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Abstract: In this review, the energy consumption is
examined in agricultural sector of Turkey. Several
indicators are defined to evaluate for energy consumption
in agriculture and some considerations are made taking
into account these indicators. Energy conservation
measures for the agricultural sector and suggestions for
energy use are given. Energy used per cultivated area in
Turkish agriculture is calculated as 82245.95 TOE/TL in
the period of 2000-1010 years. Petroleum and electrical
energy consumed per -cultivated area in Turkish
agriculture was 3996.83 thousand TOE and 4991 GWh
respectively, in the period of 2000-2010 years.
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INTRODUCTION

The agricultural sector produces agricultural raw
materials needed for industry and contributes to the
economy more than other sectors in Turkey. Some
indicators like as national income, population and active
population shares in domestic and foreign trade are
taken into account in order to determine the importance
of the agricultural sector in the national economy.
Individual sectors constitutes the overall gross domestic
product (GDP) are considered separately, the importance
of this situation is emerging more clearly. Because of the
great agricultural potential of Turkey, this situation has a
special importance in the overall economy.

In the recent years, energy use and associated
greenhouse gas emissions and their potential impacts on
the global climate change have been the worldwide
concern. Improving the end-use energy efficiency is one
of the most effective ways to reduce energy consumption
in the industrial, commercial, transportation, utility,
residential and agricultural sectors and their associated
pollutant emissions [1]. Energy use in the agricultural
sector depends on the size of the population engaged in
agriculture, the amount of arable land and the level of
mechanization. Effective energy use in agriculture is one
of the conditions for sustainable agricultural production,
since it provides financial savings, fossil resources
preservation and air pollution reduction. The detailed
studies based on the agricultural products and production
systems and the total energy use have been conducted
in the agricultural sector of the different countries.
Considerable reviews have been performed on energy
input and output in agricultural production of regional and
across the countries of world [2-24].

In the world of today's industry, the usage of energy
and energy resources have crucial value. While the
amount of natural resources (especially fossil fuel
resources) has been decreasing, the damage to the

Ozet: Bu calismada, Tiirkive tariminda enerji tiiketimi
incelenmistir. Tarimda enerji tliketiminin
degerlendirilebilmesi igin, bazi etkinlik 6lgttleri tanimlanmis
ve bu Olglitler dikkate alinarak degerlendirmeler yapilimistir.
Tarim sektériinde enerji kullanimi ve enerji korunumu
6nlemlerine iliskin &neriler verilmistir. 2000-2010 yillari
arasinda tarimsal (retim bagina tarimda tiiketilen enerji
miktari ortalama 82245,95 TEP/TL olarak hesaplanmisgtir.
Islenen ve ekilen tarim alanlari basina tiiketilen toplam
enerji degeri, 2005 yilindan sonra, 2011 yilina kadar
dlizenli olarak artis gbstermis olup, belirtilen dénemde
ortalama olarak sirasiyla 0,209 TEP/ha ve 0,275 TEP/ha
olarak gergeklesmistir. Trkiye tariminda, 2006-2011
yillari arasindaki dénemde, iglenen tarim alani bagina
petrol ve elektrik tiiketimi ortalama olarak sirasiyla 3996,83
bin TEP ve 4991 GWh olarak belirlenmigtir.

Anahtar Kelimeler: Tarim, Enerji, Tirkiye.

GIRiS

Tarim sektorl, gerek hammadde Uretmesi ve gerekse
tarimi ilgilendiren sanayisi ile birlikte Glkemizde ekonomiye
diger sektorlere goére daha fazla katki saglamakta ve
ekonomik 6neme sahip durumdadir. Tarim sektérinin
genel ekonomi igerisindeki Gnem ve derecesini belirlemek
amaciyla genellikle; mili gelir, nufus ve aktif nifus ile i¢c ve
dis ticaretteki paylar dikkate alinmaktadir. Genel gayri safi
yurt igi hasilay! (GSYIH) olusturan sektorler tek tek dikkate
alindiginda, bu daha agik bir sekilde ortaya gikmaktadir.
Bu durum, Ulkemizin buyuk tarim potansiyeli nedeniyle,
genel ekonomide ayri bir éneme sahip oldugunu
gOstermektedir. Tarim sektdrinin ekonomiye katkisi, diger
bir deyisle ekonomideki yeri, Tiirkiye Istatistik Kurumu
(TUIK) tarafindan iretim ydntemiyle hesaplanan tarimsal
GSYIH belirlemektedir. Tarimsal GSYiH'nin genel ekonomi
icindeki pay! bu katkinin buyukligini ortaya koymaktadir.
GSYIH mal ve hizmet iiretiminde ekonominin etkinliginin
temel olgutudur. Tarimla ilgili mal ve hizmet Uretimi de,
ekonominin  tarim  sektéri  agisindan  performansini
belirlemektedir. Bu etkinlik, sadece tarimin dretim yénuni
gOstermektedir. Tarim sektérinin hizmet (retimine,
ekonominin diger sektdrlere katkisi, tarimin ekonomi igin
6nemini belirtir.

GuUndmulz endustri dinyasinda, enerji ve diger
kaynaklarinin kullanimi  énemli dizeye ulasmistir. Bu
nedenle, bir taraftan dogal kaynaklarin miktari azalmaya
baslamis, diger taraftan da gevre kirliligi gibi dogal ortama
verilen zararlar artarak devam etmektedir. Bununla birlikte,
enerji déonugumune iligkin teknik iyilestirmeler yeterince
etkin bir sekilde gerceklestiriilememektedir. Gelismis ve
gelismekte olan Ulkelerde, gelecekteki enerji Uretim ve
tuketim duzeylerinin belirlenebilmesi igin; nufus artigl,
ekonomik Uretkenlik, tlketici aligkanliklan ve teknolojik
gelismeler gibi dikkate alinmasi gereken bir¢cok etmen
vardir. Enerji sektérine iligkin  yonetim  bigimleri,
gelecekteki enerji Uretim ve tuketim dizeyi ve dagiliminda



natural environment has been increasing with different
types of pollution. Additionally, the technical
improvements for the energy conversion can not be
carried out as effective as it is needed. In order to
determine the level of future energy production and
consumption in developed and developing countries,
many factors are to be considered, such as population
growth, economic productivity, consumer habits and
technological advances. The style of energy sectors
management will play an important role for the future of
energy production, consumption and distribution.
Careless use of energy resources and their scarcity,
resulting unwanted side effects, so energy consumption
must be planned and evaluated carefully and accurately.
The benefits of the right evaluation of the energy
consumption in agricultural sector can be summarized as
follows:

(1) To ensure the usage of energy resources more
effectively,

(2) To determine true value of losses and wastes of
which types and places in the -cultivation
systems,

(3) To reduce inefficiency in current cultivation
methods and develop more efficient methods,

(4) To ensure sustainable development by targeting
the use of energy resources in a sustainable
manner,

(5) To determine the priorities of energy sources
those have high and low quality in terms of their
usage areas and benefits,

(6) To identify the areas that improvements can be
achieved by using effective technologies.

In this study, the energy consumption in Turkish
agriculture has been investigated. In order to assess the
energy consumption in agriculture, some indicators for
energy use in agriculture was defined and evaluations
was made considering these indicators for Turkish
agriculture. Some conclusions related to energy use in
the agricultural sector and energy conservation
measures have been provided.

AGRICULTURAL SECTOR IN TURKEY
Agricultural gross domestic production (GDP) is a
indicator of the contribution of the agricultural sector in
the national economy, in other words the importance in
national economy. The agricultural GDP determined by
Turkey Statistical Institute (TSI) agricultural is calculated
by the production method. The share of agricultural GDP
in national economy reveals the magnitude of this
contribution. The GDP in the production of goods and
services is the basic parameter of economy efficiency.
Similarly, the production of goods and services related to
agriculture determine the performance of the economy in
terms of the agricultural sector. This performance only
shows the direction of agricultural production. The
contribution of the agricultural sector to service
production and other sectors of the economy indicates
the importance of agriculture for the national economy.
Importance of agricultural sector in Turkey can be
summarized as follow:
e It is very important for economic and social
development.
e The share of GDP has fallen to the level of 15%.
e Agricultural sector is the employment source for
45% of the active labor force and 35% of Turkey
population.
e The sector provides nutrition of the population of
Turkey.
e Agricultural sector meets the raw material
requirements of the industrial sector.

o6nemli rol oynayacaktir. Enerji kaynaklarinin kithg ve
dikkatsiz kullanilmasi sonucunda olugan istenilmeyen yan
etkiler, enerji tiketimini dogru bir sekilde planlanma ve
dikkatli bir sekilde degerlendirmeyi gerektirmektedir.
Tarimsal Uretim iglemlerinde tlketilen enerji miktarini
dikkate alarak yapilan degerlendirmenin yararlar asagidaki
gibi 6zetlenebilir:
1) Enerji  kaynaklarinin
kullaniimasini saglamak,
2) Uretim sistemlerindeki atik ve kayiplarin gercek

daha etkin olarak

degerlerini, tiplerini ve gerceklestigi  yerleri
belirlemek,
3) Mevcut (retim yontemlerindeki etkinsizlikleri

azaltmak ve daha etkin yontemler gelistirmek,

4) Enerji kaynaklarinin sirddrdlebilir  bir sekilde
kullaniimasini  hedefleyerek, surdurilebilir  bir
kalkinma saglamak.

5) Yiksek ve duslk Kkaliteli enerji kaynaklarinin
kullanim alanlarint  ve yararlanma agisindan
onceliklerini belirlemek,

6) Etkin teknolojilerden yararlanarak
saglanabilecek alanlari belirmek.

Tuarkiye tarim sektériinde bdélgesel ve llke genelinde,

Uretim sistemleri ile Urin bazinda ve toplam enerji
kullanimina iligkin ayrintili ¢alismalar yapilmigtir. Bu
galismada, Ulkemiz tariminda enerji tuketimi incelenmistir.
Tarimda enerji tiketiminin degerlendirilebilmesi igin, bazi
etkinlik dl¢ltleri tanimlanmis ve bu él¢itler dikkate alinarak
degerlendirmeler yapilmistir. Tarim sektoriinde enerji
kullanimi ve enerji korunumu Onlemlerine iligkin 6neriler
verilmigtir.

iyilestirme

TURKIYE TARIM SEKTORU

Tarim, daha ¢ok dogal nedenlerden, bir baska deyisle;
zengin toprak kaynaklari, biyolojik cesitlilik, elverigli iklim ve
jeolojik kosullardan dolayi, Turkiye icin her zaman &énde
gelen bir sektér olmustur. Zengin toprak yapisi, tarima
elverigli arazi varligi ve uygun iklimiyle Turkiye, hububatlar,
baklagiller, meyveler, sebzeler ve hayvanciliktan olusan
genis bir tarmsal Urin vyelpazesine sahiptir. Son
dénemlerde, Ozel girisimcilerin tarim sektorlinde yatirim
yapmaya olan ilgileri artmaktadir. Tarim sektéri nifusun
biydk c¢ogunlugunun gida ihtiyaclarini  karsilayarak
Turkiye'yi dis kaynaklara badimli olmaktan korumakta,
tarima bagl diger sektérlerin ham madde tedarikini de
gerceklestirerek  Tarkiye’nin ~ sosyal ve  ekonomik
gelisiminde gok 6nemli bir rol oynamaktadir.

Tarkiye’de 2000 yilinda, % 10,1 olan tarimsal Uretimin
gayrisafi yurt ici hasiladaki payr 2009 yilinda, % 8,3’e

gerilemistir (Tablo 1). Bu donemde, Turkiye tarm
sektérinden endistri ve hizmet sektériine dogru
gerceklesmekte olan ekonomik dénlisimini

surdirmastur. Gayrisafi yurt ici hasiladaki payr diismesine
ragmen, tarimsal dretim 2000 vyilindan beri artig
gOstermektedir. 2007 yilinda kurakliga bagh olarak azalan
Uretim miktari, 2008 basindan itibaren tekrar artisa
gecmistir. 2008 yilinda, 73 milyar TL olan tarimsal Uretim,
2009 yilinda 79 milyar TL seviyesine ulagsmistir (Tablo).
Tarim; bitkisel ve hayvansal Urlnlerin Uretilmesi,
bunlarin kalite ve verimlerinin yukseltiimesi, bu Grtnlerin
uygun kosullarda saklanmasi, islenip degerlendiriimesi ve
pazarlanmasi ile ilgili bir bilim ve Uretim dalidir. Diger bir



e The sector contributes directly and indirectly to
exports.

e The geographical structure of the country has a
large and diverse feature.

o Different climatic conditions in Turkey could be
experienced.

e Wide variety of products and has broad
prospects currently unavailable.

o The sector still holds being a great chance for
Turkey.

In Turkey, the share of agricultural production in the
GDP is given in Table 1. While the share of agricultural
production in the GDP was 10.1% in 2000, it declined in
2009. In this period, Turkey has continued the economic
transformation from agriculture sector towards industry
and services sectors. Despite the fall in the share of the
GDP, the agricultural production of Turkey has been
increasing since 2000. The amount of production reduced
due to drought in 2007, started to rise again from the
beginning of 2008. In 2008, the agricultural production
which was 73 billion TL, it was reached to 79 billion TL in
2009 (Table 1) (1 TL= 3.0317 euro=2.2087 USD).

According to harmonized data of the TSI in Turkey, in
the period between 2000 — 2010 the share of agriculture
in GDP is given in Table 1. While the value of agricultural
production at current prices was 16.832 billion TL in
2000, it increased to 88.299 TL billion in 2010. Despite
this increase, while the share of agriculture in GDP in
2000 was 10.1% it reduced to 8% in 2010. The average
share of agriculture in GDP has been determined as
8.89% in 10-year period between 2000 and 2010. The
amount of energy consumed in agriculture per Turkey's
agricultural production value has followed a path parallel
to the increase in agricultural production value. While it
was 182568.9 TOE/TL in 2000, it has raised to the value
57633.72 TOE/TL in 2010. Energy consumed in
agriculture per the value of agricultural production was
calculated as 82245.95 TOE/TL in the period of between
2000 and 2010 (Table 1).

Turkey's agriculture sector, as of March 2010, 5.2
million people were provided employment. This figure is
corresponding to approximately 24% of total employment
in Turkey. Agricultural employment from 2000 until the
first quarter of 2010 has fallen nearly 33%. Taking into
account the increase in agricultural production in this
period, it is observed that productivity in agriculture
sector increased. Due to economic development is a
natural consequence of the process, the ratio of
agriculture production value to national income was
reduced proportionally. However, in those countries that
provide income from agriculture, this sector is important
for the economy.

ENERGY USE IN TURKISH AGRICULTURE

In Turkey, in the period between 1990-2011, total
energy consumption in the industrial and agricultural
sectors and value share in total energy consumption in
this sector is given in Table 2. In Turkey in the 1990s,
while the share of agricultural sector in total energy
consumption at the 5% level, after 2008 it have reached a

ifade ile insan besini olabilecek ve ekonomik degeri olan
her tirli tarimsal-hayvansal Urlnin bakim, besleme,
yetistirme, koruma ve mekanizasyon faaliyetlerinin tamami
ile durgun sularda veya 6zel alanlarda yapilan balikgilik
faaliyetlerinin timadddr. Toplumlarin giderek artan ve
cesitlenen gida maddeleri taleplerinin kargilanmasi, tarima
dayali sanayiler araciligi ile milli gelir, ihracat ve istihdama
olan katkisi, biyolojik g¢esitlilik ve ekolojik dengeye olan
katkilari nedeniyle, tarim tim dlkeler i¢in ¢ok énemli ve
stratejik bir sektor niteligindedir.

Turkiye'de TUIK verilerine gdére uyumlastiriimig,
2000-2010 vyillari arasindaki dénemde tarmin GSYIH
icindeki payi Cizelge 1’de verilmigtir. Cari fiyatlarla 2000
yilinda tarimsal uretim degeri, 16,832 Milyar TL iken, 2010
yilinda 88,299 Milyar TL degerine yukselmistir. Bu artiga
ragmen, tarimin GSYIH igindeki payr 2000 yilinda % 10.1
oranindan % 8 oranina azalmigtir. 2000-2010 yillan
arasindaki 10 yillik dénemde, tarmin GSYiH igindeki pay!
ortalama % 8.89 olarak belirlenmistir.

Tarkiye'de tarimsal Uretim degeri basina tarimda
tiketilen enerji miktari, tarimsal Uretim degerinin artisina
paralel bir seyir izlemis olup, 2000 yilinda 182568,9 TEP/TL
iken, 2010 yilinda 57633,72 TEP/TL degerine ylUkselmigtir.
2000-2010 yillari arasinda tarimsal Uretim basina tarimda
tiketilen enerji degeri ortalama 82245,95 TEP/TL olarak
hesaplanmistir (Tablo 1).

Table 1. The share of agricultural production in the GDP in
Turkey/ Tablo 1. Tirkiye'de gayri safi yurtigi hasila ve
tarimin GSYIH igindeki payi (TSI, 2014)

Th The share of Energy use

e gross : .
. agricultural . in
domestic roduction in Agricultural riculture/

Years product P production agricuture
the GDP at - Agricultural

(GDP, . (Billion TL) ;

Billion TL) current prices production
(%) (TOE/TL)
2000 166.658 10.10 16.832 |  182568.9
2001 240.224 8.80 21.139 |  140214.8
2002 350.476 10.30 36.099 83935.84
2003 454.780 9.90 45.023 68542.74
2004 559.033 9.50 53.108 62401.14
2005 648.931 9.40 60.999 54755.00
2006 758.390 8.30 62.946 57318.97
2007 843.178 7.60 64.081 61547.10
2008 950.534 7.60 72.240 71622.37
2009 952.558 8.30 79.062 64164.83
2010 1103.749 8.00 88.299 57633.72
Mean 8.89 82245.95

Turkiye tanm sektérd, 2010 yili Mart ayi itibariyla, 5,2
milyon kisiye istihdam saglamistir. Bu rakam, Turkiye’'deki
toplam istihdamin vyaklasik olarak % 24’Gne karsilik
gelmektedir. Tarimsal istihdam 2000 yilindan 2010 yilinin
ilk ceyregine kadar yaklasik % 33 oraninda dusus
yasamistir. Bu donemdeki Gretim artisi dikkate alindiginda,
tarim sektorindeki verimliligin artig gOsterdigi
gorulmektedir. Tarimin mili gelire olan oraninin oransal
olarak azalmasi, ekonomik gelisme slrecinin dogal bir
sonucudur. Ancak, kigilerin gecimini tarimdan saglayan
Ulkelerde, bu sektér ekonomi igin Gnemidir.

TURKIYE TARIMINDA ENERJI TUKETIMI

Tuarkiye’de, 1990-2011 willari arasindaki ddénemde,
sanayi ve tarim sektérlerinde toplam enerji tuketimi
degerleri ve bu sektdrin toplam enerji tiketimindeki paylar
Tablo 2’de verilmigtir. Turkiye'de 1990l yillarda, tarim
sektoriniin  toplam enerji tiketimindeki payr % 5
dizeylerinde iken, 2008 yilindan sonra % 6’dan daha
yuksek dulzeylere ulasmistir. Belirtilen dénemde sanayi



higher level than 6%. In this period, while the share of total
energy consumption in the industrial sector was 37.85%,
the share of the agricultural sector amounted to be 5.35%
(Table 2). In order to assess the energy consumption in
agriculture, some indicators was defined in Table 3.

Table 2. Energy consumption in industry and agriculture
in Turkey /Tablo 2. Sanayi ve tarimda enerji tiiketimi
(TSI, 2015)

Energy consumption The share of the total
(Thousands TEO) energy consumption
Years TOE: tonne of oil equivalent (%)
(1 TOE = 11.63 MWh = 41.87 GJ)
Total Industry | Agriculture Industry Agriculture
1990 52987 14543 1956 35 5
1995 63679 17372 2556 35 5
2000 80500 24501 3073 40 5
2001 75402 21324 2964 38 5
2002 78331 24782 3030 42 5
2003 83826 27777 3086 43 5
2004 87818 28789 3314 42 5
2005 91576 29396 3340 40 5
2006 77441 30996 3608 40 4.66
2007 82747 32466 3944 39 4.77
2008 79559 25677 5174 32 6.50
2009 80574 25966 5073 32 6.30
2010 83372 30628 5089 37 6.10
2011 86952 30830 5755 35 6.62
Mean 37.85 5.35

The total energy consumed per cultivated and
sowed farmland in the period between 1990 and 2011
years in Turkey is given in Table 4. The total energy
consumed per cultivated and sowed farmland were 0.072
TOE/ha and 0.136 TOE/ha, respectively in 10-year period
between 1990-2000. The total energy consumption per
cultivated and sowed farmlands regularly increased after
2005 until 2011. In this period, on average, the values of
these indicators were 0.209 TOE/ha and 0.275 TOE/ha,
respectively. The total energy consumed per cultivated
and sowed farmland in 21-year period between the years
1990-2011 were calculated on average 0.164, TOE/ha
and 0.216 TOE/ha, respectively.

Table 4. The energy consumed per cultivated and
sowed farmland in agricultural sector of Turkey / Tablo
4. Tirkiye'de tarim sektériinde igslenen ve ekilen alan
basina enerji tiiketimi (TSI, 2015)

The tofal | 0 fotal
Energy The energy

ponsqmption cultivated Th;rsrsgﬁg consumed con{saﬂﬁwrgé/

Years in agriculture farmland (Thousands _ per o

(Thous_le_:lggs) (Thousar;]ds) ha) cfultlv?teg -

a armilan

(TOE/ha) | (TOE/Ma)
1990 1956 24827 18868 |  0.078 0.103
1995 2556 24373 18464 | 0.104 0.138
2000 e 23826 18207 | 0.128 0.168
2001 2964 23800 18087 | 0.124 0.163
2002 3030 23994 18123 | 0.126 0.167
2003 Sl 23372 17563 | 0.132 0.175
2004 3314 23871 18110 | 0.138 0.182
2005 3340 23830 18148 | 0.140 0.184
2006 3608 22981 17440 | 0.156 0.206
2007 3944 21979 16945 | 0.179 0.232
2008 5174 21555 16460 | 0.240 0.314
2009 5073 21351 16217 | 0.237 0.312
2010 5089 21384 16333 | 0.237 0.311
2011 5755 20539 15712 | 0.280 0.366
Mean 3711.6 22977.3 17476.9 |  0.164 0.216

The main primary energy consumed in Turkey's
agriculture consists of oil, electricity, natural gas, and
geothermal heat and the other heat sources. While the oil
consumption per the cultivated area was 0.135 TOE/ha in
2006, it increased to 0.234 TOE/ha in 2011 (Table 5).

sektoruniin toplam enerji tuketimindeki payi ortalama %
37.85 iken, tarm sektérinin pay ise % 5.35 olarak
gerceklesmistir (Tablo 2). Tarimda enerji tiketiminin
degerlendirilebilmesi igin, Tablo 3’de verilen, etkinlik
Olgutleri tanimlanmistir.

Dinyanin bati bolgelerinde yaklasik 1945 yilindan bu
yana tarim, énemli dizeyde mekanize olmus ve glbre,
tarim ilaglari yaygin olarak kullaniimaya baglanmistir. Fosil
yakitlarin kullanildidi mekanizasyon araclari, tarimda insan
glcinun kullanimini sinilandirmigtir. Tarimda dogrudan
veya dolayl olarak fosil yakit enerjilerinin kullaniimasi,
Ureticiler acisindan ekonomik olarak kazangli duruma
gelmistir. Gelismekte olan llkelerde, basta gubre Uretimi ve
makina kullanimi olmak Uzere, tarimsal Uretimde fazla
miktarda fosil yakit kullanilmaktadir. Modern tarimsal
Uretim islemlerinin fosil yakit kullaniimadan
gerceklestirimesi mimkun degildir. Fosil yakit enerijisi,
besin Uretim hizini etkilemekle birlikte, genellikle besin
enerjisine donlstirilememektedir. Ornegin, gibre, Grin
gelisimini hizlandirir ve besin Uretimini arttirir. Fakat guibre
tretiminde kullanilan enerji driin iginde gérinmez. Uretimi
desteklemesine ve arttirmasina ragmen, enerji Uretimi,
doénusum igleminin bir bélimi degildir. Giren enerji Urline
bagh olarak degismekle birlikte, Urlin ile kazanilan eneriji
kullanilan enerjiden tiretilmez.

Table 3. Some indicators for energy consumption in
agriculture / Tablo 3. Tarimda enerji tiiketimi 6igiitleri

Indicators Units
The total energy consumed per the
cultivated area TEG/ha
The total energy consumed per the TEO/ha
sowed area
The total oil consumed per the cultivated TEO/ha
area
The_ total electricity consumed per the MWh/ha
cultivated area
The total amount of energy consumed in TEO/ha
fertilizer production per cultivated area
The total amount of energy consumed per
agriculture production value (agricultural TEO/TL
GDP)

Modern tarimsal Uretim sistemlerinde, verimi arttirici
yapay yoOntemler uygulanmaktadir. Dinyanin bati
bdlgelerinde 1950’li yillarda tarimsal Uretimde yogun bir
sekilde mekanizasyon uygulamasi ve pestisit kullanimi
baslamigtir.  Tarimda  mekanizasyon  uygulamalari
sonucunda, tarimsal Uretim artmis ve yeni alanlar tarimsal
Uretime acimistir. Diger taraftan, tarimdaki modern
teknolojik uygulamalar icin enerji tiketimi artmigtir. Tarim
alet/makinalari ve pestisit kullanimi, en 6nemli ener;ji
kaynagi olan fosil yakitlarin tiiketimini gerektirmektedir. Ek
enerji kullanimi, dogal sistemler ile karsilastirildiginda,
tarimsal ekosistemlerin enerji etkinligini 6nemli dizeyde
azaltmaktadir. Ozellikle pestisit dretimi icin yogun bir
sekilde enerji tuketilir. Tarimsal sistemler, dogdal islemleri
de kapsadigindan, dogal kaynaklarin yénetiminde eneriji
etkinliginin degerlendirilebilmesi icin, enerji kullaniminin
analiz edilmesi gerekir.

Tarkiye'de 1990-2011 yillar1 arasindaki dénemde
islenen ve ekilen tarim alani basina tiketilen toplam ener;ji
degerleri Tablo 4’de verilmigtir. 1990-2000 vyillan
arasindaki 10 yilik dénemde islenen ve ekilen tarm
alanlari basina tiketilen toplam enerji degeri ortalama
olarak sirasiyla 0.072 TEP/ha ve 0.136 TEP/ha olarak
gerceklesmistir. Islenen ve ekilen tarim alanlari basina
tiketilen toplam enerji degeri, 2005 yilindan sonra, 2011
yilina kadar dizenli olarak artis géstermis olup, belirtilen
dénemde ortalama olarak sirasiyla 0,209 TEP/ha ve 0,275



Similarly, while the number of tractors and combine
harvesters were1037383 tractors and 12359 combine
harvesters in 2006, these figures increased to of 112500
tractors and 14313 combine harvesters in 2011 (Table 6).
In this period, electricity consumption per the cultivated
area is realized in a variable manner. In the period
between the years 2006-2011, the total oil and electricity
consumption in Turkish agriculture were on average
3996.83 thousand TOE (46483.13 GWh) and 4991 GWh,
respectively. During this period, oil and electricity
consumption per cultivated agricultural area, were on
average 0.185 TOE/ ha and 0.302 MWh/ha, respectively.

Table 5. Energy consumption of agricultural sector in
Turkey / Tablo 5. Tlirkiye’de tarimda enerji tiiketimi

Qil Electricity
The The [consump | consump.

Years (10()'(')0 Electricity | cultivated s;\gzd Th/e Tr/1e
Tog) | (GWh) | area | o00 | cuttivate | cultivated
(oelizy, ha) d area area
(TOE/ha) | (MWh/ha)

2006 3119 4411 22981 | 17440 | 0.135 0.252

2007 3397 4981 21979 | 16945 | 0.154 0.293
2008 4304 5806 21555 | 16460 | 0.199 0.352
2009 4218 4879 21351 | 16217 | 0.197 0.300
2010 4134 5509 21384 | 16333 | 0.193 0.337
2011 4809 4360 20539 | 15712 | 0.234 0.277
Mean 3996.8 4991 21632 | 16518 | 0.185 0.302

One of the important energy input is indirect energy
consumption used to produce fertilizers in agricultural
production. In Turkey, natural gas is used mainly in
fertilizer production process. In the period between 2006
and 2011 in Turkey, the amount of energy consumed in
the production of fertilizers and energy consumed in the
production of fertilizers per the cultivated area are given
in Table 7.

Table 7. Energy consumption in the production of
fertilizers in Turkey / Tablo 7. Giibre (retiminde enerji
tiketimi

The The total

ol Electricity Nat;;asl Theen:aortga): GUIEISE energz);

- ggg‘; (1000 TEO) | (1000 | consumption | (70 e

TEO) | (1000 TEO) hay| cultivated

area

(TOE/ha)
2006 7.4 44 150 201.4 22981 0.009
2007 5 17 0 22 21979 0.001
2008 7 22 214 243 21555 0.011
2009 5 20 26 51 21351 0.002
2010 4 12 64 80 21384 0.003
2011 55 266 | 618.3 650.4 20539 0.031
Mean 5.65 236 | 178.7 208 | 21631.5 0.01

While the total energy consumed in the production of
fertilizer was 201.4 thousand TOE in 2006, it has
increased to 650.4 thousand TOE in 2011.In this period,
the total energy consumed for the production of fertilizers
per the cultivated area was averagely 0.01 TOE/ha.
Although the total production capacity of fertilizer factory
in Turkey will be enough to level of fertilizer consumption,
because of the economic reasons (energy-raw materials-
cost) the fertilizer factories don't work with the full
production capacity. The average production capacity of
the fertilizer factories is 60 % in Turkey. Therefore, the
fertilizers demands in agriculture sector of Turkey are
met by fertilizers import instead of raw material import.

TEP/ha olarak  gergeklesmistir.  1990-2011  yillan
arasindaki 21 yillik dénemde Islenen ve ekilen tarim
alanlari basina tiketilen toplam enerji degeri ortalama
olarak sirasiyla 0,164 TEP/ha ve 0,216 TEP/ha olarak
hesaplanmistir.

Turkiye tariminda tiketilen baslica birincil enerjiler;
petrol, elektrik, dogal gaz ve jeotermal ve diger isilardan
olugsmaktadir. Tarimda iglenen tarim alani basina petrol
tuketimi degeri 2006 yilinda 0,135 TEP/ha diizeyinde iken,
2011 yilinda 0,234 TEP/ha diizeyine yiikselmistir (Tablo 5).
Benzer sekilde, traktér ve bigerdéver sayilari da sirasiyla,
2006 yilinda 1037383 adet ftraktor ve 12359 adet
bigcerddver iken, 2011 yilinda 112500 adet traktor ve 14313
adet bigerdéver olarak gergeklesmistir (Tablo 6). Belirtilen
dénemde, islenen tarim alani basina elektrik tiketimi
degisken bir sekilde gerceklesmistir. Turkiye tariminda,
2006-2011 yillari arasindaki donemde, islenen tarim alani
basina petrol ve elektrik tiiketimi ortalama olarak sirasiyla
3996,83 bin TEP ve 4991 GWh olarak belirlenmistir. Bu
dénemde iglenen tarim alani basina petrol ve elektrik
tiketimi ortalama olarak sirasiyla, 0,185 TEP/ha ve 0.302
MWh/ha olarak hesaplanmistir.

Table 6. The number of tractors and combine harvesters
in Turkey / Tablo 6. Traktér ve bicerdéver sayisi (TSI,
2015)

Years The number of Thig:wnt:itr)g o
tractors
harvesters
2000 941835 12578
2001 948416 12053
2002 970083 11539
2003 997670 11721
2004 1006065 11519
2005 1022365 11811
2006 1037383 12359
2007 1056128 12775
2008 1070746 13084
2009 1073538 13360
2010 1096683 13799
2011 1125001 14313
Tarimsal uretimde énemli enerji girdilerinden birisini de
glbre Uretimi igcin kullanilan dolayli enerji tiketimi
olusturmaktadir. Turkiye'de gubre duretim islemlerinde
¢ogunlukla dogal gaz kullaniimaktadir.  Turkiye'de

2006-2011 yillan arasindaki dénemde gubre uretiminde
tuketilen enerji miktarlan ve islenen alan basina gubre
Uretiminde kullanilan enerji tuketimi degerleri Tablo 7’de
verilmigtir.

Gubre uretiminde tuketilen toplam enerji 2006 yilinda
201,4 bin TEP degerinde iken, 2011 yilinda 650,4 bin TEP
degerine yukselmistir. Belirtilen dénemde, islenen tarim
alani basina glibre Uretimi amaciyla tiketilen toplam ener;ji
miktari ortalama 0.01 TEP/ha olarak gergeklesmistir.

Ulkemizdeki glibre fabrikalarinin  toplam  dretim
kapasiteleri gubre tiketimimize yetecek diizeyde olmasina
ragmen, gubre fabrikalarinin bazi ekonomik nedenlerle
(enerji-ham madde-maliyet) tam Uretim kapasitesi ile
galismayip, ortalama % 60 kapasite ile galismalari ham
madde ithalati yerine, glbre ithal edilerek Ulkemizin glbre
ihtiyaci kargilanmaktadir.

SONUG VE ONERILER



CONCLUSIONS

The structure of agricultural holdings in Turkey should
be required to improve the efficiency and competitive
with the effective use of technology. In Turkey, although
fertilizer consumption has showed a rapid increase, due
to the support and encouragement, the rate of increase
has slowed in recent years. Growing population and
changing eating habits is inevitable to increase
agricultural  production. To increase agricultural
production, it is necessary that increasing productivity
obtained from the unit area using the fertilizer, quality
seeds and emerging technologies, minimization of
production losses, to achieve farm size for economic
production and farmers' awareness. Because of the
excessive and unplanned use of fertilizers is a clear
negative impact on quantity and quality of products and
the environment, fertilizer consumption should be
controlled and planned. Adhering to the principles of
sustainable agriculture, use of correct type and amount
fertilizer is critical to prevent damage of the fertilization
on the environment. The most effective way to apply the
correct type and quantity of fertilizer is based on the soil
and plant analysis.

In recent years, energy use, greenhouse gas
emissions and their potential effects on global climate
change is one of the most hotly debated topics. Problems
with the use of energy, is not only limited to global
warming. The environmental issues such as air pollution,
acid rain and ozone depletion are closely related energy
use. Environmental effects caused by the use of energy,
to be at the lowest level, all of the mentioned subject
should be considered together. Increasing energy
efficiency is important in terms of environmental impact
assessment of energy sources. The efficiency of system
should be increased to use less energy and to harm the
environment at the lowest level. Because of the scarcity
and careless use of energy resources resulting unwanted
side effects, it is required that energy consumption
accurately and carefully planned.
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