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Fig.2. Fuel consumer sensor

P e ao L et ol ) oolital gl Cunnd ol 5
9y 45 b ol gl (gl gy b 39 Sy g plaw
Co g 48 315 329 (295 (slme D 93 (g pod yilid Ay
ol bug Cuond ol s s Sy (uiSp Sl
o 5l g Lol 1 8 giwcid g g 13,5 dgune
Ol e a8 g Bl cuad (VL uey) P95 A
(¥ U)o JU&s) jgues

o g S i oo =Y S
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Table 2- Average of fuel consume in different tillage forward speed

7 Fegks V€ 2 oS Y 2 Fogks Ve 2 Fogks A » Fogks T 63295 B sy
Ceelw cslw celw Celw el Tillage forward
14 km ht 12 km ht 10 km h* 8 kmh? 6 kmh' speed
Sl
_— 937 ¢ 9.90 be 10.40 b 1137 a
Bostan-Abad
12.14 ¢ 13.71b 14.91 a 1568a - e
Hashtrood

W oo i 1) loyd K i 53 (61 pme gl By >
Different letters indicate significant at theone percent level.



a

Slas )0 CS g B pan p B> (55,35 Gos 9 s juw 51 o)y

Fuel consume (lit per min)

Fuel consume (lit per min)

=
o]

=
o

[y
I

=
(=]

=
o

o]

=== Bostan-Abad ==+--Hashtroud

10 12 14
Tillage forward speed (km h'!)

25515 Cgw Bpas (55,05 Copu S =1 JSW
Fig.6. Effect of tillage forward speed on fuel consume

$509S dlize (slbgos > Co g Bras (:50le auslio =T Jgd>
Table 3- Average of fuel consume in different tillage depth

Bostan-Abad [4

18

e e T
o N B,

[ T =L« +]

Fagla Yo e lede (55086 Gos

20 cm 10 cm Tillage depth
ST s
12.60 a 7.90b
Bostan-Abad
16.06 a 12.16 b 29558
Hashtrood

Ay e L 1) do > LY e )3 (65 e cglite g >
Different letters significant in one percent

O Hashtroud

__________________________________________________________________

_________________________________________________________

__________________________

Tillage depth (cm)

29815 Co g Gpan p (65)9 S5 ae S1-V IS
Fig.7. Effect of tillage forward speed on fuel consume



IFAF o3 Jlumass ¥ oo b alor (55 09LaS Slogmble 4y s YYY

Bostan-Abad

20
)
g
5 15
iy
= 10
)
=
z 5
o
(=)
E 0 T L T T 1
= 4 6 8 10 12 14

Tillage forward speed (km h'!)

Ll = (5,951 o g oy (55l S 5 8L Lot g Bpun (Silio dumlia —A JSUd
Fig.8. Average value of effect of tillage forward speed and depth on fuel consume Bostan-Abad

Hashtroud

Fuel consume (lit per min)

Tillage forward speed (km h'!)

dgyiid = (£5)9 S Ges g Gy ).ul.’w:.:)ys‘); g Bpan Sl duslio —4 JSKW0
Fig.9. Average value of effect of tillage forward speed and depth on fuel consume-Hashtrood

cge pto il Vo dny yio Blu Ve 5l 65y S Bas iul38l S 325 A
gl w0 Chgw B pas (5o )3 (s0o)d YA ]3]

@lB L 3 (pl 3 Chg Bpan (59) (o0yp )90 sy
Rouzbeh et al., ) )b ccillae o) clajings 5l odel conday
391 odgey @il & 859 E 5 S (b (2003
Gy Cllas oy i8IS sty (535951 ot il L 45
ly $5)9SB Ges il Darabi, 2012) .cul &bl jialS b gu

Ol By )3 48 ord cacly (59l Co g s I3l

Ol L sl alST Joane agi anja B gd gl ye
L Jy 4l il gaw oy )3 Coguw Bpan (55,9 B sy
L 555155 5l oolatl .ol aly (a3l egjysSs as iul38l
C g By e Gl weel jl 5)90 Jlade I St Ol
slaeyzo o)l dnang Ly g Co5u Bpan Ll 1035 o
335 o dpogi il loglS Ve (65,9 B Caep (g i
20,5 Clsul csls 3oe bl LU (65,55 B 3os Jg

il 381 L aS oy a4 g 03903 gy (55 By



YV Glac)io cogm Bpan p Gblis (55)3 51 Gos 9 cut o 1 (om0

il (w4 &S (Hayes and Young, 1982) 4 ;)5 S5 4 (Helsel, 2007) slaasl b pols 555 ol uinpen b oo
Sy JolS caisllas claisly y (65,955 Gyl Sldas )3 Cl g Bpas Lials Ol SeSs 65y
&be

1. Bonari, E., M. Mazzoncici, and A. Peruzzi, 1995. Effect of conservation and minimum tillage on winter
oilseed rape in a sand soil. Soil and Tillage 33: 90-108.

2. Darabi, Sh. 2012. Tractor fuel consuming plane for diffirent depth and gears by digital fuel consumer.
New methods in agriculture conference. (In Farsi).

3. Filipovic, D., S. Kosutic, Z. Gospodaric, R. Zimmer, and D. Banaj. 2006. The possibilities of fuel
saving and the reduction of CO, emissions in the soil tillage in Croatia Agriculture. Ecosystems an
Environment 115 (290): 1-4.

4. Fulton, J. P, L. G. Wells, S. A. Shearer, and R. 1. Barnhisel. 1996. Spatial variantion of soil physical
properties: A precursor to precision tllage. ASAE, 96, 1012.

5. Hasshemi, A. 2011. Desing and evaluatiuon monitoring of fuel consumer in agriculture operation.
Tabriz University. (In Farsi).

6. Hayes, W. A., and H. M. Young. 1982. Minimum Tillage Farming. No-Till Farmer.

7. Helsel, Z. R. 2007. Fuel requirements and energy saving tips for field operation. N.J Agriculture
Experiment Station.

8. Hernanz, J. L., R. Lopez, L. Navarrete, and V. Sanchez-Giron. 2002. Long-term effects of tillage
systems and rotations on soil structure stability and organic carbon stratification in semiarid central
Spain. Soil and Tilage 66: 129-141.

9. Lithourgidis, A. S., K. V. Dhima, C. A. Damalas, 1. B. Vasilakoglou, and I. G. Eleftherohorinos. 2006.
Tillage effects on wheat emergence and yield at varying seeding rates, and on labor and fuel
consumption. Crop Science Society of America 46 (3): 1187-1192.

10. Lithourgidis, A. S., C. A. Damalas, and . G. Eleftherohorinos. 2009. Conservation tillage: A promising
prespective for sustainable agriculture i Greece. Journal of Sustainable Agriculture 33 (1): 85-95.

11. Lopes, A., K. P. Langas, C. E. A. Furlani, A. K. Nagaoka, P. Castro Neto, and D. C. C. Grotta. 2003.
Consumption of a tractor on the type of tire, ballasting and working speed fuel. Brazilian Journal of
Agricultural and Environmental Engineering, Campina Grande 7 (2): 382-386.

12. Michel, J. R., K. J. Formstorm, and J. Borrelli. 1985. Energy requirement of two tillage system for
irrigated suger beets, drybeens and cor. ASAe, 28, 1731-1735.

13. Rouzbeh, M., V. Almasi, and A. Hemmat. 2003. Investigation and evaluation of energy for different
tillage methods in corn planting. Agriculture science journal 33: 117-128. (In Farsi).

14. Sessiz, A., T. Sogut, P. Alp, and R. Esgici. 2008. Tillage effects on sunflower (Helianthus Annuus L.)
emergence, yield, quality, and fuel consumption in double cropping system. Journal of Central
European Agriculture 9 (40): 697-710.

15. Sirhan, A., B. Snober, and A. Baltikhi. 2002. Management of primary tillage operation to reduce tractor
fuel consumption. Agric Mech Asia Afr Lat Am, 33 (4): 9-11.

16. Stajnko, D., M. Lakota, F. Vucajnk, and R. Bernik. 2009. Effects of different tillage systems on fuel
savings and reduction of CO, emissions in production of silage corn in eastern Slovenia. Polish J. of
Environ. Stud 18 (4): 711-716.



Journal of Agricultural Machinery @ Giaabas s ilo 4yl

Vol. 5, No. 2, Fall - Winter 2015, p. 325-335 s AN YYOTYD oo AFAF 55 oo ¥ oyl b ol

The effect of conservation tillage forward speed and depth on farm fuel
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Introduction: In recent years, production techniques and equipment have been developed for conservation tillage
systems that have been adopted by many farmers. With proper management, overall yield averages for conventional and
reduced tillage systems are nearly identical. Sometimes, field operations can be combined by connecting two or more
implements. Much research has focused on either reducing or eliminating tillage operations to develop sustainable crop
production methods. The greatest costs in farm operations are associated with tillage due to greater specific energy
requirement in tillage and the high fuel costs. Combined operations reduce both fuel consumption and time and labor
requirements by eliminating at least one individual trip over the field. Light tillage, spraying, or fertilizing operations
can be combined with eitherprimary or secondary tillage or planting operations. The amount of fuel saved depends on
the combined operations. Generally, light tillage, spraying, and fertilizing operations consume between 0.25 and 0.50
gallons of diesel fuel per acre. Fuel savings of 0.12 to 0.33 gallons per acre can usually be expected from combining
operations. Eliminating one primary tillage operation and combining one light tillage, spraying, or fertilizing operation
with another tillage or planting operation can usually save at least a gallon of diesel fuel per acre. Combining operations
has the added benefit of reducing wheel traffic and compaction. To improve the tillage energy efficiency, implementing
effective and agronomic strategies should be improved. Different tillage systems should be tested to determine the most
energy efficient ones. Tillage helps seed growth and germination through providing appropriate conditions for soil to
absorb sufficient temperature and humidity. Tillage is a time consuming and expensive procedure. With the application
of agricultural operations, we can save considerable amounts of fuel, time and energyconsumption. Mankind has been
tilling agricultural soils for thousands of years to loosen them, to improve their tilth for water use and plant growth and
to cover pests. Tillage is a process of creating a desired final soil condition for seeds from some undesirable initial soil
conditions through manipulation of soil with the purpose of increasing crop yield.The aim of conservation tillage is to
improve soil structure. Considering the advantages of conservation tillage and less scientific research works on
imported conservation tillage devices and those which are made inside the country, and considering the importance of
tillage depth and speed in different tiller performance, this investigation was carried out.

Materials and methods: This investigation was carried out based on random blocks in the form of split plot
experimental design. The main factor, tillage depth, (was 10 and 20cm at both levels) and the second factor istillage
forward speed, (was 6, 8, 10, 12 km h™" in four levels for Bostan-Abad and 8, 10, 12, 14 km h' for Hashtrood) with 4
repetitions. It was carried out by using complex tillager made in the Sazeh Keshte Bukan Company, which is mostly
used in Eastern Azerbaijan and using Massey Ferguson 285 and 399tractors and its fuel consumptionwas studied.
Results and Discussion: In this study, the effect of both factors on the feature of fuel consumption was examined.
Regarding tillage speed effect for studies characteristic in Bostan-Abad at 1% probability level (p<0.01) fuel
consumption was effective. The effect of tillage depth has significance at 5% probability level (p<0.05) on fuel
consumption. The interaction effect of tillage speed and depth on fuel consumption was significant at probability level
of 1% (p<0.01). In Hashtrood, the effect of tillage speed was significant on fuel consumption at probability level of 1%
(p<0.01), and also tillage depth effect was significant on fuel consumption amount at probability of 1% (p<0.01). The
interaction effect of tillage speed and depth on fuel consumption was significant at 1% level of probability (p<0.01).
Conclusions: In this study, the effect of both factors on fuel consumptionwas examined. In Bostan-Abad and Hashtroud
on the whole, the results indicated that with the increase in the speed of tillage, fuel consumption, was reduced per
hectar.The speed of 10 kilometers per hour was the best for this implemented work. Also, with an increasing depth of
tillage, the fuel consumption increased.Through an increase in tillage speed, fuel consumption mass reduced at unit
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level. Moreover, the optimum speed was concluded to be 10km per hour. The best tillage depth using this machine is
10cm.
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