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Abstract

The coverage of seagrass Halophilaovalis in Citou Bay is the highest of
all the seagrass meadows in Penghu. It has high ecological importance
because there are abundant species of creatures. However, the
distribution of the seagrass meadow is shrinking because of the
influence of human disturbance and environmental changing. In this
study, it revealed that the coverage dropped twice in a year, during July
to August and December to February. The third pair of leaves was
obviously smaller during the high-water temperature period of July to
August. There were two peaks of biomass, rhizome length, and leaf
amount during April to July and November to January; moreover,
blooming and fruiting periods appeared as well. The ratio of shoot
system to root system were 0.49+0.11. There were four undulations of
the curve showed that it has a short life cycle and rapid growing speed.
The length of rhizome grew longer during October to January for
anchoring in the monsoon season. There was the best growth rate under
the salinity of 25 and 35ppt and the temperature of 30°C. After
germinating, the cotyledon extended and radicle stretched, and then the
first to the fifth leaf and the first pair of buds grew consecutively. Low
salinity would not only promote the germination rate but also shorten
the time frame of germination. There was no statistical significant
difference of germinate rate between the group with and without
artificial light. However, the average germination days of the group
without artificial light was obviously shorter than the other. Providing
light to the young seedlings would be helpful on growing more leaves.
Considering the growth of young seedlings, the best germination
condition would be under the salinity of 10ppt with light, although the
best germination index was the condition under the salinity of 5ppt
without light. Therefore, the best preservation condition for seagrass
seeds was 10°C and 35ppt.

Keywords: Halophila ovalis, biomass, germination
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g laa  Banbph RBRFED 485-87.9% PR
FRE G BRE A i o
3. R RIEL T
ERGFEL AR RS 3 BRI B S R )
T 3a 28.742.7% 50 I EE (B 13) 1 B S A A YL T
(233+7.1%) ~ ¥ %5 (20.8t1.9% ) ~ fe7) (12.4+2.7% ) ~ ‘m
7y (10.0+1.6% ) ~ #&=wmF) (2.6£0.9%) % ##) (2.1+0.8%) -
LRl bRl T A E R R A A 3 0T 0 H R e A G4

D0 R 2 [ B DB R BRI BlE & 3 BRI P B o

s
-
e
o
o
0.

\

PEREE - A R T 0 & L
Brend ol ¥k As kgt 4 > 43 30.2-73.0%2 F > T5% 56.3
+13.8% - /< B 14 7 I & TI0f F k2 DL 2 S e b A v

»7-87 2 1227 s He X T80 Gk igEs o
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fOplsh B E KR E R 4o SRR 0 Bk 143 42.0-75.0%2
Y L33 577 + 11.8%; pl3k 2 B 5 % % 8% » 4 3 20.1-75.0%
2B T35 64.3+155% - bR 4 2016 £ 8 1 B B kR A

B Ak e B FRRE > FIRE L e 1 i plk 2 chr E W U

R RO B BELFATERT RIS L

=1
E:0y
NL

m127.0%> 310" B> HRFF~ =5 3BRIEF 5 R

3%:{ % B il 0 43 18.4-70.5%2 B » T 324 47.4% 20.0% ( 4

4)

2. Ax 2 ¥
BoE ox v Find foB T 354 > 3.53-22.66 g /100 cm? 2 Y 5 T
¥9% 1178 £ 624 g /100 cm? > > & 4-8 2 12 7 % £ 6 (B 7 T

pr e R TiaE (K15) -

B E AL Eap PIRE E T fﬂs“114808g/100cm AR
Tia% 413 £2509/100 cm?; % & &0 @i TINE R T4

%+ 2.39-14.59 g /100 cm? 2. /¥ » T 5% 7.64 + 3.88 9 /100 cm® ( )

15) o % & 3}

11\14

g

\f“\ﬂ

J%{.\fl,'r

\4

Refd B 0 97 i B 4 30

23.2-49.7%z_F » L35 % 33.527.6% (4 5)
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LplEhA BB E S hoT ik p|ak 1A 3 4.42-23.94 g /100
cmPz ¥ > T3a% 1286 + 6.989/100cm®; Blxk2 4 H B EF
4+ 2.01-26.80 g /100 cm? z_ f¥ > L 5% 15.11 + 8.58 g /100 cm? ;

Bleb 34 BB 430 1.24-13.999/100 cm? 2 B » T a5 8.21

+ 4.719/100 cm® (® 16) -

(| 17) -

LOplab i BN/ TR L E R E LW L Pl 1 40

0.31-0.72 > 35% 0.53+0.13 5 Blzk 220t B 5 3 BplxbEB > 4
3+ 0.43-0.92 > T35% 0.58+0.15; plek 320 B 5 3 R sb B L
%+ 0.15-0.80 » L 35 % 0.37+0.20 » M3+ T 3ot & (B 18) o
4, ¥ T EK

B E LI BROCERE M T ENTHRE B P AT SR

£ B /%t 208.1-425.0 cm /100 cm? 2. B > T35 % 304.7 + 78.2 cm
/100cm? > > E X N2 BEYE AU AT AT L E4T ) FA

$ &A1l B (FI19) B2 BAM RS L8 A% A

TR FEn4T7 P e T FOREREE4B Y A At Fenll-]

PR R o RS ERRE -
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LplEEE ER T EL RS AoT A0k s Plrk LK BRERE 0 4
++ 193.0-608.6 ¢cm /100 cm?z_ B » T 35% 334.9 + 118.0 cm /100
cm® ; iplxk 2 4+ 116.8-481.8 cm /100 cm® 2 ¥ » T 3a% 318.0 +
112.0 cm /100 cm?; g 3¢ 3 ehE B & &> 4+ 43.1-399.8 cm /100 cm?
2B T34 2544 1 97.8cm/100cm® (% 6) o
5. ¥ %k

BE AR P A SR P A 43 170-381 % /100
cmP2 B> T35 270 £ 64 5 /100CcmP s > E IR 2 BB 5 A
ERBYPNEALTRI L ESNLT PFE R FEY L 2 En12-1
PREO(R20) -

Zoplh i B S BCR LA T it Pl 1 kB A S 0 A0
173-440 %/100 cm?2 @ > T35 308 £ 80 % /100 cm?; iplk 2
i+ 155-471 % /100 cm?* 2 & > T 3a% 261 + 84 & /100 cm?;
Pk 3 e R B> 42 102-335 8 /100 cmP 2 B> T iah 243 +
74 % /100cm? (% 7) o

6. ¥ SHEF2Z LT

w

BELIFE 3EE S 2L 40102-139mMm 2 FF o TG

123 £ 11mm; % 3HEF 5 A 55-79mm 2 F> L5570 £
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08mm- > # 2T X KEHHF 5 3HETF PESR ) DER
(F21)

LRI E S SHEPALF L LoT A Rl L HE
> 10.7-16.1 mm 2 @ > T35 1252 19 mm; EH 7 A
57-88 mMmz & » L1595 72 11 mm- plx2 F ¥ £ B &
A%+ 10.9-16.8 mm 2z & » T35 35 138 £ 1.7 mm; ¥ ¥ aF B~
BE AN 6.7-94mm oo T5 801 0.7mme plxk3E S
£ REE 412094138 mm2 > T355 11.0 £ 12mm; £ %
R RS BFE A A4A8T0mm o T4 59+ 0.7mm (£
8) o
7. PERE T FPFRAEER
(1) ey

e

PERF LKL 1-2ems F R HFFIA -4 37 23
Plene ¢ fedEAT e A > UFEL £ HFRLK - £ 4mm 7 2mm s
jedg o d prghe 2 ESRTCHHT G 28 A B[ 5 567 2 12
(£ 9) 2WeniEHER LR L & 100cm” 4t 0-2 K
(L32% 0.240.7 4/100cm?)

Lplpb R A2 E R R AT AT Rl L > E T

L#Nma 6 - & 100em’ €4 1 & ;5 Rl 2 2 & T8 F i
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WLHIMAES Y & 100cm’ F 2 & 5 Bl 3 > E T
28 > Aw IR AG62 127 » & 100cm’ F 12 2 & o

(2 vei-hha R

14

P+ 5 R FA5E 1-2.5mms = if F 8 edeR L 3-5mm -
fof 1-2mme > Epichicd) b3ty 28 0 & W 5 56 0
% 10-12 " (4 9) > 22856 " chicfE . L ¥R F - &
100cm? £ 3¢ 4-23 i (L 2% 1148 5 /100cm®) » 10-12 * 74
Wl o WRFrE i 30 100cm® 42t 18 & (Tisi 143 &
/100cm?) -

LRIz ErpT R R AT i o B 12 2 ET
PG 1 560 plak1¥AE L F 100cm’ 4 w4 4% 8
Joplsb2 5% 100cm® 4 18 2 8 Ll 3 2 EFTH G 28 o
A w B 5-6 1 ¥R 43 4-23 £/100cm?s 10-12 1 e B A
1-8 % /100cm?

BVERPpe¥ER

RFd 20 F R AR R RPFE IR R
kAT I AP LRES 2 ik B o K
2.2-4.4mm 2 fF ~ 5 1.2-40mm 2 BF ; 2R ER Y 93 5-243F
A
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PEEFHIF 240 AW E 5702 11120 (£9)
57 P k@A E o 2RY HF > & 100cm? 4 >t 1-58 3f
(T35% 10418 %5/100cm?) > 11-12 % %9 #H@ > LR A K
% 100cm? 4 >t 1-3 3F (T ¥5% 0.7+41.2 $§/100cm?)

Zoplehd E R FH B RB DT ik s PleE 1R 2 2 EE D
LA B IR A 57 0 R 1 ¥ A 45 1-9 %7/100cm”
Iz 2 B 43t 3-58 35/100cm” o RlsE 3 2 E X FH T 28
A 5-6 7 ¥ B A4t 4-12 35/100cm? 5 11-12 0 e B 4 3t 1-3
$#/100cm? o

8. LB REFF A FEELEIBFREAYRLT

’y?mﬂ
i
sN
ey
Ja
¥
|k
I
—
N

vH T3 %R #A = R sk Bhen
%4k 10977 CRIH1Z2 20FFF AP E S BTN

ST A FLR > Rl 2 BRI 32 B0y

sL 1 =
FeE s BT o

i

MEAR -5 PRIy SHERZERL5F > HH 6 plais

FHEFLRE (p<005) ;= BRHPESHRKEEFLL -

(2) PERFTAI R REERRIE 2 VR
1. k&
BR (26228302 32°C) AUz &t fo 30 pELE

26 Ce TE rETmERe AL T 2891186 mm: & £ & ;i
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124.1% > &% 15 P 42F 28> W PR A F 2 > T HFFE R
SESARE 0 2% 30 ppFo 2 G 10tk T EIRS 0 1 50% ;
28°Cei T H AR 27 P G A FEROERIRFFOR S A K
FAB¥ > % 30 P F LthE TERW 0 £50% 230 p 2 &
£ 3 48.0119.0mm > B2 2 £ % L 171.9% ; 30°C pt fechips T oE
£ 5 13124424 mm > % 27 p pF o fERANA PR B 2 1
Th R g o dE FEAeARE 0 S K F 5 3287% 0 5 & ek
B GKE B2CHIRB 3P 20 R AT 23RS

E %5 0% (M 22)

R (5-15-25% 35ppt) Bz = £ o KSR T
AEERE TEARASPPL B S E SR T % 9% 2k
BB TR A4 A B & E S 4.0%; 15 ppt 48 > % 0-9 day
SFFE o S E Fe 2B 0 W 85%> 7 40%FEEW 0 ¥ 9-24 day
FIFEPE > SR FEEHMT 36.6% % 30 A ERFFFH 2
60% % it iitks FHEF  FEFAHF P2 D 172%; B
B 25% 35 ppt Tk ¢ e WA E wpP-HABE L Apiv > £ 30

X502 A E A uc it 181.4%2 170.1% > & 25ppt &% 30
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TG - RSB A W IR %o 35ppt et BRI T hiE )
(R 23) -
(z) BAX R Fipesr
NADPFADABBET horiesrdd P Ap e IEiflidF -~ R
REofe 2 0 Bt B Wl iedz 2 Ap e iy ifide™ 0 2 Fedp
% 'k 1-3 o
1. #rigd$ (Mollusca) 2 A48 fdsplicd s 2% > £33 % 13
F 264 cHEREF T 154 - ARm%; 352 L
3564 o
2. y&f # % (Echinodermata) =233 % 4464 > #3535 %
(Asteroidea) 1 # 1 4& ~ ;4 *2 % (Echinoidea) 1 1 1 #6% /4 % %
( Holothurioidae ) 2 4+ 4 & -
3. ? ¥ (Crustacea) 232 % 7 # 12 &> ¢ 3" %

(Malacostraca) 6 # 11 8% % v % (Merostomata) 1 41 1 f& o
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(-

FERIAIFTULERCARRFIIHAEIFTLEE

(Y

{9

>

A

1L

) e E BT T

NV

!

gk B e+ A AT 2R A > £ S 42 1.0-1.5mm 2 /0 T35

£ &4 1.210.14mm ; &E 4 > 0.65-1.1mm 2o ¥ > T3 L 0.8:

0.15mm ([l 24-1) « f65 11 f sk 2 BRB T BT 0 HJES

=
71

1.

seniEHF BT A 2T AN BRE (Japaretal, 2011)

+ F(cotyledon) Rz o+ 4 F oo fi+ - 3 & MMM RA
FBAE 5 W oG e P ET L (B 24-2)

FEER RAAEF AN S I Fd L gy (the chalazai
end) ¥ ) 5 iFbrag ROREIE SE R & 2 H5E (] 24-3) o
Kuo and Kirkman (1992) ;a7 +E¥ % 11 ¢ Redq i 47
FPPEHTARLEFT o

3248 (rodicle) z£ ' E FF b ¥ - BEeraiy w

b
MR

b E s AETH chipdn

I~

BENHF 5wt (B 24-4%5)

% 1 ¥ (first leaf) 2 = j&5 #£{oriw (hypocotyl) rek o

1% (1 246)
% 2-4 ¥ (second - forth leaf) 2 & % 2-4 ¥#F 4§ £ ¥ £

41 fp142 (lateral root) (@) 24-7-9)

3

5% (fifthleaf) fr#7r% (newshoot) # = # &£ 115 F 2

28



2L . [ !
fo » % £ Nimo] e T 50

(=) RRHATF T2 HF

1. R E
#F e@AE (05-10~20+30 % 35ppt) £ kBB

®is o =0 (63 %) w80 & gy &4+ 20-63.3%

2_RF S T3 E AARIT 1Y% - 2 g T F e wtdaeT (£ 11)

ERT3IF T FAEHAT 46.7% ¥ 4iF (S

(1) 0ppt
BV F R RABEI G O (505 ¥ % i 53.3%( Bl 26) -

-

HARF & OpptAp v 3k 7 5 © 3 T 56.7%

(2) 5ppt
2 8RB 9k 8L 633% 5 L A B(B26)-
(3) 10ppt # ¥ H 4% 6:k4B% (5% 8L Wi H T 60.0%
(Bl 26) -
(4) 20 ppt HFH FEEHEL T 5 6FBFL > F 8L ¥

31 36.7% (B 26) -
(5) 30ppt E3 T ik F Y HEM 0 W 3.3% > ¥ 4F T

‘‘‘‘‘‘
A5

ERT 4 TRBAFFTRE > F 5 FHoHI

(6) 35ppt
30.0%;5 > 3 ¥ FAR% > I % 9k W4k 333%(F 26) -
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2. & kPR JL

B3 A @A (0-5-10~20~30 % 35ppt) £ @ kPR

Bd® s 2 93k (63 X ) e T 140 & gy & 4+ 10-56.7%

2L Tah 37.24211% - & e g v F o iteeT (£ 12)

(1) Oppt 535 2% > 85 FI{ 2 LigEH 41 46.7% % 3
FUEFTFERBFRE EI 5 88X FTF41x 8
< %3 50.0% ( B® 27)

(2) 5ppt AHF 1FEH ?ﬁ'f;ﬁé ¥ 50.0% > 2 {8 & AR
EXIRB8IBFTFAR LT 56.7% (B 27)

(3) 10 ppt 2>A# 7 FHEFMAET L > T 5% 9 FH I
56.7% > A2 bpptengF v 3 5 L ek E (B27) °

(4) 20 ppt # 7 F % 2FPFHE T 333% > 2 (5 & mARY
HEmFammd » F75 F5is: 36.7% (B 27) -

(5) 30ppt 53T 3F F YT FER P 33% 0 F 4ikEN
#3 10.0%% > T BAFDT ¥ 9% (B 27)

(6) 35ppt BT I H2FF T F 5 100% 2 18 EApgH 3

Bk > F Y X555 13.3% (B 27)
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3. RRRZFRAR HETF T T p gnP PR L4
VTS RAEEAERRE G RLRYE T A4
%4k 1347 D FRAHBF TSI REFLE (p<0.05)
FisT 10~ 5% 10pptenw ¥ Fiks (B 28% £ 15) »

"ERE VSN S F SR RN ES IS LSS ETY

N

OfcSpptenTagypie " Bl AR HFLE (£ 15

Bl 29) ;&g kpRaart > BRRDFE T P B Y AL

4 FTHREFARI AT HE L FHOPFE
B Oppt FH %y ME RIS NGER
BB S Sy E kT AP LS (p>0.05) -
(Z2) RRHEBEIFT2EE
121520252 30°C % # kBB HAIL > fEF & 5ppt i«
BREE? 21 a7 218 > KB 30V HIM > EF-LE D

BB B T4 LB B 0 T 25CH ¥ % iE 56.7%%
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LR FHEFAR A30CH B3 FF AP F IR

F A H PGNP T F o

#fEF 1 210°CHE = 352 40ppt 3 B A& hrk 5 30 ® (8o
PRI B IBROSPPt ERZ DCaRBy EFpg 8§
21 P 5 > B ok iz B B 35ppt hfES o 3 ¥ & 43 65.0-75.0%
2 [ T 355 70.015.0% 0 B+ * 2F 5 929 %1 B & 45 ppt
e gF 7 5 430 10-15.0%2. FF o T3E 5 11.742.9% > fa 3 *

,1475%’“‘911#—7? ___%' ?%'ﬁﬁl’ﬂ’”mﬁ";mﬁ—rn e,\;%. 2t

¥
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B3t W
Shbid 3 EER =LK SRR ¥ o)
(=) k&
R R T S R U i SR

BRABBLRR M anFF 22 - (A% ~2015) - Collier and Watcott

-

(2014) L FE ot KRBT 2 L2 PP TN 52569 -
& p o 25 ) R s R o RSP ERET Y B RE
Tk 0 A 3BCEE L FF fod & ¥ iRiF  LEL0CH§ Exvr

EF@mE >~ o den Hortog (1970) 45 » /A -k 2 10C ™ » P §

Aaer Rk R TR (B 3D g KED R - aok ke
B Rk T BB RN Rk 12 2 0 2 AR AY 32040 C

RRHLECRT BEATE 2 Y 3% ARIH 40 KITT 40
Crteng kMM > A3 478 °%[3-LiEBREA475Co BkET
HHET 9P 4 B> EATRIFERMRE S 109C 0 AR

3

B2 P AT ERERY R AP TERY 4 L 2 Ry T

._3

= B okE D 2L .
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(Z) SR FLFHT P IPHPTRARAZ B
k& (2011) A¥: %’,fi‘gﬁ.\z,_yfé—f}as%mﬁﬂi;fﬁ SIS

e

%

A g ek 4t o 4o+ % (Zostera marina)

o
oy

:I‘
{

T

AR
=

BT EE B R » ¥ S T dp B g BB R 0 T fARR

BR

}EpE A (9 % 0 2014) o B MR YRR B 5

FEERNRA BRI AP ASE A RERRIE > LEF R

Um
b

e R L 7 2 {8 o H-f ‘?"'ff." ‘B)I;ﬁ)i o F] M )%L/‘EiL
BPRARAAHBZ RIS L REATR EERBITEIF T I H
Ko ML FTEY  HATRFGIREAT L R ARE . A

FARRPEFFIZTARNREER S DR > PR AR BT

4y
s‘«"{)
~af
‘}_{:
=i
—
s
N

AEAF BASRCHCER IS F T L BE
vk AR
(2) AR REASH

MEE ST AR B TR, ERRY TR (4

*100m P ) A E S (183m) ~ AR ABRE) S FERBRER AR

/L"l

BFRR A ER T DR AR AR ITHER Rl E G K
(47 » 2004)

AAB AR E T M EEE WYX 4 s B Imm 12 b eh
o i s A 5 k2 H (2010) S AR TS BRIV
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P R E R 3 R T 4 125-250um dimE) S L o BTk B ) h

Fhehk2 P LBRE XV RAREA P HFPERT 2 LA

P ARG AR AT FIRIPE WY 2 Bk Ap i o

A AR TR E D3 BRI L B R aT 0 B R
o e iEAp i o e AN E KR B S dUR e Bk 20
Bkl g ot Bl A3 BiRlab P Bt A pidoe il | @ T
VB A3 BRI Y BB e JERR AR B X R R AR R RS

TR o B F E (2007) BT AR FlARE L BE D ERF

=+
=

(g

SR TR R SRk R RFH L R IT? FEE P A
H4e o il Ap2 2 2R T RARS A -

Bujang & Zakaria (2011) IR FOLR LS HEFE B ons
QoA g > e B @ RB F]SF de@ A (Benjamin et al » 1999) frk s

5 (Bujang and Zakaria » 2011) » 4% & 5B E B L o 7Lk 2

=
L
Wik
*=
%

g o S EPRIEE 3 LB KEH N TO N F FTH Y
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FR*LFRRFEFREZEFZ > A EBEIEM

o
%
=
NS
‘«3\

CERY REIZSEHART A EPR R F A A

Rt
‘ﬂé—
\111
-A-_\

?Pfﬁa ’

NS
&y
r'w“

T2

RREASCERL IR TIRBETF Y > RES

TaiE3 24+07% (A% > 2015) 1+ w5 Lesetal, (1997)

‘ﬂrx‘\

BT EPF REHAT A E SRR KA 0 2K ARET

WR KRB FF RE 2 A4 (Fh2H>2010) 4o+ A

BoKEH > BEFiva R4FA60% L (AE 5 2013)0 K i L

-~

;1%
¥ Z_ 1

BUrERLTREISR BT AL LRI OTERE 2T

-~

RET @RI LEFEEARFNREES i f o Hi

RELKEFEFEF NP B FENREFE SR I

4R AR o AT A TR 2 PE ML S R RS

e R R PR EIC BT R T AL TR NER (5
# »2010)
TARRR ARy RLAS > RFREREA P B MBI
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AR R EER A - 0 PR A I A 4K
(Livingston,1984 ) - e %g ¥ /& -KiF R (R > BRI 0 @ T
#1178 X% ¥end £ (Longstaff et al., 1999 ) iz at 82484 3 4 £ ek

Eﬁiﬂ’;‘ ) t—l;_E] {7}‘6 I"j'l{//mij -/4:"\3;. ,’,_%gl.?]o

AT ekt FEE R AT 5T hE FE A
BUECENTEFOREFTHEEIMAKRDI0E TE L B T2 IF
it s R AR A2 EF M 2SI E T s
23 5% % Mo Duarte (1989) ey » B ¥ fofy #14 s

ERFUNEIRFSPANILERE > 2 L FRIEHRT D
AR A 2ESIFIEFRATED S LIRS TEL P
ERFO-SDER, B (R16) 7 L2 E g ME %
LLLApM o
3. 3 P IRPp T IR L g

Pangallo and Bell (1988) #¢ 7 Holodule wrightii 3 } fo =
/end 8 5 PR OE &% o @ Duarte and Chiscano (1999) -
23k 30 fAA K el PR/ T2 BEREARELST > T 2R
T2t T ey 1112008 &g M - 5% F et B NEE R K
bom B Ao eA L ENEA T RIS LA 5 A et Eo R E (2013)
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FRLABE TV EEEFI R L R PIFER DR o MEHF A
PEBMY g ET05 0492011 Bk BT OE L AL FE 1
WITEE LR RE O EVEEFNRABEE LB IR A3
52 610127 > %2 212" 3% 53 (B 18) o PE W 5 4

Al s A S E s 4 LR nd FRN S A $rany

3
=
bl

( Kruczynski and Fletcher, 2012) - 4 3 % % Bt > &
TIEFS LT G E o OB ST @ MG T I E
FRFTRAE RS Ered R oo 2 E L 1-2 7 b B AR o
PR E BT TR RARA RS 0 2 BT E IR

b2 o5k (Govers et. al., 2015) > F]p A F FpF s B T 0GR}

BobIREI R T INGIL R i g e KRR B e D
# 5 - Di Carlo and Kenworthy (2008) f= Vonket. al., (2015) 532
AP e T AL R B AERBRS JHAET LG T Rk o
FAAHPERT BT R TG D AR ATk o T

,J_
o

e«,g/_; }t»,,ﬂi AN fEl y B 'Fﬁﬁ&éﬁm%ji

_,\

4, T EE
Hedge et al., (2009 ) R LA S g Skl A g
PTELFR F & €L (P £ o Kaewsrikhaw and Prathep (2014) {
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o SR B S HRGE S o R AT iR R § T iR
SRR G S WS TE I BRe¢MAEHNE (F19) -
FIHELLLAR

MG SRR T R ABRGHTERL>ELE EF LR

AR > AR E AR U F IR 2 i R B
(Halophila) ¥ & «n£ g5} ( Procaccini et al., 1999 ) ; 4 (2004 )
TENRER A -1 B85 E 5 R LA Pl S L

* 4 %] 2 AB% 5 Shaferetal., (2007) T 47 %1 » % £ 4%

¥
%
i
P

4

FBETALBDLF P EE T CERE R RER R
RIEAEAR S T R KA A 4 ATA5 S o
6. “HHERY
den Hartog (1970) 4 » 2 £ &8 F hP EBE > 207 BE
FIfedpom it chd /) P EBELL10 2 FF LR E 06 P R
FERTFESFT S 22 9B (K2 % 2010) 5 & 8E
RenPE R TR 2ENR 24N A 467 2 9-10 ¢ BF(H >
2004) ;AmEPrETEHS BF 2% A8 IR A 567 2 10-12
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TR RFHPAE T TAIT N AR L1112 0 B o A IR

SR MLk (£ 9) - Kuo&Kirkman (1992) 3 & =380

af
-
-n\q.

Pi‘kﬁj‘f ’ 143&-2% N 3 g §m4 Br IR ¥ AR
Fﬁj?ﬁljjé:'g&'%}ﬁiﬁ;ttﬁé‘}i Tﬁﬁjﬁpﬁﬁibb ‘f@é‘)ir—g E:j'.,’, T:Fgggﬁis- o ll—L

RGBIFATRE- R 2 JpF oA mE (2013) 73~ 4580

bR § ARG TR 2 REFHL LR Mo
R B R o
TR e R Gl AERE € F 2 ki & # o McMillan(1976)

&-%+ @ L ~77Halophila engelmanni & /7,% £ & /=& % 777 % - & 7

F_*

BR WL HE e BEE TR HEF B

2288
-

=

WER AR AR Renplzh 12 20 R E WAL X AEFH 0 AR
3% ENR2AFTHY IS T o FI3 BREZFAE LB R A
B e A 3Rt A AR 0 o PR ROEAET B S EIA KR B
LR AR L2 h>E B FEF A420E 40°C > @ Rlxk 330 4
FBAre N F 2 A0CHMB e FHF 97 (£ 17) - 5% % (2016)

it L p L2 R AT 0 F R R R i



WP HAERT ) ayin o FIERIRI 3 FIR IR YR > FRME

PERE AL A BRIk BEF RT3
A G R T E P AE IR S Tk o AT AP AR - K
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Fig. 1 The live Halophila ovalis image (above, Citou Bay) and the specimen
image(below)
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Fig. 2 Halophila ovalis meadow and sampling sites in front of Penghu Aquarium. (The
green spot is the disﬁib’ution of Halophila Qvalisahd the square of red dotted line
shows the investigation area)
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Fig. 3 Sampling sites of the phenologystudy of Halophila ovalis.
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Fig. 4 Collecting the seagrass inside the sampling frame by shovel.
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Fig. 5 HOBO Pendant Temperature/Light Data Logger used in the phenology study of
Halophila ovalis.
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Fig. 6 Sampling sites of the salinity of the Halophila ovalis meadow in Citou Bay.
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Fig. 7 Distinction between the shoot system (above the red dotted line) and root system
(below the red dotted line) of Halophila ovalis,each parts ofHalophila ovalis(the first
to third pair of leaves, rhizome, root), and the measurement of leaves.
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Fig. 8 Male flower (above), female flower and fruit (below)of Halophila ovalis.
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Fig. 9 Fruit (left) and seed (the upper right) of Halophila ovalis.

" e s ST

=

Bl 10. PEBL A KR @AE S Lt Tk * chLED a4 4 &
%
Fig. 10 The LED Grow Light used in comparing growth rates under different water
temperature and salinity.
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Fig. 11 Annual variation of the water temperature of four sites of the seagrass
meadow in Citou Bay.
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Fig. 12 Salinity distribution of the seagrass meadow in Citou Bay after heavy rainfall.
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Fig. 13 Composition and distribution of the substrateparticle size of Halophila ovalis
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Fig. 14 Monthly variation of the average coverage of Halophila ovalis.
30 ¢
25+
20 f
C
#is b
|
10
5 L
0
3 4 5 6 7 8 9 0 11 12 1 2 3
2016 017
1wy

75



12

10 r

2 INE(Q

3

2016 2017

RE ()
>

>
¥

o T

[ S e e
T T T T

3 4 5 6 7 8 9 10 11 12 1 2 3

2016 2017
LS

W15 PEBYHEL I BILIHR (L W) H (Y W)
53T (TR R0 F
Fig. 15 Monthly variation of the average biomass (above), shoot system
(middle), and root system (below) of Halophila ovalis.
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16 Variation of the biomass of each Halophila ovalis sampling sites.
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Fig. 17 Monthly variation of the ratio of shoot system to root system of

Halophila ovalis.
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Fig. 18 Monthly variation of the ratio of shoot system to root system of

Halophila ovalis each sampling sites.
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Fig. 19 Variation of the average length of Halophila ovalisrhizome.
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Fig. 20 Variation of the Halophila ovalisleaf amount (100cm2).
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Fig. 21 Variation of the third pair of leavesof Halophila ovalis.
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Fig. 22 The growth rate of the length of Halophila ovalisrhizomein
different temperature condition.
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Fig. 23 The growth rateof the length of Halophila ovalisrhizomein
different salinity condition.
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Fig. 24 Morphology of Halophila ovalisseeds (I).
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Fig. 25 Morphology of Halophlla oVahsseeds (lI)
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Fig. 26 The germination rateof Halophila ovalisseeds in different salinity

condition (with light).
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Fig. 27 The germination rateof Halophila ovalisseeds in different
salinity condition (without light).
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Fig. 28 Effect on the germination rateof Halophila ovalisseeds in different salinity.
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Fig. 29 Effect on the average germination daysof Halophila ovalisseeds
in different salinity.
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Fig. 30 The germination rateof Halophila ovalisseeds in different
temperature condition while in low salinity (5ppt).
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Table 1 List of the sampling sites of the phenology
study of Halophila ovalis.

# w =¥ R

Bl 1 23938°951” N ~ 119°36°267” E
Bl xh 2 23°938°952" N~ 119°36°272” E
Blxk 3 23°938°939” N~ 119°36°249” E

% 2. /qji‘gé-w-’?%@'"‘]%%‘c'ﬂ—,— b FELL 2 PR A
Table 2 Lookup table for the coverage scale, area estimation and percentage
appraise of seagrass.

25 REAHRE AHTREFMEATAN (%) FAYFES (%)

5 1/2- 3 3% 50-100 75
4 1/4-1/2 25-50 375
3 1/8-1/4 12.5-25 18.75
2 1/16-1/8 6.25-12.5 9.38
1 3t 116 <6.25 3.13
0 FRIEIE 0 0

23 PERI S GAEFTEREATRE 2 4
Table 3 Composition of the substrateparticle size of each sampling sites of the
phenology study of Halophila ovalis.

iz
B TRE A2 R) g L 7] R & w7y ¥R
(>2mm) (1mm) (500um) (250um) (125um) (63um) (<63um)
5|
Bl 1 23.10% 27.02% 14.54% 21.87% 8.81% 1.77% 2.90%
Bk 2 30.58% 27.22% 9.36% 18.58% 9.48% 3.50% 1.27%
Bl 3 16.33% 31.84% 13.24% 21.93% 11.82% 2.60% 2.25%

L4 CERYREFEEL TR (%)
Table 4 Monthly variation of the coverage of Halophila ovalis(%).
P

3
20316 4 5 6 7 8 9 10 1 12 20117 2 3

9|
#j#1 68.0 705 728 75.0 585 420 517 60.0 63.7 51.7 495 39.3 47.2

Bl¥k2 720 705 728 75.0 0.0 0.0 495 645 683 66.0 69.0 69.0 75.0
#]#3 57.6 705 69.0 69.0 437 184 33.0 60.0 705 48.0 285 22.5 24.8
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25 PEBME L3504 By FIF B TIE R E L Fg1(g/100 cm?)
Table 5 Monthly variation of the average biomass (above), weight of shoot system
(middle), and weight of root system (below) of Halophila ovalis (g / 100 cm?).

#

1 £
2016, 5 6 7 8 9o 10 1 12 X7 3 .
3 1 E=

X 8 4 10.25 18.51 1910  22.66 18.51 6.03 6.18 3.53 6.94 15.32 9.94 6.95 9.18 1177
¥R 3.45 6.25 7.63 8.08 6.25 152 201 1.14 1.96 6.35 2.60 1.85 4.64 4.12

¥ 6.80 12.26 11.47 14.59 1226 451 416 239 498 8.97 7.34 5.10 4.54 7.65

6. PEBIE TEL (cm/100em®) B £ &0 mHL
Table 6 Monthly variation of the average length of Halophila ovalisrhizome(cm /

100 cm?).

E:

L]

20316 gmente=—-6 7 8 9 10 11 f 20117 2 3
LA

Blzb 1 3973 3406 4439 3300 3406 2674 2096 219.6 3045 3573 4522 1930 2464
Blxk 2 2595 4818 3337 4183 4818 2993 1168 1337 2633 3664 3558 2794 3371
Bz 3 431 3096 1808 3869 309.6 1883 2977 2980 3998 3002 2034 2043 186.1

27 PEBITE P (F/100em?) B E LR
Table 7 Monthly variation of the Halophila ovalisleaf amount (pcs / 100cm?).
P

9
20316 4 5 6 7 8 9 10 11 12 20117 2 3

v
Rlek 1l 354 318 385 38 318 211 273 288 331 440 335 173 190

P2 210 267 471 323 267 211 155 166 254 317 274 185 304
3 102 314 287 265 314 128 238 335 190 309 256 175 248

28 PEBE S IFELAL Y E L FEN
Table 8 Monthly variation of the third pair of leaves of Halophila ovalis.

F3
! 4 s s 7 8 9 10 ou 12 X 2 3
o
B 13 161 49 120 161 10 12 118 125 13 112 107 112
MEL @m0 83 86 79 88 9 63 63 1 61 65 57 19
B M7 157 132 168 17 140 123 109 113 140 136 133 142
MEZ Gm 84 86 79 o4 86 80 75 67 81 79 &1 69 83
B® 116 99 117 104 99 94 113 103 138 118 103 114 116
% 3

R 59 6.1 7.0 6.3 6.1 5.1 59 6.0 69 664 54 4.8 53
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Table 9 Time scale of the blooming and fruiting periodsof Halophila ovalis.

3

1 2 3 4 5 6 7 8 9 10 11 12
i I ]
PRI ] I
*F
£10PFRT 4 BB HA 4
Table 10 ANOVA table of the biomass of Halophila ovalis.
— 4 58 PR ET W T EE $3EYE  F3FEST e
BEXF(%) 2 o 2
(g/100cm?) g (cm) (mm) (mm) ( %/100cm®)
Bleb 1 57.7+11.8% 12.9+7.0%® 0.53+0.13% 334.9+118.0°  12.48+1.93°  7.16+1.13° 308.480%
Bleb 2 64.3+15.5° 15.1+8.6° 0.58+0.15° 317.5+112.1°  13.81+1.70*  8.03+0.71% 261+84°
Bleb 3 47.4420.0° 8.2+4.7° 0.37+0.20° 2544+ 97.8°  11.04+1.17°  5.92+0.66° 243+742

2L ARBRE (XEAS) HEERTHEIFTE (%) 2 %
Table 11The germination rate(%) of Halophila ovalisseeds in different salinity
condition (with light).

% % PR 0 ppt 5 ppt 10 ppt 20 ppt 30 ppt 35 ppt
7 0 10.0 0 6.7 0 0
14 26.7 46.7 16.7 10.0 33 0
21 46.7 56.7 26.7 13.3 3.3 0
28 50.0 60.0 30.0 20.0 20.0 0
35 50.0 60.0 40.0 23.3 20.0 20.0
42 50.0 60.0 433 26.7 20.0 23.3
49 50.0 60.0 433 26.7 20.0 23.3
56 53.3 63.3 60.0 36.7 20.0 23.3
63 53.3 63.3 60.0 36.7 20.0 23.3
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212 PR BA (RABAS) HTPEREH 75 (%) 280
Table 12 The germination rate(%) of Halophila ovalisseeds in different salinity
condition (without light).

AR
% % 0 ppt 5 ppt 10 ppt 20 ppt 30 ppt 35 ppt
7 36.7 50.0 20.0 26.7 0 6.7
14 46.7 53.3 26.7 33.3 0 10.0
21 46.7 53.3 33.3 33.3 3.3 10.0
28 46.7 53.3 40.0 36.7 10.0 10.0
35 46.7 53.3 40.0 36.7 10.0 10.0
42 46.7 53.3 40.0 36.7 10.0 13.3
49 46.7 53.3 50.0 36.7 10.0 13.3
56 50.0 56.7 53.3 36.7 10.0 13.3
63 50.0 56.7 53.3 36.7 10.0 13.3

213 BREG RARIZHTERL BT 7 F L2 BT R L s 4

La

Table 13 Two-way ANOVA table of the effects on the germination rateof Halophila

ovalisseeds in different salinity and light condition.

S.0.vV D.F. M.S. F P
salinity (S) 5 23.028 12.754 0.000
Light (L) 1 3.361 1.862 0.185
SxL 5 0.228 0.126 0.985
Error 24 1.81
Corrected Total 36

214 BREG RXRACIHPERL T T8 ¥ p AP BT R
AR
Table 14 Two-way ANOVA table of the effects on the average germination daysof

Halophila ovalisseeds in different salinity and light condition.

S.0.vV D.F. M.S. F P
salinity (S) 5 200.810 5.126 0.002
Light (L) 1 1036.196 26.451 0.000
SxL 5 26.392 0.674 0.647
Error 24 39.175
Corrected Total 36
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Table 15 Effect on the germination of Halophila ovalisseeds in different salinity.

# & (ppt) 0 5 10 20 30 35
7% (%) 51.67+14. 72" 60.00+12.65° 56.67+12.11" 36.67+16.33"° 15.00+8.37° 18.33+9.83°
Ty op ik 11.53+6.52°  11.1247.52"  23.07+9.40"  21.02+47.48"  21.72+4.99° 23.70+12.39"

1. Meantstandard deviation(n=6)
2.% " “Mean values within arow not sharing the same superscript were significantly different at 5% level.

216, PFRAEZ G AXBATERLI HF Y GlcE 4 L Fi- T
Table 16 Germination index and leaf amount of Halophila ovalisseeds in different salinity and light condition.

# & (ppt) 0 ) 10 20 30 35
w7 ik 3.14 4. 56 2.03 1.25 0.83 0.7

7 ER S %y Eae(F 3 14 25 12 12 6
AT (8D 0 2 2 0 0 0

R (% w Y ik 6. 25 8. 17 3. 05 2.40 0.73 0.75
oy ER() 0 | 9 9 5 6
Ard 7 () 0 0 1 0 0 0
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Table. The highest and lowest temperature of four sites of the seagrass meadow in Citou Bay.

e A2 AT Bk B %okE (°C) 3 kE (C) T 35.kE  (°C)
. 2016/10/28-
Bak 1 potumonstd 4,468 10.9 37.2 21.3 + 3.6
. 2016/10/28-
Bl 2 oyt 6,730 15.2 36.2 25.9 + 4.0
. 2016/10/28-
B2k 3 2017/11/05 8,946 11.6 41.5 26.1 = 4.7
. 2016/10/28-
Bk 4 LT 6,730 14.6 47.5 26.1 + 5.0
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Appendix Table 1 Fauna of the seagrass meadow in Citou Bay (Mollusca).

#we ¥ (Mollusca)
]
#Fus4 (Mytukudae )
4 ¥ A& s (Modiolus metcalfei )
rvis L (Pinnidae)
2 & zxvys (Atrina pectinata)
2 ey (Atrina vexillum)
% & ;1r44s (Pinna muricata)
B et (Pteriidae)
2 48 %34 (Pinctada margaritifera)
A 754 (Lucinidae )
% 4% % " & (Epicodakia bella)
% 264 (Psammobiidae )
= E % 2 & (Psammotaea virescens )
s FL (Tellinidae )
444 (Quidnipagus palatam)
B &4 (Veneridae )
% #3& (Anomalocardia squamosa)
i % # 36 (Gafrarium divaricatum)
B # %5 E ¥ (Gafraium tumidum )
+ < #& (Pitarina sulfureum)
=% 4 (Ruditapes philippinarum )
FL #% 4] (Tapes blecheri)
X 4| (Tapes literatus )
#* #%8 (Nudibranchia)
45 /4 2 44 (Discodorididae )
#4573 = (Diocodoris concinna)
A i 4% (Aplysiidae)
2 4p i 4. (Aplysia dactylomela )
Zpais ¢ (Aplysia jiliana)
# &% ¢ (Dolabella auricularia)
+ fa 2 1 (Hexabranchidae )
Bk s i—é@l ( Hexabranchus lacera )
R
7 $41 (Potamididae )
2 724 #5147 (Batillaria sordida )
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Appendix Table 1 Fauna of the seagrass meadow in Citou Bay (Mollusca).

$EiFps #6141 (Batillaria zonalis )
2 434+ (Naticidae )

/] % 2. 4% (Natica gualteriana )

2% 347 (Natica vitellus )

2 J& 3.4% (Polinices melanostomus )
#4344 (Tonnidae)

354% ( Tonna perdix )

Bt AL P ST vk (http://taibif. tw/zh) $# 4 L&~ s B
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Appendix Table 2 Fauna of the seagrass meadow in Citou Bay (Echinodermata).

# 4 # 4 (Echinodermata)
# % % (Asteroidea)
&9 44 & 4 (Archasteridae )
#9v 44 & (Archaster typicus)
&% (Echinoidea)
4 &2 "2 41 (Toxopneustidae )
v &= 7% "% (Tripneustes gratilla)
/% # % (Holothurioidae )
# # 4+ (Holothuriidae )
2 ;4 # (Holothuria atra)
% % % (Holothuria hilla)
% & # (Holothuria leucospilota)
14 L (Stichopodidae )
#ET| 4 (Stichopus horrens)

R AL S HREFT M v ek (http://taibif. tw/zh) #4844 s B
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Appendix Table 3 Fauna of the seagrass meadow in Citou Bay (Crustacea).

v & (Crustacea)
# ¥ % (Malacostraca)
# &4 (Alpheidae )
=4 ## (Alpheus brevicristatus )
& 14 (Alpheus lobidens )
= T Z 4 (Alpheus pacificus )
4 g {744 (Calappidae)
373 4 g7 {% ( Calappa hepatica)
2 &+ (Leucosiidae )
& a5 % & (Philyra pisum)
< % &4 (Macrophthalmidae )
# # ~ p% 1= (Macrophthalmus banzai )
i 1 (Penaeidae )
7 3E#744E (Metapenaeus ensis )
# + 4 (Portunidae )
& /4 ¥ + & (Portunus pelagicus)
i# K 5% £ (Thalamita danae)
#& ¥&52 % {# ( Thalamita prymna )
g2 7= 4 {& ( Thalamita sima)
v 4% ( Merostomata )
£ # (Limulidae )
= # % (Tachypleus tridentatus )

B kAP S HREFTor vk (http://taibif. tw/zh) #2842 SR
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