
,+i!4 4:6ill Cli:ll Jt+,i! i.,-.ll 6ejis-*!13 dJ;ill J.!l C ,,t*iJJS-,Yl LAtr3 g5j;iiJl3 +JSl ;;ii
Vistabella 3 Anna

t-pYl.e 6jlsYl i ct[s-Jl3 jl-5Yl cP d+,91CsJl - t

(r)19JJJl 
6tta qFl-i 6l,,rj (\).+-,pYl 

iJtJie J"t r*,1+

&J"Jl 4*.t^./oqliJl3 Letit i.,S/,3:tslt a*,s4 aji.4ll f-(\ )

&^,rsj A-.b lA-el)j)l ills/4j:*lJl r-(Y)
U6Ll-ll

e*,J4 DE cj-J-ll 1r.t-./ot4U.lJ 4elJiJl 4ilsl 4+till 4#UJl .JJi. cF ,J$t4i!, 
"r*-n +*i

Ji.a Ai,:3ll 6r-i:ll ;t$i sJ" $Bl3 , Anna di,4 liill gLi:ll .,;t$i ,Jc cl:Yt , Y . .1 J^ill

.h$Il14.s-,Jl ai""Jh LsJj, ?txt i,il*,*,,Jclostj"ll:,MMr.,'&Yl crJo4$J"lt-g,Vistabella

dji! ce |4i; r$lil.rlJl3 ,a;i-.sS*!l ctr t + cp;jl c.g-Jls ur+3Jijll3 +JSl i.iut ;L tirr^l .

iF ds LJ* drl+Ji,,". 4btj c-.rii*"I $3 , !JYl3 jllYl i cr[s-,tt j$f: .Jrgl-'.:llsll o'" crl4Yl

1.3Ji,.a)CjJ+:ri:ttg,(,llJill ,J" Sr sS',S,,'-6$. Sf !" J \" J-*a)c+}St

+\Yoj;i..a)dl#-rJS-,yt r-&LtOrO#Ji!-qJ,(Ctr::t ,FNtrN,,N.,'-6:+..iNf1.-l
cr cjsYl t_**yt cF c*+sr-ll 4i!.s J,ajJ +J$l a;"S ,Js i,eut ,: , ( ctS:tt ,& A'J A, , '-r:l .

4+^S cra it-:ll d,ajll gl CUs. os r,-,;I;.i)lJ U"iil cgtJl cl. l* Y o + cJ"-, e- \ . &* ,* ( Ol 'il:

ijlYl . ,rrri-rjS*rYl c,.,l-i 43rr..1\,iYl ,''a-,, , 4qJH o*of: lojrll ClJj O" ** li.r ' ii;i O+JJjjJI

rrjll C;+:.,rijll: +J$l 4it2y Ol eLjLiXl cr.r.Si . lcarJl c,!lj O. *+,. rr++iEll:6t..1 ltlto 
"s

s. .gl,pYl dJnla cF UJ.,,.. i;i: 1E:ff3l a"':r.:ill l{.}lslili 3i ;s (.;Jo ,Js 'Jr;i-,p5-rYl u^.t t cpJ-Ct

i5';,r qp ,r!i*S*Yl r-;jLr ;rCi: tst- . O:ij..all )t5 1,! t-pYlS 6!l.,pYl or o!.,6-'tlS #J.,JSI

6.jilsill3 g+g,,,iill ,$L ats3 , O+ij,.all )5 gll os crl;..;S-Jl3 Vistabella {-ii,.all .jlJJi cf o[S-Jl

, ag,:r-. ctr ,J c,,t3331 gLi Anna di,.all tjl sF o[5-.ll -trj cf ,rtlu5-rYl rtrilsJ cl*+tjill o+

\ lo j$*J,Jrr,rJS-,Yl rfut + iJJl c,F-!l + '-;-+;. I\ ee 1. + t-6r+;,. S PY. . 4.LoLr-oll gl3

all-pYl sp c1pr.Jlsll i+d drl d+. , 6;i!l dDLtr.ll iJ# cF drii)'l A!h-.ll oa crts '-r,l . ft,
Cfs:ff uJs % l,YV j o/o o,\A s,JJL Ojs'- f. flJ. '\ Y,\o !-eYl3.El-pYl i cr[S-Jlj

{-ii,.all qp,llJill ub %'i,t'A 3 V,ol J,t} Oil'-P . .tt! \l,lt j Anna ,-ij,all di
. Vistabella

L&ll
c*iJill *F L.$" i=ny Rosaceae qr.,sJl 4-!hll e*', eIl Malus domestica Borkh Eti:ll i\

,4^iLi-,oi 6JtsldlliJ,(t..v,FAOSTAT)o!IY\11tv,,,Jl cJ-:sills6u:Vl arpuir."Jt,ll

4*.1jl L+l^r:J tl ^ilI *S ctJ-l .JS* gstj +iL;l . irril 6-+i"ll 6rJl+ll d,bLJl gr ta-il-rlLi. e-iliil3

grl--Jlj dil iJrlirill Ltr+3 eiU+:-,Jl: ol-,1qo3,1-lLSJ! 4+r" c#, aJlrlt lgtS.tt lgr',163 4!JL 6ul ctjill-l

c;r"Jll q-l+ll a.ct:-.a c# Sl  +jl.L 513r.a1 tJij*i t{jl L^S, p*-,tidlj *sllS JJti-.ill3 pS*Jtsll iL



13 cit ::lrl13

.( t..f ,;*aiJl34slJill 4J.1,45.Y1 AeJ|j+.11 &L1tl,.{*il;*.!l 6E:l Oi i)i-cP (Y"o ' Bal)

4L i-jli"Yl c1.a-.lj-rll Lh-u|,,, J<.-i crJ,J.-i ,',i- , oLr,j! L;grll l,ol-rrJl a)" d+J$l +

-ll 
Cii" d,,riJ..lj+ill rtr+J cSlrJl pq C .{j^il Cl Methionine Jl3 Cystine Jl3 Cysteine Jl

-j 
& !J#Jl c,'t+.lJl ,,nr+3 co-enz.yme A .*iill #lJ^Jl :*5> c3 Biotine Jl3 Thiamine

s;s-s: j t"{-. i-,pr aJ gl tx , cilJFill rJli:sls O;+JJ!jJI '"'iiilJ dJ.al (.?+$!l cF et-All Ferredoxin

'r^l ^$+J, (Y,.o ( OJJil3Havlin3 \11. c oJFlJi).,^)Q1$id4slill t.lc fJ#sJsll

r-i *: t#e dJi"aJlJ ceJ)+sll  r,llrill ;*aUrJl ii. +r,Jl ljab 6l!g L.-$l pH 
";rii LJ" .J-i 4.',) lJlll

Havlin ) cJ-,-i-l.rtStt st+ cP 6-,1*il.1o * Sl ;;*it+ 6-.pr..q *[*i $ Cl3 eEtr'rtl .J+ cl" \+''al'airl 6ll-rj

CJdL2l-id-iJ$ll Olg,(\llt.UJllJDarvood) lag,.jCi+r+:f'r-s+Laj'(!'ro6cJJtslJ

ir crgr,r! 6,rtii*,1 6.r!j ll t'rJi $ lral 4+J$l pH oAiil 4+$ Ss"Yl ,,lld ir. c!,li!I{''i*J;Sll 6u"'Vl

y.,, c Harhash gAbdel-Nasser3lltA ( OJl.ilJElgaler)a*l' 4il,.b-.ll 4Jji:JJljll 6.r^..'Yl

j+-*t..6ll-+jelJLiagl (Y.,t)CtA]ll .ErY.ri3,(Y.,o,OJrilJHavlin3Y..oc('il.uorJl

. i,:r1i*tt 41"t .o+ i.:;tl* '-L5 . S fe o. . i.llr:l rj" #S*lSll CF c/ljllr qii.4 ttitll .gl.;ji 6jl.r.

J*4-jdl ls u clJlj , fusriJl d#l,+ Crt+$* ,-5J* cl ii'i1.4'll 411'rt^.rl il" iji+JJill-r q*:ll 6l

3 RNA ) t-ru.,ff ciL^SYl c*$-'. C .tr+ a.jis irl+jll cj'lr s-,ni Cf qs*':t d,rlt'dl C;J*$ a;"ai at"

,,, J<.F si AIil,lJl Porphyrins Jl 6:.1+. *Si C,llJi,.jiiJ Lecithin JIJ {JjiiYl $t":Yl3 ( DNA

g-. o-.,*,LYl rj4l ..Kj-;_l 
"*ijill3 crJJ*:-ll .*Sll criJlje ; i-4*tt dJtrgSj$LJl3 cDl;i3,,plsll

L;-oL-r .J:Ul ctji l+)-ill pL,,irlj J^,r qp i-{.ll 4:ll+.,11 crU3x;$l cF+ i*Sj C dr+ l-s , p}!-ilrJl

(rAA )

q;.i+gi:ll +ti-,ill gi ;t c,,Ut;Jl a.;*quJl *-,,LJ,i .ri3,(Y,.o,Bal 3Y..o,g3lil3Havlin)

dJjjsll dDE-.i,J^,,. i.j" ( \1AA )gJLyt d.4:tis,cj*.lJsll i)"iilji-ll aEt4iJl .gl,pi ,3tre.

l-+_tg ds-,i,uJs ('-i.lU.tl p, o, 3 Yo c Ji-)i#+Jiill ct"c,rl+Ji,".li5:.,,Le-Conte r-ii.a4!bll

. ;ra^,'.11 ;;n cDtfilt+ futl3* #StdSll ct" qll;jYl dJis-t i t-*.;t!r r;&

cr.rJ+ll qJ*,$dl JL-j,i .3l1ji a.lr--::,. *J o-;J!- 6lU C,J9 ( \ 111 ) Kobbia s Ezz qJ,a:3

ta+F,.-i $e , Jl+,,iYl ..ll$l !il*:"Jl gil+JJijll lt-a*,Jl ,9:1.,,.a 6lt-r; i.!i3rJ$l g* ( Baladl' Mandrin )

ol3, ttULji,O?6j,"-lJes#J,oYl slJijCls-iisle ('-;Fi,.N fe A" J t" )Cr+J+,ll c,,i d+JJtis+

g* O,S '-*.f:. t,l,t 3 o,. I [.!* ,',;- '-;r*.N p' A. . -+ +.,"1\l $e Oti cJ*iJJJ'lSll j5-i ,;9i

. Ct.*tt crle LIJJI criiJ

;tll coir\\ J$,"+L ilLti.r" g!r*,''-,rl x



t . . q li,t(l'tr.rrtt (qt $-.lt 4ietJJt ad*! d'fs A-.b 4l+-

;u1 la,y*: .r!" ,JSS*lsll g* grLr.YlS 6l-i:lt ..d:*:i .!l-;3i crJis-q ;lt-r-1 ;1 ( Y . .l ) ,J.,,HJI -rLiji-9

c# d+.r-Jdsll g* .e.tr:r. ,t\ 
'}r-\ 

g;!Jl , '-rtr<t .N # \ Y , 6e.f,-..oJl i,.als3 , c1'+3JiiJl cj* nt Ji",".

4tj"i.r c-ii,a ,g$l Jl^:,^tl i.dt cr-rlt O) ( Y. . i ) grJ*Jt +JJ . 4#lill 0. irpJ.ll )5 cF., .91;3Yl

oiJ Ue i,-U ostt .lssJdsll ir,. dlJJyl crJir.a iF rlj , (/. I 3 t) !-r+11 cJi Cl#Jnu+ ii t o -rr1

. i;rti^tt +t"t -1 L,,rtL Ve /.y iS* Jl+,iyl

ciE!'ilJ g;l.aill gJ.+^ll ,-F Vt J;Ltll drEJ| qp 4-.al.lsi*l .rl,l;l $i , +JJs*Yl cr:jlsl i-,,.^.,jJ1,, l-l

gl3 , {jlii,Jl i€slill Jl+,j,Y ,J;*3JI J €J;3Jl g.jll e5,-il dl grs; +iJlj 6.r."$lJ 6.rl-.iull rl3xJl gr r"!

g B I clv OJJiIJ Ahmed) 3r-dl L+Uf JHjll ,-lLr.Eji ;$b kt& Os-s.,, c,,Ur,:! s- ul o*i:

41r.rt ^c ;6sjJ p3^^..113 ;JlJnll 4+tt iF 6cUll ll.6;Yl c$il qJ o.,pl fl ;.iEl ,( \ 11 1 4;3,13 Johnson

( '\lAV ,Oertli) ;r-,sYl 41. cl.Dl.rjlJJSll sJe !lL:.1 aU3;islYl .}lr eEqJ cJrr,,-J l+)iJl ft*ijlJ L*iiill

rS-1i_9 ,rl;i-,Js,-rYl g^.L+ 4-hL.Ltl d,,Ut$ qprCl c.FJl $" ( \ 111 ) gl-r'ls El-Ghamriny JarY .rii ,

Y. . -1.. (iA i$l*s ''l;l-tJS-,Yl cF.Li pJll c,,ul+ crt & ( Y. .1 )Baradisi J '-J!. ei! t ' '
. #l.,,slsll rr.q dl$Yl ae:ir.q 6r!; ll .e.rl cl*lsS-,!l ctr"l-+ qJJ-Cl cfijl Ol '-jl . t'.L

cra.Lr+ cfJ-Ct cgjl-, cn+3JiiJl3 +JSll ;lLil Jr:j Lt-,1r 6*;:: dlJrll cp elt,.l-;.r .r3*3 p.rrJj dll.!

j-s" jr .J-#s-plsll Cp Vistabella 3 Anna Cr+ii,4ll i," i.i6ill gliill ;t$l dl_rjl dJis.a cJ A#JJs*Yl

.i*trSt ob ,',lr+l g,li. ll ora sJ &lJill o.ll 4.r.oaY: , g-otl3,.!l_.pYl os o!5-Jl

,1,-,,t1 .gr!3 rlgo

D3 &J"ll 4*.t- O.; k+s. o-i crltiJl3 actrjt 4idsl 4+Ull 4{sl.ill .JJ!- i ,J:61,4i1" Cpl+ ,..,r--+i

Lij.4-ll ,tt '.il ,Jo a*t.3'llS Anna {-ii,all -tbJl crb rllYl . a,riSll CtiSll Jt$l ,rb Y , .1 jx.rJl j3r

at x t rb;i ,F: ps,.*ll 6ts.Jl qp L{&lJj cr" cJ.rYl 4ill i , MMr ..' &Yl t aSr"$r Vistabella

( r ) cJl+ffJ 4JiL 4+1;-l" !; qp ios-,,yg f FiJt J.jll 4+.U ir. r+J!,6JiJl 4fiLi.ll3 , .!iri\ l'JrJ

;l-:jl c-L,lJ ;1i^l- ilL-: .-.r- Jit,* cbill *



Y . . C ar-J(Y)s4l (q) J.rill +rstrrlta.lUl +rS ir-"t+ +:+-

4,r.,,r1 i+Jjl qll+^*sJ: ++!j$t crti..all ctr+ (r ) cJs+ll

;.".[ill g*$Jl 5.s'3 A-i.4ll

\ta1 '-p. jir*, ,r+,1.1 #l+*31 Ji,.Jill
\/ te qjel.iill i+;.'

o,YA '-ftS. ft qjr.:nJl 6lul

'-f5'r" &Jt
YrY,1 '--5.r" ocdl

'\ o1,V '--s.f &Jill

;.jLJ 4i+b i-,,r',"..;* 4!,ill
O^ '-ds.+ -rat+ll C15.1r.rll

Y\ '-#.+ jbl.iJl Jgi*rill

\\1 '-fs.+ -,ralf ll f-ri-E$l
'-#.+ drU3'r;l <r;t1

Lt$l +rr:L".ll l;l3Jlj o.nrll !*r. alj+iir C tlt rlJL: i'r'

4iil:.r 4;l"lJl r-r_,,;lrltl ( R.C.B.D. ) 4Ll3l a5t3.l,rtt glelLtrl fi4,a: d,J:.J.J+l liJS igji c/ pu'r*1

Ue dtl,i, cJ" i!+JJ.Jl3 ,rclil +r$l +sut ;i: ;.!J'*l , a*:r{ 6lr-, r.Jsl CSJ+i plril-Lj c,l-ri.

j#-Fs.*Jsll cJ-+-uilsll 6-.!l.,pYl d j-iri qp t{+ L+ dDLil$ll3 rlliss*Yl cr.L+ cPJ-Cl c,Fil.l

6J+,.1 \.4)6J+*i Y\I4#:iJ+:Jl ljJScJLs:,,.tt JIJYI rreOJ+4'!+g,!-eYl3.!l5Yl qecll+JS-Jl

,&SrSSrSS.;t-;r+;.SfYr.3\.,jJ,i,.a:.rao!in*"ri-Cti+r+Sll si:i..bl .(,tt-diX

(r )cJl$f cp4jti- !a+is;C13,",:r,sllJr,.a.as(+rS% ro;cplJil +J$l rhij*L(,lts:lt

,(dt.9-:ff;!';N.l3NrJN.)t-6J!.i.Np1.3,t'.Jli,4:cPi*:rijll L,jrstJJri.r,r4blj3,

gs3riill iF i+^sll ei/aj3 +J$l a^it/:l ,',^1 $3 r 45jijlj Jr,a.c,S ( C*.1* % t\ ) l+JJill ehii*tJ

(j\ ii. f\ ULlij , Y . .1 pl-Jl 0,..r Ol..11.r il" fuYl g3;-Yl or Ol-.ctr-all l,r,,,r 4-,,-."J.:ll d,rl.trJrll sJl

L+*Jl: +J$l +# *t, 6ia*n,I dL cJ* ts Yo g+,,Jcl e*, \' t-ri;c-l p- I' di+ ;Jih d.s,F

j ,-4J,.bl -nYl C1;+-9Jill 4ros , ;' 'r Ol O+. sp , 6J'.i!* 411 + d+3'*J lJiJl+ tlt i ( dDL.tr-.Jl ii,.,. )

,4J!,JJS..YI ctr.cla Or dH;Ji,r,r^-r Jls,i,Yl '-'&l l-S , 4qJL$ r-*o+S a*"ij ehll 1'1'l JU cr cJ:Yl t.**Yl

i-,,jLllltOt:'jd.,4ii.qPdJYl ,j.rJl qFo#J^l-g,(A'JA.)('-t.fil4\YoJJi,a)
o/o.,\ jS..,!(Tween Y.)6Ji.,.tUltLpl.r-ij-,1 e.tlJill j$l ,rJr,ji$t g!,atl Cl''JJl cllicl.**rri

e_,;,", J1;l .l.--LLll eLJ! c.d1 fu-11il1 a!b- ltru,l gl iJF qp c .lljYl c.9Jr oa.LrJl ej$ d,j1+11

P e" ,t . ) JJn-,ill O" 4$l.oi,o *!.sr JlJyl ei.o+ dit-A{,r,',J- , i$Ldt, i;3*a; Jt+"jiYl ule L.lill dJUfre

I z\T



% yy-t. ) s-bEll nLi*Jgj9{Jl leJL^*tlSi*,LJ (\-6Ji-i!.Kl,c, \. )eJ#ljJ'rltr(' 6J+*ii.

. pei-'US$ ;.u.a,cS ( e.**U-l+ % tY ) fJi-E$l cil!-r$S , lSi-,ill 1J,.a-cS ( ,.1,-t

c;,,.s jl.pYl j,;sll c$-g*lsjl ;;$i i Y . .1 plrJl cl-c cJSYI &J*i ** ct^ r.J-lYl tr+-,Yt ,J

ilFcF,(\1Vl )Os-rrltHerbert4qJHii,i3.Sts:l i+JsJl e!S-J13,(lrtl )Arnon 4-i'-JL

. .!t5yl cp u*$i a+rL ,-*o+-l Y . .1/ '\ \ /\ i or .!l;jYl !!l*i + o-1.16 gyYl i lJsll crt+:s-Jl ol

. ( ll 111 , sAS ) SAS GlUr c#s :*9!Jl-ll elsj-L / o .iL^r-l d-f.*a ,',-1 .tl.tJl r.rr.3-c ,Js.r.l

{*trlt o.i rr:i,,*Jl splJJl +JSl crLi.aljr ( t ) ds$t

i-o','3ll di.4ll

, ,t t

10.

Ji,.

io
\Y

'-t.i+- arl 1 t : t ) gr!4sl c)+,aJill

(r:t ) pH

( '-#. P) s +r$l
('-#'P) s*+:Jl

('-#'P) L'JsJl

( '-#. t'I" ) rs#lst
('-#'-) oc',
('-#.p) cjsll oJ|iJslt

( /. ) osii:J+lell

4,-i!UillJ Cj$ll

f-;,:j+JSllcr! (t sr)Cr+$,=j4s;J'.ll eu:tl Cu+ ,(e.hOjl'-f .fJ")c$ll #.eJd$l

gi Anna sil.€-ll .,.i .hJ!i , slsll #sdsll gF Vistabella 3 Anna O*ij,all .gl.pi ,e$r,o qp Ul!,.

a+,,, tl.9 4-:rti*lt i.l,tr-",F !e.. l$Jii l-#i Yl t+Ji'. L^g -q Oe U+$Ui.l tre PJ Sr s Sr O$Llsll

q*gis'-*.et \ .,. Y E t{j" j$j"&i crl3, llJill crjt t*4.:l dsl / 1,' \ J \ f ,lA cri-! 6r!j

.J-1. Udsll r5j Oti Vistabella Lii,4ll o.i l-i . ( S' ) .il,.b^ll +r+sll cl" rll3rll dJi"iill +t"t-. Sc

l+ ,,iS .bii AjJLi.ll 4Ll*. 
"J" 

l+Ji., d,'eJrl ( St ) 4Lt-.ll gl3 (, Lil,:".11 +J$l 6i3ata ill-r; .ll.tJl *l5ll

e-...^ 4ilJ- A+jjll obs. furtLtt if"U. Cp l;3Jrc ' irr:'r I S' it it*:l Oi Cp G, ): 1o,VA cri-l;;lt;j

{+,ll dil.ii 4+-,,r ,Jair ,J +J*sl JJr d! dlll ,si+ $J . c:'irll cil.,,si C ( Y' '{ ) Ct3I or+s L

i;+,. pt+ qp )jqd asl;fi|3 , gll"ill C ojS+: 4,-al,4i-.1 6lU i cl.S k+ -,alCl Cl+Si:ll j$;i 6l!jj

j ,\ 1Ao c t-r:.c ) iir,4-ll o.$ !+6-,i i al:lJl Porphyrins Jl g.t+. nuJs" sl o-)l1ic! cjsgdsll

j dllJF-iiyl Se cri {;-'..att oll rQ cp #q"lt }e oJJrJ dlJJVl ,;P d+J+sll #} 6rU cl) :l ' ( \ 1Al

Jl r1:.1 ,tSj-,LcJlL*Jioll c.i.tJgt, 6lrii*4ll fi..4lll ,-r,.,:l'ri-l"arl ;srrlclJScJSgE:'''tt'

orul crsl Jl\ -ul^i- {Lt,," LL* '''-t\1 x



r . ' q 4.r...J(t trdl (q) J+Jt 4,g ttJt aJ'J,lJsi A'-b 4b.

,;l t4i ,!,j*Jl e+;;13:.(\11.c.JJFIJr,,rrr3 llAo,t^-.)+llJell 6li,r3qJliiiYl35r**sYl 41l,rl^c

, g;!l 6u ) ttt cF JAHI +l:ll jsi 6rLi crl! grJr $ €lllJ +r$l iit;Y A+r! 4+tl pH g:tirrl

c,",r.,.tl isi6rl+idl 4rul ,(tlAt,,r.rLisi ;.5t1vt cojs+s,(trtocgLjJl3 llvl
dl-r.ill lidl ii , , i)-. l-i; .e.r-Jl qgUjYl ;,g.a-e cj-c'l3l L+J ci;jr C gli $ 6e.lJ13 qllgYl

,/o-.,lrJrj.O.#:*lsll &-,opl+j4slj,i'lJ,(tllv,OJliJ3Patel),r$tl +dl C(ri"rrl )

l! Mg-protoporphyrin \ x methylester qsJ,.ll cJJAi 4jLeJ y-aminolevulinic acid qsll ptl

.( '\ 1Ar , Meisch 3Porra )#iJs:st eqqFA+-Jll ellLill ixL,alprotochlorophyllide

sii , s-lsll d-#:.dsll oa iHi;j,all .El-,pi 63i., 6.rl-r; or l+9i., l}iil sjJ+JJiill .r,i4-,i! Ots3

OiJ 
\-e-i.ril4 \,,11 C-!-rai.i5-i"&i (Nt )ir++J'iill .y.rttrtl dJn*rll ;hr-\, Anna Lii.4ll

! 6t--il1l3 ) ( N' ) C;5rr::tt 0" irlul 6ji,*.J13 ( N. ) dJli.ll Al'-cg1" t+s!,- clsri gr'llj , q*
Vistabella,:r, rl *rut"t .,ltJrlt uJs/. '\4,\t'3\V,.Vdd!6ll.r;i.,,."3.-r(!J.,-.L*-:+gcliliii

ri,', Lcl +19
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EFFECT OF SULPHUR, NITROGEI{ AI{D ASCORBIC ACID ON
VEGETATIVE GROWTH AND MINERAL CONTENT

OF YOUNG APPLE TREES CVS.

ANI{A AND VISTABELLA
Y.LEAVES CHLOROPHYLL AND LEAVES AND BRANCHS SUGARS

Jassim NI. A. Al-Aa'reji(') Ehsan F. S. Al-Douri(t)

( I )Hort.&LandscapeDesignDept./CollegeofAgric&Forstry/lVlosulUniv.,Iraq

(Y)Hort.Dept.Collge. Agric.Tikrit Univ.Iraq.

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

Forestry/UniversifyofMosul,duringtheY,,lgrowingseason.ThefirstwasonAnna
cv. young apple trees and the second \yas on Vistabella cv. young apple trees which were

grafted on MM.r . \ rootstock, and planted in the orchard 
^t 

txt meters apart under drip

irrigation system , to investigate the effect of sulphur , nitrogen , ascorbic acid and their

inteiactions on leaves chlorophyll content, leaves and branches sugar concentrations.

Threelevelsofeachofsulphur(,r'\ ..flndt.rgIIl.tree-',s.rsrandSrrespectively),

and nitrogen ( . , t'. and 1. gm.tree-' , N, , N, and Nr respectively ) and two levels of

ascorbic acid ( , Bnd I Y o pg.;.-', A. and Ar respectively) lvere used.

In the first week of April all sulphur and half amount of nitrogen lvere applied at

a depth ef \ . 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 lvere sprayed hvice with

\ 1A .i\ill c^r-,-U !n^1" ilLt.1. gJi** '''-rll *



ascorbic acid, the first was at \ o lt/Y . . 1 and the second was done after one month of

that.
Results of both experiments indicated that the application of sulphur, nitrogen,

ascorbic acid and all interactions significantly effected on leaves total chlorophyll
content , total sugars concentration in leaves and branches , except the effect of ascorbic
acid on sugars conc. In the leaves of Vistabella cv. and the effect of nitrogen and the

interaction befween nitrogen and ascorbic acid on Anna branches sugar conc. .The

treatment of Y..gm S.tree-' + 1.gm.N .tree-' + foliar spray of ascorbic acid at

\ Y o6g.tr-t was the best treatment, the leaves chlorophvl content , leaves and branches

sugar on it rvas I Y,l o mg.gm ' fresh tvt. , o,1A and Y,lY oh respectively in Anna apple

trees and \'!',\ t mg.gm ' fresh wt. , V,ol and Y,f^ o/o respectivel-v in Vistabella apple

trees.
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