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':?~ · ~ ~Dianthus caryopltllus 

Abstract 
Callus has been derived from Carnation leaves, on (MS) medium, 

Containing Various Concentrations of plant growth regulators, 0.1 mg/L 
BA and 0.5 mg/L 2,4-D. Established callus showed a good ability for 
differentiation and shoot formation on MS medium supplemented with 
3.0 mg/L BA and 0.1 mg/L IAA at a rate of 100%. Different rooting 
concentrations were used with IBA in MS medium, 100% rooting was 
obtained when IBA used at 1.0 mg/L. Phenols were separated from crude 
alcoholic extractions from leaves of seed plants, callus of leaves and 
leaves derived from regeneration plants. Phenols were identified by 
using ferric chloride reagent. Treatment of both Fusarium oxysporum 
and Fusarium Culum with these extractions was successful in retarding 
the growth of both fungi, by means of dry weight. The best crude 
alcoholic extract in retarding the growth of both fungi was found to be the 
callus of leaves extracts which caused 67.7% and 62.1 retardation in 
growth of both fungi Fusarium oxysporum and Fusarium culum 
respectively. 
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==========9~---------·-·-· -~-· -~-~-~-· --~-~----~-1._4_';_;_,L_·n_~_~_•b_J·lF======== 
rWI ~~I wl I al,;.~, ... JI ~ ~ .Fusarium Culum & Fusarum oxysporum 

l.JLS.J .wl...;!_;bill w~l l.Jj_,_JI :tJi~ 0,!_;.bill .J4i ~ c.JA w'l~l ~ ~.JWI 

~ ~ jj .lJ:!_;WJI _JAi .b# ()A ~~b ~l.;l (,I.J.Jl.;l uJI.Sl ~WI J~l u..,J.;.~,"' 4 11 

.Fusarium culum _;bill %62.1.J Fusarium oxysporum _;bill %67.7 ~I 

~.a..JI 

A 'Ob',.l ~'-11 .:Ubya ~ ~ wl:U Dianthus caryophyllus .L Jij_)jl 

~ J_j.j_)jl ~ Caryophyllaceae ~_))I :WWI c)l ..l_yy kjl.JI u~NI ~~ 

o~ J)L..:.. A..l~l ~)yJI ~.J~I ulj.J yt:l..;JI oft yt.tJ ~WI oyl....a)'l wlj Lfola'll 

.)~1 uLS LJS ~ ~ ~ o ).A) Lfo.l o ~ ) .J4-lll J~ .;~ 'l . ( 1) ~~ 

~ ~.JLA) ~ ~ .r3W1 ~ ubill .JtA) ~~ c.JA lhi.J Jij_;ll ~ .(2))y~ 

er-a ~.Wy Jij _))I w'-+i y~ '(3' 1) I ~l.J .fo:/..l .J ~ .J~\.S U.a JS ~ ~~ ).l.o 

~)j~l Jy,j_jl ~y ~.J w~.JY.WI.J wy_;biji.J y.}&:JI L;c. ~~ ~ly'-JI 

~>yj..-...JI ~lyl.;l ;&i c.JA Fusarium oxysporum f sp. dianthi ~~ ur:- I. ,,.,,.-,JI 

(,WI ~ ~ .J Jii _))I t I yl c.JA ~.All ~ ~ .J . ( 4, 3) .JtA j:/1 A..;c y .J ~ ~ 

wl~l r-h;.-, ···Y ~yJI w~l o~ ~ r-tJI yl....a.ill ~~.J ,(S)w\+JI Jy,j.J 

A.! J;..i · o.ll..lc "I · '- ~~~ .ill , (6)WI '- Ul tA ~b · ~ ~l!...uSJI ~-.) • (.)A ~ l}l ~ ~· c.r- .) .):1J uc. ~ - -
wl . ..,1.;,-, ... JI r-1~1 ~.J A..!~~ wy_;.bill .J4i ~ .JI ~yJI A...a.Jt.i.J w4:JI oyUS 

4...a tia ~ -.11 wlu.ll 1- • •• <I -.11 ,u -···~'1 wl..JS · -'1 · '- A..J WI WI u --<II .J c.F" .J . ~ ~ <..r" -~ - ~ ~ c.r- • .J ~ -~ 

i..j~ jj (7)~)j~l Jy,ill ~lyi ~l;.,.J ~~~ wy.;b-9JI u-a ~..llt.ll ~ ~L:. 
. I - -'I - \"~ ~ . 'I ~ .• 'I -: I . • .. ~11 -I l" .. II . 'I ,_ I:· .. ~II -I • ~ ~ I......J 9 ''I' A ()a ~J.-...J I I, O" , " ..l, "'-;1-1 ~ I......JI..F' ~ c.JA ..l;l..a.J c.r- U:LJ../'"' l.......lL;IJ . . 
~ I~ I.J.J..l w~yJI o.:y.J uts.J ,wl~y~l ,w\_j~I.J ,~_,lftll c.JAAI_,:JI 

o ·. ···'I ~1)1 L '.Lbcl . ·.~ ~ J ill ·I '-J A...u.....JI ww ·'-~'1 · ..b..uj:j \ 4...a ~ ~ ~ • u- .J:l c.J-:::1 _)A • . ,y='-' _JAJ -. .J .J 

c.JAAI~I ~~ u---.a w~I.J~IlS.l..-=..l ~-, y:;~ ~ .(9 ,g) wL+J 

· I · - 'I oL...A · J__.ij -~'1 wl_ul · ·'L...S.II t I.· · L...J · · .. :11 ~ ~ l.)---A .J ...)"'" . l.J"" .) .)----A l.)---A -~ 

Ll;!...?.-i .(2, b-dimethoxy bezoic acid, Vanillic acid 'Prot6cateechuic acid .J 
' , 

~m.J ~I.J)I J~l 4]',9', J)l:;.. u-a ~~~ uysyJI ~ o..lyj w~ w~I.J~I u-a ~..llt.ll 

~ WCS 417 A.J.)l...a Pseudomonas fluorescence yfo. Jij _))I w'-+i .J.J~ ~ 

.(11' 12) F. oxysporum _;hill ~ c;ill Jy,ill ~yJ A...a.Jti.o fol w\+JI 
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==========~~-----~-~-~-~---~-~-·_J_J_)_.4_;_~---~-~-~----~JF======== 
wi.Jl;ull cJIJJ'J I"'WI 4~1 wl.ak~, ... J\ l_»ab ~~ u-lJ ~WI ~l_;.lll w~ 

_,_...u bJ tr, ~ uJI.Sll J:!W l.J-4 ~t.:JI cJI.JJ'JIJ cJI.JJ'JI l.J-4 wh~, ... <lll uJI.SliJ ~.J~I 

.Jij.).ll ~~I F. culum F. oxysporum J>.~~l tj.;b! 

~I JJI.;bJ J\~1 

(MS) ~ J ~ Jij .)ll wt+J cJI.JJ 'JI LJ-4 w~l uJts.ll 1"'~1 : ~\ .;J...44 

fl/F 0.5 J BA fl/~ 0.1 ~ ~.l.JI Skooge and Murashige (1962) ~I 

~lj-?J ~j uJI.Sll ~ .A.J\j k_,JI c)c .uci.Jj o.:~k.~ ~bJJ uJts..ll .J~J ~ .2,4-D 

4.J.:~ .lie w~l ,~,·,.;.,, ,4-,J",s JSJ ~ t9ly, .:l:!~l k_,JI ~ ~jJ 'r-t-(1) L.Jjy, 

~~ 8/~~ ~~...., 16 ~w f'~J ~_,J 2000 o~~l o~J ~(2 ± 25) o)~ 

·~ 

· ···"<'I • W · ~Lill ~l.:lW.ll ~ l.:UI U""' .... ~ QA • I.!. • 

'. ,1. a II MS ~ J ~~ ~/ r-t-1 ujy, cJI.JJ 'JI LJ-4 4.j "'~, ... Jl uJts..ll cb3 L..Jij 

-0.05) ):!SI_Jj.;t IAA cc .U:..I~J .fl/F (3.0 -0.5) ~ j.&ly BA c)c t;JWI 

'~ ,·,, ;., > '~.)I:., .:.11 t ..;--J'l I u:fo J J:!Lwll c)c uJI.Sll ~ ~ _;iJ fl/ ~ ( 3. 0 

8/~~ ~~ 16 c.;y.A-JI y9lLJI uJ~ ~ uJts..ll c)c ~JWI 44-)1 cJ)J.lll 

uJlS.ll J:!W l.J-4 ~l:JI ~~~ t.)'ll wjh. ~(2±25) o)yJI ~.J.:~J ~wk.~ 

~ ~}.~ 44-J J)J.:~ ~I wliiJ uJlS.lll;!~ ~ J.!)J ~.J ~ ·...>:!~1 c)c 

.fl/F ( 3 d.O' 0.5 ' 0.1) IBA LJ-4 ~):!Sly ~l w~l yL:JI MS kJ 
' 
.~~ o.Jfii.JI ~L:JI wJ~ ~ ~ ,~,·,,:.,, 

~Wl\ oJW\ t't....A ~ ·-<'1 ~Lal;;,~.JI ~ 
... • t,r- .. ~ ....r.r-

0---..a ~ r-'=- 100 L..=..i jj (14) ~_;b ~J 4~1 wl.al.:.~, .. <lll ~ ~ 

CC ~J f..Sh c)c )l.S (~1 ~I.J)I l.J-4 ~l:JI wb4lJI Jl_;) ,uJts..ll ,cJ\.JJ'JI) 

~~~ ~~>.~ J~l ~~ ·~..?- uJLA ~~....,Y. %96 J.&.Y ~~ J_p.S ~ 250 

~fll cJ.JJ J)L..:;.. c.JA ~j.JI ~.J ~ ~~ 24 o.l.J Magnetic Stirrer c.;~~~ 

~L___..., .J-:1 J .:, ).;, Jl k I ;,., !I '-I > -, ) J.l...-ll .) ).:, _,-,II ) g ?' .' ~I )I j-S .)j 

ual.:,~, ... <Ill ~ J-- 5 ~~ .r-4-0. o)~ 4.J.:~ .lie (Rotary Vacum Evaporator) 

4.1 ~i J ~I ~ ~I J~l J9J ~ . _;bi.JI ~ W~ ~ 100 ~ Wi.:.. J ~t.:JI .fi yJI 
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==========~~-------·-.. _~_·_._·l_~~-· --~-~----~-~._4l_;-_,_·~0_n _~_-·b~·JF======== 
~ ~ .~ ~} ~ ~Y ~yl ~.J Ethyel acetate J/J~I ~ ~ ~ fO 

~ ~ w ·.< 4..JjWI ~I ~i ,4..JjWI ~I w~ _ ... ~'1 '"' A...J WI Jt,~l . ,...)-.).J - . ~ . .J ~ c.s- -.J ~ 

{j.J~I rUJI ~_p.S.ll ual.;.-,,all ~ rl_,ill WJJ5. Jj~ ~ J~l ~ ul ~J J/J'll 

.w~~~~ 

~~\ ~l...,lij.'4oJ\ c) ~'J~\ ~ ~\ 

~ ~ .J U yr-J ~.L..;!.WI ~.Jfo ~lS ~ ~ _;ll ( 15) ~_;b w.l4Jc I 

w~ J_p.S.ll uol.;.',,,JI ()A o_):J 3 -2 b.i ~ '~~~ wLaJ.:.~,"'o.ll ~ w~~~ 

~LJI J_,__.h.JI lJ----a wi.):J 3 4-::JJ ~~.J .J4J:..I ~Y,-ii ~ ~.J.J ~l_j..il ~ JS 

·L.J.~I w4SyJI J~.J A.Jb ~ 4_,1 AJ'i~ ~ ~~I.J %2.5 jf.y ~~.WI ~.J_,!Sl 

.o.J4J:..I ~ t;~l 0 al.;,~,,,4ll ~ 

~u .L1tj w . .J .11W\ tJ ·-Ct\ ~t...,l.;,j,.JJ 4 •h!!1il\ ~\.i.l\ .)l.W.\ .. ~ ...,.-~\ .. ~ .. ... .. . 
u.:o..;--J ~I wy_;b9 .J4i ~ r-WI ~~I wl.al.;,~ .... Jl t;~l ~tJI .fol 

~~ H~ .J ()A wy_;.bill ~~~~I t).>JI ~ J~l ~ ~J Ji:,_;ll w\+1 ~ J.J:l~l 

~_,.JI ~t.;.. /olrJI r-_,lc ~ /r-~1 ~ fuL.:a..a.J 

:~J t.JJll ~J ~ 
r-~I'(PSB) (Potato- Sucrose Broth) Jjl..JI lblh:JI J.J~ k.J ~ 

pH j~ r-1 ,.;,-, ... ~ 5.6 ..L...jc k)l pH ~.J.J~I <Y~I ~ ,wy_;bill ~ 

~)\ ~ ·<J.J.J4~ 50 J~ J,olOO ~ ~l;..j <J).JJ ~ k_,ll tJ.J .meter . 
o..Lo.l.J 2r--·4~ 1.04 ~.J r-121 oJ~ ~.JJ ..l£ Autoclave o.l,..Q_;..JI j~ 

<JI.J3 'JI ,c31.J3 'J1 uJLS ,<JI.J3 'll) ~~~ r-WI ~~~ wLal.;,·,.,,J\ ~~ .~J 20 

,5.0 d .0 , 0.0) ~lfo. PSB ~3 ~J w'l ~I ~ A..;3 l:JI3 (uJlSll ()A ~Ull 

u.a.) J~ F. culum .J F. oxysporum <Y._;.bill .h.~~~~~ k_,ll e::.9J . %(1 0.0 

lSI .b., 1_.. ~\_j \J 7 ~.h. ~ · L:. o ' · b.i l.l.u!{J.o 5 · u. JS,l hi 
.) .J c.s- - f' - ~ - -~ ~ (..)-4 - y;= .J 

(Control) <YY ~ ..)~3 t:' ~~/wi.J.fi.o ~ c31>.~.J (PSA) \..blh;JI J.J~ 

o)~ ~.JJ ~ w~l ,·,·,;., .... _)~1 0 al.;,·,, .. J\ ()A ~l:..3 wy_;bil~ ~ 

c3.J.J ~ (.)-A cji.J.J~I wl....;!~ ~.J lA~ r-Yi 7 o~ ~I w3~ r-f2±25) 

,-, lili,. (Vacum) J .;,l.;.JI .h•,;., 11 j~ ri~~.J .Whatman No-3 t~ &.JJI 
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========~~-------~-~ -~~---~--~--J-~_·4_;_~-~ --~--~~-· ----~lF======= 
24 :;.L...J r-60. o).J-=~" ~.Jj ~ ~~~~ u.;al~ wy~l ~~_,WI &JJI ~l.J) 

: ~'J I ~.b\....JI J! _, _;hill wl;JI uj_,ll yl.. • .a:i:.J ~ ~\...a 

(16) ~~.,1 a.!J.,ll wJJ- )=JJIJ ti»! wJJ = ,;hill wJJ 

~'JI ~.bt.....JI ~ ..b.iull ~ I .... A .• .~~:.. .. .. . ... . . ~J 

6Lil\ ~~ ~· .L~II · · - wWI . L~I\ · · .. .. .. ~ u.JJ . ~ u.JJ .. 
(17) =~I~ 

w4JI .;hill uJ_, 

~lli.ll 

. u~ ·"" 11 ~w_j "'I i · ... nc • W · ~ ··'-,:..'1 j; .~~~ • •• <~ u-..;- . (j JJ '-"""" .... ~ (.)A .. ...;---- '--J'" QJ......,.... 

~ tj_,WJI ,_,1.,., 1\ MS ~-' J ~} (1) J_,~l ~ ~L::illl ~ 

~ jj (ji.J_,~I uJts J;W <} _;/Jb .U uts (ft/F 0.1 IAA + ft/F 3.0 BA) 

. Li 8-7 · ~I .. ~· o~ %100 4J.<"'··11 :i...J ··,...!I\ t ~~~\ ~ f'.. ~ J.)J .. .) ·-' _,......-. .. ~ ...r . 

Dianthus I!·. -~ 11 wlul '\ ~I · 1\S · W · :U · ·-1. 11 t .~~\ · .<-. (1) J ~ U.lU ..?-' . 0 .)J 1..>"'"' Y- (.)A -~ ..r lY-~ J . 

IAA _, BA 0-a ~ _11SI_il:l r-c.WI y.L:JI MS .b._, t) caryophyllus 

o.lAII 

~jll 
eJ~' [llil ~' JJa.ll 

~~I e.foll • LAlli .1=~ i ~ J 
J:!Wll 

% 4~1 
('~ 

-- -- - - 0.0 + 0.0 +MS 

8-5 75 15 IAA .fl/F 0.05 .fl/~ 0.1 BA+MS 

-- -- -- IAA .;Jf~ 0.06 .;Jf~ 1.0 BA+MS 

-- -- -- IAA ylj~ 0.05 ylj~ 2.0 BA+MS 

r-4' 8 -6 100 20 IAA .fl/F 0.1 .fl/F 3.0 BA+MS 

MS ~J f'l~l .iu;:. %100 ..):!~ ~ Jy-a.::.. ~j (2) J_,~ ~tw WJ~i 

~ 6p. JJ~I .)~ J~ <} o.)yj b_,ll..£ ,_;Jf~ 1.0 jfo.fo. IBA ~ t;}::JI 

~I.JJ i~ ~ 1"41 (9) ~j :;~ J)G.._, ~ 4.8 ~ jJ .JJ~I J_,b J~_, J~ 6.6 
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==========~~ _______ .. _·~_·_·~_. _r~_· _l _~_~ ___ ~_-,_.n_H_;_ ... _.n_~_-~_b~lF======== 
~ ,·,:., 9.;. .,1 ~ dQ~}~I ~ ~ Y-~1 ~ ~~ ~ ~ ,~~~ t .. /il 

.IBA 0-a ( 0.1 ,0.05) jfily ~ ~-'WI .l::a~}il ~ Y-~1 

~ j)IJI ~jll o _)jill ~ .J.J.) k_,ll ~ IBA » yl 01 J-'~1 0-a ~ ~ 

. b.:l\1 U-.1 Y- . • 

~_;ill w4 (,t.J) uJL.S 0----A ~UJ\ ~.J· a .;.\\ t..r-!~1 Y-~ (2) J_,~ 

IBA LJ---.a ~~ jfil y ~} w~l yUI MS k .J ~ Dianthus caryophyllus 

~~I t.J~I ~I.Jj 0-a t:H\...J 4 ~ 

~jll 0 .1A.ll J~JAA 
~I .l$. J.lL4 IBA J:S .. 

~t.j)UI bJI 
~. ....>J 

~. J • 
Jj~l (%) (ft/F) 

( f!J:i) (~) 
17 1.1 0.3 33.3 0.05 
20 0.9 0.6 33.3 0.1 
11 1.2 2.6 50.0 0.5 
9 4.8 6.6 100 1.0 
18 1.1 1.6 66.6 3.0 

JIJJ~I ~U 'JIJ.Pu 4~1 ~t.<2l;; .. ~,.JI 64 4~1 ~4S_;..JI c:,p ~I .1 

.4nJ··u.ll ~IJ)I 64 ~Ull JIJJ~IJ 

~:1\ u)JI ~~ ~:/\ u)JI 0-a J_p.S.ll cJ<'\.;,·,",JI u) ~~till\ w~i 

ual.:,·,,, All ~ 4Yf9JI w~yJI .)_F.o.J ~ :u:;.) 4!~.Al\ ~.)_,lS 4.!~\ .ljc ~~.J 

y\.) w\ - L . _(•, ~j ..l;.:, _I . _"\1..:• . . "\II .ta~\ 4...J:jluJ\ y\, )U ) __ (1\ 
~ .)~ l.H_,..,... • .Y.J ~ - . ..» c.,?~ 

.(15) Callie acid ySy .).F.-.J ~ :u:J.) y.J-iJ~I ~i ~ o~ 

u4JI uJ_,ll ~.1;1 U;)=.ill JAi c) rlj,JI ~~~ ~~ ·<2H; ... an ~b .2 

r-L...:..ll 4_p.Sll wl I al.:.•,,,.Jl ~~.J ~ ..)/Jb ~~ ul ~j (3) J.J~I ~G.i ~ 

L)j~\ Lfol.h.il b)~) ,Y\Y'l .h ~ LJ:!.;bill _JA-i 4.J.) ~ w:/ ~~ ~ ~.JW\ 

ul h~ ~, :U).iJI ~ \.....~ w:/Yf9JI ~ ~}..:JI .b~-'~1 ~ LJ:!_;hilJ w~\ 

uJ~I u :o ;,.:, ·,1 ~j . yUJI ~ LJ:!.;bill ~1J ~ ~ f+A .J.J.) ~ w'i ~~ »' y \ 

ul J3~1 ~ ~ ,~1~1 k_,ll ~l 4.!~1 w'i ~~ »I.Y o.)4J ~ w~l 
~ u).i.o ~j ~ _;/JU '--+! A.!.)_,ll uJts ()-a r-l.:..ll 4~1 wl . ..,I.:,·,,,A\1 
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==========~~------~-'-~ -~--~--~-·_J_~_;_·~-;-~---~-~-~----~lF======= 
~WI &l.LS_, .J.JWI 0--a ~WI ~I.J.J~I 0-a ~WI rWI ~~~ wl.o\.;. .. ,,..o\1 

wli....ll;l_, b; tr, ~ ~i_, _r-.bill wt.;,.. uJ.J J!i ~ ~ ~ uJ\Sll u-o 

0,!..;---bill U-- J__.S.l ~ 0.114 .J 0.15 3 ' .. I ·~ ~J % 10 y ~I ~I _;JI .lk. . 
w4-ll uj_,ll ~~I ~.Jti.JI ~ lur~ JI_;JI ~F. culum, F. oxysporum 

ul ~L.S J_,.L;JI 0H L-S .JI_,.._:lll ~ 0,!_;hill 0-o ~ ~ 0.301 ' 0.474 

F. oxysporum _r-.bill :a bt•4 ui.S %10 ~jlll ~ .lk. ~~~ w1. ai.;. .. ,,JI 

.% 62.1 WL;JI_, F. culum _;hill~~ 0-o .fi.l ~.J %67.7 ~ 

_r-.bill %10 ~_;JI ~ .L.Jc. ~~~ wl.oi.;. .. ,,..JI ul &JjS J_,~l ~ ~ 

:L...i.Jl;JI F. culum ~/ ~ ~ ().<l_»S! ~J 1.67. 7 {wJ F. oxysporum 

.%62.1 

~~~ rL..:JI y~l w1. a !.;.· .... JI 0--a :a 91·,.;. 4 ~l_jj AJ~j __»ib (3) J.J4 

F. oxysporum 0;.;hill ~ k_, ~J (~La:JI u-o ~I.:JI ~.J_,ll '~.J_,ll uJI.S '~.J_,ll) 
.wt.;,..JI uJ)I ~~ F. culum.J 

F. culum F . OX}'sporum 

~~~ u4JI uJ,Jll ~~~ u4JI uJ,Jll ~Jlll J..uUlll o JWI .. . 
(%) (~) (%) (~) 

0.0 0.301 0.0 0.474* 0.0 .'aj .Jti.JI 

8.30 0.276 38.8 0.290 1.0 
11.2 0.267 47.0 0.251 5.0 cji.J.J t.; I 
35.2 0.195 55.6 0.210 10.0 
32.8 0.202 48.1 0.246 1.0 
51.1 0.147 55.9 0.209 5.0 cjl .J _, t.; I uJ \.S 
62.1 0.114 67.7 0.153 10.0 
20.5 0.239 41.7 0.276 1.0 ~WI ·1 ~I 
37.5 0.188 53.5 0.220 5.0 

. ~ .).J 

53.8 0.139 60.1 0.189 10.0 uJ\Sll ()A 
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==========~~--------··_·_~_·_~_r_~-·--~-~----~-'_·4-';_;_ .. ~_·n __ ~_~b~·]F======== 

~ 450 1 

BA ~ ~.Jj.JI MS ..h....J ~ ~I.J.J~I uJlS 

~IF 2,4-D 0.5 +~IF 0.1 

..h.._...,.J ~ 0\.JJ'YI uJlS tY> ~y..a..:JI t_;!'YI ~~ 

IAA ~IF 0.1 .J ~IF 3.0 BA ~.Jj.JI MS 

MS ..h... 1 ~ .d..J · · ·_.:. 11 t ·~'YI h:i 
_j ~ -~ .f Y.. 

~IF- 1.0 IBA ~ lj}~l 



=========9~-------~-~-~-~--~--~-·-~-~_:·_4_;_~---~-~-~----~lF======== 
~\.WI 

..6_...,_,]1 ~~~I t.)~l U:foJ JAj_;ll w4-i ~I.J) uJts.l o~l ~WI J 
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