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Abstract

Food availability and food safety are main concerns with globally increased population.
There are many factors involve which can affect the food production and food security.
Approximately worldwide food production is obtained from agriculture sector. Climate change is
a major factor which can influence the food production at maximum level in agriculture sector.
In this pepper we discuss about effects of climatic variations on food crop production in
European countries. It was observed from previous studies that temperature, rainfall and
precipitation are main factors which can affect the food crop productivity. Mostly Northern and
southern regions of Europe are effected by climatic variations. High temperature, low rain fall,
long frost periods all can affect crop productivity in different regions according to geographic
locations. In recent years high temperature was noticed as a major factor to disturb the
agriculture ecosystem by increasing drought and heat stress. High temperature is also favorable
for the reproduction of many insects’ pasts which can damage the crop and stored food. It is also
dangerous for livestock by increasing mortality rate of livestock and due to scarcity of fodder
because of high temperature. So there should be a government responsibility to give awareness
among farmers to overcome these problems by making new strategies by changing of crop
varieties and adjusting crops in alternate cultivating areas.
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INTRODUCTION

There are numerous factors that influence food security such as international trade,
technological and socio-economic progress, and use of farm land. Climate variability is one of
the several reasons that can cause changes in the natural ecosystem and happening of food
protection vulnerabilities. These vulnerabilities can rise at any stage of the food chain, from
prime production level to feeding, and climate variation might have direct and subsidiary effects
on these happenings. Increasing or decreasing changes in climatic values affect living things
negatively and cause a decrease in productivity, especially in agricultural production
(istanbulluoglu et al., 2013). Increasing world population, changing climate conditions and
economic activities are growing with each passing day makes it more important than water
(Bagdatli and Bellitiirk, 2016).
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Basically climate variability affects productivity of agricultural crop in six direct or
indirect ways which are given following:

(1) Direct effect of increasing concentration of CO2 on crop yield and on efficiencies of available
sources (Kimball et al., 2002; Ainsworth and Long, 2005). CO. and greenhouse gases
accumulated in the atmosphere descend to the earth with precipitation. This event is called acid
rain. Acid rains change the pH of the water and affect the life of the living creatures in the water.
It causes the natural structure of plants to deteriorate (Bagdatli and Can, 2019). In particular,
measures to minimize the impact of greenhouse gases should be taken all over the world and will
trigger this increasing the necessary studies and measures to minimize the emissions of carbon
emissions will play an important role in reducing the effects of global warming (Bagdatli and
Balli, 2019). The increment of greenhouse gasses emissions in atmosphere along with the global
warming and the changes of temperature and precipitation regimes, have lots of negative effects
on agricultural crop production (Bagdath et al., 2015).

(2) Direct effect of rainfall, temperature, radiation, precipitation and humidity on crop growth
and development (Olesen and Bindi, 2002). Excessive increase and decrease of temperatures
negatively affect the life of living things. It will be difficult to find clean water in the future as
the increase of temperatures will increase the evaporation level (Bagdatli and Can, 2020).

(3) Direct damage of crop due to extreme weather conditions like heat waves, storm and flood.

(4) Indirect effect by variations in suitability of diverse crops, basically a north side spreading
out of warm-season crops (Carter et al., 1996; Fronzek and Carter, 2007),

(5) Indirect effect by nutritional modifications in crop food, growth of weeds and pests and
occurrence of diseases

(6) Indirect damage by degradation of the basic source like “soil erosion” and environmental
pollution like leakage of nitrate.

There are numerous other ways through which climate associated features can impact
food security comprising, marine acidification and warming, and variations in the transference
manners of complex pollutants. Increment in temperature and modified patterns of rainfall have
an effect on the perseverance and configurations of existence of microorganisms and the
configurations of their resultant foodborne infections (FAO, 2008c¢).

Europe is a major and furthermost productive provider of food and roughage. It was
noticed in 2008 that Europe provided nineteen percent of worldwide meat productivity and
twenty percent of worldwide cereal products. Approximately eighty percent of the European
meat and sixty three percent of the cereal products are produced in the European countries. The
production of European agriculture is mostly high, specifically in Western Europe, and regular
cereal yield in the European countries is higher than the world regular yield (Olesen et al., 2011).

Climate variations in different regions of Europe effects agriculture outputs in different
ways. In northern regions, climate variation might predominantly have positive influence by
increasing yield and types of growing crop species, while there might be negative influence of
agriculture on, the quality of surface water.
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With the increase in temperature due to climate change, evaporation increases. This
causes the evaporation of water resources. (Albut at al., 2018). In southern regions, the
drawbacks will be dominate with lesser crop yields, unevenness in yield amount and a decline of
appropriate land for customary food crops (Alcamo et al., 2007). In this pepper we give brief
description of impacts of climate change on food crop productivity in different regions of
Europe.

EFFECTS on CROP PRODUCTIVITY in EUROPE

The impacts of climate variation and augmented atmospheric carbon dioxide are probably
lead to generally small upsurge in food crop yield in European countries. Though, effects of
climate change can be minimize by using advanced technologies like development of novel
varieties of crop and advanced agricultural practices (Ewert et al., 2005). In recent times, cereal
products have presented significant less yields, showing that climate variation have greater effect
on yield than advanced techniques (Kristensen et al., 2010).

Higher yields of food crops were associated with Climate variation in northern regions of
Europe (Alexandrov et al., 2002; Richter and Semenov, 2005), whereas the lesser yield of all
crops in the Mediterranean regions, including south regions of European Russia (Alcamo et al.,
2005; Maracchi et al.,, 2005). Commonly reduction in crop yield and upsurge in water
requirement are estimated for spring season crops in southern region of Europe (Giannakopoulos
et al., 2009), while the influence on autumn season crops can vary according to geographic
location (Santos et al., 2002).

In northern side European countries duration of the growing period, hoar frost of late
spring and initial autumn and availability of sun heat are usual climatic controls (Olesen and
Bindi, 2002). In this type of seasonal conditions short growing period is the main reason of less
yield of food crops. For instance in the growing period in Germany is one to three months
lengthier than in Scandinavian countries (Mela, 1996), but then again it also differs significantly
with the elevation as in Austria varies up to three months (Trnka et al., 2009).

In Nordic countries small growing period is the leading cause for the lesser yields of
wheat. Cereal productivity is less in Mediterranean regions due to heat stress, availability of
water, and less time period of crop maturation. Therefore permanent food crops including olive,
grapevine and fruit trees are more vital in this constituency (Alcamo et al., 2007).

The productivity of some spring season crops including maize, soybeans and sunflower
can be decreased in southern Europe (Audsley et al., 2006). Whereas, the productivity of autumn
season crops including spring and winter wheat depends on the geographic location. Probably the
lesser productivity can be found in the furthermost southern regions and higher productivity in
the northern regions including northern areas of Spain and Portugal (Santos et al., 2002; Minguez
etal., 2007).

Some food crops that generally grow in southern regions of Europe will turn out to be
more appropriate later in northern regions or in higher elevated regions of south.

The prognoses for an assortment of production circumstances demonstrate a 30-50
percent upsurge in appropriate area for maize productivity in Europe at the end of the 21st
century, involving Scotland, Ireland, Finland and southern part of Sweden (Hildén and
Lethtonen, 2005; Olesen et al., 2007).
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The productivity of food crops is less in northern regions of Europe due to cool
temperatures (Holmer, 2008), while productivity of food crops in southern regions of Europe is
less due to low rainfall and high temperatures (Reidsma and Ewert, 2008). There are many
references which shows that growing temperature is a main factor in reduction of food grain
productivity globally (Lobell and Field, 2007).

Numerous fruit trees can be easily effected by spring hoar frost during flowering period.
A warm climate will develop both the period of the previous spring hoar frost and the periods of
flowering, and the threat of flower buds destruction due to late hoar frost are probably endure
unaffected (Rochette et al., 2004). Moreover fruit trees also can be damaged by prompt autumn
hoar frost, however, there might be a major issue of increased development of pests & diseases
(Salinari et al., 2006).

EXTREME WEATHER

The polar ice caps are melting, sea level is rising and soil losses are experienced in
coastal areas. Sea level due to melting of glaciers increasing the temperature rose from 10 to 20
centimeters (Bagdatli and Bellitiirk, 2016). Influence of the global climate will have an effect on
the change of seasons, especially in the observation of significant changes in temperature and
precipitation (Bagdatli and Arslan, 2020).

The anticipated extreme changes in weather including droughts and high temperature can
severely affect the food crop productivity (Meehl and Tebaldi, 2004; Scha'r et al., 2004, Jones et
al. 2003) and decrease the usual production (Trnka et al., 2004). Specifically, in Mediterranean
regions of Europe, frequently weather can be changed during growing period of crops like
rainfall during sowing and drought or heat pressure during flowering time are probably decrease
the productivity of summer season crops like sunflower (Moriondo et al., 2010).

Warm climate is also more favorable for the production of insect pests, since several
insects can complete their reproductive cycles in this warm season (Bale et al., 2002).

LIVESTOCK PRODUCTION

Climatic variations like heat pressure and droughts also can be effected on livestock. The
expected upsurges in temperature level in Britain could increase the death rate of broiler
chickens and pigs (Turnpenny et al., 2001).

Higher drought stress beside the Atlantic coast can decrease the production of fodder
crops to that extent where fodder yield will not be enough for livestock until the provision of
water irrigation (Holden and Brereton 2002, 2003; Holden et al., 2003).

High temperatures might also upsurge the danger of diseases in livestock through
supporting the insects dispersal, which are main carriers of many viral infections from year to
year, and also give strength to those insect carriers which become bounded in cooler
temperatures (Wittmann and Baylis 2000; Mellor and Wittmann 2002; Colebrook and Wall
2004; Gould et al., 2006).
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CONCLUSION

It is concluded from this study that there are many climate variable factors which are
disturbing the food crop yield throughout the Europe. In recent years continuously increase in
temperature and diverse patterns of precipitation as extensive upsurges in northern regions of
Europe and somewhat lesser reductions in southern regions of Europe was observed. These
modifications in climate are probable to disturb agronomic ecosystems at all stages including
crop vyields, crop protection, environmental effects and livestock. Therefore, adaptation policies
should be acquaint to decrease damaging effects and to achieve promising positive effects of
climate variation. It is necessary for agriculture advisors to increase awareness about climate
variations among farmers, that how to manage and overcome the effects of these variabilities.
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