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Abstract
Gl adiolus is commer ci aflrles hglryo wna rtvhersotuegdh gcloardmnso laussd c or ms
mont hs or even more depending on cultivars. It creates hir
research aimed to break the deohomancyi mé gghrdughusheoampl i

regulators wunder field conditions and to observe the <cert
Freshly harvested corms of two gl adirmd udesadltedvaansd whaked
1mM solubeoamsylbé&mibnopurine (BAP) for 10 hours followed by
gi bberel l3)i cf carci W5 (GAur s before planting on mi dges iild etdh evaft
Treat meantt Q.GBA mM in combination with 1 mM BAP) showed maxi:

and more nol(6of52buwadhdcobr.®9) in white prosperity and Amster
powietichanges in biochemical attributes including total s o
ng/ g and 28.58 ng/g), gibberellic acid (105.63 nghkg and 11
in white prampeeir dgmaocaompared to control corms (2.26 mgl/g

ABA, 25.08 ng/ g3 and e3decl iwve/ly. GApvalsi aasteifaun dafo B AR uared t Gl
of corms of two culmtiawnar Whinel pdiosgp eAmstyer da

Keywords:Benzyl ami nopurine, Bulbous plant, Dormancy, Gibbe
Introduction Theermination of dormancy o
way which takes l ong period,

Gl adi Glbdiolss grandiflorus) i s a parteinfniiailal |y through di ffer

bul bous flowering plant bstangsti ¢atilorn,dastra&t iffaimd dtyi.o nT
gendlgdiousconsi sts of about i A6 Dudcipreg itelse gprmamiggoawt her &
which 10 species are nativé Wormanayi aGhadi @ab0s bebomgs
suPaharan Africa (Gol dbl att ev& atMandommanc g $99&turally,
Manning & Gogl.dbQlaatdti,ol 2100 8idse pemnime romi atlhley cul ti var (I mar
cultivated and propagat e hasexwedn yr etploreegh tot breec
underground corms. A cor moi 8armen tuanldtes Wir mailnsdd phogdn fliieldl y
stem that provides nutri eldélsi adnutrhiunsg, esagnrdo ullt B @anbgr i (¥Y/@hjalnBsnaal
etal. | 2007). The cultivatedAsaqr nml 9p7r6oed adi®ersil &S kM Wandj ad s &
cor melhs awhei cusual ly harvesl®83;af Retrdr d.rhap 2 Gni@Jitact@rosni doefr e
senescence of above groundlpeaernsati Cer mo»r armncdl doromeelash neerg
nable to germinate soonthétarmnrmafcyngerfirmdn foi §l aedvie
nder favorabl e environmemt8adletaDwa i ®8 4 pn&i nfzdbrur ger 1 a7 s
eriod of time due to occur MThermphysologidal edents widach tead. to breakdown

Dormancy is defined as dorinencytar mg get ecompletely anderstoode(Hakhly a

T C C

viable seed to ger mi nat e, ala 2008.r Howeves, pttere i afei certhin | pbysialogidal o f
in a particular set of e nparametens mehicht aade helpful din tekpainig thih a t
evoke germination when t hpbenomansnt ras cdormaney regulatiore ish assallyb e e |
terminated byaretiitfhieadi anlat meassdcaten(r Bith nthee s floatuation in levels of growth
1990). The dormancy pr ev aredulatorsi and ngeowth inpibitars t(\Wareingy c1B7d)d i n g
ornament al bul bouserdgil,an(t s Piffedays phsiological bckagdes occurred during the
divided the bulb plants i shiftiogoftplant ergan frpm the gosmnand gondition ¢ the a s |
occurrence of dormancy, ¢ menglgrmant staten The endagehous levels ofl ahscisi\dcidl i u |
and a@G i ol i, exhibiting dor(Bjiianaygtal.ol9HrKimetzlt OMdYamazageeal.,i od s
of ti me, group |1 consi s fl995) and sucmsel(Hopsan & Davier8; iAguettazt s | an
Narci ssus which have dor malnt990) drepassociatedwith deyelopmend ahd release ot i m
group 111 expresses no sidpmanoyfin pulbs. nThe gndogamousndevet of ABA d i

best sy mbiolliatiiead by decreased during breakdown of dormancy in ornamental
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bulbous plants like Lillium, tuberose and tulip (Nagar,per chl ori c acid to prepare sa
1995; Xuet al., 2006). Ganges in the level of phenolic measur ement of starch content
compounds are also associated with the release ofiebd of Mal i k & Srivastava (1
dormancy. There is evidence in many plants includng The extraction and analysis
dormant potato buds (Cvirkowvet al., 1994), Pistachio absci si c aci d was done eaccord
(Zahraet al., 2009), inner buds of onion bulbs (Benkeblia¢/. ,  (2004) . The <corms were (¢
& Selsdet-Attou, 1999) which have high phenolic | i qui d nitrogen i mmediately
contents during dormancy but decrease during sproutingt 0@ €88dC unti | analysis. For ¢
of buds. Starch is a stored form of carbohydrates in planté, | Ssue was homogenized in 7
and conversion of starch into sucrose and reducing suga'F'sO mogenizer. The samples wer

was observed in sprouting of bulbs (Maisand Mizuno, OV er ni ghtJst Aftiengtamtdextrac
1974; Miller & Langhans, 1990). The release ofYSi ng Whatman filter opamars N
dormancy is also linked to the combined effects off V@porated under vacuum from

accumulation of soluble sugars by mobilization of starchV@ S c¢ol l ected in separate gle

and decline in concentration of abscisic acid and othe’i’hase was adjusted at 8.5 by
germination inhibitors (Xt al., 2006). buffer. . The aquaesohuesd pahnaob €S ena
The freshly |ifted gladlto\arue'se cloly MsS ¢ V&'uhbemtg:] Cdsed’l"’}ﬁ
ar ea having favorabl e e i ijrué‘ﬁ,r‘?\ ntagtj %éndw e
dor mancy is alleviated th?%ﬁgaﬂ"'atég?%gge'Po yIapeptl ecra}£8|r1 d
plant growth regulators. ToheP &gt 1ong ¢Thynnelyygfipalhy. ef
the effieneyl o6 @cbth and Behé§I sAMIFur¥a%e s/ ubilized
break the dormancy of fre3&iy €har""\i"‘es's?b?H ?Oa:?@- R@aadzy
under field conditions. anif’hgﬁgm&rl@ CRil ddMe MiZPl ™M *h athg
occurred in corms after afpBi dating3rc gf ump o L emP ey &t {i e
be analyzed. aC|d_W_as de_tected by wusing U
abscisic acid, the fl dandate

Materials and Methods d et eatt e2d6 5 nm wayve | en g t h

Plant material and treatments: Fr e s h | y h ar vSasisticalenalgsio r ms

of t wo Gl adi ol us cultivars, whit e prosperity and
amsterdam, were taken to thhbhe |fabotranioaly efxoprerdIimeandi nva,
grading and descaling. Theothpbeakrétydy Odbomantdesdogms (REBE

soaked in -Beodaylioami mdp whr. i5Col (BAPrdadata was statistica
and 1 mM concentration fopfil1Wahowmsef ol AMNRWA)byeamd 0t 1
0. 2, 0.4 and 0. 8f omM 1s50 | hud i ot hosith eGAo mp ar e d through | ea
control corms were soaked(lb®D)y tiastdi sAlill |tehe wat &tri & toirc

hours. The corms were plansedgobhPbESdgestt war gc0.@nas it @n ipfl

di stance ofw6toncbesdiasdamoe of 24 inches

in the floriculture ar e aResglt Institute of Horticul tu
Sciences, University of agriculture Faisalabad, Paki st
The dat a of environmentalTheconeptl| bAs ofi nenaliysags of
temperature and humidity ionfcltudd n@x p¥ied miebnftcaefdsr g tee @h s
obtai mend Afgr i cul tur al Me tvead ri ®Itd eys  a0ed |t h @iffabllng er act i
uni versity, Fai sal abad and described in figure 4.

Germination % and number of sprouted buds: T h e
Morphological attributes: The ger mi nati @apppeéecatnhvagef O0.5mM benzyl an
was calculated after 3 weevkd hofgiphblaenelnlgi €« orams di n( @ .hkml
while the number o'fwe B pr mg eseothi mbautdise nd prermc €8t 8% % t o 57.

cowenmt Prosperity and 31.11% to 6 ¢

respectivel y. Maxi mum ger mi na
Biochemical analysis: The bi ochemi cal apnadr a8nbe t6e6rys) wwearse obser veidn i n t
al so quantified after 3 weekibi obhteewpemwi mantl. MMt BAPsS dIn
sugar s, reducing sugars &amét @odamevdkdececics gNeostlgeearns nwer en
measur ed spectrophot ometriincaclolnyt r ®lccoodmangafter fttthe ee
protocolealof RLAB5). The cdqgFmg. welrfe) .exknactomd r ol cor ms
in 95% methanol for total apseraoldiaan, c dn t5e&n tasn da nld. 7nbe alswd s

by using spectrophotometetrreatmendtdiz;i@. 8 ®@ombp reaitd conl wot h

Ai nsworth & Gillespie (gDerydged Thhiegh&EosF2nbadde réeo 5 &n, roe
homogeni zed in 80% et han(oRl aapd 1)sup@irmmémalt| iwasaci d |
di scordedr iaffugat icem at 35®G@nezgmambno@Bumimat dad l ess e

and residue was washed t hruintbeerwi ohi ebba®ol s groo urteendo v ec
solubl e sugar s. The resibdeunez y wa mi ndoip@us ¥itneed ( Fing 52 %
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Table 1. Analysis of variance of different parameters in response to treatments.
Dependent Variables Source | df | Sum of squares | Mean square | F value
Germination % Treat ment 8 35064. 3 4383.0 143.5
Vari ety 1 642.11¢ 642.11 21.0¢%
Treat ment 8 240. 28¢ 30.53€¢ 0.98
Buds per corm Treat ment 8 151. 46¢ 18. 93¢& 28. 4¢
Vari ety 1 0.024 0.024 0.04
Treat ment 8 2.73 0.341 0.51
Reducing Sugars Treat ment 8 2.939 0.367 22.1¢
Variety 1 0.004 0.0014 0.27
Treat ment 8 0.181 0.023 1. 36
Non reducing sugars Treat ment 8 86. 315 10. 78¢ 42. 214
Variety 1 3.471 3.471 13.5¢
Treat ment 8 1.458 0.182 0.71
Total soluble sugars Treat ment 8 117. 43¢ 14.68 73.5¢€
Variety 1 3.32 3.32 16. 64
Treat ment 8 1.636 0.204 1.03
Starch Treat ment 8 772.85¢ 96. 607 12.0¢
Variety 1 34. 752 34. 752 4.35
Treat ment 8 6.513 0.814 0.10
Total phenolics Treat ment 8 225239. . 28154. ¢ 303. 2
Vari ety 1 49913.1 49913.:537.6
Treat ment 8 15636. 8 1954.6 21.0E¢€
Abscisic acid Treat ment 8 5374. 31 671.78 26. 4¢€
Variety 1 14. 664 14. 6614 0.58
Treat ment 8 54. 144 6. 768 0.27
Gibberellic acid Treat ment 8 34462.6 4307.8 43.01
Variety 1 1698. 8¢ 1698.8 16. 9¢€
Treat ment 8 148. 841 18. 60 0.18

*p<0. 0p<ss0 .*00 1
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Fig. 1. Effect of plant growth regulators on germination and numbeg 0 | u bl e

of sprouted buds in dormant corms, + shows SE of tbpgieates.

Reducing sugars: The quantity of reducing sugars increased
in corms after application of gibberelic acid and
benzylaminopurine. Gibberellic acid at 0.1 mM concentration
in combination with 0.5 mM Benzylaminopurine gave 0.48
mg/g reducingsugars which increased to 0.94 mg/g at 0.8
mM concentration of gibberellic acid while 1.20 mg/g
reducing sugars were measured at 0.8 mM gibberellic acid
along with 1 mM Benzylaminopurine. Almost similar trend
was observed in Amsterdam (Fig. 2A).

Non reducing sugars: Corms of amsterdan
0.8 mM gi bberellic acid a |l
benzyl aminopurine exhibited !
sugars which was the highest
2B) . I n combination of gi bbe
benzylwrmimeop (0.5 -MmMVucitnlge snuag
were recorded as 2.42 mg/ g, 3
and Amster dam, respectively.

Amsterdam showed -medecamguiitug
(2.49 mg/g) compared to White
Total soluble sugars: Tot al The total ¢
contentt riemtedn corms was 2. 26
mg/ g which were increased to
7.06 mg/ g in trealtoveqtwi(tOh 81 |
BAP) in white prosperveéelyy.and
gi bberellic acid (0.8 mM) i n
benzyl aminopurine yielded 3.:¢

sugar s i n 1 mM i n
Amsterdam, re€pectively (Fig
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@ White prospenty
O Amsterdar

(mgg dry

Fi
(D

gEf Rect of plant growth regeldacomg cmugaedud¢iBng swgads sPAUL
) of corms, +* shows SE of three replicates.

Starch content: Figure 2D showed GiHb@'ellihhcﬂl:helGi@m@U@u|Df: aci d C C
sg¢rch (32.05 mg/g and 35.i3n8rma/s®) alffefORr @kt mEMT Mas

and started to decrease (304 /_F@rn:g-/rg wBMidt 8 2p BPs g/ i9t)y |
treat ment 4H&l.olngmMviGA O.53dT}|\/| AR) i

ih®rease in gibberel

white prosperity and Amsterdam,, r ogrpn%ntc'@/.\ﬁ‘adfyldﬁcr-rggse
decreasing trend of starchr ecnontent oniinuped, anndcre
miinmum val ue (21.82 mg/gp%n% 2t 9Fs R (?g PO !
recorded in white prosper¥3s RAUOAMRT et Baml G20 BBl My
gi bberellic acid in comBMRADNRAREhONywiWipt h 1 1mMy benzyl e
benzyl aminopurine prosperity and amsterdam, res
Total phenolicss. Among treatment s Discussipk control cor ms

showed 312.54 pug/ g, c254o.ntdenppg/ g tot al phenaol.i .
which was decreased to 114N g]ﬁ prq%%t/s. dy, thg ﬁp.pgcgtlonpop PAP N
response to tr eiart neerhb i(rDa tSHOBRRALAS Avith gibberellic acid was effective in

mM BAP) in white pr os p ereakingythe dermamcy ofacaims and alsq imcreasing the
respectivel y. I n over al | numbkeudf spoutedtbhds. Theser resslts supporigdntbet e r
yielded | ess amoundt coofn tteafihdings o Bathribe & iHoushaand (2013) in that the

the treatments compared tcombisebapphicationoof GA#nd BAP&vhich fesulseg i@ r i t y
(Fig. 3A). increased germination of dormant seeds Kaflussia

- o . _ odoratissima. Similarly, Rossouw (2008) reported that
Abscisic Acid: Highest value of abscisic acid content application of cytokinin in combination with GA

(64.‘28 and 59_.9Qg/g) was observed in control corms of .broke the dormancy of potato tubers in a short tand
white prosperity and amsterdam. A gradual decrease |nI ted in i . th b f t
abscisic acid content is recorded in treated corms®>0 '€SUlt€d Inincreasing the number of Sprouts.

compared to control corms. Treatment of 0.4 mMGibbgreIIins act synergistically with. cytokinins as
gibberellic acid in combination with 1 mm Mmentioned by Gardnest al., (1985). This may lead to
benzylaminopurine showed minimum decrease (28.7the assumption that low concentration of plant growth
and 25.86ng/g) in abscisic acid in corms of white regulators may be effective and also eamical when
prosperity and Amsterda(frig. 3B). used in combination.
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The endogenous l evel s Ffregs oat borrnadscaws| Adbtescernss i eodd | a@s
owth inhibitors have a flaeyorol enkaead tvhiet hr edghu,Imee2rid; i
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