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Research Progress on Major Photoperiod Flowering-regulation Pathways
in Plants and Their Latitudinal Adaptation

XIAO Hong, LAI Qiuzhen, LU Tianxiao, FAN Tian, KONG Fanjiang, TIAN Chang’en’

(Guangdong Provincial Key Laboratory of Plant Adaptation and Molecular Design, School of Life Sciences, Guangzhou University, Guangzhou 510006, China)

Abstract: Photoperiod is the most stable and reliable environmental signal perceived by plants, playing a core
role in regulating flowering time and life cycle. During evolution, diverse plant species have established
photoperiodic regulatory networks centered on the CO-FT module, which have further diversified into lineage-
specific pathways adapted to different ecological environments. Due to the solar radiation rhythm caused by the
tilt of the Earth’s axis of rotation, geographical latitude determines the interannual stability of day length in a
given region, that is, the photoperiod remains relatively constant at the same time each year. Therefore, latitude
defines the photoperiodic environment experienced by plants. Conversely, plant responses to changes in
photoperiod are often used as biological indicators of latitude adaptation. Flowering, as one of the most

sensitive phenotypes to photoperiod changes, has become an important entry point for studying the latitudinal
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adaptability of plants. Current research mainly focuses on the flowering regulation mechanisms of the photo-
period pathways in typical long-day and short-day plants such as Arabidopsis thaliana, Glycine max, and Oryza
sativa. This article will mainly review the photoperiod pathways and latitudinal adaptability of these three
plants: Arabidopsis thaliana has formed a classic long-day flowering promotion model centered on the positive
regulation of FT (flowering locus T) by CO (constans); Glycine max has evolved a short-day regulatory
mechanism centered on £/ that inhibits the expression of FT and has developed diverse adaptation strategies at
different latitudes; Oryza sativa retains both the conserved OsGI-HdI-Hd3a pathway and the unique Ghd7-
Ehdl-Hd3a/RFTI pathway, enhancing its adaptability to photoperiod environments. Through comparative analysis,
the conservation, diversity, and latitudinal adaptability of the main plant photoperiod flowering regulation pathways
are demonstrated, providing a reference for in-depth research on this pathway and crop breeding.

Key words: Photoperiod; Flowering; Latitudinal adaptation; CO-FT;, GmGI-E1-FT; Ghd7-Ehd1-Hd3a/RFTI
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Fig. 1 Photoperiodic flowering pathway in Arabidopsis thaliana. | : Promotion;

_L: Inhibition. The same below

HREZ B MER I G 5 R R 4
TR e, EEARE 3 2K haR
(phytochromes, PHYs). &1 £ & (cryptochromes,
CRY )M [f] 5t Z (phototropins), 1, et & 325
AL 5 aot, kI fE4E PHYA. PHYB.
PHYC. PHYD M1 PHYE %% 5 M fi. PHYA 7EK:
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CAB expression 1). APRRs (A4rabidopsis pseudo-
response regulator 1)\, TOCI [FJ5%) PRR9+ PRR7.
PRRS5 M1 PRR3 {£— R AL RIE , IENER B 2]
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TR R S AR, a8 eds B /R 1 AP1
(apetala 1)1k, FFIFHER . FT REBIAL 15
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Y4562 FT B3I+, 3% PRC2 (polycomb repre-
ssive complex 2). LHP1 (like heterochomatin protein
D&EFEMRALIN 7, 7F FT J33h 18 5'UTR X831
T H3K27me3 S PELL 2 VB, AT 3 A LA
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FIA GmCOLIa W RZFEIEBIFE, FH4H E1 A1 E2
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TIB6381, X R K EF CO-like FER A ThAEAEREAL
REFEH AT RERAE T Ak, HR ML AN 5 A
T FT W EERGE, W2l is E1 ROCRZ 4 M
IR FT RIS . 1A, GmTOE4a (aprtala2-
like) 7E K & W R IO fedi il B+, Hod Rk
SGEIRFTAE, HAWH] GmFT2a M1 GmFT5a K35 .
GmTOE4a W)31%% %] E3 (GmPHYA3)#! E4 (Gm-
PHYA2)JIA$E, #t—PFF T K0 Rz
28 [ AP,

KEHAETE 124 FT FEFERA, B GmFT2a 1
GmFT5a %, GmFT3a F1 GmFT2b B 1E % 1
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HERIE B, (RIEEEAE, SRR H RS R R
PE. GmFT2b fEK H B TR, (2t iE,
Hod Rk nI RS S A FARIEITAE, T S AR 4 )
I H AR Y

WAL, GmFTla F1 GmFT4 £ KRS HEINIT
EIH R 1, HEREEKHBKMA T8, LR

wpmak < ‘::

Red/far-red light

’

PHYA3/2(E3/4) ~ _ _ \\
T~ ~x PRR3a/3b Y
~ J_ \
7’ ‘ \
. ’ \
e CCAI1/LHY

A

A
GmGIL(E2) -° !
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/ N\

EI/EIL b— ELF3 (J)+LUX
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N

16534040 Floral meristem
FESRPEIEA  identity genes

JF4E Flowering
Bl 2 RESCHNITER R W OE 5N GmCOL-FT 1842, &N EI-FT
@1 -- - AFERREE.
Fig. 2 Photoperiodic flowering pathway in soybean (Glycine max). Blue
background shows GmCOL-FT pathway, while entire diagram is EI-FT

pathway. - - -: Indirect regulation.
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JHE Flowering
K 3 KFEC R RPTIERAE. GBSO OsGI-HdI-Hd3a #&12; KA
Ghd7-Ehd1-Hd3a/RFT] i&4%; 4R K HI; o0 H .
Fig. 3 Photoperiodic flowering pathway in rice (Oryza sativa). Blue back-
ground show OsGI-HdI-Hd3a pathway, while entire diagram is Ghd7-
Ehdl-Hd3a/RFTI pathway. Green denotes long-day, and orange denotes

short-day.
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8)ZwTih NF-YB ¥ 3% [K 711 HAP3 W3, Haetwsis
Hd3a JE8hT LA 5 H3K27 = H AL HMH] Hd3a
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FERIR R IUAE B IAGUR, 5T F TR
BN, E3/E4 @R EDGE S, T TS
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# EIEIL BT XM E ok, i seali
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