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Evaluation of the Relevance of Conservation Agriculture in Improving Wheat
Production Capacity and Rainwater Use Efficiency under Rainfed Conditions

Ahstract

A field trial was conducted in the lzra'a Research Station, Dara'a
governorate, Syria, during the two consecutive growing seasons (2011 -
201212012 - 2013), in order to evaluate the performance of some durum
(Doumal and Douma3) and bread (Douma2 and Douma4) varieties under
conservation agdculturc compared with conventional system (Seed-be
preparation and removal of the crop residues), with crop rotation
(Chickpea, lentils and vetch) and without it. The experiment was laid
according to factorial split-split randomized complete block design
(RCBD) with three replications, It has been found that the average
number of grains per unit land area was significantly higher during the
second growing season, under conservation agriculture (CA), in crop
rotation with vetch and lentils, in the two bread wheat varieties Douma2
and Douma4, when 50% of the crop residues were left on the soil surface
(5932 and 5831 Kernel . m-2 respectively). 1000-kenel weight was
significantly higher during the second growing season under conservation
agriculture, in crop rotation with chickpea, in the durum wheat variety
Doumal, when (50, 100 and 75%) of crop residues were left (41.9t,
41.83 and 41.74 g respectively) without significant differences among
them. The average grain yield and the rainwater use efflrciency were
significantly higher during the second growing season, under
conservation agriculture, in crop rotation with lentils, in the durum wheat
variety Doumal, when (50, 100 and 75%) of crop residues were left
(234.60,228.50 and226.70 Kg. Dounom-l; 10.90, 10.62 and 10.53 Kg.
har . mm-r respectively). These results indicate the superiority of CA
over the conventional tillage system and the importance of implementing
CA as a holistic package to increase the productivity of crop and water
under dry farming systems.

Key words: Conservation Agriculture, Conventional Agriculture, Grain
yield components, Rainwater use efliciency.
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r-dl jD.. 't :,,* *lcYf * -itfut u)-l L -:i o ,-.rlS ,''i- .Aoll:Jl ! J^ o# i+= .iful

Y}!A J-!\'t iJ3yr ,=-cL,)}te-,r^ltc- LtuiJ! (L37.41) yJ,l.A Jisvt ,r.,l3r*-.!);Jr

rE y Lrl*li: ,(a 36.76) iLilJl 4.c[lt illn dt.: "t"ri,." .5JcYl crls, .(L34.70)

c:i+t q,ll ';i.+illetiJl ,J't3,* *.lcYl ,$: .(2,,1-rr+ll) (L 35.35) aJllir'llL!;Jl

,36.71) 1 -( t:r LJi*-. 9tr-# ,-lrr.:r c,1,- :llj ,9"r,.J1 .rJ3,.-.- a-!; a:-]r-tt l-,r_lJl k+

kJ 6S C oll lJiir+ll Cl.ill sr 
"LJ,i,* irYl o15 ag= d .(Clr:ll ,J' t 36.50

e-.ill sir- .erJ 
"Lr,i,* ,-t'!t i= -it'Vt a;3 J--,r:," gLs, .(L 34.99) i*eblt LrJl

crJ 
'Lri,- (irYl J1.S iJJs *s .(Clrll ;, L 37 .26 ,37 ,61) (31.3.r .1L3r) ,r*,LiJl

4-=lJls.s_i d,:uj-ll r.,c,;rL..l C e!..r!.r .(a34.24) (zu_:r) gztlle ill , i, -

eill -ili-.-i 6* L,lLl! (aL:r ,2L3r),p!ll C-.ill -it,. i .snyo6 -*--i. ,,:_2!l ;-

i:;]l ,Jilxl A:!jJ .=! a..ililt 6r-= ir\-,j Jl .f.:: drJl J,.!l ,(:L:rr .rL;r) ,=*\ill

GJ^J j- -.iJl ,:!:nll All,.r a+liS f- , ,,1 .J ., !,rt-ll e):-.| iJii d}i ils*ii.ll ,,J:-ll Lr*

4L,t-,ll JJ-- &t .=Jc +.,s- JEll ;JrnJl .-5.,-Jl i-r-,: -"rl..,..1 , 
, 'i .j Ji .ilS.,.ii.ll , 

, Ui-ll 4+^+

clj,.Jl ,Jit illl etiill ,5s'f.,r;.-,rloYl a=.ifVt Al_r L u1-;fs3 .(1984) Gifford

a-.r;;,- ot i# ,e.r-r3 a-.r..!ll ef-, O+ &lJl , b-----lt !tr Ci- (%100,50) l-at'

k+ dlj .Jli-,.',..J+lll CJ.ilt t ,- ?tr-r_.r+;,X ,(Jt,:.It J. a36.42,36.45)t-e+

a.-,-.,..Jslll CJjJI ..+'Lri'-;rYl cllS :y-,"+ ,(t 36.35) , L-.-Jl !tr (.l- yo75L.iA

g-r+ &Ln C 4+"X! l-r)-,.3 .(a35.26) J{lJl LI-,*.--J| !E J-lS rai- Lf,;i ;r

10



-.dl JDi'Lru'o *lcYl ;lS a-5 JVf ;; I ,:.. ;i ,u,i.,..11 k-.+ e ,",],r:;Jl

,J'^,i,r'^ .r qrJl!.#uJl elJll d.i-LilJlLliJl , iL,L,-,-", ,s.L:Jlt'LJl

,100 ,50) el>.Jt- o+-e ,(rL-rr) .,*,lill e*ill .ii- g9J ,i;c[ll al.ll ,J rr^.ll

a 41.74.41.83 ,41.91) k+ L.r!- ?trrj a::.,._r ,salJl clr*-Jt !U 
"r. 

(%75

+.e!rll . ;,rii,''-1 .cl:!l .s-Ul c-,-:-ll ,)i-t'L--r.t,- dJyl OiS C*- d.(Jl-;iJl ,,Jc

,;.t,!l e..ill , ;i. - 6r.1 ,i*!.,JI '"-,J.Jl k# ,i1t1 d Jl a-*,J)=Xl CJ.slI ."+ .{.rili.ll

L L c.. dt3ill .ra Orr- .(t 30.14) 6pLJl , L---Jl !q ,J.lS c,t;i U.,:', ,(2L3r)

4r^i C eil3l .rA ,+ .1ZOt l) ;,=';! "{ J.-i L" 6.: ,(2005) Sakine CI &;
,-lr-^ r, !tr ..r* i+-,t; eLrS .jlr, 1-,,*,1.i^ll i;rlrjll UJJI J.,.i':.. J L;i.!l i-Jt! 6.r-c.

GL ilillJl F Cr-, ,LJ;ll ei.-, dr- ,*l$l )i..,:jL.!:-ll -r.ii Ll'''-o J+Ei sr dplJl

;rL;,rJj 1;rj+ U ,.,,e+.ll *):-l izii JD-= i.-l--r ."lrl.i :.;:-;6JGl .,5ul i.,;iJl rc-.:=-

J=,:dlelbl rl-,rrl gf-{lJl -ea clJl !Y ,,,yi^11 Jl al--!rl irJl (-lidl dlF a+^s

.un i+oi;!iiL-ayt .(=r+it) ,,, ^.\l ,J!(,jr*Jb.,_lb!t) rr..-"ll rr- d#l

;!i.qhlJl &-Jl Ui+ LJill Ltxr .LJill i--)Li pc cDii .r*.jLll i-r;il| ,-e_i-^

dt^ll .arYq Lj,ill eljil .d #..i ;i ;Sa 4J'lrjllU;.ll .',s J-rs:ll J:^-Jl r:-._:

-t*ll !,-*l .gr.:ill e.^ill -orLj,Jl ,si'9..,Le,e-.pS,Jl $rll iJ.-lll-,=..-ll;;r,''.,',Jl

futJl ;rlJl i.;.S;rL; ,Jl .Jr,_., l- .isj_jF;ll at-,:"tll :.+Lc. ,5s Jl;ll J*-b.ll -+jljl

r.r-c i.rL; C g.e,yc:Jl J,^Yl .liX^b,,,:i-ll cit*ii ojL_, LDLi i--EJb i.:- ll

ll



,:" [ ,il':, ,

i8.84t--9610tr:l----------------# J..,.r
39.01 I cA75 I .-'-.:
rqrs_[--%s ll #i,*
#t-1:##,'*tl
3e2r Tffi,i.I]l;I
i8r, lT,ffiIl ffi'
-,,ffiffi8'.3srtl-m-T.l
]7Rq-ffit u++ i

ffi,#.36ssl-ffi -Tl-I..-
36.60 ["4ffib:{ 1'l' +iii'
x.ee I 9/nxi . l. i:rtt
3seiTlffi."I +tdti
3sr6T&B..']
r?.eo f-:fF--EFr3r%T{rc@F
re.os [:,: (+#ff.airr4! r.1., +, r

3s66 fffiJtrilI3s2oTlffiffil3s7r-El:ffi:Ftl

38.00 39.48 37.46 41.13 3'7.50 4r.83 36.s2 34.49 37.95 34.78
37.91 39.3 5 37 .71 40.77 37.18 41.74 36.47 34.76 37.82 34.27
38.07 39.5 I 37 _82 40.85 37.46 41.91 36.62 34.85 37.81 34.67
36.61 37.89 36_94 38.75 36.18 39.68 35.34 33.99 16.5s 33.1I
35.59 36.60 3 5.68 37.65 34.89 38.1 7 34.58 33.05 3s.7 1 32.89
38.30 39.61 38.22 40.77 38.86 40.57 36.99 35. l5 37.81 35.80
38.02 39.34 37.92 40.57 38.s0 40.38 36.70 34.87 37.61 35.52
38.25 39.49 38.1 8 40.14 38.t4 40.89 37.O2 i5.44 3'7.83 35.s3
36.78 37.98 36.61 39.24 3 7.03 39.02 35.58 33.49 36.67 34.08
3 5.63 36.79 35.88 37 .66 35.62 31.99 34.47 32.t2 36.19 32.60
37.32 38.70 37.70 40.21 36.76 40.tI 35.95 34.68 i7.iI 33.68
37 .04 38.43 37.57 39.97 36.18 39.99 35.66 14.54 :]6.95 JJ.ZO
37.26 38.67 37.71 40.t6 36.44 40.36 35.84 34.35 3't.41 33.62
36.17 3'7.48 36_61 39.02 35.29 38.99 34.85 34.00 36.50 f2.28
35.16 36.3 s 35.51 37.56 34.68 37.63 33.98 32.12 3s.34 31.70
36.36 37.84 17.40 19.26 35.83 18.87 34.87 13.81 36.29 32.82
36.39 37.8'7 36.68 38.92 36.60 39.27 34.92 33.6s 36.07 33.3s
36.60 38.06 3't.63 38.85 36.54 39.21 35.14 34.43 3s.82 33.65
35.54 36.89 36.21 38.07 35.04 3 8.25 34.19 JJ.J J 35.44 32.02
34.26 35.30 35.25 36.67 ji_tx 36.08 33.23 f2.49 34.51 30.14
36.76 38.08 37.03 39.34 36_40 39.5 5 35.44 34.01 36.68 33.49
35.78 37.r8 36.61 38.32 35.78 37 .99 34.3 8 33.46 35.63 32.49
36.03 37 .41 36.80 3a.14 35.94 38.16 34.66 33.90 36.05 32.62
35.45 36.95 36.26 t6. t I 3 5.65 3'7;t2 33.95 33.23 35.04 3 1.86
34.15 35.44 3s.13 36.08 34.12 36.41 32.87 32.32 34.12 29.84
35.3 5 36.'74 36.20 37.83 35.37 37.57 33.96 33.23 35_21 31.70

.ict;lt o-.,,s.,.1). (e) iF,-ilft 63 Ljl" .3 cj.rqll

.(E) r;'*itr rrrir' ,(D) .iu,.I .(c) 4rrt l !rrJ! ,(B) i-$'ri C*.(a) ,t;clrn p.t*rr

,fll-.--Yl LLLill eiEi 6. J;,=\ :Grain yield ('-p.rs..&s) i,.l.rlt iJiJt!*j" - 3

i+,.11 illl L .ui" all, .4+.,,sll alill L yi^ 4i*a sr (p<0.05) L;:,* .:l-!ei r:=.-:

e Lrlil! (''fr. .6s 192.70) Vr-Uo ,xVr dL:ll .,-cbJl #l cD-i *J'!t 
"u3'

aLLj,''-",'Lr:,-.=JcYl ,11, .(t'#r. .as 168.20) YA (..iSVf &Yl G-cliJl r..*JJl

(E) ABCD BCD ACD CD ABD BD AD (D) ABC BC AC (c) AB (B) (A)
0.09 0.89 0_63 0.63 0.44 0.44 0.31 0.31 0.22 0.44 0.3 r 0.31 0.22 0. t6 0.11 0.61

ABCDE BCDE ACDE CDE ABDE BDE ADE DE ABCE BCE ACE CE ABE BE AE
Kl 0.76 | 0.53 | 0.53 10.38 I ois 102iT027 IoleI 0.38 I0.27 1027 l0.le l0.le 10.13 10.13

l.3l

12



.&s 172.90) o++'lfill 4-cUJl flJ; e L_.rliil! .1'-;:;, . as 188.00) aliul 4-elrjJl

,"".irl ,Jl i-,-.J+illel.ill i'tJj,* pYl i-,lr-ll alJl L yl. alS-r .(3 ,clr'.rt; 1t--r.,

ii,,sll ali.ll L y1o .rlS; .('-e-r, .aS 188.40) o,,&ll ,1r.==- i-!;r; +U-!l '"JJl k+

..t3r.,.-e (aL3r ,1L3.r ,3L3r) ,ptll e.-ill . ;" J !,*,iill e-.!ll !Fn- LrJ'1,r:,,-.rlcYl

O1S i*^ # ,(,Jlr:Jl .,L t-p3: .aS 180.60 ,182.10 ,182,10) 1-{+ i*i,- 9L!#

Lr,,"- *t !r .rLS, .('--r. .as 176.90) (,Ur.) +-,,;J.lle-ill , ;r. ^.erJ'L-;,*;rYl

ef-. 0; &lJl , L*-Jt !ti; ,r- (%75 '100 ,50) k+ dlj sll i,-,.,".Js:J| e}ill d

it;-'qJ.(dl!l ,*L t-p:r.6.5 1S3.80 ..186.20) ta-.l Lr::- 9tr-* 6:.,; L;ill

169.80) d{ul &,.-=-ll Uq,-tls W c.,'l-ri Jli.,-,.,..J,.111etiJl i 
"t^e:,-;rYl ;is

alill L .,:^;i ,";,*:t k-..,i e o!,piJl 6+ &r-i: c 1''J! -L=\ .('-er. .ts

4 ,ilil-Jl a-c,];Jl . r,rg,''-1 ,orLlll ,.*Dl f-rJl cDi:'t r,,- *leYl slS i-.u-Jl

*-.lill e*ill l-rl-a gJ li;c$l '"rj.ll d u*i-ll J_.,,.-.-,'"",' '', .*Jl a;gra:ll d.ill

a-,-',. J+ill eli]l ,/ ,ddlJl 4,,.--^ll !tr.r^ (o/o75 ,100,50) dlj .JL- ;lJ ,(rL::)

.(31-_er).*--liil eill ,:r. cgrl ,a-,,.!Jl ;;-:Jl .._#u,r-ll ,J-r,-:--,4.r'-.'',.,jll

oDE 
't -i,,*;-iVt ;S J+- e+ ,(,JlCl ,-l- r-3,r. .{ 226.70 ,228.50 ,234.60)

"Ur$l t6p 6+ln d sllCiill d,a;+litsll a-c!2;Jl , :,rf ,''-1 ,cj;)l o-'],;;Jl f-,JJl

.ry.r+: ,{It;:Jl lli1Jl &rs c.,,.t;i Ul:'r.(zL3r.rL3r) qrJtlle.ill sit.- crJ,+bjl

d .,L$ll lr.r ,i'*,, .(dlrll ,r.l r'p3r .aS 156.30 ,154.70) t "*r:i i-rr.ir- 91 i-r-ti

c.r.u L yio;1S.'..- l,L- 'iNl dD-t L y1 o ai,- 
!F3 LJj,-.:1-6ri:-n.: J i-,r.,Jl alijt

etiJl d, ,i}llJl 4ebjJl , rLJ: .',-1 ,G-,l!ll 4,"ill ,Fll- 6.rJ'L*;,- *t lt i:= .ilYt

13



e-"ill qil-.- e^ L:1i.1! ,(;!Cl *J. t 39.83 ,40.6'1) o*lrjJl ilr.ll k+ ,"",;rL .rjl

i+^i J:,si ;-.,=.i-t!f r.u.r L ,_r. ii- rr axLlJl 3i C dl:;Jl -*ji .c*."u.r^lr ,f:!ll

.{ikJl L.Jl alill +r.J,=+ .i-,!Jl ir=: d -,,. -9-,.J1 se I Uio i.ii,o d +Sll r.r^

Sakine : (2011) j$ : (2012) Sommer qt] J.*-; l-.,.- a.iill .to .j"lF

.(2005) Ramon and Agnes ; (2005)

.*!rrjt *","r",J>u (L,.i3: . ai) 4j..ll ;lijl .E{i. .3 dJ+l

199.3 216.2 213.6 222.1 209.3 219.7 182.4 t83.1 186.8 76.9 182.8
196.0 2 10.5 209.3 214.0 204.7 214.0 181.4 182.9 187.0 75.3 180.4
201.4 218.6 216.3 218.9 2t2.7 226.3 184.2 184. I 188.0 82.7 182.0
182.3 194.2 195.3 195.2 189.7 196.7 170.3 172.2 t-t4.0 6s.6 169.3
165.9 174.0 t'76.1 174.9 173.3 t7 t.1 157.8 162.2 t59.2 54.9 154.8
206.2 223.1 2l 8.9 224.0 221.0 228_s t89.4 r 88.5 194.1 83.8 l9l .0
201.4 211.3 209.0 218.0 215.6 226.'7 185.4 184.2 | 93.1 77.7 186.6
208.6 22s.4 222.6 225.0 219.4 234.6 191.9 193.0 t95.2 86.5 192.A
18s.9 199.2 199.4 t96.1 196.0 205.4 172.5 t'74.4 17s.8 71.0 168.9
169.8 179.8 t7'7 .7 178.7 178.8 I84.r t 59.8 t6t.6 162.9 56.3 t 58.5
198.6 2t3.6 208.0 217.6 205.s 223.4 183.5 r8l.t 185.6 84.3 182.9
196.2 210.2 201.0 210.6 203.7 219.6 182.1 | 80.0 185.2 8l .8 l8l .3
199.9 214.8 2 t0.1 211.6 216.1 221.4 185.0 184.9 tI t I 6)_ t 182.5
182.1 192.7 93.7 187.9 193.1 t96.1 171.5 17't.5 17 t.4 70.4 172.7
167.9 176.5 13.1 t7 5;7 177.6 118.9 159.3 158.8 159.7 55.9 162.6
186.3 197 _5 95.3 t 97.8 192.0 205.0 t7 5.1 1'.l1.3 t78.4 73.7 116.8
185.3 196.3 95.0 197.3 189.9 203.1 t74.3 t70.9 178.6 73.'.I 173.8
188-4 199.2 99.1 200.3 190.5 207.0 r'7'7.5 175.6 181.r 76.3 t7'7 .l
175.8 185,5 88.6 I 87.0 l'79.9 186.4 166_2 162.'.l 166.0 63.2 172.7
162.9 167.8 68.4 169.0 t67 .3 166.4 158.0 t54.7 158.3 56.3 162.8
188.0 200_6 98.9 20t.1 196.8 205.8 t7 s.4 t'|4.9 178.4 72.6 175.6
171.1 189.8 91.7 194.7 r 85.0 187.7 164.4 166.'7 161.4 62.2 167.3
182.4 195.7 98.3 200.7 l9l .0 192.7 169.1 170.9 16'1 ;7 6s.6 1',72.3

173.2 185.4 88.3 189.7 181.0 t82.7 160.9 163.0 160.7 59.s 160.4
158.9 168.2 67.3 t'73.3 165.0 t6'1.0 t49.7 148.7 t47 .7 44.1 158.1
l'72.9 184.8 86.4 189.6 180.5 t 82.s t6l.0 162.3 159.4 5'1.9 164.5

(E) ABCI) BCD ACI) CD ABD BD AD (D) ABC BC AC {c) AB (B) (A)
t.45 t4.t 9.94 9.94 '7 .O3 7 .03 4.97 4.97 3,51 7.74 5.4'1 5.47 3.87 10.0 7.08 22.s

ABCDE BCDE ACDE CDE ABDIi BDE ADE DE ABCE BCE ACf, CE ABE BE AE'r.'.1 il6 l82r l82r l58i Is.Bt l4.ilTl.ltTreo lrUT4.lt l4tr 12.e0 12.e0 12.05 12.0s
4.0 t

.(E) lrr+,Jt q-rur ,11) .iu^"rr .(c) 4+!rt ilrr.(B) i-til +j,(A) 1+l,Lrr r*b.j

t4



Rainwater use ('-pl .'-rUsn .$) ;tlo"yf ory jLed*l 6etis !4tu - 4

:efficiency

: r.r^Jl '"'l!j&ll CJ^+ aJJ,; G<0.05) LJj,," 6E# r-e:..-e ,jL-:!l ,Jblll A,tr &+

t'lcYl .\+ ll J*'i*l 6o\ss L..,J'.o OK: .+*"!jl e-,Fl eLi:-,L .,$;, iJrl..n^ll cr)-cli3lb

4-cUJl rtlii e L;liJ! ,(r-3 .r--,Esa .as 9.110) i-trilJl 4-clrJl alJ;; ,''-1 'l-^r,.,,-"

'.'i)-''\l el.ill d'LJj,^ .sleil oLs.l .(4 ,.1-r.+ll) ('-r .'-r,rao .as 8.386) 4i+li3ll

dJ.r= d .1r-- .r'rEsa .as 9.126) u*&ll &,-.-.-!-! 4;.L,jl !.urll k+ i,r*t dll

.r--rEsa .as 8.209) +!ll6rrJl k+ btjj C !F!1q!,,.J,.jl cti]l ,J 
"t;,:,*;r!t 

,;ls

. i, i, $*,lill eifl sii-. Lgi.l Lr;,- *-f.Yf 'L:^ll Jl-,3*,1 6cljS L u',- ,1S, .(t-1.

.aS 8.753 '8.822.8.844)ld# LJj,- (..l3# e3r.,.-e (aL-e:.3L3r.1L3r) ,flll e-ill

(zUl) .g;A.lt e.-iill . rr sg.r.l L.-5,i,*,r-.,JVl elS a.,+r d ,(J!r:ll .=-Jo 
l-r- .'-J,',.n

,50) k+ dli dl 'riJirll C}ill #'qr;,- *-:.vt ,ls, .('-r .'-rEso .as 8.574)

.as 8.909 ,8.979 ,9.027) LJill el"*, cbg ..,9;LJl J-.-.-ll !tr ,- (%75 ,100

-!qi^ c,U".,i +ll a-,,,".J+31 C!iJI ,,s 
'Lr;,-;Jgl 

Ols ni- .+ ,(Cl3iJl .=Jc '-f .'-J'r.n

Jt",l-l 6eLrsi L. u',c c3,-:..s!.J .(t-f .'-r*to .&S 8.234) d+\Jl &,--Jl Uq J^K

dplJl &,,-=-lt !Q ,.r^ ae.t-i-.:l;X dy 1^ ;.-LAIJl 4.cbjl , ;+ ,",-", JLt rl .l:.

(.=Fl.Jl ,tJ+l! .Ji,6ll) a^]:-ll ,Dc !6Ul $Lill ,J,JE J .L!li''lla-!.r:lt y tu_,,ti^ll+

i*.ii C JF,1+. diS+ Lbll 4JSJ.JI ,-'-',: r",ll 61;iL 
"rarJ-*i_r 

LJill 4--)Li p.ro i.;;:;

.rcL! L^ ,LJ3J| ir]F L=.;r gl-i:;l grr J_ei ,,ll ,LJill .9,i 4J1+ll 1;ti..Jl ;l ;, .,_djl

i.t:iil|, r-2-e'rill i3$ q,s 4:EJl ol+"\l i-,rx'"rL-)J , .,5ul LJill .g;i=^ .,.Ie 4filJl o.i

gc cL 
"E+ 

aj+ .+ e:;J! "!iJl rii :et' ;Y .(i-::^tt rllrill) Transpiration gJ!
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Cri^ll ..-jll j]; -'',,S- 
j iJLj C grj+ L ,(COr) e-.lt _.,U: _,,r5:;l klQ c.,,Lt "Jl &-,8

6rLII 6.J; ,.=-,,#1 ,J+:ill '- rlr_lii,e!,;.iJl .:L:!,-ll a,^.;,","rir.ll 'r-S]r 
o.s

AL-Ouda eS y 6.iLrll ou dilF ..!$l J\^,:*,l6eLiS irLj ,J) grl L ,a-itJl

.(2011)

.irlrrJl o.-.s. 6DrS (l-;f:sr .'-f .S) ol,9"Jl aJUri-,1 6rtis.L-,3i.0 .4 Jg+ll

9.649 10.05 9.92f 10.32 9.127 10.21 9.253 9.293 9.473 8.973 9.273

9. 153

[*;*&&m:,t tt:.',;:;:-,::1.

I
9.493 9.'783 9.730 9.947 9.s 10 9.94f 9.203 9.277 9.490 8.893
9.750 t0.r6 10.05 10.17 9.883 10.52 9.344 9.340 9.537 9.267 9.233
8.83 3 9.024 9.077 9.070 8.81 0 9. 140 8.641 8.737 8.830 8.403 8.593
8.045 8.086 8.t83 8.127 8.0s7 '1.917 8.004 8.227 8.077 7.860 7.853
9.988 10.3 7 l0.r7 10.41 10.27 t0.62 9.608 9.563 9.850 9.327 9.693
9.753 10.10 9.710 10.t3 10.02 r 0.53 9.408 s.34't 9.800 9.013 9.470
10.10 r 0.48 10.35 10.46 10.19 10.90 9.133 9.787 9.900 9.463 9_783
9.006 9.2s8 9.263 9.ll0 9.1 l0 9.547 8.7 54 8.8s0 8.923 8.673 8.570
8.233 8.356 8.256 8.303 8.307 8.55 7 8. 109 8.200 8.267 7.930 8.040
9.6r 8 9.92'7 9.667 l0.r I 9.s50 10.38 9.308 9. 190 9.4t3 9.3 53 9.277
9.502 9.766 9.611 9.781 9.463 10.20 9.238 9. 130 9.397 9.223 9.200
9.683 9.98 r 9.'763 9.830 10.04 10.29 9.385 9.383 9.491 9.400 9.260
8.827 8.954 9.003 8.733 8.967 9.113 8.700 8.697 8.697 8.643 8.763
8.139 8.t99 8.070 8.163 8.253 8.3t0 8.079 8.057 8.103 7.910 8.241
9.030 9.179 9.080 9.190 8.920 9.527 8.880 8.690 9.053 8.810 8.96'7
8.983 9.123 9.060 9.167 8.823 9.440 8.843 8.670 9,063 8.817 8.820
9.132 9.2s8 9.2s0 9.307 8.853 9.620 9.006 8.907 9.18'7 8.943 8.987
8.523 8.618 8.763 8.690 8.357 8.660 8.428 8.2s0 8.420 8.280 8.763
7.907 1.797 7.827 7.850 7.77'7 7.733 8.018 7 e<A 8.033 7.930 8.25',7
9.110 9.322 9.241 9.344 9.144 9_561 8.897 8.872 9.028 8.7 56 8.91 0
8.579 8.818 8.907 9.047 8.597 8.720 8.340 8.460 8.r83 8.230 8.481
6.dJO 9.093 9.217 9.323 8.877 8.953 8.579 8.670 8.510 8.397 8.740
8.428 8.6r6 8.750 8.813 8.4t0 8.490 8.240 8.270 8.t57 8.090 8.443
'1.703 7.814 7.7't7 8.0s0 7.667 7.760 7.592 7.543 7.490 7.313 8.023
8.386 8.s85 8.663 8.808 8.3 88 8.481 8.r88 8.236 8.085 8.008 8.423

(E) ABCD BCD ACD CD ABD BD AD (D) ABC BC AC (c) AB (B) (A)
0.07 0.67 0.47 0.47 0.33 0.33 0.24 0.24 0.t7 0.37 0.26 0.26 0.19 0.46 0.32 t.04

ABCDE BCDE ACDE CDE ABDE BDE, ADE DE ABCE BCE ACE CE ABE BD AE
re:i 0.57 10.40 J0.40 10.28 10.28 l@J 020T0.14 10.14 10.10 10.10
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