
Y . . C 4il(Y)r.uJl (1; ,lr ^lt a+olJ1 aJrlr!,',r-r$ a-q +5,

lita;griJl 6611 1$Y grrr.all .5ffir.cjl3 dJ*.:j,Jl J,jll .;J,'l:itJS-Yt r--,1.: C,r*fgjjll: +J$l #ij
Vistabella I Anna

_rb.,.irYl t&tt: (.).sjl dtJt JLi o-i 6rtltj {fdt Lr,.*tt-r

(Y).rr.pYl gljlc lo..n jr+ '''t';:tll 6lt'a qJ,aG gu*:t
'"'U<1 +r-ots laelt;)l i*/ii:*,tt f*r(t )

&J^Jl Asb/drLHt3 i.ct.;_.;Jt alS" /.3.lsJ L.:o:4ji-^ill f*r(y)

Li4iLqll
3nill jJi cJYi &J"Jl 4r-tr./drlilrJtj lot1Jt 4JsJ 4+tiJl 4{Still ,JJ* i dull,4ij.o o;.,,;-rai ,",lri
Vistabella,;i i .ratl gtiiJl .,;'r&i ,Jc a+l3t:, Anna,;r,.o i;191 gr.r:$ _,,gi F drt, r y..1

-'lf-:;.ir-t (.hjijiJL,;Jt t*A 13$ CIJ ? txt *'* ,Jc aoltj^Jl: , MM,.,, &Yt ,Jo +r.tr
dJ'.:jll J-rill 31i.. Lh*t G tdrli cDl.rl.l3Jl3 A;r.,gS*!l cF.L.+ cf;_eJl c.iJl: g91j;jiJl3 ,',1i.! 4!Ut!

3 \ , . J jiL.r.a ) ,''rr.U i)" ds d". drtr-Ji.,ri iOti li".liil .r33 , c)-ci g;-5SuJl O*ir.all c.1..c gt.i:Jt Jl;,.iY
,N,,'-;rp;Np 1, 3't'. JJt4)Cr+:r*lr.i,(,llJill ,;o S., JS,,S,,'-6r+;-Sp y..
,( ,lt::tt ;oArJ A. , '-Jll.flJ. lYo Jtk)d*JSl"Yl L,a4LrCi4a*JJirJleJ,(Cfrlf ,Jefg'r11,
Yo rt+,*s f \,ri-os rJ" Ou.+, ct cj-lYl tg+*Yl C Cr+,9JijJt i*o5,; rr,-,J-lj<rl +,''"5#;.iur p jt
L.-cjr,ll ,rt li O.g rt* lr+, ;l;i 6p3,F!t 4*s ,1" itjJl ijldll r1l CF s,i ,JLr,-iiU cp+jl cltJl cx p*
ClJl cX ** + a+tiltl s Y. .1 ltll o,,* d.lYt , ,rl;t_5S-,Yl u",1.* c1i,Jj,. Jq..iYl ,',.it , 4.,Att ,_*rf_l

t f d*.,rss-,Yl c,^.1.+ Clilt c,iJl: oi+3;ijll3'"'/t,'<rl +iuY O) dH+J+!l uJs ejEj,',r:i . .rcaxJl
t " , crj-rll l{lt* }3S LpLi:JlJ d+ii,a.Jl )s t$Y a*_dt Lt..,.tt 

"l LJj* 1;9:L gOSt.ri dlJsj llaill
r-ij.a-ll .,1$i gti:;l *p 'tlrrst-,Yl rF.Lr Jr'3iiJ C,r'ij..ll X Jl+,nY uJ-,Jl dul JLI *P ,',1+l.tt ;p:i: ts
sf.JJt ciJl +'-;r+.,1 .Nfn1.+'-6r+,j,.SfY..4J,b-.Jl gl3,agr:r.c.$fc,,r333t ,lGAnna
,"' 4 Ct, , ,9;sYl cry-.lr,.Jl O# cJ. dr.aiYl i.t t "tt s+ cjlS '-J! .+ I \ o $ri, ,itrirjs,,,Yl cf..L.i
J + o,tf 3 '-;r+;. Yp--.*,, l l Yor 6-;a*r,ll gri:;i3 o.#Jt dlJt ;.h5 on 6lr.pJlj +S.,,Jf Lu.*ll r.€+i

cf Cl$ll ,*f1Y,., J+t,YY J'-;r+;.'*Avfi 3Anna,:1,tl cJCl3:Jl ,*.*^lv,Al
. Vistabella r-ii..ajl

LriJl
. ri. 

" Jill *p L.i:" S;r Rosaceae ql;it +.tiUt ei+ ,r.lJl Malus domestica Borkh 6ti:,!l gJi:j
, +il,l-,ai ;JsJ4JlJ,( Y..v, FAO STAT )cL It\11rV. dl .J-:"Jr:tjGql {Fu0".dllt
,i'r,i-ll L-.eJ$iJ.tr .3Jl *s OJI .Js* gsrl +iul , Irtfi 6giJl iJJql crl,retJl gr t4ir.,tu:. ei)iil3
qll grt -all3 c,l+t"-Epll rtr+J c,uls-#l: c,ltr*.lr-rsl! 4Ji *tJ , alt tt gtS.tt L€j+J 4-LJA 5r.l c,rjill-l
crl-r.crllj a.r"ll: gl+l ieli,4 qp .rl a+iG 6;i,,.ar tJii-,i +ll tis. p-r*USJls *.r-lls .;+i-rillj e-*JtSt

cjl" i.-:+Yl rFilJr-all Lh-r.t,r, J<j o-g aSf;EiY d.,Sl J.jl llFll J,4tuJl cx r.lJ +J'rSJl
(Y , , o , Os-lils Havline) c#sJl eq C d;i.a: Cl Methionine Jl3 Cystine Jl3 Cysteine Jl
,9ri*rll3 rrrsll a"':l.riJl -.;',al!l O" +dl L-*g 6rtJ.-,;J 4+-ill pt{ qtrii sJ" ,J"t: 4Jy 4ijlJ LrJ,.a,c lrlJ ,

Lii.(111Y,gJFIJDalvood) tal qJl*q*t ,*sr+t{.adrEtJl .J+cxt{i.€ta:il ;rL,ji0"J\;!
6lt-r; f ;Lr i1i;; Harvester gii-.- gs:ll tb*:iY +p!l Lt*^tt Ol ( t 1r o ) 0:-'rl: Powel ;5r
3 '\10,03 1V J , ) cil;ji.,,,i 5.tr.r.j;lJJl dlliJ,=iJr-cll +J$l a.iUt .rro Clj3, uit"2t.Jl +JSll .rJb

. ( -;r+rl. S pc '!'1,,1
orr;lJ-i,r,r3 lt-slii*ill O",!,ttll c:l-.JslfJeJl drJJSl tiut gt ,;l (Y,.t)ort-ri,ll ;taij

cl..r re s!r., q,. s.ryr ;rJei,-,.,^.,, io,jY ffiil,lnrffi,.."#r"]*;no
'-!g 

. .:i.J &L-ii$l lrA JlrL.ll: , ( \ 1A\. Mi.vamoto j Fenn) Jlj*JJ it+JJll 6%Yo j\
a+tl: S..,lr. btll f.gJtSt €U3;;[5 cF l^lJ3tal LF+*jJ tiisll lJXl &lfi ++-rl k+.6qs ]l.5c
,# cit ,"llJl ,, (t1l dll,J,( \tlir UJFIJAl-Kanani )siL.irll rL^,,tI 4.r^5Sc+-rt.rll 3r:Jl 5;1;,:
, r-il,.iull Cr+J-r:jJl i1.. t:lt+ill 6.llil*l 6l$j $-yYl ;tLj i)" dii Cl dt*JJl gA+ rtt:l crJl JF:lsJl t3egll

.( Y,,f s;*2riJlj4slJall 4#1,4sYl isf.+^tt )CL1tl., 44.!l;rJl 6u:l Ci Cx.cp (1,.o, Bal)



t . . q 4i,t(l)l,r'.lt (q) .rt+^tt +*t:j:t a:t'ltc,'r;s i*b +\-

f,itii..tt i*stitt ttJY i--eU ot+gi,,.+t Ls*.it+ Ot ,!,lJ dillJ !.,'l;r5l yutll ct^ Cr+:jjll 6l ,'.*-

Lr:t+Yl ,+ r<j ct' d.+ s{l , d.ll;iJt jilr a;r+Jt oUjS,.ll3 ot=rltrill cP #l ogrJ .tl,ljj , 6LilJl L4-r.ca

i i$Jl drL+Lrll fl-il qf sl*.'i Cl d,,LelTl cl. *.rrlls #slsl$l-, crqFsill cr.a+i a'y3rJts !g+lt
.bul cJ-:,. t,DEll pL,,i:13 J^,,qf L"g tl +jt+:ll sUJ,iJdll dr1 *rsj cp cJi+ l-ls , l.DLrll i ,35i Cl

Giir"$JF4jJl lJ{i4{51il1 ..)q.ii .g'*,,:gl t'o.sc(Y..o,BaltY..occrJFlJHavlin)(IAA)
Lt,.lf qFrr.J+.rJill +F*lllsit.,,.Jl Jpiiill crJl ol*l1.rJl iF +Jtll cr-.;L.i,| $i. Jl+,jYl o$ caJr..ai$ J.jll
Cr ilrl d.D$,i,le{&,lJrC( \lvA )oJtslJLai li:Y ri!, Lr+r'ijJl t*ruF:kpLii-,,lgJtA*t)lltS*ll
lV,A -,1lsi,o1J ir;;JJijJ! La+i-os: $e dDli..ill tLii.tl C !J!u61!j eJJUa gl , Golden Delicious ,-ij,.a

. 5!r,.!dl ;gi dDEidtJ ij-,;tLo \-;rr<t . l{ #
,',,,,IA_,yc, Goldin Delicious eilagtiill -t$Yc/o1Yt +F*,ill c.ls.( llvl ).r.rJi..,,t1.r.rsj

-r.q.c,"-ill 
gl .ta.3((\-6J+,i.Ne"f.V,oJY.oJ\.Y,o)Cr,+Sf::tt dFdrtr-Jr:*.tCtiot+i-

L+JL. -iilt C t$J-ilf Lu^rt gl O+s o-l , ltgYl t+ Jb sp !$* 6r!.,1 ll drl 
\-6j+,j, . N pct. o

CF d!t+Ji,,J,.4 4*,,.1q;stj ai-, ;r.r; gSl.1y.o ,-ii,a kitt cj+.riJl Jl+,ji +1'.-"ir ( Y . . \ )f;.f:tf,^t
cri4iJl-.;J+jLr\i,.sj?FJJijll +ti*ill Ol :3rs,(^-lr*.Nfe\o.J\..Jo.3-,fr)rtr;l]. gJ+J..,*Jl r,r ^..,it11-!9i1a -ig d kcti:-,rl gl 4-,r.r os , ,,;$,iYl t+ ;r}t!
i'-l$l oaL-+Yl36ti:ll cDE.iJ^,qfdJ+JJi.ill +Ji-ill ;triijJa-:*t-,;l&(Y..f)a-rl+Jl +ls
4i.rti. o;lo3 cD[,^iJJ c]"Jil ciul cJJL C !J!* 6rl+i Lii* sjl+JJijll +Ji-r:ll a'.,rflb."'1fl;

N ,'i 1.. J to. J 1.,)it+s,r-::Jl C=.cJlJps..rlbtj;$iil 4i-JtJ rb (Y..o) LrJr,,4p3

sJ !$,-c 6.rt;1 u.lJt-io gl , 4:- 6;f,c cr*', .x+ Cocia uii.a urtr')l Jt+,iY gJ.Aii J.iJl sF ( '-6J+,j,.

. Jl+,i,Vl ,rllrt {-iL:r-oll sj+JJiill Jr"',ll srJi..* ;lU el .!l.pYl a^t'*
d,,Ut.1ill gyail tJ"+-.ll & Gt J;Hl c,'!Jl C 4il.lii*l .rl.r_11 .rii ,+JJS*YI cilitlJ i.,,,*ilt, t-t
glj r i-itii-cil i$Lrll Jt+-iY g;*rrl S g}ilt jr,Jll e++.lr cli €lS: 6.rJi3 6.u$iJ 6.lL&ji li3l"li g* tuT

I B I r tV OJJjIJ Ahmed ) J+ll ir-r^:iil jr-.iJl ol--.Ei^ iiil 
-hli. 

OJs.r drEqill -F qp oJ$ii

el+I^e j+iJJ p3...ll3 6Jl-)Jl 4+;.l Cp 6dtill .tt4;Yl cjJil C o-p.l fl +iUt ,1 I 111 gj;i.13 Johnson

( \ lAV ,Oertli) ;r-'SYl ,y cr.D!3;Jlsll ,Jc .h!t +,t drUJJisJyl ,Jt te c/ cj.{g $LiJl eL*ljlJ t,*ixll

$+,j,-l sJ d*JJs*Yl r.F-aLr-p.r dl ( A \ llv ) crJFlJ Ahmed I ( I rov ) Asselbergs -llJi .rii .

g-c r:l3i*J Cliill JIJY +F.dl Lt-"^lt cl* 4+-r lbts .rs+s 1!$L rlS o. ciJ-:Jl '''i<Ji1l 4+l^e

c,Ft Ol,;l ( Y. . \ ) Morsy 3 Ahmed3 ( A t tlv) cr>ls Ahmed &-f t-s .'rtlt,,pS*Yl s&b
i-,,1.d1 Lu',-..11 ql ;tU ll .ell 

l-jl . piLe Y o . i5i3 /l+l-135-r!l o^.1.+ Anna r-ii,a 6Lfil 1$l
Jl+-tDll A_pilt J'4iJl drti". i-iU *p d*,aiJ

cfJlf c,F-rllg or+3iijll3 &.Jrsll ;,!ut ;i:1!;*-. ,f*;: dlJrll cp li',t*, c,,t*,t-2J lJ+J puJj dlliJ

oi3 i :^tY:Vistabella 3 Anna C*i:.all 4. +;:itt 6tiill ;$Y g;.:ilt J"jll cp db".JJS*,Yl c,^.t-+
.i*trSt ob ,',ll1,i iestllt Jts,.i,Y 13).a!l J^jll qp &lJrll

''''r'll cgJLJ llj'
J,-,ajill i-.t^ i*..a k+s. i crqUl3 lstljt 4jlsl 4+ljil igstilt .JJo. C d;]Lail" o;+r* c+*i
, ii ,a +5ilt 6ti:lt tl+,ai cllc ++tiltl Anna , ;r- 4rlill gli:,!l .lt$i t d,ry' r Y , .1 3.ill j3" rlt:
{ x t rl.+i s&.j ari^*^tl 619ll qp tptJj cl. ,}sYl aj-Jl sF , MMr ,., cJ-Yl ,F 4$-r:t.l Vistabella

cJj, trlg i-,,ir! 4+lij. U qF ao.rt;lo-, r5gilt J^$ 4J-U i)" 
-h-rr. 

6Jill ilSl-:^llj , .\irj'!t-r u-rj-9 e

.OU, ,itl Lt 4-,lli.jsllJ \'j1+j*il1 dira. ll c;l+ CH# ( '\ )

;.-,,11L {-,,t t*tt r-r-,1rritr ( R.C.B.D. ) 4Lt3l e"':t3r,.tr.tt alstbill ir,4l CH+J+XI tils irii'i i,lsr*t
l+Jg Cis^i C'!9 cr+srrllj .ral-,pJl +J+sll i-iUt ;i: 4ej.l , a*:r+i 6ss ,Jsl dSJ+.d pl-r-ii*L3 drl-.r-F^

OJ-+ d!+.r , Jls*iDtl crl.:ill 3xill ciLi.a Lhr+ qt e US cr)l-r'1.$'ll3'rlll-.135-r!l c,^.t + cpJ-dt Uilg
. ( ;r+ I .A lJii # i ) 6J+*ii t \ 1 O+iiJ+:ll )5 .,.i Ls:,.*tt 3$Yl'r.s

JeVi :i=t.'tt +.+1" ilL-.,.J- *Jr*,-'-i\l '



(,Jrgr ,.lc S, 3 SrJ S. ) 
t-;r;-L'.S 

fe Y " J \ "j Ji"a t cP c,-!Jtu.obl+ ?',r$l 4+bl

lli-r,-( y ) ;:$ri olfu'a.tr', a-ir"ll +J+sll ,J.a.cs ( qJS % to ; ePl-rJl d+r$l elrii..r+

elrii-,.,,1+', 1;f4f j N' jNrJry.)'-6l=J.NP1' 31" 3i'a:clCl+oijll CFqdrl+J':""q

i, orii;45[;r.+Jr 4+^s,Jsi.lu;t c',.: ri3r 41;3rijll .1r^a.cS(u+-r*% f 1 )tfr$l
.J< & sJe d$i. Jirt a$3 , f .'. 1 lldl O. Ou+ cl. cj.lYl tS+-Yt i dDLcl&ll +"'- a4p;:ll drlsJ'll

ti,.6)l-:-lS-JfS+J,6Jl a#-r--t:6J+i'&dr*'cxe- to rtiF:e- \' g:JgJl'' \' ci'at'i6Jjlr

tJ+-..y1 i 4;,.al ji' ,*rrt' ars .i.-', O' C* i ' 6r't cll + '"'ii*J !Jll! rt-l i ( dDLtrll

J Ji-,, ) A+i*S-{VI q!:,rr - iF i,)ijJj.""i JIJYI cr'dJ l-d ' 4qJhl o*+3 * lY' c'r''lU cx cj'lYl

,,r rliFJgarr.i++llltgr,.,r;ei.a:i.CdJil , p*Cl cpcJ#!s' (A' sA')('-!' *! \to

e+jj cr-51 %.,,, jsi,-( Tleen r .;irlu 6.rl-a pl.r*-rr el &srt cj.$r uFJ Jut c!,alt cp reJ'Jl

i-.sll &L+Le 6;r.- qar .JL3^ll el-l! cr&t $ ijJEall alL .lq,-lr 1jl o*r o.l c q!-,ptl ,1" ",t"ttlt
1 

\- ;ra; . t J \ . )':Ji-,iI g* eJ3w, 
'!"<t Jls"yl eJ,c+ d'rrar '''J- ' 4't3L^t^ i-pra; 

'*ti*\ -,r--'^ r | -- :_ r. \ ^^, _EdlS.K, | \')P
crL+Je6J, -)gi.*-itlJ!.a-{S(r.r*r% tt - t")'.rbUtt c''fi*'J9*SJl qeJl-u'rpl'ii"'lA3 ('-;J+'j'.

. a.**US$ -;J.a.cS ( eg-,US+ % tl ) p-*''USJI

Oli"';rl 4+t aiU"+slt3 +:it+;+ilt clt'i'4lt &ti (t
a.o.rlll gr!3Jl 6.tr3 ai,.all

\t11 e.ii+* q#| .,3.1J+sll di..J.ll
\,, I e joti:ll \.;r
o,YA -ds.e"  +J,.:rll 6Jl4ll

-#.r &jt
YlY,1 t's.e" Oildl

\ o1,V -e,5.f ,',.r ill
a+J L|! t;;.;'. ai^r,ill

1o erS.t'L ,tah,,ll C*r-Ui:ll

Y'\
-#.flI" ,latf ll *i-,llt

It1 .S.t'I" ra'rtl esyUsJl
-ats.dl" c.rUg.-js$l

a*,lrJl _pr--p +r$11 eer-T l_!_] dr$
Ai+ill ii,.all

t ,t t

to.
t , t 11

Ji,-
t3

\o
IY

E a#+ ( \:r ) q/!*slt .!.'Jlll
(t:r ) pH

('-#'P) S'"'usl
('-#'P) o*++l
( '-#'f ) u"lsll

( '-fls . fl" ) fsyJ$
('-#'P) orldl
(-'-#'P)sJsll osJsll

( / ) o.sis*#l

, 1'-;rg . te* 
) Jl+.iDll a#-,Jf Lu,,.ll,rS i t'' 1 lt'll cx cJlYl tr;J.il 0" qJ3Yl gJ+*Yl !p

gr irlt d" ( + ) th;r>t.f .r+-l' .iul ,L,e.rr irqirj , (t t.tlo ) u'r-l #.i.l6JisJ"ll +rlJLtt tiss

oa;yr e-h*, cx ( e* ; ,*Vr gr$Jl ;l 6rLJlJ , ( Vernier ) L$ll el''l*! c*$tl 
'lL'i' 

ir e* o

J+ t{.er.iiJt3;\*iDlJ r#il dtJt Jbl iF;oq* *i, ,4r! 4$i;,'L'* elrii-rL JIJII a.9;l
. ct'rl;5Jl i* r-a.!l ,J+-3 qbYl 4J.il ir" qbYl gJi-Yt il !*.rtl el-+)

Cfr Jl+jil tlJii-i+ ciu-,jn.,!l o:.)Jgl fsj**ll ij4,4ill ','v'\ tr5l-ras! 6Jr (;!'; !J+ # 6'rtir '"'tt'

. ( \ 111 c SAS ) SAS 6,.cU;4 cps c;-rtJl elrii*rtJ % o tJt ^r'1 r'eJi.-' dlri Usll rrri4

\.Y *



y . . I 4j*l(Y l.lrrJt (i) Jsill lstJlt .J'ltll +JrSi 4*.1+ il+,

4;!tj-oll-9 eilSl

: ( '-ii+*i . tp., 
) Jl+*t)tJ tfJt Lt "^tt

,., *JJ<rl tsfu 6r!_; lsir-c d,rlrjl JL'.dDlJ +$-dl 4sl'*^ll O! ( t 3r ) icl$t d Cjllill dH+

Vistabella j Anna O*ij.4ll cJ ( St ) +rSt iJ.,Jt',ll dJi."ill $e dill L{j" 1"+ rJti Ott , r-rl,iull

iJ"lr-ll o!-r gti Anna !ij.4ll ds.dl$ll crle ijJii,4tl )lsj\-6J+,n .'f tl.. J Aloo ,",:rJClJ

( r4jir. L (,a,q Oe ril'ii'i I rtEllls ) ( S' ) ,"lli<ll i,F aLUl .eri,,qll3 ijJlS^Jl <.ljJlls uJo t,"Jit- d,eJii

o.r-a gl-i Vistabella -ii..e-ll *f r-i ., Ct-r.,lt ,& O+,:*t-.tl ljJSl /Y \;11 3 YA,1l drrJi 6l!; ir*,ir3
O.-r ir.Lf jill ., Ji..,ill ilrr-. 41t3 , /. I o, 1 A dri-li ; t$ i1-,!j .Lii AjJ6*ll o.t"t*. rJ" l-r-r!r.c ' ''a-t;r iLtsJl

uJJilJ Powel o+-, l- 6.o delJli 4++:jJl ob-.1 . a.:rtLtt i.Lt*. Cp $ir-n Ll.p.! ' ;'11{1 d ( S' ) +-,'$t
i .,Li 6ll1i r3;,3 ll l3;ui ,',J- . Harvester r,ii..a Cs.ll .rSY ddl +J$ll +iut sc ( I I I o ;
b.r.r-e3 jt-pYl Lr,,* ;rbj rll cli i ,,,idl csj': .ri3 . i:r ' ^rl +JSl a.f*,* ;lqi 6. +$.dt Lt,*tl
A-,,.!l C agrsJ 1*or.:rJl grq a4;ab 6rr:jJ 4+JFll &Lii a+tr 4 -f d+JSl iLJ b$ t$Yl ('',J9

i ;r r egff o,*lf 6e$s 6rl+j d! .s.ri t". , clsll &EJJJlsll g*.gl.pYl crJii-A dJJ33 .!l.,pYl C tar,Si.l
. cglJJYt qp $slt nr+Js-Jl -rSj 6rU Dti cJ. gJ.:iJ J*!J Llll iJtJelt3 ss.tl #-fl dJ,all r*SJill

crlci ,'r- r, i-il,,.a.c,ll gji+JJijll \r^",itl gS!*" 6.tl-r; trLr rlr;i;Lr$lJ +t'.,,Jt 4.r,t,*ll 6l -E$!3

3 Anna &ij,,4-ll '-;:a-,:,. r1*, o \ l t 3 1 144 ) ,;*i;,a-Jt )s ,1$..iY +** Lt* 51 Nr iLlt Jl

Anna i--ii..a-ll cr-.i Nr 3 i.:.,;ti"Jt .jl,otri sJt !$- d,reJ'ii 4Llt-.ll ob gl3 , ( ,lts:lt u& Vitr*.tru
OsJJijll O.&LUl crJis^ll O! l4s, Cls.lt ,P Crlt t-.ll tisl/ YY,{V 3 \V1,1'\ cri-li619;i1*43
gLl Vistabella r-.i.i,.a-ll sJ L"i . /.tl A,l. 6ll;j ir,+s tbji iiJli.ll 4lrk rJ" t+Jj'- d3s,,(N' )

,',4 6lr-r; i..".i.,.J i.:_ltirtt 4J.ot " "J" 
tJ"Jira EEJfi t-o4'r! Y! ljjrc t'9,:*r 6c tillii | , Nr J Nr ixil,lr.lt

B,tl1V )o.l-,.lsAhmed o+J ueAy'tJi iljjjll ob3. cl3ill .rJo L^e :-,Jsl /t tf ,. \ j \'\ Y,It

oalr,Yl Jla--ii \r.r, i r--je ( Y..o )4-.4J, t.-,rd!Anna uii,.agt-iiJl JIJY spJ,elt .-FJl Jb (
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EFFECT OF SULPHUR, NITROGEN AND ASCORBIC ACID ON VEGETATIVE
GROWTH AND MINERAL CONTENT

OF YOUNG APPLE TREES CVS.
ANNA AND VISTABELLA

r . LEAVES AREA,MAIN STEM DIAMETER AND TREES HEIGHT INCREMEI{T
Ehsan F. S. Al-Douri(') Jassim M. A. AI-Aa' reji(t)
('\ )Hort.Dept.Collge.-Agric.Tikrit Univ.Iraq.
(Y)Hort.&LandscapeDesignDept./CollegeofAgric&Forstry/NlosulUniv.,Iraq

Two experiments were condr.,.u1lTmfft of the College of Agriculture &
Forestry / University of Mosul , during the Y . . 1 growing season . The first was on Anna

cv. young apple trees and the second was on Vistabella cv. young apple trees which were

grafted on MM.' ,1 rootstock, and planted in the orchard a{ t'xf meters apart under drip
irrigation system , to investigate the effect of sulphur , nitrogen , ascorbic acid and their
interactions on some vegetative grolvth paramerers .Three levels of each sulphur ( ' ,

\..andtrrg[l.tree-trs.rs,andSrrespectively)randnitrogen(',1'andl'gT.
Tree-' ,N.,Nr andNr respectively)andtwolevelsof ascorbicacid('and lYo mg.L.- r

A. and Ar respectively) were used . In the first week of April all sulphur and half
amount of nitrogen were applied at a depth of \ ' cm at a distance of Y o cm from the

tree main stem, while the second half of nitrogen was applied after one month of that.
The trees were sprayed fwice with ascorbic acid, the first was at \oltlY"1 and the

second was done after one month of that Results of both experiments indicated that
application of sulphur , nitrogen , ascorbic acid each alone and all interactions between

them significantly effected on tree leaf area , tree height and main stem diameter ,

except the effect of sulphur on main stem diameter of both CVS. and ascorbic acid on

Anna apple tree height , the effects was unsignificant .The treatment sf Y ' ' gm S.tree-' +

r . gm.l.i .1.".-t + fotiar spray of ascorbic acid at '\ Y o6*.L-' was the best treatment, the

tree leaf zrea , main stem diameter and tree height in this treatment rvas \ 1 Y o I
c-t.t...-t , o,Yt" mm and 1V,AY cm. respectively in Anna cv. , AVll cmt.tre€-t , t 't Y and
1Y, ' ' cm. respectively in Vistabella cv. .
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