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IKLIM DEGISIKLIGI PERSPEKTIFINDE TARIM, CEVRE VE GIDA GUVENLIGI
ILISKILERI

RELATIONS ON AGRICULTURE, ENVIRONMENT AND FOOD SAFETY THROUGH
CLIMATE CHANGE PERSPECTIVE

Havva Eylem POLAT
Dog.Dr., Ankara Universitesi Ziraat Fakiltesi, Tanimsal Yapilar ve Sulama Bélimi
Yalgm GUCER
Dr., Ankara Universitesi Kalecik Meslek Yiksekokulu, Bagcuik ve Bag Urimleri Teknolojisi Program:,
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Alper Serdar ANLI
Dog.Dr., Ankara Universitesi Ziraat Fakiltesi, Tanimsal Yapilar ve Sulama Bélimi

OZET

Tam diinyada, iklim degigikligi konusu, akademik-bilimsel galiymalara yon verdigi gibi, ckonomik ve
politik karar verici mekanizmalar Gzeninde de baskisins arttirmaktadir. Ortak bedef, insan faaliyetlerinin
Gzellikle dogal gevre iizerindeki olumsuz etkilermi azaltarak, iklim degagklifinm ondne gegmektir,
Ozellikle, canh yagamunin siirdiiralebilirligini saglayan tanmsal iiretimde, sera gz salimmlannin
kontrol edilmess ve toprak- su kirliligini anleyics tedbirlerin alinmasina iligkin  uygulamalar
yapilmaktadir. Bunun yamnda, tklim degigikligi ile ortaya ¢ikan kuraklik, sel, iddetli yafglar, sicaklik
dalgalanmalan ve benzeri olagandipi hava kogullan gib: olumsuz etkilere karyt da tanimsal dGretimde
onlemlerin alinmasi ve bu konuda iireticilerin desteklenmesi de on plana glkmaktadir. Yukarda sayilan
tiim bu énlemlerin, gidaya diniigen tanmsal driinlerin iiretim siirecinde, insan saghgm: tehdit etmeyecek
bigimde uygulanmas: Gnemlsdir. Bitkisel retimde ziras miicadele yontemi ve kullamlan kimyasallar,
toprak iyilegtiricileri, pestisitier, hormaonlar ve bunkrin miktar ve dzellikleri giivenl: gada tiretimine etki
eden ilk adimlardir. Sen yillarda, dinyada birgok Glkede iyi tanim uygulamalan ile gevre kirliliginin
azalilmas: ve Galenmesinin yaminda gida giivenlifinn saglanmas: da bedeflenmektedir. Bu
uygulamalar; organik tanim, tarmmsal atik yonetimi sistemlerinin kunalmass, temiz ve yenilenebilir enerjs
(glney, riizgdr, biyogaz, biyokitle) kullanim, kimyasal giibreleme yerine kontrolla organik giibre ya da
kompost kullammm, zirai milcadelede dogal yontemler vs. sayilabilir. Bu caligmada, iklim de@igikligs ve
iklim defigiklifinin azaltilmasina yonelik uygulamalann tarm, ¢evre ve gada dretimi Gzerindeks
etkilerinin tahmin edilmesinin yamnda, konu tanimsal tiretim, gevre kirlilifi ve gida gavenligi iligkileri
gergevesinde degerlendinlmigtir.

Anahtar Kelimeler: Cevre karliligi, gada, iklimsel parametreler, iyi tanm uygulamalan, karbondsoksit
salimmy, sera gazlan.

ABSTRACT

All over the world, the 1ssue of climate change not only directs academic-scientifi dies, but also
imcreases its pressure on economic and political decision-makmg mechanisms. The common goal is to
prevent climate change by reducing the negative effects of human activities on the natural environment.
Especially in agricultural production, which ensures the sustainabality of living life, practices are carmied
out to control greenhouse gas emissions and to take measures to prevent soil-water pollution. In addition,
1t is also mmportant to take measures in agncultural production and suppost the prod in this regard
against adverse effects such as drought, flood, heavy rains, air temperature fluctuations and similar
unusual weather conditions cawsed by climate change. It is important that all of the above-menticoed
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measures are implemented in the production process of agricultural products that tum into food, m a
way that does not threaten human health. Plant discase control method and chemicals used in crop
production, soil conditioners, pesticides, hormones and their quantities and propertses are the first steps
that affect safe food production. In recent years, it is aimed to reduce and prevent envirommental
pollution with good agricultural practices, as well as to ensure food safety in many countries around the
world. These practices are; organic agrculture, the implementation of agricultural waste management
systems, use of clean and renewable energy {solar, wind, biogas, biomass), use of controlled arganic
fertilizer or compost instead of chemscal fertilization, natural methods for plant da control, etc... In
this study, besides estimating the effects of climate change and s mitigation strategies on agriculture,
environment and food production, the subject is discussed within the framework of agricultural
production, environmental pollution and food safety relations

Keywords: Carbon dioxide emassion, climatic parameters, environmental pollutson, foed, good
agricultural practices, greenbouse gases.

L INTRODUCTION

Climate change is characterized by extensive long-term changes in temperature and precipitatson trends.
Irregular weather conditions occur as a result of changing ambsent pressure and humidity levels. Melting
of the global ice sheets and sea level rise results in many mternational and local effects (Abbass et al.
2022). Hazards related to climate change are mostly unstable climate events and extreme conditsons
which are closely related with human life and natural systems (Godde et al. 2021). All over the world,
the issue of climate change not only directs academic-scientific studies, but also increases its pressure
on economic and political decisson-making mechanisms. The common goal is to prevent climate change
by reducing the negative effects of human activities an the natural environment.

Global warming = accompanied by environmental degradation, decrease in brodiversity and consequent
depletion of resources, increase in environmental pollution. The biggest reason for such a drastic change
on the world we live mn is the rapidly increasing population and the supplying stages of the food
demanded by this population. Although it is necessary to evaluate the effects of climate change on food
supply on a sectoral basis, it is not possible to separate the water source, plant production and animal
production, which are the basic requirements for buman life (Malliaroudaki et al. 2022).

In this study, besides the effects of climate change and its mitigation strategies on agriculture,
environment and foed production, in the perspective of climate change: agnculture, food secunty and
food safety relations are also discussed.

2. IMPACT OF AGRICULTURAL PRACTICES ON CLIMATE CHANGE

Climate change has both direct and indirect impacts on agricultural production systems. Direct impacts
are sdered as temp levels, rainfall distribution, wind speed and wind direction etc. on
ug:cuhunl ptoducbon systems. Indirect impacts are pollinators, pests, discase causing factors and
mvasive and destructive pests ar species. They affect agricultural production through changing o other
species. Indirect effects are much more difficult to assess and so, many of which are still unknown (FAQ,
2015).

Globally, negative effects are more common than positive ones. Observations on the effects of climate
trends on crop production show that climate change has already negatively affected wheat and maize
yields in many regions, as in the rest of the world.

A recent multi-model study using Intergovernmental Panel on Climate change's (IPCC's) highest
scenario of warming found a mean effect on yields of four crop groups {coarse grains, oil seeds, wheat
and rice, accounting for about 70 percent of global crop harvested area) of minus 17 percent globally by
2050 relative to a scenarso with unchanging climate (FAOQ, 2015).

In agricultural production, which the sustainability of living life, practices are carried out to
control greenhouse gas emassions and to take measures to prevent soil-water pollution. In addition, it =
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also important to take measures in agricultural production and support the producers in this regard
against adverse effects such as drought, flood, heavy rains, air temperature fluctuations and similar
unusual weather conditions cawused by climate change. It 1s important that all of the above-menticoed
measures are implemented in the production process of agricultural products that turm into food, m 2
way that does not threaten human health. Plant disease control method and chemicals used in crop
production, soil conditioners, pesticides, hormones and their quantities and propertses are the first steps
that affect safe food production. In recent years, it is aimed to reduce and prevent environmental
pollution with good agricultural practices, as well as to ensure food safety in many countries around the
world (FAO, 2015).

These practices are;

. Organic agriculture,

. The implementation of agricultural waste management systems,

. Use of clean and renewable energy (solar, wind, biogas, biomass),

. Use of controlled organsc fertilizer or compost instead of chemical fertilization,
. Natural methods for plant disease control

Organic farming is 2 way of maintaming effective but not intensive wse of land that supports protection
of species’ and their habitat. Environmental degradation such as loss of biodiversity by nutrient leakage
of soil can be minimized by using organic farming system (Stein-Bachinger et al, 2021). In organic
agriculture use of mineral fertilizers and synthetic berbicides and pesticides are not allowed due to
negative impacts on environment human life (Lorenz and Lal, 2016). Although uncertified some small
furms are still doing farming operations without using fertilizers and pesticides (Stein-Bachmger et al,
2021). Together with supplying more environmentally friendly, more nutritious production of foods
with less or free of pesticide ressdues for human consumption, lower yields are obtained in organsc
agriculture system when compared with conventional farming systems {Reganold and Wachter, 2016).
For food security point of view, sustainability and continuous supply of food is vital for foed supply
chain. However, there are some regional requirements of wsing agrochemicals like pesticides in the
world, as it is in tropical regions. So organsc farmang 15 still found deficient in meeting the needs for
large amounts of food for increasmg world population (Carvalho, 2006).

Climate change affects livestock productson both directly and indirectly. The most important effects are
experienced in animal productivity and bealth as well as, yields of forages and feed crops.
The food industry is a major source of greenhouse gases. Greenhouse gas emisssons are an indicator of

the environmental impact of the foed supply chain, which can result in adverse environmental impacts
such as climate change and global warming.

Reducing energy consumption in food production and supply, and the selection of renewable energy
sources with less environmental destruction are some of the measures that can be taken in terms of
energy. Global warming would also requare application of novel practices and/or more strict food safety
procedures for guarantecing food safety concern (Malliaroudaki et al. 2022).

The use of natural metheds in agriculture instead of chemical control = important in terms of
maintaming the balance of nature.

3. RISKS OF CLIMATE CHANGE IN TERMS OF FOOD SAFETY AND SECURITY

Food security and food safety are interconnected to each other in terms of climate change. Food safety
1s used as a scientific method/discipline describing handling, preparation, and storage of food m ways
that prevent food-bome illnesses. Food secunty is the measure of the availability of food and indivaduals’
ability to access it. According to the United Nations' Committee on World Food Secunity, food security
15 defined as meaning that all people, at all times, have physical, social, and economic access to
sufficient, safe, and nutritious food that meets thewr food preferences and dsetary needs for an active and
healthy life (FAQ, 2015).
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Livestock sector is an inevitable part of human life and it will be also affected by climate change starting
from farm to consumption (Godde ot al. 2021). A decrease or loss of crop yield required for animal
nutritton, heat stress of dairy cattle caused by increased ambient temperature and humsdity levels
resulting in depletion of milk yield and animal deaths are the nisks to be faced by the livestock and dasry
sector related to climate change {Malliaroudaks et al. 2022).

Rising temperatures increases food- and water-bome pathogens’ related infections (Fattori and
Mukherjee, 2020). Changes m heat resistance and survival abilities of food-barne pathogens with
changing climatic conditions may require development of more intensive beat application methods
alternative to classical pasteunzation and similarly lower refrigeration requirements in cold chain and
during consumption of the products {Malliaroudaki et al. 2022). Besides nclucvm; the raw material
under changing climatic conditions is struggling, its p sing and dastrib practices also require
some modifications due to climatic condstions. Some adv:m effects of climate change can be prevented
by applicatson of harsh cold chain conditions that means mcreased energy use and costs and increased
CO; emsssions (Godde et al. 2021).

CONCLUSION
The effects of climate change and mtcpu for mitigating its effects on agrculture, enviroament and
food prod ires an interdisciplinary evaluation and search for solutsons. There are still

uncenmnbes about lhc scope and level of climate d'amgc that will affect the fields of activity that have
an impact on the food supply chain such as processing, storage, transpartation and sales. The demand
for safe food with enhanced food guality for the constantly increasing population can be maintained by
coordinated efforts of academy, industry and governance.

Climate change affects food production and therefore foed availability. Climate change will affect the
liveliboods and incomes of small-scale food producers, as well as access to food through food price
mcreases and volatility.

Climate change can have several effects on the quality of drinking water, which is key to good nutrient
ubsotpban. Climate change has been found to have an impact on food secunty, especially an the

idence and prevalence of foodbome discases. Increasing climate variability will make rare natural
disasters occur more frequently and severely, thereby affecting the stability of food supply, access and
use (FAO, 2015)

Evidence linking rising temperatures to higher incidences of infection by foodbome pathogens such as
Sailmonelia spp. and Campylobacter spp. {Fattori and Mukherjee, 2020).

Water scarcity can have an impact on hygienic conditions in food processing plants. Flooding increases
the likelibood of epidemics of waterbarne discases such as cholera. Climate change is enabling the
spread of various species that generate harmful algal blooms (HABs) mnto new areas, many of which are
not prepared to meet the challenges of detection and surveillance. Excessive fertilizer application,
combined with more frequent and heavy ramfall, results in inc d eutrophicatson in water bodi
resulting in algal bl Ini d precipitation increases the accumulation of inorganic mercury in
lakes and oceans. Fush life wall be adversely affected. Heavy metal accumulation is in guestion m fish.
Again, in field agnculture, arsenic accumulations occur, especially in paddy, with imgation water
(Fattor: and Mukherjee, 2020).

In agriculture, the use of adapted varieties, with wide environmental tolerances is way to prevent agamst
rsk of individual crop failure. Adaptive changes in crop management, planting dates, increased or
decreased mrigation, to have the potential to increase yields according to the region and crop being
consadered. Afier barvest, the extent to grain may require drying and how products are stored in post-
harvest applications.
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