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Abstract
Aygun, I. and E. Cakir, 2014. Development and determination of the field performance of stalk choppers
equipped with different blade configurations. Bulg. J. Agric. Sci., 20: 1268-1271
The objective of this study was to determine the cutting performance of different design of stalk choppers as they are
equipped with different blades and run at different rotational speeds in vineyard for chopping stalks after pruning. In order
to meet this objective, cutting performance, power requirements, and fuel consumptions of stalk choppers having different
number of blades, blade design, and rotational speed were determined at different forward speeds in vineyard. According to
the results, machine type and forward speeds were found statistically significant once choppers were compared in terms of
power requirements, fuel consumptions and chopping effectiveness. Prototype chopper 1 provided the best chopping performance with 62.92 % in the range of 0-10 cm chopped stalk length with lowest power requirement of 4.06 hp m-1 and the second
best fuel consumption of 4.11 L h-1 m-1 comparing to other two stalk choppers. Generally, conventional stalk chopper had the
worst chopping effectiveness with highest power requirement and fuel consumption as 37 %, 6.03 hp m-1, and 4.13 L h-1 m1,
respectively.
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Introduction
Turkey is located in a convenient climatic region for viticulture and has the oldest and rooted culture of viticulture as
a genetic center of the World. This culture that extends to 7-8
thousand years ago is still practiced in many regions in Turkey
due to its ecological advantages. Ancient civilizations formed in
Anatolia as declared to be the homeland of viticulture by many
scientists lived with the culture of viticulture (Altindisli, 1997).
According to the statistical results, it has been found big
structural differences in vineyards in the World. Currently,
60-70 million tons of grapes are produced from 10 million
hectares of vineyard in the World.
Turkey, as one of the biggest grape producer in the World,
produced 3.850.000 tons of grapes from 516.000 ha area of vineyard in 2005 according to the statistical data. It is well known fact
that except the province Agri, grapes are produced from almost
every region in Turkey which is located in the best area of the
vineyard production in the world (Ilter and Altindisli, 2007).
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Intensive labor use in the vineyard rather than appropriate
machine, results in low yield in Turkey unlike many grape
producing countries. On the other hand, yield and quality
increase in vineyards could be established only with implementing agricultural practices such as irrigation, fertilization, tillage, and plant protection from the beginning of establishing vineyard (Gucuyen, 2007).
Ege region plays a leader role for the number of vineyards
and grape production as compared to other regions in Turkey.
Average yield recently increased to 10 ton/ha as a result of
the employing modern viticulture techniques. For this reason, Ege region can be assumed to be a good model for the
determination of vineyard mechanization levels.
Pruned plant materials once they are chopped efficiently
are an important source of organic matter for soils. Mostly
burning the pruned vineyard stalks or sometimes using as a
material for heating houses, unfortunately, are the two common ways of getting rid of the materials out of vineyard in
Turkey (Acaroglu et al., 1999).

Field Performance of Stalk Choppers Equipped with Different Blade Configurations
According to the recent investigations, most of the stalk
choppers used in vineyards has high revolutions (1900 rev/
min) and can not perform efficient cutting in Turkey (Anonymous, 1998; Dereli and Cakir, 2010). To improve the effectiveness of choppers used in Turkey, this study was undertaken. For this purpose, two new design choppers (prototype1
and 2) were developed and their performances were compared with a conventional chopper.

Materials and Methods
Two new design stalk choppers were developed in comparison to conventional stalk choppers for vineyards. The
blade type and number of blades along with the knife orientation and rotational speed of the rotor were selected differently
on new models. The technical parameters are given Table 1.
As seen from Table 1, new prototype model stalk choppers have a counter bar through which blades pass to improve
the chopping effect. Rotational speeds of the rotors on models were also reduced from 1920 rev/min to 1290 rev/min and
1030 rev/min for prototype 1 and 2, respectively. All machines
were powered by tractor with 540 PTO. Experiments were carried out at Manisa Viticulture Research Station located in Muradiye, Manisa in years of 2008 and 2009. Chopped materials
were pruned grape vine stalks of Sultani seedless grape variety
which is produced widely in the region. The vines were spaced
3 m x 2 (row x vine). The total number of vines counted was
1660 per hectare area in the vineyard.
Pruned vineyard stalks in plots at uniform stalk density
were chopped with three different stalk choppers namely
Conventional, Prototype 1 and Prototype 2.
Power requirements and fuel consumptions of the choppers were measured at different forward speeds of 0.4 m s-1,
0.6 m s-1, and 1 m s-1 to determine the field performance.
Stalk samples were collected form the field after each trial to determine the stalk chopping performance and for this
purpose, moisture and stalk length of chopped stalks were
measured before and after chopping from which chopping ratio and chopping performance were determined.
Power requirements of the machines were determined by
measuring the torque with torque meter mounted on a crankTable 1
Technical parameters of stalk choppers
Rotational speed,
Machine type
rev/min
Conventional
1920
Prototype 1
1290
Prototype 2
1030
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shaft between tractor and chopper. The torque was calculated
with below formula
T . 2. n
P 
* 0 . 736  Hp  ,
60
where: P = power in Hp ,T = Torque (N m), n = PTO revolution (rpm).
Unit power requirement was calculated by dividing power
requirement to the working width of the machine.
Flow meter was used to determine the fuel consumption
of machines. Signals generated by the flow meter were recorded by the data logger. For comparing machines, unit fuel
consumptions were calculated in a similar way of calculation
of unit power requirement.
Chopping efficiency of each machine was determined
from stalk samples obtained from 2 m2 area in the experimental field. It is well known fact that length of chopped
stalks must be 2.5 cm or less for an efficient chopping (Ilter et
al., 1999; Altindisli, 1997; Altindisli et al.,1998).
The length of chopped stalk samples were measured and
grouped according to their lengths. Frequencies of the groups
were defined as 0-5, 5-10 and >10 cm. After grouping, samples
were weighted and chopping efficiency was determined by calculating the percentage of samples in different frequencies.
Randomized block design was used for statistical analysis.
Experiments were conducted on 5 blocks in 90 meter long rows.

Results
Power Requirement
Unit power requirements of stalk choppers are depicted in Figure 1. As seen from the figure, power requirements of stalk choppers changes with speed and an increase in speed results in increased power requirement. The difference among choppers was
found to be statistically significant. The lowest power requirement
was measured in prototype 1 as 3.05 hp m-1 at 0.4 ms-1. Conventional machine had the highest power requirement with 3.05 hp
m-1 measured at 1 ms-1 as compared to the other two choppers.
Fuel Consumption
Fuel consumption per unit working width of machines
changes with speed. Increasing the speed increased the fuel

Number of blades on the rotor
(Number/Type)*
60/L & 32/Flat type
60/Flat type
60/C type

Number of blades
on counter bar
30
30

Working width,
cm
210
200
200
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Fig. 3. Cutting efficiency of machines at a forward speed
of 0.4 m s-1
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Fig. 4. Cutting efficiency of machines at a forward speed
of 0.6 m s-1
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Cutting Efficiency
Cutting efficiencies of choppers in 3 different cutting
lengths (0-5, 5-10, > 10 cm) at 3 forward speeds are given
in Figures 3, 4, and 5. Cutting efficiencies of machines at all
speeds were found to be statistically significant. Increasing
speeds generally decreased the cutting efficiencies of the
choppers. Prototype 1 had the maximum cutting efficiency
by chopping more stalks in the lengths of 0-5 cm and 5-10 cm
and leaving less uncut materials comparing other machines.

In the speed 1, 19.48 % of the chopped stalks by prototype 1
was in the range of 0-5 cm length whereas only 9.04 % and
9.71 % of the chopped stalks could be cut in that length by
prototype 2 and conventional machine, respectively. Similar
results were obtained for 5-10 cm long chopped stalks ratio.

Cutting efficiency

consumptions (Figure 2). Fuel consumptions among the machines according to the speeds were statistically significant.
Prototype 2 had lower fuel consumptions in all speeds as
compared to the other two machines. The lowest fuel consumptions were measured in prototype 2 as 2.74 l h-1m-1, 2.91
l h-1 m-1 and 4.16 l h-1 m-1 at 0.4 m s-1, 0.6 m s-1 and 1 m s-1 forward speeds, respectively. Although prototype 1 had higher
fuel consumptions than conventional machine, both conventional and prototype 1 required statistical similar higher fuel
consumptions in all speeds comparing prototype 2.

Prototype 2
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Fig. 2. Fuel consumption of machines
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Fig. 5. Cutting efficiency of machines at a forward speed
of 1 m s-1

Field Performance of Stalk Choppers Equipped with Different Blade Configurations
Prototype 1 had the highest chopping percent in that range
comparing prototype 2 and conventional machine.
When we look at the speeds 2 and 3, prototype machine
1 comes forward in terms of chopping efficiency. For all
speeds, approximately 60 % of the materials were chopped
by Prototype 1 in the length of 0-10 cm by leaving only 40
% chopped materials in the length of more than 10 cm, while
other machines could chop the materials only 20-30 % in
small pieces. Conventional machine could not chop the material in the maximum speed of 1 m s-1.

Discussion
Based on the results of this research, machine type and
forward speeds were found to be statistically significant for
power requirements, fuel consumptions and chopping effectiveness of the machines. Generally, increasing speed increased the fuel consumptions and power requirements, and
reduced the performance of the machines.
The results from this study showed that prototype 1
equipped with a counter bar through which blades pass was
the most effective machine for chopping stalks in vineyard.
Prototype machine 1 provided the best chopping performance with 62.92 % in the range of 0-10 cm chopped stalk
length with lowest power requirement of 4.06 hp m-1 and the
second best fuel consumption of 4.11 L h-1 m-1 comparing to
other two stalk choppers. Generally, conventional stalk chopper had the worst chopping effectiveness with highest power
requirements and fuel consumptions. Beside, conventional
machine could not cut the material in the speed 3.

Conclusions
Authors of this Research intend, in the future, to design
a compact machine for not only using in vineyards for chopping the pruned grapevine stalks but also for corn, cotton
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and sunflower residue in the field. To do this more research
is needed.
Acknowledgements
The authors of this study would like to thank to Minister of Science, Industry and Technology, Turkey for financial
support under project No 00291.STZ.2008-2.

References
Acaroglu, M., A. S. Aksoy and H. Ogut, 1999. The Potential of
Biomass and Animal Waste of Turkey and the Possibilities of
These as Fuel in Thermal Generating Stations. Energy Sources,
21 (4): 339–346
Altındisli, A., H Coban, S. Kara, E. Ilter and U. Ilter, 1998. Büyük Menderes Havzasında Sofralık Üzüm Yetiştirilmesi Üzerinde Öneriler. Ege Bölgesi 1. Tarım Kongresi, 7-11 Eylül 1998,
Aydın, 1: 256–261 (Tr).
Altındisli, A., 1997. Çekirdeksiz Kuru Üzümde Ürün Değerlendirme
ve Tarımsal Sanayi, Ege Bölgesinde Çekirdeksiz Kuru Üzümün
Bugünkü Durumu, Geleceği, Sorunları ve Çözüm Önerileri
Paneli, 14. Ekim.1996, Ege Tarımsal Araştırma Enstitüsü, Menemen, İzmir (Tr).
Altındisli, A., 1997. Viticoltura Biologica e Sostenible in Turchia
(Organic and Sustainable Grape Growing in Turkey). Agricoltura Biologica e Sostenibile Nel Mediterraneo, 12-16 maggio
1997, Catania-Italy, pp. 254-258.
Anonimous, 1998. 1193-504, Ege üniversitesi Ziraat Fakültesi
Tarım Makinaları Bölümü Deney Raporları (Tr).
Dereli, I. and E.Cakir, 2010. Sap Parçalama Makinalarının Bağ
Çubuklarını Parçalama Etkinliklerinin Belirlenmesi, 26. Ulusal
Tarımsal Mekanizasyon Kongresi, Hatay, Turkey (Tr).
Gucuyen, A., 2007. Manisa İli ve Çevresinde Bağcılıkta Mekanizasyon Durumu, Sorunları ve İyi Tarım Uygulamalarına Yönelik
Çözüm Önerileri, Ege Üniversitesi Fen Bilimleri Enstitüsü Tarım
Makinaları Anabilim Dalı Yüksek Lisans Tezi, İzmir (Tr).
Ilter, E. and A. Altindisli, 2007. Türk sultanları çekirdeksiz kuru
üzüm, kuru incir, kuru kayısı. Ege kuru meyve ve mamülleri
ihracatçılar birliği. İzmir, 3-48: 139 (Tr).

Received June, 28, 2013; accepted for printing June, 2, 2014.

NOTE TO CONTRIBUTORS
Types of papers, published in the journal:
- papers reporting results of original research
- short communications
- reviews
- A detailed Guide for authors is printed in the ﬁrst issue to appear each year (see the web page of BJAS).
Acceptance of manuscripts
After the receiving the opinions of the Editorial board expert, the editor-in-chief decides on acceptance of the articles,
necessary corrections or revisions. The day the manuscript reaches the Editorial Secretariat for the ﬁrst time is given upon
publication as the date of receipt; the day of the editor-in chief decision is given as the date of acceptance for printing.
Text
(a) The manuscript should begin with an abstract of not more 250 words or 10% of the paper
(b) The ﬁrst page should include the title, author’s names and their afﬁliations
(c) The text should include Introduction, Materials and Methods, Results, Discussion, Conclusion, Acknowledgements
(if any) and References
References
(a) The references in the text should be cited as the name of the ﬁrst author plus “et al.”, followed by the year of publication
(b) The reference list should be in alphabetical order
Tables
(a) The tables should be as simple and as few as feasible for the presentation of the essential data. They should be in
Word or Excel program and in separate ﬁles, not in the text
(b) Explanations essential to the understanding of the table should be given at the bottom marked in an appropriate
way
Electronic manuscripts
Your disk should be submitted to the editorial secretariat or the article should be send by e-mail
The preferred word-processing packages are Word, WINDOWS
From the beginning of 1995 the Agricultural Academy in Bulgaria is publishing Bulgarian Journal of Agricultural
Science (BJAS) - the ﬁrst agricultural scientiﬁc journal in Bulgaria for fundamental and applied researches, published entirely in English language, and one of the few such journals in Central Europe.
Bulgaria is an agricultural country with traditions and long standing experience in the development of agrarian
science and production. BJAS, printing in English, in accordance with international standards, provides possibilities for Bulgarian agricultural science to enter adequately into the worlds scientiﬁc ﬁeld, to ﬁnd its place in reviews,
abstracts and electronic means for processing and transfer of scientiﬁc information. Besides scientiﬁc articles provided in Bulgarian universities and research institutes, BJAS publishes also articles from Eastern Europe and other
countries all over the world. The Editorial board of the journal includes prominent scholars from United Kingdom,
Belgium, Slovenia, Italy, Poland, Hungary, Germany, Greece, Czech Republic and Bulgaria.
THE JOURNAL IS INDEXED BY:
Abstr. Hyg., AgBiotech, Agri. Eng. Abstr., Anim. Breed. Abstr., Bio-Contr. News & Info.,
Crop Physiol. Abstr., Dairy Sci. Abstr., Field Crop Abstr., Food Sci. & Tech. Abstr., Forest Abstr., HelminthoL
Abstr., Herb. Abstr., Hort. Abstr., IMS Atomind., Ind. Vet., Irr. & Drain. Abstr., Maize Abstr., Nutr. Abstr.,’Ornam.
Hort., Pig News & Info., Plant Breed. Abstr., Plant Gen. Res. Abstr., Plant Grow. Reg. Abstr., Postharvest, Potato
Abstr., Poult. Abstr., Rev. Appl. EntomoL, Rev. Med. & Vet. Mycol., Rev. Plant Path., Rice Abstr., Seed Abstr., Soils
& Fert, Soybean Abstr., Triticale Abstr., Vet. Bull., Weed Abstr., World Ag. Econ. & Rur. Soc. Abstr.
Editorial Board of BJAS
Contact address: Bulgarian Journal of Agricultural Science
125, Tsarigradsko shosse Blvd.; Bl. 1, Room 214, 1113 Soﬁa, Bulgaria
e-mail: bjas@abv.bg

