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.25.04 : irrr;lr gr"ci_, l1jJr prc.-i Utl J,,l*Jl

,4-lt J*
!-!,-}r f-J.X .f t;-lt J* e. t' rr.9-, -j-i," I ilgr 0*' dt Jr 15; J-9.rlt si e,E:Jt .*jj
l-+,&r! !.r. r'*It ih-t,JJi af r ,.9iJr .r:or Jl e,LuJt e)ul $t 2007 ,*.*t ,.-,,,tl ,, rrl .2006

Jr-u .L.ir i.- L'isJrJ {t*}r 6Ji,.Jt ;:rJr ir iiuJr .:ur.;!rq uu r- l9.l$ 1g.25.:)-rrtr .rt-oi

.f-16.00

.;,.*rJ a.a.rl3 er-S* 6Sj t)") ?e Jt d)J.r}t -!:.i (;Ji..4Jt oja 3 &rrJr .'r"e iU 4*.",:Jr.r bi
oi'-o 

"3 €l* J'trs )sz) !-)u ,;r e .20071 2a06 ai'"*r ,$iJ.IJ ,-pi,ilt J* tu i, arrrjJl

oci-lt Jlld Jrr" *i t+,'l"U p- 9 g,"rlr *1 n:*t 6,rSJ1 JJ,tJt e b:|t.2sr,.Jr i-iJi, )l 6ai.ejl

d; 5-sft ijialt tt.rJl Cf ar)y'r suLJr gj rr)trrrtt *rrl c| U)tiA 2006 e-?t f-J-tJ e 20.67

l3



'a*t)jt,rt )) guJt u.],lt lll gUJ

l;s n--*Lr aL-,rtl1 ;r3r ,-9.i,.Jr C lr-sfr c.ruL'Jr *ti rit 2007 \FP4+t p-rll d rrr .art -elt 6a
.dL"rXl &a J, n*.!r irialr JJUI d/ ariy'l eukJr g,lr'dlr Jr*.,lri dt"r)l Cf

2006 e4*t r-1.1J <e>,fylt J* br d -rr-tJr 6bsil trrJr lr,r-i;L:5 Jr're

2A07 eit p-J.X (t) oei.lt J* by d tlrJr rlurir t:'rJrlq-i,nifi :6 Jl're

1115 =rUr gi.ri , 1.459 =r_/Jr fu:.'i 0.05 Jret.9-Ju.r;r LSD

2919 = 'atl,t !,l.,ij JJJ,JT pt+ri .,s ,[t.rJt

u4s-lt izt*ll
ah-y'r1ifr ,;.rJr .:.hsi:r .al,).1Jr i'LJt Q gy;L ;1l.Jt paf ,;! <8; 7l .rI;.t.J:t 

;p---------------

4 rps*;ii aerrJr (.r"rj J6: t.s:. At-,tt >tf .i e*}.r 6-!i,.Jl tj*JL, LS a,i"4j1 oiJ Jr*. JJ,i n*lr

;*,;tr'p-:75.06-9 73.69 4Jjrl a'tJ JJr, .,Ieig- 6 d,-Jl c/ +*ujr euL.'tt c-Lei it .u.ejt cia

d;.lJr ;FJr :j,Jl * la.r;+ il 6lr d"lrrl a'LJl ri gJ+ Jr gr-i; ai:",Jr irr)Jl .ri ,t-i .,le gt=J',

Jt a-erJ,l tj4s tfrJr ,rr.- ,4 €J* );tss t jzl g1Jf'rlr i/ g-)4, r."l <31CU)l.9 ,"rtt 
"ir 

,-<*'-

6 dr..''.o.elr .r:e n*.!r th-rltl afr 1-2,rJr ;'. ic-)-i.Ir .ruL'.ll c-Lci ir ..1ln.:J1 sri.1[ lt;rl artJi JJ*

e-l 0t r1r ef Jor n*.!r ari.atr _,rrJl ;f e.c1y'r our,'Jr g .rliJlt ili.eJr oj.A J.ru .rlei n- 9.9

f*.ll aL-y'l1 6-rSJt t;,rJt ;r &1y't ,.r$r,'.tr c-Lci ris 2007 ,*,}' c-r"Il *.-,Jq ut .2006 e?t
.qit"rXl Cf Joj At A\ )JrJl 4lrrr{ a,,)Ue ijr}r artJt JJ,r Q $F }uu rLaii iLcrXl ea' rJl

-F.,, airrr a'LJl -h- -rr,rJt 9.rJr pt+-i 1;\: :1 J

.rtJt -hJy't
JliJt ol4ri

,rjJt pta:i
e- 12;",1t r 9 o-Jt f- 6 .r.tll F- 3 i"rJl

17.75 17.67 17.33 18.00 18.00 n*.J-r a.estt ]p;t
18.33 16.33 20.67 t 8.00 18.00 e+.}1 ala-y'! )Jj.Jl

18.25 18.00 17.33 18.67 19.00 0alt 6ri..i! JJjJI

18.1 l 17.33 18.44 18.22 18.44 dL-.}t Jey'l
N.S :)UJl jr.ri .N.S:rjjJr 0.05 Jlgr.s_1- u LSD

1.9g0 = &r.rjr jr-ri; _1j.rJr prari +r 'Prxlr

dLJt -L-y't ,tiJr i.3t"ri
,rjJr ph.'i

e- 12 6"rlt o-9.j'*tl e- 6,1-Jt p- 3;"tr
19.25 18.67 20 20.33 18.00 nz..}r al5lr t1.r.Jr

19.16 19 79-67 19.67 18.33 f+,t;!-Jrlt JJJJI

l6 15.67 15.33 16.33 16.67 !.rll 6ji.all JJIJI

18.22 17.78 18.33 18.77 17.66 irtJt -h-y't

2006 e-.;*l a-JJJ '(r-r) ai.;rl a'LJl u-r Q;l.r.Jl gtr.cll ; :l d1E

guJt Ja-,y't .rrjJr jt ri ,rjJt pt+:i
p- 12;",11 p- 9 g-it 0- 6 ,r"'11 a- 3 ;"rJt

74.81 71.61 77.46 78.32 71.86 Oft ar"(lt l1rJt

72.66 69.52 74.37 76.14 70.60 |n.}r i!-y'! .,Ji.Jt

63.65 s8.81 60.52 66.61 68.65 p+}l a}iiJl JJ.UI

70.37 66.65 70.79 73.69 70.37 lrtJt l!y't
@ 0.05 Jteru_1-.rslSD

6.932 = br: jt ril"ri' Jrl.Jl pt+ri 1ar ulat*Jt

l4



2009 7ts l4n* lretr r.rc; ijlllier)jjlat*

2007 t --rlj '(e-:) qgtrl i'lJl L.f Q tr.rJr .lUpil 1-9jJr pr+.-i;i; :8 J-r,r*
!-y''
gLJt

It.rJr ilr..9i
ltjJt pt:iv'12 6-st P- 9.;'-tt {.- 6.#l 0- 3 .,"'J!

76.14 73.42 76.83 79.t7 75.I3 p*It ij$r ,-9iJr
76.64 75.0t 79.80 77.62 74.14 .a-l-l &Jy't )r.Ul
63.91 59.79 61.37 68.49 66.00 0*,1 6,!i4jr )JiJr
72-22 69.41 72.66 75.46 71.76 dtJt .L-.r;ll

2.382 = 4.233 0.05;lrJt rt+- Jtet g;u -r:e LSD

)4

.8.422 = &!Jrl duriJ 1,9.r.Jr pra.i urr Lfrt.LJt

,f t"l\ +1*t :'ts
o1-;t.rjl (-rJir 516).\Jt € C Lnib f ;,L,4Jl oji d qr* ,jSj ,f S f9> J1.r}r ./ ry
568.66-e 566.82 *.,ritaq.-,;Jr .r.u,t JJ*.J"ir#ur! e*rr au,]r: 6-l5jr rl-tJr Jr 4,.ujr

e.-! .fylul q*t )r, J Jr,, Jet {^Lri d'; f.f' a-!i,eJl JJ#t d/ a*ulr c,,u!.Jr ;j)ra, el:Jrr
i/i''jr oi-6 Q *-* -rlL tei)JjJr r*, J(! 2007 

'*Pr n-r,tr d br .2006 d,-*r r-,,lr ., 339.g3
595.16; 572.08 * ,ri.tQ qF.r.r-c n+Ir ila-$r1i13r ,-9jJr d/ ArrLJl c,sr,.Jr c^Lei :r

* ,f ty'u. +.;+J-t :.rr g JJr, $r c"2u;iGJr C+.}1 6jr.4Jr ,Ut ,? 4r.r.:Jl .rurn]l g, I.lri. .*il!
.412.24

.:.t-c.rJi e 9:6 dl.rIt .:.Lei :r ,-pj.l\.r_1y'r .:.r.c ub e +s* ib ier,Jt ,r"rJ J61

or i,--. <31 gt-: gdl d"Jl \.cgv .iy, U.aJ qflt ,S QS e 12.9 3 rir.rl\ u,\i, ,f -yl,\ q-r.o
i-i:*rJt aet)..;Jl ,)i./t-i.jl, 4r-J! ./,rl r&J J.r- .,lli gLri $ zh-ll )ra| 0- 3 ,-ioj; Je aet)jl
t-.i .6t-:lt3 ,F4:Jl .slr.r& qs.rJr gj.alt r.f-rJl d tnt.9* if 4t +19lri-r-tr e Jr*Jrg:;;
gl-,!Jl;t-{;['l-ujl .}ei:tiet)]r irtoei; l.l*Jr 1t*-r q 

)o.iJrr",_FrJU :Jrra rrr(l JdrJ:u aJu
aH a['r*Jr ,PiS ,f y-l\ q:e:.r .rlci t 9s 6 dtorXl g ,..'r]r i!-,y'r; af r ,-9jJr i/ arruJr

.ASJlr f 9, opj-l\ 9-,,l,z ir, ibrir.- 12 o"dt, ne..!r ariatr tl.roJl y l*L:Jt dJuL.Jl

2006 }t f:A,ri-lq +*1 rtp L..f d tr.rJr ,.!r..cir.u*Jrfra-i asb:9 J1g
. rLJt L.u clt
=J

tr.rJr jr*gi
,tjJt pt*ig'12 6"'lt p- 9;,-tt |-6#r P- 3 ..;'^lt

566.82 590.66 597.33 6t2.66 526.66 n+lt arJ)t ,;.rJr
568.66 552.66 578 598.66 54s.33 ialr eLy'! ljlr
339.83 275.33 338 367.33 378.66 i+.l-t 6.l.4jt _rJ!t
491.77 452.88 504.44 526.21 483.55 .rLJl L ,clt

N.S =,rijr !.j,r.ri , 39.5 =;r.rJl 0.05 Jt*t lrls s LSD
125.2 = irrr_;lr ;uriy 11..rJr ;tr*i ;s .[ar.r:lr

2407 gi4*t tN ,-f tyj\ +.1r,.J-r :"rc b.f e.;r.r.,Jr llr.pit l1jJt pr6-i-p,ii :10 J;.r*
,rtJt L..dt tr,rJr Jr.ri

,tj.Jt pta:ip- 12 3"'tt t- 9 6t'lt {.- 6 #l p- 3;;t
s72.08 553 616.66 s83 53s.66 oe..}l el.(lr JJ.{t
595. I 6 581.33 588.33 619.66 591.33 o.-11 i!.-Jilt J_riJt
412.24 391.33 431.33 401.66 124.66 lr.?.Ir 6r-4jr rjiJl
526-49 508.55 545.44 534.77 517.21 ,rtJt Ja-clt

N.S:rriJrjr"ri ,lqO@n

l5

174 .9 = irlrrt ril.J;iJ 1.5*Jr prrpi d J,r-uJr

J



*t)jt Jt J gtJl s&Jl f lt e'6J

(rr) o.- 1000 O11

2006 1*Jr .,f-rt... 1000 .r1; d -urJr & *y ib tf s 1121ll1id:'tlt .f !'!
c,jL, a- 1000 ;ty C 4v.r!J* f*,1 AL-y'r-2 a5*r tt-rJr Cf 4pulr c,sL't1 c-Lei it .2007 j
230.74 qF rrj-e J.r* c-Lei6lr, n+.J-rarialrt.1.rJlCr air:lr .ruL'Jq uUt e, 264.321267-33

ti*-Jt oi, ci g1.rr y'i; or5 c.;t* n*.}r afr r-2.rJr cf ae-rir crur:'ll t i .2006 e-,}l f-Jtl d fe

;*. *puJr c.ruL'Jr rri 2007 e-lt f-11 d f, 259.08 c,r! a,' 1000 .r11 ,,=t ol.rrlt \slel c-L,i5l

ii-.lr arlJ)F. na.J-r ar.<Jr .)JJJI cr d{,,.LJl sBl+Jt{ t-$ aJ.rr. u:} F d f"}' 6,6alr .1;'rJr

LJ! J-r, l-c e,Ut S ivs Jiill 6J$l ,.1,1.fl L.a,-i iilJJJl J"'lJ'Jt n<* rii ai'ajt o'ra e 4;*Jt '!'1ll
apj i,-ts)t c-,r;i.alr p a,--t c, Jirll ar;Jr o1! r.-rtau.,!l due Jl trui .rtjJJt <1>,-|,-rLJtf 

'J5-ro,-.:,

€./L,i.,Je $Llt .i.:..Jr .ruU./ gty )yi Jt e"* ,f $:s 6J.$l .rj: gl.j Jt a!Lr!u.JJl

'Ai,a A arr)rr .;.,J q)* ib oy- 2006.F1r f-jr I !-)U 6 .;*lt ti-l f t g rr"tJt t,r.rr)

fj 256.55 c.-r! dr 1000 dj1 cr}l* A- 6;3 i!r..rXr ./ efuJr c,ur!'ll c-Lci rt a.o- 1000 Lrl-1

l-t-j ,A:-i P I f- 9 rrn Jr r 4'.1:Jl c.,uL:Jl bi .,.- 12 e \5I9;"ty't d.'EL:ltt t-!, ft 257.211

.2806 e-*t F-Jll i elJS; |- 12 6.rJt t' n rtlt .)uL'll .1t ,rUiltr a.i-.Jl 6i-E d

*y-Lof ,ir 1000.r;-e ii,, Js ierrlr !9ur! *-* ib J'/d.I2007\Ft*t r.-rlt ti t i

J|J....' -br;J:r .200712006 lr fJl &rlJl ,.!t"ril );'rJl Pt+-i e.4t* ft;u 3.,'tr Ajr.tJ|.l

,ll C+.!r aL-y'lj a,o.*r ,3rJrCf aet-i.tr c.,uLrtt ,:t.l J-Ul ;[t.r;lt e41 P 1000 it-)j q2 ar-.pe o:tr--;

e*t{.-}l I ot4,;f,l Cf d., nz,}r a*ialr t;rJl cf 4',Ul crt'r:tJl ./ gL:lrFr*lU L-U3 iL"'11 g}

Jrrr-:Jl H 4J,- 6:j trs Jr 112; J;.rlr ,r-:," l,! i- 1000 o)s Q s-* Jruu o).v1 .2006

J,-rt,Lr Jrr*tr, il)u, arl)Jl .!t .ci *r Q: S+r aL-4r; aa.*r ,-,iJr C b:it c,ruLJt al{ J-$1

.2007 gglr r-,r ci eU5., e 12 #t p*rr 6,!i'."jr ).e-tJr *r

2006 #t-*\ e-l 4f 1000 i:): by d -rr.rJr .!Ei.l rri.ltlta-iriL :11 Jl-t*

.7 ,40= )tnt |Jlr"ri . 8.16=r.r.rJt fl+'i 0.05 Jl,gt ., s

2007 e-*t c-rJJ uf

.21.67 = icr-r1r ;r.ri-1 .ly-rJr lrei ip Jf'r.uj1

1000 .r;-e b-f Q )r*Jr dt"ti-r.;.1.rJr pra-i gb :12 J:*

21.14 =rlrJr il.,i .23.58 =r;Jr ph:i 0.05 Jtet .s;;.l, LSD

dtJt Ja-y'l ,rjJr jr.ci
.rrjtlt pt+-i

267.33 264-66 266.33 270.33 268.00 n+l a;Str l1.rJr

264.32 260.33 265.66 268.66 262.66 fall ela-y'1 )JiJr

230.74 220.66 230.66 232.66 239.00 r*.J.t 6,!i.4jt )J!1

254.13 248.5s 254.21 257.21 256.55 drJl -L-y'l
J, l,SD

lrtJt -le-y't
,rjJr jr..ci

,rjJt pta-i
p- 12;;r F- 9 .r-Jl f- 6,,#1 c- 3;-tJt

259.08 250.66 262.66 260.00 263.00 na.!r a15lt 11.rJt

247.99 242.33 250.00 252.33 247.33 A.?..J't 
e!-y'l )J.iJt

235.49 212.33 241.66 243.00 245.00 ne,It ag,elt 1.i.tJt

247.52 235.10 251.44 25r.77 251.77 ,tJt Juclt

16

.35.97 = tet r), jwi 1);iJr rt7-i rr -pt*Jt



2009 7 >s 14"tr* 6ev lra $t)at ae\)i)t U

frt("o /ett r*t ,yv
2006 1-.!td.1l.rrlt ,Pv Q+*1;ir.rr.rJrp*.l-or .1r 114113;y'4*r 6u j-:;
7563.28 cj!./J+' J.rt' J sl.rr, c-.J-t i-L-y'rj arJ,lr ,;Jr ;a Br,Jr .:ur.,Jr c,$ti it ,20071

aJ+ ,Pv ibli c,e*;i d,t rof' 6,^iejt JrjJt J, a+ujl cruu! u$ .rj"Jt, _^l€ 743g.2g)

.2006 e-*t f--;J.! ,=t -ildt 4283.85
ijt rj c-.Lri f+It;lLy'tj rjsjl JJJJI ;,, r+uJr c,ugr Jt 2007 e+t (}.,Jl, J -1i,, 6
)Ji-. af- &)jdr cJur!.tr c. ij)tau eEJL rlt'€ 7746.49 27457.41& .rrlr ,!.v 4 "r-J*

,.j 116; ISO o.r+lb 6, e'l*Jt ri^ ,p .-l,l€ti 4526.49 qf ,.!."r- J.,, c.Jh.oi 6Jr., -.1.-l !,i.4jr
Almuttalib o.qtu c. i-,l).rJr oj.a liiJ L.ali) i!,Jfl _1_9rJr ;r {,lulr guL,Jt dl _lrjJl jr:.ai ,rb i-rr:
cjSr.s ) .o 4.5- 2.5 .)rr;s J"rUl d 6)t l sLri rl..i".Jr 6J.ltr dJJjJl p+> or 19; Elsahookie 

_1

4:Jl 11+ aE J-$l .J .!>{r;r :rzrr 117; McFadden .9 Kaufmann otr."Jr, C. ejUl o.i! gn l

.,.,r.lt ;-oJtr.2 ari.tr
r.rl J-l rLall ijijl !, s))l, gri i-,rlr.ur 119; Kemei dJl JlJi t, e.;JtJJl !i, c-i,ilJ
6.p-<,r _s,Ur cJ4ri it J.€Ur -L-J:, J ij)t- J.' f t;.rJr e*.]- qF. rib fh.,i aJ, Jr iJ)A._ !E eJ,
6jJ1 )JiJt ;,,4;t lt c,u,,.tr i,! (5) ijr oJ+J t g et,,Jr ".,r1, 

eujS .J.rdJ -h-Jj, .j!el f*.J-t
l-* J:-;..,tr:4125y Casper l smith;e J5 eXi r'i r".(.,.:r*r .f.,r, + qJ,,- .t4 natl
sri - ll ,!ir-j I t +l i6-lt _);rJr ;r is-,ue^ .:.u ;,. ,rbi )l.rt sLri ellt 6JJ3t .u.!r ir! rr.talr

,-i,-r 6_#Jl .U.rJr ce*;f .U! il:;lijr p+: r"i 11rJr & *y iG rf .l _11rJt pa- _ft+r.sJ.,jr
(F.' o'rJl ;*v t-f ) 124y Sadras e*-Jr t 5 ,,!ri U." A)$J ! *i..Jl )J!l g u edijt 42L.,

)J.r-Jr !r- e\ -'4 i)t)t) iiu al-air j5! JJ<r (.,J.}l 6J5J|JJJJI ;* 4ulr .:ur.,Jr ijLr k,, a).rJl

.ai.U,ill ijt)r! Jli c/tj ,L,:,!t J:rlJ ir*, 6 
"i.4Jl

"t"t .i Ju. &i e 9s 6 ,,r",J! .-,ll &,Jlr gsur c-hri .5r J..per ,tr lriir;",r;lr ;".t i,rS

J.jr c-Lri 4t1 n-l2s 3.'r-J!,,lc &_ry'r .:uL,Jr g L'=i et.Jr., -J/€s 6524) 66g5.g7 .rrlr
rl-ri r-"t .2006 \r&/1 f-rrlr J drlr .-J" rt<"/ €t 6276.99) 6226.62.rr+1 J!rr, !i Jr*.
J-r-jr !i.,{ 4J"Jr d- t)' ),&3 1t tjj arr d* rr}i.alr 6JiJr !*-o crrlJ! ,il Jr (20) Russell.g Lance
., Cl-,ji rJlri JP..- l}- 3 .i".ll dl ;'. 13; rjt,., uuj! 4Jl J-ri b e. e,lrjl oj.o 6is) ,p e et 4 ds
it.1j_9 alJt 4 tlt :-tc1.!r. Jr :-&) Jr$t sUJ<-. .ji 6r!rl .,,1-i J, ;LJt lp o_wlt -,t-,

.(lni JJSilr ,i",ll .i .r 1000

J : :"ujr sr_i.rt .- L.i jl .l,t rr' 4J;- ib irllrl s:.rJ at, ri, 2007 \rp-*l f'-.rll .i l"i
,ji:rj dl^,!l +*rr g a*r;lr crugq Lg -..q/ni< 7119.76* qr.!r .l,rt- .i Jr,. {}ri c- 6 ,ji",JlL ..r d Lr.," ir-', Jt:^ u{ JJJJ+I ;,,a .!a>* uf .e6,l3 .9 ,gl #-U1 .f rJ, e. e.EJr oj.i

.J"; c,.ft il..-,y'r; !.rSJr .1.;.{r ;,. aerlr o$!.Jt c.-hri i).200js 2006 lr €}t q*t J-v

.r!t-..clr 6i r,!.9 ili.elr ,ijt r,, iejy't lruLJu LU, ?*t pV si cr.!.ulr lrlri irl)rr rit".ci -a
;,. 120; Russell., Lance nJr ,j.i b e eil::jt oi.a JA,J aJ.Ut f*4 ijr, d r .ull irtjrl !i., .)iJ

t7



i*t )i\ 3 *)l gLJr \F&J' ljlr i''J

rrlrlr u,6}5 i..<1 lii.i Ul \5.!", ,* e Cl4{ll i *'Llt .;-Jl if L} n:'}r a15t 1-5r'Jt 'rt

6 i-e\))t Jr._",r g iL-At) fp+\ a-rljt )J$l flr,i:"il{ \rri Ul ''U!! + t€-:'- 'r GJIJ UF'
.erri.rJl 6JiJr J),.t e et? J-rl.' .La'l le J J'lrJ) 'f-9)

2006 e.}l n-l r.,6/et; "r,' "f,o 
bo 4 r'q' J*i

2Oo7 e-*t f-/J (ru<,/d() r*'

-1rL.aIl

ir--r) a.p irj, \rirr' S.aAt1 4.ssJts gee;lt .12001; Jp-Pr )u-',;"-r" '\stjrul -l
.108 -99: (l)32 .d:!111 i-prrjr lrLjr d4 .'!lr .sle rqrtt :ts.)t in-rq d-."-Jr

Pv C rriJt i:.tJ i,et r)\ J^e) q-)t 4*) ;i; .12002; !r' tL' e''i-, n4 ilr 'r* 'irl'Jt -2
;i+ .JrfXJ Ljt'..,)ti,) i-jl l-y'r ;,,-,Jl i ,.,irJl -l A+-'Jt 'a :3 Q; '^})'i Jl ;l1:lr

.8 - l:15; 33 4!'11 i'errjjl lJl'Jr

,Pv Crr.Ur $f-e ,tt )j\ o^t) |Jt 4*) ;i; .Q0021d1, lt, rji., n+ ar 'r"c '3utr -3
33 .r.9rlr i.rl)rr ,JJrjt 'tL+ .av$-,t J.r$r J iLJ! -2 jr*)t'1Ajl4 ''; .,)Aj !, il2;J.r

.18-9 :151

ge1'actlt.uy;il .11998; J*r1 .ry'r J'r 1ll;i.9 \rit J+l r'' el' !,J,.!' 3';e {1e -4

3 .a:arlr &rrrl :i* .lGlycine max (L; Merril; qlr J, l.,'rJ 'rt+'jt 'i J i)!r
.14 -l :Q1

6)i!J -,J,-!l .!-.arz9 6.;-{1 6)t i iet)}t.r.ey.9 i1-rJl p*- lU 120061 Ja Jy? '6F -5
.128:uo .'aet 1)t a,,Il-:r'u' i*r:> - cl-,135': bSPi /.;=Jt

.J&-)lr a-+ - iet ) j\ i)t .a'.llr ir;Lr, i:rt:Jl fjijl .t19951 -t".J -!''':!l J'' 'il'jl-"' -6
g-b;,t-s1i-el)i il-.ri ,>/'a),.Lt gr .:))L.,1 l}Lri ,:Jil- .11989; jt"r 'u't 'lal -7
ir.rr- .)1-ruj1., i-el)J! 45-4J.4-11 J=rBl C-j-Jr-?b ijt"') iil3 6)tf ov)t)

.lrry''.J.,r,1

.5+ jr-rJr jr"ril ie\ )j\ r t y /;.11987; FJ.- *F ifj L, $! I'nr rr'ti! r'' *''9 -8

- 21 5: 121 18 .qrllt if l)rl ljLll i'\:c el 
"i'4Jl 

r1-rll -'y'r J4v ) ^)it\ 
o*t 

#

rrJr ja.- .:lr
)UJr lrtori

p- 12 ;.,tt r. 9 .r",ll f- 6 6-Jl r. 3 .i",Jr

7563.28 7968.11,1 7513.28 76s1.05 7059.95 i?+1 a,!5J1 )JrJl

7,1311.28 6951.06 7715.50 7ti88.83 't 197.14

,l283.lls 391l.ott 42141-41 4517.74 7122.111 drll 6,!i.Jr lJjJ'

6128.47 6276.99 652.r.39 6685.87 6226.62 J*r!-F!
509. 1129.4 =r,!1 .0.05 ,jr.-!.rFJ Jr LSD

169.1 = letr:1t ,ir.s\ 1 yl l lr.'i !4? J'u:11

)ljJr iLri

s' 12,Ptt f- 9 i".1, f- 6,ll o- 3 i",lr

7 451 .11 66li.1.22 7661.81 8035.1,1 7,148.{8 irlt 6,511 )JrJl

77 46.18 6684.22 7999.95 {t.126.61 787s.15

4526..19 ,l159.97 1126.67 ,1ti97.5-.1 462t.83

6576.79 58.12.110 6696.l3 '7119.76 6648.,18

r208.: .{1.05 -Lerr_* e l-Sl)

1719.0 = &rr11 |,r-,i, rJ.t.ll a,2l-i.r Jltu:lr

18



2009 7:s l4-** lraE r.rc; lity'taet)jjl;J*

9- Almuttalibi, s.A. and M.M. Elsahookie (l9gg). Respones of maize to
^ irrigation intervalsJnd planting depthi. (In irress).l0- Austens_on, M-L. and P.D. WattorilllZO;. rieUtiorrsirips between initiat

seed weighl.""d mature plalt charciers in spring'wheat. canadian
Journal of plant Science, 5O:SS_SS.It- Banumurthy, 

ry. and P.c. Gupta (l9gl). Germinability and seed vigour

12- Elliott, B. (2003)..Effect-of germination, jeed weight and vigour .index on
the ag-ronomic performanc_e_of Argentine cinola in 6arly and lete
may plantings. parts of CARp.

13- Elsahookie, M.M. and c.E. wasson (19g4).Genotype responses of corn
-(-1e3 ryays L.) to deep ptantingZanco..2(3):15-ji.

14- Hadjichristodoulou, a. arfo J. Ph"tiades lilllf . Effect of sowing depth onplant establishment, tiltering _capacity and other igronomic
characters of cerears. J. Agric. sci., rg:t6l-170. (Abstraci i ii"lo
Crop., 1971, 30(12)z 697.

15- Hunter, R.B. and I.w. Kannenberg (1972). Effect of seed size on
em€-rgencer- grain yield and plant height in corn. Canadian Journal
of Plant Science, 52:252-256.'

16- ISo. 
_I. 

(1969). The yield qf c_qyn a_nd effect by seeding depth (1965-196s).
Kukoricater mesztesi Kisorletck, p:zie-za+ ",tLa'oerriia: -xiaao-
Budapest.

17- Kaufmann, M.L. and A.D. McFadden (1960).The competitive interaction
Abetween^barley plants grown from large and smill seeds. Canadian
Journal of Plant science, 40 :623-629.

18- Kaufmann,,M.L. and A.A. Guitard (1967). The effect of seed size on
9a1ly plqlt_ development in barley. Canadian Journal of plant
Science, 47273-78.

I9- Kemei, G.K. (19!3). Some in fluencies of seed dimension Physiological
qu.ality and,field perfqrmancg of grain sorghum. [Sorghum bi&hr

_ (L) moenchl.Thesis (M.S.C.) MisslSate, M{ p:48.'
20- Lance, R.G and E.M. Russeli (2000). planting Depth. Iowa state

[_]niversity Agronomy Department.'
2l- Lane, P.w. and. L.w. piyne^(r996). Genstat for windows, 2nd edn. The

Numerical Afgg{thms Group Ltd. Wilkinson House, USA22- Nafziger, E.D-_(1992). Seed size- effects on yields of two corn hybrids.
Journal of Producton Agriculture 5: 53g_540.23- Pastor, K. (1962). vetes* relysegenek hatasa akukorics termesore
kukoricatermesztesi kisorletek .lqSA-tqOO. Akademiai kiado, piZZl-
234.

24- Sadras, v.o. (2006). on wheat and salmon: the trade-off between seed
size and number. Australian Society of Agronomv.

25- Smith, T.J. and E.M. casper (19i5). I; Soybean chemistrv and
technology. Agron. J., 67:681-6g4.

26- wolfe, T.K. .31d Y.s. {ipp._ (19s9). production of Fietd crops. Mc.
Grow. Hill Book. Co. InC. New york -Toronto_London.27- znltan, _M._(1979\. Akukoricarol aiermeioknek mezog, kiado Budapest,
p:95-96.

28- Z,oltan, M. (l?79). Grain moisture conversion table (in kukariarol
termeloknek) in Hungary. Budapest, p:I9g_199.

l9



Iraqi J. Agric. (Special Issue) Vol.I4 No.7 2009

EFFECT OF SEED SIZE AND DEPTH OF PLANTING ON
FIELD GERMINATION PERCENTAGE AND
IT'S RELATION TO MAIZE GRAIN YIELD

AND COMPONENTS OF MAIZE

R.A.J. Jallow*
R.Z. Al-Beiruty**

A.T. Fissah*
S. H. Shakir*

ABSTRACT
This project was carried out at Abu Ghraib Agricultural research station

during autumn of 2006 and 2007. The soil texture was loamy clay. The maize

cultivar was 5012. The aim of this investigation was to determine the optimum

seed size and planting depth required to yield highest production. The main

treatments included grain size (large, medium and small that would be seives by

seires of 8.74,6.75 and 4.77 mm respectively). While the secondary treatments
included using 4 planting depth of 3,6,9 and 12cm.

The investigation revealed that plant seeded from different seed sizes

resulted significant differences for the following characters: germination rate,

seed numbers per ear, weight of 1000 grains and yield for both seasons- The

planting depth had a significemt effect on the following characters: germination

rate, as the planting depth of 3, 6 and 9cm resulted higest germination rates as

compared with plants seeded at 12cm depth and for both seasons. As for weight

of 1000 grains, the plants yielded from planting at 3 and 6cm depth showed

significant effect as far as this characters is concerned. The seed number per ear

had also a signifcant impact far this charcterat 6 and 9cm depth, as well as on

crop yield. The ptants seeded at 6 and 9cm depth resulted highest yield for
autumn,2006. While for autum,2007, the growing plants at 6cm depth resulted

highest yield compared with plants grown at other depth.
The obtained results showed a significant interaction between seed size

and planting depth for the following characters: germiration rate, the best

comtlination was tretween lerg and medium sized seeds and planting depth of 3,

6 and 9cm compared to l2cm depth for the forementioned seed size for both

seasons. The small seed size showed significant inteferance for 3cm depth for
both seasons. There were a significant interaetion between seeds size and

planting depth for the characters of 1000 seeds. The 3, 6 and 9cm depths

together with large and medium size seeds resulted significant differences

compared to small size seeds for all planting depth for autumn 2006. Therefor, it
is recomanded to use large and medium sized seeds and planting depths of 6 and

9cm.
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