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Table (1): Explains some mechanical and physical properties for the soil before the

tillage
Tl ac ToALE) GOSN | gk Al dndl | ) SN Al e e
Depth of Tillage Bulk Density Moisture Cone Index

(cm) (mg/m’) (%) (KPa)

10-0 1.42 10.23 1827.95
20-10 1.48 18.17 2132.60
30-20 1.505 18.93 2284.93
40-30 1.53 20.95 3120.90
40-50 1.58 21.99 3174.19
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Table (2): The impact of distances between subsoiler plow tines bilateral on some field
performance indicators

Geadl Al de | 5Y) Qe | e sill e lial b | omid
stability bl e cadl Y 3V A Draw—;a)z:re‘ u\g:d\ (>
Ratio of the | tillage width Specific Slippage Power blstances
depth at the surface resistance (%) (Kw ) subsgiiz‘:i)riow
(%) (Cm) (kN/m*) tines (m)
74.66 b 112.77 ¢ 105.0 a 33.12a 15.85a 1.1
79.79 a 139.83 a 66.76 ¢ 1793 ¢ 13.19 ¢ 1.5
73.88b 119.61 b 97.90 b 24.44 b 15.06 b 1.75
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Table(3): The impact of penetration angles subsoiler plow tines bilateral on some
performance indicators field
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(%) (Cm) ° tines (degree)
83.14 a 136.44 a 68.19 ¢ 1843 c 13.59 ¢ 30
75.525b 122.16 b 89.004 b 27.67b 14.59b 40
69.561 c 113.61 c 112.53 a 29.39a 1592 a 50
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Table (4): The impact of Forward Speed of the tractor on some Field performance

indicators
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: i o ower
Ratio of the | at the surface | resistance (%) (Kw ) Speed
depth (%) (cm) (kN/m?*) (kmy/hr)
80.20 a 13333 a 7549 b 17.81b 11.25b 2.37
71950 114.81b 10432 a 32.51a 18.15a 3.5
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Table (5): The impact of interaction between distances between subsoiler plow tines
and penetration angles on some Field performance indicators
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(%) (Cm) (kN/m?) p( degree) p10\()v t)ines
m
81.48b 123.66 d 82.85d 26.89 ¢ 14.68 d 30
73.98 d 109.66 103.37 b 3543b 1543 ¢ 40 1.1
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Table (6): The impact of interaction between distances between subsoiler plow tines
and Forward Speed of the tractor on some Field performance indicators.
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the depth the resistance (%) (Kw) (kE’l/h ) o
(%) surface (kN/m?) r plow
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69.01 e 110.55d | 114.77b | 30.20b 18.64 b 3.5 '
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Table (7): The impact of interaction between penetration angles subsoiler plow tines
and Forward Speed of the tractor on some Field performance indicators.
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: ) . . Forward angles
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the depth | the surface | resistance (%) (Kw) (kfn/hr) plow tines
) 2
(%) (Cm) (kN/m™) (degree)
87.65 a 148 a 5590e 7.2 f 10.27 £ 2.37 20
78.64 b 124 ¢ 80.47d | 29.13¢ | 1690c 3.5
79.01 b 128.22 b 77.50d | 22.10e | 11.18¢ 2.37 40
72.03d 116.11d | 100.50b | 33.24b | 18.01b 3.5
73.93 c 12377 ¢ 93.07c | 23.62d | 12.31d 2.37 <0
65.18 ¢ 10344e | 13199a | 35.17a | 19.54a 3.5
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Table (8): The impact of interaction between distances between subsoiler plow tines
with penetration angles and Forward Speed of the tractor on some Field
performance indicators

s e e ] G A | o Al
i | OB La 34 ; &l yaall s
Ganl e 5BV gl A ) Zﬁ: :j;j M !
stability .GLMM NEENL SY Y Draw- . penetration | distances
Rati tﬂ]age . . Forward
atio of idth at Specific | Slippage bar Speed angles of between
the depth thWI fa resistance (%) Power kfn/h subsoiler subsoiler
(%) 6(2] ' ;l e (kN/m?) (Kw) ( r) plow tines | plow tines
m (degree) (m)
8296 ¢ | 13533e | 73.20f | P10.94p | 11.567j 2.37 30
80.0d 1120 ¢g 92.51d | 42.83¢c | 17.81d 3.5
75.56 ¢ 118.66f | 91.87d | 2546h | 12.27ih 2.37 20 .
72.42 £ 100.671 | 114.86b | 4540b | 18.59c¢c 3.5 .
70.37¢g | 11534 ¢ | 10939b | 26.55¢g | 1345¢ 2.37 50
66.67 h 94.66 j 14846a | 47.53a | 2145a 3.5
9334a | 156.67a | 139.891 5.07r 8.06 m 2.37 30
80.50 d 144 cd 61.81¢g 17.14n | 1573 f 3.5
83.70 ¢ 148 bc 55.11h 16.45 o 9.871 2.37 40 Ls
72.59f | 137.67e | 76.94f 24281 | 16.69¢ 3.5 '
71.82 f 140 de 66.82¢g | 19.83m | 11.08 k 2.37 50
68.88gh | 112.66 g | 99.99 ¢ 24851 | 17.16 ed 3.5
86.66 b 152 ab 54.60 h 7.17 q 10.65 2.37 30
7592 ¢ 118.67f | 87.11d | 2742f | 17.17 ed 3.5
77.78 ed 118 f 85.51e | 2440k | 114K 2.37 20 175
71.10 gf 110 h 109.70b | 30.05e | 18.75¢ 3.5 '
71.82 f 116 g 103.01c | 2448 | 2145a 2.37 50
160.01 103 i 147.51a | 33.14d | 20.02b 3.5
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ABSTRACT

The research was implemented in a field of agriculture college- Mosul Univ.,
which its soil texture is clay. The study included the use of three penetration angles of
subsoiler plow tines bilateral 30 and 40 and 50 degree and three distances between
subsoiler plow tines bilateral 1.1 and 1.5 and 1.75 meters and Forward Speed of the
tractor 2.37 and 3.50 km / h and its impact on Draw-bar Power, Slippage , Specific
resistance , tillage width at the surface and stability Ratio of the depth. The experiment
was conducted by using Randomized Complete Block Design RCBD. Three factors
was used with its interactions. The use of Duncan multiple range test to indicate
significant differences between the averages of the transactions, The results showed
that all the traits affected by moral penetration angles and distances between subsoiler
plow tines and Forward Speed of the tractor in terms of increased Draw-bar Power,
Slippage , Specific resistance at increase penetration angles and Forward Speed of the
tractor and lower tillage width at the surface and stability Ratio of the depth. The
distance between the tines was 1.5 meters ranked first in the devaluation of the Draw-
bar Power, Slippage , Specific resistance and increased tillage width at the surface and
stability Ratio of the depth. Give an interactions distance of 1.5 meters and the angle
of penetration of 30 degrees and Forward Speed of the tractor 2.37 km/h. The best
results in reducing the Draw-bar Power, Slippage , Specific resistance and the values
are respectively 8.06 Kw and 5.07% and 39.89 Kn / m ? and gave the highest tillage
width at the surface and stability Ratio of the depth values which were 156.67 cm and
93.34% respectively.

Keywords: subsoiler plow , Draw-bar Power, Specific resistance, Slippage, stability
Ratio of the depth

Received: 25/6/2012, Accepted: 12/11/2012.
J.\MAS‘

:dLu:J :\.J)ﬂ\ GlEN] Q‘JM“ glal 3eli @@M\ dA\j:d\ Ul )ﬁh (2006) REVCRRITTIvEN cLQJJJAJ\
L sall daala— Gl gde) 3l Al - dae) ) 3l Aka jiiala

Aol Sl s & e Aol GlaSl Aglanyl GOl (1990) ol ae (S35 dame A ca3ls
oalal) Eadl g Mol adatl 5 5) 3 5 e Jim gl Al ¢ il

Lliall de Hull i MF 650 daladl &llae GY 31,(2006) sl sl yl il s de daal (glase
102-99: 5l 1)3 7748 yall e Il o sl dlsa Gandl 2383 Al 5 261yl (ac 5

oan DA e () ) il cnd Gl sl V1 ani (2007) sin Caus oJDla
104-94 :(3)35 Cpil il de ]y j daa Agidal) Ay jall 4 i) 8 o1aY) il pdige

Aalise Lalal @ s alaiialy(zShaal) S 5 galal) Ll cand Sl e HUER)(2010) sy i sy (Il
201-193.:(2)38 cpdl ol de) ) j daa  Jial) e)o¥) &l ylige Giany JOA (e

Ahmad ,N; F. Hassan and G. Qadir (2007). Effect of subsurface soil compaction and

improvement measures on soil properties.International Journal of Agriculture
and Biology.9:9-13.

Ahmad, N. ;H. Abdullah ,M.Igbal ; M.Umair and M.U. Ghani (2010). Effect of deep
tillage on soil properties and crop (wheet) yield.Soil and
Environment.29(2):177-180.

284



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O=d 1A el d daa
Vol. (45) No. (1) 2017 ISSN: 1815 - 316 X (Print) 2017 (1) 23} (45) alaal

Akhtar, J., S.mehdi, O. Rehman, K. mahmood and M.Sarfraz (2005). Effec of deep
tillage practices on moisture preservation and yield of groundnut under rain fed
conditions.Journal of Agriculture and Social Sciences.1(2):98-101.

Akinci, L; E. Cakir, M. Topakci, M. Canakci and O. Inan (2004). The effect of
subsoiling on soil resistance and cotton yield. Soil and Tillage Research. 77:
203-210.

Al-Jalil, H.F. ; A.Khdair and W. Mukahal (2001). Design and performance of an
adjustable three-piont hitch dynamometer.Soil and Tillage Research.62:153-
156.

Aluko, O.B. (2008). Finite element on'ded brittle fracture force estimation during two-
dimensional soil cutting. International Agrophysics, 22: 5-15.

Anthonis, J.;A.M. Mouazen ;W. Saeys and H. Ramon(2004).An automatic depth
conteol system for online measurement of spatial variation in soil compaction
part3.Biosystems Engineering. 89(1):59-67.

Black, C.A.; D.D. Evans ;J.L. White ;L.E. Ensminger and F.E. Clark (1965).Methods
Of Soil Analysis Part 1 ,No.9.Am.Soc. Agron. Madison, Wisconsin , USA.

Busscher ,W.J. and P.J. Bauer( 2004). Soil strength ,cotton root growth and lint yield
in a south eastern USA coastal loamy sand.Soil and Tillage Research.
74(2):151-159

Desbiolles, J. (2005). Key aspects of the mechanics of tillage points. Research paper,

pp 6, Agricultural Machinery Research and Design Centre (AMRDCO),
University of South Australia, Mawson Lakes.

Gill, W. R. and G.E. Vandenborg (1968).Soil Dynamic In Tillage and Traction
Agricultural Research Service.United States Department of Agriculture

Glancey, James L.; Shrini K. Upadhyaya; William J. Chancellor and James W.
Rumsey, (1996). Prediction of agricultural implement draft using an
instrumented analog tillage tool. Soil and Tillage Research. 37: 47-65.

Hetzedmundo,J. (2001). Soil compaction potential of tractors and other heavy
agricultural machines usedin chile.Agric. Mechanization In Asia. Africa and
latin America.32(3)38-42.

Liu, c. and J.B. Evett (2003). Soil Properties, Testing ,Measurement and
Evaluation.Prentice Hall.

Mckyes, E. (1985). Soil Cutting and Tillage. Development In Agricultural
Engineering, Quebec, Canada.

Mckyes, E. and Maswaure, J. (1997). Effect of design parameters of flat tillage tools
on loosening of a clay soil. Soil and tillage Research. 46:195-204.

Miyamoto,s.;M.lgnacio;L.Franciso and T.Darid (2008).Improving permeability and
salt leach in irrigated sports field:exploratory testing.Texas A&M University
Research Center at EI paso,TX and EI Paso.Water Utilities:1-33.

Mouazen, A. M. and Ramon, H. (2002). A numerical-statistical hybrid modeling
scheme for evaluation of draught requirements of a subsoiler cutting a sandy

285



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O=d 1A el d daa
Vol. (45) No. (1) 2017 ISSN: 1815 - 316 X (Print) 2017 (1) 23} (45) alaal

loam soil, as effected by moisture content, bulk density and depth. Soil and
tillage Research. 63: 155-165.

Niyamapa,T and V.M.Salokhe. (2000).Soil disturbance and fore mechanics of
vibrating tillage tool.Journal of Terra Mechanics. 37,151-166.

Osunbitan ,J.A. ,D.J. Oyedele and K.O. Adekalu (2005). Tillage effects on bulk
density ,hydraulic conductivity and strength of loamy send soilin southwestern
Nigeria.Soil and Tillage Research 82:57-64.

Popp ,p; T.C. Keisling ; C.R. Dillon and P.M. Manning (2001).Economic and
agronomic assessment of deep tillage in soyben prodnction on mississppi river
valley soils ,Published in Agronomic Journal .93:164-169.

Sillon ,J.F.;G. Richard and I. Cousin (2003).Tillage and traffic effects on soil hydraulic
properties and evaporation.Geoderma.116:29-46.

Tekeste, M.Z.; R.L. Raper and E.B. Schwab (2005). Spatial variability of soil cone
penetration resistance as influenced by soil moisture on Pacolet sandy loam soil
in the Southeastern United States. Transactions of American Society of
Agricultural and Biological Engineers. 50(1):23-31.

Zadeh, S. A. (2006). Modeling Of Energy Requirements By Narrow Tillage Tool.
ph.D. Thesis, Dept. of Agric. And Bioresource Engineering, University of
Saskatchewan.

Zoz,F. M. ;R. J. Tutner and L. R. Sgaell (2002). Power delivery efficiency. American
Society of Agricultural Engineers.45(3):509-518.

286



