatik etkisine dair olumlu
sonuglar elde edilmistir. Seker pancari yaprak
Oziitlerinin yabani yulaf ve yabani ¢avdar ¢imlenmesi
iizerine etkisine bakildiginda her iki yabanci otun
tohumlarinda da etkili oldugu goriiliirken yabani yulaf
tohumlarinda ¢imlenme biitiin dozlarda tamamen
Onlenmistir. Seker pancar1 kok oziitlerinin ise tohum
¢imlenmesini Onlemede yabani c¢avdara gdre yabani
yulaf  tohumlar1 {izerinde daha etkili oldugu
goriilmiistiir. Genel olarak seker pancarma ait hem
toprak isti hem de kok oziitlerinin yabani yulafin
¢imlenmesinin  baskilanmasinda  yabani  ¢avdar
tohumlarina gore daha etkili oldugu, alinan sonuglarla
ortaya konulmustur. Bagka bir ¢alismada seker pancari
(B. vulgaris) ve okaliptusun (Eucalyptus camaldulensis)
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Portulaca oleracea’ nin tohum ¢imlenmesi ve biliyiimesi
tizerine allelopatik etkisini belirlemek igin petri ve saksi
denemesi yapilmistir. Seker pancari ve okaliptus su
ekstraktlarimin semizotu tohumlarmin ¢imlenmesini
inhibe edemedigi ancak fide biiyiimesini 6nemli derece
azalttig1 bildirilmistir (Dadkhah, 2013).

Denememizde ceviz yaprak Oziitlerinin yabani
cavdar ve yabani yulaf yabanci otlarinin tohumlarinin
cimlenmesine etkisine bakildiginda doz artigina paralel

olarak ¢imlenme baskilanmigtir.  Yabani  yulaf
tohumlarinin ¢imlenmesi yabani ¢avdar tohumlarina
gore daha etkin bir sekilde engellenmistir.

Uygulamalarin etkisine bakildiginda her uygulamadaki
etkileme oraninin doz artigina paralel olarak yiikseldigi
goriilmistiir. Yani doz artis1 ile birlikte etki de artmustir.
Arslan ve ark. (2005), Uremis ve ark. (2005), Javaid ve
ark. (2006) ve Ozdemir, (2007) de c¢alismamizda
bulunun sonuglarimiza benzer sonuglar elde etmiglerdir.
Dogan (2004), bazi ¢aligmalarda diisiikk dozlarda
cimlenme tesvik olurken yiiksek dozlarda inhibitor etki
goriilebilecegini bildirmistir. Allelopati denemelerinde
ayni alabilmek her
olmamaktadir. Ozellikle allelopatik etkisine bakilan
bitkilerde hasat donemleri ve yetistirme kosullari
allelopatik maddelerin miktarinda farkliliklara neden
olabilmektedir (Uremis ve Arslan, 2021). Yine Terzi
(1995), 11 farkli bitki tohumunun ¢imlenme ve
cimlenme sonrasi fide biiylimeleri {izerine ceviz yaprak
oOziitleri ile juglon'un allelopatik etkilerini aragtirmistr.
Domates, hryar, tere ve yonca tohumlarinin ¢imlenme ve
fide biiylimesi tiim uygulamalar tarafindan inhibe
olmasina ragmen bugday, arpa, musir, karpuz, turp ve
fasulye tohumlarinin ¢imlenmesinin etkilenmedigini
fakat fide Dbiiylimesinin kismen engelledigini
bildirmistir. Yapilan bu aragtirmada oldugu gibi
calismamizda da benzer sonuglar elde edilmistir.

sonuglari zaman mimkiin

Arastirmadan elde edilen sonuglara gore Oziitleri
kullanilan tiim bitkilerin allelopatik etkisi yabani
yulafta, yabani c¢avdara gore daha yiiksek olmustur.
Keza yabani ¢avdar ¢imlenme ve fide gelisimi hakkinda
cok kisitli caligma varken yabani yulafin tohum
cimlenmesi ve vejetatif gelisimi lizerine farkli kiiltiir
bitkilerinin 6ziit, ekstrakt ve ugucu yaglar kullanilarak
birgok ¢aligma yapilmistir.

Bu c¢aligmalardan bazilarinda sorgum (Sorghum
bicolor) anizinin, siyah hardal (Brassica nigra L.)’ in,
adi fig (Vicia sativa L.)’ in de A. fatua ¢imlenmesi, fide
gelisimi ve kok-siirgiin agirhigr iizerine allelopatik
etkileri oldugu ortaya konulmustur (Jones, 1992; Turk
ve Tawaha, 2002; Kose Yildirim, 2007; Kitis ve ark.,
2009; Kitis ve ark., 2011; Frabboni ve ark., 2019;
Karaman ve ark., 2021; Coskun ve ark., 2021).

Yabani cavdar tohumlarinin ¢imlenmesi {izerine
seker pancar1 ve bugday toprak {istii oziitleri, pelin ve
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ceviz yaprak oziitleri ile seker pancari kok oziitlerinin
allelopatik etkileri, yabani yulafa gore daha diisiik
olmustur. Yabani c¢avdar tohumlarinin ¢imlenmesi,
siirgiin ve fide gelisimi iizerine allelopatik c¢alismalar
kisitlidir. Arastirmada kullanilan bugday toprak {istii
Oziitlerinin, yabani c¢avdarmn tohum ¢imlenmesine
allelopatik etkisi, 6ziitii kullanilan diger bitkilerden daha
yliksek olmustur. Yapilan baz1 calismalarda da
bulgularimiza benzer sonuglar elde edilmistir.
Maighany ve ark. (2007), yaptiklar1 galismada Trifolium
resupinatum ve T. alexandrium’ dan elde ettikleri
ekstraklarin S. cereale’ nin ¢gimlenmesini 6nemli oranda
engelledigini bildirmislerdir. Eren (2020), yaptigi
caligmada Brassica elongata L. Ehrh. (uzun salgam) ve
Echinophora tenuifolia L. (tarhana otu) bitkilerinden
elde ettigi ekstrakt ve Oziitleri S. cereale’ nin tohum
cimlenmesi ve fide gelisimi iizerine etkinligini
arastirmistir. Calisilan bitkilerinden elde edilen ekstrakt
ve Oziitlerin sd6z konusu yabanci ot tohumlarinin
cimlenme, fide gelisimi, kok ve siirglin boylari
baskiladigini, doz artisina bagl olarak inhibisyonun
arttigini belirlemistir.

Calismadan elde edilen sonuglara gore bugday
toprak istli Oziitleri, yabani ¢avdar ve yabani yulaf

tohumlarinin ¢imlenmesini engellemede en basarili bitki
oziitleri  olmustur. Bu  bitkinin  biinyesindeki
allelokimyasal  bilesiklerden  ¢esitli sekillerde
faydalanilabilecegi de diigiiniilebilir. Bugday bitkisinin
allelopatik etkisinden faydalanmak i¢in ekim nobetine
dahil edilmesi, mal¢ olarak kullanilmasi, allelopatik
etkisi yiiksek bugday c¢esitlerinin  gelistirilmesi
Onerilebilir.

Caligmamizda allelopatik etkilerini belirlemek
amaciyla kullanilan bitki 6ziitleri test ettigimiz yabanci
otlar lizerinde onemli derecede etkili olmustur. Elde
edilen sonuglara gore caligilan bitki Oziitlerinin
kullanilmasiyla tek yillik yabanci ot tohumlarmin
¢imlenmesinin kismen veya tamamen engellenebildigi
ve bu oOzitlerin biyoherbisit olarak kullanilabilme
olanagi oldugu belirlenmistir. Cok yillik yabanci ot
tohumlarinda ise ¢alismamizda kullanilan veya farkli
bitki  oziitlerinin  etkilerinin  belirlenmesi  igin,
tohumlarda ¢imlenmenin Onlenmesinin yani sira
vejetatif iireme organlara etkileri de arastirilarak
ortaya konulabilir. Elde ettigimiz bulgulara gore,
yapilacak olan calismalarla yabanci ot tohumlarinin
cimlenmesini dnleyen biyoherbisitlerin gelistirilmesi de
miimkiin olabilecektir.

*Bu ¢alisma Canan Yurttas Kiling’ in yiiksek lisans tezinden iiretilmistir.

KAYNAKLAR

Arkan, N., Elibiiyiik, 1. O. (2015). Yabanci otlarla miicadelede allelopatinin kullanim. Tiirk Bilimsel Derlemeler Dergisi, (1), 46-50.

Arslan M., Uremis I., Uludag A. (2005). Determining bio-herbicidal potential of rapeseed, radish and turnip extracts on germination
inhibition of cutleaf ground-cherry (Physalis angulata L.) seeds. Journal of Agronomy, 4 (2):134-137.

Aydin O, Tursun N. (2010). Bitkisel kokenli bazi ugucu yaglarin bazi yabanci ot tohumlarinin ¢gimlenme ve ¢ikisina olan etkilerinin
arastirllmasi. KSU Doga Bilimleri Dergisi, 13(1):11-17.

Batish R.D, Singh H.P, Kaur S. (2001). Crop allelopathy and its role in ecological agriculture. Journal Crop Product. (4) , 121-161.

Coskun, Y., Ismail, T. A. S., Ayhan, O. R. A. L., Tiitenocakli, T., Tiirker, G. (2021). Kekik ugucu yag1 bilesenlerinden timol, karvakrol
ve alfa-terpinen’in yabani yulaf ilizerine allelopatik etkileri. Lapseki Meslek Yiiksekokulu Uygulamali Arastirmalar
Dergisi, 2(3), 116-121.

Dadkhah, A. (2013). Allelopathic effect of sugar beet (Beta vulgaris) and eucalyptus (Eucalyptus camaldulensis) on seed germination
and growth of Portulaca oleracea. Russian agricultural sciences, (39),117-123.

Demirkan, K. (2005). Bazi bitki pargalarmm Orobanche ramosa L.’nin gelisimine olan allelopatik etkilerinin arastirilmasi. Ege
Universitesi Ziraat Fakiiltesi Dergisi. 42 (3): 45-54.

Dogan A. (2004). Antep turpu (Raphanus sativus L.)’nun musir bitkisine ve yabanci ot tiirlerine olan allelopatik etkisinin arastirilmasi.
Cukurova Universitesi, Fen Bilimleri Enst. Yiiksek Lisans Tezi, 84s., Adana.

Dudai, N, Poljakoff-Mayber, A., Mayer, A.M., Putievsky, E. and Lerner, H.R. (1999). Essential oils, as allelochemicals and their
potential use as bioherbicides. J. Chem. Ecol., 25:1079-1089.

Duke S.0O. (1991). Plant Terpenoids as Pesticides. In R. F. Keeler, A. pp. 269-296.

Duke, S.O., Dayan, F.E., Romagni, J.G., Rimando, A.M. (2000). Natural products as sources of herbicides: current status and future
trends. Weed Research, 40: 99-111.

Eren, E. B. (2020). Brassica elongata Ehrh. (Uzun salgam) ve Echinophora tenuifolia L.(Tarhana otu)’ nmin ekstrakt ve oziitlerinin
biyoherbisidal etkinliklerinin belirlenmesi. Sel¢uk Universitesi, Fen Bilimleri Enstitiisii, Yiiksek Lisans Tezi. 73s. Konya.

Eripek, S., Yiiriir, N. (1995).Tarla Bitkileri Actk égretim Yaynlar, Yaym No:724. Unite 1, 3, 4, 5, 6.

Fragasso, M., lannucci, A., Papa, R. (2013). Durum wheat and allelopathy: toward wheat breeding for natural weed management.
Frontiers in plant science, 4, 375.

Frabboni, L., Tarantino, A., Petruzzi, F., Disciglio, G. (2019). Bio-herbicidal effects of oregano and rosemary essential oils on
chamomile (Matricaria chamomilla L.) crop in organic farming system. Agronomy, 9(9), 475.

Giincan, A., ve Boyraz, N. (2001). Anadolunun batisinda bugday {iriiniine karigan yabanci ot tohumlari ve yogunluklari, S.U.Ziraat
Fak.Dergisi 15(26):161-172.

Giincan, A. (2002). Anadolunun dogusunda bugday firiiniine karigan yabanci ot tohumlari, bunlarin yogunluklari. Konya Ticaret
Borsast Dergisi, Konya 5(11):36-41.

46



Karaca and Yurttas Kiling, Turk J Weed Sci. ‘2023:26(1): 38-48

Giincan, A. (2013). Yabanc: Otlar ve Miicadele Prensipleri, Selguk Universitesi, Ziraat Fakiiltesi, KONYA

Giincan, A. ve Karaca, M. (2023). Yabanc: Ot Miicadelesi. Giincellenmis ve ilaveli besinci baski. Akinci1 Ofset Matbaa. 368 s. Konya.
ISBN: 975-448-178-4.

Giirsoy, M., Balkan, A., Ulukan, H. (2013). Bitkisel iiretimde allelopati. Uludag Universitesi Ziraat Fakiiltesi Dergisi, 27(2): 115-122.

Jasshi, A. R., Zamanizadehnajari, S., Baldwin, L. (2010). Phytotoxic volatiles in the roots and shoots of Artemisia tridentata as
detected by headspace solid-phase microextraction and gas chromatographic-mass spectrometry analysis. Journal of Chemical
Ecology. (36): 1398-407.

Javaid A., Shafique S., Bajwa R., Shafique S. (2006). Effect of aqueous extracts of allelopathic crops on germination and growth of
Parthenium hysterophorus L. South African Journal of Botany, 72:609-612.

Jones, C.E. (1992). Crop rotation for the control of wild oats in wheat. Proc. VI. Conf. Australian Soc. Argon. 438-441.

Kalinova, J. (2010). Allelopathy and Organic Farming Chapter 14 E. Lichtfouse (ed.), Sociology, Organic Farming, Climate Change
and Soil Science, 379 Sustainable Agriculture Reviews 3, DOI 10.1007/978-90- 481-3333-8 14, © Springer SciencetBusiness
Media B.V. 2010.

Kadioglu, 1., Yanar, Y. (2004). Allelopathic effects of plant extracts against seed germination of some weeds. Asian Journal o f Plant
Sciences, 3(4), 472-475.

Karaca, M. ve Giincan, A. (2009). Yabani Cavdar (Secale Cereale L.)“m Baz1 Biyolojik Ozellikleri ve Konya ilinde Bugday Uriiniine
Karisma Oranmin Belirlenmesi, Tiirkiye II1. Bitki Koruma Kongresi Bildirileri, 15-18 Temmuz 2009, Van, S 268.

Karaman, Y., Yasar, A., Tursun, N. (2021). Baz1 yabanci ot ve kiiltiir bitkisi tohumlarinin ¢imlenmesine yarpuz (Mentha pulegium L.)
ugucu yaginn etkileri. Journal of the Institute of Science and Technology, 11(4), 2477-2486.

Kitis, Y.E., Koloren O.ve Uygur, F.N. (2009). Adi fig (Vicia sativa L.)” in baz1 yabanci ot tohumlarinin ¢imlenmesi tizerine allelopatik
etkileri, Tiirkiye III. Bitki Koruma Kongresi, 15-18 Temmuz 2009, Van, S 277.

Kitis, Y.E., Gumis, E., Tazegiil B. (2011). Kekik (Origanum onites) ve lavanta (Lavandula hybrida) yaginin bazi kiiltiir bitkisi ve
yabanci ot tilirlerinin ¢imlenmesi iizerine allelopatik etkisinin arastirilmasi. Tiirkive IV. Bitki Koruma Kongresi Bildirileri. Ss
156.

Kocagaligkan, I (2001). A chemical ecological Investigation of the allelopatic potential of Lamium amplexicaule and L.purpureum.
Journal of Ecology. Ankara ss 132.

Kocagaliskan, 1. (2006). Allelopati (2. Ed.), Bizim Biiro Basimevi, Ankara. 132s.

Koch, W. (1970). Temperatuanspriiche unkarutern bei der keimung, saatgut wirtschaft, 22. 85 Hohenheim (Almanya).

Koloren,O., (2006). Allelopathic effects of Artemisia annua L.(Annual Wormwood) Leaf extract on some crops and weeds, Tiirkiye
Herboloji Dergisi, 9(2), 1-5.

Kordali, S., Cakir, A., Akcin, T.A., Mete, E., Akcin, A., Aydn, T., Kili¢, H. (2009). Antifungal and herbicidal properties of essential
oils and n-hexane extracts of Achillea gypsicola Hub-Mor. and Achillea biebersteinii Afan. (Asteraceae). Industrial Crops and
Products, 29: 562-570.

Kose Yildirim, B. (2007). Baz bitkisel kokenli ugucu yaglarin biyoherbisidal etkilerinin arastirilmasi, Yiiksek Lisans Tezi, Ondokuz
Mayrs Universitesi Fen Bilimleri Enstitiisii, Samsun, s.144.

Maighany ,F., Khalghani ,J., Baghestani, M., Najafpour, M. (2007). Allelopathic potential of Trifolium resupinatum L. (Persian clover)
and Trifolium alexandrium L. (Berseem clover). Weed Biology and Management. 7(3):178- 183.

Muller, C. H., Muller, W. H., Haines, B. L. (1964). Volatile growth inhibitors produced by aromatic shrubs. Science, 143(3605), 471-
473.

Onen, H. (2006). Tiirkiye’de pelin ve yoncanin allelopatik etkileri {izerinde yapilmis ¢alismalara genel bir bakis. Allelopati Calistay:
(Tiirkiye 'de allelopatinin kullanimi: Diin, bugiin, yarmn) bildiri kitabi. S 3-23.

Ozdemir, S. (2007). Brassicaceae familyasindan bazi bitkilere ait ekstraktlarin yabanci otlarla miicadelede biyo-herbisit olarak
kullanilabilme olanaklarinin arastirilmas, Yiiksek Lisans Tezi, Mustafa Kemal Universitesi Fen Bilimleri Enstitiisii, Antakya,
79-83.

Ozdemir, B. (2023). Cukurova Fenerotu (Physalis angulata L.) ve Meksika Fenerotu (Physalis philadelphica Lam. var. immaculata
Waterfall)’nun Tohum Biyolojilerinin ve Tohum Cimlenmeleri Uzerine Baz1 Bitki Ugucu Yag ve Oziitlerinin Allelopatik
Etkilerinin Belirlenmesi (Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii).

Patterson, D. T. (1986). Allelopathy. In N. D. Camper, ed. Research Methods in Weed Science. 3rd ed. Champaign, IL: Southern Weed
Science Society. pp. 111-134.

Putnam, A. R. (1985). Weed allelopathy. In S. 0. Duke, ed. Weed Physiology, Volume I: Reproduction and Ecophysiology. Boca
Raton, FL: CRC Press. pp. 131-155.

Rezaie, F., Yarnia M. (2009). Allelopathic Effects of Chenopodium album, Amaranthus retroflexus and Cynodon dactylon on
germination and growth of safflower. J. Food Agric. Env., 7(2): 516-521.

Rice, E.L. (1984). Allelopaty Academic Pres Inc. Ltd. London.

Robinson, J. B. (1983). The organic constituents of higher plants. Cordus Press.

Sabrine, S., Tarek, B. (2023). Allelopathy effects of essential oils from Juniperus phoenicea L and Artemisia herba-alba on several
weedy species. European Journal of Science and Technology Special Issue 49, pp. 106-114,DOI: 10.31590/ejosat.1262783.

Singh, H.P., Batish, D.R., Kohli, R.K., (2001). Allelopathy in agroecosystems: An Overview. Journal of Crop Production, 4(2): 1-41.

Terzi, 1. (1995). Ceviz yaprak oziitlerinin baz1 tohumlarin ¢imlenmesi iizerine allelopatik etkileri (Yiiksek Lisans Tezi, Fen Bilimleri
Enstitiisii). 40s.

Turk, M.A., Tawaha, A.M. (2002). Allelopathic effect of black mustard (Brassica nigra L.) on germination and growth of wild oat
(Avena fatua L.), Crop Protection, 222: 673-677.

Uludag, A., Uremis, 1., Arslan, M. ve Gozcii, D. (2006). “Allelopathy studies in weed science in Turkey — a review”, The 23rd German
Conference on Weed Biology and Weed Control (March 7 - 9, 2006 Stuttgart-Germany). Zeitschrift fiir Pflanzenkrankheiten
und Pflanzenschutz, Journal of Plant Diseases and Protection, Sonderheft XX: 419-426.

Uludag, A., Uremis, 1., Arslan., M. (2018). Biological weed control, Non-chemical weed control, (Eds.: Jabran, K.and Chauhan, B.S.)
Academic Press, 115-132.

Uygur, F.N. (1991). Herboloji Arastirma Yontemleri, C.U. Ziraat Fak. Bitki Koruma Béliimii, Yardumct Ders Notu. Adana.

47



Karaca and Yurttas Kiling, Turk J Weed Sci. ‘2023:26(1): 38-48

Uremis 1., Arslan M., Uludag A. (2005). Allelopathic effects of some Brassica species on germination and growth of cutleaf ground-

cherry (Physalis angulata L.). Journal of Biological Sci., 5 (5):661-665.
Uremis 1. ve Arslan M. (2021). Bitki Oziitlerinin Domateste Mavi Cigekli Canavar Otu (Orobanche ramosa L.)’nun Biiyiime ve

Gelisimine Etkileri. Turk J Weed Sci, 24(2):64-82.
Wu, H., Pratley, J., Lemerle, D., Haig, T. (2001). Allelopathy in wheat (Triticum aestivum). Annals of Applied Biology, 139(1), 1-9.

Yong-quan, Z., Yuan, Z., Feng-shou, D., Jian-ren, Y., Hurle, K. (2005). Allelopathic Effects of Extracts From Wheat and Its
Secondary Metabolite 2,4-dihydroxy-7-methoxy-1,4-benzoxazin-3-one on Weeds. Fourth World Congress on Alleopathy.

Australia, August, 21-26.
Zuo, S., Ma, Y., Deng, X., L. Xiuwei. (2005). Allelopathy in wheat genotypes during germination and seedling stages. Allelopathy

Journal 15: 21-30.

©Tiirkiye Herboloji Dernegi, 2023

Gelis Tarihi/ Received:Mart/March, 2023
Kabul Tarihi/ Accepted: Haziran/June, 2023

To Cite : Karaca M., Yurttas Kiling C. (2023). Allelopathic Effect of Some Plant Extracts on Germination of
Secale cereale L. and Avena fatua L. Seeds. Turk J Weed Sci, 26(1):38-48.

Alnt1 i¢in : Karaca M., Yurttas Kiling C. (2023). Baz1 Bitki Oziitlerinin Secale cereale L. ve Avena fatua L.
Tohumlarinin Cimlenmesi Uzerine Allelopatik Etkisi. Turk J Weed Sci, 26(1):38-48.

48



Col et al., Turk J Weed Sci. ‘2023:26(1): 49-57

Available at: https://dergipark.orq.tr/tr/pub/tjws

Turkish Journal of Weed Science

©Turkish Weed Science Society

Aratirma Makale / Research Article

Antioxidant Activities and Enzyme Inhibition Potentials of Hypericum
perforatum L. Ethanol Extracts

Melek COL AYVAZl, Giilizar AYDOGDUZ, Zeynep KOL(")REN3, Onur KOLOREN* 4
Panagiotis KARANIS®,

1 Ordu Universitesi, Fen — Edebiyat Fakiiltesi, Kimya Boliimii Ordu, Tiirkiye, (Orcid No: 0000 0001 — 5155 - 5784)

2 Ordu Universitesi, Fen — Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii Ordu, Tiirkiye, (Orcid No:
0000 — 0001 — 8390 - 1477)

3 Ordu Universitesi, Fen — Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii Ordu, Tiirkiye, (Orcid No:
0000 — 0001 — 9708 - 2716)

4 Ordu Universitesi, Ziraat Fakiiltesi, Bitki Koruma Boliimii, Ordu, Tiirkiye, (Orcid No: 0000 — 0002 — 3359 -
4904)

5 University of Nicosia Medical School, Nicosia, Cyprus, (Orcid No: 0000 — 0002 — 0733 - 0470)

*Corresponding author: koloren@yahoo.com

ABSTRACT

This study aimed to investigate the antioxidant activities, enzyme inhibition potentials, total phenolic and flavonoid contents
of Hypericum perforatum L. ethanol extracts. The phenolic content of the plant extract was determined using the Folin-
Ciocalteu reagent. The antioxidant activities of the plant extract were determined based on the iron-reducing power and
scavenging potentials of the DPPH radical. Furthermore, chelating ability, superoxide dismutase and in vitro anti-inflammatory
activity, tyrosinase a-glucosidase, and cholinesterase inhibition assays were determined by spectrophotometric techniques. The
plant extract's total phenolic and flavonoid contents were 8.828 mg GAE/g and 10.366 mg CTE/g extract, respectively. H.
perforatum ethanolic extract exhibited scavenging of 1,1-Diphenyl-2-Picrylhydrazyl (DPPH) with an SCso value of 0.469
mg/mL and superoxide anion radicals with 1Cso values of 0.338 mg/mL. Ferric-ion chelating (%4.7 in 0.5 mg/mL), anti-
inflammatory activity (%25.12 in 0.2 mg/mL), acetylcholinesterase inhibition (%18 in 0.2 mg/mL), butyrylcholinesterase
inhibition (%15 in 0.2 mg/mL), tyrosinase inhibition (%35 in 0.5 mg/mL), and a-glucosidase inhibition (%35 in 0.2 mg/mL)
activities of the plant extract were determined.
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1. INTRODUCTION H. perforatum, also known as “kili¢ otu’” and ‘‘Sar
Kantaron’’ (Diizgiiner and Erbil, 2020).

The therapeutic properties of St. John's Wort,
mentioned in alternative and modern medicine, vary
depending on many external factors, such as climatic
conditions, geographical differences, altitude, harvest
time, and drying method. These conditions directly
affect the plant's oil content, phenolic compounds,
flavonoids, antioxidant metabolites, and anthocyanin
components (Gl et al., 2023; Guedes et al., 2012).
There are many Hypericum species in Turkey, but for
the reasons we have listed, all H. perforatum L.
species have different effects due to their different
contents (Giil et al., 2023). Therefore, phytochemical

Hypericum perforatum is a persistent species widely
grown throughout the World and it is included in the
class of folk remedies because it has a therapeutic
effect on many diseases. H. perforatum contains many
bioactive molecules with a wide variety of
pharmacological effects, especially antioxidant
activity (Marah et al., 2022). H. perforatum L., which
belongs to the Clusiaceae family, is distributed with
approximately 450 species in the world, while the
Hypericum genus is represented with 89 species in the
flora of Turkey. Turkey's climate is very suitable for
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studies with extract from plant collected from
different locations than those studied before will be
valuable. Due to the increasing need for raw materials
that can be the source of organic bioactive
compounds, there has been a lot of interest in this
plant species recently.

Free radicals containing one or more unpaired
electrons, which are inevitable to form in living
systems after the normal metabolic process, are very
active chemically and can oxidize nucleic acids,
proteins and lipids, disrupt their chemical structures
and produce negative results in their metabolism.
However, the presence of these radicals and reagents
above the normal level causes harmful processes such
as tissue damage, cell death, premature aging, cancer,
cardiovascular diseases and neurological disorders
that develop as a result of oxidation of biomolecules
(Giizel et al.,, 2019). These developments, after
increased free radical formation, lead to oxidative
stress, which is associated with multiple inflammatory
conditions. Diseases caused by inflammation include
cancer and cardiovascular diseases, as well as
neurological diseases such as Alzheimer's and
Parkinson's, and diabetes (Huang et al., 2021). In
addition, it is known that medicinal plants rich in
secondary metabolites are promising candidates for
drug development for many chronic diseases by
playing an active role on biochemical reactions by
delaying vital metabolic pathways or inhibiting
enzymes (Mettupalayam Kaliyannan
Sundaramoorthy and Kilavan Packiam, 2020).

This study has stated that antioxidant activity
tests reveal the ability of H. perforatum L. to scavenge
free radicals and determine the total amounts of
phenolics and flavonoids, which are thought to be the
primary source of this activity. It was also designed to
investigate the potential of inhibition on various
clinical enzymes to investigate the plant's potential to
be used as an active drug substance. Furthermore, the
anti-inflammatory activity of the plant sample was
revealed. Thus, it is aimed to reveal the relationship
between enzyme inhibition effect and phenolic
compounds or antioxidant activity.

2. MATERIAL AND METHODS

Preparation of Hypericum perforatum extract

The  flowering  aerial  parts  of Hypericum
perforatum L. were collected from different sites
(Giilyali,, Persembe, and Fatsa boroughs) and the
center of Ordu province of Turkey in August 2018.
Altitude of the investigated area was 6 m for and
center of the Ordu province, 9 m for Persembe, 1 2m
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for Giilyali, and 13 m for Fatsa. After the samples
were first lyophilized, they were homogenized with a
blender. The homogenized plant samples (60 g) were
dissolved in 300 ml of ethanol for 72 h at room
temperature in a shaking incubator (Koléren et al.,
2019; Buhian et al., 2016). Afterward, the plant
extract was evaporated to remove the resolvent, and
the dry residue was thawed in distilled water. The
final concentration of plant extract was 30 mg/ml.
Different dilutions of H. perforatum L. extract (5, 10,
15, 20, 25, and 30 mg/ml) were made through serial
dilution with distilled water (Koldren et al., 2019).

Determination of total phenolic and flavonoid
contents

The amount of the total phenolics in the ethanol
extract of the plant sample was determined by using
Folin—Ciocalteu reagent, and the result was expressed
as mg of gallic acid equivalent (GAE) (Singleton and
Rossi, 1965). Quantitatively, the total flavonoid
amount was calculated as catechin equivalents (CTE)
by following the aluminum chloride method using the
catechin calibration curve (Kim et al., 2003).

DPPH free radical scavenging activity

The scavenging efficiency of the extract on 1,1-
diphenyl-2-picrylhydrazyl (DPPH) was calculated
using the absorbance measurement results at 517 nm
after the tubes contained the same amount of DPPH
radical, and the extract at different concentrations was
kept in the dark for 30 minutes (Sanchez-Moreno et
al., 1998).

The % scavenging activity values were
calculated using the equation below, considering the
absorbance value obtained for each concentration and
the absorbance value of the tube content containing
only sample solvent and DPPH solution, without any
sample.

Scavenging activity (%) = (Absorbancecontrol —
Absorbancesampie)/(Absorbancecontrol) X 100

The extract concentration that scavenges half of
the DPPH radicals in the reaction medium was
calculated (SCso; mg/mL) from the line equation of
the graph obtained by plotting the % scavenging
values calculated in the case of each tested
concentration of the sample against the concentration

Fe?* chelating potential

The ability of the extract to chelate with Fe?*,
another antioxidant activity evaluation method, was
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expressed by the degree of inhibition on the
complexation of ferrozine and iron ions. For this
purpose, after incubation of 0,5 mg/mL part of the
extract with two mM FeCl,.4H,0 solution at room
temperature for 30 minutes, five mM ferrozine
solution was added to this mixture, and interaction
was ensured again for 10 minutes. After incubation,
the absorbance of the tube containing the tested
sample was recorded at 562 nm against the blank
prepared without the sample. The same procedures
were performed with 0.005 mg/mL EDTA instead of
the extract, and the result obtained was used for
comparison (Dinis et al., 1994).

Superoxide dismutase activity

The superoxide dismutase activity of the extract was
evaluated as its capacity to inhibit the light reduction
of nitroblue tetrazolium (NBT) in the reaction mixture
(Beauchamp and Fridovich). The tube contents were
prepared in phosphate buffer (50 mM; pH 7.8) to
contain varying concentrations of the sample, 0.1 mM
EDTA, 13 mM methionine, 75 uM NBT and two puM
riboflavin. The reactions were performed for 10 min
by placing the tubes under the fluorescent source (24
W) and terminated by removing the tubes from the
light source. The photo-reduction of NBT was
recorded spectrophotometrically at 560 nm and
compared with the blank sample, which had buffer
instead of sample. The result was compared with the
test result for ascorbic acid performed under the same
conditions.

In vitro anti-inflammatory activity assay

The bovine serum albumin (BSA) anti-denaturation
assay is a suitable screening assay for identifying the
biological potential of natural products for therapeutic
drug research. Hence, the anti-inflammatory
efficiency of the alcoholic extract was tested. BSA,
denatured by heating, was used as a reactive agent for
this spectrophotometric assay based on the inhibition
of albumin denaturation. The test mixture was
prepared in phosphate-buffered saline (PBS) buffer,
which was formed to contain 137 mM NaCl, 2.7 mM
KCI, ten mM Na;HPO,, and 1.8 mM KH,PO. and
made ready by adjusting the pH to 6.3 with HCI. The
reaction mixture containing 0.8% BSA and the extract
to be tested or ibuprofen used as a standard at 0.2
mg/mL concentrations was kept at 37 °C for 20
minutes and then at 71 °C for 15 minutes. The mixture
was allowed to cool, and the resultant turbidity was
measured at 660 nm against the blank tube prepared
by adding only the solvent instead of the sample
(Williams et al., 2008).
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a-Glucosidase inhibition assay

Extract from St. John's Wort plant at a concentration
of 0.2 mg/mL was incubated with a-glucosidase
(from Saccharomyces cerevisiae) enzyme solution for
20 min at 37 °C in 0.1 M phosphate buffer (pH 6.8).
After 20 min, the reaction was started with the
addition of 4-Nitrophenyl a-D-glucopyranoside
(pNPG) used as a substrate, and incubation at 37 °C
was continued for 30 minutes. To stop the reaction,
0.1 N of Na,COs (50 pL) was added, and the final
absorbance was measured at 405 nm using a
spectrophotometer (Pistia-Brueggeman &
Hollingsworth, 2001). The same procedure was
performed for the 0.014 mg/mL concentration of the
antidiabetic drug acarbose, and a comparison was
made.

Cholinesterase inhibition assay

The inhibitory activities of the on
acetylcholinesterase (AChE) and
butyrylcholinesterase (BUChE) were evaluated using
electric eel AChE and BUChE from equine serum. The
reaction mixture was first prepared to contain 0.2 M
5,5'-dithiol-bis-(2-nitrobenzoic) acid (DTNB) and 0.2
M enzyme solution in the presence of 0.2 mg/mL
extract as an inhibitor or galantamine as a standard
inhibitor and incubated for 15 min at 25 °C. The
reaction was then initiated by adding 0.2 M of each
substrate (acetylthiocholine iodide or
butyrylthiocholine chloride). The hydrolysis of the
substrate was monitored by the release of the yellow
5-thio-2-nitrobenzoate anion because of the reaction
of DTNB with thiocholine, catalyzed by enzymes at
412 nm (Ellman et al., 1961).

extract

Tyrosinase inhibition assay

Mushroom tyrosinase was first incubated with 0.5
mg/mL extract at 25 °C for 10 minutes in 50 mM
phosphate buffer (pH 6.8) to examine the tyrosinase
inhibition of the extract. Then, L-DOPA was added to
this mixture, and the enzymatic reaction was followed
by monitoring the change in absorbance at 475 nm due
to DOPA chrome formation over time. Kojic acid at a
concentration of 0.05 mg/mL was used as a standard
inhibitor for comparison (Kasangana et al., 2015). The
following equation was used to calculate the
inhibition percentages in all tests.

Inhibition ratio (%) = (Absorbancecontrol
Absorbancesampie) / (Absorbancecontror) X 100

Triplicate analysis was used in all the assays, and
the results are expressed as the mean + standard
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deviation (SD) wusing SPSS software package different extraction techniques, varied between
programme. 0.9388-0.2944 mg GAE/g sample (Burunkaya et al.,
2021). In a study revealing that harvest time affects
3. RESULTS AND DISCUSSION secondary metabolites and antioxidant activity, the
highest flavonoid value was calculated as 160 mg
Total phenolic and flavonoid contents in the extracts KTE/ g sample in H. perforatum from Poland extracts
of H. perforatum prepared with different extraction solvents after
In this study, the total phenolic and flavonoid content drying different plant parts with different techniques
values of the extract prepared from St. John's Wort (Makarova et al., 2021).
plant collected around Ordu province were calculated Reactive oxygen species play a role in the
as 8.828 mg GAE/g and 10.366 mg CTE/g extract, development of Alzheimer's disease by causing age-
respectively (Table 1). In a previous study, the related degeneration of neurons. However, although
average phenolic content  values  of H. the deficiency of antioxidant compounds plays a role
perforatum collected from different locations of the in neurodegenerative disorders, many findings have
Eastern Black Sea region were reported to be in the reported that antioxidants can reduce or prevent
range of 15.82-45.22 mg GAE/g (Giil et al., 2023). It neuronal death in Alzheimer's disease. Therefore,
has been reported that the phenolic content values there is a growing interest in naturally occurring
calculated by testing the fresh flowering plants of antioxidant compounds, especially polyphenols, in
the H. perforatum L. plant, which grows naturally in plants to reduce oxidative damage and prevent
the Akgatekir Plateau of the Pozanti district of Adana neurodegenerative disorders (Ersoy et al., 2020).

province, during the flowering periods by applying

Table 1. Phenolic and flavonoid content, antioxidant, and anti-inflammatory activity values compared with
standards.

Tests H. perforatum extract Standards

Total Phenolic Content 8.828+0.653

(mg GAE/g extract)

Total Flavonoid Content 10.366+0.966

(mg CTE/g extract)

DPPH radical scavenging activity 0.469+0.100 0. 0072+0.0011 for ascorbic acid
(SCs0; mg/mL)

SOD (ICso; mg/mL) 0.338+0.063 0.0024+0.0005 for ascorbic acid
Ferric ion chelating activity (%) 4.7+1.2 for 0.5 mg/mL 25.3742.23 for 0.005 mg/mL EDTA
Anti-inflammatory activity (%) 25.12+1.6 for 0.2 mg/mL 38+4.56 for 0.2 mg/mL ibuprofen

Antioxidant activities

Evaluating the antioxidant activity by by the effect of fluorescent light in the reaction
applying more than one antioxidant method and medium at a concentration of 0.338 mg/mL. Suppose
considering the various oxidation means in the these findings are compared with the standard
environment is imperative. In this context, the antioxidant ascorbic acid values. In that case, it can be
antioxidant properties of the ethanol extract were seen from Table 1 that the DPPH radical scavenging
investigated using three methods: DPPH free radical efficiency of the tested sample is 65 times weaker.
scavenging, superoxide dismutase, and metal The extreme scavenging efficiency of superoxide is
chelating activity. The SCso value of the H. 14 times weaker than that of ascorbic acid, and
perforatum extract, which we investigated in this activities of this magnitude can be considered
study, was found to be 0.469 mg/mL, which expresses moderate. SOD is an important enzyme that removes
the amount sufficient to scavenge half of the DPPH free radicals by converting superoxide radicals to
radical in the reaction medium (Table 1). hydrogen peroxide and plays an essential role in

Similarly, it was determined that the extract human oxidation-antioxidant balance (Oguntibeju et
could scavenge half of the superoxide radicals formed al., 2010). SOD is thought to play a crucial role in the
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homeostasis of reactive oxygen species. Many studies
have reported that SOD-encoding gene expression in
nontransgenic plants reduces oxidative stress (Gill et
al., 2015). Therefore, to obtain enzymatic antioxidant
data, the superoxide radical scavenging activity of our
tested extract was determined. In many studies in the
literature, it has also been shown that the H.
perforatum plant can prevent possible damage due to
SOD activity (Cakir et al., 2016; Mohanasundari et
al., 2006).

Many metal ions play essential roles in many
biological and environmental systems, including the
metal Fe required for mitochondrial electron transport
and oxygen delivery in plants. However, if the
concentrations of these biological metals exceed the
recommended limits in the body, they pose a high
potential risk to organisms (Zhang et al., 2022).
Substances that act as iron chelators can activate
tissue iron by forming soluble, stable complexes that
can be excreted in feces and urine. lron-related
complications in humans are reduced by procedures
known as chelation therapy. For example, such
substances improve the quality of life and overall
survival in some diseases, such as thalassemia (Fathi
& Ebrahimzadeh, 2013).

For this reason, it is crucial that iron can be
removed from the environment by components with
antioxidant capacity. In the metal chelating activity
test, ferrozine can quantitatively form complexes with
Fe?*. However, the extract with antioxidant activity
added to the medium prevents this formation, and
there is a decrease in the expected color depending on
the strength of the antioxidant activity (Safari et al.,
2020). 0.5 mg/mL of the tested sample can chelate
only 4.7% of Fe?*, while 0.005 mg/mL of EDTA, used
as a positive control, causes 25.37% discolouration. If
these numerical values are interpreted, it can be said
that there is a difference of approximately 500 times;
that is, our extract has a weak chelation activity.
Similar studies on H. perforatum collected from
Uludag environs reported that the chelating activity
was relatively low compared to EDTA. The I1Cs value
given for the scavenging efficiency of DPPH radicals
of the same species in the literature is 0.029 mg/mL
(Ersoy et al., 2020). An H. perforatum sample, which
has a low chelation activity of approximately 115
times compared to EDTA, was also collected from
Iran (Fathi & Ebrahimzadeh, 2013).

Enzyme inhibition potentials

It is known that substances with antioxidant
effects can inhibit or delay the oxidation process by
preventing the initiation or propagation of oxidizing
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chain reactions. In this way, they have an essential
role in preventing a wide variety of serious chronic
diseases, including Alzheimer's and cancer. It should
be emphasized that there is a significant correlation
between damage caused by oxidative stress and
Alzheimer's disease (AD) (Ersoy et al., 2020).

Herbal sources used therapeutically can
disrupt metabolic processes by inhibiting enzymes
through  biochemical reactions (Mettupalayam
Kaliyannan Sundaramoorthy and Kilavan Packiam,
2020).

Acetylcholinesterase is the key enzyme that
catalyzes the breakdown of certain choline ester

compounds, the most important of which is
acetylcholine, which functions as a neurotransmitter.
Reversible acetylcholine inhibitors treat some

neurodegenerative disorders, especially Alzheimer's
disease, which affects memory and contributes to
approximately 60% of dementia cases. During the
development of Alzheimer's disease, the amount of
acetylcholine decreases in the hippocampus and
cortex regions of the brains of people who suffer from
it. Therefore, the use of reversible
acetylcholinesterase inhibitors for the treatment of
Alzheimer's disease is auspicious.
Butyrylcholinesterase is another cholinesterase found
in the liver and plasma. An increased level of
butyrylcholinesterase causes benign plaques to turn
into malignant plaques that can eventually lead to
neurodegeneration (Ersoy et al., 2020).

For this reason, we evaluated the inhibition
potential of the cholinesterase enzyme to investigate
whether the extract, which has moderate antioxidant
activity, has a protective effect against Alzheimer's
So, the inhibition degrees of the 0.2 mg/mL portion of
the tested extract on both cholinesterases were
examined and found to be almost equally effective
(Table 2). Another study reported that the same
amount  of H.  perforatum sample  inhibited
acetylcholinesterase by 39% and butyrylcholine
esterase by approximately 80%. The
anticholinesterase activity of the studied extracts is
likely due to their rich phytochemical mixtures,
including compounds known as cholinesterase
inhibitors such as quercitrin,  isoquercitrin,
hyperoside, rutin, and chlorine. It has been previously
presented in the literature that different concentrations
of extracts prepared with different solvents show
different degrees of inhibition of acetyl and butyryl
choline esterase in samples of the same species
collected from Izmir Odemis (Altun et al., 2013).

In addition, excessive activity of the
tyrosinase enzyme, which plays a role in the
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formation of neuromelanin in the human brain, causes
dopamine neurotoxicity, leading to the development
of Parkinson's disease, another neurodegenerative
problem (Tusevski et al.,, 2018). The tyrosinase
inhibition degree of the 0.5 mg/mL portion of St.
John's Wort extract was 35%. In comparison, the
inhibition degree of the 0.05 mg/ml portion of the
standard tyrosinase inhibitor kojic acid was 89%. The
tyrosinase inhibition potential of this species, whose
phenolic content is widely studied in the literature, is
attributed to the presence of chlorogenic acid,
quercetin, rutin, hyperoside, quercitrin, kaempferol 3-
O-rutinoside, flavonols and oligomeric procyanidins
(Tusevski et al., 2018). Iwai et al. (2004) stated that
the double bond at the C7 position of the caffeoyl
group of chlorogenic acid leads to inhibition by
forming a stable Schiff base with the primary amino
groups of the enzyme active site.

In a study conducted on the water extract
of H. perforatum L., collected from Manisa Province
in the Aegean Region of Turkey, it was reported that
1 gram of the extract showed a tyrosinase inhibition
potential equivalent to 28,89 mg of kojic acid
(Sarikurkcu et al., 2020). This reported value is almost
equivalent to that calculated in the present study.

The grounds that problems in insulin
production affect the central nervous system, which
modulates cognitive function, have led to the
presentation of Alzheimer's disease as "Type 3
Diabetes". In other words, decreased insulin signaling
and insulin resistance in the brain compete for an
essential role in the pathogenesis of AD. This link has
also been strengthened by clinical trials in humans
demonstrating the contribution of some oral
antidiabetic  drugs to improving  cognition
(Mettupalayam Kaliyannan Sundaramoorthy and
Kilavan Packiam, 2020).

Table 2. Degrees of inhibition (%) of varying amounts of extract and standard on the indicated enzymes.

Enyzmes

H. perforatum ethanolic extract

Standards

Acetylcholinesterase
Butrylcholinesterase
Tyrosinase

o-Glucosidase

%18 for 0.2 mg/mL
%15 for 0.2 mg/mL
%35 for 0.5 mg/mL

%35 for 0.2 mg/mL

%50 for 0.027 mg/mL galantamine
%50 for 0.033 mg/mL galantamine
%89 for 0.05 mg/mL kojic acid

%06 for 0.014 mg/mL acarbose

Diabetes mellitus is a critical public health
problem that manifests itself with the deterioration of
glucose metabolism caused by insulin secretion
defects (Béjaoui et al., 2017).

Inhibiting the activities of a-amylase, which
converts to disaccharides by acting on 1,4-glycosidic
bonds in polysaccharides, and glucosidase, the
enzyme that produces monosaccharides that cause an
increase in blood glucose levels by acting on
disaccharides, has become a promising approach for
the treatment of diabetes. Type 2 diabetes can be ruled
out by lowering the blood glucose level by using
various natural and synthetic pharmaceuticals to
inhibit these two key enzymes. However, synthetic
inhibitors have side effects such as abdominal pain,
diabetic ketoacidosis, and colon ulcerations.
Therefore, it is thought that nutraceuticals, which
hope to be obtained from plants of therapeutic
importance, will be more advantageous for managing
or treating metabolic disorders (Mettupalayam
Kaliyannan Sundaramoorthy and Kilavan Packiam,

54

2020). To measure its potential to be evaluated as a
nutraceutical, the degree of inhibition of the tested
extract on the glucosidase enzyme was followed, and
it was concluded that the extract's 0.2 mg/mL
concentration inhibited the glucosidase enzyme by
45%. If this calculated result is compared with the 6%
inhibition degree calculated for 14 pg/mL acarbose, it
can be said that it is approximately two times lower.
In a similar  study conducted onH.
perfoliatum collected from Tunisia, it was reported
that 1 gram of the methanol extract of the plant
showed inhibitory activity equivalent to 3.88 mmol
acarbose (Béjaoui et al., 2017). Gulam et al. (2009)
suggested that hyperforin, one of the known
components of the plant, is responsible for
antidiabetic activity.

Anti-inflammatory activity of H. perforatum L.

On the other hand, inflammation, which is one of the
main reasons for the deterioration of organelle
functions, leads to many diseases, such as aging and
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cardiovascular and neurological diseases, and causes
diabetes. Although steroid and nonsteroidal drugs are
still used in the treatment of inflammation to prevent
the development of such diseases, drug-active
substances with anti-inflammatory potential are also
widely investigated due to their severe side effects
(Kelebekli et al., 2022). For this purpose, thermally
provided protein denaturation under experimental
conditions can be prevented at different doses by
different inflammatory drugs, such as salicylic acid
and phenylbutazone (Govindappa et al., 2015).
Various plant extracts have been reported to show
similar results (Sakat et al.,, 2010). The use of
Hypericum preparations to treat general inflammatory
conditions such as dermatitis and gastroenteritis,
along with its many known uses, has led to further
research into the anti-inflammatory activity of this
genus (Kimberly and Diane, 2014). One of the easiest
ways to observe the anti-inflammatory activity is to
determine the degree of thermal degradation of bovine
serum albumin in the presence and absence of the
extract (Shah et al.,, 2017). After the
spectrophotometric test, it was concluded that the
extract at a concentration of 0.2 mg/ml suppressed the
denaturation of BSA by 25.12%. At the same time, the
same amount of the anti-inflammatory drug ibuprofen
caused inhibition of only 38%, so our extract could be
considered an effective anti-inflammatory agent
almost as much as the standard drug. Many studies
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OZET

Celtik iiretim sisteminin tamamen sucul ortamda olmasindan dolay1 az sayida ama 6nemli yabanci ot cinslerinin bu sisteme adapte
olmasina neden olmustur. Giiniimiizde geltik yetistiriciligi yapilan tiim tilkelerde oldugu gibi iilkemizde de Echinochloa tiirlerinin
kontroliinde Quinclorac aktif maddesinin etkinligi nedeniyle yaygin kullanimi sonucunda, o6zellikle geltik ile beraber sebze tiretimin
yapildig1 Karadeniz, Giiney Marmara ve kismen olarak da Trakya Bolgelerinde 2020 y1l1 icerisinde bu herbisitin siiriiklenmesi ve geltik
tavalarinda bosaltilan sularin sebzelerde kullanilmasi sonucunda basta domates ve biber bitkileri olmak {izere bazi sebzelerde ciddi
fitotoksite sorununa neden olmustur. Bu ¢aligma ile hem geltik ¢ift¢isini korumak ve hem de sebze iireticilerinin magdur edilmemesi
amactyla celtik ekim alanlarinda kullanilan Quinclorac’in siiriiklenme riskini azaltacak pratik uygulama yontemleri arastirilmistir.
Proje kapsaminda, Trakya, Giiney Marmara ve Karadeniz Bolgelerinde kurulan denemeler ile Quinclorac uygulamasini takiben geltik
tarlalarindan zamana bagl olarak desarj edilen sudaki kalinti miktarlar1 tespit edilmis ve bu sularin domates ve biber yetistiriciliginde
kullanilmasiyla olusan fitotoksisiteler belirlenmistir. Quinclorac uygulamasini takiben celtik tarlalarindan zamana bagl olarak desar;j
edilen su drneklemelerinde ilk 3 giin igerisinde 0.01 ppm olarak bulunan Quinclorac kalintis1 daha sonra tespit edilebilir limitin altina
diismiistiir. Bu durum bize ¢eltik tavalarindan bosaltilan suyla yapilan veya yapilma ihtimali olan sebze sulamalarinin, Quinclorac
uygulamasindan 5 giin sonra yapilmasi durumunda bir fitotoksisite yaratmayacagini ortaya koymustur. Yine sudaki kalinti miktarinin
domates ve biber bitkileri {izerindeki fitotoksisitesinin belirlenmeye caligildigi uygulamalarin tamaminda, Quinlorac aktif maddesinin
uygulama dozundan 1000 kat daha diisiik dozlarimin dahi gerek domates ve gerekse biber bitkisini tamamen 6ldiirdiigii ortaya
konulmustur.

Anahtar Kelimeler: Celtik, Quinlorac, Sulama Suyu, Fitotoksisite, Kalint1, , Domates, Biber

Studies on the Prevention of Time-Dependent Water Discharge Methods and
Determination of Phytotoxicities Resulting from the Use of Quinclorac Irrigation
Water Used and Discharged in Rice Planting Fields in Vegetable Production
Fields, Tiirkiye

Abstract

Due to the fact that the rice production system is completely in aquatic environment, few but significant weed species have adapted to
this system. Due to the effectiveness of Quinclorac active ingredient in the control of Echinochloa species, it is widely used in our
country as in all countries where rice cultivation is carried out today. Especially in the Black Sea, Southern Marmara and partially
Thrace regions where rice and vegetables are produced, as a result of the drift of this herbicide and the use of the water discharged in
the rice pans on vegetables in 2020, serious phytotoxicity problems have been observed in some vegetables, especially tomato and
pepper plants. In this study, practical application methods to reduce the drift risk of Quinclorac used in rice cultivation areas were
investigated in order to protect both the rice farmers and not to victimize the vegetable producers. Within the scope of the project, with
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the trials established in Thrace, Southern Marmara and Black Sea Regions, the amount of residues in the water discharged from the
rice fields following the Quinclorac application, depending on time, were determined and the phytotoxicities caused by the use of these
waters in tomato and pepper cultivation were determined. Following the Quinclorac application, the Quinclorac residue, which was
found as 0.01 ppm in the first 3 days in the water samples discharged from the rice fields depending on time, later fell below the
detectable limit. This situation has shown us that vegetable irrigations made or likely to be done with the water drained from the rice
pans will not create a phytotoxicity 5 days after the application. Again, in all applications in which the phytotoxicity of Quinclorac
residue amount in water on tomatoes and peppers was tried to be determined, it was revealed that even doses 1000 times less than the
application dose of Quinlorac active substance completely killed both tomatoes and peppers.

Keywords: Rice, Quinlorac, Irrigation Water, Phytotoxicity, Residue, Tomato, Pepper

1.GiRiS

Celtik (Oryza sativa L.) 95 farkli iilkede iiretimi yapilan
ve diinya niifusunun yarisinin temel besini olan 6nemli
bir kiiltlir bitkisidir (Singh vd, 2000). FAO tarafindan
yapilan degerlendirmelerde, diinya niifusunun 2050
yilinda 9.1 milyar olacagi tahmin edilmekte ve artigin
agirlikli olarak celtigi ana besin maddesi olarak tiiketen
Asya ve Afrika iilkelerinde olmasi beklenmektedir. Bu
iilkelerde kirsal alanlarin hizli bir sekilde ortadan
kalkmasi ve 6zellikle tarimsal su miktarlarinda azalisa
bagli olarak celtige olan talepte biiyilk bir artis
beklenmektedir (FAO, 2017). Ikibinelli yilinda 96
milyon niifusa ulagmasi beklenen tilkemizde de ¢eltige
olan talepte bir artig beklenmektedir. Bu bakimdan,
halihazirda i¢ tiiketimi karsilamayan g¢eltik iiretim
alanlarinda iiretimi etkileyen ana problem olan yabanci
otlarla iyi ve bilingli bir sekilde miicadele edilmesi
gerekliligi ortaya c¢ikmaktadir. Yabanci otlar, geltik
ekim alanlarinda miicadelesi en zor etmenlerden biri
olup micadele edilmedigi takdirde yetistiricilik
sistemlerine, ¢eltik ¢esidine, yabanci ot tiirline ve
yogunluguna bagl olarak yaklasik %60°tan fazla iiriin
kaybina neden olmaktadir (Krachmer vd., 2015). Celtik
iiretim sisteminin tamamen sucul ortamda olmasindan
dolay1 az sayida ama 6nemli yabanci ot cinslerinin bu
sisteme adapte olmasina neden olmustur. Bu yabanci ot
bakildiginda Echinochloa ve Cyperus
cinslerine ait tiirlerin onemli sorunlar yarattigi ve
kontroliiniin gii¢ oldugu goriilmektedir (Holm vd., 1977;
Ruiz-Santaella vd., 2006; Talbert ve Burgos, 2007;
Mennan vd., 2012). Bu iki cins i¢erisinden Echinochloa
cinsi diinyada sistematigi tam olarak hemfikir
olunmamus tek canli tiiriidiir. Echinochloa cinsi diinya
genelinde alttiirler ve varyeteleri dahil olmak iizere

tiirlerine

yaklasik 50 tiire sahiptir ancak tiirlerin siniflandirilmasi
arasindaki farkliliklar giiniimiiz teknolojisinde dahi
giderilememistir (Michael 1983; Sparacino vd., 2007,
Viggiani vd., 2003; Krachmer vd.,2015). Ulkemizde,
Echinochloa cinsine ait tiirlerden Echinochloa crus-
galli (L.) P. B. (Darican), Echinochloa oryzoides (Ard)
Fritsch (Celtiksi darican) daha 6nce rapor edilse de E.
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oryzoides ile E. oryzicola sinonim olarak kabul
edilmistir. Ancak bu iki tiiriin tarafimizdan fakli tiirler
oldugu molekiiler teknikler ile tespit edilmistir (Mennan
ve Kaya-Altop, 2012). Bu Echinochloa tiiriine karsi
2016 yilindan itibaren yurtdisindan (Yunanistan ve
Bulgaristan) kacak yollarla Quinclorac aktif maddeli
herbisitin  getirilip kullanildigt ve sonu¢ alindif1
gOriilmiistiir. Quinclorac bu dénem igerisinde Avrupa da
ruhsatli olmasa da Yunanistan ve Bulgaristan da kisith
kullanim izni (y1l igerisinde 120 giin) oldugundan temin
etmek miimkiin olmaktayken, ¢iftgilerin Tarim ve
Orman Bakanligina yapmis oldugu yogun baskilarin
sonucunda, mevcut ve yakin gelecekte piyasaya girmesi
beklenen herbisitler i¢in bakanlik adma denemeler
yapilmis ve belirtilen bu tiire karsi sadece Quinclorac’in
etkili oldugu tespit edilmis, 2018 yilinda Koruma
Kontrol Genel Miidiirliigii tarafindan iki firmaya
Quinclorac ruhsati verilmis ve 2019 yilinda bunu diger
ruhsatlar takip etmistir.

Quinclorac, sentetik oksin etki mekanizmasina
sahip quinoline carboxylic acid grubundan olup ¢eltik
ekim alanlarinda kullanilan 6nemli bir herbisittir
(Grossmann, 1998). Ik olarak ispanya ve Kore de 1989
yilinda ¢eltik ve ¢im alanlarinda ¢ikis sonrasi olarak
ruhsatlanan bu herbisit bazi dar ve genis yaprakl
yabanci otlarla birlikte Echinochloa tiirlerini kontrol
edebilmektedir (Street ve Mueller, 1993).

Genel olarak oksin grubu herbisitlerin hedef
dist1 Uriinlere buharlagma (uguculuk) ile tasinmasi uzun
yillardir birgok aktif madde i¢in bilinmektedir (Behrens
ve Lueschen 1979; Breeze ve van Rensburg 1992).
Ancak, uguculuk pek ¢ok oksin tip herbisitin hedef dis1
siriklenmesini  etkileyen bir faktor olsa da,
Quinclorac'm nispeten diisiik buhar basinci nedeniyle,
Quinclorac siiriiklenmesine iliskin bir faktdr olduguna
inanilmamaktadir (Vencill 2002). Quinclorac'in hedef
dis1 organizmalara taginmasinda herbisitin dogrudan sivi
damlacig1, partikiil stiriiklenmesi, giiglii riizgarlar
tarafindan hareket ettirilen toprak pargaciklarina
baglanan herbisit molekiilleri ve tavalardan bosaltilan
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sularin rol oynayan muhtemel faktorler oldugu
disiiniilmektedir. Yapilan baz1 caligmalar gostermistir
ki Quinclorac gerek yiizey sularinda ve gerekse yer alt1
sularinda bulunabilir ve bulunma oranlar1 da risk tegkil
edebilecek diizeylere ulasabilir. Italya’da yapilan bir
calismada alnan 130 su Orneginden 82’sinde
Quinclorac tespit edilmis ve bunlarin 13 tanesinde AB
direktifine 2000/60/EC gore limit {izerinde (0.1pg/L)
tespit edilmistir (Paris vd., 2018). Brezilya’da Resgalla
vd. (2017) tarafindan yapilan c¢aligmalarda da yiizey
sularindaki Quinclorac’in kalinti sorununun g¢eltik
yetistirme sezonunda ortaya ¢iktig tespit edilmistir. Bu
calismalardan da anlasilacag: {izere bu aktif maddenin
asirt kullanimi ¢evresel bir risk yaratmasmin diginda
bulundugu alanlardan diger alanlara tasinarak
olusturduklar risktir (Deschamps vd., 2003). Bilindigi
tizere celtikte cikis sonrasi herbisit uygulamasi igin
tavalar bosaltilir ve ilaglamadan yaklagik 2 veya 3 giin
sonra tekrar yabanci otlar1 kaplayacak kadar su tavalara
verilir ve belirli araliklarla doldur bosalt yapilarak
vejetasyon tamamlanmaya caligilir. Tavalarda su tutma
zamani ve seviyesi c¢eltik ekim alanlarinda yabanci
otlarla kontrolde en O6nemli unsurdur. Domates
bitkisinin bu aktif maddeye karsi ¢ok duyarli oldugu
bilinmektedir (De Barreda vd. 1993; Grossmann 1998;
Bansal vd. 1999).

Quinclorac g¢eltik yetistiren 6nemli birgok
tilkede ruhsatlh olmasina ragmen Avrupa Birliginde Su
direktifi ¢ercevesinde ('2000/60 / CE', 2009/128 su
kaynaklarinin  pestisit  kirlenmesinden korunmasi)
ruhsath  olmayrp sadece Ispanya, Yunanistan ve
Bulgaristan da her yil acil kullanim onay: almaktadir.
Italya’da ise acil kullanmim onay1 2017 de sonlandirilmus
ancak sadece kiigiikk bir alan i¢in kullanim izni
verilmistir. Goriildigi lizere AB iilkelerinde de
Quinclorac bazi1 Echinochloa tiirlerinin kontroliinden
dolay1 vazgecilmez sorunu teskil etmektedir. Celtik
ekim alanlarinda Quinclorac’mm ¢ok yogun olarak
kullanilmasi sonucunda, 6zellikle ¢eltik ile beraber
sebze iiretimin yapildig1 Karadeniz, Giiney Marmara ve
kismen olarak da Trakya Bolgelerinde 2020 yili
igerisinde geltik
tavalarinda bosaltilan sularin sebzelerde kullanilmasi
sonucunda basta domates ve biber bitkileri olmak tizere

bu herbisitin  slriiklenmesi ve
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bazi sebzelerde ciddi fitotoksisite sorununa neden
olmustur.

Yukarida belirtildigi iizere hem celtik ¢iftcisini
korumak hem de sebze ireticilerinin magdur
edilmemesi amaciyla g¢eltik ekim alanlarinda kullanilan
Quinclorac’in  sulama suyuyla siiriklenme riskini
azaltacak ve igerisinde g¢eltik yetistiriciligi yapilan
polikiiltiir tarim alanlarinda desarj sulariyla fitotoksisite
zararina maruz kalan {iriinlere yonelik pratik uygulama
yontemlerinin arastirilmasina acilen ihtiyag vardir. Bu
ama¢ dogrultusunda, Quinclorac uygulamasini takiben
celtik tarlalarindan zamana bagli olarak desarj edilen
sudaki kalint1 miktarlarinin {i¢ farkli bolgede ve toprak
tiplerinde tespit edilmesi, s6z konusu sulardan kaynakli
Quinclorac kalinti miktarinin domates ve biber bitkileri
tizerindeki fitotoksisitesinin bulunmasi amaglanmistir.

MATERYAL VE METOD

2.1. Materyal
Calismanin materyalini; celtik
yetistirilen 1ic ana bdlgeyi temsil eden Trakya,
Karadeniz ve Giiney Marmara Bdlgelerinde ii¢ farkli
toprak tipine ait ¢eltik tarlalari, olusturmustur.

* Trakya (Kumlu killi)

* Gliney Marmara (Kumlu)

+ Karadeniz (Kumlu-killi-tinl1)

ana tulkemizde

2.2.Metod

2.2.1. Denemelerin Kurulmasi

Sekil 1’de gorildigl iizere tarlalarda rutin ¢iftgi
uygulamalar1 yapilmistir. Buna gore tarlalar siirtildiikten
sonra lazer ile diizeltilmis ve ekim Oncesi her tarlaya
Oxadiazon 200 ml/da dozda uygulanmistir. Bunu
takiben 24 saat su igerisinde ¢imlendirilmis tohumlar
(Cameo) Mayis 25-27, 2021 tarihlerinde bolgelere gore
suya ekilmistir. Cikis sonrasi olarak Haziran aymin 11,
15 ve 18’inde ¢ift¢i pratigine uygun olarak Otor
(Quinclorac, 250 g/It) 200 ml/da ve Agixa (160 g/l
Cyhalofop-butyl + 12 g/l Florpyrauxifen-benzyl) 200
ml/da dozda tank karigimi uygulanmistir. Diger
yetistirme uygulamalar1 ve gilibreleme tamamen ¢iftci
pratigine gore yapilmustir.
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2.2.2. Denemelerin kurulmasi

Ug farkli bolgede ¢ifti standartlarina gore Trakya’da
28, Giliney Marmara’da 12 ve Karadeniz’de 8 dekarlik
alanda kurulan denemeler sonucunda Quinclorac
uygulamasindan sonraki 0, 1, 3, 5, 7, 21, 56 ve 70.
giinlerde su ¢ikis noktalarindan 10 L UV gegirmez
bidonlara su 6rnekleri alinmigtir. Daha sonra bu 10 L
sudan 1 L su 6rnegi alinarak soguk zincir ile analiz i¢in
Bornova Zirai Miicadele Arastirma Enstitiisiine
gonderilmistir.  Su  Ornekleri alman  denetimli
parsellerden 0,1, 3, 5,7, 21, 56. giinlerde topraktan da 7-
10 cm derinliginde sediment ornegi alinarak aktifin
topraktaki ~ davranigt  anlagilmaya  calisilmustir.
Boylelikle tarlalardan yiizey sularina karigan Quinclorac
miktar1 farkli bolgelere ve farkli toprak tiplerine gore
belirlenmeye ¢aligilmustir.

2.2.3. Quinclorac’in sudaki kalinti miktarlarimin
analizi ve tespiti

Quinclorac’in  sudaki kalint1
Bornova Zirai Miicadele Arastirma Enstitiisii pestisit
kalinti  laboratuvarinda ~ LC-MSMS  cihazinda
gerceklestirilmistir. Alman su orneklerinden
Quinclorac, sivi faz ekstraksiyonu ile sudan elde
edilmistir. Ayirma hunisine 200 ml su konulduktan
sonra lizerine 60 ml diklorometan konulup iyice
calkalanmis ve bu islem 3 defa tekrarlanmustir. Alttaki
faz balona toplanmis ve toplanan fazda kalan suya 60 ml
hekzan ilave edilerek iyice ¢alkalanmigtir ve tisteki faz
ayrilarak balona toplanmistir. Bu islem de 3 defa
tekrarlanmigtir. Birlestirilen fazlar evapore edilmis ve
kuruluga kadar ugurulmustur. 10 ml aseton ile balondan
toplanarak azot altinda kuruluga kadar tekrar ugurulmus

miktarlarinin  analizi

e
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ve daha sonra 1 ml asetonitril ile ¢6ziilerek LC-MSMS
ve GC-MS’e enjekte edilmistir. Olgiim yapilmadan
once, GC/MS ve LC-MSMS cihazinda kor oOrnek
kullanilarak (matrix-match) 1-200 ug/kg araliginda
kalibrasyon grafigi noktalar1 hazirlanmigstir. Bu noktalar
cihazda okutularak kalibrasyon grafigi olusturulmustur.
Kalibrasyon kontrolii, 0&rnek ¢alismadan  6nce
kalibrasyon egrisindeki herhangi bir derisimde standart
ile yapilmis ve sonuglar + % 10 arasinda bulunmustur.
Ayn1 zamanda hesaplama tablosu olan pestisit standart
takip formunda, 1000 mg/kg hazirlanmak {izere kati
standartlar, saflik derecesine gore hesaplanan miktarda
kat1 standart 10 mL balon jojeye tartilarak uygun
¢Ozgende ¢oziilmistir. Pestisit takip formunda mix
nosu verilen standartlar igin 100 ppm olmak tzere
GC/MS ve LC-MSMS i¢in asetonitril kullanilarak ana
stok olusturulmustur (Anonim, 2004). Bu ana stoktan 1
ppm ara stok olusturmak tizere uygun hacimde
karigtirilacak  ve  bu stoktan;  kalibrasyon
standartlarinin  nihai konsantrasyonlar1 diisiiniilerek
150pl standart 1350 pl blank 6rnek olacak sekilde
kalibrasyon serisi hazirlanmistir. Analiz sirasinda 200
kat yogunlastirma oldugundan cihazda okunan deger
200’e boliinmiis ve sonuglar pg/Leinsinden verilmistir.

ara

2.2.4. Sudaki Quinclorac kalinti miktarinin domates
ve biber bitkileri iizerindeki fitotoksisitesinin
bulunmasi

Quinclorac’in hangi dozunun veya dozlarinin domates
ve biber bitkileri tizerinde fitotoksik etki yarattigim

ortaya koyabilmek amaciyla Ondokuz Mayis
Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimii
Herboloji  seralarinda  kafes evde  denemeler
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kurulmustur. Denemede FDR8565 domates c¢esidi
kullanilmistir. Ayni sekilde PS 11411037 biber ¢esidi de
denemeye alimmuistir. Secilen gesitlerden fideler 18x15
cm ebadindaki saksilarda ve her saksida iki tane olarak
yetigtirilmigtir. Deneme tesadiif parselleri deneme
desenine gore 8 tekerriirlii olarak kurulmustur. Fidelerin
sasirtilmasindan 15 gilin sonra Otor (Quinclorac, 250
g/L)’iin 200 ml/da dozu esas alinarak siiriiklenmesinin
simiilasyonu i¢in 0, 0.1, 0.2, 0.4, 0.8 ve 1.6 ml/da dozlar1
uygulanmistir. Burada ruhsat dozu esas alinarak 1000
kat daha diisiik dozu simiilasyona esas alinmistir. Doz-
etki analizleri R paket programinda ve asagida verilen
Weibull modeline gore yapilmistir (Ritz ve Streibig,
2005).

y = D -exp[—exp(b - log(x) — log(e))]

Bu formiilde;
Y fitotoksisite % bitki-1,
D st limit,
b, e tarafindan belirlenen regrasyonun egimi,
ED90 %90 etkili dozdur.

Yapilan analizler sonucunda bulunacak olan ED90
degerlerine gore Quinclorac maksimum ve minimum
fitotoksisite dozlar1 bulunmustur.

3. BULGULAR

Uygulamadan sonraki 0. giinde (uygulamadan 2 saat
sonra) alinan su orneklerinde Quinclorac’a 0.03 ppm
olarak rastlanmistir (Sekil 2). Uygulamadan sonraki
birinci giin sonuclart Sekil 4°te goriildiigii iizere benzer
bulunmustur (0.03 ppm) daha sonraki 3,5, 7, 21, 56 ve
70. giinlerde ise sudaki Quinclorac miktart tespit
edilemeyecek olan (<0.001 ppm) oranmin altina
dismiistiir.

100 051 24
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1 049)
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RT-225 RT.260
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Sekil 2. Trakya Bolgesinde uygulamadan sonraki 0. Giinden (2 saat sonra) alinan su numunelerinde tespit edilen

Quinclorac miktar1 kromotogramu.

Canakkale-Biga’da yapilan bu ¢aligmada da 0.
giinde (uygulamadan 2 saat sonra), 1 ve 3. giinlerde
alman su Orneklerinde Quinclorac’a 0.03 ppm olarak
rastlanmigtir (Sekil 3). Diger giinlerde ise Trakya
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Bolgesinde oldugu gibi Quinclorac miktar1 tespit
edilemeyecek olan (<0.001 ppm) orammn altina
dismiistiir.
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Sekil 3. Giiney Marmara Bolgesinde uygulamadan sonraki 0. giinden sonra alinan su numunelerinde tespit edilen
Quinclorac miktar1 kromotogramu.

Samsun-Bafra’da yapilan bu calismada da rastlanmigtir (Sekil 4). Diger giinlerde ise Trakya
diger iki bolge ile paralel olarak uygulamadan sonraki 0. Bolgesinde oldugu gibi Quinclorac miktar1 tespit
giinde (uygulamadan 2 saat sonra), 1 ve 3. giinlerde edilemeyecek olan (<0.001 ppm) oranmin altina
alman su Orneklerinde Quinclorac’a 0.03 ppm olarak diismiistiir.
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Sekil 4. Karadeniz Bolgesinde uygulamadan sonraki 0. giinden sonra alinan su numunelerinde tespit edilen Quinclorac
miktar1 kromotogrami

Quinclorac’in hangi dozunun veya dozlarinin 1.6 ml/da dozlart uygulanmistir. Burada ruhsat dozu
domates ve biber bitkileri {iizerinde fitotoksik etki esas alinarak 1000 kat daha diisiik dozu simiilasyona
yarattigini ortaya koyabilmek amaciyla On dokuz Mayis esas alinmustir. Yapilan ¢aligmalarda uygulamadan 56
Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimii giin sonra yapilan hasatta en kii¢iik doz olan ,0.1 ml/da
Herboloji seralarinda kafes evde kurulan denemelerde dozu keskin bir sekilde bitki kuru biomasinda azalmaya
Quinclorac, (250 g/L)’1n 200 ml/da dozu esas alinarak neden olmustur bu dozdan sonra hicbir bitki
stiriklenmesinin simiilasyonu i¢in 0, 0.1, 0.2, 0.4, 0.8 ve yasayamamistir (Sekil 5).
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Sekil 5. Quinclorac’in farkli dozlarinin domates ve biber bitkilerinde 56. giinde bitki kuru agirligindaki azalmalar

4. TARTISMA VE SONUC

Celtik iiretiminin yapildig1 birgok iilkede oldugu gibi
tilkemizde de s6z konusu firiinde yabanci ot miicadelesi
dogrudan herbisitlere bagimli olarak siirdiiriilmektedir.
Bu durum ayni aktif maddeli veya benzer etki
mekanizmasina sahip herbisitlerin devamli
kullannmindan  dolay1  yabanci  otlarda  olusan
dayaniklilik probleminin giderek 6nem kazanmasina
neden olmaktadir. Celtik gerek iiretim aligkanligr ve
gerekse getirisi agisindan degerlendirildiginde mono
kiiltiir tiretime yatkinlik gosteren bir iiriindiir. Uzun
stireli olarak ALS ve ACCase inhibitorii herbisitlerin
kullanilmast sonucunda ¢eltik ekim alanlarinda artik
mevcut herbisitlerle 6zellikle Echinochloa tiirlerinde
kontrol imkansiz hale gelmistir (Holm vd., 1977; Ruiz-
Santaella vd., 2006; Talbert ve Burgos, 2007; Mennan
vd., 2012).Gerek dayaniklilik ve gerekse yeni bir
Echinochloa olmaya
baslamasiyla biliylimiistiir.
Dayanikliligin 6nlenmesi ve yeni Echinochloa tiiriine
kars1 etkili olan Quinclorac aktif maddesi giftgilerin
Tarim ve Orman Bakanligina yapmis oldugu yogun
baskilarin ruhsatlandirlmigtir.  Sebze
iiretiminin yogun olarak yapildig1 Karadeniz ve Giliney
Marmara Bolgelerinde basta domates ve biber bitkileri
olmak {izere Solanaceae familyasina ait bitkilerde

tiriniin ~ Ulkemizde sorun

sikintilar ~ katlanarak

sonucunda

olusan fitotoksisite sorunlarint hizli bir sekilde neden-
sonug iliskisine bagli olarak ortaya koymay1 amaglayan
bu projede ilk olarak olusan fitotoksite Quinclorac
uygulamasini takiben ¢eltik tarlalarindan zamana bagl
olarak desarj edilen sudaki ve toprak sedimentindeki
kalint1 miktarlarindan m1 kaynaklanmaktadir sorusuna
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cevap vermektir. Yapilan ¢aligmalarda su drneklerinde
her 3 bolgede de ilk 3 giin icerisinde 0.01 ppm olarak
bulunan Quinclorac kalintis1 daha sonra tespit edilebilir
limitin altina dismiistir. Bu durum bize g¢eltik
tavalarindan bosaltilan suyla yapilan veya yapilma
ihtimali olan sebze sulamalarinin  Quinclorac
uygulamasindan 5 giin sonra Dbir fitotoksisite
yaratamayacagini ortaya koymustur. Italya’da yapilan
bir calismada almman 130 su Orneginden 82’sinde
Quinclorac tespit edilmis ve bunlarin 13 tanesinde AB
direktifine 2000/60/EC gore limit iizerinde (0.1pg/L)
tespit edilmistir (Paris vd., 2018). Brezilya da Resgalla
vd. (2017) tarafindan yapilan ¢aligmalarda da yiizey
sularindaki  Quinclorac’in  kalintt  sorunun geltik
yetistirme sezonunda ortaya ¢iktigini tespit etmislerdir.
Bu ¢aligmalardan da anlasilacagi iizere s6z konusu aktif
maddenin agir1 kullanimi gevresel bir risk yaratmasimin
disinda bulundugu alanlardan diger alanlara taginarak
olusturduklart risktir (Deschamps vd., 2003). Bu
durumda tavalardaki suyun ilaglamadan sonra en az 5
giin tutulmasi riski azaltabilecektir. Sudaki Quinclorac
kalint1 miktarinin domates ve biber bitkileri {izerindeki
fitotoksisitesinin belirlenmeye caligildigi hipotezde bu
aktif maddenin uygulama dozundan 1000 kat daha
diisiik dozlarda dahi gerek domates ve gerekse biber
bitkisini tamamen 61diirdiigli ortaya konulmustur. Celtik
tavasinin dort bir yoniine dikilen biber ve domateslerde
mesafe ayrimi olmaksizin fitotoksite meydan gelmistir.
Yoneylerde farkliligin olmayist kisa mesafelerde
ucuculugun 6nemli bir rol oynadigini gdstermektedir.
Bansal vd. (1999) tarafindan Misisipi Deltasinda yapilan
calismada celtik ekim alanlarindan quinclorac’in

stiriklenmesi sonucunda domateslerde yapraklarda
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kivrilma, ¢igek dokiilmesi, az meyve tutumu ve
meyvede sekil bozukluklar1 seklinde simptomlar
oldugunu tespit etmislerdir. Benzer simptomlar
tarafimizdan da gézlemlenmistir ve meyve tutumunu
engelledigi goriilmiistir. Bu durumda en ufak bir
partikiil striiklenmesi ve buharlagsma (volatilizasyon)
dahi 6nemli bir parametre olarak karsimiza ¢ikmaktadir.
Oksin tipi herbisitler (2-4, D, Dicamba ve Quinclorac)

diger herbisitlerdeki gibi belirli bir giivenlik seridi
yeterli olmayacaktir. Yapilan bu c¢alismalardan
anlasilacagi tizere, Quinclorac Echinochloa tiirlerinin
kontroliinde hala en 6nemli aktér durumunda olup
Quinclorac uygulamasindan sonra tavalardaki suyun en
az 5 glin tutulmasi ve saliverilmemesi gerekmektedir.
Aksi takdirde yakin sebze alanlarinda bu sularin
kullanilmasi risk yaratacaktir.

diger herbisit gruplarindan farkli uguculuk ve
buharlasma basinglarma sahip olduklarindan dolay1
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OZET

Amaranthus tiirleri, tilkemizde ve Diinyada 6zellikle tarim alanlarinda zararli olan tek yillik yabanei otlardir. Yabanci ot tohumlarinin
ne zaman ¢imlenecegini ve ortaya ¢ikacagimi bilmek, yabanci ot yonetiminde etkili programlarinin planlanmasina yardimei olur. Bu
calisma farkli Amaranthus tiirlerinin farkli sicakliklarda ¢imlenme biyolojilerini belirlemek amaciyla 2022 -2023 yillarinda Erciyes
Universitesi Ziraat Fakiiltesi Bitki Koruma Boliimii Herboloji Laboratuvarinda yapilmustir. Calismada bazi Amaranthus tiirii
tohumlarimin (Amaranthus albus L, Amaranthus chlorostachys L. Amaranthus palmeri S. Watson, Amaranthus retroflexus L.,
Amaranthus viridis L.) ¢cimlenme yetenekleri 8 farkli sicaklik diizeyinde (5, 10, 15, 20, 25, 30, 35, 40 °C) arastirilmigtir. Aragtirma
tesadif parselleri deneme desenine gore 4 tekrar olacak sekilde yiiriitiilmiigtiir. Denemeler 21 giin boyunca her giin kontrol edilerek
sayimlar yapilmistir. 1. Glinden itibaren yapilan gdzlemlerde kokgiigiin 0.5 mm’lik ¢ikisi ¢imlenme olarak kabul edilmis olup, ¢imlenen
tohumlar petrilerden uzaklastirilmistir. Deneme sonucunda Amaranthus tiirlerinin ¢imlenmesi lizerinde sicaklik faktoriiniin etkili
oldugu gézlemlenmistir. Calismadaki Amaranthus tiirleri igerisinde en yiiksek ¢imlenmeyi 35 °C’de (%98.75) A. retroflexus tohumlari
gostermistir. En diisiik ¢imlenme ise 20 °C ve 35 °C’de (%1,25) A. viridis tohumlarinda goriilmiistiir. A. palmeri ve A. retroflexus
tohumlar ilk 72 saatte %95 ve iizeri ¢imlenme gdstermistir.

Anahtar Kelimeler: Amaranthus spp, yabanci ot, sicaklik, ¢cimlenme,

Investigation of the Germination Temperatures of Some Amaranthus Species
ABSTRACT

Amaranthus species are annual weeds that are harmful especially in agricultural areas in Tiirkiye and around the world. Knowing when
weed seeds will germinate and emerge helps effective program plans in weed management. This study was carried out in Erciyes
University Faculty of Agriculture Plant Protection Department Herbology Laboratory between 2022 and 2023 in order to determine
the germination biology of different Amaranthus species at different temperatures.In the study, the germination abilities of some
Amaranthus species (Amaranthus albus L, Amaranthus chlorostachys, L. Amaranthus palmeri S. Watson, Amaranthus retroflexus L.,
Amaranthus viridis L.) at 8 different temperature levels (5, 10, 15, 20, 25, 30, 35, 40 °C) were investigated. The research was carried
out in 4 repetitions according to the random plot design. Trials were checked every day for 21 days and counts were made. In the
observations made from the 1st day, the 0.5 mm emergence of the rootlet was accepted as germination and the germinated seeds were
removed from the petri dishes. As a result of the experiment, it was observed that the temperature factor was effective on the
germination of Amaranthus species. Among the Amaranthus species in the study, A. retroflexus seeds showed the highest germination
at 35 °C (98.75%). The lowest germination was observed in A. viridis seeds at 20 °C and 35 °C (1.25%). A. viridis seeds showed the
lowest total germination (4.68%) at all temperatures. A. palmeri and A. retroflexus seeds germinated 95% or more in the first 72 hours.

Key Words: Amaranthus spp, weed, temperature, germination,
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1. GIRIS

Diinya niifusunun artmastyla birlikte buna bagli besin
ihtiyact da aymi sekilde artis gostermektedir. Besin
ihtiyacini kargilamak amaciyla kiiltiir bitkilerindeki kalite
ve verim kaybii azaltmak igin zararli, hastalik ve
yabanct otlarin verdigi zarar1 azaltmak gerekir (Gtirbiiz,
2023).

Yabanci otlar; iiretimi yapilan bitkilerin kalite ile
verimini azaltan, kiiltiirel igslemleri istenilen etkinlikte ve
zamaninda yapilmasini Onleyen, tohumlarin
mahsule karigmastyla hayvan ve insan sagligini negatif
etkileyen, zararli ve hastaliklarin konaklamasina imkan
saglayan bitkilerdir (Anonim, 2022a). Yabanci otlar hava
alanlari, demiryollari, otoyollar, tarihi alanlar ve yapilar,
endiistri alanlari, boru hatlar1 ve sulama sebekeleri, kanal
kenarlar1 gibi yerlerde de biiylik problemlere sebep
olmaktadir (Isik ve ark., 2016). Kiiltiir bitkilerinin
yabanci otlarla rekabetinden etkilenmesi ¢cogunlukla ¢ikis

zararli

sonras1 ilk 1-1,5 aylik donem igerisinde olmaktadir.
Rekabetin  verdigi karg1  yabanci
miicadelede etkili olabilmek i¢in miidahalenin erken
donemde yapilmasi gerekmektedir (Bilgili ve Kadioglu,
2003).

Yabanci ot sorunlari, iiretici gelirini birkag farkli
sekilde azaltabilir. Herbisit maliyetleri ve ek toprak
isleme ihtiyacini artmasiyla iiretime ekonomik olarak
zarar verebilir (Grichar, 2008). Diinyada c¢ogu kiiltiir
bitkisinde yabanci otlar, ve hastaliklarin

zarara otlarla

zararli
toplamindan daha fazla kayiplara sebep olmaktadir.
Geligsmis {ilkelerde yabanci otlar iriiniin verim ve
kalitesinde %10-15 arasinda kayiplara sebep olurken,
Asya tilkelerinin bazilarinda bu oran %45’e kadar ¢iktig1
goriilmektedir (Giirsoy, 1982). Ulkemizde A.palmeri nin
domates ve aygigeginde rekabet giicliniin arastirmak
amacityla yiritiilen bir ¢alismada ay¢igegi ve domatesin
tarla ya da saksi ortamlarinda erken donemde rekabete
oldukga hassas olduklari, A. palmeri’nin sayisinin artmast
tarla sartlarinda {irtin veriminde %40 ile 70 arasinda
kayiplara sebep oldugu bildirilmistir (Ulgen, 2021).

Amaranthus spp. tanimlayan kelime, "sonsuz" veya
"hi¢ azalmayan diisiisler" anlamina gelen Yunanca
"amarantus" kelimesinden tiiretilmistir (Steckel, 2007).
Amaranthaceae’ler biiyiik cogunlukta ¢ok veya tek yillik
otsu bitkiler olup, az sayida odunsu tiirleri vardir (Onen
ve ark., 1999).

Amaranthus cinsinin yaklagik 70 tiirden olustugu
tahmin edilmektedir, bunlarin yaklasik 10 tanesi soya
fasulyesi, misir, pamuk, seker kamisi, meyve bahgeleri ve
sebzeler gibi ¢esitli {irlinlerle rekabet ederek 6nemli
oranda verim kaybma sebep olmaktadir (Braza ve
Takano, 2022).

A.albus yogunlugu olan pamuk ekim alanlarinda,
pamugun tiftik verimi ile A. albus yogunlugu arasindaki
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regresyon analizleri, artan yogunluklarla birlikte verimde
egrisel bir diislis oldugu goriilmis, tiftik veriminin 10
m'lik sirada bulunan her bir A. albus i¢in 11'den 8
kg/ha'ya diistiigii tespit edilmigtir (Warren, 1984).

A. palmeri’nin sorghum, havug, sogan ve lahana
bitkilerinin  fide biiylimesi iizerindeki
arastirildiginda, kiiltiir bitkilerinin kok ve siirgiinlerinin
A. palmeri’ye asir1 hassas oldugu, lahana (Brassica
oleracea) bitkisinin %17 ile %30 oraninda hassas
olmasinin yani sira havug ve sorghum ve bitkilerinin
lahana (Brassica oleracea) bitkisine gbre daha az
hassasiyette oldugu belirtilmistir (Menges R., 1988;
Dogan ve ark., 2018).

A. retroflexus Avrupa ile Tiirkiye’de en 6nemli 10
yabanci ot tiirleri arasinda yer almaktadir (Tozlu ve ark.,
2010). Ulkemizde bu cinse ait en yaygin goriilen tiirler A.
retroflexus ve A. albus’dur (Pala ve Mennan, 2014). A.
retroflexus iilkemizde tarim alanlarinda rastlanan,
ekonomik bakimdan en 6nemli istilact yabanct ot tiirleri
arasindadir (Elmusa, 2019). A. retroflexus L. bitkisinin
yogunlugu 7,3 m? olmasi durumunda pamuk verimi %90
azaltmaktadir (Warren, 1984).

A. viridis’in - m?de 12 bitkisinin mevcudiyeti,
kirmiz1 biberin (Capsicum baccatum L.) yaprak alanini,
yaprak ve govde biyokiitlesini sirasiyla %25, %72 ve
%74 oraninda azalttig bildirilmistir (Khan ve ark., 2022).

Saldirgan biiyiime aliskanligi ve ¢ok fazla tohum
tiretimi, Amaranthus tiirlerinin 151k, su ve besin igin kiiltiir

zararlari

bitkileriyle gii¢lii bir sekilde rekabet etmesine olanak
tanir (Guo ve Al-Khatib, 2003). Rekabet edebilirlik ise,
biiyiime 6zellikleri ve gevreye verilen tepkiler tarafindan
belirlenir. Sicaklik Amaranthus tiirlerinin gelisiminde
onemli bir gevresel faktor olarak goriilmektedir (Wright
ve ark., 1999).

Agroekosistemlerdeki yabanci ot tohum birikimleri
tipik olarak ¢ok sayida yabanci ot tiriinii igerir. Bu
tirlerin ne zaman ¢imlenecegini ve ortaya cikacagini
bilmek, etkili yabanci ot yonetimi programlarinin
planlanmasina yardimei olur. Tohum ¢imlenmesi, ¢evre
kosullarinin etkilegsimi ve fizyolojik hazir olma durumu
ile diizenlenir. Her bitki tiirii, ¢cimlenme i¢in gerekli olan
belirli bir ¢cevresel gereksinim araligina sahiptir (Steckel
ve ark., 2004).

Cimlenme olayi, tohumun su almasi ile geliserek
embriyonun radikulay1r  saran testa,
endosperm, veya perikarptan c¢ikarak serbest hale
gelmesiyle sonuglanan bir durumdur (Kéose, 2019).

Sicaklik, tohumlarin ¢imlenmesinden sorumlu olan

perisperm,

farkli enzimatik sistemlerin ve hormon sentez yollarmin
aktivitelerini diizenleyerek tohum ¢imlenmesini etkileyen
onemli bir faktordiir (Khan ve ark., 2022). Cimlenmenin
olustugu evre yabanci ot miicadelesi ve kiiltiir bitkisi ile
rekabeti bakimindan énemlidir (Ozkil ve Uremis, 2019).
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Ciinkii yabanct otun ekolojik bir nis icin rekabet
edebilecegi ilk asamay1 temsil eder (Leon ve ark., 2004).
Iliman  bolgelerde, yabanct ot  tohumlarmin
¢imlenmesinde belki de en Onemli faktor sicakliktir.
Kisin ve ilkbaharin baslarindaki soguk sicakliklar,
yalnizca uykuda olmayan tohumlarin metabolizmasini
engelleyerek ¢imlenmeyi engellemekle kalmaz, aym
zamanda bazi tiirlerin uyku halini de hafifletir. Tersine,
ilkbaharda 1lik sicakliklar tohum metabolizmasini arttirir
ve uykuda olmayan tohumlarin ¢imlenmesi igin gerekli
biyokimyasal reaksiyonlar1 tesvik eder ve bazi tiirlerde
tohum uykusunu hafifletebilir. Bazi yabanci otlar,
cimlenmek i¢in yalnizca sicakligin minimumun iizerinde
olmasini gerektirirken, digerleri ek olarak giinliik sicaklik
dalgalanmasini gerektirir (Leon ve ark., 2004).

Belirli bir iriin yetigtirme sistemindeki sorunlu
yabanci otlarin ortaya ¢ikma zamaninin anlasilmasi,
kontrol igin dogru ve zamaninda herbisit uygulamalari
yapmak i¢in hayati 6nem tagimaktadir (Bell ve ark.,
2015). Cikis oncesi olarak kullanilacak olan herbisitlerin
uygulama zamanin ayarlanmasinda, yabanci otlarin
cimlenme aralig1 énemlidir (Abaci ve Uremis, 2016).

Bu c¢alisma tarim alanlarinda sik rastlanilan bazi
Amaranthus tirlerinin (A. albus, A.chlorostachys,
A.palmeri, A. retroflexus, A. viridis) farkli sicaklik
derecelerinde ¢imlenme biyolojilerinin  belirlenmesi
amactyla Cimlenme sicakliklarinin
belirlenmesi bu yabanci ot tiirlerine karsi yapilacak
miicadele programlarinin olusturulmasinda kullanilan
onemli kriterlerdendir. Amaranthus spp. tohumlarinin
tarim alanlarinda miicadelelerinin yapilabilmesi i¢in

yiiriitilmistiir.

¢imlenme biyolojilerinin iyi bir sekilde bilinmesi

gerekmektedir.
2. MATERYAL VE YONTEM

Bu ¢alisma 2022-2023 yillarinda, sicakligin Amaranthus
tirlerinin ~ (Amaranthus albus L, Amaranthus
chlorostachys L. Amaranthus palmeri S. Watson,
Amaranthus retroflexus L., Amaranthus viridis L.) tohum
¢imlenmesi tizerindeki etkisini degerlendirmek amaciyla
Erciyes Universitesi Ziraat Fakiiltesi Bitki Koruma
Boliimii Herboloji laboratuvarinda yiiriitilmiistiir. A.
palmeri hari¢ diger tiirler, 2022 yilinda Kayseri’de farkli
arazilerdeki bitkilerden toplanan tohumlar
harmanlanarak, laboratuvar sicakliginda birkag ay
saklandiktan sonra kuru bitkilerden temizlenmistir. A.
palmeri tohumlari ise Prof. Dr. M. Nedim Dogan’dan
temin edilmistir. Temizlenen tohumlar 5 ©°C'de
buzdolabinda  saklanmistir.  Calismada  kullanilan
tohumlarin aymi biiyiiklilk ve renkte olmasma dikkat
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edilmistir. Amaranthus tiirlerinin ¢imlenme sicakliklarinm
arastirma calismalar tesadiif parselleri deneme desenine
gore 4 tekerriirlii olarak karanlik ortamda yapilmistir.
Tohumlar 6 cm c¢apindaki cift filtre kdgid1 bulunan steril
petrilere 20 adet konulduktan sonra iizerine 5 ml saf su
ilave edilerek 5, 10, 15, 20, 25, 30, 35 ve 40 °C sabit
sicakliklara ayarlanmis inkiibatorlere konulmustur.
Cimlenme siireleri ve oranlarimi tespit etmek amaciyla
sayimlar giinliik olarak yapilip 21 giin siiresince devam
etmis olup, ¢imlenme sayilabilmesi i¢in kok¢iigiin 0.5
mm biiyiimesi ¢imlenme olarak kabul edilip ¢imlenen
tohumlar petriden uzaklastirilmistir (ISTA, 1996; Uremis
ve Uygur, 1999; Tursun, ve ark., 2021)

Amaranthus spp. tohumlarinin  ¢imlenme
sicakliginin arastirilmasi calismasinda, ¢imlenme orani
(Gmax) (T50 T90) degerleri
hesaplanmistir. Buna gore:

Gmax=G [ Tx100 (Tursun, ve ark., 2021)

G: Cimlenen tohum sayisi (adet/petri),

T: Kullanilan toplam tohum sayis1 (adet/petri).

ve sireleri ve

T50= Tohumlarin %50'sinin ¢imlenmesi i¢in
gecen zaman (giin).

T90=Tohumlarin
gecen zaman (giin).

Verilerin degerlendirilmesinde GLM model tek
yonlil (ANOVA)
Uygulamalar arasindaki fark LSD ¢oklu karsilagtirma
testi (P <0.05) kullanilarak hesaplanmustir.

%90'min  ¢imlenmesi icin

varyans analizi uygulanmistir.

3.BULGULAR VE TARTISMA

Amaranthus albus L. tohumlarinin ¢imlenme sicakligt
arastirmasinda 5, 10, 15 ve 40 °C sicakliklarda ¢imlenme
goriilmemistir. A. albus’un minimum ¢imlenme
sicakliginin 20 °C optimum sicakliklarin ise 30-35 °C
arasi sicakliklar oldugu tespit edilmistir (Cizelge 1 ve
Sekil 1).

En yiikksek ¢imlenme oraninin (%60) oldugu
¢imlenme sicakligr ise 30 °C olarak tespit edilmistir.
Steckel ve ark. (2004), 5-35 °C arasindaki sicakliklarda
yaptigi caligmada A. albus ¢imlenmesi i¢in optimum

sicakliklarin ~ 30-35°C  oldugunu  bildirmislerdir.
Arastirmamizda da optimum sicaklik araligi Steckel ve
ark. (2004), c¢alismasi ile benzer degerlerde

goriilmektedir. Sicakligin 20°C’nin altinda ve 35°C’nin
iizerinde oldugu durumlarda c¢imlenmelerin durdugu
tespit edilmistir. A. albus’un sicaklik caligmasindaki
¢imlenme stireleri (T50 ve T90) incelendiginde ¢cimlenen
tohumlarin minimum 3 maksimum 20 giinde ¢imlendigi
tespit edilmistir. (Cizelge 1).
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Cizelge 1. A. albus farkl sicaklik derecelerindeki ¢gimlenme oranlari ve siireleri

Amaranthus tiirii Sicaklik °C G-max (%) T50 (giin) T90 (giin)
5°C 0+0b 0+0 ¢ 0+0d
10 °C 0+0 b 0+£0 c 0+0 d
15 °C 0+0 b 0+£0 c 0+0 d
20 °C 3.75+0 b 2.5¢19b 2.5+19¢
A. albus
25 °C 10£2.4 b 4503 b 475406 ¢
30 °C 60+8.2 a 4.5£1b 7.75£1.5b
35°C 56.25+10.1 a 9+1.2a 19.25+0.7 a
40 °C 040 b 040 ¢ 040 d

Aynt siitundaki harfler uygulamalar arasindaki farkin istatistiksel olarak 6nemli olmadigini gosterir. P<0.01 onem seviyesinde istatistiksel olarak

onemlidir. + = Standart sapma degerlerini vermektedir.

Amaranthus chlorostachys L. tohumlarinin
¢imlenme sicakligi caligmasinda 5, 10, ve 40 °C
sicakliklarda ¢imlenme goriilmemistir. A.
chlorostachys’in minimum ¢imlenme sicakliginin 15 °C
maksimum sicakligin ise 35 °C oldugu tespit edilmistir
(Cizelge 2 ve Sekil 1).

A. chlorostachys ile yiiriitiilen ¢alismada 5, 10 ve
40 °C’da tohumlarda herhangi bir ¢imlenme meydana

gelmemistir.  En yiiksek ¢imlenme oraninin (%70)
oldugu c¢imlenme sicakligi ise 35 °C olarak tespit
edilmistir. Sicakligin 15 °C’nin altinda ve 35 °C’nin
tizerinde oldugu durumlarda ¢imlenmelerin durdugu
tespit edilmistir. Cimlenme siireleri acisindan (T50 ve
T90) incelendiginde A. chlorostachys’in  sicaklik
caligmasindaki tohumlarim minimum 6 maksimum 21
giinde ¢imlendigi tespit edilmistir (Cizelge 2).

Cizelge 2. A. chlorostachys farkli sicaklik derecelerindeki ¢imlenme oranlari ve siireleri

Amaranthus tiiri Sicakhik °C G-max (%) T50 (giin) T90 (giin)

5°C 0+0 ¢ 0+0d 0+0 ¢

10 °C 0+0 ¢ 0+0d 0+0 ¢

15 °C 5+3.3¢C 6.5+2.5 be 9+6.3 b

20 °C 5424 ¢ 8.25+4.5 cd 11.75+6.3 b
A. chlorostachys 25 °C 46.25+4.9 b 12,511 a 16+2.5

30 °C 4875123 b 15.5+0.6 ab 21+0.9

35 °C 70+6.2 a 5.5+0.6 cd 17.75+£3

40 °C 0+0 0+0d 040 ¢

Aynt siitundaki harfler uygulamalar arasindaki farkin istatistiksel olarak 6nemli olmadigini gosterir. P<0.01 6nem seviyesinde istatistiksel olarak

6nemlidir. + = Standart sapma degerlerini vermektedir.

Amaranthus palmeri S. Watson tohumlarinin
5, 10 ve 40 °C sicakliklarda ¢imlenme goriillmemistir. A.
palmeri’nin minimum g¢imlenme sicakligmin 15 °C
optimum sicakliklarin ise 20- 35 °C sicakliklar arasi
oldugu tespit edilmistir (Cizelge 3 ve Sekil 1).

A. palmeri’nin ile yiiriitiilen aragtirmada 5, 10 ve
40 °C’de tohumlarda ¢imlenme meydana gelmedigi
goriilmiistiir. En yiiksek ¢imlenme oraninin (%91.25)
oldugu ¢imlenme sicakliklar1 ise 25- 35 °C olarak tespit
edilmigtir. Steckel ve ark. (2004), 5-35 °C sicakliklari
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arasinda yaptigt ¢alismada A. palmeri ¢imlenme
sicakligint optimum 25, 30, 35 °C sicakliklar olarak tespit
etmiglerdir. Arastirmamizda da ¢imlenme i¢in optimum
sicaklik araligi Steckel ve ark. (2004), c¢alismasi ile
benzerdir. Sicakligin 15 °C’nin altinda ve 35 °C’nin
iizerinde oldugu durumlarda ¢imlenmelerin durdugu
tespit edilmistir. A. palmeri’nin sicaklik ¢alismasindaki
¢imlenme siireleri (T50 ve T90) incelendiginde ¢imlenen
tohumlarin minimum 1 maksimum 6 giinde ¢imlendigi
tespit edilmistir (Cizelge 3).
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Cizelge 3. A. palmeri farkli sicaklik derecelerindeki ¢imlenme oranlari ve siireleri

Amaranthus tiirii Sicaklik °C G-max (%) T50 (giin) T90 (giin)
5°C 0+0 b 0+0 ¢ 0+0 ¢
10 °C 0+0 b 0+0 ¢ 0+0 ¢
15 °C 5+0 b 52542 a 52+2 a

. 20 °C 88.75+4.9 a 1+£0 be 2+0.7 be

A. palmeri
25 °C 91.25+43 a 1+£0 be 1+0 be
30 °C 91.25+43 a 1.75+0.3 ab 2.25+03b
35 °C 91.25+2.8 a 240 be 3+0.7b
40 °C 0+0 b 0+0 ¢ 0+0 ¢

Ayni stitundaki harfler uygulamalar arasindaki farkin istatistiksel olarak énemli olmadigimi gosterir. P<0.01 6nem seviyesinde istatistiksel olarak

6nemlidir. + = Standart sapma degerlerini vermektedir.

Amaranthus  retroflexus L. tohumlarmin
cimlenme sicakliginin arastirildigi caligmada 5 ve 40 °C
sicakliklarda ¢imlenme goriilmemistir. A. retroflexus’un
minimun ¢imlenme sicakliginin 10 °C, optimum
sicakliklarin ise 20-35 °C arasi sicakliklarda oldugu tespit
edilmistir (Cizelge 4 ve Sekil 1).

Yiritillen arastirmada 5 ve 40 °C’da A.
retroflexus’un tohum canliliginin durdugu goriilmektedir.
Cimlenme oraninin en yiiksek (%98.75) oldugu
cimlenme sicakligi ise 35 °C olarak belirlenmistir.
Steckel ve ark. (2004), 5-35 °C sicakliklar1 arasinda
yaptig1 calismada A. retroflexus ¢imlenme sicakligini
optimum 25, 30, 35 °C sicakliklarda oldugunu, Uremis ve
Uygur, (1999) A. retroflexus’un minimum, optimum ve
maksimum ¢imlenme sicakliklarini tespit etmek amaciyla
yaptiklar1 ¢alismada minimum 10 °C optimum 30 °C,

maksimum 40 °C oldugunu, Kaya ve Nemli, (2004) A.
retroflexus’'un maksimum ve minimum ¢imlenme
sicakliklarinin saptanmasi amaciyla yaptiklari ¢alismada
A. retroflexus tohumlarinin minumum 10°C maksimum
35°C ¢imlendigini belirlemislerdir. Arastirmamizda da
¢imlenme i¢in optimum sicaklik araligi ile Steckel ve ark.
(2004), Uremis ve Uygur, (1999), Kaya ve Nemli, (2004)
calismasiyla benzer degerler gostermektedir. Sicakligin
10 °C’nin altina diistiigli ve 35 °C’nin lizerine ¢iktigi
durumlarda A. Retroflexus tohumlarinda ¢imlenmelerin
durdugu tespit edilmigtir. A. retroflexus’un sicaklik
caligmasindaki ¢imlenme (T50 ve T90)
incelendiginde ¢imlenen tohumlarin minimum 35 °C’de
1 giinde maksimum 15 °C’de 9 giinde ¢imlendigi tespit
edilmistir (Cizelge 4).

suireleri

Cizelge 4. A. retroflexus farkli sicaklik derecelerindeki ¢imlenme oranlari ve siireleri

Amaranthus tiirii Sicakhk °C ~ G-max (%) T50 (giin) T90 (giin)
5°C 0+0d 0+0 e 0+0d
10 °C 22.5£5.5¢ 6+£0.5b 8+0.8 a
15 °C 53.75t6 b 8t0 a 8.75+0.3 a
20 °C 90+4.7 a 2+0 ¢ 240 ¢

A. retroflexus
25 °C 96.25+2.8 a 2+0 ¢ 2.5+0.3 be
30 °C 96,25+2.8 a 1.5+0.3 cd 2.5+0.6 be
35 °C 98.75+1.4 a 1.25+0.3 d 3.25+0.6 b
40 °C 0+0d 0+0 e 0+0d

Aynt siitundaki harfler uygulamalar arasindaki farkin istatistiksel olarak 6nemli olmadigini gosterir. P<0.01 onem seviyesinde istatistiksel olarak

onemlidir. = = Standart sapma degerlerini vermektedir.

Amaranthus. viridis L. tohumlarinin ¢imlenme
sicakliklarmin tespiti ile ilgili yiiriitiilen arastirmada 5,
10, 15, ve 40 °C sicakliklarda ¢imlenme meydana
gelmemigtir. A, viridis’in cimlenme
sicakliginin 20 °C optimum sicakligin ise 30 °C oldugu
tespit edilmistir (Cizelge 5 ve Sekil 1).

Yiriitiilen ¢aligmada 5, 10, 15, ve 40 °C’nin
tohum canliligin durdugu goriilmektedir. Cimlenmenin
oranmin en yiiksek 30 °C’de (%13.75) oldugu tespit

minimum
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edilmistir. Chauhan ve Johnson, (2009) A. viridis’in
cimlenme ekolojisi ile ilgili yaptiklar1 ¢aligmada en iyi
¢imlenme sicakliklarint 20-30 °C arasinda oldugunu, 10
°C’da ¢cimlenme olmadigini bildirmislerdir.
Arastrmamizda da ¢imlenme i¢in optimum sicaklik
aralig1 Chauhan ve Johnson, (2009) calismasiyla benzer
degerler gostermektedir. Sicakligm 20°C’nin altinda ve
35 °C’nin lizerinde oldugu durumlarda ¢imlenmelerin

durdugu tespit edilmistir. 4. viridis’'in = sicaklik
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caligmasindaki ¢imlenme siireleri (T50 ve T90) maksimum 7 gilinde ¢imlendigi tespit edilmistir

incelendiginde c¢imlenen tohumlarin minimum 3 (Cizelge 5).

Cizelge 5. A. viridis farkl sicaklik derecelerindeki ¢cimlenme oranlari ve siireleri

Amaranthus tiirii Sicakhk°C  G-max (%) TS0 (giin) T90 (giin)
5°C 0+0 b 0+0 a 0+0 a
10 °C 0£0b 00 a 00 a
15°C 0+0 b 0+0 a 040 a

A viridis 20 °C 1.25+1.4b 475455 a 4.75£5.5a
25 °C 2.5+1.7b 55+£3a 55+53a
30 °C 13.75+49 a 4+1 a 6.25t19a
35 °C 1.25+1.14 b 3+3.5a 3+3.5a
40 °C 0+0 b 0+0 a 0+0 a

Aynt siitundaki harfler uygulamalar arasindaki farkin istatistiksel olarak 6nemli olmadigmni gosterir. P<0.01 énem seviyesinde istatistiksel olarak

onemlidir. + = Standart sapma degerlerini vermektedir.

10-35 °C'de, A. retroflexus ¢imlenme orani bes
tiir arasinda en yiiksek iken, A. viridis’in ise en diisiik
olarak tespit edilmistir. Bu sonuglar, A. retroflexus
tohumlarinin, diger Amaranthus spp. tohumlarina goére
daha genis bir sicaklik araliginda daha yiiksek ¢imlenme
oranina sahip oldugunu géstermektedir.

A. palmeri tohumunun ¢imlenme orammmn 15
°C'de diisiik oldugu ve sicaklik arttik¢a kademeli olarak
arttigl, maksimum c¢imlenmenin 25-35 °C sicakliklari
arasinda oldugu tespit edilmistir. Amaranthus tiirleri 20-
25 °C 'ye gore 30-35 °C'de daha yiiksek c¢imlenme
oranlarina sahiptir. Bununla birlikte 10-15 °C de, A.
retroflexus ¢imlenme oranlari, A. palmeri’den daha
yiiksektir.

A. retroflexus hari¢ diger Amaranthus tiirlerinde
10 °C tohum ¢imlenmesi gozlemlenmemistir. Sicaklik

A. albus G-max (Maksimum Cimlenme oram % )
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arttikca tohum ¢imlenmesi kademeli olarak artmis ve bes

tirde de 35 ©°C'nin iizerindeki sicaklikta tohum
¢imlenmesi olmamustir. Bu sonuglar, Amaranthus
tirlerinin  tohum ¢imlenmesinin yiiksek sicakliklar

tarafindan engellendigini gdsteren onceki caligmalarla
uyumludur (Wright ve ark., 1999).

Sonu¢ olarak Amaranthus spp. yabanci ot
tohumlarina yonelik yapilan g¢imlenme sicakligi
denemelerinde tohumlarin en iyi ¢imlenme siiresi ile
orani tespit edilmistir. ile birlikte
Amaranthus spp. tarim alanlarindaki zararlarina yonelik

Bu arastirma

calismalarda arastirmacilara bir alt yap1 saglayacagi ve
uygun ¢imlenme siirelerinin ve oranlarinin bilinmesi ile
calismalarda 6n bilgi verilmesi acisindan 6nemli olacagi
beklenmektedir.

A. Chlorostachys G-max (Maksimum Cimlenme oram %)
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OZET

Diinyada, insanlarin ana besin kaynagi olan geltik, stirekli su olan tavalarda iiretilmektedir. Son yillarda iklimsel degisimlere bagli yasanan su
sikintisindan dolayr Karadeniz ve Marmara Boélgelerinde damla sulama ile celtik yetistiriciligine baglanmistir. Damla sulama yontemiyle yapilan
iretimde yabanci ot tiirlerinde farkliliklar ortaya ¢ikmaktadir. Bu ¢alismada; Canakkale ve Balikesir illerinde damla sulama ile geltik yetistiriciligi
yapilan tarlalarda bulunan yabanci ot tiirlerinin, yogunluklarinin ve goriilme sikliklarinin tespit edilmesi amaglanmigtir. Surveyler; 2021 yilinda,
Balikesir ve Canakkale illerinde, damla sulama ile celtik iiretimi yapilan alanlarda, giidiimlii 6rnekleme yontemine gore yapilmistir. Yabanci ot sayimlari
gergeveyle, atilacak sayisi ise, arazinin biiyiikligiine gére belirlenmistir. Alani 5 dekara kadar olan tarlalarda 6; 5-10 dekar arazilerde 8; 10-20 dekar
tarlada 10; 20 dekarm {izerinde olan tarlalarda 12 kez, 1/4 m?’lik gergeveler atilarak yabanci otlarin tiir bazinda sayimlart yapilmigtir, Sayimlardan elde
edilen verilerden rastlanma sikliklari hesaplanmustir. Flora of Turkey (Davis, 1965-1988) yabanci otlarin teshisinde, Ulug ve ark., 1993’da
isimlendirilmesinde kullanilmstir.

Survey ¢alismalarinda, 15 familyaya ait 34 farkli yabanci ot tiirii tespit edilmistir. Belirlenen yabanci otlardan 11°i dar yaprakli, digerleri genis yaprakli
yabanci ot tiirlerindendir. Tiir sayis1 bakimindan 10 tiirle Poaceae familyasi ilk siray1 alirken, bunu 5 tiirle Asteraceae ve 2’er tiirle Amaranthaceae,
Boraginaceae, Brassicaceae, Cyperaceae ve Solanaceae familyalar takip etmistir. Yabanci ot sayimlarinda; Balikesir-Gonen’de damla sulama yapilan
alanlarda genis yaprakli yabanci otlardan en yogun Amaranthus retroflexus L. tiirii oldugu, bunu Portulaca oleracea L., Xanthium strumarium L.,
Datura stramonium L. tiirlerinin takip ettigi, dar yapraklilardan sirasiyla Digitaria sanguinalis (L.) Scop., Echinochloa crus galli (L.) P. Beauv., Cyperus
rotundus L., Cynodon dactylon (L.) Pers. tiirlerinin yogun oldugu saptanmustir. Canakkale Biga’da ise; genis yapraklilardan P. oleracea tiiriiniin en
yogun oldugu, bunu A. retroflexus, Convolvulus arvensis L., X. strumarium tiirlerinin takip ettigi, dar yapraklilardan da sirasiyla E. crus-galli, D.
sanguinalis, C. dactylon, C. rotundus tiirlerinin yogun oldugu belirlenmistir. Bahsedilen tiirlere ayn1 sekilde en sik rastlanmusgtir.

Anahtar Soézciikler: Celtik (Oryza sativa L.), damla sulama, yabanct ot tiirleri, yogunluklari, rastlanma sikligi.

Densities and Frequencies of Weed Species Found in Drip Irrigated Rice Production
Areas in Canakkale and Balikesir Provinces

ABSTRACT

Rice, which is the main food source of people in the world, is produced in pans filled with water. In recent years, due to the water shortage due to
climatic changes, paddy cultivation has started with drip irrigation in the Black Sea and Marmara Regions. There are differences in weed species in the
production made by drip irrigation method. In this study; It is aimed to determine the weed species, their densities and their incidence in the fields where
rice cultivation is done with drip irrigation in Canakkale and Balikesir provinces. Surveys; In 2021, in Balikesir and Canakkale provinces, in the fields
where rice production is made with drip irrigation, guided sampling method was used. Weed counts were determined by the frame, and the number to
be discarded was determined by the size of the land. 6 in fields with an area of up to 5 decares; 8 on 5-10 decares of land; 10 in a 10-20 decares field;
In the fields over 20 decares, weeds were counted on the basis of species by throwing frames of 1 m2 12 times. The frequency of occurrence was
calculated from the data obtained from the counts. Flora of Turkey (Davis, 1965-1988) was used in the identification of weeds and in the nomenclature
of Ulug et al., 1993.

In survey studies, 34 different weed species belonging to 15 families were identified. Eleven of the determined weeds are grass, the others are broadleaf
weeds. In terms of the number of species, Poaceae family took the first place with 10 species, followed by Asteraceae with 5 species and Amaranthaceae,
Boraginaceae, Brassicaceae, Cyperaceae and Solanaceae families with 2 species each. In weed counts; Among the broadleaf weeds in Balikesir-Gonen,
Amaranthus retroflexus L. is the most intense species, followed by Portulaca oleracea L., Xanthium strumarium L., Datura stramonium L. species,
among grass weeds, Digitaria sanguinalis (L.) Scop., respectively. P. Beauv., Echinochloa crus galli P. Beauv., Cyperus rotundus L., Cynodon dactylon
(L.) Pers. species were found to be dense. In Canakkale Biga; Among broadleaf, P. oleracea is the most dense, followed by A. retroflexus, Convolvulus
arvensis L., X. strumarium species, and grass E. crus-galli, D. sanguinalis, C. dactylon, C. rotundus species, respectively. has been determined. The
mentioned species were also found most frequently.

Keywords: Rice (Oryza sativa L.), drip irrigation, weed species, survey, frequency, density.
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1. GIRIS

Bugdaygiller familyasindan olan ¢eltik (Oryza sativa
L.), insan beslenmesinde misir ve bugdaydan sonra en
¢cok yararlanilan, ayrica diinya niifusunun yaridan
cogunun temel besini olan 6nemli iirlinlerinden biridir.
Tuzlu ve alkali topraklarda yetisebilmesi, dolayisiyla bu
arazilerin 1slahinda etkili olmasi ve bu topraklardan
ekonomik verim alinmasi agisindan birgok {tilkenin
tariminda O6nemli bir yere sahip olan ¢eltik, suda
¢imlenebilen ve sudaki erimis oksijenden faydalanarak
gelisebilen tek tahil cinsindendir (Siirek ve ark., 2016).
Diinyada en verimli g¢eltik {iretimi tropikal ve 1liman
bolgelerde yapilmaktadir. Yaklasik 1,5 milyar hektar
alan1 olusturan diinya tarim alanlariin 700 milyon
hektarini tahillar kaplamakta ve bu alanlarin tahmini
%?22’sinde de geltik tiretilmektedir. Diinyada yaklasik
160.26 milyon hektar alanda 754.408 bin ton geltik
tiretilmekte olup, iiretim bakimindan 6nde gelen iilkeler;
Cin, Hindistan, Endonezya, Banglades ve Vietnam’dir.
Tiirkiye’de ise 126 bin hektar alanda 980 bin ton geltik
tretmektedir ve iiretimin %701 Marmara, %26's1
Karadeniz, %2'si Giineydogu Anadolu, %2'si I¢
Anadolu Bbolgelerinde yapilmaktadir. Ayrica 31 ilde
celtik tarimi yapilmakla birlikte, en ¢ok iiretim Edirne
(%44), Samsun (%15), Balikesir (%13), Canakkale
(%7) ve Corum’da (%6") gergeklestirilmektedir. S6z
konusu illerin iiretimleri toplam iiretimin %85 ini
olusturmaktadir. Balikesir ilinde 158.600 dekar alandan
118.620 ton, Canakkale ilinde 110.236 dekar alanda
93.020 ton olmak iizere, toplam 268.836 dekar alanda
211.640 ton geltik elde edilmektedir (Anonim, 2019;
Anonim, 2021a). Tirkiye celtik veriminde ve tiretim
miktarinda son yillarda ciddi artislar saglamis olsa da
heniiz kendi i¢ tiiketimini kargilar diizeye gelememistir.
Bu yiizden ihtiyag duyulan pirincin bir kismi
yurtdisindan ithal edilmektedir. Celtik ithalatinin biiyiik
¢ogunlugu ABD, Rusya Federasyonu, Bulgaristan ve
Yunanistan'dan; piring ithalati ise Italya, ABD,
Hindistan,  Misir, Vietnam ve  Tayland dan
yapilmaktadir. I¢ tiiketimin karsilanmasi igin {ilkemizde
geltik dretim alanlarmin artirillmasi gerekmektedir.
Diinyada da niifusun yaridan fazlasinin ana besin
kaynagi olan celtige, niifustaki artisa paralel olarak her
gecen giin talep artmakta,
karsilanabilmesi i¢in ¢eltik tiretiminin de artirtlmasina
calisilmaktadir. Ayrica son yillarda yasanan iklimsel
degisimlere bagl olarak diger kiiltiir bitkilerinde oldugu
gibi celtik iiretiminde de verimde degismeler ve
ozellikle su kisitlamasina bagli olarak yetistiriciliginde
zorluklar yaganmaktadir.

Ulkemizde celtik tavalarda, ekiminden hasada
kadar su iginde yetistirilmektedir. Dolayisiyla

soz konusu talebin

vejetasyon donemi boyunca Onemli miktarlarda suya
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ihtiya¢ duymaktadir (Siirek, 2002). Ancak yasanan
kiiresel  iklim  degisikligine bagli olarak su
kaynaklarinda su miktar1 azalmakta, buna bagli olarak
tarimsal alanlarda su  kullanimma  kisitlamalar
getirilmekte, hatta iiretim deseninde degisiklikler
yapilmaktadir. Giiniimiizde de celtik iiretiminde iklim
kosullarina bagli olarak ekim alanlarinda ve sulama
suyunda kisitlamalar olugsmaktadir. S6z konusu iklimsel
degisimden tarimsal iretimin en az etkilenmesi igin
degisik iretim teknikleri  gelistirilmekte, yeni
teknolojiler adapte edilmeye galisiimaktadir (Ozgeng ve
Erdogan, 1988). Son yillarda pek c¢ok iiriinde su
kaynaklarmin  korunmasi, maliyetlerinin
azaltilmasi gibi olumlu yonleri nedeniyle damla sulama
sistemleri tercih edilmektedir (Nar ve ark., 2018).
Ulkemizde de celtik ekim alanlarinda yasanan su
sikintisina bagli olarak ve ¢eltik yetistiriciliginde olusan
talep artisinin karsilanmasia yonelik Karadeniz ve
Marmara Bolgelerinde damla sulama ile ¢eltik tiretimine
baglandigi ve ¢iftgiler tarafindan ilgi gordiigi
bilinmektedir.

Diger bitkisel tiretimlerde oldugu gibi celtik
tariminda da verim ve kaliteyi etkileyen Onemli
faktorlerden biri yabanci otlardir. Celtik iiretiminde
diizenli olarak yabanci ot miicadelesi yapilmadiginda,
%90’lara  kadar kayiplar1  ortaya
cikabilmektedir. Kayiplarin en aza indirilmesi amaciyla,
yabanct otlarla miicadele ¢eltik ekimiyle birlikte
baslamakta hasat donemine kadar devam etmektedir
(Dhiman ve Mukherjee, 2006). S6z konusu alanlarda
darican, ¢atal otu, kiz otu, dip otu, kurbaga kasigi, baraj

sulama

varan  lriin

otu, topalak, kofalik, hasir otu, deniz dili, su meneksesi,
ayak otu gibi yabanc1 ot tiirleri sorun olmaktadir (Sokat
ve Ozkul, 2015). Ancak damla sulama yapilan celtik
alanlarinda bahsedilen tiirler haricinde farkli tiirler
goriilmekte ve miicadelesinde sikintilar
yasanabilmektedir (Sokat, 2021 a:b).

Celtik tiiketiminde olusan talebin karsilanabilmesi
icin yeni ¢eltik Ttretim alanlarinin olusturulmasi,
ozellikle meyilli arazilerden faydalanilabilmesi ve iklim
degisikligine bagli olarak geltik iiretiminde suyun
optimum igin
yararlanilmasi biiylik 6nem arz etmektedir. Ayrica
damla sulama, bugdaygiller ile kiglik yem bitkileri
sonrasi ve daha once hi¢ ¢eltik ekilmemis alanlarda
celtik iiretimine olanak saglayarak iilke ekonomisine
katki saglayacaktir. Ozellikle tava sulamayla uzun
yillardan  bu tarlalarda  ¢eltik
yetistirilmesinden olanagi

kullanilmasi damla  sulamadan

yana  ayni

dolay1
bulunmayan s6z konusu alanlarda {irlin miinavebesi
imkan1 olusabilecektir (Sokat, 202la:b:c:d, Sokat,
2022).

miinavebe

Caligmada; Balikesir ve Canakkale illerinde,
damla sulama ile geltik yetistirilen alanlarda problem
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olan yabanci ot tiirleri ile bu tiirlerin yogunluklar1 ve
rastlanma sikliklar1 belirlenmistir.

2. MATERYAL VE YONTEM
2.1. Materyal

Calismada; Balikesir ve Canakkale fllerinde damla
sulama ile yetistirilen ¢eltik bitkileri ile s6z konusu
alanlarda bulunan yabanci otlar, sayim ¢ercevesi, plastik
posetler, kese kagitlari, etiketler, serit metre gibi
malzemeler ile sulama borulari gibi ekipmanlar ana
materyalini olusturmustur.

2.2. Yontem

Survey c¢alismalar;; 2021 yilinda, Balikesir’de
Gonen ve Canakkale ilinde Biga ilgelerinde, damla
sulama ile geltik liretimi yapilan alanlarda, giidiimlii
ornekleme metoduna gore yapilmistir (Bora ve Karaca,
1970). Balikesir ilinde Génen (14 tarlada 455 da),
Canakkale ilinde Biga (15 tarlada 488 da) Ilgelerinde
olmak fiizere toplam 29 tarlada, 943 da alanda
incelemelerde  bulunulmustur. Ornekleme yapilan
alanlara ait bilgiler Cizelge 1°de, Canakkale ve Balikesir
damla sulama yapilan geltik alanlarina ve sayimlara ait
gortntiiler de Sekil 1°de verilmistir.

Cizelgel. Balikesir ve Canakkale Illerinde damla sulama ile yetistiricilik yapilan celtik tarlalarindaki survey alanlar1 (da)

il flge Tarla sayilar1 (adet) Incelenen alan (da)

Balikesir Gonen 14 455
Canakkale Biga 15 488
Toplam 29 943

Yabanci ot sayimlari; gerceve metoduna gore
yapilmis olup, atilacak c¢ember sayisi, tarlalarin
biiyilikliigiine gore belirlenmistir. Alan1 5 dekara kadar
olan arazilerde 6; 5-10 dekarlik tarlalarda 8; 10-20
dekar alanda 10; 20 dekarin lizerinde olan alanlarda 12
kez, 1/4 m?’lik cemberler atilarak yabanci otlarm tiir
bazinda saymmlari gergeklestirilmis ve survey

kartlarma islenmistir. Sayimlarda genis yapraklilar
tiim bitki olarak, dar yapraklilar ise saplar1 sayilarak
belirlenmistir (Isik ve ark., 2000).

Yabanc1 ot yogunluklari; sayimlar sirasinda
tespit edilen yabanci ot tiirleri ve sayilart dikkate

almarak m?’deki yabanci ot yogunlugu belirlenmistir
(Bora ve Karaca, 1970).
Yabanct ot tiirlerinin rastlanma sikhg

(R.S); Asagidaki formiile gore hesaplanmigtir (Odum,
1971).

R.S=100 X Bir tiiriin bulundugu 6l¢iim sayisi (n)
/ yapilan toplam 6l¢iim sayisi (m)
tiirlerinin

Yabana ot teshisi  ve

adlandirilmasi; yabanci ot tiirlerinin tespitinde Flora
of Turkey (Davis, 1965-1980), isimlendirilmesinde

Ulug ve ark., 1993’ten yararlanilmistir.

Sekil 1. Balikesir ve Canakkale illeri damla sulama yapilan ¢eltik arazisi ile sayim goriintiileri.
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3. BULGULAR VE TARTISMA

3.1. Survey Calismalari

Balikesir ve Canakkale illerinde damla sulama ile geltik
yetistiriciligi yapilan alanlarinda, 2021 yilinda yapilan
survey ¢aligsmalari 2 ilgede (Gonen ve Biga) yiiriitilmiis
olup, toplam 29 tarlada 6rnekleme yapilmistir. Caligma
sonucunda; 15 familyaya dahil 34 farkli yabanci ot tiirii
tespit edilmistir. Saptanan yabanci otlarin 11 tiirti dar

Familya Sayilart

yaprakli, digerleri genis yaprakli yabanci otlardandir.
Tiir sayis1 bakimindan 10 tiirle Poaceae familyasi ilk
siray1 alirken, bunu 5 tiirle Asteraceae ve 2’er tiirle
Amaranthaceae, Boraginaceae, Brassicaceae,
Cyperaceae ve Solanaceae familyalar1 takip etmistir
(Sekil 2). Yasam siireleri bakimindan 6 tiiriin ¢ok yillik,
digerlerinin tek yillik yabanci otlardan oldugu
belirlenmistir.

10

8

6

4

2
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Sekil 2. Damla sulama yapilan geltik alanlarinda rastlanan yabanci otlarin familyalarina gére dagilim

Yabanci ot sayimlarinda; Balikesir-Gonen’de
damla sulama yapilan alanlarda genis yapraklilardan en
yogun Amaranthus retroflexus L. tirii oldugu, bunu
Portulaca oleracea L., Xanthium strumarium L.,
Datura stramonium L. tiirlerinin takip ettigi, dar
yapraklilardan sirasiyla Digitaria sanguinalis (L.)
Scop., Echinochloa crus galli P. Beauv., Cyperus
rotundus L., Cynodon dactylon (L.) Pers. tiirlerinin

yogun oldugu saptanmistir. Canakkale Biga’da ise genis

yaprakli yabanci otlardan P. oleraceae tiiriiniin en
yogun oldugu, bunu sirasiyla A. retroflexus,
Convolvulus arvensis L., X. strumarium tiirlerinin takip
ettigi, dar yapraklilardan da sirasiyla E. crus-galli, D.
sanguinalis, C. dactylon, C. rotundus tiirlerinin yogun
oldugu belirlenmistir. Bahsedilen tiirlere ayni sekilde en
sik rastlanmistir. S6z konusu tiirler ve bunlara ait
rastlanma siklig1 ile yabanci ot yogunlugu degerleri
Cizelge 2’de gorilmektedir.

Cizelge 2. Balikesir ve Canakkale illerinde, 2021 yilinda, damla sulama yapilan geltik tarlalarinda tespit edilen yabanci
otlar tiirleri, rastlanma sikliklar1 (RS %) ve yabanci ot yogunluklar: (YOY adet/m?).

Balikesir (Gonen) Canakkale (Biga)

Familyasi ili ismi i ismi
y Bilimsel Ismi Tiirkce Ismi RS YO Y RS YOY
(%) (adet/m?) (%) (adet/m?)
Amaranthus albus L. Horoz ibigi 1.5 0.07 10.4 0.53
Amaranthaceae
Amaranthus retroflexus L. Klrmlfl kokld tilki 57.1 242 433 2.12
kuyrugu
. . Tarla kopek
Asteraceae Anthemis arvensis L. papatyast 0.0 0.0 0.1 0.01
Lactuca saligna L. Deli marul 0.0 0.0 0.1 0.01
Matricaria chamomilla L.  Hakiki papatya 0.0 0.0 0.2 0.04
Sonchus asper (L.) Hill Esek marulu 0.0 0.0 0.2 0.01
Xanthium strumarium L. Domuz pitragi 28.5 20 15.80 0.89
Boraginaceae Heliotropium europaeum L. Bozot 1.2 0.5 14 0.13
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Chrozophora tinctoria (L)

Rafin. Bambul otu 11 0.03 1.3 0.15
Brassicaceae Sinapis arvensis L. Yabani hardal 0.0 0.0 2.8 0.13
Raphanus raphanistrum L. Yabani turp 0.0 0.0 2.7 0.29
Chenopodiaceae Chenopodium album L. Sirken 25 0.38 15 0.03
Convolvulaceae Convolvulus arvensis L. Tarla sarmasigi 24 0.4 10.23 0.46
Cyperaceae* Cyperus rotundus L. Topalak 50.0 1.81 40.50 1.96
C. difformis Kiz otu 10.0 0.09 1197 0.82
Malvaceae Hibis_cus trionum L." Yabani bamya 2.1 0.63 0 0
ALutlon theophrasti Giizel hatmi 19 003 16 0.01

Dar yaprakli sinir

Plantaginaceae  Plantago lanceolata L. otu 0.0 0.0 0.1 0.01
Bromus tectorum L. Piiskiillii cayir 0.0 0.0 1 0.02
Echinochloa crus-galli (L) oo 82.2 274 879 36
P. Beauv.
Poaceae™ E. colonum Benekli darican 1.0 0.08 1 0.01
Sorghum halepense (L) y. a0 7.1 101 83 0.93
Pers.
Cynodon dactylon (L.) Pers. Kopekdisi ayrig 9.1 167 131 1.98
gégga”a sanguinalis (L) 01 oty 72.1 282 739 3.27
SBetarla verticillata (L.) P. Yapiskan ot 0.0 0.0 03 0.002
eauv.
Paspalum paspalodes o
(Michx.) Seriber Su ayrig1 0.0 0.0 0.03 0.001
Alopecurus myosuroides s -
Huds.var. Myosuroides Tilki kuyrugu 0.0 0.0 0.01 0.001
Lolium rigidum L. Ingiliz ¢imi 14.2 149 128 0.63
Polygonaceae Polygonum spp. Biber otu 14 0.5 0.8 0.1
Portulacaceae Portulaca oleracea L. Semiz otu 57.1 233 56.6 2.9
Solanaceae Solanum nigrum L. Kopek tiziimi 2.9 0.74  3.33 0.23
Datura stramonium L. Seytan elmasi 214 1.09 116 0.45
Zygophyllaceae  Tribulus terrestris L. Demir dikeni 11.4 0.05 1.1 0.01

Damla sulama ile yetistiricilik yapilan geltik tarlalarinda en sik rastlanan yabanci ot tiirleri Sekil 3’te
verilmistir.

Amaranthus retroflexus L. Portulaca oleracea L. Xanthium strumarium L.
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Echinochloa crus-galli (L.) P.
Beauv.

L X X I\’I ,”;.‘. e f
Cynodon dactylon (L.) Pers.

Sekil 3. Balikesir ve Canakkale illeri damla sulama yapilan geltik tarlalarinda en yogun goriilen yabanci ot tiirlerinin

orijinal resimleri.

Celtik iiretimi bilindigi gibi tavalarda siirekli su
icerisinde yapilmaktadir. Tavalar igerisinde siirekli belli
seviyede su bulunmasi yabanci otlar1 baskilayarak
miicadelesine katki saglamaktadir. Yapilan ¢alismalarda
geltik iretim alanlarinda 26 familya ait 95 yabanci ot
tirli  belirlendigi, 23 tiir ile Poaceae familyasinin ilk
sirada yer alirken, bunu Cyperaceae (14 takson) ve
Asteraceae (11) familyalar1 takip ettigi, bunlardan 50
tlriin karasal, 34 tiirtin sucul, 11 tiirtin ise hem karasal
hem de sucul forma sahip oldugu, 54 tiiriin ¢ok yillik, 38
tiiriin tek yillik, 3 tiiriin de ¢coklu yasam siiresine sahip
oldugu ifade edilmistir (Yazlik ve ark., 2020). Bu tiirler
icerisinde E. crus galli (L.) P. Beauv., E. oryzoides
(Celtiksi darican), E. colonum, Leersia oryzoides (L.)
Swartz (Alibeyotu), Eragrostis pilosa L. (Riizgarotu),
Leptochloa fascicularis (Baraj otu), D. sanguinalis,
Cyperus difformis (Kiz otu), C. fuscus (Veniis otu), C.
esculentus (Sar1 topalak), C. glomeratus (Sehvet otu),
Paspalum paspaloides (Michx.) Scribner (Su ayrigi),
Lindernia dubia (L.) Pennell (Dip otu), Alisma
plantago-aquatica L. (Kurbaga Kagig1), Scirpus
maritimus L. (Kofalik), S.mucronatus (Uckdse sandalye
saz1), Ammannia auriculata Willd. (Sogiit otu), A.
coccinea (Giivercin ayagi), Typha latifolia L. (Genis
yaprakli hasir otu), T. angustifolita (Dar yaprakli hasir
otu), Juncus spp. (Hasir otu tiirleri), Phragmites
australis (Cav.) Trin. Ex Steudel L. (Kamus), Agropyron
repens L. (Ayrik), Potamogeton natans L. (Deniz dili,
kindira), P. nodosus (Bogumlu su siimbiilii), P.
pectinatus (Su stimbiilii), Paspalum dilatatum Poiret
(Adi yalanci dar1), Rhynchospora alba (L.) Vahl.
(Gagali saz otu), Butomus umbellatus L. (Su
meneksesi), Equisetum fluviatile L. (Su at kuyrugu),
Carex riparia Curtis (Ayak otu), Panicum spp. (Yabani
dar1) gibi yabanci ot tiirlerinin daha yogun goriildiigi,
ancak soz konusu tiirler icerisinde de E. crus galli, E.
oryzoides, L. fascicularis, D. sanguinalis, C. difformis,
C. fuscus, P. paspaloides, L. dubia, A. plantago-
aquatica, S. maritimus, A. coccinea tiirlerinin
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yetistiricilikte 6nemli sorun olusturdugu bildirilmistir
(Anonim, 2017: Isik , 2000; Isik ve ark.. 2000; Isik ve
ark., 2001; Uzun, 2009; Uzun ve Demirkan, 2018;
Sokat, ve Ozkul, 2015; Kiral ve ark., 1985; Siirek, 2002;
Siirek ve ark. (2016); Altop ve Mennan, 2018; Demirci
ve Uzun, 2001; Damar, 2006; Smith ve ark., 1977;
Akkoyunlu, 2005).

Celtik {iretiminde damla ilgili
Bakanligimizca 2019 yilinda ‘Celtikte Damla Sulama
Sistemlerinin Kullanim Olanaklarinin  Arastirilmast’
isimli iilkesel bir proje ¢aligmasi yiiriitiilmiistiir. {zmir
(Menemen) ve Kirklareli illerindeki ~ deneme
alanlarinda C. rotundus, S. halepense, P. oleracea, E.
curus-galli,  E.oryzoides, S. arvensis, C. album,
Polygonum spp., C. arvensis, A. myosuroides, A.
retroflexus, A. palmeri, Eclipta prostrata, S. vulgaris, X.
stramorium, S. arvensis, H. europaeum yabanci ot
tiirlerine rastlanmis, damla sulama yapilan parsellerde

sulama ile

geltik iiretiminde sorun olmayan baz tiirlerin problem
oldugu saptanmistir ve damla sulama yapilan alanlarda
en biiyiik problemin yabanci otlarla miicadele oldugu
goriilmistir (Sokat, 202a:b). Ayrica ilgili sektor
temsilcilerinin  talepleri  dogrultusunda  temsilci,
aragtirmact ve yetkililerin katilimiyla yapilan farkli
tarihlerdeki toplantilarda geltikte damla
uygulamalarinin yayginlastirilmasi igin mutlaka yabanci

sulama

ot miicadelesi ile ilgili ¢aligmalarin yapilmasi geregi
olusmug ve bu konuda aragtirma  yapilmasi
planlanmustir. Bahsedilen sorunlarin ¢dzlimiine yonelik
olarak iilkesel kapsamda planlanan bu c¢aligmalar
bolgelerinde bir ilki olusturmustur. Balikesir ve
Canakkale illerinde de ilk defa yiriitiilen bu ¢alisma
sirasinda tespit edilen 15 familyaya ait 34 farkli yabanci
tiirliniin tamaminin karasal formda olan tiirler oldugu,
tava usulii sulanarak yetistirilen ¢eltik alanlarinda sorun
olmayan genis yaprakli tiirlerin damla sulamada
problem oldugu goriilmiistiir. Pakistan’da kuruya ¢eltik
ekimiyle ilgili yapilan arastirmada; c¢alisma alaninda
Trianthema  portulacastrum L., Dactyloctenium
aegyptium (L.) Willd., C. rotundus, E. crus-galli,
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Eclipta prosrata L. yabanci ot tiirlerine yogun olarak
rastlanmigtir (Jabran ve ark., 2012). Ayn1 iilkede yapilan
diger bir ¢alismada da deneme sahasinda genis yaprakli
yabanci otlardan T. portulacastrum, P. oleracea,
Alternanthera philoxeroides (Mart.) Griseb, D.
aegyptium, Eleusine indica (L.) Gaertn., dar
yapraklilardan E. colona, E. crus-galli, Leptochloa
chinensis (L.) Nees, C. dactylon, C. rotundus, C. iria L.,
Digitaria ciliaris (Retz.) Koeler. tiirlerinin yogun

difformis (%2,4) gibi dar yaprakli tiirlerin yogun oldugu
belirtilmistir (Ramesh ve Rathika, 2020).

SONUC

Sonug olarak; damla sulama ile ¢eltik yetistiriciliginde,
yabanci otlar, verim ve kaliteyi etkileyen ©nemli
unsurlardan biridir. Balikesir ve Canakkale illerinde
damla sulama ile yetistirilen celtik alanlarinda 15
familyaya dahil 34 ayr1 yabanci ot tiirii tespit edilmistir.

Genis yapraklilardan en yogun A. retroflexus tirii
oldugu, bunu P. oleracea, X. strumarium, D.
stramanium, C. arvensis tiirlerinin takip ettigi, dar
yapraklilardan sirastyla E. crus galli, D. sanguinalis, C.
rotundus, C. dactylon tiirlerinin yogun oldugu
saptanmistir.  Caligma  kapsaminda elde edilen
bulgularin miicadelede kolaylik saglayacagi, ayrica
bundan sonra yapilacak arastirmalara yol gosterici ve
151k olacag diisiiniilmektedir.

oldugu goriilmiistiir (Khaliq ve ark., 2014). Hindistan’da
damla sulama ile geltik iiretilen alanlarda Eclipta alba
(%18,3), Euphorbia prostrata Aiton. (%12,1),
Trianthema portulacastrum L. (%6,3), Corchorus
olitorius L. (%4,5), Amaranthus viridis L. (%3,5),
Cliome viscose L. (%3,2) ve Acalypha indica L. (%1,8)
gibi genis yaprakli yabanci otlar ile E. colona (%24,3),
Leptochloa chinensis (%12,7), C. dactylon (%3,3),
Panicum repens L. (%2,8), Cyperus rotundus (%4,8), C.
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