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.(Aquadolce x Rienaplanca)~1~iu~<l:!J.l.:J1ali.l1~ 

Abstract 

A half-diallel cross carried out among six pure lines of Faba Bean were evaluated at Otaya Research 

Station, General Commission for Scientific Agricultural Research (G.C.S.A.R.) Syria, during the growing 

season (2009/2010 and 2010/2011), to study heterosis, general and specific combining ability for seed yield, 

pods per plant, days to maturity, number of branches per plant and pod length traits. 

General (GCA) and Specific (SCA) combining ability mean squares were significant for all traits except 

GCA mean squares for pods per plant and number of branches per plant traits, and SCA mean squares for 

days to maturity. GCA values were 34.65, 87.67, 2901 , 1.84, 135.38 for pod length, days to maturity, seed 

yield, number of branches per plant and pods per plant respectively, whereas SCA effects reached to 5 .81 , 

1.27, 113.43,1711, 19.60 for pod length, number of branches per plant, pods number per plant, seed yield and 

days to maturity respectively, which indicate to high importance for additive and non-additive gene action in 

controlling the inheritance of the most studied traits. 

Estimated cr2 Gc/cr\cA ratios for all traits showed that non-additive gene action was more importance than ad­

ditive gene action in controlling seed yield (0.09), pods per plant (0.02), number of branches per plant (0.03) and 

pod length (0.86) traits, while indicated that days to maturity ( 1.91) trait was controlled by additive gene action. 

Heterosis percentage compared with mid and better parents was significant for all traits except days to 

maturity, Heterosis effects for seed yield varied between 14.13, 184.55 and 0.84, 176.31 , relative to mid and 

better parents respectively. GCA effects showed that the lines Rienaplanca and Aquadolce were good general 

combiners for seed yield. SCA effects showed that four hybrids were the best F 1 cross combinations for seed 

yield such as (Aquadolce x Rienaplanca). 

Keywords: Faba Bean, Half - diallel cross, General and specific combining ability, Heterosis. 
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~-1:,Ji y-=)1 ~ l.,!Ji.J--i,IJ I~ _Jj J:lu:,1 ~ ,"-:!,I ~I ~_,.oi J! ~ 

~.91_j.11 <1.>W1 .::..ii,, .(2003 ,Marcellos J Matthews) 

''.)~ 17 461 ~ 2009 ~~ J~ ...,..._Ji J_¥)1 ~L..:..:,")I A,/.)~ J 

~b...o':i'b.9.1 ·)~-ub 2.162 OJ...1.9 ..lJ..l.J-4-:1,Ub 37751 ~i 



wb ··"··-·'' I--1Ia..oWI.b.l.JIa..L\A · ....... . w 1
·- ·-·

s t\ .'~<\.b.I..1lI ):r- c..-=-- I..>""""' ... • ~ J ~ '=' 

~ ~l=-.!I .b.l.JI ~IA~~ J (Additive gene action) 

v"J.i ~ .(1963 ,Matzinger) ~lf= C9~' J~i 3 o.it.,...JI 

;;~Jaw, .::;t:.~ ~ ~J§J ~ 1 (1987) Demir 3 Kitiki 

..1,1..aJ4 ~ ~I_;,>l)I (?' JJil ~I u l IJ4loi3 ,J~I (.>A w~>l,.., 

,w\.+,.JI ~ JJ.l,,JI .l~J ,w\.+,.JI ~ uJfali .l~ J.,..o 44,ll w~I 0-4 

t.LIWJI .:;\..a...:,~ ~ljJI (?' JJil ~I~~ J 'JJ.l,,JI 0-4 c\Wi.3 

~, ;;~ (2007) El-Harty ~ 3 .;;J.:i,, 100 u j JJ w\.+,.!I 

~ E:JS:il .l~J 'JJ.l,,Jl 0-4 cl.WI .:;\..a...:, <OIJj ~ ~I_,,:,>l)I (?'\)~\ 

ljl__,b 28 (2010) Ibrahim ~ 3 .w\.+,.ll ~ uJfal' .i~3 ,wl.+,.!I 

~J cl.WI ~ a.;.....,:J4 (4.l.il.,,.:i...o wi...a,j ~J •4l) J~I (.>A \.,/:.IJJ 

~I ..ll~i.3 . 4';iI ~cl,/~\!)~ 0,1\.,u J ! ~l:i.:JI wjl,.;,i.3 ,(4lu~ 

.::;1.A....::J.J a.;.....,:J4 0,1~1 ~ ~~ "+''JJ 0J-lA J ! ~ Lo ,(F l)J3:i1 

"-:!!.IJ~I J.ll...:.l.l o..a J.,..o Ji-:;_..,4 Y,:,IJ~I ~I ~15.:.4!3 a.....3J..UI 

~ a.;.....:J4 ..L>l~I 0-4 J!l 0
2 
GCA;o \cA a,...... w • \.;>-J ,J~i 0-4 

.~\ o..a ~)§J ~ ~I_,,:,>l)I Y,:,IJ~I ~Io~~ J...1.,1 Lo ,cl.WI 

j__,b u:!-:' cy~ "+''JJ wl...,!l.,u ..l_?.J (2004) o_fl.l..oj3Wond ~ 

~ r\,/:i/1 ..l~J 'Jl..,ij'/ll ~ r\,/:ill .l~ w~ a.;.....:J4 a.....3J..J.ll J~I 

,~fall ....uall ..l~J ,J.3:ill ~fall o...uwl tLlwJIJ ,w\.+,.JI tLlwJIJ ,~\ 

u:!-:' cy~ wl...,!l.,u (1984) El-Hosary -1?-J ~ ·JJ.l,,J' ujJJ 

E:JS:ill ..l~J ,u..,ii.ll J__9!.:.3 'JJ.l,,JI 0-4 cl.WI w~ (>Nli.3 . 4';iI0-4 ~ 

Ji-:;....4 Y,:,IJjll ~I a.....I)..1 ~ w\.+,.ll ~ uJ..,ii.ll ..l~ J ,w\.+,.ll ~ 

(2009) -$.l~I l>J-?-l .J~I 0-4 •41 ~ u:!-,1 J.it..,..:i.1I wi...a,j ~I 

0,1~1 wu~ a.....IJ..1l J~I 0-4 ....,:!L.....:,l ~) u:!-,1 J..11.,,.:i...o wi...a:, ~ 

Y,:,IJjll ~I u l -1?-JJ ,~jl~IJ ~l:i.:i'/{I w~I ~ Y,:,IJjll 

~l~~J,~l~r\,/:ill..1~~a:aIJj:l~~ljJI 

.w\.+,.JI ~ uJfal' .i~ ~ '°'JJ ~ ~1_;,>l)1 y,:,1JjlI 

a,u.l,,JI aw, wujS'.-4 ~ "+'iJjll ~µ, a.....IJ..1 J ! ~I .....:!..J.4i 

..!.ll~3 ,&I_9:.lI ~ SCA ~G.1I3 GCA a.ow,;; y ... uuI >-'..uu J~ 0-4 

.~:ill y:i/13 0,/j,1:ill b..ujl-4 ~ l...L.!,.i ~Io~ jel..UU 

Riena) Pl J_¥,JI 0-4 (Pure lines) ~.:,:ii)).....::......~; 

,(Ascot) P4 ,(Icarus) P3 ,(Aquadolce) .P2 ,(planca 

~~<1.;>J..1~3 i.,p,J3 o~4:Lo (F6118O7;O3)P6 ,(Wrb,_
3
)P5 

i)J..lll pp Y,:,IJjll .!.l.l..,JI (.>A~ J~I icu ,"-:!!.IJjll 03Ua..l.JI 0-4 
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.(2007 ,~1) (Legumjnosodum 

,( 1914) Shullr-JW1 J+a0.4;; y,J.3:i ~' ;;~ ~~' 

~ 0' ~ --L>IJ a:, 0-4 .::;t.l..,u ~ ~ ~,;;~.JP~ 

3I ~ ~ ...,......_.Ji ~ ~ 0-4 "-:!!.IJjll "-,Jifali <1.3~ u~ J , \.,/:.IJJ 

~ J <\.b.i..lll . 4:tI u:!-:' (?'IJjll ~~, ui J ! wl...lJ..lll ~J ."--4_3..ls.4 

"-:!!.IJjll \4'U&...::.,, ~ I,)' <l..l,/t..,..:i.1I_3 Ji_#I Ll...i.l.4 o~t..,..:i.llj ~I 

Haussmann) ~, ;;~ o..J-"U...,, ~~.LI.=! J ! ($..1~ 

cl.WI o.il,/j ~~Io~ ~ i . l4alI0.4 ..l.,!..all ..1==i .(1999 ,o_f)uj.3 

(Pjsum satjvum) . ~jl..,J,3 J~I J.,..o ~__9.:li.,JI .::;t.l.+,.!I ~JJ.l,,J' 0-4 

3 Weber) 1..,i~3 Glydne max L( Merr) 1,i~, J~3 

;;~ (1994) o.f).loj.3 Mahmoud v"J.i .( 1952 ,Moorthy 

0-4 cl,/j,li 4.!>l,.., 18 I,)' ¥WI~) 0,!j,1:il b..u~ a.;.....:J4 ~I 

.i~ J ,ufal' ~ JJ.l,,JI .i~ J ,;; J.:i.,. 100 ujJJ ,4J.l,,JI aw,.::;~ (J~I 

.:;~½.JI ~ l,/j-i.£A ~\ C9.¥U ~l:i.:JI ~ ..lA.3 ,w\.+,.ll ~ uJfall 

Farag v"J.i ~ .a.....3J..J.J., .::;~1 ~ o..J.4iu.JI .....:!L.....:, :i/1.3 cl,/j,1:il 

&'¥'~ oJ..J.A.1I >-'.J.JLi..l J.3 :il J.,..;-)I .iI~l3 J~I0.4 .41a-.:; (2007) 

cyj-i.£Awl..,!\.,u~J~ •~u~3 awI.::;1..a...::,~J§J~J~';;~3 

.::;l..a...::,.::;J41oi3 ,a.....3J..J.llw~l~J3:il~l.ll~i3•4';ilu:),,I0~ 

~ uJfali .i~.3 •ufali J_jb.3 ,wl,u.1I ~ t._.,.s :il ..1~3 ,wl,u.1I tLlwJI 

wJW.l.3 ,~ :ii y :il.3 0,/j:l :ii b..u jlA ~ l...L.!,.i cyj-i.£A ~ o ~ w\.+,.ll 

..l~ ~(>A~ a:alJJ ~ ~I_,,:,>l)I Y,:,IJjll ~Io~ J ! ~l:i.:JI 

~ ..:..ulf= ~ 'u..,ii.ll J__9!.:. J ,w\.+,.ll ~ uJ..,ii.ll .l~ J ,ufall ~ Jj.l,,.ll 

3 Ebmeyer ~ 3 .~w, .::;1.A....::J.J --L>IjlI 0-4 foi 0..1~1 <½>J..l 

..:...1.:=t.3 ,a......3J..J.J.I .::;~1 ~ 4j-i.£A ~ ;;~ ( 1984) Stelling 

~I~ rl:/ :il .l~J 'Jl..,ij f'I ~ rl:/ :il .l~ J.,..o <4.;>-jl~I w~I 

JJ.l,,JI .l~ w~ . I.i:il ~~ (>Nli ..:..ulf= ~ J ,~\ ojJil ~ J!I 

l..,ii.)-?-i a.....I).i ~J ·)J.l,,JI 0-4 cl.Wl.3 ,u..,ii.JI ~ JJ.l,,Ji ..l~ J ,w\.+,.ll ~ 

.u.it..,..:i.1I.....ii...:,.; ~ 3 J~I0-4 .41a:..... ~ (1998) EI-Refaey 

0,/j,l:il b..ujl-43 J...:>.9:il y:il ~ l...L.!,.i a+?-¥3 cl,/j-i.£A ~ o~ ~J 

..1~3 ,w\.+,.JI ~ uJfali .i~3 ,w\.+,.JI ~ E:JS:il .i~ .:;\..a...:, 0-4 ~ 

~10-4 ~ i ~ t ~I_,,:,>l)I y,:,,J~' ~, ulf=J ,wl.+,.!I ~ JJ.l,,JI 

.l~j ,w\.+,.JI tUuJlj ,.:.\.+,JI~ E:JS:il .l~ .:,\..a...:, ~)§J ~ ~ljJI 

General Combining) a.ow, ;;J..J.A.1I ~.):. .wl.+,.!I ~ JJ.l,,JI 

~ (Specific Combining Ability) a.....1=-.!I3 (Ability 

~ .:.,,p.. ,( 1942) Tatum 3 Sprague ~i.:,-o o.rJJ:.' ~,_,:.i, 
~J ,~ ~ 4.l½.JI ..!l~ b..ujl.4 J! &I_9:.ll ~ a..oWI 0J..J.A.1I 

u! 4.l>l,.., ~ ~ 0..1.:i:,._., al>l,.., ~ a.lb &1¥1 ~ ~~I ;; J..J.A.1I 

.:;~½,Ji ..!l ~ b..u jlA ~ l•ll,, ~ jJ-4 ~ l4o ~ lJ""t 3l J...:..91 ulf= 



M-M 
g s 

p-2 

.()..:uii., 1$i ,y~I 0:1\+ll1) ~'.).tu'J/I ~ a.ow, 0J..J.Jill 0:1!.,u ,cr 2 
GCA 

-~'¥' ~ a..:.b.lI3 a.ow,;; J..J.JiJI.::.i1.s,,_;-o ~ h..i~ ,Mg ,M, 

.4-"':il w'i>l,..JI .l~ : p 

cr 2 = M-M 
SCA s e 

J . ..:uii_\ I.Si ,w• ··- 11 ,·...,Lu.JI) ~'.).tu'J/I ,,.. "-">b.ll i>J..J.Jill ,·wl..:.: cr 2 
V - • :,-- '--- · ' ._. '--- . SCA 

~ i>y.uill ~~I ib:,.l\ wl.s,,_;-o ~ h..,~ ,M,- M
0 

·&'¥' 
~ ~b.ll3 <\AWi i>J..i:iill y~I 0:1\+i.JI ~ lo a.,......;.1I .:.A~\ . 
~IJ_9ll Jsjul 0-4 JS:,/'~! ~ -1,!~ cr 2 

/ cr 2 ~'.).tu'J/I 
GCA SCA ' 

:~WI w'ib.ll j+4., .!,.p. a...3J..UI .;.,~I <l!ilJ3 (; (;W.!>lJl3 (;W.'/1I 

cr 2 / cr 2 > 1 
~ (;W.'/II ~IJ_9ll Jsjul;; ~ ~ ..!.\J~ J-1,! GCA SCA 

.~lo~<l!ilJ3 

~ (;W.!>lll ~IJ_9]I Js;uI ;; ~ ~ ..!.\J~ J-1,! cr 2 
/ cr 2 < 1 

GCA SCA 

.~lo~<l!ilJ3 

(;W.'/1I Q!+IIJ_9ll ~I )I==> i'~l ~ ..!.\J~ j-1,! cr 2 
/ cr 2 

= 1 . 
GCA SCA 

.~\ <l!ilJ3 (; (;W.!>lJl3 

.~'.).tu'/1I ~ a.ow, 0J..J.Jill wl~b .a 

- 1 9-
2 

[pY-2Y .. ] 
I p(p _ ) I I 

1 
S .. = Y . - 2 lj lj p-

.i aJ>W,l a.ow, 0J..J.Jill w~b ,gi 

. 4-"':il w'J/>l,..JI .l~ ,p 

.iaJ>L.Jl~wtb...i~~ ,yi 
.~1~1 ,Y.. 

.~'.).tu?/I ~ a..:.b.lI i>J..J.Jill w~b .b 

(Li)~ a..:.b.lI ;;J..J.JiJI .::.I~u ,Sij 

. j al>l,..JI ~ wtb...i~ ~: Yj 
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~I ~ ·"-:!J~/yj.> (; (I.lJ\S:,/I) 4.94-JI JbWI (; ~IJjJI .!.~ 

~I(; ._µ.o.i '-'YJ .!.j=<:-1 fo_;,l ~WI yw3i .!.j=<:-1 cU=..o Jfo> (; 

2O10t2OO9 ~IJyl ~~I J~ ,~IJyl ~I.!.,~ <I.AWi 

</' 600 .i3..1:>o,.i _p.,JI ~ ~ "'6:.ll ~_,:, ,2011120103 

&,J\.:i.,, u'll>l.JI J3.l.i .=Jj -~ 150 1$pl J#I J.ls.o ~3 

J~j'/1I al:,. _)A(;~ J.i4J,ll ~ ~I s:l_r.>! ~ 3 ,20091 l lt 1 

n(n-] al.iW.I ~ ~ _#-~ ~I J3.:i.+JI ~ J~ 

w'll>l,..JI ~ ~I bb:...4 1 J3..i;,JI <:"" .9:!3 ,s:l/il .l~ n .!,.p. ,[ 1 )/ 2 

J~ .:...JI 4-"':i/I .::.i'J/>l,..JI J3.l.i C:° (Fl) J3:il ~IJ3.l.i =Ji . .:....JI 

Randomized a1.o\S'.JI <4-l'~' .;.,~\b:iilI ~ _µ3 2010 ('1-'ujA 

;1~ J==> t.Jj .!,.p. ,.;.,IJfo a:.'.)).:.,, ,Complete Block Design 

~I~ ('WU 50 4.9l....4.,,3 ,b:,.. ~ /' 4 Jjb,, bjb> ~) (; ~IJ3 

~\==:, ~IJjJI w~l .:.A.li . ..l>-I_9)I ~I wwl.,u ~ ('WU 153 'J>'il3 

i,r1.>j.ll(~'/113~1Jj.Jlojlj3w~~~1s:\.l.,,..l,!..>-4J3 ~ 3 '-9-:/~0-4 

w~ abb.A wwl.,u ~~~I wlol_,.Jill ~i3 ,J_¥]I J~ 

.i~3 ,~1 I.P i'l.!:i/I .i~3 ,.::.it.,..:JI ~ u 3_,.:iilI .i~3 ,4J.:i.+JI aw, 
u.,,~3 ~\==:, wls:l_;itl) wu\,/.,JI ~3 -u__,.:iill Jjb3 wl.,ull ~ t,,l:ill 

a..:.b.lI3 (GCA) a..w1;;J..J.JiJ1yk..>~.!,.p. ,Excel~u->-='J~t,. 
' . 

0:1\+lll wujS:.o yt..-.l 4.9W.! ,~ JS:, w~b3 ,_µ1¥1 ~ (SCA) 

(Model 2) __,j\llI J.i.i~I3 (Method 2) <4,ll.lll <Ul,/pl J~t,. 

,a+,'i1 w'll.iW.I &J ,( 1956) Griffing~WJ 

l L 2 4 S.S. due to gca = 
2 

y . 
2 p - / p(p - ) 

·"-:!-"':ii w'J/>l,..JI .l~: p 

.i al~I ~ wtb...i~ ~ wl.s,,_;-o ~ , l \ Y 

-~l~l~_;-o ,Y 2 .. 

S.S. due to gca =''Y 2 - ___!_
2
,y2 + 2 y 2 

L,L, lj p - L, \ (p -1 )(p - 2) • • 

.4-"':i/1 w'll~l .i~ : p 

-~ JS:, h..i~ w\.s,,_;-o ~ =l, Y \ i 

.i al>l,..JI ~ wtb...i~ ~ w\.s,,_;-o ~ I, Y 2 
i 

-~1 ~I r!:7..JA=y2 .. 



~ ~1.9 .::.':l'~, .::.lb....¥4 ..:.>.91;:,.9 .(1984) El-Hosary 

~ 15.3 J ! (P3) , (P3 x P4) 0-4 ~ ~ 7.3 0-4 0 _,,.;iilI Jjb 

.::.jl . .:.i..!.,,:<> ,(3J.9~1) ~ 11.24 1>;.:il ~~ b....~.9 (Pl X PS) 

~1.9 .::.':l'~I Q!-:1 ,_,J.d'10 1::, (P 1 x PS) ~1 0 1 J ! ~b..i.JI .,-l4l 

s:\,,i ~.9 ~ ~ ~~ J! ~b..i.JI .::.;( . .:.l.9 -u_,,.;iill Jjb ~ J 

. lo\..Q> a.; ;\:iil.I ...L2>t..:. ..,k <1.,1~1 <4J~ .::.~.9~ 

(Heterosis) ~, 0-9--9 - 2-1 

bu¥4 ~ I....~ <\,!~I 4~ ~ ..lJ?-_9 ~Io~ ~l:;_j ..:.u,_,.,, 

o~ ~ ..::..>.9l_i, ..:.....P, •u_,,.1,ll Jjb ~~\,,~ill y ill.9 (>,!~ill 

-24.390-4.9(P3 x P2) 28.30J! (P3 x P4) -12.000-4~1 

...,.,il1.9 0,1~il1 bu¥4 ~ L...~ (PS X P6) 25.00 J! (P3 X Pl) 

.(2007) Farag ~&I~I.l4l.9 .(6J.9~1),._,,J1_9:Ll1~J...::,.!il1 

(Combining ability) _µI,_9:LlI ~ oJ..lAl, - 3-1 

,._,,l~ ~l.,u (2 J.9-4-ll) &l_9:i.ll __,k <\.i.Qbll.9 cl.AWi o;...uill .::...)4bi 

J ~l_i,>lJl.9 ~\_;JI ,.,fii;jll Js.ii)I 0-4 J:= ~~! J ! ~ \.4 •<1.,1~1 

0-4 J..9i ..:.u!::, ~I cr2 GCA/0 2 SCA ~ .::.04> .9 ,o_,,.1,ll Jjb ~ <1:il;.9 

l>-l4l <1:il;.9 J ~l_i,>1.JI ,.,fil;jll Js;ill ~ ~ i ~ ( 0. 86) ..1>-ljll 

~ ~ i J ! (0.76) o..i~I 4?-;..l .::.;l.:.i (.>.J->i "-4;> 0-4.9 ,~I 

0,1\.,u 01::, ..:.....P, ,o_,,.;iill Jjb ~ ,:.,,v§J J ~l_;JI ,.,fil;jll Js;ill 

($..l~I ,.,fii;jll Js.ii)i 0,1\.,u 0-4 foi (2.40) ~\}JI ,.,fii;jll Js.ii)i 

~ ..:.>.91_,,:,.9 .(2007) Farag ~t:;_; ~ &'~ I.l4l.9 .( 1.40) 

J ! (P3) -1.75 0-4 (4J.9~1) &'¥' ..,k cl.AWi OJ..J.:iill .::.G=,t::. 

Liilt. _,,.b ill ..:.ul::, Pl ai~, 0i .::.1_r.=,l:i..ll 1>.l4l ..:.u,;.,,.9 ,(Pl) 1.75 

&l_9:i.ll __,k <\.i.Qbll o ;...uill .::.,\_r.=,l::, ~ ..:.> .91;:, w;,,. -u_,,.;iill Jjb ~ 

l).l4) ..:.u,;.,,.9 (Pl x PS) 2.06 J! (P2 x PS) 1.27- 0-4 (SJ.9-4-li) 

,(P4 X PS).9 ,(P2 X P3).9 ,(Pl X PS)~10-4~0i .::.1.r.=,l:i..!1 

-o_,,.1,lI Jjb ~,.,) __,k:i/I ..:.ul::, (PS x P6) .9 

(Stems per plant) ..:.il+,i.Jt w,k ~:t1 ..l~ .2 

.)s:J a,;;~I,._,,l~ 0,1\.,u ..lJ?-.9 (2 J.9-4-ll) 0,1\.,ull J...b.:i J.9...l,> ~ 

Jw.:;....t,,J...::,.!:illy:i/l.90-=~:illbu¥4__,k l...~~loj-9~.9 

,(1977) Chaudhary .9 Singh ~WJ \1,.g_9 Excel ~w.r.> 

p6 

P, xp6 

p 2 xp6 

p 3 X p6 

P4 xp6 

p 5 X p6 

F- MP 
HMP = _, _ XIOO 

MP 
r BP 

'- XlOO 
BP 

-0-=~:iIbu¥4..,k L...~~,;;~ , HMP 

.J.9 :ill J,_.;:,JI bu~ : F I 

aJ..iWI 0-4 ~ ($.:Ul.9 0-=j,lill bu¥4 ' MP 
P,+ P2 

2 .~ il1...,.. :i11__,kL...~~,;;~ , HBP 

.J.9 ill J,_.;:,JI bu ¥4 : FI 

.J...::,.!ill ..,.. ii, bu¥4: BP 

T- Test ;4:i->' ~,~t,, ~, ;;_9-9 <½_9-i..s.4 .::.;~.9 

.(1970 ,.,3~j.9 Wynne) 

PS p4 p3 p2 
u ':l''))...JI 

<1.,!j,1 :il 

pl xp5 P, x p4 pl X p3 pl xp 2 P, 

p 2 xp 5 p 2 X p 4 p 2 X p 3 X p2 

p 3 X p5 p 3x p4 X X p3 

p 4 xp5 X X X p4 
X X X X PS 

-:,':l')WIJ!,.,.:.:. P6 ,p5 ,p4,p3 •P2 ,p] 

(Ri ena Plan ca , Aquado lce , Icarus , Ascot , Wrb 
1 

• 
3 

, F6/ I 807 /03) 

. .)I~ \~ 

(Pod length) 0_;aj1 J_96. l 

Analysis of) ..:.itb,,.,.,j,ll.Ia.iJw.90:!\+:i-1' ~ - 1-1 

(variance and means compared 

i.!l.J~ J..i ~ ,.::.4,.l.ll ~ t_,.,.!:i/1 ..l-1.: ~ ~l.9 <1.,1~:il .::.,':l'~I 0-4 <\,!~I 4~ .::.Ue'\.,u ..lJ?-.9 (2 J.9~1) 0,1\.,ull J,_..b.:; ~l:;_j ..:.u,_,.,, 

~lo.l4l.::.04>.9 ,a..,.9J..J.l.la,_,.:,l;jlljplQ!-:1,.,fiiJjll..l.:\.,ull..lp.9~ Q!-:1,.,f,IJjll -1.:\.,uJI ~ J-1:! L4 ,o__;-a.ll Jjb ~ ~l.9 .::.':!~I Q!-,1 

.::.lb....¥4 ~ ..:.>.91_,:; .(1984) El-Hosary ~t:;_; ~ <1..491¥4 ~t:;_; ~ ~1 .,-l4l ~,s, ..1.9.9 ,~, ~ <ili.-I...u, .::.':l'~, 

The Arab Journal for Arid Environments 6 (2) 



0-4 _fol ..::.u~ ~I o.il,i...,.11 <\.;>-J.l ~~Io~ .,:i.,lf:,i.9 ,~I 

_pi (0.28) 1,?.ll,i...JI (?'IJjll ~I u,1\+:, u~ ~ ,(4.03) .l>ljll 

~\.:i.j ~~Io~ w..a..91§,.9 ,(0.02) ~\_;JI (?'IJjll ~I u,1\+:i 0-4 

..:i1.r-:,t. ~.9,fa.9 .(2007) El-Harty .9 (1998) El-Refaey 

,(P2) 0 .39 u'! cPS) -0.28 0-4 (4J.9..i;,..J1) &'¥'~ a.ow, o.)...i.:a.J, 

~ &'¥' ~ ~u::. iJ..ij w:i~1 ~ i (P2) a.i~, ..::.,j~.9 

&'¥'~~\.:,JI 0J..illl wl_r-:,t. ~.9\fa W= .wl..,u.JI ~ t_;..!:il .l....U: 

u~.9 (P2 x P4) 0 .92 u'! (P2 x PS) -0.41 0-4 (5J.9..i;,..J1) 

.wl..,u.Jl~t_;..!:il.i....u: ~J~:il (P2 x P4)~1 

(Days to maturity) ~' ~ r"~~, ..l.ll:. .3 

..:.i\b.ujlll <UJWj u,.i\.,ull J..,.b:i - 1-3 

~ /'½! :ii .l....U: ~ l)Nll.9 w:i~ l.,_9,aA li.!\+:i 2 J.9..i;,..ll ~ 

Lo l~.9 ,a_;ij,1:il w':i~I ~ (?'IJjll ....u:L,,:JI .l_?._9 ~ J..1,/ Lo ,~\ 

..:i':i~1 wlb....jl-4 ~.9lfa.9 .(2004) o.9>lAj.9 Wond "-:!,l! J..:,§1 

/'j,,! 161.3 u'! (P2 x P4)L4j,,! 1471.)..4~1~/'l:!:il.l....U:~ 

a:.).A.o ~Ww) . ..:.i.9 .(3 J.9..i;,..J1) L4j,,! 153.5 oJ..ij/'u::. b....u~ (P3) 

hl4.> a:.)1ul ~~ ~ ~l.)jll j__,bll 1.)..4 ':?i C9.¥U r...u: u'! wlb....~I 

.~IJ~l~i.)..4 

4.7 u'! (P6)t_;..! 1.7 i.)Awl..,u.ll~t_;..!:il.i....u: ~l)Nll.9w:i~1 

w.J-4bl.9 .(3J.9..i;,..J1) t_;..! 3.1 O).,\j ru::. b....u~.9 (P2 X P4) t_;..! 

, hl4.> a:. ).Jill~~~ ~IJ.9 j_>b o .#, C9.¥U wlb....~1 a:, ):ii.o ~W 

~1Jjl1j__,bl1~~:i11..::.,j~ (P2 x P4)~1~ul~ W= 

. ( wl..,u.ll ~ tJ.! 4. 7) wl..,u.ll ~ t_;..!:il .l~ ~ a... _9J..UI 

~oj.9(..:il..,u.l1~t_;..!:i1.i....u:~a.,.....;.ll,,)~1~.:.ll> 

~ ,(6J.9..i;,..Ji) ~:ii y:il.9 0,/j,l:il b....ujl-4 ~ l..,l:!,j "',/~I <\.,/Ju::. 

P4 X) 86.67 u'! (P3 x PS) -22.221.)..4 ~' 0.9-9 ~ ~.9'fa 

75.00 u'! (P3 x PS) .9 ,(P3 x P4) 0-4 JiJ -30.00 1.)..4.9 (P2 

,~1_9-:i.!1 ~ ~:ii y:il.9 0,/j,1:il b....ujl-4 ~ l...1,¢ (P4 X P2) 

.( 1998) El-Refaey~w ~ ~l:i..l.!1 .,~ w1i.91§i.9 

&lj:.ll ~ 0J...i.:iill - 3-2 

J ,(2J.9..i;,..JI) "',/~I l}u::. &1¥1 ~ ~\.:,J\ 0J..illl 0,1\+:i u~ 

~ (?_9,aA ~ li.!\+:i (GCA) &'¥'~a.ow, 0J...i.:a.J1 ..:i_;,4bl 0.l-> 

1.)..4 J..91..::.,j~ ~' 0'2 GCA/0'2 SCA a.,.....:. wol;>-.9 ,wl..,u.!1 ~ t_;..!:il .l....U: 

o~ <l:IIJ_9 ~ ~\fa~\ ~IJjll ~Io~ Q!-,u.l (0.03) .l>ljll 

u.9_J,1ill .l....U:_9 ,~\~ /'l:! :il .l....U:_9 ,wl..,u.ll ~ t_;..!:il .l~j ,u_J,1ill J_9b W~i.)..4 JiJ ,0,1L,,:J_lwl:i~.9 l)Nll.9w':i~ 0,1L,,:J1~ .2 J.9..i;,..JI 

-"',/J.i,Ji aall.9 ,wl..,u.JI ~ 

a...1..J1~1 _I.) • ~u.9.;:iiJl.lJ.s:. 
<1 -)~-(?=) ..:.\,u.11 

969 1.152 

20088** 114.211* * 

2901 ** 135.38 

1711 ** 113.43** 

14175 2.088 

9.3 7.4 

50 0.91 

560 37.17 

0.09 0.02 

100 1.83 

560 37.17 

2.37 4.51 

,P/'\,i:il.l..J.s:. / t..Jl:11 .l..J.s:. u>431Jjb 
1):/~1_).l'-.o 

(r.9:1)~1 (t..Jl) ..:.\,u.11 (!"-"') 

7.29 0.0152 2.8636 Rep 

41.83* 1.6421 ** 15.0332** Genotype 

87.67* 1.48 34.65** GCA 

19.60 1.27** 5.81** SCA 

14.75 0.2374 0.9271 Error 

2.5 15.5 8.3 %CV 

~ L,,;.ll .:,\:, jS..o 

2.84 0.01 1.20 cr2-GCA 

1.49 0.28 1.40 2 
CJ SCA 

1.91 0.03 0.86 2 / 2 cr GCA cr SCA 

5.67 0.02 2.40 Additive 

1.49 0.28 1.40 Dominance 

0.51 4.03 0.76 a 

. .../(YA/VD) '-?.9i...:. .,;i1.9 o..il.,!...,.Jt ii? J..l ,a . .,,,i1_9:i.l1 ._,u; ~'¥' ._,u; a-~1.9 a.ow, o ~• ,GCA. SCA 

. .)1_9:i.ll._,u; % } j ,% 5 .S,::.....0 ..l-" i\,i~I * '** 
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(PS x P2) 2.88 .)! (P6 x P4) -4.05 0-4.9 (P4 x P3) 0.94 ull ,0_,.:iilI Jjb wlA.a 0-4 Js:J ~1.9 w:i~I wlb..i~ ~ .3 J.9~I 

~l:u.JI o~ ~l§lj .<)i¥iw,l.£.~:ily:il.9u,,/_9:l:il b...,~ w,l.£-1....\,;i.9 w,l£. uj_,.:iill ..l~j ,~I~ f'\.,/:ill ..l~j d.,..Jlw,1.£. ~ :ii ..l~j 

.( 1984) Stelling 3 Ebmeyer o..J.?-3 L4 ~ ·"-:!J.1.,,.lI a.wI3 ,w\.+-iJI 

~1¥1 ~ l>J..uill - 3-3 

&'¥1 w,1.£. (GCA) a.owI i>J.illJ ~~ L..,,l,u 2 J.9~I ~ 

~ w,1.£. J...1,/ L4 &'¥' w,1.£. (SCA) a.ab.Ji ;; J.illJ -.,fo ~ ~ L..,,l,u 3 

CT
2 
GCA/ ~ w A-:,13 ,il.all o~ a:.IJj J ~IJJI (?'IJ~I J.s.lill 

(?'IJ~I J.s.lill o ~ ( 1. 91) ..1>ljll 0-4 fol ..;;.ul=:::, i;iI CT
2 
SCA 

o..i~I ~J..l wd~j ,~I ~ f'\.,/:ill ..i~ <\.A.&.Q a;.IJj w,1.£. ~IJJI 

ul=:::, ~~~I ..1f:,_µl ..1>l~I 0-4 Jji ..;;.ul=:::, i;iI (0.51) 

lJ':/\..,u 0-4 ~_,:a:; wlj-4 ~Ji,, _foi (5.67) ~IJJI (?'IJ~I J.s.lill u,,/1..,u 

Jl.-?-:il J y~:il "-:!,,Jls:.o) .)! ~ L4 ,( 1.49) -.,fo..i~I (?'IJ~I J.s.lill 

o~ ~l§lj ,~\ ~ f'\.,/:i/I ..l~ ll.aJ a.,......;.Jy o_.,s..,JI a.Ji~:il 

<I.AWi i>J..J.Jill w1.J:!:,b ..::..>3l,_;,3 .(2009) -.,fo..il;µll o..J.?,3\.4 ~ ~l:u.JI 

.,~ ..::.u,,.y3 ,(P3) 2.83 ul! (P2) -2.17 0-4 (4J3~I)&I¥Iw,1.£. 

ll.aJ &1¥1 w,1.£. ~~ a..o~ ~J.J.j wA<:,i (P2) a.i~I ui wI~t:llI 

i>J..J.Jill wl~b ..:.>31,_;, W::. .(P6) a.!~I ~ ~1 ~ f'\.,/:ill ..i~ 

3.36 ull (P2 x P4) -4.98 0-4 (SJ.9.i.;,..ll) &'¥' w,1.£. a.ab.JI 

w,1.£. ~~ ~G- ~)..ul,I (P2 x P4) ~I ~j ,(P3 x P4) 

-~' ~ f'\.,/:i/1 ..l~ ll.aJ &'¥' 

w,1.£. uj_,.:iill ..l~ ll.aJ "-:!#I a.J~ w\..i,/1..,u ~lj w:i~I w..yl 

~l§l .J.jj ,w:i~I U:!-:' i;,IJjll ~L,u.JI ull ~ L4 ,(2J3~1) w\.+-i,JI 

.(2007) Farag , (1984) El-Hosary ~1.:u ~ ~, .,~ 

V'° w\.+-i,JI w,l£. uj_,.:iill ..l~ il.aJ ~l.9 <y~I wlb...~ ..:...a--.9I,_;,.9 

"J.J.jf'~.b..u¥4-:'J•(Pl x P2) u..1-9 37.7 J ! (P4) u..1-9 10.3 

_#a=.~!)~ wlb..iJ-llI a:.Jw ~1.:u ..::.u,,.y3 .(3J3.i.;,..J1) u..1-9 19.3 

~10-4 ~ 01.=:::,3 ,hl..4> a:.Jui1I ..JJtiW. w,1.£. ~~ ~'JJ i}_;b 

w,1.£. u.9_,.:iilI ..i~ <\.A.&.Q J l§~ _;,:6:,:i/1 (P 1 x P4) 3 (P4 x P2) 

.w\.+-i,ll 

.b..u~ w,1.£. l....\,;i.9 "-:!#I a.J~ ~ ..l_P.-j ~Io~ ~\.:j_j ..::.u,,_y 

\)A ~I i>~ ~ ..:.>.91,_;, ~ ,(6J3~I) ~:ii y:ilj l):!_9:1:il 
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~ t ~ - ~ - ~ ] . ~ ]. ~ l ~ --

~ •J 1. ·. 5i •J uyliJIJjb j~I ~-l '.!]~ "- a\ ~3 (!'I--") <1+>1;_911 " ' -~ · ..:) 12 ·\ ~ 1-
1606 16.3 154 3.0 13.7 P, 

4437 37.7 152.3 3.7 13 .7 P, X p2 

2778 23 .7 153.7 3.3 10.3 P, X p3 

3348 27.0 153.3 3.3 11.0 P, X p4 

2375 21.7 151.0 3.0 15.3 P, XPS 

2144 21.7 152.0 4.0 14.7 P, X p6 

1513 12.7 150.7 2.7 10.3 p2 

2548 24.0 152.0 4.0 11.3 p2 X p3 

2483 23.3 147.0 4.7 11.3 p2 X p4 

1525 12.7 155.0 4.0 10.3 p2 XPS 

2354 22.3 149.3 4.0 11. 7 p2 X p6 

1243 13.7 161.3 3.3 7.30 p3 

2069 21.7 160.3 2.3 7.30 p3 X p4 

1428 16.0 154.7 2.3 10.7 p3 XPS 

1674 17.3 153.7 3.0 10.0 p3 X p6 

1141 10.3 156.3 2.3 9.3 p4 

1780 17.7 156.3 2.3 12.0 p4 XPS 

2256 21.3 150.0 3.7 11.0 p4 X p6 

1137 10.7 157.3 2.7 10.3 PS 

1356 17.3 151.3 2.7 13.3 PS X p6 

1239 17.3 151.3 1.7 10.7 p6 

2021 19.3 153.5 3.1 11.2 rWl.b...._J:i..ll 

1422 22 146 3.3 12.3 (JAW.) 10W. 

310.7 2.4 6.3 0.80 1.587 L.S.D o.os 

.:.~le./!.,,.:.:. P6 •P5 •P4 •P3 •P2 •Pl 
(Riena Planca, Aquadolce , Icarus , Ascot , Wrb 

1 
_ 3 •F6/I 807/03) 

. .,,i,,:;.i,..,i., 

f'\.,/:i/I ~ ll.aJ a.,......;.Jl,, "-,!~ ~ o~ <1....,3_;..ul~l0-4 (,fol~ i<U 

(P4 X P2)-4.230-4~10_9,9~..::..>jl_faj ,(6J3.i.;,..}l)~1~ 



~ o.:i\.,/jll .y~I ~I uil,, ..:..,.P- , lol.4> a:.1\:iill ...U.~ ~ ~ 

.% 312 ~WJI 

"-,/j-:1:ll..::.'l'>L.J.I (GCA) &'¥'~ ~WI 01...i.:iill..::.~I:, .4 JJ~I 

~ ~\.,/ :ii .:i..1L..9 ,w\.,u.JI ~ ~:ii .:i..1L..9 ,0~1J_9lo wU!.a0-4 ~ 

-"-:/1.l+ll 6.lill..9 ,..::.\.,u.JI ~ 0_.9~1 ..l..lL j ,~I 

~ !;j 1 !;j ·\ !;j 1 J~ l .., .., .., 
~- ~ 3. s. 1 s. 3 ;;,, 

~ .. ~ . u__.lll •] i ::; •] •J 

0.51 9** 3.61 ** -0.50 0.18 1.75 ** pl 

0.278** 1.24** -2. 17** 0.39** 0.08 p2 

-0.145** -0.68* 2.83** 0.01 -1.75** p3 

0.009 -0.47 0.67 -0.15 -0.88** p4 

-0.426** -3 .60** 1.08 -0.28* 0.33 PS 

-0.23 5** -0.10 -1.92* -0.1 5 0.46 p6 

0.035 0.26 0.73 0.12 0.24 SE[g(il] 

0.054 0.40 1.1 2 0.19 0.37 SE[g(il-gu) 

-:a~IJ!.,,.:.:, P6 •PS ,p4 ,p3 •P2 •Pl 

(Ri ena Planca , Aquadolce, Icarus, Ascot , Wrb 
1 

_ 3 •F6/l 807/03) 

(P2 x PS) 0 .00 0-4..9 (Pl x P2) 159.77 J ! (P2 x PS) 8.57 

b...uj-'.Lo~ L...l,_,.j(Pl x P2) 130.61 J ! (P3 x P6) , (P6 x PS) 

Mahmoud ~w ~ ..:.11.:i &'§i..9 ,-.,i1_,:;.i1 ~ ~:ii y:l/1..9 0,1j-:1:l1 

.(1998) El-Refaey ..9 (1994) 

~ 0_9~1 ..l..iL ~ &l_,:;.!1 ~ 01...i.:iill 0,1\..,u ~ ~w ~ 

(SCA) <1...:>GJI 01...uill .yj-all '¼l~ ..::.\....,/1..,u ..l_?.j (2J..9..i.;,.ll) ..::.\.,u.JI 

L4 ,(GCA) &'¥'~~WI 01...uill "-:/_.9-i.sA .,r.,i;. ..::.1....,/l..,u..9 &'¥' ~ 

..::.► 4>-..9 ,~Io~ "-=''1..9 ,J ~lfa~l i,?l1Jll Js.iijl o~ ~ J~ 

0~ ~ (0.02) ..1>1_9)11.)..4 Jjt ..:.._j~~I <J
2
GCAJ<J\cA a.,.....; 

,..::.\.,u.JI ~ 0_.9~1 ..l..iL ll..::> <l!.11..9 ~ ~l_i>~I i,?l1Jll Js.iijl 

..1>1_9)1 0-4 foi ..:.._j~ ~I o.:iy...JI ~ 1..l ~ ~I o..a ..::.~t..9 

~ Jji (1.83) ~l__;JI i,?l1Jll Js.iijl 0,1\..,u u~ ..:..,.p- ,(4.51) 

~Io~ .::..:li:91§1..9 ,(3 7 .17) ($..il,;..JI i,?l1Jll Js.iijl 0,1\..,u 1.)..4 ~ 

($..i~1..9(2007) Farag ..9 (1987) ,Demir..9Kitiki ~w~ 

1.)..4 (4J..9..i.;-)1) &l_,:;.ll ~ ~WI 01...i.:iill ..::.l_,.¢sb ..::..>..9l_i>..9 .(2009) 

i.o~ ~1.l.9 Pl aiJW1 ..::.~i..9 (Pl) 3.61 J ! (PS) -3.60 

W= .P2 aJjW1 l,µt, ..::.\.,u.JI ~ 0..9~1..l~ ~ &'¥' ~ ~~ 

-4.32 0-4 (SJ..9..i.;,.ll) &'¥' ~ <1...:>GJI 01...i.:iill ..::.l_,.¢sb ..::.>..91_;, 

~ 0i J i ..::.1_,.¢sl:i.l1 o~ ..::.} .• 1.i..9 ,(Pl x P2) 13.47 u11 cP2 x PS) 

,(P3 X P4)..9 ,(P2 X P3)..9 ,(Pl X P4)..9 ,(Pl X P2)~10-4 

~I Oj3 - 2-5 0..9~1 ..l~ ~ &'¥' ~ ~~ ~l> ~1.l! ..::.1.:i (P2 X P4) ..9 

184.SSJ! (P6 x PS) 14.13 0-0 ~..:..i.>..9l_i>..:.,.p- ,(6J..9..i.;,.ll) 

L..,l,_,.j (P2 x Pl) 176.31 J ! (PS x P2) 0.84 0-4..9 ,(P2 x Pl) 

~~Io~ .::..:li:91_9'.lj \ ,,Jl_,:;.ll ~ ~ :ii y:il..9 0,!j-:>:il b....,~ ~ 

o_fiuj..9 Mahmoud 3 (1984)Stelling 3 Ebmeyero...1?-..9L4 

.(2007) Farag 3 ( 1994) 

~WI 01...uill .y~I '¼l~ ..::.\....,/1..,u .:i_p..9 2 J..9..i.;-)1 0-4 ~ 

1.)..4 ~ /'~! ~ j...y L4 •&'¥' ~ (SCA) <1...:>GJ1..9 (GCA) 

a.,......_; ..::.► 4>-..9 ,~I o..a "-=''1..9 J ~lfa~l..9 ~l__;JI i,?l1Jll Js.iijl 

0~ ~ (0.09) ..1>1_9)1 0-4 Jji ..:.._j~ ~I <J
2
GCA;cr\cA 
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.::..:li:91_9'.) .l!j ,..::.°l'JWI ~ '?'l1_9ll ~l..,u.JI J ! ~ L4 •"-:/1.l+ll 6.lill <Ul.,,Q} 

(2007) Farag ..9 (1984) El-Hosary o...1?-..91.4~ ~10..a 

<Ul.,,Q} ~1..9 ► l,,~1 ..::.lb...j-'.Lo ..::.>..91_;...9 .(2010) Ibrahim ..9 

1 
·1~-~ 4437 J! (PS) l -1~-~ 1137 0-4 "-:11.l+ll llill 

.(3J..9._l;,,J1) l -1~-p 2021 01.l! /'~ b....,~ ,(Pl X P2) 

~ \,!_.9-i.sA ~ ~ -1>-I C9_9,iu ..::.ilb...~1 a:.1w ~w ~..9 

~ ~_.9-i.sA \.9_9,iu (Pl X P2) ~I ~ i..9 ,lo~ a:.1\:iill ...u.~ 



.l~J•~'._,:l>f>~:il1.l~J,..:..4-J.!1~t.J.!:il1.l~J •u_;lil1Jjb..:..~0-4~~(SCA)&1jJ.]1~~GJ101..uiJ1..:..1~b.SJ.3~1 

.<\.,/;..i+)i aallj ,..:.,4-l,J\ ~ uJ_;lul 

~.J<-4)1 au.JI ..:.4,lll ,.).£. ..:.,_g~I~ ~1._,l>j'\,/:il~ ..:.4,lll ,.).£. ~!ii ~ u~IJ_gb ~I 

1.619** 13.47** 1.52 -0.08 0.64 P, X p2 

0.384** 1.39 -2.14 -0.04 -0.86 P, X P, 

0.800** 4.51 ** -0.31 0.46 -1.07 P, X p4 

0.262** 2.30** -3.06 -0.08 2.06** P, X P, 

-0. 160 -1.20 0.94 0.80* 1.27 P, X p6 

0.394** 4.10** -2.14 0.42 1.81 ** p2 X P, 

0.174 3.22** -4.98* 0.92** 0.93 P, X p4 

-0.348** -4.32** 2.61 0.71 * -1.27 P, X P, 

0.291 ** 1.85* -0.06 0.59 -0.07 P, X p6 

0.184 3.47** 3.36 -0.37. -1 .23 P, X p4 

-0.021 0.93 -2.73 -0.24 0.89 P, X P, 

0.034 -1.24 -0.73 -0.04 0.10 P, X p6 

0.176 2.39** I.II -0.41 1.35* p4 XPS 

0.461 ** 2.55** -2.23 0.46 0.23 p4 X p6 

-0.004 1.68* -1.31 -0.08 1.35* PS X p6 

0.096 0.71 1.99 0.33 0.65 [ SEsn.nJ 

0.143 1.06 2.97 0.49 0.97 SE[ s,;,n-s,;,kJ 

i-~:i/1 .l~.3 ,..:..4-JJ1~t.J.!:il1 .l~J •u_;lulJJb ~0-4~ (HBP)~:i/1...,.i:i/1.3 (HMP) i).l.9,1:il1h...~~ i....l,,j~10~~ .6J.9.1;,J1 

,<\.,/;..i+)I aallj ,..:.,4-J.!1 ~ uJ_;iul .l~ J ,~\ .,> 

~J.l,,JI au.JI 

HBP HMP 

1176.31 ** 184.55** 

72.99** 95.04* * 

108.53** 143.81 ** 

47.93** 73 .23** 

33.55** 50.76** 

68.42** 84.93** 

64.13** 87.11 ** 

0.84 15.15** 

55.64** 71.12** 

66.47** 73.57** 

14.94** 20.06** 

34.71 ** 34.91 ** 

56.03** 56.33** 

82.08** 89.58** 

9.42 14.13** 

~I ._,l>j'\,/!l/1~ ..:.4,lll ~ ..:.,_g~I ~ ..:.4,lll ,.).£. ~!ii ~ u~IJ_gb 

HBP HMP HBP HMP HBP HMP HBP HMP 
~I 

I.II 0.00 130.61 ** 159.77* * 22.22** 29.41 ** 0.00 13 .89** P, X p2 

-0.22 -2.54 44.90** 57.78** 0.00 5.26** -24.39** -1.59 P, X p3 

-0.43 -1.18 65 .31 ** I 02.50** 11.11 ** 25 .00** -19.51 ** -4.35** p l X p4 

-1.95 -3.00 32.65** 60.49** 0.00 5.88* * 12.20** 27.78** P, XPS 

0.44 -0.44 25.00** 28.71 ** 33.33 ** 71.43 ** 7.32** 20.55** pl X p6 

0.88 -2.56 75.61 ** 82.28** 20.00** 33.33** 9.68** 28.30** p2 X p3 

-2.43 -4.23 84.21 ** 102.90** 75.00** 86.67* * 9.68** 15.25** p2 X p4 

2.88 0.65 0.00 8.57** 50.00* * 50.00** 0.00 0.00 p2 XPS 

-0.88 -I.IO 28.85 ** 48.89** 50.00** 84.62** 9.38* * 11.11 ** p2 X p6 

2.56 0.94 58.54** 80.56** -30.00** -17.65** -21.43** -12.00** p3 X p4 

-1.69 -2.93 17.07** 31.51** -30.00** -22.22** 3.23* * 20.75** p3 XPS 

1.54 -1.71 0.00 11.83** -10.00** 20.00 -6.25** 11.11** p3 X p6 

0.00 -0.32 65.63** 68.25** -12.50* * -6.67 16.13** 22.03** p4 XPS 

-4.05 -2.49 23.08** 54.22** 57.14** 83.33 3.13 ** 10.00** p4 X p6 

0.00 - 1.94 0.00 23 .81 ** 0.00 23.08 25 .00** 26.98** PS X p6 

. ..,i,~ 1_,i.:(Riena Planca , Aquadolce , Icarus, Ascot, Wrb 
1 

_
3 

•F6/1807/03),.:,,')W1J1 .,.,.:u P6 •PS •P4 ,p3 •P2 •Pl 

. ._,l1¥ 1_,i.: % l j ,%Sc5~ ..W..::il,/j-isll* '** 
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4.:!J-944?- -4.,i~l ~6.ll ~IJj - JJ'lll .2007 . ..i~ ..l.ob ,~\ 

.37 ~ ,...,_,_,,~, .J""'1A 
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Abstract 

This research was conducted at Dara'a Research Center, General Commission for Scientific Agricultural 

Research, (G.C.S.A.R.) (Syria) during three growing seasons (2007/2008, 2008/2009 and 2009/2010) to 

detect genetic behavior, heterosis in FI and inbreeding depression in F2 of earliness parameters in garden 

peas namely: days to beginning of flowering, days to beginning of marketable maturity, number of low 

intemodes, intemodes length through utilizing generation mean analysis test in a randomized complete 

block design with four replications, using four parental genotypes (Mutant-3 , Dasargelo, Oterlo and Nassra) 

where half-diallel crossing scheme 4x4 was applied and then production of F 1, F2, F3 , BC 1 and BC2 gen­

erations for all crosses. 

Test of significance showed significant differences among hybrid populations for all studied parameters, 

except number oflow intemodes in the Oterlo x Nassra cross and intemodes length in the Mutant-3 x Oterlo, 

Mutant-3 x Nassra and Oterlo x Nassra crosses suggesting to excluded from further genetic analysis. The 

highest negative significant values of heterosis for days to beginning of flowering and marketable maturity 

were recorded in Mutant-3 x Oterlo and Mutant-3 x Nassra crosses (-23.48 , -13.07% respectively) for the 

first parameter and (-19.44, -16.81 % respectively) for the second parameter , and significant inbreeding 

depression in F2 in the same direction has been observed in most crosses for all characters, which were rela­

tively low, due to the nature of self-pollination of peas crop. Generation mean analysis revealed participation 

of all types of gene action in the inheritance of earliness parameters in most crosses, and predominance of 

duplicate type of epistasis ( dominance x dominance), suggesting the utilization of reciprocal recurrent selec­

tion method as an efficient breeding procedure. 

Keywords: Epistasis, Heterosis, Inbreeding, Half-diallel cross, Garden peas. 
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il..:> J <I,/~ lsj~ ~ ~ V".ll...JI ~I Qi J ! a.9\...Q'/{l,i ,~>1-JI 

J.9>..UI 0-4 ~Io~ .::.~I clJj.J ,Ji:i/1 o ~ _j..ll w,1> .:.\.µ~I .l~ 

.( 1 Jj~I) J>-~l ~IJjll J.,;k=JI J 

0~ 0,1\+l 2 Jj~I .::.~ u:)+I ,(F I ) Jj :il J.::..;,JI J ~I 0~ - 2 

...::..>jl~ _j) 'JL21j tl'I <1.,!l....y w,1> f'\.,,:./1 .l~ ~ ,~I ~IJjll ~I 

o~'lll,i ~I...::.>! 6.l'll.l .::.1.:i ~ .:.u=j ,% 23.48- j 3 .63 ~ 

..:...p. ,(Oterlo x Nassra)R:.11~11~ ,(~1 4 t...)y¥,).1 

.l~ ~ <1.,!_9-4211 ~Io~ ...::..>jl~j ·?'\.:UI o~'l/ l,ij <I,/~ .:.u= 

~I ~ iu=j % 19.44- j 5.26-~ ~I <1.,!1....y w,1> f'\.,, :il 

~1 ~ "'-:I~ 1,)-,S::, ~ ~ J ,(Mutant-3 x Oterlo) 

Mutant-3) ~1 ~j ,( % 1.63-) (Oterlo x Nassra) 

.l.U:. .,,...:._µ (%17.34-) a.,Jt... <I.:!~~ o~ __,k.l ( x Oterlo 

~1~(% 15.59-)..;.JW1~1o>l:, ,Jj:ill>~_j.llW,:C...::.\.µ~I 

~~j ~..9-4 .:.U=j ,(% 1.47-) (_)"1-4~1 ~ ,(% 12.50-) Jj :il 

\.4f:, .~l_9:i.JI __,k. ( % 6.05 j 8.38) V".ll...Jlj t,il_;,ll ~I ~ 

<1.,/~j ~¥,J-4 ~ o~ (~Wlj ..;.JWij •('.!::11_;,ll} ~ ...:,'.),b .:._Aloi 

,~1_9:i.Jl__,k. % 3.77- j.4,85- j • 7 .84-,:.1.il,d!~~IJjb~ 
. . 

.~I ~ J <I,/~ j ~ ..9-4 .:.u= ~ ~ 

J a.,.l.l\+ill ~ ~j s:.l./:i/1 .::,U.:...,~ ~ .::.~l.,u.JI ~ i .J.:..l 

o~'lll,ij Jj:il J.::..;,JI ~ ~IJj,11 ~Io~ J~ ~ •<1.,/Jpl,JI .::.1.,,...:.~ 

.::.1.,,...:. ~ ~ ~ _►.)I o.l\.,/-)1 .::,~ ~lj _r.:,t, .l .P.' j J ! ~ l4 ,y ¥, _).I 

_p:il i,,5i ,~.l:il y:il o~l,i i,,5.l\.,/-)1 .::,\;,Jjll ~ O~j ,~I 

<1.4~1 <\,/~:ii jybll ..;i1Jjll 0,1\.,u.JI c..:;1.:i ..:.,j_9,)1 J ~j,/j •<l.:!J.#=Y 

. .::.L,Jt...:.:i.lio~J 

.l:iu :(F) ~WI ~I ~ a,,,u1..1J1 <4,ijJI l,)C ~WI J~..lJJI - 3 

oi .::.t.)_941] ~ljJI _,,.:, :ii ~_>,iil ~j (1996) Falconer _fo:,.:i 

L.S.D 0_05 = t 0_05 x (3MSe / 2 r) 112 

Jdlull .l_P.'j r'~ j i .l_P.'j J\+<>'ll J\.,/.;> :il .:,lb..,~ J.,_J...:; r'~I -

~j <1.:/JpL,JI .::.1.,,...:.~ ~ p.9:1 i,,5j.JI (C9~I} ~ :ii~ ~IJjll 

~t...i ~la.4 ~ ) ..H....ui:. ~_,.b ~ ( 1949) Mather J 

A = 2B1-Pl - Fl 
B = 2 B2 - P2 - F 1 
C = 4 F2 - 2 F 1 - P 1 - P2 
D = 4 F3 - 2 f 2 - P 1 - P2 

: ~ l.4f:, 

C9~I .l_P.'_9__,k. l4 ~ ~J:il~Wl0-4 i,,5 :i ~l..::.>t"l 6.l'l/..ul~ -

~IJjll 0,11.,u.Jl .::.u ~ ..r-'..lAjJ .::.1.,,...:. jll ',?""1...L... J.:!.l _911 r'~ 1.2)~ ..9 

i,,Si ~ ~~1 r"~ J-1:! ~ J ,(1958) Hayman J ~j 

l.21~ J~ ,C9~\ y~ __,k. ~I~ 4~.P.- ~J:il ~WI 0-4 

.::.1.,,...:. jll ~'.),b J.:!.l.,911 f'l~l,i i,,5.l\.,/-)lj ~ljJI ~10,1\+l b.4.9 

.(1958 ) Jones 3 Jinks ~ 0-4 u,.a.11 ~1 

a.,.]~ C9 j ~ .l _P.' j 0,1 \.,u.JI J.,_.b:, ~ l:i.:, .::, _Aloi :i,),1 \+ill J.,_.b:, - 1 

.l.U:.j 'JL21jtl'I <1.,!1....y w,1> f'\.,,:il .l~ ~,~I~~~ <1.,!_9-4211 

w,1> .:.\.µ~I .l~ ~..9 -~~'l/1 ~I <1.,!l....y w,1> f'\.,, :il 

.:.u= ~ .(Oterlo x Nassra) ~1 s:. lil:i....ul,i Jj:il o~_j..l1 

Mutant-3 x ) Jj:il ~ ~)L.J1 Jjb ll..:> ~ <l.:!_9-4211 a.,.i~ C9.9~1 

b.4.9 <1.:/~j •(Dasargelo x Nassra) (_)"l-4~1j (Dasargelo 

u=j •~~1Jjb ~ (Dasargelo x Oterlo)<'.!::'1_;,i1~ 

.~WI J.::..;,JI __,k. t...\,/-9 J=-?" Jfu ~ % 50 J..1.s..4.;1 ~I.ill ~Io~ Jjb ~ l.)".ll..Jl..9 ~Wl..9 Y,:,WI ~10-4 ~~I,?~ _d:. C9_>,iill 

·<1.:/Jpl,JI .::.1.,,...:._µ ~.l\+l ~ ~ Jfu ~ ¥WI (~Wa.ll} ~IJ_9.ll b~:il ~ .::.~lp.i'lll .::.\.t,i.J-4 .:,lb..,~~ .1 J..9~1 

~-=i\.,/..o'.ll..JI~ ~l..i,,~i'l:/:11.>~ ~i"l:/:11~ ~ il.;..o'.ll..JIJjb 
J.9:/ll>_)A_;JI i_,=)lf:i-~1 ~I ;IAj~I ~U,, I 

0.3 73 ** 2.346 ** 140.405 ** 150.580 ** Mutant-3 x Dasargelo 

0.166 s 11 .836 ** 51 5.333 ** 479.822 ** Mutant-3 x Oterlo 

0.125 NS 20.503 ** 570.369 ** 32 1.357 ** Mutant-3 x Nassra 

0.415 * 10.540 ** 152.226 ** 68.259** Dasargelo x Oterlo 

0.423 ** 7. 180 ** 244.476 ** 91.201 ** Dasargelo x Nassra 

0.270 s 0.762 NS 48.750 ** 17.387 ** Oterlo x Nassra 
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wl.ii=ll 3 uNll ~ J Cg~I ~ 0-4 3 '?'IJjll 0,1l,ull wu ~ 

~ (m) r'W1 b....j:.11 ~.9-"L4 J! .::i~1 .::ijl .. i.i3 ,(3 J3~1) ~~ 

.~~ ~I wl~jl3 o~I w4J~I 

J/;/1 <U.,IJ:il wl.+}~I ~ :Jt.2.j';l'I <\.,/1..1.,l ~ f'~~I .l~ -i 

($.ll,!...Jl3 J~';/1 ~I 0,1l,ul ~#I J_#> ~ 0-4 41,,W..:..0 ~~ 

0-4 Cg~I O.ly..u ~ ~ ~';/ 3i a:.~, \;;bwt,, a,_..:,1Jjll w~l.iu.J13 

.bwi ~ ~ ~.9-"L4 ~IJJI J£.iil1 (..$.l,li3 ,o.ly..u x O.ly..u 1":.i 

,(Dasargelo x Nassra)~1J.J.!->-:i1b..ul1o~~C9~' 

iJ O.ly..u x O.ly..u 1":.i 0-4 C9~13 o.il,!...JI J£iiJ ~ ~#I w.)4lo3 

.(Oterlo x Nassra) ~' 

~l.}JI J£.ii)1 (..$.l,li :~~'ii ~I <\.,/1..1.,l ~ f'~~I .l~ -y 
. . 
~6:.-!al'i.i (o.iy..u xo.iy..u)3 (~1.,.:, x~1.,,.::,) ~0-4C9~13 

Cg~I .bwi ~3 ~1.,,.::,3 O.ly..u u~I _;,4loi3 ,J3:il -,.J~i iJ 

~I_;;~ ~.9-"L4 ~WI -,.J~i J;.......,3 ' '=7"WI -,.J~I iJ ~.9-"L4 

.::i_;,4lo3 ,(o.iy..u x o.iy..u)3 (~1.,,.::, x ~1.,,.::,) C9~1 ~ 3 o.i\,/....3 

iJ Cg~I .b\.Q.:.,1 ~ ~ ~l_jJl3 'c?.il,!...JI wbJjll ~ ~#I 

C9~13 ~1_JJ13 ($.il,!...JI wbJjll ~ f'~! b>jl3 't:''Y' -,.J~i 

~ -?.9-"L4 ~b b>jl 3 '<->"'-4~' ~I iJ (o.i\,/.... x o.i\,/....) ~ 0-4 

,__,..,.il..JI ~I iJ (o.iy..u x o.iy..u) ~ 0-4 C9~13 o.il,!...JI J.s.! 0-4 js.:.i 
~jl a,_..:,1Jjll ~W.1 J\4b! iJ .J.!->-~I Cg~\ b..uJ _fo:li f'~';/1 u~3 

-~~ ........ j)..i.ll~l~~~';/1~~1 

. . 
~I_;;~ ~jll 1~ (..$..J..,ii :i.}3~1 o~j.JI ~ wl,_.A°>WI .l~ -r 
J o.il,!...JI J£iiJ 4.9-"L4 ~b3 ,o~I uNll ~ iJ ~6:.-! al';/.i I~ 

x o.iy..u C9~1 b..uJ o.il,!...J1 u:.~3 '<->"'"4~13 t,il_>ll .~w1 .::i4J~1 

-<.>"'-4~13 '=7"w, u:l-,J~I I~ o~I wNl' J O.l\,/.... 

~I 0~ iJ ~bll )~.1.'.i.ll Ji.ill k....l3 (S...1.,o ~I wl~.9-4 w.)4loi 

,.p f'~:ll .l~ ~ % 16.38- 3 5.05- u::,,i ~_9-"L4 al'i.l,I 1:31__,::i 

,__,..,.il..Jl3 ~WI u:!-,J~I J ~_9-"L4 J~.1.'.i.ll ~ ~3 'J~j';l'I ~l.l,I 

~jl uNll ~ iJ % 13.79- 3 4.26- u::,,i ($#1 J~.1.'.i.ll 1:31_;;3 

wl,!-4'))...JI .l~ ll...:> ~l3 •~~';/I ~I ~IJ..,i ~ f'\.,:i/1 .l~ 

% 16.96- 3 0.94- u::,,i 1:31_;; ,~\ o_¥) ('.';?"IY..,, J3:il o~j.JI ~ 

iJ ~I 0_9-9 )~..i:, 0,1\.,u ...uil -~_9-"L4 w\~3 a;.Jl... ~ U:.~3 

~ iJ ,% 11.75- 3 1.32- u::,,i 41...., 1:31_;; ~! <y-4'))...JI Jjb ~j-4 

7.90 3 0.52 ~3 __,..,.il..J13 t,ilyl ~ (?'WI ~I iJ 4?j,4 u~ 

.(2 J3~I) ~6:.-! al';/.i wl~ ~ U:.~3 ~\~\ __,.u: % 

~I 0-9-9 .b\.,uJI J! ,o~I wNl' a+:J~ J3 ,w~I 0~ ~ 

~I iJ ($#1 a,;.1..J.J1 4,1_;..ll c'.':?"'Y' ~I ~ J3:il ~I iJ ~#I 

~.9:! Lo ~1Jjll ~4,1ul 0,1~ ~ ..l>ljll ot:,.:l'il J ! o JW.';/1 ~ ' '=7°'WI 

._;,.i:il ~\,, ~I i.,_;;.ll3 FI JI~ al.ii iJ ~bll Cg~I __,.u: OJ3.l,I 

U"'W,..;i __,.u: ~\:i.:JI j...u ~ ' ·w1 1 ·- 1L.. a. w (i_. • .::_L, . • . .::_:ti) ,:..- '-?"' 1..1=-:""" . ) .).::r-- . ~ 

'c?..J..ll3 ~I ~I wl~.9-4 a+:Jl.il3 lo~ ~Io_¥) ~I a,....:, 

f'~3 (?'1..J..ll ~ ~ ip « 'ij4Ji J~ J ~ i.r4i ~ 

<U~j3 Singh ~t_j_j ~~'~Lo 1~3 ,a,;.1..J.J1 4,1.}J\,, i~ opb 

.(1994) <U~j3 Sarawat ,(1975) 

__,.u: ,J\.;.,>:li wl.b.u~ ~ J\.,u.>I ~t_j_j ul.i '(?'J_9-U ~I - 4 

(A, B. C D) ~l.u:il _AIW.1 0-4 ~ t 3! ..l>lj,l ~#' ).#> 

~I <1.;.:,:;.....4 """'3J...UI w~I ~3 ,o~I wNl' ~ iJ J\.,u.>':iAJ 

0)3.,,.....i ~.i Lo ,<y.4'))...J1 Jjb ~ (Dasargelo x Oterlo) 

~I 0,1\.,u __H...W ~I\~ J ~I wl~ jll '?'~ J,,.ijll f>l~I 

__H...W wl~jll '=7""\...i...., J,,.ijll f'~I J,,uu\,, ,~ ($.ll,!...Jl3 J~';/1 

"""'3J...UI wNl' ~ F2 JI~ (ID) a,;.1..J.J1 4,,JJI ~ ~WI )~.1.'.i.ll3 f JI~ ·"';c'"--':ll b...,a:;_,, Ir l..uw H ~, ·~-•'IO•" - ,.; .2 Jo~\ • • ,:..- I • ....,--:.r-- .:r-· __,... • (mp) • · U-.'":"'1t' ~ 1---::- -" • 

-~Jp\.+ll wl~jl 

'4,4~1J_gb 
i, .]A jJI ~ ..:.l.!,.o~I ~ ~I <1,/U,,~~l,/~I ~ 

JIAj'l/1 <1,/U,, ~ ~l,/~I .l"'-' _.,,.,~, ~~:ii 
a.....:.ll 

I.D H (MP) I.D. H (MP) I.D H (MP) I.D H CMP> 
~I 

- 1.32 * 3.18 * - 16.96 * - 12.50 * - 7.78 * - 13.46 * - 7.91 * - 15 .51 * Mutant-3 x Dasargelo 

-11.75 * - 3.77 * - 2.94 * - 17.34 * - 13.79 * - 19.44 * - 15.16 * - 23.48 * Mutant-3 x Oterlo 

- 6.70 * - 4.85 * - 9.17 * - 15.59 * - 4.26 * - 16.81 * - J.58 NS - 13.07 * Mutant-3 x Nassra 

0.52 * - 7.84 * - 1.96 * 8.38 * - 8.33 * - 5.26 * - 5.05 * - 5.95 * Dasargelo x Oterlo 

- 4.14 * 5.07 * - 8.05 * - 1.47 * - 13.46 * - 11.86 * - 16.38 * - 11.58 * Dasargelo x Nassra 

7.90 * 19.09 * - 0.94 * 6.05 * - 4.96 * - 1.63 s - 1.02 NS 3.63 * Oterlox Nassra 

0.33 0.38 0.67 0.72 4.1 3.82 3.52 2.91 L.S.D nn< 
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~I A B C D 

.)~ Jtil <\,/l.l,I ~ j>\.i::11 .l~ 

Mutant-3 x Dasargelo 10.65 ± 2.24 • 12.3±1.73 • 2.14±1.65 NS 21.35±2.70 • 

Mutant-3 X Oterlo 15 .3 5 ± 2.02 • 29.85 ± 1.42 • 3.56 ± - 0.36 NS 10.14±4.21 • 

Mutant-3 x Nassra 8.06 ± 1.90 • 16.3 ± 1.38. -1 3.28±2.91 • 42.36 ± 2.34 • 

Dasargelo x Oterlo 8.66 ± 1.12 • 12.41 ± 1.21 • 5.19 ±3.35 NS - 10.97 ± 5.24 * 

Dasargelo x Nassra 11.3 ± 1.34 . 19.01 ± 1.40 • 24.85 ± 2.67 • - 4.33 ± 2.69 NS 

Oterlo x Nassra 6.3 ± 1.40 . 5.86 ± 1.51 • 8.7 ±2.43 * 5.02 ± 2.67 NS 

~~'ii ~I <\,/U.., ~ j>\.i::11 .l~ 

Mutant-3 X Dasargelo 8 ± 2.22 . 9 ± 1.83 • 2.64 ± } NS 3.74 ± 3 s 

Mutant-3 X Oterlo 11±2.19 * 29 ± 1.68 • 6± 3.84 NS 4.26 ± 2 NS 

Mutant-3 x Nassra 10±2.55 * 7 ± 1.60 • -21 ± 3.56 * 27 ±3.13 * 

Dasargelo x Oterlo 19 ± 1.78 • 26 ± 2.40 * 25 ± 4.68 • 5.08 ± -1 NS 

Dasargelo X Nassra 19±1.3 * 15±1.81* 28 ± 3.07 * -12 ±3 .81 * 

Oterlo x Nassra 11±1.91 * 6 ± 2.09 • 21±3.71 * 9 ± 3.46 . 

Jj:.ilo~j.Jl~..:.l,...o~l.l~ 

Mutant-3xDasargelo 1.06 ± 0.47 • 2.46 ± 0.56 • 2.2 ± 0.79 * 5.62 ± 0.97 • 

Mutant-3 x Oterlo 0.60 ± 0.35 NS -l.49±0.75 NS - 2.16 ± 0.88 • 4.3 ± 1.38 • 

Mutant-3 x Nassra 1.36±0.43 • 5.61 ± 0.56 . -1.0] ± 0.85 NS 10.23 ±I.II . 

Dasargelo X Oterlo 3.56 ± 0.54 • 3.10 ± 0.59 • 2.26 ± 1.01 • 1.34 ± 1.24 NS 

Pasargelo x Nassra 3.1 ± 0.52 • 0.91 ± 0.53 NS 2.55 ± 0.94 . 1.41 ± 0.87 NS 

'4-4~1Jjb 

Mutant-3 X Dasargelo 1.69 ± 0.32 • 0.37 ± 0.28 NS 0.60 ± 0.53 NS 0.61±0.51 

Dasargelo x Oterlo - 0.51 ± 0.34 NS - 0.34 ± 0.30 NS -0.73 ± 0.6} NS -1.13 ± 0.71 s 

Dasargelo x Nassra 0.32 ± -0.16 NS 0.28 ± 0.2 NS 1.14 ± 0.50 • 0.60 ± - 0.14 NS 

.(o.il,.,,.., x o.il,.,,..,-9 ,0.il,.,,.., x ~1..,:.-9~1..,:. x ~1..,:.)~1;_9)1 ~10-" a:.'.':,l.il1b1A:.~1.i.P.-.9J! B -9 A a.,~~ -

.(o.il,.,,.., x o.il,.,,..,) .;,1;_9)1 J.::.....J1 .i.P.--9 J ! Ca.,~~ -

.(~l_.ii X ~1_.ii) .;,1;_9)1 J.::.....JI .l_9?-j ~ 0 ...... ~ ~ -

-<?~_;):. ,NS•% 5..s~~-.s~ , • 

~I ~WI J ~I .:il~jl i,fi.Jjll JMl) ~~I bl4:.,:.il j"~! ~ Jj:il ylliAJI J ~I .,..l4l ~#I .:.._)4b :cl.+A~I Jjb -.l 

~IS.:.4! u'! O.JW.t"I ~ ~ a.:..,,j ,a...,j.).J.l.1 "'~' s:"ijL,,.ll ~ w-4 ,i;i1.)_9)1 ~ULi..U (o.il,_...., x o.il,_....,) ~I o.il,_...., ~ i,fi;jll ~I J~i 

w-4 ~ J~ ~_fa s:I_;-;>\= J.it,.:i.ll _J_,,s.:i.ll y~°il ~fa j>l~I J (~I.fl x ~I.fa) C,~I ~ ~ ~#I .:i.l;>.9 ~ J 
(C,~j 1,;>.ll,_....,j ~1_;:.) ..:.1:..)_911 ~ 0-4 bl4:.i:i1 .,..l4l __µ, o.iUi:i...."i1 ~, J \..o\..Q_j c,~, Y~j , (Dasargelo xNassra) ~1 

~...,......J1y~1jt~,ai~,y~1~fai"1~1o;j.J-"'>~ ..:.1:..J_911 ~ ~ ~#' .J~ ~ (Dasargelo x Oterlo) 

Dasargelo) j (Dasargelo x Oterlo) ~ a,....,'}l..J1 J~ ~ ~~ ~'_;J .::.~~1.i~.9 J..,,....u w ~ .(4 J.9..i.;,J1) ~l]J1 

,u>lAjj Singh ~u.:. ~ \.,/.j_►. ~u.:..11 .,~ &'~j ,( x Nassra r,~ ;~ ~ .::.~~"i1 .,~ ->"'~'j ,~.,;Jt ~w.J-:' i, ~1~"i 

~ j>\.,/:ll .l..U:. ~ Jl...::.ti'I _;.,i;. ~Io~ u'! lj;W.I 1,):1..'.lll ,( 1986) k't, u'! ~ ~lj ,a...,j;.J.l.l ~I~ y~ _>ii "~°i\,i ~I.J~I ~I 

,(2000).,j>lAjjRavinder.,-1?_,l.4~~_;,.1.b:i:._, ,;l4>j)'t~1.J.,i h:,..~ w;,., ,~, ..:.1~..9-4 ~t.:. J ~~, o.il.!,u.Jt ..:.l:..Jjl ~'-' 
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~I m d h i j I 

Jl..,,j';il 4=!I~ ~ r\,/:.i/1 .l~ 

Mutant-3 x Dasargelo 57 .95±0.39* - 8.05±1.28' 13.63±3.09* 21.3±3 ' - 0.83± 1.35 - 44.25±5.55* 

Mutant-3 x Oterlo 57.8 1±0.66' - 18.7±0.87' 34.1±3.38' 45.56±3.17' - 7.25±0.92* - 90. 76±4.99* 

Mutant-3 x Nassra 56. 73±0.59* - 14.22±0.98' 29 .24±3 .19' 37.64±3.07' - 4.12±1.03 ' - 62±4.89* 

Dasargelo x Oterlo 71.96±0.79' - 6.1±0.66' 11.55±3.47' 15.88±3 .43 ' - 1.87±0.79' - 36.95±4.27' 

Dasargelo x Nassra 73 .55±0.55 ' - 6.73±0.75 ' - 2.82±2.76 5.46±2.66' - 3.85±0.87 - 35.77±3.91 ' 

Oterlo x Nassra 79.25±0.49' 1.57±0.87 6.21±2.72 3.46±2.62 0.22±0.93 - 15.62±4.24' 

~~~l~l<l.,!l~~r\,/:.i/1.l~ 

Mutant -3 x Dasargelo 97±0.5' - 6±1.22' 2.5±3.26 16±3. 15' - 0.5± 1.38 - 33±5.53* 

Mutant-3 x Oterlo 99±0.67' - 19±0.89' 13±3.50' 34±3.22' - 9±1.06' - 74±5.22' 

Mutant-3 x Nassra 98±0.66' -1 3±1.1 8' 19.5±3.74' 38±3.54' 1.5±1.3 1 - 55±5.91 ' 

Dasargelo x Oterlo 117±1. 1' - 8±1.20· 14.5±5.07' 20±5.01 ' - 3.5± 1.29 - 65±6.70' 

Dasargelo x Nassra 118±0.68' - 7±0.94' - 8±3.38' 6±3 .3 2±1.04 - 40±4.84' 

Oterlo x Nassra 127±0.75' - 2±1.16 - 8.5±2.35 • - 4±3 .8 2.5±1.21 - 13±5.95' 

i.)3:.ill o_,-.,._j.JI ~ .:.1,fA'.l,WI .l~ 

Mutant-3 x Dasargelo 6.55±0.16' - 1±0.31' 0.52±0.93 1.32±0.9 - 0.7±0.34' - 57.24±1.48' 

Mutant-3 x Oterlo 7.36±0.13 ' - 1.63±0.39' - 0.48±1.01 1.02±0.94 0.92±0.42 * 0.37±1.81 

Mutant-3 x Nassra 7.86±0.16* - 4.55±0.29' 5.65±0.9' 6.98±0.86' - 2.12±0.31 ' - 13.95±1.41 ' 

Dasargelo x Oterlo 9.89±0.19' - 2.02±0.3 ' 5.15±1.02* 4.4±0.97 ' 0.23±0.35 - 11.06±1.56' 

Dasargelo x Nassra 9.4±0.2' 1.03-±0.31 ' 20.13±1.04 . 1.46±1.01 1. 10±0.35 . - 5.47±1.56' 

'4-4 '.).WI J jb 

Mutant-3 x Dasargelo 4.61±0.1 ' 0.48±0.17' 1.59±0.57' 1.44±0.53' 0.71±0.2 1' - 3.41±0.91 . 
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Abstract 

To analyze the ecosystem of some Iraq's western desert oasis, Three oasis were selected [98- kilometers 

(0-98), Aleksheiti (OK) and Fehida (OF)] which are formed from sand limestone origin materials, located 

within the secondary physiographic unit lower valley plain in the western desert of Iraq. The representative 

pedons were discover within every selected oasis, and every pedon was morphologically described, taking 

disturbed soil samples from every horizon to analyze the physical and chemical properties. Soils were clas­

sified according to USDA soil classification 1998. The climatic data of three meteorological stations nearby 

the selected oasis, (Ramadi, Haditha and Ana stations) were collected, for the period from 1966 to 2009 to 

compare them with the data for the period before 1966 to study the variations occurred in the region. The 

present ecosystem was analyzed through quantitative measurements for some traits of the vegetation com­

munity. Results can be summarized as follows: 

Studied physical properties showed that 0-98 soils texture was ranged between sandy clay and clay loam, 

while (OF) and (OK) soils texture was ranged between clay loam and sandy loam. The soil electrical con­

ductivity values were higher (8.1 dS.m· 1
) at 0-98 soils, while it was lower (5.9 dS.m· 1

) at (OF) soils, however 

soil reaction (pH) ranged between 7.4 to 8.1 because of the higher content of calcium carbonate in the soils, 

which ranged between 16.1 % to 49.9%, the soil content of organic matter and gypsum was low. The pres­

ent climatological data showed, obvious increase in the annual mean temperature, evaporation rate and soil 

temperature at 50 cm depth, while there was decline in the rainfall rate when compared with climatological 

data for period before 1966. Ecosystem analysis indicated that perennial species were ranged between 40% 

to 61.4%, compared with seasonal species which ranged between 38.5% and 60.0%. When we compared the 

present vegetation species with those indicated by Guest (1966), due to variations in the physical environ­

ment within these oasis, we notice a disappear of some species. 

Keywords: Physical environment, Natural flora, Oasis, Changes, Ecosystem analysis. 
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~..l ..ll~! i<U.9 .( 1981.Al-Agidi) ~I_>SJI~Irlb:.-,.,....>­

.::.I~ ab,ip.]I .::.1...1>.9 c.,.s;J (Descriptive Legend) ~ 3 

JS J ~\..:...,..:JI~§, \'U W= ,t-9.9-4 JS~j ~~ ag>ls)I 

~ ._:g _;-s:;.1J o )_yS'.:i j ~1.:6:, j ~ ~ ..l..l.> j ,o J~I .::.bljll <y,,i __;, .u....L.. 

.~.9-4 ~ .u.abll .::.'i.l,u.!I ~ 

~ .::,1~ i..:. ~ ,l,ul~ ~I C9Ll'i/1 y__;, r~\.4:i ~ ...1£,l 

: ~'ii .:,I...,~ ~...1£,l ~ l '\'"-4 2 <I:,~ .rW ~ J°>L> 

J.+9 0-4 <l.!~_,lI a..:.u, ~Jo,, a,,;JI .::.1.:i_95:1 ~1~j_~1 1-lA 

. (1982) <l.,j>YJJ Page J o..l1IjlI ij.jI__,blI ~ 3 (1965) Day 

( 1954) Richards J o..lJIjlI ij.jI__,blI ~ ~ 'i/1 .::.~1 .::.1-lA 
: ~W= 

. ( a; 2 )o _,,11.a.JI -,.,....>-3 L 1 &14 J~t,, ,4,1.,, .#l' a,_JjWI -

J i.:,:>4> _j.ll ybJ,.JI v"\.,/.A J~I.,, ,(pH) "-,ljJI ~\ju -

. (b; 2) opl -,.,....>-L 1&14 

~ujjll.,, ....I.A.o..ll~jo,,J.lAj :a.,_J.S:ll.::.l.:i-9,11lS:Jl0-4d..,JjJI(.$~ -

.(c; 23) o_,,11.a.JI 

<b-lJ'iI ~Jo,, .::.1-lA.9 ,(CEC) ~_,iI .::.u.9:1:W "-:!,l..l\+i,ll a.s..JI -

r .9:1..lj=1I J=...o r ~.9-4:11'1 J»!.9 8.2 ~w '½>-J..l ~~ r .9:1..lj=1I.::.'.),6,,, 

.(19)opl~ 

3 Walkely ~.,,.b ~ 1..u ,a,.~I o..lUI ~ a,i;JI '-5~ -

.(1958) Jackson J o..l1IjlI Black 

....:il,/pl -,.,....>-j ...,......,;JI ~Jo,, J-lAj :~I 0-4 "-,ljJI (.$~ -

0-4 %80 b......:-1> J~I.,, (1980) <1.,j>'..4j_9 ~-4,i_j.ll 1)--4 <b-_J.1ilI 

. r~lS:Jl.::.l_j..jw-4.::.I.,,.w j ~l~bw-4 % 20~u~:ii'I 

,.::.l.:i.9,1k ,.::.1_,;....,) CBD ~.,-6,, _;.=JI ..1,1._\._JI ~~, .::.1-lA -
(1960) Jackson 3 Mehra ~ ..:..u~3 (r.9:1..lj=1I .::.1.:i.9:11:. ~'..l 

~1) Unicara Sp. 1900 o:, ~1..:u, '-""b:i.o'iI J~ J~t,, 
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~ 3i (Neogene) o~ 3i (Tertiary)~ ~ 3 0...1>13 ~~ 

"'6.JI) 1988 rw ~I1_j.lI o1IJ.9 ~~ JI ~..,Jt,,.9. (Miocene) 

o..1.4 J <\,IW.:.:. .::.blj ..:,~ .::...l~ (<y,,i_Jill ~l~I ~ ~l_,;....,'il 

OF) o~3 ,~13 ,98 .J-A.9-4S:J' ,~ 1974 r~ ..:i..:...o J)il:L.,'iI 

J..ll=A ·~ ~ .::.blj ~j ,( 1 ~I) ~l~I ~ (098 ,OK 

~jJ .lA.9 ,r250 J ! 200 0-4 ~ J\,,'ilC9~i J...:a:, ~! •~_?. ~ o\,;.1I 

~ _)I ~l~-.9:1~I o..l.> jll ~ .::.bljll o~ LJ-9.9 ot:ii:u'il ~ J 
a,.~WI ~l~.9:1~I o..l.>jll ..:..u~ ,("-:!,]~I ~..l\.,JI - .1~1) 

o..l..1.> ~..:u, (Sub desert)~, rl.b....!I ~ 3 (~1 ul:!..ljll J~) 

U.) U.. 1 J.l.l 

□--□ Netsto - Holocene 

PtJo -Plelatoc;,ene 

MIOC9"8 - PUocene -Oligocene Jut'aS&lc 

·- ~ "'-le P~ Permian 

PermlantoTrla$$k . .:.... .. 
- -.,l.J,l J.,.-. 

.( 1966) Guset 

,kul_;-> ~I§, r..1£J.9 o).:i,;,J,I .::.b.ljll ._,k ~jll ~I ...1£,l 

~\ ~I ~_,,.b ~ ..l~'il.,, ~ ~ ~ ~ .::..l.ii.l 

~.,-;Ji ~ ~ ~ t?..:uI (Freelance soil survey) 

.:,I.ii...:, J 0,1\+i 0-4 ~ ~;1l.434;JI 0,!~ .::.~3 JAlj' .::.l....~'i 

<b-jlllj ~I ..:...,..:Jlj ~l~~lj ~I ~'ij ;'-:!,:Jl...y.4 OJ~ 

\4)°>l> .l.ii.l ~! ,y;JI J..,>l.,, ~ J ! ~~j ,J)il:L.,'il ~j u jlllj 

._,k j..l~I i<Uj -r 0.6 j 0.5 ~ 1:31.;:, ~j <y,,ilJi:JI ~I 0-4 ..l~ 

JS J ~p~ ..lJj ~I .:.~I JI l..ll.i.::..wl tb\:iul 0-4 ..l~.J-'1> \e-l\.:i.:, 

~ 0..l_?._,ll v"l...,:11'\ 4>\:i..iill y;JI J..,>l.,, ~ ~ ~ ~_9-4 

v"~ a,,__;, c:=-4 kul_;-> ~ ~l.9-4 ~§, \'U ~...1£,l ,ol4:u.1I.::.bljll 

(Soil Anatomy) a,,jill ~.# ~ ~.r.>i3 .( 1:20000) 

Soil Survey~...>-4~' a,,;JI ~ J.:.J..l &.9 ~jl~J.9-4 ~ 33 

. I.r.>"! ~ 3 C9~'il, ..ll_9-L .::.~ ..:i.:,.t ~ .c.~..w.9 (1951) Staff 

~I rlh:, __,.k i..l~I a...,I)'.UI y,;:i ~ .a...~I .::.1....\.,/.:iill 



(Ellipse) ~w, ~' <1.>b.o ._,...t....i ..,k. ._,...ui::.3 '?'4,:, ~ ($i.' 

,~'i/1~\~ 

1;4nDlD2 = (Crown coven (ap.w, ~ ,) 

l ;6nDlD2h = (Crownvolume)(~ 1~ 1) 

► _j.;,JI t I.a::, J' .¥' h j ' (? ~' ► _►.]I ).Wi ~ D 1 j D2 ' 1) ..!.,..,p-

·l? ~' 

i>...L>.9 J ~' ..:...,....JI u..i.9 ~ , (Biomass) ~, ~, -6 

,L2>.>:!..w.J (Harvest method) .:i1....=JI ~fa ~,3 ,<1.>WI 

('Uj ,<1.>l.9 ~ ~ ...W.., ~ J ..::.\.y_;-4 .C.>I;. Jl,;J.>I ('U ..!.,..,p­

y.byl ujjll ._,k. J~i ..a,,J ,~ ~J-4 ~ "-,/~I ► l_►. i.'I ~ 

i>...u.3 ~ 60 a;,..J.:i ._.k. ~ ~ ~Jj ._,...~i J r.:iw.i, ..::...:G.i ~ 

~~, u..iJl' ..,k. J~ L2...a,, ..:.,.:,__;.9 ,\.,/..j1_,-,, ~ u~ J ~t.... 48 

Pratt 3 Chapman) ~' ~ ~' a.....1AJI ~J 

~I JW,i ~I ~\:ill\~ <'.>IJ ~ J ~\+JI t'_~i.'I ..:.,j JJ ~ ,( 1961, 

~ ~ ~ 0-4 Z>...wI w,pJ,3 ~'~' i> J.#l' J ( 1966) Guest 

-~' ~\+JI tl~J'I 0-4 

: a:ab.:J.1 t Li.A . 1 

cfaY:.~jl!~ 
0
44 J 

0
4OJjb~~a...ly.lli~l.i..4~ 

~ i ~ I..:U ,Cgl~ (?JI~\ Cg\b:JI ~ ,~~ o 36 J o 32 

\.S...UI J 0,!\+iJlj i>JIJ.~I ..::.\,>J.l tLlwJI ..!.,..,p- 0-4 ~~\ ~WI ..::.,i.)-:!44-:1 

~..Lill.( 1996 ,($.91.1) ($~\ ..!1J~_9 ($_,+Jl_9 (,?'4~1 (?}_»JI 

uil,, _j} •~.9:/ /jY,:. * J>li,.. i>Jl_r>JI ..::.i\,>y . .l.l "-,/_,+JI ..::.°l'...WI w,k.i 

~..l>j ($.:iLA_}I ~J ..::.,U::.:,.,.o J "-:!.,:U 6..;>J.l 32.8 j 31.5 j 33.7 

~ J ,(1 J.9~I) 2009 "-,/WJ 1966 0-4 o_j,.iill 1)1¥1 ~ .i.k.9 

* J>li,.. "-,/_,+JI ..::.°l'...WI ~.:ii F- ~w..1 0Jl_r>JI ..::.\,>J.l ~ 

..::.I..Jo....lI J a.,i~ <½> J.:i 6 .5 J 7.3 J 9 .3) .r-'Li.:! ; ii'w, u~lf::. 

l4,4I..wl ~ ►~I~ J fo~ J\b.oi.'I LAI .(1)1¥1 w,k. ~ ~WI 

.)-:'~i/J_9°l'I 0,!_,,..:.::, * J J..9b4J\.,i i.y:l ~! ,~\ ~ J>li,.. r't,Ji 

J#' ..::.iul.,/.,1 ..:.,_:,lf::.3 .~.:i/J.9J'I u~lf::. * J ¼PJJ.:i ~ ~ 

114.8 j 104.7 ~.9 ~-l>J ($.:iLA_}I ..::.,lb.:,.,.o J ~I ($~1 
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~ J i>.:i.P.-Jl-I y_jJI J....~ ~ i>.:i.P.-jll ~4,:,JI tl~i.'I ~ ('U 

' JtJlf::. ~ <\> 'J 

1 b~ J .>:!l..i.:! !ii'W' u~lf::. 3 ~.:i /Jji.'1 u~lf::. * t , ► w..:..1I -

-.>:!~ 

. .9:1LA I Jl:ii .9 J:!..Hi /u~ J ._,... JLA/ JI.:i1 * t ,~_}I -

.~ i /yl J ~ .9:1 / jY,:. J ~ .9:1 /ul.>:!j.> * i :~I -

/(?'WI 0,!_,,..:.::, J ..H~j /J3i.'I 0,!,# J ~ /J_94i *' :wypll -

._P.-4.3 ~ 

►ij..?- I J~\.,i ~l~i ~ ~_;,.s:;..ll.9 a....,.:.4,:, r.:il4:.., .:G.i,. ..!1J_j.9 

~j ~ ~ ~I~ ti~i.'1 LAi '(;? ~ ~1~1 o J.#JI 

~' ..::.,l.a....:, ~ .,;:,,,J.,b.9 -~_931 ~4 a:,t.s:;...,J14 Ui>J' ~ ~ 
Random)~1~1..::.1.y_,J,~faF'1~4~1~1fa.!4'?'\+J' 

Cain <1.> _;,.jI L4 w,k. i.:i~, 'r'2x F'2 .:ib,,i,. ( quadrate method 

~ <1.>I.9~J ts,._;-4 30 r.:iw.i,J,.,,s::.~ ~1 ,(1959) Castro 3 

..::.J..LA ~ ,(1974) Ellenberg 3 Mueller 0-4 ~ <1.>-_;,.jI LA 

Barbour~ o.:iJIJl' &l'fal'-,.....,.> ,~, ~ 4 w, ..::.~, 
:( 1980) o.,j~ jj 

._,...y..9 ~ ~l~l.9 &.J-4 J£:, ~ 0.l.P.-jll ..::.iu\.+,:JI .:i~ - 1 

"-,/..1,/...l> O~ J~\.,i ..::.\.,u ~"-,/~I~~\ cfa~J twJI 

. ....,...w Jo.,~3 (mm 3 cm....,...~ F' lJjb) 

...L>I_9]I o,ill <1.1,,tJI .:i1~i.'1 .:i~ ~J ,(Density)~~, - 2 

: ..::.l.y_,>4il _)SJI .l~l iJ! \.,I~ <bbl.I i>-l>J J 

0::-2-4 (?'4,:, ~ .llJ-9 i.' _)SJI .l~I 

<l.wiJ..l.1I ..::.,\.y _,J _)SJI .l~I 

~, _,-,,3 ,(Frequency of occurrence) J1µI - 3 

_)SJI .l~I i.)I ~ ..::.u\.+,:JI 0-4 0::-2-4 ~ .:il~i ...L>i J~ "-,!~\ 

:..::.ib,, _,>4iJ 

..::.,t, 4,:,.1, 0-4 0::-2-4 ~ ~ ~ ~ ' ..::.l.y _;-1, .l~ 
100 X --------------- =Jlµ I 

.:i~ "-:!~' ~1 ~J . (Abundance) 0J1_j.ilI 3i i>~jlI - 4 

: a..,IJ..l.ll ~ J ~ tl~i.'I .:i\~j ~ i.)I ~ ...L>ljll t_,:JI .:il~i 

100 X 

..::.iu\.+,:JI 0-4 0::-2-4 ~ .ll.;---3 i.' _)SJI .:i..l1!I 

~ tl~ i.'I .llJ-9 :i.' _)SJI .:i..l1!I 



58.5 3 % 58.6 J.l~ lA ($1 ~ 1774 3 18 13 3 187 6 ~ ,j) OJl_;,=dl ~ J...U 1.:.ii 1 J3~ 10-4 ~3 ,ijl_.9.lll ~ ~j-i.-.u ~ 12 5 .73 

~.9 a.:..,-1>3 ($.llA yl ..:.ll=J. ($~1 ~I~ 0-4 % 5 7.8 3 % J?..., ..IA u l..1.a..9 ~ i u \.9 i.ll ,~1 iJ.,,)o ~ .u, ul..1.a..9 J i~ i.r.:,t. 

a:ii.31~ ..:.04>- ..l.a..9 ('I-"' 50 ~ "',ljJI OJI_;.> ..:.4>,J.l lAi. ijl_.9.lll ~ ~ i/Jjl,/i ~ a,.W3 .9:1lA/11:il ~ 0-4 iJ~I ~I ~ I J'.)l;.. 

0 •2009 J ! 1966 0-43 1966 J ! 1930 0-4 u:i=,j,.All3 ......,3_;..UI ..:.l>1_9)10-4 a.,,..,._;;i)1 ~)1..:.ll=J. t UJ.1 ...,._~ ~ 9 ~1J...w1 . l J .9-4-,!1 

(j" 176) ~ (j" 146)~ (Z)( j" 48) 1:S.ll.o yl 

~ ..;.~r ..;.r J.:.r .Ar l.li' ..;.~r ..;.r J.:.r .Ar l.li" ..;.~r ..;.r J.:.r .Ar (3)1 .li" I 

17.2 60 72 25.3 5.0 17.8 64 73 22 .0 6.0 18.6 63 75 18.9 7.5 

19.1 66 63 18.6 6.5 19.5 68 64 15.8 7.3 19.6 70 65 15.0 9.3 
~.l /2.:.,~~ 

18.5 92 64 27.9 7.3 19.2 94 67 19.8 8.5 19.6 95 65 17.3 9.2 

19.7 99 6 1 2 1.4 9.4 21.0 98 62 16.3 10.0 20.6 103 60 15.5 11.0 
.),11~ /J.:.l;.:, 

20.3 150 53 30.7 10.5 20.0 155 57 20.7 IO . I 20.6 160 56 17.5 I 1.0 

23.4 156 50 26.7 14.2 23.4 162 5 1 18.0 12.5 23 .2 166 5 1 15.6 15.7 
._,..;Lo /;uf 

24. 1 220 43 3 I. I 17.3 23 .5 225 47 23.7 16.2 21.9 230 45 21.3 13.4 

28.3 229 40 22.2 19.4 27.7 235 42 20.1 20.1 26.5 246 40 16.4 2 1.5 
i.>.!..Ht /.:.,L..,i;, 

33 .9 330 30 8.7 22.8 33 .7 340 33 9.0 20.8 35.8 350 32 IO.I 2 1.5 

39.6 349 28 6.2 26.1 39.5 359 28 8.0 26.3 40.9 374 27 7.4 27.2 
j,!l.o / ;\,ii 

40.8 420 25 0.0 27.1 42.3 425 26 0.0 28.1 40.7 450 24 0.0 27 .1 

46.1 445 20 0.0 30.5 47.4 452 2 1 0.0 30.0 47.3 485 20 0.0 3 1.2 
~j,!/ul.),I? 

44.3 500 22 0.0 30.6 40.5 530 24 0.0 29.5 42.4 520 ?~ _., 0.0 29.7 

51.9 51 5 20 0.0 32.8 47 .7 545 2 1 0.0 31.5 51.2 542 20 0.0 33 .7 
j,!,lj,! /jY,:, 

42.2 460 25 0.0 28.0 40.7 450 25 0.0 29 .6 40.6 460 24 0.0 30.0 

48.5 465 2 1 0.0 32.0 47.4 457 2 1 0.0 30.0 48.1 475 20 0.0 3 1.7 
~ 1/y i 

39.0 320 27 0.0 26.0 39.5 320 27 0.0 26.3 40.5 330 26 0.0 27.0 

43. 1 335 23 0.0 28.6 47.0 335 22 0.0 29.8 45.4 345 24 0.0 30.0 
~ / J-'1,11 

29.6 220 39 4.0 20.1 29 .5 2 15 41 7.9 19.5 31.6 2 10 39 10.3 19.5 

32.6 230 38 1.3 22.0 32.8 225 38 7.5 22.1 34.5 220 37 9. 1 23 .2 
..H~t1l~fo 

2 1.4 100 55 9.8 13.0 20.7 98 58 15.3 11.35 2 1.7 102 56 15.4 14.8 

22 .9 105 5 1 8.8 15.2 22.4 102 54 12.1 14.3 23 .5 107 52 10.2 16.3 
~~12~_# 

18.6 70 72 25.5 7.4 18.6 63 74 2 1.4 8.0 19.2 65 73 20.7 8.5 

19.4 73 63 20.5 8.9 19.5 60 65 17.0 9. 16 20.8 69 66 15.5 11.4 
.),11..,/ / 1.:.,~~ 

29.2 244 .3 43 .9 13.6 17.9 28.8 248.3 46 11.7 17.8 29.4 252.9 44.5 11.0 18.3 

32.9 255 .6 39.8 10.5 20.5 32.9 258.2 40 9.6 20.3 33 .5 266.8 40.2 8.7 21.9 
i,,S_,.....JIJ...i.slt 

.<Ulb..i.lt i) ~ y l ..:.~ ..._.,3J..UI <½>I.al ..:.u'-:!-,JJ ($~ 1 J...i.sl.1 

.:..ri' .:.,i' bi' ~i' l.l/' ..i..:._,Jic\b:u 

3 1.45 259 .85 42 .35 9.35 20. 10 i,,S.ll.o)I 

30.85 253.25 43.00 10.65 19.05 ~.I> 

31 .05 249 .95 41.85 12.05 19.20 ~ 

0.052 3.592 0.06 0.058 0.02 1 LSD o.os 

(1966 ,Guest) _;..i..a111966 .J! 1930 u-4 o_}.il.U ~w,.:..1.:,~I (1) ._I __ _. 

<C9•~• ,ij•jJ jJ• ..J.w:> .;J•.9 ""~' .,_,.w <,.ow,~ '>;~' .2009 Ji 1966 0-" "_;-:;.;..u "-,p,-W1-::.1..;~, I._ __ ..... 

,__-.JI ~ ~ 4...b:,J.ltU.:._;1 (2 ) 

,( % ) ~1<1.,>jb_)J 1:S~I J..WI ,J.:, /' ,(('W )~ 1:S~I J..Wh.::.i i" ,(('W) J~ 1:S~ I J..WI : -"' i" ,(0
/" ) o_; l_,...l l .::.it,> _;..ll 1:S~I J..WI d .l i" (3 ) 

(Cg1_)£!1 ,ijlj..lj..ll ~)13 "-,/_?..JI ol~).I.J "'-4WI ~I :y ... 1.dl} ,( 0
j") ('1-"150 ~I~ <yjJI OJI_;-> ~ J...U($~1J...W1 :..:. r: i" 
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u.:o~".:il I~ 'I?~ J~ ~ 37 3 25 ~ ..:..>3ljj ~UI 

J~ % 5.3 3 3.8 ~ Qlfa ~I "-,>jb_;,ll J U"°~l "'-A9IJ 

J...w.I3 iiJ ~I w\;>J..U 1,?_9,l....ll J...w.I wly.t.9-4 J ii.il,ij b.>>l,,3 -1$~ 

3 ~ 11.593 or' 2.84 Jl...ul.4.,l 4_;JI OJI.,» <\.;>J.l3 ~ 1,?_9,l....ll 

~ 1,?~ Cg~ .l_?.3 ~ -~I_9:i.JI ~ ('I-'"' 50 iJ.wl ~ of' 3.96 

(
0 ?' 3.55 +) o.il,ij J...u.A ~ i l,?.ilA_;,ll ~ ~ ~! ,..:.>ll!I ..::,16:,J,\ 

, (
0 r-2.43 +) o.il_.ij J...u.A __,:,.ii w_A}ol l.}JI <Cy..!.>~~ a.:.Jw 

~..::._Aloi. ('I-'"' 50 iJ.w "-,>_;JI ii).,»~ -,~'.:/1 ~ ~l3 

<.} ,i.S.ilA_;,ll ~ ~ <\.,/~ ~ {93~3 °r' 4.61 uil,, o.il,ij <Cy..!.> 

u.:o~".:il lAi .(0 f' 3. 73) ~ ~ J _,,...:,_µ1 I~ J...u.A __,:,.ii J?...., ~ 

~ ~ w_A}oi ~! ,wlb:,J,I ~ ~ i ~~ uln J#I J...u.A J 

~3 ,(~2.08) <Cy..!.>~~ a.:.Jw (~3.11) u.:>~I ~ i 

~~~I?~ Cg~ wl~ 1,?_9,l....ll ~I J...u.A J o.il,i_j.ll u£l 

~~I?~ C9~3 ~ i .::....:,~ ~ J ,(~10.42) <Cy..1.>3 

"-:!>Ll.l.I J-'"'>l.l.£1J I,? _9,l..JI J...W.I J ~I <1....IJ.l u! . {~ 13. 92 ) 1,?.llA _;JI 

,<1....IJ..UI ~~ ~ ..::.1_,,...:,_µ1 J 1,?~ ...:S'.>ti.>I .l_?.3 _)4b:, ~I J 

..::.4>J..u 1$_9,l....ll J...w.I J <\.,/~ o.il,ij -l?.3 3J3..i.;,..J1 0-4 .1..>>43 

J...u.A J ii.il,ij J~ ~ or' 2 .9 Jl..il....o..,, ~~ w.ll.ljl ..J..a..9 iiJl_pdl 

0 ).,» wt;> J.l J o.il,ij .!.ll~ ~ ...I.A 3 '1'1-41 1. 7 Jl...ul.4.,l 1,? _9,l..JI ~I 

1,?_9,l....ll J#I J..u..4 ~ a.:,J\.a,l\.,, ,
0
f'3.97 Jl...ul.4.,l ('1-'"' 50 iJ.w "-,>_;JI 

% 10.7 % 20.7 ~ \., . ~I -~all\ a...........;J\ a_,.t_ I\ 3 . . 3 -~ v_~ - · . ::,-,.J"'3 

.i?.3 "-:!>Ll.l.I ..:..iwl+:JI J,;.b:, .>4,b., .2009 J ! 1966 0-4 0J,.tllI J>l>­

_-.:g~I o..il:!j .?-i <Ulb.:J.I J <1....3y.J.ll "-:!>Ll.l.I ..:...1_,,...:,_µ1 J ~l3 0,1\.;, 

...........; tw I ~bi l • •I..U.:.I <Ulb.:J.I "Q lb..o:i'I ~ ..... ..:U..b · I . J ~ - -e- 3 <,! J - . . U , 

~ F-3 ,{4J3..i.;,..JI) ~UI u j\_9:i.ll J ~ ..:.3..1.> ~ ...I.A ~I 

,iiJl~I w".:i..1--.1.4 t\..a:,JI ~ yi3 jY,:, I,?~ ~ \+i3J~ ~I 

~ 997 J ! 955 3 ~ 1017 J ! 980 ~ ~ ~31;; ...i.A3 

~ ~3 <Cy..1.>3 1$.ilA_;,ll) .:.>WI ..:..,16:,J,i J ~ 980 J ! 960 3 

~ ~ a.:.Jw s:.l:W....1I J>l=,.. ~ i ~I~.::....:,~~ J ,{~l_9:i.JI 

42.0 3 ~ 55.0 J ! 44.1 ~WI u~lf= J>l=,.. uil,, ~! ,J~I 

~87.5 J 177.8~1,~3 ~47.4 J ! 43.7 3~52.2 J ! 

i$.ilA_;,ll ..i..a1 ..:..,16:,J, ~ 77.6 J ! 64.1 3 ~ 81.7 J ! 74.2 3 

J ii.il_.ij ..:.\l\,;,'2, 01 4J3..l;>JI 0-4 b.>>l,,3 -~I_9:i.JI ~ ~3 <Cy..1.>3 

twJI 0! -~13.7 JI J...:,3 <Ulb.:J.I J ~UI a.:.jljll J ~I J'...IA.o 

...I.A \4lli 31 Jlb..o :ii 1, ¥-"' r-I..U.:.I ~ <1....IJ..UI ~ J o Jl.r-JI w\;> J.l 

~ ...:S_gfo ~ Ji i.S..ii lA ,4_;JI 0-4 ~I w~ o..il:!j JI i.S..ii 

~".:i3 ,~_;,ll <\.,/_J-S1U ~~ ¼I.§ ..:.,1~3 ...:S~l o..1,!~ ~ y_;JI 

. ~I \+, ".:i ..aA ~ ~ _..,..., .ll..l j::, 3 [ 1.:1_;,ll 6£:. .,» b.w:. LA~ 
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~ i J'.l!..--> o).r-)I ..:...4-J.i w".:i...u.A uil,, ~! .. 1~1 oJI.J-> wl;>J.i ~ 

~3 <Cy..1.>31,?..ilA_;,ll ..i..a_;,liwlb:,J, 0 f' 46.5 3 45.5 3 46.9 ~I 

u,;.JI 0-4 ~ <1....IJ..UI <U1b.:J. "-,>_;JI OJ'.,» f'\b:, 0\.9 IJ.J ,~l_9:i.JI ~ 

(
0 r- 22 0-4 fol <\.,/~Io).,» <\.i>J.l J..u..4) (Hyper thermic) 

~3i3 .1998 r-W y_;JI ~ ~_JA".:il r'\b.:JI ~ i..i~I 

J>l=,.. ~ ...I.A "-,>jbJ ~ ~ i ul,, ~I ~I 4jb_;,ll wwy.,, 

~".:i...u.A ..::......il,, ~! ,J1~l3 ,J.,~3 ,~WI u~lf=3 ,J3".:iI u~~ ~ i 

3 49.5 3 50.2 J.i'-',i lA ~ l.})l3 ,% 59.3 3 60.5 3 60.5 

l,?.ilA_;,ll J ..i..a_;,ll ..::.16:,J, <\.,/_9,l..JI ~I4_9b_;,ll ~ 0-4 % 49.6 

0\:9 yjill ~_JA:i'I ~I r'\b:, JI i.il....:i.....,l3 -~I_9:i.JI ~ <W:3 <Cy..1.>3 

~L:UA Lo..9:1 90 0-0 ~ i) Torrie~~~ ~wI o~ ~ 

~',?~Cg~ .l_?.3 1 J3..l;>JI 0-4 ~ .( r-l:iJI -.:9~1 JI~ U"°~ 

~ ,<1....31...UI "-:!>Ll.l.I ww\+:JI ~ J <1....l1..UI .l,_Aj .:.>WI ..La_;,ll ..:.,~ 

<I.;> J.l 3 ~l3 ii ).r-)I wl;> J..U I?~ J...u.A ~ i 1$.llA _;,ll ~ w _Aloi 

.~l_9:i.JI~ of' 31.45 3 ~259.85 3 ° r-20.l0..:.i1,,4_;Jl0Jlj-» 

o Jl.r-)I w\;> J.l J...u.A J ~I __,:,.ii w _Aloi l.}JI <Cy..!.> ~ ~ a.:,J\.a,l\.,, 

u i ~ J ,~1¥1 ~ 0 r-30.853 ° r-19.05 u.il,, "-,>_;JI OJI.,» <\.;>J.l3 

.!.ll~ ~I , ~12.05 ~ J__9b4il 4~ ~..u..4 ~I~~ 

J __:g'.>ti.>".:il i.S.>2,!3 -~ 249.95 JI~ I,?~\ J...W.I ~ ~ 

~ twJ".:il3 ~ Jl_#I ~jll J __:g'.>ti.>".:il JI <1....3J...UI ..:...1_,,...:,_µ1 ~ 

._,,.,..,Jl~i.S~ 

J>l=,.. <1....3J...UI "-:!>Ll.l.I wly.t_¥I ~ J wl~I 2 J3..l;>JI ~..9:/ 

~ ~! .2009 <\.,/W3 1966 0-43 1966 <\.,/W3 1930 0-4 ~J,.All 

"'-A9IJ , or' 3.553 2.43 ~ Qlfa s:-I~I OJ'.,» ..::..\;>J.l J twJI .l_?.j 

~ or' 4 .1133.73 Jl...ul.4.,l ('I-'"' 50 ~ "-,>_;JI OJI.,» J t\..a:,JI 

'1:>~ J~ 1'1-413.92 3 10.42 ~ 0 1...,:, 1?.1JI ~1 o.il:!J 

a.:..., ~Io~ J>l=,.. Jlb..o:i/1 ~ J U"°~I .I..>~~ J 

.La _;JI ..:..,16:,J, "-:!>Ll.l.I J-'"'>Li.sll ~ \?~I J.J.sll .2 J.9~1 

1966 J !l 930 0-4 ~_;,.iill3 a...IJ..ill o\:il;.J.I ..:...1.>1~10-4 "-+,/_jlill 

_(1)2009 J ! 1966 0-43 

w[r' ..::..r- 1,r' ...,,.r' l.lf' 

~ 29.1 3 248.6 44. 8 12.1 18.0 

33.10 260.2 40.0 9.6 20.9 

0.158 3.116 0.169 0.095 0.05 8 LSD o.os 

(1966 ,Guest)~t 1966 ..)!1930 0-4 ~;..,,1J a.p,.wI .::.1.:,l:+JI ,1 D 
; l~)U ..... w, ~I) ;..i...:.l.1 ,2009 J ! 1966 ()-A I> _rlAll "-,;>Lill .;;,l.:,l:+)t Cl 

(Cg!~\ ,,,,)i_j.l _j.lt ..i...:, )i.9 <1.,i~I 



~ ~ 1$..ll.o _;JI 

~ u..l/' .bi' u I' Ii' .\I' u..ll' .bi' u I' Ii' ..\i' u..li' .bi' u I' Ii' .\I' I 

1.9+ 5- 6.0+ 6.7- 1.5+ 1.7+ 9- 4.0+ 6.2- 1.3+ 1.0+ 10- 7.0+ 3.9- 1.8+ 2 u~~ 

1.2+ 3- 7.0+ 6.5- 2.1 + 1.8+ 5- 4.0+ 3.5- 1.5+ 1.0+ 5- 8.0+ 1.8- 1.8+ .b~ 

3.1+ 3- 6.0+ 4 .0- 3.7+ 3.4+ 6- 7.0+ 2.7- 2.4+ 2.6+ 5- 6.0+ 1.5- 4.7+ .Jl.li 

4.2+ 3- 9.0+ 8.9- 2.1+ 4.2+ 5- 10.0+ 3.6- 3.9+ 4.6+ 5- 16.0+ 4.9- 8.1 + u l.....!-i 

5.7+ 2- 19.0+ 2.5- 3.3+ 5.8+ 5- 19.0+ 1.0- 5.5+ 5.1+ 5- 24.0+ 7.6- 5.7+ JI.if 

5.3+ 5- 25.0+ 0.0 3.4+ 5. 1+ 5- 27.0+ 0.0 1.9+ 6.6+ 4- 35.0+ 0.0 4.1+ ul~► 

7.6+ 2- 15.0+ 0.0 2.2+ 7.2+ 3- 15.0+ 0.0 2.0+ 8.8+ 3- 22.0+ 0.0 4.0+ j _9,<1,'.:i 

6.3+ 4- 5.0+ 0.0 4.0+ 6.7+ 4- 7.0+ 0.0 0.4+ 7.5+ 4- 15.0+ 0.0 1.7+ y i 

4.1+ 4- 15.0+ 0.0 2.6+ 7.5+ 5- 15.0+ 0.0 3.5+ 4.9+ 2- 15.0+ 0.0 3.0+ J~f 

3.0+ I- 10.0+ 2.7- 1.9+ 3.3+ 3- 10.0+ 0.4- 2.6+ 2.9+ 2- 10.0+ 1.2- 3.7+ l~~ 
1.5+ 4- 5.0+ 1.0- 2.2+ 1.7+ 4- 4.0+ 3.2- 3.0+ 1.8+ 4- 5.0+ 5.2- 1.5+ 2~~ 
0.8+ 9- 3.0+ 5.0- 1.5+ 0.9+ 9- 3.0+ 4.4- I. I+ 1.6+ 7- 4.0+ 5.2- 2.5+ l u~~ 

3.73+ 3.8- 10.42+ 3. 11 - 2.54+ 4. 11 + 5.3- I 0.42+ 2.08- 2.43+ 4.03+ 4.7- 13.92+ 2.6 1- 3.55+ J..bll 

SQ ~ ...i.;..:. <1.,>_;Jlo;I_,» <\,>; ..1.1 .,,S~IJ..ull ,-::.u ,( % ) ~ l <1.,>_9by.l) .,,S~IJ..ull : .b i' ,( ("-Lo )_,.;..,,.:;.IJ.,,S~IJ..ull, -::. i' ,( ("-Lo );U.:...))J.,,S~IJ..ull , I i' 

!°I' ll"-" 

3.96 + 4.6 - 11.59 + 2.6 - 2.84 + 

~µ~Cg.i.Jul 
J...ul.1 ~ :i :~ 

~ ul~}41Jv"\.,/Jlll -~ 0 0 ] · 
•J J 

1$j-l-)1 - N -~1..iJ.I 

24 1.9 44.3 86.6 199.7 330.0 460.0 
16.2 + 

258.1 53 .5 96.8 2 10.9 345.0 475.0 

236.6 41.6 82.7 207.1 320.0 450.0 
12.0 + 

248.6 43 .0 89.9 2 17.5 335.0 457.0 

232.3 44 .5 90.2 216.0 320.0 460.0 
12.8 + 

245. 1 52.5 96.2 228.7 335 .0 465.0 

..:..ib.1_,Jt,, a:..Jw %47.5 h...j:.lt,, ~ i'~1S:J1 ..:..iw_9,1fo 0-4 \.S~ 

0-4 ~I~ jJ~ ~ J ,%0.58 /'~I 0-4 ~I~ ~J .(.!;_p- :i/1 

.%0.1 ~..ball ..l:!--u~l 0-4..9 ,%0.6 <\,/~I o..lUI 

, 122CCE 4jJI aL.i.L.. -

0-4 ~ Jjl::uJ <1.:1~1 al~~ ..:..il.l •<\,/Jl.r'"-'"" 6.1...L, <,r" 

~l.o al~ 'I"-"' 15 0-4 J.91 ~ B & :ii <.!.4., , ~ "-,/14 .J J.=i O..llA 
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.1, ~ z ·i 3• ] !3 j. 
3 -~ . .., .., 

•J 
.., 

JI •J 
•J N 

I 

520.0 450.0 339.9 208.7 142 .5 77.7 44. 1 

542.0 485.0 366.6 229.6 150.4 87.5 55.0 
1$..ll.o_;,ll 

530.0 425.0 33 1.0 20 1.3 134.3 74.2 42.0 

545.0 452.0 351.0 2 14.9 144.0 8 1.7 52.2 ~ 

500.0 420.0 32 1.3 188.9 I 19.3 64 .1 43 .7 

5 15.0 445.0 342.8 206.8 129.3 77.6 47.4 
~ 

- , 
l.6:, yjJI ~§, j<U ~_,lj-9) _911 ...a...::,_,llj <y~I J.:!.)~ 1..iL:u.....1 

·~ 
: ( 2 ~I) 98 J,,Aj,l.p:JI ~l.9 ..,_i~ J...,>l.., ~j:J * 

(.>~ tw.JI ~ .~ ~ _j.4 iJ! ~_j.4 ~ ..:..il.l <1.>l_,ll oJ..2, .,.i_,,:; 

14.1 J 3.1 ~ u=--..91_,,:; "-:,uy.Af=, ~\.j ..:..il.l ,~ J.4)1 J~ 

..,ki ..:..iki ~ ,(8.0=pH) <y.1d~J.J al..llA~w ~.J..i3 ,dS.m·1 



"-:!,l.91.:i wl.J ,~_,,.ill ~_j.ll.9 ~_;JI ~_j.11 ~ 14,,_;:, ~ .::...a--_91__,:, 

14,,_;:, JJ;.Uu ~J.i.9 ,dS.m ·1 7.7 3 3.4 ~ .::...a--.91_;:, ¥4~ 

li2,\~ ~ ,(8.1 - 7.6 =pH) a,,~l:iil.l <IJ.jU1.9 al.ib:J.1 ~ .;;.:.~ 

u::,> J ,%0.45 f"~I 0-4.9 % 22.7 f"~~I wl.:i.9:1fo 1,)-4 

0-4.9 ,%0.37 j.9~ i..J j--1?-~ a,,~1 i>.iUI 0-4 li2,\~ u~ 

.%O.12-1,!~l~~i 

, 112CCE <l.,ljJI aL.J.... -

~ I i>.il.o 0-4 ~ J.#.9 ~ ~ wl.J a,,.91.?--0 y __,:, .u....l... i.r" 

i>pl:...o.9 ~Lo al~ ,l"-4" 15 .9 8~ ~ B J-9:ill~UIJ..:i.9 ~ 

Aridisols "-:uJ J1 .i~ ,...:iib.i.11 J o..1,jt..J1 ~_;11 a,,~, ..:i~ 

'="""1) ~ ,Calciargid ~1 ~~1 ~ 3 Argid "-:uJ ~ 3 

jl...J.=-,j'i\ .ll.l>-1_9 ,ulJ-9> ',?.ll_9 o~l,, (Sumit) J..i.:....ill WJ akL..JI 0~ 

<)1_9> li2,jl . ...:UI J akL..JI o~ ~_9 ,%3 ~ ',?.ll~l ..$_?.A o~l,, 

~.9 ,(4:,.9.i 144.3 J.i6.,, lo ',?i) ~I <l.>-1~1 <1.>-1....4 0-4 % 12 

~I ~.9 akL..JI o~ ~I c\J.j6.J\ .,$~ .t,I~ l:,]b 

:_¥> 1998 f"W ~_;-4:ill 

Typic Calciargids, Fine loamy, Chlorites, 

H yperthermic. 

132CCE 

~'¥'~',.. .. 

I :20 000 ~)I '-"l.;i.o 

~~,.. . 
112CCE &1...1..Jt 

122CCE &1...1..Jt 

132CCE &1...1..J t 

&1...1..Jt 

122CCE 
■■ 

rr1 
II .. 

§!,_ ~--• 
AS:i~.!J~i 

J>..t.11 

:w...~__,.i.. 

:w...~~__,.i.. 

~½--

+ N 
I 

I 
/ 

-
][ 

--... 

Desert) ':?.91~1 0 b4ll1 ~ ~~ a,,.9-<4> ~a,,.,,:,~ 

~b ~ 3 ,~..,.i1 a,,~1.,, li2,_;,b ~ J.:!.J~ (Pavement 

akL..JI o~ ~ _9 . .,$ __p-:ill.9 ~I~ uW::u,.ll \4,, ~ ~.9-4 t,I~ 

.4:,.9.i 492.0 J.i6.,, Lo ':?i <1.>-ljll ~I <1.>-WI 0-4 % 46.9 a.,....;. 

f"W ~_;-4~1 ~I ~.9 akL..JI o~ ~I c\J.j6.J\ .,$~ 

:_¥> 1998 

Typic Haplocalcids, Coarse loamy, Chlorites, 

H yperthermic. 

,142CCE <l.,ljJI aL.J.... -

i>.il.o 1,)-4 OJ~ <'-4_9S-iJI <U...l.ls..4 ~ wl.J ,a,,.91.?--0 Y..i' .u....l... i.r" 

"-:uJ Ji .l~ I"-"' 20 .915 ~ LJl.i-:! ~ B J-9:ill .!.4.. ,~ ~J 

<½-',I ..:i1,j ~ :i11 ~iJn_,,..,-, ~ 0-4 a,,_;J1 I""""?- u~ .Zonal 

.,$~ wl.J_9 ij..wl <\h..,~ ,~ ~j.o ~l.9 ~ J ~ ~j.o 

J~.9 J..i.:....ill <\.4-9 J aw...ll o~ _.,..:..:..:u ,<\h..,~ <1.>-_9l,0_9 Ju:~ 

.~~1 ...:iu~ ,% 2 J ! 1 ~J.l,i 122CCE <L......,ijJI .u....l... ob.:il,, 

~1_9 ~I ~1_9 u~j.ll J~j ~IJj J ~ akL..JI o~ '="""\Ji 

· % 53.1 a.....:, akL..JI o~ 1~ • .·. , ~ • 1•T i · ·~ 0-4 . ~.9 ~ '11"'.? u4"-:'<,?.9 

~I c\J.j6.JI .,$~ ,4:,.9.i 557 '-,-IJ~ Lo ',?i <1.>-ljll ~I <1.>-WI 

:_¥> 1998 f"W ~_;-4:ill ~I ~.9 akL..JI o~ 

Typic Haplocalcids, Fine loamy,Vermiculitic;Hyper 

thermic. 

♦ 
N 
I 

&1...1..JI 

122CCE 

~'¥•~•,-. .. ~~,.. . 
142CCE &1...1..JI 

122CCE &1...1..JI 

1:20 000 ~)' <.)'l.;i.o 

142CCE 

--
J>..t.11 ] [ 

:w...~__,.i.. 

:w...~~__,.i.. 

~I u.,u.ll ~.4.1 ~l.9-4.9 J..:,..o.ll ~"-,,_;JI~ ab)> .3~1 ~I u.,u.ll ~.4.1 ~l.9-4.9 J..:,..o.11 ~"-,,;JI~ abJl> .2~1 

-~ <1.>-l.9 J .98 _J,.,o ~I <1.>-l.9 ',) 

The Arab Journal fo r Arid Environments 6 (2) 33 



:_¥> 1998 ~w ~r:i'I ~I ~3 aL....L..JI 

Typic Calciargids , Fine loamy , Mixed , 

.Hyperthermic 

,132CCEa,i;J1aL..L.. -

~ ..:..1.:i ~ J.=i o.ll.4 0-4 01jh:i..A .y31~ y_i, aL.J...., <.r' 

<W~ ~ 20 3 15 0:;.,, LJt;.,/ ~ B &'ii i.!.Lo..., LJt;.,/ ,<1..4¥-iJI al....La.A 

,(l4:.3.l 397.9) ~I <l.>1_9)1 <1.>\....o 1)-4 % 23.8 ~ ,~~I 

0:;.,, b,i .J-: i,,Sj.JI (.9-:!pl _;I~ ~w _;I ~:ii ~1_¥1 ~ aL....L..Jt o~ ~ 3 

~I <illWI (.$~ .tt_~ ~ ~IJi ,a_,.b _,,.J13 ~\:ii.11~.J..4 

:_¥> 1998 ~W~_r:il~l~3 aL....L..Jto..l4l 

Typic Calciargids, Moderate loamy, Mixed, 

Hyperthermic. 

♦ 
N 
I 

._ ____ _ 
-------

~I 

142CCE 
• ·~ 

132CCE 

~1~1~1.,.. A 

.>'-J~.,.. . 
132CCE ~I 

142CCE ~I 

I :20 000 c'"' )I <..>'l:!i-

.,µ...111 

.:W....ij.,fa 

.:W...._)#ij.,fa 

~4'" 

][ 

.. 
~1.,;;,,.,i.;JI <I.;>~ ~l-"43 ~I~ "-,ljJI ~ab)> . 4 ~I 

.0~<1.>l3~ 

..:..b.1_9)1 Jbll..o ..:.,~ ~I a...1y . ..Ul3 ~1....,.11 ..:.,~~'ii.::...;.,_,.,, 

.Y..H ..:.iul.,u ~ o 1~ ¥> a:.ab..i.J.1 o~ ~ ~1.,;;,,.,i.;J1 ui a...11 ..uJ ol:li:Wt 

, 0-0uP (Wild) 

~ o ~I ..:..l~I ~~ ~ ,4_?)13 o _r--ail ..:..l~I - i 

0-4 ..w .:ii ,(Chenopodiaceae) a,...,1.r _,,.J1 <\...ljW1 ~, ~, o.l...2. 
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, 122CCE <1.,ijJI aL..L.. -

Jjb=JI ~ <\.a ~I aJ...i.::..s..o ~ ..:.,l,j .y3I~ y _i, aL.J...., <.r' 

,..:S~I <W~ ·~ 15 ~ B &:ii i.!.Lo..., ~ -~ J.=i O.ll.4 0-0 

~ % 2 J ! 1 oJ.._lg _;t...b..jt,,3 J~' 0-0 Foot slop~~ 

aL....L..JI o~ u.¢::, .._lg3 ,(l4:.3.l 415) <l.>ljl.J ~I <1.>-1...J.I 1)-4 % 3 7.5 

..r-'\.i:j JI (.$.li J~I ol►,i ~ ~ -"4 ~ l l 2CCE aL..1..JJ i.ll...i.:i...41 

._s~ -ti_~ l:!-)b. ~ ~IJi ,~I ~'i3 ,4P1.A..:, ~ 

:_¥> 1998 ~W~_r:il~I ~3 aL....L..JI o..l4l ~I <illWI 

Typic Calciargids, loamy, Chlorites, Hyperthermic 

, l 32CCE <1.,ijJI aL..L.. -

..:..1.:i ~ "-,_J.oJ J.=i o.ll.4 0-4 OJjh:i..A .y3I~ y_i, aL.J...., <.r' 

u;~ ,~30 J ! 15 0:;.,, ~ B &:i1 ~ 1:31~ ,<\b....~ ~ 

1~, 0-0 Foot slop~ aL....L..J1 o~ ~ ,i)>-1....u, ~~1 

613.4) <1.>ljl.J~l<1.>I...J.l0-4 % 51.1 ~3 % 2 J ! 1 Jl..1:o...,jy3 

~I J~i3 ~I ~IJj J ~ aL....L..JI o~ '=7""I) ~ ,(\.4'.,3.l 

aL....L..JI o..l4l ~I <illWI 4.S~ .~IJj ~ ~ ~ ol►,i3 

Typic Calciargids, =.¥> 1998 ~w ~r:it ~1 ~ 

.Fine loamy, Vermiculitic, Hyperthermic 

r~l3 "-,_J..o _,.JI ~_j.ll 0:;.,, <1.>1_9)1 o~ J....,)l... y _jj ~ ..:..>-3l_jj 

..:..31.A:, t:;A ,u::b)I i...:. uL.JI i...:. JA _,.JI J~ ~ O.l~I ..::.u~ ~ 

& :ii ~ % 13.5 0:;.,, ..:..>-3l_i, ~! •~~IS:.11 ..:.,l..:,_9-:1fo 1)-4 ~I~ 

~l a.,iJJ1~1A.<1..;>J.lJop.9-4 Ck&:it~ %37.SJ!~~, 

7. 6 3 5 . 1 0:;.,, ..::.u In A# l:JI ~ L4 i . 4=,.udj,lJ au U13 <U.l 6:i.11 0:;.,, 1:31..,,:, 

~~i 0-43 %0.30 .y~1 o.lUt 0-4 t.ii1~ .:,3~ ~3 .dS.m·' 

. %0.13 ;.1,!.l:%11 

, l 42CCE "-,ljJI aL..L.. -

~ ..:..1.:i3 ~ J.=i o.ll.4 0-4 oJjh:i..A .y31~ y_i, aL.J...., <.r' 

~~1 u;~ <-r'3 ~15 0-0 ~ i ~ B&:it i.!.Lo..., ~ ,~t:. 

1)-4 < ►, _;,.>1 ~3 ~~ '--:-'-e!-""' _jj ~ -"4 aL....L..JI o~ ~ ,i)>-1....UI 

~ ~ aL....L..J1 o~ pt:.:. ,(Teo slope) ~ ~ 3 ,1~1 

aL....L..JI o~ ~3 ,\4,, ~I <IJ.Aj_,,.ll JbWl 0-4 J~l3 J\b.4:il o~ 

~3 ,l4:.3-ll267 J.ll£,i L4 i,,Si ,<1.>ljl.J ~I <1.>I...J.l 0-4 % 75.9 ~ 

~IJj.,, ~ ~ aL....L..JI o~ '=7""I) , % 2 J ! 1 ~ Jl...b..j'.l/1 

o..l4l ~I <illWI (.$~ .~13 (.$~13 u~j.)l3 J")J.bll J~j 



~.9l ..lA.9 .% 41.8 ~ y,i-1I 4~\,i a..Jw % 58.2 ..:.:.If= 

~j§, o__,-iI tl~ :i/1 ol,, ,~I ~11,)-4 ~.9 a,;,L,i.:JI tl~ :i/1 6-..,\J.l 

~l.9 ..!l~I o>l:, (% 13.5) a.,.....;, uL:-i J~WI ~ ,,; ;'ii~ 

12.2 .9 12. 9 ~ ...,.,...._;.., i, ~1_9 L.>"w...Jl.9 ..,.~1.9 &b _,,bll.9 ...:....o yl.9 

wt.L,i.:JI l4i -~'¥' uL:- % 0.6 3 1.3 3 1.3 3 5.8 3 10.6 3 

1:>~1 ~1 o>l:i ,% 17.4 0~~1 ,._,4 W= '4c,j §, o ln 4~1 

% 0 .7.9 3 .2 .9 5 . 1.9 15.4 ~ ...,.,...._;.., .... ~1.9 ~ly1,-Jl.9 .)-""j..lll.9 

0 ~~1 wt.,..... o.i~ .J! 5J.9.l;,J1 J i>.ihll ~\:i..:JI ~.9 -~'¥' uL:-

2 -i".w'-:u 6 ~ .ut:.s:,,.9 % 27 1.2.J-lA i>_,J_9,1.9 % 44.4 ~ ) fo. 

.... fa J % 2 4 1.2,J..ij i>_,J_9,1_9 % 44_4 ~ )fo. i,,>~I ~ I o>l:, , 

o_>!.9.9 % 55.6 oJ-lAJlfo. ..!l~I w'-,u ~ , 14 2CCE aL..L.JI 

J'fo. J~WI o.i~ w~1 ~122CCE aL..L..lI l4i . % 20 ~ 

, 
2 

-i".w'-:u 7 1.2.J..lA a,;,1.+i 41..9~_9 % 37.8 i>_>!.9.9 % 66.7 ~ 

&b_,,bll ~ ,% 19.8 1.2,J..ij o_>!.9.9 % 7 5 ~ Jlfo. ~I o>l:i 

~ , 
~ ~I 

~ I 
~ i ;~ 

<\,/~I <\,/~I -41., 
j: ... " 

Crown Crown - #. •J 
~I ..:..4-ill 'c?. ...... - - N 

(g;m2) (g;m2) volume Cover s 
( m3) ( m2) 

196.3 ·0.00500 0.0800 7.0 27.8 1.6 

152.4 0.00840 0.0330 8.0 38.9 1.8 

84.3 0.00420 0.0090 1.0 38.9 0.2 

12.9 0.004 10 0.0 140 1.0 22.2 0.2 

27.2 0.00120 0.0 100 2.0 22.2 0.4 

598.5 48.5 0.00260 0.0 160 1.0 22.2 0.2 

9.9 0.00008 0.0003 1.0 22.2 0.2 

21.6 0.00040 0.00 10 27.0 44.4 6.0 

12.5 0.00080 0.003 0 24.0 44.4 5.3 

7.5 0.00020 0.0006 8.0 33.3 1.8 

67.0 0.0410 0.1 370 20.0 55.6 0.4 

204.8 0.0032 0.0 140 17.1 58.3 3.2 

172.3 0.00 10 0.0070 19.8 75 .0 3.7 

70.0 0.002 1 0.0070 1.8 33.3 0.3 

449.9 130.0 0.002 1 0.0 11 0 1.8 33.3 0.3 

19.5 0.0006 0.0080 5.4 41.7 1.0 

33 .6 0.0420 0. 1570 37.8 66.7 7.0 

60.0 0.0080 0.0390 16.2 50.0 3.0 
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~I ...:..A.9 J ~).J i,J..j~ wl.l ~.9 ,~I ~ .9i ~I wu\..,<.:JI 

r~W "'-4_9W "-:!JI...= wu'-,u ~ 1 W= ,..,.1..:,.d1 ~1.4:i.>I ~ -...A,!~l.9 

.91 ,~ I_;-> .J! ~IJ.9i ..H~ J~ 0-4 ~1.4;,JI w:i\:-.1 /"_9W ~.9 

~l..ii:JI J~ 0-4 .9i U,OJ:ill J ~.9 ~ 'YJ~ as:.,._... uL:- ~l~I 

-~' J..,J.J,.:J ~ uL:- ~'J.91 

i>J.9.iwt.L,i.:,.lI0-4~~Io~J.u:; ,4~1..,.~:i/1.9~1..:.:,J1 • ..,. 

_>,1~l /~\:JI i,),IY:.:, ~ J~ i.J..,u , 0-4_j.JI 0-4 i,~ oµ J '4=,'-:!-> 

~ ...:..,.p,. 'Jlho :i/I b~ .i...i:.J.I1'-"'__91I .¥>.9 ,J-:!.r.'i /u4 J ~.9 

. _?.JI OJI_;-> .ll~I J..¢ '"2.Jj.l,, U~.9 ~j:J.9 ,\4]~ wu\..,<.:JI 

ol:a.:ill.I wl.>I~I w\.:,.,,/.,i ~ .i_?.__91I ~1 ~ UL.IQ_9..;,, ~.9 

~ 1 ., 
.::..+,i.ll 

j j •J 1 ~. ~ I 
~lf"-"'"!I ~. :b f"-"'"!I) ~ .~· 

~ ~ 
(~YJI ·J, ~ 

5 28 Haloxylon salicornicum ..:..,. _.,JI 

7 32 Helianthemum aegypticum ~I 

4 4 Artemisia scoparia l.)"'41,...ll 

4 4 Centaurea sinaica .... ~I 

4 8 Sa/so fa barysoma ~ IJ.:i:-JI ~ u 
4 4 Ducrosia anethifolia o~I u 

M 

Gundelia tourneforti 
s,:f' 

4 4 .... ~, .... 
8 108 Avena barbata 0 1a_,.:.11 

8 96 Hordium spontanium ':>~~ 
6 32 Avena wiestii J-"'.9.l 

10 80 Jagonychium farctum ..!l_,.:.1I 

7 38 Haloxylon salicornicum ..!.t.4_.,ll 

9 44 Helianthemum aegypticum ~I 

4 4 Artemisia scoparia l.)"'41,...ll ~ u 
4 4 Centaurea sinaica ..... ~, u 

M 

5 12 Salsola barysoma 
M 

~IJ.:i:-JI .... 
8 84 Alhagi maurorum J_,i~I 

6 36 Shanginia bacata &b~t 



J~WI :~ ~ ..:.u\= o _,,.wl ..:..t.L,, ••. 11 J o.il,...JI 1,:.,i b> )U1..9 . % 48. 9 

~I i.f.!->t..9 ~l..9 'IY'w..Jl..9 ,~l..9 •/' ~l..9 ,~ _,,.ll..9 ,..:.J~I ~ 

,% 2.5 ,% 2.5 ,% 3.0 ,% 8.1 ,% 10.3 ,% 20.7 ~...,....._;..,,..9 

a,_,..l~I ..:.,t,L,u.1.J o.iy....ll ..:.u\= ~ J ,._)1¥1 ~% 2.0 ,% 2.0 

,~l..9 1(.Jl!~l..9 ,~..9_,,.ll..9 ,jlpJI :~ ~ ~I .:,.1.2, ~ 

-.,.1~~1 ~ i..9 ,($~1 ul~f..9 'J~~l..9 ,-,..1lj,Sll Ji>J..9 ,~I ...:!JW..9 

,%2.5 ,%3.0 ,%8.6 ,%9.1.% 10.1.% 10.6~...,....._;..,,..9 

..:.iwl.,u o.i~ ~ i.S~J .i)1¥1 ~ % 1.5,% 1.5 ,% 2.0 

ab...~ <l..>jU ..:.I~ 4,,Y:, u? JI <1..>1_9)1 o.l.2, ~ J ..:.J~IJ Jj-!WI 

"-" _j2-i.ll al..Li.£.4 \4,i_;J o..uWI ~'J ,o~ a,,~ ..:.I~ J ..:S ~I 0~ J 

(=A~ i.l.....2,3 ,a,,;:, I ·F-t 342 J 89 ~ Lo U'F u-:,ib a.,.....:, ..:..1~ 

~ ..:Sjpl o.l.2, J:,-4 <1.Ao'>Lo ~ 0-4(2001) ($...L..,_,.,,_j.ll <1..,/,ll )~! lo 

J.li...._9)1 i.S.J..>! u i ( 1990) 0.9'>1.o jJ .iJl-9-4 ~Ji .J....:i1J • ..:.J~IJ J~WI 

.jJI ..:..Lil~I <,r' C9l~I ~ ($.ilj-:JI ~l:,.o ~ ..:.J ~I _,.:,IS::i.J ~ _,,.ll 

41,.:&u /'~J ~)b ~ \,p~ (=A ~..9 ~ _,,.ll oL:i:.i JJ.:i.,JI JJW:. 

~ ~! o..ul! 4tJ u i ~ 'Jlb..o:t1 b..94"' .ls,, ~ ~ ,~ 0-4 

'4=-i,J\,, Loi .~I J>l>. ~IJJi YW ....1..s.,1 <yjJJ <1.,!~I .iljll ~ 

Ji .l# a.:..,;..,JI o.1.2, J:.-4 J ~3_,,.ll..9 j\.pJI 0.l~ 0~ <1...../,lj=>JI ..:..wL,u.U 

..:.I~ ~~I A,!.l\+ll J ..!.ll~J ,t.Jij.llJ J__911.:,JI J <1.s,jW, OJ~ u21.l_?.J 

JI _Hl_r.:! /b~ ~ 0-4 J.!->:il ~I J>l>. ~jJ ~ ,~_j.ll a,,_;J1 

~I )1...1.i ..l.!J ,..:.Lil~ 0~ .,~ ~l..>-4 u§:iJ J,i_;-:1! /u~ 

~I~ ~I ..:.,t,\.,,.;..11 0-4 ~¥1 0:/.1.2, o.i~ J ! (1978) 

je>W .l_?.J 6 JJ~I.} <\.wQJ~I ~l:i.i.JI 0-4 b>~J. (91~10-4 ~j,Sll 

..:..t.,..:J o.il,...JI ..:.u\= ~ ,a,,_;J1 aJ....J.... ..Hli:y a.,ut.,..:J1 tt~:il a.,gw;,, J 

<1..>ljll~l22CCEaL..L.J,~ % lOO~Jlft:i.:i.9(~)~_,,JI 

0.l_?.j,LI o_,,.wl ..:.~I 0-4 ~.jJIJ ,2 
./' . ..:..l.,u 4 u21J.J.! a.,ul.,u <1.9~J 

~ 0-4 ~ ~..9 ..:s~ <1.A..9w u§:i..9 a.,g~, ..:..~1 o.1.2, J:.-4 J 
0:1..ul...JI L-4J2> L:..+=i ..:.l~IJ J~WI u~ ,J~ ~'i..9 ,~t....:.....'il 

u21J.J.! a.,.:,L,u ~w;,,..9 J'¥' ~ % 75.0..9 % 83.3 ~ )fo...9 

~ Jifo.J l 12CCE aL..l..JI ~ ul'¥' ~ 2·/' . ..:..L,u 6.7 J 8 .3 

aL..1..JI ~ 2 
·/' . ..:..\.,u 5 .3 ~ a.,u\.,u a:9lli=..9 J~WJ % 66.7 

38.5..9 % 76.0. ~~_,,.l,ujJJb>)U1..:s~'i1u!- l32CCE 

ul ~ ,..)'¥' ~ l 12CCE 3 122CCE a,,_;J1 ~ J % 

~ <1.,/Jl.l! ..:.,~ 0-4 <UISlje> lo..9 (<1..>'>1.iiJI) ~l)_j.ll J~"l/1 J ! .l¥,1 

~ '-:?.:UI y>'il <1,i~Wl3 ~1..1:..,,°lll a!,i___p...11 ol..:.i ..:.t.,..:JI i.l.2, allj!J ty ~ 

~ 6 J..9~1 J ~l:i.i.JI ~ t°>\b"lll ~ -~ o )~ o Jw.:i.,jl 0-4 

3,. 0.007 · \= ~ i,:. .11 ..:.Lu.J <l....ibilll -~ ..:S~I J I U •. V-.J'" . • ~ I-,? ~ 

~ i ,~IJj ~I ~112CCE 3 122CCE ~I J 
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Loi ,2 ·/'-..:..1.,u 3 L'21J.J.! a;gw;,,J % 16.2~ o_,,.;g.33 % 5OoJ..I.! )fo. 

..:.,L_,u J.J-4lo u! ,% 5.4 o~..9..9 % 41.7Jlfo. _)4b ~ ..;g1J.hll 

~ ~~ ~ J o.l_?.J JI oJW.! u= ~' o.l.2, J &bP' 
ijbll.J.1 ~ <1.u~I ~l~I ~l) ;;il ~ J ~ .jJI ..:.iut.,..:JI 0-4 

,Guest ) a:.Ju, ~,J:t,3 J~:t, ...:!Ui..a 0-4 ¼_;JiJ,3 ~~.,,.i, 

0-4 ~l....u......o ti\.,u 4.i~ ~)I J ! ~ .UUW.:.I .l¥,1...i.!..9 ,(1966 

"-:!,Al_;-4 y-ll .illWI JI ~..9 oUI 0-4 a,_Ju:: y..._j ~ .ul~'i J~I ~ 

e'='° ~ 4.i~ ~, o.l.2, J ~.,,.i, .l_?.J Loi .(Chenopodiaceae) 

..:.L.L.,HJ1 J ..1.;>..9,1 ~! ,(1978) ~,3 (1966) Guest<l.,/.l!J..a§i Lo 

/'~~I ..:.LiJ:lfo 1,)-4 "'"""IJ,-4 .u.,ib ~ a,_,..lo_,,JI ~j.ll -,..1_;JI ..:.I~ 

( 1979) Thalen ..:..lh>'>Lo e'='° ~,~3 a,,_;J, ~ ~ ~,_;-1, 
ab>-'>Lo Loi .(91~10-4 ~~I ~I J ..:..t.,..:JI i.l.2, .l_?.J JI JW,i ($.:UI 

~ o_,,.wl "-:¢:,~I ..:.,1~10-4 .a,; ($.:Ul3 .~, o.1.2. J ~1..:..1.,u 

~I o.l.2, J t¥1 i.l.2, Jw.:i.,jl u~ ,Jlo.;,JI I~ ~UI ylc.i ~ _,,.l a:.Jl.a.11 

oW.:.-1 ~\44 \.12))~..i::,i.S..lAJ(.)"') :ilJ~l•~~r...al3J,i.l.i~ 

al..i.S.:JI a.....lJ.l ~J . ..::...,u.)1 0-4 t¥1 1.1.2. o.l~J o~I a.,ut.,..:J1 tl~:il 

~ (.)"'~! J ! l 42CCE a,,_;J1 aJ....J..., ~ ~I -=..+ill ~I 

598.5 ..::..ii,i ~ lli.:i...J.I ~122CCE aL..l..JI ~1),i a..;)Ul.4 

aL..l..JI J 2
1'-t.449.9 JI ~I 122CCE aL..l..JI J 

2 i'·t 
~l)j.ll <UI.Sl_,,.11 <1.,/Jl.lf'I ..:..41-)1 J ! U"'~"l/1 i.l.2, .l ¥:!J ' l 42CCE 

u§:i ..:.I__µ~ ~l_>i>! ~ ~';i ..9 ,~I ..::...,u.)1 6..llj! 0-4 ~ L4..9 

~ ~ \,p.i~..9 ~j§i ~ \.,J..., _,,:i.9:1 \44 Jj.:i.,JI 0:/~ <\....Q_j'>Lo 

.( 1979) Thal en 3 ( 1960) Agnew e'='° &'~ 1.1.2,..9 ,<1..>1JJ1 o.1.2. 

L...1J.i J ! i.it.:,_;;_..,1 98 J,.Ajl.p:!1 ~ ~, ..::...,u.)1 Ll§i L...1J.i u ! 

~ I o\+illl :<\...,/JWI ~t.,..:JI ti~:tl '-,,I~ ..:.. J4bl ( 1966) Guest 

Nardurusmaritimus~,3 ,Poa bulboswL. (~1) 

,a _.,_.7 ~, al,jtsJ1 J1 ~ ~1..9 o _,,.u.11 a,i~, ~LkJ10-4 ~..9 .L 

0-4 ~..9 ,Lophochloa phlevides (V.l) ~, ..!.lJ.:i..._f:,..9 

u~'.9 , Allium hamrinensis ~1..9 ,"-,_ul.,uj.lt al,jtsJ1 

, Onobrychis pinna ta ~,3 , Iris sisyrinchium 

~, _;---p:. fa-It. ~..9,1 w ,Helianthemun lippi L. ...1.,/_;.;,,.J,3 

..:.ut= ~ Ui,,1.... b> jl ~ '"":!·m' d,,j jljll ~ ~I o.il.,.,j ~ ~I 

~.,,.i,3 a,i~, ..:.u.:.Wu.J, a.uJ ..!.ll~J (1966) Guesta.....,J.iJ>l>-<4k-

:y i_,,t,4-, <1.>l.9 ~ ~I ..::.,_,uJI * 

O.il J ~I -=..+:J.l a,_,..l _9='Jl..9 0 _,,.u.11 ..:.iut.,..:JI ~ a....,1).l fo 
~.;.i, a,_,..l_9='J1 ti~:tt,, a_jJw % 51. l~ o.,,.w1 t1~:i1 u l <1..>1_9)1 



ij 
~ ~ .)~ 

l ~ I ~ I ~ I 

j l ~ ~ 
;~ .:i~_,ll .~· -~ j ~ I 

~. .~· ... ~ 

•J .;i, ~ l !"-"''l/1 ~I ~ 
N '#- "#. ---- oill .~-N 

E Crown Crown ~ 
~ E ~ 

N .1.>ljll (~WJl!"-"':il) E eh volume Cover u,,JI ~ 
----bl:) 

( m3) ( m2) 

155.9 0.0070 0.0220 20.0 100 4.0 6 24 Atriplex tataricum ~yl 

75.0 0.0060 0.0380 6.7 66.7 1.3 4 8 Carnulaca manacantha ~I 

177.0 0.0100 0.0480 6.7 83.3 1.3 5 8 Salsa/a rasmamus ~I 

208.0 0.0050 0.0400 6.7 66.7 1.3 4 8 Achillea fragrantissima i'~' 

300.0 0.0 130 0.0590 6.7 66.7 1.3 4 8 Artemisia herbaalba ~ I 
~ u 799.3 u 102.0 0.0054 0.0150 6.7 66.7 1.3 4 8 Artemisia scaparia ..,.,"41.w.J1 M 
M 

40.8 0.0025 0.0 120 6.7 66.7 1.3 4 8 Fagania bruguieri Jlj.ill J.¢=,~ 
.-I 

2.6 0.0002 0.0006 10.0 83.3 2.0 5 12 Hrdium marinum Y>.!~ 

5.4 0.0005 0.0 100 16.5 100 3.3 6 20 Bramus tectarum Jp..ll ...'.!;l.a..o 

5.4 0.0006 0.0550 13.3 83 .3 2.7 5 16 Aegibps crassa ;~\;;JI 

54.0 0.0070 0.0250 7.8 58.3 1.7 7 20 Atriplex tataricum ~yl 

35.0 0.0050 0.0350 1.5 33.3 0.3 4 4 Carnulaca manacantha ~I 

150.0 0.0090 0.0480 J.5 33.3 
' 

0.3 4 4 Salsa/a rasmamus ~ I 

200.0 0.0050 0.0150 3.1 33 .3 0.7 4 8 Achillea fragrantiss ima i'~' 

300.0 0.01 10 0.0500 3. 1 33 .3 0.7 4 8 Artemisia herbaalba ~ I ~ 

347. 1 96.0 0.0050 0.0 11 0 3.1 33.3 0.7 4 8 Artemisia scaparia ..,.,"41.w.J1 
u u 

Alhagi maurarum 
M 

28.8 0.0035 0.0080 38.5 83.3 8.3 10 100 J-9-912.11 .-I 
.-I 

36.3 0.0220 0.1300 30.7 75 .0 6.7 9 80 I aganychium fare tum ..!!_¥JI 

3.7 0.0025 0.0090 1.5 33 .3 0.3 4 4 Bromus tectorum Jp..ll...'.!;l.a..o 

4.8 0.0004 0.0090 4.6 41.7 1.0 5 12 Plantaga avata .,,S..i;,..11..:,u l 

2.8 0.0001 0.0012 4.6 41.7 1.0 5 12 Silene aliverian yl~I -►- ; 

28.6 0.0034 0.0230 4.8 58.3 1.7 7 20 Atriplex tataricum ~yl 

35.0 0.0041 0.0320 1.0 33.3 0.3 4 4 Carnulaca manacantha ~I 

150.0 0.0072 0.0420 1.0 33.3 0.3 4 4 Salsa/a rasmamus ~ I 

101.6 0.0040 0.0120 1.9 33.3 0.7 4 8 Achillea fragrantiss ima i'~' 

150.0 0.0093 0.0410 1.0 33.3 0.3 4 4 Artemisia herbaalba ~ I ~ 

228.6 30.0 0.0042 0.0090 1.0 33.3 0.3 4 4 Artemisia scaparia ..,.,"41.w.ll 
u u 

25.6 0.0027 0.0060 15.4 66.7 5.3 Alhagi maurarum 
M 

8 64 J-9-912.11 ~ 
.-I 

12.0 0.0003 0.0008 17.3 75 .0 6.0 9 72 Avena barbata ..:,\!_¥JI 

6.4 0.0003 0.0009 19.2 83 .3 6.7 10 80 Lalium rigidum ~.9yl 

10.0 0.0009 0.0031 16.2 75.0 5.7 9 68 Lophochloa phleoides ~ I 

21.0 0.0032 0. 1200 20.2 83 .3 7.0 IO 84 Malva parviflarum J4=JI 
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...:9I1..:i...ll 4_?)1 tl~))J o~t..,...,.JI ..:.ul.£:= ~ ,1)I_9,lll ~ % 3.5 j 

~ ...,......_;..,j (,,$..i;-ll ol~lj jl.pJlj 'JjSla..llj ,o ~lj ,ols~I "-=1:! 

~ % 1.3 j % 2.1 j ,% 2.lj ,% 7.0 j ,% 7.7 j ,% 14.7 

0..9= J! cb-I~I o~ yfa J ..!l~lj JjAWI ;;~ ........ .,Sj.z:lj .1)I_9,lll 

~jl-4 ~ wl~ ~fa 0_9= ~ ~ cb-_#I ~jl-4 ~fa 

~ o fo~ lA t4 ~ljl-4 ~\:i..i.1I wd~ ..1.9 j ,...:9 ~I o..1..,/.?-j '1..4 ~I 

;;~~, ..:.ul=:::= w:!> J .( 1978) ~,j (1960) Agnew 0-4 

~_?JI wl~I 0-4 "'7'2'j) ....:9I1..:i...ll ~I .,~ J ~_?JI wwl,ull 

yJJI ~ J j-4-U i?' Chenopodiaceae <illWI JI ;;..uw, 

o~I ~.?.j of~ ,(~I ~jJ-1I y_j,.ll J ~~j •<1.,/jl~I 

· ( 1978) ......l.:::.a.JI <I.JI W i lA - . " ~Io~'-' ".-~ · ~• -'· 1Io 0-4 . - - ) t'°~ . .)-J<,?U :r-J 

<1.,/~\,ij (,,5~lA_,JI '-:T-~ Jbl.i..o J ~I -=...,,.;.ll 0-4 ~jlll u,/~ ~.?.j 

~.?.j 7 Jj..i.;,JI J a..:,j~I ~\llll 0-4 l.i:.>~j ·O'J.P- ':>~ljj a_,.b_;Jt 

' ;;~ cb-lj Yfa J ~I .:...,,.;JI Ll§i J "-,ljJI aL..L.J ~lj fa-lb 

j 45.5 u:!-,1 LJlfa Jlfo.j JjAWlj ..!l~I ;;~ ........ JI ~\llll w1L.:.l ~ 

100 j % 2 7.3 u:!-,1 Ll'fa Ji.A ~ .,Jlj ....:9I1.l;Ji ~ % 100 

....:9I1.l;Jl,i a:.1w % 32.8 J! u.l...:,j JjAWJ <L,!,.)u:. o_;-!j,lj % 

6.5 j % 22.9 J! 8.5 u:!-,1 u>jlfa ...,....._.,, 0~j l~ii,):,l.:illl ..!J~lj 

"-,l_;JI aL..L.J J~~I;, _rl oc u l J.i:.>)Ulj ,1)I_9.:ill ~ % 16.4 J! 

~ .,Jlj '% 40 ~ ~ ....:9I1.l;JI 1'~ 0-4 ~ .J.9 l 42CCE 

~~ t4 .1)I_9,lll ~ % 16.4j % 12.5 t.b1.J.! ~ ..!J~lj 

,% 25.6 t.b1.J.! o_;-!j,lj % 54.5 ~ ~ JjAWt 1'.JS'.:l (.)">~I 

% 62.9 a.......;_,, · Ir 11 ...:91 .l;J\ "W ;; •" ~I · - " j . . v-.r j ) '-?" . _r-j 0----=-> <,;,-

&--Jo= l.:::.>)Ut ~, t..l....-41 o! , 132CCE aL..L.Jt.,, a.:.1w % 62.8 

J~ ~ \.QA (.)">J:i.'I J~I ~ ~.DI tlllt J ~I~ J! 

.,S~j .~I u......,ull 0-4 ~jlll u,1.:U..,.....:, ~ ..:9~~1 I~ 

(,,$_;JI~~ ~IJj.ll ~l_;,ll <l.,/Jl~1I wy.l.wl ..:9j_y-lo ~I ..!11~ ~ 
' . 

~IJ \l.:,~ ~~\.QA , "-,ljJI "->-jUJ(.)">~i0-4 ~ lAj 

~4,i..1I tt~))J ~I al:iS'.ll ~~j ,~l,ujl tl~:i.'I o~ ~ ~)J.1I 

~ (.)">~I J~ ~ 7 Jj..i.;,JI J ~~lj ~I o~ J o..ul..JI 

aL..L...1I J J¼.l,..,~I ~ ~I o.:U ~ o.l.ll......JI tt~))J ~I al:iS:JI 

ausJI ~t ~ ,132CCE aL..L...14 a:.1w 142CCE 

t 25.3 J! 132CCE aL..L.Jj 
2 ·i"· t 215.6 0-4 ...:9I1..:i...ll ~I 

0-4 ~.,JI ~j ,142CCE cll...l....JI ~ (.)">)~, J¼.l,..,i ~ 2 ·i"· 

aL..L...1I J 2 ·i"· t 42.5 J! 132CCE ~I ,J 2 ·i"· t 154.0 

~~ ~ ~_?]I.:itil,ulI ol 7 Jj..i.;,JI 0-4 l.::.>)UIj .142CCE 

y_j,.ll J tt~l .u... ~I~. l 32CCE aL..L...1I yfa ~ ~ i..1>lj 

ot.n 142CCE.u......L.J1'-"""'1)lAt .142CCEaL......L.J1 ~ ~1 
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'-""~' ~ ~ ~IJj ali:w.ll 132CCE aL..L...1I J 
3
i"O.OO3 

a.:.1w 132CCE aL..L..ltJ % 61 j % 85 ~.:il,ult ,~;;.;-!~' 
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Syria and Their Potential Effects on Vegetation 
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Abstract 

Temperature changes resulted from global wam1ing are predicted to increase heat stress in different regions 

of the Mediterranean basin, especially in the arid and extreme arid regions, which are vulnerable to climatic 

changes. Temperature effects on plants spread, their phenological and physiological behaviors, it plays a sig-
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nificant role in seed germination and plant reproduction, so temperature changes will have potential effects on 

vegetation growth and development. The Mann-Kendal test is used to detect trends in maximum, minimum 

and mean seasonal , annual temperature data for ten semi-arid, arid and extreme arid Syrian stations during 

the period 1958-2008.Time series is divided into two equal periods and normal distribution was also used to 

detect the changes in mean annual temperature data and their variance. The results showed a significant in­

crease in mean temperature which mainly related to the increase in minimum temperature than the maximum 

one during the warm period of the year. These changes will have important effects on all ecosystems. 

Keywords: Global warming, Heat stress, Temperature changes, Climate changes, Normal distribution. 
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o.:i\.,/~ ~I [ .lWj ai,i...i.:,Ji .::.l...lJ.lll ~ §J J! ~W.! '/'le JS0-4 <\l,/jb 

Giorgi) b..u#ILJ">..P-~J c1.A.:il:iilI .:ifosJIJ~ 1:?JI_p.J1.:i~';s'I 

.(2008 ,Lionello.9 

~I ~I~ Jl..ul.Oj o~I ..i..,..,,,,.:; ~~II~ ..,:g\...i..bi .::.fo..,.:; 

J ~I I~ 'Y.9-W' .),/..Wj ,LS~lj ~lj ~4-Ji o JI~ "-,!~lj 

' 'YJ_,... 0-4 ..,:g~I o..i..,..i...:..9 ~4-ll.9 ~4-JI .i..,._.:, Jbl.i..l.l ~ ..:i~ ~ 
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lAl-94'.9 ..:it.1.,uJI Ll¥ ~1.9 o.:i.i:-J.1 J.oI¥lI ..1.>t 0JI_p.JI .:W 

~Lo jj ~~ ~_jl~I \46Llu ~ ~I J.ol~ ~ t ..1.>l.9 ,~l:i.;!.9 

0_;1_p.JI ,i=i~ .(2003 ,Larcher , 1980 ,Bjorkman .9 Berry) 

,<4,1~:i/l .:.~I 0-4 e!:"'lj ~ ~j cy:;\+,:JI ~I ..:it.. _9S:..o ~ ~ 

~I <I.;> ).ll 6-;, o..:i..:..i, 0,11.,u.A i.:i~! \4=,I~ ~ ul ~ ..!.J.J.1.l 

.:i~/1'' 0-4 bwt <l.£,IJ:il ..:it.l.,u.lI LJ">j..sZ, d ~ ~.:itc.9 .. ,1.:.,/)1~1.9 

, ~.9 (Heat stress) i$J1._pJI 

.o j..4:....llj hiu _>ii o Jl_p.JI .::.\.,/j:i-o -

. cyJl.)..JI cl..4....1..All -

·i:?¥I~IC9~0.:i.9.;,JI - . 

.(2003 ,oj':il4j.9 Sung) .<$¥I~\LS~uj.l ~lj · 

(Global Warming) i'w, ~1 Js.ii,, 0J1_;,:-JI tl.ii:lJI ~ 

~ Jl...:ill <1..p-1.i..l.l ..:i~I ~t ..1.>l ~ jb.:UI ~I Jlft:i -~ ~lj.ll 
0

/' 0.2 ~ ~I 0Jl_p.JI tl.ii:l) J~ ~ .J.ll -~lyl l.,;.:;,j.9 J 
,(2006 ,o.9':il4J.9 Hansen) "-:!-,oU, cl.i,..., ~~, J').l;.. ~ Js:J 

~jb.:UI ~I 0Jl_;,:-)I ~ Jlft:i o.:i\.,ij ~ ~b. ~ ..!.J.Jj ~1..,.:;.9 

.::.t.1.,uJI LJ">j..sZ, .(2007 .IPCC ,2000 ,oj':il4j.9 Easterling) 

¥1.p.iJ.lll b..u_jll J.ol~ 0-4 u21~j o}_;,:-)I ~ .:.Ip ~ ~ - . 
. ( 1982 ,Boyer) ~l:i.;!.9 u21Jjb:l.9 lAl-94' J 41w )~ c;iI 

~I Js.ji,, 0Jl_p.JI <1.;>-J.l tl.ii:lJI J! .J.iWI l:)Ji_p.JI .:i~/1'I ~j 

~i ('lWI ~ ~IJj.ll ~WI [l:i.;/1' o.:i~I ~I J.oI¥lI 0-4 /'WI 

J <1.>.:iWI _.,.;t....-J, 0-4 ~1 0t ~:il.9 ,(2005 ,Porter ) 

~ L.,Ju:: ~~ i$.1.ll 0Jl_p.JI tl.ii:l},i .b..u.>:1 Jk,W.I ~ ~ ~IJ_j.ll 

,Mittler) LS.»:i/1 ¥1.p.w, .::.I.:i~t1I .9t (Drought) ..,:g~I 

¥~!.9 as.iu_>ll 0Jl_;,:-)I o~ .::.u\+,:JI Js.9 .lj.lJ ~ .(2006 

Kotak) ~1 .w1.,i ~1~1 ..1.>t ..,:g.9.fo.lI o~ ..::..:,.j ~\:ii,i 

~_jl# ..:il_r.:,b 0Jl_p.JI tl.ii:lJ':I _:,l ~':lj ,(2OO7,oj':il4jj 



~ ~I ~I ~>J.ll ..::.al},<:i.>.':il 0-4 Ji~ -u\.4 J\.,w-1 ~ 

"-:!-l,A yl J..,¼.JI ..:.,~~I J ~ <I.,/~ ..l_?.j 0-4 ~ ~lj ~lb:, 

Murat , 1990 ,Sneyers) <\.,/>W1.9 ~, ..::..1....1)'.l.!1 0-4 ~, J 

~\.,/_,,.J1 <1.A>Wt,, Mann-Kendal a1.:.1.s.o ~.9 .( 1996 ,oj>lAj.9 

,( 1990 ,Gibons.9 Kendall)~~, 

s - I 

✓ var (s) 
S>O 

s + 1 S=O Z = 
✓ var (s) C 

s + .l S<O 
✓ var (s) 

n- 1 n 

s =L L aij : ~ 

i= l j =i+l 

xi<xj 1 

xi=xj 0 

xi<xj -1 

yr!'¥'~ 0-'~' ..,..:,) ~ Rj-Ri 

Anderson-Darling Modified Kolmogorov-JL,,.:,.>1 ~ 

·I.? ¥-yl~l,ujl dbill.9..::.a~ jJj.ll~iJ.,,;s:aJ <G.4\5.:JI Jb~I ._H..wJ! .UW.! 

(.> __,.i...:Jlj ~I d.1ilbJ.1 o .;i_;=,)1~ ~ J !~I l~J C9j.b:i.JI~ i<l.l 

.<\.! _j.b:i.11 <1.,/Jl_pdl .;,Jbljbll ~ ~ ~ ~ .9-4 u~ .:u :i 

'1-!\;,JI OJl_;,:-)1 ~ <I.,/~ <1.,/,>w ..::.,~ J~l,, ~ I j~! ('U 

o...y..Ll. j <1.!\;,Jlj <1.!\;,JI ~ iJl.:::, WI ~ ..::.all.=..4 ~ (.> __,.i...:Jlj ~lj 

,(2008 J ! 1958) Lo~~ ..::.a.:U.01 ...Lw:>J oj,.iil <1.,/J~ J ..:sUi;,J1 

.o Jt.:.J.I ..::.a\b:-l.l ..::.a~I..J.>! 1 J.9~1 ~j 

~ I 
(/") twJ'lll __,...,_a.11.1»- Jjbli.l»- ~ I 

~WI 

449.0 37' or 54· 41' 12· 14· ~\All 
'-9\.,. ~ 

385.0 36' 1r 02· 37' 13· 40" y.\> 

575.0 32· s5· oo· 36' 25· oo· tJ "I ) , 

348.0 36' 42· oo· 38' 57' oo· ~ tJ:, 

'-9\.,. 307.0 36' 30· 14' 40' 42· 58' ~ I 

250.0 35· 54· oo· 39· 59· 40" <I.A)\ 

620.0 33· os- oo· 36' 47' 10· ~IJ> 

o~~ 
2 15.0 35· 16' 58" 40· 10· 05· Jjyl ._H..l 

400.0 34· 33 · 27" 38" 17' 49· ..,..,..i:. 
u\.WI 

1333.0 34· 03' 36" 36" 11· oo· .!l;.lll 

..:...:.1= ,.:ii ~ '1-!_;-sl ~14411..::..,J\.,w-':il ..J.>i Semenov Test .(1977> "-:!~1.it..:.Jw a..w1 "-:!~J.11 'J..1.a.1, 

~, b§i ~ p ~ .:...:i:..:; ~ , ':i i"t ~, b¥' F ..::.auL:!-:J1 ~ , a1 .9~ ~ I"~ Js:J <1.,i~1.9 ~' ..::.,\JQ..., §i.11 ~ ~, 

~ ':i u".9J'-UI ~j¥1 1:,i ~ 1¥ p > 0.05 ..:.ul= l.:a~ ,a..,.9J..UI ,~ i/y i J ~j ~ /J_¥:!i 0-4 i..1.,u <1.,/,>w ..:.al~ ~ 

u i ~ ~ 1)-J' <1.,i~1 a,....o_.>,A.)1 J..µu..9 ,~1 b¥' 0' \.,/~ ~1_9110J1.»oi~':i.9 ,~l:i.Ll1J....:,.9~~1~1J.?.i0-4c!.1l.::i.9 

.(1974 ,Stephens)~,ej~~1>a....9J..u1..::.auL:!-:J1~ ~ "-:!-l,Ay' J...>W1 ~ ('UJ '.J>'.9 I"~~ ..r.:4= JS:...,, 0:11..,u.:i 

:~P. a...,jJ..UI OJl_;,:-ll 
,(Normal Distribution) ~1 tJ¥1 Jl+J.>1 

J.i..i.:.l=- u lA J\.,w-lt-4 (Tends) o~':i1l.:::..PJ~l,, ,J/:i/1 • 

(µ) i,,r.L....:,J' ~¥-" ..::.aul;.,, ~~ ~'Ll¥' a1.:.1.s.o ~ z.J1_;,:,J1~J~1J1...w.90~1..1:i~ (Mann-Kendall Test) 

:~~I ~\,/_,,.JI <I.A)h.ly (CT) \,,SJl,.ull ~ly:,...ilj .~I <I.,/~ ..l,!~j <1.,/~lj ~ I 

1 
f (x) crJ 2n 

- (x-µ)2 
e 2 a 2 

The Arab Journal for Arid Environments 6 (2) 44 

(Normal Distribution)~, Ll¥' J~4 ,~w, • 

~ ~ c!.lJ.:a.9 ,~.9t...:i.A u:;::,p:s J l a....1J'.ll1 ofa ~ J'>l>- 0-4 

"-:!-l,Ajll J...>W1 ~ (Normality Test)~, b¥' )1.,w-1 

[\.,/_j.jl ..l _p j 0-4 ~y ~ l,,S.lll _rO ~I ,a.., jJ..UI o JI~ <\.,/~I ~ 

.~ y,!W-:>':il EJ.~1 ~j ..::.a':i.J..ul J 



"-:!h:o..ll ....:S.9_;hll i.),C- al..ol.w o J..9-'"" <F ~l.9 ,~ JSJ "-,/~Io )...-JI 

"-,/JI...-JI wl),,J.I o..,,l...:.:l 0-4 ~__,JI~ <Ui l::i.>)½.9 .(1 ~I)~ 

~ !J.9 o JI...-JI w\,/~ iJ b...::.l.9 \:!';l;.;.1 ..!.l\.:..i:. 0~ a.., _9J...UI (.9.b~ 

~ ..:..9ui.:.:..9 .(M-m) "-:!J\:iil1 J.4u;..9 ,($~' ($)...-JI i.5...u1 0-4 j.f::, 

~_;:, ~~ ..!.l.l~ ~.9 .ol.:i..:..ll.9 ~I 0:!-,> ~ ~ 6..9\;,JI OJI...-JI 

~ ,wlb:.r.ll ~ iJ f'WI 0-4 <\.\,;jb o~ J>l,.. 0
/'lQ i.5~ ()_9-9 

C 
40 
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20 

10 

n 

40 
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~~I 
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i.5~1.9 6..9\;,Jl.9 ~I o)...-JI ~ "-,/~I w'i..WI yl...>- ~ 

wl},,'-4 -1=1...i:..:; J;>l 0-4 ~I w~ (2008 - 1958) """''J..UI oj,.Al 

38 
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~I ..:.I~\ .S~ ~ Loi ,~..:..~~ J '.l/! \,/_¥SA ~ 

J ~I~ ~I o)~I ..:..'.ll..a.o J o.il,ij.ll ~ .:,~I b>'.)49 

0-4 ~_,JI ~3 ,..:..~ ..:....J ~~ ~~3 ~_,JI I~ ..:..lb:,.ll ~ 

u~ ~II.il> 0~ c;,.4..,JI ~ ..:..ll=J.I ~ J o.il,ij.lI ~ o~'.l/I 

~J.l fo i...l ,.S_p-i <l4?- 0-4 -~..:..~-:.,>I;,"' '.ll! l.,?_¥SA ~ . . 
~ ,l.!.l,u)I J '.ll! ~ b...al3 ~~I -..."1,!~I ~ ~I o)~I 

~13 o~I .J,i ~ i..J Q1-> 4) ,...uu;. Js:l o /' 0 .18 J'-Ul.4-,I ..:.i...l.,!lj:, 

.4-91.;,JI OJl~I ~ J..l.l ~\,, Jb.!I~ W=, o\.:i...WI ~ J').G.. ~ 

4~13~l~loJl~l..:..'.li..J..2.oJ~IJl..il.o30~1 .3J_9.i;,..)I 

.2008 3 1958 ~ o..J.:i...o.ll o_;-.ill a....3J..UI ..:..lb:,.ll J 

l..f,~I ~ I &-:"->1' o\:WJI ....a,ipll 

~ ~ ~ ~ ~ ~ I 

..lk/_i.ij.ll ..lk/_i.ij.ll ..lk/_i.ij.ll ..lk/_i.ij.ll ..lk/_i.ij.ll 

0.25••· 0.32•·· 0.34•• 0.15 0.18* ..!.4,l.)I 

0.12+ 0.23* 0.23 0.02 0.00 ~ I_J> 

0.16* 0.25 •• 0.29* 0.01 0.09 t.J" ' ) , 

0.12 ~ 0.27** 0.18 0.06 - 0.03 U"',f,11 J:, 

0.10 0.22· 0. 19 0.01 - 0.02 ..,..J.>. 

0.22·· 0.41 •·· 0.34* 0.02 0.11 ~ I 

- 0.01 - 0.004 0.14 - 0.10 - 0.09 ~..,JI 

0.15 0.22 0.27 0.05 0.05 ~\:all 

0.14 0.37 0.22 - 0.05 0.02 jA..U 

0.13 0.27 0.26 - 0.06 0.04 ; 3j.lI~ 

.b p J~\.,i "-,!~13 ~I ;; Jl_,.=iJI ..::.il_r..i:j a....1J~ - 2 
:O~°il 

4-91.;,JI o)_pll ..:.lb...~ ...,,._._.j.ll J...,').I...JI J,_J:,.:l ~\:j_j 0-4 ~ 

J! 1958 0-4 o_J,-4]I J').G.. <1...,3J..UI ~I..:..~ (4~13 ~I) 

..:.lb...~ J 1.,?_¥SA3 ~\3 ...l.,!I_;:, .:i_p3 2 J3~I J ~13 2008 

,...uu;. Js:l o /' 0.3 3 ° /' 0.14 ~ QIJ-:! ..:..lba.ll ~ 4~1 o ;lpll 

~13 0~1 .:i_p3 ~ ~u 4~1 o)~' ..:.lb...~ J o.il,i_j.)I o.il>3 

O).J> tUi:.) u~ ...l.93 '°~' I~ J~I ~ o)~I tUi:.) ~ 

o.il,/j.ll u:.-3I.,,:, ~ ,..:..ll=J.I ~ 4) ~_¥SA ~:i/13 ~:ii~ ~I 

0.17 JI-Ul.4.,lc;-:.4..,JI o ).J> W.,.i ..:.i...l.,!l_;:,3 ,...uu;. Js:) ,
0 

/' 0.46 3 0.28 ~ 

-..."1,!~I OJI.J> Loi,..:.~ i,,:riWJ ~ 4~3 ...uu;./ o/' 0.36 J! 

....:,J\1i.J.\,, foi ..:..31..ii:i..,, ~3 ,..:..lb:,.1I ~ J 1.,?_¥SA ~ ..:.i...l.,!I_;:, ..Ul.9 

. ...uu;. Js:l o/' 0.57 3 0.12 ~o.il,/j.llu:.-3l_,.:;~ ,c;,.4..,Jl3~I~ 

~ ~ ,..:..lb:,.1I3 J~I ~ 4-9\.;,JI OJl~I ..:..\,/~ ..:..31.iLJ ijo.:,3 

~I~ _H...ui.:.l ..:.ll.:i3 <1...,IJ..l.ll ofa J,4\S:J ~ 4~1 ...,.......JI ..,..l.....> 

~1~1~~ •2J3~l4)~.9-4~W:>~Js:l~I 

4) ~I tUi:.J'.l/I J! ..:.ll.:i .:i.Y-:/3 ,.S_p-:il ..:..lb:,.1I ~ <1.,jJ\1i.J.\,, l.!.l,u)I ~ 

L>-4 JAi u~ ~I o.il> J o )~I .S ~ 0\ J! a.9W.! ,o Jl.}.:>JI ~ J.l 

.foi ~I~ J.,,,> Lo .S _p-:i/1 ~WI 

:~I;; };,:,JI .:.ii~ • 

~Io)~ 4~13 ~I ..:..lb...~I J,_..b:l ~\:j_j 0-4 ~ 

<l.,!~I + ,0.05 ~<I,!~\ * ,0.01 ~<I,!~\ **' o.001~ <l.,!~I*** ..:..'.ll..wl J l...1.,/1_;:, .!JW. oi (3 J3~I) 2008 J! 1958 o_J,-4]I J').G.. 

.0.1 ~ i..J ~I l.il> oi '.l/! ,~_,JI I~ ..:..ll=J.I ~ J ~I OJI~ 4~1 

.2008 J ! 1958 0-4 o..J.:i...o.ll oj,.AIJ a....3J..uI..:..lb:,.lI J 4~13 ~I 4-91.;,JI O;l~l ..:..lb...~ J (%)~1 Jl..il.o3 .:,~I .2 J.9.i;,..ll 

lj~ I ~ I &,1.,JI o\:WJI Ul:!~I 

~ ~ ~ ~ ~ ~ I 

(% ) (% ) (% ) (% ) (%) 
..\k/ _i.ij.ll ..lk/_i.ij.ll ..lk/_i.ij.ll ..lk/_i.ij.ll ..\k/ _i.ij.ll 

11.98 0.30•·· 11 .20 0.46*** 15.93 0.36*** 14.94 0.12 8.89 - 0.50- ..!.4,l.)I 

4.50 0.14* 6.45 0.30** 6.18 0.18 1.34 - 0.02 - 5.42 0.33 ~'.J> 
4.81 0.16* 6.07 0.29••· 6.49 0.20· 0.06 - 0.001 - 8.46 0.66 t,; ·I ) , 

5.09 0.17** 6.45 0.35*** 5.57 0.1 7 1.52 - 0.02 - 53.84 3.94 U"',f,lt J:, 

7.41 o.2s··· 8.46 0.45* .. 7.73 0.24** 4.41 0.06 81.74 6.69 ..,..J.>. 

6.21 0.22·· 4.55 o.2r·· 6.08 0.2o+ 7.85 0.10 91.05 5.21 ~ I 

7.23 0.26** 4.89 0.24*** 4.61 0.16 + 4.77 0.07 26.45 - 1.85 - "-9yl 

6.54 0.24** 5.05 0.30** 10.36 0.33 .. 9.48 0.14 4.17 0.47 ~\:all 

6.81 o.2s ··· 7.70 0.43 ••• 9.46 0.33 ... 0.61 0.01 39.82 1.67 jA..U 

4.07 0.16*** 5.52 0.34*** 6.78 0.25••· 2.35 - 0.04- 177.59 4.28 ;jj.ll ~ 

.0.1 ~ <1.,!~I + ,0.05 ~ <1.,!~I * ,0.01 ~ <1.,!~I ** , 0.00}~ <1.,!~I*** 
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.J~J ,~I o}p)I wl?-_J.J i;, i.:iy.:ijl ~ i<U i}JI a§_;Jl 1~ JbWI 

i.J!.9 ,a:iib.l.ll 0-4 a,_,.,,_>i)I ~I J ..i....:i'I OJ.!"":-' .J_?.J i.)! l.!.1.l,j J .,....,...Ji 

i}JI r,y_;JI ~ '?-'_J-i.JI o~'.:111 ~ ..!.,.p- ,r,y_;JI o.:i.)Jl <\AWi ~~I 

,"-,/_?)I .:il.=.J)U <\AWi "-,/J-:!..UI) ~WI wl~ ~ J'.).L;.. a§_;JI ~ --,4l 

\.4..4 «l_94)1 4,ijb.J o.:iyj.l ~l.:i .J..l=.o _,,ii§, i.)! 1,?~.9:/ i,,S.lll _,,.o:ll ,( 1977 

.(d.4.ll 6J..iu__,,.ll ~_g.;.ll 0.Jl_;,:,J.l i_.,,b:i) j.J~ 0.Jl_,,.:,.ll 6-.?-.J.J tw.JI 0-4 ~ 

J'.).L;.. d..94-)1 i, .Jl_,,.:,.ll 6-.?-_J.J wlb.... ~ ~ o.:iyj.ll t:,i 5 J.9~1 ~J 

b::..~.9 ,JbWI ~ 0 ~ 0.89.9 0.32 ~ ..::c...91_,,:; ~WI oµ)I 

~ ',?J\.;.sll ...:!lp.i'.:l'I ~ o.:iyj .J_?.J ~ ~I_;; ..L9 J..:WI ~ o.:iyj.ll o.l.,, t:,f 

~) ~ c\.94-)1 o _Jl_,,.:,.ll 6-.?-_J.J wli,i:, 3 ~I ~ _9:/ ~ .w\b:,J,I ~ 

J= JJ ..!l.,u.Jl.9 _,,.o...u.9 JJyl j-:!.J J J..:WI ~ [\,/_j.i'.:111 ~ ..:.,.P. ,wll.=...o 

~Io .Jl_,,.:,.ll wi;.£, 4 ~I~ ~ ,a§ _;JI~ ...:!lp.i'.:l'l.9 J..:WI 0-4 

. ~ J= J..J.£4 ~ ~l,9ll r,y_j.i'.:111 ~ ..:.,.p. ,.1-4...u J ~l:ii.ll ~ 

wl?-.J..U ',?J\.;.sll --!l_p..i'.:l'l.9 '?-'l.=JI h..u~I ~ ~ w~I .5 J.9~1 

1983i.)J1958 0-4 .:J:9µ)1~ i.S~IJ~IJ d..94-)1 o_Jl_,,.:,.ll 

.a.....9y . ..UI _:i\b:,J,I ~ 2008 i.)!1984.9 

~4-liO_Jl~I LS~1o_J1~1 ~10_J1~1 

~i,-;-:i1 b..._,:.11 ~l_p.l°:il .b..v_,:.11 ~i,-;-:i1 .b..v_,:.11 ab:,.,!.\ 

\?Jl,,..sll '="'t.-.11 \?Jl,,..sll ..,,.t.-.1, ',?Jl,,..sll '="'t.-.11 

0.02 + 0.89 + 0.17 + I.OJ+ 0.08 - 0.80 + d..,i..).11 

0.03 - 0.51 + 0.08 + 0.47 + 0.08 - 0.54 + ~1.J> 

0.27 + 0.32 + 0.25 + 0.15 + 0.02 - 0.50 + t.J "I .), 

0.05 + 0.44 + 0.08 - 0.39 + 0.01 - 0.38 + ~IJ:i 
0.01 - 0.63 + 0.001 + 0.68 + 0.01 + 0.29 + ...,_..l> 

0.21 + 0.57 + 0.03 - 0.36 + 0.11 + 0.66 + ~1 

0.34+ 0.63 + 0.004 + 0.58 + 0.09 - 0.01 - 4A.,J1 

0.15 + 0.75 + 0.02 + 0.89 + 0.01 + 0.42 + ~\Jill 

0.001 - 0.65 + 0.03 + 0.57 + 0.001 - 0.39 + .J-4...U 

0.02 + 0.85 + 0.04 - 0.56 + 0.11 - 0.48 + JJyl.),!.J 

~ ~w, ;;µi, J'.).L;.. o.:iyj.l1~ ~,., l>\,/_j.il ~, ;;.J1..,,.,,.i1 i,,S.J.+J 

.,.:u,. ui '.:I'! , 0 
~0.8., 0.29 ~ .:i.9\..o.:y Jl..14.,iJ aA_;J11~ .:i\b:,J,1 &-4:> 

~., .(5 J.9~1) .~1 i;, '.:l'!--!lp.i'.:l'I ~ o.:iyj ~ &I.P i<U o.:iyj.ll 

~WI oµjl J'.).L;.. i.S~I o_Jl_,,.:,.ll 6-.?-.J.J ~ o.:iyj.ll u i <l.....iu J.9~10-4 

'.:I' o.:iyj.ll o.l.,, ol '.:I'! , 
0
~1.01 J O .15 ~ Di.P J .:itb:,.11 &-4:> ~ 

5 ~I ~J -~~~'.:I'! ...:!lp.i'.:111 ~ o.:iyj .J_?.~ u__,;.:a:. 

~ ..:.,.p. ,.:ill.=...o ..:..i')b ~ i.S ~1 ;; .J1..,,.,,.i1 <I.?-.J.:i .:ii~ ~ '.:l'w 

.PiJ foi [.\,/j.ll .:i _?.J ~ J..:Wi ~ ii,i:, _9,:1l_;,>J ~l:ii.ll 0-4 J= 
~ ~ r,yj.il .J_?.J ~ ~ l.!..l.,ull ~l,, Loi ,~l:ii.ll ~ b~.9 

·':? )-:-£11....:!l_p..i'.:l'I ~ ~1.9 o.:iyj ~ &IJ-:! J..:W1 
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i.S~I o_Jl_,,.:,.ll 6-.?-.J.J wlb....~ ~j.ll J..,~1 J,;k:, ~\:u fo 
~ l,?~J ~IJ tw.JI .J_?.J 4 J.9~1 ~ ~I a...,1.J..UI o~ J'.).L;.. 

0.15 ~ [JIJ-.:! .:itb:,.11 &-4:> ~ i.S~I 0.Jlp.ll "-,/_9-i=)I w'.:11...\sll 

~ ~\..j tw.J'.:1111-l.,, t:,i ~I wl~l 0-4 ~J ,...uu.: Js:J o~ 0.3 7 .9 

..:.,.p. ,i.).9:i'I 6-.?-.J..Ul,, ~I J.a:9 J'.).L;.. i.S~I o_Jl_,,.:,.ll w'.:l'..l2..4 ...1.:11_;,:, 

~..>-4 "-:I~ i.S~.9 ...uu,: Js:J 0
~0.62 J 0.27 ~ o.:iyj.ll ..::c...91_,,:; 

. .:ill.=...o ~ "-:I~ o.:iyj .:i?. .9,1 -...A,/»JI J.a:9 l.!.1.l..1f::,., ,.:itb:,.11 ~ 

-~ .:ill.=...o..::...... ~ ~1.9 o.:iyj.ll .:.u~ ~ &,>.,JI J..::14l ~l,, Loi 

-f-+,! i<U <:l.:i..:JI J.a:9 0~ d..9\;,Jl.9 ~I o_Jip.ll ~l,, Jb.J1 ¥' ~.9 

.i.S ~I o .Jl_,,.:,.ll 6-.?-J.J ~ ~ Ji-i.:al ~1.9 o~I ($i 

~I i.S~I 0_Jl_,,.:,.ll w'.:l'..J.£4 ~ .Ji.ill! _Jl...llA.9 o~I .4 J.9~1 

.2008 i.J! 1958 0-4 o....G.4,ll op4l.J.9 a...,J.J..U.1 w\b:,J,\ ~ "-,/_9-i=)l.9 

~_9-i..JI ~1 &,'YI "~' ~pll 

~ ~ ~ ~ ~ ab:,.,l.1 

~/_,,;i:i.ll ~/~1 ~/_,,;i:i.ll ~/_,,;i:i.ll ~/_,,;i:i.ll 

0.37*** 0.62··· 0.42•·· 0.12 0.34 ••• d..,i..).11 

0.16* 0.37** 0.13 - 0.08 0.22· ~I_J> 

0.16* 0_34••· 0.05 -O.l r 0.13 t.J ·1 ) , 

0.16* 0.40•·· 0.08 - 0.13 0,29•• ~ lJ:i 

o.2s ··· o.s2·· 0.23 ••• - 0.05 0.31 •·· -,.ib-

o.1s · o.2r ·· 0.004 0.02 0.31 •• ~I 

0.22··· oA r ·· 0.14+ - 0.004 0.29••· 4A.,Ji 

o.2s· ·· 0.49••· 0.27** 0.07 o.2s·· ~\Jill 

0.20··· 0.40•·· o.2r · - 0.05 0.18* .J-4...U 

0.13••· 0.40 .. 0.20·· - 0.03 0.18· JJj.ll ~ 

<1,!~I + ,0.05 ~ <1,!~I * ,0.01 ~ <1,!~1 ** , 0.001~ <1,/~1*** 

.0.1~ 

~I t)j:i.ll /"l~\.,i a,,,~1 o 11__.Pdl 6-.?-J.:i .::.iGi=i a....lJ..l - ~ 

,(Normal distribution) 

.:ilb....~ ~ (Anderson-Darling).Jl.,,~1~0-4~ 

i.)! 1958 0-4 .:J:9J-.iill i.S~l.9 ~\;,Jl.9 ~1 "-,/_9-i=)I o_Jl_,,.:,.ll 6-.?-.J.J 

t.)_¥!1 F wtb:,.11 &-4:> ~ ~I oi 2008 i.J! 1983 0-4.9 1983 

t.)_¥!1 JW:......1 ~ ..ui.l .0.05 ~ 4,1~1 p ~ ..I.,!_;,:, ..!.,.p- ,~I 

[.\,/j.l'.:111 J-:!..ill.,> ~Jb:i..4 .:J:9~ i.J! a...,1.J..UI o~ ~~~I 

¥' ~ I.> ~IJ d..9\;,Jl.9 ~I o _Jl_,,.:,.ll 6-.?-J.J wlb.... ~ ~ J..:,b.JI 

o.:iyj.ll o~l,, ~,., by_j.il ..!.JWi oi b::..>l:/ ..:.,.p. .S J.9~1 ~ ~¥ 

~ ~WI oµjl J'.).L;.. i.S~IJ d..9\;,JIJ ~1 o _Jl_,,.:,.ll 6-.?-.J.:i ~ ~ 



,(PAR)~~' J.,_,.:wJ1 ~ J aiWiJ, ~:i, l..>"'l..o:i.A' J .::.t.4,:J1 

uk w.., ~ t,,S..:U1 _;-4:i1 ,(2001 .Ston) uj:lftl' ~ ~,.,,.::,3 

_klUJI oi ~°l'.9 ,~_;JI o~ Jjb.9 ~I ~l_;,ll.9 ~bl\ "-:!-?-1.:u! 

35 u'! 20 0-4 t,,SJ~I Jt;,..11 ~ o~°l'I) o►l .. ,,;11.9 ~_;,ll o}p.ll J.i\.,ull 

.::.iul+,:JI 0-4 ~I J.¥--..l.l J-9 :i/1 .i.:i:...i, )_9-l ',?_jj:! (o►W.l ~l.., 16 .9° ~ 

,(2003 ,Larcher) .::.l,,J_?J1 o~t.£= ~1 0µ1 J-96 J ;;~, 
~1Ji.~~~t,,S..:U1 ,(Poa sinaica)~~11.,ull1~ 

,(P bulbosa) ~' l.,ull1.9 .J~1 o~J.,j,3 ~4-J, ~l..;..4lJ .i..,.ut+:J1 

·'YJ-9-"' J ~4-,!1.9 ~4-)1 ~ ~\.:J.1 0-4 ;;~ .::.bl.....4 ~ i,,S..:Ul.9 

16 18 20 22 

12 14 16 18 

23 24 25 26 27 28 29 
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J~;; Ji_;,=JI.::.\,/~ J b...:.l.9 ~Uu JI ..!Jl..u2, oi~.:W lo ~0-4 ~ 

~ljbll 0-4 .J,i~I J.,i..l,u u'! ',?_j~ u i ~.¥:/ i?' ,~WI 0-4 ~1..l.11 ofall 

-(.)""l_;-4:il.9 .::.l~I Jt.:.:..:.1.9 ~p!S:i.9 .::.iul+,:JI Jjb:ij ~ "-:!-?-jl~I 

J "-:!-?-jl~I Jljb :il )_94b ~l_jl J.9:il .i.:i:...il ~I oJl.):>JI ~ 

,(2008 ,o.9~j .9 Cleland t2005 ,o.9~j.9 Menzel) ..:.it.l+,..!1 

.::.1~ "-:!-?-jl# .::.1~ u'l ':>_j.9:! .J-9-"' oJi...,.:,JI '½>J-l twJI 6~ -!.ll..:U 

',?_j.9:! .<y.il...a.:i.!°l'l.9 ~l.9 ~IJ_jJl.9 ~I .::.1-k'Ull 0-4 ~l.9 Wl,!b 

~ u'l .i§ly lo ' 'YJjb::JI J.>1_;,11.::.1~ J,;w u'! oji__,.:,,JI <\;>J-l twJI 

o►l..l6. <J 4J.... P.9:! Lo ,~1~1.::.4,:J1 ► '-►-t ~ t,>1.,;,3 ~, ('MU~ 

16 18 20 22 24 

14 16 18 20 22 24 

20 22 24 26 28 30 
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~'ll3 ,-,.,~,~~J3 (2004,Haffez3Ashraf) Sorghum 

~3 .(1999 ,o.9;.loj3 Wilhilm) ol.W.ll 0-4 ulll~ ~ 0-4 

a,,~_;,ll w~I 0-4 ~I -...il,i~l3 ~Io _;Ip- tw.Jl,, )t:u ui ~ i 

a,..=, _;,ll <1.1..lWJ 6.s,>'u.ll tt~:il ~ ~4,JI (jb\.:J.I J o ~I ~I 

Artemisia herba) ~li1~1 ~' J:..A (Compositae) 

<\:IJ)' J:..A (Chenopodiaceae) ~'.r .,.i, <l.l..lWI3 (-alba­

Haloxylom a.;,:;.,,.J13 ,(Salsola vermiculata) 

,(Haloxylon salicornicum) .!.r..o.,JI3 ,(articulatum 

J Lll).~ ~ /".¥' ~, u2i~3 (Atriplex sp.) J.:..,Ji ti~i3 

.-...a,i~I "-:/I.J..,,3 ~I _p-I3I 

..l~f'' ~ 3fo ~ ~'ll 3 ,.::.4-J.l ~u, ._s~, J 0_;1..,,.,,..iI tw_;t )_9.1 

~WI J3 ~I.J3)U ~UI wl!¼.1I J yl~l ..!.3..J.:> __,I ! 1,?~_9.1 ~ ,~UI 

1,?.JI_plI..l~f'I J-.> W= .(2003 ,oJ~,t... j 3 Morales) _)3~ ~u, 

.r4:t1 ,(Stomata! Conductance) a,;..ow, "-:!,l.9WI ~ ~ 

J.,iw ~~I ~I J.hA ~I~ CO2 _JW.:UI J.hA J 46 faj.l 1,?J.JI 

Net) ~ ~, ~, J.::U.... JI...:. ~L;:; u! I,?~ _9.1 l,?J.J, .r li1 ~' 

Morales) a,;it.,...:J, tt~li, 0-4 ...1:!..al' ~ (Assimilation Rate 

~ w ,( 2005 ,Feller 3 Haldimann ,2003 ,o.9;.Loj3 

~I~~ Jo.;1..,,.,,..iI "-? .J..ltw.J'll ~lwl.r-=,t:iJI~ ';;/ 

~~I ~I ~ a!)WI J Jl> ..!il..J.:>! __,I! ..:.ll:i j3~ J.,i ~~I 

"-:/Jl_p- wL:c,~ ~ ~ J:,.A:il 1,?_;l..,,.,,..it J4'-ll ~ ~ ,~13 

,(2003 ,Larcher) ~~, ~ ~t.,, ~ ~ w ~ i 

··- ~"11 O..lu · a • • . .:..11 I.·. - 011 .. ~~L;:; · 11 o I -- 11 tw I ..s~ · ..:.lJj.J u--- _.)c, 1.,r::r- -------- ....,...- '-" · .Jr- _) - ~ 

l,?~_9.11,?J.J,3 ,(2008 ,o.9;.Loj3 Gratani) ~>lb.1I3 ~~, ~..w 
(Net Ecosystem Exchange)~~,~, JI...:.~,..,:, u! 

. d...uWJI tt · :ii a..._,.t:ul 1 ~ ~ • l.....a ... <". · .. - . .9-' - · , ._,- .r"' . u-----d 

i.r4i w4-J.l a,,:i.9-4 ~ -?l:i~ __,I! ~ o.JI..,,.,,..iI w-:>W,..il ~ 

/"J.4ll ~1.,,::, ~ <½,13:il ~l:uf'I o..lL:c,j __,I! 1,?~_9.1 ~ ,4,il::-:,,! 

&,i.,.ll J~ ..S~I O_Jt..,,.,,..i, tw.JI u~ ..:.lJj.J ,~I 0' ~WI 
. . 

J 4,1.... ...,:,_9.1 (~l:i...i.JI J~ 0-4 ~13 ~ A,:=, 1,?J.Jl)-...il,i~l3 ~13 

-~~l~IJl...:.J.hA 

j.#=..,:,tw.J'll(?:'l::-:,,f'l.r-=,t:iJ1..::.u.,.;,i..!ib.,,:i'l0-4~10i0-4i....::.,J1~ 

.1.:..,. .. 1, . 1.1.-. . •. .:..11 I.•.-clIoo~O..lu ' ·a -W,J1b...,•lt'aCO 
u--:' I '"'It' ---31.,r ::,- -------- _ _) ~ (,r · ~ ~ 2 

~, ~w, 0~ ,( 2007 ,Rogers 3 Ainswort) ~~' ~' 

-~~':ii ~1.9 .r4l ~ i"J.4l' o..lL:c,j J ~ o_J1_;_._)1 tw.J':i 

&,i.,JI ~ J~ ~_9.:i.ll (jb\.:J.I J ~:ii ~Io~~ 
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~ WI 
- ,,,,.,,,.,,.,, 
- <,J.lnifoll 

9 10 11 12 13 14 IS 16 17 

..HI~ 

~ 
3 4 s 6 7 8 9 10 11 

' 

~ I 

' 3 4 s 6 7 8 9 10 11 

tj_~I &3 6.,,~13 .S~I o_;t..,,.,,..it w'll.hA J [L:c,_j.:,'l/I .5~1 

.2008__,1! 19840-431983__,1119580-4 09.J,.iill~~I 

0,1~ 14) c:~ 'll 0~1 .::.t.t.,...:Jt .94' !"'-""j-4 ~ o~ ,._s_p-i ~ 0-4 

("'--"jll J l,?~I ~I ~~';;/ "-:!.J3~' wl_p-.il.1 0-4 ~~I wl,.,..4s:ll 

~I [l:uf'l3 J:.-4:ill bl.W.ll ~ ~.J...u!A ~ l,?J.ll .r4:ill ,~'WI 

.(1986 ,Andreev) 

,ot--1ttwl · ~.::,L, - 1:_c1o..1•·-1I 1 .. -b_o.,L-.~ ... -, .J .r- .J 0-4 - -~ v-- . :r.-~ L-=--

..:.ll:i.9 °/" 23 __,I! 16 ~ [-..4.All ~ J:.-4:ill J\;-1I ol ~ ~3~1 ~ 

"-?.J..l tw_;t 0~ ..:.lJj.J ,~I ~I~ ~WI allb:.....I0-4 oj,.iill J~ 

J )..>-""i ..!.3..J.> __,I ! 1,?~_9.1 .Julljf'I <U> .J-4 J~ J\;-1I l.l.2o r_;l> o_;t..,,.,,..it 

o/" 31 O.Jt..,,.,,..it wj3~ t:i! ~'ll.9 ,y~I ~3 y~f'I J.::U.... 

tw.J'll ¼l::-:itl'' .::.,~w, ~ 0-4 i....::.,JI ~ 3 .(2005 ,Porten 

ij.,;.!..lll (..)"'Ut.a;;. ~ J y~I o~I <U> .J-4 J~ o.JI..,,.,,..iI "-?.J..l 

09.9..,,..)1 ~ o..lL:c,j ~ (1998 ,.,.9;.Loj3 Perrotta) j..p-JI3 

~ 3 .~'JI, ~ ul! 1,?~_9.1 ,.\j~ ,(2002 ,oJ'>loj3 Wardlow) 

,o.9;.Loj3 Guilioni) ~ ~ ~t:uf'I J..i::. ~ 0-43 -,.,~, oj3 

&,i.,.ll ~ J~ O_Jl_pll tw.J'll u~ ui ~¥.' ..:.lJj.J ,(2003 

a...l....a>.. J.>I.r c;-4 J:9I¥.' tw.J':il l.l.2o o:il i.fo.:, ,o...1,/..LC ~ wt.r-=,b 

o~I <U> .J-43 '.Julljf'l3 '.Julljf'I J.,._9 lo <U> _r) l,?_;l_p)I ..l~'.}lJ j.l?-

4,1.... ~3 «~'l/I ~3 ~I o~\b ~j£, __,I ! 1,?~_9.1 lo ,(y~I 

~I ~l_;,ll wt.\.+,:J a,,..,:,~, wl..J.:> jll ~ 3 ,J.;.=WI ~l:u! ~ 

J.,i w~I J ~I.r-=,t:;.JI ~ ';;/ 3 .~I ~ljll J ull..l~ ~ 

.u.iu_r a,_..,..,1..=,.. wt:i u~ wl,J _¥.:JI~';;/ J ,._s .;,>:ill tt~:il 0-4 ~I()! 

~ 0-4 ,.J.9:11 J.>1.;-ll ~3 ~..r.,:.Jl 0-4 o_j,.All J'),b o_Jl_;~I t\.i,;,J\ 0~ 

0-4 .(2004 ,oj;.Lo j 3 Young 11997 ,0.9;.Lo j 3 Guilioni) u3.ji,lI 

a....,.t:ul .'a W.., ...ii.., . .:..11 ~Io I tw I ; ' · i · .<". • ..S . i cL.L>u -· , '=' . -r- 3 - .J.P" .J j-Jj,! u u--= _p- _ 

ob....JI (Corn)ol·••-111,.r ' oJ.ll 1-.• ~, .I .. -w, . -· 3 .r- ~~ _) v-- - - v:-- w-=,, 



0-4 ~WI ~I J>l>. ~IJ 1,,$ ~IJ ~~I o 1IP1J <\,/~I 
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Le) a.,......w, o11_pJ1 ..:it,i~ ~ a,i;J, J ~~1 a,ijb.;J1 ~¥ i.,Jo:, 

~0~10J..2.J%-0Ji.;-:-J1twJ'u~.!ll~ ,(2004 ,Houerou 

cui :i! ,a,,_,.;-1, ~, ~bJ.1 .u.:11.:,.,, ~ a.,......w, ...:9_9_,,.bl1 ~~ u i 

<\,/~I ~bJ.IJ ~I ~4-.Ji s:.lbill ~l,, ~UI .i~til jj.,1,/ -l.9 

W •&,i)I <\.,/1..l.,>J s:.t:..:.ll J>l>. "-:!-9lS:JI 1\b.o:ll ~I§, f'~ Jb- (J ~I 

j,4,lj ..:il,u! (JJ ,o~I t'.~:ll 0-4 ~11,,$..U ~1...:9~1 (J 4,1..., )~ 

Salsola) ...:91)'•~' J:..o ~1..:it.Jj:>J1 ~~_, ,..:iu4-.J1 0-4 ..y..al1 

~ i?'-' ,I.ill~_, (Salsola inermiS) .s_,,...u.1,_, ,( volkensii 

<\.,/1..l.,>j &,i)' .,»ljl J>l> ~~I ~WI (J f'l.iJ:.)U ~ ~ l.lJ~ 

..:!~ 011...,-:-JI tw}()~ ,"-,ljJI ~ "-:!-9lS:JI "-:>_9by1~1§,Jb- (J \At,~\ 

._;S.+,o ~ tl~:a'I o..1.2. ~ ~ 

i;JIJ ,s:.UI ~ o~ <\.,/J_¥li ..:il,,~~I ...1>-i J~I ~ 1..>"'-9\.:u ~ 
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Abstract 

This research was carried out during 2009-2010 in some Syrian govemorates, Lattakia (Slenfeh), Damas­

cus countryside (Assa) alward) Al-Sweda (Dahr elgabal), and Aleppo (Kafer genneh). Some phenotypes of 

wild Mahlab (Prunus mahaleb L.) were naturally grown in the forest of those regions. These trees are more 

than 50 years old, adapted with the environment of those regions, highly variable, have a strong vegetative 

growth and good fiuit production. In this study, 22 phenotypes were described, and later six of them which are 

superior in the morphological characterization were selected; their locations were determined using GPS and 

they were described according to International Plant Genetic Resources Institute (IPGRI) descriptor of chen-y 

(because there is no descriptor for mahlab) with photo graphics for their trees, leaves, flowers and fruits for 

every type. The statistical analysis of fruit's weight and core/ fruit percentage was done using GenStat pro­

gram in order to determine the least significant difference between data and the relationship among studied 

phenotypes. Finally, these phenotypes classified in two groups: The First contains: (REwl I, LSr7) and cor­

related with (REsl) by ratio 86%. The second contains: (AK3, SD4) and correlated with (LSel) by ratio 89%. 

The wild phenotype (SD4) was the best in all characters. This clearly shows that there is a correlation among 

studied phenotypes even though they belonged to different natural spreading sites (locations). The correlation 

among the morphological traits was further proved using the statistical program SPSS. In addition, the quan­

titative results related to the morphological description exposed using the box plot of the same program. 

Keywords: Wild Mahlab (Prunus mahaleb L.), Phenotypes, Description, Relationship . 
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t9-J ~\.::.,\.9~°l'I ~ l,.Jtb,1!3 \#=_,,.:l ~ 0...1.,/~ .::.,\...,\.).l ,:..i,!.J .. ,>-f 

4\+.l_,,.:l ~'..r.-l ~ ~,.)3 ~.ilA .u~ (1996 ,.,3~ 13 Gass) ...,..J.:-11 

-<1.:/J.:i.+Ji v"I_J,ill3 J~:il 

~ 13 ...,..J.:-11 i.J.=:t 4\+.IJJ, ~'.>-:' ~ (1996) Socias ~ 313 

,4\+.13_)3:i\ ~IJjll ..!lj-411 ~ ~ ~ J-.}13 •($.).i,JI JW:::.f"i ~ 

..)! cu... .i~3 Jo>jl ..:.,..p- , \.;ii.,....,\==, ~I d.s!i..9-4 ~ OJl.:.:ul ul~3 

.P .mahaleb ~ 1 Prunus~, 0-4 <I.:!.>-:' t'~t ~w 
<1.:1.r.l' t'~ :t, .)~..c. ( 1997) Hernandez 3 Vivero ~ 13 

~l..l..A ~ o.J..al...JI ap.w, ~' ....:!3pl ~ ~ , W->-13 

-~' 
.::..~1 .::..1..ii..::,1..9-4 (2002) .,3~ 13 Pflugshaupt v"J.l ~ 

J~j:il,,4.,L:.:i..4~...:.u\S3 ,l.;-w:1~ 1=,Jl-4~~0_,,..:u..i..ll~~I 

0-4 4~ .i..i;,,.:u o .,,..WI .::..t.4-l-ll ol ..:.,..p- , \4=al..i1..::, ~ ~b. 3 Jl.4.:Jl3 

-<1.,/JJ.;-ll ~ _>Sll .::..k. ..,._ii:.Jl3 ~ _>Sll Cg~\ 

~1.p.. :t, u-ui, l':!~3 ~ (2001) .,3~ 13 Chehade i'l! 

k....::. ~ t.:.:u, ...:.r......>- • (tLi1...J1 ~) -w :4 Prunus •·· '-" . ) - 0-4 . u . '=' u--:-

,C9IJ3 :il3 J\..o.:,..ll ~\3 ~ j-lll (...)4'~1 ..:.,..p- 0-4 W..,13 ,~\ J.oi~ 

~ 3 ,.i~~~1.::..1..i1..::,1_9l1~1$.ll1(Shanon)..,...1,¥~'3 

~I 0-4 ~~ 13 ..!l~ u l Q!-+l ..:.,..p- ,ai...;...1...u.l.1 tl~:il .::..~ ~I 

~, ~¥ .....iil.:i.>1 ~ 3 ,i,,S.r.J1.,....bl1 ~ 4:1~ t'~t 8 \4-i-o Prunus 

Prunus avium u-,Ji J ~:t, 0....1> ~ .»~ ~ 0-4 ~1.p..:t, 

~ 313 .Pmahaleb i,,S.r.l' ...,..J.:-11 ~ 0 .. 59 0 ts ~ ~ ,(0 .. 79) 

~.)jll <1.>Wl3 a..i.)jll~Jjb3o~luj3i:,t.,,.::..1..i1..::,\~~' ~ 

. .ll~:il ~ 1.9~\ ~:ii.::.,~\~ 

.)~:t ~1.::..~1 a....1y.1.,i (2005) .,3~ 13 Kollmann i'IA 

0-4 <1.:/.;-w:1~\ .::.,ly...lao. . .;J.\ ~ ~ o _,,..:u..i..ll3 <l...i....,24 ..)! 14 _J-4-£:1....,_.b.ll 

~~\ ~jJl.9 ~~.Ii ~j ,..,_b1i.Jlj ,tJ.;-ll Jjb.9 ,.::..4-l-ll J-4' ..:.,..p­

tuuJ°l'I .il.ijl W=::. .::..~, ~ l.!~1 .::......1.,11 ~, .::..~, 0-4 ~~3 

o..l.121 \.:.:ul h.u I ,~ ~ ~ 15 ..I> ...:.r......>- , -- •11 -,,.t.... ... . · ...cc. ) . .)j . . .9 .. ~ L.-v-

·tW1.9 tuuJ°l'l.9 Jj..s.ll.9 ~I~ bl.4:.,:il 

~jlJ-9J.¥' W4'~' ~ (2007) Khalighi 3 Ganji~) 

, j-WI o ~ ..:.,..p- 0-4 ~~ ~ j ,ul.>,1! ~ ....,_.b.ll 0-4 ~ 1 7 t.S..i..l 
, , 

J4:, I.I.:,~ L.:.,_,l,u .::.._;-461 ~I .::.,1..ii..::,\jll 0-4 ~~j '~Jjll <1.>Wl.9 

LS~.9 « blll .J! ~I ~.9 ,o~I _94i o~) ~L...l J.ol~ 0....1.s.,1 

0-4 % 57 .. 9 J.oij-Sll o..l.121 ..:.li.o.9 ,(~Jjll <1.>Wl.9 ,~ _H,91SJI 



SD4jlpl 

REsl jl_,b.JI 

~ ,(2 J.9...i;-)1) t91_¥1 ~ J o..ut...ll ~WI w~I ~ ~W.! 

ijl__,lQ ii~ J== w~J 6....JJ...UI j_µ ~I .y__,,.JI J~~I J~I (CU 

L.t..J.I "-,/J.l,, l4,:,~ 0-' <1.4;>l:JI ~IJJll ..::.:i/l_j.2.j:i/I ~ ~ ~ 

(.>.li:i.:i ~I wul~I ~ J Jj,!bll ab L., .9,l ~ ~ JJ.l,, ) w.:u, ~ 
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LSr7 jl~I 

AK3 jl_,b.JI 

REwll jlpl 

:~l~l_;b• 

,a....,\1..ill ~ljl ~I ~jlll -

,GPS JI j~ f'l..1:,.:;...,t,, 9..r.,3Iyl:,.11 1 w.:uI t91.9-4 ..::.l,!::,t...1>!~ ~ 



. (6-4,.j\.3 d,~ ,~..1:i..o) :~I ~ - 2 

,ab...~ •~) u~::l'I ~~ ~.9 :($~1~1 ~u=:, - 3 

.(o~ 

u~I 10 (J -.:.i4,o>W1 J_9b h...~ ..J.>.l ..:...p, ,-.:.i4,o>W1 J_9b - 4 

:~w.l~ U"' .9y . .lA jl__,b Js:l ~ o ~ ~ 0-4 o .)--UA 

·l"-"'l>;;~­

·i"-"' 2 ul! 1 ab..,~ -

·I"-"' 2 < <1.1.,,,_9b -

<\-9 J,jll ..::.i~l3-4 * 

jl__,b Js:l ~ 0~ Js:l t.9y-a.J1 ~ 0-4 <1..9_)_9 25 -.:.i..J.>.l 

,a_...1.).ll ..!.U~.9 U"' .9y.l..o 

:~w.l~.:..,uj..:...p, <1..9_)_9)1 J_9b - 1 

i"-"'2>0~­

·1"-"' 5 ui! 2 0-4 ab..,~ -

·l"-"'5<;;~­

,~w~ ~.9 <l..9_)_931 <fa~ - 2 

I"-"' 1.5 >o~­

·I"-"' 4.5 J! 1.5 0-4 ab..,~ -

·i"-"'4.5< o~­

,(tJJ) ifa_>,Sll .J! Jjbll ~ y~ ..!.ll~.9 :<1..9.Jjll ~ - 3 

1.4<uJ~ ~-

1.4 .91.2 0:!-:1 tJJ u~.9 ab...~ -

1.2 > ti J ..:...p, ~~ -

:<1..9_)_9)1 ~- 4 

·i"-"'1.5>~­

·i"-"' 2.5 .91.5 0:!-:1 h..,~ -

·I"-"' 2.5 < J:!_9b -

i,r'Lal (
0 
i') o_;l~I .;:,~ J.l ~.,:...0 

J~IJ..J.u 
2010 .9 2009 u<>.,sllw-

1.,$.,_i..,:,JI ~I 
(rul 

19.9 7.5 1350 E: 36° 13- 32' 

18.7 7.8 1350 E: 36' 13· so· 
28.33 12.7 520 E: 36° 54· 29' 

20.5 5.4 545.7 E: 36° 40- 32' 

15.97 3.83 650 E: 36° 18- 53· 

16.5 4 650 E: 36° 19· 17' 
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~ ~ ..:,l..li...:,\ ~ i·1 .1- ii • tc_ ..:,~ lw.Ju , t, .1~ - ..9-4-:' )~ .J'i"-U'~ 1.:7' ·-'-

~I) ~1_)_9)1 4i+,/= fa a...1_)..i.,, 'll! ~l..li...:, ~\bj.,, i' ►,JI ~ 'l/ j 

. ( ~1_)_9)1 

• .L... 1• ·"..:, • ··1 °11 a., -11 ....il•'I · a..., " ..:,~ ..J.>.i ... ~ 
)~ - ~ ,.,,.. .'Po' 1...- ::J" 0-4 - . _j-J - ('1-1 

..H~ <J ..!.ll~.9 ,(3 J.9..\;>JI) ~ ~b..:, ul;-,.9 ,a...,jJ..UI ($..r.,ll ....,.,.bll 

<J ~I .l.Jl.¥1..:..,_?:-I i>Jl.l~ ~w.ll 4_;.JI •~.9 •~_i..:.-9 ..!.i_?:-1 ~ 

' 
U"'l.!-i ~ ~ <"-,/J~ I cj.:..o.l <J ~IJj.ll ~I .!J__g:,...,JJ 4..0WI ~I 

a.s..,,...:.ll ci.,,_;.JI ~ J.,i.:-1 ~l,,~I ~Wlj ,(pH) a.a~, 4?-J.l 

,i)SJl-.:.i.9j'ilj •i'~~1..::,u_,,,fo.9 ,"-,/~lii.lUl~yl....>j ,(ECe) 

~j-Sl 4.J-ll c.r,:u~I ~ ~I...:.! ,r_l.:i.ll ('~t.¥.lj ,r_l.:i.ll J~~lj 

.J..o ylj ...::.L...llj ~I 0-4 4i+,/= _,,:, 

J~lj J~j::l'l,, c1.w:>G.ll a....9J..UI "-,/_;,JI j_,,bll ~I ..:,l..li...:,l_,l.l ..:...J.>.i 

~I ..:..i__g:,...,JJ 4..0WI ~I <J ~Ui.ll ~_9).9:1_i..:..9 ~ <J Jj.:i.,..llj 

r~l IPGRI J+9 0-4 ~' j_;S:31 ~§i JeJ.i r1~1,, ~1_)j.l1 

j_;S:11 I):!-:' "+,,Wu.ll ..:,Ui..:,1_,l.1 ~ <J ..!.ll~ j ( ~ ~ ~ _9..4 .i _p, j 

C91Jj::l'l,, ~ t....,_,..9 ..:,l..li...:,l_,l.l ~ J:!..w.9 'J~I ..:,Ui..:,1~ ,....,.,.bllj 

.(.i~\,i J~j::1'1 .i~) "-,/~ j.ll ~l...sllj ,(~.il.s,,i.9 ~) 

ii J.1,J1, ii ~1 <fa~, J_9b ..,.,~ (Caliper) w,...,.J #=\,/+11 r~1 

~ •"-,/~j.ll ~l...sll J1_9blj <1..9Jjll .its,,t U"'~ 4?-J...1..4 ii_,..b....oj 

•Jj.:i.,..llj _)~I uj_9l _;.,1....> ulj..,.o i'~' 

:l>~l..::.i~l3-4* 

.::,\~I •~! ~ ~.)...I.Aj o~I ~ ~j ,~I i,~ - 1 

1)1....JI .b.p..4 U"'l.!-i .l~I ~.9 ,("-,/~.9 ,6.b...~.9 ,~) "-,/~I 

.~lii_9,9_)':!...Lilil.:.,,1.:, tUuJl~J~)U 

i,)C t IA,_) 'l/1 
J~lw- ~_,!.I 

(j')~I~ 

N: 35· 36- 15· 1308 (u.1.o)4.pi.i~I 

N: 35· 36- 44· 1300 (~ljl\.:J.l,C)~~I 

N: 36° 36- 27· 403 (4-~)...,.1> 

N: 32° 4r 39· 1533 ( JR.l1.J4li:,) .u,,,.,...i, 

N: 33· 54· 69' 2097 (J.:,j/-l.J_gll Jl,..c) ~-l ""',!.J 

N: 33· 53· 53· 2009 (~.Jf-)~""',!.J 



:..1,/~ jl_;b Jf'= 0-4 OJ,:Y 25 <1....IJ..l i...::. 

u..P (tJJ) ~~I ~ Jjbll ~ 0-4 .!ll.:i.9 ,oJ.l.,JI JS:...:. - 1 

1.25 > tJJ ~ 4.9fo -

1.45 u'!l.25 0-4 UJ L4~ 4~ -

1.45 < UJ ~ a.J.9tb:i.A -

:u..P oJ,:Y 100 JI uj.9 b..u~ - 2 

-t lO>ujJll~-

-t 15 ___,l ! 10 C)-4 uj_9ll b..u~ -

-t_ 15 < uj_9ll ~.J-" -

:OJ.:ylOO JI ...,.J U).9 b..u~ - 3 

.t_3 >ujJll~­

-t 5 u'l 3 0-4 ujJll b..u ~ -

-t 5 < uj_9ll ~.J-" -

,"-,_J\:i.JI u1_9l:ll ~ ~ J.9-l.,JI u_9l - 4 

. J.-olL~.9 ,~~i.#,' 

,(%)Jt.w1--,.JJt..:ii~- l 

~J.9.:Y uj.9.9 o~ 100 ujj:l .!ll.:i.9 JL4.:J1 --,.J JL..::.:l ~ ~ 

: "-,_J\:i.JI a.J.iWI ~ .!ll.:i .9 ~ ~ -....ii 

100 X (J\.~I uj_9 / J_9.i,..ll uj.9) = J\..Q.;JI JL.,i, 

6...4...i::,.:;...J.I o.iUI <Uj= (%) J_9.l.,JI ._,.J t)L..::.:l ~ --,.1\...> i...::. .!ll..i.= 

,a.J.iWI~ ..!.l~)U 

100 x (J.9.:i.,..ll uj.9 1 ..,.Jli ujj) = Jj.l.,JI JL..::.:l 

6..AWI ~I J "-4==\lill \.,;.;> _9l ~~ J9cA ',) ~_jJI ~ .::...i..L> 

jp\ ;.9,:Y 0-4 ~_jJI ~~Ii...::.~ ,~l;_jJI ~I..:.,~ 

.b-1.9 ,2010 3 2009 ~w1 J~ soxhlet jl4?- /"1...i.,;.:;_...,t,, <1.... .9J..J.11 

~ ~ ~ '/" ~_9~.J,-//1 ~ ..a.,i jl4;,,J1 0-4 ~I ~jJI uj_9 

: "-,_J\:i.JI u:i--:,1_¥]1 & .9 J.9.l+U yb __,JI ujJll.9 .__:g¼,JI uj_9ll J ~_jJI 

100 X (:.U\;,JI a....plloj3 / -.:...,i_jJIQj.9) = (%) ~4-Jiuj_911<) -.:...,i_jJI ~ 

o.iUI ~ X ~t;,..JI uj~L,, ..:.y_jJ1%) = ( % ) yb __rll (Jj~I J ..:.y_j.JI ~ 

100 / (~t;,..JI 

-;_9.1,J.l yb__,JI uj_9ll J ~_j.ll <I.,/~\ ~I ~\:u ~ .i~~I i...::. 
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1-,> _;Al _j.ll ..l ~I ..::_i\..li.,.Q\__9-4 * 

<1.,i~_jJI D9:s'I ~ 0-4 l.,~j i.i~ 25 0-4 <l..iu~ ~ .::.,.b,.\ 

:<1...ily . ..U .!ll.:i.9 u-".9J..l.A jl_).::. Js:.! a.J.:..4-4 o ~ Js:.! 

~ tJ-iil\,, JL..::.:l~I ~ 0-4 u-"\:ii,/J ,i.,S~_jJI ..l~I J__9-b - 1 

,___,l !~.9.i~l~J~j:i/l~~l.::.,~~\41...1,, 

-('"-"'2.5>~­

·t'"-"' 3.5 u'! 2.5 0-0 b..u~ -

·('"-"' 3.5 < J.,__9-1::> -

:..l~\,, J~j:i/1 ..l~ - 2 

-J~ji8 >~­

.o~j 12 Ldl 8 0-4 b..u~ -

.o~jl2<~.,>-4-

0~1..::.il.ii.,.Q1..9-4* 

.::..loljlill .::...b-l.9 ,~\ /"\.4:j ab-_,>A',) 4~ i.i~ 25 u-")~ ~ 

,a.,_J\:i.JI 

:1-,>pl ..l~I J__9-b h..,~ - 1 

-('"-"' 2.5> ~­

·('"-"' 3.5 u'! 2.5 0-4 h..,~ -

·('"-"' 3.5 < J.,__9-1::> -

:..l~I J ( o.l.9WI) ;l4:ul ..l~ h...~ - 2 

. .i~\,,;W8>~­

. .i~\,, or=, 12 Ld! 8 0-4 b..u~ -

. ..l~\,,0~12<~.,>-4-

: (U J) ~~1/Jjbll <1..9~ 0-4 ~.9 'J\..Q.;JI JS:...:. - 3 

t=J~1-,>.9fo­

t<J~1-,>~­

t > J ~ ~ -

,o .r=, 100 ujJ h... ~ - 4 

-t 20 > uj_9ll ~ -

-t 30 u'! 20 0-4 uj_9ll ah...~ -

t 3 0 < u j_9)1 ~ .J-" -

,a.,_JWI ulJl::11 ~ ~ ~ ~I J~I ~ J\..Q.;JI uJl - 5 

.9i ..,.Jl\,, OJ.l.,JI Cg~I 0_¥,l ~.9 ,l>J.i,..l\,, ..,.Jli Cg~I ojA - 6 

-C9~~1 a,ijA .9i ,ah...~ .91 ,~ u_9S::. ~ a.J~ 4;Jl=..a.:.1 



.(1989) .:u')uj.9 Jb,_j.9 ,(1970) Mouterde 

Ca CO 3 ~ 0 i ( 3 J.9.J.;,J1) a....9y.ll.1 ~1JJ.1 a,._;:,~ ~w ~ 

~ .8.86 .9 6.53 ~ pH ~.9 ,% 42.08 3 0 ~ ..:...>.91_.,,:, 

~ ~) ~IJ!.1 u-:=,, iJ <½~I i>..1U1 ~ i>~ 4_;J1 ui ..:..._A6i 

,<l..ii...i.1... iJ c.}-oJ ?~ wl:i ~ i 4_;.ll ~~\ ~I ~.9:1.9 ,(ol..l.,!~l.9 

\.4-4 <..\J~I J~ iJ ~.9 «1..1,/~I iJ ~.9 ,~ ~ iJ c.}-oJ ~.9 

11.,;,i Lo~~ 1~.9 ".,.._;Ji ti~i ~Ji~ u~ ...,...kll j4J u i ~ 

.(1992) Huxley .9 (198l)Bean41 

j_;,bll ~ ~ U-:C, ..\_9?-j ~ ~~j-9JJ!.I ~_9:i.JI ~b.:, ..::.W..\ 

<\4,l~ ~ -=...:,~ ~ ,~\ <½p,ll ~IJ!.11,).4 o:i,P-UI ~I 

i>..uWI ~I J..ol~\,, w~IJ!.I o~ __,;,b ~ J..1,/ Lo , <l..w..ii..j ~ Jll iJ 
w..1.,ii.9 ,(2002) o_§')uj.9 Pflujshaupt o~t Lo 1~.9 •~¥ ~ iJ 
Lo~ ..!..l.l:i ~.9 ,~I ~ 0-' tw1'lll i>..1\.,/j ~ ~°>li.>I j_;,bll ~ 

5 .9 4 u'll.9.J.;,J1 ~.9:/.9 ,(2005) 0.9')-lAj.9 Kollmann '4-1! ~§I 

a.., _9J...UI j_;bll 6-.! )~\ ~ Jjb ~°>li.>1 i)! ~ ~ j-91Jll a...1y..1.JI ~ 

i.}JI ,a..,.91...UI j_;bll J~I ~ ~ ~ ..!..1J..:i£::,.9 ,J,1_~\.9 ~I~ 

Chehade ,:l,/.l!~§l Lo~~ ,~3 ,o..r.-i=l1.9 ab...~1~ ..:...>.91_.,,:, 

.(2001) 0.9')-lA j.9 

,~Ui..alj4,LI ~~f'I J...kJJI - 3 

.(6 J.9.J.;,J1) t 29.9 .9 19.55 ~ .;~ 100 ujJ ~ ..:...>_f;:, 

~ C9.9_,,..iill -=...:,~ ,.;.,.p. ,a....91..ll.l j_;,bll ~ i ~ SD4 jl_;,bll C9~.9 

J.!i yl....> i...::. ,J..o\S:Ji ~I~\ ~I &.9 4~\ o~ ~ 

?I~\,, % 5 <½__9-i.s.4 (.$~ ~ wloljlill ~ LSD 1$__9-i.s.4 C9.;-! 

..:...~1JJ.1 ~ a.,.1_;i1l1 6..;>-1..1 a...11..1 i...::. <I.I%- i.r.9 ,Gen Stat7 ~u.J-:' 

,(Cluster Analysis) i,,S..1~1 ~1 ?'~4 j_;bll a....91...u.1 

41\:ii:i.ll j_;,bll ~ WU::¥?--4 ~ ~ ~j4.<.Q..O iJ ~ i.}Jl.9 

i>~ ~.9 ~I wU::~i ..!.11:, ~ YJ\:ii:i.JI ~.9 l,p~lj4:I 

--,,1....> ~ ~~ J ~ i.;.i1.9 ,(Dendrogram) a.,.1_;i1l1 

i...::. ~ ,Euclidean J..ob.4 &.9 j_;,bl1 ~ ~1.b1.,u1'll1..:...')u6A 

~~j-91JJ.1 ~_9:i.J1 ~w <>'"_>S] SPSS 18 ~u__,.,, ?1~1..!..l.l..:i£::, 

foi ~.9:/ i,,S..:U1 (Box plot) ~.9~1 .b.wJ.1 J>l> 1.).4 ~1 

...:...1.:.l:-:J.J (Central tendency) <½fo_;,11 ~j.:J1.9 ~ ~ i.9 

a....91..ll.l w~IJ!.I ~ .bl.,u1'lll (.$..l..o ul:!-:J <l..w..iJ..j ~up,ll ?l~'ll ~I....,! 

. ~ ~ .bl.,u 1'lll I~ i> ~ .9 j_;bll 

,J ~ <1..:, j 1,?p,ll ...,._.kl\ J~\ ~IJ!. ~1...yll w'll_?.ll J>l:,.. ~ 

~ 0-' \,pu::\..iu)I ..:...>.91_.,,:, ,.;.,.p. ,(2 J.9.J.;,JI) <l...i..,i\.,u.4 ~ J.bw 

i)! 520 ~ <½~1 l,p'l/_9b4, w'll.ls.4.9 ,jµ 2097 .9 403 ~ ~I 

-~ 28.33 i)! 4 ~ ~ ii..uWI iijl_r>JI w~J..\ h...jJ-4.9 'f-4 1350 

....:9..1~ ,.;.,.p. ,1Ll.:u'lll J-,...hil ~~ i.}JI ~WI a.;_9__,.ll ~ J-1.:! l~.9 

~ 1$~ ..!..l.1-l,>.9 ,~4-JI LP.9 1--1?- '4.b_)I "-,p--w.,,_..,JI ~\~\ iJ 

jl.~-=...:.~.9 ,%5<½__9-i.s.4l5~~AK3jl_;,bll~.9~'½~ " --1?- <1...i..,il.,u.11 ~.9).::JI ~ ~I 1,).4 ~ ;;~ ~IJ.9 O..J:!->:i 

(%)~~\~I 

~ ..::.1... J..oJ 

14 22 74 

30 20 50 

42 14 44 

34 46 20 

48 26 26 

48 24 28 

r\:il1K 

.l:.j.9J.!:i1~ REsl j1_;,bl1 ~w ~ ~ 1..a.9 ,....:9.9).::J1 ~ ~ ~ l.bl4ii .:uU=!.9 

.a....91...u.1 ~1_941.J ~.,,:, ..:...l.i..,/.c J.,;.1.::,.::, ~w .3 J.9~1 

rl:i.l1P ~1N <1.,/~0..\l.o CaCO
3 

EC e 

(~/~) (~/~) (%) (%) (%) (dS1m) 
pH ~Jll 

224.65 3.8 1.01 4.420 0 0.69 8.86 (~)~~\ 

176.75 10.1 0.20 4.790 6.33 0.43 8.08 (i,,..1ljll(J.!.') ~~\ 

126.6 3.1 0.08 0.575 42.07 0.6 7.38 (~~)...,.J.:.. 

172.15 155 0.128 1.73 4.385 0.68 6.53 ( ~I A,i>) ol..l,iJ-11 

200.6 24.7 0.39 4.52 2.262 0.5 7.1 (.lJjll Ji..w..c:.) ~..\ '-'YJ 

425 .1 68.6 0.25 3.39 0 0.46 7.22 ( ~~) ~..\ '-":I) 
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<.f, ~ _;JI .l ~1.:.Ui.w:,lj,4 o.J J~I ..:,Ui.w:,ij,4 

.l~ Jjb Jjbb..j1.o u<>J-Sll Jjbll 

JIAj~I .l~I (i-) J-i.sll (i-) (i-) 

.l.:::..wj1.o ~ .l.:::..wj1.o ~ ~ 
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The Effect of Using Different Colors of Mulches on Soil Temperature and 
the Productivity of Tomatoes and Cucumbers in Greenhouses Cultivation 
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Abstract 

This research was conducted at the Research Station of greenhouse cultivation affiliated to the General 

Commission for Scientific Agricultural Research (G .C.S.A.R), Damascus to find out the effects of the most 

important Mulches colors used on the cucumbers and tomatoes under Syrian environmental conditions. 

During the first growing season (2004/2005), the minimum and maximum soil temperature increased but 

cucumber and tomato productivity were not increased significantly due to the delay in planting the crops. Conse-
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quently, the experiments were repeated in an earlier planting date for the second growing season (2005/2006). It 

is found that mulch, in general, raised the minimum and maximum soil temperatures and increased tomato and 

cucumber productivity as the increments in productivity were significant for blue and red mulch in comparison 

with the control. The increment in productivity ranged between 5 and 15% for cucumber and 11 to 24% for 

tomatoes. The economic return was feasible even though the growing season was only for spring cultivation. 

Keywords: Greenhouses cultivation, Cucumbers, Tomatoes, Colored mulch, Productivity, Soil Tem­

perature. 
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.( 1999 ,Baudion) ~'.14J, ~'~a,,~, a,,~.,J1.9 ~, 

o.9>loj .9 Orzolek .9 (1966) Wooley .9 Downes ....l?-.9 

..:!>U>-'il 0 1 (2006) El-N emr .9 (2005) Lamont .9 ,(2000) 

..:!>U>-1 ~ ~I.:, ~UI ~I...G.:i....l (.)-ll ~I ~_,:,3 ~W.:.til.9 ~I J 
0J1.J->3 o►W.!i.)A (Microclimat) ..:.it.4,.i.ll.,, ~, ~J.J, ~, 

Lamont.9 (1963) Sheldrake .9 Schales JW.i.9 ,a,,~; .9 

(2005) Lamont .9 (2000) o.9>loj.9 Orzolek .9 (1999) 

Jw.t W:, .4;#=,l,Jl3 4_;.J1 o;I_;-> (!:9J J ~Wl '?-'~1'1 p:.11 u! 

) Manutention .9 (1976) Rickard .9 (1956) Emmert 

~ ~W.13 y~iil ~ t.,k o~I J .}JUI ~ i u! (1984 

J ~u,~t. J l.!>U>-i wl...lJJ.ll ~ ~w.:, .:._Aol.9 ,~ .a,,_;.J, 4~J 

..:!>U>-1.,, 4.9~\j ~I ..:.i~IJ_j.ll J~ ~6..o ~ ~W.:.!.9 ~ 

pt:.::. ~3 ~u, ()~ OJI_;,:-]\.! ,J~I ~ 6.,,:..9 cl.A~\ ul~:.11 

(,,>.lll ~I ~:ii I.J"'~'il3 4jui.Jl3 (.)""b:i.A'il J.,,6..4 ..:!>U>-1.,, 

3 (1965) Takatori .9 Lippert JL.:.i ....l:ii! .~u, 0 ~ ~ 

( 1988) o.9>Loj3 Decoteau .9 ( 1993) Murphy .9 Orzolek 

~ l,)"'~'i, J.,,6..4 oi u! (2000) o.9>Loj3 Orzolek .9 

) Orzolek .9 Mandez ....l?-3 .J.j.9 .cl.A~, 0 ,~ii, ..:!>U>-1.,, 

J _,,.;...:,ii, &b+U rw.:.! ~ i ~ l ()Jj:.11 ujlll \j .}JUI ui (2003 

03>Loj3 Orzolek3 (1999) Lamont....1?-.9~J 1995~~ 

. .,>-4>iil _;JUI ~\~\ ~ ~ \ ~W.:.! ...:..l.=i 0J3..u.,,.ll ui (2000) 

¥> ...1.9-""ii, 0 jll1 0 t,, ~w, ~w.:J, (2005) Bachman ~ 3 
~~) .._:g~I ujlll Loi ,y~:i/1 ~ .U.:...O ~ \j:,~ ~iii 

~ ~ ui 'i! <1.,1_;.ll OJI_;-> ~J.l ~J a,p.1.:, i,)A ~ii, u~ (ujlll 



4) wl2..4 ~ J Jfa ~ 0-4 ~ ~ .b.l t<U ,..:.,.,p. ,(d..,IJ~ ..a,,~~ ~I d..,/_;,j .il...u:! t<U -\.S#,0.9 L!..Lo ~'}(,, ~ J.>1.i 

w,k u.J-9 iJ ~I ~.9 ..a,, ~~I o.iUI v"~ t<U.9 ,(wl2..4 ~ wl<l_;-9 w'! ('U~i ..)-4-Sll ~ J~i w.w.9 ·~' 1$..ll.+ll .l~I 0-4 31'3 ~I...:.! 

~ ~ ~1.lll ~I .ll~I I.Ai •uj_~I ult,;,~ 
0
/'105 o)_,» _)l,p,Ji J~ ~I~ t.Jj ,..:.,.,p. ,<1.;;:l)_j.ll ...L-J.1 ~>l,Ji ~I 

' 
J~ 0_J,!Wl,, <\...::>~I W_)~ w;,, •.J.A~.A!.>31 j~ <\bl..,~ b:.Jlw,kww\.+,i.Jl~~I...J.lw.,j~.9 ,0_).9..i.;..,JIJ~.»:ill~l.9 

,pHJ1 j~ abt....~ pH v"~ t<U 3 ,(~\b.i ~) NaOH -~80 <1.;>.9.ij.lib~i~.9~4O.1.>i~, 

-~ J~ o .J,!l2A wy_,,s:..Jl.9 

:<1.,i~l~3-4 ■ 

2006; 2005 _9 2005; 2004 <1.;;:IJ_j.ll ~_¥ J» d..,1~1 w.l4:. 

~I..:.,~ a..ow1 ~ <U.,1\:JI ~I wU::l_)j.ll ab_¥)\~ J 

(/'50 X /'8.3) ~'}(,, U-:!,1 /'~I ,..:.,.,p. ,(d..,1_;~/~.i) ~IJj.li 

j~ abL..,~ L!..Lo_9 ,0.9ft.+o 200 ~1.4....,.~!y,l~J.j\jj-:I~ 

~.9 ,~ ~ ! y,l ~ ...,.i-9-,Ui ~ t_jjll L:,,91...UI <1__94)1 ~_;b,, ill..i:. 

0-4 ~ LJI.J-4 <\bl..,~ ~l..,.JI 0-4 d..,1~1 ~~~ ,wt:....,_¥_;.~ 

. o /'25 o JI_;> <I.;> J.l w,k ~ wl:i...., _¥ fa ~ ~ i.}Jl.9 ~~I 

<\.;>J.l w,k 2005; 2004 ~jll J ill...u.ll wl:i....,j-4_;,j ~ \<U -

/f:iT J'>l> 
0
/'15 o)_,» <\.;>J.l w,k.9 '.r-''.r.-! /b~ ~ J'>l> 

0
1'18 

,..:.,.,p. ,J:IJ-:'i /u~ ~ ~ o/' 12 <I.;> J...UI J ! ~ ~ ' v" )Lo 

. ~..a,, ill...u.ll ~ _9i 

<\.;>J.l w,k 2006;2005 ~jll J ill...u.ll wl:i....,_¥_;,j u.,u -

I b~.9 _J,!\.;.,/ /~WI u _9-i~_9 ~.l /J.9 :i/1 u_9-i~ ~ i J» 0/'18 

01' 12 w'! ~ ~ ' v".)1..4 u.:i, J» 
0

1' 15 oh,> <1.;>.).i w,k.9 '.r-''.r.-! 

.~..a,, ill...u.ll ~_9i ~ •J:IJ-:'i /u~ ~ ~ 
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<I.;> _9.l _j.A b jb> w,k J..o~ ~I~~ tfaJUI ul~i w>lol2..4 ~ jj 

,wl.Jfa 4 .9u.ij.11b:.Jt,, (t.4,:, 16 =2 * 8) wl2..4~ i:.4,:, 16 J...l14.,l 

.(ANOV A) 0,1t.,.:J1 J.,;.b:i <I_;-;>! ('U.9 

~ w,k I..?°~~ .!.lJ_j.9 : \.S~l_9 ~I 4..;Ji o)_,» <\.;>J.l -

<1.;;:I...JI ~ _Ab)I ..a,, .9 ,(\.S~I) 8 ,00 <1.;;:I...JI ~ l>~ ~ 10 

•Jfa ~~(~I) 14:30 

~.9 'I..?°~~ .!.lJ_j.9 :~I _9 \.S~I <1__94)1 o)_,» <\.;>.).l -

-i$_A.:.li.b..uj,lll 

.J.9:i/1 w,k ~~i u:9.1-4 J...l14.,l wt.\.+,i.J1 a,e.w.:.i -

.lij-4_9 ,~4'- o.il..4) ~~I 41=,~1_¥ ,..:.,.,p. 0-4 .)L4.:.JI ~_9-i -

J.,;.b:i <I_;-;>! ('U w;,, ,(wyfi-..,.9 ,..:Sl,_,..li.9 ,.ll.o.)_9 ,<l...::>_¥>_9 ,~i_j a_,.L.:, 

~ p,:,c.4.9 a.:u...._,JI -!J_?,l 0Jl.l) pc.o iJ ~I w>lo~ 0J_941 .)W 

,~.i) ~IJ_j.ll ~I..:.~ a..oW1 ~IJ d..,1,li:::i/1 lp-~~..:.,~ 



,a_ijJI OJI_;,> J ..::.i>'.AWl~i:i ,'i..9i 

:01.9...li.+llJ~ * 

,J.9::il ~jll -A 

0-4 ~ :<1.,i_;J.l (,?~I (.>~I OJl_p.ll "-?-J.l .b....~ - 1 
J~ ~If= _;JUI uljll ..:...,.:; (.> ~I <4_j..ll O ;I_;-> <\.;> J.l u i 2 J.9..1;,,JI 

4.>') .JAWJI (.$...U ~ ~ W ~ j ..::.u\f= ujlll (<>,/~~IA.,. O.Jj-1..l.,JI 

iuJw 0 1' 1. 7 iJ! 0 1' 1 ~ a,i.)4.:.lt o.l\.,/_j.lt ~.¥A U'>'.9 ,(~ 0.9...i.,, 

~ l J ( % 5 <\,/j-l.s.A -S ~ ~) <\,/j-l.s.A Cg.9->431 .,~ ..::.ulf= .9 ,.JAWJ\,, 

a,ij-l.s.A Cg.9~ a,ii .b:,J,::, i..J ~ ,~ ~ 101~► .9 , ~Lo/ .Jl:!i.9 •1 .. b,•i/04 

-~1 _;JUI uljli ~ 

0-4 ~ :<1.,i_;J.l ½?~I ~I OJI~\ "-?-J.l .b....~ - 2 

ujlll (<>,/~ _;JUI ..:...,.:; ~I <4_j..ll OJI_;-> <\.;>).l u l 3 J.9..l;o,JI 

..::.u\f= ~ ,J'~T ~ J .JAWJl.9 (.$_;>:ii uljl:i/10-4 ~ i ..::.ulf= l9Jj:i/l.9 

,.JAWJl 0-4 ~i.9 (.$_;>:ii ~:ill J')b (.$_;>:ii uljl)U a,......;.J\,, <\JJWO 

.JAWJl.9 _µu, uljll ~ 0 
/' 5. 8 J! 0 

/' 1. 5 0-4 O.l\,/_j.ll-=--31_;; ..:.,.p. 

a,>1 .l tw;t b::.-'>1:/.9 ,~ .(% 5 a,ij-l.s.A -s~ ~) a,ij-l.s.A C9.9.A>.9 

~ iu1w (J.9:ill ('W"~I) IJ"JlA/1l~T ~ J')b ~I <4_j..ll o}_;,> 

~IJ_j.lj ,.)4.:.ll 1~ J ~I ~I o...t..:, o.l\,/_j.l ip (.$_;>:ii ~:ill 

,Jl~I ~ 01.9-1..l.,Jl.9 )~ 3;6 j 3;2 &1\:i.,i ~I...UI (.)">):ill J J~I 

._µu, J.l.b:! i..J ~ l_r.,i...:, '-? ~I ~1 ~ ulf= ..:.,.p. 

~~ ulf= :<1.,i_;J.l (,?~I (.>~I OJl_p.ll "-?-J.l .b...._,::i-4 - 1 

.!Aw.JI <\J >' o ;\_;,> 0-4 ~j I>\.,<= '-? .)4.:.ll (-S ~I) <4_j..ll o JI_;,> <\.;> J.l 

..:.,.p. ,0 jll1 (<>,/~ ~ IA.,. z. 1.9-1..l.,Jt J~ ~If= _µu, 0 1jli ..:...,.:; 

(.$~ ~) <\,/j-l.s.A C9.9_>4ll ..::.u\f=.9 °/' 3.3 i.)! 0
/' 0.5 0-4 ..::.::...91>' 

<\,/j-l.s.A ..r.:i:,.9 ~ Cg.9->431 ..!..lb ..::.u\f= ~ .~If= ~)U (% 5 

CV (%) LSD o.os .l.,..,t ~UL.:, 

5 1.63 21.44 21.44 
2.3 0.82 23 .27* 23 .08* 
2.3 0.78 22.58* 22.64* 
2.2 0.75 22.75* 22.89* 

~w 0-4 .uu_;.., ~4 '-?) ~ J>L> 0-4 ~1.9 1-?Y' ~ 

.::,~ ~ i.9 ·('WU 40 -S_;>:ill.9 ~\:i,.jj\ ~~WI~ .b_p 

J>l> Q:-1~1 ~ '-?Y' ~ ~.;,b ~ 1 J.9..1;,,J1 J ~, o..i..-.:i/1 

a,....,W1 ~IJ_j.ll .::.lA....G.ll u.o.l! l4.::::, ' ('WU~\ Jljl,:::, ~l:u'ti'l.9 ~I J>l_;-4 

-~' ('W"-9-4 J>l> ~If= 

('W"~I J')b ~~I <\.,/,lS.)I o..i..-,:i/1 .::,~ .1 J.9~1 

. Q:-1~1 ~ (t) 2006;2005 

,-.. ,-.. ,-.. 
:I\ II") 0 ,::t- f~ - N 

~ -- ~ -- ~ N ' 0 0 -- ..J' 

~ ~ ~ ,::t- M 0, 
M N z -- 0 C"'! 

,-.. -- -- M '-0 
II") 0 - z 2, ,::t-- N '-' 

__, __, __, 

750 5000 8000 8400 1000 

,J.9::il ~jll • 

U"'J :/1 i.)! J~I ~ ~ ,2005;2;7 &1\:i.,i 01.9-1..l.,JI J.9~ --=15 -

'-?~_j.ll .l~I ~ .::.\:i\+DI ~jb::i ~.9 ,2005;3;6 &1\:i.,i ~I...UI 

~ ~lj ,2005;5;26 &1\:i.,i ~lb:lill <\,/1..y ..::.u\f=.9 ,..,,..:.Wt 

.200517121 

(.)">J:/1 i.)! J~I ~ ~ ,2005;2;7 &1\:i.,i J\.pJI J.9~ --=15 -

,2005;4; lQ &1\:i.,i~lb:lill '41...L,i..::.Ulf=.9 .2005;3;2 &.J\:i.,i~I...UI 

\,,.iWI ~ jll • 

i.)! J~l ~ ~ ,2005;12;13 &1\:i.,i Z.1.9-1.l..,JI J.9~ --=15 -

.l~I ~ .::.u\+DI ~# ~.9 ,2006;1;17 &1\:i.,i wl...UI (.)">) :ill 

~l.9 ,2006;4; 14 &1\:i.,i ~lb:lill <\,/1..y..::.u\f=..:.,.p. ,..,,..:.Wt'-?~_j.ll 

.2006;7 I 11 ~ 

J! J~l ..:.,.l:a.; ~ ,2005; 12; l3 &1\:i.,i J\.pJI J.9~ --=1J -

2006,;2; 16 &1\:i.,i ~lb:lill o..i.;..9 .2006; 1;8 &1\:i.,i ~I...UI u.:>1:ill 

.(2006;5;28) (.)"'-4l:..!1 .)4.:.ll <\,/~ ~ ~l.9 

J-4>1 .al.:. Cg;_jl ~ I 
21.12 20.13 21.59 v"JlA/;1.lT 

23.33 * 21.89 23 .2 1 * 1..H.J-:1'!01...i.+,; 

22.44* 20.95 22.49* ..9,.1\A/ 11.!i 

22 .62* 21.29 22.68* ~_9.1/ul_Hp-
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CV (%) LSD o.o5 .l~i ..:!UL.:. 

6.1 2.68 28.21 * 30.78* 

2.1 0.85 27.31 * 27.39 

1.1 0.42 24.70* 24.63* 

l.5 0.56 24.75* 24.78* 

:J.9:ll ~~\ -A 

6 J.9~1,:.r.:+: :"-,l_;J.l '-? ~\ -5 ~\ i> 11..-JI ~ J.l b..¥-4 .1 

..:.ulf= ujlll ('I-:!~ ~ Lo..,, ~lf:::, ~UI uljli ~ 4 _;JI i> 1'.J-> ~ J.l u i 

,.;.,.p. ,(% 5 i.S~ ~) ~.9"'14 (j_9J-A.,>.9 i>lbill P.!-=- 4_;J1 J ~ ~ i 

~_9-'14(j_9~ ~j~ ~~U:. ~j . o~ 2.1 j 1.2 ~ o.l'-:!_j.ll u.>jl_jl 

ij_¥U ,.;.,.p. •_9-:!l.o / ;\,_ii ~ I~ ~lf:::, ~:ii J ~I ~UI u1_9li ~ 

~ (j_;j:il ujlll (j_¥Uj •.l.9-'"':il.9 ~ :ii u jlll ~ u jlll ('I-:!~ ~UI 

·(,?_9--'14 C9;1.ii.,, ~:ii 

7 J.9~1,:.r.:+: :"-,l_;JJ '-?~I ~I i>JI..-JI ~ J.l b..¥-4 .2 

..,.-.i .aw. ~;ji 
u.,UI 

~I 

28.2* 24.99 29.55* !.)";Lo/ ;ui 

26.65* 25.11 27.48* J,u-Nu~ 

24.14* 22.38 24.57* j.,!Lo/;'-:!i 

24.48* 22.76 24.56* ~_9,!/ul_r-1j.> 

.J.!> :il ~l.9 (__,..,_;Lol_;l~i) J.9:il ~I I~~ ~I ~UI u1_9li ~ 

~1_9:i.ll ~ ujlll ('I-:!~ a.:._;w .l.9-'"':il.9 (j_;j:il ujll (~..9,!/ul_r-1j.>) 

.(4J.9~1) 

~ i>1.9..l.i.,JI J~ ~~I ~I 4_;J1 i>_;I_J-> ~J.l ..:.lb....jl.4 

(..1.4>WJI) a,_,bi:; u.9.l a.,,_;J1 J ,:yk ~ l4..o ~ i ~lf= ~u1 ti~I 

.9 °~0.8 ~ ij_J-4)1 u1_;:,.9 ,(% 5 I..>~ ~) ~.9"'14 (j_9J-A.,>.9 

~:ii~ J ~I ~UI u1_9ll ~ 4;ui:i.A ..::.ulf:::. ~ ,0 ~3.4 

d)loWI ~ uJl.11 ('I-:!~ ~UI ~_¥U ,.;.,.p. ~..9-:! /ul~j.> ~ ,~ 

/~WI u~lf= (,?~ J .l.9-'"':il ~ _J-4>:il uJl.11 (j_¥U ~ .~lf:::. 

0jll1 ('I-:!~~ Lo..,, ~lf= ~u101_9]1 ~ ~1 a.,,_;J1 i>).J-> <l.?-J.l ui .( 5 J.9~1) J,u..,ii /u~.9 ~l.:..,i 

.(2006;2005) ~WI !"-"'JilJ~ i>1.9..l.i.,JI J~ 4jJJ (°~) (,?~I i.Sy.i=JI i>;l__pJI <1.?-J.l h...jl.4 .4 J.9~\ 

CV (%) LSD o.o5 .l~i ..:!I.A... ..,.-.i .aw. ~_;ji 
u.,UI 

..w.JI 

1.7 0.47 17.70* 17.5 17.78* 17.05 17.98* ~u... 1..,,.;UJ1 o_,.;lf::, 

I.I 0.31 I 9.18* 19.13* 19.23* 18.33 19.25* _r-1~ /J.:.I..,,..:. 

0.8 0.23 19.38* 19.23* 19.43* 18.4 19.38* l.,)";Lo/ ;ui 

0.9 0.29 19.90* 19.75* 20.03* 18.78 19.78* J.,i.;..,il/u~ 

1.4 0.49 22.45* 22.28* 22.20* 20.83 22.10* j.,!Lo/;l,_ii 

1.4 0.5 24.73* 24.73* 23.53* 21.48 23.65* ~_9,!/ul_r-1j.> 

CV (%) LSD o.o5 .l~i ..:!UL.:. ..,.-.i .aw. ~.)ji 
ujlll 

::;+:JI 

1.4 0.44 20.8* 20.85* 21.25* 20.08 21.1 * _r-11.l,., I ..,,.;UJ1 0_,.;lf::, 

0.9 0.32 23.43 * 23.3* 23.55* 22.1 23.53* _r-1~ / J.:.I..,,..:. 

0.8 0.3 24* 24.08* 24.1 * 22.85 23.95* v"Jl.o/_;uT 

0.4 0.17 24.35* 24.5* 24.58* 23.43 24.53* J.,i_;..,il/u~ 

1.4 0.54 25 .5* 25.6* 25.5* 24.08 25.45* j.,!Lo/;l,_ii 

0.9 0.39 26.95* 28.25* 26.88* 24.88 26.9* ~.9,!/ul_r-1j.> 

CV (%) LSD o.os .l~i ..:!UL.:. ..J-""'>i .aw. Cg;jl ~ ~ 
2.7 0.92 21.96* 22.76* 21.85* 20.63 22.29* l.,)";Lo/;ui 

2 0.71 23 .00* 23.33* 23.03* 21.85 23.12* J.,i_;..,il/u~ 

1.4 0.32 23.60* 24.18* 23.54* 22.3 23.95* -"!Lo/.)'-:!i 

2.1 0.76 23.11 * 23.58* 23.07* 21.46 23.05* ~.9-:!lu'.r-'► 
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..::.u~ ~~ ~u, ul~i.:,..,.:; ~I (?~I "-,ljJI OJ'.}> "-?-J..l b...~ 

(9.9__.illl ..::.u~.9 ,~~ ~)U.9 o\b.ill ~ "-,ljJI J ~ if' \.4..4 ~ j 

/ulJ-l►.9 ,J,u.,,1 /ub,;,3 ' -.>")IA /Jl~l.9 ' .>,h~I b~ ~i J "-='~ 
~~ ~UI (9_¥U.9 I~ .

0
/' 2.9 3 0.7 ~ o..l\,/_j.ll ..:.r.>3l_jj ~ '~~ 

~ w.,..,. ,~l.4/_;\,/i ~JI?~ Cg).ii,, ..l_,..,:ai, ujlll.9 ~WJI ~ ujlll 

ujlll ~~..9 ~:il..9 ,..l.,..,:a'l..9 ,(9Jj:a'I ul~:a'I ~ <I,!~ (9..9>9 <l.,il ~ 

.\.S_)>:a'l~:a'IJ 

~I J.>l.1 <1.,i~I ol_94)1 l, _;l_p- "-?-_;..l b... ~ 10 J..9~1 ~ 

b>.~3 ,0
/' 25.5 ..9 22.5 ~ U'..>-" '=5.JJl..9 ,2005 i'W ~)).,Ji 

i.,;,?"J~I .lbi.ll ~ ~.J ~ a.:a.,.b ,_,.;,_.,,.J Ip uly-lj> J ~~I 
'=5.JJl..9 «1_94)1 o_;I_;> ~ L4 o~L:JI ~:ii~ 2005;5;12 &,_;l:i,, 

~ 2006 /'~ J L4i ._;_#,=.ll.1 ~I J "-,ljJI OJI_;> "-?-.J..l ~ ~I 

•
0
/' 26.6 3 25.2 ~ LJl__i, <1.,i~I o1_94)1 OJI_;> "-?-J.l b...~ 1:..91_;:, 

CV(%) LSD o.M ..1..,..,1 ...st...:. 

4.6 2.13 30.36* 31 .94* 

1.6 0.65 27.53* 27.88* 

1.1 0.44 27.18* 27.15* 

2.2 0.86 26.05* 26.3* 

CV (%) LSD n.os ..l_,..,I .:SU..:. 

5.7 1.4 16.08 16.15 

1.2 0.35 19.73* 19.70* 

1 0.32 20.25* 20.10* 

1.3 0.4 20.45* 20.25* 

3.5 1.19 22.02* 22.70* 

1.3 0.48 23.85* 24.60* 

CV (%) LSD nil'< .1_,..,t ..:SU..:. 

3.2 1.06 21.2 21.4 

1.3 0.47 23.58* 23.78* 

1.4 0.5 23.78* 23.98* 

0.6 0.24 24.83* 24.68* 

3.9 1.54 25.68 26.40* 

1.1 0.45 27.75* 29.05* 

(% 5 (.>~ ~) <I.:!~ CH;-ii,iJ olhil1 ~ "-:IJJ' 0-4 ~ i ..::...:.~ 

~ (9..9_>9 <1.,ii b:,.b ~ /'~ ~..9 .
0

/' 4.8 ..9 2 ~ o..l\,/_j.ll u>Jljj ...l..9j 

~u, (9_¥U ~ ,~l.4/_;\,/i ~ ,~ ~~ ~:ai, J -S..»:i' ..:..~W.1 

W..,i ~:ii~ (g_;j:a'I C9_¥UJ ,~:ii ujlll ~ ..l_,..,:a'13 ojlll ~~ 

-'=5~C9J\..o.,, 

:~WI ~-'11 -B 

J..9~\ ~ : a,i_;jj (,? ~I L> ~I o JI~\ <I..;> J.l .b... jl4 .1 

~UI ul~i ~ Jl,p.ll <1.,i~I L>~I "-,ljJI o)_;> "-?-J..l b...~ Qi 8 

0 ,.,.::,3 olhil1 ~ "-:IJJ' J ~ ~i ..::...:.~ 0jll1 ~~ ~ L4.,, ~~ 

~~~::IIJ<l,!~(93_,-iill..::.u~..91~ .
0
/'2.7 3 °/'0.6~(9_,-iill 

w~W.1 ~ <I.:!~ Cg..9.>9 <l,!i b:,.b ~..9 ,~..l /J..9::/1 u_9-i~ ~ ,~ 

~~ ~UI (g_¥U ~ ,~~ IC.i'J-l► ~I~~~~ ~:ii J 

.~::/l..9 .1_,..,:J1 ~jlll ~ ujlll 

...,._..;:..:;.i .at..:. C9_;ji ~ 
30.65* 27.11 30.33* ._,.._;Lo/ _;Ioli 

27.52* 25.32 27.34* ~.>,11/u ~ 

26.47* 24.23 26.94* ~l.o/_;\.,11 

25.69* 23.41 25.8* ~~/ul.),}j> 

~ I .at..:. C9.J_jl ~ 
15.7 15.58 16.3 j:}\:,.; /2.:J 

19.73* 19.18 19.78* .>,!l_r.:! /b\+.u 

20.25 * 19.63 20.30* ._,...Jl.o/.Juf 

20.13 19.78 20.43* ~.>,11/u~ 

22.12* 20.45 22.43* ~l.o/.J\.,11 

23.95* 21.9 24.15* ~~/ul.>,1j> 

...,._..;:..:;.t ..at..:. Cg_;j i ~ 
21.55 20.58 21.48 .),}U:/ 12.:J 

23.55* 22.48 23.48* .r.}i_r.:! tb\+.u 

23.95* 23.28 24.00* U".Jl.o/.JUf 

25.00* 23.88 24.98* ~.>,11/01...,/.l 

25.43 24.57 25.57 ~Lo/ .J\.,,I 

27.80* 26.18 27.90* ~~/ul.>-1► 
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0-0 (2000) oj)l.ojJ Orzolek o~JlA ~ r.,j\:il.11 o~ ...:..r..a..91§,J 

i>;I_;-> a;:..;.i ~>'J (~Ul) u_¥:1l:Jl ~ ~ r=, ~\ ~ \ ui ..:.,.p. 

ul ..:.,.p. •u.¥:1l:J1 ~ ~ iii a.o ► a,~w ..:s~ l,, wtl.:i,;,.:, a;,.. 1 ...i..,, a,, ;Ji 

o~I ~ill \.4,.,.. •• :.l/3 ·~~La.:..,,~ c...iil ujlll i'Y~ .¥> ~ i 

~ LSj>ill ul~ill lAi ,(1981 ,Dutil j Ballif) ol~I~ 

ul~i...:.,...:; (LS~I) a,,;J1 i>;I_;-> a;:..;.i ti.ii:,;! ul .~ill 0~ 0-4 loj.?-
, , , 

l;\4,:, (,,S;i__-ll i,),!~I ~ ~\_j ~LlJI ~ <U;W b-1.,ua ~I ~Ul 

~ ill a,,~W ~ (,,S.lll ~WJ i,;,1>1..i..11 ~I~ oUI ;b,, ........:,\S.'.:,3 

.a,,;J1 ~ ..1...1~ /"~ ._)l:Jl,,j LJ"> )ii 0-4 ~I .i .. ,ul__-ll 

Jl.PJl.9 l> J.9...Ll..:Jl ~ ~ ~tu!~ w>'-oWl ~b : Wb 

,l>J.9~tJ~* 

0-4 ~1...U,,1 (
2

/" it) ~l_jJI ~.9-:""' :il [l.:u'?/1 11 JJ~I ~ 

wl..ab:lill [l.:u'?/1 J p i <IJ uts ~Ul /"\~\ ul .J4b.,3 2005!5126 

LS.ii ~WJ Cg;j :il ujlll ui ..:.,.p. ,<U!>-'>lll ..:,Uib.:i,J\ ~j ,_}3:il ~>U,ll 

ul_jl il1 "-:.',>l:u! ..::.uts3 ,~I "-:.',>l:u?/1 J <\.;~ ~ ~ o.il.,ij J ! 

~ts ..:.)l..W.1 ~ <\.;~ L9J~ <\.;I uj.lj ~LlJI ~ a,i)l.:A:i..4 LSj>ill 

.% 5a;~LS~~ 

~ i LSj> ill ul~:il ..:.ll~j ~WJ _JA>i/1 ujlll ui 12 JJ~I ~ 

~ i.;w _JA>:il u jll % 24 .::.u1,, O.lyj J! ul..oj ~ i ~l:ul 

LS~~) ~l;JI [l:u?/1 J 1,.$~ Cg_j9 l...>~ c...ii '.ll! ,~\..JI 

~ , l3 j 12 j 10 ~l....:il J b.:ii.9 ~LlJIJ _JA>i/1 ~Ul ~ (% 5 

-LSj>:il ~1.... ill J ..:,)l..W.1 ~ <\.;~ C93>9 a,I ~ i<iJ 

CV (%) LSD o.os .i~l ,...:9\;i..., 

5.91 601 1238 1168 
19.61 645 2191 2121 
20.33 871.5 2795 2626 
13.44 1019.8 4915 4792 
14.21 1010.4 7189 6893 
8.50 1067.9 8118 7870 
7.97 1123.7 9114 8782 
7.79 1232.3 10336 9867 
5.91 1063.9 11736 11395 
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J» ( o /") <\.;~I ol~I o ;\_;-> w\;> ;.l .b...u ~ .1 Q J..9~\ 

. a,, ~I '?4"' ~ 

2006 2005 ~I 

25.2 - J,!\..l,/ /~l:.llu_,.;~ 

26.7 - _r-'~ / lol.,,...:, 

25.9 24.3 ._,..;l..o/;ui 

25.7 25.6 J.i.Hl/01...+l 

25.2 24.4 j:!l..o/ ;\,.it 

26.6 22.5 ~j://OIJ,!_j.> 

~ ~\_j ~~\ ~ (,,S~l a,,;J1 i>;I_;-> a;,..).l .b...u~ i,),!\.,u o! 

J Oj>i.:Ul ~l;j.ll ~ ;\,.,...Jlj i>;J.J.l.,,.l.l (,,S~l ~I~~~\ 

a;,..;.i ..::.uts ..11u -~UI J.:.'.lb:l a..,.......; J i,),!\.,u J ! LS.ii (,,S.lllj J3:il ~~I 

a,,.,:.) ~LlJl,, i.;w ~ i ~ts ~UI ul~i ~ LS~\ a,,;J1 i>;I_;-> 

i..!..1.t. ..::.uts ~ ,0
/" 3.3 J 

0 /"0.5 ~ U'>' J~ ..:..U~J (olbs..o ~ 

ua--31..,:. W= ,i>;J..il.,,.l..l a,,.......Jl,, ~I ~UI ul~i ~ ~ C93_,>,A)I 

0
/" 2.7 j 

0
/" 0.6 ~ LS~\ a,,;J1 i>;I_;-> a;,..;.i .b...u~ J o.i\.,/j.ll 

·)l.,pJ.J a,,.......Jl,, LSj>ill ul~:il ~ ujlll i'Y~J L9;jill ujlll Cg_g..a:; ..:.,.p. 

w u,IJ=-1 ~ts ~UI ul~i...:.....:; ~I a,,;J1 o JI_;-> a;,.. ).l ..::.uts W= 

~ 0 /"5.8 j o/" 0.8 ~ o..i\,.ij.ll ua--..91..,:...9 ~WJI.,, i.;w ~ ~ 

L9;ji/l3 ujlll i'Y~ ~UI ~ j>".ll /"~ ()-OJ ~i/1 ~ J Cg_g..a:; ;_94lo 

...:.....:; ;\.p,JI J~ ~I a,,,JJ1 o ;I_;-> a;,.. J.l ..::.UtsJ .o Jj..il.,,.l..l a,,.......Jl,, 

u=--31..,:. J .~LlJI a,,.,:. J ~ ~ t ujlll i'Y~ ~~~ts ~Ul ui~\ 

/" 4.8 J 0.7 ~ 1,.$~1 ~I a,,.}JI OJI_;-> a;,..J.i .b...u~ J o.i\.,/jll 

ujlll i'Y~J LSj>ill ul~i/1 ~ ~lj L9J>9 a,t ~ i<iJ /"~ JS'...,.,,3 ,0 

.a,,~1 0-4 ..r.,>ill ~I J '.l/! 

.JA>t .al.:. <,)Jjl <r"~:il~\jJI [\:u'J/1 

1369 1000 1452 1 
2218 1846 2298 2 
3012 2463 3017 3 
4929 4734 5262 4 
7059 7175 7409 5 
8111 8118 8559 6 
9217 9152 9471 7 
10285 10184 10623 8 
11551 11584 12111 9 
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~.Jj:il u ~ A,/~~ ~J~I ui 'i! ,(...,..,.)Lol.)\.ll 15) ~1.)1 J (._,..,.)Lo 

Uli ~ • .... :i-, · 1 ~, i.S · :ii ~I - 11 wl..ii.b:iill ...u2)l.:JI a.. w ?!::"' r__:r.- 0-4 .) . .Jo> - 'J" ~ .) 

<l.:!i b:,J:; ~ ~ ,(..9:!Lo 1 .Jl:!i 31) ...:9\b:iil1 <1.:/4;:I ~ 3 (J,i__;.,1i /u~ 19) 

.~lb:iill <1.,/4;:, ~J ..:.Jl..'.JI Ll+"' :il 0-4 w~WI ~ ~J~ 

~j4ll l> J..9..i.:i.+JI J~ ~~I ~_;JI J ..::.i;>loW.1 .r.:ib: ls,i!J 

J3:il 

<I..J.:i.,,I (
2/' / t, ) a,;..c. ~ :ii .J\,pdl J ~ a,p..U:.tf 13 J -3~ 10-4 ~ 

a,p.w..:. tf1 J o.i\,/j w,ki ~ i ~ WJ ~.Jj:il u ~ ' u l ,2005;4;10 0-4 

% 5 ~ _Jl...ui.o ~ O.ly_i.,,3 .i_,... :i-1 u ~ I o)\:; ,% 12 ~.J...1..9 O.ly_j.,, 

.Jw J <1..,ul.lll ~I ~ I .ll_9il_3 <\.!~I o.iUI u i 15 J-3~ 1 (.r.,-!.,! 

~ a.. } 1,.o ~ ~ 1.4-4 w,ki -::...:.is ~is ~u, 0 1jli ~ ;; .JJ4' 

-~.lWJ ..:.,.,it. lr-'-4 .l ,P J ~ ~3 ,~ \ ~3_,,...JI 0-4 ~ _)\,, ...u2)w.)\ 

.Jw J <l..,ui.lll ~I ~I .ll_9il3 <\.!~I o.iUI ui 16 J 3~1 ~ 

-<I.:!~ CH~ <l.:!i 03..i ~ J ...u2)WJ1 ~ a...Jw 

uJ.l3 ...u2)w.)\w,k'<t!IS~Ulw>lol...4 J ..:...3_¥U~\..'.Jl ~_911J O.JJ4 1 ~l;JI ~ U:.tfl J A,/~ ~ 3_,,...JI -::.u\S3 ,.i_,... :i-1 ~ ,~WJ\,, a.._J!:11.o 

.(% 5 A,/~ I..>~ ..l.i.C ) A,/~ ~J_;-9 <1.,!i l.)\.li8) ..:.J\..'.JI o+"':il J (% 5 i.S~ ..l.i.C) ~ WJl_3 <1-!\S uljl:il ~ 

.2006;2005 ~_9i ~ Ul 0-4 ~ uljli f' I~\,, (2/' /t) ~ l;JI O.JJ4 1J~ a,p.u:,J.J_# .12 J .9~\ 

CV(%) LSD o.os .i..9-'"l ...:!U..:. _;-4->i .al.:. C,.J) i,,,' ~~\ ~ \j,JI ~l:u'/11 

52.3 139 163 122 147 103 172 1 
44.7 766 986 97 1 888 688 1019 2 

30.8 11 98 229 1 2401 1978 1679 1982 3 

23.9 1882 4100 4490 47 19 3620 3965 4 
20.1 2216 57 19 6051 63 76 5172 5900 5 
17.5 2377 6949 767 1 77 11 62 19 7434 6 
14.3 2129 7685 8270 8537 6919 8144 7 
13.2 2296 911 5 9127 10247 8188 9550 8 
13 2547 10545 10182 11 518* 9196 10739 9 

11.2 2402 11 588 11 352 12580 9947 11 669 10 
11.6 2600 11 992 11 977 12889* 104 12 12088 11 
11.7 2769 12692 12628 13957* 11105 12690 12 
10.4 266 1 13730 13538 1511 3* 12 156 13572 13 

CV(%) LSD o.n~ .l..9-'"i ...:!U..:. .>""">I ..al.:. C,.Jji i,,,' ~~\ ~ \_;JI ~l:u'/11 

26.36 573 139 1 1600 1264 1278 1525 1 
19.23 677 2288 2524 2102 2176 2334 2 
12.89 969 5000 5007 4571 4615 52 12 3 
10.11 1045 6807 6768 63 15 6539 7146 4 
10.26 1265 8104 8129 7629 7743 8432 5 
9.92 148 1 9672 9880 9246 9377 103 13 6 
10.60 18 10 11 089 11109 105 16 10845 11 868 7 
9.99 1901 12312 12355 11812 12024 13237 8 
9.1 5 192 1 13773 1356 1 12997 132 17 14596 9 
9.24 2051 14567 14285 13719 14065 15412 10 
8.32 1968 155 14 151 49 1472 1 15036 16397 11 

7.98 2074 17046 16543 16200 16269 18263 12 
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CV (%) LSD o.os .i~t ~I.A.:. ~ t .JA,\.:, ~Jjl i,,,' _j,wM:il ~ljJI ~\:lj11 

32.71 193.5 467* 590* 267 267 329 1 

10.92 242 1659* 1649* 1428* 1154 1298 2 

13.8 607 3078* 3 147* 2949* 2238 2860* 3 

9.67 592.6 4279* 4249* 4010* 3243 4109* 4 

8.65 841 .2 6630* 6487 6299 5656 6490 5 

9.33 1111.5 8016 8016 7703 6993 7936 6 

9.03 1352.8 9927 10111 9751 8763 10076 7 

8.88 1613.4 11 887 12257 11 8 11 10728 12308 8 

7.39 1567. l 14009 14098 13858 12579 14302* 9 

7.93 1849.1 15371 15327 15297 13873 15803* 10 
7.53 1901.9 16659 16562 16546 15077 17075* 11 

6.71 1878.2 18317 18310 183 13 16887 19055* 12 

6. 16 1920.8 20192 20175 20468 18968 21343 * 13 

6.2 1 1995.9 20819 20690 21053 19541 22173 * 14 
6. 13 2077 21994 21685 22173 20713 23367* 15 

l?'w, i"-"'j-4,ll o J .9..i.:...,J1 JL...:J ~~' ~' ~w .16 Jj..1;%ll 

.(200612005) 

~_,_JI 

pH "-,/lSJI cU.o\sll 

(%) 

5.94 6.1 4 3.98 0.6 l 

5.66 5.89 4.10 0 .6 2 

5.79 6.1 2 4.09 0.52 3 

6.39 6.65 3.94 0.65 4 

6 .25 6.68 4. 14 0.55 5 .i_,..,l 

1.062 1.002 0.162 0.134 LSD o.os 

I"-"'.¥' J i>J.9..i.:...,Ji 4-:>w! J cl..,!_9-i.1.4 C9.9~ .i_p.9 f>.U:. lo>;).., f>...l.lu w 
~ j j-4> :SI u jlll .)4bi ~ ,~)I i>J;-siJ ~IJ_j.ll .U:.j-4 04"" J.9:il 

4-:>w! lAi .~w.i,~ ~Jwl?'W,i"-"'j-4,ll % 24 L2.y..1.H.i1,i_:,.,.1 4-:>w! 

C9J)l1 u jll ~\,, ~j-4,ll % l3 J ! 12 JI~ .:.i.il.ijl .ill J \.pJI 

-.S_j.£, ~lj •~_¥1 ~ J ~w! ~ I ~ i i,,S..i.JI ~w.i, ~ a:.Jw 

0-4 ~~' ty...ui ulf= ~1:J\,,.9 rwt119 j,4-D' t,/->"" Jt.pJ, J~ 0 t J ! 

L>-li <1.,,jJI o Jl_p- ~J u ~ ...1.! J,,~\,, .J.9 :{\ I"-"' _¥1 J)L:;.. o Jj..i.:...,JI J~ 

,~..WI [.°>lA ::ll U"'l...:.:i..41 o.il,ij ~\:J\,,.9 l,?J.:i.;,.Ji ~I bW..:. ~ J ! 

~',) \,i~ !__,.:,i ...1.!i,ii\+=Jl~I J ! ~ ::ll 0-4 ~ ►. u"~lu\!-!.ll~j 

ii.:, \,;i.o ~ ~I., <1....o.>-\:u~I i>.il., · :a.........:, ·a ,·a · >I\ I.Ai ,..::,t,L...:,J\ ,:- \:u! t-" J J - . . - . • . J . '=' ...,.- . '- j 

,~I} A,,~\ ._:gjfo J ! -l¥,! .ill 4bll 6..ulJ...Ulj <U1,>WI .:.iL..IJ...UI 
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J.9 :{I I"-"' j-4,lJ .:, J j..i.:...,JI Jl...:J ~~I ~I ~w .15 Jj.J.;,JI 

.(200512004) 

.il.,LI 
o.illl ~_,_JI 

~I 
4.9~1 pH cU.olsil "-,/lSJI ~Ulujl 

a.,uu11 
(%) (%) 

(%) 

5.8* 5.83 * 4.75 0.69 1 l)Jjl 

5.08 5.28 4.61 0.57 2 ~uj-1,1 

5.28* 5.48 4.62 0.71 3 .>-4>1 

5.14 5.69* 4.69 0.63 4 ~I.A.:. 

6.0* 6.31 * 4.65 0.66 5 .i~l 

0.1 35 0.246 0.146 0.10 LSD O.M 
, 

~jl 4,i;JJ ~~I J.::.l.=-:JI " ..:i>lAW.1 ~b ,t....Ab 

2006;2005 

l>...ui ul:!-+l ~~ J~' ~ bJ ~1.:.i'>tAw1..,_,_,;J ~ ~'.>:>l i-u 

J.9~1)J~Y~jJj.ll<1.,,jJl~~w..::J.i..13.9 .a,,jJ1~.:.i'>lAW1~t, 

~ w (olbi.4 .;. a. · ) ~w.i, ·• ,-1:J.1 1:i · -11 l> • tw , ( 17 ~ J .r-- . .;-J '=''- u".:r.' ~ ') 

L>~ ...1.!j ._;JUI ~f>~l~lj ~lf=L>_p-:i/1.:.i°>lAWly.i=,~ol~ 

~\:J\,,.9.J.J21w.ll~~lf=.:.i)LoW1..;...i~~ •4-;>wtil._:g~:i{-!.ll.:i 

.~w.i, ~ 6..,/,k. w foi ulf= olbil.1 a,,jJ1 0-4 ->"u_¥.11 U"'l...:.:i..41 ul.! 

6..,/,k. .¥l 1.4' l>_p-:{\ .;JUI uljll ..:,...:; ~' [_l:J.1 u"l:i_¥.)1 twJI lAl 

o.iU1j a,,_,;J1 ~ o.i _p _¥1 ..::,1~1 0-4 o J~ u'! ,..S ~ J.11.9 .i _j,W ::11 ~UI ..::..a..:; 

.-!1.1..i.J a.,....,L:J.1...,:g.9~1 ~§J ~ (.)">la,.. JS..:.,. cl.,!~1 



~~l~I (!:!= I (:0 a,,__,.:; l001t:. ~~ 

~I ~I J.o.)1 ._,.,1:.¥,ll -=a3j"il 

(%) (%) (%) 
J~_94!I 

(~I ._.w, 
46 22 32 63 .7 549.2 0.35 

42 22 36 60.8 905 0.411 

50 18 32 60.5 650 0.352 

46 20 34 60.8 619.6 0.431 

46 18 36 61.2 459 0.398 

46 20 34 61.4 636.6 0.39 

38 20 42 54.6 847 0.23 

ul=::> ~UI i"'~' .J.j~ u\:9 ~jJ_j.11 <\>WI~ ..!lJ_j--,.,....>- lo 1.:i!.9 

~b.4 ..:..+:J rl:u°t11 J o.i\,/j Jji ~ j ~lo \_j! JL'.J.1 i,.k+.., ~ ,l,i.iL..::ujl 

L.>"-J 2115.9 j L.>"-J 3008.4 Jl=ll JW.°t1I .J.lWI u~ 
2
/' 400 

~) 1$.:i ~UI r1..i.::;.:;,..,1 u i ~ i,$.lll jA :ii ,i)lj:.ll ~ J\.,pJlj i, J.9..u+Ll 

0 t,, Lw:; ~WJ, C:A iiJw ~ i'~' ~1.:.'.).loW1 ~ C9A Jj:i ~ 

-(~_j-4 ~) ~J OJ~ bA9 ul=::> C9_J-A)I I~ 

01.9...u.,Jl.9 Jl,_.=,JI ~l:u! o.i\,/j ._,l! i.S.ii ~ 'YJ4'ull ~ ofa J>l,.. 

._,l! 1..>~ ..lA i,$.lll.9 (o_,,..;.tJ.1 ~~I 0.9__,>Sll) J.9:il ~_911"' h,_....,, ~ 

...!.,..p- •~.J,! /ul__Hj>-~ L.>"Jlo u.:i1 ~J>l> _,,..;.tJ.1 ~UI i'1..i.::;.:;,..,1ul 

u-' a,,__;J1 i>)_r> 6.,>J.l tlluJI u~ i)\:i.Jl,,j ~ t ~I t~°t1I ~ 

J\.,pJii)~ rl:u!jJ_,b.:;"' l,,l=:-::i!__,;,_.9:! ')I (C9~ loj 
0
/'27) ~ ...l>­

~1:u! J o.i\,/j .)! ~UI i'1..i.::;.:;,..,1 i.S.ii ~ i)\:i.Ji ~_911 J Loi ,01.9...u.,Ji.9 

_)1_9:.ll ~ o Jj..u.,Jlj J\.,pJ.J _J-4>:ilj L9Jj:il ujlll \).4 Js:J o Jj..u.,Jlj J\.,p,JI 

...:.ul=::>wl.1\,/_j.ll O~ulfo.lll,, __H~lj .~WJIC;A <UJW "-.l_9lsAL9j.>-4,Jj 

14.4 j 5.3 ~ i,$.1L..::uj')/1 .J.lWI 1::_f_,:, ...!.,..p-~ i,$.iL..::uj\ ...u~ -:.1.:i 

.:.1.91~1 '="fr u:i i_,,b:,3 .~WJ, C:A a.:.1 w 2006 ~_j-4 J ir 
t •• s . ·.;,\,-, · .:illl ' .:.11 ~b:ii:9.i :ii _;1u1 · ~~I .._..,.......c..,-:-~ .9..HJ-jJ. j-w U- U_j-4 .. 

[~';il.9 ~IJ_j.ll i>J'j.9) "-.lJ.9-"'"' ~I w~IJ_j.ll <1.>l....A 0.4 % 13.5 

~) OJj..u.,JI J~ J..,_,.ii.o <1...4\..i.::;.:;,..,1 u i b>~j ,(2010 ''-="'IJ_j.ll 

~.11J.9i u~I=::> ~i J>L>) ~t:i.:,';1'1a.p..w10.4 (% 71 ~ 

~ i,$.lll J-">':i1 0.,U1 i'~ u i ~ ,(J,u-:1itu~ a.i~ ~.9 

(a;.J~ "-.l_9bJ j ,~ OJl_r>) a;.J\.'.J.1 ~ ~I ...:S.9__,,bll"' rl:u';il 

~A~ JL> "'_;lp.lJ a.,.......;Jl,, (fo=,1..D1 C91_;:it1 0 _,u,3 oJ.9..u+Ll a.,.......;Jl,, 

~ i 1$.lll .i.9-"':it, 0_,u, i''~' ~ ~A~ i'~ JL> "'.9 ,C9_j=l1"' 

i>.iUI -=al.i~fo EC <UAWI 

..... ~, i".9'/•••ll~.11 (dS/m) 
pH 

3.4 48.7 1.88 7.92 C9J.il~Lo 

4.4 48.7 2.93 7.82 ~03..i,,a,,__,.:; 

4.4 51.2 3.06 7.78 ~ i~Lo 

4.5 51.2 2.58 7.81 ..:SU....~Lo 

3.98 49.2 1.94 7.83 .l~i~Lo 

4.14 49.8 2.48 7.83 (2006)b...j1.o 

4.66 52.6 3.58 8.13 (2005) b...j1.o 

(:;A "-.l)t.a.:.... ~\:i..:JI ...:.ul=::>.9 I~ .(~UI ~j ,a:..,_..,Jl.9 ,~l_;_j.ll ~_j-4j 

~ 0_;3..u+Ll a.,.......;Jl,, (2000 ,o_fi.l..4_;3 Orzolek) .ui,,l... .:.l...1J.1 

-)~ a.,.......;Jl,, wl...11..lll ..:..U:. J fo_j W Jji wl.1\,/_j.ll ...:.ul=::, 

~_911 iJ ~lll ~1~1 0-4 ~.1~'.)/1 i..S.9..1....;,-Jl , L..,.11....., 

2006 I 2005 

_;t....:u....')11"' o.1\,/_j.J1 0 i ~u, i'1..i.::;.:;....')I a.i.1L..::uj')l1 i.S.9~1 a....11.1 u:l+' 

~ u i _;~I ~ •Or 16.1..,J! 5.3 ~ ...:.ul=::> (~W. , ~lo .J.lWI) 

_¥>.9 % 5 o...ul..ii.llj "-.lJ.9-"' o~ 70 _)l_p- _¥> ~UI 0.4 i"I.J-C- jl.p:ll 

"-.l~ J L.>"-J 45 ..-,, ...l>-1_9)1 r>I.J-C- jl.p:ll ol~ ~ ..lA <Ui Lw:; ,i)bll ~I 

.(19 .9 l80')/.9~1) 2004/'~ 

J ~w.Jl,, a.:.1w~UIJ1W.:......')110.4 .J.lWI .18 J.9~1 

.i:\_;3..u.,JIJ~ 
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Abstract 

Study was conducted to verify the pathogenic efficacy of six nematodes strains isolated from soil of some 

fields of Damascus Countryside using the concentration of 250 individual / ml on the last stage wax worm, 

Galleria mellonella larvae under different temperatures (15 , 20, 25 and 30°C), where three isolates, belong 

to the genus Heterorhabditis and three isolates belong to Steinernema. The assessment of effectiveness was 

calculated depending on the knowledge of the death and reproduction rate of the nematodes under different 

temperature levels. 

Results showed that the temperature 25°C is optimal for all isolates used in terms of the death rate, as 

results showed that the isolates of the genus Steinernema more adapted to low temperatures compared to Het­

erorhabditis isolates, where these isolates had the highest percentage of death at l 5°C, while the Heterorhab­

ditis isolates achieved the highest rate of death when the temperature was 30°C. The time required to kill 50% 

of the wax worm larvae at different temperatures was calculated, it decreased with increasing temperature for 

each of the isolates. The results showed that the shortest life cycle was at the temperature 25°C, whereas at 

l 5°C Steinernema isolates were the fastest in the life cycle, while the life cycle of the Heterorhabditis isolates 

was slow and long at this temperature. Where infectious individuals exited after long of infection, when the 

temperature was 30°C Heterorhabditis isolates were the fastest in life cycle. The reproduction rate of the iso­

lates were calculated under different temperatures and the results showed that Steinernema isolates gave the 

highest density of the infectious stage at the temperature l 5°C, also Heterorhabditis isolates had achieved the 

highest concentration of the infectious stage at 30°C whereas infectious individuals of Steinernema isolate 

RST did not exit at this temperature. And the few infectious individuals that emerged from the isolates RM 

and RTA of the genus Steinernema at the temperature 30°C were vitality weak. 

Keywords: Pathogenic efficacy, Isolates, Nematodes, Temperatures. 
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0-4 o~I w':ilj.1ll ~~ J OJl..r-JI w4,-J.l _r.:it. a....lJ.l ■ 

.9 Heterorhabditis ~, 0-4 wl~ ~_J,4lI l.l§i~' 

,Steinernema 

~l.r4!J (°~ 30 ,25 ,20 , 15) ~O}..,»w\;>J.l~)fa-li:,v"J~ 

Steinernema .9 Heterorhabditis~10-4 ;;~Iw":i _j.slI 

~1.9 ,( Gmellonella) ~, o.i.9...u J.P-!i1 .J-W' i:, wl!~ ~ 

_¥> .l_,,.! 250) J,4/.i_,,.s 250 ~jy ~\.4 ~ ~ ~ w":i_j.sll o~ 

¥>.9 (DJ)Dauer Juvenile~ 1.$..:U' 1.$..W.I J#' .iI_,,.si .i~ 

0-4 ~WI ..y~ ~ . ..1>-l~I ~I J (J3) .:..!WI ~~I Jjbll 

.ll~i .~1,, l.l§i~I .P\S::i J~.9 wl!~I w..9-4 J~ ~.J-S-4 J~ 

a,,......:Jl,, ~I o.i.9...i.l a.:i.,fli wl!~I 0-4 '½> Jbll .:..!WI~~\ Jjbll .il~i 

"'-:!~ .U....:.b J J..wi ~ .aw.:;.J.I OJI~\ w\;>J.l w:.:i al~~ 

l.i§i~I .bLlu.l ....,....t...o 4_96) i,,,'2'.9) 5 ± % 60 4JbJ ~ 

w~ ·l'--"'15 ~)a.! 1.$.JY C946i J~l,, ,(wl~ a..::..J-41I 

..:..~ ...::....s...:,.9 ~ ,6..4~\ l.l§i~I w":i~ 0-4 4_9ibll ~I.,;JI 

l.l §,~I Jjk.4 0-4 JA 5 4t) ~ i.9 ~ ~ J.li....i J ~ j:J C9IJ.9i 

O.lJ.l 0-4 wl!~ ~ ~ ~ J ~.9 .yJ,lbll ~.,;J\,, ~I 

,al_j.sll !'--"'I) 6..4j)UI w\.4_96,ll ~ .:.UJ.lJ C946:il ~ ~ ,~\ 

~ al~ ~ 0-4 <\!i>I;, wlJ_;S:ll .l~ ~ . (J_;S:ll ~ J.9 ,;; JI~\ 6.;> J.l J 

wloljilll w..:G-i -~ oUI "-:,J! ~ i 1.$..:UI ,~~ ~W.'i/1,, o JI.,» 6.;> J.l 

wl!~I .l.lsl a,,......:Jl,, .!.ll.:i.9 ,~yi 5 .J..s.,, ~ ,ic_1..., 72 .9 48 .9 24 .J..s.,, 

(W:!IJ o~) (..>°~":ii C946i ~ a.:i.,fli wl!~I ...::....s...:,.9 ~ ,a.:i.,fll 

1.$..W.I Jjbll LJ.;-> &}::. ~.9 l.i§i~l 0-4 "'-:1..W.I JIJb:il J~":i 

~ j.ll o.J,.iill t)l.:i.ll,,.9 "'-:1..W.l .ll_,,.!:il U.J->.9 o~I &Ju.9 ,~ ~ 0-4 

.l~ ~ ~.9 ,w\.!~I1"""?' 0-4 LJy;.ll "'-:1..W.I .ll_,,.!:il ~ _fo..,I ~I 

o~\ _;i.> ~\ o.i.9.i wl! ~ 0-4 u.;:-, y> ~\.9 ~ 1.$..W.I Jjbll .il_,,.si 

.( 1994 ,Shamseldean) 1.$.JY ~ ~ i:, .!.ll.:i.9 IP.J.» 

,Statistical analysis ~~)'1 J.:..k=J1 ■ 

~l~l,,.9 , ANOVA0,11.,u.J1J.,_J.:,.:;~1~1.,,l.,ij~!~u.Jlul.b 

.% 5 "'-:!~.S~~l.$~C9~~i yt...:.JSPSS~u.>:1 

~I ":ii ~WI ~ aw.:;.J.I ;; 1--11 wb .i ·i:, Lu.a,.\ - 1 - .J-4 . - - JJ-""' . ) ..r.:,J ) • 

~ wl~ a..a.y-o.1I l.l§i~ ;;~, ~I w":ij.all 

,Steinernema .9 Heterorhabditis 



~I al_j.sll 

15 ± I 

Steinernema RST 41.67 C 

Steinernema RM 60.67 b 

Steinernema RTA 64.00 a 

Heterorhabditis PHA 1.00 r 

H eterorhabditis MHA 17.00 C 

H eterorhabditis DKH 21.67 d 

<1.,/~j ~Ls:.11 1.:1µ1 p1S:, i..S§i-=A J ~\+A ~ i> Ji.r-JI _,,:,~ 

oi (1981) Milstead u+ii ~ ,41...:,)'i w,1.c. 41=,J.J.9_9 l.l§,1.4.,;..ll 

,
0

r- 12 '½>J.l ~ ~ ~ Photorhabdus1.:1µ, t•~i J# 

o.1.2. J ~ l J...:,~1 ~ ~I 1::,.jl:i..iJI e:4 Lo ..I.> u'! c..,,W..:U ~L:i..,;JI o.l.2..9 

J.j\.2.JI 1.1.2. a,,~, Ji.lA.4..,1 b.;,_,,.o J..lWI ~ w_¥1 -:..9...1.> u ! .a...lJ...UI 

t-4 ~ .3i ~ _>?o-)1 o.ia) .li.l _.:,=, j ,~ I iJ! "'1.:.ljll "-,/~I ~ ~ 

I~ ,i>)_pJI w4'-J.i t-4 LoW f'j>U.A _,,:,IS::i..ll l.l.2..9 ,i,,S~I _,,:,!£;JI J-12..4 

<1...,IJ.l J~'l/1 0:).s.,, .b-:il l.l§i~ 4'-i:>l_,,.o)'I oy.illl <1...,IJ.l ~ ~ 

J o)_pJI _r.;,1:, ..!..U.l iJ! ...:9~ ,(1.i§i~ - l.:ifa.} "-4j'>l:i.J.I 4'-i:>l_,,.o)'I 

~I w~ J>L> i.)-0 ~ ~l_j-.>IJ J..lWI o~I.,, l.i§,1.4.,;..ll ~ .J> 

.(1981 ,Poinar 3 Byers)~' 

~•.r! J S feftjae ~' ~ o l ( 1996) Stiener fo.l 

w,1.c. ~1 c.:.J...1.9 u'! .i¥-:I G mellonella ~, ~,~ ..::.lj~ 

~ l.l§,1.4.,;..ll f-1~1 ~ cu\_! ..!..U.ll , 
0 
f' 6 o )_po.JI<!.,> J.l ~~_po.Ji 

al j.c J\.,_,.:i.>.l~Wl.,,.3 ' )~'ll10:).s.,, i;\,/J'_po.ll ~lwl.4..:.1.9-4 .b-~c,i ~'l/ 

w'll _j.sll-:,i <1...,IJ...UI o.1.2. i.)-0 u:!-,U .9 -~1o.1.2.t-41.:1;1.J> 6.A91¥1 l.l §11.4.,;..ll 

i.)-0 ..:.'ll _j.sl1 i.:,91.,, w,1.c. ~_9-i.s.4 .::...! .9-'U ...1.9 Stdnernema ~ <1..2,il:i.J1 

,(3J.3u;-J1) 1±
0
r-150;1_pJ1<1.,>J.i~ Heterorhabditis~, 

~J ,o.iJ1 . .,J1 J~1 i:, ~1 ..:.1~1 i..1..a aJ\ii ..:.'ll_j.sll o.1.2. u~J 

~ O...l.?-j lo ('.;4 ~ 1.1.2. j ,o.l ).+Ji o )_po.JI w4'-).l ('.:4 ~ i 4].gl:i...o 

o~ Stdnernem ~ <1..2,iW11.i§il.4.,;..li 01 .¥'J ,~1.+J1 i.)-0 

Hominick) ~lb.!>:' J:...4 o.iJl.+J1.3 a.i..usi.1 ijl::,L:J.1 i:, o~ ~)~ 

1....1..,.].,>-:1!.3 , (199Lo.9~j.9 Ehlers) ~Ui.9 (1990 ,Brisco 3 

,0.9'.).l..oj.3 Boag) 1...1..j>t.~3 ,( 1991 ,Downes 3 Griffen) 

<1..2,iW1 ..:.'ll_j.sl1 .::...!_9-'UJ .( 1993 ,Haukeland) u....,_:J1.3 ,(1992 

~ <1..2,iWI w'll_j.sll w,1.c. ~_9-LS-4 HeterorhabdH1s ~ 
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( % ) .;:,,_911 ~ .b..., §<-o 

(of') i>_Ji.>:oJI .;:,,4>-J .i 

20± I 25 ± I 30 ± 1 

73.00 b 73.67 d 29.00 C 

99.33 a 99.67 a I 9.67 d 

72.00 b 86.00 C 52.33 b 

46.00 d 90.00 be 98.33 a 

63 .00 C 99.33 a 99 .67 a 

65.67 C 92.33 b 98 .67 a 

_r.;,\:, 1 ~I ~j ,Jllll J-12..4 ~ i.)-0 o )_po.JI w4'-J.l i.:,9\.,, w,lc. 

.~I o.i J.l ..:,lj _r-> Jlll "-:1¥1 a.,..........ll J o Jl_po.ll w4>-J.l 

0-4 ,( 1991) o.9~j.9 Kung "'-,J! J...:,§1 Lo e:4 ~l:i...i..l1 o.1.2. &1_,:;.:;.9 

OJ..UUI J:iuJ ,~ wl~ "-'-'>_,,.4ll l.i§,1.4.,;..ll bw.....J i,,SJ'_po.ll i..S...UI -:,i 

<U..il:, _;.ll o Ji_pJI w4'-J.l ~ .b ~ ~ w _¥1_3 I..> _3--ls.ll -:.1..J.>! w,lc. 

w~ J p j:, ~I ~I JAljSll i.)-0 o Ji.r-JI ..w ~ ,~IJ 
, . 

,~ "-,p-l:..o ijbl:..o J \.,,~! _91 l..,il... wl~ <1...i:>_,,.4ll l.i§,1.4.,;..ll 

,6....1_3 ~JI.J> ~4,-..o ~~I~ l.i§,1.4.,;..ll w'llj.c J..::,..gi Q\.! ~l:i.Jl.,,_3 

41...:,)'i w,lc. i>J..uul J# .l¥-,! .o)_pJI w4'-J.l ~ t-4 Lou:.~ ~i.:u.3 

JA~ ~ 41...:,)'i .lj...l.> (::"'§i i..S..l.4 j wl~ <1...i:> _,,.4ll l.l §11.4.,;..ll ~ 

Photorhabdus ~Ls:.11 1.:1µ1 .J4-J i...s~ J~ .;,►. 3i 

.(1993 ,o.9~j.9 Grewal)Xenorhabdus 

100.00 ,_ a 

b 
T b 
..1. 

80.00 
_,.. 

-
T 

60.00 l 
C -- ,.. 

40.00 -

-20.00 -

0.00 I I I I 

15 20 25 30 



~'.JA:110)' .. Liill.9 ,4~-1.l§i~...wl1J.+.90-4oj_;itl1.::.~¥' ~ ~Wt,s.9 , 1 ±0
1' 30 ;;11~1 ~J.l ~ Steinernema 

J.=§i~ . .l>ljll'=5.l§,l4.,!..Jl.l__,.ill1J\,/~l\,/'.).l.>.l~_9 ,~yJ-S'.+U ~ j ~\:i...o 4;.;~ ~I~~ i)JI wl~I ...l..w::> \4JW:....,I 

w,k l.l§il4.,!..J' ;;1...i:...... J 1~, 0i J ! (1993a) o.9Jloj .9 Grewal Jaworaska o~.9 lo~~ 1~.9 ,4w1 oJ'~' .::.4>-1.l ~ 

.91 ~ ~ t:> j= 41...:>:11W"'1~11~.9 ~ '=5J'_p- i.SJ..4 J i.S.9..w1 ~ ~ Heterorhabditis~, 0-0 l.l§il4.,!..Ji 0i 0-0 ( 1992) 

.~\.s:i.11 \,/_j,S.+JI _94J J.ls.o J J~I J ! ~-►- ~ ,<yjl...UI ~.9 "-:!JI.ill Jbl..:J.1 J .lj?-jll .u.jW, ~.9 ,i>Jl=-.li ►lj?-:iil 

---------------.-6 

,::As.),/ 0-4 l.l§i~ "-:,1..1..UI jljb:il r3_p,J <1..oj)lll oj-iill - 3 - 1 

:~ o };> ..:.it;> J.l ~ <1.,i\....411 ~I o.l _9.l 

wl.9 .9i J ~I O.l _9.l wl.9 ..H 0-4 l.l §,~ ..:.Jilli '=5..W.I 1#1 Ll.J-'> ~ 

:i>Ji.)~1 <\.;>-J.l_9 <'..!~I~~\,, ,~ 

o~ ~ <y..W.I )__9b)U [..9_;,> t_;..ul u l=::, : 1 ± 0 
i' 15 <I.;>-1...UI -

11__9b:i1 ~ .J> ~ Steinernema ~ <U.:>w1 .::.'i _:,-su A;> 1...u1 

.9 ,7 \46,~ .::.1~ .a,, RTA .9 RST .9 RM .::.'i~ I 0-4 <y..W.I 

PHA aJ_j.sJI Lii ·~'¥' ~ 41...:>';l'I ..:.i.9-l> 0-0 /'Yi 10 .9 ,9.67 

0-4 i..--9:! 28 .33 .a,, <y..w.1 ~ 11__9bl~~ (Heterorhabditis, 

J.;w, J>-1.l ~ D KH .9 MHA ~ _j.sl1 o i u? J ,41..a11..:.._9.l> 

~ ,ojl_p.ll 0-4 <\.;>-J...UI 0~ ~ w'i_j.sll ~ 0-4 ;;~ Jjbi '=5~1 

.(4 J.9~1) ~1¥1 w,k lo--9:! 36.33 _9 35 ~ o_J,.All o~ ui.l,, 

RST ~ _j.sl1 ~ <y..w.1 .ll_i9:i1 Ll.J> 0 1=::, , 1 ± 0 
i' 20 A;> 1...u1 -

14 .9 14.67 \46,~ ~ o~ ..a.,, (Steinernema) RTA .9 

a,.......Jy \..ii ,o J'__p.ll 1)-4 <\.;>-J...UI o~ ~ o~ ~ i ~.9 ,~1¥1 ~ lo ..9,! 

(Steinernema)RM.9(Heterorhabditis,DKH~_:,-su 

~ 41...:>';l'I 0-4 lo--9:! 18 _9 19.33 .a,, .y..W.1 .ll_i9:il ~_;,> ~ 

1)-4 PHA _9 MHA ~_j.sll ~ .ll_i9 :il ~_;,> u? J ,~ 1¥1 

.9 23 .33 \46,~ ~ ;;~ Jjbi .a,, Heterorhabditis ~' 

.t)1¥1 ~ 41...:>';il 0-4 lo--9:! 22.67 
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.9 Akhurst) '=5l.9~.9 ,(1986 ,Bedding .9 Akhurst) l,.JI_J...,1 

Abd Elgawad.9 Shamseldean) ~.9 ,(1984 ,Brooks 

.(1994 , 

0.l_9.l wl.9__H) '=5~1 J.jWI 0-4 % 50 J:.:iil <1..oj>lll o...UI ~I 

<\.;>-J...UI ~ ,i>Jl_p.ll <\.;>-J.l ~~Y.9 <1..o~I ....i~, ~~y (~I 

t:..§.9 Steinernema ~ <U.:>w1 .::.'i _j.sl1 ~ _;,i:i....,I 1 ± 0 i' 15 

~I w'i~ w_;,>b u? J , (~L.., 48) wjll.9 i.S.9..a.ll ..:.il.l>'?/ ~ 

oJ'_p.ll 0-0 <1.;>-1 ...u1 o~ ~ J:.:iu1 ..:..1-l>! J Heterorhabditis 

~l0-4w':ll~l..::.U~ 1 ± 0 /'2Q <\.;>-J...UI ~ loi ./'\,/i 5 J !~.9_9 

u? J 'i'4t 3 J ! ~w..>-1 ~ J:.:iu1 J t_;,.ui Steinernema 

<\.;>J.l ~.9 '/'Yi 5 J ! Heterorhabditis ~, .::.'i~ ~w..>-1 

a,.......Jt,s ~ 1.l>-1_9 Lo--9:! J:Ui1J <1..oj>llt ;;_J,.AJ1 ui.i,, 1 ± 0
1'25 oJ'_p.ll 

.::.il.9.r.J1 ~ .::._911.9 4t..:>';i1 W"'1~i .::.i_A....9 ,Steinernema ~ 

a,.......J\,, Lii 'i'4i 3 J ! 2 .a,, Heterorhabditis ~\,, <y..w.1 

Jf= ~~lo JAi J:Ui1l /'j>lJI ~jll u~ 1 ±0
/'30 OJl_p.ll <\.;>-J...U 

~L.., 24 .a,, w_9-ll.9 41...:>';l'I u"'l~i w_A.., ~ ,~I >IS:J.9 w'i_j.sll 

0.l_9.l wl.9..H 0-4 % 50 J:.:iil <1..oj >lll wl_J,.All 2 ~I ~_9:!_9 ,i.S.9..a.!10-4 

<\.;>J.l o.lyj~t. J~ ( 1990) Poinaro~ilA~~1_w1~.9 ,~1 

,'=5~1 J.jWI J:.:iil <1..oj>lll o_J,.AJI .9i ~I 0~ u"'w.,j\ J ojl_p.ll 

[W..:.!.9 J~ a.,,...,1..;..o ~ J ! '=5~1 J_;WI J~ i)JI ~ y~I o i.9 

f-4-4 J.ou:: ~ o Jl_p.ll o i J ! ~w...i.JI o~ ~ _9 .J_;WI I~ J>-1.l l.l §,l4.,!..JI 

.9i Steinernema ~, 0-0 ►1~ ~w..:..9 l.l§il4.,!..JI ..!ljl..., J .A9:I 

o~.9 lo~ ~w...i.l1 o~~ ~1_w.9 .Heterorhabditis ~, 

(1996) o.9Jloj.9 Glazer~.9i ~ ,J4-111~ c)~4J10-4~1 

w'i).l... Jfo:il ~l.9 '=5..W.I '=5~1 J_jWI w¥ Jfo:il ~y,JI o f 

,C9l_;.>'il ~ .>"" J.1s.o ~ J.ol~ o~ _i9~ ~~Liu~ ..IA l.l §,l4.,!..JI 

~.9 ,~\.s:i.11 y~I _,,:,1£:i ~.>"".9 d.l§,~ foi _,,:,1£:i J.1s.o.9 

W ebester .9 Gray 1w.i ~ .o 11_p.J1 A;> 1~ ~ J.o1jSl1 o~ 

~~'ii J ! (!;:>..H l.l§,l4.,!..JI w':ll¼.J ~I ..!Jjl.u.JI oi J ! (1986) 

ti~i J ~~'il.9 ,C91j,>'il ~ OJ' .. l:iill.9 ,J.jWI ~ ~I (.9-llp J 



O.lj.l .ll~i 0-41:£jpll,, .:il~:il o~ ~ w~I ~I o_J,.iill a,,.....;Jl,, l4i 

o )~I a;,.. J.l u~ \.4~ J_9,b:l o _J,.iill o~ oi b:,.. Jl ~ ,a:;.,_,.1I ~I 

ulf:. 1 ± 0 
/' 15 a;,.. J..UI ~ ,l.:i §,l4.,!.iJI a.J _j.2J W>lo ~ ._µw, u'-> 

J RST J RM w"i~ Lo..9:/ 51.66J 46.66 wl_J,.iill o~ Jo...,~ 

78.33.9 ,76.67.9 ,75 wI_J,.iilI o~ Jo...,~ ulf:.J •I)'¥'~ RTA 

.(5 JJ~') i.,)I¥I ~PHA .9 DKH J MHA w"i~ Lo..9:/ 

~ w~I ~I Z,_J,.iili wU::.....~ u>jl.;:, , 1 ± 0
/'20 a;:..)..ul -

w"i~ wl_J,.iill Jji U:.lf:.j ,l.4_9:! 53.33j 25 ~ 1:£jpll,, .:il~:il 

~ a..,,w, w"i~ l'2>..,:6:,iJ Steinernema ~ a..,,w, 

.(5 JJ~') Heterorhabditis 

Z,_J,.iil u__pdl,, l.:i§,l4.,!.iJI .ll~i w~I ,1 ± 0
/'25 a;,..)..ul -

~I 0-4 RTA a.J~ a,,.....;Jl,, ..!.ll.:i.9 l.4_9:! 19.33 ~~ 

DKH a.J~ ..::...:.~ ~jbi L4i ,~ ofa Jji ~J Steinernema 

.(5JJ--4-J1) t.o..9:/ 38.33~~,Heterorhabditis~,0-4 

~~ a,,.....;Jl,, <\,/..WI .:il~:il &-4?-~ ..J> , 1 ±0
/' 30 a;,..J..ul _ 

~ \.'2>.:iI~i..::.ulf:.J ,~w.1,J(J (Steinernema) RTAJ RM 

~ , ""u, ... ··-" aa...w, RST a.J · - 11 a.......Jt.. L4i.al..J.9 ' · ". 1.1.> ..,.,. ~ . J- . . . --~ j . 

ulf:. l.:i§,l4.,!.iJI .:il~i U..» oi ~ (J ,l....yi l.:i§,l4.,!.iJI .:il~i ~ i<U.9 

a..,, WI w "i ~ lo ..9:/ 3 5 j 19 ~ .::..> jl.;:, "-:/-U j Z, ~ j ..,:6:,i ~ 

.(5 JJ--4-J') Heterorhabditis~ 

Jjbll .:il_i!i ~\,i£= ~ ~I Z, };=)I ..::.i\_;> J.l _r.:,t, - 4 - 1 

1.).4 ~ ..::.i"i~ ol...WI ~I O.lj.l ..::.il.s>-1 0-4 "-;>JG..ll (?..WI 

,l.:i§,~I 

~ a,,.....;Jl,, o JI_;,> a;,.. J.l ~ i ..:.ulf:. : 1 ± 0 
/' 2 5 a;,.. J..UI -

RM J RT A w"i ~ a,,.....;Jl,, I.:i _9:ll4.,!.iJI .:il~i ~ ..J> ~ ,w"i _j.2JI 

~ ( Heterorhabditis) PHA J ( Steinernema )RST J 

~ l.4_9:! 6.33 .9 7.67 j 7.33 j 7.33 ~~ a,,L,~,;il 0-4 wlfa 

(HeterorhabdHiS) MHA 3 DKH w"i_i.2JI ~ ,I)'¥' 

.i.,)I¥I ~ lo ..9:/ 9. 3 3 _9 9 ~ <\,/..WI .:il~:il ~ ..J> ~ 

a;,..J..ul o~ ~ <\,/..WI )jb:il ~..J> ,1 ± o/' 30 a;,..J..ul -

~ ~ ~I w"i_j.2JI ~ l'2>~i ,~ ..::.ilfa ~ 

ll.67J ,11.67J ,11 ~ ~J> ~ ,Heterorhabditis 

..::.i"i~ ~ L4i ,PHA J DKH J MHA ..::.i"i~ a,,.....;Ji,,, ..!.ll.:iJ t.o..9:! 

(J ,RST a.J_i.2JI ~ ~~ .:i1~:i1 [fo i<U.9 Steinernema ~, 

~.9 ,RM a.J~ a,,.....;Jl,, a,,t...:.';il 0-4 Lo..9:! 17.33 ~ ~..)> ~ 

..::.iL,Ji ~l.:ull 0~ ~.9 .(4 Jj~I) RTA a.J~ a,,.....;Jl,, lo..9:! 20 

~ ab:9b.41J \.'2>~ ~I ..::.il__,..:..:,.1) ~~\ l.:i_9:ll4.,!.iJI ~ ol:a..,JI 

,~I <\,/~I ~j_,,.bllj l>)~I ..::.il,>J.:i ~ ~bj u2>.l?.J "-:/)~I 

JA..,)I.J \4=i~ ji "-,ljJI (J a.:6::,1..., <\lb,, l.:i_9:ll4.,!.iJI o\:ii,, ..::.il,J~I o~ c.>-4j 

I.:i§>l4.,!.iJ' /'§iu ...1.§J .(1990 ,Kaya) w>U, ~ ~J.,-.bl' ~ 

~ ~ /' §iu .9i, ( Q 2) ~ j :ii wl.,,.lb:i.A j y~"il '-> ~ ~ 

,Poinar) o.:iJ4l' "-:1_?.l' ..:!.9pI <I.lb J ~1 ~ ~~ .:iI.9-4 

~ <U,ijb o_J,.iil ._µWI (""""?- (J l.l_9:ll4.,!.iJI .:il~i ~ ...1.§j ,(1990 

'~J ,(1997,oj>lojJ Gauglar) ._µw, u'-> w>U, ~ ..:!.9_,,.blI 

0-4 l.:i§,~ <\,/..WI )jb:il UJ> /'~ u! -~' I~ r .... w ~ &'~ 

RST a.J~ a,,.....;Jl,, 1 ± 0
/'30 OJI~\ a;,..J.:i ~ ~I O.lj.l ..:..,\j.r-' 

~ .i.l_j.2JI o~ ~t, /'~ ~ ..::.i__g.ll ..:.ij.1.>_9 ..::.,\j~ ~l...:a! 0-4 ~_,JI.,, 

.(1997) oj>lojJ Gaugler .-i..lSi L4 '~J ,oJI~' 0-4 a;,..J..u, .,~ 

foi a;:..J..ul 0~ ~ RM a.J_j.2JI ~ i: 1 ± 0 /'15 a;,..)..u\ - UJ> /'~ LJ! ($.l~ ._µw, u'-> \,/)_;,> W>lli ..:!.9_,,.bll ~§, /'~ 0! 

Jjbll .l~ .....Ji 216 ~~ & ,($..WI J_9bll .:il~:i <1.,/.l~ .(91.:6::, l.:i_9:ll4.,!.iJI 0-4 <1..9.):! ($i .l?.J /'~ .J-"'-'l,IL4 l~j ,._µWI 0-4 l.:i§,l4.,!.iJl.ll~i 

& ~ (J ,..::.i"i_i.2JI ~1.,, ~ 1,i~ w.lJ,_9-iuJ ,o.1.>IJJIa,j..r.JI0-4 ($.all ~ ~' o.:i3.:i 0-4 z,_w.,, a,,~,., 4, .:i1~:i1 (J Scarpocapsae 
-~1 ~I~ ..::.,\j .):I 0-4 <\,/..WI Jljb :ii 1:£jpl <Lo j)UI Z, J,.iili (J o Jl~I ..:.it,> J.l ..r.=,b . 4 JJ~I 

~I a.J _j.sll 
(

0
f') i°>Jlp.llwl;>J.l 

15 ± 1 20 ± 1 25 ± 1 30 + 1 

Steinernema RST 9 .67c 14.67c 7.33 ab oc 

Steinernema RM 7.ooc 18.00b 7.33•b 17.33" 

Steinernema RTA 10.00° 14.ooc 7.67•b 20.00° 

H eterorhabditis PHA 28 .33 b 22.6" 6.33 b 11.67b 

H eterorhabditis MHA 35.00· 23.33" 9.00" I l.00b 

H eterorhabditis DKH 36.33" 19.33b 9.33" 11.67b 

The Arab Journal for Arid Environments 6 (2) 84 



~I 

Steinernema 

Steinernema 

Steinernema 

H eterorhabditis 

Heterorhabditis 

Heterorhabditis 

600.00 

500.00 
,1 
;,:, 
=-,, i, 400.00 

..., 

j 
~300.00 

1 . .., 
~200.00 

100.00 

0.00 

-

-

- ..!!. 

-
.11. b 

- I 
-

C 

-.1., 
I 

15 

b ~ 

b 

I 

20 

"-1_j.sll 

RST 
RM 

RTA 
PHA 

MHA 

DKH 

ab - a 
b 

--

I l 
1~ 
I 

25 

a 

I! 
C 

-

15 ± 1 

55 .00b 

5 J .67b 

46.67b 

78.33" 

75.00 

76.67" 

~jo.11 

. RST . RM 
RTA 

. RDA 

Ml-IA 

. JKH 

plill1 J.ls.4 ~.9 .Steinernema ..::.'ll_j..sl a.,......:J\,, 
0
/' 25 3 

(.)"'~I -.$.ii.9 ._r->:il ~ a.,......:J\,, 
0

/' 30 i>;iJ.:,Ji <1.;>;.l ...ili: i>..W..,. 

a..,.....:J\,, l.l§i~I 0-4 "-4J..9 .ll..J.d [l..i.l! w,-l! i>;l__,.:,JI 0-4 <\.;>J...UI o.j_gl 

l.l§i~I 0-4 .l_>! (,Si~~ RST c,i ~ J RTA j RM ~j.sll 

~I i>.lj.l .:.,\.9.):/ ('.::y,:.;. ...ili:j ,i>Jl__,.:,JI 1)-4 <\.;>J...UI o.j_gl u"°_;-s:;.ll ...ili: 

<I.;> J...UI c,i J_#I ~ ..!.ll~ ,(,,S.l §i\..Q..,/..:, .l _>!(,Si~~ al _j.sll 0"4i <4~\ 

['u.:i!~ l.l§i~I i>J...i.ic,!j , al_j.sll o.j_gl (,?Jl__,.:,JI .:.,_¥I ab:a.; ~ 
0 

/' 30 

.il_;!i ...ili: plilll J.ls.4 J p ~ .}JI i> Jl_;,:,JI <I.;> J..J.,l b.,u .):! <\.,1-ls.4 .il_;!l 

Milstead , 1992 ,Wright) \41,>1.i 1,i~, j,4J J.ls.4.9 1.i§i~' 

1.i§i~' 0i (1994a) o~~jJ Grewal ~ i 1.4= .(1981 , 

.9i -.$...UI I~ 81.:,.. ~ ')/ ..l3 ~lj (,SJ'.;,> ~..9-4 ~ wl~ ~_rll 

i>.lj.l wl.9.):! ~ ¥\.:Ji l.l§i~I .il_;!i .il..u:l J ...:9'>'.:i.>-'lll 1,:.,1 j al~~~\ 

The Arab Journal for Arid Environments 6 (2) 

(° /') i, ;1__-ll wl?-;.l 

20± 1 25 ± 1 30 + 1 
28.33 b 25.67b 

30.00b 23 .33bc 3_33c 

25 .00b I 9_33c 2.67c 

46 .67" 33.33d 35.00" 

53.33• 36.67" 21.00b 

52.67" 38.33" J9.00b 

, ...... li 206.66 3 189.66 RST 3 RTA ul.:i.lj.sl1 ~i I.A h...¥4 

<1..z,,l.:i.ll w'l/ j.sll ...ili: <I.!~\ ~I~ J ,_)ljlll ~ (,,S..WI ;jbll .l ~ 

41?,'u.:i! h...¥4 0ts3 <1.,>J...u, o~ ...ili: Heterorhabditis~ 

w'llj.sll (,,S..WI Jjbll i.i~ ....iill 17.33 .9 , 16 j ,18.33 l.l§i~l 0-4 

._)ljlll i..,k MHA j PHA j DKH 

\$..WI ;jbll .il_;!i ~~ h...¥4 __,ki ~ ' 1 ± o/' 20 <1.,>;...UI -­

~\,, uk ~~ ..::...A_9Al.9 RM alj.sll ..!.ll~.9 ~ .i~ ....iili 313.33 

~j.sll Wi 260 .9 225.55 .i..w11~ h...¥4 ~ ~ J ,..::.'llj.sll 

Heterorhabditis ~ a.z,,w, ..::.'llj.sl1 I.Ai ,RTA J RST 

PHA alj.sll ~ .l~ ....iili 141.66 l.l§i\..Q..,/..:, 0-4 ~ i I.A h...¥4 ~ 

.,~ ...ili: <I.!~ J.9i .::.uts ~ J ,MHA alj.sll wi 103.333 

. ~ .l _>! ....iili 81. 66 ..:...i.\,, ~ ,D KH al j.sll ;; )1__,.:,JI 0-4 <I.;> ;...UI 

(,,S..WI J_9b.ll .ll_>!i <I.!~ h.., ¥4 _foi ~ , 1 ± o /'25 <I.;> J...UI -­

..::....9 _9Al _9 ,_)l_9lll~RST 3 RM ~j.sll ..!.ll~j Wi 256.66 3 225 

<I.!~ h...¥4 ~ ~ J ,..::.'llj.sl1 ~\,, i..,k 4~ 01.:i.lj.sl1 uu\..,) 

MHA w'llj.sll wt 196.66 .9193.33 3 186 c\,/..WIJl_9b:.'l.ll_>!i 

3 Heterorhabditis ~, 0-4 J1_9ll1 i..,k DKH 3 PHA3 

.Steinernema ~ RST <l.!j.sll w i 203.33 

...ili: (,,S..WI J_9b.ll .ll~:;/ <1..9t.£:, _foi ..:...i.\,, , 1 ± 0
/'3Q <\.;>J...UI -­

,WI 323.33 3 346.66 (,,S.9W U:.IS.9 MHA 3 PHA ~j.sll 

85 

.1.~ DKH <1.1 · -1, I.Ai ,4.4~1 ..::.i':ll·-11 . il., ,,. i.. · ..::...A ·-c..-=- .r- .r- ',T . i..,- -~ jAJ .9 
w':ll_j.sll ~i ~ J ,(,,S..WI Jjbll .l_>! ....iili 270 ~I I.A h...¥4 

~ 1.i§i~' .i1_;si 0-4 ~ i.i,..u:i Steinernema ~ a.z,,w, 
RTA 3 RM..::.'llj.slla.,......:J\,,..!.ll~.9~)~....iilil.66 3 1 ~¥-" 

.( 3J5:..J1) l.l§i~I 0-4 .l_>! (,Si RST <l.!_j.sll ~ ~j ,_)ljlll i..,k 

.9 25 ~ (.91.A' p~ Ji,4:il (,,SJl..,_:,JI J..wl c,i iJ! ~\:WI o~ ~ 

15~t.9\j,.,).9 ,Heterorhabditis~1..::.'ij.sl a..,.....:Jl,a 
0

/' 30 



Adams, B. J. , and K. B. Nguyen. 2002. Taxonomy and 

systamatics in: Gaugler, R (Ed). Entomopathogenic 

nematology. CAB International publishing, 

Wallingford, UK: 1- 33. 

Akhurst, R. J. 1986. Xenorhabdus nematophilus spp. 

poinarii: its interaction with insect Pathogenic 

nematodes. Systematic and Applied Microbiolog. 

8:142- 147. 

Akhurst, R. J ., and W. M. Brooks. 1984. The distribution 

of entomophilic nematodes Steinernematidae and 

Heterorhabditidae in North Carolina. J. Invertebr. 

Pathol. 44: 140 - 145. 

Akhurst, R. J ., and R. A. Bedding. 1986. Natural 

occurrence of insect pathogenic nematodes 

(Steinernematidae and Heterorhabditidae) in soil 

Australia. J. Aust. Entomol. Soc. 25: 241 - 244. 

Bedding, R. A., and R. J . Akhurst. 1975 . A simple 

technique for the detection of insect parasitic 

nematodes in the soil. Nematologica 21: 109 - 110. 

Boag, B. , R. Neilson, and S. C. Gordon. 1992. Distribution 

and prevalence of the entomopathogenic nematodes 

Steinernema feltiae in Scotland. Ann. App. Biol. 

121 : 355-360. 

Brown, I. M., B. J. Lovett, P.S. Grewal, and R. Gaugler. 

2002. Latent infection: a low temperature survival 

strategy in Steinernematid nematodes. Journal of 

Thermal Biology 27:231 - 239. 

Byers, J.A., and G.O. Poinar.1981. Location of insect 

hosts by the nematode Newaplectana carpocapsae , 

in response to temperature. Behavior 79: I -10. 

Canhilal, R ., W. Reid, H. Kutuk, and M. EL-Bouhssini. 

2006. Natural occurrence of entomopathogenic 

The Arab Journal for Arid Environments 6 (2) 86 

l4,, ~l> i$h> .S..L.o3 ~¥ ..:..~_j..s)l o~ 0-4 a.!~~ ui <:"".9:/ ~I 

Downes)~4J10-4~"-:cLll Jl..:.i Lo 1~ 3,~~ul ~ 

,1992 ,Wright ,199Loj>Loj3 Kung ,199LGriffen3 

~ ~ ,( 1994 .Shamseldean , 1993 ,oj>Lo j 3 Grewal 
. . . 

..!hii.11 ~ l.l§,~I ..:.,~>L.,3 tt~i i,J._\j J h...13 ~.9-U3 l:9>l:i.:>1 •~_94> 

~I .ll.1dl1 ul -~ i, J'.J> ..:.,~ J.l ~ O..l,i-l?- .ll~i [l:i..:, )3 J.lWl,, 

~ ..!l~ ul..ili,, ~~OJI_)> W~J.l ~ w~_j..sll ~ 

[_91y.)1 ..!l~ ~ 31 ._;glb.:JI 3i (..)"'_9-:H,ll ,Yj:!> ul..1..a..! 3i l.l§l~ 

~ ~6.:UI L:i~I 0-4 w~>l.., ul~ ~ .wi 3i d.lJ-7,~ 

,Kaya ,1964 ,oj>Loj3 Dutky) z.J1_pJ1 0-4 ..:..~J..u1 o~ ~ 

,~ J 14,.J! J.=¥1 j<U _;i, ~\:i.:J1 ~ .(1992 ,Wright ,1977 

.,.?.:it,~ Steinernema ~ as,,w, l.l§l~' 01 ._,11 ~' 

l.l §,~I l.4i ,i>.l ).,JI .y)_p..ll ..:93_;.hll c4 i.ilib.JI ~ 3 a.!~13 O.l ).,JI 

z.Jw, •'J:>:i'' ~ ~ Heterorhabditis ~ as,,w, 

oj>Loj3 Hominicke <W+li3 0...1?-3 lA c4 &'.¥:1 '~3 ,~ i.ilil:i.:.3 

Steinernema ~ as,,w, t.l§l~' 0i ..:.i..p. 0-4 (1995) 

~ as,,w, l.l§,~I u1 ~ J a.!~13 O.lJ\.,JI ~WI J -l?-1.,:.:. 

u'! e::~3 z.Jw, ;y~, ..:s3_;.hl1 c4 ~t:.... Heterorhabditis 

w..,i ~\:i.:J1 o~ &1.,:.:.3 ,Steinernema 0-4 ~ i i>J'p ..:..~J.l 

J (1994) Abd-Elgawad 3 Shamseldean o...1?-.9lA c4 

~I .l_?.j _¥lj ~ J wl~ ........ .r,ll l.l§l~ ~I ~ 

.o.lJ4l' .,+,ilt J \4-i-.o z. Jw, .,+iii, J ~ i Heterorhabditis 

l.l §,~I ~ J _;:, ~ i, Jl__-ll 6-;>-J.l oi <1..ulJ..UI o..a .:.u..,.:,i -

_;:,ts:=i J..u..o.9 i,~I ~ J..u..o ..:.i..p. 0-4 wl~ ........ .r,ll 

.l.l§,~I 

..:..~ J.l c4 ~t ~ i Steinernema ~' ..:..~~ ..w 

wl~ ~WI J \4)~1 ~ ~l:i..ll,,3 ,~I i>Jl_p..ll 

~I w~~ J~I ~ ~ J ,~I OJl_,,,.,.JI w~J.l 

.oJl=•l' ~w, J Heterorhabditis 

\..,/h..o ~lj wl~ ........ .;-411 l.l§l~I J~l,, ~ -

~I J i, ~I .y~I wl:9~1 ...1.w::> ,Yj:!> ~IS:A JAW:::. 

Steinernema ~' J~1 z.~1_;-4 c4 ,a,.J~' a,_.b.!1 

J Heterorhabditis ~,3 ,o.lJL,J13 a.J..wJ.1 ~w, J 
.i, JI.J> ~:ii ~WI 



strains and Heterorhabditis heliothidis. Journal of 

Nemaotology 18(2): 270- 272 . 

Grewal, P.S. , R. Gaugler, H.K. Kaya, and M. Wusaty. 

1993a. infectivity of the entomopathogenic 

nematode Steinernema scapterisci (Nematode : 

Steinernematidae). J. Invertebr. Pathol. 62: 22- 28 . 

Grewal , P. S. , E.E. Lewis, R. Gaugler, and J. F. Campbell. 

1994a. Host finding behavior as apredictor of 

foraging strategy in entomopathogenic nematodes. 

Parasitology 108: 207- 215. 

Grewal . P. S. 2002 . Formulation and application 

technology in R. Gaugler . ( ed). Entomobatogenic 

nematology. CABI publishing Walling . UK : 265 

- 287. 

Griffin , C.T., and M.J. Downes. 1991 . Low temperature 

activity in Heterorhabditis sp. (Nematoda 

Heterorhabdidae ). Nematologica 3 7: 83- 91. 

Griffin, C.T . 1993. Temperature responses of 

entomopathogenic nematodes : implications for 

the success of biological control programmes. 

In : Bedding R, Akhurst R and Kaya HK. eds. 

Nematodes and the Biological Control of Insects. 

CSRIO Publications. East Melbourne , Australia : 

115-126. 

Haukeland, S. 1993 . Entomopathogenic nematodes 

found in Norway. Norwegian, J. Agri . Sci. 7: 17-

27. 

Hominick, W. M., A. P. Reid, and B. R. Briscoe. 1995. 

Prevalenca and habitat specificity of Steinernematid 

and heterohabditid nematodes isolated during soil 

surveys of the UK and the Netherlands. Journal of 

Helminthology 69: 27- 32. 

Hominick, W.M., and B .R. Briscoe, 1990. occurrence 

of entomopathogenic nematodes (Rhabditida : 

Steinernematidae and Heterorhabditidae) in British 

The Arab Journal for Arid Environments 6 (2) 87 

nematodes (Rhabditida: Steinernematidae and 

Heterorhabditidae) in Syria soils. Res. J. Agric. And 

Biol. Sci . 2(6): 493- 497. 

Curran, J. 1993. Post - application biology of 

entomopathogenic nematodes in soil. In : R. 

Bedding, A. Akhurst, H . Kaya (Eds), Nematodes 

and the Biological control of insect pests. CSIRO, 

Melbourne, Australia: 67- 77. 

Downes, M. J. , and C. T. Griffin. 199 l. Recovery of 

Heterohabditid nematodes for Irish and Scottish 

sol is. In ''proceedings of the third European meeting 

microbial control of pests, IOCP/WPRS Bulletin 

(P.H. Smits, ED) :216- 218 . 

Dutky, S. R. , J. V. Thompson, and G .E. cantwell. 1964 

. A technique for the mass propagation of the DD 

- 136 nematode. J . Insect pathol. 6:417 - 422. 

Ehlers, R. U ., K. V. Deseo, and E. Stackebrandet. 199 l. 

Identification of Steinemema spp. (Nematoda) and 

symbiotic bacteria Xenorhabdus spp. From Italian 

and German soils. Nematologica 37: 360 - 366. 

Gaugler, R. , E. Lewis, and R. J. Stuart. 1997. Ecology 

in the service of biological control : the case of 

entomopathogenic nematodes. Oecologia 109: 

483- 489. 

Georgis, R. 1990. Formulation and application 

technology. In : Gaugler, R. and Kaya, H. K. (eds) 

, Entomopathogenic Nematodes In Biological 

control. CRC Press. Boca Raton, Florida. : 173 -

191. 

Glazer, I. , E. Kozodoi. , G. Hashmi and R. Gaugler. 1996. 

Biological characteristics of the entomopathogenic 

nematode Heterohabditis sp. IS-5 : Aheat tolerant 

isolate from Israel. Nematologica, 24, 481492-. 

Gray, B . D. , and J. M . Webster. 1986. Temperature effect 

on the growth and virulence of Steinernema f eltiae 



and Nern Dep, 816 pp. soils Parasitology!00:295 - 302. 

Poinar, G. 0. Jr. 1990. Taxonomy and biology of Jaworaska, M . 1992. Effect of the soil texture and 

Steinernematidae and Heterorhabditidae. In: 

Gaugler, R. and Kaya, H.K. (eds), Entomopathogenic 

Nematodes In Biological control. CRC Press. Boca 

Raton, Florida. : 32- 61. 

Shamseldean, M. M., and M. M. Abd- Elgawad. 1994. 

Natural occurrence of insect pathogenic nematodes 

(Rhabditida: Heterorhabditidae) in Egyptian soils. 

Afro - Asian Journal of Nematology, 4 (2): 151-

154. 

Shamseldean, M. M. 1994. Effects of temperature on 

survival and infectivity of Egyptian Heterorhabditid 

nematode isolates. Egypt. J. Appl. Sci, 9 (9) : 53-

59. 

Steiner, W. A. 1996. Dispersal and Host - Finding 

apility of Entomopathogenic nematodes at low 

temperatures. Nematologica, 42: 243 -261. 

White, G. F. 1927. A method for obtaining infective 

nematode larvae from culture. Scirnce 66:302-

303 . 

Woodring, J. L. , and H . K. Kaya. 1988. Steinemematid 

and Heterorhabditid Nematodes: A Handbook of 

Biology and Techniques. Arkansas Agricultural 

Experiment Station. Southern Cooperative Series, 

Bulletin 331. 

Wright, P. J. 1992. Cool temperature reproduction of 

steinemematid and heterorhabditid nematode. J. 

Invertebr. Pathol. 60: 148 - 151. 

The Arab Journal for Arid Environments 6 (2) 88 

Temperature on the activity of Steinernema feltiae 

and Heterorhabditis bacteriophora in the soil. 

Entomonematologica. 1(5): 31- 37. 

Kaya, H. K. 1977. Development of the DD-136 strain of 

N eoaplectana carpocapsae at constant Temperatures. 

J. ofNematology 9(4) : 346 - 349. 

Kaya, H. K. 1990. Soil ecology. In: Gaugler, R. and 

Kaya, H.K. (eds) Entomopathogenic Nematodes In 

Biological Control. CRC Press. Boca Raton, Florida 

: 93 - 115. 

Kung, S. P. , R. Gaugler, and H.K. Kaya. 1991. Effects 

of soil temperature, moisture, and relative humidity 

on entomopathogenic nematode persistence. J. 

Invertebr. Pathol. 57:242 - 249. 

Milstead, J. E. 1981. Influence of temperature and 

dosage on mortality of seventh instar larvae of 

Galleria me/lone/a ( Insecta : Lepidoptera) caused 

by Heterohabditis bacteriophora (Nematode 

: Rhabditoidea ) and it 's bacterial associate 

Xenorhabdus Iuminescens. Nematologica 27: 303-

306. 

Mracek, Z. and G. Jenser.1988. First report on 

entomogenous nematodes of the families 

Steinemematidae and Heterorhabditidae from 

Hungary . Acta phytopathologica et Entomologica 

Hungaricae 23 : 153 - 156. 

Nguyen, K.B. , and G.C.JR. Sma1i, 1996. Identification 

of entomopathogenic nematodes m the 

Steinernematidae andHeterorhabditidae(Nematoda 

: Rhabditida). J. Nematol. 28:286 - 300. 

Nguyen, K. B., and D. J. Hunt. 2007. Entomopathogenic 

Nematodes :Systamation, phlogeny and Bacterial 

symbionts. University of Florida Publication . Ent 



~w.,j?/l.9 4JlS:,~cll ~~, ~ L2i~b.9 Aphjs fabaeScopoli . ..l-9-"':il Jj,All 01 ~~I ~~I 

( Vjcja faba L. ) J_9,Al1 ~4.D 

The Chemical Control of Black Bean Aphid (Aphis fabae Scopoli.) and 

their Effects on Morphological Characters and Yield 

of Broad Bean (Vicia faba L.) 
Received 17 July 201 I I Accepted 28 November 2011 

<1:a')b ~1.9 cuJUl , 2010; 2009 3 2009;2008 ~~ J» ' 'YJ~ I ~..i ab¥- J ~l....:=!1 ~..i ~ J a...ty.l.ll o~ ..::..,i_;-;>t 

~ J..u.A J.9 ,~1 ..:.Ui..:,J1 J ~1~t:.3 Aphis fabaeScopoli . ..i~i/1 _)1 ~IS:..o J ~ ~~ ..:.~-94?-A 0-4 'Y~ ..:.1....1.:!+4 

.J_9,4]1 w\+, {rl:u!) 

Dimethoate 0 1.i..,,..,,.11 ,J.=i ..1.A.9 .--,.11=11 ~t.:J1 ~ i:.Jw j,4-i.Jt ~~ J'.Y.>-..:.Jlow1 J ..i~i/1 _)1 ...:.c1~ ..i1..w ~ W.l..li:,._j1 ~l:ill1 ..:.A,=>i 

,J.=t .!.l.l~ ·Ju2lj t1't.9 0J..il,J1 c),l> .J-A J Carbofuran ~1 ~ i:.Jw ..i~ i/1 _)1 ..:.1~ .ll..w ~ J ~ i ~1.9 Imidacloprid3 

~ .~1¥1 ~ a...1J..l.l1 ~~ J» % 44 3 30.53 o..i~j.l.l 'Y~1 '4=,llt ~ ~ ..:.L,u.J1 t1..iuJ1 J o..i~j ~ I Dimethoate ....l.:!+4 

..:.A,::,i.9 .a...1J..l.l1 ~~ J» (~1¥1 ~ % 49.53 3 39.65) (,;S~t ~ ~1.;-.J1 uj_93t ~ o..i~j Jji Carbofuran ~1 ,J.=t 

.Carbofuran ....l.:!+4 a1.o~3 ~1 ~t.:J1 ~ i:.Jw a.w1 J o..i~j ~ t ~ i Imidacloprid 3 Dimethoate 1.):1~1 0i ~l:ill1 

Abstract 

The study was carried out in Dir-Al asafeer, Damascus Ghoota, Syria, during two seasons 2008/2009 

and 2009/2010, to compare effectiveness of some insecticides from different chemical groups to con­
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trol Black Bean Aphid (Aphis fabae Scopoli) and their effects on some morphological traits and yield 

of broad bean. 

The results showed a reduction of the number of aph ids in all the treatments during the two seasons 

comparing with infested control. The insecticides Dimethoate and Imidacloprid gave higher effect in 

decreasing the aphid 's number comparing to the Carbofuran at seedling and flowering stages. The insec­

ticide Dimethoate gave the highest increased of the plant length where the percentage increases 30.53% 

and 44% during the two seasons. While, the pesticide Carbofuran gave the lower increase in the dry 

weight of foliage where, the percentage 39.65% and 49.53% during the two seasons. The results showed 

that Dimethoate and Imidacloprid gave the highest increased in the yield of broad bean comparing with 

healthy control and Carbofuran treatments . 

Keywords: Black Bean Aphid (Aphisfabae Scopoli), Broad Bean, Insecticides, Yield. 
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.2007 /'W .y~I a.;,:1Jj.ll '4al..•=.";,'l .u:.~l ,J..w:i.ll 

0...1.,1~ a,..~ ..;;.,~~ ~ ~I "-:/J-9-"' J u~)_j.ll i...y 

0-4 "-:!J_¥-u_9-4ll wl-4-,UI ~..1>i U Ip ,~~, ~ J ~1~:i 

"-:!~I .-.l~:i13 <U..9WI ~1 wl.:u~I J wl_,,;.i:.3 <1.A3w w'll)l... J~ 

~~3 "-:/~I ..;;.,l~3p__r..-,J13 "-:/~I a,_.:,14,>~1 ~~ ~ 

0-4 ~ ~IS.A J ~1..9 ~ I ~I ,~~I ~1..::..1..:..,;,~I 

<1.,1.,;JI __,I! ..:SW:.:; ~13 ~I ~b11 ~ ~I a..:,U1 "-,L3WI wl..9"511 

.(2009 ,03>loj3 Jlwl) 

I''~' <1..,_JJ:.t;g (1980) Buryskova 3 Horak ~\:i..:, ~ i 

oi 1~3 .:..i.p ,J_9,4]1~..i~:i1011 ~~ <1.,>_;J1 J ~~ i..l.,&.+A 12 

Carbofuran ..l.,&.+A 0-4 Jt:.s:.,; 1 aJw o..ilA ~ 1.5 u ! 1.2 ~W:.! 

ki w;,,, ·1:\:i..:,'/{I J o..il,.,j u! w..ii3 '~ ~IS.A ~ ~i ~ i 

Carbofuran ..l.,&.+A ~W:.!oi (1988) Tite 3 Whitehead 

(,;5j~I ('1-:!-w_.r.-ll wl,u J3~ J_p- J\:,SJ,/ <\.JW o..i'-4 ~ 1.5 J~ 

(¥> W,;:, .~\:i..:,';{I o..ll,.,j3 l..i§>~I J~ ~ __,I! -.S..ii ~IJj.ll oWi 

0-4 -~ ~' Dimethoate ~ _9.4-i.l1 ~..1> ..::.it.4-i-J, <J-UJ 
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J '4li¥' ~w, ~ i 0-4 Vkia faba L. UJj.11 J_9,4]1 ~ 

~ ~ 3_r.1] b.p-)3 ~ ly.J,,a.A .!.2-,!3 ' ~ 3i 43.JA U..H ~ ,~WI 

~ i <l.l3 ,(1994 ,0.9>1.oj 3 Link) h..-3 :it, C9~1 ~ J 0~, 

Chapman) ~Jj.l' ..;;,L:.1.9,!> tt_~i ~ ...:S'.>u:W J~ a..:,i.:.. 

~1Jj.l1 oJ3.JJ1 Jo~ ~ i J_9,4]1 ~'JjJ3 .( 1976 ,Carter3 

,03>1.oj 3 Peoples) ~ 3_;.:J1 ~ ~ <1.,>_;J1 <1.,1~ ~ 

,~IJ_j.l.J ~~I ijbWI JS J "-:/J~ J J_9,4)1 ~IJj ~ .( 1995 

"-:!~I ..:.l..9"511 0-4 ...1.,1..wl,, <1.,>b'}U UJj.ll J~I I~ ua _A3 

Aphis fabae ..i~:i1 J_9,4]10.4 o~ ~ ~ ,..:.4-i-]1 ..:.W:._;-4-43 

vaL..:u.ot ~ ..:.4-i-J, ~\:i..:,! ~ i;.i, J.o1~1 ,......,,1 0-4 Scopoli 

~I 03...u.ll,, ~3 ~)~l3 L9IJ3:il 0~3 ,a,_.:,4-i-]1 OJl...=.il 

o~~jl~ i)~i ~ ,..i.9-"':itu-iu)1..:.t,.,_,.hl~~~1 

.(1993 ,W erf ..9 H urej) ..::.il.,ull 

,o_P->:il wl~I J "-:!)~ J J_9,4ll,, ~3Jj.ll wb.WI ~I 

..l-9-"':il J_9,4)1 \)-4 o~ <1.,>b/"I ~ ~WI ...1Ji.iill ~ (1 J3~1) 

__,I) ..!..U.:i ..l¥,!3 <"-:/~I wl-4-,U\,, o~I o~ ~IS.A 0-4 ~j.ll,, 

_JA:il <<l.,>Jui1.o ..::.ii~ ~3 "-:/J_¥-u_9-4ll wl..l.,/+4l] .....iw.S11 l' i~'l/1 

El-Hariry) ..:.,-4-:U, .,~ ~ 4.43w ..:.':l')l... J~ u ! LS.ii i,,s..:D1 

<U..9WI ~I wW~I J wl-4-:UI "~ _,,;.t, u ! i:sW:.! .( I 998 ,o.9>loj3 

El-) "-:!~I ~~I JI'~ ~I "-:!~I ... ,~~13 J;,...JI J:.-4 

.(1991 ,o.9>loj3 Heneidy 



,~I 0_¥,,i ~ 1.,S.lll ~~\ J_9-i1)1 ~ _¥ij: ~\+i.JI o..i\ll • 

u.¥,1 wLii,/;~I ,(~i 7 .)! 4) ~I~ _¥ij ,~\ J .r.,S+:Jlj 

3 tJ! 1 1,).4 \;;.:..4 o..b.1~11.,S~ o~ ;\..Q.:JI ,<\..9;_j.ll tJ! J.jlo ~ i 

<\..9 §1 ¥ ¥1;j ~ fol_;-4 1,).4 ~ ;1.l,, ~ J~I ~ ~j .wlp-

-~..l J 

2008 ~w.:i..A ~¥ J").l;.. 4~1 U4I :~I --:-1.J~I • 

J ~l..::u.JI _;-;..l ~ J J~ ~.J_j.A J .20101 2QQ9 j 2QQ9 I 

15<)1_? ~..l ~ ~ ~lj ,(~..i 1..4:!.J ~bA) ~..l abj-C 

._pa..!-ll ~ ~ ~ SQQ 1,).4 ~ i ~_;,j ,Cg~ y~ o~y ro£= 

\;;.:..4 JS~ •"-:/jl....:,.o '½-!-:/~ ~ c..>-"-4> tJ! Jhll ~ ~ 

(Sj-> i/1 ~ ~~ <l.2W JS~ ~j •~ 3 X 5 ~..ik,,i llik..o 

,llik.o JS.l wi.Jfa a:.>1-:, J~.9 •~ 1 IY",AI tJ;_j.A _p,,i:. .b.!~ 

"-:/~lj a'.,1_,=ly 4_;J1 ..:.i~ .;l.:w2l I{!!= 3QQ ~ <U;.l;j J~j 

)~ J JJ-4l, Jj..l,, =-;j ~-~JS..:.,:;.,,~ so .i.s,, ~ ~ 3 

~j ,(J..i\+,JI <Ul:!fa) ~I Jfa ~ ~ 25 <1..!l.....o ~ ~ ~ 

~ ~ ,.!.ll.:i .i.s,, , ~ Lr"'.¥' ..:..i'i ..wy wl..l,/--/.11 ~ l.9 ,~ 5 ~ 

JS.l i,,S.)lj ~lj a_,....,W1 ¥1.J_j.ll wt.,_.l.wl ol_.P.-! c4 -~WI yl_;Jy 

i,.4wi/\ ~ ij , '-':._g.:,.9 W:, J:,~j 0-4l_j.:i..4 ~ ~~I ~I 

wliL...~ ~y,, ~ ~ ;~ IF 400 J~j ~l;_j.ll ~ 

..:.i~I 3 J.9~1 ~j . ..!.l~¥ i11 wW.... ~;~ IF 2003 

. ..:.=+Ji t9¥ 4_;J ~\,,,j.+iillj ~~\ 

..:.it.l,u ,,_;.,.J 0 i (1990) Bolaji 3 Ivbijaro -1?-J ,(S..>->i "-4:>­

Cype.rmethrin + Dimethoate Sherpa~ o1.~-,1jll1 

Megalurothrips J:..-4 "-=~' ..:.il.!~1 <1..!W::. ~ (S..ii Plus 

u!J Maruca testulalis Geyer 3 sjostedti Trybom 

.(S_p-ill ..:.i>loWI c4 a..;w ~, J~ .)j.l.,JI ~\:u! o..il,,,j 

"-=~' ..:.i1..l,/--/.11 <1..!W.! ui tJ! (1995) Morse 3 Ward ;t.1.t3 

~,~ 10 J~ (Temik) Aldicarb J:..-4 a,,_;J1 J "-:!j~' 

W=> .JJ-4li ~ ..iy,,ill Jj-4li 0-4-:1 41...:.f"i a.,.....; ~ t.Jl w..ii 

.l.;-+-4 C9.¥UJ ~ i (2001) Yelshetty 3 Balikai -=...,.:,i 

r\:u! o..il,,,j JJ 1)11 -=.ii~ ~\S:..4 J Dimethoate 30 EC 

wl..l,/--/.11 .)\+i>I ~ <.!ll.:.3 ,(S_p-i/1 wl..l,/-/.ly lliWI c4 a...)w .)j..:i..,..ll 

Methyl parathion 3 Dimethoate 30 EC "-=~' 
Fenvalerate3 Monocrotophos 40ES 3 S0EC 

.('lh_,,.:iill ..:.il,u ~ \)11 ~\S:..4 J 20EC 

w'-':.~ u-4 wl..l,/--/.11 ~ ~I.! .u;w .J! ~I 1..u. ...:9~ 

w~I J ~~t, (.$..I.A a...l;..lj ..iy,,i/1 \)11 ~\S:..4 J ~ ~~ 

~ l>.'....1.,1 ~~ ol_?.\S ,J_9-illl wl,u (~W.:.!) <ill: Jj ~I 

<\.ojW ..:.i'i;,l.., .)~ ~\ ~\:;JI wl.:. "-:i.J~J-4ll wl..l,/--/.11 ~,~, 

,~WI (S_p-i/1 wWls:llj "-:/~I ol~)U J=,ui.llj ,\)11 wl~ 0-4 

~~\ .i.,:. ~I ~~'ii J...ls.4 a.1WJ1 o..iu, alwill o..iUI a.,,.....;3 ~;~I l"-"'°il 

Carbamate .A / ~ 40 Carbofuran Furadan 5% (G) 

Neonicotinoid .A It 140 lmidacloprid Confidor 70% (WG) 

Organophosphate .A /,J.,. 600 Dimethoate Dimethote EC 40g/I 

<1.,!~lo..iUI CaC0
3 JWJl~I EC. 

pH 
(%) ~ ~\ ~ I 

(%) (dS/m) ~ .:.J..., J.o; 

0.94 21.7 11.2 1.7 8.5 64 24 12 

CO, I ca++ Mg++ HC0
3 

Cl B K p N 
0 

molr1kg mg 1kg 

0.3 I 0.69 0.5 I. I 0. 16 0.7 31.3 2.4 14.3 
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,~1 t:,uu) a..,....,wI .:.L:.L,!.,JI ~ ~ 3 ,~ ~J..91..>"l,6,i ~ 

tLiwJI '-"'t,_.j (1U ..::.,.p- _pll J ! i~\.+A ~3 ,(Jftll..9 al.AWi ~I 

J...o..iw ~ a:ii,,l...JI ..:.,l:,4,.i.)i ~ '':?~I~ -.:9\;,JI uj_9ll -

uj_9ll J.,lj i....:. ,~t.... 48 o...u 
0

1' 70 i>h-> "-?-J.l ~ ~ u_,,.! ~ 

·IJ"t.....> u l...i-,/,A /"I~\,, ',?~I ~ .,:g4,JI 
. ' 
l:13...1.,! y~I ub_,,.93 ,o..l> ~ Jfa-A JS .ll...:1> (1U : "-:!-;>W..:.tJ'I -

·J'i::,.SJ, f (!f= IJ"t..., j ~ <lil.ll ~3-=..uj.93 

-->~I ..l.J2>WJI a; w :.11 .ll..J.d .:..;,.:..I a.,. ·.q a........;Ji __,t...,,> -. (:A ) U"' u--- _.:,- . . ~ 

,(1925) Abott <l.l.lW ~3 

~ I .ll_,,.! :il .l~ - ..l.J2>WJI !J ~ I .ll_,,.! :il .l~ = (%) ~ I <\.,JW 

100 X ..l.J2>\.1Jy ~ I .ll_,,.! :il .l~ / ~ I al.A'-1.o ~ 

..:.,l.:,L,!.,Ji ~¥-3 ,4~ J..,ts:ll \?'l~I ~I 1"l~I (1U 

1"'~\,,3 (Two way ANOV A) 0,1\+i.J1 J.,_..b.:; <lbt...._j,I ~1...:1>! 

J.!i Jl..,,.:G-I /'I~\,, ..:.,lb.,,.,¥I .::.UJJ3 .Spss.-16 Y-9-"'bJI ~L:,.,..,, 

.% 5 <l.:!_9-'-141.>~ ~ L.S.D '="'1.9-'-14C9_,,.9 

...i..2>\.:JI ~ .l-9-"' :il &J.1 ..:.,1~ .ll~i tl.iwJI 4 J3..J.;,,JI ~ ~t:i..:JI fo 
J ! .ll..w.ll J-..:,3 ..::.,.p- ,0J.l\..,JI <U.> .r ~ ~I '="4"'.9-4 J>li,.. .,:g~I 

~_¥13 J3:il ~_¥1 J J~ .:.bl+,:, 10 /0-4 o~ 17503 1200 

~I J .l-9-"' :il 011 .:.I_),"'> .ll..w ~I~ ,~lj.'.ill ~ \?'WI 

(:A <liJw ':?~ C9JLli,,_9 ~I '="4"'_9-4 J>li,.. ..:.,I~\,, al.AWi ~~I 

2010 / 2OO9 !""_¥I 

-~_¥1 ~ J ~.9-J/ l?'Wt 

,w'.)l.oWI • 

~ 3) Carbofuran --4-,111,, 4.JJI ul..4¥- =1.h :.ilt a.sb:ii.!I -

_¥>3 ,(~IJ_j.ll ~ JJ.l.,JI 1,).4 yfaJ\,, ~I 1,).4 a_,....,Li..o ..:.,~ 

.:.I~!~~ ..::.,.p- ,~IJ_j.ll ~ ~W.\,, ~ ~ ..1,;.+A 

culii.al (011) a..:.UI ~WI ..:.,t~I ~~ ~ ,4.}JI J l.l§i~l3 

.(2004 , Mann) <1.,1j41;,Jt 

.:.L,u?fI ~) Irnidacloprid ~\,, 4.JJI u1.4 ¥-, ~w, a.sb:ii.!I -

y.,_J 100; 1''~ 30 J~ 4pll J,;l.,u J>l>- 0-4 1.!.ll.~3 L4~ 25-,, 

J ! ~ 'J3~I <lbL..._j,1 ~l..~ .. oil ~J-""' ',?.)~ ..l,;.+A _¥>3 ,(,. \.4 

..::..l~I J~L::JI ~~~II~~ ,a.,u\,,3foi ~r":' ~ i 

...:.03..l> J+9 4jJI Jl ~W.\,, ~3 ,(011 ..::..1~) a..:.UI ~WI 

.a..:.uI ~wI ..::..1~1 ~IS:l b~\.+A ~..a.,, 3i 4~?l' 

Dirnethoate ..L...J.L i.5 :...:..11 ~ •·-'1 , - ,a:.iw, a.sb:ii.!I -- . . - .r-- r.....r-:- '.Y') ~ 

/'~ ',?~ ',?)~~ ..l,;.+A _¥>3 ,(lo~ 25-,, ..::..\.,u fl'I ~) 

-<\,l~fl'l ...:.03..l> ~ 3i J+9 .__;,J-:J3 ,a..:.UI ~WI ..:.,1~1 ~IS:l 

-P~ ...1J2>~) .::.1--4-,11\.,, J..ow i<iJ ,~I..,JI a.sb:ii.!I -

~ ,~L:, ~ ..::.,.# J.,, ..:.,\~\,, J..,w f-l :~b.ll a.sb:ii.ll -

.(__,bi.o ..l.J2>~) 011 -:.I.J-""> 0-4 ~b ~ 

:wl,.lfaJI • 

..:.,;\AWi -.:9~\,, ~ ':i/3 ~_,J.I J>l>- o..l>.9-4 ..::.,1,.I__;:aJI .::.u~ 

,~L::J~ l.!ll.:i3 al.AWi ~.9-43 0-4j .,:g~I31 

~fa~ i>fo /"I~\,,~ a.pd! 011 .:.I~~ (1U : 011 .ll..J.Li 

l.!ll.:i3 u~jfl'lal> .JA30J.l\..,Jlai> .rJ1$1.:.\.,ufl'l0-4 lo~ 60 3 30...a.,,) 

o~~...JIC91...J1~(..:.,\.il\,,3.:.4J..9->)a.pdl.l..9-"':il011.:.l_),"'>..ls.,l 

·Jfa-A JS 1,).4 "-:/-JI~ o J~..9 L,_J:ii> ~ Jl..,,.:G-I (1U -:.1:i\.,u 

'Jfa-A JS 0-4 -:.1:i\.,u i>.#- (:4? (1U :.ll...=..ll ..:...93 -:.4,.i.)I tLiwJI -

~..93 ,b~\.+A 4.}JI ~ C9~ 0-4 a.,;.4,.i.)I-:.~I ~ ..::.,.p-

2009 I 2008 i-_9iI 
.u..WI 

(%) ~ cl.,!~I '4-lll -:.1:il,u 10 / 1)11 ..:.ii~ .l.lC (%) ~ cl.,!~l '4-lll .:.tl,u 1O / 1)11 .:.I~ .l.lC 

62.8 650 a 62.5 450 a Dimethoate 

64.28 625 a 62.9 445 a Imidacloprid 

56.6 758 b 50 600 b Carbofuran 

0 1750 C 0 1200 C yl..:..4...lAW. 

- 0 - 0 ~...lAW. 

81.30 62. 84 L.S.D o.os 
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2010 1 2009 l"-"'-'1' 2009 I 2008 l"-"'-'1' 

]. ~ ]. ~ ., ., 

1 1 =l =l al.AWi -~· •J -~· •] 

t -~ t -~ ..... 
0 0 - -~ 3· ~ 3· - •J •J 

62.9 1530 a 64 1360 a Dimethoate 

59.5 1670 ba 60.8 1480 a Imidacloprid 

47.94 2150 b 50.60 1864b Carbofuran 

0 4130 c 0 3780c yl...:,,.o.,aW, 

- 0 - 0 ~.aw. 

192.3 184.6 L.S.D o.os 

..u: J-4 ~ '=5~1 ~I J_9b J ..::..1~11'1~1 ~b , Wb 

:..llw=dl 

C9.9.,._i1,,.9 JIJjl Jl...=,JI ~ J~l..:.iul..,u twJloi 6 J.9..i;-)I ~\:i..:,1)::-,u 

~ ~ ~ "-,.i~I .l,liLl.]I ~ <UJW ..:.ii~\,, al.oW.I ~ <\.,/~ 

'=74""¥ J» ..:.,>l,4W.I0.1-,1.9 ~I .l,lil.:JI ~ a,_jJ\Ju <\.,/~ oJy_j.ll o~ 

..:..4,.:JI twJ, iJ oJl,ij ~ i Dimethoate ..l.:!+4 .)::=i .,lj..9 .a...Iy .. 1.h 

..:.JI .,lj.9 .a...IJ .. .1,l1 '=74""¥ J» ~l_,:i.JI ~ % 44 ..9 30.53 u.il,i 

~ a,_jJ\Ju ..:.\.+,:JI Jjb J '-:?~ (.)"'La.:;..jl J ! J~~l \)ll ..:..I~ <\.,l\...:,'/1I 

2008 ('L"l_9ll J'}b ('L"I 48.8 Jjl,=,ll ~~&,~ ,~I ~LlJI 

0J\,i_j.lI o~ L>.:,.Z:,..9.2O1 O; 2009 !'L"'.91' J» l'L"' 43.4 .9 2009 1 

~ a,_jJ\Ju ..:.ii~\,, aioW.I 4+:i~I ~I J ..:.\.+,:JI Jjb iJ <\.,/~lbll 

,\)ll ..:.ii~ Jl...w ~ J ! ..:.Ji ",/~I ..:..l~I ui J ! ~I ~Ll.JI 

..!1J.:i£::...9 ,i>Jl=sll ~~I~ ~WI ub).J-"'>i 0-4 ~ ~w..ll,,.9 

~I 0.9...ull jl~! lli ~)~~I ~I J ~I Llb_,,.'.,i (.>-4 J.a,,JI 

-' Hurej) '=5~' ~, ~-' ,(~ ~ '-:?.:u, J~~, 1)-iw'J 

ui ..:.._>4bi ~..J.> ..:..1...uIJJ ~ ~u.:JI o~ ~'.fi-' .(1993,Werf 

;, 1 ·,1·,~, ..:..1~1 ~~ 0-4 Imidacloprid ~, /'I...G.:i.....I 

'-:?~l~l~J!(.$Ji ub~Ju~l.9~I..:.iul..,u~~I 

b3y!JI J ..:.iu\.+,:JI ~IJj ~ ~\:i..:,'/1I i>Jyj.9 ,{91JJ~I bl....4 oJyj.9 

..9 Oosterhuis !2003 ,o3J,\.4jJ Gonias) ..::,t.l,ull ~w, 

. (2006 ,Thielert , 2003 Brown 
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ul~I _)::=i .,lj..9 .% 5 <\.,/~ (.$_fi.....A ~ (..,.i~I) ..:S~I .l,liLl.]\ 

Jl...w ~ J ~I.! ~ t Imidacloprid .9 Dimethoate 

'=5~ C9.,._i1,,..9 Carbofuran ~, ~ a,_jJ\Ju J~:i/I _;, ..:..1~ 

~ % 62.8 ..9 62.5 ~I a.,.......; u.il,i..9 ,a...ly . .1.ll '=74""¥ J» 

Imidacloprid ~ % 64.283 62.9 ..9 Dimethoate 

~ ~..9 .~l_,:i.JI ~ 2010;2009.9 2009;2008 ~_911 J» 

Link o~..9 Lo~&'~ 1~..9 -0,1~10.1-,1 "-:/~ C93~ "-:Ii ..:.JWi 

..:..,~, ~ i ulf= Imidacloprid ..l.:!+4 ui 0-4 (2000) o3>tAj..9 

-~' ~ Myzus persicae ~:i1, C9Iy . .l.!I 0-4 6-:,J~ J ~I.! 

:jl.4-j't/l ab. .J-A J Jj,A.ll ..::..t.t.,..:, ~ ()11..::..1~ Jl..w ,l.!,.:ib 

~ i .).=i Dimethoate ..l.:!+4 ui 5 J.9..i;-)I J ~u.:J, ~ 

(.$_»:ii ..:.,\~I ~ a,_jJ\Ju J~~I \)ll ..:.ii~ Jl...w ~ J ~\.! 

J» % 62.8 ..9 64 ~I a.,.......; u.il,i -!.<.p. 'Jubj'/1I ab J-4 iJ 

0,1~1 0.1-,1 <\.,/~ C9..9~ <\.,/i ..:.JWI ~ ~ .~l_,:i.JI ~ ~I '=74""¥ 

0.1-,1 "-:!~ C9..9~ ..:.Ao .,lj..9 .Imidacloprid3 Dimethoate 

6-:,J~ ~ ~l! JAi olf= i:5.:UI Carbofuran ~1..9 0,1~1 0,1~ 

~_911 J'}b % 47 .94 ..9 50.6 J ! ~I a.,.......; .::..i..l...:,..9..9 ,J~:i/1 \)ll 

..:..l_j.#=_;Jl c1..4L..JI ..:.i~i.:l.JI <\.,/J..9~ J ! ~\:i..:JI o~ LS.:,.Z:,..9 .~l_,:i.JI ~ 

.,lj.9 ''-:?~' ~' J ! ~ ~' Carbofuran ~ ~1 

10 / o~ 3780 ..,.i~l.l,lit.:.llJ J~:i/1\)ll..:.il~Jl...w~iulf= 

·'-?'WI ('L"l_9ll J ..:..t.\..,u 10 / o ~ 4130 ..9 J..9:ill ('L"I _911 ~ J_9S ..:.it.l..,u 

l:ii.9 .9 \.J j\Xi ..:.,\~\ ....,.,.,;, fa 5 ..9 4 ~ ..9..i;-)I J oJ ;ljll ~\:i..:J\ 0-4 ~ 

:~w..llf:. \)ll 6.:>J~ J \4,ol..iiS:l 

Dimethoate > Imidacloprid > Carbofuran . 

~..9 '-:?.:u, Dimethoate ~, "-:!j'+.> J ! ~\:u.l, ~ ~ ui ~ 

, J~~I _)I ..:..I~ 0-4 ..r.,F= J~ Jll) ":91f:. _j.#=~ ..:.\.+,:JI ~ i J! 

imidacloprid ..l.:!+4 0-4 ~, ..:..I_p_;JI ~I.! J ! ..!1J.:i£::.3 

0Jl=sll ~ \)ll ..:.ii~ (.$.li:u -!.<.p. ''-:?~I ~I J! ~ ~I 

Elbert ..9 Nauen ~1:i..:, ~ &'¥ ~u.:J, o~.9 .~t,, a:ijl.1I 

"-:1..i\el' ..:..1~1 0-4 Imidacloprid ..l.:!+4 ui 0-4 (1994) 

'-:?~I ~I i>Jyj J ! LSJI '-:?.:Ul.9 ,~I ~ o,ll 6.:>J~ J ~I 

) Yelshetty 3 0-4 J£:. Balikai 0...1...;>..9 1.o ~-' ,~l:i..:,'/1I.9 

6-:,J~ ~ i _)::=i Dimethoate 30 EC ..l.:!+4 ui 0-4 (2001 

_;,4bi ~ .i>~I ..:..1~1 ~ a.:.Jw r-,b_;iul ..:.il..,u ~ &.J.J 
oJ\.o F 1.5 J ! 1.2 <1..9W:>!ui ( 1980) Buryskova ..9 Horak 

6-:,J~ ~ i ~ i a,, _;JI J 1 car b o furan ..l.:!+4 0-4 J wS:4'; .uk.9 

,[\:i..:,'/1I ~ i°>Jyj J! LSJi3 ,J~I ~ J~:i/1 &.J.J 
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Abstarct 

The environmental problems are considered the major interest in most countries around the world. Some 

of these problems in Syria is the wastes come from milling the olive fruits . The liquid wastes, which are called 

the Olive Mill Wastewater (OMW), are disposed directly without any treatment. This causes a pollution of 

soi l, groundwater, lakes, rivers and seas; it makes negative consequences on the elements of the ecological 

systems besides the pollution caused by sanitation. Therefore, treating these wastes and the ability to reuse 

them are urgent and necessary. The areas planted with olive trees yearly increase in Syria, this means that the 

annual average of olive oil production increases too. This causes the increasing of the main wastes average 
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that comes from milling the olive fruits (OMW). This investigation has established the possibility of biore­

mediation of environmental hazards in olive oil mill wastewater by using Fungi Aspergillus niger, which can 

biodegrade the total polyphenol compounds in olive oil mill wastewater, which have bad effects on aquatic 

environment to 85%. 

Keywords: Olive milling, Olive Mill Wastewater (OMW), Bioremediation, Fungi Aspergillus niger . 
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Abstract 

This study was carried out to evaluate total milk yield (TMK), lactation length (LL), and litter size at birth 

weight (LZBW), during the period from 2005 to 2010, at Sheep Research Stations, Ma1j AIKarim and Wadi 

Azeeb in Hama and Shola Station in Deir Ezzor (Syria). The numbers of studied records were estimated 6012, 

6255, and 6009 for TMK, LZBW, and LL, respectively. 

The data was statistically analyzed by Least Squares methods\ Fixed Linear Model to evaluate studied 

traits and study the effect of some non-genetic factors using statistical program SAS. In addition, heritability 

and breeding values were estimated according to Animal Model for the studied traits using genetic evalua­

tion\ MTDFreml. Moreover, genetic correlations among Breeding Values were estimated by Spearman cor­

relation coefficient using the program SAS. 

The results showed that, Lambing type, Parity, Year of Production, Station, age and weight at lambing, the 

interaction between age of ewes at lambing and parity were highly significant on TMK, LL. 

The results showed that, Lambing type, station, weight at lambing and year of production were highly sig­

nificant on LZBW. While parity, age at lambing, interaction between ewes age at lambing and parity effects 

were non-significant on The LZBW. 

The Least Squares Means for TMK, LL, and LZBW were 247.2±64.6 kg, 161.5±33.8 day, and 7.30±3.04 

kg, respectively. The regression values of TMK, LL, and LZBW on ewe age; weight at lambing were -

1.02±0.78; 1.33±0.12, -0.53 ± 0.14; 0.61±0.34, -0.014±0.002; 0.025±0.002, respectively. 

Heritability estimates of TMK, LL, and LZBW were 0.37, 0.10, and 0.17, respectively. The estimate 

of genetic correlation was 0.31 between TMK and LL. While genetic correlations were -0.26, and -0.032 

between LZBW and TMK, LL, respectively. The genetic correlation among TMK and LL, LZBW was highly 

significant, while it was significant between LL and LZBW. 

The studied traits were negatively affected by ewe age at lambing (<7.0 years), while it were positively 

affected by ewe weight at lambing ( <62.5 kg). The genetic variation has been found many studied traits. The 

genetic correlations among LZBW and TMK, LL were negative and statistically significant in Awassi sheep 

in Syria. So the study advise to improve environment conditions, exclusion of ewes over 7 years old, give of 

ewes over ration before lambing, and continue of genetic selection within two production lines, the first line 

for total milk yield and second line for meat production (lambs production at birth). 

Keywords: Awassi Sheep, Production Traits, Genetic Parameters, Syria. 
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,~\:u! ~j u"'ljSll t"~j a..,.,.~ i1,o,o>i1I (Jj}I ~.l ~b,o I) 

~I..:.~ i1.4WI ~I) ,"-:!,.jl~I i>.9_y-lll ..:._?:J i>Jl.l! ~ ~j 

6255.9 6012 6-_9J...UI .:..~I .l~ ~ .(<\.,/)~ ,~.l J ~IJjJI 

.i'>l,_.ll~0-6,+Jl~.9,(p)~1...,...,,..6J1[1:u!.:..~~6OO9.9 

i>_;..ii.ll .:.,l:,\.,/+)i ~.9 ,1)1¥1 ~ ,(t".9,1) a,.'¼>J1 ("-"'.9-4 Jjb.9 ,(p) 

~ f"-:!jAl ...:!...14,,i ..!ll.:i.9 ,2010 t"WI _;i.> 2005 t"Wi i.)..4 o-1:WI 

.~IJjll \4ll~¥ .J-:~j ~l:u?fl.:..~1 

J.:!.l.li J'.Y.> ~ ! _y-jt.b:> J! <l...ujJ...UI .:.,\b:,J,1 ~ J t"~:il ~.9b 

i>..Lot"~:il~ ~.9 ,.i_p,)1.9 Jlb..o:ili.)..4 4P,/w.J ~I <\.,/_?.Jl..,:g_9_,,bll aWi.9 

l> fo .,JI ._:g~ :ii \4) t"~ .9 ,a.;,..Ji J~ Jf= J Jl4-Ji J'.Y.> .:..ld..., ~W 

~ ~.9 -t"~)U Wi.l bl.:i.o aUI u~.9 •<\,/~I ~1_;,bl\,, a:.JU1.9 

~= ~1..J..ll .:.,~lj .:..b.lJilll ~~! t-4 ~ t....ol.:i>=' t"~:il 

._,.:,\..,6= ~j§i ~ -<\.,/J~ J ~IJ}I [~?/lj ~IJjJI l, Jlj.9 i,)..4 l,~lj 

~ ~.lJI •[_9l_j.:i.ll ~ J'.Y.> ~I~ [w.ll .:.,\£,~~~I 

~ ~i/yl ~ i,)..4 J.9:il ~I J)G. l.!.ll.:i.9 ,J.ol=:, ~ o..Lo 

Lo~ OJ-4 J.9:i [w.ll ~j ,~.i/J.3:il u~l= ~ J'.Y.> .:..1.i'.lljll 

60 ~ ~ ~J..ill\,, u~I ~ ri,:, •~ ~ J! ~Jw:l ~ 

~ 3 ,(~1......o3 t>L,....:>) Lµ.9,1 u:9r 43...1.,i rw.J1 y1:,.:, ~ .4.,...,.;u t..o.9,1 

. . 
<\.,/J~ J "-:!,.jl~I 0_9_y-ll.l ~ IJ..1.=.4 ~ ~_9 ,~4-)1 ~1..,:g_9_,,bll 

_._:g~l.9 ~lj ~I i,)..4 ~ [l:u?/1 ;;~ 14,:,~ 

_p _,,.ll t-4 ujlul\,, ,<\.,/J~ J ~IJ_j.ll [~?/l_9 ~IJ_j.ll ;; Jljj (<1.4' 

(jbWI ~ .i~i /ab-liill ~I.J:il.9 ~4-Ji (jbWI .:..l....1)',.U ',T-_;-sll 

~ 4,..,l....i ~ u"'l~I t"~i ~.l~ ~ ,<\.,/J~I <\.,/.ll,JI J ~4-)1 

~ i ~ ~.9 ,a..>_,,.....11 <\,/~)I ~1..,:g_9fo u:o.:; ~_,,.::, "-,!.jts:.A?f 

l4..o~ ~~ oj.,/-4 l..>"1~1 t"~i ~.9 .<1,1.i4J1 u\£..J J>.i J..1.=..o 

~i .:.,\b:,J,I i,)..4 .J.,i..WI al _9..J..ll .:.,i,.wj 1.ll ,a,_.,. _;-sll J.9..J..ll ~ J a,.~ _,JI 

._,.:,~\,, ~_}.I ..J.,i.9_;:._9 ,~lj ~I i,)..4 u"'l~I t"~j ~\:u! .J-:~ 

a,_,.,._;-s31 <\.,/J~I J ~.li~l ~.9 ·M-'lslo.! ~1:u! ~ ~I 

.(2009 ..i1.9i) 2008 t"w W"'iJ u.➔-..Lo 22.8 w-" ~ i <\.,/J~1 

..J.,i_r9 ..1.=i ~ 'W"'l~I t"~I ~ ..:.~I i.)..4 .J.,i..WI <\.,/J~ J ~ 
~l~_)o 0-'W"'l~lt"~I ~l:u!o.il.,,j "-:!,.jts:A! ( 1981) .9-41....>.9 

~I [l:u! u"'l....l ~ [w.ll .l~I _:,i (1982) l~I ~j ''-?'IJjll 

a,.':l6J1 ("-"'.9-4 i.)..4 J.9:il cl:,'>t,.JI ~:ii ~ .9i -!.JWI ~ ~.ll_r9?/I 

~_9i.9 ,a,i~)I ~\S:j i,)..4 ~j ~l:u?fi '->~I ~ J ! ~.lj:! 

~ <\.,/..11£. a,.~1W"'1~1t"~:t 01 ( 1986) o.9~j.9 Hossamo 

..J.,i..WI J ._,..,1~1 t"~i JW.:UI _:,i ( 1996) .:..L,.....Uo ~.9 .yl;.:u'.l/l,, '-?'IJjll 

...:!.9_,,bll t-4 ~l.9 ~IJ-4:il i1.4.9w ~ \4lJ..ill .l¥,i ~WI J.9.i i.)..4 

.~4-)1~1 

I:}+.} ._,..,1~1 ~l.b.,g J J _9 :ii i,.i'.l/ _9)1 ~ _;-4Sll _:,i ( 2006) j~ ~I 

Jf:, w,A ~.i/J.9:il u~l= ~ J ..:,..i:,.:; .:..1.i'.l/ jll ~I _:,l.9 ,j~ 25 

,~13 ~1 r1:u1_1::,.,;.. rw ~ ~w.:.... u= 0-6,+Ji ~ 013 ,t"\£. 

uj.9.9 ,o.i'.ll _9)1 ~ 3 ,~1 ~ rw.J1 uj.9.9 ,~l:u?f1 a.;...J.J i.k't. _A..i.9 

.J.9:il o.i'.lljll ~ _;-4Sll J o.i'.lljll ~ [w.ll 

i,)..4 ~ i u"'l.,,j ~ .l~'.lll "-:!,.jts:A! (2006) o.9~j.9 ("-"'ls ~I 

u"'l~I t"~i J ~I ~I [l:u! J-:~ J J.9:il ~I ~I .:..IJl,u..:>-1 

~ ujjll ~ .l~'.lll "-:!,.jts:A! (2008) o.9~j.9 J4'--lll ~j -<\.,/J~I 

.:..'.ll~.9 u"'l~I .J.,i.li.9-4 ulj.91 ~ y\.;;.;u~ ~ J~ ~ I ;;,;.,.., 

.:..~w ~ ~Jj~I i.)..4 .:ui ~lj .<\.,/..11.:i..:al J~:il J ~~ 
yb:..:.'.l/y ~ .ll..,_ll .:.,~ ..j,IJ~I (",:!~I ol_r.>-! J.,..i ~I ~I 

.(2009 ,o.9~j.9 J4'--lll) <\.,/J~ J u"'l~I t"~l ulslo.! J '-?'IJjll 

u"'l~I [W J fi..:,.li ~I~ (2009) o.9~j.9 \,,.l ~I ...l.!j 

...l.!j ,~\= a:ii>~I 1•'1 "Q ~1 .........i.> <1..1..>\:ul ,b..., - · Ui=..j'.)/ ("-"I.,..~. ·- -· • _9-1-0(..)Q 
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(RM I Raw Means) ..:..l.h...j::.11 ..:..1.>:!....uu 1 J.9..l;>d1 ~ 

(LSM ;Least Squares Means) -s~1 ..:..la.,i_;,l1 .:.il.h...¥A.9 

w~.9i9 b>Jb ~! <"'-:!JJ=ll IJ"l~I /"W; j J ~l:i.:i';/1 ..:.,Lli.a]\ ~ 

[l:i.:il wl~ RM 0-4 foi LSM ~ oi ...l?-.9 ~.9 '~ ~l.9 

~I ...;g_9pl oi ~ 1.:i_.,..9 ,.i'>l:!,11 ~ l),b.,JI ~.9 ~I ...,,...,,._6.Ji 

l),b.,JI ~ wl~ ul! a.,......;J\.,i Loi "·:.,Lli.a]\ .:,.:i_.,. ~ ~ J ~L..:, 

...l?-.9 ..lJ1:9 ,o.i'i~1 ~ ~, u.>.9.9 ~.9 a,,'.16J1 ~JA J_96.9 .i'>l:!,11 ~ 

~_;:,~~1...;g.9ybl10t~j,!l.:i..,..9 ,RM 0-4~1LSM~0! 

U""¥ ~L=dl ..:.,lb..., j:ill.9 ,(.$ ~I wla.,i _;,ll b..w ¥A .1 JJ~I 

·I.)"'~' rW:i J o.i'i ~, ~ ckl.!1 u.>.9.9 ~ .9 ,~l:i.:i';/1 ..:..Lli.al1 

'T-i.....JI b... ~I I.>~\ -:.ts,. _>l.1 b... jl., 
.l..uli wl~I 

...... ~1lb;.J1 ± ...... ~1lb;.J1± 

168.55 ± 0.99 247.20 ± 64.64 6012 (p )~lc:::,U.:.! 

a,,¼..11 I""¥ Jjb 
169.70 ± 0.45 161.47 ± 33.75 6009 

(/"j,>) 

..l'}411 ~ ob,JI ~ 
5.71 ± 0.02 7.30 ± 3.04 6255 (p) 

/>..l'lljll~~I~ 
84.26 ± 0.451 77.22 ± 1.89 7285 

(~) 

/>..l'lljll~~lujj 
62.41 ±0.12 55.37 ± 0.40 6581 (p ) 

± 247.2 ~I ...,,...,,._6.JI [l:i.:i! ~ IS~\ wla.,i_;-ll b..w~ ~ 

iS.»1.:.it..>,1...llu e:" a.:.JW\.,i ~.>-4 ~ ~.9 .( 1 J.9..i.;,.J1) p 64.6 

~ ~! ,~\~\ J IJ"l~I i"~i ~ wl...lJ.l J ~I ~I [l:i.:i! ~ 

F 155.79 ,(1970 ,Juma.9 Eliya) F 106.1 ~1>:1....uu 

,oj>loj.9 Guirgis) F 139.8 .9 ,( 1979 ,oj>loj.9 Al-Azzawi) 

,(1986 ,oj>loj.9 Abdul-Rahman) F 116.3.9 ,(1980 

i"W:i ~ '-'.J->i .:.it...1J.i J ~.9 .(1987 ,Kanbaf) F 69.2.9 

157.9_9p 155.8.9 ,(2QQ6 ,.9~)p 176.Q"'-:!J.9-"'JIJ"l~I 

.(2010 ,oj>loj.9J4'-,:Jl)F 164.9.9 ,(2010.9 2009 'IJ"~l)F 

(2010) oj>loj.9 (,,>Jlj..2ll.9 (2006) oj>loj.9 ~~ J~ ''-'?I ~L:, 0-4 

247.8.9 F 243.3 ~ ~! ,<4JbJ1 <1....,IJ...u1 .>:!..il:i.l "-4,ILl-A ..:..1.>:!....uu 

[l:i.:i't/ ~I "'-:!J~I i.>"l~I /"~i ~ ~IJ.l J .)1¥1 ~ p 

·""1).9-"' ~ \"-:!_,,s.JI [.>-4 ...:,.¥-:-1 ~~~I 

-0-:/~ o.i'i ~I~ ~J..C. ~I~ 

4;41:,c:, ~.9 •..::.Y.9-:'.9 .)'lit ...,....,w1 ~ ..:..l..iil..o ~ ..:..u4-:J1 J'->.i! ~ 

~.9 ( 1996) SAS ~uJ-,' J\..u..:i...,l,, iS~I ..:..la.,i_;,lt a:ii,/yb,, leul->! 

,,_;.'J/1 ~I [ .:.~).\.) 

Y.. =µ+TY+ PR+YP +ST +B X. +BX.. +BX +e .. 
1Jkhn , J k I I 1Jklm 2 1Jkhn 3 uklm 1_1k lm 

~ ,_\_,I\~ ol,a.,¼,J\,t1..u,,,.,J•L.. oi,a..KJl.........6.JI~ =Y .. kl 
~ J , 1- .r· ~ J • . • • I) . Ill 

.J?..... ijklmth ..J .i'>l:!,11 

-/"WI b..wj::.11 = µ 

-.)'¥' ~ .i=L 2 y,iwl=::, _j.4..,J.1.9 (i1h) o.i'i~1 c.::.~1~t. =TYi 

,j=L 2 , ..... ,8 ,_;.:.I\=::, _j.4_;,ll.9 (fh) O.l'i~I ~JA y..j:,~ ~t, =PRj 

.y,11¥1~ 

u-o ..:..1~ k=L. .. ,6 ,_;.'lll=::, o_j.4_;,11.9 (kth
) [l:i.:i';/1 <U,,.u ~t. =YPk 

.y,11¥1 ~ .2010 uii 2005 

l"-:1..,,s.JI [.>-4 ..:..\6.1 l= L 2 , 3 ,_;."Jll=::, 0 _j.4 _;,ll.9 dth
) ~I ~t:; =ST, 

.y,11¥1 ~ , 'i ~l.9 "":-'e'.hll (,,>.ll_9_9 

,4').6J1 ~JA J# .9i ,~\ ...,,...,,._6.JI ~ ~I jl...i::-,j'i\ J..ok.o =Bl 

.o.l'i _311 ~ ~I~~ .i'>l:!,11 ~ l),b.,JI a1:.s:J .9i 

,4').6J1 ~JA J# .9i ,~I ~I~ ~I jl...i::-,j'i\ J..ok.o =B2 

.o.i'i _311 ~ ~I uj.9 ~ .i'>l:!,11 ~ l),b.,Jt a1:.s:J .9i 

.9i ,4').6J1 ~JA J# .91 ,~I ...,,...,,._6.JI ~ ~I Jl...i::-,j'il J..ok.o = B3 

-..,,..;:. ~ .9 o.i'i _311 ~ ~I~~ J.>1..illl ~ .i'>l:!,11 ~ l),b.,JI a1:.s:J 

.o.i'i_3]1~JA 

-i · ~.,, • 0 ,, 1- -- iJ'klmth .... ab..u-'1a..u1• -~- -'1 ►1b>:.11=e .. u rY'3 .J- u-41.,;r' .9 i...>':""'"" • • .r - ::,-- IJkllll 

.Icre2 · Lu O b..w - ~ a..u1 • ~ · •<"·, 0-= . .9 ~.9 .9 • ~..9 • • . U:r-

"-,!.9-:'jJI ~13 (Heritabilities) 41)_311 .:.i~1S11 .>:!....uu ~ 

u1__9,PJ1 c.::.~i J\..u..:i...,l,, ~l:i.:i';/1 ..:..lA..::.l.l (Breeding Values) 

( REML) ~ :.11 o..,,Ll.u..11 ai1.i ~ a:ii,/yb,, 3 o.i..w.l1 ..:..Lli.al1 ~ 

Boldman) MTDFREML ~u.J-:' J\..u..:i...,t.,. _p,J1 .)~'it.,. 

[.:.~:ii J ~_911 ~I J..o1¥1J ~l,,..9 ,(1994 ,oj>loj..9 

a:ii,/yb,, "--:1.9-:'jJl~l..:n-,i 41J~1..:..lb\..,uJ'i1.>:1....uu~ W= . l f-9.J~I 

J\..u..:i...,y <1..u JJ..UI J..ot~I wl.b.... ¥A~~ ..!ll~ ,..,...::. _;,ll bl,u JI J..ok.o 

.(1955 ,Duncan) uis:.:,.i a:ii,/..,.bl ~ 3 (1996) SAS~u.r-' 
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L 

.(2006) 3~ "-:!,)! J...::,§, Lo~ .i>l,;11 ~~I~ iJ 

~ fa3 ~I~~ .j>l~l.9 o.i'l/ jll ~~I~ ~t, Qi..l;:--3 

("1-"'jA J_9b .9 ,~I ~I [LU! w~ iJ <\.,/~I i)u:. u~ O.l'll jll ("1-"'jA 

.J.,>.9.9 .(2 J3~I) .i>l,;11 ~~I~~ iJ lfo~ ~.9 ,4>b.JI 

1,)-4 JS iJ o.i'l/jll ~ ~I r.sJ lfo~ ~ j~t, (2006) .9~ 

. .l>l,;11 ~ ~I ~.9 4>b.)I ("1-"'jA J_9b.9 ,~I ~I [LU! w~ 

a...1y.UI <\.,IW.:. ~ LJ! (2010) oj>IA j.9 (,fo.9l~IJ...::,§, ,(.5_),>i ~ 0-4.9 

~ ~.9 ,~I ~I [LU! iJ o.i'll jll ~ ~I uj.9 ~1.:i.J <1.,/,lb.JI 

.4>b.)1 ('I-"' jA J_9b .9 ,~I ~I [LU!~ iJ o.i'l/ jll [ ~~j ~1.:i.J 

TMK 0-4 JS o.il,;j ~ &'~ 'll .i>l,;11 ~ ~1 ~ o.il,;j u! 

~oil,:=!~ rk.:J1 oJ..il.4 r..w -!m .i~ ..l§3 ,(2 J.9~1) LL 3 

~ wl_),>..l.4 rut¥\ ..:Sl~'ll l.!.ll~3 rut¥\ o.i'll.9 alb iJ <1.,/,lu:. [LU! 

b:.JI ,~ ~ y~'l/1 <\.,/JI~\ ~j:/ l~.9 ,J.-.)1 oWi ~I 

r~:il <½,ljJI ..:S.9fo ~ ~I [LU';/ ~WI .9 ,~I [LU';/ J.9:i/1 

·<1.:/J.9-"'iJv"l~I 

l"'-"'jl.1~0.i'lljl1r"-"'¥~far..l:ii:i~ .i1.i.J':! TMK 0 i .J.;>.9 ~ 

Lo ~i LZBW F ~ ,( 1 ~I) l.!.ll~ ..u.,, ~ ~ ,l,.)".lWI 

[k.:J "--R-LU! ~i 0i ~ 1.14..9 .(2 ~I) v".iWI ("1-"'jl.l iJ ~ 

,wl~ ~ ~ ..u.,, ~3 wl~ ~W ~ ~ i...i.,.;; v"1¥-l1 

w\b:,J.\ iJ rwJI ~3 <1.,/U:.~I ._,:g.9fo ~ [k.:JI ~1.:i.J l.!.ll~ .l~ ..l§.9 

L)! "--R-LU! <1..91.b ~j Ul,, iJ [k.i..U lfo.J-WI _),>1.:i.JI .l~ ..l§.9 ,~I 

.4LU';,'I ~l,p. J~ [k.i..U 4-4...uil.1 ~ <1..9\bll ulj+o iJ Ji> 

302.2 308.4 
254.9 260.7 

195.6 185 7 
. 170.8 153.0 

_,.x.ll µ _,..LJ _,..WI t3l}J ,.:,l;!\ _,J:,!l Jj'/1 
,~y ,i, ?--'Y' ..,.,.;,; 

8.33 

7.00 6.76 6.80 

350 

300 

250 Ir 
I.:) 

200 -

1501 

100" 
50 

0 ii 

10.00 
9.00 

6.55 6.69 6.36 8.00 !S 
7.00 1-
6.00 -:j 
5.00 -~ 

4.00 ~ 
3.00 
2.00 ~ 
1.00 

,......~ -r-'~ ~ ~ '-,----'---'---r--'--'-,-'--'--,-L---'--,--JL.....1.-+ 0.00 

.:,.!lll el--ll ..,..;..11 ~ ~JI .:.l:,11 

-,y_,) ,...,...,,;,_; 

33.8± 161.5 4>b.)1 o..l.4 J_9b ~ '-5~1 wh,,_,,.11 h..,~ e,, 

~ (.5_),>i wl_r-'..l:ii:i ~ cuJl:Al.l,, ~ a..s.iw;4 ~ Y"".9 ,( 1 J.9~\) loj:! 
oj>IAj.9 ("1-"'\J3 ,(2006) .9~ )Ll,j ~! •<1.,/J__g....ll v"l~I r~i~ wlwlJ.l 

~ iJ ,1)1¥1 ~ loj:! 157.73 139.4 w.il.,, '-;'l_r-'..l:ii:i L}! (2006) 

~LU 0-4 ~i ~ (2010) oj>IAj.9 J~l.9 ,(2009) v"\.,ull J..l§ 

~ ~ .1)1¥1 ~ loj:! 169,3 .9 168.6 w.il.,,.9 ,<1.,/,lb.JI a...ly.J.ll 

J (1980) <W>l4J3 Guirgis J+9 0-4 Loj:! 183.0 e,, ~ i .J-:!..l:ii:i 

(.5_),>i wl.]-:!..l:ii:i ..:.JW, u,j~ J,,l:iil.l,, .~l~I v"l~I r~i ~ a...lJ.l 

903 Loj:! 84 .9 lo j:! 134.9 .9 loj:! 143.0 w.il.,, <1.,/,lb.JI a..,1)..ul 0-4 J.Ai 

3 ,1979 oj>IAJ.9 Al-Azzawi3 ,1970 ,Juma3 Eliya) Lo-9:! 
~ ,(1987,Kanbar 3 ,1986 ,oj>IAJ3 Abdul-Rahman 

.C9l~I iJ v"l~I r~i ~ ~lwlJ.l iJ 1)1¥1 

7 .30.i>l,;ll~~l~~(.5~1w\.s,,_,,.llb....~e,,~ 

~ <1.,/,lb.ll a...1)..ul 0-4 JAi j:!..l:ii:i h>jl.9 .( 1 J.9~1) F 3.04 ± 

,(2010) o.9>1Aj.9(,fo.91~1J.+90-4F 6.60 &. •<'-:/)~\ l,.)"l~I r~i 

F 7.53 7.2 ..:.u1,, ~_;-a:, "-4,ll.1..4 ~ (2006> 3~ .J.;>;1 ~ J 

·<1.:/J__g....ll v"l~I r~i ~ £.lwlJ.l ~ 1)1¥1 ~ ~l.9 ~I~ iJ 

w.il.,, ~i ~ (1988) oj>IAj.9 Burditt .J.;>.9 ,'-5.»i .::.'l/"y..., ~.9 

..l;>.9 ~ -.}'¥1 ~ 1,,S..J..:J..:...iJl3 ..;;....,J.9..UI aJ>l,...J F 9.07.9 9 .94 

10.05 w.il.,, .i>l,;11 .u:;,s:,i a..s.iwr ~ (2007) oj>IAj.9 Gardner 

fo~ .9 ,~i.9 'i.>:!P~ Jb- ~ "-:!Ai¥1 ..l.,_,.l1j4,ll F 9. 94 3 9. 7 4 3 

X ~) J_#:>~ LJl_j.j 0-4 ~ ..l.,_,.ll_9,4 ~ ~IJ.l iJ 1)1¥1 ~ ,_;ui.9 

.(~I ..:,.l:!.9) [l£:. c;-" (J,,..Ulj,w 

.u.....l.l <1.,i~I uJu:. ~t, .l-9;>.9 (2 J.9~1) a....1J..ul ~LU w_,>6bi 

~L:..:JI o~ ~l§,3 ,4>b.)1 ("1-"'jA J_9b 3 ,~I ~I [LU! iJ <½,?-LU';/I 

,(2006) 3~.9 ,(2006) <W>Uj3 l"'-"'\j 0-4 JS "-:!,l! J...::,§, Lo~ 

~ wlwlJ.l iJ ,(2010 .9 2009) <W>Uj3 J~l.9 (2009) v"\.,uJl.9 

~ ~ <½,?-LU';/I .u.....1.J lfo~ ~t, .J.;>_9 ~ ·<1.:/J__g....ll v"l~I r~i 

.(2006) .9~ t.JLU ~ ~I o.14. ~l§,.9 ,.l>l,;11 ~ ~I 

~I [l:u! J o.i'lljll ("1-"'jA ~jJ <1.,i~I i)\J:. ~t, .l-9;>.9 b>jl 

J...::,§, Lo~ ~L:..:JI o~ ~l§,.9 ,(2 J.9~1) 4>b.)1 o..l.4 J_9b3 ,~I 

v"\.,ull.9 ,(2006) .9~.9 ,(2006) <W>Uj.9 ("1-"'\j 0-4 Jf:a, "-:!,)! 

~t, (2009) l,.)"\.,ull b>'l/ ~ iJ ,(2009) <W>U j.9 J~l.9 ,(2009) 

~ i~t. .J.;>.9 ..l§.9 ,a,i>b.11 o..l.A J_9b J o.i'l/_9)1 I"'-"'¥ ~JJ lfo~ ~ 

.(2 J.9~1) .l>l,;11 ~~I~ iJ o.i'l/_9)1 ("1-"'jA ~jJ lfo~ 

i~t o.i'lljl1 ~ ~, uJ33 ,a.1=,.113 o.i'lljl1 [~~:ii 0 i .J.;>.9 ~ 

~.9 ,4>b.JI ("1-"'jA J_9b.9 ,~I ~I [LU! w~ iJ <1.,i~I i)\J:. 

o.i'lljll~~luj.9~i.::.~&l~.9 .(2J.9~l).i>l,;11~~1 
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6.67b± 0.32 195.0d± l 2. l 201.2r± 23.2 2008 
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** ** ** i,.i~ _,!I ~ a;-;.JI ujJ ..:,~\ 

0.025 ± 0.002 0.6 1 ± 0.34 1.33 ± 0.12 (Wt) ,_).. 

NS ** ** Age x Pr~ J>1...ul1 
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~ ~I _;-o.c. r..i..a::, ~ 41,.., ..::.ui.=JI o~ _,,:,\:u3 ,.,.,..,JJ..J.l.I ..::.ui.=ll 

0.025 3 Lo.9:1 0.34 3 t::= 1.33 J'~ LZBW 3 LL 3 TMK 

~ JI~ o..i~_9]I ~ [k.:JI u jJ h...~ ..ll..lj! ~ 1)I_9:i.ll __,k. p 
-<\.,/)~ J (p 62.5) U"'l~I [W 0~ u..iJ h..,~ ~ ...1>-IJ r'~ 
~ i""_9ll ...,...;,>' ~ o..l~_9]I ~ ~I _;-o.c. J>l...l:iJ ($~1 ~t:i.JI o ! 

'(,??-w! i""~ J== J ~I _;-o.c. J'~I ..::.'>1-41.sA u:!-,1 ~ ~~\ 

..!.U.l ..l¥,! ..l!J '(,??°w! i""~ J== ~ ~ [k.:JI J~i o i ~ l~J 
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.o..i~ _9)13 J.-)I ~4'i ~ a,.j.6.Jt i""~ J>l=,. [k.:JI ..i~';I' 

251.8 234.6 

201 .2 
218.7 21 4.5 

300.0 

250.0 !:i' 
"200.0 "-' 

150.0 i 
100.0 ~ 
50.0 ~ 

--'-- '---,--L__JL....,---'----'--L--L- -'---L- -'---'--1- 0.0 

2010 2009 2008 "2007 2006 2005 

:..,..u;)'IWI 

6.68 6.69 6.75 

6.65 
6.67 

r+ r+ r+ 
6.70 ~ 

+ 6.60 
6.58 6.65 1 

r+ r+ 6.60 -~ 

6.55 ! 
6.50 ~ 

6.45 

2010 2009 2008 "2007 2006 2005 

~\.;)'IWI 

0 .17 J O .10 JO .3 7 ~ ~1 ,~1)_9)1 ..::.l:i..9lS:..ll ~ 3 J3.i.;,JI ~ 

..l~I ~ ~I ~J ,a,.:"JhlI o..1.4 JjbJ ,y,lSJI ~I [W! ..::.ui.=l 
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W= ,..::.I_9-W ~J ~ u:!-,1 ~_;-o.c. [k.:J 0.60 J ~ ~ 
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~ a,.:"JhlI i""~ JjbJ ,y,lSJI ~I [W! ~ i,i'IJ_9ll L,,3lS'...ll o i 

(2002) o.9°>l4jJ Sanna ..l.;>-J W= .i)I_,::JI __,k. 0 . 136 3 ,0 . 144 

..l.;>-JJ .0.38 ~ i;,I)_9)I L,,3lS'...ll ~ o i Sarda ru.:.i w,k. ~\)..) J 
i,i'IJ_9ll L,,3lS'...l ij:/..i..a:; (2010) o~>lo jJ J4uJIJ ,(2006) o~'>l-4 jJ i""~ 

J 0.41 ~ ,<4l6JI <1...ulJ..J.li .J-:'..i.a:, 0-.4 <4,!_>-9 w,lS:JI ~I (SW! 6..i>...::J 
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•~~j-4:i'1 .:.W...,, ~jJI .:.~ •'?! ~ Sephadex G-100 ~l~§>L4.9_p:JI.i~ J t.,,J'.r! ~_,,.b ~ a,,...i...::.wI .:.U.,,U.9~I a_,o·,-. ~ 

~_,,.b ~ A,!.ll~':il <ykl.iill -.:.I.:i wU.,,U.9~I ~ J~l.9 ,a,,.iI~':il ~:ii "'4:!~ wU.,,U.9~I 0-4 ~ ,.l.,u.ll.9 ,_,,,hiill .u, J oj.\,/.:Ul.9 

.(Immunoblot) ~L:J.1 ~' Jl..,u.:>1 ~ ,(SDS-PAGE) i,,5--4-4')1.,/fo:i/1 ~' J ~ 

o~I "--,c.,,~';l'I JL.a.4:il c° ..:.J.c.Uw (t$..l..,&ll t$)...WI J.jWJ ~~I wl...1>~I) u§>Jl.l ~ 27.9 38.9 54 wl,il..asll -:,i ~l:u.1I ~.9i 

4.-- 0-4 .9 -~l.iw ½?i u§>Jl.l ~ 16 .9 67 wl,il..asll fo ~ uj.> J ·j~.9_;,.;.JI . ~ ~ ~l:J.I ~I J\..,u.:>-I J ~JI.WI w~ (~ ..,_ll) 

~I "-==>#y <1.,1\.dl ~~:ii Jl.a.4i c° (i,,Sy-Jyl i,,S)..WI J.jWJ ~~I wl...1>~I) u§>Jl.l ~ 22.9 28.9 38.9 54 wl,il..asll ..:.J.c.Uw <1.>j->i 

.o~I Jl.a.4:il c° w~l.iw ~iu§>Jl.l ~ 67 .9 12 ull,,l..asll -:4='ro,Juj.>-J '~ ..,_ll 

.~l:J.I wl).,u.> ':ii J ~ -7' wl l,o i 'ofu ~JI.WI w~I .ll..l,.Q! c° ..:.J.c.Uw .;JI wyl..asll .!.lb J~I a,,.:,ts:.o1 a....IJ...ul 0~ 0-4 ~ 

Abstract 

Hydatidosis is a dangerous parasitic zonoosis caused by larval stage of Echinococcus granulosus, with 

worldwide distribution and important economic impact in sheep. 
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Specific diagnostic antigens of Hydatidosis were isolated from fluids ' liver and lung Hydatid cysts that 

collected from slaughtered sheep in Hama and countryside Damascus to determine the protein subunits that 

posse's antigenic activity. 

The antigenic proteins were purified by passing through the sephadex G-100 in chromatography column, 

after precipitation with ammonium sulfate, centrifugation, and dialysis against distilled and deionized wa­

ter, to obtain the antigenic active proteins and disposal the unimportant proteins, and separating it in SDS­

PAGE and detection it by western blot. 

The result showed that the subunits of hepatic hydatid fluid of 54, 38 and 27 KDa bands reacted with 

reference positive sera in the immunoblotting technique on nitrocellulose membranes, while the 67 and 16 

K.Da bands didn 't react. On the other hand, the subunits of lung Hydatid fluid in the weight 22, 28, 38 and 

54 K.Da reacted with reference sera from sheep with Cystic Echinococcosis, which don't react with both 

bands in weight 12 and 67 K.Da. 

It can be concluded, it is possible to use liver and lungs Hydatid fluid subunits having antigenic activity 

as specific antigens in diagnostic tests. 

Keywords: Hydatid cyst antigens, Immunodiagnosis, ELISA, Awassi sheep, Syria. 

<\,/_,,.:..,JI "-:i1I..WI ..:.l....p.:ll J-.1..., ii j.1,/.i -1.s.,i ..:.l~I o.J.2> ..:.J ~ 

.l+-i,Ji ~fa~ ..!.lJj.9 ,<l.,i.ll,..1.,::.l.,./il ~:.ii <1.4.,/...le ..:.l..,;:, .9..r.Ji i.)-4 ~ 

~.l~I d..4~ iJ ~_jJl.9 '/>~j-0:.1'1 ..:.I.Al.....,, ~_jJl..9 ~l..9 

,(1992 ,uWM_; ,1967 ,o.9~j..9 Capron) (Sephadex) 

..:.1~ ._,k. (Laminated layer) (,?~, ow.ill l.5_9l>I ..l!.9 

..:.\:..,/_►.]I .,;:,_j~.9 , 6.....A.j (,?¥1 i.)-4 ~ 1.5_;->i.9 ,~I i.)-4 ~ 

J:iS1) ~l~I ~I iJ 1> p.J,-4 ~~I ot.:..ill a,i.il~l ~:.l'I 

•'=5_►.ll ~l3 -u_,;;.ll.l~ 29 J ! 25 0-43 66 J ! 500-4 ¼j-?JI 

..:.t:..,i_►.)11.Ai.9 'U¥l.l ~ 29 J ! 25 0-4.9 55 J ! 50 0-4 ($¥1 iJ IgG 

u¥1.l ~ 27 ~_►.JI uj_~I ..:.1.:i ~, iJ ..:.~I ...i.:;,_g ,~I 

.(2001 ,Taherkhani) 

~~ ..:.l,,~I ..!J\..i.4l oi (1989) o.9~jJ Maddison u+'i 

~1..:.1.:i ..:.l,,~I ~ a,i_;1..w1 ..:.l....p.:ll,, ~l.=11 LT"">_,JI JL..ul .li...l..i:>:.I' 

..::.....,~\ ...lAj •u¥1.l jl,¢= 48 38 37 ,20 ,16 ,12 ¼_►.ll 

0-4 ~-,....i, u¥l.l ~ 25 j 23 ¼.►.JI ulj.9:.1'I ..:.1.:i ..:.l,,~I 

iJ (SDS-P AGE) ...l.:!-4~fo:.1'1 d..4~ iJ ~I ..:,~~I ~~ 

~~w..:.l,,~i~W:, ./>~:.l'l~~_,.;.ll.il...l..i:>:.l'I~ 

~ u¥1.l~ 45 57 ,68 ,98 , 116 ¼_►.ll ~lj..9i .,;:,_j~ ..:.yl...= 

~~..!.lJj.9 "-:i1I..Wl..:.l....p.:ly6..?-~ii'~:ill..9_;\:ii,l:ill..9~IJL..ui 

J Fadwa) u¥'.i ~ 120 J ! 8 0-4 ~'jJi .:=-31...,.::, a,,1...= 20 

,o.9~j3 Sanchez , 1991 ,o.9~j..9 Facon , 1989 ,Knobloch 

,o.9~j..9 Profumo ,1994 ,McManus ..9 Leggatt ,1991 

..:,")lb( ..:,\.:,i~l..9 uW°;il ~ _;~'.l/1 t"''..9 a,i.JI..WI ..:.l....p.:ll ol.l ~ 

_;~I ~ ~..9 ,i<UWI J..9.i iJ _;~'.l/1 t"''..9 ¥l..9 '/>~:.ii l4.,;...,'.ll ..9 "-,.,~ :.ii 

i> J-4 j iJ ~ ..1!3 .y~I ~ ~I ~~I ~..,_.;.jl i>.i..9...ill ~..r.JI 

,Soulsby) ~ ~L:J, o.&J1 .J'..l""" :.1'1 ~ 1 i<Uw, ~ ~' ~1r :.l'1 

,2002 ,o.9~j..9 Eckert ,2001 ,o.9~j..9 Cabera ,1987 

..!.ll.:i..9 ~I~~\ 0-4 (,;>)1).:i ~ ~.; ...lA..9 .(2006 ,WHO 

..9 Meslin) (Molecular markers) ¼..:,a;,Ji ..:.t.-.1~1 ~ a.:.,, 

a,......:itw11J%-0-4~.,J11~ ~ i.i1.ij:,..9 .( 2002 ,Pawlowski 

j..9~ ~I <1..,/J~I l.)"lj-Sll />~:.ii ~ % 49 .20 ~ -.:...iJ.,, ~I OJ~I 

~ ~§, ..:..,.p. ,(~I ..l=-9 ,c)i..9fo..9 ~'-:c.JI) ...1.>l~I r>WI ~~ 

6..?-J.l_j.ll<\,ll..:.tl'liJ% 33 ~..9 ,~_)IJ% 12.8 ..9 ,..1..pJliJ % 54.2 

.( 1990 <(,?.l3_;l,,) 6-4 ~_)l3 J..pJI iJ ~i 

~ ..9i (,? _;1..i...ll J..Wi 0-4 a,i_;i..WI ..:.1~1 ~ J_g=:,.ll i<U 

.<\1.4\s:JI i>.i..9..ul ..9i ~..9:.1'1 ..:.1....,/.9.)I ..:.lj_.,,.liA..9 ..:.bl_ib) ..9i '(,?~I ow.ill 

..:.l....p.:ll oi..U ~WI~ ~_)I J~I (,?Jl..i...ll J..Wi ~..9 

~ ~) 0,!~ ._,k. .l~'.lll,, ul~l..9 ul......; tl'i ~ "-:i1I..WI 

~~w1~,J~1~1~1 .Ag-B..9 Ag-5 

..:.l~I ~I 1.5_;->i <4>\.:, 0-4..9 ,..:.l_j..;,.11 0-4 b.,_.....~1 (,?¥1..9 y~I 

~b1fa!..9 o.i..9..u1 ..:.lj_.,,.liA 0-4 ¥L:J1 (Coproantigens) <1.:1j1..r.J1 

.(2006 ,o.9~jJ Carmena)~~,(,?¥' iJ ~w, ~, iJ 
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<<1.,/J~ I ~.l -..A:!J3 o\.4> ~b.4 J ~I ~WI J "->j,i.lll U"'ljSll 

~~ <\.,!JI~\ ..:..~l,, a,_,l...:u ..:.,\.,;\~ 0-4 ~.l ~ 40 ~ ~\3 

J~i u>3I__,.:,3 ,(~~lb~) a,_,1...:u ~ ..:..wl~ 0-4 ~.i ~ 243 

~.lll J,',! ..:.,\.,;\~\ ~j . ..:.,\~ 10 3 * i 6 ~ ~~\ ..:.,\.,;\~\ 

o~4,o ~...Ill..:.,~ ~3 <ul~I ~ ~)I.,, "->jl ~ -!.IJ_j3 

J-4 15 ~ ~ ~wi J (~.lll ulS:..o) ~jl.l.ll <\.,!j-0..UI ~3:il 0-4 

.0~3ul~\~J~~3,~IS:>\,,~i3,b:ii.9J...::,.li~J~ 

J ~3 <\,/3~ ~I?->\.,, .:...CjJ ~I Jl...:u:il ~ ~3 ..:.,~ i...:i 

~ 3 ..:..~ ~ 3 J ! ~ 3 ,~ a..o 3w ~Y-,, ~wi 

~~_j~~i...:i -J~':l/i~J! 0 ~20-<1.;>-J.l ~ 

'(?J~I-..A:!~I3 ~I -..A:!~I ..:..\,/~ ~':113 ,~W. ~ 0..1> 

~ ..:.,':l/6JI ~ J ~w ~_;-?-i ~ ,~13 ~I (.9:!)o ~ 

J ~33 '~ ~_µ..,13 ,~IJ3:il3 ...1:iwl 0-4 o~I <\.,!}~\ ..:.,~\ 

~ ~ <t-,i.lll J,',! <l.l ~ I (?.lll ul~I ~J ~3 ,~)}.,, U"'y..St 

..:.,\_gJ~I J:..4 <\.,!..l..p:JI ul..l,,>..UI ~':1/3 ,(.$_)>:ii ~I ..:..l,,6fl'I (?~ 

Dicrocoe/jum) ~1 ~, ~_,..iw.A3 ,(FasdolosjS) 

~.,,.i, ~..i a,u.:u, ~,3 ,<\.,!j-i)' 0I..1,,>..uI3 , (dendrHicum 

~~a,.t-1,.,_Ll.>:i1,~3i..:. .(Cysticercus tenuicoJ/jsi 

~ -J! uW 3 ,..:.,\.;\~I ~\_gJj ~ u_9.l 3 ,~~ U"'~i J 0..1> 

.o\.4> ~b.4 J (?~I ybli ~ J ..:.,~\ 

(Preparation of antigens)..:..,~,~· 

~~<\,/~J-.>J->i3<\,/~<\,/}~..:..l....,¢=0-4(?JI..WIJjWI~ 

~\3 o~I ..:.,~\ .i>i o~I.J-4 ~...:...p. -<l.;>-3.l..j.ll ..:..l,,6fl'I J O.l> 

0-4 ..:..1~1 ,-"°1;...:i..,1 ~ .~I 3i ~I 3i ~l_.r.,i. ~13 

,(2006) .U~jj ~y.]IJ+! ,.:_,..o ~_,....,_9lI d.1i,i__,b.U ~j <$_;1..WIJ.jWI 

..:.,W..., ~W.\,, a.,,.;I.llI ..:..Ll+,3..r.JI ..:...,,.....j3 Jlbll .i:--1 ~ J.jWI ~ ...:...p. 

~ ~l.., o..i.l J~i ~ i...:i ,J\bli JjWI 0-4 % 40 ~ ~~j-0:il 

~~~3,a,.l...__,.ll..:...i>l.9 ,~..l/OJ3.l l0000~_)"'4~0 4+<1.;>-J..l 

. G-l00~.1~1.1~J..:...1~1i...:i ,_,,..b.:i,l1 ►UIo~l,,o~..uI 

(PROTEAN- II XI CELL) ~t,.~I0)b.__,.lI J\P. ~~1 

v"l...i ~ <\.,!~' ..:..Ll+,3..r.JI ~--:!--14,1 BIO-RAD as~ 0-4 

(SDS-PAGE) ..1.,!A>1:1fo:i1 o.i..w.o a..o~ J ~, ~.►.l' uJ~' 

~ ,11'-41.5 a=\.4......,,3 % 1 ~SDS~w.i~ ,%12.5~.9 

J~~I~~I ~w.1,, ,( 1994) Smith J+! 0-4 ~j,w:>_9lI d.1i,iyblI 

J\P. J 0)b.__,.JI (?.J-?-i i...:i ,(S-S) ~~, b.,,I3.,,.i, ~ ,l:i..,.,.,, 

o...l..4 ,R-250(,>JlA.¥=>C9JJt.,,~3 , PROTEAN-II XI CELL 
. , 

.a:.l,,fl'l,, l:ii>.':1/ u_9l.ll J.,ji i...:i ,<\J..4~ .u.,_,..l 

,Lawrence 3 Heath ,1995,oj~J.9 Chamekh ,1994 

(?JI.WI JjWI oi (1992) OJ~jj Kanwar ...l;>j ~j .(1996 

~ ~_►.)I ~lj.9i u>jl__,.:, ,itj •,_,-,.9_)-:' a,_,\.= 15 ~(?~~I 

ul.....ifl'i J ~I ~WI a,.~':11I uls:...:. ~j <u¥I.l.94= 116 3 8 

Jl...:ui ~ ..:..Jjb:, ~\.:,..., ..:..l,,~l l_#..,3 ,<(,;_.-,3..)-:' a,_,l..:= 12 ~ 

.94= 58 j .45 .38 .24 ,16 ,8 ..:..l,,l..::uJI ..!..a <\.,!JI~\..:.,~\~ .J-4 

~~:ii Jl...:ui ~ '4-!,)6::. ..:.~I.ii:. ..::..i1=i ..:..l,,l..::uJI r,,a ot ~ <u¥I..l 

~¥1 ~WI ..:..l,,~':11I u\-9 ~~I ~j •-.>J->i ~l4>\.,, ~t-1I 

(1992) u~J ~ -u¥I..l.94= 16 j 8 ~l..::uJI ~ ..:..fo__,.:, 

<\.,!}~I ~' J.jl... ~ J>l> 0-4 (I_! ·,_,-,.3..H ..:..l,,l..= ~ ~ 

,45708 ,29512 ,13182~~\~~j<<\.,!y4Jl<\.,!~__,.ll 

~ ..:..l,,l= ~ ~ ~ t ~ ~ ,0¥1.1 67608 .57543 

~l,P. ~ 0-4 (? _,,..:..,JI (?j-'., __,.JI(? }..WI J.jWI ,.:_,..o (.$ J->i ~ ~ 

.39810 ,19952 ¼_►.ll ~ ..::.u~3 J3:il cuib..ill ~ ~ 

o.9~j.9 Burgu ~ ~ •u¥I..i 67000 .58884 .47863 

.200 ~_►.]I ~lj3i..::.u~ ~j·• ::._J ·,_.·,_9.J-:1..:.,l,,\.w:=~~ (2000) 

~ -!.IJ_j.9 <u¥I.l .94= 8 ,16 ,24 .38 .58, 68 ,98 ,116 

,o.i...wl.I ..1.,!-4)}.,,fo:il <\A~ ~ ~\ <\.,!..l..p:JI <\.,!}~\ ..:.~I Jjl... 

J ,~~:ii~~~ _p:il ~ u¥I.l .94= 116 a,.L..::uJI ..::.U~j 

0Wf1'I ~ ~~ _p':l/I u¥I..i.94= 8 3 68 0w.,,L..::uJI ..::...:.~ ~ 

~ ~ 3 .(Western Blot) ~wI ~, J\..,L:<>I J~4 

~, ~ (?JI..wIJjWI0-4 ..:..t,.L.= &"" ~ (1998) Derbala 

,46.8 ,61.3 ,72.4 ,100 ¼_►..ll ~ ..::.U~ '.J~I ~ 3.9 

j 128.2 j 143.2 3 ,J-4..?JI ~ u¥I..l .94= 28.8 .34.7 .38.0 

-~1¥1 ~ .J~' ~ u¥'.i .94= 44.6 

',?.JI.WI J-)1...JI ~ -::.il,,l..:= ~ ~ (2006) ~y.ll ~ 

,67000 ,85114 (4l ~I_9ll ~~\ JAJI ..::.u~3 <1.,/..l..p:JI ~ 

..::...:.~ ..:..l,,l= ~ ~ ~ i3 -u¥'.i 15849 .26915 .53 703 

13000 ,29615 38000 .53703 ,67000 ~_►.]I ~ 

.a,_,J~I U"'l~I ~~j ~ (?j-'.,.,,_JI (?}..WI J.jWI ~ ~ u¥I.l 

(?..l..p:JI (? _JI..WI Jjbll ..:.,\~ ~I...:» .I,/~ J! """''J..UI ..::.,.g...l.2) 

-<1.,/J~ ~ v"\~\ ~~:ii~ (?j-'.,ylj 

,(Samples) w\..i..pl1 • 
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r 
TBST- 3) (...1.,!..w.1I J~) ~.JJI t_jj.:...o ~I 0-4 % 3 ~ ~l...:o.1I 

.jI..i,4lI w,k. ~_,,.il, oJ'..» ~J.l w,k. "-'1..., o...LA ~ ~ ,(% NFM 

(.j"-4> o...u TBSTa.;J1..1.,1 ~ wl.>-4 &JL,i ab .J-4 Jb ~ -

. jlAJI w,k. ~ _,,.ill o Ji_;.> ~ J.l J ~ ~ .,µ~.l 

TMB ~jllI o.fo__,.JI 0-4 (JS:.o) MJP--,!,A 500 ~ i -

_j~.9_;.:JI .Ll.i,, a-l;..!I 3.3'.55'- tetramethylbenzidine 

Liquid substrate system for membranes, SIGMA 

. N°. T0565 

0-4j 0:i) 4LJ.a,, ~Iy1I ~.9 ,"-¥.l 15 J~ wl,,L.au.ll wk -

J#~.9i t.,;~.9 ,~~~I.9~iui J !,(w.9Liw.4~1.A:;JI 

. .lJ'~lt_jj.:...o _;b:iill ~Uy ~:il~~Lli:;Ji 

(Amido Black% 0.1) ~ ~.9~ fa Ju, b,u-~ ~ -

ui J ! .lJ'~I t_jj.:...o oUI.,, ~~ ,~I ..:.l,,ji.9 ,0...1.>l.9 "-¥.l o..1.4 

.\+:!__,.Ji::,~6~1~1 

':?~l(,?_;I-WIJ..jl...Jl~ ol_r.>l,)-.4.=.i\,,~~JS.'..!.:i~\:i..iJI~ 

Reducing) a..::wJ.I bJ~' ~ .l..w.ll (,,S'"4-4~fo:tI J.;,JI J 
4ti,:i= ..:.>.91_,,;, ~ ,t:.,, Jj-i\l,/lj:i.,=y,1I ~1....:,1,, (condition 

J\.,u.>-I ~l:u ~.91 .Jj.9 •u¥I.l~ 67 .9 22 ~lA ~_►.)I 

27.9 38.9 54 w\.,il...au.ll ~l.iu _j~.9_;.:Ji ol.ti..c w,k. ~WI ~I 

JL..:..o:il t:° (i,,S~I ',?Ji.WI Jjl....U 4~1 wl...1.>jll) uj:i.ll.l ~ 

67 w\.,i\...au.JI (:4 ~Llw.::, i.J i.J:!,> J ,~ y-1I ~JI~\ wt....p:lJ 4,1\=:-:,i";/I 

.(l~1)u¥'.l~l6.9 

',?JI.WI JjWI w\..l,.uJ),' ~ ~ wl,,l..= .:..., u.ls:.:.:. J,,Uill,, 

22 ,28 .38 .54 ,67 ~ ~_►.)I ~_►.)I 4tl,:i= .::.u~ (,,S~__,.ll 

.(2~1)u¥'.l~l2.9 

.9 38 .9 54 ~.►.JI ul_j.9:ill wl.9.l w\.,il...au.ll ui ~ i ~\:i..i.li ~.91 

~ _;,11 ~I~~\.,, 46li~l:u:.:iiJ6.oi t:4..::.u:.l.iu .Jj 22 .9 28 

w~l.iu ~ i 67 .9 12 uU,,~I ..i.,u i.J ~ ,~WI ~I J4J>i J 
.(3 ~I)~ _;,1I4,1\=:-:,i";/I JL..:..o:i/1 (:4 

i,,S~l.9 (,,S~__,.JI (,,SJI..WI JjWI w\..l,.uJ..r.' ~ ~w ..!.\JI.a ui b>>l, 

&) J ..!ll.lj a....:w.ll b.9_,....JI ~ l:,S'"4-4')).,/fo:ili J;-li J l.,;.li~I ~ 

',?Ji.WI JjWI k i i.J:!.> J -(u¥I.l~ 28.9 .38 .54 ,67) wl,,~ 

':?JI..wI JjWI J wk~ •u¥'.l ~ 22 .9 12 ~\...au.JI i,,S~__,.lI 

·u¥I.l ~ 16 41...au.ll i,,S~I 

~Lal ~I JL,,.:i.>I • 

,(Wes tern blot .Imm unoblotting test) 

,._,..b _;JI ~y ~y ~I J:illl : ~ .9i 
Electrophoretic Transfer for Wet Blot 

--4A')l.,/fo:i/1 a.o~ w,k. w\..l,.u.9~ ~1.,,~1 u>b-__,.lI0-4 .~~, .J.s.,i 

J..o~ _;->°ii J;-]I lAi •':?_jlAj== ~ ~.9 ~, ...1.>t .:G-i ,o.l..w.ll 

:~:i~ 

J (Nitrocellulose membrane) j~.9_µI .l.ti..c t:° ~ 

Wet blot transfer buffer,25 mM)..,..b__,.J1~1J.a..:, a.;J,.l 

J.§I o..1.4 (Tris-HCl ,0.2 M glycine, 20 % methanol 

u>b-__,.ll a.; J'.l J O.l _P.-jl.l wWi:...al.9 [~:ii ):.l ali_j! ~.J+., "-¥.l 15 0-4 

Trans-)~JJ,~J.90-"uL:u:,1.9,I...O..,/,l w.lt..._9J.?-~~1.9 .~t,,~1 

i,,S.llA__,.JI..,....;4-JI0-4 i • ...1.,1..::...,u_;.9 , (blot Bio-Rad , No. 1703956 

w\..l,.u.9~J..obl1J;-J1-3~_,,;,~J.9-21...0..,/,lo.ll.u.9- 1 ,~:i1J.9.9..,.JWJ 

~.9 ~ .l...0..,/,l o.ll.u.9 - 6 ~fa CM - 5 _j~.9..,.._; ol.ti..c - 4. O.l~I 

0-4 J.<> ;Jiu~~ ,.:!.l ~I ulS:ll J ~I ifa? Ji,-I.l ._,.JI.All 

~I ~\:,Ji_;..:.. yb __,.ll ~I a_; Jl-1,i ifa_¥oll o.)..4 ~ .oLl.ill J! J;-)I 

,4.:wllo...1.>_9,:1~\,i~l..,.ilb!:il~.9.9,~~lw~u-4..,,k.:il~ 

-~ .9 "-'1..., o...u ( uJ j! 100) ..:.,.,st. c:~ w,k. u'.>b __,.JI I:? _;-;>l.9 

:j~.9.;...JI '-~~..:.ii~\ ~ ~I :~b 

I.J"'jJI <\,.jJl...1.,1 uJ...i j~.9_;.:JI ~ i w,k. wl~I w,' ~ 

TBST 10 mM Tris-HCl , 0.15 M NaCl. 0.05% tween-) 

_r>t,,~~ •J.a...l' <\,.jJl.l[~i )!ill,)-.4 ~..!ll.l.9 ,(20, pH 8.0 

u\£4 J hA>.9 ,i...i.,_,..;:. ~.9 ~.9..r.' foJUI ~~ J,.i.9 w\..l,.u.9.;,,ll 

L9W.... (TBST) ->";Ji <l,.jjl.l J ~ ~ b.il__,..!JI ~ lAi -~ 

TBST- 5 % Nonfat Dry) ~...u, <)t> ~' 0-4 % 5 4;,.,.l! 

C9~";/ ..!ll.l.9 °~ 37 OJI_;.> ~J.l w,k. ~I..., o...u (Milk NFM 

Blocking) Jw-;i, J~ 1.,;.J.s.,i J:ijl ,~_9-i)Ut 4~, ~I_9l.I 
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Abstract 

This research was carried out to estimate the electrical conductivity of soil extract (EC.) of saturated 

paste from the EC of a 1 to 5 soil/water suspension (EC,,
5

) and an estimate of soil texture. Number of the 

soil samples was 253 samples, represent different areas in Syria. These samples were analyzed in the lab of 

the Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD). Many equations were concluded 
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through Multi Variants Regression Curves analyses (MVRC) for the whole samples or after dividing them 

according to EC, :lesult or the clay rate in order to improve the correlation coefficient. All the results were 

analyzed through Artificial Neural Network method (ANN). After the comparison between the (ECe) results 

of the different statistical analysis methods and the lab results, there was a difference between the correlation 

coefficients resulted from the MVRC method according to the way of the samples division, while the ANN 

method showed a great ability in concluding the ECe results for all samples without dividing them. 

Keywords: Electrical Conductivity of saturated paste (EC), Electrical conductivity of 1 to 5 soil/water 

suspension (EC,:
5

) , Particle size analysis (Soil texture), Multi Variants Regression Curves (MVRC), Arti­

ficial Neural Network (ANN). 
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~4,4 ~ h,u_;; ~, o~ 0t ~ ,(1990 ,Petterson .9 

~ J.91..1.?-~ 01 J! ~1..o! .(1954 ,Richards) a,iJJ1 r1J1i,i 

t1~l3 <\.,/.l~I ..:.i~j..JI J3l..1.?-3 ,<I.>~ ~I "+'\.+l.JI ti~:i/1 

~I ~ ¥4..,.p:ll '4lil.lll U"'l..,I c_,,L:. ~ <1.> fall o...i.-:i/1 

.(1954 ,Richards) 

op J ! r~ ~J ~ ~:it EC Ls ..J-:1...W a,,JJ, ~ .J-:11.:,.,o J..:w 

-:,:ii ,(~ 300 J ! ~~i aJ.6.l.1 ..:.il.i..pll .i.J.;;. J.""':/ ol ~) o~ 

~lyl ~ u~ d.l~ ,41.A..i.,, <l,,~ u~ 6..9~1 oUI ~ 

\:jj3 £Ce ..J-:1...W ~ ~ J ,~~ d..O_j)l.JI J.i.lb..:i.!1 <IJ-?"°i ~~ 

..!.ll~ .l~j '~..9-:'-"'i ~ 60 i,)-4 ~ 1 ~ ~ ~ ..!.,..p. ~ 
~ i..J~ ~ . .......lbJ.:l 011 as......J.I ~I .:,i~I · - a..~ . It - ~ . '-i""' . -· .9 - ~ -~I..S• 

~ ui ~ ,.!.l,i__p.:i..ll o~ ..!.ll~.9 « UI 0-4 a_,...,l.:J.1 ~I 6..91..o! 

d.l..:U ,~I y_j,.ll J ~ u~ L4 ~.l~j ,4_],.ll /'IJ-4,1 h,ufa ~lyl 

~ ¥4..,.p:ll '4li\.lll ~ J.::.,.fa ..:.,l..,IJ.l <I..>-?-! J! <1.;>b.ll .:.ij.J-:1 

.0-4j.JIJ~l.9 J,4-s)I~ EC15 .9 (£Ce) ~I 
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, 
' ' 

~I~~ J~l ~ '="'3I ~w..i.JI .:.UJj,9_9 ,~I ~~I 

0-4 l§~I ECe ~ rl:u:i...,I ,J <U!:!_,,.bll a,_J~ ('Y~ _pll ,J a...w, 

-~~I ~1..9 ECl,5 ~ 

~ 0~1 w~ ci.,,_;JI l"'j,9 U§i ~~, ~, ~tu ~ 

·(?" _9l 4 ..9 ' (?" _9l ~ 118 _9 •~ 117 :"';,"~1 ~I 

'="'3I al..iWI ..i~';{ ~..9 ~ w~I .l>i J..9':i/1 albJI ,J ~ 

EC LS ..9 (ECe) ~I~ ~1.,,~I ~WI~ <1-9>1.sll I,)'~ 

''?'~I ~I~ -=.u\S:s 

ECe = 3.242ECLS + 0.638 

R 2= 0.667 

(3) 

-~ J! al..iWI tt:.a,.::...9 ~ i~ lo\..,uJ'lll J..46..4 ~ 

~\.,,~I ~WI~ -1,1~ ,J ~l...,i iJ_9..l \$..l_9el ci.,,;JI /"lj,9 ui L4,I 

al..iWl~,JJ..9':i1~¥lu~~ .~l~~'ll..9 ,ci.,,;Jl 

..,.._.JI o~ uf L4,I ,al..iWI ~ ~l..9 .,;;,,.l..Ji..9 J..4 _;JI a..,....u Jb-..i\,i 3 

,~:iii al..iWLi ab...u • . . >-° 

~~¥ y.>_9,! tWi alol....j,i ~I~ .l>_9e1..9 ,ijWI /"j,_JI 

-~~~al~¥ ~l?- w~ wl~ .b,/Jb..o ~ 

1"'~1.,, <\J~IJ.+i (EC) ~1.,,~I ~Wlv"l:!,j j\4,> 0.)-:/W~ 

..9 , 147 (KCl) i"~t._9-:JI -1,!J..#= J~ 0-4 a,_....l:!,j J.Jb.o a:.~ 

ECLS ..9 ,ECe JI wls:.l_;-9 w.l>l i..:. ,1 
·l"-'"' ·.J.9-"..9.A!--412880 ..9 413 

.( 1982 ,Rhoades) 0 1" 25 <\-:> J..l ~ ~, 

~~ <l...._9J...UI w~l 0-4 ~ J~l ~ '="'3I wl.:.4-,JI .::.;.J¥o 
6.,JJW w~ ~ J~ SPSS 1;:....ot:.__,.,, J~l,, ~6=.! 

EC1,s 0-4 Jf=>..9 EC. ~ .b,i__,:, (Regression Curves) 

lo\..,uJ'l/I w'>l..ow ~..9 .~1..9 .,;;,,.l..JI..9 J..4y-JI 0-4 ci.,,;JI -s~..9 
, ' 

-,.,....> '?~~ J! ,~t..:.>! ~w J.+i ,a.....9J...uI w~I ~ 

.ci.,,_;JI ~ ,J ~I a..,....u-,.,....> 1.>_;->i l;l:!->i..9 ECLS ~ 

al..iWI J» 0-4 EC1.s ..9 EC. ~ o~4..o <1-9~ ..i~! 'll..9i ~ 
,a_,;.~, 

EC = a EC _+ b 
C I :) 

(1) 

ci.,,_;JI I.>~ 0-4 Jf=,..9 ECe ~ b,,__,:, 1.>_;>i al..iw ..l~! ~ i..:. 

w'l/ ~I O..l..w..o ~ <1-9~ ..i~! J» 0-4 ~l..9 .,;;,,.l..Ji..9 J..4 _;JI 0-4 

''?'~'~'~ 

Sand(%)+ Silt(%)+ Clay(%) = 100 (4) ECe = f EC, :5+ a Sand(%)+ b Clay(%)+ c (2) 

al..iWI u.P ,(Clay) ~1..9 (Sand) J..4y-JI a..,....u JG-...i! ~ -~t..:.>';{i ~ 10-414,>l:u:i...,1 ~ .::...,.1§1 f , a, b, c ,~ 

''?'~I ~I~ ~I OJ.s:. w,k ~w..i.JI ~ ~ ~l...JI ~~j40';{1 s:.l..ii ~..9 

EC. =3.16EC
15

-0.051Sand(%)-0.043Clay(%) + 3.959 (5) 

R 2= 0.692 

Jb-..i! ..il.c ~ u~ lol,uJ'lll J..46..4 ~ ,J ~I -:,i ~>l:! 

~ ~ <LiJWI.,, 5 al..iWI ,J (R
2
=0.692) ~1..9 J..4_;JI a..,....u 

<Li)A..o 0-4 ~~ ~ .(R2
=0.667) ..,.._.JI JG-...i! /"J.s:. Jb ,J 

.yi ~.9-:! 'll cul a...w, a,_,..wu, ~l..9 5 ..9 3 ~.:i.l.lWI 0-4 ~I ~I 

.(2 ..9 1 u~I) ~.:i..l.lWI \:lJ.==:, s:.l..li ,J wl!..9->3 

~WI ~ ~ ~j,9 ll:)l,uJI ..!JI.a u i 2 ..9 1 ~I 0-4 ~~ 

~ wl~ w~ <1....Wl..9 a;-;·,;..,11 (ECe) ~I~ ~1.,,~1 

,-1>1_9)10-4 J!i ECI.5 ~ J,iUy l~..9 (dS.m·1) 5 0-4 J!i ECe JI 

EC1_5 ~-,.,....> ~~ J! w4s]I ~ J! ~..i Lo 

ECLS <l ' ECI.5 2::1 

~ ..9i 0_9..l ,~l...JI ~_,,.bl\.,, 0-1> w,k ~~ ~ ~..9 

''?'~I ~I ~ ~w..i.JI -=.u\S:s ,al..iWI ,J ~l..9 J..4 _;JI ..,......:. JG-...i! 

,J>-l_;-4 

.4" 253 ~..l..J.s:._9 ~~ w~I - 1 

ECL5 ~--,.,.....>~J!w~I~ -2 

~ 4- 22 ..9 231 w~I ..i..J.s:. ulS'.s ,(ECL52'.: 1 ,ECL5 <l) 

-!}'¥' 

-~' 0-4 ~I~ -,.,....> w~~ J ! w~I ~ - 3 

Clay(%) <30, 30 :SClay(%)<40,40:SClay(%)<50 

50 :S Clay(%) <60 ,60:SClay(%)<70, 70:SClay(¾) 

0-4..9 (2 ..9 1) w'll..iWI u.,,I§, a.i,,w, w'llbJI 0-4 alb Js:l ~ 

.(£Ce) ~I~ ~1.,,~I ~WI~ yk,J ~I~ 

w'>\..ol.s..o ~..9 ,_pll ,J a...w, ~I ~ a,,~, ~I .:.UJ~..9 

~WI ~ J...:.s':il ~I ~ w'llbJI 0-4 1,$i ('Y~ lo\..,uJ'lll 

.(£Ce) ~I~ ~1.,,~I 

w~I <Ul:!P J~l,, w4s]I J..4~ ~ ~1 I~ ,J ~..9 
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14 
'l 
j 12 
J, 

'] 10 ♦ 
~- ' 8 J·' . 
' ' 

} ·'> 6 
·:.' ] 
J. ;J 4 

.;-
~ 

2 

0 
0 5 10 15 20 

(ECe) ~I~ ~y.}4s:JI ~Li.JI~~ <UJW .3 JS:.1.ll 

...:.l.:..;.s.U ,(dS.m·1) ~~ a...wI.9 6 aJ..1WI0-4 ~1 

. ECI.5<1 Jl...:.li 

i~ u~ (R2=0.105).bl.,uJ'lllJ.owoi aJWlo~Jb>jl 

.b-::i'I 0.9..i Y.:,l.,,.o ~ ECL5 .9 ECe ~ .b,,jj ~I 8 aJ..iWI J i.l?­

~ I.9 J.oyl ~ ..:.J.>..ii Lo~ Loi ,~lj J.oyl ~ J~'l/I ~ 

.b\.,uJ'lll J.ow ~ ',) ~~ ~..i\.,/j ..!.J\..l..4' 0i .l?-.9 ..l49 ,al..iWI ',) 

.(9 al..iWI) 

...:.~.9-4i"'4 u'! ...:.~I ~ ~w...i..ll J-:!..b:i ',) ..!.Jilli "-?-¥I u~ 

...:.~ .9-4i"'4 o~ u'! ~I ~I ~ ..:.....p- ,"-,ljJI ',)~I~ ~ 

~ ~I ~l.9 .% 70 u'! % 20 0-4 ~~I~ LJlfa 

3 (EC.) ~I~ ~y.}4s:JI ~Li.JI~ .;_,,..:,4-o aA~ ..l~! 

0-4 _,,..:,1+,o ~ ~ J~'l/I ~ ...:..b-i ~13 J.o _)1 ~ 0 ::i- EC1.s 

~w...i..ll ~j .~I~~ ...:.~.9-4i"'4 u'! ...:.~I ~ J;l.> 

14 
'l 
:] 12 
J, 

l] 10 

~-' J· '. 8 
' ' J ·'> 6 
·:.· j J. ;J 4 

.;-
u 2 
~ 

0 
0 5 10 15 20 

(ECe) ~I ~ ~y.}4s:JI ~Li.JI ~ ~ <UJW .1 JS:.1.ll 

.(dS.m·1 ) ~~ a...wI.9 3 aJ..1WI0-4 ~1 

(ECe) ~I ~ ~y.}4s:JI ~WI~~ <UJW .2 JS:.1.ll 

.( dS.m·1 
) ~~ a...uiJ.I.9 5 ai..1wI0-4 ~1 

ECLS<l ,J3:illal6J1 * 

. lJ-9..\;>JI',) ECe= 6.154ECL5+ 0.367 (6) 

~ i..ilw:1 (EC e) ~I~ ~y.}4s:JI ~Li.JI~ .1 Jj.l;>JI R 2= 0.865 

-~' 0-4 a,,;JI-s~ ~.9 EC
15 

ECe=6.022ECI5+ 0.0l Sand(%) - 0.002Clay(%)- 0.253 (7) 
( C /m) ;, __ , .. . ., .. _, , - -· .. ·-
Cla y(%)< 30, EC, = 1.439 EC, ,5 + 1 .908 R 2 = 0.498 ( 10) 

30 ,;; Clay(%)< 40 EC.= 2.178 EC1 ,s + 1.336 R 2 = 0.476 ( 11) 

40,;; Clay(%)< S O EC,, - 3.519 EC1,s + 0 .847 R ' = 0 .7 2 0 (12) 

SO ,;; Cla y(%)< 60 EC,, = 4.195 £C1 ,s + 0.002 R 2 = 0.722 ( 13) 

60,;; Clay(%)< 70 EC, = 5 .092 EC,., - 0.190 R 2 = 0 .886 ( 14) 

70,;; Clay(%) EC,, = 3 .72 1 EC1 :s + 0 .067 R 2 = 0.937 ( 15) 

~I 0-4 -5~1 ~...:.~I~ oi cui,,WI ...:.'ll..iWI 0-4 b>~ 

(%)Clay~ 40 <U..4 ~~1 -s~I ...:.I.l ...:.1.:..;.s.U o....l.:!-?- ~1:u ~ 

~ ~ .bl.,uJ'lll J.ow u~ ~10-4 ~I -5~1 ...:.l.l ...:.~I Lot 

-~ ~lj a...wI ECe 

R 2= 0.864 

~..it-ll bl.,uJ'l/1 J.ow ~ 0i ~WI ~..iWI 0-4 b>~ 

...:.~ ~ .9-4i"'4 ...:...:G-1 Jb ',) ~ ~ l.::, ~ ~ ...:...11..1 j1 ...IA 7 .9 6 

b>~j .3 JS:.Lll ',) ~jA _¥l W::. (5 j 3 ~..iWI) ~ "-,,jJI 

JI ...:.I-l ...:.~I .b-i ~ al..iWI ',) ~lj J.o yl ~ Jl>..i! ot ~i 

. .bl.,uJ'l/I J.ow I:) ~~P~ ~ EC1,5<1 

EC LS 2: 1 :~\ill al6JI * 
ECe = 2.031 EC 1,s + 2 .642 (8) 

R 2= 0.105 

..::..t:.a..,.blll ..i....u:;... J..J.=,..:;.Ji J~l,, ..::..~, ~ ,o..r.->i ~~3 ECc= 2.031EC 1.5- 0.458Sand(%)-0.078Clay(%)+ 19.549 (9) 

1:;-41.:i..H J ~, (ANNs, Multilayer perceptron) R 2= 0.606 
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..;..1.Jij J.o ylj IJ:!-blt --,....._j Jl>.l! (Ji .:..,.p. 5 j 3 ~.lWI ~ Low 
0-4 ~ (ECe) ~I ~ ~\,,~I ~\.:JI ~ e:,ll.il..ul J 

-.J~'it ~ IJll.:G,.I ~~ ~ a:..Juil\,, ~ ~ bl,u.J'il J.ow 

~~I w~I J~\,, e:,~.94'1 s,\..;.,i ~ j a...t_J..UI ,:,.:U,. J (<U 

J.ow ~ 1 0-4 JA:il ud:>,i ... Q\J ~\,,~I ~\.:JI~ wl~ wl.i.,;sl.l 

j 6 ~.lWI J bl,u.J'il J.ow \+,,_;:a:, ($jW ~j ,0.867 bl,u.J'il 

~t w~t Lot. ~ (EC LS < 1) w~I ~~ ~Wt 7 

~I J~t,, 0.658 ~jl....4 bl,u_)'il J.ow ulS'.:9 cEC LS 2:1) 

w'i~I .l...wA ~I <Ul:l_ib J 0.606 ~ ~ J ,~~I 

.(9 al.lWI) 

'"l.'. 
:1 14 

;J. 12 +---- ------ - ,<'------

' 1--
;i·; 10 +-------_,._ _ __,,, ______ _ 

,J,,. 8 +---------,,<---------, -~ 
;J' j 6 +---_._- -,----,,.-,,----------

J·:; 4 -1-- -,.J~~~~---------

E 2 
w 

0 
0 5 10 15 20 

(ECe) ~I~ ~\,,~I ~\.:JI~~ a..:.}:iiA .5 ~I 

w~t ,. ,A_, L, · a...ui11 a..:,. ,, __ ,, ~t J~L, ~t 
- l.~ -~ j - ~ . . . 

. (dS.m -1) 

'""" 

0.0 0.1 0.2 0.3 o., 0.5 0.6 

~~ 

J ..;..1.Jtj J.o ylj IJ:!-blt a,....:. j EC LS 0-4 ~ '4,44,1 J.,...b.:i . 6 ~I 

.~_➔....=JI ~I J~l,, ECe ~ e:,ll.il..ul 

.~t..=.. ';l' t ~' wlJ.li ...1.>l= SPSS 

wd.;.,i 114\J ~\,,~I ~\.:JI~ ,w~..lo <1..z,,) .JL,;:i..>I ~ .:..,.p. 

~I lot ,(%) IJ:!-bllj ..;..1.Jlj J.o _,JI 0-4 a,,_;.J1 (.$__9:i.=.Aj ,(ECLS) LS 

_)l.,..:.>I ~ .(ECe) ~I~ ~\,,~I ~\.:JI~~ ..i..p._9)1 

~j o..J.>.lj ~ ~ ~ LJlfa ~I~ 0-4 .:>.l...w.A J~i 

0-4 ~ ~ J ~Ll..s.lt .)~ ~ ~ \.6, ,(Hidden layer> 

~ ~ u~ 1:~.94'W s,l.li ~ i u i ..!.,> ~ ,j~ 50 -.,l! (>,!~ 

a,ii u iJ ,4 JS,.:J1 J ~¥ _9-12, \.6, ,~~ ~ ~ 0...1.>tJ 

Js:..._,. e:,~.94' :il s,l.li ~ w,l ull~~ j i ~I wl:ii+bJI .l~ J o.ll:ij 

· (,? ¥1-4 

<\!~I ~ J ~I ~l..h..:,'ii ~~I ~I~ .4 JS..:Ji 

~ 0-4 ~j (ECe) ~I ~ ~\,,~I ~\.:JI ~ ~ 

J.o_,Jt 0-4 a,,_;.Jt (.$__9:i.=.AJ (EC1.s> LS ud,..;.,; er 4\J ~\,,~t '4l,!L:J1 

Multilayef)-::.il:ii+bJto.l...w.A~t<U1:1.;bJ~t,, ,~1.9..;...W1J 

.(perceptron 

a...uilt ~lj '-9,'l..JI e:, ~ .94':il J~\,, ~I ~I a:, }:iiA 0-4 Q!+i 

~1 .,..;..,. ~J ,(5 JS..:Jt) (0.883) ~ (R2
) bl,u_)'i1 J.ow 01 

~ ~ ~I 3 al.lWI 0-4 ~ J~t ~ ~I ~I 0-4 ~ j 

..:.ll~ '.)~'ii ~ ~15:.;.ll J.:!.bu.lt .:G,.\ uj.l .U.O~ ~I J.,...b.:i 

~ ~IS:.;.11 ~I .:G,.j ~ ~ J~I ~ ~I ~ 0-4 ~ i 

0.692 j 0.667 bl,u.J'il J.ow ~ wi1,, .:..,.p. (5 al.lWI) .J~'il 

,1)1~1~ 

~.¥:! SPSS ~u_,,.. o~ .:.~..u.1 0-4 J.ow ~ ~ I "-?.J.l Loi 

J ~.9-4 ¥1 \..Q=, J.oWI I~ e:,~.94':.11 a,i....,1....> <l.?-.J.l s,\l.a=!j ~ 

,Ec"s ~ ..:.u~ __,lj :i, 4?.J..U\,, ~:i1, o, b>JJ .:..,.p. ,6 JS..:Jt 

~lj ,..;..,Wtj J.o ylj IJ:!-blt a.,......:,.J JAi ~I '4,44, :it ..:.u l= ~ J 
~I.,..;..,. ~.9 .ECLS ~ t 0-4 % 38 .9 18 ~ w>-_91_;:, 
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t)l.:i.l4.9 ''Y.)~ 0-4 Y>' ~ ..:.,,,.>?'I ~I w\.ul_;..lll ;, o_;..i.:. ,.,!J\..;.A 

aJ.iWI 0-4 ½,i"riwll ECe ~ <u_;w ~ <1..ul_;..lll o.JA> ~I ri,,/~ 

~->1' w\.ul_;..lll ;, O.l~.9-4 w':il.ik..o 0-4 ~I ~I ~ 3 

~u.:J, o l 7 ~, 0-4 ~.9 ,( 1993 ,Petterson .9 Slavich) 

;u ~I ..!.Lt, 0-4 ~ ~I 3 al.iWI Jl.w....4 ~ J~I ~ ~I 

2S 

j. 20 
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j .l 1S 
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.1 s 
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A Equation 3 (ACSAO) 

-Linear(Ecc) 

~ ~4~1 ~I.ill ~I ~I ~ <u_;w .7 JS'..:JI 

<1..ul_;.i 0-" ½,iiiu,I 1 ..!.1.t,.9 3 aJ.iWI 1"'~4 (dS.m -1) ECe'~' 

.( 1993) Petterson .9 Slavich 

~cjbw0-40~_?lo ,4,1>'~2s3 ~J~0-4~ -

~ ~4~1 ~\.;JI ~ ~ ~j bl.,u_;I .l~j 'Y.J~ 0-4 

J\:,...i! u!.9 ,(ECe) ~I~~-' (ECL5) LS a,......,. 4,i;JI 

ECe _, EC1.s ~ h.i~ ~' ai.iwI rl:i..:i.:i...,I ;, ~~' J.i.b.:iJI 

(ECLS 2:1) ..::...\.f:, IA~ ~':ilj ,aJ.iWI o.JA> d.it 0-4 Ul,i.>l ~ 

I.JA> I...L,ij ,JAWI \J..,; ~;, ~ wl~I ..::...\.S'..9 w':il6JI ~4;, L,,l 

. ~ ~I wis.,..:.ll Jl.w....4 ~u.:JI ~ ~ 41?- bl.,u _;':ill 

o►W= ~~' .:.is.,..:.JI Jl.w....4 "-;>.l4.iJI <\l,/_;b .:._;,4bt -

~ ~u.:JI ~ ~ ..!ll~j ,.:.':ii ~I .i..w..o J.i.b.:iJI ~ <u_;Uil.4 ~I 

.:.~ ,, , ••. ·"'"' ~ t..,1 ·'•· . . -:.•. , .& il..ol.f::, wl.L.sll ac ~u. ~ ~~ - ~ 

.i..w..o ~ ~w ~~, .:.is:..,..:JI ►i.il 0 1.S:.9 EC1,s ~ ~ 

.:.1~4,i;J1.:.~ac~t..,l ,(EC1,s <l) .:.~1 ac~ .:.':il~I 

_;-:6:,l ~~1 ~1 ► I.il i.:.,l.S:.9 (EC1,s 2:1) ~4~1 ~Li.Ji 

.w':il ~I .l..w..o J.i.b.:iJI 0-4 ~~ 

~I I.JA> ;, ~\.-=-.)'I <1..ul_;J.ll 0-4 ~I ECe ~ o! -
~ ijll ~I 0-4 ~t i►W= .:._;,4bt ECLS ~ ~ .l~':ill,i 

t~\.4..i.ll u!j ,cU1,1\.u ~J-4 wl.ul_;.l ~ .i~':i/4 ~ J~I 
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( Olea europaea L.) u_wjJI 0-4 ~ ~lJ.j).9 j4J ~ '-:fo~I J.!Qu1ill.9 ►l~I o..l4.Ul:ii'l~b 

'Yj_;-ll ~l_)yl ~j_fo ~ (~lj ~l.)~1) 

The- Effect of Green Manure and Organic Fertilizer on the Growth and 

Productivity of Olive (Olea europaea L.) Cultivars «Sarani and Kaissy» 
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Abstract 

This research was carried out in Mohasaa region, Homs province during the growing seasons of 2008 

and 2009 to determine the suitable green manure compared with an organic fertilizer and control to improve 

growth and productivity of two local olive cultivars (Sarani and Kaissy) under irrigated agricultural condi­

tions. 

This study included six treatments: planting a mixture of legumes viz. Vetch (Vicia paleastina L.), Grass 

pea (Lathyrus sativus L.) and Alfalfa (Medicago sp.) with barely (Hordeum vulgare L.), in addition to add 

fermented animal manure, with the presence of control. 

It was noticed that the average shoots growth was significantly the highest in Grass pea (Lathyrus sativus 

L.) treatment in Sarani, and the mixture of legumes and barely in Kaissy. (13.7, 9 .24 cm respectively). The 

average of leaf surface area was significantly the highest under Medicago treatment in Sarani, and the treat­

ment of legumes and barely mixture in Kaissy (4.150, 4.694 cm2 respectively). 

At the same time, it has been noticed that there was a significant increase in the canopy volume by 15% 

in Sarani in Grass pea (Lathyrus) treatment during the second growing season, while the increase rate was 

about 17 .5% in Kaissy in the legumes and barely mixture treatment during the same season. 

The productivity and fruit weight were significantly higher when the animal manure was added in Sarani 

and Kaissy (20.59, 37.33 Kg.tree-I and 4.25 , 6.10 g respectively) 

Finally, the pulp pit ratio was the highest in Medicago treatment, and the mixture of legumes and barely 

in Sarani and Kaissy (6.01 , 6.47 respectively). 

Keywords: Green manure, Organic fertilizers , Productivity, Olive. 
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"-,/~ ..:.,\j .9~ ..l.?. .9 (?'IJj,w=> ~ (?'l..=> ';i'I J.:.b.:iJI ~W w ~ j 

w'.>\AW.I ~ "-,/~I ..i.9pl Jjb b....__9lA ~ iJ ( 0.05 -.>~ ~) 

<IJ;.IJj llil...4 ~~~~:ii ..i..9pl Jjb b....__9lA 01£=.9 ,a....9y .. UI 

($~I..i\.4...,,Jl..9 ,wl:!,)_9.:li.,JI b.,..G- <\J;.IJj llil...4 ~'>t, ,(!"'-"'13. 7) a:.L,J..;,JI 

.(2 J..9~1) ")'¥'~I"'-'" 9.6 ..9 ' 11.1) 

.::..'.>\.41...4 ~ "'-:!~ .::..\A..9~ ..i.¥.'-..9 ~l..=>';i'I J.:.b.:iJI ~w ~ ~..9 

~ I"'-'" 8.1 .9 , 9.4 ..9 ,9.6) ~l.9 ,a..:...a..ll <IJ;.IJj_9 ,($~I ..i\.4...,,JI 

►W.:.....\,, w'.>Loi-ll ~jll ~ "'-:!~ C9..9~ w~..9 ..:.U~ ,(~'¥' 

~W ~ ~ ~I ($~I ..i\.4...,,JI t4 a..:...a..ll.9 ,a..:...a..ll.9 ~I llil...4 

-~~"'-:I~ w\A.9~ "-,/i J.:.b.:iJI 

..i.9_;l,:.JIJ~1-,§i-o I"-"'.¥ I"-"'.¥ 
al.AWi 

(1"-4") 2009 2008 
9.6 b 5.9 ab 13.4 be f.?~..11.4... 

8.1 C 6.5 a 9.7 d ~ 

13 .7 a 7.9 a 19.6 a a:.41?-

9.4 be 6.6 a 12.1 C a..:..s 
11.1 a 7.7 a 14.6 b b,#-

6.2 d 4.1 b 8.4 d .JA,l.:, 

2.095 1.68 LSD o.o5 

• 0.749 = i"-"'IJ41l ' l.298=..:..".ll4~ 

1.836 = 1"-4"1_911 ~ ..:.,°'.)l4WI ~\:li:l 
LSD o.o5 ~WJ 

1.:U.j ,..,~ lsj_;S ~ ~ ~ ~ ")/ ~~~<$~~?~\,,.!.I_;,.:.:. ..,.i, .c.lb..y..11 

."'1>'.l,UI Jjl.J.;,JI ._,,l<: ~ 

..l.?._9 ~l..=>';i'I J.:.b.:iJI ~w w~i ~~I~ a.,,.......J\,, \Ai 

w>LoW.I ~ "-,/~I ..i.9)olI Jjb b....__9lA ~ J "'-:!~ w\A.9~ 

~IJj lliw ~ \,i~ ~:ii ..ljpl Jjb b....__9lA 01£=..9 •"-"'JJ..UI 

8.01)9~1 ..i\.Q..Jl.9 ,a:.4-4,JI ~IJj lliw ~'>t, ,(!"'-"" 9.25)~1 

.::..\A..9~ ..1.¥.'-.9 J.:.b.:iJI ~w ~ ~ u:'.P-- i:; ,(~'¥'~I"'-'" 7.02 ..9 , 

j ,7.02) ~l_9 ,a..:...a..ll <IJ;.IJjj •($~1 ..1\.-Q...JI ..:..'.>\.41...4 ~ "-,/~ 

~jll ~ "-,/~ w\A..9~ ...::..b>.~..9 ,(~1¥1 ~ I"'-'" 5.82 j ,6.50 

~' ':?~I ..l\.Q..JI t4 a..:...a..ll.9 ,a..:...a..ll.9 ~I lliw ► W.:.....\,, w'.>\.oi-ll 

.(3 J..9 ... ~I) ~ "'-:!~ w\A..9~ ..l.?.J J.:.b.:iJI ~w ~ ~ 

ifa~..9 Jjb __,.,w J~ 0-4 ..:J.l_j.9, ~J~I <l>-WI ..,.,t...>-.9 ._,.,w -2 

..ljfa ~ ab....~lw\.µ>l,.,.Ji C,-0 i>_j_f>L, ~J.9 40 J ~:ii ~J~I 

..r.::1W. ~.9 ~I-S~ twJI ~.9 l> ~Ib.,p._40-4 j,......ll ab....__9lA 

.u'.>\.oj.9 Barranco~3 ,(1996) o_w_j.lI.:.i,i_j.l~.9..llI~I 

0-4 ab...,~i <I.Ah.i.1I 0-4 ~\.JI {9IJ.9:il ~ ~ ~ , (2000) 

~ ~J~I ~ .l:>~.9 'J-:'~j /J.9i 0,1~ ~ "-,/~ iJ ..lpl 

3 Ahmed c,-o <l>-J.:iilI ai..iw.I _µ3 ~J~' <l>-WI ~ 3 ,~, 

,(1999) Morsy 

1.66 + ( 0.53 X t,i...:,~ X ~ J~I Jjb) = (2
!"'-"') <l>-WI 

C,-0 ($~I ~I tl.ii:.JI v"~ ..:J.J_j.9 ,i>~I ~ _H...ui:i - 3 

[t:al ~:ii __,.b:iill ...,..W.9 ,\4) <\blu ~ i ul! ..i.9.>6J.l <\blu ..;,..ii 

Villalobos , 1993,Westwood) j,......li I"'-'".¥"'-:!~ i:; ..:.u.:i3 

J~\,, ($~I ~I~ -,.ii...>~~ ,(1995 ,0.9'.>\.oj.9 

c v = 4.n .a.b
2
/ 3 

-~' _;11,, iy .. ui..o (0~1 rt.) 9~, ~' ~ ,cv 

~ i J ! <l.blu ..;,..ii c,-o) _;11,, iy .. 11 .... 1:>~1 ~1 tUuJi ~ ,a 

.(i>~I~ ..i.9pl0-4 <\blu 

~I <I.Ah.i.1I 0-4) _;1\,, IJ...W ($~I ~I _,J.:,..9 ~ ,b 

.([t:al 

I,? i, ~I ~ ..:..r.;.,, .u..:.6JI ( % ) A,i¥ll l>..i\.,_j.ll ~ ..,.,t...>. ~ W= 

,<1.,_u'il aJ..iW.I &.9 (2009) (?'WI ~Wl.9 (2008) J.9:il ~WI 

(2008 (J 3~1 ~ -2009 (J 3~1 ~ ) 
100X-------------

2008 J 3~ 1~ 
=0..1\,/jJl a.,.....;, 

: ~ U.:, f'I .P.:/ b.4 -

l> r,:JI ..i.9pl 0-4 b..., ~I" j.;,JI 0-4 i ~ 40 ~ ~ ,l> ~I .:.,I.A..:, -i 

i>~IJ\.ull..i6.,u.wlt4~I-S~~.9i>~<l.:!,l~l¾;,Jl0-4 

,(1996) u_w_j.ll .:.i,i_j.l ~.9..lli ~I ..r.::1w &.9 ..:.U.:i.9 ,;~ l>~l.9 

u.9-U "'-:/1...l,l ~ ~, ~ ~ .(2000) .u'.>\.oj..9 Barranco 3 

pulp; ) 0I_9-ill -,..1JI ~ ~ ~.9 0Ij-JI.9 0~1 -=.uj~ ~ •Jl4JI 

,a,_u'i1 aJ..iW.I _µ3 (pit ratio 

100X 
3l~ lujj 

b....~~.9 ,(
1
·0~.~)J\.ull0-49~li>~l[W! -..,., 

.lliw J= J\;:wi [W) 
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..:.,').\..oWI ~ "-:!~ ..:.i~.9_,J ~J?-.9 ~~11 ~I ~l:i.:, ..:._;,4loi 

~ \.,/~ ~:ii cl.9Jjll <1.>I.....A b....j,'.i.A u~.9 ,~_94il <1....,_9J...UI 

llilu ~ ,(2 ~ 4.150) ~IJ~I ~I (J a..:w1 ~IJj llilu 

2
~ 3.752 .9 , 4.09) ..:.il:c<J§A+JI b.,.J>. llilu ~ ,(,,S~I ~\.4...JI 

~ "-:!~ ..:.,~.9_,J ~J?-.9 ~~11 ~I ~l:i.:,-}+' ~.9 .(i)ljill ~ 

~ ~ (J ,a:,41-?Jl.9 h,#Jl.9 ~l.9 ,(,,S~I ~\.4...Jl.9 a..:w1 ..:.,').\..olu 

.(4J.9..i.;,J1) 2
~ 3.222..lJ2>1..:Jl~J.9<1.>I.....Ab....~ 

<1.9Jjll <1.>I.....A (J~:il.9 (,,S~I ~\.4...Jl~i:. .4 J.9-l;>JI 

-(~,)~\~) 

<1.>UI i.:.....,:...o <I.I Jjll <b-1...... <IA Jjll <1.>-1....A 
<UAW.I 

( 2i-) (2009)(2i-) (200s) e i-> 

4.090 ab 4.519 a 3.661 ab ',,S~~i-. 

3.743 be 3.896 abe 3.590 ab iiJ•!! 

3,623 e 3.719 be 3.527 b a..~ 

4.150 a 4,443 ab 3.858 a ~ 

3.752 abe 3.874 abe 3.631 ab b.,.J>. 

3.222 d 3.257 e 3.186 C .,al.:, 

0.761 0.3257 LSD o.os 

, 0.2306 = i"-"'1_9-4l.l , 0.3944 = -:.~\awl ,i.:.r.--_9-4l.l LSD 
0

_
05 

0.5649 = i"-"''-¥'<'.':-4-:.~W.1~\;w 

b..., ~ ll,,.::, (J "-:!~ ..:.,~.9_,J ~.9?-.91...:.,/I ~I ~l:i.:,..:., _;,4loi ~ 

b....j,'.i.A u~ ~ ,J.9:il ~_94il ~I~ cl.9Jjll ~ <1.>I.....A 

4.261) h,#JI ~IJj llilu ~ ~~~~:ii cl.9Jjll <1.>I.....A 

3.860 .9 .3 .940) ...:,41;,J1 ~IJj ~ '':?~I ~~1 llilu ~ ,(2
~ 

~ ,~WI ~jll (J ~ ..:.i~.9.~I ~\..;, ~ (J ,(i)ljill ~ 2~ 

h,#JI ~IJj llilu ~ ~~ ~:ii cl.9Jjll <1.>I.....A b....~ u~ 

.9 , 4.260) ~I ~IJj ~ ,a:,41;,J1 ~IJj llilu ~ ,(2
~ 5.128) 

.(i)ljill~ 2~ 4.303 

~Io~ (J "-:!~ ..:.i~.9_,J ~J?-.9 ~~11 ~I ~l:i.:, ..:.i_;,4]oi 

llilu ~\.,/~~:ii b....¥1 u~.9 ,~_94il a.....9J...UI ..:.,').\..oWI ~ 

~\Jj lliwi...:. ,(2~ 4.694) ~l~l(J..:.il:c<J§A+Jlb.,.J>. ~IJj 

~l:i.:, ~ ~.9 ,(i)ljill ~ 2~ .9 4.063 ,4.24) ~I~ ,a:.41,,JI 

~~l.9 a..:w1 ..:.,').\..olu ~ "-:!~ ..:.~.9_,J ~J?-.9 ~~11 ~I 

<1..9 J.9 <1.>I.....A b..., ~ ~ ~ (J ,a:.41-?Jl.9 ~l.9 ,~l.9 (,,S ~I 

.(5 J.9..i.;,JI) 2
~ 3.739 ~LlJI 

J_gl.. i.:.....,:...o 
2009i"-"'¥ 20081"-¥ "'1.oWI 

(!'I-) ~.9.,b)I 

7.02 b 3.75 ed ]0.29 b ',,S~~i-. 

5.82 e 4.80 be 6.84 ed ii Jo_..,, 

8.01 3 5.64 ab 10.37b a..~ 

6.50 be 5.34 ab 7.67 e ~ 

9.25 a 6.20 • 12.30 a ~ 

4.35 d 2.75 d 5.95 d .,al.:, 

1.378 1.51 LSD o.o5 

' 0.570 = i"-"'1_9,4l.l •0.987 = -:.~\awl ~_9,4l.l 

1.395 = i"-"'1_¥1 <'.':-4-:.~W.1 ~\;w LSD o.o5 

',?~I ~I ~ 6.,l~'.:il ~..I-"' b:-jl J+w Lo J~ U.0 

~WI ~jll J~ ..!ll~ ~l.9 (2008) J.9:il j-4-i.ll ~¥ ~ ~:il.9 

~W..:.! U""W,.,j\ ~ J.9:il ~jll (J ~I ~.9_.,,bll ~ &l_fa.9 ,(2009) 

Jji ~~..9,'.9 ~WI ~Jll (J j-4-i.ll ~l.9 ,(a.o.9Lu cl..:....) JWJI U.0 i> ~I . . 
&l~.9 ,(\Ji:..'.:i ~~ ~) <Yl,II.... U.O ~ I rw..:.!.9 j.4> ~ ~IJ,.,o 

Hegazi .9 ,(1999) 0-9').\..oj.9 Toscano ofo~ Lo~ ~l:i..,;J1 o~ 

J1_9bi ..:.\b..uj,'.i.A a:.Jw 1..>-ll.9 .(2010 ) Fayed .9 ,(2007) 0-9').\..o ->.9 

~l~l6.,l~l..:.u~ ,~l.9~IJ~l~l~J~.9~I 

..!ll~ &-..r.!.9 ,~IJ~I ~I~ a:, _;Uly Jji (,,S ~I j-4-i.ll i> _.9-9 ~ U.0 

(J ..:.i.9} ~ ...,..J.b:i.,/ l~.9 Lo~ j-4-i.ll (,,S_.9-9 ~I ~I u,¥= i.J! 

4!b:. Jj:i/l.9 j-4-i.ll i>_.9-9 J b....¥1 ~IJ~I~\..:.,~ C>-4 ~ i 6.,ljJI 

~J-4 J~ ~:ii ~l4,..JI ~ ~ ~) (,,SJ.ll.9) <Yl,II.... U.O ..:..9j)l.J 

~1_9)1 p:i1 ~~'t.¥ o~wS'.J.9 ,(2007 ,oj').\..oj.9 Abdine) (b:iis 

_;W.i Lo ...b.9:! l~.9 ~I~~ JWJI C>-4 rU:.11.9 (,,S~I j-4-i.ll (J 

.(2002) 0-9').\..oj.9 Fernandez-Escobar <½l! 

b....j,'.i.A ll..::> (J "-:!~ ..:.i~.9_,J ~.9?-.9 ~~11 ~I ~l:i.:, ..:._;,4loi 

b....j,'.i.A u~ ~ , J.9:il ~_94il ~IJ~I ~I <1..9_;_9) ~_;jll <1.>I...J.I 

~ ,(2~ 3 .858) a..:w1 ~IJj llilu ~~~~:ii cl.9Jjll <1.>I.....A 

3.631 .9 3.661) ..:.il:c<J§A+JI b.,.J>. llilu ~ ,(,,S~I ~\.4...JI llilu 

,~~~WI ~jll J ..:.i~.9_)'.4)1 ~~ ~ (J ,(i)ljill ~ 2~ 

~~I llilu ~ ~~ ~:ill ~Jjll <l.>I.....A b....j,'.i.A u~ ~ 

a.uu...JI ~I . llilu . ' ,~I ~I . llilu ' ,(2 4.519) L> • :.-I\ - - . )) ~ )) ~ ~ -:;-
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.(6J.9~1) (-)'¥'~ % 7.89 3 ,8.08) 

..i.9µ ':?~' J-4-l.ll o...i..1. t° o~I ~ J o..i\,/j.ll ~lfaj 

Ll-'-'>.9-:' ~ lA ,~I~~ ..:.i\..l,/l.,u t4 a.AJjll ~ <1.>-l...A.9 

..l~I Jb.:, 0-4 o J~I I.S_;->:il ..,.=l.Wl..9 ..:.i..9j'lll 0-4 o ~\ o..il..il..,11.S..J..4 

. (2010 ,.,_fiA..o j..9 Gargouri) t.S~'..9 #:ii' 

J o..i\,/_j.ll a,,....:. J ~ :i/1 ..l~I j ($ ~I ~I ~I:. . 6 J.9..1.?JI 

-~..9J...u1~0~1~ 

(%) ~ \ (%) ~IJ_,_)I .u...W.1 

14.73 11.18 l,:S.,......_..ii.-

8.57 10.12 ~ 

16.97 15.12 <I.,~ 

9.73 9.05 ~ 

17.57 11.51 .b#-

7.89 8.08 ..LAW. 

<I.A= J "-:/~ ..:.il§..9_;-! ..l_?._.9 i.;~?i°I ~I ~L:i.:, ..::._>4l...i 

ul=::.j ,a...,..9J...UI ..:.i'.'>l,oWi ~ ~IJ~I ~I J~:J "-:/~I 4-;>U:.?i°I 

~ (~ J_4> ~~) 2008 ("-"'jl ~~ ~:JI 4-;>U:.?i°I b...,~ 

~ .~, ~'Jj .u..ow ~ ,(o~IF 2.57) i,,~, ..i~, lliw 

IF 2.07 ..9 ,2.17..9 ,2 .21 ..9 ,2.33 > ~l..9 ,a.:.41;,J1..9 .~, 

J ~~ ~:ill 4-;>U:.t/l b...,~ u~ ~ () ,(-)1¥1 ~ o~ 

~IJj .u..ow ~ ,(o~IF 4.66) ~, .u...w ~' ~, 

_.9 3.63 j .3.8 j .4.08) ~lj ,a.:,41;-J1_..9 ,~\ ~ •($~\ .l~I 

..::.A,,>t~ ~...9JA>)',?"'W1f-'"'jl1J l.41. (-)'¥' ~ o~IF 3.55 

~~~:i/14-;>U:.f"ib...i~ul=::....9,"-:/~..::,l§3_;-!..l_?.j~l~l:i.:, 

IF 38.6) '?''J~' ~ t.S~' .l~, .u..ow ~ f-'"'j111~ 

.33.10 .9.35)~1_9 ,a.:.41;,J1_..9 ,~I ~ ,~lllib..ot.2))1.;, ,(o~ 

24) ..J.1)WJI 4-;>U:.! uiJ.,, ~ J ,(-)'¥' ~ o ~ IF 31 ...9 .32.5 ...9 

~1 .u...w ~, ~ ~~ ~:J, h..i~, 0l=::....9 ,(o~IF 

,a.:.\.+4,,J1...9 ,~1 ~ ,($~' ..i~1 .u..ow ~ ,(o~IF 70) 

~ i;, (-)'¥' ~ o~IF 53.3 3 54.5 3 57 3 ,60.1) ~,3 

J-,..6.:l 1.S..u...9.(8 3 7 0 :t...9...i;-.!1) o~IF 46.97 ..J.1)WJ14-;>U:.!uil,, 

"-:/_9-i.s.A..:.il§_..9_>9..:.i_)4b , ~Ll:,f"if-'"'ly>_..9..:.i'.'>l,oW1~~1..iLi..ll ►~J~~I 

20.59) i,$~1 .l~I lliW, ¥ ~~I ulfu..9 ' (,?"'\)~\ ~\ ~ 

, 18.67) b..,..bl1...9 ,a.:.\.+4,,J1..9 ,~1.9 ~1 .u..ow ~ ,(o~IF 

~~~i;, ,(!)1_9.:i.J1~ o~IF 16.53 3 , 17.33 3 ,17.65 

lAi .(7 J..9...i;-JI) ~l_j (?~I ..l~I lliw ~ "-:/~ ..:.il§..9_>9 ..!l~ 

a.AJjll <1.>-\....4 (; ~:i/13 (?~I ..l~I .r.=,l:. . 5 J_9~I 

.(~I~) 

b.w,~ <2~) aAj_9}1 ~l......o (2~)UJ_911~1......o 
.u...W.1 

(2~)~WI (2009) (2008) 

4.057 be 4.174 b 3.940 b l,:S.,......_.li.-, 

4.063 be 4.303 b 3.824 be ~ 

4.240 b 4.620 a 3.860 be <I.,~ 

4.042 e 4.253 b 3.832 be ~ 

4.694 a 5.128 a 4.261 3 
~ 

3.739 d 3.819 e 3.660 e ..LAW. 

0.3024 0.2456 LSD nn< 

,0.1086 = "'""''~ , 0.188 = ..::.~ts4J.J."'""'1~ LSD 0_05 
0.2659 = ~1_9,!.1~..::,~Wl~w 

.l~I _..9i ~:JI .l~I ~ j a:li,,1...JI C9_..9_J-All ~L:i.:, ~ ~§1..9 

J.a..o o..i\,/j J ~ l-4-,1 ,a.AJjll ~ <1.>l...A o..i\,/j J ',?"'\~\ ($~1 

,~ ~I ~1.llll wl_;->...UI ~ !)l:i.ll,,...9 o~ ',?"'~\ J,;.4:i.)1 

t4 ,~U:.f"i..9 j-4-il) <1.>-\:i.J.I .(9\.;,Lll o..iUI ~ o..i\,/j ~ l,,~! ~ lA 

..:g~1 J ! ..l~ ~I~ 4,1~:il <\,;>-J..l () ....:!>U>:i\ ot ab.>'.'>l,o 

..::.~10-4 <1.A=JS 4,1~1 <\.;>-J..l!)l:i.ll,, 3 ·~ JS~b,;. j ~ 

.u..ow JS JI.,/.> (4-;>L:i.:,?,11 ...9i ,aAJjl1 ~ <1.>-L....o o.l\,/j ...9i ,.l_..9ybl1 j4') 

. ..:.i'.'>L,oW.10-4 

~I)~ a..._j~\ J~)U (?~I ~I~ a...,1J..l ~ 

~ ..l_?.jl iyb.; ~I J o~I ...9i o~\ )~:J\ .l~I t4 hii! 

~~II) ~ j ~) 4,1~1 I) <I.A~\ J~:J\ ~ I) ..:9>U>:il 

~I~~\ ...9i "-:/j;>JI ....:!3_>bll ~ ..!.ll.:i 1.>~j ,~ ~WI J ~JJ_j..Aj 

~l~~~_J-All~j .(cU1,il...JI t.2)~..:.ilj-i..uJ~ \4)-:.u.::,~ 

("-"'jll "-:/~ J ~3 (J-4-l.ll ("-"'Y, "-:/~ J) J.9:JI ("-"'jll I) i,$~1 

f-'"'¥ J)l;. o~I ~ (; ai.....w, o..i\,/j.ll.9 J-4-l.ll J'...ui..o a.:.)Ui.J. '?'WI 

~ .:.UJ~j , "-:/~a,,....:.~ ~ J-4-l.ll (; o..i\,/_j.ll .:.u.::,_);...9 ,2009 

. ..J.1)WJl..9..:.i'.'>L,oW1 

~:J, '?''J~' ~ o~ ~, i;, o..il.,i_j..l1 a,,....:. h..i~ ulfu 

,I.S~I .l~I ~ ,~\ ~IJj lliw ~ ,(% 15. 12) a.:.\.+4,,J1 lliW 

~ % 9.05 j , 10.12 j , 11.18 j , 11.51) ~lj ,~lj 

lliw ....i.;.. ~I ~ O.l\,/j b...,~ ~ i ulfu ~ ~ ,(1)1_9.:i.ll 

~lj ,~lj ,($~\ ..l~l_j ,a.:,41;-J\ ~ ,(% 17.57) b..,..bll 

J! i>JW.f"i t4 .(1)1_9.:i.ll ~ % 8.57...9 ,9.73 j , 14.73 j ,16.97) 

~lj '?''J~I ~I ~ (; ..J.1)t.:.1J .:.ul=::. o..i\,/_j.ll a,,....:. J-9! u i 
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~~I '½?-LU~ .b...,~ ~t b#Ji lliw ~t ~ ,~I ~I 

,.UL,..1;-llj ,~I ~ 'I:>~' .ll4..JI lliw ~ ,(o~/e= 37.33) 

ujj ~ J 6.,/~ ..:.,\jj_;-! .l~j i,;,~~I ~I ~LU ..:.._A6i ,b#JIJi$~1.ll4..Jillils.oj..:..~WI0:!.,Scy~..:.,\jj.J-A,lj~lj 

1,1~ ~:i/1 0~1 u;J .b....~ u'=J ,a..i.,y..1.11 ..:..~w, 0:!.,I 0~1 .(8 JJ..i;,JI) cy~~ ..:.,\jJ;-iu' i,,,!Y ..::.ul=~ J 

4.63) '?''.;~I ~I J i$~I .i~I lliw ~ 2008 ("-"'~ _;~t'½?-LU!J~:il.i~lji$~l..l,1.~l~b . 7 Jj..i.;,JI 

j ' 4.2) b#Jlj ,.UL,..1;-llj ,~I~ ,~, ~l_;j lliw ~ ,(t .(o~/e=)i,,;.1_;~l~u¥.1j.ll 

o~lujJ.b....~u'=~J ,(!)'¥'~t3,72 .,.3.9 _, , 3.97 

6.70) !)_¥+!1 b#Ji ~l_;j lliW ~I ~I J ~~ ~:ii 

j .5.5) ~lj ,<UL,..l;-Jlj ,~I ~ •i$~I .ll4..JI lliw i..:. ,(t 

..J.a..9 i,,;iw, "'""'~' J Loi .(!)'¥'~ t 4.69 _, ,4.84 _, ,5.14 

ul= .:..,..p. ,..:..~WI 0:!.,1 6.,/~ ..:.,\jj_;-! .l~j ~I ~LU ..:.._A6i 

i$ ~I .il4..JI lliw ~("-"'~I I~ 1,1~ ~ :ii o ~I ujj .b.... ~ 
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Abstract 

This research implemented to evaluate the crop coefficient (Kc) using Remote Sensing Data. The experi­

ment carried out in Homs City, Syria during the agricultural season 2008 -2009. The Kc values estimated 
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for the first season using water balance method. The Normalized Difference Vegetation Index (NDVI) mea­

sured using spectroradiometer (Field Specpro) through different growth stages of the crop. A linear relation­

ship found between the Kc and NDVI. 

The obtained equation was evaluated using the measured (Kc) values during the second season. The re­

sults of this study confirm that crop coefficient (Kc) derived from Normalized Difference Vegetation Index 

(NDVI) is a good and valid tool for the assessment of (Kc). The Root Mean Square Error (RMSE), and 

Mean Bias Error (MBE) and Efficiency (E) were 0.12, -0. 12, and 0.68 respectively. 

Keywords: Crop Water Requirement (ETc), Crop Coefficient (Kc), Normalized Difference Vegetation 

Index (NDVI). 

. 6..l.4~1 ~I al> J.A ►~I ~ 

\,.Jib,/! ~ ~.l ~ <U.,i.l.4 0-4 ij~I ► j;,JI ~ a...l_;.l U:!_?i W:, 

~UI ..!l~'il <U_;W ~ i<U (2009 ,o_ptojj Richter) 

Eddy JI i"\hj 1"'~4 a...w, ,~,j o_;..1.1I i}~ ~1 

_;~'iI .:.w\,/.,, 0-0 ...,.~, ~uI ..!l~'iI ~ Covariance 

J.ow ~ ._\jj ,(NDVI) al.a.ti ~L,u.JI.u.,i~I1"'~4 .a,,~ 

0.96 j ~ 0.91 a,.~, ET J a....w, ET ~ .bl.,u_;'iI 

r>,1~ ~ i<U (2006 .Suifan) u.l.)~1 J a...I.J.l ~?.i ..!.ll~ 

~L,u.J, .u.,i~,j W"'w, (KC) J~I J.ow ~ .1.::a1.,u_;'iI J.ow 

,al,;y.Wlj ~lj u~.l\.,JI J.l.o J.!....:>b.1I 0,0 .l..1£l (NDVI) al.a.ti 

. 0.99 j 0.83 ~ .b\.,u_;'il J.ow 1:.91_,,:, ._\jj 

J6..1u.....'il wuw 1"l~I J.? <Ul,ll..u a...lJ.l <\,/l ~ ~ <\,/J~ ~ Lot 

a...lJ.l J !~I I~ ...S~ ..!.ll..i.l . J~I J.ow ~ ....1,/...i:-:;J .a,,~ 

al.1.al.I ~L,u.J, .u.,i~,j ~ .l..i.,J.I ( Kc) J~I J.ow ~ <1A>WI 

.~1 J~ ..!.ll.lj ..i.s,, ~ _;~-x, .:.w\,/.,, 0-" ½-i ·,; ,u (NDVI) 

.uWI ~ cl.s,,Ull ~I .l_;l~l ..!.i_?,1 0Jl.l) J__9,4> ~ ~1.14.l 

~ <\,/_;~ b...j cl.19I~I -~ ~b.o ~ ¥I_;_j.ll ~I.,;,,~ 

~ (\j~ 36 j 35) Jjb ~ ~J ,(~\.4.1, 35J 34) rfa~ ~ 

6.1,ilii.ll '="'""l_;~I ~ .(}Jilli) _po.,r.ll ~ i.S~ C9~ /" 483 tl.iuJI 

~ c1.>t....o (o~ ~j) ~b.1I~ (Arable Land) <U:.l_;j.ll 

.(2009 ,¥I_;_j.ll ~!..:-)'I <U:.~I) i_;~ 348897 

a.o..11u1 

~ yl...a,al ~ i.J.At ¥I_;_j.ll J.!....:>b.411 ~UI [l,_,.:i.>.'il _)':!...UU -12,! 

.l_;l~I o_;l.l) J U"'l..,~I ~ ~ i)Ul\,,j ,<0.lj...l;>j ½,>...,.U .uj'>lJI ol,_J.I 

.:.b.Li.:i>'il ..I..,~ .-~ i W.:UI - •, .t...II .• . .:::...t · I . 1..1~ .l.::,\..aa,J\ a .... m, • - - '-:i' .) '-9-'~ y--, 0 , --- j -

~UI ..!l~'il /"l~I ~ ..14w ¥I_;_j.ll J.!....:>b.411 ~I ~UI 

0,0 ~ .( 1998 ,o_pA.ojj Allen) J~I J.ow ~j '=7'"?'" .,Ji 

/"~j J~I J.ols.o ~ ...I,/~ A,1~ ~~I o~ w~ ~ j 

J.-,WI ~j <lS~ _;bl.4.U ._,.;.,..;.11 I~~ OJ~ .:,I.:,\,/.,, ~I~ 

,¥I_;_j.ll 

~ /"~ ~ ij ..r.,>~I ..\Jwl J .a,,~ _;~'ii .:.ww .:.J_# 

.y.l~ -::.1.ojl.s..o 0-4~ \4:i~ ..!.ll.l ¥IJ_j.ll .:.~I ~ ij .:.'il;,-ll .....ii.W...o 

•¥l_;_j.ll J.!....:>b.1I tl~ij ,<U:. jJ_j.ll wb.t...ll J.? l:,j\S.o j l:,jl.o j c\A..ul 

~ _9-4 J>l> o _;_# Ja>-1.J.A j J~ ~ ~IJ.A /"\hj 0-4 ~ \4:ii W:, 

~ (vegetation index) ~L,u.JI .:.1~_µ1 J>l> 0,0 ..!.ll.lj j4-i-!I 

.(2OO3 ,o.9~jjApan) ( .. . NDVL SAVL RVLDVI) 

~ t 0,4 .a,,~ _;6..1u.....'il ww\,/.,, 0,4 ~ i,iJI wlY.:,jll 0~ ...w 

~ ...l4w ~j ,~l,u.JI ►~I ~IJ.A J .u~I .:.\.o__9).sll _;.ll-.4 

.(2002 ,0.9~ jj Gilabert) l?'L,u.JI .,~, .:.~~! u-"1+9 

,2009 , o.9~jj Urrea) ~1.,JI 0,0 ...l,/..1£ll Jw.t ._\jj 

~L,u.ll.:.l~jllo~i"l~I ~\S.olu'! ( 2010 ,o.9~jj Campos 

¼J.A:il o~I wl,i'i~I J WJj.,/_;i b...j ~ .J~I J.ols.o yL.a.a.l 

<1A>WI ~ ~ i<U (2003 ,o.9~jj Hunsaker) a...I_;.l U:!.?i 

(NDVI) ai..w, ¥L,u.JI ½~'j ~ (Kc) J~I J.ob ~ 

~ <\,/I...i.,JI J c\A>WI -::..;~j ,.a,,~ .J~'il .:,I.:,\,/.,, 0-4 ~I 

J.o~ ~ u'! t:ii>'i ..::..!~J , 0 .97 ~ (R2
) .bL,uJI J.o~ 

i,;Jlj (NDVI) 1:i'L,u.ll Y.:,_94il 0.80 ~I~ 0.82 OJ._\j .bl.,u_;I 
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.a,,_;J1 /'1_9!j 

~4~1 ~\.:Jlj (pH) ~~I a;:.. J~ : ~~I J.:!.l'.:ull -

J~_¥J1_, i'~\S:.!1 ..::.iuj,ifo.9 ,(EC) ~1 a,,.,;J1 ~ Jjb-1 

. ..::., j _j"ilj _H,l.ill.lj 1->"t, _9-,Ulj 

l..)"jJ..UI ~I JA~ ..,,k ~ /'1_9! ..:.ii~~~\ a,,_.,:, d ..l.;>j ~ 

·l'-"'90~~ 

90 - 60 60-30 30-.0 __,._w, (ra-) "',ljJI i,jM:. 

7.84 7.83 8.02 pH 

0.8 0.5 0.6 (~;j~) Ee ll.>_,l.l1 
~~ 

75.53 32.46 29.72 i'~~..:.,l.:,_9,1fo 

0.32 0.78 0.88 <1,/~0..ll.4 "',ljj If:. 100 

0.011 0.06 0.082 ._pw.9} 

30 142 228 i::.~1.>"t,.9,1 

17.75 21.4 27.87 
e, le:o 

J~jS 

0.133 4.24 2.39 Fe 

0.024 1.81 1.79 Cu 

0.14 4.03 3.13 Mn e, /e:4 
0.44 0.87 1.26 Zn 

0.9 0.96 1.06 B 

90-60 60-30 30 - 0 u~I (ra-) "',ljJI i,jM:. 

26 34 30 (%)J.oJ 

28 16 20 (%)cl... 
~I 

46 50 50 (%)~ 
~~I 

31.04 30.31 28.55 (%) ~j_,11 ~ I a-JI 

1.15 1.33 1.34 (3 ra-tt) A,!~~I "-S~I 

35.60 40.3 1 38.16 (%)~1~1a-.ll 

JA~ ..,,k ~ j_§:J I.S _;->-1..::.il,u (..)""-4> j ,~IJjJI a,,1...1,i J ..::.il.,u! A:!J ..::.it.\.+,:JI 

J ! a,,_,;J1 a,._9bJ J.9-'""j ~ ~l~_;-ll.,i '-:?J ~ /'l~\.,t (3 J.9.i;-)I) !'-"'~I 

A,!~I Jlb..o~I ~ 4 J.9..i.;,JI ~j,!j ,~I a-JI 0-4 % 70 

/'I~\,, 2008;6;4 &J\:l,, ..il...:..-.JI ~ .J.9:.'I !'-"'_,LI J~ ~ ~I 

:6..,p-Li.ll ...:9j_;Jol1 - 2 

~ j , ~ 17 ~ ~~ J a,,j-i-ll i, Ji.>...ll ..:.ii.;>, J.l .b....u _,:;.o t:}+.! 

3 oJ.Jj.b...,.,~_>:/1..:.,i /~Wlu~~ ~J ~JjlJ!i>Ji.)..Jl..::.i\.;>,J.l 

t:}+.!.9• ~ 33 OJ...ij .b....u~ ~I /yl ~ J ~ ..,,kl J! ~j ,~ 

..::.,',)/~I~ ~..J.=-jj ,4:/_JoJU ('1-4 400 ($j-i-ll ',?µ1 J~I .b...u_,:;...o 

a,,_9b_;-ll (_9i].:,j '1->"JIA /Jl~Tj ~~/~WI~,#'-:?~~ i>y...iul J 
;J.9~1 u~~ J % 81__, ~j,! /ul.>:1► ~ J % 55 ~ ~1 

~_# ~ J \:,f/' 1.4 ~ ~bl.I J ('.:_\,1_;-ll ~J-"' LJIJ.=, ~ ,~.l 

\:, I/' 3 OJ.Jj .b....u~ ¥.j,! /jj4J ~ J \:,f/' 5.30 j ~~ /~\:,..11 

.(2005 ,"',,l~I .l~J)U cl.AWi "',,1_>:/..UI) 

''-"" _9J.U1 J__g...=,J.1 - 3 

~I <\,/jyll <1.>I...J.I ~~! 0-4 % 70 ~lj> ~I Jj.=,,r., 

<1.>I...J.I ~~! 0-4 % 3 7 Jj.=,,r., ~ ,"',,IJ~ ~ ii .'-?'.u':Ju,,°il ~6..4il 

~_9,4,?oll) ~I [W.:.I ~~! 0-4 % 60 i.r"\:ii.11 ~I~~ ,~I 

j~°i 7 /'W, .....ii..l...:: i.r"\:ii.11 ~I Jt,,.:i.>I ~ .(2006 ,~IJ_j.ll ~~°ii 

~IJ+Aw-4 ,~ ~6-.o J cw.c.lJ_j.,, ~.9-4.....ii..l...:: ~j ,a..,IJ...UI o..a 

·d.:/J~ J ~IJ_j.ll cl.,/-4,l.all ~~ cl.Al.all 

. 
~~lj ~~~ -jJ~I ~I_? "-S_j-Sl .i..,,_;.ll J./b.:l '-?.J-?-l 

:"-:c',!Wl~l.~dlw-4 a,,_;J1 ..::.i~..::.i.l>l~ ,(2 j 1 u'.ll.9.i;-)1) 

J.:!.l'.:ull ~ u.i.J-?-lj ·I'-"' (0 - 30) _, (30 - 60) __, (60 - 90) 
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..i.,U:O.::Sj ,~UI <Uj\_9,il al.il.SA J cl..4I~I ...:!..14,i i.!.ll.:ij 'Jj~ Jwul 

~I.H~(2~1)/"Ull_,,_ii;,Jl<\Ji,/__,b..:.A~l .9__,.llol:!,.4~ 

LJl>l .l9 j •~ j!t.:.ll OJl...u.AI U"'\.,..9 j ,A,ijJI J ~ j ~ .bu-llj 'I:> J~I 

(2001) FAO~~Lol-Alb,;l~j~ 40j 10~-,'Jj..:i.;-ll~ 

o~ ~\§' ~ •/" 1.2 ~ 9~1 ~I )3..:i.;-J J61.lI ~I 1,) .¥'3 

~' JJ..:i.;-l JwuI ~' u1.,,.::, ...:....p. (2006) JI.Wt! a...1).i e:4 ~' 

. 31J18 . i> L. .·.-:.1I~6...oJ~· . ,, ~ • ~ --- - 1-:1).J-

U"'uul~I ~UI .!)~~I~..)~~\,, J~IJ..ol.SA~ w..l..,,;. 

,a.,;.'5l, ~°).WI i"I~\,, (ET 0) i.,r,> _;,ii ~UI .!)~~I ~3 (ET,) 

Kc =ETc / ETo 

I+ P + CR= ETc + R + .6.P + .6.8Z 
0 

.(~)9__,.llol:!,.4~ J 

.(~) 9_,,bll J#I ~ ,P 

.(~) .y~I ~GJI ~ wl,u.ll ~ ~ s:Lo ,CR 

.(~) ~' ~u, ..!l~~, ,ETc 

.(~) ~, u4.r.-J' ,R0 

.(1"1-4) ~I y,r.:..JI ,.6.P 

.(%) 14l).b ..!J~'il '-,.lb> '-,Jjl.bll i>_;..iill J).b tr-~ __,JI ~I ,,6_ 8 

.(~) a...3J...UI i>_;..iill J).b Jj~ Jwul ~I : Z 

wl,u.ll ~ ~ 9..:UI s:Ulj ~' u4~I 0-4 ~~)~'(CU 

128 114 109 106 92 18 i.ri"~' ~,.,.. 
a.....)\ ..:.\,/.,JI 

95 10 10 20 28 7 (('LA )i,,.,Jlol+,4~ 

141 c,\....,,u J'.li »I.;..:, 2..!l 
(_g.,1.o) (J.i..HI) (..,.,11.o) (..,..,~) (~Li.,) 

~I 

15 l 30 58 70 
i,,~IJ_gbfll 

(('LA) 

,(2009) ~WI ~_911 -

~ i ...:....p. ,2008; 12; 1 i:,!J\:i.,, Y,:,WI l"-"'_9,il J ~l1_j.ll ~ 

,~IJ_j.ll J+9 (.:.\..a....~.>:'~ F 153 4Jj:c' F 10) 4jl.blI i>~il, 

A,!~) ~ ~ ...:....p. .b..a.9 w\..,u! 'Yl ~ ~ _Jl.l I~ ~ 9 .,JI ~l3 

Jjbll .yl,j.:, _;i.>-3 !"-"'.Jl.l .yl..J.,, i,r ~\ a-JI i,r % 70 ~ A,i,;JI 

~_9,il J).b ~ ~I .y~I JlbAi/1 ~ 5 Jj~I ~.9,/j ,~\ 

141 u\....,,u 11.li »I.;..:, 2..!l L!l 
(_g.,Lo) (J.i..Hi) (..,.,11.o) {.HI~) (~Li,/) ~) 

~I 

0 47.3 101.9 81 36.6 80.9 I:> ~I J_gbfll 

(('LA) 

i,r ef= 15 J..l1.4.,l ~[ i>Jl.:Y /"I~\,, ~_9,il ~ J J.:i.,.ll (CU 

35 ~ ~ l.)9..J..4b:i..4 ~~ s:I.J,?-\.:i (.)"'Ji/I w~3 •~3..ill }.:i.,.ll 

,J.:i.,Ji ~ j..ll..w..ul ~<I>~~ ~l1_j.ll J..:.,9 ~ 45 J ! 

wls: l_;.i)I w..'.L>i ..:.,.p- 4;JI 'Y~) ~ '-,Jj_,>,:1 uJ_;...;.ll j\e, i"~I 

"":-'-:!-:'1.:,1 ..:.A~i3 -~ 60 J ! 15 0-4 C9~i ~ ,~ i ~ l> _)A 

A,1~__,.ll Loi ,w~j-41.) ~\,, ~ ~lol,.j ~120 J~ /"~j 

a,i,;JI0-4 w¥ w..i>I ...:....p. ,~ j~I <\Ji,/p\,, \.,i...l,)~ rcu ~ ~' 

.:.l:ii.l ~ •~ji/I /"I~\,,(~ 30 _;i.>-j I"-"' 15 0-4) ~~ 0-4 

•L,:>J~I ~I a....lJ.l - 7 

~I ..i.,~ ~I )\~j i,r ab. _)A ~ .J...:u:. 9 J.:i;,..ll ~I U"' )~ 
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. O.J-4 ~ ~ ~ u+ijlll ~ ool~I .:G..i -

"-,i\;l.j "-,iW ..9 ..:.l+,;.ll _;_946 0-4 ~l...u.,,I ~~I~ f> .J-4 ..:.lol~I ..:..:G..i 

. ~I _;l_~i (>A "'-4....uwl J>i_.,,.11 ~ Ll-:'-"'i ~ f> .J-4 ~ ,oU.:..:.';i'l _;jb 

''-='"' l..=- '?/1 J.:!.h:i.]1- 1 0 

J~, JAw..9 (Kcmi) ~ V"l.a.l, J~, J.4w ~ a:._;Ul.41l 

.a,;.-~, ~l..=-'?f1 ..:.1~_µ1 ~ (Kcei) ...,..~, 

,Mean Bias Error (MBE) ~1 lb:-.!1 -

MBE = Kcei - Kcmi ( 4) 

,Efficiency (E) ~wu, -

E = 1 -
ri:/Kcei -Kcmi)2 

(5) 

r : /Kcmi -kcm)2 

Root Mean Square Error ~.,;J1 h.... j:.li lb:-.!1 -

,(RMSE) 

I '°' 11 (K . K ")2 
✓ ~._ 1 ce1- cm1 

RMSE = -'-1- -'------­
N 

(6) 

.a,,~,J~1J.4w~~..9Kcei ,~ 

.c1..ul.a.l1 J~1 J.4w ~ ~..9 , Kem 

-~'¥' ~ c1..ul.a.l1..9 a,,~, <1.:-4¥-' ~' ,Kcei ..9 Kcmi 

. cl..ui.a.ll ~I ..l..le ,N 

J~I J.4w ~ Ll)WI a.......ly.U J..9:il ('M'ljll ~\:i.j ..::u~I 

('M'ljll ~\:i.j ..::U~I ~ (NDVI) <U..WI a,;.l+,;.!1 a...i.,/~l..9 (KC) 

: (ET 0) l..fr _;ii ~Ul .!J~'::ll . 1 

y~I ~j:.t.ll ~_.,,.ll '-?'UI ..!l~'il ~ 6 J..9~1 ~..9:1 

~•-11 oWI a., . · :ii) _;. __ tt ~ l.u...o a..---•.11 ~\:;JI t_;. • 
. ~ . ..9 -~ ~J .J- . ..9 --- • ----

-(~ 

,o_f:..Loj..9 Allen) LJ-"+U¥ul.u.i .u..iwr1~t,, ET
0
~~ 

~6..o J "-,i~I ..il..::, J:il ~ ~ a,p..Wi ..:.l:i\.,/.,JI ~ i..i~I ( 1998 

. (2009 •"-:!~1..il..::._;)!J <I.AWi "-:/.)-:1...UI) ~..9_;...ul ~j4ll ~ 

,(NDVI) al~\ a..=i\+-i.ll ~~I -1,/~J ~j,!..llyl a.,...si__,J1 - 9 

~ ( 3~1) (Field Spectpro) µ..9:1..i1_;..9.~1 j\4?- r~' 
~ ,ujjll ~ J~ '-:?~..9 ~ j\4?- _¥>..9 "-,i_J,.A..9:1..ll_,.ll ~l_.,,.11 

~..l ~ ..:.l...lJ..1,1 ~ l4.A ,µ~l:i 2500 ..9 350 ~ ~ ~4'--4 

. cl..ul_;..UI ~ r~I _],A ..9:1..il_;J~I j\4?- . 3 ~I 

~1.,,,.ll r1~t,, '"-94' o_;,..! J~ J~ ~I ..:.l:i\.,/.,JI w;,J~ 

~.) ~ i)! J.,.-11 __,..,lai'il J:!~ ..!ll.l..9 ,_;_9==.lll j\pll ~ ~_.,,.11 

"L.....i.JI -~t1...1..,~."q;.,,~11..!..lb.:.i.o~I • · ,1,_. '•b.lJI 1, .. . (,T . .Jo""~ • 'i' c...-=-- i-u 0-"..9 _.. v- ~ 

R= 
NIR-R 

NIR+R 

:~l:i.ll aJ..iWI ~..9 (NDVI) 

(3) 

.(_J,.A~L:i) '4,/~I .,~,~~:ii ,NIR !~ 

.(_J,.A~l:i) ol..,.-)1 ~:ii ,R 

,~l:i.JI _;_9-4:il o~I.J-4 ~ J:ii:-)1 ~ "-:/_J,.Aj,!..llyl ..:.lol~l .:G..i ~ 

1 i)! 0.8 tl..lu_;I ~ i)~~ ~ j\pll ~ ~..9 ~ -

-~ l+,;.ll • \bill Cg~ _],A 

.~Wl..9 J..9:il ~jll J~ LJ-"+U.9-4 ul.u.i al..iw r1~t,, .ot-JI Jr~ ..ip..9 r..le -

.~Wl..9. J..9:il ~jll J~ ~1.,;JIJ (,?~I ~ _.,,.11 '-?'UI ..!l~'il .6 J..9.J.;,,JI 

ul.)-:/j,> _;\,ii u~ _;ul l=.4,.i, ~Ullu~I= J.9:il u~I= 
(j,!-'j:!) (j:!l.o) (J.,..,.,.I) (__,..,_;1.o) (>:1~) ()-:!Li.!) ~) ~I 

5.44 4.51 3.53 2.4 1.29 0.83 - J.9:ili"-"'jll ~;-!J~Ul~'il 

5.6 3.6 3.0 2.3 1.2 0.7 0.6 ~Ulli"-"'jll <r~tl"-4> (ET n> 
391.6 375.1 234.2 126.8 51.7 14.6 - Jji/11"-"'_,!.I ~;ll~Ul~'il 

374.7 358.3 243.8 154.2 81.1 42.5 20 ~Ulll"-"'jll (1"-4) (ETn}~l,jJI 
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,(KC) J~I J-46-4 - 3 

~~(Kc)J~1J.o6..o~Sb~1.9Sa~,~~ 

~' ~u, ..!l~'.l/I ~ i.i~, 1 <1..1.iw, 0-4 ..,..~, ~w1.9 J.9 :i1 

J~i J.oW ~ J!l ..:.u~.9 •~ _.,,.ll ~UI ..!l~'.l/I3 ~ U"'l:iill 

~I .,~ w i..i.,, ~ •~.¥' .yl..i.,, J (0.20) J.9:il ~_¥1 J>l>- (KC) 

~ ,J~I _)__9b:i al.> .J-4 J ( 1.13) ~ ~ t J ! ..:.i..l...o3 ~ .l\,,.lj'.ll\,, 

J.oh.o ~ u..l,)lj:, ~ '~ ~\+,o .il...=,Ji J.:..A 0.17 J ! ~ ~I 

~~.¥1.y1..i.,,J0.35~10-4 ~w1 ~.¥1J»(Kc)J~1 

~~I~ J~I .)jb:i al.> .J-4 J ( 1.13) ~ ~ i J ! ..:.i..l...o3 

. .l~I ~ 0 .02 J ! 

i OA+-------r------,=---------t 

10.6+---+-----+---------t 

20 40 60 80 100 120 140 160 

1.2-------------------, 

33Sr_,,11.)W0;..,;.tl 

0---------------..-:..-.-----1 
-S 15 JS ss !JS 175 

~I ~ "-,1.)WO ~ ! J.=jJ.)I ~ !}JI J~i J.oh.o ~ ..:.u~ 

~ ..:.u'-== ~ (1998 ,o}>l-4.iJ Allen) FAQ J.:..A 0-4 o_)~' 

al.> _.,,.11, J~i _)#al.>..,..., ~l...u,i'.lll ai.> .J-4ll (KC) J~I J.oh.o 

~\:i.l.JI o~ ..:;.u~ ~ ,~1¥1 ~ 0.22 _9 1.12 _9 0.6 "'-:_u~I 

j 0.39 J~I J.oh.o ~ ~ (2006) 3\.:u\.A ~\:j_j ~ "-,1.)wo 

J~i .)jb:i ll>..r43 ~1...u,i'.l/1 6.1.>_.,,.ll J» ..!.ll~j 0.18 j 1.10 

.o ~I ~6..4 J t,.)j.ll ~I J~ ~ljJ.)1 ~ ~\4,lJI al.> _.,,.113 

J» f"~I~ 0.6 3 0.83 ~ .,i,1I ~u, ..!l~~ ~ J!i w.i.i,, 

J3 :i'I ~~ -.r-'l.:..,/ / '?'WI u j,J~j ~.l /J.9 :il u j,J~ '-:f,~ 

,2008; 1 / 17 &.)l:l,, tJj J3:il ~_¥1 u i ~>1-4 ~ ~ljJJI ~ '?'Wl.9 

ET O J ~ ~ i Loi . 2008; 12; 1 &_)t:.,. t_;j ~ '?'WI ~_¥1 Loi 

~.9 ,~ljJJI ~ ~Wl3 J3:il ~~ -f"~ /~ 5.6 j 5.44 ..:.u\S:.9 

~UI ..!l~'.l/1 ~ ~ ~.9 •~~ I u l.r-'_j.:> ~ J» ~ 

.~ljJJl~'?'Wi3J3:il~_¥iJ» ~374.7 j 396.6~_.,,.ll 

U"'w, '?".,,_J' ~' ~u, ..!l~'.l/I ~ 4b ~1, 4a ~1 ~ 

·'?'Wl3 J3:il~_¥iJ» ~UI a.:ij1_¥I ~__,.b,, 

3.-

I 3.0 

'.t 2.5 

, 2.0 

~ 1.5 

t 
~ 1.0 
,!; 

0.5 

0. 
0 

3.5 ,-------------------, 

1 2.5 

~ 2.0,+----------+-------+-----t 

\ 
'1.5 

~ 1.0+------~,,C....---------+--I 

{ 0.5+------,,<-------------+-1 

,!; 
0.0+----.-----....----.---.----.--.....:...i 

0 25 so 75 100 125 150 175 
......i, u-r-'J 

J ~ ..:.u'-==, ~_¥1 ').l=:::, J ~UI ..!l~'.l/I ~ u i ~~j 

3.08 j 3.36 J <yjl....4 ~ i ~ J ! ~ w.ll.ljl ~ ~_¥1 cyl..L,i 

~\:i.l.JI o~ ~I§, ~3 '(,_,JljJJI ~ ~Wlj J3:il ~_¥1 J» f" ~/~ 

~J..::.i.,~ii}Jl.9 ~1.)_j.ll ~\~~ 6-AWI ~1~6.,,i~\:j_j~ 

~u, ..!l~~ ~ ~i w.i.i,, ~ ' (...)">-4> ~boo J <l.:!.)l:c,J.1 ~.¥-:-1 

3-4sll) J.:1.J-:'i /u~ ~ J ..!.ll~j f"~/~ 3.4 ~_¥1 J» ~ ~I 

.( 2002 ,o.9>1Ajj 
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-=--=_P.-i a...,\J.l ~._jl.:;_j ('.':A ~._jl:..,;J\ o~ __µ:u3 ,.11...=JI ~ (0.162) ~ 

3 0 ~ ~3,_;:, ~, J~ NDVI JI ~ ui ~~13 u3j.,ui J 

.( 199Lo_f),\.Aj 3 Jackson) 0.80 

~_iiul.9 (KC) J~I J-41..s.o u::-:i ~'>WI a....lJ..l - 5 

,(NDVI) ~..WI <l,Pl+,:JI 

->"lAl.I (Kc) J~, J.41..s.4 ~ .u>WI ......,,J.1 J3:i11 I"-"'~' J>l> t<U 

wlol~I ~ l.l~I <\,l~I (NDVI) al.WI ~L,u.JI ~~13 ~ 

JI ~ 3 Kc~~ ~ ~'.fl 7 JS:.:JI ~ 3 ."-,/µ.9:1.11->31 

0-4 JS~ ..::.ulf'= ..:..i..p. ~1 J>.I.r J>L> ..!.l µ, ~ 0-4 NDVI 

J ! ~ ~, o~ w.1I.1y ~ ,.::..L,u';iI <11> r J ~ NDVI 3 Kc 

. .ll..=.JI J+! \4l ~ J.9i J ! ~I~ .~'.:ii <\.b J-4 fJ ~ ~ i 

.NDVI J1('.':.4KCJl~<\.,jJW , 7 ~I 

~¥-' 0-4 ~I..u.,,1 NDVI J,3 Kc JI ~ ~ "-:;b,,I;JI .u>W, ...:.....J~ 

wlol~I .1>i • ..l,l &):. ¥'3 ,20081219 &Jl:i.ll ~1~13 ~I 0-4 40 

,(NDVI) ~..WI <l,Pl+,:JI ~_iiul - 4 

~' J~ a...,lAJ.I NDVI ~ 6b JS:,:JI3 6a JS:,:JI <:""'..9:/ 

-~WI3 J3:il i"-"'~I fJ Oj-4,J J>.I.r J>l:,-

1.0 

0.9 

0.8 

~ 0.7 
:1' 

.J 0.6 

.J 
0.5 

;;; 0.4 

Q 0.3 z: 
0.2 

/-----..... 
/ ~ 

~ ""-I ""-I '\ 

' \ 
\ 

0.1 

0.0 

20 40 60 80 JOO 120 140 160 

.J3:i1I I"-"'~' J>L> ~1 J~ NDVI JI~ .6a ~1 

1.0 

0.9 

0.8 

~ 0.7 
:1' 
.$ 0.6 

1 0.5 

,"J 0.4 
;;; 
~ 0.3 

0.2 

0.1 

0.0 

/ 
I 

I 
I 

' 
-5 15 35 

/ 
/ 

55 

-

------\ 
' \ \ 
~ 

115 135 155 175 

"-,/W a,.;J, ~ C9.9-9 wlJ.1\..,JI J~ Jw.£:.I ('.':A 0-41~ 13 "-:/j,.4.9:1.1lyl .~WI I"-"'~' J>l> ~I J~ NDVI JI~ .6b ~I 

0-4 ~ a.i':i,u: ~ Ql-!~I ~ <1.i>6,ll ui 8 JS'.,:JI ~3 'i"-"'~I "-:/\4,:, 

' JS'.,:JI 0-43 J3:il 41.;>-J..l.ll ~ 0-4 J3:il J>.I__,.1I ~ (\,<,i,.;..~4 NDVI ~ ..::.ulf'= ~~ JS'..!.,, 
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Abstract 

This research examined the hydrochemical characteristics of the groundwater within the water bear­

ing horizons of Mullusi aquifer between Rutba and Dhabaa pumping station. The monitoring network of 

groundwater quality consists of twenty one physiochemical variables in (26) water wells were determined 

on the basis of the water point inventory using GPS apparatus (GARMIN SUMMIT-e TREX). The Hydro­

chemical data are presented as spatial distribution maps and three dimensional models. The results are corre­

lated with the main differential hydrogeologic control points such as enrichment and depletion processes of 

mineralization, quality and ground water uses as well as groundwater flow, to determine the hydrogeologic 
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phenomena for development and exploitations. The changes in the chemical composition of ground waters 

in the study area were examined to draw a picture of spatial distribution for each parameter. The tradition­

al hydrochemical and hydraulic groundwater flow interpretation show same phenomenon of groundwater 

source and interconnection. Also this study shed light on the initial qualitative deterioration of subsurface 

water in the artificial discharge zone of Dhabaa pump station. 

Keywords: Groundwater, Hydrochemical classification, Enrichment grade, Spatial analysis. 
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)~ ~ -~ _?.31 o\,/.ll ~ h>. Jl4:/ 1,?.lll.9 ~ .9.>3 J ulJ_¥>- 1,?.llJ 

l4] j.£1~1 ~I.J.1 J a:aL...o u► ~JP. ol:,.4.ll a; jl> l4,.l jS:,, ~ ..:il:A.,ib 

)~ ~ i,)..9?' ulj.>.9 ~_,JI ',)~I ul~I ~ ►~ ~ wl:A.,ib 

-u\.,/.:,lo~) y,Lo _,JI a.,.b yli,):1_95::l .9 (~JJ§o -u\.,/.:,lo~) l,?~l ...u..J.I 

.9 (~1-JA.., :il i.?"'\:i.,/_p:ll ) ~ ~ - .lj.ljA 1.):/jS:, J (~:ii l.,?"'\:i.,/fiJI 

1,?~I ulJ_¥>- JJj 1.):/jS:, .(JA.., :il 1.,?"'IJ_?.31) ~I ',?~I ~ 1.):/jS:, 

i.?"'\,i;Ji) ~jl.9...ul ':?~I ~ 1.):/jS:, .9 ,(~:ii i.?"'\,i;Jl)~I 

~\nl &J.~I 2 ~ I ~.9 .(~ j,>fiJI) y,i,o _;JI F, ~I i,):1_95::l J ,(~:ii 

33• 
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~I ~J ~I Cglb.:JI wl:A.,ib (3 ~I) i,,:r.>_9!~1 ~I Jl4:/ 

<1.:~I ..:iui.,ibll 0-4 a; ~I a....1J...u1 a:iib.i...o ~ ( W-1 ) _;..,JI i,) 

~ _9).9...UI .y~lwui.,ibll.9 ~ 1.):/~ .y~I ~IJ ~lo _9)_9...UI 

<y.L,_;JI a,_.l..i1bll ~jl.9...ul wui.,ibll .9 ~ 1.):/~ d~I a,_.l..i1bll 

.a:.,i..i:...JI w\.+,w;JI 1)-4 "-,>jJl.9 ..::..,i__,s.:ts:JI u'! ~l..o"?,'4 ..lJ.ljA 1.):/~ 

J ol:,.4.ll a1.ow1 ..:iui.,ibl1 ui (2010) Hussien a....,J.l ~.9i 

'~~I 4;!).=, 0-4 1., ►- ~.9 "-,1..1:iJ.I ulJ_¥>- a,,.b,i F, pi:i..o ~ ulj.> 

y~ - Cg_,,..:Jlo~l,,.9 ° 1.2 u'! 
0 

0.2 ~ ~..::.ui.,ibll._k..o LJI~ ~! 
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,(2010 ,o.9>lAj.3 Al-Dulaiymi) i'~ ;21' 27.3 .,J.Jj i'~ J...l.sA.,i 

ah...~ JI ~ ..:.L:.1_#1 ~ ~_?.)I ~ 1,:Ji..j.> ~ ~j 

~ J...l.sA.,1.3 (1974) Laboutka ~ ~ i.il4:i.c1 <l.#W1 

U:l-:' J_?.ll~ ul~ u~I JAw ~..::..il,i ~ ."-:!l,iWI J.:,....,~ i'~ 

.0.0001 3 0.01 

~ ~ iµ 595 J ! 485 y~I u:l-,1 ~_?.)I o~I ..:J~ 

(4 JS,.:JI) ,(~~I y#IJ Cg~lj ~~I J~I) ..:.\'21~".l/\,, _p.,Ji 

o~ ~ ~ ...A:!~1 Cglb:i.3 u'J.¥>- 1$.i,3 i;, a,i.ll:i.l1 Cglb:i U:l-:' 

j 0.04597) u:l-,1 ~ u>jlfa ~j)~ JI~\ JA~ j ~I 

0.0160 .,).Jj ~..u ~j (0.0233) .,).Jj J...l.sA.,i 3 (0.00059 

-i'~li'l.6 \'21J..ij ~~3/'~l i' 

~ i_;.,. 21 J ~ _?.)I o~I ~ ~ ~lj-4 J~ \)A a..,1)'.lll ~~i 

GPS) e:-91~1..y~ j~ l;p\.,/:.l-1>! u:..,.:, i_;.,. 26 \'21.i~ )Yl <l..o~ 

i_;.,. 24 i;, a,iJ1~".l/1 ~_?.)1 .,~1..:.1:1~ W"'l:!,j i..:. (,Garmin 

uj.>..:9jfo-4.'.wj •~til ~_?.llul~IJ!~y_,,....:;:,~IJbWI~ 

o~l ~ h>. ~ yjAllj ajl Jl-l44 ~ ~ 0,/~ ..:.\:a.,ib ~ o~I 

..:.~I ..!.1-. \4,, ~ _;ll <\,/.ll:i.JI Jl-l44j ,( 1983 ,ACSAD) 

a...°9•-11oWI "Q w.ll "lb:, 1 ·•-~~\:i.j~f .a. .• 011 .t...-;.•<\.>l.....o -:Y.- -~y.,::> ..J-1 ~1:.,- -~c-- j 

u.o ~_?.)1 .,~ .)-4£- ...!l..l.>i u l (2010 ,Hussien) a...1)'..1.11 ~ 

,~ JI ~ ~ ulJ.9> 1$.llj (S _?.&A~ J.,..., .Jj ,<\,/.ll:i.JI J.ll..:M ~ 

'i:> ..r.=--JI ~ o ~I o _µ)I ~ ~ 2410 J! o~I o..a _J-4£- .l ¥= -l! 

u'J.¥>- 1$.i,3 0 ~ -1>1 ~ 3 '4,1,::, _.,.J1 .i1.....o 1$.i,3 ua.¥>- ~ ~ _?.)1 .,~, ~ 

.l¥=j '4,1,::,_.,.JI ~..l.o ~~ Jl.4..:, ulJ_¥>- 1$.llj '->_?.&-4 ua.¥>- J ! c1.9W.tl\,, 

.;_µ31 U:l-:' ~j ,i)1¥1 ~ ~ 9915 j 10500 J ! ~ .,~, .)-4£­

.,~,~~ •~~I o~I o_µjl j ..!.i,/.J._j\ 1$..r.=--JI ~ o~I 

~ 31540 ~ i$.1llj /'.Jj:i/\ __,_JI J_?.ll ~I ua.¥>-~ ~ _?.)I 

i:,_9:1_,,s:ll J! ~ _)'!'..Wj ( C 14
) 14 i:,_9:1_,,s:JI ~ ~ .il4:i.c".llt,, ..!.ll.lj 

~ 5730 cu.!4J1 Jb:i.11 .)-4£-....a...:,.; ..:.t,,t...> 1'1~1,, (C 12)1$~' 

J..ls.4 ~ W= ,( 1977 ,Polach 3 Stuiver) ,(halflife of C 14) 

J~I J..ls.4 \)A~/~ 5.3 a...1)..1.II ~ ~ uaJ:i/11)6\,, J ! ~_,JI 

. 1$.,.WI !$pl 

i'~ ;21' 16131 U:l-:' J_?.ll ~ ul~ "-:!l,iWI JAw ~ u>jlfa 
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o~i,, r~1.w1 .b-1 ..i.a.,, o~\+A a.,;..1,,~1 "-:!lil.:Jt.9 ~~1 6-.?-J.l.9 

~~ z,_,,...~ .J.s.,, ..,_ul.lll ~_9:i'l_.9 "-:!lil.:Jl_9 ~~I v"~ 

J.:!.)6...:iJI ~ ~_?.i ~ ,4!] ;. 1010>.ll ~~I J.:!.)bJ.1 ~ 

OJ.ll.:JI J-"'>L:..s.ll.9 "'-!,)l...JI .9 "--!-?-_¥1 ww_9:!:i'I ~ i}JI ~~I 

ojlj~ i,.J.jkJt o\.,c<.ll __9 a.,,_;J1 w~ J (TDS) ~I a...,ut..:Ut .li_¥1 .9 

wt...~1 .9 J.:!.)6...:il1 ~w 3 .9 2 u'i.9~1 [.....::>.9:! .9 \.,/.;>-~~1 .9 ~#' 

~w wrk ~Li.,, .a.,;..~.9)~1 ~t#t ~.9 ..i.,;...,l.,.j ~ 

w\.,/.bs.ll __9 a._;..~-_9:!~I wu ~I witi.;J. ~~I J.,_..b:JI .l.::ul_p-

wlol_?.f"l.9 ~l...:i'I w,k .l~'l°\,, ~\,,~I ~I j~ ~I~\,, \,/.il.o 

, 1985 ,.,3~ ;.9Barcelona) ,"'-!,JL:Jt ~' J.i1..a11 J o..w.si.1 ~1 

~ 3 (2006 ,Nielsen ,1994 ,Plazak ,1989 ,USEPA 

~ o..w.sl.1 wloi_?.f"i ..:.o.A~I ~ .1 J.9~1 ~ w\.u~I ~W 

( 1994) Shelton 0-:/J..i..aJ.1 Jo J~..:U.1.9 a..p. ~~.9J~' wt...1J...u1 

~ 0 i 1.4k J\,,:tt 0-4 r~1.w1 .:G.-1 ~ J (2000) USEPA .9 

~ ~I .u1,, ~ ~ ~ w~I u► _,,...)1~ .9 <\..O~I wl.9..i:i'I 

o.9~j.9 Shafer) 4;.:..<> wt.jilt altj! 0 \.Q.d ~1 J.+9 r~_94-i.lt •l.4..,, 

.(1997, 

.(ROCkWOfkl 4 .9 Surfer) ~u..,.,,~1~1,,a.p.~~.9J~1 --,.u1..:U1 ~.9:i't .9 ol.,c<.lt oJ'p 6-.?-J...u a,_,.l:ii:.Jt wL...~t ~r.>i 

Water X coordinate Y coordinate Altitude Depth of Well Depth to water Static Water Level 

point (m) (m) (m.asl) (m) (m) (m.asl) 

W-1 638420.8908 3655681.226 599.54 210 100.54 498.5 

W-2 638494.3743 3655990.313 600.15 231 101.85 498.3 

W-3 638953.0531 3656582.093 600.15 231 102.05 498.1 

W-4 638883.0768 3656026.611 597.1 231 98.40 498.7 

W-5 639603 .7704 3656437.305 593.44 231 95 .54 497.9 

W-6 639611.6579 3655882.925 595.88 231 97.18 498.7 

W-7 639072.0938 3655505.602 595 .27 231 96.07 499.2 

W-8 639541.7112 3655327.437 597.41 231 98.31 499.1 

W-9 640919.8614 3655131.49 599 220 84.5 514.5 

W-10 640455.0544 3654970.802 595.27 250 115.20 480.07 

W-11 640264.6337 3655584.184 592.4 250 - -

W-12 640886.8427 3655623.901 597.4 250 116.00 481.4 

W-13 640956.2682 3656210.2 590.3 250 96.60 493 .7 

W-14 641381.105 3655538.593 598.32 250 - -
W-15 642073.1215 3656133.891 585.21 250 95.81 489.4 

W-16 642005 .544 3655424.386 589.78 250 91.30 498.48 

W-17 642208.6361 3655735.382 592.22 250 98.02 494.2 

W-18 620745.7976 3656094.703 617 70 20.12 596.88 

W-19 623294.580 I 3655602.75 626 180 28.63 597.37 

W-20 626302. 7063 3655733.413 624 420 71 .88 552.12 

W-21 643103 .06 3658459.288 580 250 81.70 498.3 

W-22 625337.6964 3658 154.491 616 90 37.76 578.24 
W-23 635120.1572 3656066.489 605 180 83.82 52 l.18 

W-24 633119.28 3656285 .575 604 180 71 533 

W-25 640395 .7133 3653676.135 597 200 82.3 514.7 

W-26 641461.605 3651750.697 616 180 97.08 S 18.92 
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Water 
pH 

EC Total Disso lved Solids Total iron Mn Co Cd Pb Zn 
point (µ Siem) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (µg/1) 

W-1 7.3 11 02 652 0.072 0.099 0 0 0 13 

W-2 7.21 1095 645 0.078 0. 1 0 0 0 11 

W-3 7.33 1250 748 0.08 0. 11 0 0 0 11 

W-4 7.3 1033 610 0.089 0.089 0 0 0 16 

W-5 7.2 1 1048 629 0 0.097 0 0 0 18 

W-6 7.23 1032 6 10 0.054 0. 1 0 0 0 12 

W-7 7.4 1 1093 645 0.042 0.12 0 0 0 14 

W-10 7.45 11 70 684 0 0.1 0 0 0 18 

W-11 7.43 1245 743 0 0.099 0 0 0 12 

W-12 7.6 1209 7 12 0 0.099 0 0 0 14 

W-14 7.65 1258 751 0.06 1 0.092 0 0 0 12 

W-15 7.62 1326 815 0.06 0.098 0 0 0 13 

W-1 6 7.43 1239 741 0 0.12 0 0 0 12.2 

W-17 7.32 1348 838 0.053 0.1 1 0 0 0 12.7 

W-18 7.51 1199 703 0.045 0.12 0 0 0 15 

W-19 7.52 1234 737 0.043 0.12 0 0 0 12 

W-20 7.8 1261 752 0.049 0.099 0 0 0 13 

W-21 7.9 1324 814 0.066 0.099 0 0 0 12 

W-22 7.8 1 1224 728 0.065 0.089 0 0 0 12.3 

W-23 7.67 1227 732 0.056 0.1 0 0 0 11 

W-24 7.6 1217 724 0.042 0.12 0 0 0 13 

Water K Na Ca Mg Cl SO
4 

HCO
3 

CO3 NO3 

point (mg/ 1) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (mg/ I) (mg/ I) 

W-1 4.9 95 84 58 135 52 220 0.1 1.3 
W-2 5 98 88 60 123 47 212 0.11 I.I 

W-3 5.2 96 153 120 104 45 210 1.2 1 

W-4 5.2 101 77 40 121 48 208 0.8 0.89 

W-5 4.8 114 76 43 112 55 220 0.5 0.9 

W-6 4.9 90 80 44 125 48 213 0 .7 0.79 

W-7 5 89 93 63 100 75 231 1.1 0.78 

W-10 5.3 92 99 66 123 68 223 1.2 0.98 

W-11 4 .9 89 112 78 150 72 232 0.7 I.I 

W-12 4.9 99 110 75 140 59 2 16 0.8 0.9 

W-1 4 5 102 92 68 142 55 2 19 0.8 1 

W-15 5.8 119 113 90 155 45 280 2.4 0.99 

W-16 5 110 112 82 143 52 231 1 1.2 

W-17 6 120 130 85 157 48 284 2.8 0.98 

W-18 4.6 90 125 80 98 59 234 1.2 0.9 

W-19 4.6 96 122 90 100 66 249 1.1 0 .9 

W-20 5 96 125 92 100 76 239 0.9 0.98 

W-21 5 99 140 75 122 89 278 0.93 0.87 

W-22 5.1 89 143 78 112 54 243 0.98 0.67 

W-23 5.2 90 143 80 117 57 231 0.78 1.23 

W-24 5.2 90 148 78 102 56 238 0.98 0.96 
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i,)~I ~ wlj> i,) ~~Io~ ¥1.,,~I a.JjWI ~ ..::......91_;:, 

1400 J 1030 u:1-,1 ~I ~¥J '46_;,ll u:1-,1 <1...,ly.lll ~ i,) 

a.JjWl~~ -!""'l~Jfa.Lo 1207 J~!""'l~Jfa.Lo 

~j .(% 30) OJ..!.§ 6•0ai--L• ~ t (>~ j J\.,,~I o\,/.o i,) ¥4~1 

~~I o\,/.1I i,) ¥1.,,~I a.JjWl~j§, ab JI> u,.o.:..~l o~ ab:.->l,.o 

~j t~I i,$.llj J ! J.:i.4,/J '46 _;,ll ~ ~ ~ J.9:il ~\.b.i.,,j ,( 6 ~I) 

.ll.l_i:>J .~ 1 \$.l'J !fa? i,) ~WI.9 ,w\.,/~I .,~, e;,, EC~ .ll.l_i:> 

~ l..i..2i.9 ~ltJ~u,.o ~.,,..:.JIJ\.4...JI .9J\.4...Jlo~I.,, EC~~ 

~ l...,~I J:,.A.,/ i,$.lllj ¥1.,, ~I a.JjWJ ~ ifaw-_j\ o _,,.'211!.. ab:.->lo 

o\,/.1I "'-:1.ll:i.J wb J...i.-.. .l ~ j J ! o _,,.<2>U::.ll .,~ ~ J ~I 6.,ul.lll .lljll 

wl~ j~J .~I i,$.llj !fa? .ll..!.:..o\.,, c,,,,'~I y~I u,A ~~I 

0.3582) 1..2.J..J.§ (EC grade) a.JjWI ~J.l i,)~ .l\.,/.lj\.,, 0 tA\h:JI 

~¥ J\.,,1 o\,/.o j~J .(6 ~I) .J,.Al!""'I~ Jfa.Lo(O.OOO27 -

-¥1.,,~la.JjWl~JAl.,,~..i.:-ll~I 

I..EGEl!ll:2 
ReferenceVectors <&, ..-111.-,o1 rii~ f' s - em m 'I 

• 0.00027 
- .33582 

• ao,.._,.. 
j.Ma:c~( 5' l l c::mJ 

622000 624000 620000 628000 630000 632000 634000 83EIOOO 838000 640000 642000 

,t, 
!!'J ---ll!&fu~ ===;:;,ooool!l!l!l--111111!1!,fuoo me•~ 

~JJ-44JI __,.,:ii~~ i.lt..w:.:I \$~' ~ wlj> ol.!-o ~ 
J ! (Neutral) al.lls:i.1I 0\,/.11 ~ (1982 ,Matthess) (pH) 

LJl_j,:l ~! , ( 7 ~I) c,,,,' #I j c,,,,' ~I ~ _j;,,JI i,) ~ \.a.lll ~ "'-:!~ lj 

~.►.Jli,)~w'► ol.!-o~~ - 7.6.96.8 u:1-,1(pH)~ 

Slightly) ~\.a.lll "'-:!~lA o\,/.1I ~ ~.,,..:JI <)1.4...JIJ <)1.4...JI 

J 7.6 u:1-,1 ~JJ-44JI ._,.,:i11 ~ ui_;;i ~! ,(alkaline water 

[l_jj-4I o_,,.<2>U.. .l~J 4~1 .lls,,:iI ~~ (pH) J:/.l¥ ~ i. 7.9 

c,,,,,i~' .,~:ii 0-4 ~Wlj '="'~' .,~:ii u-4 J.9:il '1,:>:u...i.-.. u-4 o\,/.1I 

<)\.4...Jlj <)WJI ~ _j;,JI.,, O.l...l.=-l.I .i.:ab.i.1I ~I_.i.:i..o'.l/I C9lb,; J.....:.., j c,,,,'~I 

all.lll J! i.lW....1 [l_jj-4:il C9lb.; .l.1> .~I ~ u-4 ~_,,..:JI 

..::.iuI~1 i,) 0\,/.11 ~.» .,~, e;,, (pH)~ .l\,/.ljl.,, al4:i.lI ~, 

-"'-:1~1~~1 

'46_;,ll u:1-,1 \)~I ~ w'~ ~~I o\,/.1I OJI.» ~J.l u>JIP 

~~Ji'o 18.93J~/'
0

22.4.917.5u:1-,1~l~¥J 

.( 197 4 ,Laboutka) ~ ~ o JI_;,=,JI ai..w1I J ! o.lJ4JI 0\,/.11 

,( % 25) o J..J.§ ~ ~ t (S ~ j J\.,,~I ol.!-o o JI.» ~ J.l ~ 

(2002 ,Hirsch J Helsel),4 w, ¥1=>'.li! al.lW, ~ i.lt..w:.:1 

Signi.level = [ (max.t
0

- min.t
0

) / aver.t
0 J xl00) 

= [(22.4-17.5)/18.93] xlO0= 25% 

o~ \$Jl_;,=,JI ~j__9,lll abJI> u-4 .:.~I o~ ab:.->l,.o ~ 

,"-:,c-9_,,..:JI ~W.j '46_;,ll ~..1.o i,) J.9:il ~\.b.i.,,J ,(5 ~ I) ~~I 

~ twJI.,, w';~J ,~, tJ~ 0-4 ~.,,..:.i, J\.4...JI .,~1.,, ~WI.9 

~~I o\,/.1I _;,t; J ! J.9:il !)\h:Ji i,) ~ .l¥-J ,OJl.r-JI ~J.l i,) ~j 

~ ,(oW?JI .:..lbW..:. ~ <.$}.» ..!J~) '46_;,ll ~..u -.:!~I.,~ 

:i j •ifaJ:il ~ 0' i;... 20 J ! ~ ~..UI i,) ~~I o\,/.1I y~ wi 

.::.ulj> J'.Y.> 0-4 o\,/.1I ~...,...,.:, ~ lA:i! \$J4-i' o\,/.1 ~...,...,.:, 1'1.1.::,.; ..I.?-~ 

aibJI J ! .l~ ~wI !)\h:JI i,) ~ Lot ,(Septic tank) ~, 

~ J..J.s.4 ~ ~ ~ .l\.,/.lj\,, o\,/.1I OJI.» i,)~I .l\,/.l_j)I.J ~I 

Jt:;.:;:,'.l/I ~J.l usl,, t...~ -ifaJ:il ~ w,' lj,-0 220 <)1_? ~ J\,,~I 

(Heat flow gradient) ~_9?JI 0\,/.11 i,) 1:>JI_piI yl....:.='.l/I.9 
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The Arab Journal for Arid Environments 6 (2) 150 



, A,;l\:i.ll ~I ~1_9bll ,(9 JS.'..Lll) 

(?-'~I <)~1 o~'.l/1 0-4 JJ:iil ,<l.,!J.i:i.ll J.ll=l ~~I .l_?.J -

~J ~ J!i TDS uil,, .l! , '?-'~' y#I o~'.l/1 0-4 u,iWIJ 

~.llJ .SJ-?C,OJ ~I ol,i.ijll (..)")lj>l ~ i).ll o.iu:.! J ~_;JI Jbl.i.4 ~ 

. QIJj> 

j#=, _;:. o l '.ll! 0~1 ~ o\.,/11 w~ ~ ~_?.)1 o\.,/11 o i ~ J -

o~'.l/1 "'-,>J.l uil,, ~J -~..,.:JI J~I o~l,, .ll.l.J-:1 ~I a,._;1J.J1 .ilJ-1.1 

~J ._J.A /;JI~ 0.1968 J 0.00025 0:\--,1 u,i~I t_j~I ~ 

. ~WI ~I "-:/,ll:i.ll a,._;t..=..~I wl,,l=JI 

~1 a,...;1J.J1 .i1JJ.1 j#=,~ (Enrichment) ,~!~..:.~ -

~ a,,~ ~I ~ 0-4 % 60 ~ <1.>l...A J % 25 ~J~ 

a:iib..:J.I o..:U:. J ~~I o\.,/11 o i ~ J...1,/ 1..:U:.J ,_;J /~ 730 j#=,_;:. b:.. 

~lb:, ~ ~J ~J ~_j,.A o\.µ ~ [l_j:i.AI ~ ~ J..=.:, 

.a,,J.i:i.l1 ~lb:, 0-4 y _;-1,.Jl,, J i i).ll ii.ill:.! 

~1 a,...;1J.J1 .i1JJ.1 j#=,~ (Enrichment) ,~! ~ ..:.~ -

~ a,,~ ~I ~ 0-4 % 30 ~ 6.>l...A ~ % 50 ~J~ 

o..:U. ~ . ~~, ~ o i ~ J...1,/ 1..:U:.3 ,_;J /~ 750 oJ~ j#=,_;:. b:.. 

w~_g...J o .iW a,,1.l~I ~J '[l_j:i.A'.lll \.-o.c2> 0-=~l:.,, ..:,~ a:iib..:J.I 

-~_?.ll ul_p.ll 

~, a,...;1J.J1 .i1JJ.1 j#=,~ (Enrichment) , ~ ! ~ ~ -

~ a,,~ ~I~ 0-4 % lQ F. 6.>l...A ~ % 100 ~J~ 

~~I ~_?.)I o\.,/11~1:, ~ .ll.l_.),!J ,_;J / ~ 800 OJ~j#=,_j:J b:,.. 

-ru.:i~,3 ~, J~t,i;; .,,.:ib.11 , .... a,u.,.o.:.i1 Jbl.i.4 ~ ~J ~J 

I.GIIIR 

,.,.....,100 TDS ltolM I mo / I ), 
• Boritl'loll 

622000 624000 626000 628000 630000 632000 63-4000 636000 838000 - 6<12000 

5000 10000 15000 meters 

j#=, _;:. ~ O.l~ _;-ii ,~'.l/1 ~ a.lWill .:..,\j\b..i.JI 10 JS.'..Lll ~j:/J 

~ .;..\j\b..i.JI o..:U:. o i ~ ,~I ~ ~ ~I a,...;1J.J1 .ilJ-1.1 

~ o l J !~ 1..:U:.J ·~' ~ o\.,/11 .lJIJ-1. ~1....lll.:,...U....'.lll Jbl.i.4 

J O.l~I o~I u.9.P-4 .l.ii.:u..wl ~.9 ,~?,'I ~~I l>~l ..:.,-4 f-Z, tl:.:.tll 

'" , .. ,. 
775 

" 765 ,. 
, .. ,. 
,. . ,. ,,. ,, ..,.,. .. 
,,. 

~ ulj.:> J ~_?.JI ol;.41J --,.ulJ.ll ~J:ill ~ ..:.i.:>Jl_j:J 

,_;J / ~ 4. 08 J~ _;J / ~ 5 J O. 8 0:\--,1 ~I - a_,.b _,JI~~ ~~I 

o J~ ~ :iii <)ll:. y..1,s.:i:, (S ~ J Jl,,"il o\.µ ~ o j#=, _j:J ~ ~ J 

~, .i3~1 ~ ~ oj#=,_;:. ~ ,(Sig. level = 102%) 

J oj#=,_;:. .~1 "'-,>J.l ..:.i.:>_9'._.:;.9 .(1985 ,Hem) ~~I o~I i;, 

JS.'..Lll ~ ._j,.A /_;J /~ 0.0043 J 0.000005 0:\--,1 ~_?.JI o\.,/11 

.l_?.J ~ ul► o\.,/-4 J (DO) j#=,_;:. t_j§l J:!.i¥ J:...4-:/ ~J.J1 8 

J J3:ill ,_;J /~ 2 OJ.l j#=,_;JI ~ ~ ~ ~ i.:,-9.,,..,.\]Q 

~ .oj.#=_;:. ~ J! ~.lj=, ~IJ ,~_?.JI o\.,/ll,, \,;b>U>-IJ ~I 

~I~¥ J (W-16) _;,:..,JI J;J /~ 2 0-4 J!I J! oj.#=_;:. u,l.l:i 

\&jl~I J ol;.41J al4\:,J1 a:a._,.6U ~.WI ~_;JI J ! ..!.IJ.l (S~ ~JJ 

~ ~\.ii,i 4_9-1.:WI ~I ~IJ~I ~ -l! ,4~1.ll~luk, 

36'3000 

3856000 

315-4000 

.oj.#=_j:J 0-4 ~I J ~J:il j.#=_j:J "-,jjl¥ 

• 5.5&00& 
~ .004375 

_,,...1-:< DO ltollne 

• Ba-thole 

822000 824000 828000 62&000 630000 832000 834000 636000 83!000 840000 842000 

,ti 
,---""&t.::o;:==::::::::;,;;16000""""--"'-,5000 meter, 

(TDS) ~I <1.,ul.lll .ll~I. 

~l3a,.b_,Jl0:\-,l.i....ilJ..lll~JYTo\.,/l TDS ~~i.i~I 

~! ,(1990) Todd..,.......,.. a,..ls.11 i,~1 ~ ~.?.l' i,\,_,J.1 ~ , 

TDS t.J§i J:!.i¥ u-o ~ .;J 1~ 838 3 618 0:\-:1 ~ ..:.i.:>31_;:. 

The Arab Journal for Arid Environments 6 (2) 151 



...::..=--.91fa .( Significant level = 31 %) ~:iii J.:..1A .s~ .9 

0.0382 .9 0.00004 i.:.,::.,, ~j?-llo\,/-111,) K .9 Na j..,¢= fa ~Uc.I~ J.l 

,~1 ),if I,) wy.,,....._;.J1 a:lib..iA J! ul:!~1 6. o~\,i.9 .J-A /J !f::4 

~ &'~ 1~.9 ~I J (W-17) _;..,JI J ..,k.~I l.bj..,¢=~ ~ j ! 

o\,/-11 ',) /'~U¥.I _9 /'_.9:!.l~I j..,¢= fa .:i\.,/.:ijl J ! ~ _;JI ~I ~wJI 

~ J.u,i.9 ~ al.Ab.JI .,;;.,1.:-,i~_,,.ll ~ 41-,.,,W.9 ~.J-> ~u:.i ~j?-11 

.( 11 ~I) cyljtii 

i' ~1.9r~1.S:J1 0.➔-,i -

ul_» ~ ~_?JI o~ /'~l.9 /'~\S:JI j.,¢=,fa ~ u=--_9lfa 

~ J..w.,,.9 ;J f(:4 273.9 117 i.:.,::.,, ~I - a_,.b_,,JI ~~ ~ 

ol:!A J /'~I _9 /'~\S:JI j.,¢=,fa ~ ~.9 ,;J /f::4 186.19 

...::..=--.91fa .( Sig. level =101.36 %) ~:i1 ~u: .s~.9J\,i~1 

f(:4 0.247 _9 0.00016 i.:.,::.,, ~j?-11 o\,/-11 ~ l.bj.,¢=,fa ~Uc.I ~J.l 

a:lib..i.A J (W-3) _;..,JI J o~t F- .9 ,~yLll Jw.li o~\,i.9 J,.A/;J 

.:iu.:i ·1 .lf:::,;.:; a11~1 ,;;:.wJ1 .;; \\i • I~ .(12 1<" • 11)~1 _) .:r',?'"' - "7"""" ~..:,-~ .9 L.>-"-"'-' • 

~_EJI J~I ~ o.:i.9,>jll ~j?-11 o\,/-11 ~ /'~1_9 /'~IS:JI j.,¢=,fa 

.9 "-,lljtil ~ J.u,i.9 ,~ al.Ab.Ji .,;;.,1.:-,i~_,,JI ~ 41-,.,,W.9 ~.,» d .:.:.t 

ld,l,i.9 ,o\,/-11 ~ ~I o__,....sll j.,¢=,fa ~_.9:!~I 0:/~ j.,¢=,fa ~ .a.:i.1..ul 

~ ¥_?.ll 0\,/-11 u~ ( 1985) Hem~ ..,k. i.:i~1.9 ..!.lJj ..,k. 

.l..l;> o __,....sll J ! o __,....sll o\,/-11 ~ 

.... L,u_~I u.➔-, i -

~~~_?.]I~ ulja>J ¥~I .:,\,/.ii~ ...l,i.J~l u~I ~ ...::..=--.91..,:, 

~ ,;J;t::4122.94 J..w.,,;J /f::4 157.9100 i.:.,::.,, ~I - a_,.b_,,JI 

Rift~,,.. v .. ~~ 1c.na-,,., :y■l•J 
w _. 000016 

~ 24134 
Ill 

"' 

us Rutba 

• iblelde 

)t( cfot/ ~ /rrgllJ. 

Ohabaa 

117 622000 6241XXl 628XlO 6281XX) 6300'.lQ 632COO 634000 636r.OO 63a100 64000J 642000 

Ill tN 
Ill 

0 5000 11XXlO 15000 wd~ 

LEGEND 

Reference Vectors ( Mintrdution ,:r:1dt ) 0 TDSdiv~lOl'l!fciUPd•di!;)ffld .~ :cn) 

Q.00025 0 TOS ctrt~i:iillt (u:~!m:!rlttt i ont ) 

....-0.19684 . , .... 
3658000 

3654000 

3652000 
I 

622000 624000 626000 628000 630000 632000 634000 636000 638000 640000 642000 

~ 
5000 10000 15000 meters 

j.9~ /'~ ¥_?.ll o~ ~_,,JI .,;;.,l:..-9:!~I J.,pb:l ~tt, .,;;.,.lf:::,i 

J.:i.§ i,)-4 <I.> J-1ul ~~I .,;;.,\.41~~ 14,i ~I .:i .9..b.ll 1.2, j..,¢= _.,:, 

0-4 ~~ 0-4 .lf:::.i.:i.JI ..a,, (2005 ,EPA) .~, ~\.4> ~ 

.lj..l.> ~ ~1.1.i.JI o~ <UJW 0-4 ~ i.9 ,<l..,!,d£.1,til.9 <1.,!-;>~.-9:!_µ1 ~WI 

..1;>§1~1.al1 ~ul u:!+' (1970 , Hem) ~_?.J10\,/-11 J l.b.l.9,>.9 

.~l.:i.9~1~ 

~jll ~u_➔..:il • 

/' .➔-,.....W¥.I j r _➔...l~I u.➔-,i -

ulj> J ¥_?.ll o~ /' ~U¥.I .9 /'_.9:!.l~I j..p= fa ~ u=--.9lfa 

J..w.,,;J !f::4 126 .9 93.9 i.:.,::.,,~1-a..,.b)l~~',)~1~ 

J\,i~I ol:!A J K .9 Na j..#=fa ~~.9 ,;J 1t::4 103.36 ~ ~.9 

N:+l (ori«fltRton(nvl/J 
0.038 

0_036 Reference Vect«s llill!P. 

0.034 
0.032 • 0 0000! 
0.03 --+0.03827 

0.028 

0.026 
0.024 

0.022 Dhabaa 

622000 6241XXl 62&Xl0 628l.lOO 63IXXlO 632tlX) 634000 636lXX) 638)()() 64000) 642000 
0.008 

0.006 
O.OOI 

0.002 ---•s;=====1~o1---1&oo ~m 

124 

121 

120 

118 

116 

114 

112 

10 

108 

1116 

104 

102 

1()1) 

98 

96 

~ 
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15 ~I iJ ~ -,Jj;>dl ul_j..:,JI ..:.il,!.,,~J ~ ul:>JWu..:.13 ~IJ~~I 3i 

( 3) ~ ~ ( W -19) _;..+]I~ ~l.9-4 a:,jt, iJ ~ 0 j#= fa ..ll..l .i-:13 

_;..+]13 ~' u~ J ( W-15 , 17 l 0,1_;..+]13 ,"-,Lb _;J1 ~ ~ _j.,4 ~ 

..:.iu.9:1~1o~t_j§il.:i.4.h>')Ul0-43 ,~1u~~~J~(W-21) 

(.9,>lbll~l<1..,ulJ.ll..il_9-41]~~.9:!-:>3J~l..!.lj1.JI~~~ 

..:.i~1 J~ ..:.iujS:.o ~ ~ 1~3 ,ol,_.11 ul.!?. ..!.ljl..J Lo ...1>- .J! 

oou 

"' 

00~ 

1.03 

o.m 

00/1 

0011 

0.01 

-~Jl3..J.ll3 a;:,u.9:/J~I J~I ~3 o\.,/.4.LI <llobll 

fN 
----5000!!!.;;===c;;;,oooo!!!!"l_....,,,;ooo mei:.,, 

LEGEND 
RetermeVectoo (michmcdflde ) 

ll7ell1e ' O.OOJ:!I 
--.0~13i _M° 504/ !m(nrJII} 

3650000 

3657000 

365€000 

3655000 

' 1 { t l ' :56 
~ l ~ j l f2 ' : ' : { ' . : ~r < : : . . . . li-1 . ' ' •. ,· • : 1 . . . : ; ' . . . 

' ·I . t ! ' • . . . , . . ¥, ;~i ; ~~ • . ,,, 
' ! < • . 

622000 624000 626000 628000 630000 632000 634000 636000 638lOO 640000 642000 

~ 
5000 10000 15000 melers 

u::,, ~I - "-,Lb _;JI~~ ~y,-ll ol,_.11 iJ ..:.il_ju.ll u.9:1i ~ ..:..> 3\fa 

.;J /~ (0.972) OJ...l! J~ ;J /~ 1.3 3 0.67 

b...§,A i.S~ 3 J\,i'il ol,_,...o iJ ..:Jl_ju.ll u.9:/i j#=fa ~~ ~ 

, ..:.i1.Ju.l1 u.9:1i b~ abJG-. ..:.i~t .(Sig. level= 69.8%) ~~1 

3 W-16) '4)WI J\,i'il ~ ~lj-4 a:,jt, J ~ i i.f,:; ..r.J:. ~ l..l\,/..l jl 

~1)~,u~i.,;r.~(W-23)_;...,J13 ,~1u~J(W-l 

.(16 

o\.,/.4.U ~\,/..,,.;,JI ..!.ljl..JI ~~~~I#~ ..:.il_j;.JI t_j§i ~ 

, <½,)WI al..iWI iJ ~ Jlp~lj o...1..6 :.11 ..:.i>kUu .J! ..!.IJ:; ..l~ \.4.,,J 3 

NH ++3H O ~ NO -+se-+lOH+ 
4 2 +- 3 

~~I b...§,.A I.S~ 3J4'il ol,_,...oJ ~J_¥S:llu.9:1i j#=fa ~~ 

.(Sig. level= 46.3%) 

0.000002u::,, ,~j;>dlol,_.ll J .. 1,u_¥S:llj#= fa s,~I A?-J..lu>3lfa 

_;..+]I J o~t t:f+,!3 ,~\ aab.iA o~\,i ..ll..lj,/j .J.,4/;J li:4 0.044 3 

..l\,/..l jl ~ _9:l <?' ~I J.j\Ji.:,JI ~ cj31~ 1~3 .( 13 ~I) ( W -17) 

~ ~l.:Jl3 •Wl,!~I Jbl.l.4 J ~y,-ll ol,_.11 J ~J_¥S:ll u.9:1i j#=fa 

-u\.!..,,.;,.JI h:.. ~ ..:.il,!.,,~ _;-!1 u..ils.4 .._,.1:;;1 

R1f11mc1 V1<10~ (Faic....,pw:p,- '• f 
lli'1JQ 

•M• .. l!f-Oili ,.- ----to.~ 

0.03 

• BaPoo/e 

;I Cilloille( nrJII} 

I 

622000 624000 62600J 628000 630COO 632000 6340)) 636000 638000 64COOO 642000 

O.M 

5000 10000 15000 meters 
0.036 

~I - a_,.b_;JI ~~ ~y,-ll 04,ll J ..:J\:i.,/~I u.9,/i ~ ..:..>3\fa 

0.9:11 j#=fa ~ ~ .;J /~ 55.14 J~ ;J/~ 89 3 45 u::,, 

Sig. level =%) ~~1 i,,,l~ i..s~ 3 14'i1 ol,_,...o J ..:.i\:i.,/~1 

u::,> ,~y,,JI ol,_.11 J ..:.il:i..,...fo)I u.9:!I j#=fa ►~! <l.?-J..l ..:..>3\fa .( 79.7 

~e-91.9-4 .C.jt,Joj.,=fa ..ll..lj,/3.}-0 /.}J It:" 0.042 3 0.00059 

"-,Lb_;-ll ~~ (W-20) _;..+]I 

,.,;)~ ~j?l1 ol,_.11 iJ ..:.iw_,,,~13 ..:.iw_,,,_A!-:Ll1 ..:.iw.9:11 ~ ..:..>.9lfa 

234.86 J~ ;J /f::o 286.8 3 208.8 u::,, ~I - a_,.b_;-ll 

3 J\,i'il ol,_,...o J ..:.iu_,,,~13 ..:JUj,IJ~l..:.iu.9:11 j#=fa ~~ .;J/ ~ 

"~'A?-J..l ..:..>31fa .( Sig. level =33.2%) ~~1J.il.A1.S~ 

0.00025 u::,> ~y,-ll ol,_.11 J ..:.iw_,,,~13 ..:JUj,IJ~I ..:.iu.9:11 j#=fa 

u~ cuibl.o J (W-7) µ, J (14 ~1) µ1JJ11:4 0.114 3 

t;§iol1o.>')U10-43,~1u~c_,!~J~(W-21)µ13,~1 

1~3 ,o\.,/.4.U ~\,/~I ..!.I jl..JI ~ ~ ~ 3 ~I# u~ ..:.il.:i..,...fo)I j#= fa 

~I 0-4 ..:Jl~I (l..lls.4 ~ J~I s,1~11.S.l.4 ~ ~3 ~§,A 
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r 
~..:.ll.l.9 ,..:..U~h-r~a...u~u-4..:..u~~,"--'~­

.(W-2, 3 , 7 ,10,15,17,18,19, 20) )J'./i/1 

)1.,,":i, ~ ,..:..u ~h - r ~.:. .J'-"' a....1.l~ 0-4 ..:.it..:.~~' a..~~ -

.(W-4,5) 

)L..,,":i, iJ , ..l-.:!J~ - r .9_, "--.; o L.1.l~ 0-4 ..l-.:!JjlS:11 ~ ~ -

.(W-Ll 1.12,14,16) 

~ ~4-o ~~1 J\.,,:il a,,.....:.oi o¼:i o.:.Jljll ~l:i..:J10-4 ~~ 

Jr~~ J.i1~ 0-4 ~~J ,% 76.2 F ..:.it:.~~,~~ 

..:..Ui.,.b)10-4 ~J~J % 87.5 ~J.1.9 a.,.......;..,,-9..:..t:.~h -r~ 
~~ ~ ~4-o ~ ~I J\.,,:il a,.....:. Loi .~_9]_9..UI ~I 

)~J ,...1.:1)~ - r~ au~ 0-4 ,% 23.8 ~ --YJjlS:11 

J! ..YJjlS:11 j.p=,_i:J .:.~ ~ ~_9).9..ul J~I J ! .:.~ r~I 
..:.,~J! .:.~ <1..:..4 ►?J ~_;JI ._1..:,t .)~\..:.,l.ol.....o ~ al..._g..a:,.J.l o\,/-11 

alobJI ..:..Ui.,.b)I ~ jl ~I~ ~\b.:JI ~ ~lj ~_;JI ._1..:,j <\,11.lf'I 

J ( 1968 ,o~)loj.9 Ivanov) (Na;Cl) ai1..u1 ._,L::. i.:.~1.9 .ot.,_,.....ll 

t.?.P ~i ..:..1.l o4-o ~! ._,L::. ~_?.]1 0\,/-11 ~ ,( 1975) Collin's 

~) ~ill "--:U-"'":' ~j ~_;JI ofa ~ o~\ ..:.,LoWI o""4,, opi:i..o 

. .l>-1_9)10-4 ~i.9 ._,L::.t ~ ...:..>_9\_i:J .UI..UI 

( 1944 ,Piper)P.:14.bb:;..o._,L::. \46U.....!.9J.:-.b.:i.J1~l:...i._,L::. i.:.~1 

~l.b.i ~ ...1.;>§1 ~j;>J1 0\,/-11 0 1.9 (17 JS:.:.31) (1970 )Walton J 

0-4 ~ ol:!-o .9i .l>l.9 .)~ ..:..l.l ol:!-o ~#=, ...1=::,~ Lo W.9 ..1>\.9 

yb> ._,L::. r ~' .9 r ~\s:l.l o.:.~ ~ o\,/-11 "~ ,o.:....w..o ).:.l=A 

..:.iu~~lyl....>._,L::...:..u..i.._;.,S:ll.9..1,!Jj!S1l~l~i,.:.~~r~.:.~1 

.l>lj ~\.bj ~ o\,/-11 t'_~t rljJ.olj J>-1..u i.5.J.A 17 JS:.:.31 ~ ~.9 ..:.iu ~fi.Jl.9 

'J\.,,:il oy.o ~ ~I a,,..;1.:i.JI .:.ljll j.p=,_;J ~1 _.,,.;1.9..ul ~ ~~I r~J 

W a,,..;1.:i.J1 r)loi/1 j.p=,fa ~ h,_,.....,,~ \.,,~ o\,/-11 ~~P-1' ..us.9 

o\.,.,~I b. Jjb ._,L::. ~ ~l.9 I.>~ ._,L::. ~l..s..9 i_;.¥ ..:.ll~ ul ~ 

.a:J..J.ll.9~~i11J.:.1..,,.1J1..:..~0-4 ~u ~ al,ijb ..:..1.9W.9 

Well No. Type 

W-4•5 Mg- Ca -Na ; Cl -HCO
3 

W-2•3•15•17 Na - Ca - Mg ; Cl-HCO
3 

l.filtjQ 

Borehole 

.--1:W NOl~oint 0 500) 1 sro:i meters 

36580'.X) \ '~ / / ,s/ 
-},rJ / o.~ 

3657(00 

36580'.X) 

~1-L.. __ -L..:.....:-._~-~__.. 

62200.1 62400:l 626((() 628oo:J 63oo:JO 63200) 634(00 636oo:J 638oo:J 640COO 64200) 

.~I -a_.,.b_,JI ~~ ~_?]I o\,/-11 ~ i>J.:.WI J-"'>l.WI j.p=,fa ~ 

._;J /~ 0.04 J~ J ;J /~ 0.09 .9 0.0 ~ .I,!~ -

._;J 1~0.l08J~.9 ,;J 1~ 0.12.90 .089~~-

._;J /~ 0.013 J~.9_;J /~ 0.018 J 0.011 ~l.!bj.ll­

j.p=, fa ($i ~\...:, _,Jl.9 r j-,.1-4.:.ls:ll.9 ult.,, jSJI J-"'>l.l.c. ~ ~ ~ 

~~\ o\.,/.11 iJ ~.:._p.9 .:._9.l> t-4 ~l:i..:JI o..a <U.JW 0-4.9 -fa~ 

.~, .:..9...i.-J1 ~ ...1.;>§1 ->-""t.w, ~ ui ~ ,(1985 ,Hem) 

0-4 A> _J,.All <\,/.,,.:.+JI ..:..l.ol~)U \4.,, ~I .:..9..i.:,J\ ~ j.p=, fa jJ~ '}/ _9 

.(2005 ,EPA) a:..,.,J1 a,il4:> ~ J+9 

.a;.s~lo\,/.4.IJ~~.9)~1 • o_d,aiJI* 

..:..~j4?d1 ~ (1975)Collin's--,.,....>- ~~, 0\,/-11 ~ 

' ( 4 J.9J.;:,J1 ) a.Juli 

) )1.,,":i, ~ ,..:..1.:i~~ -r~~ a...u~ 0-4 ..:.it..:.~~,"--'~ -

.(W-6, 2L 22, 23, 24 

Family Group 

Na- HCO
3 

Mg- HCO
3 W-7'10'18'19•20 Na - Ca - Mg ; SO4 -Cl -HCO3 Bicarbonate 

W-22•23•24 Na -Mg - Ca ; Cl -HCO
3 

W-21 Na -Mg - Ca · SO -Cl -HCO 
' 4 3 

Ca -HCO
3 

W-6 Mg- Na- Ca ; Cl -HCO
3 

W-1•12•14•16 Na - Ca - Mg ; HCO
3 

-Cl 
Mg-Cl Chloride 

W-11 Na - Ca - Mg ; SO4 - HCO
3 

-Cl 
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Abstract 

The study was conducted in Tartous govemorate, Syria through a simple random sample of greenhouse 

cucumber and pepper farmers included 225 farmers spread over 35 villages within Tartous district, and a 

sample of vegetables marketers included IO wholesale marketers and 10 retailers within the govern orate, for 
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the agricultural season 2009 / 2010. 

The objective of this research is to study and estimate marketing margin and marketing efficiency of 

greenhouse crops (cucumber and pepper), being one of the most important indicators on the performance of 

the marketing process, and that through the study of the costs of marketing functions performed during the 

whole marketing process. 

The marketing margin and marketing efficiency were estimated based on quantitative indicators that are 

suitable with the research nature. 

The study showed low marketing margin for marketing circles in general due to lower selling prices, 

while the value of the marketing margin for the entire marketing process for the greenhouse cucumber and 

pepper crops amount of 14.98 S.P.kg- 1 and 17.72 S.P.kg-1
• The study also demonstrated high marketing ef­

ficiency due to lower marketing costs. 

Keywords: Marketing margin, Marketing efficiency, Marketing process, greenhouse, Cucumber, Pepper. 
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~I~ 44'-:,! ~ IA ,aL!WI i,,>..l,_,:i/1 0-4 "-,1 L)"\,, °l' -;~ ~ 

0-4 ..\,_Jr.WI J <\.iuQ ~1..::.ilJ~°l'I 0-4 __r.lill ~J J ~W.:, ijJI "-:!.l~°l'I 

.(1996 ,~) (,,S_p-:i/1 ~u...all..9 "-:!J~I ~JWJ.I 

J 1.£... §; "-:!J~I ..::.i~WI ~i 0-4 L.>" jb _;Jo ~6..o ~ 

..::.i~I .l~ &. ...:,.p- ,__,l..9:ill cl..,uyil ~ ~ ,4-il ~IJ_j.ll 

110441 __,I! ~..9 ~J..u ~~ ~ 86602 ~ ~"))..,JI 

~~I) % 5.1 &. i,,>~ j4' J~J ,2009 /'WI J ~ 
(2009 ,~IJ_j.ll ~!...=-°ii 

L.>"jbyb ~6..o ~ ~JJj.ll ~I ..::.i~IJ_j.ll ~I 0JJ..u.,,.ll ~ 

~I 4,/.t> ,(2009 /'W ~"))..,JI ..::.i~I ..)~! 0-4 % 72) 

(,,S_,»:i/l ..::.i~..9J_j.ll ~ ~\.+JI a,....._;Jl \.41 ,( % 8) J~l..9 , (% 12.2) 

~l_)I 4-ll .::.~IJj.\J "-:!-l~°l'l..9 ~I (,,S..9~1, a...lJ.l ..::.i_;,4bi 

/'~ J 4-11 J~ ~~1 _;...o41J1 J'...14.4 0i ,4+:.J ~ a_,l_rni 11Jl..9 

% 28 J•u~~\.+JIJJ'#J % 16 J '0JJ..l.l.,ill % 20 ~~,1982 
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.i...u:. ~ ~ •<l,/J.9-"'/v"jbfa ~6..4 lS_,,.9 J a..1y.lll w~ 

~.9 .2009 /'W ~Jl_j..o 21810 ~bl.I J ~I Jw.:...ll ~_;l_j..o 

5796 ~-l...U:. ~ ~I lli.,;l.iul.9 J\.pJI ij~ ~J'j.o ~ 

~ ~I lli.,;l.iut.9 J\.pJI ~ Jl_j..o 0-4 a..1J..lll ~ ~ -l..:i;_ -~ Jl_j..o 

~.9 'v".9J...U.I ~I J ~ Jf::, ~ ~ a:.,, ..!.\J~.9 ~Jl_j..o 225 

.~I ~j~.9 ~I~~ J\..,u.>-1 .a,, .i..ls.111~ o\.iw£::,il 

ip ~bl.I J Jbl..i..o 5 J...al 0-4 v"jb fa 6.1ib.:..o J a..1_;..lll ~ 

0-4 % 98.5 .9 J\.pJ\.,, ~.9_;j.ll ~~I w~I i.)-4 % 94.6 fo_;J 

a,.;t~ ~..,...,..... J':l,G.. 0-4.9 ,<\Ab.ill o~ J lli.,;LJuy ~jJj.ll w~I 

~1..:..1..1> .9 _;\..,u.>-1 ~ lli.,;l.iul.9 _;\.pJI ij ~ [l..:u! J "'1.4WI lS .,_:;ill 0-4 

.(~_,,.! 35 a..1J..lll J 4.9~1 lS_;-Jlll .l...U:. ~) ~bl.I J 

~ ....l.a.9 , a;_►.:, J~.9 ~ J~ 0-4 _;w.:...ll ~~ a.,.......;.Jy Loi 

a.._9_;...U.I ~I ..:...il.,i.9 'v"jbfa <U.:!...1.4 ~ ($foy.1 J\4JI C9.9-"' ~ a..l_;...UI 

JW::....'i ~I~~ ~J\.,/.:i.>I ~ <l..l_►,:, .)~ 10.9 ~ _;~ 10 

-~' .::.ul..,_y 

o.i~_j.ll J.1sA_9 ~1_9 J.lbll ~~I .;..,ol4)1 0-4-,!= y'-=> ~ 

:cy.lt:.ll w'i.iWI ~.9 <\,/~I 

ME =100 - [MC/(MC+PC)] Xl00 

ME = 100 - (PC+MC/PRlCE)Xl00 

-~~1~ts::.J1,MC 

-'½--?-l..:u'?/1 ~I.S'.:.ll ,PC 

. .w...i, ~ ,PRICE 

~ls.,/ ,~~I w~I .il...u:.i ~ <\,/~I o.i~_j.ll 0-4 ~yl ~ 

o_;...1J1J11'...u:.3 ~' r1..:u11 u'! a.sw.11.,, r1..:u11 ~ t\..ii:,_;1 0-4 u-9';'..i.l' 

wklJ...UI lS-1>! ~~I .;..,o1~1 a..1J.i ~ ..!.\J.ll ,<\..iy.J-""LI ~ 

~ W:, ,~~I o,~1 ~ lS...1.4 ~ ..:9~~ "-4411 a,.il...::.:jj'i\ 

~~ ~ 4.9W.! 0-4 lS .9~1 ;\,lb! ~~I oo~I a..1_;.i J':l,G.. 0-4 

-1.9,!~I cy.Jl .r-'~ J i'l.(i.w'?/1 i)t:.ll.,,.9 ~ 

~I ..r'-"".9 t.¥..ll.1 ol~l ..r'-"" ~ Cg_;J,ll c...:,t,, ~~I .;..,ol4)1 ~~ 

.l.9_9 ,~4!-,.9 ~~~ab r <1,/I..J..,i ~ .w...ll 0-4 0...1>~ u-=>_9+411 

.;..,ol4)1 ~ a.lbll o~ ~.9 ,~l,, ~~I ..!..lL.J.1 ~ ..!.\J~ ~ 

(<l..l_:,.;,.;JI .,r'-U') ol~l .,r'-U'j (~Jj.ll .,r'-U') &-,JI ..r'-"" ~ Cg_;J,ll ~~I 

.(2007 ,j.,/j.sll ~.9 ~~) 

w~ ~I ~ a.,..........:JI ~ 4-,l,, ~~I o, LlS..!1 ~ ~ W:, 

~1 W._; 0-' ~l..:Jl '-9-:!~1 J>.i u'! w~ y;.i, ~ ~ ,.::.>L.>l13 

~I ~l..l..s.ll ~IS::, i.)! w':l,G.....U.1 ~ W:, ,w\.o..!.=-Jl.9 ~I 0-' 

~) o_;l.i'?/l.9 JUI v"i.).9 J-jlf'= ~~I w~I J <U>-1...UI 

.(1995 .~1.9 

~j=-0_9 ~ ~~I ~~l~ts::.JI a..1_;.i i.)!~l~...14,! 

o,~1.9 _;...1~1 a....1_;.i iJ! 4.9W.';i'\,i (lli.,;l.iut.9 _;\.pdl) ~I J~I 

•<l,/;.9-"'/ v"jbfa ~6.Ai) ~~I~ ~~lw\:iil.::,dl ~~I 

-~~I ~I cl.it~~ wlY-:,_911 ~ i ~ 41-,~ 

wu~ ~l.9 ~jll ~I ...,....Jl....,i 0-4 i.i...u:. ~I ~I 

~ SPSS 3 Excel ~,.,,.,. 1''~\.,, ~ J~1 ~ ~1 .::.t.o~,3 

.~t:..:Jt iJ! J_,..,..,i,3 .::.u4,J1 J.,_..b:l 

,..::.u~I.J~­

~IS::..9 [l..:u';l'I 1.9-:!~ a....lJ-l ~ wu4,JI 0-4 ~~ ~ -l~'il ~ 

•~_9 ~I lli.,;LJ1ll_9 J~I ij~ 

u~I 0J~I J':l,G.. 0-4 ~ J~I ~ ,cy.l.9~1 wu\.,;.,JI - 1 

6.1ib..:..o J Cg_j.A.4.9 ~ J~.9 ~_;l_j..o 0-4 ~I _;w.:...ll ~j=l ~_9 

.2010;2009 ~1;_}1("-"'j41) a..1;..lll 

0_;.l~I <\,/~I a,.;t.A>';i'I w4bsl,I ~.9 :<\,/~WI wu\.,;.,JI - 2 

,~IJ_j.ll [~'?/1_9 ~l_;_j.ll o _;lj.9 J ~IJ_j.ll ~l_9 ol.A>'?/1<1,/.)-:!..1.40-' 

o;~I wkl_;...Ul.9 .)-:!_;l1w.ll ~.9 'v"jbfa ~l_;j <l,/.J-:!...1.4 0-'.9 •<l,/_;.9-"' 
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.l;..o~p643y.)~\..o~l~IJ~u,A(j.9"-:!~ ,4:i_;lu 

J1,..:.,, f>~ W= ,~ ~ y J,:;_.9 j~ w~ ~I _r.>U f>~ 

--4.J\S::Lll b..., • ~ ••-• ,;\, ...1..9 , " · :.11 bl.I cls..u.l l.:,L,.:..i o.l 
- j-t,-0 ~ C..,-:" .9 ~-- .) . - . - ~ 

0.65 ~I .)~\ J~ ~ ~ ~I _r.>li.J ~~\ 

~I ~I J~ ~~I ~\S::Lll uil,> ~ ,1 
·F ·U"'•J 

.(2 J_.9..i.;,..!1) .
1 

F ·U"'·J 1.45 

l.,.;J\ _) ru.=..o cU.4> bl.I <\..uu • .. a 1\ --4.J\S::Lll b..., • . 2 J a~\ .) - - ~-- . .) . - - ::r---' - j-1,,4 ., • 

.J.>.l_.9 f> ~ J» <\.9 ~I ~ ~I lli.,,li)i_.9 

~l~IJ~ ~I.J\.pJIJ~ 

~l.b....¥4 ~l.b....¥4 ~ , ..i..;.,. 

(% ) 
(U".J) 

(%) 
(l.)".J) 

35 326 29.14 343 ~ .J..UJj~~ 

65 605 70.86 834 J:a-.)1~ 

100 931 100 1177 ~I 

1.45 0.65 
~~l~I 

(Fl l.)"-J) 

U"'J.J...UI !'i-"'_911 J» ~I J~I J~ ,-1__,..1, "-<l.l£j b...,~ ~ 

lli.,,li)i J~ . ,..,..1, "-<l.l£j ui1,> ~ , 1 
·F ·U"'·J 2 7. 6 C9_;,4ll 1 ~ 

• 
1 
·F ·U"'·J 33.1 ~ l'l-"'_9,4ll ~I 

W..,i u:!-,U ~ ,<j.J-411 .)~ ~ ~\ J.,~1 ~\S::Ll ~l,, \..oi 

cl.,/\,i _r.>U ½?j ~ ~ ,ui a..,1.J..J.li ~ ~I C9_;,4il .)~ ~ J» 0-4 

w~ ~ I~ ,(~I _.9i ) ~ \) ~ ~ ~~ ~_.9 

-~1 cl.,/_.9..1.,!JI t"':!.J..i.:i.ll_.9 j_,,.iill 

: . ~ . • - '1 aLJwlii.ll ~I 1 • . --l a.i:a..,. . ~ 1, -!.llWI -u-_......- - -9.) - '.;r' ~ - -~ 

'l:i'~lf::, ~_.9 '~~\ ~ ~l,, ~~\ ciJW.1 "-,ILl..:u 

/>~ .,;.,.p. ,~\ )~ 0-4 ~ i _.9i ...!.>1_.9 L}! ~ ~ t__Ji_j.11 f>~ -

J4t)i C9lj,<ui LJ! A=bll ~ w,k. 4.?-W! J:ii.j _.9 ~ _.9 ~ tJ1_j.l1 

· U"' ~ l,, _.9i U"' jb fa .;:,.,i...l..4 J • lj,<u 

u j-0¥,! l)=..ill ~I .J~IJ.,ifa ~ 4.?-W!(::':-H t.Ji_j.ll f>~ W= -

J4t)i C91j,<u1 J.>.i L}! J~1 ~ ~ j _.9i ~l_.i-4 0-4 [W)'1 ~ 

_.91 C9_;,4ll J~ _.9i <\l..Q..;,J1 .J~ LJ! alj-Ull,, ,.lb..,~\ J.,ifa ~ ~ 
' . 

~I ..il_j.ll J.ifa ~ t_4ll J~I ~ ..l~_.9 ,o__,...1,4,o ,' IIQi.,, Q)I 

.C9_,..J1 J 

~j_§j ~.9 ,~bl\ ("+'t.=.l \..o! J_j,=11 .. I~ <\l..Q..;,JI .J~ f> .¥-: -

.ls.J ,:,~·. \\ Ir ...l!i • SI\ --4.J\S::Lll " • . SI\ --4.JIS.'.:; . · •· . (;.- ~ ,y,,:,.., ,.,,,.., - ~ ~.::,---' - ~ 

'~.J..i.:i.ll_.9 j_,,.ii)I ~\S.'.:;_.9 ,wl~I ~IS.'.:; ~ i_.9 ,~ _;i.>_.9 <(9\bj 

.(2000 '(,?j:,WI) <\J__9-Wl_.9 J:ii..,.Jl_.9 '0=~1_.9 ,a:...,w.Ji ~IS.'.:;_.9 

. 
2

/> 4 00 <U>b.A J.>.l_.9 ~~ ~ J.,i~I ~IS.'.:; yb> ~ 

~ 'F 4590 ~ .)~' J~ u-o J.>.1~, ~' rw! b...,~ .)-1.iJ 

·F 2 97 5 ~, lli.,,li)1 J~ u-o <1..?-W! h..i ~ ulf:::. 

J~ ~ ~~\ ~\S::Lll b...,~ ~ 0 i ~1.:i..i.JI w_Abi 

J~I ~ "-<l.l£j u1s.:.:. .,;.,.p. ,1 
·F ·U"'·J 3.23 ~~I)~\ 

~ uil,>_.9 ,all-ii ~\S.'.:;_.9 wl~I "-<l.l£j ~ ~l_.9 ,_fo :i.'1 ~I 

J~I J:ii.j "-<l.l£j ~ ,~~\ ~\S::Lll ~~! 0-4 % 3 9 .5 3 

% 30.67 <\Jj-Ull ~ ~ ~ ,% 29.8 ~ uil,> ~l_.9 

.(1 J_.9..i.;,JI) 

~I ~I J~ ~ ~~\ ~\S::Lll b...,~ ~ \..ol 

.,;.,.p. fo :il ~, ~ alj-Ull ~ ..::.ulf:::._.9 ,
1 

·F ·U"'·J 3.45 ~ 

.::..il,i_.9 Jji.:JI "-<l.l£j ~ ,~~\ ~\S::Lll ~~!\)A % 41. 79 .::..il,i 

.::..il,i ~ ~_.9 ~ Jj:il ..::.u\£9 ll.)~1 ~ \..oi ,% 34.24 
I 

.(1 J_.9..i.;,..ll) ~~\ ~\S::Lll ~~! 0-4 % 23 .97 

.u.ii..J.AJI l.,.;J\ 1 - " ·.1 <\..uu • · ·" 1\ --4.J\S::Lll b..., " . 1 J ~1 - .9 .) - "="' ~ .....,,-- - -::r---' - j-1,,4 3 . 

. ..J.>.\~\~~\~ 

~l~IJ~ ~IJ\.pJIJ~ 

(% ) 
~lb...~ 

(% ) 
~lb...~ ~l..il,> 

(l.)"-J) (l.)"-J) 

23.97 2457.9 1 39.53 5857.47 J~l..:..,W 

34.24 3509.84 29.80 44 16.56 J:ll)I~ 

41.79 4284.00 30.67 4544.10 al~I~ 

100.00 10251.75 100.00 14818.13 ~ I 

3.45 3.23 
~~I~\ 

(Fl l.)"-J) 

J.l.Ao ...ll~l,, J~I ,.\~ ~ ~ ,<\l..Q..;,JI J~ ~l,, \..oi 

)~\ J~ 0-4 ~I )~ ,.1_;-Lll "-<l.l£j b...i_,.... ~ ~ ,,.1_;-Ll1 

. 1..,..1, "-<l.l£j .::..il,i_.9 ,1 ·F ·U"'·J 23.5 U"'J.J...UI l'l-"'_911 J'>l>- ~I 

•
1 -F ·U"'·J 30.5 <\,........:, ~j-41) ~I ~I J~ 

F 1824..J.>ljf>~J~'.)~IJ~u-oa.9~1~\F-
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~I ~I J~ ~ ~~I w\.iikJI _;..oI_94l a.,......;Jy l.4! 

--1\ ..,, , 1 ' 11 J . •-·t -,,,.--. '- - :j ,4 J ..l:>JI · b>-" ·"' ~ ~ ~[1.U, ......... ......,j-'-Ou 3. 0-4 ~ 

~~, _;..o\4]I 0~ 3 , 1 ·F ·-->"·J 18.22 ..::...i.l,, __,.,3J...u, ~Ji' J~ 

_;..o\4]I t-4 a.;jl1uy ~ j ~I J-:>l:i.Jl3 ~I~ ~~I a:iib.1J J.lbll 

a:iib.1J J,lblt _;..o\4]I ~ ~ ,a4;,.Ji J-:>U3 ~I~ J.lbll ~~\ 

~' _;..ol4)1 J ,
1 
·F ·-->"·J 5.18 ~' J-:>UJ ~' ~ ~~' 

J.lbll _;..o\4]I ~ ~ • % 28.43 <\l~I o.iyjJI J...ls.43 , % 22.14 

_;..o\4]13 ' I ·F ·-->"-J 6.38 ~' J-:>Wl3 ~ ' ~ ~~' a:iib.1J 

.( 4 J3..i.;,..JI) % 35.02 <\I~' o.il,,..:,Jt J...ls.4 0~ 3, % 25.93 ~, 

.~\ ~I J~ ~ ~~\ wi.Akll _;..otj'2> .4 J3~t 

~ 
j. 

,i 
•i J j s 5, ·1 j. s j s _;i, 

·1 ~ ~ ~ ~ ., 

l 
,., 

~ ! o~ltl§il l i ~~ l}J 5' • ..: .~· '#- J 
~ .a ~ 

'#-
~ Id 

~ 
... 

28.43 22.14 5.18 23.40 18.22 al.4> I:, . ?. 

35.02 25.93 6.38 24.60 18.22 ..,,1:-.o I:, - ?. 

. ..,.;1.J.;11 , ~ ~· ~•, 0-- uii;. , ~ ')...I.di 

_;..otj'2> ~ ~I J~ oi ~WI ~3..i.;,..}I 0-4 ~ 

. . 
·Jl.p..)I J~ ~ .,- t-4 a.;Jw ~ .,-twJ'i I_,.b:, .~~1 

lli..i.WI ~, 1 <U4:>- b:.Ja..1u· · "'t..::.il:lihlt - ,A ... -2 - 3) - .,,,,~ . ) . - -~ L.J-"-4_:,-

1:....., - ii, , --1\ Li.:,JtJ <U..Q> ~a..:a.., • ... 01\.:,il:iikl.Ja......;JL, J-'-'IL-:-~J- ~ . ) . - -:r- . . 

j'2>3) 1 ·F·-->"·J 23.5 a4;,.Ji Jt;-:i.J a.,......;Jy J~I I~ ol_,,..!JI .,­

u~IJj.li ~J •~ o~ 1,).4 <l,, J~i ol~ ~ ',?.jJ\ ~I 1:......~ 

(.)i 5 J3..i.;,..Jt 0-4 ~3 ,(-Sj->i ijl~i 1,).4 ~I J~3 u~I Jt;-:i.Jl3 

~ _;..o~ ~ i uJi:ii> ...ij ~I3 ~I J-:>l:i ~ ~~I ~I 

ulS.ll •-SJ->~I ~~I .:.ii.Akly a.;Jw ~.,- ~.iyj J...ls.43 ~3 

~' _;..o\4]I3 ,
1 
·F ·-->"·J 7 .75 ~ , ..!ill] d,Lbll ~~' _;..ol4)I 

~~~\~I~ ,% 32.98 <\l~I o.iyjJI J...ls.43 % 24.8 
1 · ;,,:;__ .J4.9;.1, .~1t.... - - - 1, . ,-;, . ;.11 t, ~I t, 

~-.)" C"" ~ c.,;,4:!~ W"'-4~ '-"J- .)-?- 3 . J-:> 

i.J.!,>i3 ,% 20.85 <\I.,- o.iyj J...ls..oJ % 17.25 ~ ~J w!..4l-'>3 

~ ~) <Y'-4~3 I ·F ·-->"-J 4.33 ~ ~ <Y'-4~ u.i~' a:iil> 

J~I s:I~ .,-ot ~ ,% 18.43 <\I.,- o.il,,j J...ls.43 % 15.56 

.(5 J3..i.;,..}I) 
1 
·F ·-->"·J 23.5 ~ ~' J-:>U .W...1.,! ':?.jJ\ 

J~I u3~ 0,1.jJ\ 'Lr-'~\ J ! J~I ~I J-:>U &,+:/ ~ · 

i;.iI w~I 1,).4 ~ .i_p3 J ! ~W:.t>'y ,~~3 l.).iWi.!I3 ~U:w] 

.l,~l_,.4~1~ 

~' J ! <\IJt;-:i,ll ('l¾l>b.o ~ wt;,.i.;.ll ~ u..9-4# .)~I )~ l.4i . 

~ __;i> 43...1.:! J~I j~ J-?-w, r' ¥:!J ,~, 01S:..JI 0-4 

.J~, o.i_p t-4 ..,.,....w::. ~.,- ~3~ ~ J~10-4 

J4=,JI) ~)).,JI w~I w~ ~~' ~l~I -

,2010;2009 F~ (~t-9 

0~ J (>s:l .~ ~~' s:lb...Jll ~~' _;..o1_94l1 ~ 

<\I~' l,)JI_9,'1lI J'..l.44 u 4-:J ~ ~~, <Y'-4'.94l' ~ ......,,)'_u, 

~'~ ~) rt:..:.1I ~ J'2' .,. I_,,..!JI .,- ui w,::o~ .!.ll~3 .~~ ~ 

s:~'il ~13 0-4 [ t:..:.t>'I ~ J ! J...:o¥I ~3 ,(~~\ _;..o\4]I 

_......,,)'_u, ~ ~ ':?.jJI i.i''_.,_J.' 

--~ lli..i.Wt ~, I - " ·.1 a..1u. "' "I\ ..::.il:lihJt - I A ... - 1 '-=' - 3 J - '-?'~ ~ - -r- L.>"-4 _:,-

:~I ~IJj.ll 

<1..CIJjJI J Jl.p..li J~ ~ ~~I wi.Akll _;..otj'2> ~ ~ 

J~,J~rl:..:.!<1..A1S::,l::......~ui 3J3..i.;,..JI.:.i4bs-o0-4~ ,~1 

,201012009 ~IJjJI ~Jll J~ 
1 
·F ·-->"-J 13.62 ..::...i1,, ~' 

~ t ~ ~J _;..ol-'> ~I J-:>Wl3 ~I~ ~~I ~ I uJi:ii>3 

J ! .!.U~ -S~3 ,a4;,.Ji J-:>U3 ~I~ ~I J.lbll _;..o\4]I t-4 a.;JW\,i 

~I J-:>WI ~ cu JW\,i a4;,.Ji J-:>W foi '-?~ ~ r' ¥,! ~I oi 
.,,., .. 1, · a..:a_, . ... , 1, a:iib.1J . ~11....1\ - . ... 01\ • 1. 1, i.L . 1~, 
(:.-;- ~ - -Y- ~ ~:r- <..l"'-4'\!" L-:-3 --'"' ~3 

J...ls.43 ,% 27.1 7 ~' _;..o\4]I3 ,
1 
·F·-->"·J 5.08 ~' J-:>Wl3 

~~\ a:iib.lJJ,lbll ~_,Jt_;..o~ ~ ~ ,% 37.3 <\l~lo.lyjJI 

,% 19.41 ~I_;..o\4]I3 ,
1
·F ·-->"•J 3.28 ~IJ-:>U3~'~ 

.(3 J3..i.;,..Jt) % 24.08 <\l~lo.iyjJIJ...ls.4~~~ 

-~1 Jl.p..)I J~ ~ ~~\ .:.il.iik.JI _;..otj'2> .3 J3~t 

~ 
j, •i ·i J j :5., ·1 j, ~ 

~ 

j s J 
..]• 

·! ? ~ ~ ~ ., 

l 
,., 

~ ! 1 i ~~ l}J s:~ltt§il 

jq • ..: 
'#- ~ 

~ .a ~ 
c?. 

~ Id 
~ 

37.30 27.17 5.08 18.70 13 .62 u-1- t, - ?. 

24.08 19.41 3.28 16.90 13 .62 al.4> t, . ?. 

. ..,.;1.J.;11 , ~ ~· ~ ·, 0-4 uii;. , ~ ')...I.di 
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~ b...,~ u~ ..!ll.il ":.~ o...u:: 0-4 J~i Cg~I .J-?-1:l ':?~ 

.J-?-l:i.Jl.9 ~I .J-?-1:l i.J! Cg~I .J-?-1:l .:W.1:! -$.ill ~I b...,~ ~ <.l~I 

-~' 
J~~~,-4_;.I\ \:,~d.jJ\ .;,\t..l\ " •... SI\ • 1,1\,;I, 

_r--- · • • '-'J-0 .J-?- - ':? i..:r- ~:,-- 0"-4.,,.. (.,--:" 

% 15.8 ~ ~I.),.o\4ll Loi ,1 ·F ·V"•J 5.18 ~I .)~I 

.(7 J.9~1).% 18.77 ~<\,/~i>..i\,/jJ~.9 
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Abstract 

This research aims to analyze the rural woman's role in animal production sector, in the rural part ofDara'a 

province, southern part of Syria. At the same time, it focuses on studying the various factors which affect the 

©2013 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved - ISSN 2305- 5243 . 

The Arab Journal for Arid Environments 6 (2): 166 - I 72 166 



rural woman role in agricultural sector. To fulfill the objective of the study, data has been collected through in­

terviewing a random sample of 150 house hold in 15 villages selected from two districts: Izraa and Sanameen. 

A structured questionnaire was used for the interviews during 2009 and 2010. 

The results showed that 68.5% of respondents were mainly responsible for feeding animals and 59.3% for 

milking , while the most important factors affecting the woman's role in this field are the educational level of 

the respondent, the respondent's job and the animal production participation in the household's income. These 

variables combined were contributed to the change in the role of woman in animal production by 78%. 

Keywords:Rural woman role, Agricultural production, Animal production. 
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.(2 J3~I) ~ ~ ,..!.=.,Ji ..:9I~i3 ~ IA,,~ (~I a\,,Wl.,i) u~I 

-~' -Sj,l-.,1I ~ ..::.,t,_?-:ill Ll§i .2 J3~I .~_;-3 42 l.l:..i~3 <1...,ly .. UI ~ iJ -Sy:;,JI ► t......i '-?~ jib! .ll~! 

{%) Ji.Pl ..:..L..:uill 

21.3 32 ~~o 

16 24 (J.9i ...:ill>) i,r"L..,\ ~ 5 J ! 1 

40.7 61 < ~I.:, ...:ill>) i,r"L..,i ~ 9 J ! 6 

8 12 i,,S~l.:i 12J! 10 

14 21 ~~~ 13 < 

100 150 ~I 

o..a.9 ..::..y,.oi ..::..\:._?-:ill 0.4 % 21.3 ui L9-:1L..JI J.9~I 0.4 ~ 

~\.,JI '-?J~I ~I'->~ ..,lJ:: ..:.iu;il "-:!,Ai~~ YJ\:ii:i:j ~I 

..:.iw;iI ~1.9 ~ a.:.Jw "-:!Aili~ 0.4 J.§i ~, o..a ui ":i! ,% 23.2 

'-?fo__,,.ll...,..us:1I) % 33.3 ~\.,Jl3'-?J~l~I-S~..,IJ:: ..::.,~_)I 

.ii~\ 0.4 % 40.7 ui L9-:'L..JIJ3~I0.4 ~ ~ ,(2008 , ►1..=>)U 

u i ..,lJ:: J..1,/ I.a j ,~IJ.l ..::..I~ 9 i.)! 6 \).4 a:..iill ~ ..::..l.l __9,?-j-0 ~I 

.al.> __,,.li o..a J <1...,J..UI .:,p.J,-,! ..::.,\:,~\ ~ 

lp..o.9-:! ~ b ~-S-1>) iJ! ~ J\.4.,/~I ()411 ~..::.,\:,~I~ j§i 

.3J.9.i.;,..)I 

{%) ),_µ, ~ I ('1-!_;JI 

51.3 77 Jj-lA~) 1 

2 3 ablp- 2 

2 3 ~~ 3 

7.3 11 42.ll,, 4 

3.3 5 {~4-a [l.l.:i!) ~ h·• 5 

16.8 25 {i,,;,I~ [l.l.:i!) ~)\_j.A 6 

3.3 5 <l,!Jl..l! cl.iii.::, J,4 7 

2 3 cl.w::>_;.4A 8 

10 15 .i....1..1.A 9 

0.7 1 .i.......144 10 

1.3 2 ~"l'~ 11 

100 150 ~I 

J3I~I ~__,b,, ~_;-3 15 l.l:..i~3 -Sy1,JI ► t......l,, ~ ~ ~ 0.43 

~__,b,, <\,/_;-3 ~ iJ _,,...,ii, ..::.,~13 -~' ~ ~jj-0 ~'~' 

3l ~U1_,,...,i11i)~! 0.4 % 3.3 OJ~<l..i..:/~~3 ,~l~IJ3I~I 

_,,...,ill~~ c!ll.l,, ~ ,a.,_,,.g ~ J ~l~I [W;i'I J~ iJ alAWI 

~I J _,,...,i11 ~ '-=""' ~ .J-"'j 4493 J..:,i \).4 ~ .J-"'j 150 ~~I 

'v"3J..UI ~I ~~ ip ~I o-4., ►~":ii ~3 •~3J..U.I 

.SPSS 3 EXCEL ~I.r.JI ~,~1.,i ..::..u4-:JI t.i:.~ ..::.lb. 

"~_)I bi__,,.ll r~! J _;,_µ ~ i (.)">_µill \).4 JAi~ ~w J\.,_u.>.I ~ 

''-=""'j~l~l[W;i'IJ~ 

c1.:._?-:ill ~ ~I ..::..l~I .l~ r~I ~I I.a ~ yl...=J 

3 20 ~ ~I .li~il ~I i.S..UI U'fa ~ ,l.l:.J-W ~) ~~ 

..::.,~ ..:.,'.:),b J ! -S.J.ll ~j ,a.......38 OJ~ (?-'l.=,. b...~3 i.._... 78 

J ~.9 <1...,IJ...UI ~ .ll~i \).4 % 58 i)i_? u i Ql+l ~~\,==, ~y..1,:;_. 

.( 1 J3~I) 6..l..i (38 iJ! 20) i.)3ill 6.,/J-WI a:..iill 

(%) )iµ, {cl..i..u) ..:..L..:uill 

58 87 38 J ! 20 

32.7 49 56 J ! 39 

9.3 14 78 J! 57 

100 150 ~I 

..::..l~I .l~ l...,w ..::.,t,~ ~I I.>~ rWI b....j:i.ll &. 

~~,~..::..I~ 7 l+,ifa v"JI..UI J ..::..t._?-:ill ~ ~I 
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(XS) (.i~.9~1 .l~) a:i~, i>.J-"'i ~ - 5 

j O ~ .l':lli.ll .l..ls.l ~j """'JJ...UI J-"" :il ~ ~I -S...UI QI.fa 

LJ! .l':ilj :il .l~ ~ J-""i{I ~-.>..Uj ,.ll~i 6 ~ b...,~ i.l~ 16 

,·...,,_,..u ~I .ll -~i .· ...o % 48.7 ,·,i , . ..___.-. t..~l...:i:i "-> ..U.O w~ · v= - .r V' - ""' ...,_-,- • • ) ~ 

(w,'.ul .9foj) .ll~i ~)LJ! ..1>l.9 .l~~ Lo~ .l':113:il .l~ Ql].,/J-""I 

.(5 J.9.i.;,,JI} 

(% ) .h~' (.l~} .:..Uiall 

2 3 (.l'll.9I \4,/.LI ~ i>.,...,t) 0 

4 8.7 73 (i>~i>.,...,:il} 4J! 1 

27 .3 41 (<l.b..._¥-4 i>.,...,:i1) 8 LJ! S 

18.7 28 (i>~i>>"':il} 12J! 9 

3.3 5 (1..1;> i> ~ i> .,...,:ii} 16 J ! 13 

100 150 ~I 

J.9.i.;,,JI 0-4 ~ wl?, .9_j.:UI wt.~ <l.,!,d.~':11I alb.IL,,~~ 

..:.IJ.l,I ~ <1.:/J~ ub. ~l.9jl y fo .!-9 ~ % 11.3 a.,.....:. 1,:.,i 6 

u~) J..oi) (>-"l % 6. 7 a.,.....:. u i ~ J .~~ o J-""i{1 wL;.l.9~.9 .t.,,d 

J..o_;Ji a.,.....:. uil,, ~ 1:,>Jj=ll ~I ~lj -.,JJUU a.,.......ll o~.9 ,(r_9j.ll 

, ►l=>)U 1:,>_p_;,ll ~I) % 5.3 1:,>Jj=ll ~I .!Ju! -.>~~ 

~ u l ":li! ' """'JJ..UI ~I ~ ~.li..:.::, ~ .:,\.:ia.U::,,l\ ~ Loi ,(2008 

.Jo,.Jo~lj ► l=>';,'I <1.,i_r-1..1.A) % 2 jj~ ':ii 1--l;>-~ U:.J.l ~6..o J 

~I) % 8 <1.,/J~ -.>~ ~ Cg~\ a.,.....:. uil,i ~ ,(2008 

,J_j.i.4 wl,, J ~ 4:1_,,.a::, ~' .ll~i ~ u i ~u, J.9~I0-4 ~ 

~~% l0.9 ,01~1a,,.,,_;:;J4'-,oJ~% 16.8ul~J 

~ill~ ~I~ ~_;JI ►U,,I ,;,b:, "-4;>-j 0-4 c.>"":/J..ull ~ uil wL.. )..I.A 

((?'\.,u.ll) ~IJj.ll J4,.ll J .:.~WI ~ ~I.fa a....l_;..UI ~ W:. ,oi..)-4ll 

,_;_pl.4 ~ ~ 1:,>.l~I _P.);. ~ t)-lWI ~l_;j.ll oi_,JI ~ J~I ~ 

..l;>-j ,~IJj.ll J-1) w~lj ~l_;j.ll J-.1I J w~WI ~ ~j 

~~ 40 u i ~ •~'~' ~1_;j.l1 J-.11 J ~ ~~ 54 ui 

~~~~25~,~__,,.a::,J..o~~J-.lll~J~ 

J4,.1I J Jbll ..:.U~j •~ J,iw J>.l ~ ~ ~ i J-.1I I~ 

J w~U:. ~ 5 ~ ,a:,~ 43 w~WI .l~ ~ ~ •':i'l.,u.ll 

bLl..i.JI j4> a.....9_;...UI 6.1ib.ill J ..Ul....r.JI bLl..i.JI u i ~ \.;.4, 0-4.9 ,<l.l4ll I~ 

-~ '~' c:w-;.'I J J-.11 ~ i)w.:u, ~il1 41 u ij ~l_;j.ll 

(X4) ~~I J>..ul - 4 

3 1000 ~ J..>..ul wl.9j wLl~ ~~I J>..ul U'fa 

~I .ll~i ~ ~j 'U"'·J 6126 ~ J>.l b....~j U"'·Jl8000 

.( 4J.9.i.;,,JI) w~ ~_;i LJ! ~~I J>..ul ~ 

(% ) .),µ, (<I.,/;-""' i>~) .:..Uiall 

51.3 77 (J>.l ..l;>~'ll) 0 

28 42 7000 J ! 1000 

15.4 23 13000 J ! 7001 

5 .3 8 18000 J ! 13001 

100 150 ~~jl'I 

.(2008 , ►l=>)U 1:,>_ft=,_,,.ll ·\,"1.L;J.1 . ~ ~1~1,0-4.:.J4,.,~ ,;..i...,,1I 

(% ) 

82 

11.3 

6 .7 

100 

.,, .. ,,d~':11I albll ~ wl:. ~I b§> . 6 J.9..l;oJI 0-4 ill~~ wl:i ~I~ 0A ~ 1 u i ~l....r.JI J.9~I ~ 

_;1µ1 

123 

17 

10 

150 

.l....l,JI 

J"">b. r_,jJl.9 ~ jjio 

yJ-i-4 r_,j.llj ~jjio 

a.Lo Ji 

~I 

,~I .ll~i _)~! 0-4 % 51.3 ~ uil,, .!.9j ,J>.l ~..U ~ 

Loi ,~I .ll~i ~~! (>.4 % 28 J.:.U)I J>..ul .:,\_9j ~ uil,i ~ 

a....l_;..UI u~ ~l:..IL,,.9 ... ,.JWI ~ wl.libjll ~ ~_,JI J>..ul w\.+>~ 

l~j ,al.oWI i>i_;-1I _P.-f ~..uj ~_;JI J i>i_;,ll ~ .lj.l_;A (.)">~I ~ 

o.l..a:i.4 ~l:u! J~l,i /" ~ ~ i ~ ,oi_,JI ~ ~..w /"~ i.J! ..uu:. 

<1.,/.l~I ~ _9j rw! ~ t ~ ~I J+9 0-4 41,, ..:Sl.,;-c.':11I ~ ':i/ 4l~ 

.1:ii,,L..foj W:, 
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~i~J~;W..O~wt.~lt_j§, .9J.9~1 

-~'~' ru.;?11 

Wu w\,/..=--1 ~ 

(% ) ;I__,s::.JI (%) ;I__,s::.JI (%) ;I__,s::.JI 
i,;rll~lbLW.1I 

42.6 23 1.9 1 55.6 30 ~_,JI 

68.5 37 5.6 3 25.9 14 <U:!U.....j ul~I .y.:W 

59.3 32 3.7 2 37.1 20 a,.¼JI~ 

~04-44l,..,!o~.:.t.~10-4 % 55.6 a.,......:.oi "-'"'1;..1.ll.:.~I 

.:.1..:.1~1 <1..;>-b r..w ~Y' ~ ~ ".J % 24. l~ ~yI J~ J 

1.)4'.l~'ll~ 04-44l,..,! u~ % 31.5 oi 0:!-> J ,(_,:;a,, .9 [\.;>-.l) .!.llJ.J 

~Looi u:!-:U ~ ,wl..:.l~I .y..:W J~ J Loi ,J~l l.l4i J Jl;>-yl ~ 

..:,\,jl~I <\.,/..:W J i..>"l.ul ~ ~ ~ .:,l;,~l 0-4 % 68.5 

a,."}l.:..J~J~04-44l,..,!o~.:.t.~10-4 % 37.1 oi ...l;>-.9 ~ 

i>\,,__,.ll .:.1..:.1~, ~~ oil a,.\6JI ~ ~ ".J ~ % 9 .3 .:.1..:.1~1 

0-4 % 59 .3 ~Lo ~ ,~l.9..1.ll ~jy ~ ~ ,.!.ll~ -,.Jb:u ".J 

wl.ul;.l ~ ..L9_9 ·i..>"l.ul ~ 6..,i)bll ~~wt.~! ~l.o.?,! 

J ,i.l,il <\,/~I <\.,/k.yl J ~ ".J .,WJI ui (2010 ,~jll) a:a.,.t... 

s,l.....i.JI oi ~ ~ ,..:9~Adll ~ ~ .:,l;,~I 0-4 % 73 oi 0:!-> 

foi ~ ~.9 ~l~I w~l J.,!~ J ~ ~ ~;\..!.,) 

·'?'l.,u.JI [l:i.,;'?{I J ~¥'Lo~ a:.;w 

~ ~'~' ru.;"?11 bWu J~ J ot__,.11 r4l,..,'?I &\:jj'~' 0:1P.9 

bl.:u ~ J .:.t.~l 0-4 a.:,..9='"+-4 ~ ~;W..0 L>..L4 ~ i,~I ~I 

~ wl;>-;..1.ll 0-4 wl,i~ a;,')).;, bl.:u ~ ~ i.9 .~ill 0-4 

.!.ll~ .a,, ~.9 ,(3 ,Wl.l ,2,~t.,..>.i ,1 :~) bLl...i.Jl,, ~;Ll....o L>..L4 

i>l__,.ll~;W..0~~"-'"'_9;...Ulw~I~'=5~l~l~J~I 

'=5J.ll_99i.)) 31.>...UI ~ ~I o.l4i .:...>_91__,,:,_9 ,~1~1 [l:i.,;'?{I ~ J-)\,, 

J 04-44l,..,! 1.>...U 6-,u .:.t.~I ~ U¥°' ww.3 .:,'.)).;, u'! ~ ~ 

.( 10 J.9~I) ~ill 

bl.:u J~ J ~ '?'Ijl.JI .:.t. ~1 t_j§i .10 J.9~I 

-~'~' ru.;"?11 

(%) ;!Js.:..1I .:.L..:..i&.1I 

38.9 21 (r4l,..,ifl 0-4 ~ 1.S~) 4 iJ! 3 

14.8 8 (r4l,..,'l/l 0-4 b...._9,l.o 1.S~) 6 iJ! 5 

46.3 25 <r4l,..,ii' 0-4 J~ i.S~) 9 u'! 7 

100 54 t,-.;,-1I 

ji ~ i, .J-"'j ~ <l!i~I ~ ~ "-'"'l; .l J~ 0-4 u:!-,u 

~lo.?-! 0-4 i>~ a.,.....:. .!.ll~ 0 i ,(~.J-4 .9i ;;~) ~..r.J:. o.J-"'i 

.(7 J.9~I) ~li,.J-"'ill-9~~~ (% 53.3) .:,l;,~I 

(%) ;l;s.:.JI 
..1...i.,.JI 

53.3 80 ~ i, .>"'i ~ ii:, .?-,<ii 

41.4 62 ;;~ i, .)-"'i ~ il.:l.?-,<1I 

5.3 8 ~J-4 i,J-"'I ~ il.:l.?-,<1I 

100 150 ~· 
.:,l;,~I ~ ~I.£, ~I ~WJ.I j..>,11 '->..l.>1 ui "-'"'';..1.ll w~i ..L9.9 

~ .:,l;,~I cy..,JI..:: _9j.£,.9 ,~I _r.j;. i>.J-"'ill (.9~ J ~l l,r' 

•~ ~ ~b ~ i, ;.liul r~.9 Ji,-..1.ll '->~ u.:>W,..il u'! ~I 

.~ill ~ \.,/.ll.o ~ _r.j;. .J-"'ill ~i ui ~ 

<Xs) J.>...ul I) ..::;\.:,\j,P,ll a..,,_..,,:, ..::;J,.Ljk_ r~! L>..l.4 - 8 

a..:.~ .:.L:.I~I ~_..,,:, J L>_..,,:, .J-"'i/1 0-4 % 36 oi "-'"'';..1.ll 0-4 u:!-:U 

~ wl..:.I~I ~_..,,:, wl..uk. ~ ~I .)-"'ill a.,.....:. ~ ~! ,\41>.l i>.l\.,/jl 

ru.;1 ~ ~1 _,,....i/1 a.,.....:.~\):!,> J ,% 10.7 J~ ~ \41>.l 

.(8 J.9~I) % 64 '?'IJ.ll s,~'.).ll ~1..:.1~ 

~l~I rl:i.,;'?/I wl..uk. r4l,..,! L>..L4 ~ .:,l;,~I _,,....t Ll§i .8J..9~l 

.i, .J-"' ill J>.l J 

(%) ;l;s.:.JI ..w.,.ll 

64 96 i, .>"'il'I J.>.l J ~ 'll 
18.6 28 (i, .>"'il'I J.>.l u,-4 %25> )·~ r4l,..,! 

6.7 10 <% 50 u'! 25 0-4 > b...._9,l.o r4l,..,! 

10.7 16 (%50 <> ~ r4l,..,! 

100 150 ~I 

: b.ll ~.:.~ • 11 • • 11 I -1-~ 11 -Wb ~ ~~:}"~ -

( Y) ~lj,P,ll rw';il .bl....:i Jl;:,u J i>i__,,1I ).-9~ -

_¥l ~ ~i .C.'.).C, u'! ~l~l rl:i.,;'?{l,, ~I bLl...i.JI a;.~~ 

. ._..1.l.;11 . 1...:.A:....'il~l.90-4..:Jb..9~ '.J~I .9 J_9~I J ~¥ 
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.6.!,~~1-.5~1.X2 

.<l.!,~1~.X3 

.o J-"'~I J>.l i;, ~l~I rU..t'I r'4,..,! '-5.J.o .XIO 

,i)l:i.ll ~ ~WI ,1.l.lWl 0-4 

l+l~! i.$~ ~J ,(R= 0.83> r~j,4-J, ,~ b\+i.)~, JA'-~ _ 

,(R
2
=O.69> ..1,1.J...:;J1 JA'- ~ ~ ,0.01 ;y~ -.s~ ~ 

J 0Jp.lll (o_;!i_jll JAl~I) ~ ~I ..:.~I u l ~ 1.aj 

~WI ~I J 6.l.-6..11 ..::.~t:.ll 0-4 % 69 a.,.........,.~ ~WI ,1.l.lWI 

.(Y) ~'~' ru..t', J4--o i;, ot_;,11 r'4,..,t' 

:~b-j.:illl 

I ~.).l ab!b.4 ~.) J ~l~I rU..t'I J ol_,.11 r'4,..,! ul ~I _Aloi 

1)-4 ...1,/_j.ll J ! "-?-6.,, ~ ,\fluic! ~ ~ ~~I 0-4 cl?-J.l ~ 'YJ-""' 

:"4Af ..::.b-_J,.All ~ 0-4 ...1,1~ u~ cyWI o.a ~J ,r\..Q.:iA~IJ ~..!JI 

..1..,!..1¥ ,~~IJ 4,ofo,JI ..::.l......u_jllj ~I ~I ~.)Ll,..o ~ -

~\.,Ujl ~ ..J.d.,.u (..)"'>j_J-! 1"-:1....uLI J~ 0-4 ~_;JI ol_J-4).J ~ ua_;-9 

·':i'l.lll ~~)U ~W.! J>..ill i.)~ 14;>-U..! 0-4 o.luii...~lj ..::.ul~I 

ol_;,ll ~ i;JI ~~ J ,~IJyl ..::.~ ~J-'41 C9-""' Q!-Ab -

-~.ll a.,,...,W1 ~~I ..::.lj-i-i Q!-Ab.9 ,;1 _~_;]1 

a....)L-,, 14-i.¥> J! J~_9)1 J ~yl ol_;,ll 0..1.£:.~ r\..Q.:iA~I 0.l~j -

ua.;-9 i;, ~ljl....4 ~ ~t:.llj •r~ JS:.:..,, is~ cy.l~~I cl.b.:..:i~I 

·u"'"J~lj ..::.ul~l ...!!WJ .)~~lj J.wl 

~yl ol_J-4).J ~\:iu.llj ~IJ c#41I ~l.l~I 1.S~ e;:9J ~ J.wl. 

,ual> JS:.:..,, ~I~\ rU..t'IJ •r~ JS:.:..,, c,,,''Jyl (SU..t'I J4-,o i;, .u.oWI 

'-5..U ~j..UI.,, .)~I J:'j:i ~~ j ~~\ ~l...al>I ..::,1.)j.l J~ 0-4 

-~l~lrU..t'IJ..::.'.l.l.AWI 

I.S.J.o ~J •~ ~ p ~ ~ ~ j..i.ll ol_;,ll ~ _H..IAI -

l...,, r'4,..,)'I I.a ~ t J_p- rW1 i,$1yl oJl:i!J •~IJyl rU..)'1 4' \4-4'4,..,! 

-r1£: JS:.:.-.a ~1.)->31 ~1 4' ot_;,11 ..::.1.4'4,..,\.i ...:s,~~1 0-4 ~ 

JAl.s..o &J I,$~ bl,uJI .l~J ~~t'I J..k:i.ll ~U.. ~JI 

~l~I rU..)'1 Jl;-.o J oi_;,ll r'4,..,! J4:/J ~\:JI ~I~ u-""' ..I.!-:' bl,u JI 

:<½l\:JI ~I ..::.~I 0.4 J=J 

,(R= 0.173 *> 6-!,~I ~ ~ ~ '=""~! bl,u.)I .l~j _ 

04-4'4,..,! .ll.ljl Q\-S..4 ..1.> J ! ..::.\:.~\ J~f ..::..ll.ljl W== .UI .J.;>j ..:.,.p,. 

-~1~1 rU.. t°'I Jl;-,o 4' 

,(R= 0.214**> a¥1~~'=""~!bl,ujl .l~J­

·~_9!1 ~~)'I J..k:i.]I ~U.. ~~~~Io.a~ ~J 

bl..W.JI J J.wl ~ ..::.\:.~ 41b:4:i.....l ~ _pl ul,i Ql+l -!...p-

.a:i~ 25 Jl;-ll I.a J ..:,°'}I.AWi .l..1.£:. ~ ~! ,~\~\ ~IJyl 

, (R= 0.283 **> .l~j~I .l..1.£:. ~ ~ '=""~! bl,u.)I .l~J -

~W.! J.ll.w:..o 0' ~ cl.!,~\ ~..i:. .l~J~I .l..1.£:. o.l~j u l ..:.,.p,. 

J .j>.JJI J.ll.w:..o ~ I 0-4 ~l~I rU..)'1 J bl..W.II ..i.s,;J ,J>..ill 

\4CJ-"'IJ ,jJW,.i;l ..,.:6:,~I a¥I ~ ,~_9)1 ~I _Aloi ~ ,~_;JI 

.o>"'~I ~ l...lS:s:il 

J>..UI" ~\~I rU..t'I r'4,..,! '-5.J.o ~ i.$~ '=""~! bl,u.)I .l~j -

,(R= 0.868 **> 

u l u~ ~ J,,w .>?-t ~ ~ ':i''~' ..:.ti ~1 0 t ..:.,.p,. 

J ~ JS:.:..,, ~ ~j J>..ill .)~ ~ ~l~I rU..t°'I ~ J.wl . . 

. o>"'~l~.l 

:( R= _O.447**)~1-.S~l~h...~~bl,uJl.l~J. 

-~'~' rU..t'I Jl;-.o i;, J.wl l)C ~~I~~ ..::.\.41.a:UI ul ~! 

ol_;,ll r'4,..,! ~j ~\:JI ~I ~ (&1¥1) bl,uJ~I ~ ~ ~ 

..!J\..i.'2i u l o >"'~\ ~ J4,/ 1,$.lllj ~I ~lj c.fll~I rU..t'I J4-,o J 

~ ~ i;, < R= 0.30*) -0-'~' ~ '4?-j-Oj ~ bl,uJI a.A~ 

0-4 ~ ..,C:.b i.S.J.o ~_;-al .l..w.11 Jl..i-i~I ~ ~I_;.?-! J~ 0-4 ~¥1 

J! c.fll~I rU..t'I J4-,o" ol_;,ll r'4,..,\.i ~_;,llj ~ ~I ..::.~I 

,<½lWI cl.l.lWI ~~ 

~1.J-U Y = 3.05 + 2.25 x 10 - 0.24 x2 + 0.2l x3 + 0.04 x1 

F (82.83**) R2 = 0.69 - R2 = 0.68 R=0.83 

,_µ...i •1.>~ J'.l ,~j.i.11 .il....:iu.i':il i, ol).1 Jj.l .2010. ~ I.;,,..., ~)I :..!,.p,. 

.a,i)_g,.., ·c.fi'~' ru..t11 J4--o 4' ot_;,11 r'4,..,! .Y 

•&1.,/J_,...JI a.c.1J)I J ~)I oi).1 ~j ~ .1999. ~) &1.,/..lu ·~ .<l.!,~1~.Xl 
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,~lA all....J ,'4A:!)\ 44-uJiJ '4A,/)I oi...,ll J_9.l ,2007. 01..:6, •i.):!..UIJ\.6 

,<\,!J~ ,yb- a.s..,4>- ,~IJjJI ~ ,~IJjJI .l~~I ~ 

~IJ_jJI 01-,> ~..UI J oi;,11 J_9.l ,"+.J _;...JI ~I ...1.w:> _;,A . 2006. ~ ..1..-.o ' r'.l _;,A 

-~1<\,!\.4>.9 

oi...,i, J.9.i ~I.?'°~ 0 ~ ~ .9 .1997 -~'J.iJ' ~ ......,, _;....i, ~, 

,"+.J_rtll J.9..UI <U.Al?- ' r'Jk>_p.)1 ,~IJ_j.ll 6-,,,.._:.:;.,li.) "+.l_rtll ~)I 



The Arab Journal for Arid Environments 6 (2) 

'=?j+\£itfl~I 

English Section 

173 



El Fadl, A. 2004. Contribution of Fertilizer Application 

(Fertigation) to Improve Tomato Crop Production in 

the Souss- Massa Region. IPI regional workshop on 

Potassium and Fertigation development in West Asia 

and North Africa; Rabat, Morocco, 24-28 November, 

2004: 1-6. 

Hebbar, S.S., B.K. Ramachandrappa, H.V. Nanjappa and 

M. Prabhakar. 2004. Studies on NPK drip fertigation 

in field-grown tomato (Lycopersicon esculentum 

Mill.). Europe. J. Agronomy 21 :117-127. 

Holmer 1, R. J. and W. H. Schnitzler .1997. Drip Irrigation 

for Small -Scale Tomato Production in the Tropics. 

Kasetsart J. Nat. Sci. 32 : 56 - 60. 

Khogali M. E., Y. M. I. Dagash and M. G.EL-Hag. 2011. 

Productivity of fodder beet (Beta vulgaris var. Crassa) 

cultivars affected by nitrogen and plant spacing. 

Agriculture and Biology Journal of North America : 

2151-7517. 

Maar W. C. 1993. Fertigation of vegetable crops. Kansas 

State University Agricultural Experiment Station and 

Cooperative Extension Service. Pp 4 

Papadopoulos, I., L. Ristimaki and C. Sonneveld,. 2000. 

Nitrogen and phosphorous fertigation of tomato and 

eggplant. Acta Horticulturae. 511: 73-79 

Rosen, J. W. , T. Nennich, and D. Wildung. 2004. Fertility 

and fertigation management high tunnel production. 

Minnesota High Tunnel Production Manual for 

Commercial Growers. Ml218: 8-15. 

Shaymaa I., S. Shedeed, M. Zaghloul, and A. A. Yassen, 

2009. Effect of Method and Rate of Fertilizer 

Application under Drip Irrigation on Yield and 

Nutrient Uptake by Tomato. Ozean Journal of Applied 

Sciences 2 (2) : 139-147. 

Smith, A,. and A. Price. 2009. Review and assessment of 

soil salinity in the Ord River Irrigation Area. CSIRO: 

Water for a Healthy Country National Research 

Flagship. Rev. A. pp 103. 

The Arab Journal for Arid Environments 6 (2) 39 

Valerie Heuze, Daniel Sauvant and Gilles Tran. 2011. 

Fodder beet roots. Feedipedia.org and Tables Regions 

Chaudes. A project by INRA, CIRAD and AFZ with 

the support of FAO. Last updated on September 6, 

2011: 17- 33. 



SAR Between Plants (F) SAR Between Plants (DTF) 

0 0 
4 4 

-20 -20 
E - Planting E - Planting 
(.) -30 -30 :c- (.) 

- Mid Season :c- - Mid Season 1i -40 1i -40 Q) 
- Harvest 0 Q) - Harvest 

-50 0 -50 

-60 -60 

-70 -70 

-80 -80 

SAR Between Rows (F) SAR Between Rows (DTF) 

0 0 
2 3 4 3 4 

-20 
- Planting 

-20 
- Planting 

~ -30 -30 
E - Mid Season E ~ Mid Season 

~ -40 _.,__ Harvest 
(..) 

-40 .c :c- - Harvest 
1i -50 1i -50 Q) Q) 

0 0 
-60 -60 

-70 -70 

-80 -80 

Fig 8. SAR with soil depth (cm) between rows and between plants under F and DTF treatment at three dates 

during 2010 tomato growing season. 

• 

• 

Higher yield, WUE and better fruit quality were 

obtained using F compared with DTF treatment 

and larger differences in yield and quality could 

be obtained by applying fe1iigation with each 

irrigation cycle. 

A reduction in soil fertility was observed by 

the end of the two growing seasons, which are 

indications of the underestimation of NPK 

fertilizers recommendation ofMAAR, Syria. 
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in all depths by midseason under both treatments 

between plants on the same row and between rows. 

However, it decreased by the end season (harvest) 

to end up with salinities above the planting readings 

(Fig. 7). This increase in salinity moved the salinity 

to the moderately saline soil under both treatments 

according to Smith and Price (2009) . The increase in 

salinity during the mid season can be attributed to hot 

condition and inadequate irrigation water supply to 

cover crop water requirements and leaching fraction. 

The high EC at soil surface in spite of applying 
e 

fresh irrigation water to soil surface is an indication 

of high evaporation rate in the experimental site. 

Changes in SAR values were small and did not 

have a clear trend with time from planting to harvest 

(Fig. 8) although a clear increase in soil salinity was 

observed in all layers during the growing season, 

ECe (dS.m·1
) Between Plants (F) 

0 

-20 
- Planting 

f----- .-------,1~---

which can be attributed to the composition of the 

irrigation water (SAR= 2.23) soluble Na compared 

with Ca and Mg. 

General discussion 

Previous crop and soil fertility status have 

significant effects on tomato yield, where the yield 

of the first season (after Faba bean) was 9.4% higher 

than that of the second (after Fodder beet). The lower 

fertility status (N, P, and K) at the start of the second 

growing season compared with the first had negative 

effects too on the second season tomato yield too 

(Fig. 1, 2, 5 and 6). 

Conclusion 

The conclusions, which can be drawn from thisstudy, 
are: 
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applied N and K fertilizers were applied in portions 

starting from 10% of irrigation time to 90% of 

the time, which resulted small yield advantage of 

DTF over F. Another reason for lower F treatment 

yield might be leaching a part of the soluble N and 

P fe1iilizers with the additional leaching fraction 

in order to sustain the productivity of the soil by 

keeping its salinity low. 

Water use under DTF treatment (93611113.ha-1
) 

was less than F treatment (9580 1113 .ha- 1
), that is 

due to higher water content at the start of growing 

season under F (1051 1113 .ha- 1
) treatment compared 

with (973 1113.ha- 1) for DTF treatment that is left over 

from the previous crop (fodder beet), in addition to 

lower water content remained at final harvest of 

F treatment (1559 1113.ha-1
) compared with (1600 

1113. ha- 1
) for DTF treatment. 

Higher yield and smaller amount of water 

used under DTF treatment improved WUE where 

the difference was 7% and the values were 6.23 

Kg.m3 and 5.80 Kg.m-3 for DTF and F treatments 

respectively (Table 5). 

Table 5. Amount of irrigation water applied, 

water used, yield and WUE of Tomato under 

both treatments (2010 season). 

yield WUE 

(%) 

F 9971 9580 95 55536 5.80 

DTF 9971 9361 95 58338 6.23 

The difference in average fruit size between F 

(193.8 cm3
) and DTF (200.8 cm3

) treatments was 

small which was around the potential volume of the 

The Arab .Journal for Arid Environments 6 (2) 35 

standard volume of the seed producer (Pop Vriend 

Seeds B.V.). The differences in average fruit weight 

163.6 g and 203.9 g were not significant between 

F and DTF treatments too. Tomato juice acidity 

difference was not significant with pH = 3.873 and 

3.870 for F and DTF. 

The concentration of available K in the top layer 

was low at transplanting with a decreasing trend 

toward the bottom of the rooting zone (Fig. 5). This 

can be attributed to the high consumption of fodder 

beet (the previous crop). Changes in K concentration 

at mid season and at harvest were not significant. 

The low K concentration during the entire growing 

season had a negative effect on yield of both 

treatments. These results encourage the application 

higher rates ofK as many tomato growers in the world 

do (Rosen et al., 2004., Badr and Abou El-Yazied, 

2007). Moreover, the concentration of Available K 

between rows remained smaller than between plants 

especially under DTF treatment. 

Available P was low before transplanting (after 

fodder beet harvest) it increased just a little at mid 

season and harvest time. The increase was clearer 

in F treatment compared with DTF. As convenient 

P concentration at the surface layer decreases with 

depth, due to P fertilizer application to soil surface 

and mixing it with the surface soil layer and its very 

slow movement in the soil. The P recommendation 

of MAAR and applying the same amounts of as the 

first growing season are the main reasons of the low 

P under both F and DTF treatments and that might 

had a negative effect on tomato yield. 

Soil salinity 

Although large amounts of irrigation water were 

used during the growing period (9471 m3.ha- 1) with 

medium salinity of 1.1 dS.m- 1
, soil salinity increased 
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) with soil depth (cm) between rows and between plants under F and DTF 

treatment at three dates during 2009 tomato growing season. 

to its use by plant. 

Although large amounts of irrigation water was 

used during the growing period (16000 m3.ha·1
) with 

medium salinity of 1. 1 dS .m, soil salinity increased 

in all depths by midseason under both treatments 

between plants on the same row and between rows. 

However, it decreased by the end season (harvest) to 

end up with salinities just a little above the planting 

readings (Fig. 3). It is clear in Fig. 3 that the salinity 

between rows is smaller than between plants. 

Although soil salinity increased in general (Fig. 

3), SAR values decreased with time from planting 

to harvest (Fig. 4) which can be attributed to the 

composition of the irrigation water (SAR = 2.23) 

soluble Na compared with Ca and Mg. The fast 

movement of the mono-valent Na compared with 

The Arab Journal for Arid Environments 6 (2) 33 

the di-valent Ca and Mg could be another reason of 

SAR reduction with time. 

A. Second season (2010) 

Fertigation treatment tomato fruit yield (55 .54 

T.ha· 1
) was insignificantly lower than DTF treatment 

(58.34 T/ha) with CV 7.81 % (Table 5), which is in 

di sagreement with (Hebbar et al. , 2004. , Badr and 

Abou EI-Yazied, 2007. , Shaymaa et al., 2009). 

The reason for the lower F treatment yield might 

be attributed to the application of fertilizers as 

fertigation just in 9 cycles out of 29 irrigation cycles 

in disagreement with Hebbar et al., (2004)., Badr 

and Abou EI-Yazied (2007). , Shaymaa et al. , (2009) 

too who suggested daily and weekly fertigation for 

increasing yield. In this experiment, fertigation was 

applied almost at fourth irrigation in average and 



with DTF treatment 29.95 mg.I·'. ( LSD
0

_
05 

= 0.99). 

These values are smaller than the average value of 

tomato grown in Romania, which is l 04.69 mg.kg­

' (Valerie H. et al., 2011), and that is the safe limit 

under Romanian legislation. The high concentration 

of nitrate in tomato fruits under F treatment can be 

attributed to the concentration of nutrients in the 

wetted bulb of the soil under the emitters where 

almost all active plant roots exist, which is considered 

an important advantage of fertigation. 

The concentration of available K of the composite 

samples taken before planting was small. It increased 

after the application ofK fertilizer by mid season and 

the use of small amounts of K during the vegetative 

growth period under both treatments between plants 

on the planting rows and between rows (Fig. 1 ). The 

high use ofK nutrient at later stages of growth reduced 
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K concentration in soil in spite of the continuous 

application of K. These results encourage altering 

the application rate of K to keep the largest amounts 

to the latest stages of growth. This is the case with 

many tomato growers in the world. Moreover, the 

concentration of Available P between rows remains 

smaller than between plants especially under DTF 

treatment. 

Available P was high at the surface layer (about 

50 mg.kg·') at planting and decreases with depth 

due to P fertilizer application to soil surface and 

mixing it with the surface soil layer and its very slow 

movement in the soil. It decreased from planting to 

mid season and to the end of season especially in the 

upper layer, which means that the P recommendation 

was not adequate under both F and DTF treatments. 

Most of the P reduction was in the upper layer due 
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Fig. 1. Available K (mg.kg·') with soil depth (cm) between rows and between plants under (F) and (DTF) 

treatment at three dates during 2009 tomato growing season. 
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harvest were taken on 2/2/20 I 0. Transplanting the (I 5995 m3.ha·1
) . Higher yield and smaller amount 

variety of tomato seedlings were on 20/3/2010. The of water used under F treatment improved WUE 

same amounts of manure and mineral ferti lizers 

were applied during the second season too. 

Soil moisture monitored using the gravimetric 

method and the amount of water to be added when 

the available water goes down to 80% to reach 

field capacity was calculated and measured using 

a discharge gauge. The amounts of rain during the 

season were less than 4 mm (many events) therefore 

it was considered as negligible. We had 29 irrigations 

cycles with a calculated value of 798 mm and 

application of 997 mm (15% leaching fraction and 

application efficiency of 95%), N and K fertilizers 

were applied 8 times only with the irrigation water 

and plane irrigation water were applied for the rest. 

Tomato fruit were collected IO times. 

Results and Discussion 

A. First season (2009) 

Fertigation treatment (66.8 I T. h·1) significantly 

over yielded DTF treatment (57.76 T. ha· 1
) with 

CV(%) 3.94 and LSD
0

_
05 

= 8.63 T. ha· 1 (Table 4). These 

resul ts are in agreement with (Hebbar, et al., 2004, 

Shaymaa et al., 2009, Badr, and Abou El-Yazied, 

2007) who suggested dai ly and weekly fertigation 

for increasing yield compared with monthly 

fertigation on loamy sand soil. In our experiment, 

we applied fertigation almost at fourth irrigation in 

average and applied N and K fertilizers starting from 

10% of irrigation time to 90% of the time, which 

resulted small yield advantage ofF over DTF. Water 

use under F treatment was less than DTF treatment, 

that is due to higher water content remained in the 

soil at the end of the experiment, although the same 

amount of water was applied under both treatments 
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where the difference was about 17% and the values 

were 4.42 and 3.78 Kg.m3 for F and DTF treatments 

respectively (Table 4). 

Table 4. Amounts of irrigation water applied, 

water used, yield and WUE of tomato under both 

treatments (2009 season). 

-= 
= -~ ~ = >, .... = =- (I} .:: C.J = ; = = ~ c.. .... = '- = -~ yield = = ~ WUE ~ .... .~ r.J .... ·- '-= '- ~ ; ""' e '- .... 

~ .... = .!:: ~ 
~ ~ 

(m3.ha·1) (m3.ha·1) (%} (Kg.ha·1) (Kg.m•J) 

F 15995 15100 95 66809 4.42 

DTF 15995 15290 95 57763 3.78 

The difference in average fruit size between F 

(193 .8 cm3) and DTF (200.8 cm3) treatments was 

small which was around the potential volume of the 

standard volume of the seed producer (Pop Vriend 

Seeds B.V.). The differences in average fruit weight 

203.3g and 214.9 g were not significant between F and 

DTF treatments too. Tomato juice acidity difference 

was significant with pH= 3.803 and 3.9 for F and DTF 

respectively (LSD
0

_
05 

= 0.035). Average Brix values 

under F treatment were higher than DTF values 5.48 

and 5.16 respectively where the acceptable range is 

between 4 and 9 which means better quality fruits 

were produced under F treatments containing larger 

amounts of soluble solids. sweeter minimum level for 

Brix reconstituted fruit juices and reconstituted puree 

is 5 (Codex Stan 247-2005). Plant height under DTF 

treatment 80.33 cm in average was significantly higher 

than under F treatment 63.47 cm in average (LSD 
0.05 

= 6.33 cm), which can be attributed to the application 

of larger amounts of N fertilizers at early stages of 

growth. Higher significant nitrate concentration was 

observed in F treatment fruits 38.15 mg.1·1 compared 



gypsum, which is clear from the high concentration of 

sulfate in the saturated paste extract. 

The experimental design of both seasons is RCBD 

with three replicates using drip irrigation system 

with two treatments namely Fertigation (F) and Drip 

irrigation with Traditional Fertilizer application 

(DTF). Each experimental plot covered 100 m2 
( 5 x 

20 m). Drippers were 40 cm apart, and had discharge 

rates of 4 l.h- 1 and dripper lines were I 00 cm apart. 

efficiency of 95%) and 11 harvests. The fertigation 

treatment received all P fertilizer and 1/10 of N and 

K before planting, and received the rest of N and K 

fertilizers on nine dates during the growing season 

and added with the irrigation water after l 0% to 

90% of each irrigation cycle. The rest of the time 

fresh water was passed through the system to reduce 

the chance of fertilizers precipitation in the irrigation 

tubes. High rate of K fertilizer was applied at late 

stages of the growth, and N and K fertilizers were 

A. First season (2009) applied according to the rates presented in Table 3. 

After the harvest of the previous crop (Faba Table 3. Rates of N, P and K fertilizers applied in 

Bean), composite soil samples were taken before fertigation treatment at different growth stages. 

manure addition at a rate of five T.h-1 and tomato 

planting. Soil samples were taken for the second time 

from the four depths between two plant rows and 

on the planting row mid growing season. After the 

last harvest, soil samples taken in a manner similar 

to the second sampling. The EC of the irrigation 

water ranged between 0.6 -1.4 dS.m- 1 Soil moisture 

monitored using the gravimetric method and the 

amount of water to be added when the available 

water goes down to 80% to reach field capacity was 

calculated and measured using a discharge gauge. 

For traditional fertilization with drip irrigation 

treatment, all the required P, K, and 1/3 of N added 

at planting and the rest in two po1tions until maturity. 

The total amounts of fertilizers were 200 Kg N.h- 1 

as Urea 46%, 80 Kg.h- 1 P
2
0

5 
as TSP 46% and 80 

Kg.h- 1 K
2
0 as Potassium Sulfate 50%. Concerning 

fertigation treatment, all P fertilizer incorporated in 

the top layer with 10% ofN and K fertilizers before 

planting. The amounts of rain during the season 

were less than 7 mm (many events) therefore it was 

considered as negligible. We had 37 irrigations cycles 

with a calculated value of 1321 mm and application 

of 1599 mm ( 15% leaching fraction and application 
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Growth stages N P20 s K20 

Planting - flowering I 0 1 

Flowering - start fruiting 2 0 4 

start fruiting - ripening 2.4 0 4 

Ripening - harvest 
,., 

0 6 .) 

Adapted from: Maar ( 1993)., Holmer and Schnitzler (1997). , 

El Fad! (2004). 

Seeds of Lycopersicon lycopersicum L. 

var., Pakmor tolerant to Fusarium wilt, race 0, 

Stemphy lium (Grey leaf spot) and Verticillium planted 

in the greenhouse on 22/2/2009 and transplanted to 

the field on 4/4/2009. Phonological stages recorded 

in addition to some parameters such as plant height, 

fruit weight, fruit volume, total acidity, sugar 

content and nitrate concentration of the fruit juice. 

The acidity measured using pH meter and titration 

with sodium hydroxide. The results analyzed using 

Genstat 8. 

B. Second season (2010) 

The previous crop was fodder beet, which was 

planted in the same places as tomato and using the 

same treatments. Soil samples after fodder beet 



(58.76T.ha -1
) over furrow irrigated control, drip 

irrigation, 50% fertigation (48.18 T.ha -1
) and 75% 

NPK fertigation (54.16 T.ha -1
). Similarly, fertigation 

treatments recorded significantly higher number 

of fruits and mean fruit weight per plant compared 

to drip and furrow irrigation (Papadopoulos et al. , 

2000). Due to the local consumption need for large 

quantities of fresh tomato and for food industry, we 

have grown tomato in a sequence with fodder beet 

using improved localized irrigation in a study aiming 

to determine: 

1- Water requirement using drip irrigation under 

the Lower Euphrates basin climatic conditions. 

2- The effects of N and K application rates and 

fertigation on yield and quality. 

Materials and Methods 

The experiment was conducted in the experimental 

station of the Arab Center for the Studies of Arid zones 

and Dry lands (ACSAD) in Deir Al-Zoor province, 

which is located on 40° 11' E and 25° 22' N at an 

elevation of 203 m ASL. The chemical and physical 

soil, water and plant analysis took place in ACSAD 

laboratories. The soil classified as mixed Thermic 

torrifluvent with clay texture between 20 and 40 cm 

depth and clay loam texture in other depths (Table l ). 

The clay percentage in each layer is in agreement with 

the CEC. Available P was very good at the top layer 

and low underneath. Available K was low all over the 

profile. A layer containing gypsum appears about 120 

cm below the soil surface. Drainage tiles installed at 

140 cm depth with spacing of 40 m. The chemical 

analysis shows that the soil is slightly saline and 

slightly alkaline (Table 2). Soil is slightly saline down 

to 60 cm depth to become moderately saline below 

according to Smith and Price (2009). On contrary to 

soil salinity, the pH of the saturated paste decrease 

with depth in general. Although the ECe is in the 

slightly to moderately salinity range, the SAR values 

are relatively low because of the presence of high 

concentrations of Ca and Mg in the saturated paste 

extract as result of presence of very small amounts of 

Table 1. Initial physical and fertility soil properties of the experimental site. 

Depth Sand Silt Clay Total. N available.P avai.K avai. B 
Texture 

(cm) (%) (%) (mg.Kg-') 

00-20 30 40 30 Clay loam 0.065 50.6 136.7 1.8 

20-40 20 36 44 Clay 0.048 21.2 103.4 1.4 

40-60 34 32 34 Clay loam 0.005 8.5 56.3 1.6 

60-80 36 32 32 Clay loam 0.005 6.5 40.6 2.0 

Table 2. The pH, ECe (dS. m-1) , and concentration of ions in the saturated paste extract (mmolcJ-1), CEC of 

the soil (mmolc. 100g -1soil) and SAR of the studied soil. 

Depth EC Na + K + ca ++ Mg ++ HCO,- Cl· so .. - CEC 
pH • SAR 

(cm) (dS.m-1) (mmol .. 1-1) (mmolc.lO0g-1
) 

00-20 7.94 3.25 10.38 0.54 19.4 6.96 2.20 3.44 31.72 26.7 2.86 

20-40 7.86 3.47 10.38 0.42 22.8 7.96 1.52 1.94 38.08 43 .2 2.65 

40-60 7.77 3.65 11.08 0.26 19.2 5.14 1.10 2.06 31.42 33.2 3.18 

60-80 7.79 4.21 19.08 0.18 26.1 11.34 1.74 3.86 51.10 32.2 4.41 
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this basin because of the high initial cost and lack 

of expertise except in some research stations. The 

beneficial effects of drip irrigation compared with 

other forms of water management attributed to a 

uniform water application, controlled root zone 

development and better disease management since 

only the soil is wetted whereas the leaf surface stays 

dry. Another advantage is the possibility of injecting 

fertilizers directly into the root zone of the crop to 

enable a uniform and adequate nutrition according 

to actual plant demand (Holmer et al., 1997). 

Drip irrigation can be much more efficient than 

sprinkler irrigation since only the root zone of the 

cropped area irrigated. However, improper irrigation 

management can lead to waste water and leaching 

of soluble chemicals such as nitrate (Dukes et al., 

2006). 

Fertilizer application through drip irrigation 

(fertigation) can reduce fertilizer usage and 

minimize groundwater pollution due to fertilizer 

leaching from excessive irrigation (Badr and Abou 

El-Yazied, 2007). Nutrients can be injected at 

various frequencies (daily to monthly), depending 

on system design constraints, soil type and grower 

preference. Drip irrigation and fertigation with N 

fertilizer sources offer what is probably the ultimate 

in flexibility for N fertilizer management. Fertigation 

through drip irrigation lines can reduce overall 

fertilizer application rates and minimize adverse 

environmental impact of vegetable production, 

consequently N use efficiency (NUE) increases. 

Fertigation increases efficient use of water and 

fertilizers, produces higher yields, improves quality 

of the production and protects environment. With 

a drip-fertigation system uptake of N, P and Kare 

substantially improved. In this respect per unit of 

fertilizer and water applied, higher yield and better 
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quality obtained (Khogali et al., 2011). Daily or 

weekly fertigation significantly increased yield 

compared with monthly fertigation, drip irrigation 

and surface irrigation methods (Badr and Abou El­

Yazied, 2007). 

Tomato (Lycopersicum esculentum L.) is one 

of the most popular and widely grown vegetable 

crops in the world and Syria. All the phosphorus, 

micronutrients and about one third of the nitrogen and 

potassium should be applied and incorporated before 

planting. Nitrogen and K fertigation scheduling 

on daily basis according to growing season was 

suggested by Rosen et al., (2004). Irrigation 

scheduling for tomatoes on daily basis according to 

growing season is sometimes practiced. Nutrients 

uptake, recovery and fertilizer use efficiency (FUE) 

in tomato as affected by fertilization method and 

fertigation studied by (Papadopoulos et al., 2000) 

were 81, 103, 114, 127 and 138 Kg yield.Kg-' NPK 

for furrow, drip irrigation, ½ soil ½ fertigation, ¼ 

soil ¾ fertigation and 100 % fertigation respectively. 

That attributed to even distribution of nutrients 

in fertigation treatments improved fertilizer use 

efficiency and resulted in lesser leaching of NO
3 

and K to deeper soil layers. Hebbar, et al., (2004) 

Noticed significant yield reduction with 75% rate 

fertigation (72.7 T. ha- 1
) and normal fertilizer 

fertigation (73.27 T. ha- 1
) compared to water-soluble 

fertilizers fertigation (WSF). The WSF fertigation 

recorded significantly higher number of fruits per 

plant and fertilizer-use efficiency compared to drip­

and furrow-irrigated controls. Fertigation resulted 

in lesser leaching of NO
3 

N and K to deeper layer 

of soil and fruit yield of tomato was 28% higher in 

drip irrigation (43.87T.ha -1
) over furrow irrigation 

(34.38T.ha -1
). Fertigation with 100% NPK water­

soluble fertilizers increased fruit yield significantly 
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Abstract 

In order to monitor the advantages of fertigation over traditional fertilizers application with drip irrigation 

on tomato yield, quality, and Water Use Efficiency (WUE), an experiment was conducted for two seasons at 

the experimental station of the Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD) in Deir 

Al-Zoor province (Syria). The station is located on 40° 11' E and 25° 22' N at an elevation of 203 m ASL. 

The experimental design of both experiments was RCBD with three replicates using drip irrigation system 

with two treatments namely Fertigation (F) and Drip irrigation with Traditional Fe11ilizer application (DTF). 

The soil classified as mixed thermic torrifluvent with clay texture between 20 and 40 cm depth and clay loam 

texture in other depths. A layer containing gypsum appears about 120 cm below the soil surface. Drainage 

tiles installed at 140 cm depth with spacing of 40 m. The chemical analysis shows that the soil is slightly 

saline and slightly alkaline. Soil and plant analysis performed to monitor soil fertility status, yield quality in 

addition to yield and WUE of tomato grown during 2009 and 2010 seasons. 

Tomato fertigation treatment (66.81 T.ha· 1
) significantly over yielded (DTF) treatment (57.76 T.ha ·1

) 

with LSD
0

_
05 

= 8.63 T.ha· 1, and (WUE) values were 4.43 and 3.78 Kg.m·3 for (F) and (DTF) treatments 

respectively. Tomato juice acidity values with pH meter was 3.8 and 3.9 for F and DTF respectively and 

average Brix values under F treatment 5.48 was higher than that of DTF values 5.16. 

Yield of the F treatment decreased a little during the second growing season to end up with no significant 

differences between the two treatments. Where the yield of (F) treatment decreased about 2% to become 

55.54 T.ha _, and the yield of (DTF) increased about 2% to end up with 58.34 T.ha ·1
• A reduction in soil 

fertility observed by the end of the two growing seasons, which is an indication of the underestimation of 

NPK fertilizers application recommendation of Ministry of Agriculture / Syria for the experimental site. 

Keywords: Tomato, Fertigation, Tradition Fertilization, Drip irrigation, Water Use Efficiency. 

Introduction 

Water problems are emergmg as the most 

compelling issues facing agricultural production 

in Syria because of rapid population increase 

and climatic changes in the Eastern part of the 

Mediterranean Sea. This necessitated looking for 

improving water and fertilizers use efficiency of 
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cultivated crops. In the Euphrates basin, where 

surface water provided by the Syrian government for 

almost free of charges for agricultural use, farmers 

consume large quantities of water using traditional 

basin or furrow irrigation methods to grow field 

crops, forages, fruits and vegetables. 

Farmers in developed countries successfully 

practice drip irrigation and fertigation for crop pro­

duction for many years but it is not practiced in 
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abundance of the ticks vector as a result of the 

suitable climatic conditions and lack of sanitations, 

so it's important to controlling the tick vector which 

can break the transmission cycle. 
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Table 2. Prevalence of Babesia infection by months 4.4 %in eastern Turkey; Inci et al., (2002) detected 

in sheep of Hamman area, Dan-a province, Syria. Babesia ovis in 17.7% of sheep in Turkey. Razmi 

Months Infected animals Male/Female 

January (12.5%) 4/32 2/2 

February (12 .5%) 4/32 2/2 

March (15.6%) 5/32 3/2 

April (21.8%) 7/32 3/4 

May (25%) 8/32 4/4 

June (28.1%) 9/32 5/4 

July (37.5%) 12/32 7/5 

August (31.2%) 10/32 4/6 

September (25%) 8/32 4/4 

October (21.8%) 7/32 3/4 

November (18.7%) 6/32 3/3 

December (15.6%) 32 /5 3/2 

Total (22.1 % ) 85/384 43/42 

The prevalence of Babesia infection in all age 

groups and between male and female sheep and 

goats were not significantly different (P >0.05). 

Animals were infected with different number of 

hard ticks. (Table 3). 

Table 3. Prevalence of Babesia infection by age in 

sheep of Hamman area, Dan-a province, Syria. 

Mean of tick/ 
Age Infected animals 

Animal 

Less than 6 month (17.7%) 45 /8 20 

month- 1 year 6 (28 .5%) 18/63 32 

year 1-2 (25%) 40 /1 0 38 

year 2-3 (20%) 80 / 16 34 

More than 3 year (21.1%) 33/156 31 

Total (22.1 % ) 85/384 Age group/31 

In this study, 22.1 % of sheep were infected with 

Babesia using blood film examination. A higher 

and lower prevalence rates were recorded by many 

authors. Aktas et al. , (2005) recorded Babesia spp in 
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et al. , (2003) recorded Babesia ovis in 23.5% from 

sheep in Iran. Such variation in the prevalence may 

be attributed to several factors including difference 

in localities and consequently difference in climatic 

conditions, which affect the vector activity. The 

reason of high percentage of infected sheep with 

parasitemia in this study, may be because the study 

region in Syria is considered an endemic region and 

the frequency of infective bites by ticks is very high 

and there is the possibility of infection or reinfection 

of the host by Babesia. 

Regarding seasonal variation of prevalence of 

Babesia using blood film examination in sheep, 

in the summer, the highest prevalence proportion 

(32.2%) was recorded, followed by autumn and 

spring (21.8%, 20.8%) respectively and (13.5%) 

in winter. Many authors reported that the highest 

prevalence of Babesia in sheep was observed during 

summer, which is considered the season of high 

activity of tick vector, (Rodriguez, 1989; Trifonov, 

1989). In the present study, the prevalence of Babesia 

infection in all age groups of sheep was statistically 

non-significant. In the enzootic area, the numbers 

of infected ticks are relatively high, young, and old 

animals being continuously exposed to the infected 

tick, perhaps accounting for the stability of the 

prevalence (Morel, 1989). In addition, there was not 

any significant difference between the prevalence of 

Babesia infection in male and female, similar finding 

was observed by Razmi et al. , (2003). 

Conclusion 

In conclusion, results obtained in the present 

study clarifies that Babesia is an important prevalent 

pathogen among sheep in south Syria due to the 



• Preparation of blood smears 

The EDTA-anticoagulated blood smears were 

prepared immediately and added to blood samples. 

The blood smears were fixed with methanol for 5 

min, stained with Giemsa at a dilution of 10% in 

phosphate buffered saline (PBS), pH =7.2 for (30) 

min, and then examined at 1000 X magnification for 

the presence ofBabesia piroplasms using microscopy 

technique. The blood smears were recorded as 

negative for Babesia spp. , if no piroplasms were 

observed in (200) oil-immersion fields. Objects 

suggestive of piroplasms were futiher scrutinized at 

31,000 magnifications (Gelfand, l 995). 

• Statistical analysis 

The results of the present study were analyzed 

using chi-square test. Significant association was 

identified when a P-value of less than (0.05) was 

observed (Snedecor, 1980). 

Results and Discussion 

In the present study, the clinically examination of 

sheep shows that it has chronic icterus and persistent 

fever, mortality rates were 15% during one year. 

Sheep were found infested with hard ticks. Babesia 

detected inside erythrocytes were polymorphous and 

comprised double and single ring forms (Figure 2). 

The examination of Giemsa stained blood smears 

revealed the presence of Babesia in 85 /384 sheep 

samples (22 .1 %).The highest rate was in summer 

(%32.2) whereas the lowest rate was in winter 

(%13 .5) and the infection rate in spring and autumn 

were (%20.8 , %21.8) respectively as showed in 

(Table 1). 

Table 1. Prevalence of Babesia infection by season 

in sheep using blood film examination. 

Season Positive percentage(%) 

Winter 13/96 13 .5 

Spring 20/96 20.8 

Summer 31 /96 32.2 

Autumn 21/96 21.8 

Total 85/384 22.1 

The monthly-related prevalence of Babesia 

infection in sheep reached highest levels in July 

(%37.5).The lowest levels were in January and 

February (% 12.5) (Table 2). 

Figure 2. Babesia in red blood cells. 
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Babesia infection between male and female and among different age groups of sheep was statistically non­

significant. 

Keywords: Babesia, Sheep, Syria. 

Introduction 

Babesiosis is a hemoparasitic disease of domestic 

and wild animals in tropical and subtropical countries. 

The Babes fa spp. is transmitted by various species of 

ixodid ticks, in which a sexual multiplicative cycle 

occurs (Soulsby, 1986; Morel , 1989) 

Ovine babesiosis 1s the most important 

hemoparasitic tick-borne disease of small ruminants 

caused by Babesia ovis , Babesia motasi and Babesia 

crassa (Friedhoff, 1997). 

B. ovis is highly pathogenic especially in sheep 

and causes severe infections, which is charecterized 

by fever, anemia, icterus and haemoglobinuria, the 

disease is caused by Babes ia, may be acute or chronic. 

Mortality rates in susceptible hosts range from (30 

to 50%) in field infections. The pathogenicity of 

B. motasi is not high and appears to be moderately 

virulent. In contrast, B.crassa is considered as being 

non-pathogenic to small ruminants (Friedhoff, 1997; 

Hashemi-Fesharki , 1997). 

Microscopic examination of Giemsa stained 

blood smears remains the most appropriate for the 

diagnosis of acute babesiosis, serological methods 

are frequently employed in determining subclinical 

infections in epidemiological studies. However, these 

methods lack specificity due to cross reactivity with 

other Babesia species; furthermore, false positive 

and negative results are commonly observed in these 

tests (Habela, 1990). 

Due to the major economic impact of babesiosis 

is on the sheep industry this study were carried out 

to determine the seasonal prevalence of Babesia in 
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sheep in south Syria and to relate the prevalence data 

to sex and age of the infected animals. 

Materials and Methods 

• Sampling and experimental procedure 

Due to the lack of recently information on the 

prevalence of babesiosis in sheep in south Syria, 

it was assumed for large sampling procedures an 

infection prevalence of 50%. Sample size was 

calculated based upon this prevalence, accepting 

desired absolute precision of 5% and a level of 

confidence of 95%. Consequently, about (384) 

sheep were tested to judge the mentioned prevalence 

estimation (Thrusfield, 1997). 

From Hamman area- Darra provmce m south 

Syria, thi1ty-two blood samples (sixteen from ewes 

and sixteen from rams) were randomly collected 

monthly from January 2010 to December 2010, 

information on age and sex were recorded. The 

selected animals were clinically examined for the 

presence and number of hard ticks (Figure 1 ). 

Figure 1. The presence of ticks on sheep. 
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Abstract 

Due to the lack of information on the prevalence of babesiosis in sheep in south Syria this research was 

carried out to fill some of the knowledge gaps in the epidemiology of Babesia in addition to determine the 

seasonal prevalence of Babesia in sheep in south Syria and the relate of the prevalence with sex and age of 

the infected animals. Thirty-two blood samples (sixteen from ewes and sixteen from rams) were randomly 

sampled monthly from January 2010 to December 2010. A total of 384 sheep, thin blood smear- based 

diagnostic methods were used to assess the presence of Babesia in sheep. The study revealed that 22.1 % of 

sheep were infected with Babesia. Seasonally, the prevalence of Babesia infection in sheep reached highest 

level in July (%37.5), while reached the lowest level in January and February (%12.5). The prevalence of 
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from Syria and Japan. Festuca arundinacea plants 

contain the endophyte N. coenophialum (Naffaa et 

al., 1998). Isolates from Melica ciliata constitute 

a distinct group, and correspond to N. guerinii 

according to Moon el al., (2007). Isolates from 

Festuca rubra constitute also a distinct group and 

correspond to Epichloefestucae. The Neotyphodium 

isolates from F pratens is from Japan, which is known 

as host for N. uncinatum, were genetically different 

from the USA isolates. In a previous study (Moon et 

al., 2000), microsatellite loci were amplified from all 

endophytes of annual rye-grasses, in plant and pure 

culture DNA preparations, but not in seeds, with 

products observed from four of the five microsatellite 

loci studied except the locus B9. However, in the 

present study, we could obtain amplicons for al 1 

endophytes from seeds at locus B9. The molecular 

detection of some pathogenic fungi in living seeds 

was also reported in a recent study, where Hassan 

et al., (2011) detected Ascochyta rabiei in infected 

chickpea living seeds using specific primers for 

ITS-rDNA region. 

Results of sequencing demonstrate that all 

endophytes in seeds detected by PCR correspond to 

Neotyphodium spp. 
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annual rye-grasses (L. remotum, L. temulentum and 

L. multifl.orum) gave similar profiles (more than 

89% of similarity). However, isolates from the same 

country were closer in comparison with others from 

different countries (Fig 3), where these endophytes 

correspond to Neotyphodium occultans (Moon et 

al., 2000). Endophytes from Lolium perenne (Lp-1 

from Syria, IO 178 and 11314 from France) gave also 

similar profiles, and are classified as N. lolii, except 

the endophytes of 11314 sample which corresponds 

to LpTG-2 group because L. perenne is known to 

lodge these two endophytes. Bright star-II isolated 

also from L. perenne is probably N. lolii, but is 

genetically different from other isolates of N. lolii 

10% 
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Figure 3. Phylogeny tree generated from loci B9 and B 11. The rooted phylogentic tree at Bright starll-4 

was built using Treecon software by the method of Neigbor- Joining. 
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from L. p erenne from USA as they were genetically 

different ) 90 % difference) from other isolates of 

the same species from France and Syria. Bright-star 

II-4 was completely different (100 %) from other 

A B 

isolates, it seems that no endophyte was present in 

this seed, and this result was confirmed by PCR. 

All endophyte isolates (Lr-8 and Lt-10 from Syria, 

Sachiaoba and 53-10-4-4 from Japan) obtained from 

Combination of PCR primers 

D E F 

Origin Sample names Plant species ITS1P / ITS4 ITS1F / ITS4 

C 
Noc1 / ITS4 B11 .1/ B11 .2 B9.1 / B9.4 Noc1 / Noc2 

Syria Lp-1 Lo/ium perenne 

Lr-8 L. remotum 

Lt-10 L. temu/entum 

France 10178 L. perenne 

11314 L. perenne 

Clarine Festuca arundinacea 

660002 F. arundinacea 

650005 F. pratensis 

760001 F. rubra 

R1-4 Me/ica ciliata 

Size Marker>> 

Japan Harusakae F. pratensis 

Sachiaoba L. multiflorum 

53-10-4-4 L. multiflorum 

USA Bright star II L. perenne 

Size Marker >> 

500 bp 1500 bp 500 bp 1500 bp 500 bp 500 bp I 500 bp 500 bp 

Figure 2. Amplicons generated from DNA extracted from a single grass seed, separated on 1 % agarose gel. 

Gels A, B, C, F: from PCR using forward primers designed for rDNA of: (A) plant in general (ITSlP), (B) fungi in 

general (ITS IF) and (C) Neotyphodium sp. (Noel) combined with an universal reverse primer ( ITS4) or (F) a primer 

designed for N. occultans (Noc2) . Gels D and E: from PCR using primers designed for microsatellite (SSR) loci 

(B9.1/B9.4 and B 11 .1/B 11.2). 
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Figure 1. Mycelium observed in Festuca and Lolium seeds by microscope. 

A: L. remotum (Lr-8) from Syria (X20). B: F arundinacea (660002) from France (X40). C: L. perenne (10178) from 

France (X20). D: L. perenne (Lp-1) from Syria (X20). E: L. perenne (11314) from France (X40). F: F arundinacea 

(Clarine) from France (X40). G: L. perenne from USA (X20). H: L. multifiorum (52-10-4-4) from Japan (X20). 

The Arab Journal for Arid Environments 6 (2) 16 



Table 2. Names, sequences and references of primers used in this study. 

Primer Description of primers, 
Primer sequences References 

designed for: names 

ITSlP Plant in general 5'-CCTTATCATTTAGAGGAAGGAG-3 ' Gardes and Bruns, 1993 

ITSlF Fungi in general 5'-CTTGGTCATTTAGGAAGTAA-3 ' Gardes and bruns, 1993 

ITS4 Reverse primer 5. -TCCTCCGCTTATTGATATGC-3 . White et al., 1990 

Noel Neotyphodium occultans 5 ' - TCACTCCCAAACC-CCTGTGGACTTAT-3 ' Sugawara et al., 2006 

Noc2 Neotyphodium occultans 5. - CGCGACGAGACCGCCAA-3 . Sugawara et al. , 2006 

B9 SSR primer 
(B9.l) 5'-AATCGTTGTGCGAGCCATTCTGGC-3' 

Moon et al. , 1999 
(B9.4) 5' -GCCCCTCATGCATTATCTCCTTG-3 ' 

Bll SSR primer 
(BI I. I) 5'-CATGGATGGACAAGAGATTGCACG-3. 

Moon et al., 1999 
(Bl 1.2) 5'-TTCACTGCTACAATTCTGTCCAGC- 3· 

• Statistical analyses 

A phylogentic relationship of 14 isolates was 

performed using SSR data. Distance analyses and 

the rooted phylogentic tree at Bright starll-4 were 

done with the help of the Treecon software by the 

method ofNeigbor-Joining. I 00 bootstrap replicates 

were carried out for this method to indicate the 

significace of each branch ( only values greater than 

50% are shown). 

Results and Discussion 

Microscopic observations showed the presence 

of endophytic mycelium in 90 - 100 % of observed 

seeds with different morphological aspects (Fig. I). 

The mycelia were convoluted as previously described 

by Latch et al. (1988) and Naffaa et al. (1998). 

The results showed that all DNA samples 

produced PCR products confirming that the plant 

DNA template was correctly extracted from all plant 

species studied with the primer pair (ITSlP- ITS4) 

(Fig.2, gel A). Fig. 2 (gel B) shows also that the DNA 

template of fungi was correctly extracted from seeds 
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of al I plant species studied using the primers (ITS 1 F 

- ITS4) for the fungi in general. Specific Primers 

for Neotyphodium species (Noel / ITS4 and Noel/ 

Noc2) successfully generated amplicons from the 

genome of the endophytes in many cases, regardless 

of storage conditions of the seeds (Fig.2, gels C and 

F). 

The SSR markers for Neotyphodium species, 

primers for loci B9 and B 11, generated microsatellite 

amplicons of expected size in seed DNA preparations, 

except the samples from the endophyte of Melica 

ciliata seeds at locus B9 (Fig 2, gels D and E). Six 

bands of sizes from 300 to 2000 bp, and 8 bands of 

sizes from 100 - 1000 bp were obtained at loci B 11 

and B9 respectively. The amplicons generated from 

loci B9 and B 11 were used to produce a phylogenetic 

tree (Fig 3). As seen in the phenogram, all isolates 

from seeds of the same plant species were similar 

(92 - I 00 % similarity), except the isolates from 

Festuca pratensis (65005 from France) which were 

divided into two different groups. Isolates from 

the same plant species were regrouped together 

regardless of the geographical origin of the seeds, 

except for Neotyphodium isolates (Bright-star 11) 



shipped to the National Institute of Livestock and 

Grassland Science in Japan. Living seeds of Lolium 

and Festuca cultivars / experimental lines from Japan 

and USA were also used for comparison (Table 1 ). 

Table 1. Seed sample names, plant species and 

their origin. 

Sample names Plant species Origin 

Lp-1 Lalium perenne Syria 

Lr-8 L. rematum Syria 

Lt-10 L. temulentum Syria 

10178 L. perenne France 

11314 L. perenne France 

Clarine Festuca arundinacea France 

660002 F arundinacea France 

650005 F pratensis France 

760001 F rubra France 

Rl-4 Melica ciliata France 

Harusakae F pratensis Japan 
' . . .,,_.., 

Sachiaoba L. multi.fl.arum Japan 

53-10-4-4 L. multi.fl.arum Japan 

Bright star II L. perenne USA 

• Detection of endophyte mycelium in seeds 

Seeds were soaked overnight in 5 % sodium 

hydroxide, rinsed in water, stained with Aniline 

blue, and 10 seeds of each sample were examined 

with a microscope as recommended by Latch ( 1987) 

to confirm the infection status of the seeds. 

• DNA extraction 

Single seeds were used for DNA extraction. Each 

seed was dried and placed in a polypropylene tube 

and crushed into powder by a small steel ball using 

a Multi-beads shocker (MB400l), Yasui Kikai K.K., 

Osaka) being frozen in liquid nitrogen. Total DNAs, 
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from the samples transferred in ethanol (70 %) or 

from living seeds, were extracted by the DNeasy 

Plant Mini Kit (QIAGEN K.K., Tokyo) following 

the supplier's instructions ( with modification 

concerning the sample amounts). 

• Amplification and sequencing of the rDNA­

ITS region 

Different primer pairs were used to analyse 

different regions of the DNA (Table 2). Polymerase 

chain reaction (PCR) amplification of the nuclear 

ribosomal DNA region as described by Moon et 

al.(2000), using forward primers designed for 

analysis of plant rDNA in general (ITSlP), for fungi 

in general (ITSlF) and Neotyphodium occultans 

Moon, Scott & Christensen (Noel) combined with 

an universal reverse primer ( ITS4) or a primer 

designed for N. occultans (Noc2). Noel and Noc2 

were used to avoid generation of amplicons from 

saprophytic, or parasitic fungi in/ and around the 

seeds. The resulted amplicons were sequenced 

directly as described by White et al. (1990) using 

Noel and ITS4 primers. The sequence data were 

compared with data from known Neotyphodium 

species by using GenBank data and aligned with 

each other by Clustal X program (ver. 1.83, National 

Center for Biotechnology Information, Bethesda, 

MD, USA). 

• Microsatellite profiling 

Microsatellite profiles were amplified from DNA 

preparations as previously described (Moon et al., 

1999). The sequences of the primers used to amplify 

each microsatellite locus (B9.1 & B9.4) and (Bll.1 

& B 11.2) are shown in the table 2. The amplicons 

generated from B9 and B 11 were used to produce a 

phylogenetic tree. 



observations showed the presence of typical mycelium of Neotyphodium endophytes in 90 - 100 % of the 

seeds. Genomic DNA from individual seeds in ethanol, and from living seeds were extracted with the same 

protocol. PCR amplification of all DNA samples, using universal primers for rDNA-ITS region and specific 

primers for Neotyphodium species (Noel and / or Noc2), have successfully generated amplicons from the 

genome of endophytes in most cases, regardless of storage conditions of the seeds. Among SSR markers 

for Neotyphodium species, primers for loci B9 and B 11 generated amplicons of expected size. This study 

demonstrated the possibility to detect and identify the Neotyphodium endophytes from single seeds stored 

in ethanol which can make shipping living samples between countries easy. 

Keywords: Neotyphodium, Endophytic fungi, Grasses, Seeds, Plant quarantine. 

Introduction 

Endophytic fungi belonging to the genus 

Neotyphodium Glenn, Bacon and Hanlin are 

seed transmitted symbionts forming mutualistic 

associations with grasses of the subfamily Poaideae 

(Clay, 1988). They are ecologically and agriculturally 

important fungi producing a range of alkaloids as 

mycotoxins which can affect grazing animals. On the 

other hand, they can enhance the resistance of host 

grasses against insect pests and nematodes (Schardl 

and Phillips, 1997; Clay and Schardl, 2002). Some 

Neotyphodium- grass combinations contain an insect 

toxin (N-formyl loline), while no mammalian toxins 

were detected (Bouton and Easton, 2004; Sugawara 

et al., 2006). 

The Neotyphodium endophytes are indigenous to 

temperate regions of Asia and Europe (Jauhar, 1993), 

but have been introduced to North Africa, Americas, 

Australia and pacific islands including New Zealand 

and Japan. Very few studies on endophytes were 

carried out in the Middle East. Some endophytic 

fungi were observed and isolated for the first time in 

Syrian grasses in 2005 (Naffaa, 2005). 

Although immunological (Hill et al., 2002) and 

DNA-based methods (Groppe and Boller, 1997; 
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Moon et al. 2000) are used to detect endophytes 

in host grasses, microscopic observations of leaf 

sheaths, stems, or seeds are still commonly used due 

to the simplicity of the procedure (Ohkubo et al., 

2000). Observation of chemically cleared flowers 

of infected grasses using differential interference 

contrast microscopy allowed also the detection of 

the endophytes within immature ovaries of host 

plants (Sugawara et al., 2004). 

Research on the fungi is not yet spurred well 

in developing countries, since molecular biology 

studies are required for identification due to their 

simple morphological traits, and their habitat within 

host plants. International cooperation may accelerate 

such studies, but stricter quarantine measures rises 

difficulties for shipping ofliving samples. Therefore, 

to circumvent such difficulties, detection and 

identification of the fungi from a single seed stored 

in ethanol was tested. 

Materials and methods 

• Plant samples 

Seed samples of three Lolium species from Syria, 

as well as two Lolium, four Festuca and one of Melica 

species from France were submerged in ethanol and 
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Abstract 

Seed samples of three Lolium species from Syria, as well as two Lolium, four Festuca and one of 

Melica sp. from France were submerged in ethanol and shipped to Japan for analysis. Living seeds of 

three Lolium and one F estuca cultivar from Japan and USA were also used for comparison. Microscopic 
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seedling establishment, increased tiller production, 

and tiller survival. Lower yields following disc and 

conventional tillage were mainly due to fewer heads 

. m·2 (Table 1). 

Effect of tillage system on precipitation use 

efficiency 

There was also an effect of tillage on wheat 

precipitation use efficiency. No tillage treatment 

reached a significantly higher precipitation use 

efficiency (PUE) level (8.6 Kg mm·' ha·' ) than MT 

and CT (7.4 and 7.2 Kg mm· ' ha·' respectively), as 

averaged across years, because of better water usage 

in the pre- anthesis period for semi-arid conditions, 

where plant usually suffer of drought and heat 

terminal stresses (Table 2). 

Table 2. Mean precipitation use efficiency (PUE) 

of wheat under three tillage systems . 

Tillage system PUE (Kg mm·' ha·') 

No tillage (NT) 8.6 a 

Double disk (MT) 7.4 b 

Conventional tillage (CT) 7.2 b 

L.S.D o.os 1.4 

Tillage system and soil water content 

The results showed that the amount of water 

in the top 0.2 m of the soil decreased significantly 

from one tillage system to another in the following 

sequences: NT > MT > CT (Fig. 1 ). These results 

indicate that the water content in the soil is associated 

with crop residue management. Crop residues reduce 

runoff, increase water infiltration and reduce soil 

evaporation. But in dry land farming these effects 

may be reduced or may even disappear if the crops 

don't produce enough residues, or if the residues are 

not left on the soil surface for weed control. 

The superior effect of no-till in comparison to 
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conventional tillage system was due to lower water 

evaporation from soil, which is often combined with 

enhanced soil water availability for plants in the 

rihizosphere (De Vita et al. , 2007) . 

100 200 250 350 

Figure 1. Monthly precipitation and top soil water 

content under three different tillage systems. 

In general, increased yield and yield components 

under conservation tillage system compared to 

reduced and conventional tillage systems is highly 

attributable to improving the soil moisture content 

via reducing the rate of water loss by evaporation 

and thereby increasing the amount of water at the 

plant available tension, which will play a pivotal role 

in increasing precipitation use efficiency (Rainwater 

productivity) and reducing the resilience of the 

cultivated crops to terminal drought and heat stresses, 

indicating the relevance of conservation agriculture 

as a promising more productive, profitable and 

sustainable farming system. 
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Results and Discussion 

Effect of tillage system on wheat grain yield 

It has been found that the amount of wheat 

grain yield and response to the tillage systems 

varied depending on the amount and distribution of 

precipitation in each growing season. We have taken 

the average grain yield because the main purpose 

of the study was to compare the different tillage 

systems rather than the impact of the variation in 

the environmental factors. In general, grain yield 

was significantly higher (5057 Kg . ha- 1
) in the no­

tillage treatment compared to the double disc and 

conventional tillage treatments ( 4821 and 4683 Kg . 

ha- 1 respectively). The grain yield ranking from the 

highest to the lowest was NT > MT > CT, indicating 

that grain production increased as tillage intensity 

decreased (Table 1 ). The lower grain yield with CT 

compared to the other two treatments might have 

been partly due to the greater water loss, due to 

exposure of the wet sub-soil layers to direct sunlight 

as a consequence of soil inversion, or due to lower 

root development. 

Bradford and Peterson (2002) related wheat 

yield increase to improved physical, and moisture 

conditions. Campbell and Janzen (1995) related 

increased yields of wheat under NT to a reduction 

of soil moisture loss and increase of organic carbon 

at the surface horizons. Frequently, the literature 

shows that soils under a no-tillage system are more 

humid because of the accumulation of crop residues 

on the soils surface (Smith and Elliott, 1990) and 

that crop yield values are greater for no-tillage than 

for CT (Unger, 1990; Sakine, 2005). Rieger et al. , 

(2008) showed that the wheat grain yield decreased 

by 3% under no-till compared to conventional 

and minimum tillage treatments, this was mainly 

attributed to fewer ears per unit land area and a 

significantly lower thousand-kernel weight. 
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Table 1. Average wheat grain yield and yield 

components under three tillage systems . 
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Several authors described a higher bulk density 

in soils under conservation tillage system (Moreno 

et al. , 2000; Pelegrin et al., 1990; Hill et al., 1985) 

during the complete agricultural cycle. Increased 

bulk density is associated with soil compaction and 

changes in total porosity and pore geometry (Horton 

et al., 1989). Soils under conservation tillage systems 

appear to have a large properties of small pores ( <15 

µm radii) in relation to CT (Hill et al., 1985). This 

will increase the water retention capacity of the 

soil at any matric potential, and reduces the water 

availability for plants, and plants are consequently 

submitted to higher stress conditions under NT than 

these under CT and MT treatments. 

Effect of tillage system on yield components 

There was significant effect of tillage on head 

density (Table 1) and kernels per head when averaged 

across years. But tillage system did not significantly 

affect 1000-kernel weight (Table 1 ). Head density 

was significantly higher in the no tillage treatment 

( 481 spikes . m-2) than in the other treatments (800 

and 795 spikes . m-2 respectively). This large number 

of heads under no-tillage might be attributed to better 



All the tillage treatments were fixed and repeated on 

the same plot during the experiment period. Wheat 

was drilled at a rate of 200 kg ha- 1 on 15 November. 

The distance between rows was 17 cm, and 10 cm 

between plants within the same row. The length 

of the raw was 10 m, where each plot (replicate) 

contained 40 rows), for the no-till treatment, while 

the same seeding rate was conventionally planted 

for the other tillage treatments. Vetch was drilled 

at a seeding rate of 120 kg ha- 1 on 13 November. 

The distance between rows was 20 cm, and 10 cm 

between plants within the same row. The length 

of the raw was 10 m, where each plot (replicate) 

contained 40 rows), for the no-till treatment, while 

the same seeding rate was conventionally planted 

for the other tillage treatments. The planting was 

done by using a direct driller (Funkhouser), which is 

imported from Brazil. 

Fertilizer applications were based on the 

recommended regional guidelines, and based on the 

soil analysis. Only a small amount of residues was 

left on the soil surface for the no-till treatment. In 

both tillage systems, crop residues were incorporated 

into the topsoil following the traditional practice 

in the area (in July or August). The crop residues 

remaining on the soil surface covered less than 30% 

of the soil surface. 

Investigated traits 

1. Number of spikes per square meter: Three 

random square meters from each plot/replicate, 

from each tillage treatment were harvested, 

and the total number of spikes was counted, 

and then divided by three to get the number of 

spike per m2
• 

2. Number of kernels per spike: The fertile spikes 

were completely threshed, and the number of the 

grains was recorded by using an electric grain 
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counter, then the resulting value was divided by 

the number of the spikes. 

3. 1000-kernel weight (gm): The 1000-kenel 

weight was computed based on the following 

equation: 

[(Grain weight) - (weight of impurities + weight of 

broken seeds)/ Total number of grains] x I 000 

4. Grain yield (Kg . ha-1): The average weight of 

grains per square meter was converted from gm. 

m-2 into Kg . ha-1• 

5. Precipitation Use Efficiency (Kg . mm-1 
• ha-'): 

Precipitation Use Efficiency (PUE) is defined as 

the ratio of grain weight to the total amount of 

water utilized by plant per land unit area. This 

trait is highly correlated with economic yield 

under dry farming system. It is calculated from 

the following formula: 

PUE = Grain weight per hectare / (annual 

precipitation - water lost by evaporation) 

6. Soil moisture content: A compound soil sample 

was taken randomly from each plot, by means of 

a 411 post hole auger, number of samples collected 

from each plot were representative of the plot area 

(5 samples). Ten gram of the air dry soil sample 

transferred to a weighed silica dish and put in an 

air oven at 105 °C and dried for 16 hours. The soil 

sample then cooled in a desiccator and weighed. 

The loss in the weight represents the soil moisture 

content (Chopra and Anwar, 1991 ). 

Experimental design and statistical analysis 

The experiment was laid in a randomized 

complete block design (RCBD), and each treatment 

was repeated three times (replicates). The data 

were compiled, tabulated and statistically analyzed 

using M-Stat-C to compute the least significant 

difference (LSD) at 0.05 level of significance 

among the investigated tillage treatments. 



(Lal and Kimble, 1997). Strategies for SOC restoration 

by adoption of recommended management practices 

include conversion from conventional tillage to no­

till, increasing cropping intensity by eliminating 

summer fallows, using highly diverse rotations, 

introducing forage legumes and grass mixtures in the 

rotation cycle increasing crop production and C input 

into the soil (Hao et al., 2002). 

In dry farming areas, the soil moisturecontent 

varies during the growth cycle. This variability is due 

to the annual climatic cycle and to tillage operations, 

which drastically alter both the total pore space and 

relationship between macro- and micro pores. The 

water content can also be affected by the amount 

of water consumed by the crop (transpiration). One 

of the main objectives of using cropping systems 

in semi-arid climates is to improve the efficiency 

of water use (Nielsen, 2002). Conservation tillage 

systems allow farmers to employ sustainable 

agricultural practices and enjoying at the same time 

savings in supplies (Davis and Payne, 1992). 

Several experiments have demonstrated that 

different tillage systems applied to clayey soils 

help retain varying amounts of water in dry areas 

(Goss et al., 1978). Plants and crop in particular 

need relatively deep soil. The roots of wheat for 

instance, are known to reach depth of more than 

1 m, although the greatest root density is found in 

the first 0.6 m (Wulfsohn et al., 1996). In intensive 

tillage systems that don't make use of subsoiling 

ploughs, a pan develops below the worked horizon, 

which alters both the hydrological and mechanical 

properties of the soil profile. This limits the depth of 

the root system (Josa-March et al., 2002). For this 

reason, the water content in this ploughing layer is 

of particular importance when growing cereals, as 

most root development occurs above this depth. 

Farmers in the east and northeast region of Syria 
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grow wheat which is rotated with legumes, such as 

vetch, lentil, and chickpea. Conventional tillage with 

mouldboard ploughing is commonly used in this 

region, but conservation tillage (minimum and no­

tillage) has not yet been introduced. Crop response 

to tillage systems is diverse due to the complex 

interactions between tillage-induced soil edaphic, 

crop requirements, and weather. 

The objective of this research work is to evaluate 

the impact of different tillage systems on wheat yield 

and yield components under rainfed conditions, 

and to assess the role of no-till in the improvement 

of precipitation use efficiency and soil moisture 

content. 

Materials and Methods 

A field experiment was conducted to determine 

the effects of three tillage systems on crop yield and 

yield components in durum wheat (Triticum durum 

var. turgidum) (Variety Acsad
1
io

5
), alternated with 

vetch (Vzcia sativa L.) as a crop rotation during three 

growing seasons (2007 - 2010) on a clay-loam soil in 

the North East region, Syria (Amooda region, which 

belongs to Al-Khamishli city), in a farmer's field. 

The ten year average precipitation, temperature and 

relative humidity values for the experimental sites 

were 510 mm, 17 °C, and 7 5% respectively, the 

annual rainfall and the top soil's water content were 

monitored weekly using two permanent sets of TDR 

probes of 0.20 m in length, which were vertically 

installed in each plot. 

The tillage treatments consisted of no- tillage (NT), 

double disc tillage (MT): two passes of disking; and 

conventional tillage (CT): mouldboard ploughing 

followed by two passes of tandem disk. All disc 

operations were performed to a depth of 8 - 10 cm. 



The response of cereals to conservation tillage 

practices is variable. Higher yields are usually 

attributed to increased water retention or utilization 

by the crop, especially in arid and semi-arid regions, 

while lower yields are attributed to greater disease, 

weed spreeding and nitrogen (N), immobilization 

(McMaster et al., 2002). 

It has been found that when soil moisture limited 

plant growth, grain yield was always equal or greater 

in conservation tillage than in mouldboard ploughing, 

and positively correlated with earlier/greater seedling 

emergence and autumn growth (Lopez-Bellido et al., 

1996). Some authors found that conservation tillage 

might reduce yield through decreased N availability 

(Rao and Dao, 1996). However, residue retention 

by conservation tillage such as shallow or reduced 

tillage practices can over the long term, improve soil 

structure and nutrients cycling. 

Tillage is responsible for most soil degradation in 

the Mediterranean basin (Six et al., 1999). No-tillage 

(NT) accompanied with suitable crop rotation causes 

an increase in the microbial biomass carbon (MBC) 

compared to conventional tillage (CT) (Dick, 1992). 

This could be attributed to several factors (Smith and 

Elliott, 1990). Plant residues lower soil temperature, 

and increase water content, soil aggregation and C 

content compared to CT systems, whereas removal 

of crop residues exposes soil surface to direct sun 

light, increasing the rate of water loss by evaporation 

(Roman and Agnes, 2005). The accumulation of crop 

residues at the soil surface provides substrates for soil 

microorganisms, which accounts for higher microbial 

biomass carbon at the surface under no-till system. 

Soil microorganisms mediate mineralization of soil 

organic matter (SOM) and nutrients (Mrabet, 2000). 

Soil aggregation and aggregate dynamics are 

important in facilitating water infiltration, providing 
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adequate habitat and protection for soil organisms, 

supplying oxygen to roots, and preventing soil 

erosion (Denef et al., 2001; Franzluebbers, 2002
3

, b). 

The continued existence oflarge pores in the soil that 

favor high infiltration rates and aeration depends on 

the stability oflarger aggregates. Soil aggregation is 

also one of the principle processes responsible for 

carbon sequestration in soils (Lal et al., 1997) and 

in tum, structural degradation provokes soil organic 

matter loss (Six et al., 1999). Soil management 

systems that leave more plant residues on the soil 

surface generally allow improvements in soil 

aggregation and aggregate stability (Carpendo and 

Mielniczuk, 1990). 

Annual grain legumes, grown m rotation with 

cereal crops, can contribute to the total pool of N in 

the soil and improve yields of cereals (Herridge et 

al., 1995). Legumes with a large harvested N index 

can only make a marginal contribution to the N­

status of the soil, even when non-harvested residue 

is incorporated in the soil (Carranca et al., 1999). 

No-till practices that maximize conservation of the 

legume residue and carry over residue from previous 

crops are necessary for sustainable production of 

legume crops on highly erodible soil landscapes 

(Miller et al., 2002). 

Continuous conventional tillage reduced soil 

organic matter, independently of the rotation (Mrabet 

et al., 2001). The crop rotation with legumes breaks 

the soil pathogen cycles, and restores fertility 

(Halvorson et al., 2000; Fischer et al., 2002). 

When maintaining a sufficient level of residues 

at the surface, the soil is protected against erosion 

and its organic carbon may significantly increase 

(Mrabet, 2000). 

Restoration of soil organic carbon (SOC) in arable 

lands represents a potential sink for atmospheric CO
2 
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Abstract 

The key problem of agricultural production in arid and semi-arid environments is the steady decline in 

the annual precipitation and soil fertility, especially under rainfed conditions. Implementing of the suitable 

agricultural practices help in improvement the utilization efficiency of the natural resources, and crops 

productivity, and as consequence the stabilization and sustainability of the agricultural production. 

Conservation agriculture (CA) system is considered as one of the most important adaptive approaches 

mitigating the vulnerability of the agro-ecosystems to climate change, and increasing the capability of the 

cropping systems to adapt with drought, where it helps to improve rainwater productivity (Precipitation use 

efficiency). This will help increasing the productivity of the precious rainwater by converting each rain drop 

into dry matter "More crop per drop", thereby increasing field crops' yield and yield stability, which are very 

important prerequisites for water and food security. 

Management of the frequency and type of tillage can stop soil degradation and improve soil quality, 

where tillage disrupts soil aggregates and enhances the oxidation of soil organic matter. 

A field experiment was conducted in the North East of Syria, during three consecutive growing seasons 

(2007 /2008 - 2008/2009 - 2009/2010), to study the effect of three different tillage systems [No tillage (NT), 

double disc tillage (MT) and conventional tillage (CT)] on wheat crop yield, grown in a rotation with vetch. 

The experiment was laid in randomized complete block design (RCBD), with three replications. 

The highest grain yield was obtained with no- tillage system (5057 Kg . ha- 1
) compared with double disk 

and conventional tillage (4821, 4683 Kg. ha- 1 respectively). 

Heads density and number of kernels per head increased significantly with no-tillage (841 heads. m-2, 48 

Kernel . Head- 1
), but tillage practices had no significant effect on thousand kernel weight. Precipitation use 

efficiency was significantly higher under no-till (7 .6 Kg.mm-' . ha- 1
) compared with the other tillage systems 

(7.4 and 7.2 Kg.mm- 1 • ha- 1 respectively). 

Soil moisture content was significantly higher under no-tillage compared with minimum and conventional 

tillage systems, at different growth stages. 

Keywords: Conservation agriculture, Water productivity, Yield components, Climate change, Wheat. 

Introduction Mediterranean dry land crops is usually low and 

widely variable due to high seasonal variability 

of rainfall, with 85% of annual rainfall occurring 

The Mediterranean reg10n encompasses a during the months of October to April. This variation 

wide variety of agricultural systems where water 

is one of the main keys to productivity. Yield of 
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in rain causes 75% of the variation in wheat yield 

(Kun, 1988). 
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Foreword 

Since its inception, The Arab Center for the Studies of Arid Zones and Dry Lands ACSAD 
has fulfilled many scientific achievements in various areas, that grant him the trust of research 
institutions and regional and international organizations, therefore ACSAD earns the name 

of the Arab house of expertise. 

Regarding ACSAD rising role and its believe of the necessity of science and technology 

communication, ACS AD gives a great importance to transfer knowledge and new technologies 

to Arab countries through disseminating and publishing the results of its studies, where the 

Arab Journal for Arid Environments supports the Center's mission, vision and goal in order 

to achieve better Arab agricultural development. 

The Editorial Board is pleased to announce the publication of the new issue (No.9) of the 

Arab Journal for Arid Environments. This issue has the size of two issues and contains 

a number of researches in both Arabic and English languages. We would like to express 
our sincere thanks to all the researchers for their contributions and the reviewers for""their 

objectiveness. 

The Editorial Board, of this issue, was more cautious and worked harder to upgrade the 

level of the journal. We always look for the excellence and rise to the top, aiming to achieve 

further development and success. This remains subject to your support to the ambitious 

plans of the aspirations of the journal to keep up-to-date. We reaffirm that keeping the success 

and excellence requires more efforts to match the journal objectives with our ambitions, the 

continuation of this work requires your advices, corrections and we welcome all the sincere 

efforts and constructive proposal in the hope that this issue will arrive to a wider readers, and 

achieve the primary target of this journal to be an important scientific reference , to serve the 

Arab agricultural development. 

Managing Editor 

Director General 

Prof. Rafik Ali Saleh 
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