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e Ulaw oalll (S35 Sp) Geildaall (o Laa 5
gl 2l jelal e Lags 10.50 5 11.22 (5830
Ol Ay o AT eley il Alalaa (358 A
oM Sy Aldaay Likd Ly (11.94) i) Lebinady
Loy 8.50 iady (5 n 3al ywall e Jif ey
T2 Adaall (3 55 (B) by G M Alelas g_.)e,u

el "Ll J Y sall L g 12,42 Letllals  gina
LS by (11.20) Zaill o A (To) S p2e

Ty ¢ Ty Gillbadl O g ina (36 22 ¥

IV s gl

Ml;ul_l‘,mu‘,uEuMl_m‘gu‘,h.“ ‘é.ll_.l.\.“
ama5all (TS 15 T2So) Lilast (liglial oLaletadl
(51.20 551.67)3 (51.72 554.52) & S5 JYI
81 (ToS3) Adalaall il Lo 1301 e SPAD
&L Onaua gall STy i) IS0 Aapia 520 a5l
Vsl e SPAD (38.64 536.62)

(B) cnalidy (5 okaill Al (o AU Jalaid) L
Cpangall (ToM] 5 TIM ) Osilalaall (3585 edal a3
SPAD (50.853 53.68) Ulaw Cya 5 Jy¥)
Adnally 4 i 511 Jle SPAD (50.63 5 53.38)
SPAD (34.06 5 42.25) <idaw A (ToMy)
Salse On DD Jaladl iy gl Lle Cpan gall
‘f‘,aa.d\ dJﬂ.d\ U‘“ d_,y‘ ‘u.n}n]\ c\Lu ).\...u M\J_\.“
gsad 585 el claw Y (T,SeM,;) dlaleall
Ll SPAD 59.00 & Ui sy siSH dapa e (315 5Y)
Liall s3gd dad Ji cideel Al (T(S3Mg) dlalaally
.SPAD 30.28 <al;

¢ ToS M) idhalaall (8 g Al s sall eilis 2 yqla
el (T2SoM s TiSoM; «TiSiM; «ToSeM,
¢55.87 ¢ 56.43) s 3 Jub g, oIS Ll 5 5 el
), i oli Ll s SPAD (52.00 5 53.23 53.27
SPAD (34.06) dasill ol (T(S3Mp) dalaall e
Gl / Gl gdll dae

13 sSilally cﬁm‘dnlaau‘3d_,.bc.\l.uu).el=\
Criams gall g i/l gl 22 a..\\_u‘!,d\_\}.uus.\d‘,u
Q_u,_.nu_xcuu/w.m 19 53.25 ?-\-d\\_g..ﬂ..\a::b
us»‘ e O ‘q-“J-‘-“ e Clifi, 5336 5247
Lalassl A ele A gla (e Allall Sl ghcall Capp a8
Jai S; Aldaall Cilaw 3 cli/cl ) 4l 2ae ‘K,JL\‘,;:.A
é—‘aﬂ_)aﬂ‘w‘,d"um‘ u_‘cau‘,s.\a.“ &_ﬂ_)_,.\n.nc
UALLML‘»LE‘;‘U_\]\GJGuLu/aJ_,_\ (2 94 52. 16)
33.72) sl i < pll e e cadan gl 45l
cg.\l‘,_d\wbu_);d\ WJAXULU/BJ}_\(4 42

3y 1 Joma el B bty (5 51 & Lalaa o Sia

[3 553 (423 33, 08)&‘4&.1')}\.“ D ga‘u)_.uu
o2 Jame Jil il 301 30 jlial) balaay Ll il
ULSLAS cu.\u‘,.a.“ Mu\_u/oJ_,_l(:; 39) c_‘.l-u..a.“
RRT U'h bjmu‘,lnl“,‘;}n.“ C\.ﬁm u.ud:;\.\.\“ _).\.\"L
e el (SoMy) itdladdl cuohief 3 il 4l
/6535 (4.89 53.78) pasm gall NS5 i/ 513l
4l (S3M) Atalaall cadaef e M 5ll e il
155)¢_L‘_,.:Ld\jdﬂl sl O il 2l i gl
dataill 3 e Wl o Ml e cilyifs )55 (2.555
3 (T,Sq) dlalae ol i3 188 E (el g As slall 0y
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Croma i L giu) cladl cils/ail ygilt axe 4 S 9SS g (s pla A gha g 131y eSlall S 3 Ja

A g gt JY pn gall bl gl @-Tocopherol
I aSilall Jld  E el
datadl (S) (dsm™) b sla 2aghe Jaladl (S) (dsm™) g sla dagle M T
13409550 S3 S2 S1 S0 Ll assiha S3 S2 S1 S0
X 9 6 3 1.31 X 9 6 3 131
g-Tocopherol g-Tocopherol
3.08 233 3.00 333 3.67 2.25 1.33 2.00 233 3.33 M, To
3.71 300 3.67 400 4.17 3.17 2.66 3.00 333 3.67 M, (ki sla)
3.25 233 333 3.67 3.67 2.41 1.33 233 233 3.66 M, T,
4.14 333 392 433 5.00 3.17 2.67 266 3.67 3.67 M, (Apala 50)
3.75 300 350 4.00 4.50 2.75 2.00 233 267 4.00 M, T,
4.71 3.67 450 517 5.50 342 300 3.00 3.67 4.00 M, (AYpale100)
0.56 0.65 0.645 0.82 LSD (0.05)
T T
3.39 266 333 367 391 2.70 2.00 250 2.83 3.50 To Jata
3.70 283 3.63 400 433 2.79 200 250 3.00 3.67 T, SxT
423 333 400 458 5.00 3.08 250 2.67 3.17 4.00 T,
0.23 0.69 0.29 0.78 LSD (0.05)
M M
3.36 255 328 367 394 2.47 1.55 222 344 3.67 M, Jatal
419 333 403 450 4389 3.25 2.78 289 3.56 3.78 M; SxM
0.19 0.49 0.23 0.45 LSD (0.05)
294 365 408 442 2.16 256 3.00 3.72 S) ¢ A ﬁh{-\ﬁ‘
0.26 0.33 LSD (0.05)

ciiva Lo gt Sl (agw) (s 5al) smandh (B §g b oS sSLINY g (5 ) plaa A glag | 3l ssial) LS 4 Jgaa

Croma
q.l'l-.i.“ pau gall Jdan pau gall ‘jﬂﬁﬂ (l-TEO 20::&1;1’01
Jalul (S) (dsm™) g} sle 22 she Jatal (S) (dsm™) g pla da gta
13409544 S3 S2 S1 S0 1341 2955k $3 S2 S1 S0
X 6 3 1.13 x 9 6 3 1.13 M T
a-Tocopherol a-Tocopherol
10.41 7.00 8.66 9.67 1033 10.14 933 1033 11.00 M, Ty
10.58 9.00 10.00 11.33 12.00 12.16 1033 10.67 13.67 13.67 M, (ki sla)
10.76 7.66 833 10.00 11.00 10.75 10.00 11.00 11.00 11.33 M, T,
11.25 9.33  10.33 12.33 13.00 12.67 1133 11.67 13.67 14.00 M, (Al/pala 50)
9.66 8.00 8.67 10.67 11.33 11.16 10.00 11.00 11.67 12.00 M, T,.
12.00 10.00 10.67 13.33 14.00 13.67 12.00 12.67 1533 14.67 M, (A/pale100)
1.31 1.274 1.30 2.19 LSD (0.05)
T T
9.75 800 933 1050 11.17 11.20 9.83 © 10.66 12.33 12.33 Ty Jaah
10.25 850 933 11.17 12.00 11.71 10.66 11.17 12.33 12.67 T, ST
10.83 9.00 9.67 12.00 12.67 12.42 11.00 11.83 13.50 13.33 T,
0.45 1.53 0.77 1.99 LSD (0.05)
M M
9.27 7.55 856 10.11 10.89 10.77 9.77 10.66 11.22 11.44 M, Jalal
11.28 944 1033 12.33 13.00 12.83 11.22 11.78 1422 14.11 M, SxM
0.36 0.81 0.63 1.20 LSD (0.05)
850 944 1122 1194 10.50 11.22 12.72 12.78 (S) ¢ sladagla
0.52 , 0.89 LSD (0.5)
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O amsall Zan (121,21 ¢ 123.68 « 123.68)
ol dod BBl el W (S3Mp) Adeladlly 4 lia
e 2o (63.70.5 69.96) Ciily Gaams gall NS 5 Liiall
sl

Aa ghall Gl e G AU o) Al ekl
o A (gsinall W (B) ouelid il Gl
(S3) S5 el Al sldly sl ol 3 daal
Gl 4 Gl ) A E Opalid 38 5 o haill any
Jsdall Lntaull daludl Zdaal ol Ji Lo Jpnasll
A Jalall ekl LS cJatall cdllaa Ay om
(E) Osalid il gianay Gl 5 155 sSlally il Aldace
(ToM)) Adaal) Cilass 3 Zdiall 23 b (5 gt 5 i
(116.32 5 120.12) <sily S pih ol cpans pall
s e Zom

Jalse On AN Jalull COlaey @lal L
O JAlTll ol a3 Ade Adayy cdad all
O i pall Sk Ol 150 ) Sl ey gl
sladly gl ol ALY sl Sl (g 55 (T,) E el
et (Sp) T sially (Sy) paddiall 0y 58 5l il
M O (am) Lsdall adaudl daludl diial )

Gl odal 4 50 eSatal) :\gLoA?U L,}ul\ Al
La i)

A sl L) At aliddl 6 Jps s
JsY) amsadl & Croma e Lagin) Cilsi )sial
Sl e %43.00 5 3821 Y Jeadl S
oaliaily (dsm™9) (S3) bl (sl alaiinly
Ll 5 o Orensall %637.38 5 7.93) (gsina
L) sSikall Al At Jom g (s ALY sle alaaiiady
(il e (5 5 ans 9all %668.67 5 61.56 (N 4d

Gosina 33 ) B Oaalisdy G il sise gaan Calia
Gl gaad Ayl Llad Ayl Al i
bl y B Opalisis il p2e Alalasy 43 jlia L i)
100) (T) eladiub il Aldaa lefiia il
B! G Jana s 3 32l (amga (g (Spake
4 yina 534 30 (%62.33 5 55.25) L &5 ) sSilall
L il e 2 ,ad) gan sl (%8.87 5 6.94)
5 J oY) s gall il I (Tp) G jlaall dldlaey
(%57.25 351.66)

T, dabaall Gsii AGI awgall il ek
Lagill & jliall dlalaa Gl Lagd Lo 53 (10.83) Loy
@ (SIM1s SoM)) aldaal ciiisy sy 975
Usdaef 3} dalally (guall AN o AN Jalal
Js¥Y puasall "L g2 12,33 ¢ 13.005 ¢14.22 5 14.11
J S3Mp adll o Lagh ¢ Ml e AN
G e cpansdll Loy 7.55 5 9.77 caly dud
Clasimay gl 2l Clyga Gn Jalall
(TaS1s ToSe) Cilebaall s s (E) (i
“Lag: (12.00 5 12.67) « (13.505 13.33) Legithacly
Wdlaals Gl gl o Ay J4¥) sl
(s e Loy (8.00 59.83) kel Ll (T,S3)
ol sSilaly il alelaa o (SN Jatall jedal
| (g g ginall 0,805 (B) i Sy sionns 3 5
el (ToM)) dabaall Cilaas 3) & glaiall ta 31 3la
g J W i gall L3 (12,00 5 13.67) <aaly A
Jil clas Al (ToMp) dabaally & jaa Ml Lle
A e s sall Loy (10415 10.14) il 2o
o (T2SIMs ToSoM ) Galabaadlly sine &8 i g
Sl sinay ) Sl Gl giaa o (SO Jatal
(15335 14.67) lagidach (E) Omlidy Axcsladl
e s J3Y Gpansall Las (13.33 5 1400)
Ao Ji calaef A (TpS3Mg) Aalaally 4 jlia M 3l
B e Cnan sall "La gy (7.005 9.33) sl
Com) sgdall Latand) dabuaall

Gl ) sdall dalie o (N 5 Jsan 2 i
iyl abae (815 sl Ll il die L pina
Gl Nl e 2an (114.175 117.82) 4ail
Oramsall W Clans G mdlll are Adlas o
Wl Ciiis o Ml e 2an (99.16 5 103.78)
Opamgall OS5 ) p0all dalie A Ljgina 50 S
Lo ol o 2am (118,14 120.67) \taeb

2o (76.04 5 114.64) 5 *an (84.22 5118.29)
Omaliail (g gimall V1 ) gl padi S Il e
i e T, dldeall Cilgis 3f diall o3 i (E)
2ons (112.69) Aasill Lglmusiy S5 ns pall i3alal
LS o sine Lagiss Lot (T)5 To) cibebaall Calissi of Lo
e (Tp) el G5 (I AN ans gl il Ll
O (b 2an (108.33) daiill Lelinasy codlalaall 4
P (105.13) <aly daf J (Tp) Aelaall Sl
135Sy il (g AN JR0E e il g
pill et (M «S{M «SoM) M ele daslay
g sall 2o (122,95 ¢124.86 <125.00) sl Cus
il Ay aill ol codlaaall cld Cilas Lag J5Y
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Lo gt il ) gdad (o) Apadaad) Aaliwall (e g s oS SN 9 (5 ) la A glag 130l psSiball 486 5 Jgaa
Croma iia

A pa galt S sl ‘ ;:’;:Eﬂa-Tg?igsrol
Jasl (S) (dsm™) gl #le dagle Jarh (S) (dsm™) g sla dasle
'J’!‘t»‘eh S3 S2 S1 S0 U&'J:%L- S3 S2 st S0 M T
a-Tocopherol 9 6 3 1.13  a-Tocopherol 9 6 3 1.13
98.12 63.20 106.65 110.67 11198 102.87 68.88 113.50 113.95 115.18 M, T,
112.13  87.46 11829 121.39 12138 11598 96.65 120.91 122.81 123.55 M, (ke sl0)
99.02 63.75 10829 111.68 11235 103.19 68.84 113.12 114.64 116.19 M, T,
114.06 88.08 121.52 123.46 123.17 11737 97.71 123.04 123.93 124.78 M, (FVaale 50)
10034  64.16 109.28 113.61 11433 10526 72.18 114.24 117.02 117.64 M, T,
116.32  89.60 123.81 126.21 125.67 120.12 97.71 124.91 126.98 127.53 M, (AYa2le100)
15.62 3.78 13.88 395 LSD (0.05)
T T

105.13 7532 11247 116.03 116.67 10943 82.76 117.21 118.38 119.37 T, it
106.54 7591 11491 11757 117.76 11028 83.28 118.08 119.71 120.06 T, SxT
10833  76.88 116.03 119.91 120.00 112.69 86.62 119.58 122.00 122.58 T,
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 M, Al
114.17  88.38 121.21 123.68 123.41 117.82 98.47 122.95 124.86 125.00 M, SxM
1.09 2.38 1.14 2.46 LSD (0.05)

76.04 114.64 117.83 118.14 8422 118.29120.03 120.67 (S) ¢ stadagle

1.54 1.61 LSD (0.5)

Gl sdad 331 eSilally el 4 gial) dpadl o g oS s3I g (500 sla A glag 13l pesilall 55 6 g2
Croma «iia LagiuY!

r's

N . TG0 a1
e o s e T
fjs.\f..\'\ (S) (dsm ) . sta da gl i (S) (dsm Ty gV $le Aa sl
Hagsle s3 s2  si S0 Milasile 3 s2 st S0 M T
a-Tocopherol ry 3 3 1.13 @ Tocopherol = ¢ 6 3 113
57.25 41.67 58.67 62.67 66.00 51.66  36.67 53.00 65.67 60.23 To it
58.58 43.33 57.33 65.67 68.00 52.33  37.00 55.00 55.67 61.67 T, SxM
X
62.33 44.00 64.33 69.00 72.00 5525 41.00 57.66 59.67 62.67 T,
1.25 2.51 1.23 247 LSD (0.05)
M M -_—
43.00 60.11 65.78 68.67 3821 55.22 57.33 61.56 (S) ¢ sladagle —
1.45 1.43 LSD (0.05)
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Ul 5i5 Al yall Jalge O (N Jatadll iy )
porpall Glaas Gl 5 (T1SoM 5 T2SoM) filelaal
oo dla 45 laag 5 (124335 126.00) IV
5 ToSiMg) dahiill Cllelae Cileel Lo o i 5l
Led dila 455 an g 30 (0.66) e 3 (T,S3M,
3 (T2S1My) aaall G5 (A aus gl xilis & sl
LFang 5 (136.00) & 151 32ad Jana Jlof cibse
ToS3My) ciladi clel g b ddila L5

Alad i ea 2 (0.66) e B (T1S; My s

(SOD) S gaamin Qs g} 4 g s 35 ield

Jsm e el alidil (8) s @il Gui
cﬂﬂ‘ dnbu o \-um (SOD) iissamd 308 f
s L 15l u-“ Crans gall 322 3076 5 26.85
@ Asine 33l Gigaa (M) sl sSikalls il pae
OJs aafoany 41.90 5 37.22 <l ay¥) el
Aasle 3 G LS (il o (e gall 7 5la
(SOD) pu 33 4leld (g Ay gina 33 ) Jseans Ml sl
paftany (41.42) N deay @il Aol 5l pamgaly
OJs pafiany (47.08)s JsYW ausall z3ta oy
llise §3 daslal (s siue die U angall 2 3Ua
Ji o A (Sp) Aashall (s sisa (oG gina Gl
g O eafiass (2231) il a3l Alad
prasall z s (s pafeany (23.16) 5 JY amsall
ua_)ll &_ILU.\...M eALl_) CA?AJAY\ U\a& &'_\‘d:iii\_, g;l.’d\
lad Jil (T,) dlaall Ciind (e sally E by
gtk 033 pafiins (34.27)5 (30.12) il a3
el To anall Cia Lash (M (le 5} (s 3l
JY\ ?""U‘““ o.\:s_, (33 46) &_\ﬂa A\ ?.\_).Du 4.\1:‘-\3
N gl (U 55 p /5325 (38.06)

Gl A sball 5 130 )5Sl G BN Jalaill A
Gualy oy Y Adeldl Ugine Laliad) (SoM;) Adalalll
ol Opausall z5Ua 059 aa/ian 5 (17.96 5 17.44)
Lllad lef cilan 3 (S3M) Aabaadly L b2l
(53.99)5 Js¥) punsall aay (47.23) wily o3
alaall u]nci_, c"’.tl.t.“ (....J.AS CJU: UJJ e:;/a.}a_,
pafoany (2178 5 20.81) <uls Aed Jil (T2S)
il datall 4 Nl e Gpangall 5 03
aagall 2 3 ()5 pa/oany (42.84) il Laf e
¢l ausall 2 3Ua 03 an/iany (48.95) Js¥I
E oaalids 1Skl o A Jalall el LS
(28.93524.90) ity oY) d4deld i Gy gina Ll
Lbaadl (& il o Cpapall 75U 59 pa/oas
=1 (T1Mo) 5 (ToMp) tlelas Cilaas e (T, M)

Laaf ) sl (B 15 sesiall b §1 g ase
(Ml 4,5

(M) galll Adlna 345 7 Jg2a 28 mea s
£ 116.835102.67) laclk & )2l a0 AST
L) el Cilas e gl e dila 4 55 (Tas
Ot gall &\J.M 2o b paidll Al (pildl sae)
ulc‘ula‘\-ua ag 2 (1.22 51.02) LUl Y
Wilhels G gina (Sg) (M) ela) Alalne iigis NI gl
£5(65.56562.44) Lol e s AST 5 dai o]
s (S3) Wabadl o Mal Lo dils 55 s
40.61) Pl JgY Cipanasall § 15091 230 L misil
el (Il e da 45 aag s (49.55
1)y sSokall iy ylad '&\,i m! :\4.\5 et (Ty) Ualaal)
LSy Y1 asgall dila 2 53 Ppn f 2 (52.45) caaly
Ulaef oalll (T T;) u.\.\La‘.a.J\ oo U gine caliss A
Gkl Lod dila 45 Man g 5 (51.08 5 52.00)
Legilacky (T55T)) Cuilalnall (388 (AU s gl 305
Ghel Log dila L5 an £ 0 (62425 58.79)
(55.87) &b g1 sae il (Tp) A jial dlilae
Ox Jalaill Ul i LS dila 455 aa g s
o se ISy (S1Ms SoM) 4a slall g (5 suadl ~lall
5 129.22) «(120.675 123.33) Ulawy 4 adl
Cilaw Lad gl Jle s 4y Maa g 0 (129,67
0.77) <k diall o3¢l dad Ji (S3Mp) Aeladl
Q_ﬂ.x.“J d_,‘ﬂ\ u.\m‘,.aﬂislai.\): ";\);'&J.‘ (088J

(63 83) il (T;Sg) dlaladll =8 g5 ‘_,_“ sl e

g.:\.u]‘dﬂﬂigsdjﬂ ‘,Aﬂ‘ul.s‘u‘).» P&J"
(E) Omlig o Gl ginay il dasldl Gy gina
Jeng 5 (39.33) bl Al (T)S3) alaallluld
leildac L'l sine (T,Sy) Aalaall i 4i5 Lo ddls 4y 53
s 45 Mas 5 (68.50) I pasall Laii e
el 3l (ToS;) dalaall oo Lo 2 cadlial Ll
(45. 40) &l 1 80l glal aal i il
RUPS T S AR
iy ginna g (5 gl Ay giana g BN JAl iy
(ToMys ToM «TiM ) Shlaall S i (E) (alid
103.92) cibel 3 cdldadl 4y e J5Y) ampall
s oo Wla &y 5 Man g 5 (101.255 102.83 5
o J8 (T;Mos T\MoToMp) odabaall s Lagh
L5 g (1,175 1.00 ¢ 0.91) ial dinall 23¢]
B8 (PN s gl il & yedaf Lagd gl e dils
2 123.42) ault Legitlcly (TiM T:Mp) Glilelad)
Jif el g.d\ (TIMO P T1M0 ‘ ToMo) EOlelaaly
ole Aadyi Maa g 0 (142 5 117 « 1.08) il
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i Taaf s 130 asSilall dab 1 gl das g ush S SN g (g ) pla A glay | sSilall 85 7 Jssn
Croma iia L giu) cilyil (ddla

@ s gall SN paa gall gshill il g-Tocopherol
glassiall jhd  E Gaalld
pEy G) (@sm ) g 7o ok pESE G) @smh g I sh sk M T
Bt 53 S2___s1___s0 M T3 er s so
a-Tocopherol 9 6 3 1.13  g-Tocopherol 9 6 3 1.13
1.08 066 1.00 100 1.66 0.91 066 067 100 133 M, To
110.67 90.33 102.00 12433 1260 101.25 78.00 88.67 118.66 119.67 M, (ki £la)
1.17 100 0.66 1.00 2.00 1.00 1.00 033 100 1.66 M, T,
11642 101.00 105.00 128.67 131.00 103.92 81.00 88.00 122.33 124.33 M, (Jil/pada 50)
1.42 1.00 167 1.00 2.00 1.17 066 100 133 1.67 M, T,
123.42  103.33 123.67 136.00 130.67 102.83 82.33 82.00 121.00 126.00 M, (SY/pale100)
9.97 12.83 12.15 493 LSD (0.05)
T T
55.87 4540 5150 62.67 6383 51.08 39.33 44.67 59.83 60.50 To Jata
58.79 51.00 52.83 6483 66.50 5245 41.00 44.17 61.67 63.00 T, SxT
62.42 52.17 62.67 68.50 6630 5200 4150 4150 61.17 63.83 T,
4.53 75.43 1.74 66.67 LSD (0.05)
M M
1.22 0.88 1.00 1.11 1.88 1.02 077 067 111 155 M, Jala
116.83 9822 110.22 129.67 129.22 102.67 80.44 86.22 120.67 123.33 M; SxM
3.70 7.73 1.42 2.96 LSD (0.05)
49.55 55.67 65.56 6556 40.61 4344 60.89 62.44 S) gl da sl
5.23 2.01 L.S.D (0.5)

E MR 009 pa /Baa g 3 graned LS g gou 3 33 Ailolh B g 0 o8 SUN g 1350 5 gSakalt g A slal) 505 8 S

Croma «iia L gyl 2Ll (SOD)
N . b g kil FBlY g-Tocopherol
Al gal) JN s galt gl E caebish
XTI (S) (dsm) g sla dagle P (S) (@dsm?) g palagle M T
R o < BN R B e 3 sz ST S0
a-Tocopherol 9 e 7 1713~ ¢ Tocopherol () re 3 113
43.65 55.69 45.65 43.89 29.37 38.52 48.51 40.61 36.91 28.06 M, Ty
32.46 4221 36.64 32.33 18.69 28.39 73.17 31.56 26.38 18.49 M, (ke £la)
42.44 54.45 45.06 41.34 28.92 37.61 47.57 39.37 35.64 27.86 M, T,
30.89 39.87 34.45 30.83 18.45 27.25 35.82 30.20 25.17 17.83 M, (Jil/pada 50)
39.60 51.55 41.23 38.82 26.81 35.52 45.61 3699 33.87 65.62 M, T,
28.93 38.73 30.64 29.62 16.75 24,90 33.85 27.69 22.06 16.01 M, (Jil/a2le100)
9.51 3.01 7.63 191 LSD (0.05)
T T .
38.06 4895 41.15 38.11 24.02 33.46 42.84 36.09 31.64 23.27 Ty Jatal
36.67 47.16 39.75 36.08 23.68 32.43 41.69 34.78 30.40 22.84 T, SxT
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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. Abdulatif"’, K.J. Al-Salihy® and Kawther H.A. Al-Maamory”
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 (S tab water; S; 3 dsm'l; S, 6 dsm’! 3 Ss 9dsm'l) 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, T;:
50mg/1 and T,: 100mg/1) were applied after 25 days of transplanting to the permanent location
in a two weeks intervals until blooming. The results showed that plant inoculation 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'l)
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/l
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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