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EFFECTS OF GIBBERELLIC ACID AND PHOTOPE BRI ON
FLOWERING OF YOUNG SEEDLINGS OF
ORANGE JESSAMINE {Murraye paniculuta (L.} Jack)

iPengaruh gibberellic acid dan photoperiod pada pembangan scedling
arange jessarine (Mrraye parfcalats (L. Jack )

Hnsnn Baser Jumin ™

ABSTRAK

Iivedoperind alan pibtierellic acid (L2l terpengaroh ler-
hadup prmbangass seedling srunge jesindoe (el
pacieafonn Lo Jack), Teriakoas 2 kall semprok dlengoin
A2 pada kenseoirash 000wyl di bavak 16 jaea phocoe
period memaen perdhusgann bebih asal dun meninglat.
kan proscalase |53 ') prmbanpaas. Lebsh tari K05
pembaipann pedn omer 91 hari seat lansm (61 haed
cetelal dissmaorat dengan GAS, sedangkan hanga 353 %%
ibari kecambal pads peciskuas loopn GAad bechiunga
peda umir 15 bne sctclalh benam, Romsenlsasi GAld
vang tiogel walanpan lthowah 16 Jarm phutopeiisd akan
anezphioninel prmbnrgasn. Lila phnlapesiml H jam sam-
ji selama % buban dipeliban bdak miogpen secillang bar-
bumga, Analiss Lisuberan sorhek i {pollen) donpan ae-
sylawarnine staining  yang dibasilien scedling mcin.
Jukkai ebile dori 90 % pollenaye subor, Iennek, ykoran
dan Jumink crpan Tnsga pada scediig wlalah sama de-
ngan bentuk biitge ioaman nocmal. Pembangann kofua
rmenl panla wmir 2 bulan siclsh berakhirmes prrnhi-
npsin pertone bila seodling dipeclukuban dengan (LU
il L AS dan dapelibara i haswal 16 jam phetoperad.

Eoiba-kata Kanei ; Flaral bod, gibSoeeflic acal, juvel Ney,
Murrays seticnlitg, oringr jreamine, jrechiloss om-
criag

[N TRODECTION

Drange jessamine (Murrava paniculms) s a
member of orange sublamily and is pofontial
cermiplasin source for muny irat desizable for et
rus ract stock improverment includug sesistance
pi pestoand pathogen [Swingle and Reces 1967,
O e other hand. the woad of geaus M penica
fdee 15 valued and the free has polcotial a5 an or
narmneinial diue 1o its lorpe white flowers and ol
teaciive red froics (Sykes 19AR) The general mrea
of prigim of Muiraya iz bebeved o southeasiern
Asiz, ancloding that from easten Arabia cast
Plulippines and from the Himalayas south o In-
donesi oo Ausiralio.  Within the farge regions,
nurtheastern edia and norhern Buzia wers be-
leved 1o ke the center of ongin, il may e as im-
portant due e the diversity ol species found

* Fakwilas Ferdnnazn Diilrcisaias 1slam Kiae, Pelaoharn

therg, wnd e svsiem of rivers thot eould buve
provide despersal o te south (Mitoer ol 19670

Juvembe peviod is major ebstacls 1o the breed-
ing nf woody plants. Juvemlity is the porisd G-
pwzen secd germination and de time when the .
ability 1o Nower s attained and maintmned by the
plunt (Hackest 1985) The delny in Nowering
cused by @ long juvemie phose ovcurs in gitns
anid i1 related gemern. Relivble methods o he
sharien the. juvensile pericd are reguired Ly over-
come s major obstacle in eirus breeding pro-
orams and o aceclerore the production. of i1-
proved geaolypes.

Flowering of weody plants 15 affecred hy gho-
wperiod, fwmperaturs. plant seowih regulalor:
and by genebe factars (Zimmesman 1972 Fack-
som and Sweet 1973 Berner ef ol PO03] Cubine-
pelliz acid has beew found fo promote (he preco-
ciaus flowering in very young swedlings of ver
twin coniferous species (Pharis en ol 1965, Phans
aisdd Morf 1968 Plaris ol 19700 Precocions
flewering of M. pamcnfaie ocgor in o when
plants derived Trom proweglasts wers cultured un:
der 16 W photoperiod i growth chamber (umin
and Mito 1995 1 Nowering of szedhngs counld
b anduced and the flowers were sinilar in form
il Tunction fo fhese maiuee ee, such a shsbom
winidd be promising Tor stwdics on Tlowerkng and
Juvemiliny {Fuer eral. 19475 Higld e af 1967
Twnminsn ancd Oba 1975 Snowhadl e ol 19840,
PoBdly when poeliens could e made awvinlable
carlier. 1l could he used 1o breeding purposas.
This paper deseribes the elfecis of photoperiodl
and pibberellic acid [CAx sprays on Howcring
seeidling af ML pasicalee,

MATERIALS AND METHODS
Crermrimmiion of seeds

Sepd of M. poaicaleia were obrined from the
permplusm cellection at Faculty of Agneatiure,
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saga University Japan, Seed were phced in irays
comaming 73 % opear asd 25 % sl v amd
kepl under precnhouse conditions (20-23%C for
M duys: Seedlings were sclected Mne woiformity
m growlh habit and size ar the 2-feaf stage arnd
trimzplanted oo 0.5 1 pot containing 30 % pew
anil 5% gand

Effect of gibberellic acid on fTowering

The seedlings an B leaf srage were maintumeil
i wiowtly chamber @ 23°C and alluniinded
with fluareseent ks ar 329 ol n Lelvith 18
phaloperiod, GA; weatment was carried ool am
medistely ufler the seedlings were ronsplanted ta
oz The seedbings wers sprayed with either dis-
tilleel s e D0V, L1, 3 0 zimdl BLRLI |:|J__l|"' A
once & woeck for 3 weeks, Conventration of Gy
wene chosen based wpon prelimepary dose e
sponss frial on slock seedlings. Another scrics of
expeTnent 15 repeated spravs of 001 mel” G,
swiere oy andd the seedlings were kept o 2570
under 18 b photoperiod a1 52,9 pmaol e lght
e nsity

Lffect af plitoperiod va fowering

Thwe seesdlings ot 2-leaf stage wers lolinge
speayed with 101 mp ' GA; once & week for 3
"1|'|."|.'|‘|.'l- i]ll.d :||L‘|||'I|i'||'||l\,!|| I & f_"l_l“‘“ ';.h.g|r|'|hl_"| i
S5 and ilMuminated with fluorescant ltbes
529 pmol.m™<" wilth either 20, 16, 12, or & h
photopeniod, The seedling was also cxposed 10 a
high light intenstty at 749 umelm® 5" for 8 b
phestoperiod 1o distingush photeperiod and pho-
tosvathene effecls,

All scedlings o this experiment were mittully
grodvn under geowth chismber comitions for [
manths. The sesdlings weore hand waresed cvery
tizy. Seedlings were subsequently fertilized with
w L1 % Hypones selutien 1 month aller germi-
mativn and nnce @ menth thereafier Pest contrel
procedicres were ot ased beoause they have been
shown o infMueese Tlivwermp i orpige suhiame-
ilw {Bviost 19700,

Measrententy

Vopotative growihoand flower Tormation was
sl approsinately < months afler germina-
Taam Mumber of nodes onomain stem wis
coumlel from mest basal rode 1o the pode neares|
e the apex. The munber of branches megasured
wils recorded at the main siem noede. Tor pollen
viahaliy test, pollens were suspended n 141 %
(vt peetocarmine and counted under aomiczoe
Seipe

Nrasissical aealysis

Agalysiy of varimee was used o staliztically
analyse the dots, Significans differences betwesen
trealments  werne  established  with a2 paored
Doncan's multiple range test, All expersments
W rL'.pI1|_':|1|.:|j i least baeelve [immes

RESULTS AND DISCEUSSIONS

Under u 16 7 photoperiod and low fevel of
Gy (IMH mel” with 3 sprays), Noral bads
formed approsimately 71 davs after permisatiol
07 41 chiys wbter Ga dreatment CTabde 100 High-
eal percentags of sredbng Jowernng was also ns-
sociatad wath elthear flowenng {Tanle 1,2 and 33
Crver B0 % of seadlings Nowered 91 davs atler
gernuination &1 days after GA; applicaiion),
whersas onby 333 % of e szedbngs wiathoat
Gy flewered 126 davs after genminonon,
Phams o high level of GAy freafments have @
capricd veguetative growily, hut inhibied Oower ini-
tiation:. Pollen viabiliey of Gas-mreated seedlings
was nver Tl 5 as assessed by soercoarmine sloim-
ing. The fower shape, siee and organs in seed-
Ings were same 05 Bowers of mature M poner
fd plants CFe Th ol sel aod development
was wormal. Floweae blossomed  approximaiely
20 dave afier the foral bud emergence. Flower
bruds wizre obierved wl the original shoot termansl
and shoot lateral, The emerscace of foral bud
ccourred al the same ime on the shoot termans
and shoots Iateral. The fatecal oral bud devel
erpzed ler tham ermiinal fToral bud

Table 1. Effcet of Gibberellie achd on vegetaiive growib amd Mescring of AL penisaivin secilings 21 22°C onder 16 h plo-

Lipersl Tap 5 F|II}IILII‘:.lEF!:EHl_.'I'F'_I!‘l_I_

wlrsL fvwecing)

Ak AR W, ol misle Moouf Ficst enwerpence Mo of Mo First npening  Perorntape of
mg per Lienglh Jier plont tiranch al Thigal il eal Dzl v ol Mower seedling fow-
| ey g '|1h|_n|__ fdaw]™ A _jﬁl!ﬂ_ E: {elawp® ecred (7R

{AH] 6.5l f el 300 11U, Ta 1.5k 1357 A% n

AL1kd e 4.10ah 158k Tl .1 Ul #4353k

Lt T.2u n5ed 4 3 &7 I, &l 1413 2xac

L.k T .ad 4l . IR LEUTY

LA XA Kl E2d - L] - did

Aleans willin o colomm followed by (he some Leikor are not sprificantly differend of P= 0,03,
i Thie propardion ol paraiselee was il aliscrved io e 5 ik,

L] Alter zorminadion.
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Talsdle L. Effect ef sprayinp Fregpeescies off 1,01 rl'm'l'I giblerellic acil va vepelafive growth and Moweeing W senfeuialia al
TE uisder 160 b plingopeciod Dor 5 ianthe aller geemiaalion

Frogseewy  Stem Mol T First enerpence Moo of Mo Fiest sguening Percentage ol
ul spzay Eength undr per krunch PE 4l flaral Banl rul hod nf Mouwier wecalling

feml [HEE! plant ulay i pElant iy it Mawered (Y
Ax S1a ERIFT 250 Tl Aoy LINIE] Al ka
ax Lih Ak 2.Ha FEEEITH 1Al 1M, i 1&.Th
% S B3 .54l - LKy - [ X
Ha .4 5.7 3. Fal i Q.0 . b0

Sans within a cobpmn Tollowed by the same TelLer are 1w sl;,nlﬁwnu:.' differesnl at ['= QRS
=) The pragnrtica of parumeler was ool deeeved i the 5 maonils,

4 ANer germinadice.

Table 4, Tdteas ol phodoporind on vegoealive prowlk amd Rowering of 8, pacicadon seedlings sprayed wifh 200 mygl! -
kercllic acid and kepl m prowth chammbier ot 255 Gor 5 monthe after geendnalion (rst Dowering)

Proles Sdem Mo of peale ™o, ol Forst vmnerppiane: . Nooof fo- First up=miming  Percontage
prricd Length per plang branch e Dueal kuad ral s ol ftomar ol mredling
{lad] [l per plaisd (dayi® per plans leday it Muwered {50
R 4.5 ™ 154 . i ; a4

12 fi.2b w3 L [t 1.5h IR H] 5.30

1h Sila 400 2.5uh F1.0h 420 al.nl K55k

s | 4.5a X A.iHa (PR} il.En 130015 Ih.Te

Acans wilhin 3 colom followed by the some Teitor are il slgnilicantly different 21 I'= 008,
i1 Thr prognrtion of paremeler wis ool elseeyed inthe 5 imslis,

. Aler gereninadion,

The haglvest nurnber od ol Buds wis obrakis-
cd e seedhings with decline i vegetative orowth
Theose were also wiedely obacrved e woody plans
(Bemter o al V981 Heller e al. 1994, D Hoer-
demacker wroal 1994 Hewewer, 3 decling in
vegeritive srowtl was alio observed o seediings
whach were eapoaed o8 hopleioperiod, bul ao
flower formation even atter apraving with 0.0
mgl" GAs This fesull has been postulated that
wider indoctive 16 b phoropenod, Ga, miggers
the flower formation that precedes fowering,

Flovecr instiauon of M. pamiciwdara under long
duvs (14 1) can be considerably imodified e the
3 These posehs aee o gencral agrecreiel with
previous finding, CiAs prosnotad hewer inidiatien
v caneler (Phoms o af, 1965 Phoris ared 8o
LRATs Plarss ef al, 196595 Pharis of o, 19707 The
proosszon vl Noewer nibadion by Gy was alsa
fovsd in Cordypliee {Aguveceacd and Arsceoe
wiich e photopeaodeally oeatral (Fasler
EORSY A siple spray watle GA3-mduced profuse
['ll.'l'.'-El'.ng L0 o 1 weeks aller trestment inose
veral ornamenial aroids, such ons Aglacer,
Diffenbackia,  Spavvplivifam,  Canladiam  and
Zaevedesefna (Heniny 19583, BExogenous GA, has
bz shown v promoeie he swach from vegeo-
v growtls o flowcring e Aredidopsa: theliang
W 5o el LE9E) A shown m ML aienian,
CiAa wis Tt (o be seitable (o imnane floweiong
a1 promnle che earler fowenng. Eifect af
i in soverd pl:ul‘. sysborme sippested thal pro-
mhior of '.-'-q:g::n;i:'.-'a ||1i|{'||: atws be -\_'.l:.|:ll'."l.'|l.'d it
tr Ir.w-l.ll.lru.l'..l.'.g:. A demonsimced, howeyer, l.||:||.!,-
3 narrew Level [concentration < spray fregquency b
of Gy was found e be gremoted Nower initiah-

an. The nnrroe sffect of GAg o respect of fow-
ering is common: for example i Svpropiiln
peonicuin (Ahlome el al. LR, couon (Hanmi e
ab IR0 ond epster cocius (Boyle er al. 19930
Severnl reasons for 2 narmow eflzct of GAg can be
anvizape, ingheding practical consilensbons such
s the failure of applied chemical to peretnie, of
|'.nn-|\¢rqi51;~|x:u_ o innciieation ol the .3|:-j:l|:|l.'d
chemical. as well as interaction with otwr eu-
dogenous bormones which cozld imvalve block-
ing of GAy actien {Hanks |%B2; Lang [%E70.
Floweeing = considered as a complax provess
remufaned By eonviromment and internal plant fae-
tors {Bormeer o al 19H1, Hackert 1985, Red of
el 1S Under 16 b ploteperiod, G -trented
secdlings  are continupesdy  pevslicced  fowes,
Sceond Towering occurred 2 maonths after ihe
completion of farst flowering. Alisough 16 b
photogrermd wath Ay coeld ionducs second Nowe
cring. these was a positee comelation hefaeen
001 mel! GA, and 16 b phowperiod 1© induce
second Orwerng. When 00 mgl”? GAs-reated
spcdlings were grown wnder 16 b plowperiod
maore pergentnge of second [lwenng wens ob-
served (Table 43 A 16 b phatopenmd aol aoly
promoled the induction of Jorsl buds, b ales
promoicd  development of Tlower sl - subse-
quently woprodiece frui (Fig 21, Bven though a
fow fowers were produced From seedhng less
taaes 200 I pleotoperioad, bt they aled o produse
feuits, GA, ireaiment his no aeffiect an flowering
upder short day even afer expased o ligh light
mtensity ot 749 pmol m” s {daw net shown),
sisdicating thal very long sday {= 10 R} is o limid-
g faztor for flowering of M penicalais, fn vites
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study suggestel that precocious flowering had
been shown 1o bie penerally dependent Lo
eductive phetoperiod  (Coleman and Thorpe
1978: Seurza 1982 Secorza and Janick 19803
The precocious flowssing has been observed on

prageny seediings of citrus ard s relanvies (Far
eial. P97 Hield ef b 1967 Dwanwsa and Oba
19057 Snowball e @l 19947 and on plasilers nf
M panicolan devived Trom profoplusts (Jumin
il Mato EPGSE

Tabile d. Seconid Mewering of seeddings of M. paricudora. ats recorded 2 months after cappletian of lrst fowering

G5 Tl x spray S al Moral lud por seedling

in B phsloperiod

ol 21a

Al & 3 L]

L B F2us
Ly 2 ol

] % [EIHN
ik h =|||-||I||P1::|-i,.|,||]_

s i [HEITY

ALK x 3 IS

Moo of Aowes epened per Pereentaze of seedling finw -

viwd (%]

L. 4.5
L.7h HA. s
L Ta (RATH
[ E (3
11, 2pe; 5.6
s i
il.H:|_ 11,k

Bluvims within i column follawed by 1he sans Fioer are o aignifieantle different at i IL0E,

In coaclosion, thes swdy shows i Gas
spesded upoand cnhaneed Nower initiation. e
condinions required for full eduction of Hower
wis L b phidoperiod. Exposure of the seedhings
Lo shert day (8 k) or more than 16 b resulied in oo
decline o thesr Dowering capability.  Tho o
ering of M. peinicnlatn was influenced by conby
wikion of Gagoand photoperiod.  The shogrer jir-
vemie pericd might be wselol in breeding pro-
erans toontroduce the charcieristic of eardior
Movwernmg and so allow faser enerition lumoves
(Hansche snd Heres |82
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