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Abstract — Wheat, one of the most ancient plant species in human history, is one of the first plant
examples cultivated with the beginning of agriculture. Even today, it is one of the most cultivated plants
in the world and has great importance in human nutrition. In parallel with this wide cultivation area, there
are agricultural problems that need to be solved. The first and perhaps most important of these is the weed
problem. Many annual and perennial, broad and narrow-leaved weed species compete with annual wheat
plants and cause significant yield losses. In large areas and densely planted wheat, the most preferred
control method is chemical control, as it has a quick effect, is relatively easy to apply, and alternative
methods are not very suitable. Intensive and continuous use of herbicides causes many health and
environmental problems in the long term. At this point, it is extremely important to determine methods
that will reduce the amount of herbicide used. One of these methods is site-specific herbicide

applications.
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I. INTRODUCTION

A long period of time has passed since the first
day that human communities began to live settled
lives. During this time, which has continued
throughout the ages, human communities have
grown various plants both for food and for their
non-nutritional needs. One of the most important
nutritional sources of human beings is grains,
which meet approximately half of the protein and
carbohydrate needs. The plants that are most
consumed in the world and have the highest
cultivation area in terms of production amounts are
also grains. Among grains, wheat constitutes 40%
of consumption [1]. Today, wheat is one of the
most important food sources consumed by people
living all over the world, from the European
continent to the Asian continent, from the
American continent to the African continent.
Wheat meets the basic food needs of a significant
part of the world's population and provides a

significant portion of 20% of the 3000 calories we
need in our daily lives from wheat [2].

In addition to the products, we consume daily
such as flour, bulgur, pasta and starch obtained
from wheat production; The stems of the wheat
plant can be used in the paper-cardboard industry
and animal nutrition, in addition to human food.
The decrease in the production of the wheat plant,
which has an important place in human life directly
and indirectly, affects everyone by causing the
prices of many products we consume in our daily
lives to increase. It is strategically important for
countries whose consumption habits are based on
grain and wheat products to constantly monitor
wheat production areas and production amounts
and to keep production amounts at a level that
meets the nutritional needs [3]. Considering
Turkey's climate zone and soil structure, wheat
ranks first in agricultural production in terms of
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both cultivation area and production amount and
meets the main nutritional needs of people [4]

68.3% of the 26 million 606 thousand hectares
of agriculturally produced area, and garden crops
are grown in 13% [5]. When table 1 is examined,
according to 2021 FAO (Food and Agricultural
Organization) data, world wheat production is
approximately 771 million tons. The country with
the largest share in this production is the People's
Republic of China (17.64%). China is followed by
India (14.14%), Russia (11.29%), United States
(6.53%), Canada (4.62%), France (3.96%),
Pakistan (3.32%), Ukraine (3.27%), Germany
(2.91%) and Turkey (2.69%). Our country ranks
10th in world wheat production with an annual
production of approximately 20 million tons [6].

Table 1. Wheat production values in the World [6]

insignificant. As a result of the mixing of weed
seeds with the plant material produced, the quality
of the flour produced and the bread produced from
it decreases, and some weed seeds may cause
poisoning in humans and animals [10]—[15].

One of the important methods used for weed
control in wheat growing areas is cultural
measures. Crop rotation, seedbed preparation,
adjustment of sowing time, sowing frequency and
selection of competitive varieties have effects on
reducing weed populations before production in
wheat fields. After wheat planting, mechanical
control methods cannot be applied to prevent the
wheat plant from lodging. Therefore, in addition to
cultural practices, chemical control should be used
before the stemming period to prevent loss of
productivity due to weeds [16].

The use of pesticides against harmful agents
using chemical control methods is increasing every

year in the world and in Turkey. Farmers are
turning to chemical methods because they provide
more practical and faster results against diseases,
insects and weeds [17]. According to Turkish
Statistical Institute (TUIK) [7] data, the most

2019 2020 2021
Area (ha) 21.569.3643  21.789.8510  22.075.9739
Yield (kg/ha) 3542.4 3473.9 3491.9
Production 764.063.333  756.949.628  770.877.072
Amount (tons)

Table 2. Wheat production values of Turkey [6]

2019 2020 2021
Area (ha) 6.831.854 6.914.632  6.623.061
Yield (kg/ha) 2781.1 2064.7 2664.9
Production 19.000.000 20.500.000 17.650.000

Amount (tons)

Il. WEED PROBLEM AND SITE-SPECIFIC
HERBICIDE APPLICATION

Wheat is produced in every region of Turkey,
and it ranks first among field products in terms of
cultivation area and production amount. A total of
61.7 million tons of grains and other plant products
have been produced in Turkey as of 2021 [7].
Weeds are one of the most important problems of
plant production in Turkey. Since wheat is not a
hoe plant, there is no valid method that the
producer can use other than chemical control. For
this reason, yield losses due to weeds in wheat are
increasing [8]. It has been stated that the yield loss
in wheat due to weeds in Turkey is 24% [9]. In
addition to the negative impact of weeds on yield,
the damage they cause to quality is not

important groups used in chemical control in our
country are 38% fungicides, 24% herbicides and
23% insecticides. Chemical control is the most
commonly used control method for weed control in
agricultural production areas, as it is easy to apply
chemical control, has a rapid effect in a short time,
and minimizes the labor force. However, chemical
methods cause residue problems in the living and
non-living environment and negatively affect
human and environmental health [18]. The effects
of chemical control methods on non-harmful
organisms and the damage they cause to the soil,
groundwater and the entire environment should not
be ignored. Due to the unconscious use of chemical
pesticides and their easy access, they endanger
human and animal health and cause acute
poisonings, chronic cases and deaths [19].
Pesticides are harmful to humans as well as to
the entire living and non-living environment. They
cause poisoning and death in animals, just like in
humans. Pesticides cause residues in major food
items consumed, such as livestock fat, milk, meat
and eggs. Unconsciously used pesticides mix with
underground and surface waters and harm fish and
aquatic ecosystems. As a result of these effects,
aquatic creatures may die in masses or be displaced
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[20]-[21]. It is known that some soil herbicides
negatively affect the development and activity of
beneficial mycorrhizal fungi that live symbiotically
with plant roots in the soil by 81.8% to 100% [22].
Many more examples of the side effects of
pesticides used can be given. Many countries in the
world are working to reduce the use of chemicals
such as precision agriculture practices or good
agricultural practices. The aim is to reduce the
negative effects on the environment and human
health by using less chemicals. One of these good
agricultural practices is site-specific herbicide
applications.

Weeds do not emerge homogeneously in
agricultural lands. In the same garden or field,
weeds are dense in some places and sparse in
others, and in some places, there is no weed
emergence or it is at an insignificant level.
However, in conventional herbicide applications,
the entire area (coverage) is sprayed, regardless of
the presence and density of the weed in the land.
Herbicide applications made by taking into account
the weed types and densities found in agricultural
lands are called “site-specific  herbicide
applications” and thus the amount of herbicide
used is reduced. Today, in site-specific herbicide
applications, both weed detection and spraying can
be easily carried out with unmanned aerial
vehicles. For this purpose, the area to be sprayed is
visualized, especially with drones carrying
multispectral cameras, and weed maps are created
using appropriate software. With the application
maps created, with the help of the global
positioning (GPS) system, pesticide is applied to
areas where weeds are present, while pesticides are
saved by not applying pesticide to areas where it is
not present or below the economic threshold.
Today, many European countries are taking the
necessary measures to reduce pesticide use and
directing producers to alternative methods. While
weeds are controlled by site-specific spraying, the
soil and the environment are less polluted with the
decrease in herbicide use [23].

In order to carry out site-specific pesticide
application, each part of the land must first be
examined thoroughly. For this, certain decision
algorithms must be used to determine the most
appropriate herbicide rate for each part of the field.
Threshold models of the entire field should be
extracted and weed density in only a part of a field
should not be taken into account to make decisions.

Site-specific information on yield and soil
conditions makes it possible to establish site-
specific economic thresholds based on the
competitiveness of weeds and cultivars and yield
expectations [24]. Some of the commercial
hardware and software developed for precision
agriculture applications include weed mapping
tools in agricultural areas and control software that
determines population densities and ensures
appropriate chemical spraying. However, the
number of farmers applying site-specific weed
management is very low [25].

In order to contribute to the development of
strategies for weed management in wheat
cultivation areas, there is a need to conduct
research on both reducing chemical use and
examining the effects in terms of yield and quality
by applying site-specific herbicides according to
the density of weeds.

REFERENCES

[1] Furan, M.A. 2007, Bugdayda Sari Pasa Dayaniklilik
Genlerine iliskin Molekiiler Markorlerin Arastirilmasi,
Doktora Tezi, Ege Universitesi Fen Bilimleri Enstitiisii,
219s.

[2] Reitz, L.P., 1967. World Distribution and Importance of
Wheat and Wheat Improvement Amer. Soc. of Agr.
Wiscosin, U.S.A.

[3] Gul, U. 2004. Bugday. www.aeri.org.tr/PDF/bks-7-
15.pdf. Erigim Tarihi: 06.06.2023

[4] Tursun, N., Seyithanoglu, M., Kantarci, Z. 2006,
Kahramanmaras “ta bugday lriiniine karisan yabanci ot
tohumlarinm belirlenmesi, KSU. Fen ve Miihendislik
Dergisi, 9(2):110-115s.

[5] Kitis Y.E. 2009. Cukurova bolgesi turunggil
bahgelerinde canli ve cansiz mal¢ uygulamalarinin
entegre yabanci ot kontrolii agisindan degerlendirilmesi.
Doktora Tezi, Cukurova Universitesi, Adana, 323ss.

[6] FAO, 2023. Food and Agriculture Organization of the
United Nations, https://www.fao.org/faostat/en/#data
(Erigim Tarihi: 18.8.2023)

[71 TUIK, 2022.  Tirkiye Istatistik
www.tuik.gov.tr. Erigim Tarihi: 15.12.2022

[8] Dogar, G., 2016. Tokat ili Bugday Ekim Alanlarinda
Sorun Olan Kisir Yabani Yulafin (Avena sterilis L.)
Bazi Herbisitlere Karsi Dayamklilik Durumunun
Arastirlmas1.  Gaziosmanpasa  Universitesi ~ Bitki
Koruma Ana Bilim Dali Yiiksek Lisans Tezi.

[9] Giincan, A. 1976. Erzurum g¢evresinde bulunan yabanci
otlar ve oOnemlilerinden bazilarinin yazlik hububatta
miicadele imkanlar1 iizerinde aragtirmalar. Atatiirk
Univ. Yaymlar1 Arastirma Serisi No.135 s.79.(Doktora
Calismasi) Erzurum.

Kurumu.

290



[10] Tepe, 1. 1998. Van’da Bugday Uriiniine Karigan
Yabanci Ot Tohumlarmm Yogunluk ve Dagilimlari.
Tiirkiye Herboloji Dergisi 1(2): 1-13.

[11] Giincan, A., Karaca, M., 2014. Yabanci Ot Miicadelesi,
Selguk Unv. Ziraat Fak Yayini. I11. Baski, Konya, 309s.

[12] Sin B., Kadioglu i., Kamish B. (2016). Tokat ilinde
bugday {riiniine karigan yabanci ot tohumlarinin
belirlenmesi. Turkish Journal of Weed Science. 19(2):
28-37.

[13] Pala, F., Mennan, H., Cig, F., Dilmen, H., 2018.
Diyarbakirda bugday {iriiniine karigan yabanci ot
tohumlarinin belirlenmesi. Tiirkiye Tarimsal
Aragtirmalar Dergisi, 5(3): 183-190.

[14] Kitis, Y.E. 2020. Bugday Tarimi-Yabanci Otlar ve
Miicadelesi. Tarim Giindem Dergisi Ozel Yayini. Ed.
Akar, T., Nobel Akademik Yaymcilik. ISBN: 978-625-
402-073-5. 90-109 s. izmir.

[15] Yesil¢imen, Y., Kitis, Y.E. 2023. Tiirkiye’de Bugday
Tohumuna Karisan Onemli Yabanci Ot Tiirleri ve
Ozellikleri.  3rd  International — Conference  on
Engineering and Applied Natural Sciences. January 14-
17,2023, Konya, Turkey, 17-24.

[16] Kordali, S. ve Zengin, H. 2007. Bayburt ili bugday ekim
alanlarinda bulunan yabanci otlarin rastlama sikligi,
yogunluklart ve topluluk olusturma durumlarinin
saptanmas1. Atatiitk Universitesi Ziraat Fakiiltesi
Dergisi, 38(1): 9-23.

[17] Tiryaki, O., Canhilal, R. & Horuz, S. 2010. Tarim
ilaglar1 kullanimi ve riskleri. Erciyes Universitesi Fen
Bilimleri Enstitiisii Fen Bilimleri Dergisi, 26 (2), 154-
169.

[18] Kitis, Y.E., Cavusoglu, O., 2016. Elektromanyetik
Isinlarla Yabanci Ot Kontroli. Meyve Bilimi, 3(1): 29-
36.

[19] Tarakei, U. & Tiirel, 1. 2009. Halk Sagligi Amagh
Kullanilan ~ Pestisitlerin ~ (Biyosidal)  Giivenilirlik
Standartlarinin ~ Karsilastirilmast.  Yiziincd Y1l
Universitesi Veteriner Fakiiltesi Dergisi, 20 (1): 11-18.

[20] Onciier, C., 1995. Tarmsal Zararlilarla Savas
Yéntemleri ve Ilaglari, Ege Unv. Basimevi Bornova-
[zmir

[21] Cengiz, M.F., Basancelebi, O., Kitis, Y.E., 2017.
Glyphosate residues in drinking waters and adverse
health effects. The Turkish Journal of Occupational /
Environmental Medicine and Safety, Vol.2 Issue 1(3):
247-258.

[22] Kitis, Y.E., Yazir, B., Ozgénen Okaya, H., 2016. Bazi
toprak herbisitlerinin - mikorizal fungus Glomus
intraradices’in kok kolonizasyonu ve spor sayisi
iizerine olan etkileri. Biological Diversity and
Conservation, 9(2): 1-7.

[23] Carter, A. D. 2000. Herbicide movement in soils:
Principles, pathways and processes. Weed Research, 40,
113-122.

[24] Heisel, T., Christensen, S., & Walter, A. M. 1996. Weed
managing model for patch spraying in cereal. In
Proceedings of the Third International Conference on
Precision Agriculture (pp. 999-1007). Madison, WI,
USA: American Society of Agronomy, Crop Science
Society of America, Soil Science Society of America.

291

[25] Christensen, S., Heisel, T., & Benlloch, J. V. 1999.

Patch spraying and rational weed mapping in cereals. In
Proceedings of the Fourth International Conference on
Precision Agriculture (pp. 773-785). Madison, WI,
USA: American Society of Agronomy, Crop Science
Society of America, Soil Science Society of America.



