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Misr J. Ag. Eng., 29 (4): 1399 - 1416 FARM MACHINERY AND POWER 

l.:P IJJll ~1.;1.»11 f'IJ.il.w.l ~1..9 (.p ~~ ~t~.).JI ~ ~IJJ 
*(I#Wb...t) 

s .• .:rl d ~·-'1 . ~ ·- .r r. '' _, .. _ .. -Uiil.- .J <..-1··'1 ..J.a # I ~· 'J4i'J-' 1..1-=' v-"' ,. r- ~JIP v- ".J-' ~~ 

SjJL-11 ~}'I.J dJWh ~~ J)l.i.. ~ SJi.foh {.M:-0.)/1 Spl ~J iF ~_j~JlS!li.J 
, {J.JWI.J {.u;JI>'I ,-;ill~ ~foJ ~J.>:.JAll ..J.a ,-;~ -4£J ~J¥ ~w ~ ~ 
JiJI ~.JA, ~t.-11 ~JI..w u-b {.M:-0.)/1 ~t...JI S_;.JI.Ja.,.fo ~J.>:_J.JI .,.» c::d...:J 
~L....J/J ~ ~Lw/1 ~ .A.I.Jll .l:.l.JJ¥11 .t..-J ~t...J/ .t..- , WSr·'' Spl 
~!.H ~ ~J.>:,;. ~ IA...JJ6J Ud"z-11 ~JI..w ~J {.M:-0.) {!...:~vi ~J..J.)..JI 
~ ~z...,., Wt.-11 ~JI..w u-b ~YI eJW}I ~.»fa& . ~t.-11 vi ~0.)11 
~Lw A r" r .J...H>.HJ ~ l.j.U % f r .C:•'"i!J ..Jt:ISA ' vr • 1A r ~~ ~I..J..)ll ~~ 
spi..;JJI ~,;.J.l:.I.J# 1 r {.M:.UJll ~t...J1 s_;.JI..r-.fo ()IS ,-£r...:..YI.J ti.JjYI ~ 

~ J..).).JI ~L..w/1 ..Jt:ISAI.l:.I.J# ·, t 1 J ~ ~z-J/ ..JI:ISAI.l:.I.J# ·, r WSr· '' 
'r", ' r J ~..JI:ISA r. 1, vr ~J.J..}JI.J ~ ~r......11 ~ ~t...JI ~J 
~ rr ~J..J.J..II.J {JS/1 ~t.....JJ ~ .A.I.Jll .l:.I.J#J.Z....:..J, vll.fii' ~ ~i.uY..Jt:ISA 
vi~~ ~'YI {...u ~ t.;i, v1JJfll ~ .l:.I.J..JW..JI:ISA ~ J t J .1:./..uW..Jt:ISA 
~~I Spl ..;i .;1 vi 4 ~I .)!~1 {!...: c.::J;...wJ , %1 t, t r t r • J J ,--~I 
JiiJ, vll.fill ~ ..Jt:ISAI.l.I.J# ~ VJ, ..JI:ISAI.l:.I.J# 1, r'f ~J..J.)..JI.J"~I ~z-J/ 
u-b ~l..¥ ..J1:1SA J 1, f V J ~4' ..J1:1SA t '-', J" ~ J..J.).JI.J {1JSJI ~Lw/1 ~ ~L.,., .Z....:.. 
J .l:.IJ..JW ..J1:1SA •, V J ~ J..)..).JI.J ~I ~t.....JI ~ .A.I.Jll .l:.l.ulPJI.Z....:.. JII.J ,vll.fiii 
•, • V Spl ~_;...} 4 JII ~IA,JI ~ ~J , v1JJfl/ ~ .l:.IJ..JW ..JI:1SA •, Y1 
.t..- ~I.J, ~J.J_;.Jl ~L....JI..JI:ISAI .l:.I.J#•, 'v J ~ ~L..wii..Jt:ISA!.l:.IJ# 
u-b ~4' ..J1:1SA r1 ", ' 1 J ~4' ..J1:1SA VA~ r ~ J..J.J..!I.J ~ ~t.....JI ~ ~Lw 
.l:.IJ#I..JI:ISA '~if ~J..).).JIJ ~ ~t.....J/ ~ .A.I.Jll .l:.I.JJ¥11.Z....:..~I.Jvll.fi11 

• vll.fill u-b .l:.I.J# I..JI:ISA '-', V'f J 

.~~~~IU....Ju--~~1* 
J.._,.JI ~I ~1_, ~I.Jjll ~I yi.Jjll f!j"''li.J ~I~** 

Misr J. Ag. Eng , qctober, 2012 -1399-
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FARM MACHINERY AND POWER 

~I 

~ tH.J ~ll I N'I.J Jl.~l LJs... ''*"" c.,i WJ fJ~ yJ:i ~' ~.J ~1Jj11 Jlji "J 
c_,i J-l •lfo..-"11 ~ ~ ~JI 4.J:i Jifo ~ ~ .lll.)l .).Jolll I~ ~1Jj11 yal:i ,:;l 

• t..t..»I.JJ t:" ~IJili.J ~ c,J.Jfl ~~.J t:" JU!f.A UJ;!L. t .A c)l~ c)} ~L.a.. 

~ ~)' ~' ·~4 ~1Jj11 Jl~ ~ Y,1Jj11 ~' J~ u! lAS 
~IJ~:.l .l4lji l)oa ~ ySI.J l...J ~I.Jll.J \A~IJ~:.l .l41Ji.J ~,;j.JI ~ 2.S,.,_JI ~I 
ws..ll ~l.lAA.J diiJli.J ut-l.JI.J c!u~ ~I Y,IJjll ~'NI.J ~1.-..11 f:I.Jll.J 
Ji.fJ.J Y,l.;jll ~1),»14 ~~ ~JI l.,l- .l..+i..» c,lll ~1.-..11 l)oa \A,;F-.J ~l.l...oaWI.J 
w ~.J ~~ ~\...JI ~~ Y,1Jj11 ~~ .ul rUo.'UI c_,1 ~\.... J,.., ~ ~,1,11 

\:ijl· LtiC'-: ~·~ ___ , • -. .... 'I ..i-
• ~ • ~.J .,.,..J .... .J oa ~ •.r.JI 

~l c,lll ~~~~ .~ J'~I.J iJ~l ~ mu...ll ~_,.....JI.J ~I ~ ~ ~.J 
~IJ.,»ll ~I &:JpJij.JI i.):li. U ~ ~.Jjlo6 ,;F-~ ~"J~.J J.,WI c)} 
\A~.J UJ.ll ,;.i.- Jl-Al f:li:iJI ~.J J4..,JI I~~ ~'il Uil.J ~1Jj11 ~'NI.J 
rl~l ~ ...,.UI~ J.JUi ~ rWA"JI c)! i.)Jio.'il '-l.J~I ~ ~411 ~ ~' l)oa 

• lfoJ'il ~tij} U~j ~ ~ ~ "J c,lll ~~I ~'NI.J Y,IJj11 ~IJI~I 

~.)..11 U) uW.h fo/la!_J,,J.P. •,' V'V ,y. .>--~ i.)olill ~.)e U) (''\A') r#- UJ1 
~~~ ~1Jj11 ~ uJiJ c,;- JU!f.A/J.I.J# •, T'VT' ,y. ~l ~ ~~ J_,-)1 y_,lla.JI 

. '•liS. 
.~ 

fo/J.I.J# •,' ,y. ~,_; ~ 2 ·'i'!· .. U ~UI ijli ~ ,:;l (''\At) Tezer fo.J 

'.' ,;p L,.;,'! ... ,, ijlill Jil "J ,:;l '""'"'-"'At rlp'il .u...;.J ci4ll' ~~ ~ 
• ~,_;~~I I.Sfo- f:li:iJI ~ ~.J JI::E.Aflai.J# 

\.1-y ~ J1Stl12 ... .;,.11 i.)olill I.Sfo- ,:;l ('"""') Abarut .J Ozmerzi I~.J.J 
• JU!!.Aflai.J# ',VT' ,y. 

JS ~'il \S.... IJ:Il.J ~l ~"J.J ~ ~I Jl:ll. uJ (' '\ '\ •) ~I ~.J.J 
• c)I,;JI ~ JU!f.A/J.I.J# •,o .J fo/J.I.J#•,'\V 

~tij) f:.J.}o ~ Y,l.;jll ~'NI.J ~IJI~I rl~l J~ (' '\ '\ T') cr~ Ji.l ~ ~.J 
l.:l..l)l J~ ~I J~l ijli J....,fo. uJ Ji-"J ~.,._..,.ll ~.;-}1 ~I 4} U.WI 

• J.I.J#',Af 

Misr J. Ag. Eng., October, 2012 -1400-
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FARM MACHINERY AND POWER 

~I ~I.Jj ~ ~ ~ 2..uS... rJi.l ~ ~ ~I.J.l ~ (Y • • A) ~I Ji.:.."i.J 

e..)lill ,Ji.fJ ~,:,..1 4 ~' u! ~~ ~I.Jjll u_ul;. ~ c.s.# ~ ~ ~~.J 
• j:C.A/J.I.,# .,,-,- ~~'ll<:l·'l 

c.s.fo-~ ~ .Jj.JI ~~I ~I.J.,»lle..).li .la..._;i.. c)! (Y • • A) u_,_p..l.J ~I fo.J 
"'",o ~l.;jll ~ 2...pll ~_,..-11 ejl&ll .la...Ji.. ,:JS l..p J.l.,# '. '\ ~I 

• ~ ..J..}a JS ~J.I.,# Yo Uo- .)S\ ·~ ~ ~ ul c;l J.l.,# 

~ ~ ~I.Jjll ~~I Uo-~ ~).JlS:ill ~1~,:,..11 c>--1 (Y • • '\) c;ju}ll ~.J\.J 
~I.J U.WI c),__ ~l.;jlu.\S:WI ~ J-l cSH Wl-1 ~~ ~~~~ 
v- ~1.,11 J.l.,)pl1 ~.J ~...PSA oM ~.)'11 v-~~ ~ ul ~.J ~ 

• .,.PSA/JtJ.,# • , 'tv W<:r·" s..)lill ,Ji.fJ ~.).a.J J.I.,#/):C.A '·" ~1.....11 

~~ c.s.fo-~ ~~ ~~,:,..11 c>-~ ,.L-~ ~~ •P ~'+ r.lill.. ,..,.. ~.J 
.cS.#~cS.fo-~~I4.J.l.J 

*¥! t!liJaJ ~,,.. 

~1_,.11 d..l:.it-~ ~ c).l .,;11 c.s.# UJL.... '-" U.)lll ~ ~\ 
·~'--" .. lJ..,W\-11~ .. .-.'!.'1 ~I ' w ..... u .... u. ~--1 jll !,;JW' ~ • I.)P-~ ..,.... .J "',__ l! . ..,- .J ~ .) 
~t fl.J ,e » '11 c.:.al _,l..JI ~ \A J....-ll ~.) .)U... 'it ,Ji ,iJ .J ~..fol S,l ~ .J u .J.foil W:1.J 
~ ~.J cr-l.)jlt ,.t.-"11 ~ v- ~.J cS.# ~l.)j ~ v- ~I 
~.foAl ~ &l.J ~· ~l.h)ll Jul.. (Jt:- ~I ~ v- tA..JF-.J ~l.)jll 
~ ~.J <' "" ') w..P-T.J &JW.JI """ ,.4- t. "'r'- ~·.J ~).JlS:ill ~· c.:.aa~.).a 
~I JW c,;JI.J ~I.Jjb ~I~ lf•~Jj!.J ~I.Jil.J ~I.Jjll ~t:..JI .ll.»~ J.JI~ 
~ (Jt:-~ ~~ ... ,..'I.,.J c.s.H Wl-1 ~ ~~.J c.sJili.J c.ri.Ji11.J 
~ ~I..Jjl\ ~I.J'il d:..t.... ~.JJ.I~I ~.J ulJ ~ ~ lf-12.....UJI ~\S_,tsll 

cli.J ~ ~~~,:,..11 ~ fl.J ~I.Jj ~ JS'"" ~.J ~I.J ~_,.JI.J ~.J.Jj.JI.J 
. : ~· ~"i J....JI 

~I ~L...Jl (..PJ./J.I.J.#} ~~I i..)lill ,Ji,iJ ~.).a(''\'\') u_,._P.l.J UblJI -' 
. . : c)i W: ~ fl- ~~.Jj.JI.J 

(J.I.J#} e,JijWI s..)lill ~ = (.Jl:&./J.I.J.#) ~~ w.-n WS.z·'l sjl&ll ,Ji~ 

.(')---- ... . .. --· (J:C.A)~I~If 

Mlsr J. Ag. Eng., October, 20.12 -1401-



"~$0Dk'•'\f'J..o" , ..... 

. ' 

FARM MACHINERY AND POWER 

i.;i_,w! i.fo\1 ~J = (~/J.I.J.#) 2.c..JJ..>JI l..:t..t..Jl ~I i.fo\1 ..>i.fJ.J 

• (Y) ---------(J~) 2.c. J.J..>Jil..:t..L.wll/ (J.I.J.#) 

• Wt-ll c.S.i»-~ .J ~IJj ~ JS1 ~.)Allyl...-. iJ.J 

c.S.i»- ~.J '-FIJj ~ JS1 ~.J J.c..JJ..>JI.J ~ ,__,.J'I1 va ~UI ~y 
_ . (' '\'\ \) c.:uJi.l.J ~ : c.r~l Ji.JWb.JI 

~~I ~~I l..:t..L...JI = (~1..../j:JSI.) ~I ,__,.}11 'va ~UI ~ 

• (T') ------------------ l..:t..L...JI 
~I ~ /2.c..JJ..>JI ~I = (~fo) 2.c..JJ..>JI ,__,.}11 va ~UI ~ 

. (f)---------------~I u-o-~I 

~ .J ~IJj ~ JS12.c. .JJ..>JI l..:t..L...JI va.J ~ll..:t..L...JI va .la.l_,ll J.I.J~I ~ T' 
• (Y • • '\) c;.,Ull: ~I Ji.J Wb.JI c.S.fo.­

~ ~l.fo\1 t_,....../ ~ll..:t..L...JI = (l-I.J# I j:JSA) ~I ,__,.}11 va J.I.J~I ~ 
. (0)----- -- l..:t..L...JI 

e_,......t2.c..JJ..>JI ~~ = (l-I.J# IJ~) 2.c..JJ..>JI ,__,.}11 v- J.l~l ~ 
• (' )------ ---------- - l..:t..L...JI u-o- ~I .foil 

~.J ~IJj ~ JSl ~ Ji-li.J 2.c.IJjll Wl.-11 ,__,.}11 ~I ~ y'-'-..t 

:~I Ji.JWb.JI c.S.fo.w 

• (V) -- \ • • x~ll..:t..L...JI(<~.t:. .JJ..>JI l..:t..L...JI = (%) ,__,.}J.I ~I~ 
• (A)--- (%) ,__,.}J.I ~I~ -%\ • • = (%)~Ji-ll ,__,.}11 ~ 

tJ.iu..liJ flCWI 
: Y.tun ~~ ~ ~., ~~,., ~'.Jl'"' Y.t..~.)l' ~~u' .st-»'-' 

c.S.ll i.).fo.li.J t~ ~ •lj} t,:il..)li (:"' ~~~~.J ~IJjll ~~UI .liJo:.! ~ (\) J~l 

J - --'I - Y • \\ WI~,..,· --I • ~ .!ll:l · · 2.c.l · !i • ··'-'~I 2.Jc.l ''I ~I ~ ~ r ~. y.. .Jc.SH JJ~ . - J..J' • 

<} i..)A.fo.ll ~\..Jl ~I ~I~ ~IJ.lili.J .liJo:.t;.l va ~ ~ iJ ~Iva~ 
(\ • t,o • to) va r'~t;.I.J (t~Y • va fol) tl~t;.l ~ ~t... AYoY Wb.JI 

J.I.J# o' "v o" ," • ;l.ii.. t... w~1 'J.lil' v- Wt.:...Jl ..>i.fJ ~u' .~ J.I.J# 
• J.I.J# , ,... ~\S.J Wb.JI c.} i ..)A.fo.ll i.la.l)l ~UI i Jli .1..... ji.& y'-'-. iJ.J 

.J..'ill u.J_;l;. ,..::u c,;ll ~~\..Jl ~t;.l ~ti-l_,..li.J ~WI J..J~I ~ va ul U.Jc. I~! 

c:iill ~IJjll ~lj\f:JI i...._,:u ~ .lt...:ic. '14 .!ll:l.J l..-~ iJ~ Wb.JI.J ~U:. iJ~ 
c.:uJi.l.J ~I) J.IJ# (o '\',Yo - to) .JI ut...-.. (V • - , •) ~ t,:i,Jli UJSl ul 

: ~' ~\jJt...-..'jl c;:lfo-1 rl <') J~l ull i.l_,..l4.J Wli <' '\ '\' 

Misr J. Ag. Eng., october, 2012 -1402-
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FARM MACHINERY AND POWER 

(.l.I.J# '\ •) ,j....- I\ • l)o Jil ~1.... T' I\\ I\ 

.l.I.J# (Vo- '\ •) cJl-=.. \ • •- A•l)o~l.... '\'o'\ '\' 

.J..I.J_#(\ ~ f,o- Vo) ~H • _ \ • •1)1~1.... \1\V'\' 

\.e=iJli~L...lll)o (%of) c}l~~l.u.ll c....&..-ll)o .]AI c.~l ~ (f £T'£) ul~ 
~ljlill ~l.l ~L.JI u-o-~ ~J.I.J# (\ • t,o- '\ •) ()\...- (\ £ • -I\ •) c)H 

.J'i.J ·1~1 .-I~IUJlS:i~i.l\D~ '- .foll ~~I ~1_,.11 ~JW"1 ~~.J~I 
y...tm ~I ~I l...iJlS:i \tl. ~I.J S..Jiol..li.J ~I c:;W')'I l...iJlS:i i.l\D c)!~ c.i.l:JJ t.. 
Y,IJJ'I ~l.Jl ~.JUli.J .l_,i)l ~I y\.....a. ~"1:J- u~ ~I Sjlill (::" ~Ym 
U.J.l) ~I .,.WI ~ ~.J (\ 4\4\\ ~l.J (J\.:oJJI) 42S._,_.l ~I ;jlill c)c. ~ 
U! 4!.lp. ~t..-:ii."11 ~~ ~ l)o ~ ~I..Jll U~l .)F. .ll.;jW"il ._,i (~ 
~'11,1 ~L.JI .-1~ .llc. J~"il ~~I J,.I_,JI ~~ "1 UPJijJII)o ~I 
1 -· ~ ···- 11 ~I ·'I 'O.lU' · 1 -~ ~'I~ ~ ·1 ·1 I WI G:. '·'~I ''I -tJ.J ~ .J' -I.J.J ~ ~ cS_y. u- .F u J.J- ~ J.J' 
;jlill ~! u-.i )i, ~I ,JJA c)! c.i.llJ c.~.lli.J-~I.J ;..»Pll ~~ ;U.4--}I 

l)o «}WI .l.ltoll j.J4-ll Wa.;i cJl-=.. V • ~I ~L.JI Sjli c)c. W\a.JI ._,i S ..;i ji.JI 

~4:>-l..o.JI 

tfll,JJi ~ IS-H Uita.. t) ·~ yt.»tt ~' ~t-»1., et..fl\ <' > ~ 
'"". \\ ~ l&l ~ 

i~IMI .uall 

·~· ~le.Jl 
lai.JJliS lJI.-. ulSSI .S.l.t.J!,jS cJw.-
\\Y'\ \OYO " 0'\ Yo DT 7ri' 

"" & "~. \Y .0'\' y • LT 75 

f'I'Y'\ & & " '" 0'\' y. .uu. 
\. &,o \ & • , 0'\' y. u-!.J.l.IJ"tlll 

'l'oYt,o fto. " 0'\ Yo YAo~jill 

'I'A'\,o "'· " A~.o ,,. J.a.I~Jill 

0'\''1'_,_'1' y •• \ . 0'\' y. ~..,s.,l 

\ '~·" \'. , o~,Y A·' \l,IJ 

\f• •'I',Y \Ytr. u~ 0'\' y. UA.Jh 
', .• ~. y AH• ~\ '\Y, \ ~. ,JJlJJI· 
V\'\, \'\ ~,. A A~,o ''· JJI~ 

\Y~'\f,Y 'l't•A• ""' o~,Y A. ~UJ'fo 

UM fffo H Ao,A \\O 
"""' ~ UJ'fo 

0'\'·'1', 'I' v •• \ . 0'\' y, UM.J.J 

Misr J. Ag. Eng., October, 2012 -1403-
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FARM MACHINERY AND POWER 

(.l.l..u1iS '\ • ) ,:;.....- ". ()o Jil ~~..... T'"'" 

.l.I.J# (Vo- '\ •) cjt.....:.. \ • •- A•()o~ '\'o'\ '\' 

.J..I.J# (\ ~ f,o- Vo) u\..-H •- \ • •()o~l.... \1\V'\' 

4=i_>li ~L.JI ()o (%of) c)l~ ~l.l.looll U.-1 ()o .]AI 111 ~ (f £T'f) ul..t-:ii 
~ljlill ~1-l ~L.JI ~ ~ c,tl.l.I.J# (\ • t,o- '\ •) cjt.....:.. (\ £ • -A •) t.JH 
.J'i.J ·1~1 .-l~ll...iJ]\S:i~i.l\Du&.; \-.foll ~~I c.:.au...I_,.JI ~JW"1 ~~.J~I 
y..o\m ~I ~I l...iJ]\S:i ~ ~I.J i~I.J ~I c:;W')'II...iJ]\S:i i.l\D <,)! l...:b. ~~.l~ L.. 

Y,IJJ\1 ~l..Jl ~.JUli.J .l_,i)l ~I yt.-. ~"1~ u~ ~I ijlill ~ ~Ya 
U.J.l) ~I .,.WI u&.; ~.J (\ 4\4\\ ~l.J ~I) 4-'lS..,_.l ~I ijli}l c)c. ~ 
U! l!.lp. ~t.-:ii."11 ~I ~ ()o ~ ~I..Jll 'J~I .)F. .li.Jfo.-"11 c_.i (~ 
~'ii.JI ~L.JI .-1~ .llc. J~"11 UJ-.1 ~I J,.I_,.JI ~~ "1 DPJI~I ()o ~I 
1 -· ~-··- 11 ~I ·'I i.L' -'-~ ~11 ~ ~ ·I ·1 1 WI ~ '·'~I ''I -tJ.J ~ ..}' -I.J.J ~ ~ t.S~ u- .F u J.J- ~ J.J' 

ijli}l ~! u......i )i, ~I..»><,)! ~~.l~ Cij]I.J-~I.J i..»P3I ~\....14 i\A4--}I 

()o «}WI .l.lall j.J4-ll Wa_;i ~ V • ~I ~L.JI ijli c)c. W\a..JI <} i_;i jWI 

.~L.JI 

tfll,JJi ~ IS-H ~ t) •.AJ:W• ~'»' ~· "''-»1., et..fl1 <' > ~ 
f\'. \\ ~ ~\il 

i.JoSlll Ml .uall i.)oSlll ~lf.Jl 
lai.J.JliS lJI..- ulSSI .S.lJJS.IS cJ.-
"y' \OY• " ., Yo DT 75' 

"" & "~. \Y .. , y. LT 75 
1"\'Y'\ & & \o '" •'I' y. .uu. 
\. &,• \ & • 'I' •'I' y. u-!.J.l.IJ"ttll 

'I'•Y&,• ,., .. " ., Yo YA•~JUI 

'I' A\,• "'· " A~.· \'I'• J.a.I~JUI 

•'1''1'_,_'1' y •• ' . •'I' v. uli.AJI 

\ '~·" \'. 'I' ·~.v A·' U.l 
\Y'• •'I',Y \Y&Y'• u~ •'I' v. I.)A.J.fJ.M 

', .• ~. y AH• ~' '\Y• \ ~. ..JollWI· 
V\'\, \'\ ~,. A A~.· '"· WIWl 
\Y~'\Y',Y 'U •A• "" ·~.v A. ~~ 

UM Y'Y'Y'• H A•,A \\0 J.a.l~~ 

•'I'· 'I', 'I' v •• '. •'I' y, ull-v.J 

Misr J. Ag. Eng., October, 2012 -1403-
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FARM MACHlNERY AND POWER 

, , ""·" ,.t. , , • t,• u. .Jli.J ,. 
·~'·" . " .. , . ·~.v "· ~ll.ol.... " 
'"' '·' i.t'\• u, u,v ,. .::.-»"' w 

,..~·'·" Y'tV\'V \'AV ~. ·" ,. , ,., ~ ,,. 
, ""' v ,.,\. \'W .,. v. V·~ H 

AVY' t, , W•V\ nt~ of v, 
"''·~ 

,., 
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FARM MACHINERY AND POWER 

~I ~'J4,.JI ~ ~UI J)W,..I ~J ~ .b.ii % T'V,, ~I.J Uait-11 <} I.)A]JJ 

Jii<U.p Jl.J ,;W:i.J ~~I~~~~ tAJF..J ~~I r:J1o ~IJj!l .;F­

e)! jill '~ JUSA/lai.J.#. •, \ f.J •, \ f , •·, • V ~.J ~I ~t.....Jl ~ tS.fo..w 

'l-o:11 1- ~--1 •11· ·- "11 ._:,,~ •-11 ~ ~f.:l..l- -1 ~ • YA • Y' . • 'V 1.1"..,... ~ -..,- JJ' ........... u- .JJ.J"W J ~ ' .J ' ' ' .J 

JZA/lai.J#•,o ~I ~I iJlill iAWI ,..-'11 ~~~ ~JU.. ~ ~~~.).- .fo.U.J 

~J J_,..)l ~UI 1)- ~I ~J ~u.JI .~ 46. c.fo.lJ (' '\ '\' c.J.J..P-l.J u6..l.JI) 

~t.....ll J)W...I y...l ~ ~ ~.JJjJI ~I tiDJ ~.J ~,:,.Jl ~I ~I 

~ ~ Wl J~l ~ ~ _y. W: ~ ~u.JI ~ ~ Y •'' rt.J1 ~IJjll ~I 
~ ~ ,;ioJ:i ~ %'f,VV.J Uap Jl ~ %O•,H.J c:;~l ~ %f,,T'A 

%'\V,Y.J %'\A,f.J %'\A,'\~ IJAJ'il J)W...I y...l ~ c,;ll ~.J ~I.J 2.a.:~u 

~I~ ~.JJ~I ~t.....Jl.J ~I ~t.....Jl i..)l'ill ~)A eWa.J:! (Y) ~I.J ~!jill~ 

.~IJj!l 

Jl~ ~)A ui.J 431Joli.J ~IJ..)ll ~UI ~ ~ ijlill .;ijl ~)A uJ ~ ~ t­
i_;ijWI ijlill ~ ~ .lbju 2...Y::. iJ.J-1 ~ .JJJ..li.J ~I ~t.....ll i.lLj. J'i:l ~I 

• 431Joli.J ~IJj!l d.p..UI .ll.»~ ~I 

~I tS.# Uait- ~ ~IJjll ~I ~I ~t.....ll ~ J~l IJHJ~ 

~ "' .b.ii JZA " ' • • w ~~., r Y • " rY:. 4-l- ~ .JJ.>Jt.,- Jl:lSI. w,. • , M' 

~~~t.....J1W6.JI - '-~I I~J-·-'1 • W: O-''f fY ·-·•1• ·"''"'I - lS.J»AA cs- J ,..,._ UH:I ' 70 ' ~ ~ 

•, T'T' (Y • • A) U6.lJI ~ c,l.....- c,;ll ~I 1)- V ~.J .}ZA/lai.J.#.•, T' • ~.J 

~ l....~.J ~IJjll W-11 d:..WI ~ J)W...I (jSA~ c,FI JI$.Aflai.J.#. 

~t.....Jl ~I Jl~ t.l (Y • • A) ~I ijlill 1)-~ ~~~.).-~ 'i c,;ll ~I 

~ l.._,..c. .J , ~I ,..-'11 ~~~ 1)-~J ~.J ..):£J.flai.J# •, f' ~ ~ .JJ.>JI 

Uo- fol u'i ~ ~IJjll W-11 U1.:J • ...JI 46. .li.AJ Wt-11 <}~I tS.fo..w uJ J.Jill . . 

~ ~' r:;JJl <} ~ .,1 ~ t!..UJla~ ~ ~ Wt-11 ~1) v- %'\T' 

Jil ~ J.Jill tL.Gi eP.fJ '".J"A.J ~1~1 ~J ijlill ~)A~~~ ~IJ..)ll ~I 

• Wt-11 <} JZI.flai.J# T'' v' ~ ~~.J ..}:£.A/lat.,.# • '' v ~ 

Misr J. Ag. Eng., October, 2012 -1406-
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FARM MACHINERY AND POWER 
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FARM MACHINERY AND POWER 
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FARM MACHINERY AND POWER 
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FARM MACHINERY AND POWER 
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Tezer E. (1984). Agricultural Mechanization inTurkey. 2nd International 

symposium on Mechanization and energy in Agricultural, April 

(23-27) 1984, Ankara!furkey. 

ENGLISH SUMMARY 

STUDY OF SOME TECHNICAL INDICATORS FROM 
UTILIZATION OF FARM TRACTORS IN NINEVEH 

GOVERNORATE. 

Yassen H.Al-Tahan* · Arkan M.A. Sedeeq* 

SalehSubriAlhsinyani* 

This study was conducted in the province of Nineveh during 2011 to study 

some technical and Technological indicators from the reality of 

agricultural power provided by the latest data and statistics issued by the 

Agricultural Department of Nineveh and calculate the values of these 

indicators and compare them with the values of regional and global levels, 

and included these indicators, the average ability of the tractor farm at the 

province level, provide mechanical power, the share of the tractor and the 

share of one kW power of the total area and the area planted in each 

agricultural division and province level and other indicators related to the 

rate of agriculture in the province. The results showed basic and province 

level surface area of total arable amounting to 1730682 hectares and 93% 

of them dryland agriculture With 8252 tractor of different types and sizes, 

the average ability of the tractor agricultural 63 kW and index provide 

mechanical power 0.3 kW I ha of total area and planted 0.46 kW I ha for 

area planted and the share of the tractor from total area and planted is 

209.72 hectares/tractor and 135.12 ha I tractor, respectively, 

*Department ofAgricultural Machine and Equipments /College of 
Agriculture and Forestry I University ofMosul 
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and the share of the one kW from the total area and planted is 3.32 

hectares I kW and 2.14 hectares I kW, respectively, while the rate of 

exploitation of the l~d season in 2011, 64.42%, and the Center of the 

Division recorded the highest value in the availability of mechanical power 

to the total area and planted is 1.39 kW I ha, 3.71 kW I ha, respectively, 

and less tractor's share of the total area is 45.15 hectares/tractor and 

planted is 16.97 ha I tractor, respectively, and less share of the one kW 

mechanic of the total area and planted 0.71 ha I kW and 0.26 ha I kW 

respectively, and recorded the Division of Baaj is less value for the index 

ofthe ability 0.07 kW I ha of total area and 0.17 kW I ha of the cultivated 

area, and the highest share of tractor from the total area and planted 787.3 

ha I tractor and 365.16 ha I tractor respectively and the highest share of the 

mechanical one kW from the total area and planted is 12.49 ha I kW and 

5.79 ha I kW respectively. 
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