
,l&a 4,:ill Cli$ Jr+*il ddl 6e3ir.Jl3 €;*ili.ll J,jJl C,rl:ig5-rYl L,;,.ts,9 g++3;3ill3 d+JSl #ii
Vistabella 3 Anna

Jl+,jiyl crle 4jJsl"ll 6++Jl g*Yl cJsL: :A!3 .r.rc - t

(r).'.'gYl c,t$e r.r. jb (\)dJJJl gJLa qFl.i Ot,-!

+Jsl A'-Ab lael:'i)l Ag" /i::.*,tt f*, (t )

&Cl L.t+1c,qUftj lstit 4g/.3':tslt 4*,stt 4x-+l r- (t)

gaiJ.ll

-J. 
D$, &JJl ir.r+/dr!tiJl3 lol1it 4Jlsl 4+Ell 4{slill .J..;Ar c ,},1!.a3L .l++* -:ci

Vistabelladj,4A+iijl 6ti:ll _11;,^il r-l"a+tjlft,Anna,;:-i;3j1 gtiill .11$l F,Jry' cY..1J,o,ill

jL iiJr*! ,.L$jill+ 6J'll 4-i.,Ji C'g} cl., ? txt ajL,* c> ass.,,i"ll: , MMr.., &Yl LJe 4SJ.ll

,g.'jl_ill J,-.jll crLi,.a gbrl qf l'{+ cD6l.tiJlj '4JjJJS-,Y| o^'b+ eP.,,-Ct cF-rlll g53;iiJl3'"'pi<tl i'ilJtl

JSr,S.,t-6;+,j,.SeeY..J\..JJi,.)+-.1$l cr,JS(.)4drt-ili,.,i{-31j9-':":*l $3,J$.dDl.l

O#Jr:iJ',qJ,(,llJill ,PNrrNr,y.,t-5;,J,NP1' 3\" JJi'4).r++S-*:ltl'(,ltSitt ,,Je St

,,iJ!,<rl ; J{S.1-si.!Ut p:11 ,( sJlJ':ll ,Jr,ArJ A.,'-iJ. +\Yo 3ri,a)A*JSS*,yt r-ELtix

cF:.-;=ll .!1", ll il- f Y o Jr..r ts f \ . d.ae ,Jc: ctL,.+ cx cJ:Yl ts*Yt sJ ill+s-r*ll i-'"s r-'i'aj.,

d.i.,p , 4iJLJl U*ijiJ reCl elli cl" Jga + r-4+,.ai O++Slitl qS r,,'a sjtiJl d,ajll Ol iri: C ,.ll+*btt

LiKdLijasi . rcj*Jl elli g.or** lr+ ++tjJl:,Y.,1 ltlto *Pdryt , dl#JJS*Yl ctr l.+ CSy.,rb.lYl

)lJ .,.E crte;iill cJsL: !!i Anna {-ij,all i ots;li:ll Jlo C !Jj.. 6l!j'"'ri* +JSl +iGl gl d,ilJ+ill

. O:rij.4ll )ls j fg.tCbs LarllS crlc;rilJl rl9 C L".5ri,* 6l!; ll o.rl Cr+3;SJl i-il,.bl gl Crr.rs , ,liL.all

o-l crfs-,iill cj.*s Vistabella Lij,.ll i crfcafiJl r.lc cf dJ"r l+Jilt-a dLrJJSsYl &rl.+ ol-ttt -i-li C.,

yJ sJJ L3-1ull crli. ll fuLs *r, t+JL" iiil i*,3'lutl &lJill O# l-* dDEl$ll &.J crtsj . O*ili.4ll )s

crt-l3jll gti Vistabella cii,.all d,,te;ni ;}l, qe ,a;i-13s-!l LFrtr3 +JSl O+i LJil$ll *i t- , O+ij,.all

c,-"f-igpJJ-J djl +'-;r+;.Nfe1.+t-6r+*l .SPY..3\..O:6LoU-oll clll .!Jlt-CSC

. ,.e>Yl dDl-cb-.ll iJ#cJ,nJ.:'iYl C clt-s'-r:t.+ \Yo i$il'rlrt1S*Yl

L$.ll

*$-itl *J L.ri:l U;r Rosaceae 4.r;jJl 4Jldl e+ ell Malus domestica Borkh 6tii1l ij\
4lu-,4i 6,'3tulJit, ( y..V , FAO STAT )cL 1Y\11rv, sll &Jailli6Ll,Tl +;:urrisiirll

4-eJr+.ll ) iF-h 1 tt . . C! Ofrrff ets) Oi dlF C , iels lgiJl 6r;l=rll o1;tJl iF l#l+16" i-$15il3

,Ja,Lll L-4!riJ F.lrlIIJ crdlls ais,.tll ,',*- cr 6tijJl ;Lli g3i:: . ( Y. . f , yir.rJl3 dSlJill  rjl,aryl

ctr-r+J a1r rrrj;rll3 ol.,s-;a31113! 4$ qtJ , 4illrJl +5tUtt 4;lt c,,ti -,,IJJI ct. r,,is 4JL 6uJ gj'Jl3

g-l+ll 4oL:,o cF Sl a+jG 65ua1 prri-,i3 , p-*-U$ll +r.llg .,19i.*il13 e.llJ.St .J:r gtlr.Jl3 d.,Ui"tr$l

. ( Y ., o c Bal ) J#4llJ crllsL:ll3 cl;*ll-l

cJ3Yl e*t ,tt )"'i-+r* ilLt .l^ LIi,.* '''-ill x



t . . q AiJ(lt$,,It (qi J+Jt 4iet,Jt .J,l'J +JSi i*.b A\-

a-i+vl ci,lJ.ll Oi+ ,.+rsJ: d 4slJi&Y ci$l J,jl a;.pr.all ctJ*sll 4"tjlrill ;i'.aurJl o" '-+-l$l rt+

, g3.>il3 Havline) ctrsrJl eq c dlJi.il cl Methionine Jl3 cystine Jlj cysteine Jl .fu

dJ-+sll  jlrill -.;*.aLuJl iF +Jtll 4*.Fl+ 6r!1j qll pH Lj'aii t 're1'4'') !-ill 
i'r.a' Jr;j c (Y ' ' o

c o3,Fjl3 Dawood) IJJ-.j *+ L-.q;f o,"9+ to. crtiljJl rJ+ Cx l.$.aL'.aijl 6i'-r d iJ'J t{# ,eyrJl3

.(r 11Y

J,4i $ q;l$3 r*r" S.ryl ;.rlJri,,.J,,i i;iij.o .lri ;.i".Jsll +jll i-lL-a.$ i.ri.trJJiXl 6'r""Yl 6eLis Ol

,y' r .r+r o.ht-iijyl lta JltL Ols, ( \ lA\c Miyamoto j Fenn) LiL.a..ll Oi+JJill 6%\o ;Jl

4+_,rt: t'6.tl> 4+t.rt fg;,Jtslt oUgjS r!^ talJir,.J t{i+*,jJ te,lgbl lJill de6i 4++rret'6qJ9 d"lJe

(3eJl cp c3Ll-).tll ,",8111 Alit.( \11t. OJiilJAl-Kanani )'|-'il-"b^ll rL^"'rl 4'*Slc+'rt3ll j$l 611';n'

Ol ,:, ?J gillJ aj+}.9-Fll 4i" crt4Xl 6.rLil*l 6,r!! t$3rYl JJllrj iF dlii Cl cFLrjll ctr+ rti+l sJl JF:t5'Jl

crU;S.qll3 crtJL*ill qp e&.ll o13J cJJ.r3 , 6l3ill \,:.3;.ifeJl isllill JlJ! 4^ef' r:r!gl"^+J UJi- tiL4

r+J'llg cj*-,-,,Slsllt d.Juj,ljilll Ltrt+j c't'+-,JJls !:S:fl cj'bLasYl t+Sj sf .!i+ J'gi ' crl;ill tlill +5H:Jl

crUjr;$l &+ ,.*jsJ: sF .ii+ l4s ' !)'ill C &t'i Ct t-9;:'tt crlfrd ftJ! C lcl*: ll c,rL':r}l cx

,BalJt*ocO-l-rtlsHavlin)(IAA)'4J\:.rl &itrl.Lsi .JLl+)Lill rt''ijlJsJqpi^g-tt a'r:tr:tt

g*JJ r-ii , Jl+-,iyl o.r.$ 6J*:ill Jrill ,rf j$ $ J*4rdl tlgi i€sl'ijt -jt';i qp; gl tJ ' ( Y " o

dDE-j!J-cp('-iljj.P t\1,\ \ JV.,'!'V , . )O+g-f:ff c,iP.nl+J:,..i4bt1 J;\]il( \lV' )Taylor

4-;.ji. cr>El-Jl LJe fuJg,ll oleJiill .r.r 6.r!; ll 6J crilll dJ'i"*ll 6l Ji:Y ' 6'sl3;;''.l*q gjn'll

. fJ.:ri is^e3 tdlsLll olsai:Jl .rs rj=rlii ll 1e.rf &ll3l dJi,*^!l ol cp r-/ , ;u'*"ll F &x''?'11+

itl+Jisr4bL! c.,L.., Cl3 olji- LJ"!i' J*ti dJi"sll -lt$i ,Jo '{jl'"l-;J C ( \lVV )Raese '533

tsir,-rt-irjl+!,X.f.;lJiJl crljr;Jl cjlsLi Ol ,1'-;r+;. N fe tot J IYV 3' )CrSs-.rijll cx

,ii-,a( 6u.,rlj ii l-l-xo ) 41::i]f AJiJI Jf+*jil +r-,i Ol ( t' ' t ) cle;l gr;3 ' uiL2ull Cr*lfjll

,jq*-6.r!j,,,i*,1t-;r;;.Nfe \o. J l.r c o. .. )Oi+JJjjlI O*drf+Ji'"iatlt+.lSl':'o

d -L., gsis . dL.a ll rl-c.,..J1 6ji,.,.c 6l!j Cr dJl,JeJilll ola dgb dlJs3 -,11$Yl t fuJs:.oll obilll I'l9

JJll cri1t-;rp;. N f 1., J tg, , \'., )i!+JJill U'^drl+Ji*'4bEJ#'tllaj*l-Jl& (Y"o )

dJlJ)-.jll dF! Ce L;:u 6J;3 ,:lJt-ia gl , i.:- 6;*lc cr^,, -2'r'' Cocia sii"all iF cFtt)l JUY gJ aJt

. Jl+,j,Yl o$ eit' ^tl qjl+JJi:ll 'rt*'Jl 1333"re 6lt+i F JuYl sle fuJsl^ll

,,ul*:l] gJ.ailr gJi+ill ,* atJ;t.]l cdll qJ 4-cls:sl lll;l .rii , dl#JJs",'ll u'bilsl ldlt+ l'l

, i-igi-qll i€Slill Jl,Jy fJ.ill S g:rilt 9.lll e++ll dl ,Jll: LtIl3 ir^"$U 6'r['jull 'll3xJl sl o]leti

g B I rtv OJJiIJ Ahmed ) s-U 4r-,.ult Jt.rll sL^!::t -*'r:f stf.l &* oErrrl J^,,qp o-t'" u cll-9

ol+tc liriJ ps,...,Jls 6JlJFll bt, ip 6uull rQ+)l dJil C o-pr fl i.it/:l ,( \ 111 6Jil3 Johnson

( \ lAV ,Oertli) ;r-.syl crr,ir,.DqjJJsll ,-P Sr.+s cruj;isJYl .b eE cP A{s l+)lill elr{JJijl3 r-*i$l

j#*l ,r!t-,gS-,,.rYl c,^1.+Anna cij,a6tiXl -l$i cv-,r Ol '(Y' '\ )Morsy 3Ahmed !'Y3 '

iiJsl^ll 4iJlrll crl.yiJl JJL C !Jlr,- 6rl;-1 ll ,eli a",:t-ritt }.oLl'!ll o:ti e'q ji osjJ '-i ' gt'o t o '

. Js,.LYl sJe

\) JJYi e^qX G*L^ ilLt.r. Ji* '"'-Jll



.,a,oL+,p*:f (J,.-,Jls cl+3;ijJlj +JSl +lUl ,s:i; irru g*.4': dUd cf nLl;.r l,*l e.ul,l

oi- i I^+!3, Vistabella 3 Anna O+ij.4ll &.4:6ill 6ti1Jl 1l;*liY gJ^:ilt 3riJl oLi..a C d+..,r:s-,Vl

.i.*lJJl olu q;;l gljlrrtl J^, cp &lJrll
,,,-i,l ag-rLS llJ^

Dl. &J^ll i-.t i*.: fe+s. j oqU.lt3 lst.r1t 4ilsl 4+lill 4#l'ill dJi. qf O+lLaiL "r:+*'"'r.rri
Lij-a a-Jlill Cr illl Jl+-,il g& +attt3 Anna , ir- 4riill 6ti:ll 1$il ,Jo d-lyt c Y . .1 r,iill fJ.
{xr jr',i ps psr,.*:l 6ts..Jt C LFcl,! &,JrVt 4il| *p , MMr.1 c!.eyl ,F ++r^ltl Vistabella

slurJl3 i .,:.,L {*,rJ}. q; + ioSJ}-9 g}:ill J"Jl 4i.U iF hjl 6giJl a-tiU^r.13 , .h;ijill-r dJ}J I
.Oli'itl !t 4J!"$3 a-',.i1;r;ilt crLi.-all L!+ o#J ( I )

, A-,,.!olrll r-r_,,1r r'rtt ( R.C.B.D. ) a-lgt +gtj*l"tt crls&lll rii.4l C*liJ+Jl us +iji si frSi-,|

cDtils-iJlj,rrrrr3S-rYl o..Li,rjtJl cril: l+-,,.* (.Js* r;9 C*lj:tlj 6rrllll '-'1.$l i^lUt ;L 4sJt-'l

d,ly ,,Dr 1i j,ii,Jil dUJJ .$3 , _)I$Yl sJe fuJsl^ll 6!,lrl crls;iill d-tL-, JL!-9 lre sF t{+ l-+

.i;il-l?, 6r.: .JSl !:iJ+ri, zlSj*L3

(,/Jjl ,,lo S, 3 SrJ S. ) 
t-;.r*. S fe Y. . J \ ..3Ji]a: s.A drLJi,,,,{ er$ +-;Sl d#.hl

dDE3 , ( Y ) r.b+Jl ct 4jti..a (.i.b+ a-r.:JJl3 ,',1:Sll JJ,.a.cs ( +JS % to! cPl.ril +J$l rlsi*L

elrii-,t+,(,JfS:lt ,1"Nt3N\JN.)'-6J+,j'.Nf1'3\"3.jii'a:clcl+S-iill s"*t';jl'$"
. ct+3.Ijll 3-rr-eS ( il++s* % 11 ) L''JJb-ll

cl. cj-lYl tS+*,Yt i dDLAtsll ,.,..- i*L,.-Jrlll ol.r:3Jl dl Cr+SJilt O" d:i"Slf ei,aj3 +J$l i^it.a c-: r!3

ats p- Yo.u+,*Sf \. cffgp* \'dit+;Jill ,9'P d.rji.'i'+dl'li3c Y"l pbJl iFOt*u;.r

ilF.r cp , 6/l# clli s+ d+i,*J tA ert 
'', 

( dDl-lr.ll ','"'- ) !-,,sJls +J$l a+ *l , 6J+.& ,Js dl*

C;5s.r..ll 4qJL$ r-*il3 4*,i: llrll cJ. JU ct, cjlYl t-**Yt i L{:.'bi Cx+JrXl 4*as cF FYI !i'4'ill Ol

,(ArJA,)('-ri.#lrlloJJd4)A#rJs-,yt &-4LTTFACHJ'ii*.itl*Yl dr.nJl-*sco)el

dJ+ll L'-i:J ;5$r 6\.a$ c &JJl clll Cl" r<* .rt a+txl: ou"rr: g.i,,a:i *F dsyt , idl cF at J"l-,

gl cu-r o--i,.5-,gYl d', oa.Lrll eiJj cr-l+ll %. ,l isrl ( Tween Y . ) 6J'"&U 6rl-c pl.ti:*l eA &tst

,1, r- 6 lif-:.6.gr.q Jl+-!Yl crle /,rJ:ll alLl $^+ ,',;-+l .',;.L!*ll eLJl.r '"'d.; Ji aiJE.ll i.t.tr-. ,tgt

1'-;r+;.Kfe \. )pe,*EsJtg(' 6J'ri,. Pp l. )J-ti.*ilt iJ.4$l-l^ol+isiJt+"''?,Yl Ci.A+dJr*,,

if )p3g*Egll c,rtll$g. -r9i*ill1.u.a.os (.t3i;% YY - l, ) .rbEll oti*$;sJl 6Jl-c.uelrii-,i.iJ

. 3JJ*UJ$ ;J,.a.cS ( f-g-,Ug %

\'\r JJYI dr-\+ll !'i-+1" ill.-t 9^ cli*,"'-,ti *



i^J!ll gp,!1lll 6'ls3 ;'ir4ll

\t1a t-p.jio;- 
g+";.r il+*Sl d+..Jill

v,1 1 fotiill \1l
o,I A '-fs.f agx.bdl ;lt-,ll

1l .,v '-fs'r" &jl
YIY,1 '-ds.f gilll

\o1.V '-#'P oiJill

4iLJ !j+L 4++r;,. A:^.,ill

1o '-f5.+ _*lCl C;5sjill

YI '-do.rt" jAl+l J3i*,ill

'l 11 '-#.+ -lalf ll a3+*lj3ill

'-ds.;iJ, crUjrl_,1l<JJll

,s# la;l-ll l-,1l.5rll3 cr,p+ll !;u drlJ:6r,. C lJill cJllri ei'ft

sJe i-jJsLll ;.r-.,lll crls-fiJl JJc ;l*.rr I Y . .1 tlrll cr cjsYl ,+-J-1 *-, .x qbYl gii'-Yl !P

.'"J. !l dL.-+ L6Jl*"tl cJ-. cl. *o i-ir.,*" ,Jcs (Vernier) L.rl'lt llrii*L aL;;iill oll -F{: Jl+,-tyl

. Jf+-,,:JlJ c#J-ll dl*ll+ tJYl oLo JL-il cJ.. .t" ,rS hy' ptS:dL dJLeJi:ll ora r.J-* clls3 .)rr-L)tJ

.rj.sll u& itrl .,rl+3il ef.t.ri*L oth-,jri"ll r:j..;jg: c p.ril*oll fF.4:ll ':' "' 6r: t,Jg t-e, # EUu '"'tt'

. ( I 111 ( SAS ) SAS CIU* clgg .;.*Ltll elr'ii*L / o .lLrr-l 633"'r '"''r

'i*,trSt i frii..*ll q,olJl drJJ$l oli',al'llo ( t ) cb+'lt

a4iill ai,.a.ll

' ,L 2

l,v

t r t f 1

Ji..

\o

\Y

'-p.;i"y,#r ( t : t ) llrasll .j+..Jill

(r:r ) pH

(/.) S +r$r
('-#'P) c'"++ll

('-#'P) L'Jsll

( '-# . t'L ) es*Jlstt

('-#'f) ccdl

('-#.f) cJsll O14rslt

( /. ) cr-r+isr{#l



Y . . I ij*l(Y)r&ll (1) J+Jl. ( q t J+Jl 4+" lJt eJ'! +Js., i*.b A\-

4,nitj.llJ CjEjll

: ( '-;;a; . gi ) Jls,nYl crb fuJslll 6+41 crlrriill .r'r

Cr ilrl _,,r$Y c)"jJl d!*ll s& A..ijs:*lt d]lrrilll .r.ro .t) ,-Sl ( t 3 r ) c#s$l ; Cjujll J#ii

J5 C (Jl4j pl5ll-rJl e[ Ol Y! , r-il,.t-oll '''iti<tl a-fu 6Ji] srlril $ Vistabella j Anna Cr+ii-all cr*

6tt-*i Jt+-jDu o."J. !l dt-. rl ,,b ajJsLll crls;ii:ll .ro i !J!* 6t!.; elll-b Ol l-4i cr:+-l . i+Ji!.ll

( N.' ) 6s3-Fjll g*,r:trJl dJl,,,-tll ,.Loi Anna di.all c# , i)*ii.oll )ls up: Lit' ^tl C*.l.,,ijll afu
1-o41l Yl , ( Nr ) Cr*rsjitt iF irl$l .9Ji,,,..ll i.t"t-. Cp !3jro ' ;trr'r C 4l"lrll ob gl3 , t4j.c .lrc ;$l

l-i , ClJill ,Jo N', J Nr cplrtr.ll /.lq,tY 3 Y.,lf oq 6llp i.,,.";., i.:rU.tt 4Llr- r& t+Jj. tgJli

O--e r l'i:.'i # Of-:!t ) Nr J fuJli.ll slLU-. crJe t+i!. dri3ii N! 4Llr-.ll 1j[i Vistabella i-ii.all i
L- C-c .5ef3l i;;rrl ob3 . ,Jfyff ,Jc r 8:o ,Y /.Y ','A J t \,A ' cn! ;lt;j ++'ti-l ( bJlt-'L+4"+

Cdllicpri+-Jfsi+16r.crl+YlsClSl cJ(Y.,1)AJL".Jl.rAJi-Jl qF(Y"'\ )Cjgri'o+s
.!-+f.lrlsll ,:,-.!l.,pYl dJil4;Jt+il i!3j c .!l-pYl up 4rO^.lt cr[S'Jl iJ+i cF siFJijll 't'r'o'"'ill .,pJ

Kramer o;S3t g.c (99lj]j lb3 , i.iltioll jr;jl crtj"c i L{.1,..t*13 ,$,.bll 4JSt +$*tt a-r1.,*lt3 
"lSt

,r, j<..d1 {-Jl^r,,fL5ll 411;r;:ll 6rl.is6.r!;,J! ,fr-*qj;+JJijll r,r^,'itl O! Cr( \lvl )Kozlowski 3

l+y-ill rLljl i.r-:.rr o++3Jiill r+i5i,,Jl i.il;l ., 6++ L-Ji pt4 d 4d,.'.ll ol-.rqo.5r;.FJl pl-ri:*|3 ,;J"!l

J \ 1Ao c t"r. ) IAA t<i.s 4il+ill au3'.-5$l ctr+,:*sJi i 4slJl^il rls s. eiii*.,,-.ll -ht-,iJl 6J!;3

. ( 'llAA e gl3+'e

ir++Jl oL==s=;t!! lr=.-c j L4.DLil'r-o ''lr,.Js-,Yl c&L'l ar+-s-Fillg +.)Sll -iE ( r ) cJ:+Jt

. Anna eir,a 6tilll Jt$ o,j,ll dlJl ,,Jo ;iJsi.oll

tlihilr
NXA

( S ) +J$l LjiiLr

''l+iJJS-,Yl

(A)

i;,rJJ3jJl

(N)ir++JJ]jll Sr Sr S.

1,oo G + 1'ltr G + V'Ar , ,t \ \ trlfu, , 
't' 

I
,.lt A.

N.

61,YY
t \n l|t c?A' 6 1,rl Ar

I 'l ,oo

I

;l\\,11 r.;l l\,\1 i t t,lr r.;l '\ ,,Al A.
N'

r.1l l\,o. | \ l"l'I 9l \ .,Al ;l l.,ff A'

\ Y,t'1

I

.; i t t,,r,r r',rl \\,\1 l\1,11 i r r,rr A.
Nt

I \ Y,Al I \Y I \ Y,11 I '\ l,Al Ar

drl L*$.

cjAiLr

,rl+,U3S-,Yl

r-i \ . .oA
S- e I 1'1V g A,t\ N.

ilil$rl
SxNI \ Y,YO .;i t t,,rt 7-i 1 . ,oA Nr

qrl \ \,oA I \Y {Y I I1,. A Nr

't I 1Y 1.1 \rrro ,,t\Y\\
-'|'t,r

A. Ar$ll
SXAitt.t,t I \ Y,AA 9 \,'9. \ ,11 Ar

t t t ,\/ i r r,r. i t , ,t q +J$l crl!-,J,i.{

JrYi d^t+ll r:L"+\- ilL-., .x &*,''-lll *



r . . q i,.,J(tt.,dt (r) .bJt 4PtJ-ll aJul -iJs A'-b 4b-

I o ,j-al:l aSi,*, Sc L* !J!* cit!:J lj+3 crle cJ$ Ai$ii tiSe iejg"lt i'cj";- dS d!*$" *

. .r3.sJl l.ujr !S'r ,,rl+lil c9g.9

sb fuJsilt 6++Jt ob;A:ll r.ro cp L-4:i>r3.l.rl3 ''r*rJs-Yt r.6.Ls c*+:ixl: +J$l JSil ( t ) ,Js+,lt

. Vistabella c.ij.a Ctiill Jt+"lY crijJ'll dlJl

. l3.rJl .l.r& Oslr Jt$il <.,sS

.'jll ,gt-,,-Jl crJe fu-asLll .leJilll ls> sp gsl* e" u ;tr.JJs''yt .lb.lLt+ i.lCt cFJ Ols-l

&-l,il ulr ( '-iJ+i.t-p o,oV ),gi.l.rg;61 Ar l.|k-ll dr.hei '',J', liiVistabella r-ii,all lSY
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EFFECT OF SULPHUR. NITROGEI{ AND ASCORBIC ACID ON VEGETATIVE
GROWTH AND MINERAL CONTENT

OF YOUNG APPLE TREES CVS.

ANNA AND VISTABELLA
I . NUMBER,DIAMETER AND LENGTH OF TREE NEW BRANCHES

Ehsan F. S. Al-Douri(') Jassim NI. A. Al-Aa' reji(Y)

( \ )Hort.Dept. Collge. _Agric. Tikrit Univ.Iraq.

( Y )Hort. &LandscapeDesignDept./CollegeofAgric&Forstry/MosulUniv.,Iraq

ABSTRACT
Two experiments were conducted in the fields of the College of Agriculture &

Forestry/UniversityofMosul,duringtheY..lgrowingseason.ThefirstwasonAnna
cv. young apple trees and the second was on Vistabella cv. young apple trees which were

grafted on MM.r .., rootstock, and planted in the orchard at txt meters apart under drip
irrigation system , to investigate the effect of Sulphur , Nitrogen , Ascorbic acid and
their interactions on some vegetative grorvth parameters of the trees. Three levels of
eachofsulphur(.,\,,rildtrrgm.tree-',S,,S,andSrrespectively),andNitrogen
( . , f , ?trd 1, gm.tree-t , N, , Nr and Nr respectively ), and two levels of Ascorbic

acid ( . and l Yo rn9.1.-', A, and A' respectively) were used . In the first week of April

all Sulphur and half amount of Nitrogen were applied at a depth of I , cm at a distance

of Y o cm from the tree main stem, rvhile the second half of Nitrogen lvas applied after
one month of that. The trees were sprayed twice with Ascorbic acid, the first was at
\ o/t/Y. .1 and the second was done after one month of that Results of both

\\t



experiments indicated that Sulphur application led to significantl,v increase in branches

diameter of Anna cv. and branches length of both cvs. , w'hile application of Nitrogen led

to significant increase in the branches number , diameter and length in both cvs.

Ascorbic acid spray significantly effect on branches number of Vistabella cv. only and

branches length of both cvs. All interactions between the studed facters significantly
effected on all sfuded parameters , except the effect of Sulphur & Ascorbic acid

interaction on branches diameter of Vistabella cv. . The best treatments was I ' ' or

t, r grn S.tree-t * i . gm.N .tree-' + foliar Spray of ascorbic acid at l Y onng.L-' .

\ I c Jr)i j-,J ji*+1* 4L: o &* ,',-irl '


