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ﬁ%ﬁk%’ YA rEE OHZE FRE RHHMK

R I R 2E B TS R E b PV R A S R E M E AL E
WA R SRS BRSO ESAXEE W = 572022)

WE  GBFEAEENEARARS I, AVSTMEREHZEEMARERNT . KAHAR
A 2019 £ 3} B B AKCGHT A 7B & ok ¥ (Thalassia hemprichii) i E K #4777 6 K X E, IR T — %
W1A.3ASHA.TA.9 AMm I At ER S EBE, o0 T HREEESFRRED S
AERBAENTH, ERET, RRERASHERTK. T RREAE. RKETR AR EFER
FERF, TKEAERMILA EIE S A(15.05£6.13) cm]Fr 9 A[(7.19+2.55) cm]; *F % & A
ﬁﬁ%dﬁAg&%ﬁnﬂﬁn%ﬂ6&mm%9ﬂmiﬁmmmm,ﬁ%iﬁgﬁkﬁ%%d
45 WAL 11 A[(5.2241.71) mm]#0 3 A [(4.06+0.74) mm], % % F 3 T4 25 4 B 4£ 1 F H 4 8
FELEZ R, ﬁﬁﬁﬁm/ﬁA%ﬁaﬁlwﬂ@uﬁmm%ﬁwﬂ(mmmm&moﬁ%&ﬁ
MER, BRKEESRRETTE . WTHLHREEERFEMX; BEETKPRREKERZEE
xR, GHTHEREGEERFERAMX; BAKpH 5K, vt M TALREGEMMTHLA LS
EEREEMX, BATPHABLIA . RAFHR AN ELLEBTHLEY W, LRI AR
CEHHK, TRMRREKERFAMKR, HARKNA, FARENEKZREEZ, 22E . pH
WMEHRA, BERBKTTHENRREFEGTH Y, RZRFAZHEXERBMN, KFETH
RPFHBRREBEERURGEZ R EERE SR ERIE LEMR 2KIE
KA WY, RERE; WA £EEE; HRREEE
FESES Q89 XHEkFRIRES A XEHRS  2095-9869(2023)06-0225-14

TR AR IR AR AT | I W A R R R 2RISR B ORI L 7 UP 3% AT B M (Orth
A /NT-4E, 2018), WERIRME IR = etal, 2006; Waycott et al, 2009; BEF4E, 2011; Jiang
KEBRGZ—, BAWNENAEE HMEERAESR eal, 2020), HEAESRGRGEPEZNRIL,
GRS fH(Scott et al, 2018), AUARFL/KIT . W8 FIRUUER WA HLIR 5 e i i 1 5 R Af ik BE ) 1)
oK . [EE IR JF (Edgar et al, 1994; Hemming et al, FAE b (Howard et al, 2021), &L AE K A543 70 32 2]
2000; #5348, 2013; Nordlund et al, 2017), i HA& BRIREE N KA, W KRR . EhEE . pH., ¥

* R B R IR A AT H (420RC657) . FEF HRBLF I 4 (41730529; 41766004)F1IF 5 P i Ve B BT IS 3h 351 H
(RHDXB201710)3: R % B, #i#k5, E-mail: hangiuying0312@sina.com
Wk H #9: 2023-03-30, WeisEAR H#: 2023-05-24
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5 44 4

FRER . DU 2 A | S B RIK O I 2 45 (Ogata
etal, 2009; Montague et al, 1993; Lee et al, 2007,
Touchette et al, 2007; %¥i5%, 2013; Balestri et al,

2015; FKIHARAE, 2020). ILIL TR, T aBkA Mm%
AR ST B B A fE A, T R R R o
(Duarte, 2002; UNEP, 2020), 2 ERA A8 {b X ifg 2 A4
BRGEE K, W BT KR T e 2
M I R S RS Ak (Short et al, 1999), AZEXT
VIR DX 3R P 3 B T 2 Jn s 1 v R RAR Ak, 3 A R 5
A VA e 1R Y 32 i DL A R Ml AR T 1 A FH RN i K 5%
¥ 51 1) 5 35 Eh E 5 (Burkholder et al, 2007; Grech
etal, 2012), 5% Eh 5 A Ay Y I i % A5 W 1
FOCAAER, BRI, 1S ey
U, DA X i 27 A 55 3 /E ] (Burkholder et al,
2007), 2008—2018 4FR Zx, 1LIAR Jgl i KRG e Al
% ¥ (Chaetomorpha linum) [(1 712+780)g DW/m?] il
LA zE(Ulva pertusa)[(1 511+555) g DW/m*| % & 124
0 8 R BOE AR 2 AR RN AR B AR AR A T
AR FZ A, 5306 5K 2R ™ 5 (Zhang et al, 2014;
Han et al, 2016),

7%k i (Thalassia hemprichii) 2 H iy v 3 35 i 77
TE B RN 38 22—, T[] 28 Ofe B 32 8 43 A1 7 1 7 ]
IR 5 T B TR IR GEATTE 55, 2009; TREESE,
2021), 7% 2k B AR Y 5 AT U 21 MR SR8 i 2
Bz A A, Hof s 5 - AR 5 2 [ B B R A
UE ARG S B ARGz —, mHREE T
LRI A A R FE R A TE 1 (Medina-Gomez et al, 2016),
[ Ah 2 B X 2R B F I BB A A Y | PR
FE TR AR | 384% A6 R W e AR fb 55 T Thi
(Medina-Gomez et al, 2016; Rotini et al, 2020; Nguyen
et al, 2022; Westlake et al, 2022). 41 : Medina-Gomez
SE(2016) %] 55 P4 HF PG L ML XA T 4 IR
AR A, MRk A YR | RS RS 5z
X AR R Z R, R IE TR AR K
AR R A K A T W, Westlake
Z5(2022) 5% 8 ) MV I 318 Hh DX f18) 28 f g R R R 2%
BE L AR RAEY S AT T A, SR RIZ X 2
g R R A RS T1, SRR A I TURR
] PN T AT VS 2 ok i R R F oY B B4R P 7R U R AS
RS APEATE . BIRER IR R R | 28
AR 2E oA IE S5 7 (R BRI AE, 2008; Qi et al,
2012; XUPAMREE, 2017; 5K&, 2022), Fl4n: 774
(2008) 125 IFFE T 3 Aot 145 28 A T g e PRI A P 2 it
T, KE1(2022) M T BT A iR ZE SR B R AR S AR
MM R 2, XIFAMREE QOIS T & FE 4k 0 1 X1 35

TV T FE LR A DL Y 52, R IR E SR o it
5 T 9T AR ) TR S BT 1 DT 52 W) 238 Sk e ¥ 0 R 11
WARAFRE T o HORNE LTI R B AR i 4, v 2 B A
WER, HhRERE LM Z — (Huang et al,
2006). 0 HAT, Z8A B R R A IR AN LI A
ARG Z o PG, AT TE — 45 P X A S 28 ok B
FRIEAT T 6 D H BRI A, B7ENFFEA IR A R
g RE SR bR AR BIRPR Z M YOG R, WFFE S RN
TR AT PR R A Z R R BIL R |
P8 2R B FE SN A | DR AP IR S 7 o 12 2 ok o o
PRAT B2 A R0 7 SRR S 2 S

1 #MRI5FE
11 WRREER

BRE AL T R A B K B AR #(18°24'~18°27' N,
109°57'~110°02' E, & 1), M%)k 21.97 km*, b
K 4 km, 96 km, S&—PIEASZ I 0 KRR
W, VEERAT — 2 1 5 B A VS AR o BV Ay SR
VAR B IER VS, V5 P P S R AR AR A, AT 2 &/
BN, KRS e 32 W% IXGE 5 (32 30T 55,
2004) . 5PN KIEH AR, KRG R A, b3
S HOK IR, R R AU AP, W K8 S TR
INBE BB | i U5 Y St s Sk S, B
RURHE /N ALK . B SR T R SRR (MR B 1R
45,2011 ZRIFE S, 2017) VBN A SR AR HE, SR
T ek oA 1) R B B SRk R B AN T Y R A
KR (FEIA#H#SE, 2010; Zhang et al, 2014),

12 RESMNETIE

1.2.1 AL TR L5 sh4s A % 20194F 1 H. 3 A,
SH7TH 9 AR AAER K E B 78 ok R 7L
PRIFAT TAE R4, BR8P 32 2853 A 76 B i F
35 P [ 3 3 A R TGN 7 RS 210 VNG o (I 5 S5 07 S
HE HmAER, BAMRERM, Hik, mE 1 PR,
KAE S EE R R . AR Gl AN REINAE A
SN HRSE 6 #0r: WRIR ) |, FHX 4040 T E) 4
PYMERLR , HE TR 5 A 3 AW, &
AT A KR (BRI 3 AR AL(1 mx
1 m),

122 EAZIAFLF*E SRR DU DL R
TR, AR (R ES RN NAE S
PN HOARSE 6 #48: WEER ) AT RAEMPALIE . R
£ 0 T AT A i BT DR IR A VR R 5 (8 55
Y SI ProQuatro F-FF20 /K 5t 43 #1347 0 o Vg 7K T
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N 109°58'30" 110°0'0” 110°1'30" E
18°27'0" &
18°26'0"
18°25'0" Xincun Bay
% Legend
1822407 '+ R4 Sampling point 0 05 10 2km
WFEL /MG X I8}, Seagrass distribution area L ! ! !

B BRI I o A MR A s 32

Fig.1 Distribution of seagrass beds and sampling sites in Xincun Bay

PR pH. SEHRZE R 45 um RS g K, SR
Je SR FH B — 30 D 0 K R S i R AR VR I, 28
O Ay e B TR I R R R AR VR R, W et
JEE 0 5 S RV B A 0 D o B I 5 P e
R . R JCHLE(DIN) & B o RS . AR
L HAZH,

123 H&oWFik BAFEITREHLER 5 BRIE
AR R IE SRR C. N & i, LmEN
PR 7K DR B AH 2, PG T2 40 ) 21 R R T e 2k
FBRAERES , Al AR R RO e 1 RO S48 br, A48
R L iEEE L HRREER L R EARAREK,
b2 1 S N1 7 o R NG A 1 B )< B
i, f#i S E ELTRA JCR M0 -
THERAr C. N i, SRHIZZ A 50 S3500 BOGKLAE 734
I BT TR kLA o DURRRE S B SR AT 5 AR it
i , IV BE R 1 mol/L B £R R 12 M0 8~10 h FBRICHLAK,
il G2 A3 A A0 e AR v A WL & 3 o JIr A B
K - (45 UE 22 (Mean=SD) /R o

1.3 HiEAE

KM Excel 2020 #fFEA7 5 2L BEAAE IR B 2
i, % SPSS Statistics 26.0 A4 X B 47 403
Br, Jext 8Os AT R, A A IR M 2%
FEPE, TR ER 3R 7 22 53 11 (one-way ANOVA) Fll fix
/N 2 2% S (LSD) L B[R] — 48 b5 AS W) T i [a1 14 25 5
FIFH Pearson #H I 53 HT LA 48 A IH] A AH OGP

2 HBRE5HW

2.1 Kk

211 BKEE. HEA pH  FHAEEKIRES
AAEAE 325 5 (F=23.374, P<0.01) (8 2a),5 J 5,
(33.21+0.33) 'C, 3 H &K, 4(27.59+0.03) C; #h
& ] AETE T 25§ (F=114.442, P<0.01) (/& 2b),
3RS, M 31.60£0.19, 9 AL, K 23.39+0.79;
pH 25 H 3 R A7 75 B 3 2% 5% (F=9.535, P<0.01) (& 2¢),
5 AfcfE, M9 8.48+0.22, 9 HHAK, 4 8.06+0.09,
212 BKEHRERE R T g K 2 R R
6] 7 A 171 i 35 25 5 (F=56.16, P<0.01) (&l 3a), Hitr,
5 H R, H(25.2143.34) umol/L, 7 A &%, H(3.10+
0.59) umol/L ; fif R #h Wk BE AN [W] A o3 (0] 22 S5 A8 B 2
(F=1.448, P>0.05) (I 3b), Hr, 1 HfeEr, H(4.37+
1.24) umol/L, 5 H & fik, “4(3.30+0.26) pmol/L; % H
DIN ¥ i FE7E 1 35 2% 5 (F=53.996, P<0.01) (14 3c¢),
H, 1 &, M(28.66£2.27) umol/L, 7 A &1k,
K 6.75 umol/L; 45 H W fift PE il PR ER vk i 25 S A8 1 3%
(F=1.955, P>0.05) (I 3d), H:, 9 AfcFr, H(0.29+
0.05) pmol/L, 11 H#&&fik, 4(0.14+0.05) umol/L.

2.2 MR

Z& o0 B B PR TR Wk A2 R W) A 0y () A7 7 il 3
25 5(F=3.229, P<0.05) (1] 4a), Z&AHLIfEH PRI
Kifr 7 AHEeRE, M(176.80£9.90) um, 1 A&, &
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Fig.2 Salinity (a), temperature (b) and pH (c) of seawater

ANF/NG FHARETE 0.05 KF T 2257 535 (P<0.05), AFKEFRACELE 0.01 KF T 27 5EP<0.01), FF,
Different lowercase letters represent significant differences at the 0.05 level (P<0.05), and different capital letters represent
significant differences at the 0.01 level (P<0.01). The same below.
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Fig.4 Grain size (a) and organic carbon content (b) of sediments
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(159.06+3.58) um. Z&KFI R RUTRRYIA LA & =
H R REAEAE 38 25 5 (F=5.718, P<0.01) (&l 4b), Hrf,
1 AHcEr, M(0.55+0.11)%, 5 A%, 9(0.32+ 0.05)%.
2.3 BEER

231 AT ook R A H AR i 3 2
5(F=9.733, P<0.01) (&l 5a), 5 H&mg, H(15.05+
6.13) cm, 9 F A, M(7.19+2.55) cm, ZEREIM-GE
% H 1710 B3 2% 5 (F=5.082, P<0.05) (& 5b), 11 A
B, N(11.93£1.68) mm, 9 H &K, M (8.73+
1.96) mm, 45 H [ ARIR 25 K T i 2% 2% =% (F=1.675,
P>0.05) (¥ 5¢), 7 A, 4(6.36£2.69) cm, 11 H
A%, H(4.61£2.36) cm. ZAKFMIRZE HI244 H 1]
A 3% 5 (F=62.003, P<0.01) (& 5d), 11 H &5,
J9(5.22+1.71) mm, 3 AL, H7(4.06:0.74) mm, %

HeBM K AFETE 1 35 22 5 (F=253.968, P<0.01) (/& 5e¢),3
H B, H(5.91+0.96) cm, 5 H &ML, K@4.16+
3.33) cm.

232 AR TR B [ FR 4k & 45 H ]
T 2 (F=2.841, P>0.05) (K 6a), 11 A, A
(33.49+1.25)%, 9 H &A%, 4(30.03+1.51)%, ZAHL
My B R A H )25 R i 25 (F=0.514, P>0.05)
(K 6b), 7 A, F(3.32+1.21)%, 11 A#HA%, K
(2.96+£0.21)%, Z&KHH FE#R4r C/N HAEESS H [T
WFEER(F=2.171, P>0.05) (A 6c), 11 A&E, X
11.3320.57, 1 H&AK, H 9.69+0.60, &K H i T3
IS B B 5 (F=9.812, P<0.01) (Kl 7a), 11 H
B, M(31.23£0.94)%, 3 HHAK, M(24.90+3.48)%.
Z ok B R AR A AR A T MR W 2 R
(F=2.678, P>0.05) (I 7b),1 H & &, N (2.19+ 0.15)%,
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Fig.5 Leaf length (a), leaf width (b), rthizome length (c), thizome diameter (d), and root length (e) of seagrasses
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Fig.6 C content (a), N content (b) and C/N ratio (c) of seagrass aboveground tissues
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Fig.7 C content (a), N content (b) and C/N ratio (c) of seagrass belowground tissue

9 HEAK, M(1.77£0.16)%., ZEKHHL R4 C/N H
2% 5K 1.3 (F=1.107, P>0.05) (& 7c), 7 H i,
S 15.22+3.04, 3 AL, M 13.30+1.14,

24 XM

B 220k A BRAE bR U S48 45 5 45 I 85 [N K 48
brift 1T Pearson A HT (K] 8), 45K E~, VIRY)
A WU -5 - 56 B S0 3 R oG, SHUIRZE K &2

|

BEPRER Phosphate

A Ammonium

* ok

pH

EHJF Salinity .

15 Temperature

W R SE o DURPRLAR 23501 55 I R 00 2
5 IE A SC I GAR 5C o DIN AR 5 3 T &6 73
AGmENREEMK. pH 5K #F6kE
RN AR S R A IEAOG, SR B
IEASG . R SRR K 2 B B, 5
HORZE EAR MM T2 C i 2 BB AMC RS
MFE L W IEAN S, SR U R IR
i PSS

0.79

4% Grain size
0.52

- —0.02

—-0.28

—-0.55

357 Indicator
8 JEATEIR A BEAEAR 5 PR R 2 38 br 19 AH IS AT

Fig.8 Correlation analysis between morphological and physiological indicators and environmental factor indicators

w KR T (P<0.01), *FR 2 5F 3 (P<0.05).
** indicates highly significant difference (P<0.01), and * indicates significant difference (P<0.05).
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3 iHip
31 FHERREMHSHEERFEDT

ENIE L SIS TY SR R S e B o K 1) o
15.05~7.19 cm 1 11.93~8.73 mm Z [f] , A F T Pt
P8 BT A B 7 i 28 of B I g S XA B T2 5 B 4 i)
4 37.6 mm F1 4.5 mm (Westlake et al, 2022), FiFfiE
S A = IR UV L S S WS N P
VK ) )1 55 AF e 58 Hosz NRTE sk, Kes
FRERRMATE N, ZRFERKZ BB R EER W, B
TV 28 R B R MR AR T -2 7K o B AR 2ok B b I
FRAMER S B 33.49%~30.03%, A S HEN 3.30%~
2.96%, BRA N 15.22~13.30, MiMLZ T, 5L
b A A B A T 1Y 28 R RSP 4 1 | 40k 5
4 29.35%, “FHH B A S RN 2.28%, IR A
H6A 15 (Martins et al, 2001), HrAT 75 A 28k B 135
SRS EEFRT RSN E, kAR, R
Al BESE WAV TS N & B IR A e, JUHOR MK h A
B EE, WA SRR, MR i E
Jr )4 1 (Short, 1983; Peterson et al, 2012), k4 2=
R F B L A SRR AE , AT RE Rt TR A IS R
TR AT AR B RIS ol 6 o)l 1) R AR R, A
T Vg Iy 5 = AR AT R MR (Villazan et al, 2013,
Han et al, 2017),

32 FNERREESMEERFTENXEYMEZR

321 BEMEIEY SR A RIS R

TR KR 2 5 T o A A K R R,
A K TR S Y FEAR T, U A S b R A 4Bk
KH 4326 B M X 75 i (Robertson et al, 1984; VIi!
55, 2012; XWESE, 2017) 0 2ERAS W 5 | 9 1 7K T
T i AT BB 23 0V B DR e 5 70 T 5 (AR F 4, 2017)
AT, KR B 5 2R B T A 2 5 o A
IEAHE(E 8)o AT BEHH TifF R AR & Memk K 2 B A7 7E
THL NS, B T P R 1 v RO B I I ) T
PE, HUF A2 B SRR A OB TS T R, AT
7RV B R 4 26k 7 5 (Touchette, 2007), i X}
RO AIRTPU e (SIRER I L (AT B Sl =i A =1
F4 38 IS A AE AR AT I 58 B2 (Short et al, 1999),
A4 X A v ) I G B O 9 A 1) A 25 4 M oK Ak
B YR T H AR R T A e A VR A R R
(Liu et al, 2020), fFFEW, AIEFT KGR L=
IR 2 SRR, B E8UE ImAY
Tt K T4 Z%(Tussenbroek, 1995), i J&F & T & 1%
T RE i B B AR T RE R OB A AR T, LR e

FIBE N2 TR =35 Z (R4, /0 AR 2 b MK i
& WA A7 (Zimmerman et al, 1989), 7Ei& A 5 A4 K
AP T TR A R T S B i AR R AT
PEVEM & i, BRI LA BCR AN F A K RN
2 B 25 TR By TH I I 34 (Koch et al, 2007; Liu et al,
2020),
322 HEXNEZHSHERE ARG A

£ R 5 ) VA BT U 45 0 ) e Y EE IR R A
% (Montague et al, 1993), £h/ s sh & ok AsF ) i 2
(A A AR B R O T S AR ) B AR L AR K
K B M Z 5 (McMillan et al, 1967; Zieman, 1975;
Walker, 1990; Ramage et al, 1998; Vermaat et al, 2000;
Torquemada et al, 2005), A &A= 16 7616 [ 52 32 by
REfe R AZ IR BE U 8, 2R BRTZEER R 60 1)
FRES TR (AR N4, 2007), Atkinson Z5(1983) 5T
K, ORI RLRAL T #h S ER A5, A8
o e R 1) B R ZE R AN I PN B O e RN A0 i A 5
P, DT R RE = AR S, I K B B 25 R iy
[CA8 & (Zostera noltii) . £ [C& £k %%(Halophila johnsomii)
MHET-(Torquemada et al, 2005).Liman %5(2003) % ¥,
I h B 2R 5% W3 BRI T 22 R & ik B (Syringodium
filiforme) A3k X .24 % (Halodule wrightii) (it i A 4= K
R, RZ, EEERIEEN, A THE T Re g THE
PR ZE R B LA R B A R OR, XS ARIE G g
A | I ST AR bR S T KR B 5 S AR AR DG Y
e —3 (A 8). EhEUE IRERIAE T KA Y B
A VE R RN AE FH 8 32 2090, 555 35 hn 5 2o Py 4
P 25 T BRI PR RIS, 52 M A 25 4 e 7K
A WH4A M (Kahn et al, 2006), A#FsEH, $hiES
TR T AL AU B e R O OG, T RESE TR
Jolb 38 30 1) 98 55 SRy 8 9 18 45 HORE i K Ab B i 1k ok
A A Y, AL TR S R IR, M 48Uk
SERIRR K IR ERERS MR 41 SRR & B FRK(Touchette
et al, 2007).
3.2.3 pH *is¥E T S15AF K AL IGAR G R

pH TENEEMIREEH R, SXE A A K 5
A6 77 42 52 T (Banister et al, 2022), 7 EHENE K 748K
) pH W5, PG RRE) pH Z EAT L 1.0,
Semesi %5(2009)%}4H 2 J& . Chwaka 745 ¥ 5K I £ &
W, WRIREME R Z K pH 7 7.8~8.9 YEFEIN I EN .
HESCAER T = AR E D 50%K H iK1
CO,, WHPA=T) . ARKEE | T 48U At 5 4R
B 25 18 7K CO, T B 1384 1 i 3% Jin (Palacios et al, 2007;
HiFk 24, 2008; Andersson et al, 2011; Egea et al,
2018), TEM AR ER N ER TR+, & CO,
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O3 FE AR B TR AR & BB 0, IR 0 7= A AR
SxBG I FA B (RO A VR T B ki B AR K, (H AT
REM IR DURR ) B LA A W s P RS 1, DT Xo) v
i B AN F) 52 (Banister et al, 2022), pH FFERBESE VETE
Y [ RRBE R, ) 55 S A AR e R = A 152
M) (FE S A, 2012) 0 BRZSAA W v AR A il 9
HAI R A5 R, EAE YO A 1R AR
o & A ARSI B 2k G W i 68 R i 7 B2 30y mT
i LA 20w A= 9 19 4= K (Harrison, 1982; Harrison
etal, 1980, 1985), AWF5T KL, pH 52K B |
VR R R B Ak B R A R IR A G
(K 8), FEHETRERIEE CO, 43 JERIBE N, R Y
T R4 ) 5 )R 2 T B (Arnold et al, 2012), 7 CO,
A3 PR I L IX 3 28 9 S 7= e )k /D T e O =
FAY T 23 A R R R A B0 PR, AT X YA 3 ol 71 T
#2 i (Harrison et al, 1980; Vergeer et al, 1995; Arnold
et al, 2002),

324 HARBRENELIYEWAFAALLIBAFGY
") BRELERGEEARKRNFEREZ—, 58
i 1 DT 78 37 b X5 57 50 X0 ¥ R 52 i AN [R] (Lee
et al, 2007), UUFRY 48 SRR vk B LI K =
10~100 1%, FUE IR T 50T G M UTRR Y h 315
KR4y E FEEh (Short et al, 1984; Sand-Jensen et al,
1991), EFEELE 4L T RES | 20 A0 i H ) B He v
(van Katwijk et al, 1997); Zhang %5(2014)#F5¢ % 3,
TEE SRS ERY I, R R AU . SR )
B s 2 A G A R FDBRE R R, 9
ARSI PR AL S B A R, BRI 2R Rl ikt 2
MRS A, FEOG L NI A (Alcoverro et al,
2001; Christianen et al, 2011; JEFEE4E, 2012; Alexandre
etal, 2015), IR E 4 2ol ik 5 A AR P AR K )
HE i R m R S R B OR AN B | VR
W A A 4 A DA TR A ) K B, S B ROk
SR M RO A AR s AR AR RIER A 3 i T FE 4R
S, BEOUKMRE AR, 528 R AE H (Koch
et al, 2001; Campbell et al, 2003; Castejon-Silvo et al,
2012), B ER S 4L VT 38 15 M B2 ) DA R e I A X
B PR e AR 2 I (Jiang et al, 2022; Zhang et al,
2022) G it RR PR G PR e A AR,
51 W B R A1 il AT DA TR s oK g DR R A AL, )
e AR B AL TER . RO SR AR, 2T
S AT AT LA il R T 2R RIS T A A W) (Sinsabaugh,
2010; Macreadie et al, 2012; Zhang et al, 2017), &3%
ER U BE T R 2 M AN 4 7R AR B RS2 (Liu et al,
2017; Zhang et al, 2017; Spivak et al, 2019), ‘& & i faf

23 W P = A Y M A S MR RN M B, i
HAT ALY A i, X R 7 AR AT R2 I (Kearns
etal, 2019; Kelleway et al, 2020; Macreadie et al,
2021), Liu 55Q2022)F5E kM, FERERZMHT, 5
M RELF YRR DL RO 0T 3R 3 Al A O 1 JHL A1 it 1% 4 v o
AWz, KA L, &L DIN 5ZEkEH T 304
T W IEAROC(E] 8). FEEH N T HE MV FHE
TURRP ALK AR 2K g i 8 72 3k (Short, 1987), JF
H i TEFRER M A Y GRS 2 R E
SR e 2R 2, DT S & & & (Touchette
et al, 2000; Johnson et al, 2006), AR5, MEfRILS
Vi b T Al R LB R 2 A G (8] 8). — T
AR SRR S B UIMIC, 75—l geE i
TE TR W R S W A HLIR R R, DUITTRE
MRUCR A BLRR 1) B st LA i 5 L 8V R 2544
PERR AL AW & i Tiang 25 (2022)WF 58t & 31, 1
R N AU AR SRR KA S W B S R A L
REB R R B E EAC, EMRIREET, TURY
T A FLRRV B 2 N a3, SN AL SUHE s
A BLAS A 2 38 dn) 3 TR AE G

325 WARHGBRAEFLES/AFRERIRIFNG Y
o] RAR BN TR YA R T SR B A, TR
BRI TT R 23 0 i B AR ) A K 3 s K RHL
(Balestri et al, 2015), XIFAAREE(2021) 38 43k 38 AL S
B B, A A T B AR AR A ) T A AR I T AR
R EFRY, NIt i A, RIDRARSE
M YA e ) A R TR G B S R 25 5 e AR ) Ak
Y. B YLK AY & HE(Terrados et al, 1999), Rife# /Mt
TR SR 53 O 1 G A 25 04 Be AR E 1 RAR R AR
Vg R TR AR 3 A R T 55 43 B AR BRI T 5 i g, 4t
TR A W TURR By ) 25 PR o v R AR A RN 5% 43 19 3R B
(Balestri et al, 2006; Schutten et al, 2005; Statton et al,
2014), Balestri %5(1998)F% #i K7 i} & % ¥ (Posidonia
oceanica) ) S5 & 3, MOk & /IN B TR e e 31 48
KU Z )5, R B DLAAR B A=
AMG B, DURRRLAR 5 28 R RE M 52 W 35 TR AH G
(Kl 8). FIfigSE i T IR RLAR 1 K/ NG i 5 524 o
FVECHRE DT X T B 7 A (] 4252 e, 38/ N DT AR
Wk AE 23 08 55 DU 5 1 /K 1 S R A, 52 ) il AR
PR HAE A, DT[] 422 52 el ¥ B2 7 2E < (Short, 19875
Koch, 2001), ABF5E45R1 h, TURPIRAE 5 R HL T
BRI A e W A OC (B 8). ATREZ H TR
W8] B K v 8 35 3R A AL v B S DU MR A B R
Lo, Rigs s, DU ths S5 3R vk B AN LAk B
1o, R R A A 2H 21 AR B o 5 R R VR B A
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I o AR, DU HLAR & it 5 28R R
L IS AR ZE K 2 3 A (8] 8) Terrados
SE(1999)FE L it & B, LR MAT BILITE G T8 M0 A1
T B E R BRI A R SRR AT AR R TR
A HURK 1Y) 5 4 2 ST i AR D) R B AR ) AR
(Olivé et al, 2009; Pérez et al, 2007)., UIFRYIA HLIK &
ST AT RE S AR A PR ER T A M B S AL, BN
RN ) REE DI X TR R A A 7 A R T S T
(Seitzinger, 1988; Govers et al, 2014),

4 it

LN S BURORA IR Y BRI NIUBI A (=¥ Al
A SRR T KB, FORFZ AR . EhEER pH
SEMAE K, KA SR ER BN AT Rl 2 X 28 R A B PR
FEAE SRR o A T AR RIS R, A BUR I
BRI . R AR TS K P SR T R, PR
il A 35 5 7K iV P HE I, AT 3 A T R
N IR X AN VS VA R A A B, v A L R D
Ui B PR it J R IR A R s IR I R A AR Y,
A R U198 PRI AL, 378 1 38 T A S A
S 06 2 MOS0 TR B A 45 BB R 25K U R ) B
Ml B
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Characteristics of Morphological and Physiological Indicators of Thalassia
hemprichii and Environmental Factorsin Xincun Bay, Hainan |sland

HAN Qiuying, ZENG Wenxuan, YE Jiahui, QIU Chongyu, SHI Yunfeng, ZHAO Mugqiu

(Hainan Tropical Ocean University, Yazhou Bay Innovation Institute; Key Laboratory of Tropical Marine Biological
Resources Utilization and Protection, Ministry of Education; Hainan Provincial Key Laboratory of Coastal Marine
Ecological Environment Processes and Carbon Snk, Sanya 572022, China)

Abstract Seagrasses demonstrate complex ecological functions, and their morphological and
physiological indicators are affected by various environmental factors. In this study, we conducted six
sampling surveys of a Thalassia hemprichii seagrass bed in Xincun Bay, Lingshui, Hainan in 2019. The
morphological and physiological characteristics of seagrasses in January, March, May, July, September,
and November of a single year were studied, and the effects of various environmental factors on the
morphological and physiological characteristics of T. hemprichii were analyzed. The results demonstrated
markedly differences in leaf length and width, rhizome length and thickness, and root length across
different months. The highest value [(15.05+6.13) cm] of leaf length occurred in May, and the lowest
value [(7.1942.55) cm] in September. The highest [(11.93+£1.68) mm] and the lowest [(8.73£1.96) mm]
values for leaf width were recorded in November and September, respectively. The highest value [(5.22+
1.71) mm)] for rhizome diameter occurred in November, and the lowest value [(4.06+£0.74) mm] in March.
The C content of the underground seagrass tissues was significantly different across months, with the
highest value (31.23%+0.94%) in November and the lowest value (24.90%=+3.48%) in March. Seawater
temperature had a significantly positive correlation with leaf width and C content of the underground
tissues. Salinity was significantly positively correlated with the leaf and rhizome lengths of T. hemprichii
and had a negative relationship with the C content of the underground tissues. There was a significant
positive correlation between pH and leaf length, leaf width, and C and N content of the underground
tissues. The ammonium level in seawater was significantly positively correlated with the N content of
aboveground tissues. Nitrate level of seawater was negatively correlated with the C/N ratio of the
aboveground parts. There was a significant positive correlation between the dissolved inorganic nitrogen
(DIN) in seawater and the N content of the underground parts. Sediment organic carbon had a negative
relationship with leaf length and width, and rhizome growth. The results demonstrated that the growth of
T. hemprichii in Xincun Bay was greatly affected by temperature, salinity, and pH. A high nutrient level in
Xincun Bay may have a negative impact on T. hemprichii. In order to protect the T. hemprichii meadow,
measures should be taken to limit the input of nutrients in Xincun Bay. The results of this study may
provide data support and serve as a scientific basis for the restoration of declining seagrass.

Key words Seagrasses; Thalassia hemprichii; Morphological indicators; Physiological indicators;
Environmental parameters



