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Abstract

Rice is the main food source of more than half of
the global population. This study was carried out in
Diyarbakir and Sanhwurfa provinces during 2010-
2011 to determine the relationship between
pollinator bees and their host plant species which are
some weeds in Karacadag paddy cultivation areas
located in the southeastern Anatolia Region.
Pollinator bees samples were performed biweekly by
sweep net through June and October. The weeds in
the surveyed fields were determined by random
sampling method. As a result of surveys, pollinator
bees feed on nectar weeds. During the surveys;

Cichorium intybus L., Conyza canadensis (L.)
(Asteraceae), Mentha spicata L. (Lamiaceae),
Trifolium arvense L., T. haussknechtii var
haussknechtii ~ Boiss.,  T.  resupinatum L.

(Leguminecea), Lythrum hyssopifolia L.
(Lythraceae), Veronica lysimachioides (Boiss.), V.
anagallis-aquatica L. subsp. oxycarpa (Boiss.)
Elenevskyi (Scrophulariaceae), Physalis sp. and
Solanum nigrum L. (Solanaceae) were determined.
The presence of these weed species in the surveyed
region depends on the presence of pollinator bees. C.
intybus L. and Trifolium spp. are important in
apiculture because of their rich nectar and pollen
contents and high nutritional values. The pollinator
bee species contribute to soil fertilization by
increasing nitrogen contents. It is concluded that
being the key species increasing the vyield of
leguminous crops, pollinators also play an important
role in the fertilization of soils with nitrogen
deficiency.

Keywords — Karacadag rice, beneficial insects,
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I. INTRODUCTION

Rice is among the major crops of world’s cereal
production, and occupies second place after maize.
The ecology of southeastern Anatolia region, Turkey
is highly favorable for paddy agriculture. Karacadag
rice variety is cultivated in the volcanic foothills of

Karacadag mountain (Figure 1) and is consumed in
the same region where it is produced [24]. Karacadag
rice variety exhibits high resistance to the melting
cold snow waters of Karacadag mountain [2]. In the
world, rice was planted on 161 million hectares of
land during 2016-17 with total production of 769.65
million tonnes and average yield of 4609 kg ha ™ '.
In the same year the rice was cultivated on 109
thousand hectares with total production of 900 tonnes
and average yield of 8218 kg ha ~ '. Similarly, rice
was cultivated on 2103 hectares in southeastern
Anatolia region, which produced 9571 tons with
average yield of 4551 kg ha ~ ' [4].

Organic agricultural production is partially
adopted by different farmers in various regions of
Turkey [3]. During 2016, 23.831 tons of organic
agricultural production of 22 products, including rice
was produced in Diyarbakir by 1.173 farmers on
4.442 hectares of land. In the same year, 51.268 tons
of organic agricultural production of 23 products,
including rice was produced in Sanhurfa by 364
farmers on 12.093 ha of land [23]. The demand for
organic rice is gradually increasing due to its usage in
rice flour and infant food. Southeastern Anatolia
region of Turkey has the potential to meet this need
due to its geographical and climatic characteristics
and low use of fertilizers and pesticides.

Almost 80% of flowering plants need pollinator
insects for pollination, especially bees (Hymenoptera,
Apoidea) [21]. At the same time, bees are biological
indicators which give the best picture of ecosystem
health due to their different life cycles and special
habitat requirements. The identification of pollinator
species is mendatory before any agricultural
development in an area like southeastern Anatolia
region having potential for organic agriculture.
Although wind plays a main role in rice pollination,
the presence of pollinator bee species is important to
achieve natural vegetation cover of paddy fields
which have been fallowed for a few years. The native
bees (Megalichidae and Halictidae) play significant
role in crop pollination. Native bee communities
could provide full pollination services even for a crop
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with heavy pollination requirements. Moths, flies,
wasps, bees, beetles, butterflies, and other
invertebrates are critically important for ensuring the
effective pollination of both cultivated and wild
plants [12], [30 and [6].

Another critical issue is the diversity of native bee
communities, which is important in providing crop
pollination services. These communities exhibit
temporal fluctuations and are highly variable across
space and time [35], [31]. Different bee species are
also differentially effective as pollinators within and
among crops [27], [13] and honey bees are known as
ineffective or less effective pollinators of selected
crops [16], [26].

In the studies investigating the pollinating effects
of honey bees (Apis spp.), Bumble bees (Bombus
spp.), Leaf-bending bees (Megachilidae) and
excavating bees (Andrenidae), the members of the
family Halictidae have also been shown to be very
important pollinators [22], [33],[18] and [17].

Some pollinator bees were identified in
Karacadag paddy fields [11], but there are no
sufficient studies about pollinator bees and their feed
host plants at paddy fields in the region. The aim of
this study was to reveal the organic agricultural
potential of southeastern Anatolia region by
determining relations between weeds and some
pollinator bee species which are the insurance of
natural flora in the paddy fields.

Il. MATERIALS AND METHODS

A. Study Area

Field surveys were carried out during 2010-
2011 in Diyarbakir (Ergani, Cimar, and Hazro
districts) and Sanliurfa (Siverek district) provinces.
A paddy field of at least 2 hectares was selected in
each district, and the selected fields were visited
biweekly between May and October to carry out
surveys. Details of the selected paddy fields are
presented below;

Demirli village, Ergani district in Diyarbakir
province, 37 °56°30.77°N 41°89°55.90”E, 1057 m
above sea level (asl)

Kuyuluhdyiik village, Cinar district in Diyarbakir
province, 37 °47°48.89”N 40 °09°33.68”E, 766 m asl

Diizevler village, Hazro district in Diyarbakir
province, 38 °10°07.23”N 40 °44°29.87”E, 821 m asl

Uziimliik village, Siverek district in Sanliurfa
province, 37°42°38.07”N 39°14°46.33”E, 630 m asl

B. Determination of pollinator bees and weed
species
Bee samples were collected using a sweep net in
the selected paddy fields around Karacadag region.
The samples collection was performed biweekly

between May and October, i.e., in the time period
from rice plantation to harvest.

The first sampling was performed 20 steps inside
from the field edge, and subsequent samplings
carried out in zigzag fashion. The collected materials
were placed in polyethylene transparent bags with
blotting paper inside, labelled and brought to the
laboratory. Samples were prepared in the laboratory
by pinning and labelling for identification.

Quadrate method was used to record the weed
species prevailing in the region. The surveys were
conducted in 10-15 m? area, where 15 quadrates
(50%x50 cm) were randomly thrown and weed species
present in the quadrates were recorded. The
herbarium of the unidentified species was made and
the plant species were identified based on

morphological characters.

Figure 1: Karacadag paddy cultivation areas in
Kuyuluhéyiik village, Cinar district in Diyarbakir
province (a) and  Uziimliik village, Siverek district
in Sanhurfa province (b) in 2011.

I1l. RESULTS AND DISCUSSION

A. Determination of weed species

A total 11 weed species belonging to 7
families were identified from paddy fields and field
edges in the surveyed region (Table 1, Figure 2). All
of the pollinator bee species identified are known as
pollinators of these weed species [14], [10] and [8].
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Table I: Weed species identified in the paddy fields of Karacadag as a result of the field surveys in 2010-2011.

Family Species Turkish name English name
Asteraceae Cichorium intybus L. Yabani hindiba Common chicory
Conyza canadensis (L.) Cron. Pire otu Canadian fleabane
Lamiaceae Mentha spicata L. Yarpuz Wood mint
Fabaceae Trifolium arvense L. Tarla tggli Rabbit foot clover

Leguminosae
Lythraceae

Scrophulariaceae

Solanaceae

T. haussknechtii var. haussknechtii  Antep ti¢cgili -

Boiss.

Trifolium resupinatum L. Yatici tirfil -
Lythrum hyssopifolia L. Aklarotu -
Veronica lysimachioides (Boiss.) Mavis -

M. A.

Veronica anagallis-aquatica L. Su fare kulagi Speedwell

subsp. oxycarpa (Boiss.) pimpernel
Elenevskyi

Physalis sp. Fener otu Ground cherry
Solanum nigrum L. Kopek Uzimi Black night shade

Figure 2. Some weed species determined in paddy fields. a-Yabani hindiba, Cicoriun intybus L., b- Uggiil,
Trifolium arvense L., c-Fener otu, Physalis sp., d- it iiziimii, Solanum nigrum.

Karacadag rice is usually cultivated with no- Therefore, fossil fuel consumption remains limited in
tillage in stony areas of Southeastern Anatolia region, the region. Herbicide are applied to control narrow
Turkey. In some flat paddy fields in the region for and broad-leaved weeds as postemergence period in
harvest, the combine harvester is used, but the cron is the region. Another important means of livelihood in

harvested manually

(hand-pulling  harvesting). the region is animal husbandry, so commercial
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fertilizers are rarely used [25], [32]. After the rice
harvest, some producers release animals into the
fields; thus, preventing stubble burning and providing
natural fertilization. [11] identified 53 beneficial
insect and spider species from Karacadag paddy
fields and argued that natural balance in the region
remains intact.Title must be in 24 pt Regular font.
Author name must be in 11 pt Regular font. Author
affiliation must be in 10 pt Italic. Email address must
be in 9 pt Courier Regular font.

In rice agriculture, cultivation is not commended
every year in the same field because it will decrease
the vyield due to soil exhaustion. This
recommendation is followed in the region, and the
harvested area is left empty for 2-7 years. In this
process, the fields reach the natural vegetation cover
and used as grassland area for livestock until the next
cultivation. In order to support livestock activities
and increase nitrogen in the soil for a higher yield,
crop rotation of fallow areas with forage legumes is
recommended [5]. Another important benefit of
growing forage crops in fallow areas is the removal
of weeds, which have a negative effect on cereal
production. Southeastern Anatolia region has a slopy
and high topography, it can be suggested to plant
sainfoin [1], which is more resistant to cold and
drought than legumes, more fertile than alfalfa, and
can be grown in arid, calcareous soils where other
plants cannot be grown.

The identification according to morphological
characteristics resulted in 11 pollinator bee species
belonging to Halictidae [Halictus resurgens Nurse,
H. tetrazonianellus St., Seladonia pollinosa (Sichel),
S. smaragdula (Vachal), S. cephalica (Mor.),
Evylaeus pauxillus, E. trichopygus (Bluet.), E.
glabriusculus (Mor.), E. convexiusculus (Sch.),
Lasioglossum discum (Smith) (Hym.: Halictidae) and
Megachilidae ~ [Megachile  deceptoria  Perez]
(Hymenoptera: Apoidea) families species were
recorded by [11] in Karacadag paddy fields. In this
study is very important for both weeds around the
field and legumes since they are pollinators. The
weed species such as Cichorium intybus L., Conyza
canadensis (L.) (Asteraceae), Mentha spicata L.
(Lamiaceae), Trifolium arvense L., T. haussknechtii
var haussknechtii  Boiss., T. resupinatum L.
(Fabaceae), Lythrum hyssopifolia L. (Lythraceae),
Veronica lysimachioides (Boiss.), V. anagallis-
aquatica L. subsp. oxycarpa (Boiss.) Elenevskyi
(Scrophulariaceae), Physalis sp. and Solanum nigrum
L. (Solanaceae) need bees for pollination among the
identified weed species in the current study.

Various studies have indicated that many species
of Halictus, Evylaeus, Lasioglossum, Seladonia
(Halictidae) and Megachile (Megachilidae) genera
are active pollinators of commercially cultivated
legumes such as Medicago sativa L. and Trifolium
pratense L. [20], [9], [21],[19] and [29]. In fact, it has
been stated that species belonging to the Halictidae
and Megachilidae families are more effective

pollinators than honey bees in legume species such as
alfalfa [20]. In a study where economic contributions
were calculated, concluded that these species
contributed 23 million dollars to the Polish economy
because of their effects on pollination of forage
plants [28]. Legumes such as C. intybus and
Trifolium spp., which are naturally spread and are
planted in paddy fields in rotation, are important in
animal husbandry due to their high nutritional value.
These plants are also valuable for apiculture because
they have rich nectar and pollen content [32]. Their
contribution to fertilization by increasing nitrogen
content in the soil leads to both the increase in
pollinator bee population and more profitable
production in the region.

Many researchers in Turkey have studied the role
of native bees in the pollination of agricultural
products and weeds. A faunistic study was conducted
on the Halictidae  (Apiformes:  Apoidea:
Hymenoptera) family among pollinator bees in
Ankara [10] and contributions to the current
information about the diversity of the Megachilidae
fauna in the Mediterranean region of Turkey [15].
The species “Halictus tetrazonianellus Strand, 1909,
Seladonia pollinosa (Sichel, 1860), Lasioglossum
xanthopus (Kirby, 1802)” determined in this study
were found to be the same as the findings in our
study conducted in Karacadag.

IV. CONCLUSION

In Karacadag region, most of the paddy cultivation
areas are made in stony areas which are called as
iron-free. Sparsely planted areas also constitute the
density of weeds. The weed species identified in this
study both help the soil to become fertile again and
become an important source for bees due to the
nectar and nutritional value they contain.

Bees play a significant direct role in plant
production due to their activities in pollination. The
global annual economic benefit by yield increase due
to bees is 65-70 hillion dollars [7]. The income
obtained from bee products also contributes to the
economy. In addition to these visible contributions,
bees also have indirect contributions to ecosystems.
Although bees do not have a function in direct rice
pollination in paddy cultivation areas, they have a
significant share in the fertilization of soails,
especially with nitrogen deficiency.

ACKNOWLEDGMENT

This project (TAGEM-BS-10 / 07-04 / 01-02)-08
was supported by the General Directorate of
Agricultural Research and Policies. We would like to
thank Dr. Fatih Dikmen (Istanbul University,
Department of Biology) who helped in the
identification of samples belonging to the Halictidae
family. We would also like to thank Islam Emrah
SUER for his contributions to the identification of
weed species.

ISSN: 2394 - 2568

http://www.internationaljournalssrg.org

Page 22



www.internationaljournalssrg.org

SSRG International Journal of Agriculture & Environmental Science (SSRG-1JAES) — Volume 7 Issue 1 — Jan - Feb 2020

[1]
[2]

(3]

[4]

[5]

(6]

[7]

(8]

[0]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

REFERENCES

Acikgoz, E. (2001). Forage crops, Uludag University
empowerment Foundation, Publication Number: 182, Bursa.
Alp, A. (2011). Paddy sector analysis. Sectoral
Development Plan in Karacadag Rural Area. A Research for
the Micro Regional Development Model. Diyarbakir, 60-84.
Altindisli, A., & Ilter, E. (1999). Principles and Concepts in
Eco-Agriculture. Ecological Agriculture. ETO Ecological
Agriculture Education Lecture Notes, Pages:24-29, Egea
University, Faculty of Agriculture, izmir. M. Wegmuller, J.
P. von der Weid, P. Oberson, and N. Gisin, “High resolution
fiber distributed measurements with coherent OFDR,” in
Proc. ECOC’00, 2000, paper 11.3.4, p. 109.
Anonim, (2017). Cereals sectoral report,
Products

Office,GeneralDirectorate, http://www.tmo.gov.tr/Upload/D
ocument/hububatsektorraporu2017.pdf. Access date:
January 21, 2019. (2002) The IEEE website. [Online].
Auvailable: http://www.ieee.org/

Avcioglu, R., Soya, H., Agikgoz, E., & Tan, A. (2000),
Forage crops production, Turkey Agricultural Engineering,
5th Technical Congress, Ankara.

Buchmann, S. L. (1996). Competition between honey bees
and native bees in the Sonoran Desert and global bee
conservation issues. In A. Matheson, S. L. Buchmann, C.
O’Toole, P. Westrich, & 1. H. Williams, (Eds)., The
conservation of bees (pp. 125-142). England, London:
Harcourt Brace. “PDCA12-70 data sheet,” Opto Speed SA,
Mezzovico, Switzerland.

Dias, B. S. F., Raw, A., & Imperatri-Fonseca, V. L. (1999).
The Sdo Paulo Declaration on pollinators-report on the
recommendations of the workshop on the conservation and
sustainable use of pollinators in agriculture with emphasis
on bee. Brazilian Ministry of the Environment.

Dikmen, F., & Aytekin A. M. (2011). Notes on the Halictus
Latreille (Hymenoptera: Halictidae) Fauna of Turkey.
Turkish Journal of Zoology, 35(4), 537-550.

Dikmen, F. (2007). The Role and the Importance of the
Family Halictidae (Apifomes: Apoidea) in Pollination Of
Natural and Agricultural Vegetation. Mellifera, 7, 16-19.
Dikmen, F., & Cagatay, N. (2007). Faunistic Studies on
Halictidae (Apiformes: Apoidea: Hymenoptera) of the
Pollinator Bees of Ankara. Uludag Bee Journal, 7(3), 94-
101.

Duman, M., Mutlu, C, Buylk, M., & Karaca, V. (2013).
Determination of natural enemy, spiders and pollinator
species in Karacadag paddy planting areas, Turkish Journal
of Biological Control, 4(1), 53-64.

Free, J. B. (1993). Insect pollination of crops. University of
Wales, Cardiff, Academic Press Limited, London.

Freitas, B. M., & Paxton, R. J. (1998). A comparison of two
pollinators: the introduced honey bee Apis mellifera and an
indigenous bee Centris tarsata on cashew Anacardium
occidentale in its native range of NE Brazil, Journal of
Applied Ecology, 35, 109-121.

Giiler, Y., & Cagatay, N. (2006). Faunistic Study on
Megachilini, Osmiini And Anthidiini Tribes (Hymenoptera:
Megachilidae) in Central Anatolia, Journal of the
Entomological Research Society, 8(2), 15-34.

Guler Y., Tére D., Dikmen F., & Aytekin A.M. (2014).
Contributions on the current knowledge of the diversity of
the Megachilidae (Apoidea: Hymenoptera) fauna in the
Mediterranean Region of Turkey. Turkish Journal of
Entomology, 38(3), 255-278.

Kevan, P. G, Clark, E. A., & Thomas, V. G. (1990). Insect
pollinators and sustainable Agriculture. American Journal of
Alternative Agriculture, 5(1), 13-22.

Klein, A. M., Steffan-Dewenter, I., & Tscharntke, T.
(2003). Fruit set of highland coffee increases with the
diversity of pollinating bees, Proceeding Royal Society,
Biological Sciences, 70, 955-961.

Kremen, C. (2001). Organic Farming Research Foundation,
www.ofrf.org, Project Report (No: 99-07) Conserving and
restoring pollination services in organic farms of Yolo and
Solano Counties, Northern California.

2017, Land

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Mader E., Spivak M., & Evans, E. (2010). Managing
Alternative Pollinators: A Handbook for Beekeepers,
Growers, and Conservationists SARE Handbook 11,
NRAES-186, New Y ork.

McGregor, S.E. (1976). Insect pollination of cultivated crop
plants. Agriculture Research Service (ARS) Publication
774. Washington, DC, US Department of Agriculture.
Michener, C. D. (2007). The Bees of the World, John
Hopkins Univercity Press, Balitimor.

Nabhan, G. P. (1998). The potential consequences of
pollinator declines on conservation of biodiversity and
stability of food crop yields, Conservation Biology, 12(1),
8-17.

Ozdemir, G., Karatas, H., & Degrmenci Karatas, D. (2016).
Organic Agricultural Applications in Diyarbakir Province,
International Diyarbakir Symposium, Diyarbakir.

Oktem, A., & Dal, M. (2014). A Research on Determination
of Bunches Properties of Karacadag Paddy (Oryza sativa).
International Mesopotamia  Agriculture  Congress,
Diyarbakir.

Ozaslan, C. (2015). Determination of Weeds in Rice Fields
of South Eastern Anatolia Region of Turkey. Scientific
Papers. Series A. Agronomy, LVIII, 260-265.

Parker, F. D. (1981). How Efficient Are Bees in Pollinating
Sunflowers? Journal of the Kansas Entomological Society,
54(199), 61-67.

Parker, F. D., Batra, S. W. T., & Tepedino, V. J. (1987).
New pollinators for our Crops. Agriculture Zoological
Review, 2,279-304.

Pesenko, Yu. A., Banaszak, J., Radchenko, V. G., &
Cierzniak, T. (2000), Bees of the Family Halictidae
(Excluding Sphecodes) of Poland: Taxonomy, Ecology,
Bionomics. Bydgoszcz Press, Bydgoszcz, Poland.
Pitts-Singer, T., & Cane, J.H. (2011). The alfalfa leafcutting
bee, Megachile rotundata: the world's most intensively
managed solitary bee. Annual Review of Entomology, 56,
221-237.

Roubik, D. W. (1995). Pollination of cultivated plants in the
tropics. Agricultural services bulletin 118. Food and
Agriculture Organization, Rome, Italy.

Roubik, D. (2001). Ups and Downs in Pollinator
Populations: When is there a Decline?  Conservation
Ecology 5, www.consecol.org. Access date: September 11,
2019.

Sayar, M.S., Anlarsal A. E., & Basbag M. (2010). Current
Situation, Problems and Solution Suggestions of Forage
Crop Farming in Southeastern Anatolia Region. Harran
University Journal of the Faculty of Agriculture, 14 (2), 59-
67.

Shelly, T. E. (2000). Buzzing Bees (Hymenoptera: Apidae,
Halictidae) On Solanum (Solanaceae): Floral Choice and
Handling Time Track Pollen Availability. Florida
Entomologist, 83(2),180-187.

Sorkun, K. (2008). Turkey's nectar plants, Pollen and
Honey, Palme Publications: 462, Ankara.

Williams, N. M., Minckley, R. L., & Silveira, F. A. (2001).
Variation in native bee faunas and its implications for
detecting community changes.
http://www.consecol.org/vol5/issl/art7/. date:
December 11, 2019

Access

ISSN: 2394 - 2568

http://www.internationaljournalssrg.org

Page 23



www.internationaljournalssrg.org
http://www.consecol.org/
http://www.consecol.org/vol5/iss1/art7/

