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536000)

WE BEI-RLEERFERTRE. TL2ENEFNENTRM TN LR, BERE
HEEMME G ARG AT, EAEEWESHREZFNE. HFK, HE AN EELRS
TWr iR, BENAUEEHEATHRHFZERE, TALFREEENERE KA A KT ENE
BHA AXGZRTEEAREMPRAFENALH®RE, WA TEEL, LR, 2EFHXE T
WBERILE SO R, oA T EEHNANRTERHE WRE T BT B R P A LA H®
7, A REMERERE L, BURRELREFBE TN iE LA EEBT AN, A
BAEBREENEE T RMERTE, SEERESRAANBCASRPAEAEERL

Kigia

hES S Q9488  TEAFRIRAD A

1 77 (Seagrass) it — AR I 1E R A I 58

I WRFE RS DK AR B SR (Unsworth et al,

2022; sKiili /R4, 2020). VR A2 R GUAE R iE 1
SRS RGN, TEUGEKTT, #2EEF 4
Yy ORI R . RO . B RS T A
¥ % vk (Macreadie et al, 2019; Du et al, 2020a. b),
MR 02 g | il R AR A B e R
HEE kI8 (3% /N F-45, 2006; Du et al, 2016, 2019),

{BJ&, H 20 {42 80 4RI LISK, T AR 281k LA
Jo DX PR SR . SRR . KRS BRI E AR
TEEhsZ ), AR R A2 29%, Ff 1 LIARRAE
1%~7% () B & 4k 2 Jk /> (Waycott et al, 2009;

R, AW, RLET; ThirfiE
XEHS 2095-9869(2023)04-0001-11

Unsworth et al, 2022), 5Bt [RIA, 3 R 5 R i
AR A B KU O X945, 2013; Hu et al, 2021).
E 2020 4%, TR B R L N 2.6x10* hm?,
AT e VAR R 3 80%6ITY I B PR L 28 11 2k (Al 4F, 2022),
DAVERG I 1), 2009—2019 AFI], 2R 20Uk i BR
TR 24 114 hm?, 5 B4 T 0 DR R T BRI 55%
(RAPfiR4E 2014; A SR 4%, 2020); 2016—2020 447
o s A A DR T AR A0 29 79 hm?, 24 5 T b s R
AR 16% (Li et al, 2022), LAk, ¥ Hg 5 HAl i 2
IRIGTEFL . 355 % AW WA K. e
W Ty R AR TR, AL, A Bl
TETEE AN FIRR B I T R 4%, 2017),
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DAY R FR T R TR ), R Y B

PRI BT R R R R B S TAR SN B 2 (Du et al,

2023), I EL I EE I 0k To M B S5 A P
Hodr, JoME B 32 2 D) s e A K T 2 (B 9T AR 4
2020), A MEZANAHE T HIRITIE . Bk . 24 .
PR E SR, DE i SR A IR AU IR AR AT
J(Kuo et al, 1990; Ballesteros et al, 2005), 4 i % i
FRE R KL 3T H oA K i) B, BRI
Pl A B AIG . AR TS S, (05 16 i R 35t
1l Z BRI FRAR , — H PRI A B 1 40 e A L [
B, {851 SRR KA Rk M2, T
T W VR BB T R A8 R T A RE 0 i 4 10 B R R R
WL AR E | S Y OB IR R B, ST A Y
- HERh T A A R T RR T A PO R R () e
4, 2022), JNpE I ARV RO M B Y O B,
FERAEE S . B R B MIFAE 3 il FE (A 224, 2018).
Horfr, BUAGIS 52 00 B D GE R A A ) A B AR s 1Y
TR, S A I R P e 0 R (R 4
2014) . YT R AL S S I HLE S m N R KX
15 FEFE T AN UL 5 10 3% B B, {H 3% 45 P 00 1) g
RAE Ty X E WA A R R B i s R & 2 A
SCLRIR T AR R B N AR 56 T AR 1 SR S BT A
AHIESCHE, MR T 52 i AL AR 2R, ST
FORWEM . PEAE SR RIS,

1 BEAUZEERER
MR EAEA LT LR A (DA S

BEELAT WS TR kg M [k O A SR AR (GR 1)
(Ackerman, 2007), Cox % (1988)J & & M, %%
i (Thalassia testudinum) i 76 5 76 L1 60 = 1, 3%
AT RS R TR AR T, A6 By RO 2 T AR
A BR A, DA B ™ A M AR T 75 i 2 A0 T 7™ A A6 A
S BE £ (van Tussenbroek et al, 2010, 2016a).
) RV 2 R S S TR AT D i i A
IR HE 728, PRIE LA A Z 4 1 (Ruckel shaus, 1995;
Ackerman, 2007; Entrambasaguas et al, 2017) ., (2)#Z¥;
J7 SO 5REAEMYIANFE, R/ S B R
ZiRL(FIR {2, 2004), #5535 F ™= 22 R 46K, X Fh
AT AT A R T A6 7K 3l A8 0 30 1 IR A B0 T aF
K K T 45 (F 1) (Cox, 1983; Ackerman, 2007).
AR, FER PRI . sk . RS2 2K SR = 2
[ AH 5 AE P52 (Ackerman, 2002), =22 Rif WL 3% 5 TA
R, R GE KRS T, BEAEYAS 51
FEER L, 1B van Tussenbroek 25 (2016b)if it %
NSEE AL, TERBIAKIRITER T, TTEHEShY)
TEAE 2 T 6 B, B A AE A b 23 A E G B HESD
Y b, YR MEAEAE LB AR I T . (3)
TR REATL IR ) A R R 1 B BT — 4R 5 24E4E )
HERIE, AR PAERKIE NGRS E Y 20k
i 2 A R A ST R 4, 2022) 7R X
TR IR A R R, [FlH 228 7 (Cymodocea
rotundata) 5 7% 3k #1 (Thalassia hemprichii)FF £ % /3 5]
H 5.6%F1 17.0%, HIF{E#ERE R 05 LI L
(Duarte et al, 1997), [fijfi& %< (Zostera marina) (1} FF fE %

®1 FRREBEAMHEERSE

Tab.1 Selected reproductive characters in seagrass genera

J& 4 Genus 4 57= Pollination mode A A [] Aok /8 A S ik Dicliny 14 Pollen
22}y )& Cymodocea KT Submarine M Sk Dioecious 224k Filiform
—Z§% % Halodule /KF Submarine WSk Dioecious 22}k Filiform
EFuFEJE  Syringodium 7KF Submarine WSk Dioecious 22}k Filiform
4 HJE Thalassodendron  7KF Submarine A 5 ¥  Dioecious #24R Filiform

g E % Enhalus K Surface

= HJE Halophila JKF Submarine

FAKHJE Thalassia /KT Submarine

JI|= 5% Ruppia JKT Surface

AFJE Hi i Phyllospadix éjzgtmar?r(]éﬁ and surface
KF L K

#8¥E ) Zostera
SRR Submarine and surface

i ik S A% Dioecious
WA TR R O S Ak

Monoecious and dioecious

BRI Spherical
WK Ellipsoidal

i e Bk Dioecious BRI Spherical
e HE W] Bk M onoecious 224k Filiform
Wi i Sk Dioecious 224k Filiform
e HE W] Bk M onoecious 224k Filiform

H: BH Ackerman (2007). Note: Adapted from Ackerman (2007).
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R 25 9 A R SRR AL S TR AT i e 5 e B2 3

ARSI N 14D (Duarte et al, 1997; Blok et al, 2018).
Q)2 Z N E e W FA YR IAUZ B — R
o, TR 2 A R I EEHI AR, PR, |
J£(McMillan, 1980; Qin et al, 2020a). & (Collier
et al, 2012; Olesen et al, 2017). LJ¥ (Fernandez et al,
1999; Ankel et al, 2021), 7K¥#(Cox, 1988; Tongkok
etal, 2017). &7k (Smith et al, 2016; Jackson et al,
2017) 55 AH O R 28 187 2 X AT 1 A B 36 e i

2 BERENHAREZSH

21 TRRFEHB

AT 5% F T SCHk T T B I R AL 9 K
RRGEAT T 00T SO0 g DFoT e T 2 E R RS
JBFSE A (Institute for Scientific Information, 1S1)f)
Web of Science #.0> A4 1Y SCIE B 4 ke R IR, i%
PO & bR RIE A BESE S 4 . DL “seagrass
flowering” A K 28 S B ], LA 2 H AH O Sk 300
o M 2008—2021 ZAFESCHk & KA HF, 1R
TEAH K SCHR A R 2 K a3, e A0 ok i i A5 21 0
ZIE(A 1),

— [
w (=
T T

SCRRE R

Number of published papers/f

W

AR Year

Kl 1 7E Web of science f:4% 2008—2021 4
A seagrass flowering” SCHk K=
Fig.1 Number of literatures searched for the keyword
“seagrass flowering” from 2008 to 2021 in Web of Science

22 BEAUEESHERRASSH

o BT K ] S B T I 5 4 ) B R R
JEJ7 I . FIFH VOSviewer (Version 1.6.18) % {4 Hr i 5
FOA X R OGS RI A T e T L IS A, O A
ML (K 2), Z5R R, 1991—2022 4E 6 TR A
PEEIHBIE T Y O BR IR LG AR L R F R T
WL 2R L B 1 AR UK ZEAE o X B R >3
B R] (A 204 M)A TSI Br, S8 A DG B iR 2L
PRCRIA, I 32 ok, g EA B S

P AT IS A OGN AR AT L AR AL ST . b
FELR ST . 3 IF 9 B2 A fF e 2 R &R o

AR FE ] 85 B AR 5 A it — 2 AT 2, I
X fe AR OB TR) IR A TG R E B AT, I L 2%
(K 3), 4555, M 1991—2022 4E % T HE i AL BF
FE I RO R RS RN A Bk L AR .
AR Wi, B, 6. BEES . 4. &
PR WREE . DU RIS . MR EURES3 1y
HEE) (A7 260 M)A TILIA T, S8 A DGR TRl I B G
REI, T 32 A fe iR AL SR IS AR T
HYAR LA 34 F8: (L)BAEAR ST . 2R
WIGRIE . G R DI . EgREE . L
Y, QP FEBEIR . FEXRMEIROIER T 9
et . ARl . KRR, ZERESE; (3)MF F AT -
TR SRR . 6K . DNA | MEMELL B . BEUR
SrBE

3 HMBEMRENEXETF

S YOG TR S ) 0 AR TR R B 5 22 4
PR AW 5@ TR b, X B ST BE A X
A HEA MR SR, 5 b [ AR AR 5 H
AERISCIH 7 o X EE R 8 WA 7T, — 5T
FEGEY) A Bl AR R R, 05
TN 22 AR R R (R R . R EE L OGRS (a4
WA X (Diaz-Almelaet al, 2016),

3.1 BE

T BN IR B P MR AR, B T LUK R AR,
23R JL-F i A i 1 #8 A T FE Y 40 A (Short et al,
2007), i B Fol Ry 23~32 °C, AR TR
() feidi i B 24 R 12~26 °C (BB BE4F, 2019), 423kS
Al 7 A T R T8 AL 5 Wi P R A T 5 WiV R ) ) gk o
(Diaz-almelaet al, 2007) . 4 /K iR & Tt @& s, Mg Rin]
e o D e it 2 . BRI M A A R R, DA X A
i 0 T ) A LR N o R B UL E T e B A A Y
BRI 1 RAE P FET -, DT 52 M 4 P AE A A, -
X — A R (0 TF AR (B] L SRR | RASE = A 5
(Greveet al, 2003; Qin et al, 2020b)., 1% 3L #Y A A
SRR B A O (MeMillan, 1980; 11 4%,
2008), X PRI (2 A 9 A 1 B G i B AR AE
BB R — YA S IR R 2 — (D B
&5, 2007; X745, 2015) o (0[] A 24 1 1 506 I
FRIIE I AN ] o X6 K P 3 3% & (Posidonia oceanica)fif
FERIL, HIFARH | FFACR B 5 247 f i 1 R IR AR AE
B EIEM X A (Diaz-Almela et al, 2007). Ruiz %
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Fig.2 Main keywords and their co-occurrence in the seagrass sexual reproduction research in 1991-2022
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Fig.3 Main keywords and their co-occurrence in the seagrass flowering research in 1991-2022
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Red is the study of flowering conditions, green is the study of seed development, and blue is the study of seagrass
pollination; word size and circle size indicate the co-occurrence strength of keyword.
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Tab.2 Flowering temperature of different seagrassin China
B4 Genus F1% Species JRAE TR FIowzoag ng temperature/ %% i Reference
22 ¥y % J® Cymodocea  [Bl-22 ¥y 5 Cymodocea rotundata 27-31 McMillan (1982)
W22y C. serrulate 27~31 McMillan (1982)
— 2% & Halodule Pt — 247 Halodule pinifolia - -
Hillk — 25 H. uninervis 24~27 McMillan (1982)
M EJE Syringodium  £FIFEL Syringodium isoetifolium 22~26 McMillan (1982)
EXA 4:M2E Thalassodendron ciliatum B B
Thalassodendron
1 &7 )8 Enhalus W& Enhalus acoroides 23~33 Kenyon 45(1997)
# %)% Halophila Dl 5L 5 Halophila beccarii 30~38 Zakaria % (2002)
EM =LA H. decipiens - -
/NEERED H. minor _ _
PR H. ovalis _ _
Fk HJE Thalassia ZEKHE Thalassia hemprichii 22~26 McMillan (1982)
JI| & %5 )& Ruppia JI|& % Ruppia sp.” 18~25 Silberhorn 4 (1996)
IFME % & Phyllospadix  #FIE# Phyllospadix sp.” 15~21 Williams (1995)
5 JE Zostera e A3 Zostera asiatica - -
MBS EL 7, caespitosa 10~16 Lee %4¥(2005)
H2E#8TE 7. caulescens _ _
HAAS & Z. japonica 18~22 Lee %(2005)
figE Z marina 7~-21 Lee %(2005)

B« *3RoR AR R 3 A1 1 ) Jas T R AR BE o s T AL T EE il

Note: * It indicates the seagrass flowering temperature of the same genus not distributed in China. — indicates no flowering

temperature data.

(2018) 7E % W N T3R5 T X K ¥ I & % % (Posidonia
oceanica) 1T | IR BRI, [RIAE R IR BR e K
WE G B AR EEAF I R, A T s AR
HTTRES i B RAE , VA A AR TR EAR R A S
FOAR IR BE RO (R 2), HMENRIE AT RE 2 1 72 3 4
AT 55 AR, (H iR FT 8 A 38 2ok PR s ) 3 3
MRIZIE, TS e
32 HHE

TR UTA AR , B0 o3V i v e PR AE 1 47 3
it BRI (R B R A, RS0 Fh S i R 2 A UK A
T o G BEER BE 1) 708 Ak — T T 4285 Mol Vg A ok ) T 2
FHIE. JCR O & EYEFEFWE, 2022); 5—Jr
] T ] LA S SRR S R s ] ) S B AR AR B
BRGSO AR, iR AR R E . kR
FHFE R K F 3k 55 (Collier et al, 2012; Trevathan-Tackett
et al, 2018; Wong et al, 2020; Ruocco et al, 2022),
Wong 45 (2020) X} fi8 Fifg B PR AT N OB, i S
F14) 1088 3 o) MUTEAEARIE S | BRI B2 DLAERRIOG IR T
YRR o WA PR SR =, DG HRSREEA b 1

FOMA ST, BR$1E S ST, 5
TS FRA S FF AR R %5 B2 T [ (Olesen et al, 2017,
Qin et al, 2020b), McMillan(1982) %4 7F S 46 28 1% 22t
FRAYPREE ™ WL 3 24 8 i T R AE , W 50 AT fig
R H A, BIFER H BT DM 4, 5
H RN S 0 TF A o ¥ 5 0 P SR R A S 5 1k
TE—AEPUZErp, F 2 H K BER, KR
JEERRA v O BB B R v B A PR BRI T, Xl
5l g 2 A v 2R IF LA AT & (Ramage et al
1998), {H [m] A 45 ik B 5 5 R AR Ay 728 o X Vg R PR
FEIIBIEFEAL D o BRI, AR A M B 7 PR E 5
AR, RRRREE 5otnR . ORI LB SRR
LTI,

3.3 #E

T R A Y AR SR R VI, R T A2 Y L
5~35 (Nejrup et al, 2008), & J¥ 1 i 5 W i 41 i i3
75 T 530 W 1A 5 14 A6 LA A5 4 (B 3, 2015) . AR
AR RIS BR B2 B T 5 B AR AN [ 2 i
AR B TR AR, B ] B2 & AR MRl R (Qiu



6 W R

44 3%

et al, 2017), KFER XS RAL R 2, AHSCSCE
ICEE D HiliEAR—. McMillan (1980)#F 5 &1,
22 3 55 (Cymodocea serrulata) i) - 16 1t Jifi %5 £h 5 [
iR 25 MM, Ramage(1998)NIik Yy, $hE T4
FHORRE R B, WAMLA WIS RB, G Ag R
(Zostera noltii) 7EAILER B2 5 R BEAE AL T SR #H
ALY 15 2% (Ankel et al, 2021) ., 3¢ 32 WA £k B X 16 25
BAE B SR B, T AR XA DG EEE P L A
T R AT [R] - X A B 7 A B2 0] (Fernandez et al, 1999).
X B0 RN T, BRARER AT DL & g F 7 1Y)
B & SR 45 B ke I (A5 i ER, 2017), dOrE 2 2R
£ BE W s, VAR T RE S ) TG A 1 A Y
BEA o REREIRNZE | b sl 1% 96 7 A2 30 E8 B e v R
TR —HAR T — 5T

34 KiREHH

TR — R BT T 6 m L BT R KX
BIRWAT /A E 90 m, /AR R B Z DL
Wil (Duarte, 1991), ¥ )2 i 5 B0 2 i B 0 A M 540
RWEAHALL, (AR R IR R B R T RIRZE R,
A G A 3 2R e R P ) R TR A O s A 4
¥4 (von Staats et al, 2020), J#¥ ST EUKRE AL 25
Ml B2 408 B BB 5 75 o X BB i B 5, HEAE AL BRIk
JEIF KT, f&BhK e K L EE S, ek SR
FETE T K T MEAE AT Sk 58 B2 L B, e KR R T
SEAEAEAT R BE | AR K TG V7 1 7K T A T 52 M 52 403 2o
F2(Rollon et al, 2003), Cox 45(1988., 1991)Hf5¢ & #L,
4 BT (Thalassodendron ciliatum) 5 1 24 28 5k 25 (1) FF
A5 21 b 9 BRI AT G, 33K T A T ) VA K 3
N2, 0 AR g R AR T AR, B 2 WAk
W 5T T K E A ML, 8 2 (IR S A R i
HON VB R, LIBE S R 80K (Cox, 1983), H
W TR A Y B A R P R RE IR AR R B, W]
I 3 o A 7K R T Y R 5 30 8 I X 98 e A
Tongkok (2017)WF5¢ & B, AbF 1L 1Y 2 o X A ]
R AN N LR =30 v N I X (3R F AR A T e S
R B AL TS B o

35 EFEH

B AR R TIER, RHACRHE TS R R K B9 HE
TR 8 AT 7 R PRI SO LA AR . AR SRS
B, TEUURRYE 7 5 4R DX B8 5 i TTAERL . JT AR
T B SR BE A DR IR AR Y A T
I, B R A TR AL REAR AR H I e Ry, —ERRIE
G T AT SRARAT, T A DU R A R R A A

F 7= & (Jackson et al, 2017; Johnson et al, 2017), &
thid ZHW R RESFBUR A, AR, Jf
Xof U B DK AR G WA A R D ek 38 35 i B AR
(Smith et al, 2016; Guerrero-Meseguer et al, 2021), T
IR 8 7 88w AR T | & 0 R Y v e 5 B A 3 S8 R i
ZhH, AR R ADGRE IR B b, TR A 1
G A R (S T A, 2017; XA P4, 2017).

3.6 Hith

BRUL L EZIREE R AN, PR (g )t &
X E N A — B . MR, T a0 TR
245 B ) I T T 8 R IR AR e 5 B SR A AN
[F(Qin et al, 2020b). A4S iz — J7 TH A BE 7 3
AT R RIS, ) — 7 TH Al BE S BUE R T B
PR, MRS AR X A P R BR ) (Blok
et al, 2018; Wang et al, 2022), It4h, IEAE—LEEHF5T
WRM, W B WSS IS, BRI 26
BRI AL, WAL B B AR S R E N X AR
i ARk (I 045, 2016)., 4N H A8 %5 (Zostera japonica)
TEDURWIHEIR R T, A P S50 A il G e R B 1Y)
R 25 IS T B & $(Henderson et al, 2015).
L ekammudiyanse % (2022)#f 55t 8, &5 E 1 cm
f) A2 [C A8 %5 (Zostera muelleri) O TF AL R & & T& 5
% 3cm R NGFL I AER, XELLIRARY], fEif
BikF T, i RS AR 22 B 0 e 25 A P S D
AL T4

4 BEARUEEAEBEREESKIPTE
AR F

TR RS E R DT 1947 4F, RS Ak
FRFFEER A A B AT 0 PR S B AR A
VR PR B A8 B2 55 AR PP 328 T R O T PR B (M A S 55,
2021), MEIRIEE 050 Hh 3 Fi: A .
FhFk MR AR A R 7L (5K &1, 2022), Hidp, FhFikdk
ISR UL . BEIR/D, JfRBAE A p it (5 Z AR 1 1E
527 (TIZE, 2019). 1H B B SR i Fl 7 i
MERE K . B AR S L (F A ER, 2017). BH AR
T P R B AE TS IR L MR T B AE IS ) X
FhFkit i R R EEE X,

KA HE T BT b A T S A B — i R AR e
R 4 5 (Silvertown, 2008). 4 —™ 4 s ik PR 7Y A g B
EH B A Y IRET, IS4 T e 2 v #l i v fe
AP KA R, DA PR, RG] RE s
SRR DR A XU, 5 A 7 224 b PR BT A I PR 0 0 ] i 2
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R 25 9 A R SRR AL S TR AT i e 5 e B2 7

T AP B P AR AR RS 1V BB T (Henderson et al,
2015), MR Z N MEMESAR, T2 I JCHE A T
o) R 22 B U AR, X T BE LR AR 2 BF AN ER P
A5 R0 30 1Y R H (Rasheed, 2004), 1 HE7E
TR IAEE T ST O v B A A, R L D
B B AR 7 BE 1 BAIE, RE ORI ABUR BRI S, T LORE
B R R — A P55

Vg A A K I R P N A B A R R A AR A
Koo BhE | MU ARG T, LAPRIE AR T R
55 F 04 3 1V fiE 17 (Rasheed, 2004), ¥ 5 A7 M 251
75 0 AT BE 2 X 4 H v 7 R R 7R 0 — s ke,
Ab T G R R A e XA 9 A AR TG B R T
I FH Hl DX A R B 0T BECKS B B R ER 4y BE i i R
M 2% (Johnson et al, 2017), X1, FRRYELE T
B A M R IS D, A i DR W et
T PR AN R, ISR SR A X6 il e DR W ) v v g
A MBI R S —eZ 3 R AR L[] BT, T 04 1 XU
DR REIR BT 1A

5 SEERE

MEAFR, [ M X T A 1R BB SR TR S AR B
AT, FRE DG T A TR AP R, X Vi A 2
FHAT ORI o A SCRE BT[] A A1 i B AR A OGS
Wk, ZH 6 T s A R e BRI
Vg T W) 15 A1 SR BT RS IR AE SR ST B R AR n]
RELR HTEC MRt | TR A i o (HifF
FLANFIBISE L AN R R o) A R SR A 22 S K, BB B
X it R AR RS HLEE A RIS AN 725

Bt Xt E A A A1 R R SR AR S T S AT
TER) EE A, @A LR L) TR AR (D)
Il P S I A P ST T ST R, TP AN A 1R O
BHAT AT RE L H AT B SR UL, B e R R AR
AL TR) X IS8 R AR A | PR AP I e o1 2 25
AR (2T J i B A DA 28 PN AR S AR AL 512
5, WABRE R AETE N, D s SN R PR TR T O B
WS HARYE ; ()M REAE W BT IR T BEATA 1 SEAH 947
Al TR R S LR AL AL, (H B I A T
X A R BB R SR TR BRI, AR A 1 SR R AR
TS I b, BT e R L DA
il R AT PE SR R S IR E N AR &, JERIPEAG T
HRARDL .

£ % X #
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Abstract

Seagrass is a group of flowering plants capable of completing their life cycle in a

marine environment. It not only provides a refuge for biodiversity and essential fish spawning and
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nursery grounds, but also provides ecologically and socioeconomically important services for urban
coasts. Seagrass is widely distributed along temperate and tropical coastlines globally. The
biodiversity corresponds with differences in the relative importance of sexual (seed production) and
asexual (clonal growth) life history strategies in the maintenance of seagrass populations. Sexual
reproduction in predominantly clonal marine plants increases recombination favoring adaptation and
enhancing species resilience to environmental change. Flowering induction is an important link in the
transition from vegetative growth to reproductive growth of seagrasses. Recent studies on seagrasses
suggest that flowering intensity and frequency are correlated with global climate change, and the
response of seagrasses will be more complex, and potentially more resilient than previously
imagined.

Seagrass environments are characterized by physical conditions, such as temperature, salinity,
currents, waves, turbulence, and light. Each of these parameters has the potential to affect vegetation
from the smallest (molecular and physiological) to the largest (ecosystem as well as global) scale.
Based on bibliometric methods, this study summarized the development trend of seagrass flowering
formation research. The SCIE database of the Web of Science core collection of the Institute for
Scientific Information (ISl) was chosen as the retrieval source, and select published international
journals were chosen as the research object. With "seagrass flowering" as the search keyword, a total
of 300 related publications were retrieved. In terms of the number of relevant publications each year,
there was an overall increasing trend, indicating that this topic has gradually received more attention
in recent years, which has great research potential.

This review summarizes the research progress of flowering inducement in the sexual
reproduction of seagrasses and discusses the influence of physical factors on the flowering induction
of seagrasses. It was previously thought that the flowering pathway initiated by seagrasses in
response to environmental factors and endogenous signals may focus on the photoperiod,
vernalization, and spontaneous pathways. However, the sexual reproduction of different species is
different, and studying the interaction between seagrasses and their physical environment may
improve understanding of the processes that influence their biology. This review focuses on the
following aspects: 1) Clarifying the period of concentrated flowering of the seagrass bed, which is
conducive to studying the inducement of flowering of seagrass and protecting the seagrass seed bank.
2) Discussing whether more genotypes of seagrass should be introduced for planting in the process of
seagrass bed repair to avoid large-scale clonal reproduction of a single genotype of seagrass. 3) How
sexual reproduction of seagrasses under adverse environments can be used to indicate changes in the
climate and environment. However, existing studies have paid little attention to the sexual
reproduction of seagrass beds, and do not consider the sexual reproduction rate as a long-term
monitoring indicator. It is suggested that the sexual reproduction rate should be combined with
environmental factors in the future long-term monitoring and assessment of the health status of
seagrass beds to jointly assess their pressure status.

Key words Seagrass, Sexual reproduction; Flowering induction; Flowering pathway



