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The Research Progress of Gibberellin on the Regulation of Flowering and

Floral Organ Development in Plant

Li Qiaoxia*, Zhang Li, Wang Yu, Huang Xiaoxia
(College of Life Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract Gibberellins (GAs), which are tetracyclic diterpenoid growth factors, are essential regulators of
many aspects of plant development, including seed germination, leaf expansion, stem and petiole elongation, flower
induction, and floral organs development. GAs usually regulates the growth of plant by their synthesis, deactivation
and signal transduction pathway under different ecological conditions and different development stage in plant. A
role for GAs in flower induction of reproductively competent plants has been established primarily for long daylight
and biennial species, in which flowering in non-inductive conditions can be achieved by the application of GAs.
Meanwhile, the level of bioactive GAs often increases after the plants have been treated by long daylight and cold.
Following floral initiation, a functional GA signaling pathway is essential for the normal development of floral or-
gans especially for stamens, petals and overies. Gibberellin deficient or signal transduction mutants typically have
short stamens and petals, even impaired male and female fertility due to abnormal stamen and overy development.
The stamen, overy and receptacle appear to be the major sites of GAs biosynthesis within the developing flower,

and the dependence of petals and calyx on the stamens, overies or receptacle as a source of GAs for their develop-
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ment is a clear example of paracrine signalling within flowers of some plants such as Arobidopsis, Petunia hybrid

and Cucumis sativus. In this review, we summarize the understanding of the GAs biosynthesis, deactivation and

signal transduction pathways in plants, and discuss how GAs regulates the induction of flower and floral organ de-

velopment in response to environmental stimuli according to the research progress in recent years.
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Fig.1 The GA signing transduction pathway
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The activation (indicated by —) and repression (indicated by - ) of different genes in the GA signaling of coactivator and corepressor model
E2 FERESEEHHHESHEEHENE

Fig.2 A coactivator and corepressor model for GA signaling
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The activation (indicated by —) and repression (indicated by -| ) of different genes in the pathways lead to the specification of floral meristems.
E3 BETHFRESERE
Fig.3 Major floral induction pathways in Arabidopsis
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U5 PEGASTE 5 18 (Chrysanthemums) 5 W1 7 16 33 78
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HIER, RERY2H AT,
22 BUWIERSEREEMENFZSIER
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R(BER B NG EGA ML FT AR & & T
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HTEGASINGAG ) & 2w T 1 AN S T 220
B . FrbL, i PEGASTE I == K £ 15 5 h &
B EAE H . B AE = (Miltoniopsis orchid Hybrids),
— A ZAER AR AR, A — R R AR AT R H
P2, SNEGARETE H AR N5 3 E A8 2 TR,
LA 9T 5 GAS S SIS = FFTEAHALL

23 ARERSHMEMEKEFHEEERXTE
FIESHF

5T 2R B, A E FITA A(indole acetic acid) X} FF
16175 3 5 A R, 1 A B ITAA XS 18 B A i 1
FI™Y. Wijayanti%s CUBF SN, TAARSITAE 0 40l A]
REAE A SR BETAAJR I | 2R IE R, R AEK R
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acid). TAA. GAsHI 2 2 18] (A BAE FH SR 18 75 1,
WE K 2 (8] () BAH P 0 T I A8 1 AR R
A, ANE G INABARIIAARE M) % 22 248 TR A€, M
HIAAWHIHI4E H 58 T ABA), 1M1 4MRGA;RE 7 ik
ABAFITAAT #1178 Y, 78 35 JN(Cucumis sati-
vus) (P HERELE Yo v, R R Be R gEHETE K &, T
AT AR HEREAE I R B o« GASHIiE N 58 FEAR 203 1
P, RS SRR R E . T H, ANEGAS N
RE AR 24 32 A CSETR IR 2 Wil J82 % 5 PR R 3%
1Ko Ui IR AR PR AL S R N v RER LA 2
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MR, ABAERLE TR PR S K E EAENE
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X A T A6 B B AT AR, H 2 GAsRE I i
BRAL 2045 (1) A2 B T 3 5 AB AP I R 47 A ST 7R R
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1 Fr R PRI 2 X G PEGASHI IR 7 02 17
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H R g, B KR PRI T DELLA R B AR 2 1,
M 3N T 1Z 8 A i FaE M0, L0 iE i PR
TEVEGA & B IR B T T AE, W R R I A KA
BHCENERSE & ol Sh, FFieaitiB.
LG 5 5 1 W AL 2R B 2> A RS TEGASTE T 4
5], fEctrl-1(CTR1UN %% — FhSer/Thrif1 B, £)%
15 5 &AL I SO R TR, GAFIGAL
IR R FEAR, U0 @5 5 A HEGAR ik
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1555, FRERE S RAMT 4G 5HE S5 4
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3.1 HRERMESSERELEEE

GotoMlPharis!" it 71 3 B, U Fg I+ H, HESE 1 IE
WK ELARIE S B OHES  TEI AL =) 7 2
HiIGAS S B . GA-A B R A K (gal-3, gal-6)Bk
GA-SZ AR B [ 5 22 AR (gai) i HUU A ST 76 2F 40 LA g
(0 A6 55 A 5, A 22 1) A Ao 52 )30 s 47
FO 3 ™ B I GA -G SR B AR Rk 2 5] I VEAS &
EMEHEAF T, KAOREW K A MG R AL
GAp, TRAKAOIRIAKAO2 Herh 272 — R 94 1
R ERHEAZ, IR E RN RAERE, B
LI gal-3RAAR—FE MR A, WAL 5 5
TE AR,

DELLA [ /& GAsTa B (1) 57 15 K ¥ R
TFIE DR 20 4 A S AN AN R IDELLAZE 1: GAL. RGA.
RGLI1. RGL2FIRGL3™%, Cheng %5 "I 75 2 B,
GAW T L4 B MK 8§ EEHDELLAKE A7, £~
[FIDELLAE H 24 & XA R #3858 A
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FOR f o EAT T, JUHERGARIRGL2, fE 6k
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Jir LA, DELLAZE [ 1 58 A8 G 38 i 1k H ga -39 344
FRAERIER G . TEINANEGA T gal-3587 R e E v,
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SR G, FERET LR, DELLA S A 1 [F) R 5
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