
~~I c.::..la.A~I Jb:il ~ 

~~~~~ r~ 
o.)AWI , ~ ~ a.._.'+ 

Y • \ t ,YVV-Yo\ ,(Y) J~ ,(YY)~ 

~b..~~ ~J~~IJ ~\:lj'il &~WJI ,_;&. Ht;'.ll ~~ ~ ~ J' (,Joll4i 
4;~~1 ~b:. ~ 0~~1 ~))~4 l;i;~ll ~~ 

(L WI ~~L.tiJ\ :UA • lJ 'I 

I ~Li.!.ll ..\.u.A ~ J..u.A - I ~....;:u...JI JJ~I ~ .wr.... JAU - I~\! [))! ~ J.A:~.l 

~- ii~- '-FWll <!.HI JSJA -c.rWll .1~1 <!a.P-11 ~ -' 

~ .:s\..Uc.~l ~ L.S u.::~4 U:.,u_;JI "-:!.:st......:l!~l 

ul"\.iSll ~-' ~I <$.:sl.AlNI ~I y_,l...\ 
~.:st......:i!~l oc>t.iSl\_, ~l:l.i)'l -o"\.iSll 0":!:!\i... ..>.!~ 

?~~~ .cll~_, ,~1 ~_,.. ~I J!..,....b.J 
~'I . • I ,_ ' -~- ~ -:1\ ~ . .I .:s.:JI ~ . - . ' ·11 'I.J.I./ <....I.J'Y lA ~ ............... ~.r"!J '"":! ~ ~ 

~.:s_,.:s.:JI C l:l.i)'l J\.,.:s ..>.!.ill ~ _, ,~.:s_,.:s.:JI C l:l.i)'l 

clli)'l J!_,.:s ..>.!~ ~~I <$.:s_,.:s.:JI ~I Us~ 
~b.\1 wl~) ~.:sWI ~~I wi.Juy.ll Us~ 

~WI u!~) ~ JL.b.l ~~ ~-' '(~~~ 
~jjill_, .Jfo..JI ..,!W:t-~1 ~j_,:ill :..r.,L4 (~~~ 
~ ~-'..Jj.JI J!.......t:.....ll ~~I <)L.b.'il 

U.....\.i:JI u_.»b ,~1 ~I ~ Jl; <} ~I 
~ &\.A! ~ 4L:JI .J4J.i.l ~-' ~__,1...'~1 ~ 
~ ~I ~ .:si_, ,~~)'!_, <J.:st......:i!~l ~I 

FRONTIER ~~ ?~~~ c_};l ~WI 
~j_,J ~ ~~~ 1~ .:s...:w.J ,(Version 4.lc) 
~.)jill_, '.)fo..JI ~ ..,ll...b.~l ~.)jill :\.....\_, 
~ 1.1.! wl.iy,J ~ u..-lil ~ ..,ll...h ~I 

·(t;J>.a) 
~~~~ wl.iy,JI ~ .U).r...J <} ~~ .1.4lc.\., 

Jl=.l.lo rAI ~~WI ~ w-o ~ ~ ~I 
u~~ tA ~ _, d.:;~ \1 I JJ.:.i~ -o.~:~.:s:;..ll ~}; \1 I 

-:: •• L-:. ~1 u ~ ~ ~~ u~l ~ y (.)" • • .!) . . 

~.:st......:i!)'!_, ~l:l.i)'l oc>t.iSll ~ ~I (.j)l ~ 

o.~:~.:s:;..ll ~};\14 ~I ~I J!.-6-A rA\1 
~.J ,d.:;~\11 JJ.:.i~ <} ~WI ~ 
w-o ~~ ~};.:s ~ w-o u~l 1~ u-ll J..... jill 
u"=o~J (') :..,1= \4 ~ ~ ~!_, .JJb.JI 

~ _,.. ~I y.;.J..ll J!.-..:.6-A rA 1 wl.:sl>:!~ ~\.S.:i 
~ U"Yi (Y) ,~1 ~I~ Jl; <}~I 
rA1 clli~ U:.,u_;JI "-:!.:st......:if'll -o"\.iSll w~.f. 
(.j)l rli.i Jl; <.). ~\ ~_,.. ~\ J!.-6-A 
oc> \.iSl!_, ~l:l.i)'\ oc> \.iSl\ ..>.!.lij (r') ,~\ 
~~ . ~I .. _111 .t. -b.J d...i.:sl.AlNI . t-'""' _,.. • • ~ ~ • 
0-- ~~ ~-' (t) ,~1 (.j)l ~ Jl; <} 
~j)ll!_, ~I w~jil!_, "-:!.:sl.AlNI w6.jii:.ll 

J!.-6-A ~};j <} t'""fll o.:s'-i) u-ll <J.:s~ .li ~'-' 
.tr.-.l:l.iJ w~~ ts.JJ ~I~_,.. ~I~~ 

y _,1...1 r'~l ~ ~~~ 1 J:!b.:i .; ~~ .:s.4lc. 1 

w~l rA1 ~ ~_,ll <J.lt......:i!~l ~~ 

(Y • \ t ~-'J Y ~~I ,.t..u) • 
( Y • \ t ~-'J \ '\ ~ ~I ~ 4J.ii..,.JI) 



)>
 

iii C
' c::
 

;:,
 :;::·
 
~
 

)>
 

(Q
 ... ff (/
) F· N
 

N
 -N '::

""
' 

N
 

0 .... -'="
 

~ 
1 

~ 
~·

 
c;;.

 
r.· 

.t
· 
~·

 
i 

't.
 
r. ~

· J
 ~ t

 t
 t· 

~ 
'(

 ·
-

't 
~ 
~ 

~ 
~?

 
·~

 '
 .

 -
·~ 

~·
 

~ 
\;

""
 
-

_:
. 
~
 t

' 
f 
~
 ,

t'
 ~
 

-<
 

-
..c

 ·I
I 
~
 

-
1. 
~
 ~
 
~
 ·

L
 

Ef
 

'IP
• 

~ 
l:r

. ~
f.

(;
 f 

{ ·
r r

 ~· 
r. 

-
~ 
r 

-
f 

~ 
( ..

. 
1. 

\-
. 

1:
 1:

. c
;;. 
~
 -~

.~ 
l: 

~ 
k¥ 

(• 
.L

 i
;'

 ~
 

[ 
·~ 

F. 
f 

\:.
 ,_

 E
 ·r 

_:. '·
 t

 
E~ ·r

 ~ ·i=
 ~

 ~
 t 

t 
(. 

·~
 

[§
 
~
~
t
 

..c
 1:

 
i;

 

\ 

~.
 t· 

it
 .. 
~
 ~

· 
b.
}:
-_
~ .

 .r
 [

· 
·~ 
~
 E

~ 
~
 ~
 ;;

-~ 
~
 

c 
' 

-~
 
~
 

,f
 

&'"
 0 

• 
c..

 ~
0· 

' 
·
-

.
-

' 

!. 
~
t
 

~
 

-
-

.... 
''" 

-
.(;

, 
,. 

~·
 

' 
' 

-
'~:

: 
-

\;"
" 

·Gi
,_ 
~ 

-
) 

t·
~~

-J
:'

l.
 
-r

~r
~~

~.
~~
~ 

~.
 -

i;
' 
~
 t 

~-
.~.

 •
t' 
~
 ~
 ~

· 
·'t 
~
 ~
 ~
 .. 

t',
 

~
t
~
~
~
t
~
~
~
\
-
t
~
~
~
~
f
~
 

'1
'. 

"r= 
!!::

 ~
 -

0 
~ 

,
,
.
.
 
~ 

0 
0 
~ 

' 
~· 

~.
 

e
.
'
-
"
-
~
·
 
•f

 
·
t
.
 
t
'f

•
f
 
·
.
t
~
 

' 
. .

 
.. 

t' 
-; 
~
 

o
• 

t. 
'!

:.
. 

c.
. 

t'
 

!~ 
f 

\-
-~..

 ·
-

..__
 i

; 
-

' 
-

.._
_ 
~
 
~
 

-
-

'f.
 

tf 
;f

 ~~
 "

' 
.t

 
:·

 
~; 

Gi,
.. 

(• 
~ 

!..'
!' 

~; 
) 

• 
~ 

~ 
1:

 ~
 l

 
~
 
~
 

~ 
0

' 
~
 

t 
\; 

c-
~
 t 

t' 
S:

· 
(.; 

-
c 

\;-
.r: 

.... 
. -

~ 
·r-

-
;: 

(• 
\;' 

,_ 
~ 

~·
 

l~~
~
.
~
~
~
~
f
~
t
 
·
~
r
f
~
=
t
c
-

1
;'

" 
~
 '\.

 
-

'!
:.

. 
L 

t 
r 

L 
II

\ 
~ 

.1
:!,

 
'~

 \
: 

~
 
t 

li
' 

~· 
. 

' 
-

't
 
~
 \;

 
~
 

\;""
 
~
 

t. 
. 

~ I
;'

" 
~ 
~ 

r. t
. 
~ 

'i 
. 

\;"
" 

[ 
~. 

~· 
~ 

.c
-

.c
-
1:

 ·t
 

-,
 

t 
·~ 

:· 
~· 

~; 
t 

f 
~· 

-
,l

' 
F.7

 
• 
~ 

>{
;, 

k 
~~ 

~ 
~ 

~· 
.~ 

t:.
 ~
 l

 t
 ~
 .r.

 t
· ~

· 
~: 

~~ 
E

 ~ :
§

 l-:
 

~~ 

:r r.
 ·~-

t ~
· 

~: 
·~ 

c-·r
t: 

t 
-: 

·~ 
~ 

~ 
r ~

 
.~
·-

(.,' 
-

t'
 'i

-
....

 ~
. 

0 
.
.
 

\
:
;
.
 

~
 

~ 

·~
 f

; 
f' 

J 
'C.

 
l'
 f 

t' 
· 

.[ 
fL

 
f" 

l:
c-

" 

1 
;::-
~
 
c
~
 l 

"S
< 

t; 
~
 C

· 
f:i 

o 
--

~·
 

:. 
·-

...
. 

£ 
'[

 G;
 

'
[
:
'
~
.
(
,
;
.
e
-
l
l
~
 

-
~
 

p 
l· 

0 
-

l· 
~ 
~ 

.F 
( 

~ 
t 

c-· 
\: ~

· 
~
 
~
 l 

o
• 

1;
:, 

ll
 

\;
""

 
o•

 
\:

 

~ 
1 

~· 
.(;, 

~ 
€ 

-~
 ~
 

r. 
-~

 
r-

~ 
~ 

.._
_

~· 
·~p 

s·! 
~ 

.l 
.l 
f ·

~ 

~ 
-~-

r 
~ 

\-
r· ·

~· 
-L 

~ 
~ 

-~
 <

e 
'(

 :
. 

s 
i 
~
 -

~: 
\.. 

~-

f. 
E

 ~
· 

C
 

E
 h

. l
v 

~~ 
k;,

 
(;;

 
~ 

~ 
"
L

 
(.

 
~
 1

 ?
 f

 ~
 
\-

t 
~-

1:
. ~

· 
~ 

~.
 

~· 
).

 -
:· 

~:.
 ·~

~"'
1< 

"k
ft

.!
-:

;~
t~

t.
 

t 
{ 

1·· 
~-

r.. -
~ F

. \
;"" 

~-
f 

~ 
~ 

t'
 ~
 b

 
-

-
' 

k? 
0

' 
kp 

~ 
·-

~ 
[ 

1. 
'
~
~
~
~
f
i
i
~
~
~
~
~
~
~
~
i
\
~
~
~
 

t.
' 
't

 L
 ~
 

-
-

, 
.f)

' 
[!

 ~-
~ 

"' 
t 

£ 
o•

 
c:: 

• 0[
 c

.. 
(.; 

~1::
 _

:. 
\;""

 -
~ 
l' ~

. 
!£ 
~
 b

:. 
-
·
 .

...
 
·f' 

~ 
~
 ). 

;... 
-'

r,
 

,._
 

/'
:'

 
' 

l"
: 

\;
 

I.:
 

r;: 
\;

 
,.

 \
; 
~
 '

1:
::·

 
~
 

_ 
J 

'p
 

\.r 
' 

l>
• 

_
: 

!E' 
• 

.t
v

 
p 
~
 

o 
.,.

 
-

[ 
~·

 
-
, 

-

~ 
~
 ~
 ~
 ~
 ~

· ~
· 

! 
f 

:· 
~' 

-
~·

 '~
 t 

~ 
~
 1

:'. 
I 

Jv
 

tr
 

-
-

, 
't

 
1::

: 1-
'[ 

(.; 
,c

-
r 

~ 
( 

~ 
t.. 

~ 
t-f

u· 
~ 

;f ~
: 
t :

~ \;"
" "i_

 ~
 t'

 [
 f

: ~
 ·~

 -
[~ 

E;
. t 

~-
t.

•.
C

o
•b

 
(£
2~

-~
-k

 
<fj 

\.
.0

£
E

 

~~ ~
 1-

t l-
l:. 

--
~ 

·~· 
~-
~ 

~-
}' 

1
1

 ~-
~ 

\:. 
t 

. 
t.

: 
• 

( 
c.

 
v 

' 
~
 .

t 
l 

it 
-

..... 
. 

-
\ 

.h
 

-
" 

. 
\ 

. 
'o

e
 

\ 
... 

• 
o

' 
-

r;
: 

~
 

-
, 

t 
~ 

C
· 

, 
, 

, 
-

~ 
..

. 
o•

 
[
' 
~. 

~ 
It

-
,...

 
'f 

t 
,. 

0 
(,

; 
V

\ 
~ 

~ 
t 

·~ 
s;-

v 
v 

l.
. 

·v 
' 

I'..\
 

1::
:. 

r·
 t 

~ 
•t

 l
A

 
~
 

· f
 
~
 

,t
· 

\t:·
 

·~·
 ~
 

. 
~ 

'[0 

~· 
-

r 
f 

t; 
~
 ~
 

.c
-

t:_
 

II 
.~'

 
' 

• 
f' 

C
 

-
· 

C
.. 

-
~ 

~
 

. 
C

· 
!.

' 
c.-

' 
· 

' 
, 

' 
-

b·
 

' 
,c

-
·~

, 
't

 ~
 r

 t 
1:'

. 
'i' 

,[
v 
t 
~ 
t ~

 ~-
.~ 

t. 
(: 

: :f
. ~
 (

 ,.
 

-
.r. 

-
-

p 
\;

 
~ 

-
-

I>
· 

.c
-
~.

 
~
 

-
[!

 ~
 
~ 

-
-

t 1. 
~· 

-~
 'f;

 {
 \.

. ·
~ 

!·
. ~
 \_

 
~ 

-
·~? 

f. 
t:

 
~ 

o 
C

· 
~
 
~
 ~

 ~
 >

 (
\_

 
-

_ 
-

~-
.L·

 
• 

(·
 

E
 .L

· 
~
 ~

-
-

_-
t 
r 

t·
 r 

t 
f\

 1: 
~ f

 ~
 1:

: '
[l

~ ~
 ~ 

'f
 

'f
t
.
t
 -

r
;t

 
~
l
 

. 
-
l
~
"
E
 

,;:: "
 :

[ 
-1

· ~
; 
~ 

-
{ 

? 
~ 

-
;-

t:.
 

~· 
e: 

,p
 

'i.
. 

. 
(.;

 
~
 
~.
 

-
c;

. 
~
 

~-:
 
c
-

~
 ...

::;;
 

. 
' 
~
.
 

' 
. 

. 
b 

-
r:.

 
. 

c
. 

F. 
~~ 

.(;, 
t ·~

? ~
· { 

_
:
-
~ 

-~ 
f; 
~ 

1. 
f. 

~-
. 
~
 
~
 ·

~ 
-

.~:
 

-
•(

 t
:. 

( 
L

. 
>{

;, 

t'
 

-:t 
~ 

f:-
~
 ,c

;;. 
~~-

~
 ~

-
!;':

-
-~

 {
 

._
 

~·. 
o: 

'f 
~
 

r: 
~ 
t r

._ 
~
 &

 :
 \

 
~ 

• 
&

 
l-'

 1
-~

 
[ 
t ·

-
. 

-
·L

 
-

~-
-

f 
-
~
 f

 
f..

 .
c-

-
·~ 

.c
-

-
"t

, 
1::

 

4f
t. l c '= ~ i ~ 1. -<

 
0 -<

 



~~ ~~ uUW.ll o~t-. • J. )J •• J 

_;ll ~~~~ <.::.~t~l ~ .4..i~J ~ ~~ .lAi.y 

Jl.l..i.. ~1 ~ ~WI ~ 0A ~ p 
·~LJ t..· • ~ ~c.;1 :uo.ib:.u o.l.l.l.:JI ,.....,."c.;\ ...... •. ~.J :!) • • • .... J 

.li__, ,~\ ~I ~b... ~!Jj ~ c.j)l ~ 
. lt'l. ~ .~ • • ~S .. }'\ :uo.ib:.. \.W..I • ~.!) ~ i.JoiA' ~ "-:!; '~ .) • • ~ 

~_,jj.JI 4..:...\.....JI J~J 0A %V • ~ ~ o.l;.l;o-11 

· I · · '1 ' A r 'I' V II A..i.li.JI Wb:JL ·u ~ <...A.I , r.,rt_,:o.. • ~ • 

r.,e !J)I r-"" _,..JI ~ ~1 ut~l ~ p .li __, 

~ 0A ~I ~\i:JI y__,L..4 'I' • ''l'j'l' • '' 
~ ~ ~ Questionnaire w~l ~W.....} 

~b... ~1 ~!JY. w_,..~ '"=-.;!):. ' • • ~\_,§ 
· · tt· • u...tJI 6.:...JI · ~I · ._i 11 LJA ';P ~ ~ . ~__,.... • • ~ 

.~1 1,$)1 ~ Jl:. c.} 0~~41\., Jilil\., .t...fill 

'~ ~ (.j.J\.....'ll4 ~' ul~ t"ljjl p .li .J 
J.l......b.... r.r.;!):. JW o.l_;i:. o. t,)__,c.;l ~ ~ 

1,$)1 ~\J;.j Jl:. ~ ~I ~ __,.... ~I _;-:.JJI 

0 • ~~' ~ ~ ~ {.,.uJ4 c.j)l) '-~~' 
· ~I · ·_i 'I ~b... . ...c I'' ~ o~ ~ __,.... • • ~ • ...,. ::.>.!>" 

__,1 _; )4 1,$)1) .;_,l:.:i:JI c.j)l ~ IJ;.j Jl:. ,.} ~I 
.•. 11 , , .. , ~~I .u.JJI ·1 .·uii .li,_, ,(.l.ui.ll\L yv- <"'~ . 1.) '-"'"'""" • • 

J_,.-.. ~!JY. \_,A~ b.;!):. 'I' A 4.! '-1~1 
.,. ' ,Jilij\ J_,.-.. ~!JY. \_,...~b.;!):. 'l'f ,.t.,._,s.ll 

t:;1 ~ ~ '04-Jj4l\ J_,.-.. ~!JY. \_,...~b.;!):. 
.,..,. 1..~ L-:'.11 ··'I ~~~I ~~1-U.JJI "t:!" _;_,........... (.jY ("' • . 

b.;!):. r . , .t... fill J_,.-.. ~ !JY. 1_,... ~ b.;!):. 

1_,...~ b.;!):. \A ,Jilij\ J_,.-.. ~lJY. \_,...~ 
__,1 o.l~l wl ~ ~ , w4--i~4ll J_,.-.. ~ !JY. 

0A _;s.l ~!JY. r~ .u.. ut~l ~ p '-1~1 t;l>JI 

r:i .li-' ,~\ ~ __,.... _;-:.JJI J.l......b.... 0A J~ 
~l,.!ac. A.:iJ~ ~ JS ~ ~I <.::.~l.lfo .;~1 
y\.S:i:. A.....a~ ~~ ~ ~ o.l_;i:. JSl ~ 

.~~~~ 
~ill\ ut~l ~ L-.;1 ~I .lAl&:-1 w; 

tA_;.l~ 0A ~ p ~\., ~~I _;#._, ~I 

~)l, ,~!Jc.;l c~\., ~!J)I ~)l, :Ji,.. ~)I 

,~~c.;4 ~!J)I ~.lA--' 'W\., ~WI ~1_,...11 
I!Jh.Nt, <.::.~~\., y'lS.ly til..t:l...)'l t,)J ljl...:..)'4 

.~1 t_,...:..~ u....JI ul~ ~I Jjl.....)\., 

~~ 1!\:i.iH :U..,U_;JI ~.l\...-:lNI oc--~1 u);.!i_;:.. 

1,$)1 ~ Jl; c.} ~I ~ __,.... _;-:.JJI ~b... 
o~~t, ~l:i.i)'l o~~~ Y-.li:i ('") ,~\ 

~I~__,.... ~I _;-:.JJI J.!...,..b.J ~.ll..Als"'il 

0A ~~ ~.J (t) ,~, c.j)l ~ Jl; ~ 
~··''Ill ~I <.::.~LJ....a--:'1 ~.ll..Als"'il uh·-:='-11 ~~ • ,__,....!j • ~ 

~b... ~h.>~ t-"jill o.l\:j ~J t;.l~ .li ~\., 
. \r.o.l:i.iJ u'i ~ ti.J.J ~I ~ __,.... ~I _;-:.JJI 

~ll.r'_,L....\ 

~~~} ~ .UI.l.\1 JJi ... ; ~ ~I -Wa.J 

~~ ~ ~__,.11 (.j.ll..Als)'l J.!b.:ill y__,l...1 
p w; ,~4 ~_;JI ~.l\...-:lNI u~l 

~I iJ.l\...-:lN I ~I y __,1...1 ~ .lL.:ic. 'i I 

~l:i.i)'l 0~~' <..>":1:!\io Y..li:il u~~~' J!b.:iJ 
,~1 ~__,.... ~~ J.!...,..b.J ~1...-:lNI o~~t, 
Frontier ~.l_,.l.:JI ~I ~l.l.io.1....H .ill~_, 

1!\:i.i)'l .UI~ u~ t... ~ .lAW~\., Approach 
p__, ,Frontier Production Function ~.l__,.l.:JI 

iJ.l_,.l.:JI J.!b.:ill A.:iJ~ ~.l__,.l.:JI 1!\:i.i)'l J\.,.l Y..li:i 

Stochastic Frontier Analysis ~\_,.WI 

uLu.}JI A.:iJ~ 1!\:i.i)'l J\.,.l Y..li:il (S.F.A) 
Ordinary Least Squares ~.lWI ~I 

Jt...:i:..l ~1 ~--' ,(~~~ ~l:ill ul~) (O.L.S) 
Maximum Likelihood Estimator c:f.
t-~Jjill :'I"..,L4 (~!_,.WI _»il:ill ul~) (M.L.E) 
Truncated Distribution ~I JW:..'il 

Half-Normal ~~I JW:..'il tJjjil\., 

~I ~ L-c. _w.JI J.!...,..b..Jl Distribution 

:i I :..li:JI U-J..»b ,~1 1,$)1 ~ Jl; ~ 

~ Ji\;i:! ~ ~1 .;~1 p__, 0:!-J___,Lc.;l 0:H 

~ ~I p .li__, ,~\.-:.)'\., (j.lt..-:lNI JhlJI 

FRONTIER ~tY. rl.l.io.1....H ""' ~I.:JI 
~jjl ~ ~~~ I~ -Wa.J___, ,(Version 4.1c) 

t-'jjjl[, , .;~I l..l.u.ll J~ 'i I t-'j;ill : \.....\ __, 

~U:..§ ut~ ~ ~I l..l.u.ll JW:..'il 

·(t.;J.>..) 

Arab Unlv. J. Agrlc. Sci., 22(2), 2014 



~I I~ ~~.J :~lJ..k.lii!J-J~I ~I :Ul~ 
,~.lJ.b..ll c;:l::u)'l Ub ~~~4 wi~'\JS.\1 .J:!.l.li ~ 

Jl ~I '-+1· .:-;;~I wiJAu.:..ll J.S 01 u-">~..J 
o.l:=o._,ll (.jJL....:i:JI ~WI ~ ~ ~ ~)\ U...UI 

lb.11 ~ 01 ~J ~~ 1:u .lll....u..., ,<1....16 ~~ Ji 

Uo.=..ll :W... :l-.\J ~ t)--A ~ (e1) ~~ 
.U ~I U"4ill~'t.h:;.i ~ '-i:U\_, (vi) ~~_,...WI 
y\J (u1) 0!' \JS.\1 ~ ~J ,~L.. Jl 4Y. LJJ-S:i 
~~ill)'\ o~'LiS..I\ J..vi ubY ~l.;JI (.j.lh' ~ 
.l..:J u)>.!.l.li ~ 4,j4 ~I I:U ~..J 't;))...JI 

~I .l....:.. LJ.-.e ~ ~lh-1 .Yo J ,0!' us.ll ~ 
. .,; •l.l . . !~I :t.........::. .11\ ·' 1_.- .l....i:ill '\- •-1\ 
U"":"" ~ !)"" ~ .):! r.r~ 

~ ~ .ui <~..uou ''" I·· .II ~ill" I o \iS.!\ ~" ..._ • .• :U v~ .. ., " .;, 
o .l..:o. ~ d..c JY J,Sl 4 ill)' I o" liS!\ LS~ U"l.fo. 

Cross-Section ~ ulil:!-! r'-li.:L...I :tl6. ~ 

~ '-i~ o~'u.s..\1 r-J+i.o 01 u~l LJ.A ,oata 

~li ~ J~ d......i4-:WI c;:ill)'l ~~ ~_,1 
U)l:..,WJ u..J.;. -:II - .d.....c. I ·.I\ • ' c I •L.:..:i.o 

- """' ~ ':).!,)' ~ ~J 'L..)o"J ' 

· u ll:ilu u ... JWI . ...! \..- Uh:...:c.'" I'· .I lli"l u. c.r !J ' <..,? (,.:)~ <::: 't 

~\11 t:i.i"l . 'tl,_', ~ ill" I Uc. . ...! ·w 1 C:: ' t I,J"-;:: C:: ' t ..>'-"" <..r (,)"J • (.j 

LJ:H ~I ~ ~UJ ,~\ ~~\ 0-A 
· ~ .llJ A....J....ill ul.:..·.:. •.11 1 · 1 .l....h:..:JI ·~.:... . .:.'-II 

(,)-A ,:Y. - -~~ '+' w -~ 
\.ii,;,.,I.J'" 1'·'·11 l--:;'.1\ - ~,t_ .... ,. ·''\ ~ "'i .) • . (,)!r" J e;:-- ~~ o ... u::.J II.....I.A.:Oo.~ ~ 

~~ c;:l::u)'l _r-Ue. ~~I u4-Sll, ,,::ll~ljill 

o~'us.ll .:;.W ~\_, ~lll\ ~ ~\ ~\ ~ 
--: ·.~II U :i.......WS · "' ,;l..!.wJ • L.....:i!"''l e;.- ~ - -- ~_,....J "'-:!.l •;, 

. Ui" 1 Uc. · ~~·-11 u~l u\..i.J -~11 LW..u <::: 't yo- (,)-A~ - ~ ·"""' .) • •• 

o~' liS!\ ~ ~I ~lill 0-- ~I ~I ~ ~I 
:wl v<>Jfob ,A..c..Jj.Jl A.:!.l~"\'1 

.Ji,.\11 c;:ill)'l Jl.u ~\ c;:ill)'l = y·, 
ill" I Uc. .. - -:'. = X K ·<::: t ..>'-"" .....,....... I 

. tA..>.!.li:i .l~l rJ~I ~ = B1 

~ ~j_,l tjfo. Y.J ,~~_,..:;.a.JI tluJI = Vi 

N-(0 , cr2V} 
1. 2, 3, ....... N u~l .l.le- = i 

~ •. \:.~11 ll2"il ~J. 

) c;:I:U?U ~I .l:=o.l\ ~b .J:!.li:i ~l.lA ~ 
~~ ~l ,Farrell ~ ~ A.:!.l.J-l:JI c;:ill)'l tlb 

~I ~~I u-<>.) .l:.\i...~ ~till\ ~ ~ 

~ l.! Y..J '~ill)'\ ~I "\.til c;:ill)'l ~bl 
~..J 'C::I:l.i)'l u.....a) 44'ii·~~ll ~1~1 JU ~~ 
(.j.lJ.b..ll ~I (') :~ \4 ~l.lA!I ~ ~ 
(") ,Deterministic Frontier Approach ~I 

Probabilistic Frontier Jt...:i:..~l (.j.lJ~I ~~ 

~~\ (.j.l.J~I ~I {f) Approach 

~..J ,stochastic Frontier Approach 
: I. u I. L ""'-Ll.o ~~ • I - I r..r:- - ~ I.:. ~ (.P I..)"" !J'U'-o". 

J ~I I~ u-">fo..J :J~I I!J-J~I ~I :~1 
~jll U...U\ ) ~I ~~I uiJAt.:;.;.ll ~ 
,.u,. ~~ Jl o.l:=o._,ll (.jJt....:WI ~WI~~~ 
_».U.J..J 'A.:!.lJ.l:=o.ll ~l:i.i)'l ~l.l ~ l»":! ~ (.ji 
tlb r-_,.1. 0-- .)#. ~ ~_fo:! .u4 ~I I~ 
,~, uiJAt.:;.;.ll ~ c.F").=.. .)u..~ c;:l:i.i)'l 

"~4 ,;#> ~ jib:i ul"us.ll u)>.!.li:i wl ~..., 
~~I J~J ,(~1 c;:l:i.i)'l) uiJAt.:;.;.ll U"\1! 

" l..l...i. I u J \jj ,) u-o ul" l.iS.ll .J:!.li:i .l.ic. ."d.llll r-,lc. 

~ 4ll J!L:..:i ~ ~ .l! LS..>i-~ A..c. .JY ~ U" ~:!ill 
ull' \iS.!\ ~ u J\jj l.P ~4c- ~1 ~ tA~ 

·~ 

I~ ro~..J :~~'il 1!~~1 ~I :'t:t.i~ 
c;:ill)'l ~b r-1~4 ul"\.iS.ll .J:!.li:i ~ ~~ 
~l..J.....j.l~\.la..l~ l~u~m ,~.l~l ~ . . . - r . 'J .'J 

~ ~ 4J ~.l 0-- (o~W"JI ~I) uiJA t.:;.;.ll u-o 
u .J_;l;. ~ tA.J:!.li:i ~ ~I o~ .l.4ia.:i J , .J:!.li:ill 

uiJAt.:;.;.ll o1\ f:_,iJ Jt...:i:..j A -j ~~.J ,~\ 
1 o.l:=o.-" , 1: t....:WI ·WI · ·' 1......u 11 o~l .J ~ ~J ~ ~ .) - c..?• • 

L' . .uL -···'' 11\ . - ,~,l ~\ l:i.i"l ~~~ ~ • ~ ...);!-4JJ.J - 'J <::: . t 
LJS.!J ,~1 uiJA~ F.:J 'i.ii.J ul"us.ll u)>.!.li:i 

uiJA t.:;.;.ll ~ .lii , ul~' \iS.! I u)>.!.li:i ~ "'+.!lL:! 
1\:llu ,o~l...!. .....i u.....J ~~ .li:ill · o~l c.r u p- - 'J ~ ~ .):! (.)" ' 

. J:!!.l ~ c;: ill)' I tlb ~ y ~.le-

Arab Unlv. J. Agrlc. Sci., 22(2), 2014 



"00 

''i rl ~~~ ~l:i .l-'""-' .J4Al _,A_, :~1 J~'i\ 
:~ \.4 (,f'".llt.l\ u::o_)l\ Ji,.:U__, 

0J.;Y.... 0"1....\ ~ c~Wl\ ~ U.:.:.l,i;..\1 ~__, 
:~_, 

lA'+ ~ J~l _,.J :IJJ~I .b~l (I) 
:Gamma Ratio Test ( y ) 

~ ~~~ ~.l Jh.ll cjWl\ ~ u..:..~1 r!i 
:~ w \ii_, ( y ) ~ (.)"1....1 

y = 0 :Null Hypotheses t,.r"~\ u::o_)l\ (') 

~_) ~l:i.l4_, '.J~'i\ ~ !"~ ~ \~_, 
J~ ~ L.u '~I_,.J.c. Y.P c~~~ ,) (,$1 cj~\ 

.li~\iS.ll .>.!.li:i.l ~ 'i (,$1 ,_»il:ill WoJ~ c~l,) 
:f :Alternative Hypotheses J.!~l u4.;ill ('1') 
J~ <)l:i.l4_, '.J~'il ~ ~ 1~_, 1 0 

.-~~\iS.ll .>.!.li:i.l ~~~ c~~~ 

. -'~ .... ~ .. ·v-" ~ 

.~1 LJ:!l,\ill .)} li~~l ~ ~!Jll LJ:!l,\ill :y 
.li~~l ~~I ~I~ :U 

·&Ill\ ~4 ~jJI ~I~ :V 

'~~\ C~P \....\.;.. ~ ~ J)l..i. IJAJ 
: ~ . ::16_ ~ ~ ..u\i ~ U:!-"' • :J-1 

(t) A.4 0A y,SI t...~ A..J~I (t) 4 (') 
( n -k- ~ro- w\.;...J.l_, • , • o ~~ .llc. :i..;l_,.l,;JI 

WoJ~ c:l~l w4 t,.r"~l t.J4_)ll ~_)~.uti ,1) 
~__, ,~~_,.WI .l-'"">! J.!¥1 LJ4_)ll J.J_, _»il:ill 

(M.L.E) ~ .J.li:JI c~~~ ~ .lWc.)'l 

(t) d.4 0A J§l I.e.~ d..J~I (t) ~ (") 
( n -k-~ wi.;...J.l-' • , • o ~~ .llc. :i..;l_,.l,;JI 

WoJ~ cj~\ w4 t,.r"~' LJ4_}ll J.J ~ .uti ,1) 
C j ~I ~ .lWc. )'I ~__, '~I_,.J.c. ..>#-_, _»il:ill 

.(O.L.S) Us~ .J.li:JI 

¥ wl ..).;lo.l :iJ•J1b'il\, ~~ o4=JI ..,! .. ..i\ 'i} 

_,1 ~~ ~I we- Ji'j (Yi) ~~ ~lli)'\ 
~ wl ~ (,$~\, ,u, ).li..J4 (Y'i) A..J,_,c_;.J\ 

J.-1 rl ~~ clli)'l ¥ 0~ o~\iS.ll ~ ).l.i.. 
¥ wl ~ ~m_, ,~_;.JI _,\ ~I ~I ~~ 
~I ~.l.J.l=JI clli)'l ~ 1JA Ji\ ~I clli)'l 
clli)'l 0:+1 ~I Ui ~~_, ~I W)l:..~l 0A 

·~I C lli)' \, .l:.b.:JI 

)j = Y't- u, 
Y, = p, X,k + v, -u, ...... ( 1) 

::i..;ll:i.ll ~~ (') :i..b~l ~b 01 ~__, 
Y, = p, X,k + e1 ...... (2) 

ei =Vi - ui : 0 \ ~ 

(") rS.J l.l.l~l .J:!.li:i w1! ~l:i.l4J 
I~ 0~_, '~ k~ ~ (O.L.S.) Us~ 
0\i ~~_, ".JI- "-11 A.J\:ill .. :.-:'-'ll ~· -::.:11 • ..,~~.... ~.~1....:2?' 

~ (,$\ ,~I_,.J.c. ~ ~ ~jJI ~I 
~I_,.J.c. ~ ,o < ui 0~ :i..;lW.:..'il wl.uj_;ill 
~ '~ ~;.:; • .. <. -.1 ~-• .:; ·\i )1~11 • ~ ~· -....r ~ U' -....r (..), t.rl.lJI.!J ~_,... 

~I) :i..;lW.:..'il wl.u_j;lll ~1 ~l ~ 
ui ) (,$\ .Jfo..o ~jjl ..u"J ,(\....\.;.. _,\ I.F""'il _,1 ~ 
Vi - (0, ) wb ._,L.JI 0A I~ 'J _,._, ,-(~ , <?u 
~ (O.L.S.) Us~ .>.!.li:ill 01! ,)l:i.l4_, .cr2e 
Yi = pi Xik + :i£lWI o~ ~ ~__, ,tp;~ k~ 
~ ~ ~\_,.WI ~.l_,.l=JI t...\ '~.l_,~ ~ Vi 

.>.!~ .llc._, ,controlled o~\iS.ll ~ .l=J :i.L:JI u 
..u}i ,~~_,.WI ~.l_,~l cjWll r'~4 w1~\iS.l\ 

.l-'""-' !"~ _,1 .)-'""-' ~_) ~ (.,.lil~\ ()A 

·~~~ __»il:il\ 

_»ib :i..i_;-1 _)~J _,A_, :~~~ ~bll J~l 
-~ ~ ~ ~ ,~I_,.J.c. rl WoJ~ ~ cj~l 
~I J)l..i. 1JA ~~ ~__, , 'i I" I u ~_,.JI ~I 
~1.......:..)'1 w!J~'il ~!r.--~ ~I ~lli ~ 

: ~ \.4 Ji.4!i ~\, .t.. _j')ll\ 

Arab Unlv. J. Agrlc. Sci., 22{2), 2014 

.. _ 



~I y4iJI ~b.. fAI ~I.1~1J U:!JlS:i :~I 
~I vi~~~ ~I~ ~-l)jA.ll 

~I ~I ~h.o rAI U:l\S:i ~ 
: J\11 · ~ WI ~ . .J ~I ~ ~ ·. ·11 t..T l.)A :!)A '-F • .. :l)Y""' 

~t-..!1 J.F.'-1 <)A JS ~-' :~t-..!1 ~~ (') 

, - 11 u.J\S:i uYI wl.....li..ll u.J\S:i ~-"·'1 u-.. -~- -~:U'"":"' 

<.JA JS J.a,J..,__, :1"~1 JWI (,.)"L ('~') ,~~~ 
wl~\., ~~\., ~~~ o.l4...\l\., ':i-'l.llll ~ 
_,1 ~_,..>j.JI l.JA..>\11 ..>4-:!J (r) ,~1 w\!~\., 
LJfo ~ .~~ U:l\.S.JS ~.l,lll t.....)ll ~ 
~~ ~I ~h.o rAI <.JA ,ljW\ ~4j 
l.JA)y.:L...I ~__, .~WI ~ <.JA ~I ~_,.. 

Jl;. <} o.l=.. ~ )11; ~b..JI ~ wl.l!J:!~ U:l\S:i 

~;. ~ L.£-' ~ l4 :t.~l £,$)1 ~ 

·(') ~J JJ~4 

~ ~ ~ ~I J~ ~~.1~~ '-':!JlS:i ( \) 
~'vi 

( \ ) ~J J-J~I <} o.l_;\,.11 wu~l <.JA ~ 

~ ~~ ~ ~_,$.11 J~ wb!J:!~ U:lts:i.l 

£,$)1 ~ Jl;. <} ~.l.&..\11 U.!h:.. <} ~WI 
:~1....~1 

1"\A.i ~ ~ ~JS.II J~ ~~.~~~ U:!JlS:i (I) 
J )r I .1:.... _, ; I. : ( . • :. 'La .. '1) .l.ll:i:ill . M ·'I .).F." 'J-lA c:-: J-' • 'P' t.i ~ !p' 

Jl;. <) t-'Jj.JI d...... fol J~ <! llij ~ ~I 
~ ~ ul.)j/~ ' ' "1 <)\.,=. ':i~l £$)1 ~"~ 
J~ <! lli'j ~~ U:lts:i.ll ~4l <.JA % r' . 1 v 
~ L.£ 'ul.)j/~ r'VV'\ ~\.,=. ~4.1\., d.......fill 

d...... _,$.11 J~ <! lliJ <} I"~ I JWI (,.)"L ..b...._,:i:. 

\ t A • ~\.,=. ':$~1 £,$)1 I"~ Jl;. <} e,.»JI 

U:lts:i.ll ~41 L>A %n,'" ~ ~ ul.)j/~ 
~I .1:.... ~J ; I. L.£ ,d......, .Cij J .lli" WI .. 'J-lA c:-: ~ ~ (! 'f -

I"~ Jl;. <} t-'Jj.JI ~fill J~ 0A ~I 
Wi1 ~.lii .d....ui.J . l.)j' . L v r o 11 .l.lli:i.ll . M .11 

. - -. (..) ti.Y"' ' "'"'~ (,$ - '-:P' 

-ul.)j/~ u.ll 1, t r ~~ 

Jl.t:b.~\ ~ J\,Ui.l ~ :~1.111 .b_,.J.JI ( y) 
:Likelihood Ratio Test (l.R) ~~~ 

~ w~J ('Y) ~ ..>4li-1 ~>!J.;..J ~ 
~Wll . U......li:JI -- d,.j\j ~. -''1 :tul • (! ~ ~ '<!~ -~ 

~ ,(L.R) ..>4li-1 U"t....l ~ ~t,.WI ~.lJ.l:lo..ll 
J~'YI • tc.-' ~b W · ..: .!II ~..ii::..'YI · ~..) :>' - ~ LV"' .) . ~ 

J:!.li:ill) .H0 ~I l.JA.ftll .)jc. (L.L.F) rk \II 
Ha J=.l,lll l.JA_j.ll .)jc. ~-' ,(O.L.S ~ 
+-,-1;>-_,...11 tkiJI t"~..»Jl M.L.E ~ J:!.li:ill) 

=t..r~l <} ..>4li-'YI l.lA. ~.)~ Ji,.U:i_, 

L.R = -2(Ln H0 - Ln H.) = -2 (LLH0 -LLH.) 

~ ..:..uts l~li '(X2
) ':its t"l.J.. t"~JJ3 ~"1~4., 

<!~;.lll wb~ .l-W ~ w~..>.) .)jc. ~_,~1 (x2
) 

~ d,J\! ,(L.R) ~ <.JA p,l . , , o tS~-' J=.l,lll 

<!~_,....ill 1"1~1 L5.J~ l".)c. y\.J <r..WI l.JA.ftll J.J 

J.lilll <!~_,....ill ~ -ll..a:ic.'YI ~\:il4_, '~t,.WI 

~ tS.J~ l".)c. ~\:il4_, (O.L.S) .4.AJ.J:..! 
.. :tu~- 11 wl l..ii::..'YI -~ !). 

..:..u\S I~J :~1 Jl (.).!:!.l~ ~~ c).H ~I!All 
.li:a 6J~ ~ · · :U ~I u,.-. .. :; ~I 'lli .) . (! !JA-1 ~ :J .,.- - ~ 

~ ..>.li:a ~!_,..!.c. ..?-1 ,(O.L.S) .4.AJ.J:..! 
:l..!lt..:h'YI w~l <.JA .).)c. ~UA. u!S_, (M.L.E) 
u........ill t"~..»Jll ~ ~I o"tiS.ll ~ ~ 
o.lA. ~ U......\.i.JI uli ,~1 t"~..»Jl!J ,~1 

(L.R) ~ w~_, ('Y) ~ w~ ~ w~l 
(L.R) '('Y) L>A ysJ ~ ~~ U"t....l ~ ~ 

-~~~ 
.>.!.ill ~U.. Y.J:!C-.J ylj.J ~WI (.)AyJI L>-".J 

~I ~ ~I fiji <! \liiU ~"\II .l:JI ~b 
y..AiJI ~b..J o" tiS.ll J:!.li:i <} ~t,.WI (,i-l_,.h...ll 

'Y ~I l.lA. y~ 01 ~ ,~1 ~_,..~I 
.~lw~~;~ 

Arab Unlv. J. Agrlc. Sci., 22(2), 2014 



.: c 

~I ~I J.!......b..o 
. b.i~\.JI u .. Jilill ~fill ·~.lt.......:i!"'::lu~l (.j)l f'l.l:...i 

% ~I % ~I % ~I . 
40.09 1754 34.44 1465 31.67 1196 A.lt.-31 ..J>'il"l 

34.77 1521 39.70 1689 39.19 1480 ~"~I JWI W"L 
74.86 3275 74.14 3154 70.87 2676 ~J·i~ll U:!l\S:ill 

25.14 1100 25.86 1100 29.13 llOO 
.J~'/1 

(A.l.!~l :i...-.;ill ~) .l.lli:i 1.$~ 

100 4375 100 4254 100 3776 ~I U:!liS:ill 

- 8.45 - 6.54 - 7.35 ~w~~ ~ ~ 

- 815 - 1125 - 875 ~WI .JA-" 

- 6887 - 7358 - 6431 ,ljWil)41 

39.81 1673 36.84 1492 32.42 1204 A.lt.-ll ..J>'il"l 

34.01 1429 36.00 1458 37.96 1410 ~"~I JWI U"L 
73.82 3102 72.84 2950 70.38 2614 ~J·i~ll U:!l\S:ill 

26.18 1100 27.16 1100 29.62 1100 
.J~'/1 

(A.l:!.¥1 4......:. Jill UlS:i) .)_,1..:;:. 

100 4202 100 4050 100 3714 ~I U:!l\S:ill 

- 8.94 - 7.06 - 7.84 ~WI~ 

- 815 - 1125 - 875 ~w1 
~ .JA-" 

- 7286 - 7943 - 6860 ,ljWI ~4l 

'IJI.lill ()b.l4! ~WI ~ t...l 'IJI.illl ~y ,ljWI c)4~ '.J~'il H ... i:!l\S:ill '1"~1 JWI (.)'IL ,AJt-.11 ..»'!"1 • 
. ()bll ~4 ~WI _,..... _, 

. Y • 'Y /Y •'' ~!J.jll i"""_,.JI~'-~1 ~I ~ t-WI 0~~1 ~L..:i...4 o.l.J\,11 QU~I «.JA ~-' ~ :JJ..44ll 

cS)I ~ Jl& ~ Ji.WI ~ uiJh:l~ U:t!W ('I') 
~I 

( \ ) ,_!.; JJ~I ~ o.l.J\,)1 uli~l ()A ~ 

~ ~~ ~ Jilill J.,...,..- ub!>.J!., U:!l\S:il 

(.j)l ~ Jl;. ~ =4J.l&.\tl U;.ib:. J ~WI 
:~t..~l 

Arab Unlv. J. Agrlc. Sci., 22(2}, 2014 



J~ 1: 'U:J~ ~I U:!l\S:ill c)4l <.J-o % i • , • ~ 
~ w; '01J!/~ H'Vo <)!_,:.. t:J~I_, 04-.i~~l 

J 'WI . ...i ~I JWI I .l:.... ~· ~ <: ' <.r r- l.J".!) ~ 

<)!_,:.. <.?~1 <,?)1 r-ll:..i J.l;. ~ t.v..>JI 04-.i~~~ 

c)4J u-- %n,vv ~ ~ 01J!/~ 'o'l'' 
; I. w; ' . t.:...l~WI J 1:Jj\l WI u.JIS:ill C"'! '-'·. ~C:t ~ ~ 

t ·' -11 · t.:...l~WI J · ~I .6u..S.II .b..~· :.UY"" u . . ~ '-"" . ~ ~ 

01J!/ w.6 "· £ o c)!J=.. <.?~1 ~~ r-ll:..i J.l;. ~ 
·01J!/~ ull i,A~ <)!_,:.. ~ ~.ili .4 oJi~ 

~ ~ u~j~l J~ uiJh:f~ ~lS:i ( ~.:~) 

~ :(b;i.i:iJ4 Jl ~)4 ~1) ~I ~I 'l""ll;.i 
· t.:...l~WI J 'WI '- ~I '\II .l:.... ~· '-'· . ~<: ,~.$"""' ~ ~ 

'1 vr c)l_p. .J~I ~~ r-ll:..i J.l;. ~ t.lJJJI 

U:!li.S:ill c)4J u-- % n,"' ~ ~ 01J!/~ 
£ 'I' • 'I' <)!_,:.. t:J~I_, 04-.i~~l J~ 1: 'W'j ~I 
. ...i ~I JWI I .l:.... ~· ; I. w; ' ·IJ!I~ <.r r- l.J".!.J ~ C"'! u t ~ . 
. ~.II ll:..i . II· . _j t . ' -'1 . t.:...l~WI J 'WI r..;v- r" ~ <.r :U.>""' u .. ~ 1:. 

~ ~ (JIJ!/~ '£'I'~ <)!_,:.. __,_,.b.l:JI 

J~ <! 'W'J ~~ U:!l\S:ill c)4l u-- % r £ , • ' 

J . ~I .6u..S.II .b.. ~· ; I. w; ' . t.:...l~WI ~'-"" . ~ ~C"'! u .. 

<)l_p. .J~I ~I r-ll:..i J.l;. ~ t.uj.JI 04-.i~~l 

ull v 'I' ~ II Wi1 d.J.ili ~ . IJ!I . L " ~ £ ' (,f" 'Y"- . .. ~ . u t ~..>"" ' 

[lli~ 4.¥.;All ~J~'il o~liSll u~.JA :~U 
~~~I~~ ~I ~I~~ ,_.1 

~~~~~ 
~.ll.....:.:i!~l .l.J\,.JI o~l.iS <.S.l.o ~ uyr.:ill ~ 

.:i...W...JI · ·_.:.'I ~6..... ...a. I 'WI . ...i ~~I ~ ~ ~ ~ ,- (! • <.r 

.l.lli:ill .~.II _\:..; II· • ~'· .. II ~I~ <.? ~ r..;v- i"""""" ~ cr :.UJ""' • ~ . 

w~ _;:all u-o ~ ~ l.J" 4! ~ u-o __,_,.b.l:JI_, 

,,ljWI ~L...... :u-o ys ~ ~1_, ~.lL..:iNI 

,~1 ~I uk ,ljWI J~_, ,~1 ~.J~I 

r-~ _,I .l_p,.-' :jj~ 0:!4Jll J.!W .J4li-l "'!>? l ~-' 
~ J.l;. ~ w~_;.JI .illi ~ ~ ,.,;_,_) .:~~_, 

'\'01\ 

~~ ~lAi ~ ~ J.i.lill ~ uiJh:f\j ~lS:i (I) 
~~ '\II .1.... ~· ; 1. :( . £:. 'u .:·'1) .1.1lilll ~ ~ c:--: ..;-- • IP' II ~ 

~I rll:..i J.l;. ~ t.uj.JI Jilill J,..-.. C: 'Wl uk 
% r £, £ £ ~ ~ 01J!/~ ' £ 1 o c)!J=.. <.?~1 
Jilill J 1:Jj\l WI u.JIS:ill lk.,l . ~<: t ~ • (,f" •• '-"" 

l.J"L .b..fo ~ t...s '01J!/~ £" o £ c)\_p. tl~'-' 
~ t.uj.JI Jilill J~ C! 'Wl ~ r~l JWI 
~ ·IJ!'~ "M II .l.lli:ill . ~·'I ll:..i II· .. w t ~ . -r 'Y"- <.? .. r..;v- r ~ 
c: 'W'J ~~ U:!l\S:ill <)4J u-- % r ~, v • ~ 
. ~I .6u..S.II .l:.... ... ; I. w; ,Jilill J '-"" . • ~ C"'! ~ 

<,?~1 ~I rll:..i J.l;. ~ t.uj.JI Jilill J~ 
v, n c)!J=.. ~ ~.ili .a ~ 01J!/ w.6 , , o £ <)\_p. 

·01J!/~ ull 

~ ~ ~ u'+lj~l ~ uiJh:f~ ~lS:i (,.) 
~1~1 

( ' ) ~J JJJ+.ll ~ o.:l.)\,11 wu~l u-o ~ 
~I ~ 04-.i~~l J~ wb~~ U:!li.S:il 

~ J.l;. ~ ~~~~ d...l::Jb;. ~ ~WI ~ 
:~ Lo ti.ti...:JI <,?)1 

~lAi ~ t) u~j~l ~ uiJh:!~ ~t.s:i (I) 
.J~~I .b..fo ~ :(JAi.l4 ~1) ~~~~ ~I 
J.l;. ~ t.ll.}JI 04-.i~~l J_,......- C: 'WJ uk ~I 
~ ~ 01J!/~ 'vo £ c)!J=.. <.?~1 ~~ r-U;.j 

Arab Univ. J. Agric. Sci., 22(2), 2014 



~ r:r
 

c:
 

::I
 :c ~
 

~
 ... ~·
 

en
 a ..!

 II
.)

 
II

.)
 -II.) '::

""
 

II
.)

 
Q

 .... .co
o 

I 
, .. 

L
 

t'
 .(

;.. 
L

 
.,

. 
t 

fi_
 

(•
 

.,.
 

1:.'
 

C
.. 

G; 
~
 

(•
 

.,
. 

1:.'
 

.,
. 

.fL
 C

.. 
.(;

,. 
£-

~
 

C
· 

"[ 
l 
~
 .f

 f:
 :

~ 
·~.

 ·1:
:. 

f: 
~· 

lr
. 

tr
 ·

;;:
. ·1

:~ 
f: 

~· 
f: 

f 
l 
~
 '&

 
~ 

• 

( 
c:

 
c.

..
~~
~c
..
.~
~~
~~
C-
~c
..
.~
 
~
r
~
1
·
 

, 
~~ 

~= 
~~:.-

. 
rr. 

r' 
\; 

rr.
 \

; 
E

 
r' 

\; 
rr.

 -
-

rr.
 

~:.-. 
t ~:.

 
-,

 , 
• 

\'1
: 

\
.
 

-
~ 

\
.
 

~ 
r.<

' 
-

·
-

~ 
\.

 
E

 
r 

"1
. 

? 
F. 

f' 
. ,... 

. 
~ 

\. 
-

.. 
. 

c 
. 

. 
-

-
. 

~:
..

 
• 

\ 
\ 

c
_

 
• 

\ 
. 

.... 
-

~ 
-:

· 
· 
~ 

0
' 

E
 ~. 

· ·
. fi

!' 
f 

'i.
 I

t 
~. 

f.. '
t 

f.. 
c. 

-
F. 

7
. 

lr 
c-

· 
~ 

\.
 

~ 
t: 

-
_. 

c 
-

!;
-

_
, 

'£
 

fi!
' 

,.
. 

t 
\.

 (.'
te: 

c:. 
[ 

.E 
:r:

~· 
f..

'~~
(;.

. 
s ~

 ~
 ~

r:
b ~

 ~
 ~

 ~~
 t 

~ 
:~ 

>.2
 E;-

~ 

~
 t 

F 
~
 't

. 
f 

~· 
.t

 ~
L
 ~
 !

~' 
~
 

-
·
 

.r.;
 

~·
 

0
\ 

£:
 

0 
' 

l 
-·

 
~.-

~
 

-~.
. 

~ 
L

 
~ 

11
-1

.;
-

;:;
:;:

 
• 

-
v 

~
 ~

.;;'
 

• 
<f

l. 
-
..

.,
 ~

c:-
.r

 
~
 

-
f' 

!;;
" 

[-
~ 

0
' 

_.
. 

C
· 

-
'C

. 
.,

..
 
~
 .

(;
.. 

' 
[-

·
-

<f
l. 

t: 
.... 

....
 

-
·t.

 ~
0 

"C
.. 

-
~· 

<
 
~·

 
~
 

t;. 
~ 

r,.
 
~
 

0 
-
~
 : 

• 
~
 

L
 

-<
 

·£
: 
~
 

»
' 

-
.,

. 
-

• 

_,
 

.._
. 

; 
\. 

-
~ 

t'
 ~
 ~
 f

: 
' 

_, 
\ 

" 
""

" 
'~

, 
b 
~
 

tr
: 

\ 

-<
 

0 .... 

~ 
~: t

 ~
~ £

 i 
1: 

\: 
} 

.fL
 ~
 ~ 

1: 
~ 

}: 
~ 

t'
 lr

 ~
 t 

·t'
 ·~

 l 
~ 
<
~
~
~
f
~
l
~
~
r
~
~
l
~
~
~
~
~
~
~
~
\
 

1~ 
: 

l:-
t 

lc.. 
t'

 ~·
 -

.E' 
c..

 .~
 1(;.. 

...
 

C
· 

L
 

C
: 

~1:
.' 

c. 
!;

· 
. 

-
t 

ll
 
t 

~
 .

~~ 
~= 

'1
:\

 
,.

. 
'li

 
-

~·
 

~· 
~
 ~
 _;

 ![
 c-

· 
~: 

F. 
~ 

't. 
\.. 

~· 
--~ 

If:
, 
\:

 r
: .

fL
 C

.. 
• 

o•
 

(t
:_

 
f' 
t 

o•
 

(t
:_

 
f' 

C
.. 

-
.! 

-
~ 

~ •
 l 

C
· 
1;-

l ,.:;..... 
~v

 ·
~ 

' 
. 

t -"Tl~
 ~l

;-
.g;

 '
 . 

r:b
 I '

t C
.. 
E

 o• l
7

 
1:::

. 

o•
 

~
 

~
 \

; 
~·

 
o•

 
• 

I
I
 

.(
;.

. 
-<

 
"C

.. 
• 

["
 

~ 
L 

~ 
v 

• 
....

:-. 
~c-

. -
<

 -
-

·-
~ 

\..
 

;::g
 

-
-"

T
l 

~c-
""

 
"T

1 
'C

. 
,~

-
..._

o 
o 
~
 

'C
. 

,
-

...
._

,. 
-

·,
 

-t
..

, 
' 

• 
o

' 
(.

'('
 

_
, 

. 
.._

...
. 

-
...

, 
\ 

\ 
-

,J
:'I

# 
-t

 
. 

'" 

~f: 
~· .

:-
~ 

f: 
i 

:, ?
 
t. 

~--
-
~ 

~· 
:t 

ll
 

II 
"T

1 
.~
.;
; 

•
•
 

' 
.~

.;
; 
•
•
•
 
f'

 
to

 
~
l
A
"
 

~r
t:

. 
• 

-
"1

0.
:=

 
1

:.
 

f)
 

f' 
"-

-
--<

;. 
• 

-
r 

-
-<

;. 
• 
t 

-.
 ' r

i 
(• 

-
r: 
~
 ,

 . 
~
 

~f:
 ~

· 
·~

 '"
-< 
~
 

-
~f:

 r
,. 

·~
 -

:-
, 

~
 c;

:_ 
-

-
c 

c...~
 

t'
-

.r
 

· 
' 

· 
' 

L 
' 

' 
·t:

.. 
• 

.-
. . ~ 

t \
 '

 ~ 
-'

 »' '
 

0 
• 

-
[ 

,c
-

3 
~-
·~
;~
 .
.:
tl
·~
.f
ft
tl
~f
~ 

~ ~
 ~l

:r:
1,3

 
• 

~
 

~:.
 

o;
c 

~
 

L 
...

. 
c.. 

li:
 

a 
_;_

 
t'

 
-

.~ 
F. 

-
(;.. 

. 
; 

0 
l _;

_ t' 
.;

; 
~
 "

"' 
• 

-
r 
·-

t'
 

-
L 

-
-

t'
 

-
L 

-
•!:.

:. 
• 

l 
-

.£
:t

f~
,.

,_
__

n:
 1

 t:
t 

.rt
 

. ~
 

[.
,.

 
i:

.'
C

-L
t'

(o
•o

• 
·1:~

 
f: 

~.
 

lr
. 

•!:.
:. 

·~ 
: 

• 
~
 ~
 

~c
..

\.
\.

.l
a~

--
-

1
.;

' 
lr

. 
--

r
n

 
...

.;;
:::

 
-

[ 
(
•
 

~ 
't

 
1:.'

. 
C

· 
l 

' r::;: 
~
\
.
-
~
'
£
~
~
 
:~
!~

 
....

 fi
!' 

-<
 

-
\
.
 
~ 

-
!·

 
st

 S{
 r 

..:.r
 ~~·

 
tl

l.
 ~
 :. 
~ 

f 
J; 

1.; 
t~

.~
It

:1
:~

3f
. 

·£
 

. 
lr

. 
,...

. 
~
 

;::g
 "
""
~-

f' 
,., 

...,. 
_;_ 

~
 

_
,,

c
. 

e:
c-

· 
.(;

.. 
~--

~
:
 
~ 

1.
-~

 
:f 

·& 
~i

 :
~t
·t
'i

~ 
~,.. 

~:
 .

~· 
r 

-
~
 

-
.,. 

~
 .

l 
t.'

 
~\

 
-

-
J· 

f: 
..: 

.:.. 
:e 

; 
\.. 
~
 

f 
~· 
~
 ~
 . .fL

 lc..
 f 

~-
~
 ~
 . \:

 't. 
~ 

~· 
\:

 }:
 ;

 t
 .fL

 \
..

 :~
: 

~~ 
::

 
-t
·~
.;
£l
 

-t
·~

.a
£l

~ 
... 

r:
l 

~. 
_
{
f
L
~
~
 

t'
 ~

-
.(;.

. 
;~·

 L
 

t'
 ~

. 
.(;.

. 
:~·

 t 
1

..
 
~
 f'

t:.
 
~ 

~·'
 

I 
C

· 
'f

: 
·li.

, 
e 

,~=._
 

0 
1-;

 r_
. 

·li.
, 

e 
,~=._

 <
 

~
 --=

n 
-

·g;
 f
.'

~ 
:e 

bE
. 
~ 
l. ~

 -
~
 

<
 
~
 1

> 
~
 

>
 

!. 
~
 ..

_.
. 

v
. 
~ 

\ 
" 

. 
• 
~ 

[
' 

~
 

~· 
-

-<
 

-
c: 
~
 

~· 
-

....
 

-
~ 

. 
. 

~
 

-
: 

•
. t

: 
r::

;: 
·
-
'
 

,_
 
·
-
'
 

C
..

L
 

.(;
.. 

\.:
. 

-
.
,
 

c-
· .

 ? 
t.

 ~
 t 

~ 
c-

· .
 "

 ~
 ~
 .(;,. 

l f
 ~

· ·
~ 

... 
r:b

 i
. ~
 _

: 
~ 

·~ 
~
 
~ 

-
f:,

 
.. 

-
~ 

~ 
-

f:,
 

"C
.. 

-
~ 

~
 

...
. 

-
[I

 
.(;

,. 
&-

-
.L

 \,
.;' 

.,.
 

.~ 
~
 ~

:.-. 
( 

~.a'
 .,

. 
.~ 

;-
t'

 
-

_,
 
t t

' ;
_ 
~
 &

 
~· 

~· 
~ 

·1
:.
'~
: 

~ 
·1

:.
' 

·•
!;

.,
•
 

L 
II 

' 
~· 

<;:
._ 

f: 
~· 

c.. 
~ 

~· 
<;:

._ 
f: 

~-
f: 

~ 
t t

 ~
 

~ ~
 1:

.'. 
~
 f

 
.:.1

. 
• 

~. 
c.

. 
~ 

lr
. 

• 
~-

c..
 ~
 

'i.
 
~
 

.,. 
.~ 

-
~ 

~=-
., 

1.
; 

' 
' 

_,
 

--
--

lr
. 
~ 

\.
 
~-

_,
 

--
--

lr
. 
~ 

F. 
..;. 

-·
 -=·

 f
: 

~
 lc..

 ~ 
F. 
~
 

. 

1~ 
:f 

\,. 
c:. 

(.'('
. 
r 

1~ 
:f 

\.. 
c:. 

... 
~ 

l=i 
c. 

=
 
~· 

-
r· 

· (.'
t 

3 
.:. 

• 
-

~ 
• 

-
,.

 
b 

;;·
 

-
c..

 ~
 

c. 
e: 

E
 

• 
-t

 (
.'(

' 
~.

 
t:.

 (
)>

• 
• 
~
 (

.'
('

 
~-

• 
E'

 
-

!;
:. 

lr
. 

.P
 

.,
. 

-
-~.

.. 
_

-;
. 

-
.....

._ 
L 

.t
:-

~.a
 

---
.. 

• 
....

.._
 

--
. 

-...
.. 

-:t
. 

~· 
~ tt

 :f 
z 
r 

~· 
~ t

 :f 
t ~

 ~:,
 :f

 ;·
 ~
 f:

 ~
 \ 

t ·
t· 

c:·
r 

o
•c

: 
~ 

..
..

 
o

•c
: 

~ 
r
~
 

-<~
..,

; 
~
.
F
.
[
.
-
-

[C
..

 
. 

~, 
.. L

-
o

.
 

[.
 .
.
.
.
 

v
.
,
_

o
 
>

,
 

,.
..

C-
~ 

'I
:.

:,
.~

 
'J

i,
\(

a
. 

3
{
~
}
~
~
3
{
~
}
~
f
~
t
g
~
f
~
~
~
f
~
t
2
 

~
-
~
 

~?
 

(
•
 

·l
 ~
 

-
t_

 

l 
~ 

~
 {

 ~·
 

e: 
-

f 
r:: 
l 

-
~ 

_: 
[. 

~ 
·r 

~ 
~
f
[
 

-
~
 

-
ll

:t
 

, E
 

.c;,
. ~
 

l:.
 t \:

 .. i 



~.1~"JI o-.WJI ~hJ..)A 

~l~.l.il.l.liJ~ 
~~~~~ .l.il.l.ll c)l.&4 

~I ~· ~ v 

(~) 
(%) (ul~/~) ~I 

J.J.ll 
tJJ tJJ J.;i.ll J_,b:iA tJJ "'~ tJJ J.J.ll tJJ tJJ 
~ ..l.lli,j ~ ci~ tJ ~ 

·o.15 0.85 0.70 "21.13 120.35 99.22 "491 3146 2655 ~fill 

·o.23 0.96 0.73 "33.55 131.95 98.40 "789 3893 3104 Jili,ll 

·o.16 0.73 0.57 "22.73 99.42 76.69 "572 3084 2512 . b._jj\..JI 
(.) . . 

. (F) J'#>.'/ i.i!_, '·· •' c.S_,:;...:. ~ ~ 4-il ~ • 
• 'I'·' 'I' /'1' •'' ~);jll r-""_,.JI ~tril ~\~~WI u~"lll ~L.:i....4 oJ_J\,11 u\J~I c)A ~-' ~ :.J~...-11 

~ .. v.>JI ~~ ~~ ~h... rAY <:::lli'/1 J\.,-l 

. J~l ~\., '(,?~\ ~I ~U:...i J.l:. ""' 
.li:l · .ll\ · t.L ~ 1 1 '\li c.::A:.. · ' I~L! ..>.l 0:!-!:! t.$ ~ ~ .~ r u 

.UI.l! (M.L.E) ~..)::._, (O.L.S) ~~ <!lli)'l J\.,-l 

· ~11 ... L ~~ ~~ h.J ll....:i.:..';/1 · ~11 
t"~..J_,....!J ~ "" t"I..J_,.... 

<!j_y..i ~ -lWc.':/\., 'Jfo..JI ~\ h.! ~l....:i.:..':/1 

~;...JI ~J ~~ ~ ~_,-l y_,sl <!lli)'l .Ub 

~.l h.ll \lj\1\ Jl .l .ilil t:.. .l''-11 =ll...:iJ ~-11 1 .. !J (! f !J ..>.l . :j U""' ~ i) :Y' 

. .J ~\ . ,_ b..Jl ~\ ~\ ~,_._,, 
I.,? • ~ _,... ~ - •• !J - ~ !Y'""'"' 

0.A ~ 'J~\ (,?)\., '(j~l ~\ ""U:...i J.l:. 
\lil ~ _ _j 1': ~·II \.J ... . j-'·''' ~~ (! • - I.,? U.IA.>A.I !J ~ J:!'UA lY' (! ~ 

.Ub. ""' (Y 1) ~~ ~ _,... J~l ()A 0\.lill 

0A <)l.lill <! \li} ~ _,I ~\li'jl o~ \SS.II ..>.l.li:l 

o~> \SS.II ..>.l.li:l .Ub. c) (Y 2) ~I ~_,... J~l 

..>?-1 :()A ys ""' ~ .ui:l...:. wl_r.!;·,:4J ,~-ll....U!":/1 

-""\ J-.11 .dJ!Sj_, ,(Xt) <)l.l!/~ -~1 J-.11 

,(X3) 0l.l!/~ -t.$_,\.i:ill .dJ!Sj_, ,(X2) 0l.lij~ 

-lWI .dJ!Sj_, ,(X4) <)l.l!/~ -t..j.l!.JI -lWI .dJ!Sj_, 

-w\~1 .dJ!Sj_, ,(X5) 0l.l!/~ -t.$_,~1 

,(X7)01.li/~ -~1 .dJ!Sj_, ,(X6) 0l.lij~ 

~-lt..-:i§':/1 o~I.SS.II w~_;:. J_,.i:i ~ ~ t......._, 
~ .• .. 11 ~~ ~ A...W...:JI . •_.:.1\ I. 6..., ~~ 

:.Ur . -· -- ~~ ,-

c) ~_,.J.>JI t+l~ r:_,r;. ~~ ~~ rl.l:...i J.l:.""' 

o~ tiS o-lY.} ~J A t....... 't.$~1 ~~ rl.l:...i J.l:. 
~I \lil . _j :L.~I ~.lt..-:i§':/ I .l I -'1 1~1 ,- <::: • yo - u~ r 
.J~I ~~ rl.l:...i J.l:. c) ~~ ~~ ~h... 
' .l.lli:ill . -'1 U:...i J.l:. . _j ~ ·- -'1 \.~ .. 1~ '· ~ l.i:. t.$ - t.$Y r I.,? :J_)J"""' "&-' ..J:!"""":' u 
~-lt..-:ii':ll ~4--JI ~\., 0A ~ t..j.lll yYI 

~1 r-1~1 ~ ~ ~-' rWA.':I\ o-l\.V ~);)\ 

<! \li'jl o-l\.Vl o.l,!..).;JI ~);~\ ""' L~ ~~ 
'b.:lll ·1'·-'1 _ _j ·---'1~ ~. ,._,, t..jJ . U~ yo .fi""""' • ~ lY'J -r'JY 

~ oy.JI ()A ~ w~ ~_jj r:_,r;. ~ I~ 

.o.l:!.l.;o- ~);I ~);j ~ ~~ 

J:l.w:tb.A ~'l ~-~1...4ii'i~ ~\li'/1 &-.WJI :W~ 

~I ~ ~ c) ~I li~"l ~I ~I 
~I 

rAY ~-lt..-:ii':l\., ~lli'll o"I.SS.II ..>.l.li:l ~ 
I~LI ~I · A...W...:JI · ·-.:. 11 ~6.... r . . ~_,... -- ~ -

..>.l.ilil ,FRONTIER (Version 4.1 c) ~Uy, 

Arab Univ. J. Agrlc. Sci., 22(2), 2014 



~ '-- " 0 '0 ' ~~ .)~ <.?l!J • ' • 0 lS~ 
u...:illl 0,!lUjjlll l>"' JS ~ l>"' ~)\ ~ .ul 

r1 .ul :'Jj ,(L.R) :t4 ~J i.:~t.u...j ~I ,~ 

t 'WJI ~ Jj4.JI t"~Jjlll c~_,..,.i ~ .:~We)'\ 
u...:illl ~jjll4 ~Jts:. ~ (y), (l.R) 0A tj. ~ 
~!,.WI ~.:~_,.l::JI c\:ij)'\ :Ub lJ"" ~.J ~~ 

f:_..lJj.JI t..._,s.ll J~ ~\ ~I.Ai:..:'J\ t"ljjill 

.4JlS:j l>"' JS d...l_,->" ul (,?~\ ($)1 r\Jiaj Jl; ~ 

~ (,?~\ .:~WI .4JlS:j '(,?_,ti:ill .4JlS:j ,~1 J-}1 

o~_, ~yll ~ • ,.,.V.,. ",H.,. , •, •" ~\,:-. 

,~\ h\_,ll l>"' J!~ _;i....JI l>"' .fi.l wli _,_y.ll 

ti:l ~\:ij)'\ ..J-'-AWI o~ r'~' ul ~J ~ t
:u:..->" ~ _, C \:ij)' I ~ J>. lJ"" ~\.:ill :U:.. _y.ll :} 

fi'll>"' JS d...l_,->" 01 ~ ~ ~ ,o~)l c\:ij)'l 

~~.~1¥.-JI .4JlS:j '(,?-'~\ .:~WI .4JlS:j ,~1 J-}1 

t- ,~\..... ~~ wt!_,_;......J!_, '(,?~1 ($)1 .4JlS:j 

:} ti:l ~\:ij)'\ ..)-'-AWl o~ rl~l ul ~J ~ 
\:ijl :U:.. . ..A \:ij"\ '- I · ~\:ill :tl:..· -'1 C • ~ <.rJ-' C 'I ~.!JA iJA ~ 

~ rl~l ~ u~J .:~~_, ~ 1~_, ,O~J .J#-
:i.....~l w~l · . · I....J.:Io,.J ~\:ij'-'1 · WI ~ ~ ... u ~· t ..)-'-A 

.~ 

( o) ~J JJ~I .} o.:~JI_,ll wli~l l>"' ~ w; 

~I ~b... ~ '.; ~\:ij)' I o~ l.iSll U":!:!\i.J 

~\ ($)1 ~ Jl;, :} ~\ ~ ~\ 

01 ~I ~!,.WI ~.:~_,.l::JI c\:ij)'\ d~b <"l~hs 

:} f:..-'Jj.JI t..._,s.ll J~ ~\:ij)'\ o~l.iSll J,..~ 

'I ~. '-- '% A'i . ~ I. .uli:i.ll . ~ .II \Jiaj Jl;, 
(.S", ..»-":! ~ ~ (,? ~ ~ r 
:.i...,..C::II J: --.I ~\:ij'JI o \.iSl\ o.:~tJ·.I Jla:hl .l ~ ~ ~· f ~ :V" • IJ;'-J .%,, ~ 
c;I,.WI (,?.:~_,~1 J!b.:ill w4o._;:..:.o tfo~~ 

~till ( t) ~J JJ~I ~ o~\_,l\., (M.L.E) ~~ 
~ f:_..lJj.JI t... fill J~ ~ \:ij)' I o~ l.iSll .;=.li:i 

.l .l:o..l\ t.L "''\ ~. L. . L-:'.11 . ~ .11 1Jiaj J1; 
(,?~ ~ ~ ~ ~ r 
lJ"" tj. :} (y) .l :tJ~I (t) :i.4 01 ~\_,.WI 

~-' ~..., ,(Xs)ul.l!/~ -~1 wt!_,_;......J!_, 

~0\1 JS..!JI ~ r~l c\:ij)'\ :Ub c~jA.i 
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~~ ~~ ~b.. ~"' ~\:i.i"fl ~-.liS.ll (I) 

:~1 ~\ ~ Jl:a ~ ~\ ~ 
· ·-.:. 'I · '- b... .JA l.; .:i...l.:...l.li" I o~ l.iS.II .liiJ ~ U:!-'-"" ,- ~· t .):! • 
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J!b.:ill ~~ (,?~\ ($)1 r\Jiaj Jl;, ~ f:....1Jj.JI 
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~";\ JL.:i.:..)f\ ~ ~ ~ ~ •(O.L.S) 
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ABSTRACT 

The Research aimed at measuring the impact 
of using different irrigations systems on the produc
tion and economic efficiency of the main summer 
crops cultivated in New Lands at Alexandria Go
vernorate. In order to reach this objective, the re
search adopted the following: 
1) Presenting the benefits and costs of the main 

summer crops cultivated useing different irriga
tion systems. 

2) Measuring some of the economic efficiency in
dicators related to summer vegetables crops 
cultivated under some irrigation systems (3) 
Estimating the economic and production effi
ciency of the study crops cultivated under 
some irrigation systems (4) Presnting some 
possible economic recommendations which 
can improve and increase the production and 
productivity of the study summer vegetables 
crops. 
The research applied some descriptive analysis 

method on the economic variables associated with 
the study, in addition to quantitative economic 
analysis method to assess the economic efficiency 
standards for vegetable crops under study. The 
stochastic frontier analysis (SFA) has been applied 
to estimate production functions using the FRON
TIER (Version 4.1c). The research also relied on 
field questionnaire data collected from 100 farms 
representing the most important cultivators of 
summer vegetable crops including squash, pepper, 

and eggplant cultivated during 2011/2012 in Alex
andria Governorate's New Lands using traditional 
and modern irrigation systems. 

Analysis results showed the following results 
about the impact of applicating modern irrigation 
systems on the production and economic efficien
cy: (1) High indicators of economic efficiency of the 
vegetable crops cultivated using modern irrigation 
systems compared with those cultivated using tra
ditional irrigation system, which means more effi
cient use of the economic resources used produc
ing vegetable crops under modern irrigation com
pared with those under traditional irrigation, which 
calls agricultural economic policy makers to in
crease attention and spread the idea of using 
modern irrigation systems, especially in New Land, 
in order to increase agricultural production and 
reduce the deficit in the trade balance. (2) Produc
tion Efficiency Coeffecients for squash, pepper, 
and eggplant cultivated under modern irrigation 
system reachede about 75%, 80%, and 83%, while 
reached about 89%, 93%, and 91% for the same 
crops cultivated under traditional irrigation sys
tems, which indicates that the chances of vegeta
ble crops cultivated under modern irrigation system 
are larger than for those cultivated under traditional 
irrigation system due to more efficient use of pro
duction resources (3) The Economic Efficiency 
Coefficients of squash, pepper, and eggplant culti
vated under modern irrigation systems reached 
about 73%, 77%, and 79%, while reached about 
87%, 90%, and 88% for the same crops cultivated 
using traditional irrigation systems, which indicates 
that the chances of vegetable crops cultivated un
der modern irrigation systems are larger than for 
those cultivated under traditional irrigation system 
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due to more efficient use of economic resources 
and economic gain. 

In order to expand the cultivation of vegetable 
crops under modern irrigation systems and raise 
the productivity rate, the research recommends the 
following: (1} Increasing the effectiveness of ex
tension activities through agricultural extension 
officers to transfer the research recommendations 

to farmers, and train them in order to improve their 
experience, and enhance the trend towards adopt
ing the use of modem irrigation methods to en
hance agriculture advancement, (2) Encouraging 
the specialized scientific research centers to de
velop fertilization programs that match the needs 
of crop cultivated under modern irrigation methods 
and soil quality. 
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