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Bugday Uretiminde Farkli Toprak isleme—Ekim Yéntemlerinin Ozgiil Ceki Guic, Ceki
Kuvveti ve Bazi isletme Parametreleri ile Yakit Esash CO, Emisyonlarr™

Zinnur GOZUBUYUK?, Ahmet CELIK?
'Dogu Anadolu Tarimsal Arastirma Enstitiisii, Erzurum
?Atatiirk Universitesi Ziraat Fakiiltesi Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Erzurum
zgozubuyuk2001@yahoo.com

Hem cografi hem de iklim &zellikleri itibariyle ¢ok zengin bir tarimsal iiriin ¢esitliligine sahip
olan Tiirkiye’de, agirlikli tarimsal {irtinleri tahillar olusturmaktadir. Tarla bitkileri ekim alan1 i¢inde %40
ile en ¢ok ekimi yapilan bugday, insan beslenmesinde alternatifsiz bitki olup, ayn1 zamanda diinyada ve
Tirkiye’de en cok uretilen, ticaret ve ekim nobeti sisteminin vazgecilmez stratejik éneme sahip bir
bitkisidir. Bitkisel iiretim i¢in gerekli calisma siiresinin yaridan fazlasinin, gii¢ tiiketiminin ise %60 nin
pullugun da i¢inde bulundugu tohum yatagi hazirliginda kullanilmasi toprak hazirlama islemlerine
ayricalikli bir 6nem kazandirmistir. Bu ¢alisma karasal iklime sahip yiliksek rakimda sulanabilen ve yagisa
dayali tarim kosullarinda yetistirilen bugdayin, dort farkli toprak isleme—ekim uygulamasiyla (geleneksel
toprak isleme (GT), azaltilmig toprak isleme I ve IT (AT1 ve AT2) ve dogrudan ekim (DE)); 6zgil ceki
kuvvetini—giiciinii, bazi isletme degerleri ve yakit tiikketimleri ile yakit esasli CO; emisyonlarini belirlemek
amaciyla yuriitiilmistiir. Tesadiif bloklar1 deneme planina gore ii¢ tekerriirlii olarak yiiriitiilen ve 9 yil
stiren aragtirmada sulu kosullarda; fig, bugday ve aycicegi, kuru kosullarda ise; fig, bugday ve nadastan
olusan {li¢lii miinavebenin ii¢ yillik bugday verileri degerlendirmeye alinmistir. Denemede kullanilan tarim
alet ve makinalarinin 6zgiil ¢eki kuvveti; kuvvet sensorleri yardimiyla, gercek ilerleme hizi; traktore
monte edilen hiz radar1 ve patinaj sensorleri ile belirlenmistir. Yakit tiikketimleri 6zel olarak tasarlanmig
%1 ml hassasiyetle 6l¢iim yapabilen elektronik yakit 6l¢iim sayacit kullanilarak ve zaman etidi ve is
safhalar1 eklemeli zaman yontemiyle Olglilmiis ve zaman etiidii analizi ile birlikte degerlendirmeler
yapilmistir. Kuru tarim kosullarinda ortalama 6zgiil ¢eki kuvveti (36.8 kN m™) %8.6 makina ve insan
isgiicii gereksinimi (5.7-4.3 h ha) %5.5-3.2, efektif is basaris1 %1.3, yakit tiiketimleri ve buna baglh
olarak CO; emisyonlari (30.5 1ha’-87.4 kgCO, ha™) %1.1 ve dzgiil karbondioksit emisyonlar1 (9.7 gCO;
kg tiriin™?) %32 oraninda, sulu tarim kosullarma gore daha yiiksek oldugu belirlenmistir. Sulanabilen tarim
kosullarindaki ortalama 6zgiil ¢eki giicii degerlerinin, yagisa dayali tarim kosularma goére %2 oraninda
daha yiiksek oldugu tespit edilmistir. Her iki tarim kosulunun ortalamalari tizerinden dogrudan ekim
uygulamasimin geleneksel uygulamaya gore %77.60 daha az 0zgul ¢eki kuvvetine, %93.13 0zgul geki
guictine, %77.45 daha az yakat tiikketimine, %77.58 makina ve %60.39 oraninda da daha az insan isgiiciine
gereksinimi oldugu belirlenmistir. Sonug olarak, 6zgiil ¢eki kuvveti ve geki giicii, makina—insan is giic,
efektif is basarist ve yakit tiikketimi agisindan bugdayin dogrudan ekildigi DE yontemi diger yontemlere
gdre avantajli olarak 6n plana ¢ikmustir. Ozellikle cevreyi geleneksel uygulamaya gore %77.45 az kirleten
ve bir kg bugday iiretmek i¢in 3.9 kat daha az CO, salim1 gergeklestiren dogrudan ekim uygulamasi kabul
edilebilir verim azaliglar1 da dikkate alinarak, kiiresel isinmanin da oniine gegebilmek ve insanlara daha
kaliteli, daha temiz bir ¢evrede yasama imkani saglayacaktir.

* Bu ¢aliyma 1. yazarmm kurumunda TAGEM-BB-980210K1 no’lu Tarim ve Orman Bakanligi
projesinden tiretilmigtir.

Anahtar Kelimeler: Ceki kuvveti-giictl, Isletme degerleri, Dogrudan ekim, Koruyucu toprak isleme,
Yakat tiikketimi, CO2 emisyonu
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Comparison of Different Soil Tillage-Seeding Systems in Terms of Some Operational
Parameters and Fuel Based CO, Emission in Wheat Production*

In Turkey, which has a rich variety of agricultural products both in terms of geographical and
climatic characteristics, the predominantly agricultural products are cereals. Wheat, which is the most
cultivated plant in the field crops with 40%, is a plant with no alternative in human nutrition. At the same
time wheat is the most produced crop in the world and in Turkey and an indispensable strategically
important crop for trade and crop rotation system. This study was carried out on four different soil tillage
practices (conventional tillage (CT), reduced tillage | and Il (RT1 and RT2) and direct sowing (DS))
applied to wheat farming in high altitude irrigated and precipitation—based agricultural conditions with
terrestrial climate; in order to determine the specific draft, specific power, some operating parameters,
fuel consumption and fuel based CO emissions. The study which lasted 9 years was carried out with a
randomized complete block design with three replications. In irrigated farming conditions; vetch, wheat
and sunflower and in rain feed farming conditions; vetch, wheat and fallow rotations were applied and
three—year wheat data were evaluated. The specific draw force of the machines used in the experiment
were determined with the help of load cells, and the actual forward speed was determined by a ground
speed transducer and skid sensors mounted on the tractor. The fuel consumption was measured by using
an electronic fuel metering devise that was capable of measuring with 1% precision, and the time study
and work phases were measured by incremental time method and then the data of time studies were
analyzed and evaluated. In rain feed farming conditions, the average specific drawbar force (36,8 kN
m) is 8.6%, the requirement of machinery and human labor (5.7-4.3 h ha) is 5.5-3.2%, effective field
capacity is 1.3%, fuel consumption and accordingly CO; emissions (30.5 | ha™ 87.4 kgCO, ha™) 1.1%
and specific carbon dioxide emissions (9.7 gCO, kg crop™) were determined to be higher by 32%
compared to the irrigated farming conditions. It has been determined that the average specific drawbar
power data in irrigated farming conditions were 2% higher than the rain feed based farming conditions.
The lowest values were obtained from seeder having disc type furrow opener which required 75.41%—
87.54% less force and 95.81% less fuel consumption compared to the moldboard plow. Based on the
averages of both farming conditions, direct sowing method was determined to required 77.60% lower
specific draft, 93.13% specific drawbar power, 77.45% less fuel consumption, 77.58% less machine and
60.39% less human workforce than the conventional method. As a result, in terms of specific draft,
drawbar force, machine and human labor force, effective field capacity and fuel consumption the DE
method, in which the wheat is directly sown, has become advantageous compared to the other methods.
In particular, direct sowing with 77.45% less polluting the environment compared to the conventional
method and 3.9 times less CO, emissions to produce one kg of wheat will allow the possibility of living
in a better quality, cleaner environment and avoiding global warming by taking into account acceptable
yield decrease.

*: This study was supported by Ministry of Agriculture and Forestry with project number of TAGEM-
BB-980210K1.

Keywords: Draft force, Draft power, Operating parameters, Direct sowing, Conservation tillage, Fuel
consumption, CO, emission.
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Kuru ve Sulu Tarim Kosullarinda Fig Uretiminde Farkli Toprak isleme—Ekim
Yontemlerinin Topragin Baz Fiziksel Ozelliklerine Etkisi*

Zinnur GOZUBUYUK?, Ahmet CELIK?
'Dogu Anadolu Tarimsal Arastirma Enstitiisii, Erzurum
2Atatiirk Universitesi Ziraat Fakiiltesi Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Erzurum
zgozubuyuk2001@yahoo.com

Yem bitkilerinin iiretimi, tarimin ana kollarindan birini olusturan hayvan varligimizin kaba yem
ihtiyacini karsilamasinin yani sira, toprak ve suyu muhafaza etmesi ve ekim ndbeti igerisinde kendinden
sonra gelen irilinlin verimini artirmasi ayrica Onemini arttirmistir. Geleneksel tahil ve yem bitkileri
iiretiminde kullanilan yakitin %70°nin birincil ve ikincil toprak islemede kullaniliyor olmasi, ayrica
toprak neminde olusan kaybin ve erozyonun toprak isleme sirasindaki karistirma miktarina ve sikligina
paralel olarak arttyor olmasi, yeni tarim tekniklerinin kullanilmasini kaginilmaz kilmakta ve bu yondeki
egilimin giderek artmasina yol agmaktadir. Calisma yiiksek rakim ve yar1 kurak iklim kusaginda ¢akil
olarak iki farkli geleneksel miinavebe yontemi (kuruda, fig + bugday + nadas, suluda; fig + bugday +
aycicegi) esas alinarak, dort farkli toprak isleme—ekim (GT: geleneksel toprak igsleme (kulakli pulluk +
diskli tirmik (sulu kosullarda)-kiiltivatér (kuru kosullarda) + kombikrim + ekim makinasi), AT1:
azaltilmis toprak isleme—1 (kiiltivatdr + kombikriim + ekim makinasi), AT2: azaltilmig toprak isleme—2
(dik rotovator + ekim makinasi) ve DE: dogrudan ekim (dogrudan ekim makinasi), uygulamalarinin
topragin bazi fiziksel 6zelliklerine etkisinin belirlenmesi amaciyla yiiriitilmistiir. Her iki tarim kosulunda
0-30 cm toprak katmaninda, derin ve daha fazla toprak isleme uygulamalari, dogrusal olarak
(r’pnt=0.993, r’hcm=0.813 sulanabilen, r?pnt=0.952, r’hcm=0.786 yagisa dayali) bitki kok gelisimi i¢in
onemli olan penetrasyon direncini ve hacim agirhigini pozitif yonde azaltmistir. Her iki miinavebe
ortalamalari karsilagtirildiginda, dogrudan ekim geleneksel toprak isleme—ekim yontemine gore %81 daha
fazla penetrasyon direnci ve %19 daha fazla toprak hacim agirligina yol agmistir. Penetrasyon direnci ve
hacim agirliginin aksine, topragin iist 0-15 cm katmanindaki nem igerigi, topragin isleme derinligine ve
stkisma durumuna bagli olarak negatif yonde azaltmistir. Her iki tarim kosulunda, 0-15 c¢cm (st toprak
katmanin ortalamalar arasinda DE uygulamasi %22 daha fazla toprak nemi birikimi olugturmustur. Bu
calismada tiim uygulamalarin ortalamalari tizerinden toprakta asinmayan fraksiyonlarmn (>0.84 mm),
asinabilen (<0.84 mm) fraksiyonlara orani agirlik itibariyle 5.3 kat daha fazla oldugu belirlenmis ve bu
durumun ¢aligma alaninin riizgar ile asinmaya daha mukavim oldugunun bir gostergesi olarak kabul
edilmistir. Sonug olarak, penetrasyon direnci ve hacim agirlig1 acisindan topragi daha yogun ve derin
isleyen GT uygulamasi en iyi sonucu vermesine karsin, toprakta nemi daha fazla biriktiren ve erozyona
daha mukavim olan DE uygulamasindaki degerlerin bitki kok gelisimini engelleyici sinir olarak kabul
edilen 3 MPa’dan daha az oldugu belirlenmistir. Topragin striiktiiriinii iyilestiren, {iretim girdilerini
azaltan ve Ozellikle yagisa dayali tarim kosullarinda yiiksek nem biriktirme kapasitesi olan DE ekim
yonteminin topragin ve tarimin siirdiiriilebilirligi agisindan son derece 6nemli oldugu belirlenmistir.

*: Bu calisma 1. yazarm kurumunda of TAGEM-BB-980210K1 no’lu Tarim ve Orman Bakanlig
projesinden diretilmistir.

Anahtar Kelimeler: Geleneksel toprak isleme, Dogrudan ekim, Toprak penetrasyon direnci, Toprak
hacim agirligi, Toprak mekaniksel stabilitesi, Fig
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The Effects of Different Soil Tillage—Seeding Methods in Vetch Production on Some Physical
Properties of Soil in Rain Feed and Irrigated Farming Conditions

The importance of forage crops has been increased as being one of the main branches of
agriculture to meet the need for roughage, in order to conserve the soil and water, and increase the
efficiency of the crop following the rotation applied. 70% of the fuel used in the production of
conventional grain and forage crops is used in primary and secondary soil tillage; also the loss of soil
moisture content and increase of erosion in parallel with the amount and frequency of mixing during
tillage makes the use of new farming techniques inevitable and leads to the increasing trend in this
direction. The study was carried out at high altitude and semi-arid climate zone to determine the effect of
four different soil tillage—seeding methods and two crop rotation practices on some physical properties of
the soil. The crop rotation applications were; vetch + wheat + fallow (in rain feed farming conditions) and
vetch + wheat + sunflower in irrigated farming conditions. Soil tillage and seeding methods were; CT:
conventional tillage (moldboard plow + disc harrow) (in wet conditions), cultivator (rain feed conditions)
+ harrow combination + seed drill), RT1: reduced tillage-1 (cultivator + harrow combination + seed drill),
RT2: reduced tillage-2 (rotary tiller + seed drill) and NT: no-till seeding (direct seeder). In both
agricultural conditions deep and denser soil tillage in 0-30 cm soil layer positively reduced the soil
penetration resistance and soil bulk density linearly (r’pr=0.993, r’bd=0.813 irrigated, r’pr=0.952,
r’bd=0.786 rain feed) which is important for plant root development. When the average of both farming
conditions compared, no-till seeding method resulted in 81% higher penetration resistance and 19%
higher soil bulk density than the conventional tillage—seeding method. Contrary to the penetration
resistance and soil bulk density, the moisture content in the top 0-15 cm soil layer decreased in a negative
way depending on the soil tillage depth and compaction degree (r’pr=0.936 irrigated, r’0d=0.954 rain
feed). In both agricultural conditions, the NT method resulted in a 22% higher soil moisture accumulation
in the 0-15 cm upper soil layer. In the study it was determined that the ratio of the non—erosive soil
fractions (>0.84 mm) to the erosive fractions (<0.84 mm) over the average of all applications was 5.3
times by weight, and this was accepted as an indication that the study area is more resistant to the effects
of wind erosion. As a result, with intense and deeper soil tillage effect, CT gave the best results in terms
of penetration resistance and soil bulk density. However, the data obtained from NT method, which
accumulates higher soil moisture in the upper soil layer and produce more resistant soil particles to the
erosion, were determined to be less than 3 MPa which is considered as the limiting value for plant root
growth. The NT method, which improves the structure of the soil, decreases the production inputs and
has the capacity to accumulate high soil moisture content in the rain feed agricultural conditions, has been
determined to be very important for the sustainability of soil and agriculture.

*: This study was supported by Ministry of Agriculture and Forestry with project number of TAGEM-
BB-980210K1.

Keywords: Conventional tillage, No-till seeding, Soil penetration resistance, Soil bulk density,
Mechanical stability of soil, Vetch
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Tek Aksh Traktor Tahrikli Toprak Frezesinin Tarla Performansinin Belirlenmesi

Firat KOMEKCI, ENGIN CAKIR
Ege Universitesi, Ziraat Fakiiltesi, Tarrm Makinalar1 ve Teknolojileri Miihendisligi Béliimii, Izmir
firatkomekci@gmail.com

Son zamanlarda, toprak frezeleri bir seferde toprak hazirligi yapabilmesi nedeniyle ¢iftcilerin
tercih ettigi toprak isleme makinasi olmustur. Toprak frezeleri; tarla tariminda tohum yatag: hazirliginda
pulluk veya ¢izelden sonra ikincil tip toprak isleme makinasi olarak kullanilmaktadir. Tek aksli traktor ile
tahrik edilen toprak frezelerinin, 6zellikle kiiclik bahgelerde ve seralarda, zaman ve yakittan tasarruf
saglamasi nedeniyle ciftciler tarafindan kullanimi gittik¢e artmaktadir. Bu ¢alismanin amaci, tek akslt
traktor tahrikli toprak frezesinin isletmecilik degerlerinin belirlenmesidir. Bu amagla, 4 zamanl 3.7
kW’lik Otto motora, 4 ileri 2 geri vites secenegine ve iki farkli motor devri/rotor devri oranina sahip tek
aksli traktor tahrikli toprak frezesinin 10 cm ig derinliginde, segilen bigak ucu ¢evre hizi / ilerleme hizi
(u/v) oranlarinda igletmecilik parametreleri belirlenmistir. Denemelerde ilerleme hizi, is genisligi, patinaj
ve yakit tiiketimi Ol¢iilerek makinanin gercek is basarisi degerleri hesaplanmistir. Ayrica, deneme
alanindan alinan toprak drnekleri 80 - 40 - 20 - 10 - 5 - 2.5 - 0 mm’lik eleklerden olusan, elektrik motoru
tahrikli ve devir sayisi degisebilen elekte elenerek pargalama etkinligi belirlenmistir. Denemeler sonucu
yapilan analizler sonucunda, u/v oraninin artmasiyla toprak pargalama etkinligi ve yakat tiiketimi artarken,
makinanin tarla is basaris1 azalmstir. Ilgili ¢alisma derinli§inde en uygun isletmecilik degerleri olarak
10.09 u/v oraninda %68 toprak pargalama etkinligi, 0.29 ml/s yakut tiikketimi ve 0.96 da/h is basaris1 elde
edilmistir. Tek aksli traktor tahrikli toprak frezeleri 6zellikle sera ve kiigiik bahgelerde basarili bir sekilde
kullanilabilir.

Anahtar Kelimeler: Toprak pargalama etkinligi, Bigak ucu ¢evre hizi/ilerleme hizi orani, Yakit tiiketimi,
Patinaj, Is basaris1.
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Determination of Field Performance of Rotavator Driven by Single-Axle Tractor

Recently, farmers prefer rotavators because of rotavators provide adequate tillage in one pass.
Rotovators are secondary tillage machines used for quick seedbed preparations after plough or chisels.
Rotavators driven by single-axle tractors are most commonly used tillage machine by farmers since it
provides time and fuel saves especially in small gardens and greenhouses. The objective of this research,
to determine the field performance of the rotavator driven by single-axle tractor. For this purpose, field
performance of a rotavator driven by a single-axle tractor with 4-cycle Otto engine, 3.7 kW engine power,
4 forward 2 reverse gear selections and 2 different engine/PTO ratio has been determined in working
depth of 10 cm, at different peripheral speed of blade / forward speed (u/v) ratios. The area capacities
were calculated by measuring forward speed, effective working width and slip. The fuel consumption was
also determined. By using sieve diameters of 80 - 40 - 20 - 10 - 5 - 2.5 - 0 mm, soil crumbling index was
calculated from the soil samples taken from the field. In addition, the sieve was driven by electric motor
and had a variable transmission system. According to the results, increasing u/v ratio increases soil
crumbling index, fuel consumption and decreases area capacity of the rotavator. The best result was found
at u/v ratios of 10.09 with 68% soil crumbling index, 0.29 ml/s fuel consumption and 0.96 da/h area
capacity. Rotavator driven by a single-axle tractor can be used successfully by farmers especially in
greenhouses and small gardens.

Keywords: Soil crumbling index, Peripheral speed of blade / forward speed, Fuel consumption, Slip,
Area capacity
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Aspir Uretiminde Alternatif Toprak Isleme Uygulamalarinda Enerji Verimliliginin
Degerlendirilmesi

Ergin CITIL, Kazitm CARMAN, Tamer MARAKOGLU
Selcuk Universitesi, Ziraat Fakiiltesi, Tarim Makineleri ve Teknolojileri Mithendisligi Boliimii, Konya
ecitil@selcuk.edu.tr

Bu ¢aligmada Orta Anadolu bolgesinde ve 6zellikle Konya’da (5.6 milyon dekar nadas alanina
sahip) nadasl tarim yapilan arazilerde bugday-aspir ekim nobeti uygulamasiyla aspir yetistiriciliginin
yapilabilirligi aragtirilmistir. Konya ilinde yiiriitiilen bu ¢alismada, aspir iiretiminde {i¢ farkli toprak
isleme uygulamasinin (geleneksel, azaltilmis toprak isleme ve dogrudan ekim) dane verimi ve enerji
verimliligi yoniinden karsilastirilmasi yapilmistir. Denemeler 3 farkli uygulama seklinde yiiriitiilmiistiir.
Bunlar; 1.Geleneksel uygulama: Pullukla siiriim + ikileme (2 kez) (Kazayagi+Déner tirmik
kombinasyonu) + Ekim (kombine hububat ekim makinesiyle). 2.Azaltilmis toprak isleme: Diisey milli
rotatiller-Ekim (kombine hububat ekim makinesiyle). 3.Dogrudan ekim: Toprak islemesiz dogrudan ekim
makinesiyle ekim. Elde edilen verim degerleri sirasiyla, geleneksel toprak islemede 921 kg/ha, azaltilmig
toprak iglemede 903 kg/ha ve dogrudan ekim uygulamasinda ise 822 kg/ha olarak elde edilmistir. En fazla
yakit tiiketimi 20.8 L/ha ile diisey milli rotatillerde, en diisiik ise 3 L/ha’la ilaglama makinesinde elde
edilmistir. Dogrudan ekim makinesiyle ¢aligmada traktdriin yakit tiiketimi klasik ekim makinesine gore
%11.76 daha fazla olmustur. Aspir liretiminde toplam enerji girdileri arasinda en yiiksek oranin giibre
enerjisi oldugu belirlenmistir. Bunu sirastyla yakit-yag, tohum, ilag ve makine enerjisi takip etmistir.
Geleneksel uygulama, azaltilmis toprak isleme uygulamasi ve dogrudan ekim uygulamalarinda yakit-yag
enerji girdisinin toplam enerji girdisi icerisindeki payi sirasiyla %22.86, %14.40, %6.20 olarak
belirlenmistir. Enerji ¢ikti/girdi orani dikkate alindiginda en yiiksek oranin 5.67 ile dogrudan ekim
uygulamasindan elde edildigi ve bunu sirasiyla 5.45 ile azaltilmis toprak isleme ve 4.97 ile geleneksel
uygulama takip etmistir. En diisiik birim enerji tiiketimi (3.44 MJ/kg) dogrudan ekim uygulamasinda elde
edilirken, en yiksek (3.95 MJ/kg) geleneksel uygulamada saptanmustir.

Anahtar Kelimeler: Azaltilmis toprak isleme, Dogrudan ekim, Enerji tiiketimi, Aspir
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Tillage Effects on Energy Use Efficiency in Safflower Production

In this study, the feasibility of safflower cultivation with wheat-safflower rotation was
investigated in the fallow lands in Central Anatolia and especially in Konya which has a fallow area of
5.6 million decares. In this study conducted in province of Konya, the effect on grain yield and energy
productivity of three different tillage methods (conventional tillage, reduced tillage and direct seeding) in
safflower production were investigated. The treatments included: (CT) Conventional tillage (plough +
Cultivator — float (2 times) + Seeding. (RT) Reduced tillage: Vertical rotary tiller + Seeding (DS) No
tillage: Direct Seeding. Yield values obtained were 921 kg ha™ for conventional tillage, 903 kg ha™ for
reduced tillage, and 822 kg ha™* for direct seeding. The highest fuel consumption was obtained with 20.8
L ha™ application in vertical rotary tiller and the lowest consumption was obtained with 3 L ha™
application from spraying machine. By using the direct seeding machine, the fuel consumption of the
tractor was 11.76% higher than the classic seeding machine. In growing of safflower, it was found that
the highest share in total input energy is fertilizer energy, followed by fuel-oil, seed, herbicide, and
machine energy respectively. In conventional tillage, reduced tillage and direct seeding, the share of fuel-
oil energy in total input were 22.86%, 14.40%, 6.20% respectively. The highest value 5.67 of the energy
output-input rate was obtained from direct seeding. This rate was 5.45 for reduced tillage, and 4.97 for
conventional tillage. Of all these methods, direct seeding had the least energy consumption per safflower
plant produced, which was found as 3.44 MJ kg™. The highest value was also obtained in conventional
tillage as 3.95 MJ kg™.

Keywords: Reduced tillage, Direct seeding, Energy consumed, Safflower
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Derin Cizellerde Otomatik Dumenlemenin Agro-Teknik Basariya Etkisi

Mehmet EVRENOSOGLU?, Ufuk KARATAS?
'Hisarlar Makine ve San. Tic. As., Eskisehir
Hisarlar As- Mahindra Tarim Makineleri, Eskisehir
tarimarge@hisarlar.com.tr

Toprak isleme yontemleri son 15 yil igerisinde dzellikle Global iklim degisikliginin de etkisiyle
ciddi bir degisim ge¢irmektedir. Topragin tarima elverisli olan yiizdesinin (riizgar ve yagis erozyonlari,
asirt kuraklik vb. etkilerle) her gecen yil ciddi oranlarda azaldigi giliniimiizde, yeni yontem ve
teknolojilerin birincil amaci topragin korunumu ve siirdiiriilebilir tarima uygun olarak gelecek nesilleri
aktarilabilmesidir. Bu amagla son donemde 6zellikle topragin devirmeden (organik maddenin korunmasi
ve iyilestirilmesi) ve derinden islenmesi (toprak alti nitrojenin saliniminin azaltilmasi) amaciyla ¢izellerin
kullanim1 hizla yayginlagsmaktadir. Gelisen traktor platformlart ve teknolojileri sayesinde cizeller
glinlimiizde standart is derinliklerinden yaklasik 15-20 cm daha derinde ¢alisacak sekilde
kullanilmaktadirlar. Bu ¢alismanin amaci, modern traktorlerde yer alan otomatik dimenleme
sistemlerinin derin ¢izellerin tarla i¢i performanslar1 ve agro-teknik basariya olan etkilerinin ortaya
konmasidir. Bu amagcla, otomatik diimenleme sistemine sahip olan bir traktor (180 HP) ve 50 cm derinlikte
caligsabilen Agir Tip bir ¢izel (7 Ayakli-3.5 m is genisligi) kullanilmigtir. Yapilan ¢alismada otomatik
diimenleme sistemi aktif ve devre dis1 olacak sekilde 150°ser dekar iki ayr parsel islenmistir. Her iki
konumda yapilan ¢aligma oncesi ve sonrasi tarla iistii gecilen alanlarin toprak sikigikligi konik uglu bir
toprak penetrometresi ile 6lgiilmiistiir. 50 cm derinlige kadar ve makinanin is genisligi 6l¢timlerinde
yapilan 6l¢iimler derinlik ve sikisiklik haritasi ¢ikartilarak degerlendirilmistir. Otomatik diimenlemenin
aktif oldugu konumda tarla igi ilerleme hiz1 ortalama 9.5 km h™ hizlara ¢ikma imkani saglarken otomatik
diimenleme devre dis1 iken ortalama 4 km h™ hiz ile calisildigi gozlenmistir. Bu sayede otomatik
diimenleme ile yapilan ¢aligmada tarla is basarisi saatte 28.2 dekar, otomatik diimenleme kapali iken ise
11.2 dekar olmaktadir. Toprak sikisiklig1 degerlerine bakildiginda otomatik diimenleme agik iken her bir
cizel ayagmin 0.25 Mpa diizeylerde sikisiklik degerini azalttigi olciilmiistiir. Sikisiklik degerlerinin
olusturdugu sikistirma haritasina bakildiginda makine otomatik diimenleme konumunda ¢ikabildigi hiz
degerlerinden dolay1 1.15 metre daha fazla is genisliginde etkili olmaktadir. Otomatik diimenleme kapali
iken bu degerin 0.75 metre degerlerinde oldugu 6l¢iilmektedir. Otomatik diimenleme sisteminin kullanimi
tarla ici agro-teknik ilerleme hizin1 %137.5 oraninda arttirmistir. Bu artig sonucunda is bagarist da %151.8
oraninda artis goOstermistir. Toprak sikisikligt ve is genisligi agisindan incelendiginde otomatik
diimenleme ile daha hizli gidilebilmesi sayesinde %10 oraninda toprak sikigikligi degerlerinde azalma
goriiliirken i genisligi ise %53.3 oraninda artmistir. Sonug olarak, Otomatik diimenleme sistemlerinin
traktdr operatoriiniin isleme yoniinii sabitlemesi ve ekipmanin dogrusal diizlemde ¢aligmasini saglamast
ile is basarist ve tarla sikisiklig1 iizerinde dogrudan ve belirgin etkilere sahip oldugu belirlenmistir. Diiz
bir hat iizerinde topragn islenmesinin toprak tesviyesi iizerinde de belirgin ve olumlu etkileri
bulunmaktadir.

Anahtar Kelimeler: Koruyucu toprak isleme, Derin toprak isleme, Siirdiiriilebilir tarim, Otomatik
dimenleme, Teorik ve pratik is basarisi
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The Effect of Automatic Steering on Agro-Technical Success in Deep Chisels

Tillage methods have been changing for last 15 years with the effect of global climate change.
Nowadays, while the percentage of land suitable for agriculture is decreasing every year (wind and
precipitation erosions, extreme drought, etc.), the primary purpose of new methods and technologies is to
be able to transfer the soil to future generations in accordance with sustainable agriculture. For this
purpose, the use of the chisel is rapidly spreading to prevent the soil from being overturned and to
processed soil deeply. For this purpose, the use of the chisel is rapidly spreading to process soil deeply
(reduction of the emission of subsoil nitrogen) without overturn the soil (protection and improvement of
organic matter). Thanks to the developing tractor platforms and technologies, the chisels are now used to
work 15-20 cm deeper than the standard work depths. The aim of this study is to reveal the effects of
automatic steering systems in modern tractors on in-field performances of deep chisels and their effects
on agro-technical success. For this purpose, a tractor with automatic steering system (180 HP) and a
Heavy Type Chisel (7-leg-3.5 m working width) with a depth of 50 cm were used. In the study, two
separate parcels of 150 hectares were processed, with the automatic steering system active and disabled.
The soil congestion of the fields crossed before and after the study in both fields was measured with a
cone tipped soil penetrometer. Measurements taken at depths up to 50 cm and at the working width of the
machine were evaluated by subtracting the depth and congestion map. When automatic steering was
active, average in-field feed rate was able to increase to 9.5 km/h. On the other hand, when automatic
steering was disabled, average in-field feed rate was observed as 4 km/h. According to this, field work
performance is calculated 28.2 decare per hour with automatic steering and 11.2 decare with automatic
steering. When the soil congestion values are considered, it is measured that each chisel foot reduces the
congestion value at 0.25 MPa levels when automatic steering is open. When looking at the congestion
map generated by the congestion values, the machine is effective at 1.15 meters of work width due to the
speed values that can be taken to the automatic steering position. This value is measured to be 0.75 meters
while the automatic steering is off. The use of automatic steering system has increased the speed of field
agro-technical progress by 137.5%. As a result of this increase, work performance increased by 151.8%.
When it is examined in terms of soil congestion and work width, it is seen that 10% land congestion values
decrease, and work width increased by 53.3%. As a result, it has been determined that automatic steering
systems have direct and significant effects on work performance and field congestion by fixing the
machining direction of the tractor operator and ensuring that the equipment works in a linear plane. The
processing of soil on a straight line also has significant and positive effects on soil leveling.

Keywords: Protective Soil Processing, Deep Soil Processing, Sustainable Agriculture, Automatic
Steering, Theoretical and Practical Work Performance
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Yatay Eksenli Agir Tip Rotovatorlerde Bicak Mekanik Tasariminin Toprak Sikisikhigina
Etkisi

Mehmet EVRENOSOGLU, Ziilkani DURMUS, Dilek CANDUZ
Hisarlar Makine ve San. Tic. As., Eskisehir
tarimarge@hisarlar.com.tr

Topragin ekim oOncesi piilverize edilerek tohum yataginin hazirlanmasinda yatay eksenli
rotovatdrler kullanilmaktadir. Ozellikle birincil toprak islemeden sonra toprak iist katmanimin inceltilmesi
ve tesviye edilerek islenmesi i¢in kullanilan rotovatorler, siirdiiriilebilir tartmin 6énemli 6gelerinden olan
“tek geciste coziim” 6zelligine sahiptirler. Rotovatorler toprak isleme kombinasyonlarininda basinda yer
almaktadir. Bu ¢alismanin amaci, 6zel agilar ile tasarlanmis bir L tipi rotovatdr bigaginin toprak sikigikligi
iizerine olan etkisinin ortaya konmasidir. Bu amagla, 6zel olarak tasarlanan bir L tipi bigak ile yerli imalat
standart bir L tipi bigak kullanilmugtir. iki bigak arasinda yipranma oranu, piilverizasyon basarisi ve toprak
sikisikligina olan etkileri incelenmistir. Toprak isleme sonrasi ¢alisma derinligindeki toprak direncinin
dl¢iilmesi icin konik uglu toprak penetrometresi kullanilmistir. Islenen alandan alman toprak érnekleri
iizerinde ise elek testi yapilarak partikiil dagilim {izerinden piilverizasyon performansi incelenmistir.
Bigak yipranma paylarinin ortaya konmasi i¢cin 450 dekar alanda bigaklarin agirlik degisimleri
Olciilmiistiir. A bigagi ile yapilan ¢alismada toprak partikiil dagilimi; 0-2 cm arast %21, 2-4 cm aras1 %36
ve 4-7 cm arast %43; B bigagi i¢in 0-2 cm arast %33, 2-4 cm arast %44 ve 4-7 cm aras1 %23 olarak
Ol¢iilmiistiir. 25 cm derinlikte yapilan toprak direnci 6lgiimlerinde ise A bigagi i¢in 1.6 Mpa ve B bigagi
icin 1.45 Mpa sonucunu vermistir. Bigaklarin ortalama agirlik degisimleri goz oniine alindiginda A
bicagimin 186.6 gr ve B bicaginin 116.1 gr degerlerinde azalmalar oldugu dl¢iilmiistiir. Sonug olarak, A
ve B bicaklari ile yapilan ¢alismada toprak isleme sonrasi piilverizasyon kabiliyeti incelenmis, B bicagi
A bigagina gore belirgin sekilde daha ytiksek piilverizasyon saglamistir. Yipranma paylar1 ve sikistirma
orani arasindaki iliskiye bakildiginda B bicagmin daha az bir yipranma ile kesme yaptigi, isleme
derinligindeki yatay eksendeki tabakaya ait olan diren¢ Ol¢iimlerinin ise daha diisiik oldugu tespit
edilmistir. Tasarim {izerinde yer alan acilarin ilerleme diizlemine gdre kesme islemini kolaylastirdigi,
daha iyi bir piilverizasyona ve daha diisiik bir yipranmaya sebep oldugu ortaya konmusgtur.

Anahtar Kelimeler: Koruyucu Toprak Islem, Taban tas1 olusumu, Siirdiiriilebilir Tarim, Bicak Omrii,
Mekanik Tasarim
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Effect of Mechanical Design of Blade on Soil Compaction in Horizontal Axis Heavy Type
Rotovators

Horizontal axis heavy type rotovators are used to prepare seed bed by pulverizing soil before
planting. Rotovators, are particularly used for thinning and leveling the soil top layer before primary
tillage and have one pass solution which is an important element of sustainable agriculture. Rotovators
are also leading the soil tillage combinations. The aim of this study is to reveal the effect of L type rotator
blade, designed with special angles, on soil compaction. For this purpose, special designed L type blade
and a standard domestic L type blade are used. Wear rate, pulverization success and effects on soil
compaction between two blades were investigated. Conical tipped soil penetrometer was used to measure
soil resistance after soil tillage. Sieving test was performed on the soil samples taken from processed land
and pulverization performance was examined over particle distribution. Weight changes of the blades
were measured in 450 decares area to reveal the blade wear shares. Soil particle distribution was measured
with blade A; 21% from 0-2 cm, 36% between 2-4 cm and 43% from 4-7 c¢cm; and with blade B, as 33%
from 0-2 cm, 44% from 2-4 cm and 23% from 4-7 cm. Soil resistance at depth of 25 cm, was measured
as 1.6 MPa for blade A and 1.45 MPa for blade B. When average weight changes of the blades were
considered, it was observed that blade A decreased 186.6 g and blade B decreased 116.1 g. As a result,
post-soil pulverization capability was investigated with the studies performed with blade A and B, and
blade B had significantly higher pulverization capacity than blade A. When relations between wear and
compaction ratio was considered, blade B cuts with less wear and resistance measurements of layer with
horizontal axis at processing depth were found to be lower. It has been revealed that angles on the design
facilitate cutting process according to progress plane and resulting better pulverization and lower wear.

Keywords: Conservation tillage, Foot Stone Formation, Sustainable Agriculture, Blade Lifetime,
Mechanical Design
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Farkh Toprak Isleme Yontemlerinde Toprak isleme Sonras1 CO, Emisyonlarinin
Belirlenmesi

Tuncay TOPDEMIR?, Erdem AYKAS?, Sener OZCELIK?, Idris USLUS3, Siileyman SEN?,
Nalan RAHMANOGLUS, Selguk GOCMEZ*
'Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi Miidiirliigii, Izmir
Ege Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Béliimii, izmir
3Uluslararas1 Tarimsal Arastirma Ve Egitim Merkezi Miidiirliigi, Izmir
“Adnan Menderes Universitesi, Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii, Aydin
tuncay.topdemir@tarimorman.gov.tr

Tiim diinya iilkelerinin temel sorunlarindan birisi olan kiiresel 1sinmaya kars1 CO, emisyonunu
azaltacak tedbirlerin alinmasi ve bu konuda katki saglayacak tiim ¢calismalara hiz verilmesi gerekmektedir.
Bu ¢alismadan elde edilen sonuglar, Tiirkiye’nin iklim degisikligine uyum kapasitesinin gelistirilmesine
katki saglayabilecektir. Bu ¢aligmanin amaci farkli toprak isleme yontemlerinin CO, emisyonuna olan
etkilerini belirlemek ve daha az CO; emisyonuna sebep olan toprak igleme yontemini tespit etmektir. Bu
amagla Izmir Menemen’de kurulan deneme, 2017 yilinda, 4 farkli toprak isleme sistemi ile 3 tekerriirlii
olarak  yiriitilmiistiir. Arastirma; 1 no’lu  konu, geleneksel toprak isleme yoOntemi
(pulluk+diskaro+siirgii+ekim makinasi), 2 no’lu konu azaltilmis toprak isleme I yontemi (goble
diskaro+ekim makinasi), 3 no’lu konu azaltilmis toprak isleme yontemi II (¢izelli rototiller+ekim
makinasi) ve 4 no’lu konu dogrudan ekim yontemi (dogrudan ekim makinasi) olarak belirlenmistir. CO»
emisyonlarimin tespit edilmesi amaciyla toprak isleme oncesi ve toprak isleme sonrasi 72 saat boyunca
gaz analizorii araciligy ile belirli araliklarla CO, emisyonu Ol¢timleri yapilmis ve konular arasindaki
farkliliklar tespit edilmistir. Olgiimler her parselde 3 farkli noktadan yapilmistir. Buna gére toprak
islemenin hemen ardindan yapilan 6l¢iimlerde en yiiksek CO> emisyonu 2 no’lu konu olan azaltilmis
toprak igsleme | yonteminde, Sonra sirastyla 1 no’lu konu olan geleneksel toprak isleme yonteminde, 3
no’lu konu olan azaltilmis toprak isleme II yonteminde ve 4 no’lu konu olan dogrudan ekim yonteminde
olusmustur. Tiim vejetasyon donemi boyunca yapilan 6l¢iimlerden elde edilen veriler istatistiki analize
tabi tutulmus ve konular arasindaki %99 giiven araliginda 6nemli ¢ikmistir. Buna gére yapilan Duncan
gruplandirmasinda 1 no’lu konu 1. grupta yer alirken sirasiyla, 3 no’lu konu 2. Grupta, 2 no’lu konu ve 4
no’lu konu 3. grupta yer almistir. Ekimden hasada kadar gegen siirede olusan ortalama CO- emisyonlarina
baktigimizda en yliksek deger 5.38 umol/m?/s ile geleneksel toprak isleme yonteminde gerceklesmistir.
Daha sonra sirasiyla 4.88 pmol/m?/s ile azaltilmis toprak isleme II yonteminde, 4.65 pmol/m?/s ile olan
azaltilmis toprak isleme I yonteminde ve en diigsiik deger ise 4.27 pmol/m%s ile dogrudan ekim
yonteminde gerceklesmistir. Goriildiigii {izere elde edilen 6lgiim degerleri 1s18inda farkli toprak isleme
yontemlerinin, toprak isleme uygulamalarinda kullanilan alet ve ekipman sec¢imi ile uygulama tekrar
sayisinin, topraktan CO? emisyonuna dogrudan etkisi oldugu soylenebilir.

*: Bu ¢alisma 1. Yazarin TAGEM/TSKAD/16/A13/P01/01 No’lu TAGEM projesinden tiretilmistir.

Anahtar Kelimeler: Toprak isleme metotlari, CO, emisyonlari, Azaltilmis toprak isleme, Dogrudan
ekim
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Determination of CO, Emissions After Tillage in Different Tillage Methods

One of the fundamental problems of the world countries is to take actions against global warming
in order to decrease CO, emission and to increase the activities which contribute to the issue. The results
obtained with the study will be able to contribute to develop Turkey’s adaptation capacity to climate
change. The objective of the project was to study the effects of different soil tillage methods on CO;
emission and to determine the one producing the least CO, emission. With this aim, an experiment was
carried out in izmir Menemen with 4 tillage methods and 3 replications established in 2017. The
treatments in the experiment were (1) conventional tillage (plough+ discharrow+ harrow+ sowing
machine), (2) reduced tillage (gobble disc array+ sowing machine), (3) reduced tillage (rotary tiller with
chisel+ sowing machine), (4) direct drilling (direct driller). In order to determine the difference between
CO, emissions between the treatments, soil gas emissions were measured before tillage and after 72 hours
of tillage in intervals by means of a gas analyser. The measurements were made at three points in every
plot. Immediately after tillage, the highest CO, emissions were in Treatment (2), Treatment (1), Treatment
(3) and Treatment (4) in decreasing order. The data obtained out of the measurements in all vegetation
periods was statistically analyzed and the differences between the treatments were found statistically
significant (o < 0.01). According to Duncan groups, Treatment (1) was in the firts group, Treatment (3)
was in the second group and Treatment (2) and Treatment (4) were in the third group. In view of the CO,
emissions from sowing to harvest, the highest value (5.38 pmol/m#s) was found in Treatment (1).
Treatment (3) (4.88 umol/m?/s), Treatment (2) (4.65 pmol/mz2/s) and Treatment (4) (umol/m?/s) were
followed the maximum in decreasing order. In light of the results obtained, we conclude that choosing the
tillage equipments and the number of tillage applications in the tillage methods have direct effects on CO,
emission.

*: This paper is produced from the project of TAGEM/TSKAD/16/A13/P01/01 the author.

Keywords: Tillage methods, CO emission, Reduced tillage, Direct drilling.
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Bag ve Bahce Alanlarinda Sifir Toprak Islemenin Uzun Dénem Etkileri

Engin CAKIR, Harun YALCIN
Ege Universitesi, Ziraat Fakiiltesi, Tarrm Makinalar1 ve Teknolojileri Miihendisligi Boliimii, Izmir
harun.yalcin@ege.edu.tr

Bir¢ok meyve tiliriiniin ana vatani ve bag-bahge kiiltiiriiniin besigi olan iilkemizde hem yabani
olarak hem de kiiltiire alinmis meyve tiirlerinin say1s1 75’in iizerindedir. Ulkemizdeki toplam 24 Milyon
ha tarim alaninin yaklasik 2 milyon hektarini1 bahge alanlar1 ve yaklasik olarak da 0.5 milyon hektarini
bag alanlar1 olusturmaktadir. Bu bag ve bahge alanlarinda ise liretim periyodu siiresince degisik amaclarla
ve ¢ok defalar toprak isleme uygulamalari yapilmaktadir. Bu islemeler esnasinda toprak gereginden fazla
islenmekte, cok miktarda zaman ve yakit tiiketilmektedir. Bag ve bahgelerde koruyucu toprak isleme ve
sifir toprak islemenin uzun donemde topragin agregatlagmasina ve toprak yapisina olan pozitif etkilerini
arastirmacilar bilinmektedir. Bu etkileri ortaya koyan uzun donem de yapilmis arastirma verileri
bulunmaktadir. Yapilan bu caligmalardan elde edilen bir¢ok veri sonucuna gore uzun dénemde yapilan
sifir toprak isleme topragin yapisini iyilestirmektedir. Sadece yakit ve zaman tasarrufu saglamak i¢in degil
ayn1 zamanda topragin yapisini da korumak ve de siirdiiriilebilir bir {iretim i¢in sifir toprak isleme diger
deyisle toprak iglemesiz tarim yapilmalidir. Ayrica son donemlerde 6zellikle dogaya zarar vermeden
iiretilmis, organik iriinlere olan liriinlere olan egilim ve talep artisi ile ¢iftgilerde gittikge artan erozyonu
onleme bilinci iireticileri toprak islemesiz tarima dogru zorlamaktadir. Bu ¢alismada, yurt ici ve yurt
disinda bag ve bahgelerde yapilan sifir toprak isleme ¢aligmalarinin uzun donem etkileri derlenmis ve bazi
sonuclar verilmistir. Sifir toprak isleme sistemlerinin uygulandigi bag ve bahgelerde topragin fiziksel
ozellikleri, toprak yapisi ve verime olan etkileri belirlenmistir. Elde edilen verilere gore; bag ve
bahcelerde uzun dénemde yapilan sifir toprak isleme uygulamalarinin geleneksel toprak islemeye gore
pozitif etkileri bulunmus olup sifir toprak isleme ile hem daha iyi bir toprak yapisi elde edilmis hem de
geleneksel toprak islemeye gdre verim artmistir.

Anahtar Kelimeler: Siirdiiriilebilir Tarim, Toprak Koruma
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Long Term Effects of No-Till in Vineyards and Orchards

In our country, which is the cradle of many kind of fruit species and the cradle of garden-garden
culture, the number of both wild and cultured fruit species is over 75. About 2 million hectares of the 24
million hectares of agricultural land in our country is composed of orchard areas and approximately 0.5
million hectares of vineyard areas. In these vineyards and garden areas, soil treatment applications are
carried out for different purposes and many times during the production period. During this process, the
soil is processed more than necessary and a lot of time and fuel is consumed. Scientists are realizing much
more that conservation tillage even no-till benefits the soil aggregate stabilization and soil structure in a
long term. We are now having more data in our hands to evaluate the long term effects of no-till
application in vineyards and orchards. Most of the data agree on the point of necessity of application of
no-till to improve the soil. We have reasons not only to reduce the fuel cost but especially to protect the
soil structure. In this compilation the long term effects of no-till practices have been searched and
compiled. In this study the effects of no till application on soil physical parameters, soil structures and the
yield in vineyards, and orchards. Especially recently increasing interest on organic agricultural products,
tendency for reaching natural agricultural products produced environmental friendly and the requirements
of reducing increasing erosion force farmers to practice no-till farming. According to the compiled data,
no-till practices in vineyards and orchards have a very positive impact in the long term comparing the
conventional tillage practices. Generally soil structures are improved and the yield even get better
comparing the yield of conventional system.

Key words: Sustainable Farming, Soil Conservation.
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Karaman ili’nde Meydana Gelen Tarim Makinelerinden Kaynakh Kazalarin
Degerlendirilmesi

Adem OZKAN, Yusuf DILAY
Karamanoglu Mehmetbey Universitesi, Teknik Bilimler Meslek Y iiksekokulu, Karaman
aozkan@kmu.edu.tr

Gelisen teknolojiye bagli olarak is sahalarinda meydana gelen kazalardaki olimler ya da
yaralanmalar azimsanmayacak biiyiikliiktedir. [LO verilerine gore diinyada is kazalar1 nedeniyle giinde
5000, yilda yaklagik 2 milyon kisi hayatini kaybetmektedir. Bunlarin 12 bini ise ¢ocuk iscilerdir.
Tiirkiye’de 2016 yilinda 2812 kisi is kazalarinda hayatin1 kaybetmistir. Sektorel bazda bakildiginda ise,
diinyada en ¢ok is kazalarinin meydana geldigi saha madenciliktir. Bunu tarim ve insaat sektorii takip
etmektedir. Ulkemizde de tarimsal faaliyetlerin yogun oldugu dénemlerde meydana gelen tarim is kazalari
da o6nemli bir yer tutmaktadir. Ancak bu kazalarin biiyiikk ¢ogunlugunun kirsal kontrolsiiz alanlarda
meydana gelmesi, gercek rakamlarin elde edilmesini zorlagtirmaktadir. Bu arastirmanin amaci, Karaman
ilinde, tarimsal iiretimin yapildig1 yorelerde, 2016-2018 yillan1 arasinda, meydana gelen traktdr ya da
tarim makinelerinden kaynaklanan kazalarinin incelenmesidir. Bu amagla veriler, yerel basindan, gazete,
internet sayfalarindan ve resmi kaynaklardan elde edilmistir. Elde edilen veriler 15181nda, kazalarin temel
nedenlerinin devrilme, carpisma veya carpma oldugu goriilmistiir. En fazla 6liimlii kaza 2’ser kisi ile
patpat, tarim arabas, siit sagim makinesi ve harman makinesinde meydana gelmistir. Ilaglama makinesi
ile calismada oliimlii kazaya rastlanilmamigtir. Aragtirma kapsaminda belirtilen yillarda Karaman’da
tarimsal faaliyetlerde meydana gelen kazalarda, 4t kadin, 11°i erkek olmak tzere toplam 15 6lim tespit
edilmistir. Ayrica ayni yillarda 30 kisinin de ¢esitli yerlerinden yaralandigi ve olas1 dmiir kayip yillariin
(OOKY) ise 626 y1l oldugu hesaplanmustir. Elde edilen sonugclara gore; traktorler tarafindan olusturulan
kazalarin daha ¢ok Karaman merkez ve devlet yolunda oldugu, kazalarin tek veya ¢ift aracl olarak
gerceklestigi belirlenmistir

Anahtar sozcukler: Traktor kazalar1, Tarim makineleri, Tarimsal is giivenligi.
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Evaluation of Accidents in Karaman Province Associated with Agricultural Machinery

Deaths or injuries related to accidents in work areas due to developing technology have been
increased dramatically. According to International Labor Organization (ILO), around 2 million people die
annually in the world, resulting 5000 death per day because of work accidents. Among them, 12 thousand
are child workers. 2812 people in Turkey lost their lives in accidents at work in 2016. When considered
on a sectoral basis, the most work accidents in the world occur in mining sector, followed by agriculture
and the construction sector. In our country, agricultural work accidents occurred during periods of intense
agricultural activities are also significant. However, the fact that most of these accidents occur in
uncontrolled areas makes obtaining the exact numbers difficult. The aim of this study was to investigate
the accidents caused by tractors or agricultural machines between the years of 2016-2018 in the intense
agricultural production regions of Karaman. For this purpose, data were obtained from local press,
newspapers, web pages and official sources. In the light of the data obtained, the main causes of accidents
were associated with overturning, collision or impact. The most fatal accidents with 2 people; pat pat,
trailer, milking machine and harvester. There was no fatal accident in the spraying machine. During the
period of data obtained in this study, 15 deaths (4 female and 11 male) were identified in accidents in
Karaman. In addition, it was calculated that 30 people were injured in various degrees in the same years
and that their possible life loss years (PLLY) were calculated as 626 years. As a result, this study showed
the high burden rate of agricultural accidents in Karaman and provides an easy access data for future
studies.

Keywords: Tractor accidents, Agricultural machinery, Agricultural work safety.
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Bitki Koruma Makineleri ve Pestisitlerin Giivenli Kullanim i¢in bir E-Ogrenme
Platformu Gelistirilmesi
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*Ankara Universitesi, Ziraat Fakiiltesi, Tarim Makineleri ve Teknolojileri Miihendisligi Béliimi,
Ankara

*Agricoltura E Vita — Associazione, Roma, Italya
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Tarimda bitki koruma amaciyla kullanilan pestisitler ve pestisit uygulamasinda kullanilan
makineler teknigine uygun ve giivenli olarak kullanilmadiginda, pestisit uygulamasini yapan operatorler,
diger tarim caliganlari, ciftgiler ve ciftci aileleri vb icin saglik ve gilivenlik sorunlarina neden
olabilmektedir. Bu durum ¢evrenin korunmasi ve gida giivenligi acisindan da son derece Onemlidir.
Tarimsal faaliyetlerde yogun olarak kullanilan kimyasallar, bu nedenlerden dolay1 yeterli egitimi almis
ve gerekli bilgi ve beceriye sahip kisilerce uygulanmalidir. Bu ayni1 zamanda giivenli ve siirdiirtilebilir
tarim i¢in de bir zorunluluktur. Bu baglamda, 6zellikle pestisit uygulamalarinda kullanilan makinelerin
teknigine uygun ve dogru kullanim ile ayar ve bakimlarinin dogru bir sekilde yapilmasinin, pestisitlerin
ortaya c¢ikarabilecegi olumsuzluklar1 onleyici etkilere sahip oldugu soylenebilir. Bu ¢aligmada, kisaca
IMPLEMENT olarak adlandirilan “Integrated Management of Pesticides and Liable Exposure with
Machinery Executing Needed Treatments- Bitki Koruma Makinelerinin Isletilmesi ve Pestisit
Kullammminin Entegre Yonetimi” projesi kapsaminda gelistirilen elektronik 6grenme platformunun
tanitilmas1 amaglanmigtir. Elektronik 6grenme platformunu kullanmasi beklenen hedef kitle, ciftciler,
ciftci birlikleri, tarim danismanlari, ziraat fakiiltesi ¢alisanlar1 ve 6grencileri, ziraat mithendisleri, bitki
koruma makinesi iireticileri ve sivil toplum kuruluglar gibi genis bir kitle olarak tanimlanabilir. Platform
6 egitim {initesinden olugmakta olup iiniteler i¢inde egitim videolar1 da yer almaktadir. Siteye erigsim
www.implement.farm adresinden saglanmaktadir. Kullanicilar basit bir kayit prosediiriinden sonra egitim
platformuna giris yapabilmektedir. Platform iginde yer alan herbir egitim {initesinin sonunda ¢oktan
segmeli sorular iceren testler mevcuttur. Uniteler basariyla tamamlandiginda egitimi tamamlayan
kullanicilara sistem iizerinden bir egitim sertifikas1 verilmektedir. Bu proje kapsaminda gelistirilen e-
o0grenme platformunun tarimda pestisitler ve bitki koruma makinelerin giivenli kullanim1 konusunda bir
egitim kaynagi olmasi beklenmektedir.

Anahtar Kelimeler: Tarimda saglik ve giivenlik, Piilverizatorler, Pestisit, Cevre, Egitim
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Development of E-Learning Platform for the Safe Use of Plant Protection Machinery and
Pesticides*

When pesticide applications used for plant protection in agriculture are not suitable for their
technique and by taking safety measures, it causes health and safety problems for operators using plant
protection machines, other agricultural workers, farmers and farmers' families as well as have significant
risks to environmental and food safety. Chemicals that are used extensively in agricultural activities
should be applied by people who have received adequate training and have the necessary knowledge and
skills, due to these reasons. This is also a requirement for safe and sustainable agriculture. In this context,
it can be said that proper and correct use of the machines used in pesticide applications, and proper
adjustment and maintenance of these machines, have the preventive on pesticide harmfull effects. In this
study, an electronic learning platform which is developed within the scope of Integrated Management of
Pesticides and Liable Exposure with Machinery Executing Needed Treatments” project shortly named
IMPLEMENT project has been introduced. The target audience, which is expected to use the electronic
learning platform, is a very large audience, such as farmers, farmer’s unions, agricultural consultants,
agricultural faculty members and students, agricultural engineers, plant protection machine manufacturers
and non-governmental organizations. The platform includes 6 training units and training videos on the
subject and access to the site is available at www.implement.farm. After passing the tests at the end of
each stage, users who have completed the training are given a training certificate through the system. It is
expected that the e-learning platform will be the source of training on the safe use of pesticides and
machinery used for this purpose in agriculture.

Keywords: Health and safety in agriculture, Sprayers, Pesticide, Environment, Training
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Traktorlerde Dingiller Aras1 Mesafenin Hidrolik Kaldirma Kapasitesine Etkisi

Selcuk OLUM?, Hakan VELIOGLU?, Sadik Oguz YILDIZ!, Ergin DURSUN?
T.C. Tarim ve Orman Bakanligi, Ankara
Ankara Universitesi Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknoloji Miihendisligi Béliimii, Ankara
selcukolum@hotmail.com

Bu calismada, traktdrlerdeki hidrolik pompanin giicii ile hidrolik kaldirma kapasitesi arasindaki
iliski incelenmis, ayrica hidrolik pompa ile traktor dingiller aras1 mesafe incelenerek sonuglar
degerlendirilmistir. Bu kapsamda OECD Kod 2 Traktor Performans test prosediirlerinden ¢atisiz hidrolik
kaldirma testi kullanilarak yaklagik 200 adet traktdrde denemeler yapilmis, alt baglanti kolunun yere
paralel oldugu noktalarda traktorlerin hidrolik kaldirma kuvvetleri l¢iilmiis ve kaydedilmistir. On dingile
gelen yiik ile kaldirma yiikil basit moment hesabi yapilarak kiyaslanmistir. Yapilan incelemelerde, bazi
traktorlerde hidrolik pompa giiciiniin yiiksek oldugu ve sahlanmanin 6niine ge¢mek i¢in dingiller arasi
mesafenin artirilarak hidrolik kaldirma kapasitesinin arttirildigi saptanmistir. Bazi traktorlerde ise hidrolik
kaldirma kapasitesi dikkate alinmadan hidrolik pompa se¢iminin yapildig1 goriilmiistiir. Ancak 117 adet
traktorde (%58.5) traktorlerin hidrolik kaldirma kapasitesi ve hidrolik pompa giictiniin yiiksek olmasina
ragmen kaldirma esnasinda traktorlerin 6n dingile gelen yiikii yenerek sahlanmaya neden olacagi
degerlendirilmektedir. Boylelikle OECD Kod 2’ye gore yapilan hidrolik kaldirma testlerinde 6n yiikii
bertaraf etmek i¢in traktorlerin 6n tarafinin yere sabitlenmesi esnasinda baglanti aparatinin arasina bir ytik
Olcimi konulmasi 6nem arz etmektedir. Kaldirma esnasinda sahlanma olacakmig gibi varsayarak her test
kademesinde traktor 6n yiikii i¢cinde deger alinarak traktor kaldirma kuvvetinden ¢ikartilmali ve her test
kademesi i¢in traktoriin gercek kaldirma kapasitesi hesaplanmalidir. Boylelikle traktor kullanicilar
traktorlerin gergek kaldirma kapasitelerini dikkate alabileceklerdir.

Anahtar Kelimeler: Hidrolik kaldirma, OECD Kod 2, Kaldirma kapasitesi, Sahlanma, Traktor hidrolik
gue.
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The Effect of Inter-Axle Distance on Hydraulic Lifting Capacity in Tractors

In this study, the relation between the hydraulic pump power and the hydraulic lift force capacity
at tractors was analyzed; moreover, the distance between the hydraulic pump and the tractor’s axles was
examined and the results were evaluated. Within this scope, one of the performance test procedures of the
Organization for Economic Co-operation and Development (OECD) code 2 - hydraulic lift performance
test - was performed on 200 tractors. Also, the hydraulic lift force at bottom connecting arms where it is
parallel to the ground was measured and recorded. The load on the front axle and the lifting load on the
back was compared by using the principle of moments. Studies showed that some tractors had high
hydraulic pump power so the distance between axles was extended to increase the hydraulic lift capacity
which prevented rear overturn incidents. However, for some tractors, hydraulic pump choice was made
without considering the hydraulic lift capacity. Although hydraulic lift capacity and pump power were
high on 117 tractors out of 200, a rear overturn incident could still occur while lifting the load by defeating
the load on the front axle. Therefore, during OECD code 2 performance tests, it is important to add weight
measurement to the connecting bar which stabilizes the front of the tractor to the ground and eliminates
adding more weights to the front axle to move tractor’s center of gravity forward. In addition, assuming
that rear overturn incidents could occur while lifting the load, the value of the load on the front axle should
be subtracted from the lifting force of the tractor at each test stage and actual lifting force of the tractor
should be calculated for each test stage. Therefore, users can take into the account the real lifting capacity
of tractors.

Keywords: Hydraulic lifting, OECD Code 2, Lift capacity, Rear overrun, Tractor hydraulic power
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Yatay Helezonlu Yem Karma Makinelerinde Bicak Omriine Mekanik Tasarimin Etkisi

Hamdi BILGEN!, Mehmet EVRENOSOGLU?, ()zgiir KASLOGLUZ, Ufuk KARATAS?
'Ege Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miithendisligi Boliimii, izmir
Hisarlar Makine ve San. Tic. A.S., Eskisehir
tarimarge@hisarlar.com.tr

Hayvansal Uretim makinelerinin baginda gelen yem karma makineleri giiniimiizde orta ve kiigiik
dlgekli isletmelerde yogun sekilde kullanilmaktadir. Ozellikle yem karisimlarindaki homojen dagilimin
siit/ et verimine olan olumlu etkisini benimsemis olan g¢ift¢ilerimiz ilgili makineye her yil daha fazla ilgi
gostermektedirler. Son yillarda Ozellikle tarimsal girdilerin yliksek olmasi sebebiyle makinelerin
tiikkettikleri enerji miktarlar tartisilir hale gelmistir. Yem karma makinelerinde kullanilan bigaklarin
makinenin yogun kullanimina bagli olarak dmiirlerini hizli bir sekilde kaybetmeleri, makine igerisine
atilan malzemenin dogranma/pargalanma verimini diigiirmekte ve gii¢ tiiketimini arttirmaktadir. Bu
calismanin amact, yatay helezonlu yem karma makinelerinde bigak dmriiniin mekanik tasarim asamasinda
iyilestirilmesini saglamaktir. Bu amagla, 6zel olarak tasarlanan ve liretilen 2 farkli tip karistirici helezon
kullanilmustir. {lgili helezonlar yardimiyla karisim testleri yapilmis ve iki farkli tasarim arasindaki
korelasyon iligkisine bakilmistir. Bigaklarin aylik eskime oranlari karsilastirildiginda A helezonunda
ortalama 5.34 gr, B helezonunda ise ortalama 7.41 gr kiitle kayb1 6l¢iilmiistiir. B helezonundaki bigaklar
iizerindeki kiitle kayb1 %38.76 daha fazla olmaktadir. Sonug¢ olarak, A ve B helezonlar ile yapilan
caligmada dograma/parcalama oranlarinda belirgin farklar bulunmaktadir. A helezonu daha az bigak ile
donatilmigtir ve helezon tasarimi malzemeyi helezon merkezine hizli sekilde aktaracak sekildedir.
Bdylece hizli bir karigim saglamistir fakat dograma/pargalama etkinligi daha diisiiktiir. B helezonu ise
yatay eksende malzemeyi dograma/pargalama yaparak helezon merkezine iletmekte ve malzemeyi daha
kiigiik partikiil boyutlarina getirmektedir. Bu bakimdan B helezonunda, daha yiiksek dograma/parcalama
etkinligi ve daha kisa siirede partikiil dagilimi saglanmasindan dolay1 bigaklarin eskime/yipranma siiresi
daha uzundur.

Anahtar Kelimeler: Hayvansal Gretim makineleri, Yem karma makineleri, Hayvan refahi, Bigak émr(,
Mekanik tasarim
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The Effect of Mechanical Design on Blade Lifetime in Feed Mixer with Horizontal Auger

The feed mixers, which are outstanding animal production machines, are used extensively in small
and medium-sized enterprises today. Especially farmers, who have adopted the positive effect of
homogeneous distribution of feed on milk/meat yield, show more interest to the machine year by year. In
recent years, the amount of energy consumed by machines has become controversial due to the high
agricultural inputs. The blades used in feed mixers lose their lifetime rapidly due to intensive use of the
machine thus decreases the chopping/ shredding efficiency of the machine and increases the power
consumption. The aim of this study is to improve the blade lifetime in the mechanical design phase in
feed mixers with the horizontal auger. For this purpose, 2 different types of specially designed and
produced stirrer augers were used. Mixing tests were conducted with the use of related augers and
correlation between two different design was examined. When monthly wear rates of the blades were
compared, weight loses measured as 5.34 g for auger A and 7.41g for auger B. The weight loss on the
blades in auger B is 38.76% higher. As a result, there are significant differences in chopping/ shredding
rates between auger A and B. Auger A is equipped with fewer knives and designed to transfer the material
quickly into the center of the auger. It provides a quick mix but less chopping/ shredding efficiency. Auger
B was designed to cut/ shred the material on the horizontal axis to the center of the auger and bring the
material to smaller particle size. Due to auger B has a higher chopping/ shearing and particle distribution
efficiency in less time, the blades have longer wear/ tear time.

Keywords: Livestock machinery, Feed mixing machines, Animal welfare, Blade life, Mechanical design
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Yatay Helezonlu Yem Karma Makinelerinde Karistirma/Kiyma Performansinin
Mekanik Tasarim ile Arttirilmasi

Mehmet EVRENOSOGLU?, Ozgiir KASLOGLU?, Hakan GUMUS?
'Hisarlar Makine ve San. Tic. A.S., Eskisehir
Hisarlar A.S- Mahindra Tarim Makineleri Ar-Ge Merkezi, Eskisehir
tarimarge@hisarlar.com.tr

Yem karma ve dagitma makinelerinin kullanimi artik giiniimiizde hayvancilik igletmeleri igin
standart hale gelmistir. Ozellikle iki veya ii¢ kez besleme yapan isletmelerde hazirlanan yem rasyonunun
hayvanlarin 6niine homojen olarak karistirilarak/ kiyilarak gotiiriilmesi hem yem kaybinin azalmasina
hem de et/ siit veriminin artmasina sebep olmaktadir. Dolayisi ile makinelerin performanslar1 agisindan
girdiler azaltirken verimleri ylikseltmektedir. Siit sigirciligl isletmecileri agisindan konu, girdi
maliyetlerinin yilda yila artmasi sebebiyle daha hassas hale gelmektedir. Bu ¢alismanin amaci, yatay
helezonlu yem karma makinelerinde helezonun mekanik tasariminin yem karistirma/ kiyma
performansina etkisinin ortaya konulmasidir. Bu amagla, 6zel olarak tasarlanan ve iiretilen 2 farkli tip
karistirict helezon kullanilmustir. Tlgili helezonlar yardimiyla karisim testleri yapilmis ve iki farkli tasarim
arasindaki karistirma/ kryma performans iliskisine bakilmistir. Yapilan elek analizi sonuglarina gore; A
helezonu ortalama karisim oran1 %13.04, B helezonu ortalama karisim oranmi %8.15; A helezonu ortalama
kiyma boyu 14.33 mm, B helezonu ortalama kiyma boyu 9.48 mm olarak elde edilmistir. Iki farkli helezon
ile yapilan ¢alismada karigtirma/kiyma oranlarinda belirgin farklar bulunmaktadir. A helezonu daha az
bigak yapisi ile karistirma etkinliginin daha yiliksek olmasi amaci ile tasarlanmaistir, fakat B helezonu bigak
sayisinin fazla olmasi nedeniyle yatay dogrultuda malzemeyi daha uzun siirelerde tasimasina ragmen daha
yiksek karisim etkinligine sahiptir. Ayni sekilde kiyma boyu analizi sonucuna gére B helezonu yem
rasyonu ortalama boyu daha kisadir, 6zellikle yemin i¢ ige gecerek daha homojen karigmasima ve
hayvanlar tarafindan daha saglikli sekilde tiiketilmesine olanak saglamaktadir. iki helezon arasindaki
teknik farklardan en 6nemlisi ise karisimin saglikli yapilmasi i¢in B helezonu kontrollii bir sekilde ve belli
bir sira ile yliklenerek rasyonun tarim-teknige uygun sekilde karigmasi saglanmistir. A helezonu ile
yapilan yiiklemelerde helezon tasima kabiliyeti ile karisim saglanabilmektedir fakat tarim-teknik anlamda
B helezonuna gore olumsuz yénde performans farklari tespit edilmistir.

Anahtar Kelimeler: Hayvansal tretim makineleri, Yem karma makineleri, Hayvan refahi, Kiyma
performansi, Mekanik tasarim
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Increasing the Mixing / Grinding Performance with Mechanical Design in Feed Mixer
with Horizontal Auger

Feed mixing and dispersing machines are used as a standard in livestock enterprises. Feeding the
animals with homogeneously mixed/ shred feed causes a decrease of feed loss and increase of meat/ milk
yield especially at establishments making two or three times feeding. Therefore, the performance of the
machines reduces the inputs while increasing the yields. For dairy cattle breeders, the issue is becoming
more sensitive as input costs increase year by year. The aim of this study is to determine the effect of
auger mechanical design on feed mixing/ mincing performance of feed mixers with the horizontal auger.
The aim of this study is to prove the effect of auger mechanical design on feed mixing/ mincing
performance in feed mixers with the horizontal auger. For this purpose, 2 different types of specially
designed and produced stirrer augers were used. Mixing tests were conducted with the use of related
augers and the relationship between mixing/ mincing performance between two different design was
examined. According to the results of sieve analysis; obtained average mixing ratio of auger A was
13.04% and 8.15% of auger B; average mincing size is 14.33 mm with auger A and 9.48 mm with Auger
B. There are significant differences in mixing / mincing rates in two different auger studies. Auger A is
designed to have a higher mixing efficiency with less blade structure, but auger B has higher mixing
efficiency even though it carries the material for longer periods in the horizontal direction due to the
higher number of blades. In the same way, according to the results of the mincing size analysis, the
average length of the feed ratio is shorter with Auger B and this allows the feed to be more homogeneously
mixed and consumed more healthily by the animals. The most important technical difference between
two augers was loading the feed to auger B in a controlled manner and in a certain order suitable with
agro-technique that ensure the ration is properly mixed. It is possible to provide a mixture with the auger
transport capability of auger A, but in the agro-technical sense, the performance differences are
determined in the negative direction compared to Auger B.

Keywords: Livestock machinery, Feed mixing machines, Animal welfare, Blade life, Mechanical design
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Sira Bitkilerinde Yabanci Ot Miicadelesi i¢in Bir Alev Makinesi Prototipi

Safak ASAN, Selcuk ARSLAN, Ferhat KURTULMUS
Bursa Uludag Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Bursa

sarslan@uludag.edu.tr

Yabanct otlarla miicadelede herbisit uygulamasina alternatif yontemlerden birisi alev
uygulamasidir. Alev uygulama makineleri; ylizey alevlemesi, sira arasi ve/veya sira iizeri alevlemesi
yapan makineler seklinde olabilmektedir. Bu arastirmanin amaci, sira bitkilerinde istendiginde sira arasini
veya sira lizerini alevleyerek yabanci ot kontrolil yapabilecek bir alev makine prototipi gelistirmektir.
Tasarimda SolidWorks ve Invertor yazilimlar1 kullanilmistir. Bunun i¢in 4 sirali bir alev makinesi
tasarlanmis ve imal edilmistir. Alev makinesi bir ¢ati, ¢at1 izerinde monte edilen 300 L hacimli bir LPG
tanki, gaz yakma sistemi ve muhafazalardan olugsmaktadir. Makine, tarim traktoriiniin 3-nokta ask1
sistemine baglanmaktadir. Gaz yakma sisteminde bir adet basing diisiiriicii ve regiilator, gaz vanalari,
hortumlar, alev basliklar1 ve gaz memeleri bulunmaktadir. Sira iizeri alev uygulamasinda alevin 1s1l
etkinliginin artiritlmasi i¢in her bir siradaki alev bagliginin {izerine bir muhafaza monte edilmistir. Bu
uygulamada dort adet baglik paralel alevleme teknigi ile caligmaktadir. Sira tizeri uygulamada ise ayni
anda sekiz adet baglik calisacak ve ¢aprak alevleme yapacak sekilde sira iizerinde yonlendirilebilmektedir.
Bu uygulamada muhafazalar yukariya kaldirilip sasi arka profili iizerinde Kilitlenmekte veya
cikarilmaktadir. Ticari olarak bulunabilen sira iizeri alev makinelerinden farkli olarak, gelistirilen
makinede her bir {initeye bagl basliklarin sira iizerine dogru yonlendirilmesi i¢in farkl tasarlanmis bir
baslik ¢cevirme aparati tasarlanmistir. Ayrica, her bir siradaki alev basliklar1 tekerlekli bir tagima sistemi
iizerinde hareketli olarak monte edilmistir, boylece diizgiin olmayan yiizeylerde her baslhigin yiiksekligi
sabit kalmaktadir. Makinenin saha testleri yalniz sira arast muhafazali alev uygulamasi i¢in yapilmas,
heniiz sira iizeri deneyi tarla kosullarinda yapilmamigtir. Makinede basliklarin yerden yiiksekligi (0-40
cm), alev huzmesinin uygulama agis1 (0-50°) ve gaz basinci (0-3.0 bar) ayarlanabilmektedir. Secilen gaz
memeleri kullamldiginda 1.5-3.0 bar basing araliginda 2.7-6.5 km h™ hiz araliginda 35-110 kg ha™ LPG
gaz dozlar1 uygulanabilmektedir.

*: Bu galisma 1170098 nolu TUBITAK projesinden iiretilmistir.

Anahtar Kelimeler: Alev makinesi, Isil yabanci ot kontrolii, Sira aras1 alevleme, Sira {izeri alevleme,
Tasarim
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A Prototype Flaming Machine for Weed Control for Row Crops

One of the alternative methods of herbicide use for weed control is the flame application. Weed
flaming machines can be broadcast flamers, in-row flamers and/or inter-row flamers. The aim of this
study was to develop a prototype weed flamer for row crops, which can be used for in-row or inter-row
flaming for weed control. SolidWorks and Invertor were used for the computer aided design of the
machine. For this purpose, a 4-row weed flamer was designed and built. The weed flamer consists of a
chassis, an LPG tank with a 300 L capacity, a gas burning system and protective shielding for the flame.
The machine is mounted on the 3-point hitch of an agricultural tractor. Gas burning system consists of a
pressure regulator, gas valves, hoses, flame torches and gas nozzles. The protective shielding (hoods)
were mounted over the torches to increase the thermal effect of the flame during inter-row flame
applications. For units are operated in parallel flaming method for inter-row applications. In intra-row
flaming application, eight torches are used, two of which are used for one row so that staggered flaming
can be done over the crop row. During in-row flaming the protective shielding is either dismounted or
raised and locked on the rear bar of the chassis. Dissimilar to commercial flaming machines, a different
torch turning apparatus was designed to direct the torches towards the crop rows. Additionally, each unit
was mounted on a carrier tire to account for unevenness of the ground, which keeps the torch height
constant during operation. The field testing could have been done only for inter-row flaming so far. The
torch height from the ground (0-40 cm), the angle of the flame torch (0-50°) and gas pressure (0-3.0 bar)
are adjustable. When the selected gas nozzles are used on the machine, LPG doses of 35-110 kg ha™* can
be applied at pressures of 1.5-3.0 bar at ground speeds of 2,7-6,5 km h™.

*: This study was produced from the TUBITAK Project with the project number 1170098.

Keywords: Weed flamer, Thermal weed control, Inter-row flaming, In-row flaming, Design
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Bitkilerin Bagisiklik Mekanizmasim Tetikleyen Uygulamalar i¢in PLC Kontrollii Sistem
Tasarim

Omer Baris OZLUOYMAK, Emin GUZEL
Cukurova Universitesi, Ziraat Fakiltesi, Tarim Makinalar1 ve Teknolojileri Mithendisligi Bliim,
Adana
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Bitkileri hastalik, zararli ve yabanci otlardan korumak amaciyla uygulanan bitki koruma dnlemleri
degisik yontemleri igerse de; pek ¢ok iilkede oldugu gibi lilkemizde de en yogun kullanilan yontem tarim
ilaglarmin kullanildigr kimyasal savasimdir. Kimyasal savasim, kontrollii ve bilingli uygulandiginda
birgok avantaj saglar iken; kontrolsiiz ve bilingsiz kimyasal savasim, gida giivenligimizi, sagligimizi,
¢evremizi olumsuz yonde etkileyen 6nemli bir unsur olarak karsimiza ¢ikmaktadir. Bitkilerin patojenlere
ve hagerelere karsi kendi igerisinde gelistirdigi Sistemik Diren¢ Kazanimi (The systemic acquired
resistance (SAR)) mekanizmasina etki ederek bitkilerin bagisiklik sistemini gii¢clendiren, bu iglemi
yaparken de herhangi bir kimyasal kullanmayan prototip bir makine gelistirilmistir. Pestisitleri giderici
bu sistem dncelikli olarak; elektrostatik spreyleme sistemi kullanarak bitkilere elektrosok uygulamakta,
elektrosok islemi ile eszamanli olarak bitkilere ozonlu su ve UV-C uygulamasmi bir arada
gerceklestirmektedir. Gelistirilen elektrostatik diizenek ile soklandirilan su, bitki iizerine piilverize
edilerek stomalarin agilmasi saglanmaktadir. Soklandirma igleminin ardindan makine iizerinde {retilen
ozonize edilmis (8 mg/L) su, bitki iizerine piilverize edilmektedir. Ozonize su i¢in, korona elektrikle
calisan bir seramik plakali ozon jeneratoriinden faydalanilmistir. Uygulama sirasinda UV-C 15181, 0zonize
olmus s1vinin iizerine gonderilerek sistemin dogal olarak hidrojen peroksit (H20,) iiretmesi saglanmistir.
Boylece bitki bagisiklik sistemi arttirilarak, bitki iizerindeki pestlerin yok edilmesine g¢alisiimistir.
Hidrojen peroksit; soluk mavi renkte, sulandirildiginda ise renksiz hale gelen bir bilesiktir. Bilesik;
dezenfektasyon, oksitleme, antiseptik {iretimi, vb. alanlarda kullanilmaktadir. Gelistirilen PLC otomasyon
sistemi sayesinde su; bir ozon jeneratorii yardimiyla ozonlagtirilarak bitki iizerine gonderilirken ayni anda
uzerine UV-C (254 nm dalga boyunda) uygulanmistir. Bu sayede; bitki iizerine piilverize edilen ozonlu
su, bitki iizerine diismeden Once hidrojen perokside doniistiiriilmiistiir. Bitkiye ulagan hidrojen peroksit
sayesinde de bitkilerin bagisiklik sistemi gii¢clendirilmistir.

Anahtar kelimeler: Sistemik diren¢ kazanimi, Elektrostatik spreyleme, UV-C, Hidrojen peroksit.
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PLC Controlled System Design for Applications Triggering the Immune Mechanism of
Plants

Although plant protection measures, which are applied to protect plants from diseases, pests and
weeds, involve various methods; the most heavily used method in our country as in many countries is
chemical warfare, which is used pesticides. While chemical warfare provides numerous advantages when
applied controlled and consciously; uncontrolled and unconscious chemical warfare is an important factor
affecting our food safety, health and environment adversely. A prototype machine, which is strengthened
the immune system of plants by affecting the systemic acquired resistance (SAR) mechanism developed
by plants against the pathogens and pests, while not using any chemical during this process, was
developed. As a priority; this system applied electroshock to the plants by using electrostatic spraying
system to provide the stomatal opening of plants, then, it performed ozonized water and UV-C
applications together with the electroshock process simultaneously. Stomatal opening was provided by
spraying negatively charged water, which is generated by an electrostatic mechanism, onto the plants.
Ozonized water (8 mg/L) was sprayed onto the plant after spraying negatively charged water application.
An ozone generator with ceramic plate operated with a corona discharge was used for ozonized water.
During the application, UV-C light was sent to the ozonized water to produce the hydrogen peroxide
(H202) naturally. In this way, the plant immune system was increased and the pests on the plant were
eliminated. Hydrogen peroxide is a compound that it is pale blue and became colorless if diluted.
Compound is used in disinfection, oxidation, antiseptic production, etc. Thanks to the developed PLC
automation system; while the water ozonized with the help of an ozone generator was sent to the plant,
UV-C (at 254 nm) was applied at the same time onto it. In this way; ozonized water sprayed onto the plant
was transformed into hydrogen peroxide before it fell on the plant. Thanks to the hydrogen peroxide
reaching to the plant, the immune system of the plants has been strengthened.

Key words: Systemic acquired resistance, Electrostatic spraying, UV-C, Hydrogen peroxide.
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Tiirkiye’de Bazi Meyve ve Sebzelerin Uretimde Enerji Kullanim Etkinligi

Can ERTEKIN, Beran ADAY, H. Emre AKMAN
Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Antalya
ertekin@akdeniz.edu.tr

Enerji ekonomik biiyiime i¢in ¢ok énemlidir ve tarim sektoriiniin liretkenligini, rekabet giiciinii
ve stirdiiriilebilirligini gelistirmek acisindan da kritik bir unsurdur. Tarimsal iiriin {iretiminin hemen her
agsamasinda farkli formlarda enerji kullanim1 s6z konusudur. Sinirli dogal kaynaklarin verimli bir sekilde
kullanilmasinin yani sira daha diisiik miktarda enerji tiiketimi, sera gazi emisyonlarinin ve enerji
maliyetlerinin azaltilmasinin yaninda, en azindan ayni veya daha yiiksek miktarda iirlin iiretimi
gercgeklestirilmelidir. Tarimda kullanilan enerji miktari, iirlin tiirii, isletme biiyiikligii ve cografi bolgeye
gore degisiklik gostermektedir. Enerji kullanimi ayrica hava kosullarina, enerji fiyatlarindaki ve toplam
yillik iiretimdeki farkliliklara bagli olarak zamanla degismektedir. Enerji kullanim etkinligi oran1 esas
olarak iki alt ifadeden olugsmaktadir; enerji girdisi (tarimsal girdilerde bulunan enerji miktarlari) ve enerji
ciktisi (elde edilen tarimsal {iriinlerde bulunan enerji miktarlar1). Bu ifade enerji ¢iktisinin girdisine orani
olarak gosterilir ve her bir {iriin i¢in yiiksek olmasi istenilir. Tarimsal iiretim gergeklestirilirken toprak
isleme ile arazi hazirhigmin yapilmasi ile baslayan siire¢, tohum veya fide ekimi/dikimi, bakim iglemleri,
ilaclama, sulama, giibreleme, hasat ve tagima ile devam eder. Bu sirada enerji girdisi olarak tohum, isgiicii,
makina, yakit, elektrik, ilag, giibre gibi kaynaklar kullanilirken, enerji ¢iktis1 olarak ise elde edilen iiriiniin
verim degerleri kullanilmaktadir. Bu calismada, elma, {iziim, sogan, patates, domates, karpuz ve seftali
gibi ¢esitli meyve ve sebzelerin {iretiminde enerji kullanim etkinligi degerleri tilkemizde ve Dilinya’da
yapilan ¢aligmalar degerlendirilerek karsilastirilmistir. Bu degerin diisiik oldugu iiriinler belirlenmis ve
gelistirilmesine yonelik tavsiyeler sunulmustur. Bununla beraber bu iiriinlerin tiretiminde kullanilan enerji
girdileri de degerlendirilmistir.

Anahtar Kelimeler: Enerji, Tarim, Meyve, Sebze, Enerji kullanim etkinligi
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Energy Use Efficiency for Some Fruits and Vegetables in Turkey

Energy is crucial to economic growth and is critical to improving the productivity,
competitiveness and sustainability of the agricultural sector. In almost every stage of the production of
agricultural products, different forms of energy are used. The use of limited natural resources efficiently
and with less energy, as well as the reduction of greenhouse gas emissions and energy costs, should at
least produce products of the same or higher quantity. Energy use in agriculture varies among agricultural
activities depending on product type, size of the farm and geographical region. Energy use also changes
over time depending on weather conditions, changes in energy prices and in total annual crop production.
The energy use efficiency consists mainly of two sub-indicators; energy input (amount of energy in
agricultural inputs) and energy output (amount of energy in yield of agricultural products). This
expression is shown as the ratio of the energy output to its input and it is desirable to be high for each
product. When the agricultural production is carried out, the process which starts with the preparation of
the farm and continues with seedling/planting, maintenance operations, spraying, irrigation, fertilization,
harvesting and transportation. In the meantime, energy sources such as seed/plant, human labor,
machinery, fuel, electricity, chemicals, fertilizers are used, while energy output is used as the yield values
of the obtained products. In this study, energy usage efficiency values in the production of various fruits
and vegetables such as apple, grape, onion, potato, tomato, watermelon and peach were evaluated and
compared in our country and in the World. Products with lower energy usage efficiency value were
identified and recommendations for improvement were presented. However, the energy inputs used in the
production of these products were also evaluated.

Keywords: Energy; Agriculture; Fruit; Vegetable; Energy use efficiency
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Organamineral Giibre Uretim Prosesindeki Doner Kurutma Tamburlarinda Karsilasilan
Sorunlar ve Céziim Onerileri icin Optimum Prototip Tambur Tasarimi Onerisi
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Cukurova Universitesi, Ziraat Fakiltesi, Tarim Makineleri ve Teknolojileri Mithendisligi Bolimd,
Adana
ckorkmaz@cu.edu.tr

2050 yilinda insan niifusunun diinyada 9-10 milyar olacagi ongériillmektedir. Bu durum gida
ihtiyactmizin yaklasik %50 daha artacagi anlamina gelmektedir. Oniimiizdeki yillarda bu ihtiyacin
karsilanmasi, tarimin  siirdiirebilirligine  baghdir. Hassas tarim uygulamalarinin  yaninda
organik/organomineral giibre kullanim1 tarim siirdiirebilirligi agisindan énemlidir. Giiniimiizde en ¢ok
kimyasal giibreler kullanilmaktadir. Kimyasal giibreler toprak ve bitki igin gerekli organik madde ve iz
elementleri icermez. Topraklarimizda organik madde miktar1 %1 civarinda olup, bu deger ¢ogu yerde
%1’in altindadir. Tarimin siirdiiriilebilirligi bakimindan toprakta olmasi gereken organik madde miktar
en az %3 civaridir. Topraklarimizin ¢oraklagmamasi, bitkinin temel besin elementlerini tam olarak
alabilmesi ve insan sagligi bakimindan kimyasal giibrelerin yerine organik/organomineral giibrelerin
kullanim1 her gegen giin daha da yayginlagmaktadir. Kimyasal giibreler yerine tarimsal ihtiyact
karsilayacak miktarda bu tip giibrelerin kullanilabilmeleri icin proses iiretimleri sarttir. Ulkemizde ve
diinyada endiistriyel proses liretim yeni yayginlasmaktadir. Bu iiretim siirecinin en énemli kismi enerji
maliyetleri ve karsilagilan baglica sorunlar bakimindan doner giibre kurutma tamburlaridir. Bu durumda
tambur optimum isletilmelidir. Uretimde karsilasilan baslica sorunlar; giibrenin tamburun i¢ yiizeyine
yapigmasi ve tamburda tozlagmasidir. Bu problemlerin azaltilmasi veya giderilmesi gerekmektedir.
Literatlirde bunun ile ilgili ¢alismalar yoktur. Literatiirdeki ¢alismalar genellikle giibre kurutma tambur
tasarimut ilgilidir. Bunun yaninda endiistride gelistirilmis bazi pratik ¢6ziim yontemleri uygulanmaktadir.
Bu sorunlarin ¢dziilmemesi; giibre kalitesi, is giicii, enerji ve zaman kaybi gibi sorunlara neden
olmaktadir. Bu problemler bu tip giibre iireten firmalarin pazarda mevcut kurumsal firmalar ile rekabet
edebilme giiclinli azaltip, iriliniin pazarda yer bulmasini zorlagtirmaktadir. Bu g¢aligmanin amaci;
organomineral gibre Uretim prosesinde karsilagilan baslica yapisma, tozlasma gibi sorunlarin ¢éziimii
iizerine literatlire katkida bulunmak ve bu sorunlarm ¢o6ziimi ile ilgili mevcut endiistriyel ¢6ziim
yontemlerine alternatif yeni bir prototip ¢6zUm onermektir. Bu amacla, deneylerde farkl: ticari
organomineral graniil giibreler kullanilacaktir. Optimum proses tasarimi i¢in organomineral giibrenin bazi
fiziko-mekanik, 1s1l 6zellikleri (Cp) belirlenmesi gerekmektedir. Kurutma isleminde kullanilan proses
havasinin nemi, nem alic1 (tekerlek desikant) ile alinacaktir. Bu islemin havanin kurutma etkinligini
artiracag1 ongoriilmektedir. Havanin sicakligi 1sitic1 rezistanslar veya iifleyici (blower) ile artirilabilir.
Giibre nemini alan nemli kurutma havasi egzoz fani1 ile tamburdan uzaklastirilacaktir. Giibre ve havanin
tambura gonderilirken, tambur girigsi-gikist  ve tambur boyunca nem, sicaklik kontrolii
gerceklestirilecektir. Tambur i¢ yiizeyinde yapigma, tozlasma ve korozif-aginma gibi sorunlarin
azaltilmasi veya giderilmesinin, etkili isletme parametrelerinin yaninda tambur i¢ yiizeyine uygulanacak
epoxy kompozit polimer kaplama astarinin da énemli etkisi olacag1 6ngoriilmektedir. Deneyler, tambur
i¢ vylizeyinde kaplama astarli-kaplama astarsiz olarak ve nem alicili-nem alict olmadan
gerceklestirilecektir. Deneylerde elde edilen veriler ile literatiir de ve hesaplama sonucu elde edilen veriler
karsilastirilacaktir. Onerilen prototip tasarimi iiretilecektir. Burada yapilacak deneysel calismalar ile
optimum glibre kalitesi icin Gretim parametreleri belirlenecektir.

Anahtar Kelimeler: Organomineral giibre, Leonardit, Giibre kurutma tamburu, Ufleyici (Blower), Nem
alic1 tekerlek desikant
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Problems in Rotary Dryer Drums of Organomineral Fertilizer Production Process and
Solution Recommendations

It is estimated that the human population will be 9-10 billion in 2050. This means that the food
need will increase by about 50%. In the coming years, meeting this need depends on the sustainability of
agriculture. In addition to the sensitive agricultural practices, the use of organic / organomineral fertilizers
is important in terms of agricultural sustainability. The most widely used fertilizer is chemical fertilizers.
Chemical fertilizers do not contain organic matter and trace elements required for soil and plant. The
amount of organic matter in our soil is around 1% and this value is below 1% in most places. For the
sustainability of agriculture, the amount of organic matter that should be in the soil should be at least 3%.
The use of organic / organomineral fertilizers instead of chemical fertilizers is becoming more common
day by day. In order to use these fertilizers instead of chemical fertilizers in order to meet agricultural
needs, process production is essential. Industrial process production is becoming more widespread in our
country and in the world. The most important part of this industrial production process is the rotary
fertilizer drying drums in terms of energy costs and the main problems encountered. In this case, the drum
should be operated optimally. Major problems encountered in production; It is the adherence of the
fertilizer to the inner surface of the drum and its pollination on the drum. These problems need to be
reduced or eliminated. There are no studies about this in the literature. Studies in the literature are
generally related to fertilizer drying drum design. In addition, some practical solution methods developed
in industry are applied. If these problems are not resolved; problems occur such as fertilizer quality, labor,
energy and time loss. The aim of this study is to contribute to the literature on the solution of problems
such as adhesion and pollination in organomineral fertilizer production process and to propose a new
prototype alternative to the existing industrial solution methods for solving these problems. For this
purpose, different commercial organomineral granule fertilizers will be used in the experiments. For
optimum process design, physico-mechanical, thermal properties of organomineral fertilizer should be
determined. The moisture of the process air used in the drying process is to be taken with the desiccant
(desiccant wheel). This process is expected to increase the drying efficiency of air. The temperature of
the drying air can be increased by heating resistors or blower. The humid drying air that receives the
fertilizer moisture will be removed from the drum by the exhaust fan. While the fertilizer and air are sent
to the drum, the drum inlet-outlet and moisture along the drum, temperature control will be performed. It
is investigated that the reduction or removal of problems such as adhesion, pollination and corrosive-wear
on the inner surface of the drum will have a significant effect on the epoxy composite polymer coating
liner to be applied on the inner surface of the drum as well as effective operating parameters. The
experiments shall be carried out with coating-without coating on the inner surface of the drum and with
dehumidifier- without dehumidifier. The data obtained in the experiments and the data obtained in the
literature will be compared. The proposed prototype design will be produced. With the experimental
studies to be done here, the production parameters for the optimum fertilizer quality will be determined.

Keywords: Desiccant wheel dehumidifier, Organomineral fertilizer, Rotary drum dryer, Blower,
Leonardite
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Giines Yamkligim Onlemede Kullanilan Kaolin Kili Kaplama Oranlarinin Yagisa Bagh
Degisiminin Saptanmasi
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Cukurova Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi B6liim,
Adana
mitmec@cu.edu.tr

Kurak ve yar1 kurak bolgelerde yetistirilen tarimsal iiriinlerde énemli bir problem olan giines
yanikligi, bazi yillarda %40-60’lara varan oranlarda ekonomik kayiplara neden olmaktadir. Giinesin
zararli 1s1nlar ile yiiksek sicakliklarin neden oldugu bu fizyolojik bozukluk neticesinde tarimsal {iriinler
verim ve kalite kaybina ugramaktadirlar. Yiiksek hava sicakligi ve glinesten gelen solar radyasyona maruz
kalan meyvelerin yiizeylerinin asir1 1sinmasi neticesinde giines yanikligi meydana gelmektedir. Sicakligin
yiiksek oldugu aylarda bitkide sicaklik stresinde artis gériilmekte, bu da meyve ve yapraklarinda birgok
olumsuz durumun (meyve rengindeki degisiklikler, bitkide meydana gelen hiicre 6liimleri, vb.) baslica
sebeplerinin baginda gelmektedir. Zarara ugramis olan tarimsal {iriinlerin raf 6mrii kisalmakta, depolama
asamasinda bile cilirlimeler gozlenmektedir. Giiniimiizde bir¢ok meyve tiiriinde gilines yanikligini
azaltmak i¢in degisik uygulamalar yapilmakta ve bu uygulamalar sonucunda giines yaniklig1 zarar1 6nemli
derecede azaltilabilmektedir. Bu amacla, sezon basinda bitki yiizeyine ince bir film tabaka halinde
uygulanmis olan kaolin kili (Ticari isim: Giines Stop) uygulamasi sayesinde yaprak yiizeyi iizerindeki
sicakligin distiriilmesi amaglanmigtir. Pliskiirtme tabancasi ile; 2-3 L/da kaolin kilinin 100-150 L/da
sudaki uygulamasi sonrasinda, narenciye agag¢lariin énceden belirlenmig bolgelerinden yaprak ornekleri
almarak goriintii isleme programinda analiz edilmis ve kaplama oranlar1 bolgesel bazda 6l¢tilmiistiir. Ayn1
islem, yine ayni1 bdlgelerden yagmur sonrasi yaprak drnekleri toplanarak tekrar yapilmis; boylece yapilan
kaolin kili uygulamasinin yagmur sonrasindaki kaplama performans analizleri tespit edilmistir. Her bir
bolgeden 21’er adet olmak fiizere; 8 farkli bolgeden alinan yaprak numuneleri, goriintii isleme
programinda analiz edilerek her bir yaprak igin kaplama oranlar1 belirlenmistir. Yapilan kaolin kili
uygulamasi sonucunda; bolgelere gore elde edilen ortalama yaprak ylizeyi kaplama oranlarina iliskin
goriintii analiz sonuglar ile yagmur yagdiktan sonraki, yine ayni bolgelerden elde edilen sonuglar
karsilastirildiginda bolgelere bagli olarak degismekle birlikte % 29.17 ile % 87.75 oranlarinda kaplamanin
azaldigina iliskin degisimler elde edilmistir.

Anahtar Kelimeler: Goriintii isleme, Sicaklik stresi, Solar radyasyon
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Determination of Rainfall Effects on Kaolin Clay Coverage Rates Used in Prevention
Plant from Sunburn

Sunburn, which is an important problem in agricultural products grown in arid and semi-arid
regions, causes economic losses of up to 40-60% in some years. As a result of this physiological disorder
caused by high temperatures and harmful rays of the sun, agricultural products lose their yield and quality.
Sunburn occurs as a result of overheating of the surfaces of fruits exposed to high air temperature and
solar radiation from the sun. Increase in the temperature stress for plants is observed during months of
high temperature, this is one of the main reasons for many negative conditions (changes in fruit colour,
cell death in plants, etc.) in fruits and leaves. While the shelf life of damaged agricultural products is
shortened, deterioration is observed even in the storage stage. Today, different applications are made to
reduce the sunburn in many kinds of fruits and sunburn damage can be significantly reduced as a result
of these applications. For this purpose, it was aimed to reduce the temperature on the leaf surface by the
application of kaolin clay (Trade name; Giines Stop) applied to the plant surface at the beginning of the
season. After the application of 2-3 L/da kaolin clay in 100-150 L/da water with a sprayer, leaf samples
from predetermined regions of citrus trees were taken and analysed in the image processing program and
their coverage rates were measured on a regional basis. The same process was repeated by collecting leaf
samples from the same regions after the rain; thus, the performance analysis of the kaolin clay application
after the rain were determined. 21 of each region; leaf samples taken from 8 different regions were
analysed in image processing program and coverage rates were determined for each leaf. As a result of
the application of the kaolin clay; when the image analysis results related to the average leaf surface
coverage rates obtained by regions were compared with the results of the same regions after raining,
changes, which vary depending on the region, were obtained that the coverage was reduced between
29.17% and 87.75%.

Keywords: Image processing, Temperature stress, Solar radiation.
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Yerli Yapim Yardimec1 Hava Akimh Piilverizatorlerde Kullamlan Eksenel ve Radyal
Fanlarin Performanslarinin Karsilastirilmasi
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Yardimci1 hava akimli bahge piilverizatorlerinde, hidrolik memeler araciligi ile iiretilen damlalar,
radyal ya da eksenel fanlarin sagladigi hava akimi ile aga¢ taci ilizerine tasimmaktadir. Bu tip
piilverizatorlerde aga¢ taci iizerine ulasan ilag miktar1 ve dagilimi, ilaglama sirasinda olusan ilag
siiriiklenmesi biiyiik oranda fanin sagladigi hava jetinin 6zelliklerine bagli olarak degismektedir. Fanin
sagladigi hava akimi hiz1 ve debisi &zellikle siiriiklenme potansiyelini etkilemektedir. Ulkemizde yerli
olarak iiretilen eksenel fanlarin hava debisi ve hizi, fan kanat acilari, fan donii hiz1 ve hava aciklik 6l¢iileri
degistirilerek kontrol edilebilirken, radyal fanlarda hava hizi ve debisi sadece fan donii hiz1 degistirilerek
kontrol edilmektedir. Yardimci hava akiml piilverizatorlerde kullanilan fan en yiiksek enerji tiikketen iinite
olup, fan finitesinin yiiksek verimli olmasi yakit tiiketimi ve traktor gii¢ tiiketimini azaltarak daha
ekonomik ila¢ uygulama imkan1 sunmaktadir. Bu ¢aligmada radyal fan ve eksenel fana sahip iki adet
bahge piilverizatoriiniin fan performanslar karsilastirilacaktir. Eksenel fana sahip bahge piilverizatorii;
kanatgik agilar ii¢ farkli kademede, kuyruk miline baglanan transmisyon iinitesi 2 farkli kademede ve
kuyruk mili devri iki farkli kademede calistirilip elde edilen hava debisi, hava hizi, fan verim ve gii¢
gereksinimi Ol¢iilecektir. Radyal fanli bahge piilverizatorii ise iki farkli transmisyon ve iki farkl kuyruk
mili devrinde ¢alistirilacak ve fanin sagladigi hava debisi, hava hizi, fan verim ve guc gereksinimi
Olciilecektir. Ayrica her iki piilverizatoriin farkli kademelerde ¢alismalari esnasinda tork ve harcanan yakit
degerleri ol¢iilecektir. Boylelikle iki ayr1 fan tipinin potansiyel isletme kosullarinda karsilagtirmalari
yapilacaktir. Sonuglara gore optimum operasyonel kriterler belirlenebilecegi gibi, verilere gore dnerilerde
bulunulacaktir.

Anahtar Kelimeler: Yardimci hava akimli bahge piilverizatorii, Eksenel fan, Radyal fan

38



%i 32. Ulusal Tarimsal Mekanizasyon ve Enerji Kongresi 04-06 Eyliil 2019 - Canakkale |

Comparison of the Performance of Axial and Radial Fans Used in Domestically Made Air
Flow Sprayers

In air assisted orchard sprayers, the droplets produced by the hydraulic nozzles are carried on the
tree crown by the air flow provided by the radial or axial fans. In this type of orchard sprayers, the amount
and distribution of the pesticides on the tree crown varies depending on the characteristics of the air jet
provided by the fan. The air flow rate and flow rate provided by the fan affect the drift potential. In our
country, the air flow and velocity of the locally produced axial fans can be controlled by changing the fan
blade angles, fan rotation speed and air clearance dimensions. The fan used in air assisted orchard sprayers
is the highest energy consuming unit, and the high efficiency of the fan unit reduces the fuel consumption
and tractor power consumption and offers more economical pesticide application. In this study, the fan
performance of two orchard sprayers with radial fan and axial fan will be compared. Orchard sprayer
which has axial fan; in three different stages, the transmission unit connected to the PTO will be operated
in two different stages and the PTO speed will be run in two different stages and the air flow, air velocity,
fan efficiency and power requirement will be measured. The radial-fan orchard sprayer will be operated
in two different transmission level and two different shaft speeds and the air flow, fan efficiency and
power requirement provided by the fan will be measured. In addition, the torque and spent fuel values
will be measured during the operation of both sprayers at different stages. Thus, two different types of
fans will be compared in terms of potential operating conditions. According to the results, optimum
operational criteria can be determined and suggestions will be made according to the data.

Keywords: Air assisted orchard sprayer, Axial fan, Radial fan
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Bir Herbisit Uygulamasi I¢cin Yasam Dongii Analizi
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Pestisitlerin ¢evreye olan olumsuz etkileri iyi bilinmektedir. Arastiricilar, kimyasal ilagclamaya
alternatif yontemler iizerinde uzun yillardir ¢aligmaktadir. Giiniimiizde yabanci ot kontrolii i¢in en yaygin
kullanilan yontem, ekonomik olup olmadigina ve ¢evreye olan etkilerine bakilmaksizin, halen kimyasal
ilag (herbisit) uygulamasidir. Cabuk ve etkin kullanilmalarina ragmen, yabanci otlarin dayaniklilik
gelistirmesi nedeniyle herbisitlerin de siirekli olarak degistirilmesi veya gelistirilmesi gerekmektedir.
Ayrica, literatiirde herbisitlerin yasam dongii analizleri ile ilgili sinirh sayida aragtirma bulunmaktadir.
Buna gore, herbisitlerin toplam etkisinin ne oldugu tam olarak ortaya konmamaistir. Bu ¢alismanin amaci,
iilkemizde de sik¢a kullanilan se¢ilmis bir herbisite ait Yasam Dongii Analizini (YDA) yapmaktir.
Envanter analizleri, degerlendirmeler ve karsilastirmalar, SimaPro yazilimi kullanilarak yapilmistir. Bu
yazilim ISO 14040 Yasam Dongiisii Degerlendirmesi Standardi’na uygun olarak gerekli veritabanina
sahiptir. Analizler tiim diinyada yaygin bir sekilde yetistirilen misir (Zea maize) bitkisinde goriilen pitrak,
tarla sarmasi181, semizotu vd. yabanci otlara kars1 kullanilan ve etken maddesi %25 Tritosulfuron ve %50
Dicambadan olusan herbisit icin yapilmistir. Bu herbisitin ortalama uygulama dozu 25 g da™’’dur.
Degerlendirmesi yapilan herbisit, suda ¢oziinebilen graniil ilagtir ve bir dekara 20-30 L su ile karigtirilarak
verilmektedir. Analizde herbisit hammaddesinin temini, Gretimi, depolanmasi, taginmasi, kullanilmasi,
bertaraf edilmesi ve geri doniisiimiinii i¢eren siireglerle ilgili veriler kullanilmistir. Bu veriler, bahsedilen
asamalarla ilgili cevresel etki verileri ve maliyet verileridir. Analizlerle ilgili verilerin dnemli bir bolimii
kullanilan YDA yaziliminin veri tabanindan alinmistir. Diger veriler; bilimsel yayinlardan, istatistik
kurumlarindan ve diger kaynaklardan elde edilmistir. Sahada uygulamasi yapilan herbisitin yaklasik
%350’sinin hedefe ulastigi, kalan kisminin ise havaya ve topraga esit oranda dagildigi varsayilmustir.
Yasam Dongii Analizi gercevesinde gevresel etki, ekonomiklik ve toplam etki agisindan degerlendirmeler
yapilmstir.

Anahtar Kelimeler: Yasam Dongii Analizi, SimaPro, ISO 14040, herbisit, Envanter analizi
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Life Cycle Analysis for An Herbicide Application

The negative effects of pesticides are well known. Researchers have long focused on developing
alternative methods to chemical spraying. Nowadays, the most common method for weed control, without
taking its economic and environmental effect into account, is still the application of chemical spraying
(herbicide). Although they are used quickly and effectively, due to strength improvement of herbicides
need to be changed or developed continuously. In addition, the literature on the life-cycle analysis of
herbicides was found to be limited. Therefore, the total effect of using herbicides is not exactly known
yet. The aim of this study is to carry out the Life Cycle Analysis (LCA) of a selected herbicide used
commonly in Turkey as well. SimaPro software was used to do the inventory analyzes, evaluations and
comparisons. This software necessary database required by 1SO 14040 Life Cycle Assessment Standard.
Analyses were done for a herbicide consisting of 25% Tritosulfuron and 50% Dicambas and used against
different weeds, namely velcro, field ivy, purslane etc. which are commonly encountered in corn plant
(Zea maize) fields. The average application dose of this herbicide is 25 g da. It is a water-washable
granule and is mixed with 20-30 L of water per hectare. Data relevant to producing, storing, transporting,
disposing and recycling of herbicide raw materials were used in the analyses. These data are
environmental impact and cost data regarding the mentioned stages above. An important part of the data
were obtained from the LCA software. Other required data were gathered from scientific publications,
statistical institutions and other sources. It is assumed that 50% of the herbicide applied in the field reaches
the target, and the rest is dispersed equally in the soil and the air. Evaluations were made in terms of
environmental effect, cost-effectiveness, and total effect through the Life Cycle Analysis.

Keywords: Life Cycle Analysis, SimaPro, ISO 14040, Herbicide, Inventory analysis
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2017 Y1l itibariyla Tiirkiye’de Tarimsal Gelir ve Traktorlesme iliskisi

Giilfinaz OZOGUL?, Hakki Unal EVCIiM?
YYozgat Bozok Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Makine ve Metal Teknolojileri
Boliimii, Tarim Makineleri Programi, Yozgat
’Ege Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 Boliimii Emekli Ogretim Uyesi, izmir
gulfinaz.ozogul@bozok.edu.tr

Giliniimiiz tariminda mekanizasyon ve bu baglamda traktor talebinin artmasi ve ¢esitlenmesinde
yeni kredi se¢enekleri, finans modelleri, tretim teknolojilerinin yarattig1 ihtiyaglar vb. etkenler rol almaya
baslamig olsa da, gelir hala birincil 6neme sahip etken olma 6zelligini siirdiirmektedir. Bu ¢alismada
Tiirkiye tariminda gelir ile traktorlesme iliskisinin mevcut durumunun tespiti ve degerlendirilmesi, ayrica
traktorlesmedeki muhtemel gelismelerin tahminine yonelik caligmalar igin zemin olusturulmasi
amaglanmaktadir. Analizlerin veri tabam igin, en yeni, resmi kaynak olan TUIK 2017 yili
istatistiklerinden yararlanilmigtir. “Tarimsal Gelir” olarak, traktor talebi Uzerindeki kuvvetle muhtemel
etkisi dikkate almarak “Bitkisel Uretim Pazarlanan Degeri” esas alinmis, Traktor Sayilari icin de mevcut
parki daha dogru tanimladig1 gerceginden yola ¢ikarak “Trafik Kayitlari” kullanilmistir. Ulke genelinde
illerin bitkisel iiretim pazarlanan degerleri ile traktor varliklari arasinda (R?=0.6521) determinasyon
katsayisina sahip, pozitif bir iligki bulunmustur. Bu iliski, iller arasindaki iklim kosullari, toprak kosullari,
isletme ve iiretim alt yapilar1 bakimindan biiyiik farklarin oldugu dikkate alindiginda oldukca anlaml
sayilabilecek seviyededir. Gelir-Traktorlesme iliskisi salt yalin degerler (TRY ve Adet) {izerinden
irdelendiginde, gelir ve traktdr varligi bakimindan fakir olan illerde “daha az gelir artisiyla daha gok
traktorlesme”, her iki agidan da zengin olan illerde ise “daha ¢ok gelirle daha az traktoérlesme™ saglar
ozelliktedir. Buna karsilik, s6z konusu iligki alan birimi basgina gelir ve traktor varligi degerleriyle analiz
edildiginde (R?=0.2081) gibi diisiik bir determinasyon katsayisina sahip, zayif bir iliski halini almaktadir.
Calismada ayrica iller gelir ve traktor yogunluklar itibariyle, {ilke ortalamasindan olan farklarina gore
dort farkli gruba ayrilarak Quadrant Analizine tabi tutulmuslardir. Her iki agidan ortalamanin iistiinde
(Grup 1; 26 il) ve altinda (Grup 2; 34 il) olanlarda Gelir-Traktorlesme iliskisi daha belirgindir. Buna
karsilik, gelir agisindan ortalamanin {istiinde, ancak traktor agisindan ortalamanin altinda olan iller (Grup
3; 5 il) ile traktor agisindan ortalamanin tistiinde ancak gelir bakimindan ortalamanin altinda olan illerde
(Grup 4; 13 il) bu iliski zayiftir. Gelir ve Traktorlesme arasinda belirgin bir iligkinin olustugu illerde (Grup
1 ve 2) traktdrlesme siirecinin gelirdeki muhtemel artiglarla gelismeye agik oldugu ileri siiriilebilir. Ancak
bunun igin oOncelikle “Traktor Kullanim Etkinligi” agisindan bir degerlendirme yapilmali ve
traktorlesmedeki gelismenin varligi buna gore tanimlanmalidir. Gelir-Traktorlesme iligkisinin heniiz
olusmadig belirlenen illerdeki (Grup 3 ve 4) durum ise, sz konusu iki 6l¢iitiin disindaki “Uriin Deseni”,
“Isletme Olgegi”, “Tarim Dis1 Traktdr Kullanimi” vd. etkenler agisindan da degerlendirilerek agikliga
kavusturulmali ve bu illerin traktorlesmesindeki muhtemel gelismeler buna gore tahmin edilmelidir.

Anahtar Kelimeler: Tarimsal gelir, Tarimsal gelir yogunlugu, Traktor sayisi, Traktor yogunlugu.
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The Correlation Between Agricultural Income and Tractorization in Turkey by 2017

Although new factors like loan options, financial models, needs of new production technologies,
etc have started to play a role in increasing and diversification of the tractor demand, income is still keep
it’s primary position. The objective of this study is to identify the correlation between agricultural income
and tractorization, and to create a knowledge base for the further studies regarding to forecast of possible
developments in the tractor demand. Turkish Statistical Institute's (TSI) 2017 data has been used in the
study as most recent official figures available. Marketed values of the crop production have been taken as
the agricultural income by considering it’s most probably effects on tractor demand. On the other hand,
the Traffic Records have been used for the number of tractors by provinces because they are more realistic
than statistics of the TSI. For the nationwide, a positive correlation was found (R2=0.6521) between the
marketed crop production value and the number of tractors of the provinces. This correlation could be
accepted quite meaningful by considering the big differences in climate conditions, soil properties, farms
and production infrastructure between provinces. When examined the Income-Tractorization correlation
only with simple values of “TL” and “Number of tractors”, it is seen that in the provinces, which are
richer in terms of income and tractors large increases in the income can lead to small increases in
tractorization. On the contrary, whereas in the provinces, which are poorer in both aspects smaller
increases in income can lead to large increases in tractorization. On the other hand, when analysing with
per area values of the income and number of tractors, this correlation is diminishing and its coefficient
reduced to (R?=0.2081). Quadrant Analysis has also been made with this criterion. For this purpose, the
provinces have been divided into four different groups according to their differences from the national
averages. The income-tractorization correlation is more prominent in the provinces where there are above
(Group 1; 26 prov.) and below (Group 2; 34 prov.) the average for both criterion. Whereas this correlation
is weak for those which are above the average in terms of income but below the average in terms of tractor
(Group 3; 5 prov.) and which are above the average in terms of tractor but below the average in terms of
income (Group 4; 13 prov.). In the provinces, where a distinct correlation has been established between
the income and tractorization (Group 1 and 2), it can be commented that the process of tractorization is
open to development with probable increases in income. For this purpose, first of all, an evaluation should
be made in terms of “Tractor Usage Efficiency” and the development in the tractorization should be
defined accordingly. The situation in the provinces (Group 3 and 4), where the income-tractorization
correlation has not established yet, should firstly be clarified by taking account the factors of product
pattern, farm size, non-agriculture tractor usage, etc and the possible developments in the tractorization
of these provinces should be estimated accordingly.

Keywords: Agricultural income, Agricultural income per area, Number of tractors, Tractor density.
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Geleneksel ve Modern Biiyiikbas Hayvancihk isletmelerin Kiyaslanmasi: Cankiri ili
Ornegi
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YTarim ve Orman Bakanlig1, Denizli i, Cameli ilce Miidiirliigii, Denizli
2 Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
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mcanakci@akdeniz.edu.tr

Tarimsal iiretim, baslica bitkisel ve hayvansal iiretim olmak tizere iki farkli faaliyet alaninda
gerceklestirilmektedir. Son yillarda iilkemizde oransal olarak diisiik diizeylerde kalmakla birlikte
seracilik, tarla bitkileri, meyvecilik ve hayvancilik gibi farkli {iretim kollarinda biiyiik 6lgekli isletme
sayilarinda artislar gozlenmektedir. Isletme olgekleri biiyiidiikge genel olarak; isletme yonetim
anlayislarinin degistigi, teknoloji kullanim imkanlarinin artmasina bagl olarak iiretim sisteminde giiniin
sartlarina gore ¢cagdas olarak tanimlanabilecek modern olarak mekanizasyon uygulamalarina daha ¢ok yer
verildigi soylenebilir. Geleneksel aile/gift¢i isletmelerinden bu 6zellikleri ayrilan isletmeler giiniimiiz
kosullarinda modern isletme olarak adlandirilabilir. Bu ¢aligmada biiyiikbas hayvan yetistiriciligi yapilan
geleneksel ve modern isletmelerin tarimsal yapi, liretim ve mekanizasyon ozelliklerinin kiyaslanmasi
amaclanmistir. Arastirma bolgesi olarak, il ekonomisinde hayvansal iiretimin 6nemli bir yere sahip oldugu
Cankiri ili segilmistir. Isletmelere ait veriler yiiz yiize yapilan anket ¢aligmasi ile elde edilmistir. Anket
calismasinda, 7 ilcede faaliyet gdsteren toplam 102 adet geleneksel, 5 ilcede faaliyet gosteren toplam 11
adet modern isletme sahibi veya yetkilisi ile gorigilmistiir. Gorligmelerde; isletmelerin yapisal
oOzellikleri, hayvansal ve bitkisel Gretime ait 6zellikler, kullanilan gii¢ kaynaklar1 ve mekanizasyon araglart
ile ilgili sorular sorulmustur. Geleneksel isletmelerdeki toplam si8ir sayis1 yaklagik 30 adet iken modern
isletmelerde bu say1 en az 100 adet degerine ¢ikmaktadir. Calisma sonuglarina goére geleneksel
isletmelerdeki faaliyetlerin uzun yillardir bitkisel iiretim ile birlikte yiiritiildiigii, modern isletmelerin ise
son yillarda biiyiik biitgeli yatirimlarla kuruldugu belirlenmistir. Modern igletme sahipleri ¢ogunlukla,
hayvancilik ile birlikte farkli sektorler ile de ugragmaktadirlar. Bolgedeki modern isletme sayilarmin
artisinda, Avrupa Birligi tarafindan desteklenen IPARD (Katilim Oncesi Yardim Araci - Instrument for
Pre-Accession Assistance) programinin etkili oldugu sdylenebilir. Geleneksel isletmelerde ahir igi
mekanizasyonunda kullanilan elektrik motorundan hareketli makine sayist kullanimi dikkat ¢ekicidir.
Modern isletmelerde ise isletme yapilarinin yaninda 6zellikle iggiicli gereksinimini azaltmaya yonelik
hareketli ve sabit sistemlerin kullanimi 6ne ¢ikmaktadir. Girdi kullanimi iyi planlanmis modern isletme
sayilarindaki artislarin iilkemiz hayvanciliginin gelisimine ve mekanizasyon uygulamalarinin artigina
katk1 saglayacagi sdylenebilir.

Anahtar Kelimeler: Biiyiikbas hayvan yetistiriciligi, Mekanizasyon, Modern hayvancilik, Geleneksel
isletme, Cankirr ili
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Comparison of Conventional and Modern Cattle Breeding Farms: A Case Study for
Cankir1 Province

Agricultural cultivation is mainly carried out in two different fields of activity: plant and animal
production. In recent years, although it has been proportionally low in Turkey, there have been increases
in the number of large scale enterprises in different branches of production such as greenhouse cultivation,
field crops and fruit growing. As business scales grow, it can be said that business management
approaches change and technology usage opportunities increase. Depending on these features, more
opportunities arise for the mechanization applications that can be defined as modern in the production
system according to the conditions of the day. These properties which are separated from traditional
family / farmer enterprises can be called as modern enterprise in today's conditions. In this study, it is
aimed to compare the agricultural structure, production and mechanization characteristics of conventional
and modern cattle breeding farms. Cankir1 province, where animal production has an important place in
the province's economy, was selected as the research region. The data of the farms were obtained through
a questionnaire study realized by face-to-face. In the survey, 102 conventional farm owners in 7 districts
and 11 modern farm owners in 5 districts were interviewed. In the questionnaire, questions about
structural properties of the farms, animal and plant production, power sources used and mechanization
vehicles. While the total number of cattle in traditional farms is about 30, it increases to at least 100 in
modern cattle farms. According to the results of the study, it has been determined that the activities in the
conventional farms have been carried out with plant production for long years and the modern enterprises
have been established with large budget investments in recent years. Modern farm owners often deal with
livestock together with different sectors. It can be said that IPARD (Instrument for Pre-Accession
Assistance) program supported by the European Union is effective in increasing the number of modern
farms in the research region. In conventional farms, the use of the number of machines driven by the
electric motor used in the barn mechanization is remarkable. In modern enterprises, besides the farm
structures, the use of mobile and fixed systems especially for reducing the labor force comes to the
forward. It can be said that the increases in the number of well-planned modern cattle breeding farms with
input use will contribute to the development of animal husbandry and mechanization practices in Turkey.

Keywords: Cattle breeding, Mechanization, Modern livestock, Conventional farm, Cankir1 province
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Tek Aksh Traktorlerin Kullanim Ozelliklerinin Belirlenmesi: Antalya ili Ornegi

Berat OZALTIN, Mehmet TOPAKCI

Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Antalya
mtopakci@akdeniz.edu.tr

Ulkemizde geleneksel iiretimin yapildig1 kiigiik olgekli isletmelerin gogunlukta oldugu
bilinmektedir. Tarimsal {iretimde kullanilan makina ve ekipmanlarin iilkemiz genelinde amacina uygun
secilerek kullanilmasi gerekmektedir. Bu baglamda calisilacak arazi boyutlari, isletmelerin {irtin deseni,
cografi kosullar gibi 6zellikler makina segiminde 6nemli rol oynamaktadir. Antalya ilinde yayla ve sahil
kosullarinda iiriin desenindeki ¢esitlilik ve isletme biiytikliikleri nedeni ile tek aksli traktor sayisi da artig
gostermektedir. Bu calismada, yapilan tarimsal iiretim g¢esitliligini temsil etmek tiizere, Antalya
Bolgesinde, 7 ilcede birebir yiiz yiize goriisiilerek anket caligmasi yapilmigtir. Belirlenen ilgeler, tarimsal
iirlin desenine ve bdlge ozelliklerini yansitacak sekilde segilmistir. Anket sonuglarina gore, Anket
caligmasiyla elde edilen veriler degerlendirilmis, mevcut problemler ve tek aksl traktorlerin ihtiyaglari
da saptanmustir. Anketin yapildigi ilgelerin ortalama igletme biiyiikliigli 6.1 da olarak belirlenmistir. En
diisiik isletme biiyiikliigii ortalama 4.7 da ile Akseki’ye ait iken en biiyiik isletmeler ortalama 7.9 da’lik
tarimsal alan ile Kumluca ilgesinde saptanmistir. Tarimsal iiretimin iiretim kollarma goére dagilimi
incelemesi ele alindiginda igletmelerin tiretimlerini %84.7 oraninda seralarda yaptig1 goriilmektedir. Tek
aksli traktorlerinin kullanildigi isletme sayis1 ve alanlarda elde edilen iiriinler incelendiginde, en fazla alan
215 da ile domates iiretimi olurken en az iiretim alan1 2 da ile ¢ilek ve zeytin de olmustur. Tek aksh
traktorlerin sahip olunan model yil araliklari incelendiginde 2011-2014 arasi satin almalarin %63.3” 10k
oraniyla oldukg¢a fazla oldugu goriilmektedir. Satin almalarin %20°si 2011 yilindan 6ncesine aitken,
%16.7°si 2014 yil1 sonrasin1 kapsamaktadir. Tek aksli traktorlerin gli¢ gruplari incelenerek yapilan
caligmada ortalama gii¢ 8.1 kW (11 HP) olarak ortaya ¢ikmistir. Tek aksh traktorlerin kullanim sikligi ay
bazinda %25.3‘i haziran ve %21.1°i temmuz olmak iizere en yogun donemin yaz aylarinda oldugu
belirlenmistir.

*: Bu ¢aligma 1. yazarin Yiiksek Lisans Tezinden {iretilmistir.
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Determination of the Use Characteristics of Single-Axle Tractors: A Case of Study for
Antalya Province*

In recent years, the number of large-scale modern enterprises has increased in our country.
However, it is known that small-scale enterprises with traditional production are still in the majority.
Machinery and equipment which are used in agricultural production should be selected and used in
accordance with its purpose all around the country. In this context, the dimensions of the land to be
operated on, the product pattern of the enterprises, and geographical conditions play an important role in
machine selection. In Antalya province, the number of single axle tractors is also increasing due to the
diversity of the product pattern and the size of the product in the plateau and coast conditions. In this
study, a survey was conducted as face-to-face interviews in 7 districts of Antalya Region according to the
agricultural crop pattern. The selected districts were determined to reflect the characteristics of the
agricultural product and the characteristics of the region. According to the survey results, the data obtained
by the survey study were evaluated, existing problems and the needs of single-axle tractors were
determined. The average operating size of the surveyed districts was 6.1. While the minimum average
operating size is 4.7, which belongs to Akseki, the largest average operating size 7.9 is found in Kumluca
district, Considering the distribution of agricultural production according to the production arms, it has
emerged that enterprises have made their production in greenhouses by 84.7%. When the number of
enterprises using single axle tractors and the products obtained in the fields were examined, the largest
area was produced with tomatoes in 215, while the least production area was 2 with strawberries and
olives. When examining the model - year intervals owned by single-axle tractors, it is seen that 2011-
2014 purchases are considerably higher than 63.3%. 20% of the purchases belonged to 2011, while 16.7%
was 2014. The average power was 8.1 KW (11 HP) in the study by examining the power groups of single-
axle tractors. The frequency of use of single-axle tractors was determined to be the most intense during
the summer months, 25.3% in June and 21.1% in July.

*: This study was produced from the master's thesis of the first author

Keywords: Single-axle tractor, Tractor, Mechanization properties
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Tarim Makinalar1 ve Teknolojileri Alaninda Yiiriitilen TUBITAK Projelerinin
Incelenmesi

Can ERTEKIN, H. Emre AKMAN, Ismail BOYAR
Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Antalya
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Toplumun yasam kalitesinin artmasini ve iilkemizin siirdiiriilebilir geligmesini hedefleyen, Tiirkiye
Bilimsel ve Teknolojik Arastirma Kurumu, TUBITAK, iilkemizde bilimin ve teknolojinin gelistirilmesi
amaciyla hizmetler ve destekler vermektedir. Bilim insanlarina yonelik, arastirma — teknoloji — gelistirme
caligsmalarinin yan1 sira, gerekli sartlart saglayip, Ar-Ge ¢aligmalar1 gergeklestiren 6zel kuruluslara da
bircok konuda destek olmaktadir. TUBITAK kisaca, akademik ve endiistriyel Ar-Ge ve inovatif
caligmalari destekleyen, iilkemizi bilimsel ve teknolojik gelismislik diizeyi dogrultusunda geligmis tilkeler
seviyesine tasimay1 hedefleyen T.C. Sanayi ve Teknoloji Bakanligi’nin ilgili devlet kurumudur. Ayrica
bilim insanlarinin detayli ve uzun siireli arastirmalar yapabilecegi, farkli disiplinler ile ¢alisabilecegi ve
bir¢ok bilimsel arastirma ve gelistirme projesini gergeklestirebilecegi mali kaynaklar saglamaktadir. Yeni
bilgiler elde etmek, elde edilen bilgileri kullanmak ve arastirmacilara bu bilgileri ulastirmak igin
desteklenen projelerde, nitelikli lisansiisti  6grenciler de bursiyer olarak desteklenmektedir.
Universitelerimizin farkli béliimlerinin alt yap1 ve laboratuvar olanaklarmin gelistirilmesi ve
iyilestirilmesi i¢in 6nemi biiyiik olan bu projelerde TUBITAK, gelecekte yapilacak calismalar ve
teknolojinin giincel olarak takip edilebilmesi i¢in lilkemizin Bilim ve Teknoloji politikalarini belirlemekte
ve toplumun her kesiminde bu farkindalig1 artirmak tizere kaynak kitaplar ve dergiler yayinlamaktadir.
Ulkemizin farkli iiniversitelerinde Tarim Makinalar1 ve Teknolojileri Miihendisligi ile Biyosistem
Miihendisligi boliimleri igerisinde yer alan Tarimsal Enerji ve Makine Sistemleri ABD’nda hem egitim
hem de Ar-Ge calismalar1 devam etmektedir. Nisan 2018 tarihinde TUBITAK tarafindan 1963 tarihinden
glinimiize kadar desteklenerek sonuglandirilmig projeler, trdizin.gov.tr veri tabanina yiiklenmis ve proje
sonug¢ raporlan ilgililer tarafindan tam metin halinde indirilebilecek duruma getirilmistir. Bu veri
tabaninda boliimlerimizde ¢alismis ve halen calismakta olan 6gretim Uyelerimizin isimleri tek tek
girilerek inceleme yapilmis ve buna goére degerlendirilmistir. Tamamlanan bu projeler; yillara,
{iniversitelerimize ve konulara gore ayrilmistir. Konular ana baslik olarak; Toprak Isleme, Ekim Dikim,
Giibreleme ve Bakim, Sulama, Tarimsal Savas, Hasat-Harman, Tasima Iletim, Uriin Isleme,
Hayvancilikta Mekanizasyon, Traktdr, Toprak Islahi, Isletmecilik, Tarimda Enerji Kullanimi, Bilgi
Teknolojileri-Hassas Tarim, Tasarim ve Genel seklinde disiiniilmustir. Elde edilen verilere gore
bélimlerimiz Ogretim Elemanlar: tarafindan toplamda 134 proje gergeklestirmistir. Projelerinin
yiiriitiiciileri dikkate alinip iiniversitelere gore dagilimma bakildiginda, ilk ii¢ sirada; Ege Universitesi,
Ankara Universitesi ve Cukurova Universiteleri yer almaktadir. Detayli bilgiler makalede tablo ve
grafikler halinde sunulmustur.
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Investigation of TUBITAK Projects in Agricultural Machinery and Technologies

Aiming to increase the quality of life the society and sustainable development of our country; The
Scientific and Technological Research Council of Turkey, TUBITAK, in order to serve our country and
support the development of science and technology. In addition to research-technology-development
studies for scientists, it also provides support to private organizations that provide the necessary conditions
and conduct research and development activities in many areas. TUBITAK supports academic and
industrial R & D and innovative studies. It aims to carry our country to the level of developed countries
in line with scientific and technological development level. It is the relevant state institution of the
Ministry of Industry and Technology. It also provides financial resources for scientists to conduct detailed
and long-term researches, work with different disciplines, and carry out many scientific research and
development projects. Qualified postgraduate students are also supported as scholars in the projects
supported to obtain new information, to use the information obtained and to transfer this information to
the researchers. In these projects, which are of great importance for the development and improvement of
substructure and laboratory facilities of different departments of Turkish universities, TUBITAK
determines the Science and Technology policies of our country in order to follow the future studies and
technology and also publishes resource books and journals in order to increase this awareness. In the
Energy in Agriculture and Agricultural Machinery Systems Departments of Agricultural Machinery and
Technology Engineering and Biosystem Engineering Departments in different universities of our country,
both education and R & D studies are continuing. In April 2018, the projects that were finalized and
supported by TUBITAK from 1963 to the present day were uploaded to trdizin.gov.tr database and the
project results reports were made available for download by the related parties in full text. The names of
the faculty members worked and still working in our departments were asked in this database, then
analyzed and evaluated. These completed projects; years, according to our universities and subjects were
given. Topics as main titles; Soil Tillage, Planting, Fertilizing and Maintenance, Irrigation, Agricultural
Control, Harvesting, Transportation, Processing, Mechanization in Livestock, Tractor, Soil Reclamation,
Managership, Energy Use in Agriculture, Information Technology-Precision Agriculture, Design and
General thoughts. According to data obtained from our departments conducted a total of 134 projects by
the academics. The evaluation were made according to the project managers, universities and also
subjects. Results showed that, Ege, Ankara and Cukurova Universities are at the top. Detailed information
were presented as tables and graphs in the paper.

Keywords: Farm Machineries and Technologies; Project, R&D, TUBITAK
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Kat1 Biyoyakit Olarak Kullamlabilecek Baz1 Tarimsal Artiklarin Karadeniz
Bolgesi'ndeki Potansiyelinin Belirlenmesi

Cimen DEMIREL?, Giirkan A. K. GURDIL?, Bahadir DEMIREL?
'Ondokuz May1s Universitesi, Ziraat Fakiiltesi, Tarim Makinalari ve Teknolojileri Miihendisligi
Bolimu, Samsun
2Erciyes Universitesi, Seyrani Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Kayseri
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Tiirkiye’de konutlarda ve sanayide kullanilan enerji genel olarak fosil yakitlardan kargilamaktadir.
Ulkemiz igin yenilenebilir enerji kaynaklarinin kullaniminin yayginlastirilmast hem ekonomik hem de
cevresel agidan oldukca Onemlidir. Enerjinin karsilanmasinda ozellikle fosil enerji kaynaklarinin
kullanilmasi ve bu kaynaklarin yetersizligi Tiirkiye’yi enerjide disa bagimli hale getirmistir. Bu durum
iilke ekonomisine katki saglayacak yenilenebilir enerji kaynaklarini aragtirmamiza ve yonelmemizi
saglamistir. Tiirkiye yenilenebilir enerji potansiyeli bakimindan oldukga iyi bir cografi konumda olup
mevcut yenilenebilir enerji potansiyellerinin kullanima kazandirilmasiyla birlikte enerjide disa bagimlilik
orani azalacaktir. Yenilenebilir enerji kaynaklar1 arasinda yer alan biyokiitle; petrole, dogalgaza ve
komiire olan bagimliligimiz1 azaltarak alternatif bir yakit olmasiyla karsimiza ¢ikmaktadir. Biyokiitle;
bitkiler, agaclar ve tarim bitkilerinin olusturdugu biitiin organik maddeleri tanimlayan ve giines enerjisini
fotosentez yardimiyla depolayan bitkisel organizmadir. Biyokiitle 1s1 saglamak, yakit tiretmek ve elektrik
tiretmek icin kullanilmaktadir. Ozellikle genis tarimsal iiretim alanlarma sahip olmamiz bu yenilenebilir
enerji kaynagma olan 6nemini daha da artirmaktadir. Biyokiitle kaynaginin enerjiye doniistiiriilmesi
olumlu cevresel etkileri sebebiyle yenilenebilir kaynaklar arasinda dnemli bir yer tutmaktadir. Bdylece
enerjide disa bagimlhiligimizi azaltmak, ¢evre kirliliginin 6nlenmesine katkida bulunmak, istihdam
yaratmak ve iiriin maliyetini diisiirmek i¢in yerli-yenilenebilir enerjide temel aragtirmalar yiiriitmemiz
gerekmektedir. Bu caligma, son 10 yilin verileri kullanilarak Tiirkiye ve Karadeniz Bolgesindeki kati
biyoyakit olarak kullanilabilme potansiyeli olan bazi tarimsal artiklarin diizeyinin belirlenmesi amaci ile
yapilmigtir. Calismanin materyali olarak Karadeniz Bolgesinde yogun olarak tarimi yapilan, tarimsal
faaliyetler sonucunda ve tarima dayali sanayide ortaya ¢ikan tarimsal artiklardan findik, ay¢igcegi ve misir
artiklart secilmigtir. Tarimsal artiklarin tiretim alanlari, liretim miktarlari, biyokiitle miktarlar1 ve 1sil
degerleri her bir tarimsal artik i¢in belirlenmistir. Karadeniz Bolgesinde tarimsal artik potansiyeli fazla
olan iirlinlerden etkin bir sekilde yararlanilabilmesi i¢in dnerilerde bulunulmustur.

Anahtar Kelimeler: Yenilenebilir enerji, Biyokitle, Stirdurulebilir enerji, Is1l deger
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Determination of the Potential of Some Agricultural Residues Which Can be Used as
Solid Biofuels in the Black Sea Region

The fossil fuels are used to meet energy consumption by industry and households in Turkey. The
expansion of the use of renewable energy sources is very important both economically and
environmentally. Particularly the use of fossil fuels and their scarcity cause relience to foreign sources.
This led us to investigate renewable energy resources that will contribute to the country’s economy.
Turkey has a fairly good geographical position in terms of renewable energy potential. Biomass, which is
among the renewable energy resources, can be seen as alternative fuel to reduce dependency to coal, oil
and natural gas. Biomass is fuel that is developed from organic materials, a renewable and sustainable
source of energy. Biomass is used to provide heat, produce fuel and generate electricity. Particularly, we
have a large area of agricultural production to biomass sources, which increases in importance. The
conversion of biomass source to energy has an important place due to its positive environmental effects.
This study was conducted to determine the potential of some agricultural residues used as Solid biofuels
in the Black Sea Region at Turkey. It is based on the last 10 years data. We choose hazelnut, sunflower
and maize residues which are heavily cultivated in the Black Sea Region. The production areas,
production quantities, biomass quantities and calorific values are determined for each agricultural
residues. Suggestions have been made for the effective utilization of the products with high agricultural
residual potential.

Key words: Renewable energy, Biomass, Sustainable energy, Calorific value.
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Dalh Dan Bitkisinden Metan Uretimine Termal-Ca(OH), On Islemin Etkileri

H. Emre AKMAN, Can ERTEKIN, Altunay PERENDECI, Osman YALDIZ
Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,

Antalya
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Diinyadaki niifus artigina paralel olarak enerji talebi de hizla artmakta, 6te yandan fosil yakit
kaynaklar1 azalmaktadir. Bu nedenle, enerji ihtiyaclarimin bir kismini karsilamak i¢in yenilenebilir enerji
kaynaklar1 kullanilmaktir. Yenilenebilir enerji kaynagi biokiitleden biyogaz tiretiminde, yiiksek karbon
icerigine sahip enerji bitkilerinin kullanim {iretim verimini arttirmaktadir. Bununla birlikte, bu bitkilerin
lignoseliilozik yapilariin parcalanmaya karsi direngli olmasi, biyogaz iiretim verimini diisiirmektedir.
Organik ve lignoseliilozik atiklarin miktarindaki artig, biyogaz iiretiminin daha verimli gerceklesmesi igin
anaerobik parcalanmadan 6nce 6n islem uygulanmasini gerekli kilmaktadir. Enzimlerin seliilozik yapiya
erigimini arttirmak igin gesitli fiziksel (boyut kiigiiltme, hidrotermal), kimyasal (asit, alkali, ¢dzlculer,
ozon), fiziko-kimyasal (buhar patlamasi, amonyak lifi patlamasi) ve biyolojik on islem teknikleri
gelistirilmistir. Dall1 dar, lignoseliilozik ve yiiksek karbon igerikli ¢ok yillik bir bitkidir. Literatiirde, dalli
daridan tiretilebilecek metan miktarini arttirmak i¢in uygulanan 6n islemlerle ilgili sinirli sayida ¢alisma
bulunmaktadir. Ayn1 zamanda, metan {iiretimini arttirmak igin farkli lignoseliilozik biyokiitlelere
termokimyasal On islem uygulanmasi konusunda ¢alismalar bulunmasina ragmen, dalli daridan
tiretilebilecek metan miktarinin artirilmasi amaciyla anaerobik pargalanma prosesi ile termal-Ca(OH), 6n
islem kombinasyonunun incelendigi bir ¢calisma bulunmamaktadir. Bu ¢aligmada, dalli darida termal-
Ca(OH); 6n islem uygulamasinin, metan tiretimini arttirmast iizerindeki etkileri arastirilmistir. Bu amagla,
mithendislik problemlerinin analizi, modellenmesi ve optimizasyonu i¢in kullanilan Cevap Yiizey
Yontemi (CYY) ile termal-Ca(OH); 6n islem deneyleri planlanmig, yapilmis, proses optimizasyonu
uygulanarak optimum proses kosullari tespit edilmistir. Proses degiskenleri; reaksiyon sicakligi (50-100
°C), Ca(OH), konsantrasyonu (%0-2), kati madde (KM) miktar1 (%3-7) ve reaksiyon sresi (6-16 saat)
olarak se¢ilmistir. Bu termal-Ca(OH); 6n islem ile muamele edilen numuneler kullanilarak Biyokimyasal
Metan Potansiyeli (BMP) testi yapilmistir. BMP testleri sonucunda en yiliksek metan miktari, 100°C
reaksiyon sicakligi, 16 saat reaksiyon siiresi, %0 Ca(OH), konsantrasyonu ve %3 KM miktarinda islem
goren dalli dar1 numunesinden 231,4 mL CHa/g UKM olarak tespit edilmistir.

Anahtar Kelimeler: Dall1 dar1, On islem, Metan iretimi, Optimizasyon
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Effects of Thermal — Ca(OH). Pretreatment on Methane Production from Switchgrass

Energy demand is increasing rapidly parallel to the population growth in the World. On the other
hand, fossil fuel resources are gradually decreasing in reverse proportion to this increase. For this reason,
renewable energy sources have been used to supply some part of this energy needs. In the production of
biogas from biomass as renewable energy source, the usage of energy plants, which have a high carbon
content, increases biogas yield. However, the fact that these plants are resistant to degradation because of
their lignocellulosic structures, causing a decrement of methane production. A continuous increase in the
amount of organic and lignocellulosic residues makes pretreatment processes more essential before
anaerobic digestion. A variety of physical (comminution, hydrothermal), chemical (acid, alkali, solvents,
ozone), physico-chemical (steam explosion, ammonia fiber explosion) and biological pretreatment
techniques have been developed to improve the accessibility of enzymes to cellulosic fibers. Switchgrass
is lignocellulosic and perennial plant with high carbon content. There are limited number of studies on
pretreatment processes to enhance methane production from switchgrass in the literature. Eventhough
there are studies on the application of thermochemical pretreatment to different kinds of lignocellulosic
biomass to enhance biogas production in the literature, there is no any study to examine the combination
of anaerobic digestion process and thermal-Ca (OH), pretreatment. In this study, the effects of thermal-
Ca (OH)2 pretreatment on the enhancement of methane production from switchgrass were investigated.
For this purpose, thermal-Ca(OH) pretreatment experiments were planned with the Response Surface
Methodology (RSM) which is well known technique for the analysis, modeling and optimization of
engineering problems. The pretreatment experiments were performed, optimum process conditions were
determined and process optimization was done. Process variables were selected as reaction temperature
(50-100°C), Ca(OH), concentration (0-2%), solid content (3-7%) and reaction time (6-16 hours).
Biochemical Methane Potential (BMP) tests were performed to samples pretreated by thermal-Ca (OH)-
process to determine the effects of thermal-Ca (OH). pretreatment on methane production potential of
switch grass. The highest methane production was obtained as 231.4 mL CH4/VS from the sample
pretreated at 100°C reaction temperature, 16 hours reaction time, 0% Ca (OH), concentration and 3%
solid content.

Keywords: Biogas production; Optimization; Pretreatment; Switchgrass.
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Diinya’da ve Tiirkiye'de Biyokiitle Enerjisinin Mevcut Durumu ve Sektorel Kullanimi

Bahar DIiKEN, Birol KAYISOGLU
Tekirdag Nanik Kemal Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Tekirdag
bahar233423@hotmail.com

Mevcut durumda, kullanilan en biiyiik birincil enerji kaynaklari fosil bazli kaynaklardir ve diinya
genelinde %85 civarinda kullanima sahiptir. Fosil yakit kullanilmasiyla ilgili ¢evresel sonuglari ile
birlikte, iklim degisikligi tahminleri ve diinya ekolojisiyle birlikte insan saglig1 iizerinde birka¢ olumsuz
etki de dahil olmak tizere bazi ciddi konular1 6ngormektedir. Bu olumsuz etkilerden dolay: Diinya’da
yenilenebilir enerji kaynaklarina 6nemli 6lgiide ilgi artmustir. Bu yenilenebilir enerji kaynaklarindan birisi
de biyokiitle enerjisidir. Biyokiitle, dogrudan yakma, termokimyasal ya da biyokimyasal yontemler
kullanilarak kati halde siv1 yakit ve gaz haline doniistiiriilebilmektedir. Biyokiitle, elektrik tiretimi, ev
1sitmast, yakit ve endiistriyel tesisler icin proses 1sis1 saglama gibi cesitli enerji ihtiyaclarini karsilamak
icin kullanilmaktadir. Bu g¢alisma, Tiirkiye'de ve Diinya’da iklim degisikliginin azaltilmasi ve enerji
stirdiiriilebilirligi icin 6nemli bir biyokiitle enerji potansiyeli bulundugunu ve sektorel kullanimlarindaki
payinin 6nemini gostermektir. Elde edilen verilere gore biyokiitle, Diinyada toplam birincil enerji arzinda
56.5 EJ (Eksajul)'dir ve yenilenebilir enerji kaynaklar arasinda %70'lik pay ile en biiyiik paya sahiptir.
Turkiye’de 295.880.737 ton ve bu potansiyelin tamaminin kullanilmasi halinde iiretilebilecek yillik
toplam enerji esdegeri ise 44.228.796 TEP olarak tespit edilmistir. Tiirkiye'nin enerji atig1 olarak sahip
oldugu biiyiik potansiyelinin yan1 sira, tarimsal atiklarda ciddi bir potansiyeli oldugu goriilmektedir. Bu
ylizden atiklarin geri kazanilmas1 hem kaynaklarin etkin kullanim1 hem ¢evre sorunlar1 hem de ekonomik
acidan son derece Onemlidir. Biyokiitle potansiyelinin degerlendirilmemesi sektdrel kullanimdaki
eksiklikleri ortaya ¢ikarmaktadir. Bu eksiklikler biyokiitle enerjisinde alt yapiya sahip olan ve tesvik
politikalar1 kiiresel biyokiitle piyasalarinin isleyisinde 6nemli rol oynamaktadir. Calismanin sonug
kisminda ise biyokiitlenin sektorel kullaniminda Oniindeki engeller ve bunlarin asilmasi igin gerekli
degerlendirmeler yapilip 6neriler sunulmustur.

Anahtar Kelimeler: Yenilenebilir enerji, Biyokiitle, Fosil yakitlar
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Biomass Energy in the World and Turkey Current Situation and Sectorial Use

Currently, the largest primary energy sources used are fossil-based sources and use around 85%
worldwide. Along with the environmental consequences associated with the use of fossil fuels, it foresees
some serious issues, including climate change forecasts and world ecology as well as a few negative
impacts on human health. Due to these adverse effects, considerable interest in renewable energy
resources in the world has increased. One of these renewable energy sources is biomass energy. Biomass
can be converted into solid state liquid fuel and gas by direct combustion, thermochemical or biochemical
methods. Biomass is used to meet various energy needs such as electricity generation, home heating, fuel
and process heat for industrial plants. In this study, a significant potential for biomass energy in Turkey
and the reduction of climate change and energy sustainability in the world is to show the importance of
the sector and that the share of use. According to the data obtained, biomass is 56.5 EJ (Eksajul) in total
primary energy supply in the world and it has the largest share with 70% share among renewable energy
sources. In Turkey the total annual amount of biomass resources is 295.880.737 tons and the total annual
energy equivalent of this potential is 44.228.796 TEP. In addition to Turkey's great potential as energy
waste it is seen to have considerable potential in agricultural waste. Therefore the recovery of waste is
extremely important both in terms of the efficient use of resources and environmental problems as well
as economically. The lack of biomass potential reveals deficiencies in sectoral use. These deficiencies
have an infrastructure in biomass energy and the incentive policies play an important role in the operation
of global biomass markets. In the conclusion of the study, the barriers to the use of biomass in the sector
and the necessary evaluations and suggestions for overcoming them were presented.

Keywords: Renewable energy, Biomass, Fossil fuel
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Mobil Ruzgar Makinasinin Dondan Koruma Etkinligi, Enerji Gereksinimi ve Giiriiltii
Yayilhm
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Don, atmosferde bulunan su damlaciklarinin dogrudan bitki ve toprak zerinde buz kristalleri
haline donlismesidir. Don zarari, diisiik hava sicakligi ve radyasyon gibi g¢evresel faktdrler sonucu
gerceklesir ve bitkisel iiretimde 6nemli verim-kalite kayiplarina neden olan fizyolojik bir bozukluktur.
Don olaylari meydana geldikleri mevsime (kis, ilkbahar ge¢ ve sonbahar erken) goére degiskenlik
gostermesine ragmen iiretim alanlarin1 dondan korumak igin aktif (1siticilar, helikopterler, yiizey sulama,
sisleme, yagmurlama ve riizgar makinalar1) ve pasif (yer ve c¢esit secimi, riizgar kiran ve kimyasal
kullanimi) metotlara siirekli bagvurulmaktadir. Bu ¢alismanin amaci, yere yakin seviyedeki soguk hava
ile iist seviyelerdeki daha sicak havanin karistirilmasi saglayan ve kendi ekseni etrafinda donebilen mobil
tip rlzgar makinasinin performansinin belirlenmesidir. Riizgar makinasi havayi iletme islevini
bilinyesinde bulunan 5 kanatl, 1980 mm ¢apinda ve yerden 10 m yiikseklikte bulunan fan sayesinde
yapmaktadir. Riizgar makinasinin hava sicakligina etkisi ile yakit tiiketimi ve guriltt 6l¢imlerinin
yapilabilmesi amaciyla Bursa Uludag Universitesi Tarimsal Uygulama ve Arastirma Merkezinde bulunan
70 x 200 m boyutlarindaki seftali bahgesine konumlandirilmistir. Elde edilen verilere gore denemeler
sliresince bahcgede 0,4 - 1 °C arasinda sicaklik artis1 yasanmistir. Makine kullaniminin saatlik 6.7 litre
benzin tiiketimi ve 83 dB(A) giiriiltiiye neden oldugu tespit edilmistir. Sonuglar, dondan koruma amaciyla
kullanilan ve alternatif bir yontem olan riizgar makinesinin 6zellikle farkli bahgelere tasinabilme 6zelligi
(mobil tip) sayesinde lireticiler tarafindan kullanilma potansiyeline sahip oldugunu gdstermektedir.
Ancak, riizgar makineleri ile don miicadelesinde basartya ulagsmak icin sicaklik terselmesinin
(enverziyon) siddeti, yakit maliyeti ve korunan iriiniin ekonomik degeri dikkate alinmalidir. Bu
bakimdan, verim kayiplarini engelleyecek tiim teknolojilerden daha fazla yararlanilmasi ve iireticilerin
yeni teknolojiler ile desteklenmesi faydali olacaktir.

Anahtar Kelimeler: Seftali bahgesi, Sicaklik, Yakit tiiketimi, Verim.
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Frost Protection Efficiency, Energy Requirement and Noise Propagation of Mobile Wind
Machine

Frost is the formation of water droplets in the atmosphere into ice crystals directly on plants and
soil. Frost damage is caused by environmental factors such as low air temperature and radiation, and is a
physiological disorder that causes significant yield-quality losses in crop production. Although frost
occurrence vary according to the season (winter, late spring and early autumn), active (heaters,
helicopters, irrigation, fogging, sprinkling and wind machines) and passive (choice of areas and variety,
windbreaker and chemical use) methods are used continuously in order to protect the production areas
from frost. The purpose of this study is to determine the performance of the mobile type wind machine
which mixes the warmer air at the upper levels and the colder air at the lower levels with rotating its own
axis. The wind machine provides the air-handling function through the 5-wing fan with 1980 mm diameter
size at 10 m above the ground. It was located into the peach orchard in 70 x 200 m sizes at Bursa Uludag
University Agricultural Application and Research Center in order to measure the effect on the air
temperature, the fuel consumption and the noise. According to the data obtained during the experiment,
the temperature increased between 0.4 - 1°C in the orchard. It has been found that machine usage causes
6.7 liters of gasoline per hour and 83 dB (A) noise. The results show that the mobile type wind machine
has the potential for the producers as an alternative method used for frost protection with transportation
opportunity to the different orchards. However, the intensity of the temperature inversion, the cost of fuel
and the economic value of the protected product need to be considered in order to achieve success in the
frost struggle with wind machines. As a conclusion, it will be beneficial to use more technologies to
prevent the loss of productivity and to support producers with new technologies.

Keywords: Peach orchard, Temperature, Fuel consumption, Yield.
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Yiiregir Ovasinda Tarimsal Isletmeler I¢in Fotovoltaik Piller ile Elektrik Uretiminde En
Uygun Egim Acisimin Belirlenmesi ve Modellenmesi
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Tarimsal iiretimde, enerji girdileri 6nemli ve siirekli artan bir maliyet olusturmaktadir. Tarimda
artan enerji maliyetleri ve sera gazi emisyonlarina iligkin endiseler baglaminda isletme i¢i enerji tiikketimi
dikkat cekmektedir. Bununla birlikte, Turkiye gibi bir¢ok iilkede tarimda elektrik enerjisi kullanimiyla
ilgili arastirmalar yetersizdir. Bu durum enerji iyilestirmesi i¢in yaklasimlarin ve yatirim kararlarinin son
degerlendirmesini kisitlamaktadir. Geleneksel yakitlarin simurlt ve elektrik enerjisinin yiiksek maliyetli
olmasindan dolay1 ucuz, yenilenebilir ve kolay elde edilebilir bir enerji kaynagi olan giines enerjisinin PV
paneller ile tarimsal isletmelerde kullanilabilirliginin arastirilmasi ve farkli e§im acilar1 kullanilarak
bolgede tarimsal isletmelerde atil olan ¢atilarda PV (PV-Cat1 Sistemleri) ile etkin elektrik tiretimi i¢in
optimum egim agisinin belirlenmesi amaglanmistir. Bu ¢alismada, Cukurova kosullarinda modern tarim
isletmelerinde elektrik enerjisinin fotovoltaikler ile karsilanmasi1 ve karbondioksit azaltimi i¢in PV-Cat1
sistemleri tasarimi gelistirilmistir. Veri setlerinin yetersiz oldugu bu durumlar i¢in fotovoltaiklerin
kullanimu ile bir metodoloji olusturulmustur. Bunlar 5 farkli panel konumlandirma ve 8 farkli egim agisina
gore 40 ayr1 modiilden olusturulmustur. Istatistiksel analiz sonucu ve optimum kosullar icin sebeke
elektrigine alternatif olarak tasarlanan PV-Cati sistemi, tekno-ekonomik ydnden belirlenmistir. 330
kW’lik kurulu fotovoltaik gii¢, 2 154 m?’lik panelden elde edilmistir. Sistemin geri 6deme siiresi 6 y1l ve
ekonomik &mrii 20 yil olarak hesaplanmigtir. Elde edilen verilerden, tarimsal isletmede kullanilan
enerjinin fotovoltaik ile karsilanmasi ve bu enerjinin CO; azaltimi1 baz alinarak Tiirkiye’de tiiketilen
enerjinin %6'sina denk gelen tarimda kullanilan 12 387 GWh'e esit enerjinin PV ile karsilanmasi ve 6 540
222 tCO,.y1l-1 azaltimi1 uzun dénemde uygun oldugu tespit edilmistir. Bu degerin diger iilkeler ile farkli
olmasindaki temel neden, ciftliklerdeki ¢evresel kosullar ve teknolojilerdeki farkliliklardan
kaynaklanmaktadir.

*: Bu ¢aligma, 1. yazarin Doktora tezinden ve TAGEM/TSKAD/15/A13/P08/04 projesinden iiretilmistir.

Anahtar Kelimeler: Tarimsal isletme, Elektrik enerjisi, Fotovoltaik, PV-Cati, Adana
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Determination and Modeling of Optimal Slope Angle in Photovoltaic Batteries for
Agricultural Enterprises in Yiiregir Plain*

Energy inputs are important and constantly increasing costs in agricultural production. Increased
energy costs in agricultural and concerns about global greenhouse gas emissions draw attention to internal
enterprise energy consumption. However, researches on the use of electricity in agricultural are
inadequate in many countries such as Turkey. This situation limits the energy recovery decisions and final
assessment of investment. Due to the limited reserves of traditional fuels and high cost of electrical energy,
it is aimed to investigate the usability of solar power, which is an inexpensive, renewable and easily
available energy source, in agricultural enterprises with PV panels by using different inclination angles
and also to determine the optimum inclination angle for electricity production. In this study, design of a
PV-Roof systems was conducted to meet the electrical energy demand by photovoltaics and to reduce
carbon dioxide consumption by this way in modern agricultural enterprises in Cukurova conditions. For
these aims, where the data sets are insufficient, a methodology has been developed on the use of
photovoltaics. These are composed of 40 different modules including 5 different panel positionings and
8 different slope angles. As a result of the statistical analysis, a PV-Roof system is designed as an
alternative to grid electricity for optimum conditions including techno-economic determinations. The
installed photovoltaic power of 330 kW was obtained from 2 154 m? panel. The repayment of the system
was 6 years and economic life was 20 years. According to the obtained data, whole electricity used in
agriculture (12 387 GWh) which corresponds to 6% of the total electrical energy consumption in Turkey
may be produced by PV systems. Also this could reduce CO? production by 6 540 222 t.year-1. The main
reason to see different values from other countries are the differences in environmental conditions and
technologies used in the farms.

*. This study was produced from PhD thesis of the first author and from the
TAGEM/TSKAD/15/A13/P08/04.

Keywords: Agricultural enterprise, Electric energy, Photovoltaic, PV-Roof, Adana
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Adana Kosullarinda Déner Tamburlu Makina ile Fig+Tritikale Karisimindan Haylaj
Uretiminde Enerji Kullamm Etkinliginin Belirlenmesi

M. Emin BILGILI?, Yasemin VURARAK!, Ahmet INCE?

'Dogu Akdeniz Tarimsal Arastirma Enstitiisii Miidiirliigii, Adana
Cukurova Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Mithendisligi Boliimii,
Adana
eminbilgili@gmail.com

Bu calisma, Adana kosullarinda 2015-2017 yillart arasinda 3 yil siire ile yiiriitiilmiistiir. Yem
bitkilerinden ekonomik ve kaliteli haylaj elde etmek amaciyla dort farkli uygulama yapilmistir. Bu
uygulamalardan bir tanesi de doner tamburlu makina ile hasad edilen fig+tritikale karigiminin belirli
oranda kurumasinin hizlandirilmast hedeflenmistir. Bu siirecte uygulanan sistemlerin ve girdilerin
ekonomik ve siirdiiriilebilirligi bakimindan enerji kullanimi ile karsilastirilmislardir. Birgok tarimsal
iiretim girdi maliyetlerinin ve enerji girdilerinin karsilagtirilmasi igin bu yontemler kullanilabilmektedir.
Doner tamburlu makina ile fig+tritikale karisimindan haylaj iiretiminde, enerji bilangosu ortaya
konulmustur. Enerji bilangcosundaki amag, tarimsal iiretim uygulamalarinda kullanilan toplam girdilerin
enerji degerleri ile elde edilen riinlerin enerji degerlerinin hesaplanmasi sonucu enerjinin ne kadar etkin
kullanilip kullanilmadig1 énemlidir. Ureticiler, iiretim alanlarin1 biiyiitmeden, daha fazla girdi kullanarak
iretim miktarlarin1 arttirmaya ¢aligmaktadirlar. Bu baglamda, ekonomik iiretim ve g¢evrenin
stirdiiriilebilirligi i¢in tarimsal tiretimde etkin enerji kullanimi 6nemlidir. Bu amagla, tiretimde kullanilan
alet-makinalarin ekonomik 6miirleri, is basarisi, yakit-yag tiiketimleri, makina agirliklari ile giibre, tohum
miktarlar gibi temel veriler yapilan diger ¢alismalardan, ¢esitli kaynak ve kataloglardan temin edilmistir.
Yapilan degerlendirmeler sonucunda haylajlik fig+tritikale iiretiminde enerji ¢ikti/girdi oran1 4.71, 6zgiil
enerji degeri 3.88 MJ kg, net enerji 155 307.04 MJ ha® olarak hesaplanmustir. Haylajlik fig+tritikale
uretiminde toplam enerji girdileri icerisinde kullanim orani en yiiksek olanin %51.66 ile kimyasallar
(ambalaj) oldugu bulunmustur. Bunu sirastyla %32.69 ile tohum enerjisi, %8.57 ile giibre enerjisi, %5.64
ile yakit-yag enerjisi ve %1.29 ile makina isgiicii enerjisi vd. takip etmistir. Arastirma sonuglaria gore
tarimsal tiretimde alternatif iiriinler ya da iiretim yontemleri ve girdiler degerlendirilebilir. Siirdiirtilebilir
cevre ve enerji acisindan konu calisanlari, politika iireticileri ve karar vericiler i¢in veri seti olarak
kullanilabilir.

*: Bu ¢alisma, TAGEM/TSKAD/ 14/A13/P08/06 projesinden iiretilmistir.

Anahtar Kelimeler: Haylaj fig+tritikale tiretimi, Enerji bilangosu, Adana
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Determination of Energy Using Efficiency in Haylag Production from Vetch + Triticale
Mixture with The Rotary Drum Machine in Adana Conditions*

This study was conducted in Adana conditions for 3 years between the years 2015-2017. Four
different applications were made in order to obtain economical and high quality haylag from forage crops.
One of these applications is aimed to accelerate the drying by crushing at a specific rate of vetch + triticale
mixture, which is harvested with the rotary drum machine. The economic and sustainability of the applied
systems and inputs in this process were compared with the use of energy. These methods can be used to
compare many agricultural production input costs and energy inputs. Energy audit in grown haylag from
vetch + triticale mixture with the rotary drum machine has been executed. Purpose in energy audit, the
result of energy values calculation in the obtained products with the energy values of the total inputs used
in agricultural production applications is important whether the energy is used effectively or not.
Producers are trying to increase their production quantities by using more inputs without increasing their
production areas. In this context, efficient energy use in agricultural production is important for economic
production and sustainability of the environment. For this purpose, economic lifes, work efficiency,
consumptions of fuel-oil, main data as amounts of fertilizer, seed with machine weights of equipment-
machine used in production were obtained other studies, various sources and catalogs. As a result of the
evaluations, energy output/input rate 4.71, the specific energy value and net energy production in grown
silage vetch + triticale was calculated as, 3.88 MJ kg, 155 307.04 MJ ha* respectively. In grown haylage
vetch + triticale, the highest energy terms usage proportion in total energy was found 51.66% with
Chemicals (packaging) energy. Seed, Fertilizer energy and fuel-oil energy were followed 32.69%, 8.57,
5.64% and 1.29% respectively. According to the results of the research, alternative products or production
methods and inputs in agricultural production can be evaluated. Detailed information is provided as a data
set for subject employees, policy makers and decision makers in terms of sustainable environment and
energy.

*: This study was produced from project no the TAGEM/TSKAD/ 14/A13/P08/06.

Keywords: Haylag vetch + triticale production, Energy audit, Adana
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Farklh Kaba Yem Uygulama Tekniklerinin Makina Isletme Degerleri Uzerine Olan
Etkilerinin Belirlenmesi*

Yasemin VURARAK!?, Ahmet INCE?

'Dogu Akdeniz Tarimsal Arastirma Enstitiisii Miidiirliigii, Adana
Cukurova Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Mithendisligi Boliimii,
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Geleneksel silaj, suca zengin yesil yemlerin yiglar halinde havasiz ortamda fermantasyona
birakilmasiyla yapilan kaba yem hazirlama yontemlerinden biridir. Silo sekli, kullanilan malzemelerin
niteligi, mekanizasyon alt yapisi, hayvan varligi, havasiz ortam saglama, katki maddesi kullanma gibi
faktorler kiiciik isletmeler icin geleneksel silaj yapimini sinirlandirmaktadir. Geleneksel silaj disinda
farkli bir kaba yem hazirlama yontemi olan haylaj, son yillarda tilkemizin nemli iklime sahip bélgelerinde
kullanilmaya basglanmistir. Bu yontem, kuru madde oranmi1 %40-60 arasinda olan otlarin, 6zel bir film
malzeme ile paketlenip bir tiir silaj halinde uzun siire muhafaza edilmesiyle uygulanmaktadir. Bu ¢alisma,
Akdeniz iklimi kosullarinda yetistirilen iki farkl1 kishk bugdaygil, baklagil karisrmimin kaba yem olarak
hazirlanmasinda, farkli hasat ve muhafaza yontemlerinin isletme degerleri iizerine etkilerinin belirlenmesi
amaciyla yapilmistir. Caligma, iki yil siire ile tesadiif bloklarinda béliinen bdliinmiis deneme desenine
gore Cukurova yoresi kosullarinda yiriitiilmiigtiir. Calismada, ana konuyu iki karisim (fig + tritikale ve
Italyan ¢imi +iskenderiye ii¢giilii), alt konuyu iki hasat makinas1 (Ezme iiniteli diskli ¢ay1r bigme makinas1
ve Tamburlu ot bigme makinasi) ve alt alt konuyu ii¢ sarma kati (4, 6, 8) olusturmustur. Ortalama olarak
%30 kuru madde igeriginde hasat edilen tiriinler kuru madde igeriginin %40-60 arasina gelebilmesi igin
soldurulmustur. Konulara gore balyalar polietilen malzeme ile 4, 6, 8 kat sarilmis ve ii¢ tekerriirlii olarak
haylaj paketleri olusturulmustur. Sarma isleminde 0.025 mm kalinliginda ve 25 cm eninde beyaz
polietilen (PE) kaplama malzemesi kullanilmistir. Toplanan veriler istatistiksel olarak analiz edilmistir.
Istatistiksel analizlerde baz1 makina isletme degerleri, yakit tiiketimi, sindirilebilir kuru madde tiiketim
degeri dikkate alinmistir. Sonuglar P=0.05 de LSD degerine gore degerlendirilmistir. Sonug olarak, ezme
iiniteli diskli cayir bigme makinasi ile hasat edilerek haylaj yapilan kaba yem hazirlama sistemine ait
toplam makina igletme degerlerinin, tamburlu ot bigme makinasi ile hasat edilerek haylaj yapilan sisteme
gore yaklasik %10 daha diisiik oldugu tespit edilmistir. Ancak, ezme iiniteli diskli ¢ayir bigme makinasi
ile hasat edilerek haylaj yapilan kaba yem hazirlama sistemine ait toplam yakit tiiketim degerlerinin,
tamburlu ot bigme makinasi ile hasat edilerek haylaj yapilan sisteme gore yaklasik %14.4 daha yiiksek
oldugu belirlenmistir. Sarma kat1 sayis1 bakimindan ise, 4 kat sarim isleminin 6 kata gore %6.5, 8 kata
gore ise %13.75 oraninda daha diisiik yakat tiikettigi tespit edilmistir. Caligma sonunda, haylaj yapiminda,
farkli sarma kat sayis1 degerinin sindirilebilir kuru madde tiiketim degerini etkilemedigi, ancak hasat
makinasi tipinin sindirilebilir kuru madde tiikketimini dogrudan etkiledigi saptanmistir. Ancak ezme {initeli
diskli ¢ayir bigme makinasi ile hasat edilip haylaj yapilan kaba yemlerin sindirilebilir kuru madde
tiketiminin istatistiksel olarak daha ylksek oldugu tespit edilmistir. Sonug olarak, her ne kadar ezme
iiniteli diskli ¢ayir bigme makinasi ile hasat edilerek haylaj yapilan kaba yem hazirlama sistemine ait
toplam yakit tiikketim degerleri, diger sisteme gore yaklasik %14.4 daha yiiksek olsa da, kaba yem
kalitesinin diger sisteme gore daha iyi oldugu belirlenmigtir.

*Bu calisma, Cukurova Universitesi Arastirma Projeleri Birimi tarafindan ZF-2013 D.29 nolu BAP ile
desteklenmis olan 1. yazarin doktora tezinden alinmustir.

Anahtar kelimeler: Haylaj, Hasat makinalar1, Kaplama kat sayis1, Isletme degerleri, Yakit tiiketimi
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Determination Effects of Different Roughage Application Techniques
on Machine Management Values*

Traditional silage is one of the roughage preparation methods in which water enriched green
forages mass is left to ferment in an airless environment. Factors such as silo shape, quality of plant
materials used, mechanization infrastructure, numbers of animals, providing airless environment, using
additive materials limit traditional silage production for small enterprises. Haylage, a method of preparing
a different roughage other than traditional silage, is using for in some parts of our country where there is
a humid climate in last years. This method is applied by packaging grass having a dry matter ratio of 40-
60% with a special film material and keeping them in a kind of silage for a long time. This study was
conducted to determination effects of different roughage application techniques on machine management
values for two grass and legume mixtures cultivated in Cukurova Region. The study was carried out on
split randomized blocks according to split trial design for two years under the conditions of Cukurova
Region in Adana Province in Turkey. Two forage mixtures (vetch + triticale and caramba + berseem
clover) were assigned to the main plots, two harvesting machines for the sub plots (disc mower with
conditioner and mower) and three wrapping layers for the sub-sub plots (4, 6, 8) were established. The
data collected were analyzed statistically. Data were subjected to analysis of variance for machine
management values, fuel consumption values and digestible dry matter consumption. The LSD test at P
= 0.05 was used to compare the treatment means. Forage harvested with an average of 30% DM was left
to wilt to reach 40-60% DM content. Haylage packages were established by wrapping the bales with
polyethylene material (PE) in 4, 6, 8 layers according to the subjects in three replications. 0.025 mm thick,
25 cm wide and white color PE coating material was used in the wrapping process. As a result, the total
machine management values of haylage supplying system used disc mover with conditioner were found
approximately 10% less than the system which was used mower. The total fuel consumption values of
haylage supplying system used disc mower with conditioner were found approximately 14.4% more than
the system which was used mower. In terms of the number of wrapping layers, it was found that 4 times
consumed 6.5% less fuel than 6 times, and 13.75% less fuel than 8 times. At the end of the study,
harvesting machine affected digestible dry matter consumption directly while the number of wraps had
no significant effect in haylage. However, the digestible dry matter consumption of the roughage feeds
which were harvested by the mowing machine mower was found to be statistically higher. This study
showed, the fuel consumption values of haylage supplying system used disc mower with conditioner is
14.4% higher than other systems, but the quality of the roughage has increased.

*This study belongs to the first author and it has been taken from a doctoral thesis supported by the
Research Projects Unit of Cukurova University with BAP number ZF-2013 D.29

Keywords: Haylage, Harvesting machinery, Wrapping layers, Management values, Fuel consumption.
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Mobil Sistem Silaj Balya Paketleme Makinalari

Cihat YILDIZ
Atatiirk Universitesi, Ziraat Fakiiltesi, Tarim Makinalari ve Teknolojileri Mithendisligi Bliimii,
Erzurum
cyildiz@atauni.edu.tr

Ulkemizde ilk silaj yapim calismalar1 1940'li yillarda baslamasina karsmn, paketlenmis silaj
tiretimi ve kullanimi 6zellikle 2000'li yillardan sonra sahada goriilmeye baslanmugtir. Onceleri yurt
disindan ithal edilen silaj paketleme makinalari, ilkemizde 25, 50, 100, 500 ve 1.000 kg'lik paketler yapan
makinalar seklinde iiretilmeye baglamistir. 25 ve 50 kg'lik paketleme yapan makinalar vakum torba
prensibi ile silaj paketlemesi yaparken, 100, 500 ve 1.000 kg'lik paketleme yapan makinalar, streclenmis
balya prensibi ile silaj paketlemesi yapmaktadir. Silaj paketleme makinalari, tilkemizde silajin tiretimi ve
tiikketiminin yayginlagmasinda ¢ok onemli bir fonksiyonu yerine getirmistir. Baglangigta isletmelerin
kendi ihtiyaci i¢in yapilan silaj, silaj paketleme makinalar1 sayesinde ticari bir iiriine donligmiistiir. Baz1
isletmeler ihtiyac fazlasi silajin1 paketleyip satarken, bazi miitesebbisler sdzlesmeli iireticilik modeli ile
silajlik materyal temin edip paketleyip satmakta, bazi makina miiteahhitleri ise sahip olduklar1 makina
parki ile diger isletmelere paketleme hizmeti vermektedirler. Silaj paketleme makinalari sayesinde, silaja
yonelik arazisi, iklimi, makina parki uygun olmayan isletmelerde silaj tiiketme olanagina ulagmiglardir.
Silaj paketleme makinalari iilkemizde silajin yayginlagmasinda bu kadar 6nemli bir rol oynarken, sahada
kullanim sirasinda bazi sorunlarin yasandigi goriilmiistiir. Bu problemlerin en dnemlilerinden biride
ozellikle 500'lik ve 1.000'lik makinalarin nakliye problemidir. Calismak i¢in farkl iller veya bolgeler
arasinda yapilacak makina transferlerinde, makinanin tasinmasi i¢in ¢ekici tir, lowbet dorse, oncii arag,
yiikleme ve indirme i¢in mobil ving gerekmektedir. Ayrica karayolunda tasima igin “6zel yiik tasima izin
belgesi” alinmasi, 70 km/h ilerleme hizinin asilmamasi ve sadece giin 1s1ginda tagima iginin yapilmast
zorunlulugu bulunmaktadir. Tiim bu unsurlar nakliye maliyetini 3 katina ¢ikarmaktadir. Bu yiiksek
maliyet isverenin silaji paketlemeden vazge¢mesine bile neden olmaktadir. Iste bu sorunun ¢oziimii igin
getirilen 6neri Mobil Sistem Silaj Balya Paketleme makinalaridir. Mobil sistem silaj paketleme
makinalari; sasisi, yiirime aksami, fren donanimi, sinyalizasyon sistemi ve boyutlariyla Karayollari
Trafik Kanunu ve Yo6netmeligine uygun boyutlarda tiretilmektedir. Makine lowbet dorseye ylklenmeyip
¢ekici arkasia direkt baglandigi i¢in, lowbet dorse, Oncii arag, yiikleyici ve indirici mobil ving gibi
makina-ekipmanlara ihtiya¢ duyulmamaktadir. Ayrica "0zel yik tasima izin belgesi" alinmasi,
karayolunda sadece giindiiz tasima yapilma zorunlugu ve azami 70 km/h ilerleme hizi zorunluklar1 da
ortadan kalkmaktadir. Bu durum nakliye masraflarin1 %60 azaltirken, toplam nakliye siiresini de yariya
indirmektedir. Bu ¢alismada mobil sistem silaj balya paketleme makinalarina neden ihtiyag duyuldugu,
sagladig1 avantajlar, makinanin yapisal 6zellikleri, ig basarisi, paketleme maliyeti ve nakliye islemleri gibi
hem teknik hem de uygulamaya doniik konular hakkinda bilgiler verilmektedir.

Anahtar Kelimeler: Silaj, Silaj paketleme, Mobil sistem
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Mobile System Silage Packaging and Baling Machines

Although the first silage making attempts were done during the 1940s in Turkey, making and
consumption of silage became widespread especially after 2000s. Silage making machines were being
imported earlier; however, the production of silage making machines capable of packaging 25, 50, 100,
500 and 1.000 kg silage packages has begun in our country. The machines which package silage into 25
or 50 kg packages use vacuum bag method while the machines which package silage into 100, 500, and
1.000 kg use stretched bale method. Silage packaging machines served a very crucial purpose during the
period in which the production and consumption of silage became widespread. Silage, which initially was
manufactured by some farms for their needs, later became a commercial product, due to the silage-
packaging machines. While some operations package and sell the excess silage, some entrepreneurs
acquire, package and sell raw materials for silage by following the contract production model, or offer
silage packaging services to other operations with the equipment pool they own. By the way of the silage
packaging machines, many operations have the opportunity to consume silage, even if they lack the
necessary land, equipment pool or climate (to produce it themselves.). While silage packaging machines
play an important role in the spread of silage in our country, some problems are observed during the usage
in the field. One of the most important problems is the transportation problem of 500 and 1.000 silage
packing machines. In the transfer of machinery between different regions to work, tow truck for the
transport of the machine, low-bed trailer, guide vehicle, mobile crane for loading and unloading are
required. In addition, the taking of “special cargo transportation permit” for roadway transportation, not
exceeding the rate of 70 km/h, and only in the light of daylight is required to carry out the work. All these
components triple the cost of transportation. This high cost even causes the employer to give up the
packaging of silage. The solution for this problem is the Mobile System Silage Bale Packing Machines.
Mobile system silage bale packaging machines are produced according to the Highways Traffic Law and
Rules with their chassis, walking components, brake system, signaling system, and dimensions. Since the
machine is not installed on the low-bed trailer and is directly connected to the rear of the truck, machinery
equipment such as low-bed trailer, guide vehicle, mobile crane is not required. Also, the obligation of
taking “special cargo transportation permit”, the obligation of only the daytime transportation on the
highway, and the maximum feed rate of 70 km/h are eliminated. This situation reduces 60% of the
transport costs and halves the overall transport time. In this study, mobile system silage bale packaging
machines, why it is needed, the advantages it provides, structural characteristic of the machine, work
performance, packaging costs and transportation procedures, such as technical and practical issues were
covered.

Keywords: Silage, Silage packaging, Mobile system.
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Kaucuk Tip Meme Lastigi Performansina Calisma Vakumu ve Nabiz Oram
Degisimlerinin Etkisi

Feridan OZGUR, Halil UNAL
Bursa Uludag Universitesi, Ziraat Fakltesi, Biyosistem Miihendisligi Boliimii, Bursa
hunal@uludag.edu.tr

Vakum ve nabiz orani, siit sagim makinelerinin sagim performansini etkileyen énemli ¢aligma
parametreleridir. Buna ek olarak, siit sagim makinasindaki malzemelerin tasarimi ve bilesimleri, meme
lastiklerinin performans 6zelliklerini etkileyen diger ana unsurlardir. Bu ¢aligmanin amaci, vakum ve
nabiz oraninin, kauguk tip meme lastiginin performansina etkilerini belirlemektir. Arastirma Bursa
Uludag Universitesi, Veteriner Fakiiltesi, Arastirma ve Uygulama Ciftligi siit sigircilig1 sagim tesisinde
yliriitiilmistiir. Sagim sistemi 2x4 balikkil¢ig1 tipinde olan 8 sagim tiniteli, siirli yonetimli bir tesistir.
Ciftlikte giinde 3 kez sagim yapilmakta ve ortalama 62 adet Holstein cinsi inek sagilmaktadir.
Denemelerde bir veya daha fazla siit sagim igin eksik gozlemleri olan ineklerin ¢ikarilmasindan sonra
kullanilabilir 51 inek kaydi degerlendirmeye alinmigtir. Arastirmada sagim sisteminin vakumlari 41, 44
ve 47 kPa, pulsator nabiz oranlar ise 60:40, 65:35 ve 70:30 secilerek, vakum-nabiz oranlar1 degigsimleri
yapilmstir. Olgiimler meme lastiklerinin onerilen sagim émriiniin yarisinda (1250 sagim) yapilmistir.
Inek basina toplamda 27 sagimla 9 giin boyunca sagim gozlemleri yapilmistir. Deneyler stiresince siri
yonetim programindan sagim verimi, giinliik siit verimi, pik ve ortalama siit debileri, sagim siiresi,
sagimin ilk 2 dakikasindaki siit verimi ve yine sagimin ilk 2 dakikasindaki siit verimi yiizdesine ait veriler
incelenmistir. Deneme sonuglarma gore en yiliksek sagim verimi 44 kPa'lik vakumda elde edilmistir.
Vakum seviyesi ve nabiz orani etkilesimi sagim siiresi, pik siit debisi ve ortalama siit debisi i¢in dnemli
bulunmus, ancak sagim ve siit verimleri i¢in 6nemli bulunmamustir. Ortalama ve pik siit debileri her artan
vakum seviyesi ve nabiz oraninda artmis, sagim siiresi ise azalmistir. Diger yandan sagimmin ilk 2
dakikasindaki siit verimi ve yiizdelik orani, vakum ve nabiz artislarindan énemli oranda etkilenmemistir.

Anahtar Kelimeler: Siit sagim makinasi, Kauguk meme lastigi, Sagim verimi, Sagim siiresi, Sit debisi
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The Effect of Working Vacuum and Pulse Ratio Changes on Rubber Type Liner
Performance

The vacuum and pulsation ratio are important operating parameters that affect milking
performance by milking machines. In addition, the design and composition of materials in the milking
machine are the other main factors affecting the performance characteristics of the liners. The aim of this
study was to determine the effect of vacuum and pulsation ratio on the performance of the rubber liner.
The research was carried out in dairy cattle milking facility.at the Bursa Uludag University Veterinary
Faculty Research and Application Farm. The milking system is herd management facility with 8 milking
units of 2x4 herringbone type. Milking is done three times a day on the farm and an approximately genus
of 62 Holstein cows are milked. Only 51 cows had usable records after removal of cows having missing
observations for one or more milking in the experiments. In the study, the vacuum settings of the milking
system were 41, 44 and 47 kPa, pulsator ratios were selected as 60:40, 65:35 and 70:30, and vacuum-
pulse ratios were changed. Measurements were made in half (1250 milking) of the recommended milked
life of the liners. Milking observations were made for 9 days with a total of 27 milking per cow. During
the experiments, dates on milked yield, daily milked yield, peak milk flow rate, average milk flow rate,
milking durations, milk yield in the first 2 minutes of milking, milk yield percent in the first 2 minutes of
milking were analysed through the herd management program. According to the results of the experiment,
the highest milk yield was obtained in 44 kPa vacuum. Vacuum level and pulsation ratio interaction were
found to be significant for milking time, peak milk flow and average milk flow, but were not significant
for milking and milk yields. The average and peak milk flow rates increased at each increased vacuum
level and pulsation ratio, while the milking time decreased. On the other hand, milk yield in the first 2
minutes of milking and milk yield percent in the first 2 minutes of milking were not significantly affected
by the increase in vacuum and pulsation ratio.

Keywords: Milking machine, Rubber liner, Milking yield, Milking duration, Milk flow rate
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Bingol Bolgesinde Yetisen Unutma Beni Cicegi (Myosotis stricta) Tohumlarinin Baz
Fiziksel Ozelliklerinin Belirlenmesi
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Dogu Anadolu Bélgesinin Yukari Firat Boliimiinde yer alan Bingél ili, iklim ve cografi konumu
nedeniyle zengin bir biyocesitlilige sahiptir. Farkli tiirlere ait bitkilerin yayilis gosterdigi alanlarin
belirlemesi, bitki kimliklerinin saptanmasi ile bdlgeye kosullarna bagl olarak bitkilerde olusan veya
olusabilecek degisimlerin belirlenmesine dair aragtirmalar yapilmaktadir. Bu ¢alismada, Bingdl dogal
ortamindan toplanan Boraginaceae bitki ailesinin bir iiyesi olan Unutma Beni Cigegi (Myosotis stricta)
bitkisinin tohumlarinin bazi fiziksel 6zellikleri (sekil ve boyut, yiizey alan, ortalama geometrik ve
aritmetik cap, kiiresellik, bin dane agirligi) belirlenmeye ¢alisilmigtir. Boraginaceae bitki ailesi diinyada
genis yayilim gosteren bir bitki ailesidir. Ulkemizde ise dogal olarak yetistigi bolgelerde bu bitkiye ait
kimlik ve 6zellik belirleme arastirmalari yogun bir sekilde devam etmektedir. Bu aileye ait pek ¢ok bitki
zengin icerigi ile saglik sektoriinde wve siis bitkisi, baharat, veya boyar madde olarak
degerlendirilebilmektedir. Bu ailenin bir tiyesi olan Unutma Beni Cigegi (Myosotis stricta) o0zellikle
peyzaj alaninda degerlendirilmektedir. Bu bitkinin morfolojik yapisina dair arastirmalar olmasina karsin
tohum o6zellikleri ile ilgili calisma yapilmamistir. Bu ¢alismada, bolgesel olarak degerli olan bu bitkinin
peyzaj alanlarinda (dis mekan ya da serada) rahatlikla yetistirilebilmesi ve ¢ogaltilmasi igin tohum
ozellikleri belirlenmeye c¢alisilmistir. Bitkiden toplanan tohumlarin temizlenip, siniflandirilmasinda,
tarlaya veya seraya ekiminde, tohumluklarin paketlenerek, depolanmasinda da olumsuz durumlarla
karsilagilmaktadir. Bu nedenle, yapilan ¢aligma ile genel tohum bilgileri saglanmaya ¢aligilmistir. Caligma
icerisinde kendine ait yazilim o&zelligi bulunan stereo bir mikroskop yardimi ile tohum olgiileri
belirlenmis, literatiirde yer alan kistaslar ve formiiller araciligi ile gerekli degerlendirmeler yapilmustir.
Elde edilen bu verilere gore; Unutma Beni Cigegi’nin tohumlarinin genel olarak oval bir yapida ve orta
boyutta oldugu, yaklasik 0.60 g bin dane agirligina sahip oldugu belirlemistir. Ayrica tohumlarin ortalama
uzunlugun yaklagik 0.91 mm, genisligin ise yaklasik olarak 0.63 mm olarak tespit edilmistir. Elde edilen
sonuglarin, 6zellikle bu bitkinin yetistirilmesi ve ¢ogaltilmasinda, peyzaj alaninda kullanim yayginlig1
saglayarak, yapilacak olan yeni ¢aligmalara 1s1k tutmasi hedeflenmistir.

Anahtar Kelimeler: Unutma Beni Cigegi, Boraginaceae, Myosotis stricta, Tohum 6zellikleri, Bingdl
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Determination of Some Physical Characteristics of Strict Forget Me Not Seeds (Myosotis
stricta) Growing in Bingol

Bingdl Province located in the Upper Firat Section of Eastern Anatolia Region, where has a rich
biodiversity due to its climate and geographical location. Research on the identification of these plants is
carried out in the region where different species of plants are distributed. In this study, some physical
characteristics (shape-size, surface area, mean geometric and arithmetic diameter, sphericity, thousand
grain weight) of the seeds of the Strict Forget Me Not’s plant, which is a member of the Boraginaceae
plant family collected from the natural environment of Bingdl, were tried to be determined. Boraginaceae
is a widespread plant family in the world. In our country, the identification and characterization studies
of this plant in the regions where they grow naturally continue intensively. Many plants belonging to this
family can be evaluated in the health sector and ornamental plants, spices or dyestuffs with their rich
content. One of the members of this family, Strict Forget Me Not (Myosotis stricta) is especially evaluated
in the landscape area. Although there are studies on the morphological structure of this plant, no studies
have been conducted on seed characteristics. In this study, it was tried to determine the seed characteristics
for growing and reproduction of this plant, which is valuable locally, in landscaping areas (outdoor or
greenhouse). In the cleaning and classification of the seeds collected from the plant, sowing in the field
or the greenhouse and also in the packaging and storage of the seeds, negative conditions are encountered.
For this reason, it has been tried to provide general seed information with the study. In the study, seed
sizes were determined with the help of a stereo microscope which has its own software feature and
necessary evaluations were made through the criteria and formulas in the literature. Generally, Strict
Forget Me Not (Myosotis stricta) Seeds were found to have medium size and oval shape and the weight
of 1000 seeds was found to be 0.60 g. In addition, the average length of the seeds was determined as 0.91
mm and the width was approximately 0.63 mm. The results obtained, in particular in the cultivation and
reproduction of this plant, ensuring widespread use in landscaping is intended to shed light on new studies
to be performed.

Keywords: Strict Forget Me Not, Myosotis stricta, Boraginaceae, Seed characteristics, Bingol.
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Baz Yerli Tip Uziim (Vitis Vinifera L.) Cesitlerinin Budama Siirgiinlerinin Kesme
Ozelliklerinin Belirlenmesi
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Dicle Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Mihendisligi Bolumi,
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Bagcilikta budama ve hasat iglemleri isgiicli temini, zamanin etkin kullanimu, {iriin kayiplari, kalite
ve Uretim maliyetleri agisindan en kritik olanlardir. Bag budama iglerinde kullanilacak mekanik araglar
veya budama makaslarinin tasarimi ve enerjinin etkin kullanimi i¢in budamasi yapilacak asma ¢esidinin
stirglin kesme kuvveti, kesme gerilmesi ve kesme enerjisi gibi 6zelliklerinin bilinmesi 6énemlidir. Bu
calismada, bag cubuklarinin kesme islerinde kullanilabilecek bir makinanin tasariminda veya bir budama
makasinin, kesmede temel parametreler olan kesme kuvveti, kesme gerilmesi ve enerji gereksiniminin
belirlenmesi amaglanmigtir. Bu amag¢ dogrultusunda basta Diyarbakir ili ve cevresi olmak iizere
Giineydogu Anadolu Bélgesinde yetistirilen Sire, Okiizgdzii ve Bogazkere iiziim ¢esitlerinin bicak tipi,
kesme agis1 ve kesme hizina bagl olarak asmalarin siirgiin kesme 6zellikleri incelenmistir. Deneylerde
kullanilan asmalarin siirglinleri Diyarbakir ilindeki saraplik {iziim {ireten {iireticilere ait baglardan temin
edilmistir. Siirgiinlerin kesme 6zelliklerinin belirlenmesinde Llyod LRX plus, 2500 N kapasiteli biyolojik
malzeme test cihazi kullanilmistir. Elde edilen sonuglara gore, her ii¢ cesit igin kesme 6zellikleri, bigak
tipi, kesme acist ve yiikleme durumuna gore degisiklikler gostermistir. Kesme kuvveti ve enerji
gereksinimi her ¢esit ve bigak tipi i¢in ayr1 olmustur. Genel olarak tirtikl1 agza sahip bigaklarda kesme
kuvveti ve enerji degeri diiz-ince agza sahip olan bigak tipinde daha yiiksek olmustur. Bicak kesme acis1
arttikca kesme kuvveti ve kesme enerjisi azalmistir. En yiiksek kesme kuvveti ve enerji degerleri 0° diisey
yonde yapilan kesmede gergeklesmistir. Kesme hizlariin artis1 kesme kuvveti, kesme direnci, kesme
enerjisi ve spesifik kesme enerjisini hafif bir sekilde arttirmigtir. Tiim ¢esitlerde en diisiik degerler
2 mms™lik yiikleme hizlarinda elde edilmistir.

Anahtar kelimeler: Bag, bigak tipi, Kesme kuvveti, Kesme enerjisi
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Determination of Shearing Properties in Grape Pruning Cane in Some Domestic Grape
Varieties (Vitis Vinifera L.)

Pruning and harvesting process in viticulture are the most critical in terms of labor supply, effective
use of time, product losses, quality and production costs. It is important to know the properties such as
the shear force, shear stress and shear energy of the grape variety to be pruned for the design and effective
use of the mechanical tools or pruning shears to be used in vineyard pruning. In this study, it is aimed to
determine the basic parameters such as shear force, shear stress and energy requirement in the design of
a machine that can be used in cutting work of gape canes. For this purpose, the variation of cutting
properties depending on knife type, knife-edge angle and Cutting speed for Sire, Okiizgdzii and Bogazkere
grape varieties were investigated. The canes of grape used in the experiments were obtained from the
vineyards of wine producing grape producers in Diyarbakir Province. Llyod LRX plus, a 2500 N capacity
biological material tester, was used to determine the shear properties of gape canes. According to the
results, the cutting properties were changed depending on the knife type, cutting angle and loading speed
for all grape varieties. The shear force and energy requirements were different for varieties and types of
knives. In general, the cutting force and energy value is higher in sarrated type knives than flat-thin knife.
As the blade cutting angle increased, the cutting force and cutting energy decreased. The highest shear
force and energy values were obtained in the 0 vertical direction. The increase of cutting speeds has
slightly increased the cutting force, cutting resistance, cutting energy and the specific cutting energy. The
lowest values were obsorved at loading speeds of 2 mms™for all grape varieties.

Keywords: Vineyard, Knife type, Cutting force, Cutting energy
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Karacadag Yoresi Yerel Celtik Cesitlerinin Fiziksel ve Siirtiinme Ozelliklerinin
Karsilastirilmasi
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Ulkemizde celtik iiretimin yapildig1 illerden birisi Diyarbakir’dir. Diyarbakir ilinde sadece
Karacadag beyaz ve Karacadag karakilgik yerel geltik gesitleri yetistirilmektedir. Her iki ¢esit hasat
zamaninda ayni makinayla hasat edilmekte ve hasat sonrasi ayn1 iglemlere tabi tutulmaktadir. Bu yiizden
hasat sonrasi asamalarda triin 6zellikleri farklilik gosterdiginden iiriin kayiplari farkli olmaktadir. Bu
caligmanin amaci beyaz ve karakilgik ¢eltik ¢esitlerinin fiziksel ve siirtlinme 6zelliklerini farkli nem ve
ylizey malzemelerinde belirlemek ve birbiriyle karsilastirmaktir. Celtik materyali, Diyarbakir ili Cinar
ilgesinde bir lireticiye ait ¢eltik liretim alanlarindan 2018 y1l1 hasat sezonunda temin edilmistir. Calismada
celtik tanelerinin; tane uzunlugu (mm), genisligi (mm), kalinligi (mm), tane agirligi(g), tane hacmi (ml),
aritmetik ortalama (mm), geometrik ortalama ¢ap (mm), yiizey alan1 (mm?), kiiresellik (%), y1g1lma agilar1
(°), porozite (%), renk Ol¢iimleri ve farkli yilizeylerde statik ve dinamik siirtiinme katsayilar1 6l¢iilmiistiir.
Statik ve kinetik strtinme kuvvetlerinin belirlenmesinde 4 farkli malzeme (Galvanizli sac, PVC, Krom
ve Kauguk) kullanilmigtir. Kullanilan her malzeme igin siirtiinme deneyleri; 3 farkli nem iceriginde ve 20
mmssabit hizda yiiriitiilmiistiir. Tanelerin yiizeyler {izerinde gekilme islemi ve siirtiinme kuvvetlerinin
6l¢limi ceki-basiya ¢alisan 2500 N kapasiteye sahip Llyod marka test cihazi ile gergeklestirilmistir. Renk
ozelliklerini belirlemek icin CM11P dijital renk 6l¢er kullanilmistir. Yapilan karsilastirmada her iki ¢esit
boyut 6zellikleri bakimindan benzer 6zellikler géstermistir. Ancak, siirtinme kuvveti degerleri nemden
ve ylizey malzemesinden etkilenmistir. En yiiksek statik ve dinamik siirtlinme katsayis1 degerleri kauguk
ve PVC malzemede ve %29 nem iceriginde sirasiyla 1.044 ve 1.079 olarak elde edilmistir. En diisiik
degerler ise krom malzemede %9.30 nem igeriginde 0.402 olarak elde edilmistir.

Anahtar Kelimeler: Celtik taneleri, Yizey, Nem igerigi
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Comparison of Physical and Friction Properties of Local Paddy Varieties in Karacadag
Region

Diyarbakir is one of the paddy production city in our country. It is only Karacadag Beyaz and
Karacadag Karakilgik local paddy varieties are grown in Diyarbakir. Both of paddy varieties are harvested
same combine harvester and subjected to the same processes after harvest. The aim of this study is to
determine the physical and friction properties of Beyaz and Karakilgik paddy varieties at different
moisture content and surface materials and compare them with each other. The paddy used in the study
was obtained from commercial farm in the Cinar district of Diyarbakir province in the 2018 harvest
season. The parameters were examined length (mm), width (mm), thickness (mm), grain weight (g), grain
volume (ml), arithmetic mean (mm), geometric mean diameter (mm), surface area (mm3), sphericity (%),
agglomeration angles (°), porosity (%), color measurements and static and dynamic friction coefficients
of the paddy grains on different surfaces. Galvanized sheet, PVC, chrome and rubber were used as surface
materials to determine the static and kinetic friction forces in the study. Friction properties for each surface
material were determined at 3 different moisture contents, at sliding velocity of 20 mms™. The movement
of the paddy grains on the surfaces and determination of friction forces was carried out with Lloyd LRX
Plus series, materials Testing Machine with a capacity of 2500 N. CM11P digital color meter was used to
determine the color properties of paddy grains. According to the results, both types showed similar
characteristics in terms of size characteristics. However, the friction force values were affected by the
moisture content and the surface material. The highest static and dynamic coefficients of friction were
obtained in 29% moisture content for rubber and PVVC material, 1.044 and 1.079 respectively. The lowest
values were obtained as 0.402 in 9.3% moisture content for chrome material.

Keywords: Paddy grains, Contact surface, Moisture content.
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Tarimmda Otonom Araglar
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Multidisipliner anlayisin diinyaya hakim olmaya basladigi ¢agimizda makine, sadece makine
olmaktan Gteye giderek, isleri planlayabilen, isgiicli ihtiyacin1 ve hatalari en aza indirebilen bir duruma
gelmeye baslamistir. Bu tiir araglara otonom araglar denir. Otonom araglar, otomatik hiz, diimenleme ve
ekipman kontroll yapabilme yetisine sahip minimum girdi ile maksimum verim elde ederek gorevlerini
kendi baglarina tamamlayabilmektedir. Bu araglar, algilama, frenleme, hiz-moment ve dimenleme
iinitelerinin bir program ile mikrodenetleyici tarafindan kontrol edilerek birlestirilmesi ile olusturulurlar.
Her bir donanimin kendi basina hareket kabiliyeti kazanirlar. Bu tiir araglar birden fazla isi ayni anda
yapabilirler. Bu nedenle ¢ok sayida sensoriin kullanilmasi gerekebilir. Birden fazla sensor kullanildiginda,
bir algoritma olusturulmadan 6nce bu sensdrlerden alinan sinyaller, sensdr fiizyonu olarak isimlendirilen
bir takim matematiksel modeller ile birlestirmesi isleminden gegirilir. Otonom araglar, haritalama,
konumlama, yol planlama, sira takibi, engelden kaginma tarimsal igler, dinamik uzuv hareketler vb. igleri
yaparken alinan kararlar bir takim kontrol dongiilerinden gegirilir. Bu kontrol dongiileri agik ya da kapali
cevrim seklinde gergeklesir. Tarimsal otonom araglarda kullanilan sensorler; konum algilama ve
haritalama, goriintiileme ve diger isler i¢in kullanilmaktadir. Ultrasonic, kizildtesi yakinlik, optik, radar,
sonar, lidar ve lazer tarayict gibi mesafe ol¢cliimii yapan sensorler ile bir cismin veya aracin konumu
belirlenir. Goriintii algilama, otonom tarim araglarinin en 6nemli parcasidir. Alinan goriintiiler farkl
goriintii isleme yontemleriyle islenerek haritalama ve konum tespiti amaciyla kullanilmaktadir. Konum
ve pozisyon belirlemek i¢cin otonom araglar kiiresel navigasyon sisteminden yararlanirlar. Kiiresel
navigasyon sistemi ile aracin kiiresel konumunu ve ortalama hizini belirlenebilir, ancak alinan sinyallerde
bir kayip olusur ise ¢aligma hassasiyeti azalir. Bunun i¢in anlik pozisyonu veya yon agisini belirlemek
icin yardimei sensorlere ihtiya¢ duyulmaktadir. Kullanilan bu sensorlerden bazilarina, potansiyometreler,
akis Olcerler, optik kodlayicilar ve enkoderler, odometreler, ivmedlger, jiroskoplar (agisal oran sensorii),
yikseklik 6Olcerler, manyetometreler 6rnek olarak sdylenebilir. Tarimsal islerin ¢ogu yogun emek
gerektiren, is verimliligi disiik, sikict ve tehlikeli islerdir. Tarimsal robotlar, bir ¢oziim olarak
goriilmektedir. Islerin daha hassas yapilmasin, is giicii gereksiniminin azaltilmasi saglayan otonom tarim
araclarinin katkis1 her gecen giin artmaktadir. Teknoloji seviyesi ilerledikge daha akilli ve uyarlanabilir
araglar gelistirilmektedir. Bu araglar, belirli gorevleri yerine getirirken, uzun siire mantikli davranmak
icin yeterli miktarda veriye sahip olmalidir. Ayrica ¢evre sartlarinin degismesi tarimsal araglarin arazide
ilerlemesi konusunda daha farkli engelleri ortaya ¢ikarmaktadir. Bu durum otonom araglarin navigasyon
ile otonom olarak hareket edebilmesini olumsuz etkilemektedir. Bu durum daha verimli ve daha saglam
algilama ve kontrol sistemlerinin tasarimini gerektirmektedir. Bu konularda yapilacak calismalarla
mevcut sorunlarin giderilmesi de basarilacaktir.
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Autonomous Vehicles in Agriculture

In our age, when the multidisciplinary understanding began to dominate the world, the machine
became a machine that could go beyond just being a machine, plan jobs, and reduce the need for labor
and minimize errors. Such tools are called autonomous vehicles. Autonomous vehicles can perform their
tasks on their own, achieving maximum efficiency with minimum input with the ability to perform
automatic speed, steering and equipment control. They are created by combining detection, braking,
speed-torque and steering units with a program controlled by a microcontroller. Each device gains its own
mobility. Such tools can do more than one job at the same time. Therefore, it may be necessary to use a
large number of sensors. When multiple sensors are used, the signals received from these sensors are
combined with a number of mathematical models called sensor fusion before an algorithm is generated.
Autonomous vehicles, mapping, positioning, road planning, sequence tracking, obstacle avoidance
agricultural works, dynamic limb movements etc. Decisions taken while doing business are passed
through a number of control loops. These control loops are performed in open or closed loop form. Sensors
used in agricultural autonomous vehicles; used for location detection and mapping, viewing and other
jobs. The position of an object or vehicle is determined by sensors that measure distance such as
ultrasonic, infrared proximity, optics, radar, sonar, lidar and laser scanner. Image detection is the most
important part of autonomous agricultural vehicles. The images are processed with different image
processing methods and used for mapping and positioning. Autonomous vehicles to determine position
and position use the global navigation system. With the global navigation system, the vehicle's global
position and average speed can be determined, but if there is a loss in the received signals, the working
accuracy is reduced. For this, auxiliary sensors are needed to determine the instantaneous position or
direction angle. Some of these sensors include potentiometers, flowmeters, optical encoders and encoders,
audiometers, accelerometers, gyroscopes (angular rate sensor), height gauges, magnetometers. Most of
the agricultural works are labor intensive, work efficient, boring and dangerous. Agricultural robots are
seen as a solution. The contribution of autonomous agricultural vehicles, which make the jobs more
sensitive and reduce the labor requirement, is increasing day by day. As the technology level progresses,
more intelligent and adaptable tools are being developed. These tools should have sufficient data to
perform logical tasks for a long time while performing certain tasks. In addition, changes in environmental
conditions reveal different obstacles to the progress of agricultural vehicles on the field. This negatively
affects the autonomous movement of autonomous vehicles by navigation. This requires design of more
efficient and more robust detection and control systems. The work to be done in these issues will be solved
by eliminating the existing problems.

Keywords: Autonomous vehicle, Technology, Automation, Agricultural machinery
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Bitki Doku Kiiltiiriinde LED Aydinlatma Uygulamalar
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Doku kiiltiiriiyle bitki iiretiminde, 151k kalitesinin kok uzamasi ve bitki anatomisi lizerinde 6nemli
etkileri vardir. Bitki doku kiiltiirii laboratuvarinda (in vitro), bitki {iretimi i¢in ana 1s1k kaynagi olarak
genellikle floresan, metal halojeniir ve yiiksek basingli sodyum lambalar kullanilmaktadir. Ancak, bu
lambalar biiylimeyi tesvik etmek igin 151k kalitesi diisiik olan gereksiz dalga boylarini igerir. Ayrica, bu
lambalar doku kiiltiirii laboratuvarina asir1 1s1 verirler ve laboratuvarm toplam elektrik enerjisinin
neredeyse %65'ini tiiketirler. Buna karsilik, LED’ler, dalga boyu 6zellikleri, dar bant genisligi, kiigiik
boyut ve hacim, uzun dmiir ve minimum 1sitma nedeniyle biiyiik ilgi gormekte ve son zamanlarda bitki
doku Kkiiltiirliniin ¢esitli uygulamalar1 i¢in ¢ok yonlii ve enerji tasarruflu bir 151k kaynagi olarak
onerilmektedir. Isik kalitesi ve uzun 6mrii sayesinde LED'lerin 151k ¢1kis1 yillarca kullanildiktan sonra bile
cok yiiksek bir seviyede tutulabilir. Ayrica, neredeyse hig 1s1 iiretmediginden, LED lambalar bitkilere ¢ok
yakin yerlestirilebilir, bu da raf 151k yiiksekligini azaltir, daha fazla biiyliyen katmanin ayni alanda
istiflenebilecegi anlamina gelir. LED aydinlatma ayrica son derece diizgiin bir 151k dagilimi saglar. Bu da,
rafin veya merkezin kenarindaki tiim bitkilerin ayn1 15181 aldiklar ve tiim bitkilerin ayn1 oranda ve ayni
sekilde biiyiidiigii anlamima gelir. Ote yandan, LED’ler, organojenik tepkilerin yan1 sira embriyojenik
tepkileri de uyarmak i¢in sadece gerekli dalga boyu 6zelliklerini saglayabilen ideal 151k kaynaklaridir.
Bitki fotoreseptdrlerinin absorpsiyon dalgaboylari ile eslesen emisyon dalga boylarina sahip LED 1siklari,
bitki morfogenezi ve metabolizmasini etkileyerek in vitro kosullarda optimum {iiretkenlik saglayabilirler.
Bu derlemede, LED’lerin temel prensiplerine genel bir bakis sunulmakta ve in vitro kosullarda bitki
Uretilmesi ve gelecekteki potansiyelleri Gizerindeki etkilerine yer verilmektedir.

Anahtar Kelimeler: Bitki yetistirme lambasi, Isik kalitesi, Morfogenez, in vitro.
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LED Lighting Applications in Plant Tissue Culture

In plant production with tissue culture, light quality has important effects on root extension and
plant anatomy. In plant tissue culture lab (in-vitro), generally light sources such as fluorescent, metal
halide and high-pressure sodium lamps are used as the main light source for plants. However, these lights
contains unnecessary wavelength that are low light in quality for stimulating growth. Furthermore, these
lamps give an excessive heat to the tissue culture laboratory and consume almost 65% of the total
electrical energy of the laboratory. Whereas, LEDs have attracted considerable interest because of their
wavelength specificity and narrow bandwidth, small size and volume, long life and minimum heating and
they have been proposed recently as a versatile and energy efficient light source for various applications
of plant tissue culture. Thanks to the light quality and long lifetime of LEDs, light output can be
maintained at a very high level, even after years of use. In addition, because it produces hardly any heat,
the LED lamps can be placed very close to the plants, reducing the shelf light height, which means that
more growing layers can be stacked in the same space. LED lighting also produces an extremely uniform
light distribution. This means that all plants, whether at the edge of the shelf or the center, receive the
same light, and all plants grow at the same rate and to the same shape. On the other hand, LEDs are ideal
light sources that can provide not only the required wavelength properties to stimulate organogenic
responses, but also embryogenic responses. LED lights having emission spectra matching with the
absorption spectra of plant photoreceptors may yield optimal in vitro productivity by influencing plant
morphogenesis and metabolism. This review present an overview of the basic principles of LEDs and
describes their effects on in vitro plant growth and their future potentials.

Keywords: Plant grow light, Light quality, Morphogenesis, In vitro
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Tamburlu Tip Otomatik Sulama Makineleri icin Degisken Diizeyli Sulama Sistemi
Gelistirilmesi (Sistemin Tasarimi)

Seyhun Hiiseyin YABACI!, Bahattin AKDEMIR!?, Nail TUREN?, Murat UNGOR?
Tekirdag Namik Kemal Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Tekirdag
2Elektropro Otomasyon, Tekirdag
3Siileymanpasa Ilge Tarim ve Orman Miidiirliigii, Tekirdag
bakdemir@nku.edu.tr

Bu aragtirmada; Tiirkiye’de yaygin olarak kullanilan tamburlu tip sulama makinalar1 i¢in degisken
oranl kontrol sistemi gelistirilmistir. Tamburlu tip sulama makinesi 300 metre uzunlugunda hortum, 110
mm boru ¢ap1, 300 m hortumu ve ig genisligi 20 m’dir. Makine sanzimanli ve tiirbinli tahrikli sarma
sistemi ile calisan bir hortum sarma mekanizmasina sahiptir. Degisken oranli kontrol sistemi konum
belirlemek i¢in GPS, debiyi 6l¢mek icin akis Olger, debiyi degistirmek icin step motor, kablosuz
haberlesme i¢in erisim noktalari, bilgisayar, elektronik kontrol devresi, gli¢ iinitesi ve programdan
olusmaktadir. Ayrica laboratuvar testleri i¢in de programu da gelistirilmistir. Gii¢ Unitesi step motor i¢in
12 V ve akis dlger, kontrol kart1 Tinitesi, GPS, erigsim noktalar1 i¢in ise 24 V DC elektrigin saglanmasi i¢in
kullanilmigtir. Sulama kanadi lizerine konum ve hiz degerlerinin elde edilmesi i¢in bir GPS, atilan su
miktarinin belirlenmesi amaciyla debi 6lger yerlestirilmistir. Ayrica verileri bilgisayara ileten kablosuz
haberlesme sistemi ve bunlarin ihtiyaci olan giiciin karsilanmasinda kullanilan giic kaynagi da kanat
iizerine yerlestirilmistir. Tamburlu sulama sistemi {izerinde ise gelen verilerin alinmasinda kullanilan
kablosuz haberlesme Sistemi, gelen bilgileri yorumlayacak bir mikroislemci ve makinenin ayar
mekanizmasina dolayisiyla sulama miktarinin ayarlanmasina etki edecek elektrik motoru ve guc tnitesi
bulunmaktadir. Degisken oranli sulama haritas1 Tekirdag Namik Kemal Universitesi arastiricilari
tarafindan gelistirilen bir haritalama programu ile hazirlanmistir. Gelistirilen sistem; makinenin hortum
sarma (toplama) mekanizmasinin hizim1 degistirerek uygulanan su miktarinin degistirilmesini tarladaki
konuma bagli olarak saglamaktadir. Sistemin ¢alismasi sulama kanadindan atilan su miktarinin bir debi
Olger ile olgiilerek makinenin o anda ne kadar suyu topraga uygulandiginin bilinmesi esasina dayanir.
Degisken diizeyli sulama sistemi 6nce laboratuvar testlerinde kontrol edilmistir. Daha sonra ise makinaya
montaji1 yapilarak diiz, beton bir zeminde testleri yapilmistir. Testlerde degisken oranli su gereksinim
haritas1 olusturulmus ve sistem tarafindan uygulanan su miktar1 program her konum i¢in kaydedilmis ve
ayrica toplama kaplarinda su toplanarak veriler elde edilmistir. Testler sirasinda akis 6lgerden Slgiilen
debi degerleri 16.49 m3/h, 17.56 m*h, 17.27 m®h ve 17.15 m%h olarak belirlenmistir. Hortum sarilma
hizlar1 ise 5.29 m/h, 6.92 m/h, 7.5 m/h ve 8.18 m/h olarak belirlenmistir. Bu hizlar i¢in tartilan su
miktarlar1 ise 19.35 litre, 17.88 litre, 16.96 litre ve 15.92 litre olarak toplama kaplarindan 6lgiilmiistiir.
Hortum toplama hizinin artmasiyla sulama sisteminden uygulanan su miktarlar1 azalmistir. Aragtirma
sonucunda her bir hiz i¢in elde dilen degerlerin standart sapmas1 0.001 ile 0.06 litre arasinda ve varyasyon
katsayist ise %0.75 ile 3.02 arasinda degismistir. Degisken oranli kontrol sistemi ile tamburlu tip otomatik
sulama makinesinin birlikte ¢alismasi bagartyla saglanmistir. Sonug olarak sistemin basarili bir sekilde
hortum sarma hizin1 konuma gore ayarladigi saptanmistir. Sistem gelecekte tarla denemelerinde test
edilecektir.

Anahtar Kelimeler: Hassas tarim, Sulama, Hareketli sulama makinasi, Degisken oranli sulama
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Development of Variable Rate Irrigation System for Travelling Type Automatic
Irrigation Machines (Design of the System)

In this research; a variable rate control system was developed for travelling type irrigation machines
widely used in Turkey. Travelling type irrigation machine has hose 300 m. in length, 110 mm in diameter,
and working width 20 m. There was hose collecting mechanism driven by turbine and gearbox on the
machine. Variable-rate controller consists of GPS, flow meter for measuring flow rate, stepper motor for
changing collecting speed of the hose, access points for wireless communication, computer, electronic
control circuit, power unit and a software. In addition, a computer program was developed for laboratory
tests. A power unit was used to supply energy as 12 V DC for stepper motor and 24 V DC for flow meter,
control card unit, GPS and access points 24 V. A flow meter and a GPS to obtain position and forward
speed located on the irrigation boom. A wireless communication system and the power source were also
located on the boom. The wireless communication system used to receive incoming data, a
microprocessor to interpret incoming information, an electric motor and a power unit to influence the
adjustment mechanism of the machine and hence the amount of irrigation. The variable-rate irrigation
map was prepared by a mapping program developed by researchers of Tekirdag Namik Kemal University.
The system changes collecting speed of the hose to change amount of water depending on the GPS
position. Working of the system was based on measuring amount of water discharged from the irrigation
boom with a flow meter and knowing how much water applied to the soil at the moment. The variable
rate irrigation system was first tested in laboratory. Then, the variable rate control system was assembled
on the travelling irrigation machine and tested on a flat concrete ground. Variable-rate water requirement
map was created and the amount of water applied by the system. It was recorded for each location by
software and water collected in the collection boxes in the tests. During the tests, the flow rate measured
by flow meter was determined as 16.49 m®h, 17.56 m3/h, 17.27 m*h and 17.15 m®h. The hose collecting
speeds were 5.29 m/h, 6.92 m/h, 7.5 m/h and 8.18 m/h. The total amount of water applied in these tests
was measured from water collecting boxes as 19.351.,17.881.,16.96 . and 15.92 I., respectively. Amount
of water decreased with increasing collecting speed of hose. Standard deviation of the values obtained for
each speed ranged from 0.001 to 0.06 I. and the coefficient of variation ranged from 0.75 to 3.02%. The
developed variable rate control system and the travelling type irrigation machine has been successfully
worked together. The system was successfully adjusted the hose collecting speed according to the
position. Therefore, the amount of water applied as variable rate depending on the location. The system
will also be tested in field trials in the future.

Keywords: Precision agriculture, Irrigation, Travelling type automatic irrigation machine, Variable rate
irrigation
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Bilgisayarh Gérme Esash Degisken Oranh Bir Alev Makinasi I¢in Goriintii Alma
Sisteminin Optimizasyonu

Ferhat KURTULMUS, Kadir Tayfun SEFIL, Kiibra KARGACI, Selcuk ARSLAN
Bursa Uludag Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Bursa
ferhatk@uludag.edu.tr

Arazi ici uzamsal degiskenliklerle miicadele etmek iizere hassas tarimda degisken diizenli
uygulamalarin biiyiik bir yeri vardir. Bu uygulamalar genel olarak harita ve duyarga esasli olmak iizere
ikiye ayrilmaktadir. Cogu zaman gift¢iler i¢in oldukga pahali goriilen konumlama sistemlerine ihtiyac
duymayan duyarga esashi degisken diizeyli uygulama sistemlerinin gelistirilmesi hassas tarim
teknolojilerinin daha kullanilabilir hale gelebilmesi bakimindan énem tasimaktadir. Tarimsal iiretimde
yabanci ot miicadelesi biiyiik bir maliyet ve isgiicii yiikii getirmektedir. Ozellikle organik tarim
uygulamalarinin ilag kullanimini sinirlamasi alevleme gibi alternatif ¢oziimlerin gelistirilmesini zorunlu
kilmaktadir. Degisken diizeyli alevleme uygulamasinda yabanci ot {izerine uygulanacak alevin siddetinin
tespit edilen ot yogunluguna gore ayarlanabilmesi yakit maliyetlerini énemli 6l¢iide azaltabilir, toprak
ekosisteminin alevden daha az zarar grmesi saglanabilir. Arazide siralar arasindaki yabanci ot yogunlugu
goriintli isleme teknikleriyle belirlenebilir. Dig arazi ortam kosullarinda maruz kalinan meteorolojik ve
zamansal degiskenliklerden miimkiin oldugunca bagimsiz olarak alinan goriintiilerin birbirine benzer
kosullarda islenebilmesi i¢in goriintiilerin yapay bir goriintii alma odaciginda kaydedilmesi gereklidir. Bu
caligmada goriintii isleme esasli sira aras1 degisken diizeyli alev makinasinin yapay aydinlatmali gortintii
alma sisteminin tasarim ve optimizasyon siiregleri rapor edilmistir. Bu amaglar1 basarabilmek icin diistik
maliyetli bir gomuli devre (Raspberry Pi 3) ve kamera kullanan goriintii isleme sisteminin yapay
aydinlatmal1 goriintii alma odaciginin gerekli 6zellikleri tespit edilerek tasarlanmistir. Tasarlanan odacik,
demir profillerden bir kafes olusacak sekilde imal edilerek dis1 11k gegirmeyen bir kaplama malzemesi
ile kaplanmistir. Sistem traktor oniine monte edilecek sekilde tasarlanmistir. Yapay aydinlatma i¢in 2 adet
24 W’lik led lambalar kullanilmistir. Kamera, aydinlatma sistemi ve gomiilii devre kartt i¢in gerekli
elektrik giicii traktor akiisiinden saglanmistir. Bu sistem kullanilarak alinan test goriintiilerin histogramlari
karsilastirilmistir.

*: Bu ¢alisma 1170098 nolu TUBITAK projesinden iiretilmistir.
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Optimization of The Image Acquisition System of a Variable Rate Flame Weeder Based
on Computer Vision.

Variable rate technology plays an important role to cope with in-field spatial variabilities. These
applications are generally divided into two as map and sensor based. Often, the development of sensor-
based variable rate application systems that do not require highly expensive positioning systems for
farmers is important in terms of making more sensitive agricultural technologies available. Weed control
in agricultural production brings a huge cost and labor load. In particular, the limitation of the use of
medicines in organic agriculture necessitates the development of alternative solutions such as flaming.
While performing variable rate flaming, the ability to adjust the intensity of the flame on the weed
depending on the weed density can significantly reduce the fuel costs, resulting in less damage to the soil
ecosystem caused by the flame. Weed density between the rows in the field can be determined by image
processing techniques. It is necessary to acquire images in an artificial image acquisition chamber so that
the images can be taken invariant to meteorological and temporal variations in the outdoor field conditions
can be processed in similar conditions. In this study, the design and optimization processes of the artificial
illuminated image acquisition system of the image processing based inter-row variable rate flame weeder
have been reported. To achieve these objectives, artificially illuminated image acquisition chamber of an
image acquisition system using a low-cost embedded circuit (Raspberry Pi 3) and a camera are defined
and designed. The designed chamber was manufactured to form a cage from iron profiles and was covered
with an opaque coating material. The system was designed to be mounted in front of the tractor. Two 24
W led lamps were used for artificial lighting. The electrical power required for the camera, lighting system
and embedded circuit board was provided from the tractor battery. The histograms of the test images taken
using this system were compared. The percentage success of the developed green grass density calculation
algorithm was measured.

*: This study was produced from the TUBITAK Project with the project number 1170098.

Keywords: Precision agriculture, Variable rate technology, Image processing, Weed burner
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On Muamele Yapilmis Corekotu (Nigella Sativa L.) Tohumlarinda Farkh Sira Arasi ve
Ekim Normlarimin Disli Ekici Makara ile EKim Performansinin Belirlenmesi*

Fatih BOZAN, Ahmet Kamil BAYHAN, Isa TELCI

Isparta Uygulamali Bilimler Universitesi, Tarim Bilimleri ve Teknolojileri Fakiiltesi, Tarim Makinalari
ve Teknolojileri Mithendisligi Bolimd, Isparta
akbayhan@hotmail.com

Tahil ve yem bitkileri tohumlari eger siraya ekileceklerse genellikle hububat mibzeri (tahil ekim
makinasi) olarak bilinen, oluklu ya da disli ekici makarali siraya ekim yapan makineler ile ekilirler. Bu
aragtirmanin amaci: Corekotu tohumunun iilkemizde de yaygin olarak kullanilan disli ekici makarali
siraya ekim makinesi ile diigiikk ekim normlarinda tarla ekim performansinin belirlenmesidir. Segilen bu
makinenin ekici diizeninde tohum iriligine gore ayarlanabilen ii¢ farkli disli ekici makara bulunmaktadir.
Ayrica ekim normu ayari ekici mil devrinin % 0’dan % 100°e degistirilmesiyle saglandig1 i¢in diisiik ekim
normlarinda bile ¢ok hassas ekim yapabilmektedir. Ekim normu performansini ortaya koyabilmek i¢in ii¢
farkli faktor ele alinmistir. Bunlardan ilki son yillarda diinyada yayginlasmaya baslayan tohumun
ekimden 6nce 6n muameleden gegirilmesidir, digeri farkli sira aras1 mesafelerde ekimin tercih edilmesi,
sonuncusu ise farkli ekim normlarmin denenmesidir. Ele alman bu faktdrler ve seviyeleri sunlardir:
Ekimden 6nce tohumlarin 6n muameleden gegirilmesi, bir organik asit olan yerli bir {iriin olan Bionur
Mikrobiyel ile muamele goérmiis tohum, sadece suyla muamele gérmiis tohum (Kontrol 1) ve higbir islem
goérmemis normal tohumdur (Kontrol 2). Ekimde sira arasi mesafe 13 cm ve 26 cm, ekim normu 300 g/da
ve 600 g/da olarak uygulanmistir. Deneme deseni ii¢ tekerriirlii tam sansa bagl tesadiif parselleridir. Bu
arastirmada ¢orekotunun gelisme, verim ve kalite 6zellikleri incelenmistir. Arastirma bulgulari Minitab
17 istatistik paket programinda Genel Lineer Modelleme (GLM) varyans analizleri ve faktor alt seviye
gruplart arasinda ortalamalar ¢oklu karsilastirmalar1 Tukey’e gére hem parsellerden segilen 20°ser bitki
lizerinden Orneklemeyle hem de tiim parsellerden tim bitkiler hasat edilerek populasyon Uzerinden
yapilmistir. Bitki 6zellikleri olarak; bitki boyu, kok boyu, dal sayisi, kapsiil sayisi, bitki agirligi, kapsiil
agirhigl, tohum agirligi, tohum agirligi/kapsiil agirligi orant, yag orani ve bin dane agirligi degisimleri ele
alinmustir. Yukarida anilan faktor ve seviyelerinin ¢orek otunun disli ekici makarali siraya ekim yapan bir
makine ile tek dane hassas ekim makinelerine kiyasla ne oranda basarili ve kaliteli bir ekimin yapilip
yapilamayacagini, laboratuvar ve tarla denemeleri ile deneysel olarak arastirilmis ve bu baglamda ¢orek
otunun digli ekici makarali makineli ekiminde optimum esaslar tarla kosullarinda belirlenmis ve bu ekimle
saglanan tiim avantajlar da ortaya konulmustur. Kuru tohuma gore suya veya organik asite bandirmanin
gelisme ve verim Ozelliklerine olumlu yonde etki ettigi, organik asitin ise yag oranimi artirdigi tespit
edilmigtir. Ayrica ekim makinasinin performansi olarak tarla filiz ¢ikis dereceleri {lizerine suya ya da
organik aside bandirmanin kuru tohuma gore gelisme, verim ve kalite yoniinden olumlu sonuglar verdigi
gorilmiistiir.

*: Bu arastirma Fatih BOZAN’1n Yiiksek Lisans Tezi olarak yiiriitiilmiistiir.
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Determination of Seeding Performance of Used Priming Black Cumin (Nigella Sativa L.)
Seed with Different Seed Application Norms and Different Between Rows*

Cereal and fodder crop seeds are sown with machines that are usually planted in corrugated or
threaded planter rollers, commonly known as grain sowing machines (cereal sowing machines). The aim
of this study is to determine the seed sowing performance in low sowing norms by the seed drill, which
is widely used in Turkey. In the planter arrangement of this selected machine, there are three different
gear drill rollers which can be adjusted according to the seed size. In addition, the setting of the sowing
norm is achieved by changing the sowing shaft speed from 0% to 100%, which makes it possible to sow
very well even in low sowing norms. Three different factors are considered in order to demonstrate the
performance of the sowing norm. The first one is the pre-treatment of the seed which has become
widespread in the world in recent years, the other is the preference of cultivation in the different spacing
distances and the last one is to try different sowing norms. These factors and levels discussed are:
Pretreatment of seeds prior to planting, by “Bionur Microbial” treated seed, an indigenous product with
an organic acid, the only seed treated with water (Control 1) and no untreated normal seed (Control 2).
The distances between the rows were 13 cm and 26 cm, the sowing norm were 300 g da™ and 600 g da™.
The trial pattern is a randomized plot with three replications. In this study, vejetatif growing parameters,
yield and quality characteristics of black cumin were investigated. Research findings General Linear
Modeling (GLM) variance analyzes and the mean multiple comparisons between factor sub-level groups
in the Minitab 17 statistical package program were made over both by sampling through 20 plant samples
selected from the parcels and harvesting all plants from all the parcels according to Tukey. As plant
characteristics; plant height, root length, number of branches, number of capsules, plant weight, capsule
weight, seed weight, seed weight/capsule weight ratio, seed oil content and thousand grain weight changes
are discussed. The above-mentioned factors and levels of the seedling of a sowing machine, how much
successful and high-quality sowing machines, according to the extent of successful and high-quality
cultivation can be done with laboratory experiments and field trials have been experimentally researched
in this regard suitable principles were determined in field conditions and all advantages provided for this
planting were also revealed. According to the dry seed, it has been determined that it has a positive effect
on the development and yield characteristics of brewing to water or organic acid, and organic acid
increases the seed oil ratio. In addition, the performance of the sowing machine as a result of field sprout
output to water or organic acid on the basis of dry seed, yield and quality has been found to positive
results.

*This research was carried out as Master Thesis of Graduate Education Institute by Fatih BOZAN.

Keywords: Black cumin, Priming, Organic acid (bionur), Seed distance between row, Sowing norm.
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El ile Cekilebilir Ekim Makinas1 Prototipi Gelistirilmesi
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Bitkisel tretimde ekim igleminin basarisi, sira iizeri bitki dagilimi ve ekim derinligi diizginliigii
yaninda yiiksek bir tarla filiz ¢ikis derecesinin saglanmasina baglidir. Tarla filiz ¢ikis derecesine doga
kosullari, ekim makinas1 ve tohumluk birlikte etkilidir. Ulkemizde ekim makinalarmin sayica ¢oklugu
kadar kalite ve gesitlerinin de iilkemiz tarimina uygun, agro-teknik isteklere cevap verecek durumda
olmasi gereklidir. Yerli imalat sanayinde ekim makinasi iiretimi agirlikli olarak normal siravari (hububat)
ekim makinalar1 ve biiyiik tohumlarin ekimine uygun hassas ekim makinalar1 gibi makinalara olan ihtiyaci
karsilayacak diizeydedir. Ancak sebze tohumlar1 gibi kiiciik tohumlarin ekiminde kullanilabilecek ekim
makinalart icin yerli imalat oldukca az olup yetersizdir. Bu arastirmada kiigiik tohumlarin ekiminde
kullanilmak {izere elle c¢ekilebilir ekim makinast prototipi imalati yapilmigtir. Gelistirilen ekim
makinasinin sogan tohumu kullanilarak tarla kosullarinda ekim performansi test edilmistir. Tarla
denemeleri 0.5, 1.0, 1.5 m/s ilerleme hizlarinda gergeklestirmistir. Ekim iyi iglenmis tavli topraga
yapilmigtir. Tohum dagilimini belirlemek i¢in tohumlarin toprak igindeki yatay ve diisey dagilimlar
belirlenmistir. Yatay diizlemdeki tohum dagilimini belirlemek i¢in tohumlarin sira iizeri mesafeleri, diisey
diizlemdeki tohum dagilimimi belirlemek i¢in ekim derinligi degerleri Ol¢iilmistiir. Filiz ¢ikig siiresini
belirlemek i¢in ise ortalama cikis siiresi (OCS) ve ¢ikis orani indeksi (COI) degerleri hesaplanmustir.
Aragtirma sonucuna gore; yatay diizlemdeki tohum dagilimi acisindan gelistirilen ekim makinasinin 1.0
m/s ilerleme hizinda hareket ettirilmesinin daha uygun olacagi belirlenmistir. Ekim makinasimin ekim
derinligi dagilimi acisindan ise her ii¢ ilerleme hizinda da kullaniminin uygun oldugu belirlenmistir.
Gelistirilen ekim makinasinin ilerleme hizinin sogan tohumlarinin ortalama ¢ikis siiresi, ¢ikig orani
indeksi ve tarla filiz ¢ikis orani {izerine etkisi istatistiksel olarak 6nemsizdir. Tarla filiz ¢ikis oranlar1 %77-
78 araligindadir.
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Tarla filiz ¢ikis1
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Development of a Manual Seeder Prototype

The success of sowing depends on the uniformity of seed distribution and sowing depth, as well as
a high percentage of emergence. Environmental conditions, seeder and seed are effective together on
percentage of emergence. The quality and variety of seeder as well as the number should be appropriate
to the agro-technical requirements. In the domestic manufacturing industry, the production of seeders is
predominantly sufficient to meet the need for seeders such as grain seed drills (universal seeders) and
precision seeders designed for seeding the large seeds. However, domestic production is very small and
insufficient for seeders that can be used for sowing small seeds such as vegetable seeds. In this research,
a hand-pulled (manual) seeder prototype was manufactured for seeding small seeds. Seeding performance
of developed seeder was tested on field conditions using onion seeds. Field trials were carried out at the
forward speeds of 0.5, 1.0 and 1.5 m/s. The seeding operation was conducted on a well-tilled soil
condition. Horizontal and vertical distributions within the soil were determined for seed distribution. In
order to determine the distribution of seeds in the horizontal plane, the seed spacings were measured and
to determine seed distribution on vertical plane seeding depth was measured. The mean emergence time
and emergence rate index values were calculated to determine the emergence period of seedlings.
According to the results of research; forward speed of 1.0 m/s was more appropriate in terms of seed
distribution in the horizontal plane. The use of the seeder at all three forward speeds is appropriate in
terms of seeding depth distribution. The effect of the forward speed of the developed seeder on the mean
emergence time, emergence rate index and percentage of emergence was not statistically important.
Percentage of emergence was between 77 and 78%.

Keywords: Precision seeding, Seeder, Hand seeder, Vegetable seeding, Seedling emergence.
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Hasarsiz Carpma Teknigi Kullanarak EIma Meyvesinin Kiitle Tahmini i¢cin Farkli Model
Yaklasimlarin Degerlendirilmesi

Ecenur TUDES, Kubilay Kazim VURSAVUS
Cukurova Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri miihendisligi Boliimi,
Adana
kuvursa@cu.edu.tr

Son yillarda yas meyve-sebze ihracat1 yapan paketleme evi firmalari, ihracat yapilacak iilkeler i¢in
baz1 siniflandirma kriterlerini dikkate almakta ve bu kriterlere uymak zorunda birakilmaktadir. ihracatci
firmalar bazi smiflandirma standartlarina uymakla birlikte siniflandirilacak iirtinlerin igerigini alict
iilkelerin belirlemesi, 6zellikle son yillarda meyve paketi igerisine diizenli dizim yerine adet istegi ve ayni
boyut, renk ve kitleye sahip meyve-sebze istekleri hem “gériintii isleme modiiliine” hem de “dinamik
tarttm modiiliine” sahip elektronik siniflandirma makinalarmin kullanimini zorunlu hale getirmektedir.
Bu caligmada, elma kiitlesinin hasarsiz carpma teknigi kullanarak tahmin edilmesi ve farkli model
yaklasimlarin gelistirilmesi amaglanmigtir. Denemelerde Starkrimson elma c¢esitleri kullanilmigtir. Kiitle
tahmin modeli gelistirilmesinde, 10 ¢arpma parametresi kuvvet-zaman grafikleri kullanilarak ¢ikartilmig
ve stepwise (adim-adim) regresyon analiz yontemi ile matematiksel modelde kullanilacak ¢arpma
parametre sayisi bese indirgenmistir (Fmax1, ucus, tmaxl, Ia ve tP1-2). Gelistirilen kiitle tahmin
modellerinde kullanilan 120 adet elma i¢in elde edilen ortalama kiitle degerleri oncelikle iki gruba
ayrimustir. Kiitle verilerinin %701 kalibrasyon , % 30’u da dogrulama (tahmin) amagli kullanilmustir.
Kiitle tahmin matematiksel model esitligi olusturulurken %7011k veri setinden yararlanilmigtir. %30’ luk
veri seti de gelistirilen matematiksel model esitligin dogrulanmas1 amagh kullanilmistir. Yapilan tim
istatistiksel degerlendirmelerde SPSS 20.0 paket programindan yararlanilmistir. Kalibrasyon ve
dogrulamanin hata kareler ortalamasinin karekokii (RMSE), ortalama mutlak hatasi (MAE) ve ortalama
mutlak hata yiizdesi (MAPE) gelistirilen model esitliklerin performans degerlendirmelerinde
kullanilmigtir. Kiitle tahmin modelinin belirlenmesinde stepwise (adim adim) regresyon analiz yontemi
kullanilmig ve 5’°li parametreye sahip kitle tahmin modelinin kullanilmasinin uygun oldugu sonucuna
varilmistir. Bu parametreler coklu dogrusal regresyon analiz yonteminde (MLR) kullanilarak elma kiitle
tahmini yapilmustir. Istatistiksel analiz sonuglarma gore, gelistirilen elma kiitle tahmin modeli kalibrasyon
ve dogrulama veri gruplarinda sirasiyla 3.07 g ve 3.35 g’lik tahmin hatasi ile kiitleleri tahmin etmistir.
Kalibrasyon ve dogrulama veri gruplarinda elma kiitle tahmini belirtme katsayilar1 da (R?) sirasiyla 0.94
ve 0.93 olarak hesaplanmistir. Gelistirilen kiitle tahmin modelinin kiimeleme analizine gore
siniflandirilmis kiitle gruplarina gore siniflandirma basarilart da belirlenmistir. Dogrulama veri grubu
analizi sonuglarina gére model yaklasimin gercek dogrulugu 32 olarak hesaplanmistir. Ayrica, elma
drneklerinin siniflandirma basarisi da %94.11 olarak hesaplanmistir.

*: Bu ¢alisma 1. yazarin Yiiksek Lisans tezinden iiretilmistir.

Anahtar Kelimeler: Elma, kitle tahmini, Carpma parametreleri, Hasarsiz 6l¢iim, Coklu dogrusal
regresyon, Matematiksel modelleme.
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Evaluation of Different Model Approaches for Mass Estimation of Apple Fruit using
Non-Destructive Impact Technique

In recent years, packaging house companies that export fresh fruit and vegetables have been
complied with and are obliged to comply with some classification criteria for the export countries.
Although exporters comply with some classification standards, the content of the products to be classified
is often determined by the buyer countries. In particular, in recent years, instead of regular ordering in
fruit packages, fruit and vegetable requests with the same size, color and mass have necessitated the use
of electronic sorting machines with both “image processing module and dynamic weighing module. In
this study, it is aimed to estimate the mass of apples by using the nondestructive impact technique and to
develop different model approaches. Starkrimson apple varieties were used in the experiments. In the
estimation of apple mass, 10 nondestructive impact parameters were removed using force-time curves,
and stepwise (step-by-step) regression analysis method was used to reduce the number of impact
parameters to be used in the mathematical model (Fmax1, tmax, tmax1, la and tP1-2). The mean mass
values obtained for 120 apples used in the mass estimation models were firstly divided into two groups.
70% of the mass data were used for calibration and 30% for estimation. The mass estimation mathematical
model equation was created by using 70% data set. The mathematical model developed in the 30% data
set was used to verify the equation. SPSS 20.0 package program was used in all statistical evaluations.
The root mean square error (RMSE), the mean absolute error (MAE) and the mean absolute error
percentage (MAPE) of the calibration and verification were used in the performance evaluations of the
model equations developed. The stepwise regression analysis method was used to determine the mass
estimation model and it was concluded that using the mass estimation model with 5 parameters. Apple
mass estimation was made by using these parameters in the multiple linear regression analysis method
(MLR). According to the results of statistical analysis, developed mathematical model estimated the apple
mass with 3.07 g and 3.35 g prediction error in the calibration and verification data groups, respectively.
In the calibration and verification datasets, determination coefficients of the apple mass estimation (R?)
were calculated as 0.94 and 0.93, respectively. The success of the mass estimation model according to the
mass groups classified according to the cluster analysis was also determined. According to the results of
the data group analysis, the true accuracy of the model approach was calculated as 32. In addition, the
success of the classification of apple samples was calculated as 94.11%.

*: This study was produced from the master's thesis of the first author.

Keywords: Apple, Mass estimation, Impact parameters, Non-destructive measurement, Multiple linear
regression, Mathematical modeling.

87



%i 32. Ulusal Tarimsal Mekanizasyon ve Enerji Kongresi 04-06 Eyliil 2019 - Canakkale |

Ultrases Onislemin Havucun Kurutulmasinda Kalite Parametreleri Uzerine Etkisinin
Belirlenmesi

Ahmet POLAT, Nazmi {ZLI
Bursa Uludag Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Béliimii, Bursa
ahmetpolat@uludag.edu.tr

Kurutma islemi, tarimsal iirlinler i¢in uzun raf émrii, diisiik maliyetli nakliye ve depolama olanagi
saglayan en dnemli muhafaza yontemlerinden biridir. Tarimsal iirlinlerin kurutulmasinda en ¢ok sicak
hava yontemi kullanilmaktadir. Fakat bu yontem iiriin tzerinde istenmeyen renk, tat ve tekstlr
degisimlerine neden olmaktadir. Son zamanlarda, kurutma islemini hizlandirmak ve kaliteyi artirmak i¢in
iiriinlere 6n islemler uygulanmaktadir. Bu ¢aligmada farkli sicaklikta ve dilim kalinligindaki havug
drneklerinin kurutulmasinda ultrases Onigleminin renk, rehidrasyon, pH ve Briks gibi bazi kalite
parametreleri iizerine etkisi incelenmistir. Havuglar soyulup 2 ve 4 mm kalinliginda kesilerek, 0, 20 ve
40 dakika boyunca ultrasonik banyoda Onisleme maruz birakilmistir. Bu iglemin ardindan havug
ylizeyinde kalan su filtre kagidi yardimiyla alinmistir. Havug 6rnekleri 60 ve 70 °C sicakliklarda 1 m/s
hava hizinda laboratuar ortam kosullarinda modifiye edilmis firin ile kurutmaya tabi tutulmustur.
Kurutulan érnekler ile taze 6rneklerin renk degerleri karsilastirildiginda, kurutulan drneklerin parlaklik
(L), yesillik (-a) / kirmizilik (+a) ve mavilik (-b) / sarilik (+b) degerlerinde taze iiriinlere kiyasla azalma
gozlemlenmistir. Ultrases Onislem siiresinin artmasi ve kurutma sicaklifinin azalmasi rehidrasyon
oraninin artmasina neden olmustur. Havug 6rneklerinin pH degerleri 6.23 ile 6.70 arasinda degismistir.
En yiiksek pH degeri 60 °C’de kurutulan 40 dakika ultrases onislem uygulanmig 2 mm kalinligindaki
orneklerde tespit edilmistir. Taze iiriinlerin Briks degeri 2.7 bulunurken, buna en yakin deger (Briks 51)
60 °C’de kurutulan 40 dakika ultrases Onislem uygulanmis 4 mm kalinligindaki havug¢ 6rneklerinde
gorlilmistiir. En yiiksek Briks degeri ise 70 °C’de kurutulan 40 dakika ultrases 6nislem uygulanmig 4 mm
kalinhigindaki ornekte goézlemlenmistir. Sonug olarak, {irlinlerin kurutulmasinda ultrases Onigleminin
kullanilmasinin iiriinlerin kalite parametrelerinin korunmasinda alternatif bir yontem olabilecegi tespit
edilmistir.

*: Bu caligma 1. yazarin Yiiksek Lisans tezinden iiretilmistir.

Anahtar Kelimeler: Renk, Rehidrasyon, pH, Briks
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Determination of Effect of Ultrasound Pretreatment on Quality Parameters of Carrot
Drying

Drying is one of the most important preservation methods that provides long shelf life, low-cost
transport, and storage for agricultural products. The hot air method is the most used for drying of
agricultural products. However, this method causes undesirable color, taste and texture changes on the
product. Recently, the products are pretreated to accelerate the drying process and to improve quality. In
this study, the effect of ultrasound pretreatment on some quality parameters such as color, rehydration,
pH and °Brix were investigated in the drying of carrot samples at different temperature and slice thickness.
The carrots were peeled and cut into 2 and 4 mm thickness and exposed to pretreatment in the ultrasonic
bath for 0, 20 and 40 minutes. After this process, water remaining on carrot surface was drained with the
filter paper. Carrot samples were subjected to drying at 60 and 70 °C with a modified oven. When the
color values of the fresh and the dried samples were compared, a decrease in lightness (L), greenness (-a)
/ redness (+a) and blueness (-b) / yellowness (+b) values of the dried samples were observed compared to
fresh products. Increasing the pretreatment time of the ultrasound and decreasing the drying temperature
caused to increase in the rehydration rate. PH values of carrot samples ranged from 6.23 to 6.70. The
highest pH value of the samples dried at 60 °C, 40 minutes ultrasound pretreated and 2 mm thickness
were detected. While the Brix value of fresh products was found to be 2.7, the closest value (Brix 51) was
observed in 4 mm thickness carrot samples which applied to ultrasound pretreated for 40 minutes and
dried at 60 ° C. The highest brix value was observed in a 4 mm thickness sample which was dried at 70
°C and pretreated for 40 minutes. As a result, it has been determined that the use of ultrasound
pretreatment in the drying of products may be an alternative method to preserve the quality parameters of
the products.

*: This study was produced from the master's thesis of the first author.

Keywords: Color, Rehydration, pH, Brix
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Mikrodalga ve Konveksiyonel Kurutma Yoéntemlerinin Kekik Bitkisinin Renk, Klorofil
ve Besin Elementi Profiline Etkisi

Ashhan YILMAZ?, flknur ALIBAS?, Baris Biilent ASIK?
'Bursa Uludag Universitesi, Ziraat Fakiltesi, Biyosistem Miihendisligi Béliimii, Bursa
2 Bursa Uludag Universitesi, Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii, Bursa
19aslihanyilmaz91@gmail.com

Akdeniz iklimi kusaginda olan iilkemiz kekik tiiretimi ve ihracatinda dinyada onci Ulke
konumundadir. Ulkemiz i¢in sembolik bir bitki olan kekik (Thymus vulgaris L. var. Thymbra) 1s1 ve 1518a
kars1 hassas bir bitki oldugundan taze olarak kullanim imkani ¢ok azdir bu nedenle kekigin kullanim
stiresinin uzatilmasi i¢in uygulanan en yaygin yontem kurutma yontemidir. Bilinen en eski gida muhafaza
yontemi olan kurutma, {irlin icerisinde bulunan nemin miimkiin oldugunca hizli bir sekilde {iriinden
uzaklastirilmasi islemidir. Kurutma islemi; iiriinlin dayaniminin artmasi, besin igerigi muhafazasinin
saglanmasi, liriiniin depolanmasi ve tasinmasinin kolaylagmasi, enerji ve is giiciinden tasarruf saglanmasi
ve lirliniin ticari dneminin artmasi gibi pek ¢ok avantaji beraberinde getirmektedir. Yapilan ¢aligmada,
kekik yapraklar1 25+1°C sicaklik ve %60+5 bagil nem kosullarina sahip kontrollii bir ortamda, 200, 600
ve 1000 W mikrodalga ¢ikis giiclerinde ve 50°C sicaklik ve 1 m/s hava hizi kullanilarak konveksiyonel
olarak kurutulmustur. Kurutma iglemleri sirasinda kekik yapraklar1 20+0.02 g olacak sekilde tartilmis ve
yapraklarin kurutma 6ncesindeki nemi %83, 16+0.55 ve kurutulduktan sonraki nemi ise %10,16+0,55
olarak Olciilmiistiir. Kurutma isleminden elde edilen veriler 5 farkli kurutma modeli kullanilarak
modellenmigtir. Taze {irline en yakin renk degeri gélgede kurutmada bulunmus olup bunu sirasiyla 1000
W ve 600 W takip etmistir. Buna karsin 50°C ve 200 W degerlerinde ise yapraklarda yiiksek diizeyde
morarma goriilmiistiir. SPAD cinsinden klorofil igerigi ise 600 W ve 1000 W degerlerinde taze iirline
yakin 6l¢lilmiistiir. Ayrica renk igeriginin en yliksek oldugu dogal kurutmada ise en disiik klorofil i¢erigi
gbzlemlenmistir. Yapilan kurutma c¢alismalarinda besin elementleri agisindan taze iiriine en yakin
degerlerin 600 W’lik kurutma diizeyinde oldugu tespit edilmistir ve bunu sirastyla 1000 W ve dogal
kurutma izlemistir. Sonug olarak kurutma siiresi, renk, klorofil ve besin elementleri agisindan taze {iriine
en yakin kurutma yonteminin 600 W mikrodalga kurutma oldugu goriilmiistiir.

Anahtar Kelimeler: Besin elementi, Kekik, Kurutma, Modelleme, Renk
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The Effect of Microwave and Convection Drying Methods on the Color, Chlorophyll and
Nutrient Element Profile of Thyme Plant

Our country, which is in the Mediterranean climate zone, is the leading country in the world in the
production and export of thyme. Thyme (Thymus vulgaris L. var. Thymbra), which is a symbolic plant
for our country, is very sensitive to heat and light therefore, drying method is the most common method
to extend the use of the thyme. Drying, the oldest known food preservation method, is the process of
removing moisture from the product as quickly as possible. Drying process; increasing the strength of the
product, preserving the nutrient content, facilitating the storage and transportation of the products,
preserving the nutrient content, facilitating the storage and transportation of the product, saving energy
and labor and increasing the commercial importance of the product. In this study, thyme leaves were dried
in a controlled environment with 25 + 1°C temperature and 60 + 5% relative humidity conditions, 200,
600 and 1000 W microwave output powers and 50°C temperature and 1 m/ s air velocity. During drying,
thyme leaves were weighed to 20 + 0.02 g and the moisture content of the leaves before drying was
measured as 83.16 + 0.55% and dried material moisture was measured as 10.16 + 0.55%. The data
obtained from the drying process were modelled with 5 different drying models. The most closest color
value for the fresh product was found in the natural drying followed by 1000 W and 600 W respectively.
On the other hand, at 50°C and 200 W, a high level of bruising was observed in the leaves. The chlorophyll
content in SPAD was measured at 600 W and 1000 W close to the fresh product. A part from this, the
lowest chlorophyll content was observed in natural drying with the highest color content. In the study, it
was determined that the values closest to the fresh product in terms of nutrients were at 600 W drying
level, followed by 1000 W and natural drying respectively. As a result, 600 W microwave drying method
was found to be the closest drying method to fresh product in terms of drying time, color, chlorophyll and
nutrients.

Key words: Nutrient elements, Thyme, Drying, Modelling, Color.
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Marul Tohumunun Baz Fiziko-Mekanik Ozelliklerinin Belirlenmesi

ipek CEKIM, Cengiz OZARSLAN
Aydin Adnan Menderes Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Aydin
ipekbiyosistem@gmail.com

Marul tohumlarinin fiziko-mekanik 6zellikleri; hasat, tasima, temizleme, ayirma, paketleme, tohum
kaplama, depolama ve isleme ekipmanlariin tasarimi i¢in dnemlidir. Bu ¢aligmada marul tohumunun
bazi fiziko-mekanik o6zelliklerinin belirlenmesi amaglanmistir. Bu amag¢ dogrultusunda marul
tohumlariin geometrik 6zellikleri (uzunluk, genislik, kalinlik, kiiresellik, projeksiyon alant), gravimetrik
ozellikleri (bin dane kiitlesi, y1gin hacim agirligi, tane hacim agirhigi, hacim, porozite), aerodinamik
ozellikleri (kritik hiz), siirtiinme 6zellikleri (statik siirtiinme katsayisi, statik ve dinamik y1gilma agis1) ve
mekanik 6zellikleri (kabuk kirilma direnci) belirlenmistir. Bu temel bilgiler sadece miihendisler i¢in degil
ayni zamanda gida bilimcileri, bitki yetistiricileri ve diger bilim insanlar1 i¢in de 6nem arz etmektedir.
Olgiim sonuglarma gore %8.09 (kuru bazda) nem igerigine sahip marul tohumlarinin uzunluk, genislik ve
kalinlik ortalamalar1 sirastyla 3.36 mm, 0.84 mm ve 0.54 mm, projeksiyon alan1 2.79 mm?olarak &l¢iilmiis
ve kiiresellik 0.34 olarak hesaplanmistir. Marul tohumunun bin dane agirligi 1.09 g, yigin hacim agirligi
0.463 g/cm?, tane hacim agirlig1 1.153 g/cm?®, hacmi 0.871 cm?, porozitesi %59.84 olarak belirlenmistir.
Kritik hiz degeri ise 3.46 m/s olarak dl¢iilmiistiir. Statik siirtiinme katsayisi ¢elik, aliiminyum, kontrplak
ve kauguk olmak tizere dort farkl yiizeyde 6l¢iilmiis olup sonuglar sirasiyla 0.198, 0.278, 0.346 ve 0.352
olarak bulunmustur. Marul tohumunun dinamik yigilma agisi aliiminyumda 18.99, celikte 20.33,
kontrplakta 20.34 ve kaugukta 21.05 olarak elde edilmis, statik yigilma agis1 22.55° ve kabuk kirilma
direnci ise 1.29 kg olarak belirlenmistir.

*: Bu ¢alisma 1. yazarin Yiksek Lisans tezinden iiretilmistir.

Anahtar kelimeler: Marul tohumu, Porozite, Kritik hiz.
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Determination of Some Physico-Mechanical Properties of Lettuce Seed*

The physico-mechanical properties of lettuce seeds are essential for the design of equipment for
harvesting, transporting, cleaning, separating, packing, seed coating, storing and processing. The aim of
this study was to determine some physico-mechanical properties of lettuce seeds. The geometric
properties of lettuce seeds (length, width, thickness, sphericity, projected area), gravimetric properties
(thousand grain of mass, bulk density, true density, volume, porosity), aerodynamic properties (terminal
velocity), friction characteristics (static coefficient of friction, static and dynamic response angle) and
mechanical properties (shelling resistance) were obtained. Such basic information is important not only
to engineers but also to food scientists, plant breeders and other scientists. According to the results, the
averages length, width and thickness of lettuce seeds with a moisture content of 8.09% (dry basis) were
measured as 3.36 mm, 0.84 mm and 0.54 mm, respectively with a projection area of 2.79 mm?. The
sphericity of lettuce seeds was calculated as 0.34. The thousand grain of mass, the bulk density, true
density, volume, and porosity of lettuce seeds were measured as 1.09 g, 0.463 g/cm?, 1.153 g/cm?, 0.871
cm?, and 59.84%, respectively. The terminal velocity was measured as 3.46 m/s. The static coefficient of
friction was measured on four different surfaces, namely, steel, aluminum, plywood and rubber. The
results were found to be 0.198, 0.278, 0.346 and 0.352, respectively. The dynamic angle of repose of the
lettuce seeds was specified as 18.99 on aluminum, 20.33 on steel, 20.34 on plywood and 21.05 on rubber.
In addition, the static response angle was 22.55° and the shelling resistance was found as 1.29 kg.

*: This study was produced from the master's thesis of the first author.

Keywords: Lettuce seed, porosity, terminal velocity.
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Tiirkiye’de Findik Tariminda Mekanizasyon Olanaklar:

Taner YILDIZ
Ondokuz May1s Universitesi, Ziraat Fakiiltesi, Tarim Makinalari ve Teknolojileri Miihendisligi Béliimii,
Samsun
tyildiz@omu.edu.tr

Tiirkiye, yaklagik 2/3’liik bir oranla diinyadaki en yiiksek findik iireticisi ve ihracatgist lilke
konumundadir. Tiirkiye'yi sirastyla Italya, Azerbaycan, ABD ve Gircistan izlemektedir. Turkiye’nin
geleneksel ihra¢ triinleri arasinda yer alan findik, 2 milyar dolar1 asan bir miktarda doviz girdisi
saglamaktadir. Ayrica, yaklasik 400 bin iireticinin ge¢imini dogrudan veya dolayli olarak ilgilendirmekte
ve Turkiye ekonomisi i¢inde onemli bir yere sahip olmaktadir. Findik, Tirkiye'de 39 ilde yaklasik 540
bin hektar1 kapsayan bir alanda iiretilmektedir. Yillara gore degigsmekle birlikte, tiretim miktar1 500-600
bin tona ulasilabilmektedir. Bu alanlarin ¢cogu %20'den fazla egime sahip diger tarimsal kullanimlara
uygun olmayan alanlardir. Egimli alanlarin ¢ok parcali olmasi ve yetistirme 6zellikleri de diiz alanlar
disinda mekanizasyona izin vermemektedir. Findik iiretim maliyetinin oldukc¢a fazla oldugu Tiirkiye’de
en fazla is giicii gereksinimi zemin hazirligi, bakim ve hasat islemlerinde ortaya ¢ikmaktadir. Tiirkiye’de
budama, bahg¢e ve dip siirgiinii temizligi gibi hasat oncesi islemler ve hasat mekanizasyonu uygulamalari
yok denecek kadar azdir. Diger taraftan, Tiirkiye’de hasat sonras1 mekanizasyon uygulamalar ise, stirekli
olarak gelismektedir. Zemin hazirliginda bigme makinelerinin kullanilmasi is giicii gereksinimini biiytlik
oranda azaltmaktadir. Findik {iretiminde hasat isleminden sonra, en yliksek is giicii gereksinimi bakim
islerinde ortaya c¢ikmaktadir. Bakim isleri igerisinde ise, %42’lik bir payla, dip siirgiinii temizligi en
yiksek is giici gereksinimine sahip olmaktadir. Tiirkiye'de findik hasadinin tamamina yakini halen
geleneksel yontemle (elle) yapilmaktadir. Bu durum, yogun emege dayali insan is giicli gerektirmekte ve
iiretim masraflarint 6nemli dl¢iide artirmaktadir. Findik ve diger sert kabuklu meyvelerin hasadindaki
yiiksek ig giicii gereksinimi ve maliyetin azaltilmas1 makine kullanimi ile olanaklidir. Ancak, meyve
hasadinda mekanik hasat olanaklarini kisitlayan bir¢ok faktér bulunmaktadir. Bu faktorlerin baginda
topografya, toprak 6zellikleri, dikim teknigi, bahge biiyiikligii, ¢esit 6zelligi, teknik-kilturel uygulamalar
ve sosyo-ekonomik durum gelmektedir. Bu nedenle Diinya’nin farkli iiretim bolgelerinde, farkli mekanik
hasat teknolojileri uygulanmaktadir. Ulkemizde, findik tariminda en 6nemli sorunlardan bir tanesi
mekanizasyondan yeterince faydalanilamamasidir. Findigi toplam {iretim maliyeti icerisinde yaklasik
olarak %50’sini toplama masraflari almaktadir. Ekonomik anlamda findik {ireticisi baz1 {ilkelerde (ABD,
Italya, Fransa, Ispanya), arazinin ve dikim tekniginin elverdigi ol¢iide mekanik hasat yontemleri
uygulanmaktadir. Karadeniz Bolgesi’nde findik tarimi genellikle ¢ok meyilli alanlarda yapilmakta ve bu
alanlarda makinali hasat yapilmasi olduk¢a gii¢ goriilmektedir. Ancak, son yillarda bu alanlarin yaklagik
yarisini olusturan, diiz ve diize yakin alanlarda 6zellikle toplama iglemlerinin makinalarla yapilmasi,
masraflarinin azaltilmast ve karl bir iiretim i¢in yararli olacaktir. Tiirkiye’de son 20-25 yildan beri,
findigin mekanik hasadi ve diger kiiltiirel islemler konularinda bazi aragtirmalar yiiriitiilmekte olup, bu
konudaki ¢aligmalar devam etmektedir. Yogun is giicii gereksinimi, bakim masraflar1 ve hasat maliyetinin
en aza indirilebilmesi i¢in iilkemiz kosullarina uygun sistem, yontem ve makinalarin gelistirilmesi ve
uygulamaya aktarilmasi, uluslararasi piyasalarda daha etkin olabilmemiz agisindan kaginilmazdir.

Anahtar kelimeler: Findik, Mekanik hasat, Is giicii gereksinimi, Hasat éncesi islemler, Hasat sonrasi
islemler
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Mechanization Possibilities of Hazelnut Agriculture in Turkey

Turkey is the highest producer and exporter of hazelnut in the world with a 2/3 of total production,
approximately. Italy, Azerbaijan, USA and Georgia follow Turkey, respectively. Hazelnut, which is one
of the traditional export products, provides foreign exchange input of exceeding 2 billion dollar.
Furthermore, this product, which is directly or indirectly related to livelihood of nearly 400 thousand
hazelnut producers, has an important place in Turkish economy. The hazelnut is mostly produced in
Turkey in an area covering approximately 540 thousand hectares over 39 provinces. Although there is a
variety among years, production amount can be reached to 500-600 thousand tonnes. Most of these areas
are not suitable for other agricultural uses having more than 20% slope. And, slopes fragmentation of the
most of these cultivated areas and cultivar characteristics don’t allow for mechanization except for
lowland. Hazelnut production costs are very high and the most labor requirement arises in ground
preparation, maintenance works and harvesting processes in Turkey. The studies related to pre-harvest
practices such as pruning, garden cleaning and suckering processes and post-harvest mechanization
practices are too scarce in Turkey. On the other hand, post-harvest mechanization practices are
continuously increase in Turkey. The use of mowers in the ground preparation widely reduce the labor
requirement. After the harvesting process in hazelnut production, the highest labor requirement arises in
the maintenance works. In the maintenance works, with a share of 42%, the suckering has the highest
labor requirement. Almost all of the produced hazelnuts are harvested by traditional methods in Turkey.
This requires intense labor requirement and significantly increases the production costs. The reduction of
the high labor requirement and production costs in the hazelnut and other nuts harvest is possible with the
use of machinery. However, there are many factors that limit the possibilities of mechanical harvesting in
fruit harvesting. Topography, soil properties, planting technique, garden size, variety characteristics,
technical-cultural practices and socio-economic status are the leading factors. For this reason, different
mechanical harvesting methods and other technologies are applied in different producer regions of the
world. In our country, one of the most important problems in hazelnut agriculture is that the mechanization
is not enough. The harvesting costs are taken 50% of the total production costs of hazelnut, approximately.
In some countries (USA, ltaly, France, Spain), which produce hazelnut in terms of economic, use
mechanical harvesting methods to the extent that the land and planting techniques may allow. Generally,
hazelnut agriculture is made on very slope areas in the Black Sea region and it is very difficult to make
mechanical harvest methods in these areas. However, in recent years, it will be beneficial for making a
profitable production, especially for the collection of the collecting operations in the flat and near flat
areas, which constitute approximately half of these slope areas. For the last 20-25 years, some researches
have been carried out on the mechanical harvesting and the other cultural processes of hazelnut and the
studies on this subject are continuing in Turkey. Developing and implementing systems, methods and
machines suitable for the conditions of our country in order to minimize the harvesting costs, maintenance
costs and necessity for intensive labor requirement is inevitable for us to be more effective in international
markets.

Keywords: Filbert, Mechanical harvest, Labor requirement, Pre-harvest practices, Post-harvest practices
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Kendiyiiriir Meyve Hasat Makinalar:

Tugce AKCAKAL, Tiirker SARACOGLU
!Aydin Adnan Menderes Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Aydin
tsaracoglu@adu.edu.tr

Meyve yetistiriciliginde kiiltiirel islemler igerisinde en yogun ve en masrafli iglem adimi hasattir.
Diinyada 65.2 milyon hektar alanda 865.8 milyon ton yas meyve iiretimi yapilmaktadir. Cin 272 milyon
tonluk Uretimi ile Dunyada en fazla yas meyve iireten iilke konumunda olup, Cin’i sirasiyla Hindistan
(90.8 milyon ton) ve Brezilya (39.6 milyon ton) tlkeleri izlemektedir. Tlrkiye ise 21.7 milyon tonluk yas
meyve Uretimi ile Diinya siralamasinda besinci sirada yer almaktadir. Giliniimiizde meyve hasadinda
biiyiik paya sahip is giicli ve maliyet gerektiren faktorleri ve ayrica meyvelerdeki zedelenmeleri en aza
indirmek i¢in makinali hasada duyulan ihtiya¢ her gecen giin artmaktadir. Bu nedenle geleneksel
yontemler yerine mekanik yontemlerle hasat olduk¢a yayginlasmis ve gelisen teknolojiyle beraber farkli
caligma prensiplerine sahip kendi yiiriir meyve hasat makinalar1 gelistirilmistir. Mekanik meyve hasadi
sarsma (veya ¢irpma), tutma ve tagima olmak tizere ii¢ temel asamadan olusmaktadir. Bu ¢aligmada bu (¢
temel asamanin ayn1 anda gergeklestirildigi kendi yiiriir meyve hasat makinalari incelenmistir.
Kendiyiirlir meyve hasat makinalari; siirekli sistem govde sarsici veya ¢irpicilar, kesikli sistem gévde
sarsici veya cirpicilar olmak iizere iki ana baglikta incelenebilir. Strekli sistem kendiyirir meyve hasat
makinalarmin smiflandirilmasindaki en 6nemli parametre, meyve bahgesinin entansif veya geleneksel
plantasyona sahip olmasiyla iligkilidir. Stirekli sistem ¢irpic1 veya govde sarsicilar, yiiksek catili (tiinel
tipi), agaci icine alarak ¢irpma yapan veya sarsma yoluyla meyve hasadini gerceklestiren makinalar
olabilmektedir. Bunun yaninda agaci tek taraftan ¢irpan veya sarsan ya da ¢ift tutma platformlarnin
kombine kullanildig1 sekliyle de iiretilmis makinalara da rastlanmaktadir. Cirpict tipte makinalar farkli
yapilardaki cirpict organlar1 yardimiyla gerek meyve gerekse meyve bulunan dallara ¢arparak hasat
islemini gergeklestirirken, sarsici tipteki makinalar meyve agaglarinin gévdelerini belirli frekans ve genlik
ile sarsarlar. Frekans ve genlik degerine bagli olarak olusan ivme degerinin meyve tutunma
kuvveti/meyve kiitlesi degerini agsmasi sonucu meyve diisiiriilmektedir. Kendi yiiriir ¢irpict makinalarin
calisma hizlar 0,2-2 km/h arasinda degisirken makine giicii 35-65 hp arasinda olmaktadir. Govde
sarsicilarda ¢aligma hizlari sarsma siiresine bagli olarak degiskenlik gdsterirken makine gii¢ degerleri 35-
160 hp arasinda degismektedir. Cirpict tipte kendi yiiriir makinalar 0.20-0.50 ha/h arasinda degisen is
basarilarina sahipken, gévde sarsici makinalar 0.08-0.15 ha/h arasinda degisen is basarilarina sahiptir.

Anahtar Kelimeler: Meyve, Hasat, Mekanizasyon.
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Self-Propelled Fruit Harvest Machines

The harvest is the most intensive and costly process in fruit cultivation. In the world, 865.8 million
tons of fresh fruit production in the 65.2 million hectares are cultivated. China, with 272 million tons of
production, is the world's largest producer of fresh fruits and is followed by India (90.8 million tons) and
Brazil (39.6 million tons). Turkey ranks fifth in the world ranking with 21.7 million tons of fresh fruit
production. Nowadays, to minimize the labor force and cost factors that have a large share in the fruit
harvest and also to minimize the damage in fruits the need for machine harvest is increasing day by day.
For this reason, instead of traditional methods, the harvesting by mechanical methods has become quite
widespread and with its developing technology, its own walking fruit harvesting machines with different
working principles have been developed. Mechanical fruit harvesting consists of three basic stages:
shaking (or beating), catching and handling. In this study, the self-propelled fruit harvesting machines of
which the important stages of mechanical harvesting carried out were examined. Self-propelled fruit
harvesting machines can be examined in the two main heading such as continuous system trunk shaker or
beaters, and discrete system trunk shakers or beaters. The most important parameter in the classification
of the continuous system self-propelled fruit harvesting machines is related to the fact that the orchard
has an intensive or traditional plantation. Continuous system beaters or trunk shakers may be machines
with high roof (tunnel type), beating within the canopy or performing fruit harvesting by shaking. In
addition, the machines can be produced as the one-side flapping or trunk shaker or as double-side catching
platforms. Beater type machines which has got different beater unite make harvest with beat the fruit or
branches, shaker type machines are shake the trunks of fruit trees with a certain frequency value and
amplitude. Fruit is detached by the acceleration values which is depend on the frequency and amplitude,
exceed fruit detachment force/fruit mass values. Working speed of the self-propelled machines varies
between 0.2-2 km/h and the machine power is between 35-65 hp. Working speed of the trunk shakers
varies depending on the shaking time, while machine power values vary between 35-160 hp. Beater type
self-propelled machines have work efficiency ranging from 0.20 to 0.50 ha/h, while trunk shaker machines
have work efficiency ranging from 0.08-0.15 ha/h.

Key words: Fruit, Harvest, Mechanization
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Yabanci Ot Kontroliinde Kimyasal Olmayan Baz1 Yontemlerin Otonom Sistemlere
Uyarlanabilirliginin Degerlendirilmesi*

Yusuf Ziya SAHIN, Anil CAY

Canakkale Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi
Bolimi, Canakkale
sahiny@itu.edu.tr

Tarimsal iiretimde verimin artirilmasi i¢in yapilan faaliyetlerden en énemlilerinden biri yabanci
ot varligmin ekonomik zarar esiginin altinda tutulmasidir. Yabanci ot kontroliinde, ¢capalama ve toprak
isleme gibi klasik yontemlerin yaninda kullanilan en yaygin yontem pestisit uygulamalaridir. Pestisitlerin
insan sagligi, cevre ve ekolojik dengeye olan zararlari nedeniyle kimyasal yontemlerin siirdiiriilebilirligi
uzunca zamandir sorgulanmaktadir. Bu durum, endiistriyi ve arastirmacilari, yabanci ot kontrolinde
kimyasal kullanimini azaltacak yeni yoOntemler gelistirmeye tesvik etmektedir. Bununla birlikte;
gliniimiizde teknolojide yasanan gelismeler ve tarimsal mekanizasyonda robotik ve otonom sistemlerin
kullaniminin artigi, yabanci ot kontroliinde de otonom sistemlerin kullanimini giindeme getirmistir. Bu
caligmada; yabanci ot kontroliinde kullanilmakta olan veya kullanimina y6nelik aragtirmalarda denenen
bazi yabanci ot kontrol yontemlerinin otonom sistemlere uyarlanabilirlik durumlari ortaya konulmustur.
Ayrica bu yontemlerin otonom sistemlerde kullanilmasi durumundaki avantajlar ve dezavantajlarin
belirlenmesi amaclanmigtir. Bu avantaj ve dezavantajlarin belirlenmesi, sistem tasarimlarinin genel
cercevesinin olusturulmasi agsamasinda Onemli katkilar saglayacaktir. Otonom sistemlerde enerji
verimliligi ve operasyonun kesintisiz siirdiiriilebilmesi 6nem arz etmektedir. Diger enerji tiirlerine kolayca
doniistiiriilebilen, belli olciilerde depolama imkdni bulunan ve esnek bir enerji tiirli olan elektrik
enerjisinin yenilenebilir kaynaklarindan iiretilip kullanilmasi; gerek enerji gerekse is giicii maliyetlerinin
ve pestisitlerin ¢evreye zararli etkilerin azaltilmasi konusunda 6nemli avantajlar saglayacaktir. Giines
enerjisi basta olmak {izere yenilenebilir enerji kaynaklarindan saglanan sinirh elektrik enerjisinin verimli
kullanilabilmesi i¢in sistem agirligi, tasinmasi gereken yiik miktar1 ve sistem tarafindan yapilan is
miktarlarinin miimkiin oldugunca diisiik seviyelerde tutulmasi gerekir. Tarim alanlarinda yapilan klasik
yabanci ot kontrol yontemlerinin genelinde yabanci otlara ait yogunluk ve konumlar belirlenmeden
tekdiize bir uygulama yapilmaktadir. Gelisen goriintii isleme ve haritalama yontemleri ile degisken
diizeyli uygulama veya konumu belirlenen yabanci ot iizerine dogrudan uygulama yapilabilmektedir.
Ozellikle gériintii isleme teknolojileri kullanilarak bitkinin konumu ve tiiriiniin belirlenebilmesi, otonom
sistemlerin verimli ¢aligabilmeleri i¢in bu bilgiler dogrultusunda hassas hedefleme ve uygun dozlama
kabiliyetine sahip olmasi gerekliligini dogurmaktadir. Bu ¢aligmada; goériintii isleme yontemi ile konumu
ve tiirll belirlenmis yabanci ota otonom bir sistem aracilifiyla uygulanabilecegi ongoriilen “herbisit

LRI L LY

puskiirtme”, “organik maddelerden yapilan kiireciklerle asindirma (zimpara etkisi)”, “mekanik kolla
koparma”, “alevle veya buharla 1siya maruz birakma” ve “lazerle kesme veya 1stya maruz birakma”
seklinde bes baslik altinda degerlendirmeler yapilmistir. Elektrik disinda herhangi bir enerji veya sarf
madde kaynagina ihtiya¢ duymamasi, diisiik enerji sarfiyati, yiiksek hedefleme kabiliyeti ve diisiik sistem
agirhiga imkan vermesi gibi 6zellikleriyle yabanci ot kontroliinde diyot lazer kullanilmas1 yonteminin

bu avantajlariyla 6ne ¢iktig1 goriilmektedir.

*: Bu calisma birinci yazarin Canakkale Onsekiz Mart Universitesi Fen Bilimleri Enstitiisinde devam
eden Yiiksek Lisans tezinin 6n ¢aligsmalardan hazirlanmistir.

Anahtar Kelimeler: Yabanci ot kontrolii, Kimyasalsiz miicadele, Diyot lazer
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Evaluating the Adaptability of Some NonChemical Weed Control Methods to
Autonomous Systems*

One of the most important activities in order to increase agricultural productivity is to keep the
weed existence below the economic injury level. Beside of some conventional methods like hoeing and
tillage using chemicals is prevalent method in weed control but there are detrimental effects of pesticides
to human health, environment and ecological balance so it has been questioned the sustainability of use
them for a long time. This situation encourages the industry and researchers to develop new methods,
which decrease using pesticides in weed control. Nevertheless, current developments in technology and
the upward tendency of autonomous systems in agricultural mechanization makes it current issue to use
of autonomous systems in also weed control. In this study, it has been exerted the adaptability of some
weed control methods used currently in weed control or studied in some researches, to autonomous
systems. Besides, it is aimed to determine the advantages and disadvantages of these methods when used
with autonomous systems. Determining these advantages and disadvantages will make a significant
contribution to the determination of the overall framework of system designs. In autonomous systems,
energy efficiency and continuity of the operation is important. For this reason; in autonomous devices,
the use of electrical energy from renewable resources, which is a flexible type of energy can be easily
converted to other types of energy and has a certain storage capacity, will provide significant advantages
in terms of reducing both energy and labor costs and harmful impacts on the environment. In order to use
the limited electrical energy provided from renewable energy sources, especially solar energy, the system
weight, the load to be carried and the amount of work done by the system should be kept as low as
possible. In the conventional weed control methods in agricultural fields, a uniform application is made
without determining the density and position of weeds. With the developing image processing and
mapping methods, it can be applied as variable rate application or directly on the weed whose location is
determined. Specifying the location and type of the plant, especially using image processing technologies,
brings about the requirement of accurate targeting and appropriate dosing capability for the efficient
operation of autonomous systems. In the study, it is evaluated under five topics as “herbicide
spraying”, “abrasion with beads made of organic materials”, “mechanical arm breakout”, “flame or steam
exposure” and “laser cutting or heat exposure” which is foreseen to be applied to weed determined by
location and type with image processing method through an autonomous system. The use of diode laser
in weed control has been shown to stand out with these advantages, which do not require any energy or
consumable sources other than electricity, low energy consumption, high targeting ability and low system
weight.

*: This study has been prepared from the preliminary studies of the first author’s ongoing Master of
Science Thesis at COMU Graduate School of Natural and Applied Sciences.

Key words: Non-chemical weed control, Diode laser, Weed population
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Siit Sagim Makinelerinde Calisma Vakumu ve Siit Debisi Degisimlerinin Ortalama Pence
Vakumuna Etkisi

Halil UNAL, Enes TUMBA, Dilek KILIC, Gaye ATLI
Bursa Uludag Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Béliimii, Bursa
hunal@uludag.edu.tr

Algak ve yiiksek siit hatli sistemler sagmal ineklerde en ¢ok kullanilan siit sagim makinalaridir.
Sagim sisteminin inek {izerindeki etkisinin en dogrudan Ol¢iisii, siit pengesindeki vakumdur. Sagim
duraginin altina yerlestirilen siit hattinda siit kendiliginden siit borusuna akar, ancak sagim duraginin
iizerine yerlestirilen siit hattina siitli kaldirmak i¢in ilave bir enerjinin kullanilmasi gerekir, yani siit
hattindaki vakum penge vakumundan daha yiiksek olmalidir. Kuzey Amerika'da ortalama penge vakumu
36 — 42 kPa arasinda onerilmektedir. Bir inegin pik siit akigt siiresince nazikge, hizli ve tam olarak
sagilmasini saglamak i¢in bu araliktaki ortalama penge vakumu genellikle iyi bir aralik olarak kabul
edilmektedir. Bununla birlikte, Avrupa tlkelerinde ortalama penge vakumu ile ilgili ISO standardindaki
kurallar, Kuzey Amerika'da tavsiye edilenden biraz daha diisiiktiir (32 — 40 kPa). Bu ¢alismanin amaci
alcak ve yiiksek siit hatli sagim makinalarinda farkli i¢ hacimlere sahip siit pengelerinin kullanildig1 sagim
basliklarinda g¢aligma vakumu ve siit debisi degisimlerinin ortalama penge vakumuna etkilerini
saptamaktir. Denemeler, siit yerine suyun kullanildigi bir sagim diizeneginde gergeklestirilmistir.
Calismada farkli i¢ hacimlere sahip (150, 240, 300, 340 ve 550 ml hacimlerinde) 5 farkl tip siit pengesi
aragtirmanin temelini olusturmustur. Siit pengeleri sagim demetindeki diger tiim elemanlarinin ayni
oldugu 5 adet sagim bagligina baglanmistir. Sagim basligindaki meme lastikleri uzun tip neopren kauguk
malzemedir. Aragtirmada algak hatli sagim sistemi igin 41, 44 ve 47 kPa, yiiksek hatli sagim sistemi i¢in
ise 50 kPa caligma vakumlari segilerek denemeler dort basingta gergeklestirilmistir. Her vakum agamasi
0 (kapal1), 0.9, 2.7, 5.0, 6.5 ve 8.2 kg/dak oldugu alt1 farkli sagim debisinde yapilmistir. Arastirma
sonuglarina gore, algak hatli sistemin 41 kPa ¢alisma vakumunda 240 ml hacimdeki siit pengesi en uygun
ortalama penge vakum diizeylerini vermistir. 41, 44 ve 47 kPa ¢alisma vakumlarmin 0-6.5 kg/dak
arasindaki siit debilerinde 240, 300 ve 340 ml hacimli pencelerin ortalama pence vakum diizeyleri daha
uygun bulunmustur. Yiksek siit hatli sistemin 50 kPa calisma vakumunda 300 ve 340 ml hacimli
pencelerin ortalama pence vakumlar1 digerlerine gére daha uygun goriilmiistiir. Avrupa tilkeleri i¢in 1ISO
standardinda 6nerilen pence vakum araliklari i¢cin sagim makinasinin en uygun ¢alisma basincinin 41 kPa,
Kuzey Amerika’da dnerilen penge vakum araliklari i¢in ise en uygun caligma basincinin 44 kPa se¢ilmesi
tavsiye edilebilir.

Anahtar Kelimeler: Alcak ve yiiksek hatli sagim sistemleri, Siit pencgesi, Kauguk meme lastigi, Pence
vakum duzeyi, Sagim debisi.

101



%i 32. Ulusal Tarimsal Mekanizasyon ve Enerji Kongresi 04-06 Eyliil 2019 - Canakkale |

Effect of Working Vacuum and Milk Flow Variations on Average Claw Vacuum in
Milking Machines

Low and high milk line systems are the most used milking machines in milking cows. The most
direct measure of the effect of the milking system on the cow is the vacuum in the milk claw. In the milk
line placed under the milking stall, the milk automatically flows into the milk pipe, but additional energy
must be used to lift the milk to the milk line placed above the milking stall, i.e. the vacuum in the milk
line must be higher than the claw vacuum. In North America, average claw vacuum is recommended
between 36 and 42 kPa. The average claw vacuum in this range is generally considered a good range to
ensure that a cow is gently, quickly and fully milked during the peak milk flow. However, the rules in the
ISO standard for average claw vacuum in European countries are slightly lower (32 - 40 kPa) than
recommended in North America. The aim of this study is to determine the effects of working vacuum and
milk flow changes on average claw vacuum in milking heads using milk claws with different internal
volumes in low and high milk line milking machines. Experiments were carried out in a milking apparatus
using water instead of milk. In this study, 5 different types of milk claws with different internal volumes
(150, 240, 300, 340 and 550 ml volumes) formed the basis of the study. Milk claws are connected to 5
milking clusters, where all other elements in the milking bundle are the same. Liners are long type
neoprene rubber material. In the study, 41, 44 and 47 kPa vacuum pumps were selected for low-line
milking system and 50 kPa operating vacuum for high-line milking system. Each vacuum step was
performed at six different milk flow rates where 0 (closed), 0.9, 2.7, 5.0, 6.5 and 8.2 kg/min. According
to the results of the study, the milk claw of 240 ml volume at 41 kPa working vacuum of the low-line
system gave the optimum average claw vacuum levels. The average claw vacuum levels of claws with a
volume of 240, 300 and 340 ml were found to be more suitable at milk flow rates between 0-6.5 kg/min
of working vacuum of 41, 44 and 47 kPa. The average claw vacuum of 300 and 340 ml claws were found
more suitable than the others at 50 kPa working vacuum of the high milk line system. For European
countries, the recommended operating pressure of the milking machine is 41 kPa for the claw vacuum
ranges recommended in the 1SO standard, and the recommended operating pressure of 44 kPa for the claw
vacuum ranges recommended in North America.

Keywords: Low and high line milking systems, Milk claw, Rubber liner, Claw vacuum level, Milk
flow.
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Farkh Hayvan Giibreleri ve Musir Silaji Karisimindan Hazirlanan Hammaddelerden
Biyolojik Metan Veriminin Saptanmasr™

Zuleyha UYKAN, Erkan GONULOL

Tekirdag Namik Kemal Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Béliimii, Tekirdag
egonulol@nku.edu.tr

Yiksek azot icerikli hayvan gubrelerinden biyogaz Uretiminde amonyak toksisitesi bircok
aragtirmanin konusu olmustur. Ulkemizde kanatli hayvan iiretiminin artistyla bunlarin yiiksek azot igerikli
gubrelerinden biyogaz iiretimi konusu arastiricilar tarafindan ilgi konusu olusturmustur. Yiiksek azot
igerigine sahip vizon giibresi i¢in ise Tiirkiye’de heniiz bir arastirma yapilmamistir. Bu tezin amaci,
kanatl, vizon ve biiylikbas hayvan giibreleri ve musir silaji karistmindan hazirlanan hammaddelerden
biyolojik metan veriminin belirlenmesidir. Bu tez calismasi Selanik- Aristoteles Universitesi Ziraat
Orman ve Cevre Fakiiltesine ait Tarimsal Yap1 ve Ekipmanlar laboratuvarinda, Nisan 2018 ve Temmuz
2018 tarihleri arasinda yapilmistir. Laboratuvardaki biyogaz reaktorlerde hammadde karigimlari
asagidaki sekilde diizenlenmistir;

o KB: Biiyiikbas giibresi (%60) + Misir silaj1 (%40)

o KBV: Biiyiikbas giibresi (%30) + Vizon giibresi (%30) + Misir silaji (%40)
o KBK: Biiyiikbas giibresi (%30) + Kanath giibresi (%30) + Misir silaji (%40)
e KKYV: Kanatl giibresi (%30) + Vizon giibresi (%30) + Muisir silaji1 (%40)

Aragtirma sonuglarina gore; KB igin toplam biyogaz verimi 320.86 mL/gUKM, metan verimi 183.03
MLCH4/gUKM ve NH:-N miktar1 686 429.31 ppm bulunmustur. KBV i¢in toplam biyogaz verimi 298.89
mL/gUKM, metan verimi 154.84 mL CH4/gUKM ve NH4-N miktar1 738 767.91 ppm bulunmustur. KBK
icin toplam biyogaz verimi 380.18 mL/gUKM, metan verimi 235.24 mL CH4/gUKM ve NH4-N miktari
718 269.85 ppm bulunmustur. KKV i¢in toplam biyogaz verimi 287.47 mL/gUKM, metan verimi 159.51
mL CH4/gUKM ve NHs-N miktart 770 921.01 ppm bulunmustur. Bu sonuglara gore biyogaz verimi
acisindan en uygun karisim KBK olmustur. Vizon giibresinin bulundugu karisimlarda (KBV ve KKV)
biyogaz verimi diisiik ¢ikmustir. Bunun sebebi yiiksek NHs-N ve nispeten daha yiiksek pH’dir. Nitekim
KKV, KBV’ye gore daha diisiik pH ve daha diisiik NHs-N i¢ermistir. Karigimlarin toplam biyogaz
verimleri (F=658.80*) ve metan verimleri (F= 479.16%) arasindaki fark %5 seviyesine gore 6nemli
cikmigtir.

*: Bu ¢aligma yazarin 1. Yazarin Yiiksek Lisans tezinden iiretilmistir.
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The Determination of Biological Methane Potential from Different Animal Manures and
Corn Silage Mixture*

Due to the toxicity of ammonia in the production of biogas from animal manures with high nitrogen
content, many studies have been carried out. With the increase in poultry production in Turkey, researches
has been interested in the issue of biogas production from poultry manure. Besides no research has been
done about mink manure that has also high nitrogen content in Turkey. The aim of this thesis is to
determine biological methane production from raw materials prepared from a mixture of poultry manure,
mink manure, cattle manure, and corn silage. This thesis was carried out between April 2018 and July
2018 at the Aristotle University of Thessaloniki-. Agricultural Structures and Equipment Laboratory of
the Faculty of Agriculture, Forestry, and Environment. The raw material mixtures of biogas reactors in
the laboratory condition as follows;

e KB: Cattle manure (60%) + Corn silage (40%)

e KBV: Cattle manure (30%) + Mink manure (30%) + Corn silage (40%)

e KBK: Cattle manure (30%) + Poultry manure (30%) + Corn silage (40%)
e KKV: Cattle manure (30%) + Mink manure (30%) + Corn silage (40%)

According to the results; Total biogas yield for KB were found 320.86 mL/gVS, methane yield 183.03
mL CH./gVS and amount of NH4-N was 686 429.31ppm. Total biogas yield for KBV were found 298.89
mL/gVS, methane yield 154.84 mL CH./gVS and amount of NH4-N was 738 767.91 ppm. Total biogas
yield for KBK were found 380.18 mL/ gVS, methane yield 235.24 mL CH4/gVS and amount NHs-N was
718 269.85 ppm. Total biogas yield for for KKV were found 287.47 mL/gVS, methane yield 159.51
mLCH4/gVS and NH4-N were found to be 770 921.01 ppm. According to these results, KBK was the
most suitable mixture in terms of biogas yield. Biogas yield was low with mink manure mixtures (KBV
and KKV). This is due to high NH4-N and relatively higher pH. Indeed, KKV contained lower pH and
lower NHs-N than KBV. The difference between total biogas yields (F=658.80*) and methane
yields(F=479.16%*) of the mixtures was significant at 5% level.

* This study was produced from the master’s thesis of the first author.
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Ulkemizde sebze ve meyve retimi onemli bir yere sahiptir. Meyve ve sebzelerin hasat donemi
disinda da tiiketilmesi ve pazar degerinin korunmasi amaciyla kullanilan yontemlerin baginda kurutma
islemi gelmektedir. Uygun tekniklerle yapilan kurutma isleminde meyve ve sebzelerdeki mikroorganizma
faaliyetleri en aza indirilmekte, iriiniin raf dmrii uzatilmaktadir. Bu ¢alismada, son yillarda tilkemizde
iiretimi hizla artan kivi meyvesi, 3 mm kalinlikta dilimlenerek, sicak havali bir kurutucuda farkli
sicakliklarda (50-60-70°C) ve sabit hava hizinda (2.2 m s) ince tabaka halinde kurutularak kurutma
karakteristikleri saptanmistir. Kivi meyvesinin kurutma denemelerinin yanisira su ve iiriin arasindaki
fizikokimyasal iligkiyi anlamak ve {iriiniin kalite stabilitesinin devamlilig1 bakimindan olduk¢a 6nemli
olan sorpsiyon izotermleri de (desorpsiyon ve adsorpsiyon) 30, 40 ve 50 °C olmak iizere 3 farkli sicaklik
ve %12, %32, %51, %75 ve %84 olmak {lizere 5 farkli ortam su aktivitesi kosulunda yas ve kurutulmus
ornekler kullanilarak belirlenmistir. Elde edilmis olan deneysel sorpsiyon verileri meyve ve sebzelerin
sorpsiyon davranislarina en uygun olan modellerden 4 farkli modele yani BET, GAB, Oswin ve
Henderson modellerine uydurulmustur. Kurutma islemlerine iliskin deneysel sonuglara ise Newton,
Henderson ve Pabis, Page, Logaritmik, Wangh ve Singh olmak (zere 5 matematiksel kurutma modeli
uygulanmistir. Kurutma verilerinin modellenmesi sonucu elde edilmis olan korelasyon katsayisi (r),
standart sapma (es) ve ki-kare degerlerinin karsilastirilmasi ile kivinin sicak hava ile kurutulmasinda en
uygun matematiksel modelin Logaritmik model oldugu belirlenmistir. Kurutma sicakliginin artisiyla
difiizyon katsayis1 artmis ve kuruma siiresi azalmistir. Efektif difiizyon katsayis1 sicakliga bagli olarak
2.73936 x 109 (50 °C) ile 3.89772 x 10°m? s (70°C) arasinda degismistir. Tiim sicaklik kosullarinda
desorpsiyon ve adsorpsiyon izotermleri arasinda belirgin bir histerisis saptanmuistir.

Anahtar Kelimeler: Kivi meyvesi, Ince tabaka kurutma, Difiizyon katsayisi, Sorpsiyon, Matematik
modelleme
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Determination of Thin Layer Drying Characteristics and Sorption Properties of Kiwi
Fruit

Vegetable and fruit production in our country has great importance. Drying process is one of the
methods used to suply consuming of fruits and vegetables out of the harvesting period and to preserve the
market value. In the drying process performed with appropriate techniques, microorganism activities in
fruits and vegetables are minimized and the shelf life of the product is extended. In this research, kiwi
fruit, which is rapidly growing of its production in our country in recent years, was sliced in 3 mm
thickness and dried at different temperatures (50-60-70 °C) and constant air speed (2.2 m s™) in a hot air
dryer as thin layer. In addition to drying experiments of kiwi fruit, the sorption isotherms (desorption and
adsorption), which are very important in terms of continuity of product quality stability (desorption and
adsorption) and which are used to understand the physicochemical relationship between water and
product, were determined at 3 different temperatures (30, 40 and 50 °C) and 5 different ambient water
activity conditions (12%, 32%, 51%, 75% and 84%) for fresh and dried kiwi samples. The obtained
experimental sorption data were adapted to 4 different models, namely BET, GAB, Oswin and Henderson
models, which are the most suitable models for the sorption behavior of fruits and vegetables. Five
mathematical drying models namely Newton, Henderson and Pabis, Page, Logarithmic, Wangh and Singh
were applied to the experimental results of drying processes. It was determined that the most suitable
mathematical model is logarithmic model in hot air drying of kiwi according to the comparison of
correlation coefficient (r), standard deviation (es,) and chi-square values obtained by modeling of drying
data. With the increase of drying temperature, the diffusion coefficient increased and the drying time
decreased. The effective diffusion coefficient values ranged from 2.73936 x 10™%° (50 °C) to 3.89772 x 10°
19'm? s (70 °C) depending on the temperature. In all temperature conditions, a significant hysteresis was
determined between the desorption and adsorption isotherms.

Keywords: Kiwi fruit, Thin layer drying, Diffusion coefficient, Sorption, Math modeling
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Armut Cesitlerinin Mikrodalga Enerjiyle Kurutulmasi ve Matematiksel Modellenmesi
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Kurutma tarimsal {iirlinlerde etken madde iizerine etki eden hasat sonrasi islemlerin en
onemlilerinden biridir. Kurutmadaki amag, yas irilinlerdeki serbest suyu uzaklastirarak iirlinlerde
meydana gelebilecek biyokimyasal reaksiyonlart ve mikroorganizmalarin gelismesini durdurmak ve
iireyemeyecegi bir orana indirerek tarimsal iiriinlerin uzun siire bozulmadan dayanmalarini saglamaktir.
Tarimsal {iriinlerin kurutulmasinda bir¢ok kurutma yontemi kullanilmaktadir. Bu yontemlerden biri olan
giines enerjisi hem bol hem siirekli ve yenilenebilir hem de bedava bir enerji kaynagidir. Fakat tarimsal
Urlinlerin gilines enerjisiyle agikta kurutulmasi, ekonomik olmasina karsin zararhlara, toz, toprak gibi
istenmeyen yabancit maddelere agik olmasi, yagmur ve agiri riizgar gibi durumlarda kurutmaya ara
verilmesi ve kuruma siiresinin uzamasi gibi olumsuz etkilere sahiptir. Biitlin bu olumsuz etkilerden dolay1
son yillarda agikta giinesli kurutmanin sakincalarinin ortadan kaldirilmasi, hizli kurumanin saglanmasi,
birim kuru materyal basina enerji tiiketiminin azaltilmasi ve besin igeriginin korunmasi gibi olumlu
etkilerden dolay1r mikrodalga enerjisiyle kurutma yontemi yaygin olarak kullanilan yontemlerden biri
haline gelmistir. Mikrodalga enerji ile kurutma ile geleneksel kurutma yontemleri birbirlerinden oldukga
farklidir. Geleneksel kurutma yonteminde sicak yiizey ile daha soguk olan i¢ kisim arasindaki sicaklik
farkindan dolay1 1sinin materyalin ylizeyinden i¢ kisimlarina dogru kademeli olarak iletimi s6z konusudur.
Bu ¢alisma kapsaminda, mikrodalga enerji kullanilarak armut meyvesinin kurutma ¢alismalar1 deneysel
olarak yapilmistir. Calismada, Williams ve Abate fetel (Pyrus communis L.) armutlar1 fan destekli
mikrodalga kurutucuda kurutularak nem orani, kuruma hizi ile mikrodalga kuruma karakteristikleri
belirlenmistir. Armut cesitleri, kiip (8x8x8 mm) ve dikddrtgen (9x13x14 mm) olarak kesilmistir. On islem
olarak da armutlara sodyum metabisiilfit ¢ozeltisi uygulanmistir. Mikrodalga kurutma sistemi igerisinde,
kiip ve dikdortgen olarak dilimlenen armut cesitleri 180, 360 ve 540 W mikrodalga gii¢ seviyelerinde,
5.25 g su/g kuru madde ilk nem igeriginden 0.15 g su/g kuru madde son nem igerigine kadar
kurutulmuglardir. 180, 360 ve 540 W mikrodalga gii¢lerinde kurutulan Williams ve Abate fetel (Pyrus
communis L.) armutlarinin kurutma siireleri sirasiyla 62-59, 33-31 ve 13-14 dakika arasindadir. Kurutma
verileri, 10 farkli matematiksel modellere (Newton, Page, Henderson ve Pabis, Logaritmik, Midilli-
Kucuk, Wang ve Singh, iki terimli, Verma, iki terimli iissel, difiizyon yaklagimi) uygulanmistir. Belirtme
katsay1s1 (R?)’nin en biiyiik oldugu, tahminin standart hatas1 (SEE) ve kalanlarin kareleri toplami (RSS)’
nin en kiiclik oldugu model en iyi model olarak se¢ilmistir. Tiim kuruma modelleri igerisinde, en uygun
kuruma modeli, Midilli-Kiigiik model esitligi bulunmustur.

Anahtar Kelimeler: Armut, Mikrodalga, Matematiksel modelleme
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Microwave Energy Drying and Mathematical Modeling of Pear Varieties

Drying is one of the most important post-harvest processes on the active substance in agricultural
products. The aim of drying is to stop the development of micro-organisms in the products by removing
the free water in the products and to reduce the growth of microorganisms and to reduce the yield of these
products and to ensure that the agricultural products stay intact for a long time. Many drying methods are
used in drying of agricultural products. Solar energy, which is one of these methods, is both an abundant
and continuous and renewable energy source. However, the outdoor drying of agricultural products with
solar energy has negative effects such as pests, unwanted foreign substances such as dust, soil, pausing of
drying and prolonging of drying time in case of rain and excessive wind. Due to all these negative effects,
microwave energy drying method has become one of the commonly used methods because of the positive
effects such as eliminating the disadvantages of the sunny drying in the open, ensuring fast drying,
reducing the energy consumption per unit dry material and preserving the nutrient content. Traditional
drying methods with microwave energy drying are quite different from each other. In the traditional
drying process, due to the temperature difference between the hot surface and the cooler interior, there is
a gradual transmission of heat from the surface of the material to its interior. In this study, the drying
studies of pear fruit were experimentally performed using microwave energy. In the study, the pear slices
the Williams and Abate fetel (Pyrus communis L.) were dried in fan assisted microwave dryer and the
moisture rate, drying rate and microwave drying characteristics were determined. In the microwave drying
system, 5 mm thickness of pear slices were dried at the microwave power levels of 180, 360 and 540 W,
from the initial moisture content of 5.25 g water / g dry matter to the final moisture content of 0.15 ¢
water / g dry matter. The drying times of pears dried at 180, 360 and 540 W microwave powers are 62-
59, 33-31 and 13-14 minutes, respectively. The drying data were applied to ten different mathematical
models, namely, Newton, Page, Henderson and Pabis, Logarithmic, Midilli-Kucuk, Wang and Singh, Two
Term, Verma, Two Term Exponential, Diffusion Approach Equation Models. It was found that the
Midilli-Kucuk model described the drying curve satisfactorily in all drying methods.

Keywords: Pear, Microwave, Mathematical modeling
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Infrared Enerji ile Ayvanin Kurutmasi

Aysun IGDECI, Habib KOCABIYIK
Canakkale Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi

Bolimi, Canakkale
aysun.igdeci@gmail.com

Ayva insanoglunun bildigi en eski meyvelerden biri olup orjini kesin olarak bilinmemekle beraber
diinyada genis bir alanda iiretimi yapilan bir meyvedir. Vitamin, mineral madde ve seker agisindan zengin,
besleyici bir meyve olup; lif, potasyum ve C vitamini bakimindan iyi bir besin kaynagi olarak
bilinmektedir. Ayva meyvesi oldukea asitli, sert ve buruk bir tada sahip oldugundan taze tiiketimi olumsuz
etkilenmektedir ve bu nedenle degisik sekillerde degerlendirilmektedir. Ayvanin kurutulmasi, uzun siire
depolamaya elverisli, oda sicakliginda ve ambalaj hacmini kiigiilterek saklamaya imkan vermesi
nedeniyle tercih edilen bir degerlendirme seklidir. Infrared kurutma teknigi kuruma siiresi, enerji tiiketimi
ve kalite parametrelerindeki bazi avantajlar1 nedeniyle dikkate alinan bir kurutma yontemidir. Bu
caligmada, infrared enerji kullanilarak 6n iglemli ve 6n islemsiz ayva dilimlerinin kurutulmasi isleminde
en dogru giic ve optimum hava hizinin tespitinin arastirilmasi amaglanmig. Ayvanin kuruma
karakteristikleri, kuruma siiresi, kuruma hizi incelenmis ve 06zgiil enerji tiiketimi, biiziilme orani,
rehidrasyon orani ve renk parametreleri incelenmistir. Ayva dilimlerinin, 300, 400 ve 500 W infrared
emitter giiciinde ve ii¢ farkli hava hiz1 (1, 1.5 ve 2 m/s) ayarinda 6n islemli ve ii¢ farkli infrared emitter
giiciinde (300, 400 ve 500 W) ve 1.5 m/s hava hizinda 6n islemsiz olacak sekilde kurutulmasi
gerceklestirilmistir. Biitiin kuruma kosullarinda kuruma siiresi 36 ile 81 dakika arasinda degismistir.
Kuruma hizi infrared giiciin artmasiyla artis gdstermistir. Ozgiil enerji tiiketimi tiim kuruma kosullar1 igin
9.57 ile 21.23 MJ/kg arasinda degismistir. Biiziilme katsayis1 0.26 - 0.35, rehidrasyon orani; 3.01 - 3.75,
toplam renk degisimi (AE) ise 5.83 - 18.39 araliginda olmustur. On islemli ve 6n islemsiz denemeler
kiyaslandiginda, 6n islem olarak kullanilan %1 askorbik asit ve %0.2 sitrik asit ¢dzeltisinin ayva
dilimlerinin kalite parametreleri iizerine agik bir sekilde olumlu etkisi olmustur.

Anahtar Kelimeler: Infrared kurutma, Ayva, Kuruma hizi, Ozgil enerji tiiketimi, Biiziilme, Renk
degisimi
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Drying of Quince with Infrared Energy

Quince is one of the oldest fruits known to mankind and its origin is not known, but it is a fruit
produced in a wide area in the world. It is a nutritious fruit rich in vitamins, minerals and sugar. fibre,
potassium and vitamin C is known as a good food source. Quince fruit is very acidic, hard and astringent
taste has a negative impact on fresh consumption and therefore is evaluated in various ways. Drying of
quince is a preferred form of evaluation because it allows storage at room temperature and shrinking the
volume of the packaging, which is suitable for long-term storage. Infrared drying technique is a drying
method which is taken into consideration due to its advantages in drying time, energy consumption and
quality parameters. The aim of this study was to investigate the determination of the most accurate power
and optimum air velocity in the drying process of pre-treated and non-pre-treated quince slices using
infrared energy. Drying characteristics, drying time, drying rate, specific energy consumption, shrinkage
ratio, rehydration ratio and colour parameters of quince slices were investigated. Drying experiments of
red pepper slices were carried out at three levels of IP (300, 400 and 500 W), at three air velocities (1.0,
1.5 and 2.0 m/s) and with pre-treated and untreated. In all drying conditions, the drying time ranged from
36 to 81 minutes. Drying speed increased with increasing infrared emitter power. Specific energy
consumption ranged from 9.57 to 21.23 MJ/kg for all drying conditions. It was found 0.26 - 0.35 of
shrinkage ratio, 3.01 - 3.75 of rehydration rate and 5.83 - 18.39 of total colour change (AE). When the
pre-treatment and non-treatment trials were compared, the 1% ascorbic acid and 0.2% citric acid solution
used as the pre-treatment had a significant positive effect on the quality parameters of the quince slices.

Keywords: Infrared drying, Quince, Drying rate, Specific energy consumption, Shrinkage, Color
change
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Elma Uretiminde Kiiltiirel ve Depolama Uygulamalarinin Belirlenmesi: Canakkale-
Bayrami¢ Ornegi*
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Elma, soguk-iliman iklim meyvesi olup genellikle diinyada 30°-50° arasindaki enlemlerde
yetismektedir. Bu enlem araliginda kalan iilkemizde ise yaklagik 1.75 milyon dekar alanda 76.29 milyon
agac ve 3.63 milyon ton elma iiretim gergeklesmektedir. Canakkale (39°-40° enlem) elma Uretiminin
eskiye dayandigi alanlardan biri olup, aga¢ sayisi, Uiretim alani ve miktar1 bakimindan iilke i¢indeki pay1
sirasiyla %1.97 (1.50-milyon agag), %2.41 (42-bin dekar) ve %2.90 (105-bin ton) ile ilk on il arasinda
yer almaktadir. [ldeki toplam agaglarin %59.86’s1, iiretim alanin %72.01’i ve iiretim miktarinin %71.57’si
Bayramig il¢esinde gergeklesmektedir. Anket caligmasi ile elde edilen verilere gore ilgenin bahge
biiyiikligili genellikle 20 dekar altinda (1-2 adet ticari bahge haric), yilda ortalama 2-kez toprak isleme, 4-
kez sulama, 2-kez guibreleme, 1-kez budama ve meyve seyreltme gibi kiiltiirel uygulamalarin yapildig
tespit edilmistir. Elma yetistiriciliginde hastalik-zararli kontrolii (6zellikle elma i¢ kurdu, kara leke) i¢in
yilda ortalama 12-kez kimyasal uygulama yapildig1 ve toplam maliyet igindeki payinin %30 civarinda
oldugu tespit edilmistir. Bunu sirastyla hasat, sulama, giibreleme, budama ve toprak isleme uygulamalari
izlemistir. Budama-terbiye ve depolama yogun isgiicii isteyen diger diger uygulamalar olarak
belirlenmistir. Ancak ig-dis pazarlama freticiler i¢in en Onemli sorunlar olarak ifade edilmistir.
Yetistiricilik sirasinda mazot, giibre, pestisit, elektrik gibi dogrudan girdilerin maliyetlerinin %70
civarinda oldugu ve buna karsin birim driin satis bedellerinin diisiikliigii en 6nemli diger sorunlardan
oldugu saptanmistir. Bu asamada yilda agag¢ basina bir adet iggiicli gereksinimi oldugu ve en yiiksek
isglicii tiiketiminin hasat isleminde ihtiya¢ duyuldugu tespit edilmistir. Diger taraftan, soguk hava depolari
ve paketleme tesisleri yetersiz ve bunlarin %50’sinde el is¢iliginden yararlanildigi ve %50’sinde ise
otomatik sistemlerin kullanildig1 belirlenmistir. 1l genelinde Ticaret Borsasi, Ticaret ve Sanayi Odasi,
Valilik, 11 Ozel idare, Meyvecilik Birlikleri ve diger sivil orgiitlerin 6zellikle iiriin depolama ve
pazarlamasinda daha etkin olmasi gerektigi ortaya ¢ikmistir. Genellikle soguk hava depolarina sahip olma
bakimindan ilk sirada sirket ve kooperatifler gelirken, bunu sahis, Belediye ve 11 Ozel idare’ye ait olanlar
izlemistir. Bu {initelerde ¢alisan toplam personelin yaklagik %90’ninin is¢i statiisiinde oldugu
saptanmistir.

*:Bu calisma birinci yazarm Canakkale Onsekiz Mart Universitesi Fen Bilimleri Enstitiisiinde devam
eden Yiiksek Lisans tezinin 6n ¢alismalardan hazirlanmistir.

Anahtar Kelimeler: Elma, Kultlrel uygulamalar, Ekonomik analiz.
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Cultivation and Cold Storage Practices of Apple: The case-study of Canakkale-
Bayramicg*

Apple is a cold-temperate fruit and generally grows in latitudes between 30° and 50° in the world.
In this latitude range in our country, 76.29 million trees are grown, and 3.63 million ton of apples are
produced in approximately 1.75 million decare. Canakkale province (39°-40° latitude) is one of the areas
in the country, apple production is based on old cultures and its share in the country in terms of number
of trees, production area and quantity is among the top ten provinces with 1.97% (1.50-million trees),
2.41% (42-thousand decare) and 2.90% (105-thousand tons) respectively. 59.86% of the total trees in the
province, 72.01% of the production area and 71.57% of the yield are provided by Bayramig district located
south side. Orchard size is generally small-scale and below 20-decare (except 1-2 commercial orchards),
2-time tillage, 4-time irrigation, 2-time fertilization, pruning and fruit-thinning cultural practices were
performed in year. It has been found that the average pesticide application was performed 12-time in a
year for all pest control (for example, apple worm, black spot) and its share in total costs is around 30%,
followed by harvesting, irrigation, fertilization and soil management practices. The cost of direct inputs
such as fuel, fertilizer, pesticide, electricity was estimated as 70%. Additionally, labour requirement per
tree was recorded around one person in year and the highest labour consumption was required at the
harvesting stage. On the other hand, cold storage and packaging facilities are inadequate for the province
when manual labour was common practices in the 50% of them and others had automatic systems.
Commodity exchange, chamber of commerce and Industry, governorate, special provincial
administration, fruit unions and other civil organizations should be more efficient especially in storage
and marketing of products for sustainability of apple production in the area. Generally, companies and
cooperatives came first in terms of having cold storages, followed by individuals and municipalities and
provincial special administrations. It has been determined that approximately 90% of the total personals
in these units are labours.

*: This study has been prepared from the preliminary studies of the first author’s ongoing Master of
Science Thesis at COMU Graduate School of Natural and Applied Sciences.

Keywords: Apple, Cultivation practices, Economic analysis.
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Ozel Tasarim Bir Giibre Siyiric1 Kiireginin Yapisal ve Islevsel Elemanlarinda Sonlu
Elemanlar Yoéntemi ile Gerilme Analizi

Ismail BOYARY, H. Kiirsat CELIK?, Deniz YILMAZ?
!Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Antalya
’Isparta Uygulamali Bilimler Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri
Miihendisligi Boliimii, Isparta
ismailboyar@akdeniz.edu.tr

Glibre siyiricilar otomasyon sisteminin gelismis oldugu, genellikle 50 bas ve iizeri biiyiikbag
yetistiriciligin yapildigi isletmelerde kullanilan ve bu tip isletmelerde insan ig yikiinii oldukg¢a azaltan
basit ama islevi yliksek tarim aletleri arasinda yer almaktadir. Genellikle bir bag ¢ekme mekanizmast ile
calisan bu aletler ¢ekilme yontemine gore pistonlu ve zincirli olarak iki grupta incelenmektedir. Yaygin
olarak kullanilan zincirli siyiricilarda, sistem baslica iki siyirict kiiregi, ilerleme hareketini veren bir
styirici kulesi, elektrik motoru ve cekme isini gerceklestiren zincirden olugmaktadir. Giibre siyirma islemi
sirasinda alet tasarimi ihtiya¢ duyulan gereklilikleri karsilayabilecek geometrik o6zelliklere uygun
tasarlanmamig ve/veya alet imalatinda kullanilan malzemeler tasarim ihtiyaglarina cevap verebilecek
sekilde secilmemis ise aletin ¢alismasi sirasinda siyirma ve zincir ¢ekme ylikiine bagli olugsan dengesiz
yapisal gerilme dagilimlart alet ve elemanlari iizerinde istenmeyen plastik deformasyon ve kirilma
hasarlarina neden olabilmektedir. Bu tip istenmeyen hasarlarin 6niine gecmek ve en iyiyi temsil eden
tasarimlarin ortaya kondugu makineleri imal edebilmek adina makine ve alet tasarimlarinda ileri diizey
bilgisayar destekli tasarim ve miihendislik uygulamalarimi kullanmak olduk¢a yararli olmaktadir. Bu
calismada 100 adet kapasiteli biiyiik bas hayvan yetistiriciliginin yapildig1 bir isletme biiyiikliigiine uygun
sekilde, 3.75 [m] siyirma genisligine sahip bir giibre siyirici kiireginin ii¢ boyutlu bilgisayar destekli
tasarimi gergeklestirilmis, yapisal ve islevsel elemanlarimin gercek calisma kosullari altinda ugradigi
deformasyon davranisi ticari bir, sonlu elemanlar yontemi kodu ile analiz edilmistir. Sonlu Elemanlar
Analizi sonrasi aletin tanimlanan ¢aligma kosullarinda gosterdigi deformasyon davranisi simiile edilmis,
faydali gorsel ve sayisal c¢iktilar ortaya konmustur. Analiz sonucunda alete ait govde ve giibre siyirici
kiiregi, kullanilan malzemelerin akma mukavemeti degeri baz alinarak degerlendirilmis ve aletin yapisal
ve islevsel elemanlarinin herhangi bir plastik deformasyon ya da kirilma hasarina ugramadan ¢alisabildigi
gosterilerek 6zel tasarlanan alet, prototip imalati i¢in yonlendirilmistir.

Anahtar Kelimeler: Hayvancilikta Mekanizasyon, Giibre Siyirici, Sonlu Elemanlar Y6ntemi, Gerilme
Analizi, Tarim Makineleri Tasarima.
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Stress Analysis with Finite Elements Method in Structural and Functional Elements of a
Special Design Manure Scraper

Fertilizer scrapers are among the simple but functional agricultural tools which are used in the
enterprises where the automation system is developed and generally used in enterprises where cattle
breeding is number of 50 and above which reduces the human workforce in such enterprises. These tools,
which are usually operated with a bonding pull mechanism, are examined in two groups as piston and
chain according to the pull method. In the widely used chain scrapers, the system consists mainly of two
scraper shovels, a scraper tower which gives the forward of movement, the electric motor and the chain
that performs the pulling work. If the tool design during the manure process is not designed to meet the
required geometry requirements and / or the materials used in the tool manufacturing are not selected to
meet the design requirements, the unstable structural stress distributions due to the stripping and chain
tensile load during the operation of the tool, and the unwanted plastic deformation on the tools and
elements can cause breakage damage. In order to avoid such unwanted damages and to produce machines
that represent the best designs, it is very useful to use advanced computer aided design and engineering
applications in machine and tool designs. In this study, a three-dimensional computer-aided design of a
manure scraper shovel with a stripping width of 3.75 [m] was carried out in accordance with the size of a
cattle breeding farm with a capacity of 100 units. The deformation behavior of structural and functional
parts under actual working conditions was analyzed by finite element method code. After Finite Element
Analysis, the deformation behavior of the instrument in defined working conditions is simulated and
useful visual and numerical outputs are shown. As a result of analysis, the body and manure scraper shovel
of the instrument were evaluated based on the yield strength value of the materials used and the specially
designed instrument was shown to produce prototypes by showing that the structural and functional
elements of the instrument can operate without any plastic deformation or breakage damage.

Keywords: Mechanization in Livestock, Fertilizer Scraper, Finite Element Method, Stress Analysis,
Agricultural Machinery Design.
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Géoriintii isleme Teknikleri Kullamlarak Celtik Yamkhigi Hastahginin Tespit Edilmesi

Oguzhan SOYDAN, Alper TANER
Ondokuz Mayis Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Mithendisligi Boliimii,
Samsun
alper.taner@omu.edu.tr

Celtik yaniklik (Pyricularia Oryzae) hastaligi, %50’ye varan iirin kayiplarina neden
olabilmektedir. Celtik yaniklik hastaligimin miicadelesinde ge¢ kalinmasi ya da miicadelenin kisa
zamanda yapilamamast sonucunda {riin kayip oranlarindaki artiglar daha da fazla olmaktadir.
Teknolojinin gelismesi ile birlikte, hastalik tespiti ve dogru ila¢ kullaniminin yan1 sira, hastalikli alanlarin
ilaglanmasi, insan ve gevre saglig1 ile dogal denge i¢in olduk¢a 6nem kazanmistir. Calismada, geltik ekili
arazilerde celtik yaniklik hastaliginin tespit edilmesi ve herbisit kullaniminin azaltilmasina katkida
bulunulmas1 amaglanmstir. Bu amagla arastirmada Gériintii Isleme Teknikleri kullanilmis ve hastalikli
alan tespitine yonelik olarak Yapay Sinir Aglar1 (YSA) modeli gelistirilmistir. YSA modelinde, Goriintu
Isleme Teknikleri ile elde edilen hastalikl1 alanlar giris ve gercek hastalikli alanlar ise ¢ikis parametresi
olarak degerlendirilmistir. Calismada egitim i¢in 60 ve test i¢in 25 veri olmak iizere toplam 85 veri
kullanilmistir. Agin yapisi 1-(4-6)-1 olacak sekilde, 1 giris katmani, 2 ara katman ve 1 ¢ikis katmani
olarak dizayn edilmis ve ara katmanlarin ndron sayilar1 4-6 olarak belirlenmistir. Ayrica birinci ara
katmanda purelin, ikinci ara katmanda tansig, ¢ikis katmaninda ise purelin transfer fonksiyonlari
kullanilmistir. YSA modelinin egitim verilerine ait RMS, R? ve hata degerleri sirastyla 0.00057, 0.9999
ve %0.48, test verilerine ait ise 0.00094, 0.9999 ve %0.69 bulunmustur. YSA modeli ile elde edilen
sonuglarin gercek veriler ile uyumluluk i¢inde oldugu tespit edilmistir. Gelistirilen YSA modeli ile celtik
yaniklig1 hastaliginin tespit edilmesi ve ila¢ kullaniminin azaltilmasia yonelik olarak tarim makinalari
sanayisinde makine tasarimi ve iiretimi miimkiin olabilecektir.

Anahtar Kelimeler: Goruntl isleme, Yapay sinir aglar1, Celtik yaniklik hastaligi
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Determination of Paddy Leaf Blight Disease using Image Processing Technique

Paddy blight (Pyricularia Oryzae) disease can cause crop losses of up to 50%. Increases in product
loss rates are even greater as a result of delayed or inability to combat paddy blight disease. With the
development of technology, disease detection and correct pesticide use, as well as disinfection of diseased
areas, has gained great importance for human and environmental health and natural balance. The aim of
this study was to determine paddy blight in paddy cultivated land and to contribute to the reduction of
pesticide use. For this purpose, Image Processing Techniques were used and Artificial Neural Network
(ANN) model was developed for determination of diseased area. In the ANN model, diseased areas
obtained by Image Processing Techniques were evaluated as input and real diseased areas as output
parameters. In the study, a total of 85 data, 60 for training and 25 for testing, were used in the study. The
structure of the network was designed as 1-(4-6)-1, 1 input layer, 2 hidden layers and 1 output layer and
the number of neurons of the hidden layers is determined as 4-6. In addition, purelin transfer functions
were used in the first hidden layer, tansig in the second hidden layer, and purelin in the output layer. The
RMS, R? and error values of the ANN model were 0.00057, 0.9999 and 0.48%, and the test data were
0.00094, 0.9999 and 0.69%, respectively. The results obtained by ANN model were found to be in
agreement with the actual data. With the ANN model developed, it will be possible to design and
manufacture machinery in the agricultural machinery industry in order to determine paddy blight disease
and reduce the use of pesticide.

Keywords: Image processing, Artificial neural network, Paddy leaf blight disease.
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Farkh Hammaddelerden Uretilen Peletlerin Renk Ozellikleri ile Termokimyasal
Ozellikleri Arasindaki fliskinin Arastirilmasi

Hasan YILMAZ, Mehmet TOPAKCI, Murad CANAKCI, Davut KARAYEL
Akdeniz Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi Boliimii,
Antalya
hasanyilmaz@akdeniz.edu.tr

Biyokiitle peleti, iiretimi ve kullanimi son yillarda diinyada oldugu gibi iilkemizde de
yayginlagsmaya baslamistir. Diinya genelinde pelet sektoriinde, genellikle orman iiriinleri artiklar pelet
hammaddesi olarak kullanilmaktadir. Bunun yaninda, bolgesel nitelikte potansiyele sahip olan tarimsal
artiklar, peyzaj artiklart ve park ve peyzaj alanlarinda ortaya ¢ikan bitkisel artiklar gibi biyokiitle
kaynaklar1 da pelet hammaddesi olarak degerlendirilebilmektedir. Yapilan ar-ge ve iiretim ¢alismalarinda
termokimyasal 6zellikler, peletlere ait bilinmesi gereken temel kalite verileri arasinda yer almaktadir.
Ancak bu verilerin belirlenmesi zaman ve maliyet yoniinden ¢aligmalar sinirlandirabilmektedir. Yapilan
saha ¢alismalarinda peletler renginin dikkate alindig1 ve agik/sar1 renkli peletlerin daha ¢ok tercih edildigi
belirlenmistir. Yaygin bir kantya gore pelet renginin koyulagmasi, tiiketici tarafindan pelet kalitesinin
azaldig1 seklinde yorumlanmaktadir. Bitkisel materyalin kendi renginden ayri olarak icerisinde farkl
oranlarda karigsmis olan dal, yaprak, kabuk vb. kisimla pelet renginin veya tonlarinin degigsmesine neden
olabilmektedir. Bununla ilgili yiiriitiilen baz1 ¢aligmalarda, hammadde i¢ine karistirilan yaprak ve ince
dallarin pelet renginde koyulasmaya neden oldugu, ayn1 zamanda pelet kiil iceriginde de artiglara neden
oldugu tespit edilmistir. Son yillardaki goriintli analiz yontemlerinde yasanan gelismeler de dikkate
almarak pelet rengi ile pelet termokimyasal ozellikleri arasindaki iliskilerin arastirilmasinin yararl
olacag1 ongdriilmiistiir. Bu calismada, pelet renk degerleriyle pelet termokimyasal 6zellikleri arasinda
iliski incelenmis, renk parametrelerinin pelet kalitesine etkisi konusunda bir yaklasimda bulunulmustur.
Calismada, farkli biyokiitle hammaddelerinden iiretilen peletlerin CIELAB renk uzayinda renk
parametreleri analiz edilmistir. Her bir pelet ¢esidi i¢in ayr1 ayri belirlenen L, a, b, C ve h degerleri,
peletlerin Karbon, Hidrojen, Nitrojen, Oksijen, kiil icerigi ve 1s1l degerleriyle karsilagtirilmistir. Renk
degerleri ve pelet termokimyasal analizleri arasinda korelasyon esitlikleri olusturularak, renk degerine
gore pelet 6zelliklerinin tahminlemesi yapilmaya ¢alisilmistir. Calisma sonucuna gore, L, b, C ve h
degerlerinin Karbon, a degerinin Hidrojen, h degerinin Oksijen ve 1s1l degerle degisken oranlarda iligkili
oldugu belirlenmistir.

Anahtar Kelimeler: Pelet rengi, Biyokutle, Termokimyasal 6zellik
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Investigation of the Relationship Between Color Properties and Thermochemical
Properties of Pellets Produced from Different Raw Materials

Biomass pellet production and consumption has become widespread in our country as in the world
in recent years. In worldwide, generally forest industry residues are used for pellet raw material. In
addition, biomass resources such as agricultural residues, landscape residues and plant residues in park
and landscape areas, which have regional potential, can be considered as pellet raw materials. With the
scope of R&D and production studies, thermochemical properties are among the basic quality data to be
known of the pellets. However, the determination of these data may limit the studies in terms of time and
cost. In the field studies, it was determined that the color of the pellets was taken into consideration and
light / yellow colored pellets were preferred more. It is widely believed that the darkening of the pellet
color is interpreted by the consumer as decreasing the pellet quality. In some studies, it was found that the
leaves and branches mixed into the raw material cause darkening of the pellet color and also increase the
pellet ash content. Considering the recent developments in image analysis methods, it was predicted that
the relationship between pellet color and pellet thermochemical properties would be beneficial. In this
study, the relationship between pellet color values and thermochemical properties of pellets was
investigated and an approach was made on the effect of color parameters on pellet quality. Color
parameters of CIELAB color space of pellets produced from different biomass raw materials were
analyzed. The L, a, b, C and h values determined separately for each type of pellets were compared with
the Carbon, Hydrogen, Nitrogen, Oxygen, ash content and heating values of the pellets. Correlation
equations were created between the color values and thermochemical analyzes of pellets and the pellet
properties were estimated according to the color value. According to the results of the study, it is evaluated
that L, b, C and h values are related to Carbon content, a value is Hydrogen content, h value is related to
Oxygen content and heating value at variable rates.

Keywords: Pellet color, Biomass, Thermochemical properties
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FT-NIR Spektroskopisi Yontemi Kullanilarak Siitteki Su Karisimlarinin Tahmini

M. Burak BUYUKCAN, Eray YILMAZ
Canakkale Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi
Bolimi, Canakkale
buyukcanb@comu.edu.tr

Insan saglig1 ve beslenmesinde siit ve siit iiriinleri nemli temel besin kaynaklarmin baginda yer
almaktadir. 2010 yilinda iilkemiz siit tiretimi yaklasik 12.5 milyon ton olarak tespit edilirken, 2017
verilerine gore bu durum 19 milyon ton siit iiretimi olarak gergeklestirilmistir (TUIK, 2017). Giiniimiizde
stitiin saglik agisindan ne kadar 6nemli oldugu bilinmesine ragmen bazi siit iireticilerinin trettikleri
uriinlere Kkatki maddeleri koyarak siitiin kimyasal ve genel yapisi ile degisimlere neden olduklari
bilinmektedir. Hasarsiz teknikler giiniimiizde olduk¢a hemen hemen her alanda kullanilmaya
baglanmistir. Bu calisgmada su ile karigtirilan siit 6rneklerinin FT-NIR spektrometre kullanilarak kalite
iceriklerini hasarsiz bir sekilde tespit edilmesi amaclanmugtir. Siit karisgimlarinda su olarak saf su
kullanilmigtir. Karigimlar oda sicakliginda hazirlanmis olup daha sonra 1 ml kapasitesinde ki cam tiiplere
konulmustur. Toplamda 50 adet karistm Ornegi hazirlanarak ayni gilin igerisinde Ol¢limleri
gerceklestirilmistir. Karisimlar %100 siit, %75 siit-%25 Saf su, %50 sit-%50 saf su, %25 siit-%75 Saf su
ve %100 saf su ile hazirlanmistir. Siit analizleri sivi 6lgiimlerin yapildigi “Sample Compartment (SC)”
modunda gerceklestirilmistir. SC dlgtimleri 780-2500 nm spektrum aralifinda gerceklestirilmistir. Siit ve
su karisimlari; ¢oziiniirliigii 8 cm-1 ve 128 tarama olacak sekilde elde edilmistir. Orneklerin spektrumlari
daha onceden doldurulmus ve 1 ml kapasitesinde ki cam tiiplerden alinmistir. Siit karisim analizleri,
OPUS programu igerisinde yer alan IDENT analiz yontemi ile gergeklestirilmistir. Ident ydntemi, asagida
verilen 0klit uzaklik prensibine dayanarak yapilmaktadir.

D= II.'IIrZ (a (k) — b(k))?
(3

Bu esitlikte uzaklik (D) test spektrumlar ile referans spektrumlart arasinda ki uzaklik olarak
tanimlanmaktadir. a(k) ve b(k), a ve b spektrumlarinda ki ordinat degerlerini vermektedir. Siit
karisimlarinda Ident analiz yontemi ile tahminlenen esik degeri 0.94918 olarak belirlenmistir. Bu esik
degeri referans alindiginda, referans degerinin altinda kalan tahmin degerleri dogru, listiinde kalan tahmin
degerleri ise yanlis olarak degerlendirilmistir. Buna gore siit karigimlari karsilagtirildiginda %100 siit olan
Orneklerde ki tahmin degerimiz 0.0001 olarak belirlenirken %75 siit-%25 Su igeren tahmin degeri
0.42475, %50 siit-%50 su igeren tahmin degeri 0.68377 ve %25 siit-%75 su olan drneklerde ki tahmin
degerimiz 1,03844 olarak tanimlanmistir. Bu durumda igerine %50°den fazla su karistirilan 6rneklerde ki
tahminleme basarisi olumlu sonu¢ vermektedir. Elde edilen spektrumlarda goriilen 6nemli piklere
bakildiginda su i¢in 1865, 1791, 1400 nm dolaylarinda oldugu goriilmektedir. Siit i¢in ise 1390, 1193 ve
974 nm spektrumlar1 6nem arz etmektedir. Sasic ve Ozaki (2000) yapmis olduklar1 ¢alismada, 1100-1900
nm arasinda siit igerisinde yag ve protein igeriklerini, 1235-1290 nm’lerde protein ve su igerigini ve 1350-
1650 nm arasinda ise su igeriklerine ait spektrum piklerinin oldugunu tespit etmislerdir. Ident analiz
metodu kullanilarak yapilan tahminlemede, saf siitiin ig¢ine belirli oranlarda karigtirilan suyun
belirlenmesinde olumlu sonuglar elde edilmistir. Bu tip hasarsiz tekniklerin kullanilmasi ile gida
iirlinlerinde yapilan sahteciligin 6ne gecilmesi amaglanmaktadir.
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Estimation of Milk Water Mixtures Using FT-NIR Spectroscopy Method

In human health and nutrition, milk and dairy products are among the most important nutritional
sources. While milk production of our country was determined as 12.5 million tons in 2010, according to
2017 data, this amount was 19 million tons (TUIK, 2017). Although it is known how important milk is
for health today, it is known that some dairy producers add additives to the products they produce and
cause changes in the chemical and general structure of milk. Non-destructive techniques are now being
used in almost every field. In this study, it was aimed to determine the quality contents of milk samples
mixed with water without any damage by using FT-NIR spectrometer. Pure water was used as water in
milk mixtures. The mixtures were prepared at room temperature and then placed in 1 ml glass tubes. A
total of 50 mixture samples were prepared and measured on the same day. The mixtures were prepared
with 100% milk, 75% milk-25% Pure water, 50% milk-50% pure water, 25% milk-75% Pure water and
100% pure water. Milk analyzes were performed in the Com Sample Compartment (SC)” mode, where
liquid measurements were performed. SC measurements were performed in the spectrum range of 780-
2500 nm. Milk and water mixtures; resolution of 8 cm-1 and 128 scans were obtained. The spectra of the
samples were previously filled and taken from glass tubes with a capacity of 1 ml. Milk mixture analyzes
were performed by using IDENT analysis method in OPUS program. The ident method is based on the
Euclidean distance principle given below.

D= II.'IIrZ (a (k) — b(k))?
(3

In this equation, the distance (D) is defined as the distance between the test spectra and the reference
spectra. a (k) and b (k) give the ordinate values in the a and b spectra. The estimated threshold value of
milk mixtures was determined as 0,94918 by Ident analysis method. When this threshold value is taken
as a reference, the estimation values below the reference value are correct and the estimation values
remaining above the reference value are considered to be incorrect. According to this, when our milk
mixture is compared, our estimation value in 100% milk samples is determined as 0.0001 while 75% milk
- 25% Water containing value is 0.42475, 50% milk - 50% water is estimated value of 0.68377 and 25%
milk- In our samples with 75% water, our estimate value is defined as 1.03844. In this case, more than
50% of water mixed samples in the success of the forecasting results are positive. It is seen that the
important peaks in the obtained spectra are around 1865, 1791, 1400 nm for water. 1390, 1193 and 974
nm spectra are important for milk. Sasic and Ozaki (2000) in their study, between 1100-1900 nm in milk
and protein content of milk, 1235-1290 nm protein and water content and between 1350-1650 nm water
content of the spectrum peaks have found that the spectrum. In the estimation made using the ldent
analysis method, positive results were obtained in the determination of the water mixed in certain
proportions to the pure milk. The use of such non-destructive techniques is aimed to advance the
counterfeiting of food products.
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Bast Lifli Bitkiler Hasat Mekanizasyonu
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Saplarindan ve yapraklarindan lif elde edilen bitkiler, lifli bitkiler arasindaki en verimli olanlardir.
Pamuk, keten, kenevir, kenaf, rami, 1sirgan otu, jiit gibi bast lifleri, bitkinin floemiyle iligkili sklerenkima
lifleri olup genellikle tekstil, insaat, otomotiv ve diger alanlarda endiistriyel uygulamalar i¢in kullanilir.
Son yillarda, bastlifleri gticli, hafif kompozit malzemelerin Gretimi icin yenilenebilir hammaddeler olarak
da 6nemlidir. Bastliflerinin genel hasat yontemi, saplar1 sokmek ve esit olarak iist liste gelecek sekilde
tarla {izerine yayarak yapilmaktadir. Saplar tarla iizerine yayma isleminde amag, lifleri saran sap
materyalinin bakteri ve mantarlarin birlikte c¢aligmasi, giines, hava ve ¢ig yardimiyla ¢oziilmesini
saglayacak havuzlama i¢in ortam yaratmaktir. Biitiin bu islemler hasadin uygun olarak yapilmis olmasina
baglidir. Bast liflerine son yillarda artan ilgiye ragmen 6zellikle Tiirkiye’de hasat teknolojilerinde 6nemli
bir bosluk bulunmaktadir. Bast lifleri tekstil ve diger yiiksek kaliteli uygulamalar i¢in lif elde etmek
amaciyla yetistirildiklerinde, lif kalitesinin en iyi oldugu donemde hasat edilmelidirler. Lifli bitkilerin
hasadinda kullanilan bigme makinelerinin bir kismi, bigcerdoverler ilizerinde yapilan modifikasyonlar
sonucu bu amagla kullanilan makinelerdir. Bu nedenle, {iretim maliyetini diisiiren ve lif kalitesini koruyan
hasat teknolojilerine hala ihtiyag¢ duyuldugu soylenebilir. Bu c¢alismanin amaci, sapindan ve
yapraklarindan lif elde edilen bitkiler arasinda keten ve kenevire odaklanarak, bu bitkilerin hasat
sistemlerini incelemek ve degerlendirmektir.

Anahtar Kelimeler: Keten bicerdtver, Kenevir bigerdover, Mekanik hasat sistemleri.
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Mechanization of Fiber Crops Harvesting

About two thousand species of plants are known in the world to yield natural fibers, but just a few
are commercially important, providing nearly 90% of the global production of natural fibers. The bast
fiber crops are considered the major contributors among the productive fiber plants. The bast fibers are
sclerenchyma fibers associated with the phloem of crops such as cotton, flax, hemp, kenaf, ramie, nettle,
jute, etc. generally bast fibers are used for industrial applications in textile, construction materials,
automotive, acoustic and thermal insulation, furniture, and other industries. Recently, bast fibers are also
important as renewable raw materials for the production of strong, lightweight composite materials,
offering several advantages as a replacement for fiberglass. Usual method of harvesting of fiber straw is
pulling the plants and evenly spreading plant stalks on layers in fields for the purpose of retting, where
the combined action of bacteria and fungi, sun, air, and dew dissolving the stem material surrounding the
fiber bundles, which depends largely on the efficiency of the harvesting process. Although there has been
anoticeable interest in bast fiber crops recently, there are gaps in harvesting technologies in Turkey. When
bast fiber crops are grown for textile fiber and other high-quality applications, the crop should harvest
when the fiber at its highest quality. Since most of the fiber harvesters are modified harvesters of mowers
or others, this means there is still a need for harvesting technologies that reduce the cost of production
and maintain the quality of the fiber. The aim of this paper is to present a review of the common systems
of mechanical harvesting for bast fiber crops, with more attention to hemp (Cannabis sativa L.) and flax
(Linumusitatissimu L.).

Keywords: Flax harvester, Hemp harvester, Mechanical harvesting systems.
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NIR Spektroskopi Kullanarak Domateste Sertligin Hasarsiz Olarak Tahmin Edilmesinde
Farkh Sertlik Ol¢iim Yontemlerinin Degerlendirilmesi*

Aysun iIGDECI, M. Burak BUYUKCAN, ismail KAVDIR
Canakkale Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Tarim Makinalar1 ve Teknolojileri Miihendisligi
Bolimi, Canakkale
aysun.igdeci@gmail.com

Giiniimiizde tiiketicilerin iiriin kalitesindeki beklentileri giderek artan bir egilim gdstermektedir.
Tarimsal Urunlerin kalite tespiti ve analizleri genellikle kimyasal ya da fiziksel 6lcim yontemlerinin
kullanilmasi ile hasarli olarak yapilmaktadir. Buna karsin giiniimiizde, VIS/NIR, NIR spektroskopiye
dayali 6l¢lim ve modelleme yontemleri, goriintii isleme teknikleri ve diger teknik gelismeler iirlin
kalitesini hasarsiz olarak tespit etmeye yonelik tekniklerin gelistirilmesine yardim etmektedir. NIR
spektroskopisi, meyve ve sebzelerin i¢sel ve digsal kalite tahmininde hasarsiz 6lgim ydntemlerinin
gelistirilmesinde 6nemli avantajlar saglamaktadir. Ozellikle domates gibi hassas iiriinlerin kalite
oOzelliklerinin belirlenmesinde sertlik parametreleri biylik 6nem arz etmektedir. Sertlik, tiketicilerin
domates iirlinlerinde dikkat ettikleri 6nemli bir kalite kriteri olarak karsimiza ¢gikmaktadir. Domateslerin
olgunlagmasi agamalarinda, raf 6miirleri siirecinde ve tagima-iletim sirasinda tirtinlerde mekanik hasarlar
ile yumusamalar goriilmektedir. Bu doku yumusamalari {irlinlerin su kaybindan dolay1 diisen turgor
basincina bagl olmaktadir. Bu durum Grunlerin sertlikleri Gzerinde olumsuz etkiler yaratmakta ve Grin
sertliklerinin dogru olarak algilanmasimnin Onemini arttirmaktadir. Meyve ve sebzelerde sertlik
Ozelliklerinin dlgtimleri genellikle et ve kabuk sertlikleri baz alinarak gergeklestirilmektedir. Domateste
sertlik, delme, sikistirma, akustik gibi farkli yontemler kullanilarak 6lgiilebilmektedir. Bunun yaninda,
uygulanmakta olan bu sertlik 6lgme ydntemlerinden hangilerinin VIS/NIR ya da NIR spektroskopi
yontemlerinin kullanilmasi ile gelistirilen hasarsiz sertlik tahmin modellerinin gelistirilmesinde daha etkin
sonuclar alinmasini sagladigi merak konusudur. Bu ¢alisma, domateste sertligin NIR spektroskopi ile
hasarsiz olarak tahmin edilmesinde literatiirde bugiine kadar rapor edilen sertlik 6l¢iim yéntemlerinden
hangilerinin etkin oldugunu ortaya koymay1 amaglayan bir derleme ¢aligmasidir.

*:Bu calisma birinci yazarm Canakkale Onsekiz Mart Universitesi Fen Bilimleri Enstitiisiinde devam
eden Yiiksek Lisans tezinin 6n ¢alismalardan hazirlanmistir.

Anahtar Kelimeler: Anahtar kelimeler: Domates sertligi, NIR spektroskopi, delme sertlik 6l¢iimii,
sikistirma sertlik ol¢timii, akustik sertlik 6l¢timii, hasarsiz kalite 6l¢timii.
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Evaluation of Different Firmness Measurement Techniques in Estimating Tomato
Firmness Non-Destructively Using NIR Spectroscopy

Nowadays, consumer expectations for produce quality have been increasing from day to day.
Quality detection and analysis of agricultural produce have been practiced destructively in general based
on chemical and physical measurement methods. However, today, measurement and modelling methods
based on VIS/NIR or NIR spectroscopy, image processing techniques and other technical developments
help development of non-destructive measuring techniques to detect produce quality. NIR spectroscopy
has been providing enormous advantages in estimating inner and outer qualities of fruits and vegetables.
Firmness parameters are very important in determining quality criterions of perishable products such as
tomatoes. Firmness, is an important quality criterion which consumers pay attention on tomatoes.
Mechanical injuries and softening can happen to tomatoes during the processes of maturation, shelf life
and transportation. This type of softening is due to the turgor pressure drop which is caused by the water
loss from the products. These processes cause negative effects on firmness values of the products and
increase the importance of detecting firmness of the products precisely. Measuring firmness of fruits and
vegetables have been practiced considering primarily flesh and skin firmness. Tomato firmness can be
measured using different techniques such as, puncture, compression, acoustic. On the other hand, which
ones of these firmness measuring techniques are more effective in establishing models for non-destructive
firmness estimation using VIS/NIR and/or NIR spectroscopy is a matter of interest. This study is a review
aiming to find out which firmness measuring techniques reported in literature so far are more effective in
estimating tomato firmness using NIR spectroscopy non-destructively.

*: This study has been prepared from the preliminary studies of the first author’s ongoing Master of
Science Thesis at COMU Graduate School of Natural and Applied Sciences.

Keywords: Tomato firmness, NIR spectroscopy, puncture firmness test, compression firmness test,
acoustic firmness test, non-destructive quality measurement.
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