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Table (1) Effect the soil moisture content in studied characteristics
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(%) sl | @Sl | asal | slippage ()
Tractive (%) (UisaskS) | Mobility (%) soil moisture
efficiency | Motion Motion number content
(%) resistance | resistance (%)
(%) ratio (KN)
b 77.15 b 6.32 b 1.37 b 66.83 b 13.46 13-10
a 77.51 c 6.25 c1.34 a67.83 cl12.86 17-14
€ 76.73 a6.37 al .40 €66.07 al4.06 21-18

s s el Cliall & D) ) Bae i -2

Lisina (a1 5-10) Gondl (5588 31 A3 all Gony Lygina A g paall cliall aan S5 (2) Jsaall cpy
G B (%77.72) o elsS el 5(67.24) AS,all L8 o8 ) el dawg (a 25-15) Ganll e
ey (CFsislS 1.39) A jall A glia ety (%14.40) GY 3 At el (o 25-15) Gendl Jaws
SN s (5 a5 Bl 330 3 BY V) A 300 Jsaadl (e aa 5 ¢(%6.38) AS yall da i A
@) A ,all AR50 and 5als e Jaad ) A3 ) Gae 3045 aee Gl 4 llaal) 33800 3005 )
LS (2004 <0330 5 Arvidsson) g 13 b5 Y 33V dpud 3aly ) (JUill g dplexll de il (aléss)
30 (A Alld o il a5 480 Al (B 3L 5y el 30U 5 AS ) LS Q8 ) alias) Laadl
Gy 138 5 and) B S 5 A8 jal) L o8 ) (mless) ) o) A eV A1 jall (See il Y V) A
(201 1¢z1ad)5 (199948 piall) e

273



Mesopotamia J. of Agric.
Vol. (46) No.(4) 2018

ISSN: 2224 - 9796 (Online)
ISSN: 1815 - 316 X (Print)

byl Al A las
2018 (4) 2 (46) s

g paall cliall (8 43 jall Bee ilE (2)Jsaal)

Table (2) Effect the plowing depth in studied characteristics

) 5ol | Aagie Lpd | A slaa ALE S, (7)) QYN | (am) Bl Gas
(%) i ) i ) i Bl Slippage | plowing depth
Tractive (%) (cisasiS) | Mobility (%) (cm)
efficiency | Motion Motion number
(%) resistance | resistance
(%) ratio (KN)
ar7.72 b6.25 b 1.35 a67.24 b12.51 15-10
b 76.54 a6.38 al.39 b 66.58 a14.40 20-15
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Table (3) Effect the speed in studied characteristics

el 3o | A gl due FOEE L, [ (1) GV | (Ael/aS) Ae Ll
(%) A all 4s ,all s jall Slippage | (speed km/hr.)
Tractive (%) (crsslS) | Mobility (%)
efficiency | Motion Motion number
(%) resistance | resistance
(%) ratio (KN)
a79.04 € 6.09 c1.31 a67.56 c 10.12 3.5
b77.61 b 6.29 b 1.36 b 67.04 b13.07 5.5
c 74.74 a6.56 al.44 € 66.13 al7.19 7.5
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Lu gyl claall 3 4 all Bee 5 skl (5 sinall Gu Jaladl i (4)J )
Table (4) Effect of interaction between soil moisture content and plowing depth in

studied characteristics

36l Lo lie dasd | daglie LG A, [ (7) YN [ Gee & sinall
(%) ) i all iS all i all Slippage PN s2sb )
Tractive (%) (UisislS) | Mobility (%) (~~) (%)
efficiency | Motion Motion | number plowing soil

(%) resistance | resistance depth | moisture

(%) ratio (KN) (cm) content

(%)

b 77.77 e 6.25 e1.35 67.19c e 12.52 15-10 13-10
e 76.53 b 6.38 b 1.39 66.48 d 1440 Db 20-15
a78.03 f6.19 f1.32 68.12 a 11.96 f 15-10 17-14
d 76.99 € 6.31 1.36d 67.54 b 13.76 c 20-15
c 77.35 d 6.30 1.38¢ e 66.42 13.07 d 15-10 21-18
f76.11 a6.45 142 a 65.71 f 15.05a 20-15

s gyl laall Al de judl 5 agha )l (o siaadl o Jalaal) il -5

ALl a8 5 31 e g yaall Cliall gen 8 Jalall 13g) g gina LS 0 gas I (5)dsaall et
o2 Aol Glasy Gl 3L e Lisine (2elu/aS3.5) de judl (%17-14) osb ) 6 st
(%21-18) msb Al el Ja cpa (2 ¢(%79.25 ) e 3:E el 5 (68.45) S _all Al
el (UisislS 1.47) A8 all dadie ey (%17.86 ) GV (el (Aelu/aS 7.5) de ) pa
33l A conall 358 5 (BY AW 35 () @y (8 ol s 9 (%6.63) S all A i A
Aaalull 2alaY) e jull 5 skl (s sinll
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Table (5) Effect of interaction between soil moisture content and speed in studied
characteristics

ol el [ Aaglie it | Aaslie | LB L3, [ (7)) GYSN) [ deudl AT
(%) Sl | AN | asa) | slippage | (ReleS) | (7) sk
Tractive (%) (isashS) | Mobility (%) speed soil
efficiency | Motion Motion | number (km/hr.) | moisture
(%) resistance | resistance content
(%) ratio (KN) (%)
b 79.03 h 6.10 h131 | c67.62 | h10.25 3.5 13-10
e 77.69 e 6.27 el35 |e67.18 | e12.94 5.5
h 74.72 b 6.58 b145 | h6571 | b17.19 7.5
a79.25 i 6.04 i 1.28 a68.45 i 9.59 3.5 17-14
d77.99 f6.23 gl33 | b67.79 | f1247 5.5
g 75.29 c 6.49 cl40 | d67.25 | c16.53 7.5
c 78.85 g6.14 f1.34 f66.62 | g10.53 3.5 21-18
f77.13 d 6.35 d139 | g66.14 | d13.79 5.5
i 74.21 a6.63 ala7 i 65.44 al7.86 7.5
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doalodl palay) Ao pal) 334 3 Ao gyl Ciliiall aaes a3l ) Jsaad) (e JaaBl g iy ) cilaall
el Aoyl 30l 30 Lagiad cunaidl () AN Canll 36168 9 A8 jal) 4008 A8 ) cliinly &) all Glac |
L a8, o) (Aelu/aS 3.5) Al de by (o 15-10) Gondl ddalae Cadiia 5 431 jall ac
Ao pudls (paw 20-15)Genl) Alalas Caia g (pa (B ((%79.26) i 36l el 5 (67.87) S _all
e (sslS 1.47) AS sl dadae el s (%18.41 ) GY ) 4w (el (delu/aS 7.5) 4aalaY)
G e JS 5 YY) (e Lensal) AN I IS 8 ) a5 (%6.65) A8 all e e G

Jaaloll ZlaY) de ) 5 &) Al
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Table (6) Effect of interaction between plowing depth and speed in studied

characteristics
S Lo lie dosd | daglie LLE L, [ () GV | deull S
(%) il iS all iS iS Slippage | (delu/aS) | &) al
Tractive (%) (fisskS) | Mobility (%) speed ()
efficiency | Motion Motion | number (km/hr.) | plowing
(%) resistance | resistance depth
(%) ratio (KN) (cm)
a79.26 f 6.05 f1.29 67.87 a f 9.50 3.5 15-10
c 78.21 d6.21 d1.34 b 67.37 d 12.07 5.5
e 75.68 b 6.48 b141 e 66.48 b 15.97 7.5
b 78.82 e 6.14 e1.32 € 67.25 e 10.74 3.5 20-15
d 77.00 Cc 6.36 c1.38 d 66.70 c 14.07 5.5
f 73.80 a 6.65 ala7 f 65.78 18.41 a 7.5

s syl Cliall 8 dlel) de jull 5 43 jall ae 5 ashll (s sinadl G Jaladll il -7

LalaY) eyl 5 A8 jall ae 5 sl (o sinall G Al (g sina il 2 ga g ) (7) dsaad) G
(p 15-10) 3erls (%17-14) bl (o sinall Alalas Sl Sin d g paal) lball e
J81 5 (68.67) as_all AL o8 el s (% 8.95) BY 1) 4wt JB) (delu/aS 3.5) dlal) de ully
(%79.42) cns 3l el 5 (Y% 5.9) 48 all 4 glia 4y JB 5 (isaislS 1.26) 4S8 all 4 5lis
7.5) dale¥) de 5udly (o 20-15) GBarlls (%21-18) (sb )l s snall dlalase Cila g Laiy
Aaslie A ol 5 (s 1.498) 48 jall da i (el 5 (%18.90) B 34 4 (Aol (delu/aS
AS ) e glie A s A8 jall A dlia g BY 35V Gl Al ol o2a e LY 5S4y (%6.70) 4S_all
danal 55y samy ol il dash A glal) LeDlamy Lada 2l g5 3 clalall A jall 448 A8 55 o) 50US
a5 (Raladll Aela¥l A o) 5 430 jal) Sae ) ol g pda g (A il 4o sha ) Adiad) Jal 52l
LaS (sl 8 de ) 5l A0V Gannd 3 glaall Canal) 3 48 5 Al el e 2l gl 5 611) daalad)
o))l cilaalidl 48 jal) 48 A8y daza) 53 ) seay il Caadl 361 ()
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L gyl claall b de jud) 5 &) al) Bae 5 sk ) (5 simal) g dalaill L, (7)d sl
Table (7) Effect of interaction between soil moisture content «plowing depth and
speed in studied characteristics

ES FOEREI Le s L, [ (7) @YY | el S & sinall
(%) ) i< Al i< Al i< Al Slippage | (delu/aS) PN s2sb
Tractive (%) (isislS) | Mobility (%) speed (~~) (%)

efficiency | Motion Motion | number (km/hr.) | plowing soil

(%) resistance | resistance depth | moisture

(%) ratio (KN) (cm) content
(%)
79.18 Db 0 6.06 m129 | d67.99 p 9.85 3.5
f 78.29 k 6.20 j 1.33 f67.59 11.95k 5.5 15-10 13-10
| 75.82 e 6.48 e 142 66.00 n e 15.76 7.5
d 78.87 m 6.13 k 1.32 67.25h 10.65n 3.5
i 77.09 h 6.35 f1.38 66.77k | 13.94h 5.5 20-15
0 73.62 b 6.67 b 1.48 65.41 p 18.62 b 7.5
a79.42 p 5.99 n1.26 68.67 a 895r 3.5 15-10
e 78.49 16.17 11.31 c 68.06 1 11.60 5.5
k 76.18 g6.41 gl137 | 67.62e | f15.34 75 17-14
c 79.07 n 6.08 m1.29 | 68.23b 10.23 0 3.5
h 77.50 16.29 11.35 g 67.53 i 13.35 5.5 20-15
n 74.39 Cc 6.57 d1.43 ] 66.88 c17.72 7.5
b 79.17 n 6.08 k 1.32 i 66.97 q9.72 3.5
g 77.86 j 6.28 g1.37 | 66.48 j 12.66 55 15-10
m 75.03 d 6.55 cl.44 06581 | d16.83 7.5 21-18
e 78.53 k 6.20 h136 | m66.28 | m11.35 3.5
j 76.40 f6.43 e 142 06580 | g14.92 55 20-15
p 73.39 6.70 a 1.49 a q65.07 | al18.90 7.5

STUDY EFFECT OF SOME FIELD FACTORS IN DETERMINING THE

PERFORMANCE AGRICULTURAL TRACTOR

Ghazwan, A. Dahham
Dept. of Agric. Mechanization, Coll. of Agric. & Forestry, Univ. of Mosul/Iraq
Email:Ghazwan 99 agr@yahoo.com

ABSTRACT

This research was conducted to study the effect of three levels of soil moisture
content (10-13%),(14-17%),(18-21%) with two plowing depths by using the disk
plow(10-15cm),(15-20cm) and three different speeds (3.5, 5.5, 7.5 km/hr.) on
Slippage percentage, Mobility number, Motion resistance,Motion resistance ratio
and tractive efficiency. Split split plot design and randomized complete block
design with three replications were used in this experiment. Results showed that the
effect of soil moisture content was significant in all studied characteristics, Soil
moisture content (14-17%) recorded highest value of mobility number(67.83) and
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highest tractive efficiency (77.51), while Soil moisture content (18-21%) recorded
highest slippage percentage (14.06%) and highest motion resistance(1.40 KN) and
highest motion resistance ratio(6.37%).It was found that plowing depths had a
significant in all the studied characteristics, The increased of plowing depths from
(10-15cm) to (15-20cm) increased slippage percentage and motion resistance and
motion resistance ratio , and lower of mobility number and tractive efficiency. Also
it was found that speeds had a significant in all studied characteristics, The
increased of speeds from(3.5 km/hr.) to (5.5km/hr.) to(7.5km/hr.) increased slippage
percentage and motion resistance and motion resistance ratio, and lower of mobility
number and tractive efficiency. All of interaction soil moisture content, plowing
depths and speeds had a significant in all the studied characteristics. Results showed
that the tractive efficiency and mobility number of two-wheel drive (2WD) tractors
are clearly influenced by field factors (soil moisture content and plowing depths)
and condition tractor (speed and draft force required to pull agricultural machine in
the field and motion resistance of the tractor tires and slippage). The tractive
efficiency is clearly affected by mobility number of the tractors.

Key words: Tractive efficiency, Mobility number, Motion resistance, Slippage
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