
Minufiya J. Agnc. Res. Vol. 34 No. 4:1775-1803 (2009) ''http://www.mujar.nel'' 

(Received: Jul.. 6. 2009) 

'.LA> J"'L:!,)' ;U""''iL, (...ill J~ 4\;u,' ;.~i J"'L:!J ~ ....lj.iJ1 ..::..i~1 

~ .... ;L>JI ....-+.> ,",!~IJ ~.wl ~IJil j.o jS.) ....u..::.......J1 ~lj)1 J);-JI ~I~I 

'.~I ~~ .;"'" l.4.iJ '''~\,l ~.wl ~IJil ~ J.,...,....u 4\;u,1 '.~I ~~.;"'" 

~I).LI c..,~1. ;"~!,l ~.wl .?'/II j.o jS.} ..... '.;yl (\;u,' ~L.~ 4\;U)'1 

..,.i .:04'-' ')..:...' J.Y ,;; ",I W.,)";';"",I ~J ;J~I '-,;';L:UIJ ,,+,l';1 ~w4;J1 ~ 

,;;.::...,. ; ...~I '1 'lI.I ~;,." 1.·:l1 ~ .......wl . I'" ~~ . 'I W~. ....r"" J. . ..j . .,... ,l...r"".Y"".. • .J-""' 

j.o	 ,)\..:...1 n ~,;; ,,,~I ~ljYJ ~J .w,....;.i j5jA j.o ')\..:...I t \ ~ 

·w~l~ 

~'" .'~" • .c....;~IJ ~.wl ~!J14 ~\ ~ '-,;J.l~1 (\;u,1 .\.JIJ J!~.l 

'Iou	 . "-..;.w' ~\)'J:. %~ . ..;'Jo" W' ,), . j..l>..J\ ~ j.o ~I jI....:>.'il ~ 

"""";1 '-->- ~ ,,\;u,1 "i ~; ..lA.J1 '-...JJI. , ....L.';..JI,..il1 .~ '"'-"JI 'u 'J..~' ---"I .,-"...., c.J \:.. . 1.7 ~.,J _ J ',~ ~.....-;; . .....,...... ... ~..,)-'-

\ ~ l' ~ "1\. Iii \ .; • - I D I I ~ " "'I ~ ':: 1\'	 , .... !. .. .' 
L..------"-A~~I ..~, ....r""" +J ~ .I.n-'(','·' ~~~( ~I "":'"~J .~~~I HI.I:Io?"J,S;. 

~\ ~~._~ ri~j tj~-' ..· ;~lliJ\ r~ u-=~\ \..h::;.J) ~ :)~ <.$~\ ~.)J'i J~ ~ 

"--",,.wI ~I}il ~ (-oil) ~I U.>---U ~I •• LAiJI e;,1J!.lL; ~ ..:lJ:>S .~ 

"" .)1 ~ ",;,]1 jA'-i\ ~jJl ~ oM· .. "10M ~ ~ ,.~\ .1>--,"", .:oi ,,,~I,l 

..r":~1 ...,.y....'l' ...~J 4,."w....l1 J);-JI ~ j.o % \ .. % \' ~ (\;u,l 'JL,) ~ 

.:\;.;, ..,.i 4.:.;,.\,;\1 4L:U)'1 .--ow 4\;U)'1 e;,L.;JyJl t~ j .}I (....~I ~ W . .1.iL..J1 

~'-,;j4..J1 .:.;u ~,l ~ ...WI e;,~ ~ .JOJ \.' \ .}\Jo" ;""".wl ~lj';4 ~I 

,.c....;~' ~1)'l4 (...ill (L:UI .) 4.l.>.1.iJ1 4\;u>1 .--ow 4\;u')'1 ":,,wJyJl t~ ~ 

"-;j4..J1 ~ J ~ ",!I;...JI "'·.-.11 ~ I~J \ .' ~ 

1775 



A. Y. Awad, H. E Hussein and Nema F. EJ-Shamy 

...--ll "--I).>.ll .:.!-...o~ '.l-..;~IJ ,-;illl ~I)J4 ~ :i".lsJ1 .....;,lLs.:.l\ J!JJ ..".a:.,J 

~I)i: ~ .w;... cp ,-;illl ~I}il .) ~I j.4 ~JJil ;:::l:U1 ~ .b..":;" ~I 

~IJil ~ j.4 JS Jb., ~J ,,"I~I .;.. 4-A I ~ 0 .' -,' ~IJ>o ~ ~ 'J,!"+ll 

.....;,lL...S:;J1 ~~~ [ ....u lJ ~I .,r.-\:ui'l ~I 'J,!~I ~IJ~I ~J ,-;illl 

'.l-..;~I ~IJil~ j.A ~ .}I~I';" \, \ , "A~ .}IJ>o ",All .l.iWI.)i ,-;A11 

;:::l:U1 ~i ["':':;1 [...d.lJ ¥Jj..JI ;;"";I.;"...ll ~ ;;",..IJo, .....i W. ,-;illl ~I}i! ~J 

~I 4'1 ~IJ.>.l1 ~l:U j.4 u;:. ~ 'J,!~I ~I}il .) 4"'" ,-;illl ~I})I.) ~I 

..,-...;SyJl ~ ~I 'J~I .,.J.b:., L.. . 'J,!.l+ll ~lj)1 .) i+'-o '-;JL...o:i!IJ 4l:U! '.lAS 

-",",","""Ijil ,j)I..L....1 ,.lAS.;..i JJb-,' • 'o,~IJ ,-;illl ~I})I.) ",~I ';~I 

. 'J,!.l+ll Ji ,-;illl ,1-",," ¥IJ,)l1 

j...,;~ ~ ~ ~I J 4.iLl.lJ 'J,o, jJL..>.. cp ~ ~J"I J 4JJI JJJ '4-"1 Jl; .) 

~~ Ip J",., L.. Bio-Energy '-;~ 4.iu, "",I ¥IJjll J,...>~I j.4 ~I 

j.4 '+S~I j.4 'e ~ JI~I .;.. Ie IJ~I ....... ~I ~ .......L>.J ~I ~! 

ft-.--lIJ ~~I '.,;:WI J ~I ~i j.4 ~IJ 4!?J;Iji....1 ;;"";I:.i.I1 J,...>~I j.4 ~I 

.I~I ~ L.....4J"I J 4JJi JJ.>.l 4p-, ,II.b.b.i.11 ~~ jl . tJl ... , ~".JJIJ ':"J:!jlIJ 

L.. w "'" 
~ 

....i -...f... ..... \ 0 - \. i'll>. d 1-'"5 wile \ ..:...." 4.iLl.lJ _. ~~ 
I ,'JI b.~1.... \ __ ~ 

UI,hS 
_~~'"" .J.J 

~I :.,....... .:..4yJl ~ ,);..i-',JI "",I ....i~ ",~I ~'il JJ"-S.!I .;.. J~ ~ 

"""""""J ft-.--ll ~ J..jl~1 ~~J 4J'o"ll J'¢J 'J~I ~J"i ~~ w ~I ~J 

.", ~I Jj,.>.ll .}! :-')! ~~ I'": ':"J:!j.'l.S ;;"";4"-1\ jJA.>.l!J 'o,:"''l.S ;;"";I~! jJA.>.l1 

.:-~ ~~I:.,....... ..,..JWI jJ~1 ~I ~ J-*""I .) '4--")'\ I~ .,;L:i\ .:..10., J!J 

.;;.",j,J1 ~~ j , •• , ~L.&. jl:l uj,!1. r \ ~ .)1 \ ~ ~ A .~ jl:l G,J;!.. 0,\\ .}I J>o 

:.,....... ...0,....... ) ~~I ~J"'il ~\ ~ ~) j\i.J1 J".. .)a.! '-;.JWI ,,;IA...~I ~t..;,:j 

......,'; , .. v .L.&. r.-:!J j ,)ill .,;'iJJ r A. "",I , •• , ,J;w,.) ,)ill J'iJJ \ ~ • JIJ>o 

1776 



('
)

C
 

C
 

\t:
. 

~.
 

C
o

 
<..

 
G
,
,
"
-

• 
.(

 
f
)
,
 

~.
 

\ 
(
'f

 
f 

'r 
L·

 

, 
[

{ 
'~.'

 ~
~ 

~~ 
l 

.~.
 ,

~~
. 

t.f
 I 

~!
~ 

L~ 
[ 

.r 
E: 

t 
r

1;
 

.go II
I 

(l
' 

1-
r

,r 
--"-

't. 
t 

[ 
t'

 
. 

l'
 

't
 

-
r"

 
~ 

f
t 

t· 
c..

 
,

t 
'.
~

r
~
'

 
~ 

~ 
~'

 
---' 

fl
 
t 

,I
; 

t, 
't. 

.~ 
'F

.. 
l' 

'" 
~~ 

~o.
 
't 

L
\ 

ill
,

t· 
L 

r"
'
r
.
 

'-
. 

. 
<:

', 
f' 

'-. 
~ 

(. 
~ 

'Eo
" 

\"
 

10: 
E: 

~.
C

o
 

- ~.
1:

:-
0

• 
10

 
~

 
f 

~ 
. 

l;
; 

~ 
• 

).
. 
-
.
,
 

"
"
 

(.
, 
.
"
'
,
 


f' 

<I
I 

,.. 

{;,: 
t 

~~ 
t 

:t
 

c{ 
'~
':
\,

 /
'.

 
~"

 :
t---'

 
.0

-<
 t 
't

;
(
.
 ,~

 .
( 
~

 r
io 

,~ 
J

[ , 
f

[
\,

. 
f 

-
( 

,r.:
 

-
<.

. 
T

 
,( 

£" 
E: 

-
,.d

,-
,-

t 
.

-
t· 

1_ 
f.' 

~,
·:
t 

.,(;
f'

 
I 

1 
t
,
h
,
,
~

 
1,

 
f,' 

~
: .L

 
\
,
 

1,.
 

r 
C

o 
~ 

-
-~

 
'~ 

lr
t 

r 
-
.
,
 
~

 
t.

 
~ 

. 
\:

 
~
,
.
.

 
.

t
f 

v:
 

' 
'L 

t
t
L

·
 

.
r 

0
t .. ~ 

.., 
~

 t 
-

(t
 'r'

 'b 
t 

,f:
t

t 
't

: 
r 

't' 
:"'

 C
 

&
t 

f 
't 

C:.
 l
't

 
So

'f' 
[
.
 

··
f 

~
 

't
 

f
<

 
" 

'fo
, 

,~.
 

[1
0.

· 
f: 

Cl
') 

r. 
<.

.
D

' 
."

 
(l

)
f 

-
\,.,.

 
: 

1;.
" 

t_ 
•

'" 
t 

·t
-

-
,
.
 

L
 

"1
--

_ 
, 

<.
. 

,
;
;
 

,,
,,

. 
1 

C
:\

, 
. 

fl
 

Ie
 

IP
 

<
"
:"

 
'rr

 
-

t'
 

1;
' 

(l
)

( ,. 
,c

, 
f?

 
,f., 

1;
' 

'"'
(' 

'Ie 
,;

 
L[.

 
_ 

:. 
Ce 

~
 

'""
 

~-
tr

 
(Ii;

-
",

' 
~

 
~. 

;f
 'r

 ,
~

-.:
. 

,.<
 

~
 

!o
.' 
~

 
'c

. 
fr

' 
. 

~ 
L

· 
\t:

 
<

 
11

, 
L

· 
~

 
~
'
:

 
L

 
1;:

. 
" 

(D
'

:::
j 

J 
C

 ~
 

;
;
"
f
 
~
~
r
.
-
.
~

 '
t;,

 
-

r: 
~'

 
~

 
.( 

,--: 
'f

"'
;:

' 
1,

 
~

~
 

::'.
 

",,'
 

r 
::

l 
.....

 
'-

or
., 

t
'
-
.
'
 

1
.·

1
-

-
'r

 
f' 

""
!t

 
• 

~
 

....
t 

::
l 

L 
I;

 
• 

1~
 

.;;
 

'r,. 
~

 
J. 

1.
 

(r
;;b

 '
t. 
r 'l

'-
~,

 
~ 

't. 
.~.

 
\;;

 
-: 

.~
 \

 
~ 

L
.1

..
 

,Ei
 
'! 

~
 o

{:'
 ·

l 
L

. 
~.

..
 

L
 

~.
 

\;;
 

-
~ 

('
 '

1
."

 
'
~
,
~
~
.

 
-
'
~

 
~

 
1;

;, 
....

L' 
E

 c: 
~.

 
~
~

 
~=
,t
, 

.... 
r, 

: 
_.: 

.' 
~.

 
'Ie 

~: 
tc

""
 

\ 
~'

 L
. 

<f. 
r.f.

' 
:

1 
-

t'
 

<.
. 

,
'
,
r
~
'

 
.,

-.
 

-
'"'

 
r
,
~

 
,[ 

,
b

 
f'

 

-~
 

( 
. 

I.,
 

C
o

' 
1'

-' 
'I:

; 
'1

'-
'.

 
t.

 
' 

'.
 
~

 
L

 
<.

 
l'

 
<.

. 
'I

.
,
' 

'"
 

,~
 

• 
>

v 
'"

 
'r"

 
't

 
.t,

 
'I;

, 
po

 
L

 
'1.

. 
'1.

, 
'-:-
~
.

 
:!;',

 
1

0
: 

(;
;'

 
(,

 
~:

 
t 

'eo
 

E:
 

~~
~

 
~_

 
m

f 
.
'
 
~ 

[
;
 

C
o 

::
; 

~.
 ~

' 
C' 
~

 
;. 

'e
. 

t 
~

 
t.

(
 

f 
'f'

f 
t 

L.
 

{ 
~ 

of 
~

 
'1' 

t' 
(, 

.,
 
~

 '
f'

 
v. 

'"' 
'I:

 
~ 

c:
 

t 
't

 
-E

: 
'-

{;,'
 '

r 
. 

~"
r"

D
"
(
 

a
L 

I"
. 

fl
 

'l,
; 
~ 

'fo
 

,t
' 

..
f' 

I;
, 

\ 
~

~ 
t'

 
1

" 
t,

 
c: 

c: 
<;:

, 
C

 
1

" 
t' '

-. ~
. 

c.
l
~

 
<o
:~

Ce
'

f
-

t. 
r
t
'
 

, 
fl

<
.
,
 

'to
 

['
 

<.
. 

P
.
.
 

L
"= 

c:
1E

l"'
l

=-"
 -

...:
': 

i.. 
~ 

. 
II'

 
~

~ 
[.

 
-

.
. 

't. 
,I:

' 
,~

 
t 

~.
 
t 

{, 
.-:<

 
't

'';
; 

~
 

'~
 

'!
, 

'
0 

- 0'
'(

 ~
 

f 
(;

1
1

..
 
~

~ 
: 

::'1L
 

tr
) 
~

 ~
r.:

 
't;

 
-
~

 
f 

.~
 
~

 
'f

.f
; 

l 
~

~ 
::

::
l

.-
c

'"
 

~. 
r: 

~
.
,

 
>.-

. 
f!:'

 
l'
 

<:, 
~

 
[,

 
L 

'fA
 

L 
t.

.'
~ 

'f
 

'~
 

'-
~ 

r,. 
c-

. 
'-

r,;
 
,t

 
--
:
.
 

C
 

,
,
-
:
:
~
,
.
"
~
'
:

 
'i
 

• 
)c

, 
-

~.
 

~.
.~

 
f~

 
'0

-<
 
~

~
 

:i'
'0

,",
 

L 
t'

 
);'

 
~

 
t>

-
-

'[ 
~ 

,
~

 
L 

~
 

~ 
,
,
~
.

 
• 

-
'-

.'
 

t.r
 

~
~
~
~
l
'
t
)
'
~
f
~
'
~
~
i
~
~
<
"
'
~
f
i
~
~
~
~
~

 



A. Y. Awad, H. E. Hussein and Nema F. EI-Shamy 

""J~'JIJ ~I ..r'~1 .:.-0 '--.i..'l; L,....oi JW; ~I J~ c} j.o~)l, 

)"-.......'iIJ 4lU"iIJ (L.::.."iIJ ~J)j..J1 Wyl) j.o .IS ~ j.o ,+~'iIJ """'t.;...JIJ 

4JlL...i1 ; I',; .: ~':pl ..,.,J1....}i l .I~IJ (lU"il Y"'w.. ,+,.oJ ).lA..J ~ts:JIJ 

\~~ J,l: ~I j.o i:-,WI jl 'II ( tJ1 ....... 6..p\.L..i.'i IJ ""JL.."SJI J ~jJ~IJ ~l.!.,l-JI 

;~I ":'~IJ i.......u;~1 ~LS...l1 'JL,jll J,i;..) ~ .>;I~I ..,.J.!oJ1 4b., .LijJl j<

JJ" > .\1 IU j---o> ~I J.!I • LL;s'i1 J.>a...J "",'l:U..J1 .jo\.b,.;"il ~~ el....:;I j ~I 

'1 • 'I'
'~Y"",' 

~~'iIJ """'L,.-JIJ ""J~'il .lSw...lI,..i .l.>.IJ ~ ',;Jy.<. ~I JI~I ~iJ 

~';I .L-i,.;JI ~jiJ ¥..;'JI ~~I ":'L..L,.-JI "-1- j' .?IJ o5,;:.'i1 ".", ...... '.>;I;:...JI 
' 

to,}I".. [.....All j.o ""yA<J1 ":'IJ,;jJl W.:.&:; ~ '.);"'.>'-'11 <.u...J1.:ll; .1y1l ~JYJI 

~ )~ \ , • 0 '-i.l411 ,+I,;jll ..:.i,)jl ~ j.o % t • .)1".. JW "'" J 4 ,;4J.. 

~I 0 ~ [J'.~ J.a..., ~I ".", "'~I j ~I ,s~ ~ ~1.':J\ 4.,.;;yJl ~ ~J 

~ :-..) L,,... jlo .j",.l.o \. "",) ~I ~ ..,.J.!oJ1 ~ :-..) .L;,... jlo ~ ' 

~I ~,~W .I~'i ~I ~I ".",.:.Jo j",.l.o ,.V ~I"", ~I i:-'WI.l......J'.o 

,s' jlW / .:.Jo ,,v .)\".. ~I.wl ~lU'il .l......J'.o ~~ ~I (Wi j.!jl:U J4-0 j 

. %t ,\ ~I".. ~I ,~I ..:.iJ, <$i %0 ~ ,}I"", ~ ~\ j.o ~1J.!i .1.i:iSi1 ji 

. ,+1,;)1 ""J~'il JjIj••JI j.o jSJ ~jjiJl '.~I ~ ~ w.,i .l.4W ~J .~I 

.? ~ ~lU)'1 '.~I ) ~ '""J . ~I Uj.J1 ~~ .r',;jl' i:-,WIJ 

; I';, .....J<> >:"-,WI 'u jSJ ...... ·,.·.'''.~I j ~ ,I ,.11 ~J,"'" '.~I 'u I<,~ _ ..... ..... ~ ..-J':;- ..... -J..;-*" ... r~ ...,- ...>- -.:r.:-

.....J<> ~I ,", ..:.)I..;.J.JI ..... " w 'W] " ''.'1 ... , '11 4...Jc "L. t.. t ,I' 'I _ .~.l' ~.)Y .r'-' ~ ",.~J-" • ~ Y. J _.r'" 

.~\."IJI '11'·'iI ··'I4...Jc,'tL.t.. .. t\"I~• _y ,; ~........ ~.';J-" . ~ .rJ ,; yoJ
 

"1 ~;J~I ":'L.~I "J,;.u.ll .......lill, '1,'.'1' , .. ,<11';"~ 1:.,
..r-".. . cr .. J • ~~ ~ .=- ,;-j 

( w~J ~I J 4......,~\ .,jJ.;-l>JIJ ~)u ) .r',;jl' (LJ..)'\ JlL..J 0-'.IS J,..:.:; 

1778 



- - -

- -

Comparative study for the efficiency of wheat production in . 

<---'. ".L...& ,w:..,'i' .:u,... i ~ ..:.lj:ll":,,,.)"1 .~ ',lj '-= .\ .:ell ..... "I ..:.lA..oJl~ ~ ..... jJ ...... ..r j-J --i .. ~ 1...1, ~ • .:!"'~J ..~ J 

.j;LW .ji ~I ,j-..-o "--.Oi ;1 ; .l;""!J1 j 4...,.lAJ1 ~I j,l ,j.o JS .}>- ~ I~)I j;....ot..J1 

~ ..:.lj:;':';''i l .ji w. ;",:!~Ij 4...,.lAJ1 ~'j" .Jt.: ~I~j J~ .s'i 4w..)'1 ;~Li.5J1 

,j.o "" jl ~,~)I .:vL>..>..J1 ~jJ' ~ J~'il .) :u,y j ~ ,",:!~IJ 4...,JiJI ~IJ" 

""--;.aJ1 ~I~'i' .) ....,~I ,.;" ~I ~j j;."'-' .s'i 4w..)'1 ;~ Li.5J1 .:>:!4:i:i j L.;",I ~I . - - ~ 

. ;.l;~1 ~IJ' .) ....I~I ";"JI 

......-i "--"", jj ~ ",:.JI ~I J~ 4w.....' ;~Li.5J1 '-'"'~ .}>- .....,~J.l1 ,~ ~Ji:'J 

......., ."......:oJ1 :i..;t.1~J' .:vL>..>.o.!J 4w..)'1 ;~Li.5J1 '-'"'~ )1 :i..iW,1'4 ;",:!~IJ 4...,.lAJ1 ~1}iI 

. ;",:!~Ij 4...,JiJI ~I~~I.) 4-o1~1 

r..:i'--"ll J .:vL>.J......Al1 ,j.o jiJ 4l:u",1 ;~Li.5J1 4...l)l.• J .....I~j:i..;..oi.s"'-' ~ ~ L.... 

~1~j.:I ":'l..4--J1 ~y.:,s..." ~ ;"':!4-~j 4...,JiJI ~I~~I.) (.....oJ1 J~ .r1~JI 

~\~;i ":'~.>..Jlj ~L:JI ,j.o jiJ ';:""'1 ~jj'.ll ~.;JI ..:.t..j~IJ r~I.,.J1 ~)! 

; ",:!~I J 4...,.lAJ1 ~I ~~ 1 .Jt.: 

;:; I.)..Il1 ,.j\ J<ll i 

;~1..iS ...,.~';' :i..iW,1'4 ~I J~ 4l:u"'i1 ;~Li.5J1 ,-,",~J ~';I ')J.lI .....>+' 

~ .... ~I ......., ;",:!~IJ 4...,.lAJ1 ~I)~I ,j.o jS.) ....~I :i..;t.1~jll J)~I ~1Ai-1 

;~ Li.5J1 ,:...L.:i s"'-' I...<o..i, ; .L.>.>JI , ......JiJI ,~":':'I )~I ~ J.~ 4l:u)'1 ;~ Li.5JI .:>:!L;:; .s"'-' 

. ;.L.>.>J\ ........lAJ1 ~I f" ,j.o JS'). ~I : jll "l:u"'il ":'L.~ 4.....,.l:u"'i1. . - " . - - .".. . - .... ' .. . 

.;.L,;4,J\ .)JL-.. 

J.,.............' ~ ill ;J~I ~J 'J~I ,-:!y1.:JIJ '-:!:lJ~1 ';;'L;4:JI ~ :i....1~J.l1 ":'~I 

'" W. ~I...='JIJ~ ",jS...-J1 j~\j ~IJJI ')jj ..:.Iy:;..; ,j.o ,~~I ":'L.'4,.J\ ~ 

. <,JJJ.l1 ":'L.~I ~ .}>- ~I~I L.;",iJ .....,~J.l, t".;oJ-"! ~...-JI ';;'l..I~J.l4 4...l~'i1 

~ ,-#~I .\.I;.i~ ~I~jll ~y-"'-' ,j.o ~ J.,...,...JI ,.:. ;~~I .>;i- ..:.L;4,"1 L.i 

~~ .) .J~I '}.':"'I JJ:k. ,.:. .....i W. L..f.l"""L:iJ1 ":'~IJ '-:!~4j'.l1 4...l;"'-'J ~"sJI 

1779 



~
,

 
(
.
 

~
 

{
. 

'-
,.,.

 
r' 

,,
( 

~
,'

~
 

'
:
.
;
:
~

 
. 

:" 
. 

,~
~ 

);
 

>:
[ 

l' 
1 

"I>
~
.
~
.
.

 
\->

 
.'

 
;l:>

, 
-<

 
-
,
 

-
.

\ ;
b 

(, 
~
[

 
1 

'f
: 

-<
 

(} ,
~ 

.~; 
r 

r.-
r

- ,t-' 
'F. 

1-
f':

 
.;

: 
.~

 
,;

 
, 

~
~

 
'. 

t 
f.~ 

t~
' 

:
t.

' 
If

L
,[" 

r 
~

 
;:"

 
~,'

 
[. 

,~
 

~
~

 
C" 
. 

r" ["
 

t 
.,

 
:Ii

r .[
 

Ii
':

 
t 
'l

 :
 

t,
 

,=.
f;'

 
_

. 
.Q

.
t"

' 
(.,

 
(.,

, 
<

. 
I
"
 

",
. 

~
 

1: 
L 

"-
1 

[, ,
~

I 
''L

 
'.::

 
'L

 
-

".
: 

(
L

"
' 

J::
[ 

,~
 

l
'
.
t
 

' 
L 

t. 
(Ii".

 
'i" 

~'
1 

'I; 
, 

t' 
y' 

t,
f 

t,
~ 

~
 

.!, 
1~

 
t 

c'
 

t 
[T1

b, 
c
,
~
'

 
C' 

~ 
~:

 
t 

..,
,
-
l
~
t

t ,
? 

1-
:t

r 
~ 

'" 
[ 

=
 

;:
'r,

. 
1. 

'r, 
~ 

E: 
z-

t: 
~

 
~. 

T. 
t-

t·
 

(I
)

L 
-

li.
" 

t 
~ 

C" 
~, 

'\
, 

7 
,[

"
'-

,-
. 

-
en

 
<..

 
<

L
' 

'"
 

'v
. 

l'l
l

!:
; 

r.:
\ 

co
 

:;
:f 

[ 
'i 

.:. 
\
li
.
 

[<
rli

'
1 

;, 
t
l
~
,
t
[
.
l

 
~, 

~ 
.~
~
[

 
-r

, 
r 

~
~

 
f 
~
'
f

 
~ 

f 
·r

 
~ .
.

["
 

Q
.

~ 
I 
~ 

l: 
.;
:~
, 

r
f ~

' 
l'

 
C' 

~
f
c
g
{
)

 
(". 

'-?
 

L 
~

 
-

g
,
 

1: 
f 

'f:.
 

f 
t'

~.
 

L
. 

l'l
l

~ 
-.;-, 

b. 
'f. 

,t
' 

1: 
l'

 
~' 

1.
~.

 
f 

.f
.l

:{
 

~ 
,~ 

"',
 

'? 
1

~,
~'

 
~ 

~,
~ 

r 
t
~
~
l
r
.
r

 
-.

 
-

" 
ti;

1,
,r

-
f 

~
~ 

~;
 

;:
t'

 
'!

 '
t-

't
 

.-= 
r"

.[
" 

t 
rr, 

,r, 
.;:

 
f;'

 
f 

:>
 

-
'
.
[
 

(
L

 
r.

t 
(: 

~
 

(.,
t.

 
-

[ 
f;'

 
~r

 
r· 

z:;
t·

 
-

L 
'
l
r

"
'L

 
c.

"b
 

[ 
,...

 
[. 

~" 
If,,

 
1r:

 
". 

f, 
:::r

 
~
,
~

 
)~

 
f 

t
'\

,
 

'i" 
~:

 
'J; 
~

 
.~

 
-

't
 

-
'~

 
~

 
to 

\-
'L

t,
.r\0

 

3 
·f.

 
~.

 
-

lr
 

l'
 

<..
 

(.,
 

<c~
 

'.:-
i. 

L 
,.

, 
'~'

 f
 1

t 
:~, 

:l
.. 

r. 
C" 

t 
~ 

-
~.

 
~ 

(.,
 

I'l
 

C
', 

C" 
l 

~
 

'<
: 

r... 
,.

."
 

[,
["

c..
::'[

, 
[ 

l'
 ~

~ 
r 

f
1 

~' 
'~, 

~:
 

"
-

,L
 

(;
" 
t


-

.::-
'L

 
'.

 
<f

 
,..

 
.( 

[ 
'
\
 

.~
 

c:
 

-
'II

 
~

 
E

 
,. 

.
c 

~
 

[.
 

I:
 

(.,
 

,
(
.
,
.
 

L 
~
'
[
-

If,.
 

'g
'

5
,
r
-
.
,
.
-
[
i
'-

(.
 

r. 
,.' 

'r:
t

f '
~ 
~~
. 

t,
\ 

1: 
~~ 

f. 
~, 

E: 
,f

' 
L 
l
~
'

 
to, 

" 
. 

(., 
,~

 
r. 

F 
I;;

 
l'

. 
L

 
~' 

.r.,
: 
i 
l

~ 
f
f
 ;;.

 'i
 ~

~ 
,~.

 ::
 -

; 1
:

[ 
L

k 
B

"
-

(, 
~.

 
-, 

1: 
~, 

t 
c·

.
E

 .[
" 

l' 
t

-
-

l.
''i

. 
'f. 

:.. 
L 

L.,
 

,C'
 ~

 
,~,

1'{, 
~,

 
t

(., 
C. 

~
 

c,
 

.,
 

"'
-

~ 
f 

~
 
f 

,r.,
:

~'
 

~
'
~
~
:
'
~

 
1;

. 
'I; 

~b
 

p;
 

t.
to

,1
t,

l 
l;

 
. 

__ 
't

-=
t 



'\n
 

t'
 

!	
 

I 
I
J
~

 
0

' 
.(

;;
''
' 

I 
~

 
C

) 

t' 
~

~
 1

:<
-

-
-

,-
<

 
.'

" 
-

:"
" 

-
.-

<
 

.
-

.-
<

 
:~.

'! 
1;:,

 
)-,

 
l' b

 L
0

r 
-
-

o~
 1

<
 

<:
 

<
<

<
<

 
_

r 
-t

. 
..

J
 

0 
-t

 
....

, 
~
.

 
;1 
-
-
-
~
.

 
r
-

C
 

3
,\

, 
11

 '" 
'"

1
1

.
'.

.
.
 

<
<

<
-

0
<

 
.~

 
'fi-
1
,
'
~

 
~'

 
{
b

: 
'g

 
1r 

1°' 
f:;

: 
,<

;-
. 

-<
..

.
-

-
-

..
-

-
-

-
-

-
:r 

~ 
'C

; 
f 

~ 
t

~~	 
iiJ

~
 

L·
<

 
--

~
 

0 
r,

· 
--

t, 
-

""
I 

-
...

.. 
-
.
 

/1
-\ 

_ 
~

	 
t1

 
'"

4
 

~
 

......
. 

\ 
t\ 

~
 

-
~

 
>

 
• 

,..
...

 
~

 
<

>
 

--
<

.,
 

"-
	

'1 
c
; 

~
~



0 

....
oC

.	 
ID

\ 
• 

,
~
-

0 
-t

 
Q

 
o

.
-
t
·
 

~
.
.
.
.
,

 
--

.-
~

 
"I:

' 
<.

-=: 
~

~ 
r:;

-
'<

 
~ 

.~
:.
. 

.....
 

>. 
~ 

-.
.:

..
 

-
'J

>
 

[ 
c:-

,J
: 

1 
of:\

. 
--=

 
;::.

 
(b

'0
 

--
\t

\ 
-1

 
J
>

:
>

 
>-

-
l 

<
 

~ 
-t

 
-1

 
-.

: 
~.

 
b 

~
 
~
\
~

... 
,.

r 
C

I) 
(
p

'
 

.t"
 

"'
-

(,
 

l.o
 

~
'

 
_

. 
-
~

 
-r::

:. 
g

,
 

. 
-

-
-

-
-

.-
--

-'
.-

-
-

.-
c-

,
I

1 
... 1

	 
~
'
t
'

 
ft..

,I
: 

,' 
~

 
~
:
"

 
<

-
.0

 
:>

 
<

 
:< 

.0
 

..
 

...
. 

<
 

~
 

,
"
,
-
-
:
,
 

f 
C',

 
.
~
.

 
~

 
.t

: 
-

fi 
-

-
-<

 
-

-"
.,

 
~ 

0 
-
"

:>
 

-
-"

 
t 

k
, 

.F
 

r'
_

L 
~

 
'f1

 
<

-.
0 

-
-t

 
<

 
..~

~
 

-<
 

-
...

,	 
~

 
t
:
:
.[

 
~

-1
. 

-
e
.-

,	 
-

0
f 

....· 
....·· 

.
c	

 
o~

 
,
-

'
-
,
 

(
"
 

.1::
'" 

'""
 

. 
~
~

	 
\ 

~~
 

~
 

,. 
~

\.
 1

: 
1
~

 
..... 

-<
 

.
.
.

.-
<

 
.
-

.
-

'.
.
.

,
-

,-
.-

:~ 
\:

 
'

t
.
 

i:'
 

::r
L

.
f 

r
t'

 
-

-
-

--
• 

-

- :>
 

<
 

....
 

~ 
,~
,-t

L 
CL

·...
-:;

 
L 

•
•

r.
('

('
0	

 
(b

 
...-

:; 
t::

: 
't

 
.. 

~
 

--
-

:>
<

 
...

 
0 

-
-

-
-

-
,

."
!

II 
oO

l;;"
 

,
!
;
,
.
.
.
.
,
.
 

-
f"

' 
~,

 
't	

 
-

.Ii
 

_
.
.
~
.
.
.
.

 
ro

t 
m

'ft.
. 

:~
 

t"
	 

C
 

'
:
 

0
'

..
 

3;
 

--.
 

-'
 J

l 
~
~

 
:: 

~
~ 

:: 
~ 

::: 
~

~
~ 

~ 
-

~ 
C"

g
' 

Ii 
~.
' 

'6:,
 
~.
~ 

?j
..... 

~ 
r 

1. 
-

-
•
•
 

:>
-"

 
-"

 
-
-
[
 

c;
-

~
 

Ii 
(b

'
I 

..
..

 
..

. 
-"

 
-

'"1
1 

\
:


co
 

..
 

:
:
 

>-
"'

-
• 

:~
 

.--
' 

--
-

'"-
->

 
-

'
"
_

 
~

 
~

 
~
'
~
'

 
:s

D
\ 

0
1

, 

-:
. 

'-
<.p

 
'-.::.

.. 
:>

 
.....

.. 
--

' 
<

 
.....

 
....,

 
J
>

 
-

:>
 

~
 

:>
 

-
-

l.
-

~
.
.

 
... 

D
\
 

L
-

em
)

J>
 

Q
 

• 
t'

 
~

~	 
~

 
(
-

t'
 [

"
':

 
'"

 
,t 

c·
 

t 
:: 

I:
; 

~ 
~

~ 
?: 

:: 
~

~ 
;;: 

;:
 

~ 
:: 

a 
~ 

..
:-

c;;
. 

:~:
 

' 
~ 

0 
1<

-, 
_

.
 

L 
-
' 

-
-

-
_

.
.
.
.
.
,
 

<>
'" 

e.
-

c·
 

.
.
.
.
~
,

 
t'

 
.....

 
~
.
.
-

);
;
-
,
 

<
 

:>
 

-<
<

 
....

"
-

-
>

	 
1 

~l:
 

{ 
'C

-
c
.\

 
>

 
"""

"I 
>

 
D

 
_

_
-<

 
-t

 
_

..
-

:>
 

..
-I

 
<

	 
... 
~

 
..

. 

'" 
-1

 D'
....

	 
r:-

1 
r
,
.
 

[ 
:J

'
6-

--
-

~
 
~
!

	 
, 

~
 

,e'"
' 

~
~

 
fO

 
-

•
t;

	 
,

, 
_

. 
'"

L 
l\

)
L	

 
......

. 
......

. 
......

 
-
~

 
.-.

 
......

. 
-<

 
.....

.. 
.....

.. 
-e

. 
'
.
.
.
.
.
.
.
 

•

O~·

 c
.. 

(, 
~ 

I·
..

 
-	

-
-.

 ,f 
r, 

.
f'

f'
-

E
 ~

 
....

 
-=

.. 
"
-

-
f:

 
:>

 
:>

 
:>

 
.>

>
 

>
:>

 
:>

 
>

 
-0

:
_ 

0>
 

~
 

t;.
 

"
'
"
 

"
-

C.
. 

a.
.,.

,. 
-
.
~

 
1>

-'
'''

 
~
,
~

 
~

 
<

0 
~

~
 

<
 

--
~

 
.
~

 
,<;

'
.
 

• 
. 

_
. 

'J
 

o
C

 
L 

'I:
. 

t~
 

,r
 

-	

-
-
f
.
 

...
.

r.
 

" 
V

 

o
. 

,r.:
 

~
 

,.
..

 
-

~
 

('.
 

.1:
'	 

,...
:. 

.
~

 
...

., 
C

 
,I

: 
....

,. 
.
~

 
0 

'1
 

b-
-.

11
 

I 
I;

 
~

 
l.o

 
Q

. 
C

· 
~

 
I;:

 
i' '

\ 
~ 

-
--<

-
-

-
-

-
-

-
-

-
~ 

(.
,. 

r, 
~

 
.J

: 
[.

 
r:::

.
Ir

"
r 

_
. 

-<
 

..
..

. 
-

-
'"

 
-
-

..
..

 
~ 

-
b

 
I'-

~ 
-

t.
 

~
 

...
.-.

. 
'I

 
~

 
..

..
. 

-1
 

<
 

>
 

... 
~ 

--
t 

-1
 

--
--

t 
>

 
>

 
I/' 

.A
 

~
,
:
:
;
.
1

 
t:::

"""
 

-.:
. 

em
)

-
<

.
 

/>
-'

L
.
 

<
 

-
-<

 
<

 
-

_ 
-
-
:
>

.
.
 

~
 

[	 
...

 
'"

 
'I

t.
L

 
...

. 
<

 
C

· 
:1'

 
"'f' 

~:
 
~

 

'I
).

 

~
 

0 
-<

 
>-

'"
'. 

-~
 

>. 
:;

 
f 

k
, 
f 

Ia·
 

->
tv

: 
o'

'0
 

'.
 

:
.
.

"'I
 

r-:
 

>-
-

-.
 

.......
 

<
 

'
1

)
.
.
.
.
.
.
.
 

""
1 

<
 

~
 

<
-

~
 

1
;
.
.
 

_ 
..

.

 

....
 

r:
~ 

..	 
'r-

. 
<

 
"'"

 
'r.

 
1 

.~
 

',.f
	 

-
it-' 

r":
"

-:
 

I 
s'

t	
:

-
L 

, 
-«

. 
....

.! 
...

.. 
....

... 
....

... 
..

. 
-

-
_ 

-
£:.

 
J 

~
 

l.o
 

"
.. 

_ 

.
~

 
'" 

'" 
:
:
:
:
:
:
:
:
.
 

"
-
"
 

:
.
-
-
~

.~ 
l: 

[ t
. 

<
 

0 
-

-<
-

• 
-"

 
:>

<
..

..
 

t 
~
.
_

 :
. 

,~ 
II

 
:';

~ 



I 

A. Y. Awad, H. E. Hussein and Nema F. EI-Shamy 

~ rJ:H o.,;::.iJ1 ~~ j)Li. ~.wl ~1}JI 4l:ij! ~ ~J\'; 'iill u9.J31 J . 4J~1 

4l:ijl ~J\.P WI " •• t ~~ ub ",AV ~ ~1 -u'J ,~~ v ~~ ub" ,0 ~ ~J\ t 
1..4i " •• v ~~ ~ "," a ~1 "u,,j ,~~, ~~ ub ',r c;Ji .n ~ oJ;!~1 ~\.)~1 

J ~\ J'iiV ~~ ub ",ra p..l~~~hl All ~ ~ ~l'i~ ~ 

- ~ .• a ) ~~I ~ ~u:l ~" •• t ~w. ",VI ~I All ~~ J:!\.;J1 

.(" •• V 

oJ;!~\J ~.w\ ~\.)~, J ~ J~ c)A (j1.1il\ 4 LL)I ~j31 ~4··i~1 ~1.).1:lJ 

6\ ~J ~4)\ .J~I c)A ~~I ~1~1 fl ~1.)JjI 0.;.9 J:ll3. ~\ ~lJ 

~.wl ~ljjJ ~~ o~l.ill:i .:Jli4-! ~~~ ~\ jist ~ ~jiI\ o~1 

J,j~ ~~ -Jkl W o~\ .ill:i ~1.J:!.iA:i ~ ,-\,.'~ ~J ,~\ ~l.J oJ:!~\J 

.(") 

~\ J~ ~I..w\ ~\.:i.l)l ~W\ 04-.1),1 tllil 0.)Ji.J1 ~41J1 ~ jl.Aoi.ll ~i :(") JJ~ 

(" • • V -, ~ II, ') 0J'iJ1 j)Li. 

:?~ 
RUF R <"WI ~ 1+>1\ ~Jls.. 

~.~I 

0.001 20.5 0.91 0.78 Y; =2.4 + O.09X, ~ O.OO6X,2 ~I.)~\ 

(42.7) (4.9) (-3.7) ~JiII 

0.0001 107 0.98 0.95 
~ 2

Y, =1.2 + O.2X, - O.OO9X, ~1.)~1 

(19.5) (8.3) (-5.4) .J:j~ 

0.001 49 0.96 0.90 
Y; = 2.2 + O.llX/ - O.OO6X,2 

(48) (7) (-5) 
~! 

.a..~l 

1\ 

0hl4 (i) WI r) ~\ 0-- ~Jwl ~l:i..'1 ~Ji;j' ~I.}! ~ Y;:~
 

.~I.).l.ll o~ ~ 0--j!I ~ ~l ~ X
 

.~~I (T) ~ ~! ~ U"1~~1 ~ ~
 

, L t d" ,r " = (i )
 

LJS...o: ~\J ( &\:.ll ~') ~l.li\\ 4l:i..'1\ r) <':"1~ ~I ~\ ~.J-I..J J.a.J1 .l;!.u.JJ1 J.als.. ~R\l
 

.(~I .J:!i.:l...l\) u.-J!4 ~.;-Jl 4."Jy.s;JIJ ~J~'il J..\~\ c) <.:..1~\ ~ u.- I.a~
 

1732 



Comparative study for the efficie,ncy of wheat production in . 

\.L...;1I.ji.4 t-~ lA 4-:i1 ~ wi (\) ~\J (") JJ~ t WI 04...i"'i1 ~'J.lLt.... 0A ~ 

',' '\ , ",.'\ "",,\ ~I~ ~~~1.w14l:i.J~\ ~~G:i.o~~J 

~ ~J~I ~!J o.i....:!~IJ ~.wl ~Uil l,I.4 Jil o~\ ~~~ Q.b 

,~jiJ\ 

2 

2 , 
--.-. .....J ~.JI .J~\ ~b' 

---- ~~.-. ......1/.JI.uJ.......~t 

,1- ... Jl7:-JrJj..lJ.ll ~WI 
1 

1 I 

O+---,......----.-----"""T'"""---.---~--__._--__._, 

1994 1996 19911 2000 2002 2004 2006 2008 

.~IJ.1l4 (, ) JJ~ ;J.1t.4.Jl 

J4lJ 0.l:!~IJ ~.w\ ~\}JI0A Jil ~\ J~ 4l.ll'i (.jJ~"'i\ ~\ :(,) JW. 

(y .. v -\~~') iijWl ~~\ 

~\.J.tJ\~ [tu"i\ J\.J.tJ ~La:..)'\ ~J.i:J\ 

.>.t~ stochastic frontier (SAF ) 41~1 .lJ~1 W\.l ~ ~.;lu.\ ~ 

.l~'i\ JI-+.t ~ o">--p-~I .u}JI ~ ~l~\ tW ~\ ~~\ 0A ~\ ii,lWl 

uL.:u.'J\ ~ l.;J~i ~\~4 rllJ'i\ JJI.l .>.t~ ~ ~.;lu.~\ \~ ~..J .rIJ)l1 

(.jWI [j~\J~U'>'u\ J;Li. 0A . Maximum Likelihood Estimation(MLE ) 

4\~1 rllJ'i l J!\ ~,l jJJi:i.l ( \ ~ ~ q t lc Battese and CoelIi6:j~~\ l,I.4 JS .s.....a~ 

~L.Jj~ ~i ~ ~l dJI.ll1 ~4 ~~ ~.lJ~\ dJI.ll1 u~J' ~.lJ~\ ~llJ'il JJI.l Jl 

1783 



A Y. Awad, H. E. Hussein and Nema F. EI-Shamy 

~ ~L:.."P ..:..L..) ••••.:1 ~i ~ ~I ./' Ji ~.>.oJ1 .jA .:J:!1-' )Ji J;li .jA 4i. Y-; .:A"! 

. ~\J.I.l\~.JA ~~l 

.~ ~ Al' ..s~1 JI "":J.lli .s~1 ~ ;i."oJ.l.>.J1 (L:.."i l ;"':10 ,;;.Iii M 

~ ~,JFI '.~I ;:::;;' Pad data ..jJS-: L.. JI ~j ~ J")l,;. ~l.b1J1 .:,1,;4;31 

~ . ibw.J1 ;" ,I' 'I I ~I .:,\.:;..;..Ji -' ..J<..Iii I, '! JI ~W:'iL. "1 _ '-' j J,-J JA' ~~.... J '1t".T, , .• JA..r 

Ji t)j.-.JI Ji .:,~I ~ L..;)~ ~jJl ,;.All""""" -".i ~l.b1J1 ..:..1,;4.JI .'~ 

. ~I ....ib'"-JI 

~~ .jA .:A"! ",';:"JL, ::: j J--O--i "-'I., 4.,;.:1 ~\ J J~\ ;i.;1 j j,.l.>.J ~':""I ~J 

'~\J ..,_"".;.........:IUUJI.,..:I~,;; Jil! :J!i~,)1 (L:..,)'\ J ....A;l~1 JlJ.lllh>J1 ~ 

""L:Jl..u ::: l,;,,';i! y->LA.: ~\ c:.)l..t....J1 ~L..... a..,..,~\ ~ ..:lJ>S . O. ~I • ..., W"~ ~L:.l1 

J ..s.l....>.ll C';;L::\ J-,:.. (L.:.."i l JIJ.ll ~I ":"~I ~L.....J ~ J$ ';;:L. 4)0 .l;~ 

,,:.L...l~\ ~L......iJ.i...A ~~\ ~\..H.a:; :.>:H ~ \~ lI!J ~~l.Q.5J\ ~\~.a:i . 4.,jJ~IJ ~~\ 

<G\ ~ ~L..; y.JJ . ';0' .l.>.S( OLS ) s,;....J1 ":"L..;~I ~j-iJ ~i .l.>.S (DEAl 

. (j~! ~ -" lJ,,;,. -".i t ~ JlI .:A"! .,,-JL:JI..,J ~I J (L:..1" "I.ll ,j~ ~ ..,.ll:u; 

:;~~I L;iJ ,):!Ji:J ~yb.11 :l~ ~ ~~ ~ ( :') ~~ .;.,,;. i"~ ~~ .) A.j\ W 

.,;;.l£:J1 .'~'i ;i."jWI s,;....J1 ":"L..;,)-'-ll~)o ~'::'.jAJ 

~.wl ~\.J'llt ~I-' 

, -h' - ~)o ~\.w........L. ~JA.i1 ~ljiL. [-..Ill 4..w..I 4..0,•.u.J1 rL:.."i\ :\.)1' )-!.a:i ,.::. 

II '.lOS.ll ~-"-; W"~I lh>JI ~ ,ji Y. (HII ) ..,,-I-'il u-'o,;iJ1 <.."...;oj ~ ~)'I 

)~I ~jjJ.l wJ U-", "-'I (JIll j,.>,J1 u-'o,;iJIJ ~ ~I ~j~ wJ U~ 

'-..:I.lli ,;;.w:J Jl...:.>.)'1 :...Jo... ""')0 ~ Sio"":! L..4Jl 4.,;.:1.....='11 ;i."JA..lI ~J 

~! 4 -; " ~ \bill ~ j ,)! ~ w ."-..;JA.i\ ~!)J4 (-..Ill (L:..1' ;i."jJ~1 

J---.......J', Y ~ W ;.~I • ..., W"~ ';L:.lIJ ..",.-'I".;-...JI lh>J4 W"~ JJ'il :J!i~ 

';1 ~; (L:.."il c¥\ ~ 'J.li.!1 ~IJ '.aw...J1 ~I j,; -Jii..;'ll .jA %\ . .,,-J1Jo>- j ,)1 

17fs4 



Comparative study for the efficiency of wheat production in . 

j.....!i s"J .. n ~ ~ 4-'1':""':; LR-Iesl ~L..="I ~\ ",,:""""'J .;:::l:i.J'i\ i~ti5 ~~ 

;,~I ~~ '-~W\ ilu.Jl ~ ~~ ..$~' ua~\ J~ ~ Lu(tJ~~l ~l :.r 

W;;..JI ......I.....-.JI ~~:l,,.... ( ~ ) JJ~ ':'~l.o..o.!J :l,~1 ( T ) "-.,l,:"",:; 

5 ~w..cl ")W;,?G:l,,.... ·,t,,.; J ",-4\ ,1......:', ~ J .)';1 J-.il ~ J j~w 

':"';L\ .::illolA..]1 ~ ,)i h:.::I.; J . '" ~I J-.iIJ "JlO:J! ~ J ..; j~"J1 JL...JI ~ s" 

~ "";Ir--"'"I ~ L..o .;.,JL. 'j...:,,' ~L\ ~ ,,-4\ JL...JI ;"...s I~L. 'j...:)'! "*J-' 
:.- (-,UI ~,) ~I A 4lj:,1 ~ ....I~I ~; ,...II:...."! J ~I I:" .I~I 

. ~\ 1~ jA ~ ~~\ ~l ~Jl.:!j ~ ~ ~ c....dJ\ 

h..-~ .jl ~J£JI ~'~"I ~ ~ ~I tI;...lJ '..;.;iJ1 i~ti5.l1 ':'1~.liLi ~ 4l~ 

~ '~L...is "";JI ~ ~..) %~,\ ~ ~ ,~ti5 ~i ,:;i J %AA ~ ~ ,~ti5.l! 

::l:i.J'ii "L,» A ",I ~I ~ ,,:DI yo'll .( \) ~~~ ~I "..,JI ..,.Jc 4ljJ %\' • 

....L....'I cr.-jl~1 .,.,;J-)'I ~J ......w..JI Jf,..J1 ~,:,.. %\ ~ ~ 

';' %~. ,:,.. s" ~ ~I ,~ti5 ~ \j~ .::..I.i.i.l\ j:.si .) (1) JJ~I ,:,.. C....;.:;, 

~ w. A+' ~ jA % t '';1 J.:lo ~ c$ \ 4.z. j..).4 \ V ~ t) j..J\ .lJe ~ ~ DID ~ 0 

;,~' .,.,~ .%~ 0 ,:,.. j:.si '..;.;iJ1 4-'~ti5 .:.&l: ~I ~ ,:,.. %\ O~I~ .ji w.,i 

yo)'1 .%~ . .Y 0.,; ~ i~ti5 Ji>.:' ~I tfj.o ,:,.. %0·, .)I~ j ~ .,rS1)J1 

u --¥-".?- *'j.-,;i..l>- :u...o., ~.wl ~'J)4C....ii1 ~jyo ~ ~I A ,,:.!i 

J~.,jl.)~ ~j.;jI-:..l!J .~ ~~i ~fi..l.S.i~ ~ ~~ ~\Jj J)J-01 JA~..J.l 

",Ji L... :l,~1 'J~I .) ;;"""'1..'1"J :l,~1 ~~I ,:,.. (....iiI 

.;; j..L.... "-.,l tLA;j w.,i ~ 4ljJ J~I I:" ~IJj.) 

1785
 



A. Y. AwadJ H. E. Hussein and Nema F. EI-Shamy 

~UJI 6A ~ ~\ J~ ~JJ y.,s ~tu'i\ Jii 4..lIJ uI.):!JA:; ~lli :(,.) JJ~ 

,~ .. v c.r.-tu'i\ ~yJl J)Li. J~~l ~ ~ l"'l~~ ii~~\J ~Ji.l\ 

>.1,!W .,.....,1j~1 ~.liJ1 cr"'lJ~l 

~W1 .:<;L.Lo.....I1 ~ ~W1 .:<;L.La...l\ W 
J,aL....Jl j.oJ ~I 

d~~ G\»W~ 

r, \ " \ V 

• .. (y.V) ·"(f.f) 
a UiWI, 

f----.--- ..

'. ~ • ,VI 
~J.Jj.o.l1"""'L........I1

00 "(v. 1) • .o( 0) 
B[ 

. , \ r 'I' 0 <}~l J..o.l1 
0(" V) 0(' ,~} 

B2 

',"/\ 

! 
. " r 

~H{,..V) (. , \ ~) 
B~ <.S~IJ..o.l1 

•. 10

~ 
',' ~v 

HU ,o-} (. ,/\ 0) 
B4 ~JLilll 

-. 
i, .,'" .... y-r--"'(H..) OH(r,',_) 

B5 c;;~JL.... 

... , ,. ~ 

4iu....,J!.~ 
"(Y.I) 

- B6 
!-. 

. , f Y " ••• 1'r 
, 

(. ,V) ( • ,r 0) 
B, 4iJJI .~I 

-~ 

.... y/\ 

···(n, \) 
- B8 (f'"'L:i.Jo!ll JL.....l1 

-
! '.' y

(.,n-) 
- B9 wl~ 

2 1. :! 

, . ' f : ',,1" 0" - (J", +0"" Sigma-square (0'2), 
(., V!) '.O(Y.~) 

"~ II ')~ I 
2 2 .. '(/\,/\) 

r = (5,/ (5 Gamma (y), 

~ 
"'p,o) 

I , • ~ I"l," Log-likelihood 

\ , ., \" \ :i......J1 .ll~ 

'. ~ . ,,/\/\ 4"J~ o~lliJ\ .b....y...
.FRONTIER (version 4.1c) program t:-'Wji ~1~~ GL;~ ~ ~t.; :J.l.w:>A\1 

%\ ~<.Sy.-.~~.". 

%o~\Sy.-.~~·· 

%\.~\Sy.-.~~' 

~~ (t )~ u.ll ~ u-\#J1 6# ~l 

1786 



Comparative study for the efficiency of wheat production in . 

~ ~ ~~\ ~I.J~~ ~ ~ ~\ t),)A.l <.?Jfi::J1 ~jjiJl :(t) ~.J JJ~ 

~I ;; ~ t£S..l1 j...t-

I 
~-

~1.,;Ifi:J1 

%\1/ 

t)j4Jl JJ>;. 

y 

I 411i\ of.l.iS.Il ~~ 

'IA t 6A J!l 

I 

~_ ... 

%~,Y 
-

%\Y 

%f \ 

t 

y 

\ Y 

• ,AD - .,A., 

·.~ . - t tl\ 0 

• ,'l,~- • I ~ • 

.

.-_ .. -

'---.. 

%\ t ,i i 

{ \ 
-  ---_. 

-

J..5i.! . ,H 

~)'\ I 
( \ ) ~ :.;.w....J1 

o~~l ~1}J4 ~1 -y 
-, 

~ ~ ~~~l ~Uil c) ~I ~ ~JJ..u..l1 ~I.:U)'\ dJIJ ~Ji:i ~L:..i 6-4J 

~- III ~I ~ LR-test Y~J ~..IiJ\ ~\j:}J ~ ~Jij c) ~.JSj J:L.JI ~.;iJ\ 

~\~ 6~ ~~\ ~.)J\ J~ ~ L..o 4~\ ~\ 6-4 ~l ~J ,.,~ ~ 

.~ ~I ~j.iJlli!J tj~ 1l~tiS.l1 f'~ ~LiJ\ 

dJ\.ll\ Ji::J J~'i\ ~ ~ .L ~ .\\.( L.1.aJ1) U~'il.tt· .- w~ .:!J6i!J'". ., r. . ~~ 

u-l! ~ ~ U»J\~. wl u-!l ~i ~J ,o~~1 ~I.J~~ ~\ [I.:U)' ~JJ..u..l1 

U1y J,.-lA...l\ W ~J ;;~I.£il\ f'~ ~Li ""ti.lIJ ,~\~\ ~tl..; ~Li JJ~1 6!i~ 

f'~ uJ l eoji [1.:U~1 ~I ~ 1l.JJi,J\ ~\J ·:i.aw....J1 ~\ &H 6!4=Jl 6-4 %q,A <)\..? 

.~ i,;i;11 il~ liS
 

~ U~'i\ L··-·II (,.) .1.~.::.uLo~ 0 Ji,J\ (T) W ..
~ • .,~ ~. . .J _ ~J-lJ 

Jl.4"..J1 ~ J ~L:.~I ,ll.4"..J\ ~ J ~\ ~\ ~ J J~~ ~ .JjWI ~t.....J\ 

~~ ~ rJ ~ . J~l J,..s.ll WJ 'iJL:LJ\ 44S J c;~~1 Jl.4"..J\ ~ J 'i~l' 

~ s:.~~ ~joJ\ dJl.1l\ .::.uLot- ui ~ W.ul~ 4 J ~.J.J~1 jl.4"..J\ ~ 

~ji ~~ J' jo'4wl ~~ f"~\ c) U\jWl)'\ ~ L..o ul~ W, "iJLA:J\ 

~~I OJL..,.j ~~ y.u.Li.:i:i ~l 604 ~WI ~ ui J! A ~j d ~ 4-0-\~\ 

. jo'4w\ 0 ~ GIo'l ~~l 

1787 



A. Y. Awad, H. E. Hussein and Nema F. EJ-Shamy 

h......jl.o ul ~J ';J:~\ ~ljJI ~ ~ ~I t..,lyJJ ~l o~l.4SJ\ ~1.>.!Ji:j ~J 

~ o~\......J.S ~Jl ~ ~ ~ %~~ ~ ~ o~Li.S ~I UIJ %~. ~ ~ ';~1.iS.l1 

[l:i.l"'il OJL:d ~.ui ~1 ~ Lj~l y~l ,(,) ~J~ ~\ ~I ~ ~~J %v~ 

~ .l.lL..J1 ~y~\ ":-l~'J1 ~J ~w.J1 J)j-J\ ~ u.a %, • ~ 

l:i.l"':i ~ ,; 1.iS.l\ 1_lL,.; ~ ii! ~I t I ~., \ .(~tl ~ .~ll (0) J .1.".\1 •~ ,_ ~ U"" _ J _ J..r" LjJ..l"""'" &.J.J""' J.~.J:! 

.%11, LJ..o J!i 4J o~lllli ~lL,.; ~ ~ t).j.o l" wI ~ ~ 0.l:!~ ~IJ'J1..t ~\ 

\. , t)j.o t %1\0 - %A. 6H ~I l+l~Li.S ~Jlji c;J\ t)j.J\ J$. ~ ~ ~ 

r./' ~ ~l o~liS.ll ~I..,wl d..illl .:u1.SJ L%~' - %1\0 6H l+l~lli ~Jly ~,)j.o 

~ u.o %n.)lp ~ (,$\ 4.J::,Jj.o \, ~ tJ;..J1 J$. ~ ~ %~ g ,)1 %~. u.o 

u.o ~i ~I ~~Li.S ~ ~I ~ u.o %"".)Ip u\ JJ~I u.a ~I ~.J. ~I 

~ ';~li!; Jh:i ~\ t)j.o u.o %0\" ~lp wi ~ ~1,;J1 )y:J1 y~ . %~ 0 

~~ ~ ';.l:!~\ ~IJ'J1..t ~\ ~)j.o ~')1 A 'i ll\ y'J\ ,%~. ~ ~ 

~J .~ ~~I ,;~~ ~ ~~ ~IJj .lj\.j04 u.a ~.1ll..4 ~~ ~ ~J~ 

~ ~~I oJJI-lI ~ 4w<l.....i'iIJ ~¥ill\ ~~I u.o ~\ J~ wi .)1 cl.lj ($~ 

<ill~J J~\ \~ ~IJj ~ 4 W\ o~1 )I~ ~l /.S.lj l.A.o ( u~1 ) ~\ ~~ 

. y ~lL,.; W tlii) ~i ~ 

~I).fi.:'l\ t)j4l1 JJO; 

------

~I Ofl-liill ~~ 
~-

%/\ 

%11 

%n,1I 

%r' 
%r ~,~ 

! 

\" 

f 

,, 

\ \ 

II 

• JA 4 &- J9i 
• ,110 - .,"" 
.,~ . - .,A 0 

"~ 0 - ,,", . 
.JUt.! • ,~o 

\"'\ c)4~1 
~ 

1788 

L 



'S r:::
,S!.... (J

 

-5
 e Q
. 

.... III 

"i Cll 

....
 o ~
 

,~ 
:E
 Cll
 
Cll

;:; .... 
~

 

oS 
.2 <I) 

~ 
'';:: 

~
 

III 

~ o 
o 

~
 

,
.
 

J, 
~

 
1
,
;
:
'
l
.
~

 
~

 
J
);'l 

'''I.J. ''!,:: 
~

 
~

 
~
,
.
;
;

 .;, g,
3, 

j"
l: ::l 

0
• 

_ I 
q ,
~
'
:
;
j

 
:1;.;1, 

.,) 
I 

'~ 
~ 

,j 
1 

-
....

"l
-
,
 

" 
"
)
 

"
)
 

,q
 

.:I 
.., 

-
"
, 
~

 
'~. 

"
"
'
~
. 

") 
J 

'-'I 
_ 

:
,,. 

"l' 
"l' 

') 
;J 

'1
~

 
j 

~
:
'
1

 
~~ 

-'" 
-

'";/ 
.~ 

1, 
o
.
~

 
1
;
,
~

 
l.:J 

~
 

j,-
") 

I 
~
.
"

 
~

 
,] 

~
 

-.1 
•

r
-
)
,
 

o
J., 

:
:
>

.
0

 
'-J 

.
<

). 
J

-
') 

~. 
,1

') 
1· 

Q
.
"
;
-

'}
 

-
~
;
J

 
J 

j 
:;j _. 

,.~ 
'~"I.J 

'':
:
1

,
 ':i 

~ 
~, 

,1
,';j 

. 
'1,,~;' 

~J, J 
VI 

1 
lJ 

~ 
J 

1 
.1 

(:: 
-

~
 

-
..,.., .,r 

,~ 
] 

,K
) 

j
,

1 
-
''1

 
'"1 

1 
~ '\-t 

, .... 
'-'I, 
~

 
~, 

't OJ 
~ 

1; .;;; 
~
'
~

 
~

 
,J 

, 
..Jl 

~
 

. 
7

'" 
-

~:-') 
..) 

. 
~.. B

J 
,J' '~3 ,l 

1j ':' ~ ~-"l 
: 

.2 '~3 
'~ 

.:> 
,~ 

~
 

J
' 
~

 -.r ,
0

... 
':!1 

~ 
J; 'j' ,)',:-') 

? 
I
I
 ~. ~l ] ,~<f'-

.~ 
,") j' 

,J
' t ]

j, 
J J

]'-
~ 

•
J 
~

L
'
 

.
1

, ':' J 
->. 

~. 
, 

' 
, 

.
"
 

J
' 

'"
'."

l 
"l" 

3
, 

.) 
1 

~ 
~1 

.J
,) 

'-'I 
' 

"') 
-

" 
"""'I 

-
Q

,
 

"""") 
/'I

J 
,J 

,~ 
,J, 

'~ 
0

) 
-
,
 J,-

l 
'J

' 
~Ij 

-
:-\ 

0 
-

'
-

"
)

'.
 

-
,
"
'
 

.
;
;
;
 

']7" 
t..-

-
8

' 
J,) 

'J:: 
~ 

·t~)
~ 

.~ 
~ 

:J, 
~ 

'~ 
:1 

:~. 
' 

I?
-

k
J 

...", 
J 

-:f 
'" 

'I, 
,:;> 

j, 
,J 

J
~
'
~
)

:-
J

3 ~ .! 
~
L
"
"
'
. 

~
 

J
'

"
0

 
' 

-'t 
'1 

-
;
.
 

,. 
~

 
t
,
~
j
:
:
:

 
.
,
 

"
j 

J 
]

l
'

_ 
,
)
 

_ 
'"

 
_

1
'-

)',,. 
.

"
~

 
,
0

 
~.... 
'
-
'
 

) 
~

 
_ 

,J
' 

''?
);''j 

~
 

g 
] 

'.oJ 
.... 

!I 
-

~~ 
~1 

'"
:
.
 :J 

] 
en

1 
'1

-.1' 
j 

J 
... 

<f'-
~-

~
 

'.!J 
~

 
J
' 

.... 
.... 

~ 
-1 

''] 
7l,

-
"J

 
. 

~. 
'lJ 

., 
<Xl 
r-

j' '~' 'j' j, :~ 
1 

~ 
"
l
,
 
~ 

~. ..~ 
] 

1; ~~l ~. ,~, 
J'~)'''I.J 

.~ 
~' 

, 
t
)
,
~

 
/'" 

'> 
~

~ ]': 'J: ';')'~] '1 

"l' 1 
'I, 

"l :t;} ~ .J J \:;j 
~

 

(C" 
,
J
,
 

<.l 
1· 

,:J 
,.!J

 
"l' 

0
'
.

~; 
~ 

J 
1, 

-
'-'I 

~
'
"

 
J 

'1
 
~

 
'''\ 

.'; 
_

. 
"
'
i
:
'
 

")
'1

J 
. 

,._, 
~

 
l' 

-
..II 

,'J
 

, 
'
j
;
~
"

 
-

'., 
'J

 
")

_ 
~L 

,
I!J 

,"
,,'f"

.:
:
' 

_
"
'
 

1 
"l 

':I, 
~

 
'"'. 

.
\
;
-
,
 

-
-.., 

., 
'; 

j 
,~ 

J
";j 

.~ -I,,, 
-:; 

"
l
:
;
 

_
' 
~

 J :J 
'0

 1 
t.

'~; J
J 

'1'
\ 
~ .~ 

~]-
1'1_J' 

~~
~ 

,~~ ~', -1 
J

; 
7]' '~1

-'I, 
:2 

!I,
j 

J
' 

.
1 

..
,"Ij".... 

.
Jj 

.:> 
~
.

 
' 

(
:
:
' 

-
'
0

_
'
 

"
)
 

-
• 

•
-
,
 

'J
OJ 

l 
-

'"L
 

J
'

--. 
.~ 

• 
.'l 

-', 
-, J 

]-'1
'" 

_ 
:,

J 
~) -

J. 
:l 1 -'t') 

.~. 
j 

")
-

-. 
.' 

, 'J ":-') 
k.l 

:-\ ~"~. 
"l' ~ J) 

:1;., 
t 

",' 
J"; 1 

"l -j, 
-."I, 

~\
}1

~~ 
-=-

1 
"l' 

. 
o
~
.

 
..1 

J 
"
)
:J

' 
"1

:}'
'
"
'
 

..
J

o 
• 

.
_

 
',1

 
, 

;"J
_ 

J
' 

"I.J 
'_

1 c~: 
~'l, 

;. 
J ~ 

1 .') 
'iJ 

:j 
., 

>
 

-
't,' 

'i
-

. 1 
1 

~ 
J ,1 

,1 J] J j~ ~1 
'ili J

1 j 'f;\ li
:1'\ j

J
.... 

") 
I 



'j 
J
~
]

 
~
"
1
; 
~

 
1, 

J):~ 
]-

:~ 
~ 

"" 
;1:-J 

;J, 
~

 
~a 

J 
]-,l;: 

~ 
=. 

, 
'J 

" 
.., 

-"l 
'-l 

J
' 

;I' 
.', 

., 
'~ 

'1 
J 

k
)
 

;\;
1 

.
.
,
 

-"l 
• 

, 
--

J
' 

., 
-

,
~

 
Jo 

. 
:.:J 

l 
.
.
,
 

. 

., 
J

' 
'l2' 

~ 
J) 

'J 
::: '1

" 
~ -

" 
j,

,
' 
~ 

1 
"l'f:! 1 

j 
~
,
~

 
,. ,:;

" 
'l

''I
,J 

i
-

" 
-
~
.

 
.r, 

""1 
9 

J
' 

"3 
iI.J 

'l,,~ 
l; 

..,:~ 
>

 
'J. 

_ 
, 

;J 
~ 

J< 
. 

"
l
 

J1 
'::j 

g 
'J 

,';' 
'''I 

j:
;
l'.

.
,
 1 ~.' 

.. 
,J

 
"l' 

~', 
":' 

.,\ 
.';. 

"J
 

::J 
., 

1 
"

J
' 

"
l
 

'J
-, 

-
::J 

"
''' 

,1
'\ 

),
1

,
"J

,)
 

-
'J

";l 
-

~~ 
'J

 
'J 

.,
, 

,~ 
2i. 

=-
\ 

~; '
_

 
) 

,
,
~
'
:
'

 
"

: 
=-

,1 
u

_ 
-7-; 

-
.J 

.
~ 

~
 

-
_

]' 
~

 
<

r 
J' 

u
f; 

o
j 

'J
 

-
I
 
-
!
I
 

.J
:.'"

"
)"

 

'I 1, 
,1' 

1, ';' 
:oj 

J
' 

1, 'J 
~

 
~
~

 
''l; 

,:JI 
J
' 

:.: 
']

 
. 

~;;;, 
."1 

~ 
:'1 

"1,
'k

)
 

I

'J 
.., ., 

.'j 
~

 
'I. 

,1 
,';'"

 
O
"
'
~

 
~
"
'
,

 
'f; 

"1 
J' 

.--\ 
~ 

-: 
~ 

'I. 
OJ

• 
-,

_ 
,
~

 
•

, 
~
.
.

 
" 

-
G

) 
_J 

.
,
.
.
.
.
 

_ 
~
'

 

" 
,~ 

" 
.-

,"J
, 'J 

'
1

"i 
~ 

.J 
'1 

'J. 
.~ 

'1 
. 

~ 
'
,
~
'
~

::.. 
.J 

OJ 
.
"
'
~
)

 
,. 

I 
~

 
'
~
'
J
'

 
~

 1 
,
I

-
_ 

"J 
" 

'" 
~ 

'1 J
-

, 
-1'. 

J 
~ 

"1
. 

0 
l
]
 

'1
 

.., 
''3, 

-
::-. 

~
~

.
_

'" 
J' 

. 
-, 

"1.. 
-

,~ 
,

J 
'J

 
.,

-
_

'
\
 

1 
J
' 

. .., 
-

:J
]-1

 
"
,'"

 
,.J

2 
~
'
~
~
,

 ,,' ] 
~ 

,J 
,~-

.~ 
.;;;

] 
: 

")~' J 'J 1: :, 
.. ~.J 

",'
-

': 
~

1 

L( 
'J

 
o

j 
'
.
 

'J
 

., 
'J 

'i 
-J. 

n 
_

l
 

., 
':::f!. 

=t.. 
k

J
"
 

'
~
'
J

 
~

 
.:;; 

.
_

 
-

-
-, 

~. 
-

:I, 
'J

 
,
_

.
\
 

0 
,
"
l
'
 

-
,
 

.d' 
j. 

-
'I 

'1
 

lJ.J 
:\'~ 

, 
-~ 

~,
1
"
~

 
'J~

~ 
_ 

~. 
~ 

:
~
:
a 

"1.j 
]" 

j 
J 

:.J' 1, 1: 
''I 

~ 
'-l 

-1: 
u. 

., 
~ 

j
'
~

 
J
' 

'
\
 J 

"l
_ 

"
J
'"

 
,

,
"
'
"
 -1 

-
" 

'1 
,~ 

o
0 

~ 
.~ J 

'
1

,
 

J 
:'J 

,~' 
. 

-1' 
~. 

: 
~ J' 

,~ 
7I

,~ 
j~~: 

~~~. 
1,

. 
,-

~, 
r

'J
 J

'" 
'-l

-
~

 
J 

,~ 
'J"'" 

'" 
-

:
:
}

.
'
i
,
 

-
1

'"
 

" 
,,1 

'" 
'" 

.
'

1 
.
~
,
]

 
q 

.., 
"
~
o

 
'
1

'
 

,
~ 

\, 
.., 

~
 

r
~

 
. 

-
\ 

0...... 
.
,
 

,
.
 

• 
~

 
J
'
 

~
 
j
'
 

,1 
_. 

,
J
:
-

l 
'~ 

~
:
-
J 

' 
l' 

~ 
• 

:1, 
:... 

.':' .'. 
:\i~' 

l 
::l 

.., 
J 

1 
\ 

':I; 
/' 

..,
;} 

:.1 
1

-
-~ 

'1
"
"
,
1

~
~
j
,
~

 
'~~'.~ 

:--J J
} 

i' 
] 

_~ 
~, -l 

~.
:~ 

~, 
j 

~~ 
~ 

,
.
)
 ~ 2 :', 

'~ 
t l 

'1'~ -1-
~] 1

3 .~ 
,~. ~,::, 1: J.,'''' 

'~ 
~~'~ 

"~J 
1· 

~' .:~ 
1

/
)
)
 

'."1 
1, 

~j 
'] 

~ 
q 

~ 
, 

-1 
~ 

,,:I 
..,

-
-

~. 
(1

. 
-1' 

'I. 
::J 

,,j 
-

j 
'J

 
"
J
 

.., 
~

 
.:1 

~
 

=-
'
0

 
" 

'
'
J
'
~

 
-1 

] 
,T

 
,~ 

_ 
.:;; 

~ 
)

J 
'1 ~ 3~i 1 qJ 

~. 3ok' ,; '~ ~ '.-J.1 
'~:'i '\ .J 1; 

:x: 
'\ '; 

:~ 
J 

"J 
~, '~

~ 
';j 

\ 
.~:-

'a 
,~ 

'j' ] 
.', 

.
'
J
.
'
 

...-' 1: J ~ 
"0

 
~

 
,
j
,
 

'1. 
_

'
,
 

"l 
-"l 

-
,:;;j, 

~
 

j 
1

,
.
 

~
 

_
,
 

j
~ 

,1. 
'l1J 

~~ 
) 

,);"' 
: ~\) ~-, ~, t J j 

'J 
:." 
~ J. 

j 
.:. 

\ 
~l.'" J 

<
:( 

~ 
1 

~ 
-

~ 
-J 

l' 
;J; 
~
.

 
., 

J 
~ " 

~
~ 

~ 
"J) 

>: 
:') J

J '1
: .~. 1 

1'~;; '1' ..: 
j l' , J '1"t 

'::; 'J' 
J 

.~ 
:1, 

<
:( 

':>
1

 
. 

-, 
.

, J
'J 

. 
\)~, J

• 
,
~
J

 
'1 

, 
"
'
~

 
,J 

J; 



Comparative study for the efficiency of wheat production in . 

~\ J~ J,a...J\ r,)&- .llW\ - Y 

'....,.l.iJ' ,-,""",-,,'., C..A:I rL:.;1 .) .\..l;.1.;I1 4l:u)'1 ...-Wl 4l:u)'1 ,:,wJ~1 t~ ~ 

.:,L.;.-S iJyj jl .ill; ~ J '-:jA..J1 ":",-lJ;;,.,.,..,u .l.iWI .:,4i ~ I:aJ \.' \ ~IJ" 

4 ':'Jlj ~I ~I~ rl:u)'1 iJw,j:)! .sJ)' ~~~ rl:u)'1 ...-L&. 

, L.....:;.;I • ~ l.>ll ;;""'l:u')'I Wl ;;""'l:u'l' I.;;.w ,,'I t ; I. w...., ,l:u')' \ L&.r 'cs- ......-... J.;- ~ '=-' .. r ' ...
.ill; ~J '-:jA..J1 ',:" J;;,.,.,..,u J;1y..l1 .l.iWI ~ I:aJ \" ~ i.l:!~1 ~IJi'-! ~I 

.%\., ~ ~ rl:u)'1 ;Jyj:)! .s';:' %\ ~ rl:u)'1 ...-L&. .;;.405 ;Jyj ji 

~\ J~ ",..IoJ! ~WJ\ - Y' 

jlJJ c;i)),..LA.. ';;'1",,"'"' .,:;.. ( V). C') JJI~ rl:u)'1 ...-LAJ ",.>oJ1 ~WJl Ju:...:.1 '"" 

~L...>JI 4.......i)... j--o.J:!:UJ (~) JJ~ i.l:!~1 J '....,.l.iJ1 ~Iji\ 0-' Jil ~I rL:i,j! 

, ";')'11 ~ "'~\ ~\ t\.i:;) '....,.l.iJ\ J i.l:!~1 ~I}il ~ ~\ ~ ".>oJ1 

I ~ ,v H ~ ;J;~! ,-,"""I )11 u.l ~~ '-..,.l.iJ1 ~I jil ~ J'il J,.a.I! • '" Jli:J1 

. ,s.L...l;J1 JL-...l1 ~ ",.>oJ1 (...:;WI ) ~ w,... ,i.l:!~! ~Ijil u.l ...J) ',' • t 

~.l.iJ1 ~I)~I .) ~ ~ ;J;~I ~IJil ~ ~J-' .5.>41 J,.a.II , .}JJ"JI JL....JI 

, ~J)I '.' . , - J-!lL ............;j ,', 'I Jc ....J.i '. \ , ....J ,i ',' Y .....J ,i '. YA .u. ..:.......• • ~..1""""..;- • .,J • .,J • .,J ........
 

~I J~ ~J~'il .~WJI - t 

~ J ( ,) JJ~ '....,.l.iJ1 ~\)i\ .) r...aJ1 rL:i,j! ...-u..J '-:JL....o:jj'i1 i~1.i5.I1 "".a. ~ 

JL-.JI , ";:'J~I ~ '-:JL....o:jj'i1 i~l.i5.I\ t\.i:;) ~I ~ (v) JJ~ ;.l:!~1 ~I}JI 

,\ ,', , t. t H ~ '....,.l.iJ1 ~I)~I U&- i.l:!~\ ~I)~I ~ ".>4' J,.a.II, .}JJ"JI 

~.l.iJ1 ~I)'il .) " \ "" •••• , ',. JilL i.l:!~1 ~ljJJ "":;jJl ~ .,' v 

.) 4'~ .,:;.. ~i '-..,.l.iJ1 ~IJ~I ~ J'il J,.&JI ~ ,-:~'il .~1.i5.I1 wi ~ w,... 
. i.l:!~1 ~IJ~I ~ •. V JilL \ ,t ~ ~ i.l:!~1 ~I}j\ 

1791 



A. Y. Awad, H. E. Hussein and Nema F. El-Shamy 

·~Yl~ 
o~ Li£.J\ 

~10" 
~J~l 

~ 

\. or \ 0 ~ 0 

t ,A 'I" r 

\ ,rv 

.,' ... n 

t,'" ,.. '\ 

4 I .... I ... Q r, \ 'l. 

~Wl 4.4 

~4~..I.ol.l1 

nr",v. 
~ ,0 r 

I,ry 

r, tV 

',' ~-
',t"'''' , 

(,S..I.ol.l\ ~Wl 

yJJ~4~ 

\ 1", '\0 1" 

',' or 
" .. A 

I J ' , f 

"',"'''' ,
... , .............
 , 

J...;jyJ\ 

~~)'I 

' ,v f • 

• I ... ~ V 

, J , 0 • 

... ,t "" 

... ,t ~ or

... I ......... r'
 

J~I 

~I 

·1.alL. ~L......l\u 

I"IAo~~jWlI 

~ c}'J 1 J-,ll W 
J.,.&-j 1"-" ($.AJI J.....H 

...,..u. j:.A ~..I4JI Jk...JI 

~W W1~j t..i'J..)~\ Jk...J1 

~ \ VA ~I u-- '-:'JJ~1 ~.b...j>.o 

(r -r ) JJ~ ' ~ .::.Li4i u--~J ~ -:,~I 

f, 1" A 0.'" n ... yy Ir ,t,Y. .. ~ w\.wL,o ~L......l\ 

'l. ,Ao r , t \ 'l., \ 'l.  "')'" '\Q • J t 0 {"lAo #4 :#jli.:ill 

"y. t,V t • " • t • , \ r ~ ~'JI J-,l\ ~ 

,,'\v n \ y, 0 t • ,\.'1" " \ /I J.,.&-j 1"-" ($ ~l J,..o.ll 

I, • ~ f 0 t /I, ~ \ • ,r /I '\ "\ 1" ...,..u. ;.. ~.ll,J1 Jk...J1 

\ ,\ 1" ',' '1" "', t'" v "','" y ~'::"l~\~ 

\ ,t ~ r,A t , \ f • , • r t " r r .6JW ":'\~j u"jJ~1 .L..J\ 

I,'" A 1",0 " ry ·,'. '" . ,'" . r~ ~W '::"\~j "",~jiJl JL..uaJ1 

. , ... t o,r • , r \" ... ,t ... , ','" ... ,,"VO .l.lW ~IAj c.r""-".",..II Jk...J\ 
_._...-...._-~-

~ \ VI ~\ ()o ,-:,JJ'/l ~ .b...ji.o 

( r ~ 1" ) JJ~ • ~ ..:.Li4i u--~j ~ -:,~ 

1792 



Comparative study for the efficiency of wheat production in .. 

--.--f:. ~~ ~ ~iLli ~I;~'L: CAl J~ ;~I ~I.illl ~tJ..5,;J1.)4) ~ 

j....,li.. ~.ill\ ~Ij-'I .) ~ -ill \.0 .)\y. ~ ~ %r> .)I.P-i ''''~\ ..ro\)~\ 

~I 'J'I ~ "..--dJ! -.l~ ,~'I ~..b,.... w i..i.J W ,).l.l.i:lJI ~) ,~: Q ~ -i;i '1", or'I.Q _ ....s- .... ...,r-. J ~ ..... . ~...,r- ~ ..r ~ . 

.;\~ Sl, ~~~\ ..,...o\.)c 4 '\ . .b-~\ \~ ~ ~) ~ A. ';'I.~ ~Jl!\ 

,~~I ~I)~I.) ~I J.~ ,~I ~IJiJI ~'U.:"I .....4' 'J,,] ~jo:.J' ~\ 

.1 "I t ~ j\ ~I~\ ~ ~~IJ..§ jLiJJ\ .jA ~ ~ ;J~j..,.J\ ~JiJ\ ~\./il ~ ~ 

~ ", , '0', . \' \ .:.il;.)po.)' ..,~I ~I}JI .) ,:,\ JiJJ ,-,,' j>:1 ;»-~ t i , AA I 

. ~JiJI ."...:01,),'1 .) 

~'I ~,.wl . "1 4oA.,1_o ~ J~.....~I· • ,.-..AlJ' " " ~I_ J .r-;""'. ~~. _ ....1)..... J 

%\\'.0. 'Iovv .)1,....,. 4 ~I ~'Ji uil:.:.,.... •I~I ~ ,..,~IJ 

. ''''~\ .r"1j-." .)"IoY, 'Ion , %0' Jili.. ..,.,:>;JI ~ ~.ill\ ."...:o1}JI 

~JiJI ~lji~ .)'1 J-JIJ -,~I J-JI .:.~ ~ ~I ~'il :'"') ,l;.,.~J 

. %,,"" ~u...a .)\iJl ~ :;~: ~~I .)~~ ..J.'I %~v , % 0 \ .)I.? ~~ 

~)'I :L...L;' ~J:! ~J' ''''~\ ~\J'\ .) ,~\ ~1 ......4!':'" %', 

,:.... ).Ii .;JJ,lJ' J-JI.)" ~.wl ~IJ'JI .) ~I,);I J~I.)! .,<~I j..&J.J ~I 

c ~ ., ~~ l.i. "-ll.o jl\ 9 . .1'W\ J.,..:\ ,.!I ij~'i~ , ',~I ~~ ...:'il w.J1 
'- - . . .". ;,.... . -- .. "'" .... 

~ ~!,)), ~L.l..a.J' ~ ...a,..~ :,",).)1 ,jJj ~J:!.w .)'i\ j.&.lJ ~I ~';I 

;-,--,~I ..,,-;01 ;.,1 ,) ~ .)';1 J-JI .I~I ~~ ~J ,..,~I J'- ~.illl ~I,)'J\ 

..).0;"1 J\~: 6..ili.:; h..."::"" :) 4' ~ . ~.ill\ ~lj"l ,:.... j:.si .)'i, J.,..:i.)<' ~ 

~ .j1"--.i.JJ ~ i', 4-'i .)po.) ,:,I.lil! ~ \ \ t .)Iy. ~.wl ~lj'l .) ~IJ)J 

~ ~ ~.;;" 'J;~\ ~\)i' .) ~)I ).)\ 'j~"4· ''''~\ .r"'J';1 

~IJ,'I ~)j.AJ .L.,..-;.sJ1 ~.:....:., ;"'#1 ~ft'.::.,.,. ~4~1 ,,)\ ~I~ ~~ 

~ '-.....Lr ..J,.l~1 ..:..Ij ~)I uL.:.,s:'" .~ ~.illl .r"1 ;';1 .) ,,)1 ~ .;J;~I 

1793 



A. Y. Awad, H. E. Hussein and Nema F. E1-Shamy 

L. l,u~ '....;.iiJ1 -r"'1}JI ...,.i ",.lJ,Ji jL...J1 ):. ~ .) W. ,....iA ~I )'i~ ).l> 4-'1 

jL...J1 ~..:lj; ~J! Y ',;,;-41 :WL.&Jl; -:;~ ;.l;~1 -r"'1)'i1 ...,.i L.I .)';1 J,oa.Il, .:,.¢, 

. ~~i I$.ll,.ll 

~ ;.l;~1 ."....I)'il ...,.i '-:.ll,.:ly ,-:J4l1 , ......)1.1 ~\ ~';I tLi:l) ~i ~J 

~ % ~ . % ~ J-"li.. ~.>'ll ~ i~\ """"'l5:J1 .)~I .)A %\ •. %1. ~ 

. "-,yJl ...,~ ...,;.,jLJ ;.l;~1 -r"'1)JI ...,.i ,-:y~1 ; ......'11 .:".. 4..~1 

'-...;.All ;JL..,;j L..-..A ~.)I ~.; ~ '-:.ll,.ll ;........,)U ~I ~'il t~) ~ 

;...JI J'-'.h...ii-' ~y (':'~I .u,....) '.1-)1 JI........ ;.l;~1 -r"'1)'i1 .) Uj..ll ~~ 

..s:.J\ ",JI...!I JL...JI .~ '....;JAli -r"'1)'i1 ...,.i Uj..ll ~~ A • .)1.,... ~ ~I 

~I ~'il ~L..-i; I L.4.i ~ w . ..;,,1, ,'" V ....... ....s...J1 '-,,11 .h.... u.. 
~. ~ I",. ) ~ ~ ~ • ...r-.;&- ,.... '-- .~ 

, '....;,,",1 U>- i",~1 -r"'i )'i l ...,.i .:.i¥ 

~I)j; ~ t4 "-p"L:..'J\ ~)~ tLi:l)l, -"" '....;JAlI ."....1)'11 .) ~~ L.u 

~) J~ ) ~1.iiJ1 "-p"L:..'J\ ,jA jSJ ;"'J~'i! -:'I~:,..JI ~ ;1 c.....Al1 J~ 

-:;1 ~ (~'l;) ~J)'Ji '.iJs:;.h...~ y ( ~ ....i.J'il,J ;~I ~I ..)~IJ (-,.J)Jl, 

~ ..).~ ,I .. ~....iJi \.' . -,.J) ,~ ...,1) ~ '....;JAlI -r"'1,;)U ':"1~j.J1 ,:.to 

~ a...;i w . .}:~I J&-~ ,"\ .. ~.jJi Y,r . ~J) ,t,~ ;~~\ ~\)~\ J ~ 

~ ;c,. h'l ,'! <l,..+SJI ;)".... .) ;.l;~" ."....1j)J .J4..J1 ,....>.l! -,.l->. ,jA ~L,JI ~ 

ULS ij,l., .......L:..')'I ; l.>.>.ll -'L.s.:..J1 .•• 'I -:''i'l .., ,.
. ." ). ~, ~~..sy . 

. ,,-,!JAlI -r"'1 )'11 .) ~I J~ "-p"L:..)'1 ; )~I 

~ ~\ JIJ.l.! V'~~I );.ii:i.11 

..i.;J\S.:Ji JIJ.>.l ...,;WU",.. : JlS.;.'Ji ,jA C.....,IJ ~I J~ 4.,Js.J1 ....i;I\S.:J1 JlyJ .;;.li:i ~ 

"-p"w.-,I -:.ta....J1 -,.)lA;J .:lJj ~""'J ~I :WI.>: ~I JW"I ~ JLS..l.'i1 ~i .) ;;",;,..r" 

1794 



Comparative study for the efficiency of wheat production in . 

~l:~.j~\ ~U'~" .1\ ~.l.:c~l\ ~U·~··l\ '-I l£:i 11~I1. I.:. ~uW\ ". -;1\- •. . ."",-,-'J _. ..,...,.,....... .~. J c.r---:J -e- .. ~ ~ ~ 

0~ \PJ .l+W4 ~\.I.ll ~J ~I ~\ ~!j 6A ~.?o ~ o~~ ~ Lo 6~ cl\j ~J 

1.L.i..l ~ I. ~~ U-J1.S:il\ ~\.I.l , ~\ ~illli ~l . Jl. ~~l WlS.:i.l\ ~\j.J C. -r, -. IfJ. r.,r - • 

. ~II JJ\.I.l\ 4Jb c) ~Ci 

F r R2 
dJl~1 ~I}i\ J~I 

-'-~'-

743 0.98 0.95 
TC, =83.12 + 158.74Q 

(0.48) (27)*** II 
~~ 

~ 

L:7S' 0.98 0.97 
TC, ~191.9+186.05Q 

(1.04) (33)*** 

I 
i 
.~ 

.;;....,I.).1l\~e:"..~-: ,'001\
 

. A..,.t......l! tu..~l ~41 ~ Q, ~l ~L5.J.l\ u-l4! IjA TC - : 0\ ~
 

uL,.l Vo~ ~ ~I~ .#< ~ ~I ..,i;J~\ J ~.u.:i ~l ,:..I..~\ ~ ~Jij ~\ J..L.... ~ RZ
 

..s..?-~I J..I~ ~~
 

.%'~~l.s';""" •• "
 

~)J ~ ~Llj)'\ ~I 

($~\ ..I.iW4I+iIJ~J ~~\ ~lS:J\ y~ 6A ~'J~.;ll ~\ [tu'il ~ j:!.aJ.l 

~ 6\ ~. ~~ )~ w~ ~":i~! '-4lt5:J! 6L! ~~ ;i ~l<ll ~I J\Jj 0~ \PJ 

<#~\ WW\ wI.! 4.l..alSJl W~l J.,... J,l; ~ ~W;i ~\ c) o~~IJ ~.w\ ~IJ~\ 

.~'i\ ~ ~~ ~ 'J JJw\ 01\ v.i ~J' ~.i1..:J\ ()A O.b.~\ ~ ($J~ LuS-: 

~l y~ M! USJJ· "f~1 .l.iW\ ~ ~.l:lJ1 ~l (SJL...:i J.!,.):! ~ C~.;ll ~I 

yl~'i\ ~ .wj 6\j ~\ .b.1~\ u-o ~~\ ~ c.,?~\ ...I.iWIJ ~~I ~\ 6H 

wI u-ll ~ cl\j w~~' .i:a.\~1 6A Ji\ ~\ ~1.Sljl Lol ~)I ~ JJhi 6A 

.tc~. 'I . ~ )\ ~ lA~.lli...:i...· ~l\' rol ~\.j,j\ ~ ••• ~ lUI 
~ ~~. _ ~ . ~ <r (,)A CJ" .. ~ , r~ F l,..J..r 

,?~I ,ljW\ ~ ~~\ ~I ($JL.w.:i;i ~ Q ~\ JAl~.;ll ~ ttu'i\ ~ ui (q 

179'5 



A. Y. Awad, H. E. Hussein and Nema F. EI·Shamy 

j..--o .)...ji \Ie 4.;.l>o.!1 ~\ .::~ ,.:,;.. ,,;]IJ 0, ~\ .:,;.. t}.).J1 ~..:w L..':';" .JilJ 

; "L...,j., 4->-Lu i ; JL,j ~ t )j..J' ,:.. ..,J! ~ ..:llj .:JL! (P ...,.....JI) 1\1 R "" ~I .>..;Wi 

.:.....,u (') ~\ ~ jll;..J, • .?oiL, ~'U:JI :r .;.IJIA\ 'JYjo oil;J Q -"'I ~I ~I 

3JH L-...o ~'U:JI :r .:,jo }Jk, ,;:'MJ:'i1 "yj..,J1 ,sJy ;~IJ '.l>.j-! ~\ ,J,:j j 

~1~1 ~ ~\ ~.l..-.:aJ\ .llWl .)~ ~~\ ~\ ~..::.u15 1~\ La] . :L:J~I\ ~J~J~! 

lA.Gc. ~~..;J\ ~ ~\ ~~.\ ~~ JS. r..:w t)j4J\"ji.)1 ~..ill';,,:,~~1 

j, ..:......sJ j Q """"';1 ~ ~)J ~I rl;;."'i l ~ ) (' ) ji.:.;1 ~J:! u,... ~..JI .w....o 
.>..;WI .:r ~1\lC 4.,~\ --':J"~I .j~ ,.:,;.. ",;]IJ 0: ~I .:,;.. 1;:L,j'iy tf).J1 .:o.L! 

(' ) ~i~ ~I • .?oiY 4.,J!J1 ....i;ILS.:.J' 'JL,j .}I ~ L... (P ..,......JI) \1R ~ ~I 

( ~.uJi ~'LS.:.JI) ,~'il ;~.,JI ....i;I\5.:i iJL,j.}1 3 J y ;~IJ '~Ji ~I OJL,j ) ~ 

L-...o . J.}JI I~ 4.,J!J1 (LU)'I ~ .)WlL,J ( 3~1 .l.iWI):i..,l<. ~I .l.iWI :r 
. 0 II ~I ~\ ....;..JLS.:.JI .'. ""w .1:..")'1 w.. uw...s ~. 'I'. ", J" ,J, ~ .,r- . J 1;: ,yo>' ,,- , ,;--: 

i.l,!~IJ ~..w\ ~I.li\ .) (.....All :YJL..A"i\ .)~\ 

~\~'il ~ ~ :r :i...;.wl ~\Jil ~ (...all .:r ..,.J~'il r~! ~ .....y.- ~I 

~i~'il ~.:r JS Jh:.JJ .)\jJ\ .;.. ~ \ ~ •. '" ..)\". ~ ~ ,..,~I 

....o,u'L...S.:Ji ~~ .:...,.,. ~)J .lOL.l1 .,r.-I:..)'I ~\ '..,,,+,I ~IJ~I ~J '...,.wl 

..........'I.J .......11 J., __ .1 ~ , .\4.....;!' '\ u."

" ,\..- y-- ,JyaJ _ ~ ~ 

'J......>,JlJ 4.,'~'i1 '.U5J1 J"4!.)1 ~ J~ ~ )j.AJ1 4\j;.Al1 J:b:i ....;'+:! 

.j+Ji I:'" JJw:.,J' ~~ j.J1 ;)J)'I .l.i~ ~ "Ji "-'I w J~I I~ ~\ ~I:..")'I 

~~J".:,~IJ '...,.wl ~I~)'I c)~, J~ ~J j.J\ ~1j;.Al1 J:!l>..:' ....').lJI .:r 

..i""" ~ ..,.:.JIJ ~~j.J\ ~1y...J' j.o ~~ ~..,.:.JI 4.,Jt....;;!'i\ ul';-:j.J1 j.o ",.lLl1 

.) l+-Ai 

1796 



Comparative study for the efficiency of wheat production ina ...a.. 

~ ~l ~t.s:J\ [J,1 j.J...;b IF- ~~ ~ I.j ~l .l.lWI ~~ (Y) ~\ .l.lW\ (\) 

[,.>-b~...;b IF- ~l.uo. fu...J o~1 ~\ M .l.lWI (f) .1.I'W\ c;4l 

.)~ IF- .;).~, .jAJ ~l ~I~) (t) .1.I'W1 ~~l 6A ';~I ~\ 

~ 'L..llI· ii.l.:lr.·n ~ i (0) ii ,.~';a'\ -....i..JLS.:il1 \"" ~ • ·\J.ill .l.lW\ . J ~ (.,,)oA .:J'" _ .J ..r.- ,- r.r- ~~ 

. ~I..\ill ~l:J)l1 I"" a\,W\ .l.lWI . ~~ ~ 
• P', r.r-~ r.r . 

AC 

p 

Ave 

Q 

~JiJ\ ~\}J\ ~ ~16A 6\.all ~\ ~I tLi:i) ~l (q,) JJ~\ uw\H ~ 

~ ii~\ ~I ii~l.:j 6A ~)4 J.lljJ % V ~\~ ~.I:l~\ ~\J~I ~ ~ IF

;,l~j ~l J.llj ~Y...J ' % ot ~\~ ~.uJ\ ~IJ~\.)~ IF- ii.l:l~\ ~\J~\ 

• j ~, . ~ 1.,;1.~.· .1.1.' ~ ~JiJI . \ ~\ . ~ ( 4... ~"J\ ~1 ) ~Ull u..Jts:J\~ J r.r ~ IF- .Y. . ~ J r.r .J.',' • _ 

~IJ~\ ~ WWI ~l..-:l tLi:i) ~l JJ~ ~w\H ~ lAS. %\ q,a. ~\~ ~~~\ 

1797 



A. Y. A wad, H. E. Hussein and Nema F. EI-Shamy 

Jj-J WW\ O.lu.J ,illj ~~..J' % ,.,. ~ '\ c)1~ o.l;~ ~\J~l c) ~ ,y:. ~.li.l\ 

. % f n' ~I~ o.l;~\ ~\J~l ~ o~ ,y:.~.wI ~IJ~\ ~ ;;~I ~l 

u-- ~.lJ~1 ~) J ~l ~l ~) J ~\ / ~WI ~ o.l4J ~i ~..J 

~ % ", y , % ~ ~ ~ \ %0 ~ ~\~ ;;J:!~\ ~IJ~\,y:. ~.li.l\ ~IJ~1 ~ ~I 

. c)1jiJl 

~ o.l:!~1 ~IJ~I ~ ~ ~.li.l\ ~\J~I ~ ~\ ~Wl ~l C='o,.! ~ Lu 

L......... o..l......i~\ • \ ~I . ~ l.~. ~.l~\ ~Wl;; LiS ,~(i \.~\ ~\.l.l\ Jt.:U. ~ ., ~J '-r or-. J •. , ~ ..r- -e- J ~ '-Jo" • 

~ ,;;~~I ~.li.ll . I ~\ . o~ ji.JJ\ u-l~ ~jiJ1 . ~ pI o.l~\ ~ '-' • • . J • ~J c.r 1.$ _ •• '-r <.. 
. o.l;~\ J\ ~.li.ll ~l""", ~\Jj.l\ ~1}1\ ~\ ;;~LiS ~\ 

~\J~4 L)lA o~~\ ~IJ~l ~ ~I ul.·1il ~Jj.J1 ~\..»J\ ~ :(~) JJ~ 

)"4:!.li.l1 

;;~~l ~IJ~\ ~.l1l1 ~\J~I 
;;~..}!\ .Li,J1 

% "~~I % ~I ____.J_ 

t ~,V t \ tAt, tA \ , ~ II OAr,li ;;~I~l~ 

<) • ,r i , <) ••<) • \, V t ~1ll1~1'A" r ~ 

, • , J 4 ~ rVA",~ 't., t t nA t, f ~ ~I~I 

\ i, ~ ~ n,l"f yJ):i1 • ~I.a.tl 4l:i.J~\ 

r/l;",t~ tv. I," '\ ~ uilll .l.lWI 

\\t,<)~ , VW,"l" .I,a.•.!1 ~l...:l~ 

\ 
n,V,'!"1"iIi,'!"" ;;~\~IM.l.lWI~ 

I, • t I ,0 /I ~\/.l.lWI~~ 

1,1 '\ ~\~I~).,'" ~ 

i 0, r • i, Vt YJJ~\ ~)~ 'I-'--
~IJ.ll1 ~ ~Ll:!i 0A ~ -: J.l.w14l1 

, y~ u-ll ~~ e».UJ1 ~4.),.1l 4lli)'1 • 

'\798 



Comparative study for the efficiency of wheat production in . 

~ 0.l-..:~\j ~..wl ~\.J~\ c) ~I ~~.i'i ~\ o~ 1..i.SJ\ J..\.a...a .>.!~ : (') ~ 

T•• V rWI ~ 4.....1..;.ll\ 

! .~lllJ\ .p~\ ii~~1 ii~UiI1 
~J,.n ~,.n ~.,.l\ r ~.,.n

I ~:.:..-l_~-J-__'-+_"",,4Li.1:.."~I_+--J..r"_'-t_--::~:::::··:::.-+__.Ar"---+---::4&il\::::::··=-----+-_.J..r"-'-J 
,.,A~I 1"1 •• WI I "vv~ n •. A.I" , 

I .. ',0 \ 

,,~.\" 1"1" "~" I" ,,~ol" l'l' "A~~ I' 
r----.:.....----,~-~-j;__-:--__+---_I_-~-_+-..:...;..--l__-:.-;.-+---_1 

. ,~v. 1"£ ',VAo \ "~ I I \"! "AV~ i 

rv .,~o~ V 

.,,\i. ro .,,\Ao " "~O~ "0 "~" -------+--_..--+~:.-- --l----.j--....:.....--I!-----J-~-__+---__J 

.• AA~ I"~ ',vo' i ,,~VA \"~ "A~. i 
I-~---+------+--...:........-___l- -------1'=...:..·--+----+1-~~__+----l 

.,M.. V •. ~I"A 

I., .Avr\ . 

t----.__.+ +_.,:....~_t_O_+--~A=--j_-•..:..,V.:...A-.-+_--I"..;,A-_+~•.:..,..:..~-"_+_....:A':"---I 

r-----t--~-_+I-·_,~_~-I_~---1~_~__+__.__._V_A_,-1__.._r_~_---F~.'-'-._A •.1.-----1f----~-__1 
t. 

, I t\ .,AI i II 

I ~ " ~v ~ 

•. /d t II" ,.AH II" 

""'\ 10 "V', , \ 0 

IVIV•• ~ A~ 

.,~rI Ii "HI 
f-----+------+----f-----+-------+------+-..:...-~~_!l----~ 

, ,VAl 

"~ rv IA • ,VVV IA 

f-----+-----+-'-,-~'_O_-t__I~~_ _+--_c___l----_+-_'._~_r_I"_~_'_~~_---l 
.,A"·,! r. .,~ro f. 

f-----l. L_"_o_I---+__f .'.--+-_-+----1--.,:...,'_I_'_ _I_ f 
_ 

i_-1 

j "AI. fV "AW YV 
!--------+__---r~-~--I_---+__---+___---_I_-..:...--_l_----__J 

i "AI~ f/I I "A~I fA 

, .~ , ~ 

I  L : .,AAV ,.. "~1'\ .1". 

L-.__.-£!:.ontier (version 4.1 c) flJrogram ~\.jJi tl~~ 4.....1).l!l ~ ,;:,\.j\.:i J:!b:i {~ ~ 

1799
 



A. Y. Awad, H. E. Hussein and Nema F. EI-Shamy 

'-:L....;. ,""""",~I_~ljjll ~i-!'iL)--'-'-'--"l';:'L.Jlo'J~. :\.;Ij<. ~ ~L-) ....i 

. , , .. . ;;", )~'l'1 """4- . W;~ ~L... . ~Lo 

.' , ,v / I, ,~ -J-> ("";':1 J~ jL"U..I ,)......1 

I ., ,'•. 1' "') , __ "I ; ... " " 'I '1,,11·i .....U~I ~ ~~.l j ~ -2r~ J~' 

. ~...,.>.JI-CL:..)' ;""'J' o""'l'I"'b..~'!.£.J.,,+~i J ;I,j-J',i)"!J.Li.S. ~ """..Ii! .w:i 

. I" I -""", ."""L'JI J.wl . ~ "",L'JII ~I. ",,';)1 J~ ;;"'~i ~I 

. rv U"'. !' ,,\ U-j.... , .u.'il '. ,lyll'l'l ,',!,?

~I • ~i...:to"":;ljJl ,:li>S'l'~b"" . .\...JI3""'.i....;g"". SJL....:.a.lI.l.oL...,;~ 

. " ,\ ~ . """L'Ji J.wi. ~ ",.u.J1 J.4..,.J\. ..r' jjJ\ J~ ;;",~\ 

~I tt....';... 1 ~. A';,I ~I ~I ,il' JI o;''l'I~~..iO.., ";'~....A..", JJ~ 

. ~ .. \ &j.,:J1J ~\J ~4J:ill 

,ljj:.SJ 4.JL. j , ''''~L':'''·''' ,lid'""" ,I ;.JI..£l.lJ.,.ii . ..5JI~ ~ .:,.,.lJ!.~ 

. I" r. ~~'''''''4

~ .,.~, J:,...oL>... ~'1;""." o,,·'l".L~\.:u!U.Li.S.l1 ......ljJ , .Y:>~ ~ .Y:>JO- "...,;...s 

J.L-Lil . ,:,.oL'J\ ~I . ..r';)\ JL...:.:.l~ ;;"'~I ~I . J'"'-"..)'.,,"~~_J.}i' 

.\"A ~ , ""L'JI 

~I t.J;j...JJ ;-,-Ai ~h -i.Jl£i,I-,,':.''- ;""'.'I-"_~\ ljJ . jJ,;->.1 . ,-"",WI ~ 

J.J...A.iI. i \ J.4..,.J1 • ,,+lj)1 .:.~ "'j~'l'1 ~ , ., .u.J1 ,~\ "'h~lJ 

. ! .. \ . .:JL::J\ 

;;""J~'l'.i.J "-- !?L::.,'i,.'.I_iSIl .....'-;J .joJO- ~ .Y:>JO- """;...s, ,,"ljaJl ",i J1....?-~ 

.......4- . ~I.)J' ,#1 ~. ~....,..i , ....u.JI • >' a", ~l;'il_4...,.>.J1 J..l.o> " 

.\,'v . u-JL..JI J.wl . jJ,.,.;..,J1 J .....'W\ ~\ . 'j~\ 

.'j~ ~ ':'L.1.;; - ~"w~ ;"'1.))1 'J!.l.o 

• ,.)~ ~ .;:,L;4-i - ;;"'j~""'l, ;,., \j)1 'J!.l.o 

1300 



Comparative study for the efficiency of wheat production in . 

,	 '01, ~I .:..:x.....~~Li~Li,S"-"'l;.iJ :L.'I ojil '....1 )J, ,jJ;>.lj ~~ ~I ~ 

. # .;W\ ~\ . ~\.;_P JL..Ai!')lJ ~~\ ~\ • ~~~\ d,l a~ . • 11 ~L.l~~ 

. I	 •• I ~ . ~I J.lIJI 

,	 "Ji.jI~1 ,)'1 :r-' Ji~ 41 ;)lJ~! ~I ,;,~ I ,~Lis , ""'.lo..J1 ~~ 

.:.....JlJ1 ~I , .~~\ :..........~ """I~jll ~~I ~ . '..J> 11:<J:.5~ ....J.:!-I1j
 

. , ~ ~ A • J''WI ~ ~I. ,jJy.:...J1 j 

",~\ J'1ja,;\ JH-"I. '.,.J~~I ,j~1 t~, '.,.j5.,...J! ')Sil. ~lJ)1 ')jJ ,"I~ 

,;jj.):i... 

'.,y.a.oJl ~\ .~\ :<J:.51. '~I (;\:U\ ~J:' h' '-U' ~j ~ ..s"" 

I .• I ~ , .;.Jl.';J1 J.lIJI, ~ ,,",'Ui ~I. -r1..JjJl J~ 

"'~)'I ~I.,o &,Iy>ll 
Earl, O. Heady (1961), Economoics of Agricultural production and Resource 

use, Iowa state college ,Fourth printing. 
Eckert, R. and R Leftwich The price system and resource allocation, 9'" 

edition, the Drydem press, New York,1988,. 
H.	 N. Ibrahim (2004). Methodology For Measuring Technical Efficiency Case 

Study of V'Jheat Production iit Gharbia Governoraie ,Egypt, minuflya 
j.ag:-ic. res. Vol.1 No.2S . 

Madnam, G. M .K , Introduction to Econometrics. 
Zein	 Ragab . M,A and B.E. Bravo-Ureta (2007). " The Techical Efficiency of 

Major Egyptian Crops : The Stochastic Production Frontier of Wheat, 
Corn and Rice Using Panel Data " , International Affairs Univ. of 
Connecticut, US, May- July. 

1801 



A. Y. Awad, H. E. Hussein and Nema F. EI-Shamy 

COMPARATIVE STUDY FOR THE EFFICIENCY OF
 
WHEAT PRODUCTION IN BOTH OF NEW AND OLD
 

LAND IN EGYPT
 

A. Y. Awad, H. E. Hussein and Nema F. EI-Shamy 
Agricultural Economics, Faculty of Agriculture, Minufiya University 

ABSTRACT: The study aims at estmating and measuing the productive 
efficiency for the wheat crop. In addition, it measures the efficiency of the 
agricultural resources used in both the old and new land. this aims to id 
entity to what e)(tent the productive efficiency of the crop in the old land is 
different from the new land. further more it identifies how the productive 
efficiency of agricultural production requirements of the old land is different 
from the new land. the study depends on primary and secondary published 
and un pUblished date questionnaire was applied in AI menoufia as an 
e)(ample of the old land and AI nubariya for the new old. 41 forms were 
collected in Ashmoon and 36 in AI Basatan for the new land. 
By estimating the prodder production function for the wheat sample in the 
old and new land using the method of the most possibility, it is shown that 
about 90% in the old land and 98% in the new land of the discrepancy 
between the observed values and the estimated value due to production non. 
efficiency and by calculating the statistical value of LR-test, it has been 
found that. it is Jess than the critical value that means that accepting the 
zero hypothesis . the error elemen! of non efficiency is distributed 
according to the half normal distribution the estimates of the technical 
efficiency of the wheat producing farms in the old land and new land 
indicate that ,the average Efficiency reaches about 88% , 90 % respectively 
this mdicates that production can be increased by about 12 % , 10 % from the 
same resources and b~v the same technological manner. on the other hand, 
the total productive elasticities of the production elements used in producing 
wheat in the old land are about 1.01.this reffects the stability of the returns to 
scale and does not prove the significancy. but they reach about 1.09 and this 
reflects the increasing capacity of output and proves the significancy. 
By estimating the functions of total costs of wheat in the old and the new 
land' the study finds out that the average cost of producing wheat in the old 
land is lower than the new land the average cost reaches about 162,195 
respectively. The producers of both the old and the new land don't achieve 
the amount of production that makes the ma)(imum profit. the percentage of 
the marginal costs to the marginal output reaches about 0.89'1.1 respectively 
for producers of tile old and new land. 
By studying the budget analyze is of wheat farms ' it is shown that it is 
preferable to produce wheat in the old land than the new land .it has been 
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proved from the study results that the old land has more economic and 
productive efficiency than the new land. this requires. A review in the winter 
crop structure in the old and the neW land to achieve the most efficient 
useable of the agricultural land whether old or new.
 

Key word: productive efficiency - wheat - prodder production function·
 
functions costs - old and the new land
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