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ABSTRACT

Background: Inflorescence architecture strongly influences reproductive success in angiosperms by af-
fecting pollination efficiency, seed production, and other agronomic traits. The diversity of inflorescence
forms reflects long-term evolutionary adaptation to ecological conditions, pollination strategies, and re-
source allocation. Developmental studies indicate that inflorescence formation is governed by hierarchical
changes in meristem identity through coordinated maintenance, proliferation, and termination of stem cell
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populations. Although major regulatory pathways have been identified, an integrated framework linking
stem cell dynamics, branching architecture, environmental responsiveness, and evolutionary diversifica-
tion remains lacking.

Advances: Recent studies have substantially improved understanding of the molecular networks con-
trolling inflorescence development. Conserved stem cell regulatory systems, particularly the WUSCHEL-
CLAVATA feedback loop and KNOX-mediated pathways, are central to maintaining meristem activity and
branching potential. Meristem identity genes, including TFL1, LFY, and AP1, regulate the balance between
indeterminacy and floral commitment. Hormonal signaling, especially interactions between auxin and cy-
tokinin, provides positional information for branch initiation and organ differentiation. Comparative studies
have identified lineage-specific regulatory modules, revealing both the conservation and diversification of
developmental mechanisms.

Critique: Current knowledge remains constrained by an overreliance on a limited number of model spe-
cies, restricting broader evolutionary interpretation. In addition, regulatory pathways are often investigated
independently despite extensive interactions among stem cell regulation, hormone signaling, and environ-
mental responses. These limitations underscore the need for more integrative approaches linking develop-
mental genetics, comparative morphology, and evolutionary biology.

Prospects: Future research integrating comparative evo-devo approaches with emerging technologies is
expected to clarify how evolutionary changes in developmental regulatory networks shape inflorescence
diversity across angiosperms, while providing a theoretical foundation for crop architectural improvement.
KEY WORDS: inflorescence morphology; meristem; molecular network; hormonal regulation; evolutionary
history of inflorescence
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CELLUS) J¢ KNAT-like % Rl 71 38 3 4 F5 41 B 3% 14
WA T AR FELF Iv o, BP5 PNY (PLE-
THORA-NAMED YOUNG) 5 2> 5 817 8] i 2 4
J (Smithfl1Hake 2003).

BORAETE T s AR RN A K R R A% O
TER o K FRITAA)IE IS Y R A FER FE SR
12 R 425 2 i BFT AR R, LA i B 8 e 2
SEAET K E HBE(Cai%s2021). 778 & (GA)@E
{12 J4F 2 M 97 5 0 53 R HE B 48 5 il S AR R,
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WAL AL AL LB R . 7E R R} (Sali-
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—HBN RS RN R EA K, BEATE AL 55
B I B4 H i A A SR B, AT 5 548 Y 45 44
B4, WAL IR AR AR S B 25 A K I
WAL tidwellii it 5 30 H TR B4 7 RE4E, 350K
XA FR AL 1S5 (Manchesterd$2006). 5 1t [A]
B, S AL BT AL £ BE A5 A6 35 B 1 Ak A0 3
FEALSERFAE, X L8 A0 A B T 438 B A R
PRI I H2 5 0 0% (Cronk 252015) . 25Ul 3, 1L
sk g Bl (Cornaceae) A PR 1 <= JEAE 77 A1 S IR AE 77 U
B R B HEIR SR ALy (Feng552012); 2 & (Prunus)
(R BAAE A B3 A6 IR T MOIRAE R, I 9/ NEBUR
MR 5 45 (Sud%2023) . SR, 467 3AL IEAE
F A R, 04 @ A IR (P, discadenia){E T H
= By B3 ) AL O BCIR AR (Su§2023); 1A H
(Santalales) (1] 45 56 46 17 2 9 7 5 (1) il 2B AR BR
DACRT, AR AR R ST = AR T BRI HE
Je ATV 45 22 Fh B2 A A6 7 25 8 (Nickrent552019) . Utk
Filk R AR ATTE T 2 MED R

ARAFEL(Poaceae) IV AL F K B B 50+
TEYAFAE B35 2 R, (A ENES BA — Ml
PEo TR, RABHET HHEZ R BME S
TITE P AT SR, 70 AOE i i1k, d5 28 OBRIR AL
J7 (Kellogg%62013). {47 S A H i (L 7E 2
ANRAFHE R L KA, HE D X R MAF{EH
K428 B ) i s B P 305 ) 3 A I R (Doust F K ellogg
2002).

4.2 RFRSHAR S FHLE

ER TR F, U REEESYS &

GUR B LA, B R R B A 7 75

BES TR ZES, WHERCT &S, I
A Al 2 73T HL . PrusinkiewiczZ$(2007)
A48 — 46 P45 5 (unifying inflorescence model)
AR R B Mo 1R A BE R T AR 2 AR
TE Ao 12 45 7K T it 43 A5 40 23 1) “vegetativeness
(ve@) {E NS4 o L 2 T AR, veg
B, ARBEFMIE 8 R, W 4ERF VMR 4k 22 4F
Ko 07 b5 ML )R RS A TH FE (veg B8 A 2R) I
ZE5, WA RHEET . RORAE T BUR AL T SEA
[ ZAEANNA, TFLIS LFYRAN R IEKF
S veg I B TFLIR Fiveg, 1M LFY % {Kveg
(PrusinkiewiczZ52007).

AR BV FREGN, XK L
TAE T TR Z R 2 b, B 7 HE 5 R
SPUR RN R D Re i A B B AR AR . DLILZR B )R
(Cornus) 95, MAHFEAEFT M <pTE . StR B =85
DAY T AR R b, CorTFL1ZE3% KV F R 51¢
b B oy B AR S 3 o AR VAR N AT A A A
H kb 5 M 5% 1 Cord P13k T ) 55 4645 G
FAHK o IX R SCH L R Rk B BB [
TEFP R R (Maz52017) . SEAUldth, 78+ 7 4EF}H(Bras-
sicaceae) 1, AR AL T ) 322 JoE AT A 1) 38 B s 4k,
5 LFYATFL 155 [F))5 25 DR 1) 2 18 A A AN D g 45
WE VIR . XL A H SR PR R A, ol
BRI T K BRI, (4 320 7 485 i K 46 (Liu
%5 2011). 7B (Solanaceae) ¥ 47) |y F AT R iR 1%,
JF HH 137 5 ) S R TR AL R AL T S — MM . AR
th, WOX9 [6) 5 & [ S (COMPOUND INFLORES-
CENCE) A FEACT =1 FE 0 B, T E & 1T
(WengZ52026); 1M 7E H MU Capsicum annuum)h, UFO
(UNUSUAL FLORAL ORGANS) [7]J5 %&£ [X Ca-AN Y]
RAZN 5| 6 7 ) 2 73 #4(Lippman5$2008) . X 46
g R W], ANJUFO. SIWOX95 FA/LFY % 3 [ i
o 45 A A s I, SRR RE A R R
IHETT

TE AR A FL 2R # % (Panicodae) 1, RAI (RAMO-
SANE R W D ReE A0 N G . i EE R BN N
V5T — R B R S A, s s Kk e
SR (NS R ArE, 3G T ROKEEY MR
16 45 7 (Strable 52022). RAL ¥ 42 3 o ] (5 It
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PERIR) 2 5 5 YR ] 43 B S 2 4 11 2% D) A
K, RURIAN 7 I EAATE Z ML ZREERTE
eI A HR R DG H (Bellino552024) .

Zi b, MR R 2 E B M TFLI,
LFY. AP1. WOXJF UFO%:H 0oL, @it %
ki, MR & A YRR KA AR R B3R
. XUHANRGELAE SR ERAE
VIR T 16T 2 FE T B 2 THEZE, (B R
S5 TR TR 5 X 2% RS 40 L A 5 Th RE IR A4 /2 52
LN L IO PSR

5 FIESRIARE

167 T35 B B2 — > B o AR A i s e 4
WERE. BRSNS 515 %
PR IR, BEE S TEME . REAEY)
R RGBT RIS R fE, B A D R
T EHR G RE . RT B R E KE
(12 2 U M 2%, #5878 T WUS-CLV LFY/TFLI.
API/FUL, RAZERBEFERABIHLL LA K R 41
NREMFHERFYRESHELTRE P EE
TEF . RIS, BOREZ EHE R B, fEF &2
PR TE BN 52 21 4 5 38 4% 72 7 4%, i 5358
A7 BK ) T (38 P A 25 AR O o

REHATOWE KRR, HEFRKE 5H
Wt ST i 22 GRS . Bk, A AR
A ia w5 0 268 70 AN [ R 0 25 B P I Th e o A S 3
T [ AL A 180 A 52 4 1 B, A (] 8 428 A He dann
FL[H P E M BMAIFM I fr s 5 547 J5 IR A 9T
FLwRk, A7 A 18 2 AN p 2 OMST R IR R
TR, HRE IR 7T IR R R
B Z RGEINR. BIR BERES . BERTS
FWIBAL W Z [ AFAE 2 BAE, B HAEAR RIS
AN B A E EOS T R Y I @  S P is o = R e G
fsZm AR . f i, 6T TEAS BB A SR 3h 4
oo B2 A A AN 2R 2 e AL, DL OGBS
W) 8% 7 V5 A e B ) PR ST 1 AR v, 1 iRk
KB A E BT T

Kok, UL, SRR 24U
G N A PRI R S CRISPR/Cas
DR 2 48 S5 R R W R R, H N AE 7 R B i A2

2 0 i 3 A5 R R 42 0 4% R R BRI BRI AL T B
(R A, 7 of = Ao A A K L B A 30 G v £
K, HEGRARKE Y HBIEE A N T 6
FBhRB P AE T, IR A, 4% F B
KPR s RIEBES WL R AN 54
I NLS ERA BT A2 &, B Bt — DR
TEFF 2 FEVE TR B a8 A% S Al 5 E AL LR, AR
TEF SR 7 B Rl S AR 3 P AL AT T
ST HR AR -
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