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ul,U .JU.j)J JAi ~ JJ~fi_,.ii.iiYIJ '$)\ ~~ ~_,L.J lj;!I.J~WI ~ c:tilll ..,»~'t :i.....I.J~ ~~\ o11. U:~fi'-1 
c:lilll JJYI ,J_...\_,c. U~ ,~,;. · :..; F1"Croma" Ul.....=. [Eustoma granditlorum (Raf.) Shinn.] ~_,:i......)ll 
lj;!I.J~LJI ul...:!J..i r1~4 (~I~ 15 MIJ c:Lilr.JJ~ Mo) r.J±l~ lj;!I.J~LJ4 '$~\ '$~\ 
~L. ~ So) u4_,:i......... ~J~ (JY. ~L.) '-i.)\ ~t..... ~_,L. ~t..:il\J' Glomus mosseae J Glomus intraradices 
U..l£...11 d.l.!J ~L...)II ~~ t"' JY-}1 ~~ ~ IA~bc)I.Sfi" (9 dsm-1 ~S3 J 6 dsm-1 ~ S2 J 3dsm·1 ~ St J ~L...)II 
~~ (E · l:i.li) J .. i -< :il.il'iw :i..L.I£...11 ~\lll ,U!oJ\ · I . _g u~l ~ 1 · · > .lLl ~I uw -~ · -11 • • (.):!A ~ J~ y _JJ • J U""'.) ~ .).) (...)-" ~ . ~ ~__,.....-.~ 

~~ _}:JJI ~ 100 ~ <.].)\ ~ T2) J (E ~~PI r.J.o 50~<.].)\ ~T 1 J .}d.JI ~w4 J.)l ~To) u4_,:i-o 
. ..»\Jill~ ->A~~-*"'~ o.l:..IJ u.J ti'J-u r-i'~' r.Jts...ll.} ~\.J)\ 0-o i....J:l25 ~ j;!Siyll o~ J.)l r:i .(E 
~L.) ·'I L.~-'-· ~UIIol...:.:JI ~'ilL· -11:1·1 -<·WI-'-~-~~ 'iluLU--iil~-1~~.\.:i.i.llu.i..u (.jy ~ J-~ . .) .) ~.J-1"-" ~ ~ .)~ ~ .J--1-'-". • (_-::--" u ~ ~-J 

_,....ill utL.... ~~_,la-o o~l;j u-ll u~i w; .(POD , CAT , SOD) ~_;\tl o..l....ISYI ubi...Ao ~w ~ J ( JY-}1 
'-i.>Aj.JI ..rooJIJ ul.,U 1 ui.J_,.lll ~~J J.:!iJ.JJS!I ~ 0-o JI.JJYI I.S~J ul,Ull tlii)) '$.>A)IJ '-i~l 
~.l.CJ .JJ~ ~\ ~L-11) (j.Ji;JI _,....ill utL.... ~ 4_,.ia-o '$~\ c:Wll U..t.- ~LoS '(~_,.J..i.JI .JI.Aj"JJ 
~L. ~_,L. till.J4 (POD, CAT, SOD) o..l....IS'il ui~L.A. u4}W u~lj ~ (~Y.I.J~WI ~~)II ~J t_ly,YI 
· . . < ~ (E · lli) J ui .c:: :il.il\tL :i..L.I£...11 ·I ,ui.....J ··'il ~til .. ;;tl ,_ i (9d -1) -~ .. -'1 1. ill -'1 ~~ U:!'" ~ J~y.J-1 . uJ ~Y ~ ~ ~ sm I.S~ ~ '$Y 

u-ll (j.)l oY,. ~_,L. u~l LoS .~y\tl o~'il ubl.4.. ~\.A~ '-i~ ~\.hi\ ~J.u. u-ll u~l _;llr.J.o 100 
~t.........:.)IIJ t_l~\tl ~.l.CJ .JJ~ ~\ ~L-1\J (j_.>Aj.JI ...r-JIJ ui.J_,..lll ~.l.CJ J.:!!J.JJS!IJ ut.,ull till)~ 
I~ 100 j#.fo. (E ~\¥) JJ~fi.J-I~Y4 U..l£...11 0iJ u'i~l JSI (9dsm-1

) t.S~I ~~ ~l ~Y.I.J~WI 
.:i.....l.J~I ~ '-i.J~IJ (jy\)IJ '-iy.:...:JI _,...ill u~ ~ ~ .)l u~l yl 

.(.jy\ )IJ (jy.:...iJI _,...ill u~ ,~ _jj....)ll u~ ,JJ.J:li fiji-till ''$)\ ~~ ~ _,L. dj;!I.Jfo.WI ~ :~.1W._;...'il uws.ll 

L~t..-:i!l :: -. -'I tl ·"JJ l:...:i.ll \.:jj'i\ . ...! ' • -I~L ~ ~ ~ (.j.J . ~ o.r "''t"" • 

lA_,:i.-.....)11 u~ tl~'il o11. 0-'J ~WI JJ~ 0-o .l:!~l.} 
[ Eustoma granditlorum (Raf.) Shinn] 
c)~ ~ u~ .JA J 'Gentianaceae ~l...ll ~WI 
~u...\1 ~'il .ub.>A ' ->--" u..-i ) J~l _;~.:IJ Jl 
.}J c~l u4'i_,ll y_,.;.;.. 0-o ~~~ ~J .4..!~1 
~\.i u~ .; • ij<; ~ J.l:! t..... ,~\ 0-o ~~ 
~ · .. II · 'il ~jll u\2.U .tiJ · -~<1 J.J..;- I.S~ ' ~ . ~ . (...)-" ..;-

~_,:i.....)ll u~ J,:..~l .(Riva-Morales et al., 2013) 
4...i'&! Jb,.I.A ~j u~ Jl_,...'il ~~ i_p.y. Lisianthus 
<....i..l..ill .Jl.A) 0-o tl_,.il ofo W.} ·~>" ~J 4J.c 
Kiamohammadi (20 11) ~WI ~L:...il ~ts .} 
IA..JAC· J~ ~ ~I .JI.AjYI 0-o ~~J 
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tli:i) c.} 4_il- ~~I ~ ~J:!.l~l .l:!.;.fo ~ 
(El-Saady et al., 20 15) _;l . .:.lw; '.;I.A }il .l.lc .J ~I 
Antirrhinum majus L. ~~ c.lli:.. u~ ~t- wl 
~ ~_i~- o.ll;j ~ J.J.):!i.,S_,.i"til"il ~ ~ ~lfo. 
~.ll...... ~.J t...s '':?.JAYI.J ':?~1 ~~uti.....:.~ 
.li J.J.):!ifi_,.i"til\1~ ':?~1 .l_;_,ll ~t- wl (2014) 
.b..~ 1~1 u.bc.l . ~ ... 11 "I ~t! · .. 

_JJA ~ .J .;; ~ .J~ ~y ~ ~ 

L.S ,4.,j_;liJI ~~ LL;i (,?_;Aj.JI _;-.11 ~L;I .l.lot..! 

w...-*1 u~ t.]..; wl (Skutnik et al., 2010) ~.J 
.. , 1. ~. -o.lt..IS\11 ul.lt...A.. ~t! JlS E · lllil ~y '"e-"" .J ~ (.):!A ~ • 

. _):!~_,~1 

~ t..:..... -tiJjll ulJ"hj ~ 1 · , ..! -~'1 · .:.t .J .J ~ . .) .) '-T" t"" _,... I..)A ..)"'-" .J 
(,?.J.Jy.411 ~ ~' (,?)1 ~4-- ~_,1... ~ ~ 
)..9 ~~~~ 0:1-! <:::j...ll ~.J.J-lA ... n·;il.fo...l ~-' 
(E) · l...:i..!!, .:. ul...l...t.....:i.lill I' I · <-WI (.)--:!A ~ ~ .J ~ ~ .J J-:! .)~ 

Lisianthus l..._ji...o)'l u~ ~~(a Tocopherol) 
~l_;.l ~J ~I u~.J .~1 .l4-:!-"il u_,~ ~ 
Lisianthus u~ .J:.AY.J .J4i ~ ~~ ~W4 ~~ ..>]t 
_;.)I.J I):!I.;~WI ul;)=.! .J.J.l.J "Croma" ~ 
u4-ill ~ _,u... o.ll;j _; (E 0.!-->~) J.,.):!i .,s _,.i"til\1~ 
.;I.A j\11 ~ illJ_, ~ _,..u ~ ~t:i.I~.J ~I .l~ 

.ul..ill .llt..! 
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_,......i ~ ~~ 0-o ul.i"l,ull J.Sl.J ~1.;)1 0-o t.Jo:~-'-~1 
~L.. <"'1~4 uw~l I.$.J u~ u~ .~~~ t.)YI 
~.,;.a.:i ~ ul~ ..ill~ .lA.:.J .l.=..I.J ~ o.l..J.J 4..ll....'il 
~~ u'y_,:i...-11 <"'1~4 c.,rWI ..l~'il c)! uw~l 
~L. ()A Y~ t.j_;.ll u'-:!W:- ~ ~ \AJI.lt.) i..S~ ~~ 
~w u4lll ~W:..I t.......IS t.j_;.ll u'-:!W:- u~l ,4..ll....YI 
u'y_,:;.......JI ~ ~ _,LJI 4.1! U..la.JI oy.JI <"'1~4 
uw"4ill (":!'=-.l,.j ~,~_;;.:ill ~~1 ~ o)lc.i o.;fi~l 

t~~.;AI.t&:l.....')U~ W~ ~~~~ c- ~ ~ . ..) . ,.).J . ~ 

.4-:!k- j.-Aj\11 .;~ ..l.A.! ~t.:.. ~.;'il ~ uw~l 
<"'l..:i ~l_,_.:;.c <"'Y' I .,;1 ~U:. ~~~_;;.:ill ui..ii 
~~~'i SAS ~ll..H <"'~I.J ul.;_fi.. ~~.J (CRD) 
~ u~ji.JI ~-U•:iA w....:i.J 4i~'il ~b:ill 
.u:. (LSD) 1.$~ J.;.! Jjl ~ Ll.;..l.ll uly!.J.o 
u....:i.J (1990 '~.J.J ~y\WI) %5 J\.Ai.=.l i..S_jj...-

: ~\:ill u~l ~I.;J 

<~> ~4-ill el.i:i.;l 

Uii c)cl c)l ~jill~ u-- u~l till) 0"4! ~ 
.(2011 ,~~1) 4..;ji..JI o~l ~~~ u~l,.; 

JI.J.J'il ~ J.......:!!J.;.jlS.ll (JJ · ·.lll t.SJ h toll 
(SPAD) unit 

.l...........J.J Ji-..,i 0--- JI.;.J\11 0--- ~I.Jjl U~ u:W..i 
jl....r.o- <"'l..l=...:i.........4 ~.;~1 .J:!..l.....i:i ~.J o':)Lc.I.J u~l 

(Chlorophyll content (meter SPAD-502) 
.~t...JI ~ uw~l ~.J 

ul:U /~I..J.jlll J~ 

u'-:ull ~ u fi:WI ~y\ jll ul .;~I ..lJc. yl....:.. ~ 

.uw~l ~.J ~jill .6..;~ ~ J::..l_,.ll 

Vase life ( 'i__.j.ASI ..)odll) Uldll .&i .)A}il ,.llr o~ 

~ ~~ ~_,....u WL-~~ <"'l:!' ..l..l..c. Y~ ~ 
u~l ~ )~'il .JI J~~~ uL...~ .J~ 

.(Rahman et al., 2012) 
2 ~- It~ • ~ ( ~) .J.J~ "'rn,.u ~'-'-ll 

~~ o.l.=.. .J J,Sl ~I u\J..,ull .J.J4 ..>:!~ ~ 
t~ ~.J I.J:!ALS.t ~~ ~_,.l c.s-k ~.J ~ 
L_,la... J_,.J.. ~L......J U'i..l o)-...:.1 UA..li..:i.......I.J Sony 

Y~ ~ ' .;~1 ~~ <"' .J-'"' .JA u_,.l.. ~ r- ( 1 O) 
~u Y. <"'l..l:ia..:i.....4 uw~l .J.J.l...::J ~ J"l, I .. 11 ~L.......JI 

~w_r.JI ~l.;_,_......ll J_ij ~ (Digimizer, 2014) 
.lA.: .;~I ~ ._..:a1 ui..:..L.......ll u..lJ::.. .J y >"'WI c)c. 

, . 4-J~ I.) .J \A ~t:i 

.lA.: u~l ..l.:!..fo ~ ,% 46 ~~!~I;.,;;. ;A ul,l.i'il 
~ ~~ (.)'1\..fol ~ .J.J~I ~ 1 .;j c.J.-A L ~ 90 
~4~l.r....!U"~~ 1.$~<"""""""(10 xlO) 
u~l ~.J ,~L. JillO/ ~ 2 ~ J_,.i~ 1.$~1 
c.Jji>WI NPK ~yJIJLL.JI ()A J~ i:!.foll .lA.: 

U..C.;j~.lA.:<"'·L~L.._.>.:il/~2~18 :18:18 
o..l::...J 72 ~_;;.:ill~~ !.u1;..11 ~).}~I 

: ~'il ~I --'1~ ·-~'1 ~ ~ ~ ~ _,..... .~ .J ~·~~ 

"'_;Wl' cWl' 
Mo '-+I J..A..>:!.J (ct:il c.J.J..l u-a)~)iJI ~lor...!~ 
~.J ~ M1 '-+I Y..>:!.J t.j_;..1.il1 cl:illl U..l.r....! L..i , 
Glomus ul;)=.! 0-> c.Jfi..JI 1.$~1 ct:illl 0-> ~ 15 
Biovita ~~ ul~ ~ ~~ intraradices 
'o..l.::o.:WI ~yJI ui.;L.'i14..l.J..l ,c.J:!a.!l ~ ~ ~W'il 
4:!k J_,......-.11 ~ ._..:a1 Glomus mosseae ul;J..!.J 
o)j_,........l~t:i.ll~l.;)l~~~o~l..lc.J..-­

o..l...aA.II _;.b.JI ~ ~I ~ .J .U .J , 4;-. _,.l _,.iS:i.li.J <"' _,..la..ll 
c:Lilll c.J~ c.JI ~.J.J W.J ,u~l ~1.;) 
u~I.;.J4 t-"" U"l-:i Ub ~ i.j_i!l.;fi:ll....JI 

.(Matysiak and Falkowski, 2010) 

~~~~ 

~ tt.j_;..ll ~t..... ~_,w u'y__,:i.......... ~-•·ul Jl..l..cl ~ 
U.U.:.. ~ 20.9 = EC ~_,LJI ~ JY. o'yA WA~I 
U~l ~I u'y_,:i....-11 c_rll (.;~1) 4..ll. ... ,YI ~~ 

· ~ ~II ~ ·-~'1 _ _!~~~ . '-r" .J .~ loT" 

.1.13dsm-1 :SO (4..ll....'il ~L.) ~).i..JI ~lor...! .1 

3dsm-1 
: Sl J.JYI ~I ~.,Sji....JI .2 

6dsm·1 
: S2 _;WI ~I i..Sji....JI .3 

9dsm-1 
: S3 ~WI ~I i..Sji.-l1.4 

J~ ()A i.j.;..ll ~ ~ ~4 i.j)l <"'IJ=.j <"~I 
c.Jij.:o. JS. ~L. ulll i.i... ~ I '- '· • _: ~ .b.Jirj ~ .t~:-~ • .).r-~~ ~ ya-

.~~1 ~~~I ~I u'yji.-ll J::.. 'i ~ 

J.J~_jSji -WI 

~ L. ~ 25 .lA.: E ~~ uW4ill J. .J ~ ui~ 
_>ill~ 100.J 50 j.!S.Ijil4 ~l..l..ll c.JI..S....II.} ~1.;)1 
u.;_>S ~ '(~ ~t.....) ~).i.JI ~lor...! ~I ~~)'4 
,ul.J~I J:,Ay ~.JA ~ c.J:!C-.J-:1-""1 J..S J._;JI ~ 
~ 1 .;j ~ olhi.... ~ J! ~~.;. Ul.:. u.:..::i uw~l u..e .;j 
,......l,__,k:.. ~ <"'(2 xi) l.AJ~i ~l_,_:..i ~ ~~~ 
30 ~~.J u~ JS. ~.J ~ 30 ~~.J ..k.;.. JS. ~~WI 
t.......IS ~.J ~ ()A U\.S ~~~ u4k- ~~~ .~ 
.lA.: (pinching) ~\.ill ~I ..1, _>! ~ I....S ,~WI Uc..l 
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(F' 51.38 .J 48.44) ~_,..JI ~.J ~4ill tli:i) Jil 
0:H _;L.till J,:;..l.wll U...l.a.. ~*'.J ,~\_,..:ill~ 
LA _;I E W,:!A~ J;. _;JI ~y_,J........o .J ~..,WI ~y_,J........o 
I""""_,.Jl ToS3 :U...I.-11 ~ ~~ u.......ll o:U _; (,i_,.w.ll 

· (5 9 ) u...;..LS - • •11 ~ ~ 1 :t J \'I ~ ~ r-"" 1. 5 ~ . ~ 0:H "-4 ~ .J 
~~lo'' · 1~ 1-l(T S )U...I.-llwh...... • """'&" ~ ~ 2 I • 

·F' (59.04) 

J.il ~Ulll"""" _,..JI ~ T 0S3 :U...ta.JI ~ WP-~ 
:U...ta.JI ~ ~F' (54.12) ~~I o~~ 

. F' (61.13) ~~~ o~~~l(T2So) 
- .61~11 ~~-I.a.. · ·~1 J,:;..l..u.ll 'l.:i.i ~ L!:.l c..-::-- ~ ~ c.r ~ .) .J 
JY?-.J ra:!c ~~ E W,:!A~ ~y~ J;.)I.J I.J:!I_;fi.,~ 
M1T2 ' M1T1 ' M1To ~~k.JI U:H (,?~ li) 
_;i 4-1 ~ E W,:!A~ ~l.!_,:i..- oJyj ul-! <).:il4.J 
~ .:;1 ._;~1 J,:;..l..u.ll ~~I.a.. ~~~.J '($~ 
· t.:ui ~w ~ · L '- • I · I .< ·Ww ~\.:ililll i..EA ~ ~~ U"' (,? . 'T"".) ~ .):! .JJ->-:. • . 

J-4 ~llli.J J.JYI U:l.iPJil4 .JI .Ut....\'1 ~~ 4-:!.J.J E 
~4ill tli:i) ukl ~ J_,....-.1! c.SJI J! ,c:lWI ~WI 
(,i.J c..5Jl ~ ,~~k.JI -illi U:H (,?~ li) U.J-li 
~ raJc .J (S3) c:lWI ~WI J-4 c.Sji..- ~~ ~t:i\..,Ull 
E W,:!A~ ~yji..- J-4 (,?~ 4..!._; t"" I.J:!I_;fi.,W4 
U:H (,?~ J_) 0.J-li.J ~\..,Ull tli:i_;':l &II J!i ~ 

. ~~k.JI ..illi 

(SP AD) unit J;i.JJ.Jlsll ~ DA Jl..;.iil I.S~ 

~ (.).4 JI_;.JYI c.Sfo- J_,i:j ~~ 2 J.JJ.;.. A 
. ~l.J~I t-'l.J. ~I ~l.J"1...lill ~ 1<11 .):!C . ~ ~~ . ~ .J.J.J-" 

SPAD (50.53 .J 50.87) ~_,...!1 )IS!.J ~ ~~ ~~ 
_;11 ~_»ill ~_,..J ~I r-Jc U.l.a.. r:..P c)ljill ~ 

.c)ljill ~ SPAD (41.40 .J 43.46) ~ 

~ (.).4 JI_;.JYI c.Sfo- .:;i .,JJ J~l A ~ 
~t... ~__,1.. c..5_,:i..- oJyJ.i y~ ~~ J! J.!i.J.JJ!S.ll 
uk ~_,.Jl SPAD (40.51.J 38.89) ~.J (,?)1 
4J .J:!Sy ~~ ~ l4 (S3) ~..,WI c..5_,:i..- .ljc. c)ljill 
.J 51.71) ~_,..JI ~ (So) ~.,WI c.,5ji..- .ljc. 

.c)ljill ~ SPAD.(49.38 

~- (E) · 1..:i...lil •)I ·I ~~ '\.:i:JI ~ · · q ~ W:!""~-W"' I,.)~~ ~ 

J.!i.J.J~I ~ J-4 Jl_;}il c.Sfo- ~ ~~ oJyj 
uk SPAD (43.99 .J 45.15) J-4 ~_,..JI ~.J 
.J 49.24) .,.1! ~(E) W,:!A~ J;.)l u_JJ J-4 ~ljill 
~ J;.)l r-1~4 c)ljill ~ ~_,.Jl SPAD (8.05 

1 ~ 1..u.11 ii ~ · t...l E · t.:ui · .~v--L 100 U"" ..):1-1 ~ U"' • (.):!A ~ U"' ~ r--
J,:;..I..u.ll l:il..l.a.. ~ _,i:j Jii ~ _,w I.J (,? _,pJI C: til.! I U:H 
.J 52.66) '(52.91.J 54.75) ~.J (SIMJ.J SoMI) 
u.bcl WP- ~ c)ljill ~ ~_,.Jl SPAD (53.32 
32.68) ~ ~I o~ ~ Jil (S3M0) U.l.-11 
J,:;..IJ:ill pi~ ,c)ljill ~ ~_,.Jl SPAD (35.04.J 

J.-.-:a9 J-4 U~_,.....JI ~~I u...' .;,; ,.1 

.(Floss et al., 2008) 

~.; f"'+le .. ~> IJ:!I_;.JS:ft....ll .,>l:ai etf-Tl.l~ ~\...4. 
(~~ 

.; 9 J~ ~ iJL....:ic.l ~L.....:.. ra---:i 
.Adholya and Gaur (1994) 

Superoxide dismutase (SOD ) ~ ~ 

141 (~jlb uj.J ~/oJ:a..J) ~j.i':/1 ~Wll .J:!.li:i r-J 
~..;b r-'~4 t..._,:;......)'l ~l,U Jl_;) wol;;, ••) f':!j.i':/1 

. Beyer and Fridowich ( 1987) 

Catalase (CAT) f':!J.il ~ .>.1.\i:i 

()-4 ~ y--:. _,..JI ~.)JI J9 .J ~I f':!j.il ~W ~ _;Ji 

~ 0-" o_;_,.-JI.J Beers and Sizer (1952) ~ 
. Gogorcena et al. (1995) 

Total Peroxidase ~I~ .>.1.\i:i 

J-4 ~y--:._,...11 ~.)JI Ji.J ~j.i':/1 ~Wll ~_;Ji 
. Mufti.igil ( 1985.) ~ 

~Ulll 

(~) ~4-lll e_li:i..;l 

• ~,, ~ I 1 ·I II 1 J ~ ' ......! 'L.:illl ·~ ~ "1-l.AI.A.Q I,.) ~. .J . ~ ~ ~ 
~~ ~~l.l..i (M1) l).!l_;fi.,LJI ~L:!~ (,?~1 
60.22) ~ _;11 ~_,..JI ~.J ~I..,Ull tli:i) Jb)! 
L.49 c)l_,.:ill ~ ~Uli.J J.JYI r--"_,...ll r--" (61.83 .J 
.J 53.20) ~~~I (Mo) ~I..>-# ~t-14 
~l.!_,:i..- oJyj .:;1 ~ c)ljill ~ ~_,...ll F' (54.81 
~~ ~4ill t tJ:j) ..,.! .:;L.-i:J <Liil_; .l.! (,? _;.11 ~ L... ~ _,1-
~.J~I o~ J.la..G Jil (9 dsm-1) S3 .U...I.a.. wk.i 
c)l_,....:ili..,.Jc ~ (54.75 .J 52.45) ~ ~_,..JI 

1- i ~ ~11 (.UL....':/1 L...) Will U....'--.1 ~ l.i.o (..~'"'"". -r- .~ U"'~ . .) 

57. 79) ~ ~ _,...11 ~ .J ~L,illl t Ui .J ':1 J~ 
~ ·~ II 'L:illl •~ L...S ' 11 · -:11 1- (60 08 '-'_,..s.J .r. ~ ~ c.r ,.... (..~'"'"" r-"" . .J 
(_;:ill~ 100 .}.#.fo. T2) E W,:!A~ J;._;.ll U....l.a.. 
t Ui _; Y .h..... _,:i.e ~I w..bc.l ~ ~~ _,..JI )LS.l .J 
..,..:ili.J ,c)l_,.:ill ~ r-"" (59.14 .J 57.30) ~ ~4ill 
~~~I (To) ~_;li.JI U...l.a.. ~ l.A_;.J~ u.il:i.:..l 
~l_,....:;li..,.Jc ~ (57.45 .J 56.26) ~_,..JI )LS.l.J 
,. I .<L.JI ~l.J ~ . 'Liill · 1 ~ l.l...:ill . I .):! .)~ ~_,._....... ~ c.r U"" <::--"""' .J .J 
w..bc.l ~~ (S0M1) U..t-11 J_rij ~_,l.JI ~l.!ji........o.J 
.J 60.99) ~ ~_,..JI ~ ~4ill tl...i:i_;l._,lcl 
(S3M0) U....t-11 ~ '-:!! ~l_,.:ill ~ r-"" (63.64 

/ 

~---
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\ 

Croma l..i..i.w::a l.....,:i.wa'/1 ~~ tl.i:i,;l ~ JJ.;;iJSJ-&"W'iiJ (,f)l ,.l.. ~.jl..J IJ:!I,;JS:t\..t.ll ~'u .1 JJ~ I. 

~I~_,.JI J.J'JI ~_,.JI 11.;Wll cWll a-Tocopherol 
IJ:II.;.,S,t..ll .)oi E~~ 

I 
~1~1 ~S! ~dsm-1! !lf.)l ,.l.. ~_,!.. ~1~1 ~S! ~dsm-1! !1!.)1 ,.l.. ~_,!.. M T 

' I_M.J.JS:!l.. S3 S2 S1 so I~IJJS:!l.. S3 S2 S1 so 
X 9 6 3 1.13 X 9 6 3 1.13 

a-Tocoeherol a-Tocoeherol 

54.33 51.08 55.00 55.33 55.92 52.68 47.83 54.17 54.67 54.08 Mo To 
60.58 57.17 61.33 61.67 62.17 59.85 56.08 60.90 61.50 60.90 Mt (Jd.. ,.l..o) 
54.70 51.41 55.00 55.91 56.50 53.13 48.33 54.50 55.17 54.50 Mo Tt 

\ 62.02 58.50 62.17 63.75 63.67 60.02 56.33 61.67 61.50 60.58 Mt (.;J/~ 50) .... 
55.38 51.67 56.00 56.67 57.17 53.79 49.17 55.00 55.83 55.16 Mo T2 

62.90 58.67 63.33 64.50 65.08 60.80 56.93 62.53 62.25 61.50 Mt 
(.;J/~100) 

1.93 1.45 2.35 2.19 LSD (0.05) 
- T T 

57.45 54.12 58.17 58.50 59.04 56.26 51.95 57.53 58.08 57.49 To ~I ..Ill\ 
58.36 54.96 58.58 59.83 60.08 56.57 52.33 58.08 58.33 57.54 Tt SxT 
59.14 55.17 59.67 60.58 61.13 57.30 53.05 58.77 59.04 58.33 T2 
0.51 4.63 0.77 4.74 LSD (0.05) 
M M 

54.81 51.38 55.33 55.97 56.52 53.20 48.44 54.55 55.22 54.58 Mo ~l..llll 

61.83 59.11 62.28 63.31 63.64 60.22 56.45 61.70 61.75 60.99 Mt SxM 
0.42 0.63 1.18 LSD (0.05) 

54.75 58.81 59.64 60.08 52.45 58.13 58.49 57.79 (S) ~.;ll ,.4-.~_,L. 
0.59 0.89 LSD ~0.05} 

*Mo= cWu.J~ M,=~ 

J..:!iJ,;.jlSll ~ ().-4 JI,.JJ'JI cJ~ ~ Jj_;;i_,s_,..'"UNIJ 'i,;-11 ,.L... ~.jl..J IJ:!I,;JS;L...ll ~~ .2 JJ4 
Croma 1..i..i.w::a L..ji.wa'/1 ~4.11 (SP AD- unit) 

"'"Ull ~.,y.ll J.J~I ~.,y.ll 11.;W.11 cWl' a-Tocopherol 
I J:ii.;.,S,t..ll .)oi E~l:l:li 

~1~1 ~S! ~dsm-1! !1!.;11 ,.l.. ~_,!.. ~1~1 ~S! ~dsm-1! !1!.;11 ,.l.. ~_,!.. 
1~1.J.JS:!l.. S3 S2 S1 so I~I.J.JS:!l.. S3 S2 S1 so M T 

X 9 6 3 1.13 X 9 6 3 1.13 
a-Tocoeherol , a-Tocoeherol 

40.42 34.06 38.31 44.10 45.23 42.25 30.28 43.76 47.04 47.93 Mo To 
47.57 43.02 47.93 50.25 48.88 48.06 42.96 48.22 50.50 50.55 Mt (Jd.. ,.l..o) 
41.07 34.80 39.37 44.57 45.58 43.33 32.96 44.00 47.70 48.67 Mo Tt 
50.63 45.53 50.50 53.27 53.23 50.85 45.32 50.72 53.26 54.10 Mt (.;J/~50) 
42.72 36.28 41.17 45.Q6 47.47 44.80 34.80 46.51 48.47 49.43 Mo T2-
53.38 49.20 52.00 56.43 55.87 53.68 47.07 53.70 54.97 59.00 Mt (.;J/~100) 
3.89 5.13 4.68 2.80 LSD (0.05) 

T T 
43.99 38.64 43.12 47.18 47.06 45.15 36.62 45.98 48.77 49.24 To ~I ..Ill I 
45.86 40.16 44.93 48.92 49.41 47.09 39.14 47.36 50.49 51.38 Tt SxT 
48.05 42.74 46.58 51.20 51.67 49.24 40.93 49.79 51.72 54.52 T2 

____,. 1.81 6.86 0.99 5.53 LSD (0.05) 
M M 

• 41.40 35.04 39.61 44.87 46.09 43.46 32.68 44.76 47.73 48.07 Mo ~I ..Ill I 
50.53 45.98 50.14 53.32 52.66 50.87 46.12 50.67 52.91 54.75 Mt SxM 
2.39 1.48 3.15 0.80 2.39 LSD (0.05) -

I 51.71 40.51 44.88 49.09 49.38 38.89 47.71 50.32 51.71 (S) ~.;ll ,.~..o ~_,L. 
- 2.09 1.14 LSD ~0.05} 
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u~/r..J~ (5.00J4.00)~1~~~~_,....l~ 
~ u~/ui.J.J-lll .).l..c ~~ ~ ~ ~~~~ ~ 
~~~_,....li~~J(T0S3)U\....JI~ 
u_;..:il W ,u-ll_,.:ill ~ u~ (o.J~ (2.66 J 2.00) 
'_j L . E- . 1..:i.li . L~ll Lilli . . '~ l.iill ~I.a.... -r- ~~ (.):!A ~ J ($~ c ~ ~ 

~~ ~~ T 2M 1 ~~~ u..k-1 jJ u~/ui.J_,.:JI .)ole 

/i..J~4.71 J3.42) ~~~ ~>-~~~ ~~~ 
U..t...... ~ tA.J~ <..::J..!_,i:i ~~J <)I _,.:ill~ (u~ 
)lSl ~~ o4J J.lAA Jjl ~ ~~ (T 0M 0) ~l.li.ll 

.~I jill~ u~/i..J.iJ 3.08 J 2.25 ~ ~_,....ll 

~ ·• :; I ~~ · 1 I --I ·~1 1 ~ l.llll 'W UliJ t....s '-'_Joi.J "'-"" .J Uo"' _,.... ..r ~ ~ .. 
u-kl ~t.bc.H 4~T2SoMo J T2SoM1 ~~~ 
u~/i..J~ 4.00 ~ JJYI r-""_,.Jl ui.J_,.:JI.).la.l.b...__,:i.. 
~ wl.:illl (T 1S3Mo J ToS3Mo) ~~ L.ys 
u '.l:.i w <.::.JL,j/o . 1 33 uiL ~~ o"-· 1 w Jil .)ToOa - • .J_J-J . . 1-' ~ 

~ jJ (T2SoMo) ~~~ '-i_,.Li ~lill r-""_,....ll ~W 
ToS3Mo) .:,Lil...\....Jl: L....ys U'~/ i.J~ (5.50) 
~ u.....11 ~~~ .l........__,:i.. J.!l ~I .:,L.:il.ll (T 1 S3MoJ 

.u~/ i..J.iJ 2.33 

L.._,:i-~1 .JlAJ'i e~.J'J.-11 ..)odll 

UWI ~ u.l..ill ~ .JtAj'-::;J '-i.JAj.JI ~~ ~ 
· -~<I • tA ·''I t ·: • u1.i:i ~II uli"lilll ~lj&jl (...)-" ...)"'-" ~YJ .J .J:i ~ 'r" . ~ 

II u.l..ill .) .•. /)lu . L "t:i.JI 1- tA "YI ~\.! . O/ 30 .r . .J-1'=' • c_s- .J .J • . U"' I 0 

.JI..AJ"il ~ :U..:,:i ~~ uw~l 4:!9 _,.ui ~~ uJY=JI 
.(2003 , ) >"I) 

\ill\ ~I.a.... • "• 4 J " ·~ ·--"1\ . t.L ~t\ · c '-'_Jl.l ~ ~ 1.,1"'- ~ U:!*! 

~_,.Jl ~ jj \(jy\j.JI ~~ J~ (M1) (j)..ill 
~Ji ... ~t:i:ill uk l..J:! (11.28 J 12.83) ~~~J JJYI 
(9.27 J 10.77) ubcl ~~ (MO) ~~ r-Jc. ~~ 

.~l:i:i.ll uk ~_,....ll ~ l..J:! 

~~ "~ ) (So) A.li.....YI "~ ($)1 ~t..... UW.. 

(j_;Aj.JI ~~ ~ ~~ c.)yj (SI) ~~~jill: 
~fo JJYI ~_,.Jll..J:! (12.72) ~t.bc.H .JtAjJJ 
~ ~ ~~ (S3J S2) ~~~ uk l.-A.JJ~ 
~_,....ll ~w u~l ~ .l..J:! 10.50 J 11.22 '-i.JAY 
uJL.t......ll ~ 1- A.li.....YI w ;..11 .U.t..... • ·• "!:ill ~ . .r- " . ..r- '-'_Jl.l r.r 
~~ s3 .u.~ L49 't....J:! (11.94) ~~ ~ 

.l..J:! 8.50 ~ (j.JAj.JI yuJl ~ Jil ~ 

T2 ~\....JI J_,i:i (E) 0:!"'~ J;. )I .U.t...... u ~~ 
~ta...u 't....Wi J Yl · .n l.. 12 42 '-'·l..hc.w L · . - J ~~ J:! . 'e-' •• ~~ 

t....s ,l..J:! (11.20) ~~ ~ ~~ (To) J:.)l f'Jc. 
~ T2 ' T1 ~~~ ~ i$~ J_) 4J:! "i ..ul 

.JJYI ~_,....ll 

~·w · ·u ·~ E · t...:uS ~ .1.11 · ·~1 • -~ _JlJ (.):!A ~ J .J-' ~ c.r 
f'""""_,.Jl (T2SJJ T2So) ~~~ 0~~~ wl:il...~l 
(51.20 J 51.67)J (51.72 J 54.52) ~ ~~~J JYI 
Jjl (T0S3) U...~l ~ l4 ~l_,.:ill ~ SPAD 
; 1. . . .11 )l.Sj t _.; .1<11 ~-;,~..h....., • 
~ ~ _,..... J ~ J_J_,.-. • J-1"' 

.~ljill uk SPAD (38.64 J 36.62) 

(E) · \..:i.J! · L~ll \.ill\ · till\ · 1 ~ l.li.\1 l..l 
(.):!A - J ($~ c ~ r.r ~ 

~_,.Jl (T2Ml J TIM!) ~\....JI J_,ij ~~ ~ 
SPAD (50.85J 53.68) ~ 6p.. ~~~J JJYI 
.U.t.....ry ~Ji.. ~ljill uk SPAD (50.63 J 53.38)J 
SPAD (34.06 J 42.25) ~ ..,:a1 (T0M 0) 

J..l_,c ~ ~~~ ~l.li.ll ~J ,<)\jill uk ~_,.Jl 
. :_ . 'I - -~~~~ II J "I . -II '\:ij ·- :; I . 'I '-$~ __,_,...... 4.S"' JJ ~_,..... ~ ~ ........ _J.J.l 

.s~ ~_; ~~ ~ jj (T2SoM1) ~l.....J.\ 
Lys SPAD 59.00 ~ J!iJ.J~I ~ 0-o JI.JJYI 
~~ ~~~ ~ Jil ubcl ..,:a1 (T 0S3M 0) ~~l: 

.SPAD 30.28 ~ 

'T2S1M 1) UJL.t.....ll \!_,i:i ~\:ill ~_,....ll ~W u~l 
~t.bc.H (T2S2MJJ T1SoM1 'TISIMI 'T2SoM1 
'55.87 ' 56.43) ~ jj J!iJ.Jfoll ~ ~_; ~~ 
tA.JJ~ u!_,i:i ~~J SPAD (52.00 J 53.23 .~3.27 

.SPAD (34.06) ~~ ~ (T0S3Mo) .U.t.....ll ~ 

~~ I ~l..).jlll J$. 

I. I .C: ,l...JI..J -· ;1~11 U..t..... . I 3 J L'.... t.:i.i u .. l:.l J.l.J~ . c.-:-- u ~ ~ J-e""'" 

~_,.JJJ u4i/ui.J.J-lll .).l..c c.ll:lj ~ ~~ ~_,i:i 
~I _,_ill~ ul..,U/o.J_,_i 4.19 J 3.25 ~~ ~t.bc.H 
· --~~~ ~ ~IIWWI · uw~w~ ti.. U:!-"'-"""_,..... J . 'r" J.lC . . .) 

.s_r:...1 ~ c.)AJ ,~\_,.:ill uk u~/o.J.iJ 3.36 J 2.47 
l....Gti:...il '-i_J-}1 "l.. ~_,!.. 0-o ~WI ul;ji-JI ~ ~ 
Jjl S3 U..~l ~ jJ u~/ui.J_,.:JI .)ole ~ 4~ 
~ ~~~ ~_,.JJ u~l uk ~foWl ui.J_,ill.lJc. 
U..~ Lys ~l_,.:ill ~ u4i/o.J~ (2.94 J 2.16) 
J 3.72) ~ ~! ui.J_,ill.lJc. uk-1 ~ ~~ ~.J\i.JI 
w ,~\_,.:ill~~~~~_,...} u~/o.J~ (4.42 
o.lw) J.l.....A.A 1-l E · l..:i.li.l • . 11 .t...l.t...... ~ ~ ~ (.):!A ~ • (..)" j--" 

/o.J~ (4.23 J 3.08) ~ ui.J_,.ill .).l.._.c. _,i ~~ 
o., . 1 J.lAA JJI ~ ~~~ ~ \i.JI ~l.......! Lu uL.u ........ ..,..... .J • -. 
.:,LS w ,~_,...11 )lSl u4i/o.J~ (3.39) t--4 u.....JI 
.lJc. uk 4~ ~_,w1J '-i~~ cl.il.ll ~ ~l.li.ll ..»Jt 
.).l......C ~I (SoM1) ~~~ ~~ jj ui.Jpl 
/o.J~ (4.89 J 3.78) ~_,....ll ~J ul..,U/ui.J_,....ill 
J,..il (S3M0) U..~l ~I '-:19 <)l_,_i.ll ~ u4i 
1.55) ~ _;~IJ JJYI f'""""_,.Jl ui.J_,..l}l ~..h......__,:i.. 
~~~~ ..»J'i...:i w-e- t....l ,~\_,.:ill~ u4i/o.J~ (2.55J 
jl (T S ) U...t...... <..::J..! ·~ .l...:ii E · l..:ili ~ -' ·11 · • 2 0 _JlJ (.):!A - J .J-' I.J:H 
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\ 
Croma uw '-'~'il ~4-ll ~4-i/~l..).jlll .l~ ~ J,_,_;;i_,s.,..'"W'iiJ (,1)1 ,.~... ~_,l...J IJ:!I.JJS:!I..ll._»~'b .3 JJ~ L 

- ""Ull ~_,....11 J.t'il ~_,....11 '~.;Wll clllll a-Tocopherol 
' IJ:!IJJS;L..ll ,;1a$ E~l¥ • ' 
'.. ~1~1 ~S! ~dsm''! !lf.)l ~l..o 4.>..,Lo ~1~1 ~S! ~dsm''! !lf.)l ~L.. 4.>..,Lo M T 
' IJAJ.~I..o S3 S2 S1 so IJ:tl~l..o S3 S2 S1 so 
I X 9 X 1.31 l 6 3 1.31 9 6 3 

a-Tocoeherol a-Tocoeherol 

3.08 2.33 3.00 3.33 3.67 2.25 1.33 2.00 2.33 3.33 Mo To 
3.71 3.00 3.67 4.00 4.17 3.17 2.66 3.00 3.33 3.67 Mt (.)d.. ,.L.o) 
3.25 2.33 3.33 3.67 3.67 2.41 1.33 2.33 2.33 3.66 Mo Tt 

\ 4.14 3.33 3.92 4.33 5.00 3.17 2.67 2.66 3.67 3.67 Mt (Jil/~50) .... 
3.75 3.00 3.50 4.00 4.50 2.75 2.00 2.33 2.67 4.00 Mo T2 
4.71 3.67 4.50 5.17 5.50 3.42 3.00 3.00 3.67 4.00 Mt (Jil/~100) 

0.56 0.65 0.645 0.82 LSD (0.05) 
:.._ T T 

3.39 2.66 3.33 3.67 3.91 2.70 2.00 2.50 2.83 3.50 To ~1~1 
3.70 2.83 3.63 4.00 4.33 2.79 2.00 2.50 3.00 3.67 Tt SxT 
4.23 3.33 4.00 4.58 5.00 3.08 2.50 2.67 3.17 4.00 T2 
0.23 0.69 0.29 0.78 LSD (0.05) 
M M 

3.36 2.55 3.28 3.67 3.94 2.47 1.55 2.22 3.44 3.67 Mo ~1~1 

4.19 3.33 4.03 4.50 4.89 3.25 2.78 2.89 3.56 3.78 Mt SxM 
0.19 0.49 0.23 0.45 LSD (0.05) 

2.94 3.65 4.08 4.42 2.16 2.56 3.00 3.72 (S) c.j)l ,.L.o ~.,La 
0.26 0.33 LSD ~O.OSl 

\ 

Ul...:a L.~'il ~~ (~J-:!) (,f..>AJ.t.ll .)o-4Lll ""'J,_,_;;i_,s_,.."U.NIJ (,1_;.11 ,.t.... ~Jl..J IJ:!I.JJS:!Ull ._»~'U .4 JJ-4-
Croma 

"''Ull ~_,..11 Jill ~_,..11 
'-f.).ill cWll a-Tocopherol 

I.J:!I~I..oll)o! E6.1-"l:i:li 
~1~1 ~Sl ~dsm''l !lf.)l ~L.. "-a..,t. J0-1~1 ~Sl ~dsm''l !lf.)l ~L.. ~.,t. 

IJ:tl~l..o S3 S2 S1 so IJ:tl~l..o S3 S2 S1 so 
X 9 6 3 1.13 X 9 6 3 1.13 M T 

a-Tocopherol a-Tocopherol 

10.41 7.00 8.66 9.67 10.33" 10.14 9.33 10.33 11.00 Mo To 
10.58 9.00 10.00 11.33 12.00 12.16 10.33 10.67 13.67 13.67 Mt (.)d.. ,.L.o) 
10.76 7.66 8.33 10.00 11.00 10.75 10.00 11.00 11.00 11.33 Mo Tt 
11.25 9.33 10.33 12.33 13.00 12.67 11.33 11.67 13.67 14.00 Mt (Jil/~50) 
9.66 8.00 8.67 10.67 11.33 11.16 10.00 11.00 11.67 12.00 Mo T2-
12.00 10.00 10.67 13.33 14.00 13.67 12.00 12.67 15.33 14.67 Mt (Jil/~100) 
1.31 1.274 1.30 2.19 LSD (0.05) 

T T 
9.75 8.00 9.33 10.50 11.17 11.20 9.83 10.66 12.33 12.33 To ~1~1 
10.25 8.50 9.33 11.17 12.00 11.71 10.66 11.17 12.33 12.67 Tt SxT 
10.83 9.00 9.67 12.00 12.67 12.42 11.00 11.83 13.50 13.33 T2 
0.45 1.53 0.77 1.99 LSD (0.05) 

- M M 
9.27 7.55 8.56 10.11 10.89 10.77 9.77 10.66 11.22 11.44 Mo ~1~1 • 11.28 9.44 10.33 12.33 13.00 12.83 11.22 11.78 14.22 14.11 Mt SxM 
0.36 0.81 0.63 1.20 LSD (0.05) 

i 
8.50 9.44 11.22 11.94 10.50 11.22 12.72 12.78 (S) 'if)l ,.L.o ~.,La 

~ 0.52 0.89 LSD ~0.5l 
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_;WI l"""'yJl 2
1"""' (121.21 ' 123.68 ' 123.68) 

~~~ ~ J!l ukl _;11 (S3Mo) U..~ ~):i .. 
~ 21"""' (63.70J 69.96) ~ ~_,.JI ~-'~I 

. c)ljill 

~_,w1 ul;_,:i....o ~ ~~~ ~l.llll U..la.. u~l_, 
~~~ ~ '#_,a.JI tA_jl (E) (J:!A\.l;i ul;~ J.)l_, 
(S3) j#.y ~4 ~I ~W"-i (,?)1 c..5-ll ~J ~I 
uL""4ill ~ ~.J '#~IE (J:!A\.l;i j#.y we- )=:..ill~-' 

.JJ~ ~I ~L....JI ~~I J!l ~ J~ 

...,~ ,_:;_) ~ ~ ~ ,~_,.JI )lS J~ 'et"""') 
~ ~~~ ~l.)j}l ~~ t...S ,~l.llll u:'Y....la.. ~ ~ 

(E) ,·u.ot:l.!S uw ~ ~)I I· I -<tJw _,;1~11 ~1-t-...,.- ~ ~~ (.)" J .>.! _)~ • c_-::- r.,-
(T2Mt) U..t-.11 ~ ~) ~~~~~ ~ ':?_,a.JI~~_jl 
(116.32 J 120.12) ~~~I~~ ~yJI_, 

.c)ljill ~ 21"""' 

J...l""'- · ~~~ ~l.llll ~~ -:.L~. ~ ~~-r -~ ~ 

~ ~l.llll u:'Y....l- ~.liS ~t.c. ~-' ,~I.J.l!l 
· A.i:i - -11 · .. < -~ 1w ~)I I · I -<-WI -L~ · - ,;1~11 (.)A I..-.r' J:/:"' Y' . (.)" J .>.! _)~ ~ c_--:--

~w"-i ...,;1 _,1 ttt.....)'l ~~ uw'\Uli':?.J-' (T2) E W:!A\.l;i 

~~ '(S2) .l......ji.JI_, (St) ~I 0.1J#.Jil4 ~WI 
)lS J~ (2 ) hll ~I ~l....JI ~ .. all ("""' .JJ . ~ (":""'" 

.~_,...ll 

~~ .JJ41 ~1..;-JS:WI ~~~~I ~I 
l..t "' "il JoWl. 

~J:li.Jfi:lWI ~t.......)'l ~ ._,.:..l.bJI 6 J_,~ ~.J:! 
J}il <"""'_,.JI ~ Croma Ul..... t..._,:L...)'I u4i .J~ 

c)ljill ~ %43.00 _, 38.21 ~J J......:il _;WI_, 
..,.:..till"-! (dsm-19) (S3) ~I c..5_;......JI ~~~"-! 
L.t.;i c)ljill ~ ~_,.Jl %37.38 J 7.93) ...,~ 
~J:li.Jfi:lWI ~t.......)'l ~ J.,...._,...,~l ~)'I ~t... ~1~4 

.c)ljill c)c. _;~1_, J_,''il F'_,..ll %68.67 J ~1.56 ~J 'Yi 

~ ...a..... o.lw . E · ~ •)I u' ~ ~ --~~-- ~.J <.»" ~ • (.)" '1.:!~ ~ ~ 

u4i .J~ ~J:li.J~WI ~t.......?tJ ~_;WI ~I .) 
~1_, E W:!A~ J.)l ~~ U..~ ~.Jli.. t..._,:L...~I 
100) (T2) ~~~"-! J._)l U..la.. ~ ~l:illl 

~1.......:.)'1 ~ J.A.. ~ ~J ~~I ~JA ~(_;ill~ 
~~ o-ll;J.! (%62.33 _, 55.25) 4-:!i ~J:li.J~WI 

L.t.;i c)ljill ~ ~~I ~_,.J (%8.87 J 6.94) 
,_jWI J Yl .. II~ ~II (T) ~ t.:WI u..~ .... J J ("""'.Y""" • t..r 0 _) • 

.(%57.25 J 51.66) 

T 2 U..t-.11 J_,i:j _;WI <"""' _,.JI ~W u ~I 
~I ~.Jt.:WI U..la.. ~ 1..4 L...J:! (10.83) lel.!'""'! 

~ (StMIJ SoMt) <.J~t-.11 Ui_,i:i_, ,l...J:! 9.75 
~~ ~l ~_,w1_, ...,~~ ctilll ~ ~~~ ~l.l:ill 
J_,'ltl~"""'yJI't....J:! 12.33 , 13.oo_, d4.22 _, 14.11 
J!l S3M 0 U..t-.11 ~ 1..4 , c)ljill ~ _;WI_, 
.c)ljill ~ ~yJil...J:! 7.55 J 9.77 ~ ~ 
ut.;_,:i......_, ...,~1 ctilll ul;_,:i....o ~ ~l.l:ill ~-' 

(T2SIJ T2So) <.:;~t-.11 Ui_,i:i .liS (E) <.J,lA\.l;i 
't....J:! (12.00 _, 12.67) ' (13.50_, 13.33) ~l..l..c.H 
U..t-.1'--! ~~li.. c)ljill ~ .,;WI_, J_,YI <"""'yJI 
,c)ljill ~ t....J:! (8.00 _, 9.83) ukl ~I (T0S3) 

IJ:li.J~W"-! ~I _;L.t- ~~~I ~l.l:ill ~1_, 
t\\.1.) ~ (,?_,a.JI ~~~'t (E) <.J:lAl¥ ul;~ J._)l_, 
~~ (T2M1) U..t-.11 ~ ~) jj_,.bi.JI .JtAj'ltl o\.p.. 
_;WI_, J_,'JII"""'yJl't....J:! (12.00 _, 13.67) ~ ~ 
J!l ~ ~I (ToMo) U..t-.14 ~.Jli.. c)ljill ~ 
.c)ljill c)c. ~_,.Jl t...J:! (10.41_, 10.14) ~ ~ 
~ (T2S1MIJ T2SoM1) <.J~t-li"L;~ ui_,i:i_, 
ul;_ji......_, IJ:li.J~WI ul;_,:i...... ~ ~~I ~l.l:ill 

(15.33_, 14.67) ~LkH (E) <.J:!-4\.l;i_, ~:,WI 
~ _;WI_, J_,YI <.J:!.-yJl 't....J:! (13.33 _, 1400)_, 
~ J!l uki_;II (T0S3M 0) U..t-.1'--! ~.Jli.. c)ljill 

.c)ljill ~ <.J:!.-_,.Jl 't....J:! (7.00_, 9.33) ~ 
2 .. _ It "' t.. "' ( ~) .JJ~ •r ... 11 ~l.wi.All 

u.ll-ljl .JJ~I ~\........ <.:;1 ~~ 5 J~ ~w ~~ 
~_,.J ukt! IJ:li.J~W"-i uw"4lll &l:i -l£ ·4~ 
J_,i:i:i.l c)ljill ~ 21"""' (114.17_, 117.82) ~~I 
<.J:!.-_,.JI ~ ~ _;11 ~I ~~ U..la.. ~ 
U..t-.11 UU:.._, ,c)ljill ~ 21"""' (99.16 J 103.78) 
~_,.JI ~-' .J~I ~\........ ~ ~~ o-ll;j So 
I...# ,c)ljill ~ 2<"""' (118.14_, 120.67) ~l..l..c.H 
rl ~_,.JI ~ (S3-' S2) <.J~t-.11 ~ _ 

("""' (76.04 J 114.64) J 2
("-"' (84.22 J118.29) 

W:!A~ '#_,a.JI yYI ~! ~l:illl ~ t...S .c)ljill ~ 
~ ~ T.2 U..t-.11 ui _,i:i ~~ ~I ~~~ ~ (E) 
2F' (112.69) ~I lsln. ,.;! J_,'JI l"""'yJI u)l..\.a..JI 
t...S 'Y~ ~ t4 (Tt-' To) <.:;\:ll..t-11 Ul:i:..:i ~ t4 
~ (T 2) U..t-11 J_,i:i ~I _;WI <"""' _,.JI ~W u .Jt..::.l 
~ ~ 21"""' (108.33) ~I 'el.z? .... ;! u)l..\.....JI ~ 
/F' (105.13) ~ ~ J!l (To) U..t....ll ~ 
IJ:li.J~W"-i ~I~ ~~I ~l.llll u:'Y....la.. ~-' 
~I ~~ (S2M1 'StMI 'SoMt) (,?)1 ~t... ~_,1.._, 
("-"'_,..11 2

1"""' (122.95 d24.86 d25.00) ~ ~ 
~ ~1_, ~I ~~ u:'Y....t-11 ul~ ~ L..# J_,YI 

r 

·-
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1...~"!1 ~~ ..JJ~ e~) ~rh · ·JI4a.Lw..ll ~ JJ~JS,joa"'UNIJ '1_;.11 9-l... 4a.jl..J IJ:!IJJS:!I..ll ~'u .5 JJ~ 
CromaU.W 

"''Ull ~_,..11 Jill ~_,..11 <.f.;Wll t:WII a-Tocopherol 
U:!IJ.JS.!I..all )d EW:!o'l:i:!i 

~1~1 ~S! ~dsm"1! ~)I ,L. -.a.j... ~1~1 ~S! ~dsm"1! ~)I ,L. 4....j... 
I~IJ.JS;L. S3 S2 Sl so I~I~L. S3 S2 Sl so 

X X M T 
a-Tocopherol 9 6 3 1.13 a-Tocopherol 9 6 3 1.13 

98.12 63.20 106.65 110.67 111.98 102.87 68.88 113.50 113.95 115.18 Mo To 

112.13 87.46 118.29 121.39 121.38 115.98 96.65 120.91 122.81 123.55 Mt (.;W.. J~.\.4) 

99.02 63.75 108.29 111.68 112.35 103.19 68.84 113.12 114.64 116.19 Mo Tt 

114.06 88.08 121.52 123.46 123.17 117.37 97.71 123.04 123.93 124.78 Mt (Jll/~50) 

100.34 64.16 109.28 113.61 114.33 105.26 72.18 114.24 117.02 117.64 Mo Tz 
116.32 89.60 123.81 126.21 125.67 120.12 97.71 124.91 126.98 127.53 Mt (Jll/~100) 

15.62 3.78 13.88 3.95 LSD (0.05) 

T T 

105.13 75.32 112.47 116.03 116.67 109.43 82.76 117.21 118.38 119.37 To 
J,i.IJ:i.ll 

106.54 75.91 114.91 117.57 117.76 110.28 83.28 118.08 119.71 120.06 Tt 
SxT 

108.33 76.88 116.03 119.91 120.00 112.69 86.62 119.58 122.00 122.58 Tz 
1.33 10.60 1.39 10.82 LSD (0.05) 

M M 

99.16 63.70 108.07 111.99 112.88 103.78 69.96 113.62 115.20 116.34 Mo · "'J,i.IJ:i.ll 

114.17 88.38 121.21 123.68 123.41 117.82 98.47 122.95 124.86 125.00 Mt SxM 

1.09 2.38 1.14 2.46 LSD (0.05) 

76.04 114.64 117.83 118.14 84.22 118.29 120.03 120.67 (S) '-'.)1 J~o\..4 ~_,1.. 

1.54 1.61 LSD (0.5) 

~~ ..JJ~ IJ:!I,;.JS;L..ll: ~~ ~I ~I ~ JJ~JSjillNIJ '1)1 ,.1... 4a.jl..J IJ:!I..;.JS;I..ll ~'u .6 JJ~ 
Croma U.W l...,ji.w."!l 

""'Ull ~_,..11 J.J'il ~_,..11 <SJill~Wll a-Tocopherol 
IJ:!I.).JS,! I )d E W:!o'l:i:!i 

$11ill ~S! ~dsm·'l 'l.j.1 ,~,. -.a.:;t jiilill ~Sl ~dsm·'l 'l.j.1 ,~,. .u..:;t 
1~1~\.. S3 S2 Sl so 1~1~\.. S3 S2 S1 so 

X X M T 
a-Tocopherol 9 6 3 1.13 a-Tocopherol 9 6 3 1.13 

57.25 41.67 58.67 62.67 66.00 51.66 36.67 53.00 65.67 60.23 To 
J,i.IJ:i.ll 

58.58 43.33 57.33 65.67 68.00 52.33 37.00 55.00 55.67 61.67 Tt 
SxM 

62.33 44.00 64.33 69.00 72.00 55.25 41.00 57.66 59.67 62.67 Tz 

1.25 2.51 1.23 2.47 LSD (0.05) 

M M 

43.00 60.11 65.78 68.67 38.21 55.22 57.33 61.56 (S) '-'.)1 ~I.. ~_,1.. 

1.45 1.43 LSD (0.05) 
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l:i!_,i:i t...lyll J,.l_,c l>.H ~~ J,:...l..u.ll ~J .~ljill 
~_,.Jl ~ wl:i.UIJ (T1SoMu T2SoM1) w\:ll..\....JI 
.)c. ~4- ~ji .1-r.".t.F. (124.33J 126.00) J}il 
J ToS3M0) J,:...l..u.ll ~~ ubc.l \4 ,~ljill 
\..J! ~ ·~.:.. ~ ~ 1 . ~ I ~ . ..u . ~y . -r.".t.F. (0.66) ~ J! (T2S3Mo 
~~ (T2S1M1) U.\....JI J_,i:i ~t:i.ll ~_,..JI ~\.:i.i u~l 
.1-r.".t.F. (136.00) ~ ti.F.\11 J.Al J-l~LA .)e-1 ubc.l 
ToSJMo) w\:ll..\....JI ubc.l 0,!-:o.. ~ ,~4- ~ji 

.~4- ~ji .1-r.".t.F. (0.66) ~ J!l (T1S2MoJ 

(SOD) J:!:i~J ~_,1 ~_,.. f-1~! ~l.i 

Y._,.... f':!Y! ~ti p:atb,.jl (8) JJ~ ~\.:i.i ~ 
~~ U.~ ~ l:l~ (SOD) ~~.) ~) 
,~,1? '" _;11 ~_p.:ill ~_,..JJ (Mt) I.J:li.Jfi:l~ 
~ \4 ~ljill.)c. ~_,.Jl o..l..:oo.J 30.76 J 26.85 
~ 4..;~ oJl:lj wJ..l..:oo. (Mo) I.J:li.Jfi:lW4 ~~ ~ 
wjJ r."/o..l..:oo.J 41.90 J 37.22 Ui.4 f':!j.i'il ~ti 
~_,!... oJl:lj ~ t...S ,~ljill .)c. ~_,.Jl ~:::j\ . .1::. 

(SOD) f':!Yl ~ti ~ ~~ oJl:lj J~ '#)I "t.. 
r."/o..l..:oo.J (41.42) ~I J....,.J '#~I ~I.J)I ~_,..JJ 
wjJ r."/o..l..:oo.J (47.08)J JJ\11 ~_,.Jl ~:::jU.. wjJ 
'\.il:i:..... S3 ~_,l.JI c.Sj1....o .l£ ~WI ~_,.Jl ~:::jU.. 
J!l ~ _;11 (So) ~_,w1 c.S_jl..;... we·l:l~ ...ill~ 
~jU.. wjJ r."/o..l..:oo.J (22.31) Ui.4 f':!Y:')U .6..;1w 
~_,.Jl ~jU.. wjJ r."/o..l..:oo.J (23.16) J JJYI ~_,.Jl 
_;)I u~_jl..;... oJl:lj t-" f':!j.i'il .6..;}W ~IJ ~WI 
.6..;}W J!l (T2) U.\....JI Uii:.j ~_,.JlJ E W:!A~ 
~jU.. wjJ r."/o..l..:oo.J (34.27)J (30.12) Ui.4 f':!Y:')U 
~~To U.\....JI Ui:.. \4 ~ljill ~ t...I.J~I ~_,..J 
JJ'il ~_,..JI.} o..l..:oo.J (33.46) Ui.4 ~~ f':!Y:')U ~ti 

. ~WI ~_,..JI ~ ~jU.. wjJ r." /o..l..:oo.J (38.06)J 

~ ~_,l.JIJ lj;I.Jfi:lWilJ:H ~~I J,:...l..u.ll ~J 
Ui.4 f':!j.i'il ~W 4~ ~tb,.jl (SoMt) U.\....JI 
~ ~ _,.Jl ~jU.. wjJ r."fo..l..:oo. J ( 17.96 J 17.44) 
.6..;1w ~~ ~ ~~ (S3M0) U.~4 L.49 ~ljill 
(53.99)J JJ\11 ~_,.Jl o..l..:oo.J (47.23} Ui.4 f':!_j.j:')U 
U.~l ubc.IJ ,~WI ~_,.Jl ~jU.. wjJ ~(o..l..:oo.J 
r."/o..l..:oo.J (21.78 J 20.81) Ui.4 ~ J!l (T2S0) 

_;~1 J,:...l..u.ll .; .~I jill ~ ~ yJI ~jU.. wjJ 
(ToSJ) U.~l ~ JJ~fiy~'iiJ ~_,w1 l>.H 
~_,.Jl ~jU.. wjJ r."/o..l..:oo.J (42.84) Ui.4 ~~I 
,~WI ~_,.Jl ~jU.. wjJ r."/o..l..:oo.J (48.95)J JJ\11 
E W:!At¥ J I j;I.Jfi:lWI lJ:H ~~I J,:...l..u.ll ~~ 1...S 

(28.93J 24.90) ua.4 f':!Y'II ~ti.) i.;_,a.. L.:..ti:...il 
U.~l ~ ~ljill ~ ~_,.Jl ~J~ wjJ r."/o..l..:oo.J 
~~ (T1Mo) J (ToMo) \:ll..~ ~ \4 (T2M1) 

.~-~.e~> ~Jil' ~ IJ:fi~L..ll_;.ld t'-.Hi J~ 
(U~~,; 

~M1) ~~ U.~ Jfo 7 JJ~ ~\.:i.i ~ji 
t.F. 116.83J 102.67) ~\k.H ~_p.:ill ~JA ~J 
.tiJWI U.~ ~ '-4 ~ljill ~ ~4-. ~ji .(r." 
~_,.Jl ti.F.\11 J.le. '+.li ~~ .;JIJ (~I f'.le.) 
.)c. ~4--. ~ji .1-r-".t.F. (1.22 J 1.02) ~t:i.IIJ JJYI 
~L.l..cH l:!Y... (So) (.uL....'/1 "L.) U.~ u_,ij .~ljill 
-t.F. (65.56J 62.44) ~_p.:ill ~JA ~J ~ ~~ 
~~J (S3) U..~l ~ ~ljill ~ ~4- ~Ji _1-r." 
,40.61) .;wiJ JJ\11 ~_,.Jl tl.F.\11 .).lC. ~ ~~ 
ubc.l ,~ljill ~ ~4- ~ji .1-r.".t.F. (49.55 
I.J:li.Jfi:!WI ul:l~ ti.F-1 J-Al ~ ~~ (T2) U..t.-.\1 
1.¢1-:' JJ'il ~_,.Jl ~4- ~ji 1-r."-t.F. (52.45) ~ 
~~ ~l:illl (ToJ T1) ~~~we 4~ ut:..:i ~ 
u .. 1:.1 l......!i ~6. ~ ~ 1- • ~ ~ · · .Y . r."-t.F. (51.08 J 52.00) 
~\k.H (T2JT1) ~~~ J_,ij ~WI ~_,..JI ~\.:i.i 
ubc.l 1.4 ~4- ~ji .1-r." .t.F. (62.42J 58.79) 
(55.87) ~ t1.F.)U J.le. J!l (To) .ti).i.JI U..~ 
• 1'1..u.ll \:ll..~ ~~·~I<' ~·1 ~ ~ 1- • 
~ u.:o. ~~ l.oQ ,..u~ .t...:y . r."-t.F. 
~JA ~J (S1Mu SoM1) ~_,w1J '#~~ c\.illl 
J 129.22) ,(120.67 J 123.33) ~J ~_;.;-.:i.\1 
~ 1.4 ~ljill .)c. ~4- ~ji -1-r."-t.F. (129.67 
0.77) ~~I o~ ~ J!l (S3M0) U..t...JI 
~t:i.IIJ JJ\11 ~_,.Jl ~4-. ~ji .1-f'lfi".t.F. (0.88J 
(63.83) ~L.l..cH (T2S0) U.t-11 u_,ijJ .~ljill ~ 
l>.H ~~I J,:...l..u.ll ~ JJ'il ~_,.Jl ~4-. ~ji_1-r-".t.F. 
(E) W:!At¥ 0-o ul:l~ _;.)IJ ~_,l.JI ul:l~ 
.1-r-".t.F. (39.33) ukl ~~ (T0S3) U..t...J4'1......4§ 
~\k.H'l:l~ (T2S1) U..~l u_,i:i 1.4 ~4- ~Ji 
~t;.. ~ji .1-r.".t.F. (68.50) ~WI ~_,.Jl4.4 ~I 
ukl _;11 (T0S3) U..t...JI we tA.JJ.l.: ~I ~~J 
(45. 40) ~ I.J:li.Jfi:!WI ~ t1.F.l J.Al 4.4 J!l 

~6. ~ ~ 1- I . 
· · .Y · f' fi".t.F. 

uYJ1-J .,.,..,pJI c\illl u4_;i.,..... ~.;.till J,:...IJ:ill ~J -
(ToMu T2M1 ,T1M 1) u::>L..t...JI ~_,ij (E) W:!At¥ 
103.92) ~I ~! u::>L..l-..11 ~ ~ JJYI ~_,.Jl 
c)ljill ~ ~4- ~ji -1-r-".t.F. (101.25J 102.83J 
~ J!l (T2MoJ T1Mo'ToMo) u::>L..l-..11 ~ \.4 
~ji .1-r.".t.F. (1.17J 1.00' 0.91) ~ ~~ 0~ 
J_,ij ~WI ~_,..JI ~\.:i.i u~l '-4 .~ljill .)c. ~4-. 
-! 123.42) ~~ ~\k.H (T1Mu T2M1) w\:ll..l-..11 
1......4§ ~ljill ~ ~4- ~ji .1-r.".t.F. (116.42 
J!l ukl _;11 (T1MoJ T1Mo ' ToMo) u::>L..l-..\4 

1- ~6. ~ ~ 1- • ~ · .Y · r."-t.F. (1.42 J 1.17 ' 1.08) ~~ 
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~Ji. t-~.E,.~) IJ:!I~L.ot.ll _;Jd E,.l~l -'~ ~ JJ~JS~I.iNIJ (j.;-11 s:-L.. ta._,l..J IJ:!I~L.ot.ll ~~ .7 JJ~ 
Croma ~ I.Aji.wa'il ~4-ll (ti~ 

jt[lli\ 
IJ.!IJJS;I.. 

X 

a-Tocopherol 

1.08 
110.67 

1.17 
116.42 

1.42 
123.42 
9.97 

T 
55.87 
58.79 
62.42 
4.53 
M 

1.22 
116.83 
3.70 

S3 S2 Sl SO 
X 

9 6 3 1.13 a-Tocopherol 

0.66 1.00 1.00 1.66 
90.33 102.00 124.33 126.0 
1.00 0.66 1.00 2.00 

101.00 105.00 128.67 131.00 
1.00 1.67 1.00 2.00 

103.33 123.67 136.00 130.67 
12.83 

45.40 51.50 62.67 63.83 
51.00 52.83 64.83 66.50 
52.17 62.67 68.50 66.30 

75.43 

0.88 1.00 1.11 1.88 
98.22 110.22 129.67 129.22 

7.73 

49.55 55.67 65.56 65.56 
5.23 

0.91 
101.25 

1.00 
103.92 

1.17 
102.83 
12.15 

T 
51.08 
52.45 
52.00 
1.74 
M 

1.02 
102.67 

S3 S2 Sl SO 
9 6 3 1.13 

0.66 0.67 1.00 1.33 
78.00 88.67 118.66 119.67 
1.00 0.33 1.00 1.66 

81.00 88.00 122.33 124.33 
0.66 1.00 1.33 1.67 
82.33 82.00 121.00 126.00 

4.93 

39.33 44.67 59.83 60.50 
41.00 44.17 61.67 63.00 
41.50 41.50 61.17 63.83 

66.67 

0.77 0.67 1.11 1.55 
80.44 86.22 120.67 123.33 
1.42 2.96 

40.61 43.44 60.89 62.44 
2.01 

cs):aill t:Wll a-Tocopherol 
l..l:!I~L..ll .)oi E ~\:i,!i 

M T 

Mo To 
Mt (Jd.. ~I.e) 
Mo Tt 
M 1 (Jill~ 50) 
M 0 T2 
M 1 (Jil/~100) 

LSD (0.05) 

To 
Tt 
Tz 

SxT 

LSD (0.05) 

Mo ~IJ:lll 
M1 SxM 

LSD (0.05) 

(S) (,?)1-.l..e ~_,1. 
L.S.D (0.5) 

[JI..l::. uJJ ~ /"o~J J:!:i~-' ~I ~~ ~..J.i! ~1.! ~ JJ~JS~"UNIJ IJ:!I~WIJ ~.,WI ~'u .8 JJ~ 
Croma ~ I.Aji.wa'il ~4-ll (SOD) 

Jtllill 
IJ.!IJJS;I.. 

X 
S3 82 Sl so 

jtllill 
IJ.!IJJS;I.. 

X 
83 S2 Sl SO 

a-Tocopherol-~§ -......,6----.3r---:-1.1n3- a-Tocopherol -~9 ---:o6--3~.....,..1."T"13r-

43.65 
32.46 
42.44 
30.89 
39.60 
28.93 
9.51 

T 
38.06 
36.67 
34.27 
1.06 
M 

41.90 
30.76 
0.86 

55.69 45.65 43.89 29.37 
42.21 36.64 32.33 18.69 
54.45 45.06 41.34 28.92 
39.87 34.45 30.83 18.45 
51.55 41.23 38.82 26.81 
38.73 30.64 29:62 16.75 

3.01 

48.95 41.15 38.11 24.02 
47.16 39.75 36.08 23.68 
45.14 35.93 34.22 21.78 

9.60 

53.99 43.98 41.35 28.36 
40.27 33.91 30.92 17.96 

2.53 

47.08 38.94 36.13 23.16 
1.22 

38.52 
28.39 
37.61 
27.25 
35.52 
24.90 
7.63 

T 
33.46 
32.43 
30.21 
0.67 
M 

37.22 
26.85 
0.55 

48.51 40.61 36.91 28.06 
73.17 31.56 26.38 18.49 
47.57 39.37 35.64 27.86 
35.82 30.20 25.17 17.83 
45.61 36.99 33.87 65.62 
33.85 27.69 22.06 16.01 

1.91 

42.84 36.09 31.64 23.27 
41.69 34.78 30.40 22.84 
39.73 32.35 27.96 20.81 

8.82 

47.23 38.99 35.47 27.18 
35.62 29.82 24.53 17.44 

1.97 

41.42 34.40 30.00 22.31 
0.77 

.)oi ~,F):aill t:lllll a-Tocopherol 
l..l:!I~L..ll E ~l:i,!i 

M T 

Mo To 
Mt (fo ~I.e) 
Mo Tt 
M 1 (Jill~ 50) 
Mo T2 
M 1 (Jill~100) 

LSD (0.05) 

To 
Tt 
T2 

~IJ:lll 

SxT 

LSD (0.05) 

Mo ~IJ:lll 

Mt SxM 
LSD (0.05) 

(S) (,?)1 ~I.e ~_,1. 
LSD (0.5) 
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' ~~ J.J.i ~ j;l\..:i.S.ll ~~ ~I.! ~ w,>.li.J-Sji LiNIJ (,f.;-11 ,_t..,. ~.Jl..J IJ.fi..JJS:!l...4ll ._»'U .9 JJ~ ~ 

Croma uw L..ji..'fl ~4.il (CAT) u~ UJJ ~ /~J /U:A-J.J~ 
,_ 

'-""'UII ~_,..11 Jiil~.,..ll _,).ill c:WII a-Tocopherol 
IJ.!I.J.JS:!l.oll )IIi E~l:i:fi 

~\.ll!\ ~S! ~dsm-1) !!f)l ,.L.4..._,1.. ~\.ll!\ ~S! ~dsm'1 ) !!f)l ,.L. 4..._,1.. M T 
IJAJ~L. S3 S2 S1 so \~IJJS.il.. S3 S2 S1 so -... X 9 6 3 1.13 

X 9 6 3 1.13 
a-Tocopherol a-Tocopherol 

8.51 12.65 9.92 7.75 3.71 6.55 10.71 6.63 5.69 3.16 Mo To 
\ ... 5.66 7.28 6.85 6.25 2.27 3.95 5.93 4.42 3.79 1.65 Mt (Jd.. ,.L.t) 

7.95 11.37 8.88 7.41 4.16 5.98 9.24 6.28 5.25 3.16 Mo Tt 
5.58 7.69 7.59 5.36 1.69 3.59 5.25 4.30 3.43 1.43 Mt (.;J/&a 50) 
7.26 10.98 8.62 6.73 2.72 5.42 8.73 5.75 4.63 2.58 Mo T2 
4.75 6.49 6.36 4.73 1.42 3.35 5.20 3.92 3.04 1.27 Mt (.;J/&t-100) 
2.89 1.47 2.18 0.81 LSD (0.05) 

T T 
7.08 9.97 8.38 6.99 2.99 5.25 8.32 5.52 4.74 2.40 To JaiJ:iJI 
6.77 9.53 7.49 6.38 2.92 4.79 7.24 5.29 4.34 2.29 Tt SxT 
6.00 8.74 7.49 5.73 2.07 4.38 6.97 4.83 3.84 1.92 T2 
0.52 2.55 0.28 2.21 LSD (0.05) 
M M 

7.91 11.67 9.14 7.29 3.53 5.98 9.56 6.22 5.18 2.96 Mo JaiJ:iJI 

5.33 7.15 6.93 5.44 1.79 3.63 5.46 4.21 3.42 1.44 Mt SxM 
0.42 0.95 0.23 0.64 LSD (0.05) 
2.20 9.41 8.04 6.37 2.66 7.51 5.22 4.31 2.20 (S) '-')1 .~L.t ~._,1.. 

0.60 0.33 LSD ~0.5} 
''-
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EFFECT OF MYCORRHIZAE, SALINITY OF IRRIGATION WATER 
AND a-TOCOPHEROL ON GROWTH AND FLOWERING OF 

LISIANTHUS [Eustoma grandiflorum (RAF.) SHINN.] 
VAR. "CROMA" 

Sousan A. Abdulatif1*, K.J. Al-Salihy2 and Kawther H.A. Al-Maamory2 

1. Hort. And Landscape Dept., Fac. Agric., Baghdad Univ., Iraq 

2. Al-Musaib Technical Coll., Al-Furat Al-Awsat Tech., Univ. 

ABSTRACT 

This experiment was conducted to find out the effect of mycorrhizae, salinity of irrigation 
water and a-tocopherol on growh and flowering of croma cultivar of lisianthus [ Eustoma 
grandiflorum (Raf.) Shinn.]. The trial included three factors viz., bioinoculation with 
mycorrhizae Glomus intraradices and Glomus mosseae (0 and 15 g/seedling) , irrigation with 
drainage water (So tab water; S1 3 dsm-1

; S2 6 dsm-1 
; S3 9dsm-1

) prepared by dilution of the 
drainage water salinity. Treating plants started after a month of transplanting the seedlings to 
the lath house. Spraying with vitamin E (a-tocopherol) (To: spraying with distilled water, T1: 

50mg/l and T2: 100mg/l) were applied after 25 days of transplanting to the permanent location 
in a two weeks intervals until blooming. The results showed that plant inocull'!tion with 
mycorrhizae reduced the harmful effect of salinity, activity of the anti-oxidant enzymes 
(SOD, CAT, POD) in both seasons. Fungal treatment (M1) increased significantly all 
vegetative traits (plant height, chlorophyll content, inflorescent number/plant and vase life). 
This inoculate improved root qualities (root surface area, spores number and mycorrhizae 
effect in roots). Activities of anti-oxidants enzymes (SOD, CAT and POD) increased with the 
increase of salinity in the irrigation water. The highest saline water concentration (9 dsm-1

) 

resulted in the highest values of these enzymes salinity activity during both seasons of this 
study. The above harmful effects were significantly reduced by treating plants with 100 mg/1 
a-tocopherol. On the other hand, vitamin E encountered this effect and increased the means of 
these characters. As for the flowers and root qualities, however the salinity stunted flowers 
and root growth particularly under (9 dsm-1) that gave the lowest means of the qualities 
studied. On the other hand, a-tocopherol increased the growth rates of flowers and roots, 100 
mg/1 of this treatment improved all flower and root traits. 

Key words: Mycorrhiza, -salinity or irrigation water, a-tocopherol, lisianthus, growth and 
flowering . 
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