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I...l .J '-r .J.J ~J r..r ~~ lS'. W";;..Y'" 

~J.JJI Y~J 411 ji...IJ tS:!yolJ ~IJ ~~l 
~JlI UiW\ ~ (Van der Heijden et al., 2004) 
~ ~1 t~II41J ,by 4650 J 4 411 ..,l\~ 
~ ;""tA ~~)i ~4Syo .)c 4\.,jIJh'i i.J:'P ~..)t......:iiIJ 

Vincristine .,;..)\.... ~ ~~yJl f'1.JJ\I\ ~t

.JAy. ~j ~4i.u......~ 4 we ~ VinblastineJ 

..ill~ ~ ~ ~Ij .JlA j\lI .(Simpson, 2006) 

'~\S.Jj1\) Little Bright Eye WJ~\ ~~ 

.(2003 

."..u ~ ~ \tWJ ~ i.JJ ") ~I ~Wo.1o yaJ:i 
~~I ~w .. 11' d.1J1 ..- II ~ ~w~1 .L~ 
~ . .J'"..N l.>" ~ ~~ J ..J.".....J 

t.w.J .~Il ~~ ._11' ...... . .~II ~~I ~ _. _1\ 
~ ~ ...,;-- ...r l.>" <.T-J Y""' ~ . J """"e""'" 

~Ju.>=l ~'..).:o.J ~) 0A ~fi... Terpenoides 
.---'.... f'WI ..,.l~fl\ ~\ .)c ~~J Isoprene units 

i.Jj 20 ) 19 0A wfi.JIJ ,.5IJIJ~1 ~ ~I 

'i gibbane carbon skeleton ("""~ uJ..,;a-JIJ w~.ft 

~WA!~' wi (1982 '.J.J'") ~) (1985 ,~) 

t.Ji..31 

(Catharanthus roseus WJ~\ l»C ~4i ~ 

.)! Vinca rosea ("""~ uJ..,;a-JIJ L. G. Don) 
~ ~4i JAJ (Apocyanceae) ~JlI ~Wl 

(j1.JJ\lIJ i..;;jC. tJ~ .iJ i~1 ~I..) JA- ~~ 
~Ij .Ie .11 ~ I ~ ~ ·.11 ~ti:l.. ~ 
~ ~ J ..J ... ~~. ... 

~1)IJ i.J:'P .JlA j\lI ,~ W4-J ~ ..>#- ul~ 
WJ~I ~ ~ ..ill~ ..).;A1o ~ ~ ~Ij i~ 

.)! .>-"1 ~) .JJ~ 41'-1~ .J~I '(2003 '..,.l\S.J)\) 
--~II ~.i ~w~I' ..A _"II i'..) .
Y"""'~.r . l.>"..rJ ~ ~ ."...... ~ 

w~IJ (""" 80-40 ~4lJ1 tl.i:i) ~ (1986 '~j~l) 

(Gilman and Howe, 1999) ("""100 .)! J.-: 
.&)1 . I \ ......i ~)I . I '\1 ~t.ill t ..J..r l.JA ~ '-r ~ l.JA JC . .J";;J 
~ )ji ~ ~ lAYll ..)c..J'" J,.,AiIJ .J.".i.;J~ y"lS:i.l.J 

~"UI JWI ~l w ., lA ~I ~ .tb..1)\ tl '\11~ ~~...>--- .J,~ Y 

0A J,bu.. ~ i..)lc. t.Ji! (2000 '~j ~1) ~.J~IJ 
1- :.<: .~II . ")' ~)' . I . \I ~·I.l:JI ......i ~I ._11.r- .fr""';-- WJ l.>" ~ l.JA JC (,j-I '-r ~ J"'" 

•• J:i.4j ~.L i.l.J A lA'l .. l.:.~ jl:i....u.l.J1 ~1...Jt""" l.>" ~."... .J.J ..Jt"""'" ,~. ~ 
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t....J..)..\.IJ1 ~li..A11 

li~jJlJ li~l e~1 ~I.t..ul:!i 

(%)~~~'~l 

&J ~4i';l1 JL.USI ~ ~~?U ~~I ~I ~ 
.(1985 ,~) ~'il ~,)1.a.J1 

=~~?U~~I~I 

100 x(~J.Jj.JI .JJ¥l ~I ,).)a.\\~llll .J~I ,).)c.) 

(......) ~~I eW.;I 

..ill~J "i..r:i.o ~y:. JL.a:;....4 ~4il1 till) U"4i ~ 
F J ..ill~J ~4il1 W ~I ~! ~yl\~ w.- I"I~\ 
~4il1 till).h...~ y~ ~ ~ ,u.t-~ w.- ~w"4ill 

.u.t- JSl 

~~ JSJ JI.;,J'll ..l~ 

w.- ~w'\Ul\ FJ ~~ JSl JI.JJYI ,).)c. y~ ~ 
.u.t- JSl ~4il1 JI.JJI J~ i!~! ~ ,u.t-~ 

~~ JSJ }Aj'll J~ 

~ ~w'\Ull FJ ~~ JSl .JlAjYI .).)c. y~ ~ 
.I+i'j~~ ~ ,u.t-~ w.-~~I 0~)1 

JI..).J'l1 t,) ~I J:tiJ.;.J1113 ~l ~~l ...):!Ji:i 
(Spad unit) 

~ j"+:!- I"I~H JI.JJ~ J.,.iJ.J)Sl1 ~.;:-~ ~ 
(Soil-Plant Analysis Development) SPAD J..eJ.J)Sl1 
(Markwell et al., 1995; USA Minolta 502 tY 
Perez-Sanz et al., 2002; Sotiropoulos et al., 2005; 
JI.JJYI w.- ~.JJ y~1 ~ ~ .Netto, 2005) 
.J.liJ ~~ JSl ~ i!.Jt.:Jl JJYI ~\ ~ 0,).F.".".J1 

.J.,!J.J."lSJI 4-1 
'~'il t.1_ -:1\ •._-:11 _.£, ....-:1\ 

" • u:t-""" J~...J"f"'*" ~ 
_._ . _~\I ".. ~ ,I .1\ \~. . ~ ~II ~ ..- ~\I ~', ~ ~ 
~ 1"~""""'.J...a , ..•. _'~ ~~ l-l.......
 

u.l.6.J .l.:..IJ J,...~ ~I~ ~~ CRD J,...\.S.l1 ~I~l 

(SAS, 2004) ~I....-t:.::..';II ~u..r.JII"\~4 ~l.:i.i.\1 
,)J~\ ,).l.a.l. ()S.l,) .J1.fi:i..1 JiJ ~t..b.....jWl ~.Ju... ~J 

.(1990 ''-:-l:!'''JJ ~.".L..J\) 0.05~! ~y.-. ~ 

~j&1I~ 

~l ~I\ u; ~\ • ~I ~II ~. ~UJc. ~~l.JJ' U'i" ~ ~ .JJ' .. (J" ~ 

~ "i.Jl:a.:. "i~1 '." -; .JI U"~I w.- ~fi,JIJ 

~ ~JP. .;-Ur. ..ill~J %90 ~~ .J"""IUr. 
I~ , .:., _1\ I.1JI..ill~ .. ,.~:. .11 .~~II u- ~~ .;- J I"~J .J.r 

~ts:i.Il ~y:. i!t:i.i!) ~I~.".JIJ 'U"L:...i.I\ ,..ilij ,~I 
~ '.11 J.,I-' .11 ( • w .11 _ ~I ~\l ~ .11 . . ~J' ~ ~ J U"" ~J' .JJ'" ~ y 
....;;\ till ~ .-:1\ ~. ...i 1. 1.\_ -: ~ b 1 . 3r- ~ ..,;-- ~ rwJ· .~ "F 

.,)l~ ~4- - ~W\ ,)).".JIJ ~yl\ 

-UU.:i.....\ • • ~ ~ .L. ~w:JI·1.:i.J..., ~u.u.....1 1- '.~...J:!b-l 11lJ"'" lJC . u ~ IS""'" Y Y 
·1.11 ~;;-:II 1- l.-l1a:il1 w~' ~w...UI~.Jy 1"";- IS""'" • J ~ J ~ 

~ ~ ~ ue ~ (Genetic Dwarfism) 
iil ..11 ~I . ,~ .1.:. II ~~t1 ~\.ii.Y.:J ~J' .. ~~J ~"...... ~ ~ 

. ''j\ J.,L.:.lII ,..i \ ..<: - ~ ~w:JI 1- ~1.l.aL ..- II.A
~Y. "F -e--""""" J" • IS""'" ~ ~~ 

"Y 1. L .• ," J~' ~l~\ ~I.lIA .<:11 c.,)w· I· 
~y ~ (J". .J ~ ~~ ~.J u-

u:~J Carboxylase JI ~y! ~J ~U.ilYI 
..<:1 ~ ~I~I ,)\ - .11 J ~ ~ -,II . I..o.:..YIl.i> 
~ . ~ ~ yw yowJ ~JY' U"" 

.(penot, 1979) .,.ill ~"... ~~'"4 

~J .J~I ~~! ~~! ~W\ .t..1.J~1 u~ 
. '..11 .. ~ ~w:J .a. '.11 . '_.:.11 ._~11 ~I.i...UJ..,)"!"...,.... . "i ..r...J' J "i..,;---' ".......
 
. ~ . ~ ~l ~.<: ~ 1.-:I.t- J~ . 
~ (J" ~Y-I ~ (J" 

., ~. Ie ~. ..&L ..- II(1999) ~J ~ (J" <..P .J ~ , ~~~ 

~~ .J~I yoi:. wi (Hartmann et al., 2002)J 
~w...~1 w~1 ~1..1.:i.....1 L...ill 1- .I_"..!LL .._II

~ J ~ J I" IS""'" (.,Jo"Aol ~ ~~ 

~ t.-. .JJ:¥1 ~ wfi.J1.J.,b y..oS ~ L:...;l J-,:iJ 

.~~! ~ Y" ..ill~ ue 

~I~JJI.".. 

~....+iJ1 ,.I~! ~JA 

II.J.) ~b....' ~ . ,:- . ~ .- -:11 ~1\ Ul I/ lS" ~ ~ U"" u-~ .~ ~...» 

.J\~i 21' 1lI2015 ~I.JJ' J~ U'\.a.jS ~weu. ~II ,......,,,... ~ 

w.- <-.Al....Jl \1\ .JJ~ ,)1.J:!:i.....1 ~J '.J\.;i 18 ~:u~ ~\J 

Pan American Seed ~y.yl .JJ~I i!L:i.i! ~~ 
,)I~ ~ ~1.Jj11 Yl""\S.JI ~I J:l.,;1ue 

~ ,J1Jl~1 uAtla t,) JJ~I ~ ~'i;, JI..:tAI 

~1..)J411 JAiJ ..)J~I ~! 

'50 '0) ~1j:,S~ GA3 .,.ill F ~ .JJ:¥I Uo.i.i 
~.Jj IA~ ~~L... 5 o~ ,l'yl.~ (150 dOO 
~~ 100 ~\~J U"~I "i~ ";i;li J4b1 ~ .JJ:¥I 

~\ ~ ~JJ '~\.Jft.a ~~J ~."r.o-:; o~J JSl 
w.- i!IJ) 3-2 w.- .J.".JaJ ~~';II ,ljc.J ,~~I 

15 IA·u I II~~I~~\ ~I YI(""'" ..;- U"""-""'" lS". ~ ~ '-' .JJ 
~jiJ (1 o.Jy.oa) 1:3 ~ ~jJ U"~4 0")
.~."lhJ\ ~L...\.;i11 ~l~~~ yW1 ~w'\UlI 

.Jt.t. ..- II • I.a. • ~ 
"""'I*"~~~ 

~\.):.i ~ ~ ~I~IJ .u.. 1"1...» ~IJ ~~ ..ill~J 

FI ~\ ~ "i.J~ ~IJ I"J:!,).,....JI ~J.J~ w.
'stock solution U"L...1 J"b...S ~I "W4 yl ~! 
100 , 50 ,y....... ~ .u.. ~1j:,Syll ~4 ~ ~J 

.l.yl.~ 150J 

-
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GA .. :11 ~t:.: .. ,j. :.1\ .•~ lu.:i.j~ 103-Y- ~'-rW~ ~.JJ.,-- ~ . ~ 

~~~~I.2o~ 

~ \ JlI .I.A ~ .- ~Il ,j ~.w.........ll ~ .~II j .. :1 ~LlA.lS.l\ ~La: .111 ~I.i.-l\ ..J v:-.~ '-r .'J*' [.,.... ~ ~ ~ J ~ ~ ~ 

~\ "l'Jii ~'.e~ 
851.7	 (~y .T-~ .~) J..)I ~jiJl ~\:i~ ~\ ~I 

- 1- __< ). ,:.1\(~40.1	 .y. ;-:--.~ <.J:!..r'
 
- t- __< ) .. '-11
(~108.2 .y.	 ;-:--.~ lJ:!""""' 

~.J~y,	 ~jiJl~ 

138.06	 (~.~) CaC03 t"~' ~u~.;S 
7.45	 pH ~1J:&l\ ~.JJ 
0.78	 ( 1- /.. .I) E C ·La .0(1\1.._ .~II

t"~~ • iT •..;e- v:-.,... 
Ma++ ·· .. ··:.·\14.4	 b f'~ 4\jJ\ ~.,..J\ ~U,J;'i' 

0.574	 Na+ f'.J:!jy..-all (jiJ.~~~) 
c ++ .. IlS.l\3.10	 a f'~
 

61 S04= wW:!pl
 
1.47	 cr ..l:1.J)S.l1 ~I-ll ~u,J;'i1 

3.9 HC03- ,.:...A:'Yo.h (1...Ji.l.~ ~~) 

NiH ...:.A.\Yo.JlS.l1 

138.06	 CaCo3 f'~lS.l1 d':'Yo.fi 

204	 1-Ji.l.~ (TDS) 
oJ4l+1l J""ll.lLll 

( 1- ~ _.... 1..) •...I.:lJI· ,~:I,52.5	 r;-.r-:-- ..r. ~.j.;-o 

20.08	 (&.~) jl~l.;Ji-iJ1 
96.796	 (1- &.~) K+ t".jfWlu.,H!1 
2.587	 (%I~~';;JWI 
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u.k.1 ~! ,~4il\ tw)..,lc. l-yJ.~ 150 J ~.JtiJ\ 
1-~4i.~ 3.96J 4.00 ~ ~4il1 tUi.J)I J.lAA ~I 
. ~)G~,I_.~ ..• u)\;ii.I·.l.l II·~II ,~ 
~ ~~. ~ '$Y- UJ . t.r.Y' <.s
u..t- lJ-.o ~ ~L+J\ t Ui.J '}/ J.lAA J,il ,,) ......a.l ~I 

. . ~.< .~ILJ· '. .II . ~ LJ.i ~150 J ...>J-- ~J:""J"" . UJ~ ~ '-J ..JJ . 
J-~4i .~ 2.36 J 2.03 ~ ..IS ~ ~~! l-yJ.~ 
~ ,I t. ~ .. W w· uJ:i:..j - I ~II 1\ . ~II I~ .. u.~ ~ ~Y- i""" IF"" J t.r -'""' ~ 

uAo~ ~t-lI~ ~~I t LLi) J~ o.)l...:!j 
,,) ~\ .)y.;.u l-~.~ 100 } 50 j#.y ~~I 
o.)'w . ,~ l......l. fu ..-i· U~I L....\ . ',.< .~II . .i.A

~.J u-- .E..,- U ~ ~~J"" ~ 

~ ;'-J:\,II ~4l:!~1 r::--" 41'-b..:i ~ ~~I tu:i) 
.) II .!lJ~ . LoS ~l...U.lI ..-i ~ .<~ .11 ~bll.JJ lor' t.S~ • • ..,- "......... ~ 

. ....! LA fu3 ~ w~1 tL....:i1 ~~I ..,j ~\..lJL ..- II"T" .E . ~	 ~ J 'T' ~ ~~ 

cell wall plasticity y~1 (j1.J~ ~~ r,.)yj 
L.:l~1 tL.......:i\ (j! .(1991 '(jJ.J-----i.1J ~I¥-) 
~ ~~\ ~4.e~ ~l..1..:i.....1 ..-J! '$.)~ 4:iJl..1..:i.....IJ 

.,s ~UA!~I .JJ') ~ ~ ~L+JI tLiJ.J! ~ o.)yj 
l'WU DNA J RNA ~-:u.JllI u:aL..-\l11'~o.)l...:!j 
1 .~I~I w~1 tL..:il . ....! ~ l\:ilw' ~ ..1\-e- .J ~ . "T" ~ t.r .J ~J~ 

L..I (2014, L..ii.ll) ~1....Ul\ tu:i I r,.)W· lL:i1w. ~ • .J~.J t.r .J 

.JJ~I Uo.t-~ ~4il1 t w.J! J.&.o u:atill! ~ ~\ 
1\ .) 1- . ~I • _ L 150 " ,< ~ ~ ..- 'I . l.:...J

lor' ~ .,j-*'.r-:- ~~ ~ ~~ ~ . 
~l.UIl ,....! ~I~\ ~ WI ~\..lJL ..• 1\ ~w ~ r,.)w .

• "T" ~ J ~..J ~ ~.frf"" ~ ~.J 

.~4il1 t w) ~ 4L ~.JI ~IJ 

\....a 2 Ie·, ~ . -'1 UWI ~I ~I ·w \~ ,.tilt"'" ~ ."... ~ .J ~ • 

~1~1 ~L...:-i ~ (2009) (jJ~iJ (j1.".Jc. O~J 

~IJHibiscus sabdariffa L. (".....:!~.fiJ\) 

ull~'i~! .1.J:!i".J')/\ ~L...:-i ~ (2014) ~.lJIJ 
-::..w.... .u ~ ... 'I . b.' ~ ~I ~.< ~ Uo.\.a.J1 .. ~~.frf"" ~ cJ'" J:""~ 

~I.J~I ~\..:ij~) W .~L+JI tLiJ) J.lAA o.)yj 
J~ lJ-.o (2001) ..;-bo o~J L.. t"'" 4!wl f'.)c ~6.l1 
(2013 '.)jb) J,...- W .~I..r;o5J\ ~4i ~ .u..,.1.J') 
•L.S...uII ~l...J.j ~~ tLLi I. ---i J~ I~ I I~
u~,. .J• ...,- ~~ 

.JJ~\ ~t- ~ ?' Jii Carya illinosis cv. Mahan 
.yJ.~ 400 j#..ft! (GA3) ~~~ 

~~ u-a A it;;,. ~'H..>ii ~la.l1 ~W 

.\.:Io1.j31 ~4lU JI.JJ'l1 J~ ~ ,J'J'~I 

1-.;.:il.~ 100 J 50 u\.:il..la.J1 ul 3 ~ lJ-.o ~ 
1-yJ.~ 15OJ ~.JtiJ\ ().!:il..\.a.J\ ..,lc. ~ \:ii.,i:i ~ 
~1 ~ L.S .Jl.JJ \l1 .).)c ~ ~ ~~I uAob. 
~I ~ ~ l-yJ.~ 100 J 50 (jl:iL.\.a.J\ u1.....a.i 

I~ 1-~1..Jj A....i 5 33 4 53 UAL ~I ~I ."-\1 J.&.o~ ...JJ. J. . . (j.J.YW 
~LL....\....a1 \ ··~ .. ww· l..il:i=..:i. 1 ~II ,11.-:11..,.- .~ ~ ~Y- i""" IF"" J t.r-'""' 

.).)..a,) J.u... <.UI Uk.1 a I-.;-:il.~ 150J ~.JtiJl 
w' WJ..=..:i.1 I-~~.u 3 03 2 86 : I. ~I \II~Y- ,J ...JJ. J. c:: (j.JJ 
,....!~' \l1.).)c o.)W .. .,j ~I ,I t....:.ul ".~I ·\.a.JI t:ilS.
"T" (j .JJ	 •.J 'T' .. u. . ~ 

100J 50 ().!:il..\.a.JI ~ .l=.1)1 ~4il\ 

~u..J1 ,J ,ul:i.iJ1~-

~"'i~~I~I~ ~I ~~~ 
.;AJI 

~~."a.. ~uJ.;! .)~J 1 ~ 0--" ~~ 
~\ ~.< • . ~.II· ~~ ~\,...ii ~)L.t- ~\.J-.. ~ J:""~ UJ~ OF- ..J~ ~- y.o 
· .~' ·\.a.J1 L' ~ .A:; ~ .lliL "·'1 . b.' ~ U:I"""" ~Y-	 ~ . ~~.frf"" ~ cJ'" 

»YJ~.JtiJ, ~L...... ~ I-.;-:il.~ 100 J 50 
t.J-·._I\~I . .....i~"·'1 . b.' 1- .~I._L 150
~"....... "T"	 ~~.frf"" ~ cJ'" J"".~
 

-.;.:il.~ 100 J 50 ().!:il..\.a.J\ ~ I ~l '.JJ~I ~4i)l 
~II ~1..Jj~ ~ . ~ I~ I ~ ... '1 ' L:..' 1IF""J . • ~.Jol"'. ~ ~~~ ~ cJ'" 

~.JtiJl ~t- ~I ~ '%100 ~ ..IS ~~ 
.t.J . ~' ~1 ..&...L ..- II . l..:..J 1- . ~I - - L 150 ~y.o. <..J-'I ~ ~~ ~ • .J""'".r--:-- J 

%25.66 J %26.66 ~~ ..,...:;lIJ .JJ~\ ~1..iJ)I 
~u)\;ii.1 .) ~ ~ ~I' W II .~I\ ,~J+J f' ~.t.r.Y' <.s

" .< ~ ~\.a.J\ W tiJl ~t-. G'150 ~~ J.J ~ ~Y-

~ b.)W . I....l.l....o.o ·1 ~ ... '1 . L....J 1- . -:1 • _ L . ~.J .. U. ~~~ ~ . j-"'.~ 

. ~.< .~IW· '..11 :......e. ~~ ..\,...ii ~ .::..L.i'ilJ 50 ~J:""J"" • UJ..J""!" -..n- . .J~ ~- , , 
· L.J~ L.A . '..< .~II ' .iA·I II.) 1- .~I .-L 100U ~ ~J:""J"" ~ U lS'. "..; J"".~ 

t • I.:. l.l.:i ~ ·',.11 ~WlI ~ I~ l......l. fu, .-it-" 't"'"'" .J~." u-- .E.., 
~II .; "I . .-i~lo· -'I~I~~ ..• 11-r- J.J~ ..,--- ..r--' ~.. ~ ~.frf"" 

.J~~~ ~'L.iJ)l1~ o.)Yj~! ~.)I tA.JJ~ 
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INFLUENCE OF SOAKING IN GIBBERELLIC ACID ON SEED
 
GERMINATION AND SOME VEGETATIVE AND
 
FLOWERING GROWTH CHARACTERISTICS OF
 

Catharanthus roseus (L.) G. DON PLANTS
 
CULTIVAR PACIFICA MIX
 

Ekhlas M.A. AI-Zuhairi 

Hort. Dept., ColI. Agric., Diyala Univ., Iraq 

ABSTRACT: Study was undertaken to test the effect of soaking seeds Catharanthus 
roseus in gibberellic acid (GA3) solutions (0.0, 50, 100, 150 mg,rl) on the rate of germination, 
Some morphological characteristics for seeding also were investigated in this study The 
experiment was conducted by using factorial experiment, conducted in (CRD) with three 
replicates, during the period of21 March to 18, May Duncan's multiple range test was used to 
compare means at 5%. The results showed significant differences in most traits, as it reached 
the highest percentage germination for the treatment with 50, 100 mg.r 1 (GA3) (100%). The 

1treatment (50 mg.r ) significantly improved plant height (4.00 cm.planr1
); number of leaves/ 

plant (5.33 leaf. planr1
) respectively, increasing gibberellic acid concentration (100 mg.r1

) led 
to a significant increase in the number of flowers, leaf content of total chlorophyll (l.40 
flower. planr1

, 42.8 SPAD UNIT), respectively. The informatiom documented the stimulating 
effects of seeding be used to increase the ratio of germination, also gibberellins stimulated 
effects continues for some seedling morphological characteristics and progressively with 
gibberellins seed treatment influence vary according to seed, that can increase concentration 
which used in soaking seed solutions, We recommend conducting more experiments on 
Catharanthus roseus with different Gibberellic acid (GA3) solutions. 

Key words: Gibberellic acid (GA3), Catharanthus roseus L., seed germination, cultivars. 
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