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(a) Avicennia marina

(b) Aegiceras corniculatum
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Fig. 1 Appearance of the propagules

(¢) Bruguiera gymnorhiza
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Table 1 Morphological characteristics (mean % standard deviation) of individual mature propagules of three viviparous mangrove

species
2k B/ g K /em B /em RB/ em® WP/ (g/em®)
Species Weight/g Length/cm Diameter/cm Volume/cm® Density/(g/cm®)
Avicennia marina 2.84+0. 36 2.29+0.13 width thickness 2.90 0.978
2.04+0. 14 1.1140.05
Aegiceras corniculatum 0.96+0. 15 4.10+£0. 44 0.55%40.03 1. 00 0. 959
Bruguiera gymnorhiza 24.4244.25 14.77+1. 36 1.64+0.10 26.00 0.939
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Fig. 2 Cross-sections of the propagules

2.2 EHEEEZHFMES T

H P 3 AT, 3 b IR AR T WA A B R AR R TR 3
BE R MR AR AR I B 25 5 . A A AR E AR
R R R kA TUL EEFRLENE 2—3
KT U0 W e AR 2 2—6 d SEH 5 I 77 ok
fR2  JLF- 438 T U0 ASBE A LI 78 i K o s A%
B PRAN AR S 56 0 A D BT D, R R TR R Y >
85. 00 %0, KB WS BTk . 25 b R H %
B A A [ B VA K P ) R A AR B S L AR AR
BE 10,0 1 30 54T B0 320, IR T 5L U0 4 ol B U
7 AT 40 535 3] 83.33%.70. 00% F 53.33% 5 £
BE 20 WY SR HE IR R AL 36.67 %0, {HAT— 21
J2 , FE S I Ik AR v % 0 B HE A R AR iR
W JE WEvE T R IF IS A R T % A i 52 7 L X I I
S 2 TR 7 A AR R ) 5 A A AR 2 R U pl R
il SR R A SR R O L AE R T R (2 — 6 D) Py PR
T,



226

ERES REAWEVEERBTESEET BNXRERR

100 100 1 100 7
—— Salinity 0 —&— Salinity 20
%0 g | = salinity 10 —&- Salinity 30 40
£ 60+ £ 60 £ 60
F 401 S 401 = 40
= 2 2
Fy F S5}
= & Salinity 0 —4— Salinity 20 4 2 &~ Salinity 0 —4— Salinity 20
~B- Salinity 10 —— Salinity 30 ~&- Salinity 10 —o— Salinity 30
-+ 0 T~ —
01 2 3 456 7 8 9 001 2 3 456 7 8 9 01 2 3 456 7 8 9
Time/d Time/d Time/d
(a) Avicennia marina (b) Aegiceras corniculatum (¢) Bruguiera gymnorhiza
B3 AN [E £ B i K o R AR R R
Fig. 3 Floating rate of the propagules in seawater of different salinities
2.3 EEEHRBMESH 107" o Satnity 0
(1B e A TR 4 B 1 0 70 53 9 0k 25 sy 10
Bl 4 BFoR . 750 0 W7 K I ) L S N ) A 7 e saliniy 30
e e o\o
FLTESCRG TF AR 5 2 K RIVTTF Uh B 28, 1 A A58 28 0 1k 3560
ERFI0dEH LA, BEFERTHSHE, WAENMRKE é
B 6 20 AL 5 2 5L 56 0 45 I 22 B £ o
AR AR AR LA 4(b) ], 3
BN 5 7% R B 26 0 40 5600 0]
AR LA & F AT 25,0026 —87.50%,
SR R RIRE] 59. 15 % HOXT R A Tz H A Y 0
i 2 . 26 B AR IR F (BB KR IE 20 A1 30) 0 i % ¢ 002 46 81012 141618 202224
FUARR R PR 5 5 S50 235 o B AR BT AR A i e 24 T (a) vicennia marina
23.33% —83.33% (K 50.00% . 5 {45 4 B 1007 o a0
A 0 2 AN TR 2, ARG BB TR IR PR 58 v Y W ko ~- Salinity 10

804  —A— Salinity 20

W T AR BT R T 10 WA B K R R

- —@— Salinity 30
90. 0076 &R BE 30 B Y fo o 7 & (LA 23. 004 EN

E

E 40

3

201

O_
0 2 4 6 8 1012 14 16 18 20 22 24
5 Time/d
g (b) Bruguiera gymnorhiza
=}
5 5 IR R B SR T BT Al e A
E Fig. 5 Germination rate of the propagules under differ-
:? ent salinities
(b) Aegiceras corniculatum (¢) Bruguiera gymnorhiza
B4 SRR 2 3 Wik

Fig. 4 Germination photos of the propagules

3.1 FHEARS FEHESEETHHNXR
ZLAR AR ) BB A T i) (5 0 0 A g, A
INFEAT ALY B R O R Y 22 S AT 4



I ARZFERFR,2024 £,40 %, % 3 H Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.3

PRI AR K R AE AR R ) BB VRS 7 28 oK IR s
T8 1) R U () 7 PR 5% ) v, BB A A 7 7 2 5 i L
PERE N EENEZ T, R B R R
SRR AL A W 0 BB A 4 H A A DG AN R B
A TR B AR (B 1R 1 R 2) TEAS TR
IKIRBE R T R PR TE (& 3) , R B BH IR A5 4%
TIE R 2T A 40 5 5 R 1) A 5 BB B8 7 A s i . AR B 5
TEICAY 3 F I A 2T 0 il ) 5 R % A s A T ik
AR T BFE R 35, AR K b — B[R] 5 IR TR R
TR AT B RTE A IS R KU, R
A R G Sz e B T 2R R A R TR
I ALMKR )G (R B R AN R B 2 B sh i
TR FIE sk I, — s B A AT R W
BB R AE R R B A5 1 R TR R e e 4y
B O PR B A AR 5 1) 38 1 B8 T . A AR R A AR A
FRUIN /N R0/ R AIE 55 S B 3 3 B A X D i
A AR 3 R ) SR B TG i A R R U S 3K
FLUETR AR 22 MG & AR IE A KB B i I I, AR
B 1) BB 4 1T 8 2K EET K A B L R
BEAE A 6 A= 20 AE P 1 43R L B0 AR 25 L o
PR Sk L O BE AL 4% B AL LR S 4. Liu U0
FEAL R LA ) AR B 5 RN A RR B
CLRAE Y BT AR BE S 1 AT 1% 5 3 A9 75 2, HlL L DA T 5
WA LT A o A . AR AR — R DRSS T
BHEARIE 25 R AR X 210 A 1 B A0 9T 1 LA BB A oy A
) P AR S AR A, H B
PRI A A% B2 5 A 7 B8 V7 5k B bl A SR R B % T
PR IEAT AR S5 HE— 25 R L WO
W, 6 A J5 T TR B T £0 R A A A A Y D PR B
IO [7] 25 b HL BB AT 2 RS TR R AIE
3.2 EHEAHEABTESERETHNELR

ST A ) A K A B2 0 K U ) ) T B 38 A
KA 4 BT — i LA D
(o fi 1t S TR 20 A A 0 vh T L S R R AE S
SOt ke A TS, A EgfE s b
T 8] 34 fie A A, 2 T R R I A 8 ) A R Y £ B A
7/ e b 311 BTl IV 4 R €8 AN B R 5 13 | A
VR NE 247 T R VA T T T LT R RS S R R AR
S R B AR 2 TR S50 S A5 8K TT LA FE AR
SR N & [R5 Ca) ]y HLIE BE7EAS [ 1 £k B 45 1
0GR o A B A ORI R W R R A R
A N SR, 5 ARESY AL HER R
AR DX 385 1) 0 ) PR A ST R A o DL T DR R ST A T

E AR AR 4l v i 9 R I8 P LT 3 A S 2644 Y
FUSR AT o R 4G AR 2 FE A E AR YR X 1) 52 560 ) 440
PR W ER B W R . AU R R R A K
[ 4(b) ], 3 m] B 5 5% 5 I R] 45 06 L S 56 R FH i) 4t v
B ANE A A B B E A O, AR BRIk
10 d Je A I iq i &, B T AR 3K LB 5(h) L AT R
5 R TR 7K S RE T 5 55 HLAS & R VD OIS A K
KR,

HFRRAEEE I, AR KERE S E 5
K I SR e A AR SRR AR
o BE S B0 5 SR ER B B AR F R A R I el R B A
FE— B 225 . DA 2T A AR ) O A A ) VR O e L
LGERE W K 2 2R R IR, T A 20 AR R )
REAE LK T 76 308 58 REAE A9 A8 1k L A Bl 7000 210 4 4
14 A SHe 43 A

4 Zig

T 3 P FLAR F Mk 0 G A 2D B A (P
HAER AMO B RBRIES B A B EES H%
JEXIEAR T 1. 000 g/m”, A F T 58 1 AL K iy
P, DRI R AL R R B K T, AR AR A Y
BRI U R AR A B 22 < A B AR
779 dJa MR R R HLJG I 25 5 s (i 0
PRI TR 38 o A5 EL AR S AR 5 A A R S B R T SR SR A1
H2—6dRJIL T T, &FEFRFEHGTUE, A
9 A AT R (R N &, ELAE AR A T R
AT R AR B AT 5 W ARSI 40 AR &R AR K R
FERN W ZF B s ARME ™ A W 28 T 5 i [l e . R SRR
52 PR HE G R T A I e AR AR BT 5 A G B D) A X
3 O AR R R AR B AR A A TR A T A N —
BOO ) A REWT 2F . £5 1, B R AR A R R T g
PRTE S R AIE 7 AR 1R B & RRAE A 48 3 KA i i)
2550 N HETH 5 /U B — g,

B it

BRMETELRZREMAE . FTEEFRAEER
Fih AL AL B,

&% ik

(1] FECMW, FI8. b EZRARCM. JE st Bhoe i,
2007.

(2] FEHUE. LRbR IR IR A (M. /7 ) PURb =8
A H AL 5 2000.

[3] ALONGI D M. The energetics of mangrove forests
[M]. Dordrecht: Springer Netherlands,2009.



[4]

(5]

[6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

BRIES REAMENEESHISEET HHXRARR

JEV R E S5 35 35 A8 A 0, S5 2T AR 0 i A B 5 T 53 3
JRLI]. A A A2, 2016,40(12) : 1328-1343.
P P I A 20 AR I 2R K R BB e A LD T T
JE TR, 2014.
T SCIE L A Ak, PR L, A b [ AR MO PR 4 5
SR A (M. J 50 v [ R EE i R £ T, 2021,
W R N IF G VAR AR AR R [T ]
T VERF2%,2018,25(4) :352-362.
=) PO B SO BRI DR R AR B4 B FO I T A A=
SEIE W PR 5 R ()], A2 AR 4. 2004, 24 (10) £ 2317-
2323.
PRI, TR 24, JH IGE 1. £0 WA 9 10 I 2 B 4 B FL 2 2
Wrov st LT JE T K% % M A R FH %O, 2021,
60(2):339-347.
TREOME. JURRZL R A 4 B AR A R AR 1
AETA A FE D] BT JE TR, 2003,
B . 2L AR A 1 0 A A A Y 5 AR S B )
FrlDJ. BT« P K%, 2005.
AT A B S AR R A LR A ) B R R AR S 4y
WRRT] HITREZIRCAAREM) . 2009,48(6)
905-909.
PN A S F o N N = Wi Y ES RN N R
HLRD. LU AR - S AN 1D, 2002.
DUKE N C,BALL M C,ELLISON ] C. Factors influ-
encing biodiversity and distributional gradients in man-
groves [ ] . Global Ecology and Biogeography Letters,
1998,7(1) :27-47.
STEINKE T D. Some factors affecting dispersal and
establishment of propagules of Awvicennia marina
(Forsk.) Vierh [C]// WALSH G E, SNEDAKER S
C,TEASH H ]. Proceedings of International Symposi-

um on Biology and Management of Mangroves. Flori-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

da:[s.n. ],1975:402-414.

STEINKE T D. A preliminary study of buoyancy be-
haviour in Awvicennia marina propagules? []J]. South
African Journal of Botany,1986.,52(6):559-565.
JOHANSSON M E,NILSSON C,NILSSON E. Do ri-
vers function as corridors for plant dispersal? [J].
Journal of Vegetation Science,1996,7(4) :593-598.
LIU C,ZHANG L,SHI X,et al. A re-evaluation of the
tidal sorting hypothesis of mangrove zonation:
propagule specific gravity matters [ J]. Frontiers in Ma-
rine Science,2024,11:1368156.

WANG W Q.LI X F, WANG M. Propagule dispersal
determines mangrove zonation at intertidal and estuar-
ine scales [J]. Forests,2019,10(3) :245.
RN . N O B PR B R 0 AR
A BRI BE R LT DL )7 7 B o BE o 4, 2014, 30 (4)
257-262.

KBV, SO WO L IR AR LD R A AR
(Bruguiera gymnorrhiza) 5 Wi & & []]. i ¥ 2F
e (3D ,2006,28(2) 121127,

A5 YT 2R AE ) 19 9 T80 o A1 A% S B HG X R R UK A
TS 3l R LRI (D] BT B TTR %, 2008.

XU L,LIU C,XIN C,et al. River mangrove Aegiceras

corniculatum maintains certain levels of Na™ and Cl~

in leaves to adapt seasonal freshwater [J]. Ecohydrolo-
gy»2023,16(4) :e2534.

XU ZL R AE P T 0T 10 L T I Y 4 A A R B B AR
O 2 (D], JE ] B TR, 2024,

CRASE B,LIEDLOFF A,VESK P A,et al. Hydroperi-
od is the main driver of the spatial pattern of domi-
nance in mangrove communities [ ]J]. Global Ecology

and Biogeography,2013,22(7) :806-817.



I ARZFERFR,2024 £,40 %, % 3 H Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.3

Study on the Relationship between Propagule Characteristics and
Reproductive Dispersal of Viviparous Mangrove Plants

PAN Lianghao'*,MO Zuying’,SHI Xiaofang'"”*

(1. Guangxi Key Laboratory of Mangrove Conservation and Utilization, Guangxi Academy of Marine Sciences (Guangxi Mangrove
Research Center) , Guangxi Academy of Sciences, Beihai, Guangxi, 536000, China; 2. Observation and Research Station of Coastal
Wetland Ecosystem in Beibu Gulf, Ministry of Natural Resources, Beihai, Guangxi, 536015, China; 3. Beihai Experimental School,
Beihai, Guangxi,536000,China)

Abstract: To explore the relationship between propagule characteristics and reproductive dispersal of vivipa-
rous mangrove plants,the mass,length,volume and density of propagules of three most common viviparous
mangrove plants in China,Avicennia marina ,Aegiceras corniculatum and Bruguiera g ymnorhiza ,were ana-
lyzed and compared, and their floating and germination status under different salinity conditions were ex-
plored by indoor floating and propagule germination experiments. The results showed that the propagule
density of the three mangrove species was slightly less than 1. 000 g/cm®. Under different salinity conditions,
the floating ability of Avicennia marina propagules was significantly different, the germination rate was high
and the germination time was much earlier than that of B. gymnorrhiza. However, the propagules of Ae-
giceras corniculatum had sinking and poor floating ability, and some propagules of Aegiceras corniculatum
only grew roots after the experiment ended. B. gymnorhiza propagules, on the other hand, exhibited excel-
lent floating ability (floating rate>85%) and had a higher germination rate under low salinity conditions.
The above shows that the strong adaptability of Avicennia marina propagules and the strong floating ability
of B. gymnorrhiza propagules provide a foundational support for its widespread distribution. The character-
istics of the propagules of viviparous mangrove plants, such as their own morphology. floating ability and
germination status, have a great effect on their reproduction and establishment. This study helps to explain
the reproductive dispersal of mangrove plants, which is of great significance for the protection and restoration
of mangrove forests.

Key words: mangrove; mangrove plant; viviparous; floating rate; reproduction and establishment
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