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1. Introduction 

Ecosystems include biodiversity while number of 

species is higher in the tropics and some other localized 

areas and usually lower in polar areas (WCMC, 1992). 

Amount of damage to biodiversity is related with 

altitude, climate, soil, latitude and interactions among 

species (Pidwirny, 2006).  

See by the history of world, it is fair that climate 

changes over time.Similarly, patterns of biodiversity 

also change depending on climate (NASA, 2011), like 

eight cycles of ice enlargement through the last 750000 

years in total (Williams, 2009) while the last ice age 

realized around 7000 years before and that is the time 

of human civilization (Brooks, 2004). Likewise, 
climatic changes take very big carefulness due to it is 
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estimated to be induced by human efforts and 

unexpected climate changing ratios during the last 

1300 years (Ramaswamy et al., 2006; Solomon et al., 
2007). Changes in climate are welded by many factors 

that may be listed as following (Beton, 2011); sea level 

rise about 17 cm in the last century (Church and White, 

2006), global temperature rise (Allison et al., 2011) 

warming oceans about 16x1022 J (8.425x1019°C) in 

the top 700 metersfrom 1969 to 2008 (Levitus et al., 

2009), shrinking ice sheets by 150 to 250 km3 of ice 

lost in Greenland from 2002 to 2006 and 152 km3 lost 

on Antarctica from 2002 to 2005 (Velicogna and Wahr, 

2005; NASA, 2011), the decline of Arctic sea ice 

(Polyak et al., 2010), glacial retreat including Africa, 
Andes, Alaska, Alps, Himalayas, Rockies (NSIDC, 

2011; WGMS, 2011), extreme climatic events since 

1950 (NOAA, 2011), ocean acidification; since 1750s 

welded by industrial revolution by increasing carbon 

dioxide content rate around 2 billion tons per year 
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(NASA, 2011), 30% higher acidity in the ocean 

(Sabine et al., 2004). On the other hand, plant breeders 

give a lot of effort to increasing of yield and quality 

(Toker et al., 2019; Sari et al., 2020) and on this point, 

biodiversity is indispensible factor to succeed. 

Consciousness of human about sustainability of life 

is very important not only local scale but also 

important for global scale. Changes in climate, 

environmental pollution, extinction of species, threats 

on biodiversity, reduction of productivity and quality, 

difficulty of breeding plants to adapt for a long time are 

closely relevant to health, hunger, malnutrition, welfare 

and the other components of mankind. Present paper 
describes some approaches for factors of global climate 

changes and interactions with biodiversity.  

1.1. Climate and Biodiversity 

Biodiversity defines the living nature. Land, sea 

and other aqua ecosystems are components of the 

ecology. Biological diversity focuses on the several 

biotic and abiotic factors by views of their living area, 

changes in life statues, their relations with other living 

and nonliving organisms, changes depended on place 

and time, genes, species, ecosystems and all functions 

(Graham et al., 2004). Genetic diversity is affected by 

(Çepel, 1997); natural factors (climate, soil, 
landforms), paleogeography (shift of continents, 

climatic changes) and biologic factors (human, animal 

and plants) while it occurs by (Schulze and Mooney, 

1994); geographic region, life time, migration, 

providing of the demands for life (food, water, genetic  

temperature etc.) which remind and/or closely 
depended to climatic factors,. 

Interdependent statues of climate and biodiversity 

give rise to certain harmful effects of climate on 

species especially for their characteristics and 

dispersions. Some of the various predicted effects are 
listed; changes in number of species, increasing of 

habitat disruption, changes in lifecycles (Blaustein et 

al., 2010), increasing of infectious diseases spreading 

by several agents (Pounds et al., 2006; Bosch et al., 

2007; Wake, 2007)that may be also including 

Coronavirus (Covid-19) already caused many deaths 

and infectious pandemic diseases recorded over the 

world such as Plague, Smallpox, Measles, Yellow 

fever, Cholera, HIV, AIDS, Ebola, Sars and Mers 

(Pitlik, 2020; WHO, 2021) 

Changes in climate have already affected many 

species. First of all, human need to realize detailed 

fieldwork and should determine the endangered 

species. On the other hand, combination of the agreed 

methods should be implemented to evaluation of the 

current situation. Additionally, it is important to have 

information about the direct and indirect effects to 
climate and adaptation mechanisms of the species. That 

may be clear by focus on relations between species and 

environment, dynamics of landscape and population, 

combined effects of climatic changes. 

 

1.2. Agricultural Biodiversity and Sustainable 
Agriculture 

Agricultural activities (over tillage, fertilization, and 

pesticide use) pose the most important threats to 

natural bio-diversity. Plants are used today especially 

for health, nutrition, environmental protection and 

various industrial purposes. Insects in natural 

biodiversity interact with plants so that they can 
survive directly or indirectly. Thanks to this 

interaction, approximately 67% of the plant species are 

dependent on pollination by insects (Coleman, 2018). 

Following parts divided by insects and plants 

relationships with the topic. 

1.3. Importance of Insects in the Sustainable 

Agriculture and Environment 

Everyone especially farmers need to get the crucial 

value of insects to agriculture and food security. Insect 

and disease damage, when combined with climate 

change, is a big global challenge for a sustainable 
environment. Additionally, the key to sustainable 

agricultural production is the biodiversity of natural 

ecosystems which a fundamental trait more than any 

other human activity. Arthropods, for more than 400 

million- year-exist, have been part of the ecosystem for 

40% of biodiversity. Besides insects have had a wide 

range of vital ecological functions in their natural 

ecosystems, as herbivore, carnivore and feeding 

organic material (detritus), insects are commonly 

sensed as pests. However, their main ecological 

functions are ecological recycling, pollination, 

predation or parasitism, and being decomposers. If 
insects are guided in agricultural systems, they can take 

a role asfundamental instrumentation of the vital 

ecosystem (Coleman, 2018). And also insects are 

supported as an alternative protein source for human 

food, livestock and fish feed worldwide (Van Huis et 

al., 2013; Van Huis and Oonincx, 2017). 

One of the cultivated areas and production of crops 

analysis indicated that the producers in the US have a 

permanent and significant need for all insect pollinators 

(honey bees, non-Apis pollinators etc.). And also that a 

reduction in managed or wild pollinator populations 

might be seriously threatenedby intensive agricultural 

systems of insect pollinated crops besides crops that 

are grown by seeds resulting from insect pollination 

(Calderone, 2012). The action of abiotic forces (wind, 

water etc.) can result from pollination which relies on 

animals, including bats, flies, butterflies, beetles and 
other insect (National, 2007; Coleman, 2018). The 

majority of insects pollinators are bees (Anthophila) 

(Grimaldi and Engel, 2005), of which there are 

approximately 17,000 defined species and as many as 

30.000 species world-wide (Michener, 2000; National, 

2007) whose (with rare exclusion) collect pollen and 

nectar from flowers. There is recently a renewing 

interest in the affecting health of honey bees and other 

insect pollinators (National, 2007), because of their 

pollination services that provide in both natural and 

agricultural ecosystems (Kearns and Inouye, 1997; 
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Allen-Wardell et al., 1998; Kremen and Ricketts, 2000; 

Kevan and Viana, 2003; Gallai et al., 2009; Buchmann 

and Nabhan, 2012). It is believed that new practices for 

integrated management of both honey bees and diverse 

wild insect assemblage will improve universal crop 

yields in the world where have declined the diversity 

and abundance of wild insect pollinators (Garibaldi et 

al., 2013). 

1.4. Possible Influence of Climate Change on the 
Insects 

If we deal with the world's climate is changing at 

rates much faster than rates ever experienced before 

according to the last forecast, many ecosystems 

probably will not be able to settle for the change under 

these conditions (Houghton et al., 1990; Fleming and 

Volney, 1995). Nowadays there are a lot of statements 

about climate change on the Earth, the most famous 

theory is that average temperature will increase as a 

result of higher atmosphericCO2 concentration 
(Jaworski and Hilszczański, 2013). Therefore, the 

warming will probably lead to increased numbers of 

insect pests and also public health pests and insect 

vectored diseases too (Quarles, 2007). Also, climate 

changes are important for phytophagous insect species, 

and there are effective directly and indirectly basic 

climate parameters as temperature and humidity. 

According to researchers, (1) Polyphagous and 

eurytopic species have higher ecological plasticity and 

adapting abilities thanks to global warming. (2) The 

role of species especially thermophilous has currently 

increased and resulted in increased numbers and 
greater damage done by the pests. (3) Some 

phytophagous species status is changeable, can 

increase or decrease. For instance, the increased 

geographical range, increased numbers of generations, 

and higher densities are determined on some crop 

pests. (4) The number and the role of phytophagous 

species overwintering in egg stage have increased than 

in other development stages which have seen higher 

mortality at that time. (5) The dynamic of 

phytophagous insect population can affect by water 

shortage stress on plant. (6) The invasive phytophagous 
insect species can also increase because of climate 

change and absence of effective natural enemies in the 

new ecosystem (7) The changing of insect population 

is vital subscribers to cycling of nutrient and carbon, 

energy flowing, and decomposition of biomass (8) The 

relationship of pests and predators can have a profound 

effect like encourageable or not by temperature 

increases and parasitoid populations may also be 

exchanged by heavy status and variable climate (Haack 

and Byler, 1993; Parry, 1998; Stireman et al., 2005; 

Parmesan, 2006; Quarles, 2007; LaštůVka, 2009; 
Jaworski and Hilszczański, 2013). However, in most 

state the insect population growth is still indefinite 

whether the acceleration in development will be 

detrimental or not (Visser and Both, 2005).  

 

1.5. Importance of Plants in the Sustainable 

Agriculture and Environment 

Using of plants is as old as the history of humans. 

Health care purposeful plant based drugs are around 

250 in Mesopotamia, 600 in Grecian and 4000 in 

Arabian Persian period (Baytop, 1999; Gencay, 2007). 

Today, traditional public drugs are becoming a science 

called as “ethnobotany” and this science deals with 
relations between plants and humans. The term 

“ethnobotany” was used by an American botanist - 

John W. Harsberger in 1895 and the scientist published 

the first book in 1896 (Balick and Cox, 1996; Polat, 

2010). Today, there has been limited study on 

ethnobotany still that is an essential need for 

sustainability of life by many advantages on bio-

conservation of species that were used by many people 

in ancient times for several purposes such as health 

care, food, building material, clothing, meadow-pasture 

and forage crop, fuel, biofuel, apiculture, sericulture, 
ornamental plant and landscape etc. basic needs besides 

economic development. 

Global climate changes cause pressure on 

agriculture which tends to study drought stress and the 

response of plants by physiological and other growing 

statues etc. phenomena that the other climate change – 
related projects (Kucukbasmaci and Sabir, 2019). 

Important notes are given under three points by NSAC 

(2019) as; policy recommendations about climate and 

agriculture, decreasing of greenhouse gases (GHG) 

emissions and knowledge transfer by focus on future 

generations. Additionally, promoting of family farms, 

opportunities for farming, equal opportunity for all 

races, fairness of farmworkers, farming systems 

providing sustainability of human welfare, 

environmental quality, controlling of biological cycles, 

economic feasibility, ecosystem owing to soil – water – 
pollinator and wildlife health.  

More than 1 billion people suffering worldwide 

which is equal to suffering over-nutrition, 155 million 

overweight or obese people, 148 million 

undernourished people while deaths worldwide every 

year 29 million due to overeating and 36 million due to 
lack of food. In another way, there are 1 billion cars 

while 2 billion people suffering from food access. 

Similarly, consumption of corn in the United States is 

around 390000 m3 annually while 55% is used as food 

and 45% is used for ethanol production for fuel. In the 

Worldwide, there are almost 3 billion farm animals 

while about 1/3 of the total foods are used to feed these 

animals which means a serious effect on changes in 

climate (minimum 50% of the emissions welded by 

agriculture). Additionally, the demand for farm animals 

for water is 27.5 billion m3 in 2020 and estimated at 
around 45 billion m3 in 2050. There are 4 highlights of 

the multidisciplinary reports for solving the concerns 

on the topic; food for all, food for sustainable growth, 

food for health and food for culture (Anonymous, 

2021). 
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2. Conclusions 

Protection of nature is focused on species 

especially. Species are under effects of environmental 

factors that are mainly affected by climate and humans. 

Today, intensive pressure of human on the 

environment has been increased remarkably. The 

serious changes in human activities are considered as 

destructive effects on all living organisms in addition 
to natural resources. Climatic changes, biodiversity and 

other components of the earth are directly and 

indirectly connected while the main factor is human. 

So, human should pay attention to sustainability 

principles in all activities especially in agriculture. 

Therefore, there is a need to rising of awareness on 

sustainability of life and understanding the relations 

between human and nature that might be realized by 

education of nature for everyone. 
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