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Spatial Distribution of the Soil Seed Banks of Seagrass
Halophila beccarii at Intertidal Zone and the Biologi-
cal Influential Factors
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P T5 Abstract :[Objective]In order to explore the pop-
s PG LT R AR A 5 R T S0 % & 45 IR I (GKLMC- ulation regeneration and the cause of endanger-
14A02, GKLMC-15A01) % [l . ment of Halophila beccarii, the spatial distribu-

© ox SEAEMER RS (1978—) ., B RITFGE 6L, Mg e tion characteristics of soil seed banks and its bio-
TR 25 5 L0 MR 25 DR E-mail ; qalong@163. com. logical influential factors were studied. [ Meth-
ods]) Sediment including seagrass plants were
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sampled from three typical sites of seagrass H. beccarii in Guangxi at Ronggenshan of Hepu,
Jiaodong and Shanxin of Fangchengang. The number of seagrass seeds, shoots, female flow-
ers,and fruits in the samples were analyzed statistically and the seagrass biomass of above
ground and below ground were weighed in the laboratory. [Results] We got the results in 3
aspects: Horizontally, there was no significant difference of the soil seed banks density among
the distances at the same direction. The soil seed densities of the seagrass at the side to open
sea,tidal creek,land at Ronggenshan and Jiaodong were significantly different at 271/m?*,
180/m?*,52/m?* and 52/m?*,23/m?*,16/m?* respectively, revealing that the horizontal distribu-
tion patterns of H. Beccarii seeds were affected by both tidal flow of ebb tide and the thin
flow of seawater down to tidal creeks and were weakly affected by distance; Vertically,
73.0% of the seeds of H. Beccarii were found in the upper layer of sediment (0—4 cm),
20. 8% in the middle layer (4—8 cm) and 6.2% in the lower layer (8 —12 cm) ,the number
of the seagrass seeds in the upper layer was significantly higher than those in the middle and
the lower layers (P <C 0. 05), showing that most of the seeds distributed in the surface layer
of the soil (0—8 cm);
pendent on the densities of female flowers and shoots of the seagrass population. The correla-
tion coefficients r was 0. 722 9 (P <C0.01) and 0. 845 1 (P <C0. 01) respectively,and the fruit
density,the above ground biomass and total biomass were in the polynomial curve. [Conclu-

The soil seed densities of H. Beccarii were significantly linearly de-

sion] Horizontal distribution of the soil seed banks of H. beccarii were mostly affected by
some environmental factors such as tidal creeks and seagoing rivers,and the population at-
tributes of above ground vegetation and seed properties. Population attributes of above -
ground vegetation were the key influential factors that affected the densities of soil seed
banks of H. Beccarii.

Key words: Halophila beccarii, soil seed bank, population regeneration, seagrass conserva-
tion
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Table 1 General situationof each study sites
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Distribution of H. beccarii soil seed banks in
different distance at Jiaodong meadow
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Table 2 Soil seed density and significance test of variation for each sampling station in Jiaodong H. beccarii meadow
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Relationship between soil seed banks density
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Fig. 5 Relationship between soil seed banks density
and shoot density of H. beccarii (P < 0.01)
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Relationship between soil seed banks density



MG ER A 0 (Al DL g 5 3k W b SR 1 R 2 A A S AR R R D R 99

UL Rl S
< 12000 . °
~E y=-16.466x"+688.12x+621.21
E ~10000{ R’=0.7403
@:é 8000 5 ©
BT //\
%g 6 000 - o
ij; 4000 / o
-E -
32 20003 €
= S
w 0 T T 1
0 5 10 15 20 25 30

Hi ¥4y A4 B Above-ground biomass (g/m’)
JES I TR =2 i B L R e T = L
SPEWIEER (P <<0.0D
Fig. 7 Relationship between soil seed banks density
and above-ground biomass of H. beccarii (P < 0.01)

&2 120007 y=0.148 2x'-14.535x™+492.78x+485 .42
R*=0.8088

10 000 {

8000 {

Co

6000 7 o

4000 )

3 T 2 EChL/ m”)

Soil seed banks density (/m

[\S]
(=3
(=4
(=}
[e]

(=}

1 IO 2'0 3'0 4‘0 5I0 6IO 70
S4B Total biomass (g/m?)

f=}

B8 NmmEshd LEM TS E S EEELEY
AR (P <0.0D)
Fig. 8 Relationship between soil seed banks density

and total biomass of H. beccarii (P <0.01)
3 &g

XF TV A AR AR LU 7 00U B2 AR L B Bl 10 3
A~ LR D1 5 5 Ak R4 A m R AT I A UORE L GE T (EURR
RSB E 2R MEAE R SRR AR O AR
Y A T A R AR B IR 458

(D TEASE Iy 1) L 5 2 X6 DU v 5k 4 e fp 1
JE 3 AT AR Ry DTHRE /N o 3% i e b 5 o) P AL 5 (] 1
32 B Ve K -5 VR S U ) A B BOK R R R
TER A0 R 1 i BN AN S WA A T
[] 73 A1

() I J7 ) b, T 9020 1y DL 3g 5 $h w ¢
DTHTRZLHEO~8 em JEFHD,

(3) W 3g B R 7 3 fh 7 R % T 5 B AR Fh
TEMEAE 2 BE RS L R L B R
i N ) B S R AR AR 22 ) 38 S A R Y TE A
Ko Ml b AE B R AR AR A 5 e DL v B h R R
J2 25 (] 3 A ) SCHE R R

SE -

(1] PEAYGECTEMEYE)HERE RS TEEYE
[ML bt Bh it . 19928188,

Editorial Committee of Chinese Flora of the Chinese
Acadamy Sciences. Flora of China[ M]. Beijing: Science
Press,1992,8.:188.

[2] SHORT F T,COLES R,WAYCOTT M,et al.
Halophila beccarii [EB/OL]. [2017-01-24]. http://
www. iucnredlist. org/details/173342/0.

[3] MOLES A T,DRAKE D R. Potential contributions of
the seed rain and seed bank to regeneration of native
forest under plantation pine in New Zealand[]]. New
Zealand Journal of Botany,1999,37(1) :83-93.

L4 TSR3 o B A 3900 PR 0 F 5t JoE B 1 W 9 44
SLTDL A A A5 23R, 2003, 27 (4) £ 552-560.

YU S L, JIANG G M. The research development of
soil seed bank and several hot topics[J]. Acta Phyto-
ecologica Sinica,2003,27(4) :552-560.

[5] DEN HARTOG C. The sea-grasses of the world[ M].
Amsterdam: North - Holland Publishing Company,
1970.

[6] ZAKARIA M H,BUJANG ] S,ARSHAD A. Flower-
ing,fruiting and seedling of annual Halophila beccarii
Aschers in peninsular Malaysia[ J]. Bulletin of Marine
Science,2002,71(3) :1199-1205.

[7] ZAKARIA M H,SIDIK B J, HISHAMUDDIN O.
Flowering, fruiting and seedling of Halophila beccarii
Aschers. ( Hydrocharitaceae) from Malaysia[ J]. A-
quatic Botany,1999,65(1/2/3/4):199-207.

[8] JAGTAP T G,UNTAWALE A G. Ecology of seagrass
bed of Halophila beccarii (Aschers) in Mandovi estu-
ary,Goal J]. Indian Journal of Marine Sciences, 1981,
10(4) :402-404.

[9] BUJANG ] S. Status of seagrass resources in Malaysia
[ CJ//Proceedings of the Third ASEAN - Australia
Symposium on Living Coastal Resources. Townsville,
Australia: Australian Institute of Marine Science,1994:
283-289.

[10] KANAL A H M,SHORT F. A new record of seagra-

ss Halophila beccarii Ascherson in Bangladesh[]].
CMU Journal of Natural Sciences, 2009, 8(2):201-
206.

[11] FAKHRULDDIN I M,SIDIK B J,HARAH Z M.
Halophila beccarii Aschers (Hydrocharitaceae) re-
sponses to different salinity gradient[ J]. Journal of
Fisheries and Aquatic Science,2013,8(3):462-471.

[12] ABU HENA M K,SHORT F T,SHARIFUZZA-



100

JUPR B sA R 2017 S5 A A 33 4 A 2 4]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

(22]

MAN S M, et al. Salt marsh and seagrass communi-
ties of Bakkhali Estuary, Cox’ s Bazar, Bangladesh
[J]. Estuarine,Coastal and Shelf Science,2007,75(1/
2):72-78.

UNTAWALE A G,JAGTAP T G. A new record of
Halophila beccarii Aschers from Indian coast[]].
Mahasagar,1977,10(1/2) :91-93.
PARTHASARATHY N,RAVIKUMAR K,RAMA-
MURTHY K. Floral
Halophila beccarii Aschers. (Hydrocharitaceae)[]].
Aquatic Botany,1988,31(1/2):141-151.

JAGTAP T G. Metal distribution in Halophila bec -

biology and ecology of

carii ( Aschers) and surrounding environment along
the central west coast of India[J]. Mahasagar, 1983,
16(4) :429-434.

HODGKISS I J, MORTON B S. Halophila beccarii
Ascherson ( Hydrocharitaceae) - a new record for
Hong Kong. with notes on other Halophila species
[J]. Memoirs of the Hong Kong Natural History So-
clety,1978,13:28-32.

DEN HARTOG C,ZONGDALI Y. A catalogue of the
seagrasses of China[ J]. Chinese Journal of Oceanolo-
gy and Limnology.1990,8(1):74-91.

BT e G o, F W RN R m
FhRESD S R LA 7 R —— LA B Bk ) ).
AR ,2013,33(19):6163-6172.

QIU G L,FAN H Q,LI Z S,et al. Population dynam-
seed banks of the
Halophila beccarii in Pearl Bay, Guangxi[ ]J]. Acta
Ecologica Sinica,2013,33(19):6163-6172.
B, R, B a3 R R R A Y A
AR HT LT, FAHE I B R ) = 4R 5 2010, 18 (4) : 391 -
393.

HUANG X X, YAN Y H, YI Q F,et al. Karyomor-

ics and threatened seagrass

phological studies of Halophila ( Hydrocharitaceae)
from Hong Kong, China[]J]. Journal of Tropical and
Subtropical Botany,2010,18(4) :391-393.

JIANG K, XU N N, TSANG P K E, et al. Genetic
variation in populations of the threatened seagrass
Halophila beccarii ( Hydrocharitaceae) [ J ]. Bio-
chemical Systematics and Ecology.2014,53:29-35.
JIANG K,SHI Y S,ZHANG ], et al. Microsatellite
primers for vulnerable seagrass Halophila beccarii
(Hydrocharitaceae)[J]. American Journal of Botany,
2011,98(6) :el55-el57.

B e JRA L B A SR AR WG B DL e S R TR
T R R FE U 1Y 23 A0 B LR TS LA AR LT . 7 U AR Y
2016,36(7) :882-889.

(23]

[24]

[25]

[26]

[27]

(28]

(29]

[30]

[31]

[32]

QIU G L,SU Z N,ZHONG C R, et al. Distribution
and community characteristics of threatened seagrass
Halophila beccarii in Dongzhai Harbor, Hainan[J].
Guihaia,2016,36(7) :882-889.

HEEEGHEZES. PEEEE S0 T
VS M. JU 5T ¥ AR 1993,

Editorial Committee of Records of China Bays. Re-
cords of China bays — 12th fascicule: Guangxi Bays
[M]. Beijing : Ocean Press,1993.

COX P A. Hydrophilous pollination[ J]. Annual Re-
view of Ecology and Systematics, 1988,19(1):261-
279.

LESD H,CLELAND M A,WAYCOTT M. Phyloge-
netic studies in Alismatidae, || : Evolution of marine
angiosperms ( seagrasses) and hydrophily [J]. Sys-
tematic Botany,1997,22(3) :443-463.

ORTH R J.LUCKENBACH M, MOORE K A. Seed
dispersal in a marine macrophyte: Implications for
colonization and restoration[ J]. Ecology,1994.,75(7) :
1927-1939.

HARPER ] L. Population biology of plants[ M]. Lon-
don: Academic Press,1977.

WAL A AR B e, e R R A M. Jb et
T RAE . 2009,

FAN H Q,SHI Y J,QIU G L. China seagrass plants
[M]. Beijing: Ocean Press,2009.

INGLIS G ]. Disturbance-related heterogeneity in the
seed banks of a marine angiosperm[]]. Journal of E-
cology,2000,88(1) :88-99.

SR AT IR R TR SR R[] A
Z4 i ,2004,23(2) :114-120.

ZHANG L,L1G H,ZHANG X. A review on soil seed
banks study[J]. Chinese Journal of Ecology,2004,23
(2):114-120.

TiF] . STERNBERG M. 5 &5 B . 55 Hb o ¥ Y 12 00
LR R/ Y B R 7 2 R m T]. S
#2.,2005,25(4) :749-755.

YU S L, STERNBERG M, JTIANG G M, et al. The
effects of seeds size on the distribution and abun-
dances of plants and seed banks in a Mediterranean
coastal sand dune[J]. Acta Ecologica Sinica, 2005, 25
(4) :749-755.

AT B AR L 5K 5 VL AL 38 BRI WE AR A B
PRTE 250 - S 7 R e 00 A AR M LT . R0k 24 4R
2008,17(6) :9-17.

LIJ M,XU H L.,ZHANG Z ] et al. Influence of seed
morphology on the vertical distribution of a soil seed

bank in the lower reaches of the Tarim River[ ] ]. Acta



MG ER A 0 (Al DL g 5 3k W b SR 1 R 2 A A S AR R R D R

101

[33]

[34]

Prataculturae Sinica,2008,17(6) :9-17.

MORITA T, OKUMURA H, ABE M, et al. Density
and distribution of seeds in bottom sediments in Zos-
tera marina beds in Ago Bay, central Japan[J]. Aquat-
ic Botany,2007,87(1) :38-42.

HOOTSMANS M ] M,VERMAAT ] E, VAN VIE-
RSSEN W. Seed-bank development, germination and

early seedling survival of two seagrass species from
the Netherlands: and Zostera
noltii Hornem [ ]]. Aquatic Botany, 1987, 28 (3/4):
275-285.

Zostera marina L.

(AT .0 )

(k3% 92 W Continue from page 92)

[20]

[21]

[22]

AR S, B R T DT 1 ok R 5 4 A [T, st EE
9%,1992,11(2) :41-51.

LIN C K. A study on the source and the distribution
of clay at the Yellow Sea[ J]. Geographical Research,
1992,11(2):41-51.

8 — B AN B 22 2T, S5 R U DO BLA BT T ok
JE—— Rk A A A [ ). MR 1998.,22(1) (34~
37.

ZHAO Y Y.PIAO L A,QIN Y S,et al. Recent devel-
opment in the southern Yellow Sea sedimentology -
The China-Korea joint investigation[ ]J]. Marine Sci-
ences,1998,22(1) :34-37.

TR AU B O T A AL G e R M BT T 5
JELI]. i A 25 %41, 2003, 14(6) :1000-1002.

[23]

GAO QZ,TAO Z. Advances in studies on transported
flux and properties of riverine organic carbon[]]. Chi-
nese Journal of Applied Ecology,2003,14(6):1000-
1002.

E A, B, B B AF . PR b DO e A
TR Z VTR A HLBCREAE ISR W LT ). M S5
2015,46(3) :497-507.

WANG R M.TANG ] H,HUANG G P,et al. Prove-
nance of organic matter in estuarine and marine sur-
face sediments around the Bohai Seal[ J]. Oceanologia

et Limnologia Sinica,2015,46(3) :497-507.

G )



