
20ll 2:,tc 16JJ.+ qutv rJt) ilhJl tril/l lrtjjjl il4

u*Jfr tg)tJ;!r&Jr cr$,-|.o.3 ci o..".ltuptl)l AlLbljtb
**fu 6t.1rlt J.e ./tirl .tf .cf 

't* 4o

,e*llt
tel'"p !I.-r 4y \t 4 2010-2009 gFJt rt"r"J ir.eJl d i".-+JCl &t4l lLi d L,lrJl .:J&J

Lycopersicon i-bt rLll €ru l-[.; q ,.-f 
' 
y'b'il il|'&l llr i-lJrl Typic quartizpasmment

oLlr ffJi:-,! 4jrJt .;.,1t d te-l.lj .r- i:.1i,)1, lr 
"b 

gJrt qrjjt UJlt rta*>tl esculentum M.

. c,trri O>11 6lall ;],(Jl d.Jlrgill ,-'rt li,.:Jl - ii.dl {.,ltueilt Cr".rJ J..:."1 .4tUl

drt-.)l Ulrlj \-j.r )lru jul .rl djl er, e. ijLrll ,rlrb c"Ii' :J'.tr, 13$ i-!/l c.;oa;

er-r;--)' 9)l; tlig >{etr l,i|-l U}uJ vtJl 6rrir. lArginine. Proline , Tyrosine; g)'Ull i!i'.!l

. *tiuJr cj;l,l,lr c..lle fr., tt-r.J.A.r.200 . f 00 ,0 ; i;+'tr .pclJ

JlJ.4ll Jl cJrf qjer gip, r,ir,--1,:-,1 ii*Jr |('lil e:.* rri.,'il lPll'Jr ijLal (.'l,i 
C,u,J! 

sigl

!11..-'11 JJJ -bf' \r! iLb, ,.tall crl' .4",_11r!t oti.dl Ctr ,! \ra[t ,t{.'il crl.liu Or;ijtis cttr:.1'rr

arr-,"i di cr^:t !t ,c,t i.ajt Cf d 4Jr- OsA € (Jl,9l c-Ltl ,t' , t-r.t.dt 200 ,s5aiJyJl iri','Jl

crr;. !r dL,,4f lrr rjtt Jr c.r.:t r-J ,1Vo 41.8;r!tj11t r.t' J&rt <o 17,3) qr.)jjl r'tJl JJ^.

1% 22.1)0,+ 4Klr {l.iJt elJJ+jJ<Jt2 , 1Yo 14.81e.*,1 ul$r #:.rr$q u.rll dlJJ}J +J-dt
.ijrlAt :l,hr vt! ,1o/o 52.3y ut*t ,pUt1

erJilt

k -*,rI fu'tt .1 trusi ,"att !,,cv tSl i), Lycopersicson esculentam M. iletJJt .r'r

ll-.Jl i,, ii.!d. c,,l+ dt &-Jl Jlr. sle:$hLl! Lf ,tif I ti.J..r l*6..fl UuJl Ulirjt q;+.i, +rtaJ'tt

d,,Jr ,,.tt ,i.rti *Ut d tsre 6'ril' 0! lt f.J4ijt itjJr d/:-r-rijl 4t'ult .pt da 4rljr-)l dbutl i,r.tri
to:-,1.9 i-r$t i,-j rlill J rttJ A\+IJ i,ruJl *ti! d i'rull JJjiJr 0l .116) tr trli;il+lj i,:llrjl

t.u J.......Jtf d,r ertrjlJ iir+r +J ij+l dlult d g*tltt ;gu a9 oy'" v..ctt 01 rir-9t2'."alt dlaull

6r:i'!l ely dll f.,lJ*Jl Crl Cf u*t it(.!l J'r .130,4y eJ"lJt rrtlr 
"J1., 

i/l-jl {')1}tjl ir..b:t

r-,ct tv Jrjrt! t-l., 4 ,rt 4F .<26 t!-.tllt iierrjjt dl'Ul !l rrl' lulr JJJ fJiJu J eerJjj'

srJr'.'-,!u<Jrj a,;rdr ,"eulr9 r[t p JJ1"/$t rqJ te;>{Jt &l}.Jr !hli, [t11121 et;&r cruii-)'Jl

ia1;i , r,!r.11!l d #f/$t cF ,y .t'-jt Lb.Il ,bb'il 0!rt ir$ liJ . 1231 c'q ir-rr rUr{l .,,''-r dlJ
rQr crtoJ.rl iirHl y', arrrj i irr '. :'' ei!J' Jr",r-.| Jl #r.d{' U-F b-rP q7.1rri trr.e.. ui3$

Jr.,..-fr er--alJ crr..Jr yi i-r,ttr iSLl tltl itt 129,201111.131r ;+.7qa J,, jttJl d t J/ Jl tiLr)q

c,u+r.r! # ot* ,f Jl,tS 4i.!Jl |}.ijl ,J (Proline ) d,JJll G.,Jl ei.rl}r fli J'\..u l'6,,. .6J, ;!t$,

Glutamic I Aspartic acid J:. crt'.rJJX 4r:lrJl ,".ar9tr g'hj g,.i*LJl a*.f jbl'D)l J4 ,ttt tl
.Q9 ,71s!5jt dr acid

.U'tt e'+ .rrd) r.'/r ,. Jj.., c'Jt
.Jry'l .ru{ -irr)jlr a)rj' - +r/r &J-,IJ l,r.Jl alJr '

,li|y'l .Ju.rt -)u{ bi* - l.tl.r;Jt l5 *
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lorrlJt r)yr"lJ;,.rr,:lr .$.Ldt jjlt i0J

Pyrroline-S-Carboxyleic fl .t.;.*tr 6jj)r {u} i,. $-jr frrJFrjl c.,Uyt rJl.j euj'
.(31) UJ-t rht) {^ai r.,.jl3 ,rJ}l ,Fb Jtacid

i,Jjtl V.;e.t4 il:e.:Il iJr.Jr glify't .F4 Cf+ leg,Jj crr,.r1 l,s.$s-2 \iJ' ilrLJJt #Url iJt

,qj:Fr 4t+t aii\b t i[AU p.rr,:-q g.ijr rt-lJ o.16 g,. agnJr1 {.:!U, sle &tl!}l r6lra( 23,9; ;a;*1.!r3
gj.Jjll L:rrr 5rr.,.jde."*: dS1e2,7)edt,L*JrJlJirJii_iJr .)jijr riXri ;i ,.1.elr ga

.12E 113; !){ll {'f.rtr

i='rJ i-Jrt Tyrosine d=-,lt JuLJ! ijr.rt i,l (g) Balbaal Abd El- Azin +1 u!
.9t-4 65t $ [t 6st $slyia farinacea;-$t crur!.tl bt ,* ,]s./JL!J t-J,J 

,reL 1100,50,0;

.i4r-, j\ rtr r_.t .c,t_+r./!r ugrr!\, i/t e!i..Jr !)tsrlltj #J)J'l<,tJ oqFJt sr r!1;1!t
i+ll i*t l O*tr.rjr o){.ai ;t.reurt .r;r 110; Amer r.,.., $, , i.,At JjrJaJ ouJr J"J ei Arginine
Jl l-,lii b}.ll slrLJr J.j a.:u_j Jt drt t-r"l.du fO;fu, Arginine rF.l4 c,tr,:Jt cr g :,f,rfr
41a-dt Jrt,- lt s-Ie lrljJ! .;tjlrt Oru t*1'tt q21,f:!Fr o+fr rr rJ.og .;! ojr gr ;iildr c.r){,rro

dF-r]l !Pi'l]J ('i&sJl J!'ul t 'rlr qiF:Jr 6ltEJ {+.Jr ,Jr!e.ir i,, UE jsrt.F l{jtj:r! lrJ'll
. i,-$l ljJ.rSJ c.,r.;Jr lfJ ci Arginine

\t^La r.a.J \ijl;r_J.!.Jt \)ttJIt e&nt lt&i:""! gqJr o.r.o g i:erJr dt iJLft a-lJJl g!$
rb e..'i'.1 dl Tyrosine , Proline , Arginine t?.Jl .,ts t*t c.,glrlt oj.r d,.., crt *J! d :!*rb
e,r !r i.+L'ijt c,ta ^tt &..,J,t'Jt Cl (jU+tJ t lllt t&# dJt c,,l)\fr.Jl Jl"l&l o+ ]'St''uJ Jt d;jl

.arb cLc i,_rjt \rt?At e jlJt c, irt)j Jle &r-Lrl

d,r{ldjlJLJ )l},1

t''rj'c-,r".tl Jry'r ,./J"" aJ€Jt ibfl'} 4i-.,t! ol4t -,bt ,J +b:4y 4J d:-!rJr s_r.l
c..'.i-*t .4rt.f,eJr dlrLlt O..r t*it1t1';J C1J Typic quartizpasament ;{jlt ,.4ir, . 2010_2009

tl )9t-a J i'r-aJlr V!.strj ;!j!j;ilt c.,r;.\ (F,u ,,thJ zet]./,t ,F e 30-p A/!|).4|t U t)v.e

9,911 27y Ryan drUl fu*.-l iJ <2> Jt* 4 gfrlr ;uSJr uprr:lr cr5) rr ,lr. irr aip st lJ

.Q4yad.p.;pat
Qt-eu.ill q,-rlr Split- Split Plot Design ;.adr - ,r.Jt 

ibilt € dt{Fr d]ln
.l+-J+ i,t , p0; tit.lfe, drr,htt d,, c:J., d,.r- (30) i-lJlt €j!-,J ( drtJF &r:{ 6u,lr i.|<Jr
ou-S 2 Vo 5 Jr---sr 6y,* !:,$-JF!t iiJal ,tF oj,.iif 1r..-{r 4ar-.lr.1g Jl4r.-,1, e,l.Jt c-!,

:e$ulr c.lrr1.2; ax 3ir-!. fr.,J Jt i-r*.
.Jrr .('lt rr. g I r*r!r y'b.Jt itr.ri dJtJ.b,Ji.,jr ,lrblr :i3r

0..,8U kLftJ Argininel Prolinel Tyrosine Li.)t t!')t d, Llit iJ){J LL-! rsiulr ,terrJr :i;ri

-:i1)K c, j, Qyru. ;r.-,J

.Tyrosine d!,!t d!.l}t ait'.,r -1
. Proline dr.It Le.gr 'atl.;t -2

. Arsinine dr,!l .i.$r rjLrr -3
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20ll 2ts l6a+ luov:.ry Qr.Jt UIJ^JI &ttll +

. Prolinege'lt .P]*t i*t gi..j +Tyrosine qir.Jl /,tll 1q"{ Ja ilt-rt -4
.Arginineg+tl .Pgl i'.5: !,i..J + Tyrosine drrll lFrtll i*t r.r.a ALrl -5

.Arginineg+lt Jlttt -t*t si.rJ + Proline \iirl! !F,$l 4!.5 ei.rj drrl -6
tpttt i:.5 c.li + Proline,plt (J!r$r i*,5 cli + fylosias Gi,.tl i/ru! l.!.t c.J iit i-7

. Arginine6*)t

.rj*-.lJ i ...J! .t-r.I,dL 1200, 100, 01;++Ir ,rrn>0 oUJE-, gyJ 
d,..ea (r'J|Julr ci &u,r : 

'riu

;-a"rjal i-;tCt1 g.rJt rtr g iita.!t in_rH JJ)t ,1 ioa,.{ l.pl'f iltaf irlr ;,r; itlticU !d,.1^, J.-{ JJtr

.lJri:-l\ u1.Ja:ll F...rU qb sy.bll crj, .!ii r[q ulrJt

i-rjdl i.,J c,,t{.J uq;ijtt r+luqsjt c.rr'i..lr gr :,p :1 Jl.s:

:k9 r---r Nf,r( 200 a5a (oh46N )u".rr ir-l di?Jl rrrt Jl.*-,! qrq.5 *lr c,r.ur

q%4t.SK1fJ'....."u1t rrQ.f :r,sr.; 
t-- P,.ri 60 c1a(/o20.5 P);rlr py'r(lr c.,rr-,ji 1;.,

iJ'JJl li..ll

6.E EC Utr.,{Stt gt-o11t

7.7 pH litj! Je't i?J)
,-d./

0.26 IiJ.!.Ji algl

t-nrf.:r t ,jy,;- 10.10 CEC kll €,urYJ Url.,r l..Jr
t-,u< I 2l1.3 .,UJJt<lr o)l^,

t-,ar .Jy .t-

1.240 lr'Jt<Jt

+UJr c,r.jt'tr

0.660 l,-'rrtl
2.030 rJaJ'

0.074 lt"'\t-rJl

1.940 .,EJ6Jt

1.400 {)t<Jl

0.262 c,ur)K,Jl

nil €,uj,)(Jl

l- .- .,
r8.3 j|l}lI|'JFI

3.7 ji.*l Jji-ll

73.6 jrt+r fJh.utl

t-dr.e 831.1 ,!rll
78,s u-/t
90.4 l8ljl

Loamy sand 4v*: la-.Jt

'-r.t'/(" 1.55 fur|lalr uu$r

(J!11 .\. ) irraJt r,jl ct*l un'"Jjt J+':ll 2 JJr*

f 
-,.t. Jr.l; rJ,-t' g'r:' c,uj:' f-r,t. ,jpt"y i.,t1r r;r.itr c.,ua'Yr

pH EC
ds.m-rNor- HCOi cf Sor" K- Na'r Mgt Ca*'

0.020 0.90 47.42 24.23 0.61 29.91 3.E4 75.62 7.@ 9.04
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lrlJl oj'qlj y'Jr $&il ri$t CIJ

( d{Jt---:. ,:.Jl,ir 9>$ 4 a.rr:41, i,+Jll l+L.sjl a.r+!r c-i"i,1.1 .(5 ) l-- K f 120 rrlt-e
3i11 1'-"r:lr l.r-ef r 3/11 4r*Jy't rJc'Jr 3/1 i,l"( J1)t ui.dt g"^ei 

<31 cs,i, ,* Vla.,lrr

20 t{+ riJ.r (o*ljJl dry.st) r--a.sp 12 J.I^4 ci'rl \iJl i,-J,r.Jl i,rc'ir J"6 e. Vu.'ll rJd'il

/ 8 / 10 e"Jr+ i-eltlj y'J)! gil v V 10 cf.-i itr:Jl4 t#,I.r, pr ct)'.t'lt e.+ jtll J'lr f'
i-rd!l1 r p1 60 rrr lili-,Jill al.c')l i,, \rit l, e. r'-u1;Jr1 i;+11r tJtJJ i.itil iriJt r:'fail '2009

.rtirJt J,+t ,lri .lr o>t".!t J" if er, 90 r^t tJ irldl

Jlil.r dt cJ)t.i.-Jl dii i O" 20091 9l I g.rh c.,!rr .l .t tt Je;lt"Ul JJ*;tl, c.i

1Je&-Jr ;,,. +t4 J5.lr t.r'r1;l:.l ) Jd- J<l usl-r CrJt drtJ'Jl Ju51 l*'20091 10 / 7 gte putt

srilo, c,,,J.o:""i ell! r.4 r--r.crg 16600 :Jl'.r ii( *tr oU 20 Ai;r.r Jt d c'r:r-rJr r.r OfJ

q,-qhe lFJr ir-. culr:Jt lr,'J c/iLlil ;1., i,.lr(., iitlJijl cJu'il ;-i6 c-Ii \ijl ilbLjt crglri l"Jt

arri Jr gJ$r v'.r.iJr1 {.ilr drli].4 .11...-)1, 2llh0 l3t l0 ir,l.l 2009/2e,i{!a ,, JLi-Jl cJ!\Jq

(criJqj L--} Jr,,ll i*ljt JrJl |J!9 J4Jl iJ,l' dtJJ)l rrt ./r.,- a . 2010 / 5 / 15 g"tt'r p-y't

t-reit gat' t5 rr.ti1 d'lJr! a'!Jl c"rj i ,6*1 4r.r, .u io+l 'ost F e;tpr,1.*r oj+l

.119y 4e-lr .! ii1+jlr Holden l:,"r10l*"r elJ3l d(J' #:rr$' ;r dt-11lt 6ttt r;ta i .6\

,p'tu jt ijJ,,ll ,:&JSJI ,-;pv -r)-#\:ir-Jq (iJl. irr, l-p.p"lrl 
41531 4r.iJr ert)J4j|tFl !:,,,)JtJ

sJ:-*r druu fF z-'-j t.v1 p \rJltll &t Ljl Jrl- .:,u!. c',.i+19 . 118 ; ee1 Dobois $
.'-_r.*,1r gl,_ra fr tlit-l*

i.t3l;ll1 etb:Jl

4t1.y1ll r.tr

c.ji' .J\4.rll ,.3* ilJ:!t".hlt cJulJ ril)J)l :J, d iir.'tl dbltll:J'rl ,! (3) JJJ* eli, r^,.r

.df'tl drrrhll Ce dl \-g.{J,.r 5r 
l-el+.liJ.1 56.89 gt{ dlJJyJ )r, slrl it'gjl Lli'Jl J.lr 4t r.,

57.76 c.t\ dlr'il rl, .j irt-ij Jl c,)! ,ri/!l drllll iil.ai drl,-Jr*r trl.,i irl eJuJl J.lJ L5

cili dlJJ){J r.r upl c.!rr qiJl i,JlAl ii,.lr..,!r qrr . ,:Jrlr ..j,*t-l.f'Il 200,s.r-lr .u1-.r9.el1j

.dr1J'tr )J, d 4i+Jl 
'p!l)l 

iil-rl dJtJLl g1;". tu r79 p.r i4r }tr+\ er-t.l-c'u .ii.1-9 46.33

lj,tlit Jdt lirall ilrL. c-hrl fl qJt.b! Jrl/, r*rll lP!}ll eli! a^r J'l*lr Jru d-$ JJJ}! 'lkrj
ilt pr d.,yrrr. Cr} dt l-t"l 4yo l:u-1.9 1-.ru.t.ii.L, 58.98 c4 Jlt yJ rJt ,,*l ,'rJt l!-jq iJ)^all

at"!,ili.hit aLl.. tJ' urj! tu-rhJl $Jl rtr g tJt':t J, l{+. t 4 b*l$)iral)*4 iJ:[ll !rl]'Jl
.r-c,,tr .eilj 56.28 el'. olJJyJ )Jt c-hri gll;rrtr ej+ t g{tat rc Arginine l Proline

gr1-tr -h-lr :Jrre U-yr c"iJit fl ii.tl !,,b!l elilJ ol'r--,:..,r gg Jtl&,l ,ru JfJ+t l*"f

;;r r .qi l-c,u.i! t 63,28 e! dlrJ)^J r.ra J,r c..h'r1 t-r,l.6u 
ZOO rsy.-.lJ:lulr Li.)l tl}'rl

100 (.,trjr'.^.lI J.$l Ulrtj 'ottb 6y'ar Li.'Jl y'u.)Aj ir),tdl Lli'Jl $l"rt dJy.lr"", ;U)lill d''"1.' Ot
)J-r c.ii',r' tl.frlr 200 r-r;,,,-! Prolinel Arginin r1a.Ul J.lt;frro r.,rl-.r.t.p.200 j

. l-.:JH.r!.rj 59.88 dl,r drrj)^J
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2011 2* l6tL+ Q)tv tlc) rn'.rJl lJlll &l)iJl i&r

iJ)ujl iii.Jl !ts!})l LUt !l' ibu. {j^ii' Sl iJ)ArJl Jrlf.Ji ol Jtldl !u ralt ij.t*t *rr
strr' gt Jr t-Ut iJ*. asq;1l -or.;.i!11 65.73g11 l!1L91! r.r .,l,l' $)l-r.J.dl, 200rr;.-"!

Argininegdar\,,Lr }.I' dJr'r. ue Lorl(uJ Jl #il r1'. g t{i,rer ". 
t-l.dl, 2001 100.1 O.rqy-lr

200 rs;.."l11 l-cr!.ll.r-l 60,63 dl)Jlt )& 6| S ,r't-r.t.dt 100rri--fr 'rr Proline i
dt, 6.fUj !i .'i/tl ,,,,b'Jl )trJ glt ) f ! tiat. r-c,F.ii.)l 61.20 dtJrir trt td g ,.tj'tr'l.AtL

*'r.rjr stijr rb d J",, d,ot+:rJt l+|J-Fr i,+)r jpt}lr ]rJ.rJ;J \r,{' d' C Jr .irjrr a,, i,:r...iJr

5Jr rra:jrj e lt j Jt qrrj,-J \rr.[l rt{.Jl .ts ft "la JW c,ri,,Jl ,--.l.J qijl i'r4'il LaLf"tJ !)i!
. 119 , 111 r!t.11lr

iJJjlartJl
c^rlr tol:: i't -. slel c.ii' t!'ir!l ..pbtJ IDUJI Lli)l Jeft ,Jrb irq ( 4> Jr.* d El"J' q;

Tyrosine 1 Proline !tia..$i -blt iJrll. r€1r.tJt)r e*rrlr ga Jl l-l.i 4J"'isl ji 2f'- 15E'75

c;! U.lr i-L.- b1i Arginine drll lia.Ul Lel il,l', c-Lrr ;rr 4 ,4y irlrj g# |

$r.Jclr Jja+ r-crg 
6t11)t rJ, i 4ii.Jt tt')l iiLet !u :3 Jrr*

et j,

'J}u.'t!(urxa|..yr

l-JrJ 
l,l, ;oi,,'Jl (,,ttlr oV-F.- o\)

it9ir200 100 74Jo

49.42 52.16 49.88 45.63 Tyrosinc

rl, e.
,t jl

51.48 55.44 53.37 45.6J Prolire

s0.38 53.78 51.73 45.63 ArgiDine

52.45 s6.93 54.80 45,63 Tyro. X Pro.

51,E4 55.43 54.41 45.63 Tyro. XArg.

53.54 5E.57 56.43 45.63 Pro. XArg.

54.80 60.83 57.94 45.63 ProXArg. x Tyr.

52.06 55.27 53.90 47.02 Tyrosinc

Jj\

53.77 57.57 56.73 47.02 Proline

52.41 56.t7 54.04 47.02 Arginine

55.17 60.20 58.29 47.02 Tyro. X Pro,

53.77 58.73 !3.!! 41.02 Tyro. X Arg,

56.28 6t.20 60.63 47.02 Pro. X Arg.

58.98 65.73 64.18 47.02 Pro XArg X Tyr.

3.062 5,357 ( 0.05) LsD

51.99 56.25 54.09 45.63 1r!.ll .J,lt'Jl c'UJu

;Jt 'tl J Jl x54.64 59.27 51.0 47.02

N.S. 4.329 ( 0.0s) LsD

30.74 54.0r 51.E9 46.33 Tyrosinc

!rb'lr
X :r,,'rl

52.03 56,50 55.05 46.33 Proline

51.40 54.98 52.t9 46.33 Argitrine

53.81 58.56 50.f,3 ,16.33 Tyro. X Pro

52.81 57.0E 55.01 46.33 Tyro. X Arg

54.9r 59.88 58.53 46.33 Pro, X Arg

56.89 63.28 61.06 46.33 Pr XArg XTyr

1.552 4.021 ( 0.05) LsD

57.76 55.85 46.33 .rl6lt PUtb. JL.t

3.423 ( 0.05) LsD
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+')Jt t4 irl.il \r.l,J'ijlr itiJ

i'!Jt 4l irlrj;lrt dt €rrt er'li'ijl dptilr el|,{ crrr..y*r irvj 0l d! cl5 JJl}r j,-1.1 .2p-150.84

1001 0orr:,-lr Jr Ll,l UJ-,.. rJyr g.ilr .t-;l.n r, 200 rr/r ,, 2n-,161.84 c,ll $-rr1l

iit { dnrLl .t t;- }tr )J.J f& clJ J:.r}r O:p-r . ,Jly'l ,,!c 
o/o 3,7 1o/o 10.9 a4i i-.t t-l.Frl,

.iiiJrt irl-ll rJ :;r.!t .po1t

.h-Jl ilLr.rr i!l., c,!rr 3r ,slr.nr ot.,rbr r+lr !pl}!t etjl i," lpuJt 3u 141 J.9*r o"^+

c,,r.' + et dr t lri iJr- lrr,,.ja 
2n- 161.91 cilr,!ij., a'L. lrler J-)t.ahiJrJt t,t!.11 !r!'jt

#"t .1 tj+ iruj {ril I Tyrosine"g Proline;ge.t}t }.lr ,.r,. u, lj}ir !}br}.rt g ilrelr ri}
t-r't.,..f,. 

ZOOoJE..ft i.lru, c,.brt .iii.teJLrr dn.r!, i+!.lt /b.Jt (JUj-. !,9 JlilJ:tr ,ju a*ii ,JJJ+I

\-,V oA 6.6toh ll,6 io-rr !u.- r)Uj{ 2F- 163.32 c4.r*lj 4l.r: i,!*. slrr trq l#iLrf J,
. r-€Jr ,u C. glr.al r*t -r"t.nrr, 

1001 0 .HFJr Jr
i-r+ll drlt'tl Llil tlt ;Jru. sJJi, !r r rr_yr i;orlr lrrtrlt Ltitj crt"Jr-. !H Jrt&lt irlt
crlrl+ ef .jr Lti 2f*168.53 sil.{ c,ut,,! qlJJ lr1,*r.}el c,Jarrll-y.6t 200 cs1*"lJ :ffdr

200rr1...*Jl Proline jTyrosine 4j.-.$l L l- ;-lrh, u-e drtur-tr C,"+ r,'i,rlr tr,llt Llil

:l'r"!Jl (2r" ) 4rrh a'rJl ,J i,+tr ;rrtr:rt,r djrrL t Ljt 6y;r; : 4 J:.r"
x ll t tWtJ'

.ruFlltlil

t-;t 
6t f*!, ,r*!, .:Jt ro..^, t ldl

l.a,rtlurtttl
,tlJb

lrl-rl1200 100 Z*ro

152.14 r58.70 151.50 146.23 Tyrosine ,9 Jt tu *t
132.28 159,87 150.73 146.23 Proline
150.91 156.70 149.80 146.23 Arginine

I55.26 t62.96 156.57 146.23 Tyro, X Pro.

r53.0r t59.47 154.9{l 146.23 Iyro. XArg .

rs5.59 158.90 153.m 146,23 Pro. XArq,
r55.59 165.87 154.63 146.23 Pro.XArg X Tyr.
r53.53 r59.r3 156.30 145.63 Tyrosine

r|-)l
r 52.03 157.63 152.30 145.63 Proline

150.73 r5s.80 150.87 145.63 Arglnine
r58.60 16t.57 16r.73 145.63 Tyro. X Pro.

t57.36 165.63 160.97 14s.63 Tyro. X Arg,
156.43 165.30 159.13 145.63 Pro. X Arg,
l6l.9l t1t.20 16E.90 145.63 Pro .XArg X Tyr.
4.209 6.176 ( 0.0s) r,sD
153.25 160.35 153.15 146.23 lJlr'll .tt, r Li.f | :,rtt)l e!-.rr-.
155.88 163.32 158.69 145.63

N,S 4.652 ( 0.05) LsD
r52.92 15E.92 153.90 145.93 Tyro!ine

l+:rif X Li..f r

t52.t7 158.75 151.83 145.93 ProliDe

150.84 156.25 150.33 14s.93 Arginine
156.95 165.71 159.15 145.93 Tyro. X Pro.
155.47 162.55 157.93 145.93 Tyro. X Arg.
154.8s 162.r0 156.52 145.93 Pro, X Ars,
15t.75 r 68.s3 161.78 145.93 Pro. XArg. XTyr.
2.002 4.254 ( 0.0s) LsD

16r.84 r55.92 145.93 c;blttt srqj.-. J..-JEr

3.114 ( 0.05) LsD
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20ll 2tJp l6&t lucv )Jt) :'i"Jl iJrrdr &ljjjr +

jl (iJ)$r ,,!.rlr i* Jtr.slt .!,e talr J.g.lrr c*-5 .2v1651.77 Li)JJr I'tJl sl t,^I, ,t! 
t-r'J 

dL

c^:! +i.r: br*. ,rfet .rrjq 
t-l .fj,'lr 200 a;.,.-! roulr IPI'JI elFl lalt J4lr-j il'u'. sii'

!9ll of, e.l-jl.F.! 1001 0 gp-;-tr g glrltJ Jtu:lt ir){rl" ea Jl t,"\'i l"trr 6'rJ'it 'f- l7l'20

.Jjt rrttrt t--l .ef, 100 |JJ:.-.X ;J)!tll 4i+'rl !rrl'')l eli! 'hlt iLl" tJ' jrJll dr-P'J

l€.hil-rj dt)J)l ,:Jl-ll' d..J t+;, &b.|jl cul+i ;iJll ltiJl ,lUft t'-.-'l i'All ftJtrll Ol

zlr-a\ $ S aruj Jl' il'!.!Jt drlrl?J 4jrl blJl 6)u-j t:t . 122 1 l)b)rt' !)$1 g+r ili jt 1 321

Lt3th u& d IrEl-rJl $lrri9 rn.yj:.rri ri.o1 r d.4'tt 4f 4tl Uill iJtJl d li"tl !,"i'Jl

c,r1J.-r1r(lr u* )f .,Jf.dl Jr:.'11 1J4, C,li O. )lj u .J'dJl i'L' J>t+ t'):l-t ;JUs"i iiPl drlJJ*l

l-+rii ..,;l ,J q-rtj .r-,-c ilar".bjr c,u$,.l.j ir' o)lj br{ dt) 'sth't LJ"+l ', 
c"'li dl

. ;,U! lUl Jld...E i,-Jl-rr'".J1

d$'#!-/$'
1.224 eJ JJ:.tlg 6F &t sii' iJ){:Jr Lrilr l4lt il'.r" irt{ (5) Jr't* ..! et''Jro:t

0r Jr JJJ}I 1&j .c;J'!l dtyr!,^rl eul Ca Jl ug iJ"Jl.' a)qi{ Jl+rjl dt 41Ji e $P oit t-d 
du

irJ1 
l-p;.n-rt 1,227 {.,!-tl':Fl 6Jc d r)u-j srel Jl cJll Li.)r d'!}'ir 1'L'i irl{i'., 

'J!-i

%7.5 *.r- ./.e 100 .1 0 .;e.,:*Ir dr uli ;sJ-' a,Uj. J1o g'iJr., 
l-r'J'r,ri' 200 rrplr s 

'gp
;r ur4r ,1ri.rrri(r sr r!r.11!r 6JF c 9i lii/tl ;nlr Ur-n{ ,JtP l\rlJr'lr|r .*rr ' .}ly'l ,-Jt 

o/o 2'5 I
: rJ.*. irt,-; {i/, i,lrl-f.dl, 1.205 e! #l-/$ ,sF &\ ur kr,.Ir (fr}tr ijr''l 'a-P 'tii'

.,rJb iJijt-0r.dL l.l72 t. E:tF 6F &bet d! fJl 'L e' al!'''il in'rb Jr L'l+r

lrJi ljr.r'rl ,Jrl! c-Lrl 5l l+llrt djlj,J .;i|'Jl !)ir!'!l elil 4{ Jl.'r*Jt Ju 151 JJ+l th
g+ Jr r-,9 i-,,-r-. .tu' 4P;.titl-J . *1.242 & #lr-/<l 6F ,*t !U'{:JXtr dr'}tr

a.tu 15y Jylr o-*l .lgr ll f]t ,1, e. \a b d ilrPr Et.pr1*t iJXlt ,atlt ill,r ahuJ ery'l|,

glt---.al .r-,ol-r"t.FrL 200 6-,r-ll ilrl., c,!rl J-d l+llrl dlit' ii'+)l lilt)l sl'-Jr*r ae.!t*Jl

Jl'r.r-:Jrd.Jy,r-f,eaJl L-li:rJ"ir9;1 ,tJbqtr-f.*1.248 e1#ll-/(tJ sF,itrt;'ju'

gr1;l Ja-b ilau lro,iji! Jl e,i'.Jl y'bll Llilj or.r.1*r q1 J't*lt iu J:rJtt i|!{ l.' (JJ'lt

t-e .,ur, 1,285 eli F' #1.,-rr<u ,9F ,*t c'Joll l-;'t ;rl'. 200 a1''-'U iD{cl I'rr"ir u'ltll

iu rrl! JJ4l i.i.,J .t{tlrl' iii'.)l jt!}'Jt cr!--;*r 41 dfll J.lJ:ll c/}'l"u g} Jl t-l'i dP dJjJ

r6J*r rr l-y.nrf. 
ZOO !t'r*1 iJldl irr.ll .rrt !l gtrl !'lt $'to cii' !1 iJ)ldl J'llr dai J'*l*ll

o!-Jr-tl srr-.h, Ca Jr \-S 'ul,,.:ou"j.tP ir.ir t-t'.fL 1.310 g! JJ:lrt$ dt' sJ'!er ur

Proline +..a.rtl lJt:J.1.. r.r-e ,;rjlr-r llt'rjr or'. 9 $ll.,r '-t-l'dL 2001 100 r 0

oijr-ai.f'd, 1.273 $5;1$r.rr" * 5l !rJ! L#iiel .l- t-r't 'nrt' ZOO rr;''^ll Tyrosine3

..P r

19



ce';ll DJ+u Jrujt $'!"' lill CoJ

(.g-J qJ t-n- 
n-V<tr .1.11"yt(r { ,ri,,Ir ,rl}tr ilL et* t Llt 6y rrc :5 Jr.*

irt(Jr Ur.i.lr crtl+1r$r
elr Lir.ijt crlJJat.fl a* {rlet (:.ii' ;,D.!r grylr J.lr iJrr.,. Jrl <61 ijlr+ d er.lr *i
.!-{ .!tt!r .:rt l'il Llil Ca Jl ul".i aryer irg;, .)tull ,;+ &t.rr *r lV i.t15r-g.e, 74,84

.:t1.r=ryr<Jtt aF 4 ltt* fruj slet Jt crJl i!ir.!t l,bbjt Utri frU.:-, 6rtij iJt rft .-ij JJr*l
100 ; 0 .r.""r.,-fr dr L"t. t -l'+ irjrl-rrt.l,L 76.09 eti S.iJtl-tJ.dt 200 ay-lr,lr ur.ilr

.J. drrl'lr dJr3 d iJrlr'rl Uwl 6iry ju Jr$r !$J . drJ;lr de% 4,6 J 0613.l 
rr*ac.: 

l-y'.dl,

73.29 eN crtr.r"ryr<.ll ,9-F ,*t ,#q .pnfr n'/t lL.rb +ii. lr ;ol<Jr ur.ilr c.,tloryrr(lr

eU 45Jl olJJ.rtFU .ttr s,J.tt dl tJ;Jt r', g;Jrrl!:4;b Jr r-g iJe., arUji ;C ir_,11-p.nit,

.,.ih .,jJ'-i, .€J' 70.74

tir-rfl i--!h. c&r it t#itrt dl:lrf r,:+.jr /b!l elir a1a J/.rrlran: Uaf 16; t14r Ogr

Jr rrrri i-r"J,r..6:9.;a Jq o;jl-p.n*t 75.93 g! c.,ty,r1;3 ,sF *t djli iJrrJl {JPr,-!t J.,$

iltrLjt ou\,;J

x t| trJt !ttj,
ltrtYr erjr

t-;l 
dj l*.'t' ,1.!' oVr'-.

:.*..jr t|}lr
'j.Jt"P

iJr.rtl200 I00 z,aro

1.163 1.190 1.170 1.130 Tyrosine .1, g
ctll1.158 1.1E6 r,160 r.130 Proline

1.155 t.176 1.160 r.130 Argi!ine
1.177 1.213 r.190 1.130 Tyro. X Pro.

1.t72 1.206 l.lE0 1.130 Tyro. XArg,
1.175 r.216 t.180 1.130 Pro. XArg,
1.206 r.260 1.230 1.130 ProXArg x Tyr
t.t92 1.230 l.r 93 l I53 Tyrosinc

l.l90 r.230 1.196 1.153 Proline

1.184 1.213 l. r86 1.153 Argininc
r.220 1.273 1.232 1.153 Tyro. X Pro.

t.205 1.250 1.2t3 1.153 Tyro. X Arg.
1.201 t.243 1.206 1.153 Pro. X Arg.
1.242 1.310 1,263 1.t53 Pro XArg X Tyr

0.017t 0.0373 ( 0.05) LsD
1.172 r,207 r.1El 1.130 ir,,'Jr !,,b'$ (ari-Jr-,

urr)r dt} x1.205 L24a 1.213 1.r53

0.0126 0.0140 ( 0.0s) LsD

1.177 t,210 1,181 t.l4r Tyrosine

.J,it'Jl

X lc,.fl

tarlii

t.t14 r.203 1.178 1.14t Proline

t.170 1.195 1.t73 I.t4l Arginine
r.198 |.243 t.2ll 1,14r Tyro, X Pro.
1.188 r,228 1.196 1 l41 Tyro, X Arg.
1.188 1.230 1.193 1.141 Pro, X Arg.
1.224 t.285 1,246 l.l4l Pr. XArg. XTyr.

0.012a 0.0264 ( 0.05) LsD
r.227 1,197 l't41 ,Jrl)l cJUJb. J.,J'|

0.0108 ( 0.0s) LsD
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20ll 2ts 16r!+ lrau )rr) iPdr Urlr itrrjr rB

6rf.-i. u, ,fu uaP.si clt rt g $JL;zr Jl, \iot l, o'.&-,gt$F il&lt ualy't :il''t c)ll.h'G'

,-{i e+ il JJq u+JLrt ,r Argininel Proline gta.t}r jtTyrosineJ Prolin€ cts"b'.t}l J'lt

.dr,"Jr ,* .!l* ojj t-t'.dl, 14.63174.96 crlrJrJ,|J(Jl srF
jV qsr-;,- dl, Ur.ifl c,lJraJrtsl 4r. r!r1'tr dJc d! lPlt'il;tlrl di-.;u 161 Jrrt

rJJF-lr;'|h. c&l rii leJLrr dli'J L/)l rft''Jl cu-Jr.,.. ilt Jltl*,l J"r 161 J2te .P-:
: rj..e lrr rj, Jr* irjj 1-P.dL77.80 

llt e,ts.l.fl ,9t' ,*t d:lq r+rr'al ,.t-r't.n*t' 200

{Jr '1, e. g,ir+f .s t-l frl 2001 100 I 0 oqy-lr Jr u.qi % 4.5 5 o/o 9.7 t Vol6.2'a..''1

. ,jl1.Jr .* ,1.)r ttatr,.t6,ir+f ,lr 100 I 0 .p-;-lr Jr t $ % 4.3 2 o/o 15.2 t*t:, +'y'' .*
grpr -h-b ilrb, 11J,4. $Jit Jl liirtl i.Plt'rl Llilj cJrr"-;.,.r !a1 Jtldl J"i Jfrlt O*:

i,jJ r-FJ.('-$ 80,49 g! .:r1.r,11111U 6F &t c-ttljl-J,.J.dl,200 .r.9-4 oulr :!i"i! !'btt'Jl

Proline+.a-.rlt J.l' Glrt . lJrl-l.dl" 200: 100.1 0 .:,,r{r-llj Lti)r cr)A'r! Ca J' '-ti s',h

.t-1.6r, ZOOo.,r*.r, qir.al .lrr Argininel Proline +artlt I Tyrosine-1

x r| ualt ,lr.l
,r}lr t t il

t-r't pt" {i.tt ;*!t otrr"- 9lt al

Eirrll drt''Jl llL?'Jl200 100 Zero

68.40 70,17 68.0E 66.94 Tyrosine

"1, 
g

(J'

69.8E 73.54 69.16 66.94 Prollne

68.45 70.69 67.73 66.94 Arginino

72.29 76.68 73.25 66.94 Tyro. X Pro.

71,09 74.10 1a .ta 66.94 Tyro. XArg.

71,32 7 6,63 70.38 66.94 Pro, XArg.

73.15 78.84 15.46 66.94 ProXArg X Tyr.

10.31 73.00 70.58 67.53 Tyro3in€

,jJl

73.84 79.64 7 4.30 67.53 Proline

10.49 72.55 11.40 67.53 Argininc

74.96 80.99 76.35 67,s3 Tyro. X Pro.

72.81 76.25 7 4.64 67.53 Tyro. X Arg.

14.63 79.96 16.41 67.53 Pro. X Arg .

75.93 82.14 78.10 67.53 Pro XArg X Tyr

1.838 3,EE4 ( 0.0s) LsD

70,74 74.38 70.90 66.94 l'vir ttt'll ijl4F-.

rJ9.tt ri,tJl x73.29 11.80 14.54 67.53

2.145 1.780 ( 0.05) LsD

69.3E 71.58 69.33 67.23 Tyroiine
Prollne

X di.,lr

wlrl

71,86 76,6r 71.73 67,23

69.47 11.62 69.56 67,23 Arginine

13.62 78.83 74.80 67.23 Tyro. X Pro

71.95 75.18 73.43 67.23 Tyro. X Arg

72.97 7t.29 73.39 67.23 Pro. X Arg
Pr XArg XTyr74.84 80.49 16.78 61.23

1.087 2.682 ( 0.05) LsD

76.09
,,. 1, 67.23 !.,rb'Jl €,tu:-,. }JJ'r

1.l,lE ( 0.0s) LsD
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4'elrijr gJ..J o,ull gJdl lll c6J

L$!r i;+'Jr rJb!'lr grJl Jrlt ll|l', c.ll' 31 .rj)ell .Jrlll Ur J4l*ll tu tat Jl.tlt ,]F.{1

a:r,,; jq i,;.9l-p.gr,82.14 g! or.r.r.rj,Yfu ,sF *t,J!.rl'l \plrl ,. t-r.l.fL 200 ,sP
cr: g tJ\"!r Jl't-l.dl, 100 I 0 lary-lr g i,qr)r gll,})r Llil ;l'ur c.,y,t', g. Jt t-S if..'
i-j,h. !J, nrt, r,, gt-rl.C"L 200 rr;-lr g unlr'Jr elil rftur c.,,.L, e. .:JJ.if1 ,Jjq jt r.ril

.J'a ojrl-/ t'l,78.84.:ryrorX Ft rs-.j' lt.i & d'&){il rr,,1r dr!}ll elil Jofr

. ,a:Ir rJ rLljl (Jul.j irlJj l, otil +'.'Jl Jtsti'il !trl ilJ* e,EJ i4t.l,

r--r.;p36.166 
* vECb'irtel c"ii' iDAil Ll1;'il J.lz d,h, irq 177 J5te d4,t.lt i*,'

i+.'il ,JrbJl fil.gl er,--;.,"r !rt{j i,l dl ilr}r sr.f .lttjl tli)l ,i.,r.l,'. ge Jl uli iip irljl

tJr ' -r"t r+r.- Jf gl91- j.p.1,200 iry-fr or-u.* 33.335 g Cljlt J arlj sbl dt d-,rl

!,a-''ir ai!-r! dtrb ,lr Jr.rlr ;rr, .d'y'l * oh8.rVr 31.4 1.*l t-r.J.dl, 100 9 0 .1s3Jr

35.264 e-l.t C' -,1 ,r-Jrt .1./\ t^ts|t 1rr.:r jrtl'Jt ,nvl'tb4b c.ii-r 5l d3t 6t ilt ,1 i;'rtt
uJ . r--r ob 33.316 E! rtii 6r;,r c,.|tr $J\ g;jr 

'1, e. .ilr'il urj, Jr r-g Qj;o aru".;ar---r.gl,

drl-')r J.Jt $rr'tl ;lrl|. c,!rl il lcJl.,l dl"rlor L.r'Jt !tsb'Jt etlt i^r J'l*lt Jltu 171 rJ.9.t* lul

u-e .!,rl-a1l riLrl c/Jrt& era Jl l,",Ui tu"Jl^. f:rr"1 l-..-r.61 37.964$ \t,5 Clrtl rrir! d,Jtr i*lt

1r-.:] ut(Jt gu,tt tJ g+ ,lt A--lC gdtat .r Tyrosinel Proline gpatJl ls.l2 ,lrtl dr\l
.r--r.$ 36.946 il'l&Jl

dt Lb c,lrrl rii , \Ct l dilj'J i.s'rl !t!}!t c,lr.r.-. i,!r Jf'l*tl Jru 171 l2J'. U*2

100 1 0 oq;-lr Jl L,r"i 4F. a.:t-;a 
t--r.gl, 39.572 e4 \rl5 Cr'il i}rl 

t-.r.l.pf' 200 o.r:.'t'

8.5to 32.8io*r;, gjr rr. g \ritrl sV" 6.6 tx lS'3 to 38.5;'-,l t-r"J .dl,200r

!r u.ya irri Jii , ai".It {rrb'Jt Lljlj ,rtrt-. !!t Jtt&ll i*Jl{ kl .dly'l slt L}}\ Wt r;t oh

* \,l' Cs, slel gLrlj t-1.6f. 
ZOO gi.-.lJ l,i',i! drtlyj ij)Ai,l Lli'Jl Llt iLl., c.iJ'it

Ol' rii, iD\Jt JrtJJl JrtJr tu lrl . ir,.!l !ts!}Jl cJVJr*.J glil Cf ;r r-qi 1-:.g1r 42.668

200cy-iJ ;bull L'.'Jt !rl.!i Llil J.It il.u, *r--.* 44.440 et rrtt Clitl slrl O"I ir rq:r^.

J-t-y' .dl, 200J 100 r 0 c;rr.#r c,yrl! ga Jl !-Ul .1J, . irUir o!.rjl 'rrlt l+Jt lJ l-y'.F.I,

t-t-J.J.dL 200 !ry'-I Tyrosinel Proline g!e,$r !t iL,lp lJr lJj 1t grJl rtr g tgiult

.t--.o! 42.438 'btJ,r lr.rl ul(lr [6*!rl (i,tl,{ t+Jl'rl

e-. $,tlr dr)Jlr LtFt $r)et LJ"*".U tlut lrtlll ilt lelt J-v |g J! \r'.Il )16?'11 95,

d Crri'Jr 6l rsteyt r.,Jr orr o'*r, LLt lit, .r+! ,115; JlJrtl d qJ3lr d,,11 {,F.$l g4 6rUj

trl . dr.il Ju.,.-ef q25; cU51 jJ.A 4r.it i.i;,a.ll 1 l4y o.q1 to g ia;Jt JrsJ .( 13) &t'cJrJt et9

ilrt .J . l-.1,.,.dlr 200;r lQn i,'e-Jq-ll J, lri",ll lrlllJ iJ)lill Llill Jnl+ o)let t;ltl.LJl c,uu J1ii

i,JJ d,-) riJrAl ,J,\.{ l-Ui UJJ i.iidl -y.,,.i,200.s;.tt .u Tyrosinel Proline irardr -hb

.r-rr1--.a.i,Ja 15.SE3 -11.114 !!.tr Cuiflj s;*t2 cs r*t.r.J! .btJ a)!j ri (r.+.1 lP|'t iJt rt

J,A J1)l , itJ irt :l1l l..LJl i,re,ittt r.i.l fun':-,i d e+& i'It .9 Jl.*-"q \1p 9 j,,!|v!l'ti

4itJl cj.r3

utSrgu'lr
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20ll 2:s l6tJ+ luev ,rr) r+'..Jr Uly'l ltlrjr l]+

rJhr;lJeu-"r oU t.iJ 4J.+l drj-,!l d lrr-r 2000 d9 djr] 4+rJl :'b"rl l'tsrtll o,' .rtit qtlt ,e'r irt

806000 r1.r..* C.c 
t--.f'/ 403 J:w *ijr 

t-y gr, f OO .tJ,'-ll' iJ)tir L+"'l ibll'Jr it)t 5b

urJril litJt{i5557000!/Fl eFJtLr qijlll---.r.i,lrLl.114{:igJ.rl'l ql aJUjJl it'd'.rur'

cyr-J it-r fJ,ts i.,+'Jl !},blr rlJJ J.-4 Jq) J5 i,l $;l .Jlai 500 'rrrir ,$Jt .rr'" JJe' irt

,;!r&Jl JG Ut it ;,e j|lJ"r 6.900

l,lri&lJ t--r.d,J' 
gl<tl J'r$l d li.rJl jrllll elLrl ts : 7 JJq

dJ^1) ldll a.nt: l;$ rtJ4 i,4ljJl dJy..ai i,, itr.'il urli'il ur>t,i:"t ;i;6t 4 9ull1

dru 4l+!t !9& J .:,t lJ: i+.,r j5tu Jt- Cf rel ,Fl (. ,t,J lr+r1000 t{| r'lrl ll'rsllt'r
rjljJ 4.0!ll ira.Ul Jy, g,r trlrjll \$i'- a el-,|./Jl cJng e'L,la:*ll oiJ ir''ay'l ilrJ d il'l'!Jl

. irrli'-lr Ct:,r d c.J9Jt .!r, d Ji irIlj ar":--' 6y-at 2009 -2006 ;tp)l J)|t !ri'i4 ierrjjt

-: gi. r. err&"r oft" U',, Er+,tl ., tdt J*\ i dt e,$l 'r, d

lLr!1 ,,'J,

tl}:r elir x

t-Y gl r,7!, ;'t1' oq-r,-,

L?.ll ,rl)l

cr.l

0Lr)l200 100 Zero

31,397 34.442 31.194 28.557 Tyrosine

tl,e.

4jl
33.4s8 37.032 34.786 28,551 Proline

3r.2rl 34.190 30.887 28.557 Arginine

34.293 3E.E3E 35.4t5 2E.557 Ty.o. X Pro.

32.812 36.O22 34.039 28.557 Tyro. xArg.

34.4t7 38.290 36.405 28.557 Pro. xArg.
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x
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0.557 10.05y LsD
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EF'FECT OF APPLICATION OF AMINO ACIDS ON
TOMATO TOLARE.NCE TO SALINTY STRESS

A.H. Faraj* A. A. AI- Jumily**
ABSTRACT

A field study was conducted in Berjesia experiment station during the
winter season of years 2009-2010 in a kiamy sand texture soil classilied * Typic
quarti4tasmmenl . Split-split plot with RCBD design was used. The aim of
experiment was to study the effect of different methods of application and rates
of some amino acid on the abiliity tomato plant c,v. Al- Hutoof hybrid
Lycopenicn esculentum mill to withstand salinity stress and then on tomsto fruit
productivity.

The field experiment consisted of 30 treatments :the main factor was
method of application of amino acids by spray or with irrigation wster ; the
secondary factor was the type of amino acid (Tyrosine , Proline , Arginine) and
their connbination mixture and three levels of amino acid (0 ( 100 , 200 mg fl ),

Results indicated the significant elTect of all amino acids with different
level decreased the stress effects of selinity and drought .The best result for all
parameters growth of tomato plant when three amino acids were mixed and
sprayed in 200 mg l-l comparing with control treatment ,

It increased the plant height by 27,2o/o; lefi area by 17.3 ; dry weight of
shoot by l9.8Vo; dry weight of roots by 55.87" and wt. dry root\ wt.dry shoot
ratio by29.lVo and total yield increased by 52.30/", all the increasing were
significantly by 57o level .

Pert ofPhD th€sis ofthe first author.* State Bo.rd of Agric. Res.- Ministry of Agric. - Baghdad, Iraq.
* * College of Agric.- Baghdad Univ- Brghdad, , Iraq.


