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e BELAELHERAR RGN ARA TEFLAESENYIE. KT, B AKX E xR EELLE DA
ARG HH T XA EE, BEFRAR. AARAEBRANZAAREARE YW AR LRI ZRERAN
W AR E R 5B T DA B, £ERRBBAR, PR ETROEE AR MmERG N FE A, 3R
W A% M & K E(Thalassia hemprichii) b & THE AR 77 N0 7 8. #F 5% K, 787 hv g B B B 40 4| 7| 2Bk i
(acetazolamide, AZ)Fn 7,4 7K % # f% (6-ethoxyzolamide, EZ)J&, ¥ |1 & Kk E A& A F ¥ B, (EAZFEZ
EINE Z A K, KU F ER I A B B BT B 0 E L ROIRHCO; ;B B n i b b o = A A F b 3 R #h (hy-
droxymethyl, Tris), % |74 % 2 ¢ & A0 11 H] R B35 100%, EL A M e F15 3 0 R AnH Wk R (K, %
P A H /HCO, WhEI #E 7 R, KT, ABFWAZMEZSE, Th A% G ERENAREREfE AR FIE#RE
WAL EAA, HTristk it b &K AWM H B 100%, H B EHRMRE AR FHEHEER, KXW TDALEH
REFEH/HCO, hEEEHE. A, ATZALFHYHURA. EXAATRGELTHNALR T NESE S E
Ak ¥, BE 7 I i 4k R B B {2 (LHCO; %5 1b h CO, 5 ¥t N 20 i, ¥ 3 3 H'/HCO,™ W ] 2232 ¥\ 20 i T 4k
FEFAELFHGHERD, ERATRKELTAR LRBN A ERFERE, N = EZREH /HCO, thF iz 3 N\ 40
M. UERKRE@IELRAANGERES BAAEKITE, FER LA TSR 5K (20 o 4h 5k B8R BT B 69 15 ),
DLER B et ALK B AR B A ki Rt A KB R R, XK U A oR B AR IR MO BR IR 4 MR 3 BB AR
AW

Kol BB, Tardh, RALKAA, "R EFOLER, ERMBA, 48574 Ol E A

135 (seagrass) EAIETEHF K P SEMITAE . 450/ A AP IRENESRGEZ —, BAREENESR
BRI . SECHRTE A OB RS IIAES L ARk, M RRI W R DR Ak A
13J8 74FH7), W5 P (seagrass bed) B RGN YA ZREM, ZETHCY ENIMFST IR SR i

S MR, TLRRNR, 48822, 45 IR AR ROE A TCHLBRR 7 NS 5. Bl R, 2023, 68
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FEPR AT AR AN R W S AR AY0.2%, (B ARAF Ak
LG AT o A0 e 4 RV R L R 1 10%, AR
SRR AR ) B B

MK FICO, & JAH L RS BRI, HAE#E K T
PR s i 107 L MR, gk pH
8.1~8.2, IR COMN i A if TeHLis (dissolved inorgan-
ic carbon, DIC)/1%, MiHCO; FICO,™ 433 590%F1
9% O PEAR T B A R [ T R A 3 AL
WSR2, A RRTEHE K IR TCHLIR PR vh
HEAE AR, B et B SRR, WA R
Fo R W TCHLCR A TG A VR, HICHLBR A L5 R
HO7 P TR RER. i, TSR AT St
ToHLaR S S HA I 7 =

PR AR ) RS R B, TEDG G A M A7 AE
H /NS 2 X (acid zones), iE3TH /HCO; ™ Bl i)
PE3E LU FTHCO, (Y RIFACR!™ ), st i B X
FERTHCO; M COMERALRR, LISREMISPCO, o3 e it
TR B A 4 ay R T, SRR
HHEALHCO, ™1 COL i AR 42 5 LA C O, 43 11,
CAWFIIEY], AT LARTCAN AR & 1k 4 B
(carbon dioxide concentrating mechanism, CCM)¥%5iz
HCO; A M P A T2,

ZEHKEL(Thalassia hemprichii)}=/KE#H(Hydrochar-
itaceae)Z K B & (Thalassia)iE R, | 1204 T RKFEH:-
B BEVE AR PO A A T L IX, BB PR
e g 1P T A O KL Ay B 2k
137 —2EfF 5%, (BARIAAESIL. Blhn, ZokRARER
FIHCO;™, XLHEMICO," ", uli 42k i n FE ik
HCO; ™, [l thu 3 43 Atk T A AL HC O, 7k A
Z ok F Al T 38 o Jo 2 5  R TE S [R] 4/ T HC O,
SRR BMOR— B IR AE AL, TRER TR
R AR R B 2 S LA R T AT 5 D00 5 7 A [ - 35
(). Zek A 3R I P T Bl ) E v R SR,
ST AR 5 2R Bl P TR P SRR O RR ) 5 TR
WRIBIRG IR, DL PEYD NIRRT, H 2 B A R
BIRAGTRE I, BRSSO R
PUBRA 5202 B ETHANERE, i IF AT,

PRI, A5 35 A R AEAN ()38 5 B 1y PR 5 (T R
By 2R TR T R0 PG VD i 2% B 1 38) T i ARG i i BT
——FORFRIRXN G, A5G S AR AR R 2%
RPNHR,  XF FEIRI S 0tk 12 P t41 1 551 £ g o e
(acetazolamide, AZ). £ RBEME(6-ethoxyzolamide,

2

EZ) Ff i 22 il — 24 FE H e R 2 £ (hydroxymethyl,
Tris) G G E HR AL, IR AR 31300 52 A (non-
invasive micro-test technology, NMT)ill| & Z= M HL [
ANMIH R ARk, BB R B FOL A TOHLAR
FIFHREIE A s2R. AT 5 bt 28k BT il LA
PR B IR T A, e GG T LB FH S,
DLHR i % ToHLa 4 1] FH RE 7 2 i R pasi FnA: K Y 7oK
AN AT B T ) W TR B VS 28 R B O G TEHL
BRI 7 2R H OGBS I LR, R %o 1 e ) [ sk
MLEE R B R AR S R G W e DI R A 0 S L B
WA

1 FeHS 5k

1.1 WIS

AW 5E R M A B TR T
(110.6075°E, 19.1822°N)HIVG Vb 7Kk 24 5 e (112.3533°E,
16.8449°N) 2k 7. o, (5L TR KA 2 Fh 25
L BRSO BT (Enhalus acoroides).
TS A K R R R T R VR R VD 5 S e e S
RAEE, Hobwbi. mab g 65 o il s
95.40%+0.74%. 4.40%+0.60%7F10.20%+0.007%"". 3
ARk, B NS SRR, A0 A R YR T RA
A B FRFE A i, AR A S R A, M5
PRASERAEAR 22, KRR RS, g o R B AL
T RE Bk s, TAUEARI A, A TR, P
T S R A B, A PR HR SRR, KB
B, HL32 NEIH B N RO I T )
P R ZOR FORN IR 5AR ¥ (Halophila ovalis), HA:
KR B2 A Mia e 5>, Hop b, My abFgh + 10
A 97.60%+1.70% 2.40%£1.70%4110.00%
+0.00%"7, PV LI HHR TR PP B o L
o TR IR, (R DA AR XD
1.2 555k

Shy B S- F2 BT T A B T VR VRSN PR VD i %
Bk 2ok FAEBDIRE, FEHQ0214E5H). (2020
F7~8H, THIKSHP. #K(2020F11H). 4(20214F1
JDPEATAAN R (IR B W, A E B I kA 7
T 25T, S FRER TN (Seal AA3)IE HE /K FNITLAR
PRI BK B TEHLACE FREh (S RS A+ )T
JE. {# FHS2-Meterfl1Seven2GO  Pro/3 4l & /K A& pH AN



7% (dissolved oxygen, DO), flf 4520l R 11 (YSI
Pro30)il] £ 1 /K IR BE K AR 3. 20204E 5 2, {#iH450°CH)
B4 W B H 2 E R IFPRE M Whaman GF/FJE
(0.7 pmAFLAR) 1T JES00 mLIFEALE K, FESOCCHEFE AL T
REE I R 2 22 A BT RR ) (suspended  so-
lid) % .

20204 5 2= FIRK =543 S A 1 B 5 B v | Tl
PG VD 7K 2 5 T 3 R R AR 2 R BRI K, R4 T
A ICHUA I ST S0, IRk St R i vk
T, BBRMHAE B S B TR KR TR 4, B
JGUF(AT Hydra 32HD)EIE3R I 7150 um photons m™ s~
e T2 T 4TI 1) 700 AZ A 8 32 35 240 B T 400 ol i &/ 7
PR A TEPE,  TTEZAEE 175 20 M DA 1T 100 5] 200 P9 2k iR
EF 0 95, PR IR A AT 2 R W 1A 4/ M TR g o
G TR PR, TristE R miih 22 npigs vl LA
WA MR H I 4R RS ThpHAR RS,  MITTHIIRTH 4%
38 X TEHURRA A £ Y,

20204F B ZE AT A AR R0 . S R
B 50 mL L0, BEHUGIAS — B 2ok R fg it B,
W30 mLJEAI K, RIE SIS INAZ . EZ A Tris-
HCIl, ffAZ. EZM Tris-HCIH ¥ B XN ik 5]
100 100 pmol/LF150 mmol/L(pH 8.0). =53tk E 4
4, HAFIHRZE AT G, B3N FAT. 7RV R
24.2°C, YGRESREF 150 pmol photons m™> s™ YRS k%
F21 b, PRI A A S i, HIC SR RN A T A R
R RN SERE R, KR R IR I SR
VA5 1 5 i AR 25 B DAL T S 28 ok B T EE (dry
weight, DW), F52I]4 54y i 2 5 A E A R (0,
pmol/(mg h)).

20204 L B FIRKE, HEFTIT SRR DOLLR. 43 51E
R 22 [RIRE Ak B 1) i 28 o it R i 150 mL s
DA, WIN30 mLIFEALEEK, [FE 30 MAZ . EZFI
Tris-HC1, {#AZ. EZMITris-HCIK) ¥ BTN ik )
100, 100 umol/LF150 mmol/L(pH 8.0). =£#h3tik 4
4, HA 14 s AXTIR, BHAEAT. EEN AT
HRER 45 (L 24.2°C, #8150 pmol photons m™ s~)
Ki## 1 h. ff FHMINI-PAM i il i 48 2 58 6 A (18
WALZZA m)XF i Rl P e 26 (rapid  light curve,
RLC), &EIMILAARERSS (photosynthetically active
radiation, PAR)ESJF(24. 88. 179, 328. 512. 729.
1121. 1563 pmol photons m ™ s~ )Ar M7= . 7E
fE—PARSREE T, FTIFMAIBK R RTAIZEEMF, FTIF I

RSB R KA, F T LA HOGTE AR
B TR RGE SR i T 1 Dy, MRG0 F 52
ik 5 6 R K 5% 5 T % R 1 AR X B T 1 3 R
(tETR). HEHOE ML (RLC) FH HL T4 336 % (rETR)
(X 1 (DAL A A L e B WO ), TR
oW/ (1

rETR = & ,; x PAR x 0.5 x AF, (1)

fdi FHAX 28 BRI A AF{E (AF=0.84) 3K rETR.

RLCHH b sl Rt A bt 4.
SPSS 264k Fif b % FlLevenberg-MarquardtdE £ 4 il
LA FeSmith R BEF T, AT AR E Zook
MY SEFROEAEA R, e F5ERLC, 7528 E RLCHY
JIAEESEL, W AR ESIETR o
(tETR % x PAR)

rETR = 2, )
J(ETR , 2HaPAR)
rETR
Ey = T s, 3)

A, tETRDEA R, RIF AL T, rETR e
NEIOCE AR, BRI B ER, o i 0k
R, R TOERERIAIRCR, B FIRADGE, [obk
TR RO AT 32 AE

1.3 ISP R

FH T PG VD PR B SR A T 2 T A 1 S 00 = R
B, TCIEORIEAE A7 SO A S I e 28 SR R 7 g
M AR AR IR, WO T T AR ok
A AH T, R S Tris-HCIES IS H B $E4 00 . 5256
X5 LT i A R B SR R AR 0 o B R
(NMT Physiolyzer, MA01002, 3£ FE##%/A7]; HH L
OB A BRA R, I H 2 284 F i PR 240 i g St
R, BVH . 4350z i A I /K RSN Tris 2% v
V) JEAS T AR A B BRI B, e i R i —/h
PR XL, FHFARIIAFYIH3 mm>3 mm A/t
FreHZ B A g U E AR FR LA, AS mLR&
(0.1 mmol/L CaCly, pH 6.0))5 FAERG.

TE AR T HE) H ARG X duk, K5 H AL A
BRI A H AR ZI30 pmAETFEEAGI . FEEE 5
K10 min, LM 4 T . 381t imFluxes V2.0
(YoungerUSA LLC, Amherst, MA 01002, 3% [F)E #2415
HOH B, A mol em ™ s™', IE(EAR 4L
HE, (AR



@43 &

1.4 SEilnbr

fii FHExcel 20163K X AR IEA TS T A TUAL B, f
FHSPSS 26X 5L g ¥k 4 47 B 28 7 22 43 Hr AL SD
(least significant difference) 122 TTAG YR HE L4 7] 22
Sy IESYERLS, XIESEEH TS AEAR A E SRR
I (Mann-Whitney U test)X} Fb4l[a] 225, {4 HOrigin
20214 T EITE 2, BTl 28 o0 T 42 S S (B vfE 22
(mean+SD), {3 /K1 12 P<0.05.

2 g5

2.1 FREA KBS B 2 5

TR S TR 0 7K 2 K Vg 3ul 06 PR Y IR 1 248K
BA BENZEFERIMN). i, BKEE. $hE. pH
I it S e B 1 L BP0 i 4 S i >V )M, 2
N0 Bl 52 ) 1T AR AR B VR K RN T AR B 8] B K B9 VR %

£ 1 iEESETSHATED K BIBRIEERIFHE S

THLVRHIE, 4T 15 1 L B IS PG Vb IRk %
T

2.2 EFF DR AR DL AR AR N

HEITRTAL, ZEk st R 7E4id AZ EZ M Triskb #
Je W R 6B AR % AN R AR BE A Ak, PR VR
ZRA M FTECK . AZFIEZA DG IR MR = T
TR TR, VR b T R 2L R B DY TS AR X 3 e
°94.529+12.177H175.656+7.076 O, pmol/(mg h). H
PR, TR TR ZE AR IMAZ RIEZ 5 A il s
W T FR(P<0.05), JGA RN EI R AT 1529.2%F1
20.4%(AZFNEZ AL BRIE)JC 2 PE 22 ), Wi AE PU Vb 7k 2%
SRR, X A4 5 AZ FIEZGS N 56 A U R TG
WS, HIHRIUHNS.43%F1—1.57%. FEIJAIPG
VD TR I M3 28 K BEAE VR N Tris 2% w5 Y65 il 484
il R EL 2T 100%.

Table 1 The environmental parameters of seagrass beds in Tanmen sea areas of Hainan Island and Yongxing sea areas of Xisha Islands

5] o7 RLEE(°C) £ % (Salinity) pH WMEDOmg L) BIFHRSS(mg L)

fees 29.6+0.20 31.86+1.15 8.17+0.03 8.84+0.08

2 28.96+0.75 33.51+0.22 8.02+0.03 3.44+0.79 9.28+3.31
k= TR 24.7+0.00 32.83+0.20 8.30+0.00 7.09+0.06

27 18.43+0.15 33.26+0.05 8.25+0.04 8.70+0.36

A 25.43 +4.67" 32.87+0.83" 8.19+0.11° 7.02+0.11° 9.28+3.31"
HZE 33.45£0.23 34.72+0.14 8.27+0.04 11.04+1.04

CES 31.07+0.74 33.61+0.11 8.07+0.39 5.69+3.67 7.71£0.92
e VU VDI, 30.47+1.88 33.57+0.05 8.91+0.06 12.72+1.87

= 23.87+1.72 34.47+0.18 8.25+0.08 8.8+0.61

R 29.53+4.10° 34.17+0.54° 8.4240.35° 10.12+2.84° 7.71£0.92°

a) [Al—F R /ING TR R AR BB A7 7 i 3 25 57 (P<0.05), mean=SD

%2 iEESETSHARED K SIBREETIRIKRE"

Table 2 The dissolved inorganic nitrogen concentration of seagrass beds in Tanmen sea areas of Hainan Island and Yongxing sea areas of Xisha

Islands

WE K BT A (umol L™

] B/ 7 AL (wmol L)

il TR TG TR TR,

B 3.65+0.87° 3.63+0.86° 85.71+9.6" 52.47+7.92°
2 4.63+1.09* 3.99+1.65" 142.61+28.58" 137.53+8.8"
e 10.33+£2.4° 7.14+2.63" 98.69+6.55" 27.8245.56°
K2 1.740.31° 1.3620.44° 72.04+6.48" 40.71+5.38"

a) [al—AF [ — 48R AN W B/ NG - BERR B E 2 A7 35122 57 (P<0.05), mean+SD



B0 AN R 00 0 2 O e 3 T DRI DY Y 2ok B
FRCRHEE M. YICKAIEAS IR, THRHX R, ~Fom i,
P<0.05

Figure 1 The effect of adding different inhibitors and buffers on the
photosynthetic oxygen evolution rate of Thalassia hemprichii in Tanmen
sea areas of Hainan Island and Yongxing sea areas of Xisha Islands.
Using the CK group as a reference to calculate the relative rate, *
significant, P<0.05

2.3 BTSRRI GEHL T- e AR

LR RV CH AR AT I — e B RIS
R8T, Wi RO PR EE IS N A 7, SR RS A ST
IO A T BE Y. MR R 2R3 ] UL, 20204F B 2 fifk 2=
BINAZFIEZAM I F) X RLCH TCRA 540, 111 5 Z=HFk
ZRINGE vh3 Tris/m, RLCHHZEAS T, M AT
1% 18 R A 7 B SRR

o R IERERI AR, AFRMAYDEE iR FREREEE.
T AP VDA A TN Tris 5 R R e, A A P b
TR [ i 25 (P<0.05). i KL AL HRETR AR
FEAVERM R REE S, ESPHAE TR 3R Hi 52 5
JERYRE S, —EH HA AR —BE. RN, PPk
DI HN R K BB TR, I E A 2= FIRK 14 ][]
WM. R AR, TRINAZFIEZ)S, T 148K R
tETR o FTEAH LT R B, YA FRAK, AN TrisZz vh
TWURTETR o M E A — B FRBE IR, [RIRE, ZE L Z A

B2 (LSRR () B A )0 500 R 2 o v 1 SR | R PG YRR RO L TR B 52, () 25 FAXT I (b) HSATAZ 22100 pmol/L; (c)
WSIMEZZ 100 pmol/L; (d) #¥NTrisZ= 50 mmol/L. TM, {#i7J; XS, FiIP; SU, EZ; AU, fkZ

Figure 2 (Color online) The effects of adding different inhibitors and buffer on the RLC of seagrass in Tanmen sea areas of Hainan Island and
Yongxing sea areas of Xisha Islands. (a) Blank control group; (b) add AZ to 100 umol/L; (c) add EZ to 100 mmol/L; (d) add Tris to 50 mmol/L. TM,
Tanmen; XS, Xisha; SU, summer; AU, autumn



Bl 3 BSINAS [RI00 5 500 0 G 0 8 1o £ T 1) RV U IR R R R POLSHI . (a) JCREF TR, (b) SRH TEEHA; (o) 2PHA

ik, *F£n i, P<0.05

Figure 3 The effects of adding different inhibitors and buffer on chlorophyll fluorescence parameters of T. hemprichii in Tanmen sea areas of Hainan
Island and Yongxing sea areas of Xisha Islands. (a) Light energy use efficiency; (b) maximum electron transfer rate; (c) half-saturation light intensity. *

significant, P<0.05

K2, WNINAZRIEZ)G, PEVPK %5 28R B AUTETR M1
EFHECXT IR, Y0cA W3 R, AN TrisZE tii ),
tETR,,,. F1E A i 25 B AR,

2.4 FFEORT AR T I H R 5

NMTll S 45 R A E AR, TSR, 75
SIS ) TrisZe whil e, TRl TR R 1R 3% K 4H i
(Fl4(a))H N BE & PR, MNZHHAM
12 mol ecm™ s™'BE(K %6 mol em™ s™'(Kl4(b)). X FH
Tris 2% th i W b FMH SNHIETE s B0 BR X, k] 1
HCO, /H 12 1 ik 42

3 Wie
Ze R BN Ry BN - AR PR R U PR T 43 AR b,

] RET E R 2RI LR A A, DU A M
XA A, SR 2 A B A K /M BIE

6

SRUSH2OI] AR, RS L RIPE Vh K % B IR
IR T2 2R R RE SIS shif e, WA IR L
PR 855 2 B0 2 TR 7K U AR A 8] B K 8 3 3k A R
WK SSEAFTER K. AW i 45 & 4 Lk
AR e Z AR ARG I AR (NMT), %
PUANIR) 3 S5 00 ff PRIE T 2R X ToAI LS i 1 O =X
XS

AR IR, TIPS B A R B DL A TR
R I KA HL 1 328 3 5 B A A5 43 1) B TR
I 55 24.95% 24.54%K1128.73%, FMAPGII K %5
T ZR B A KORASEY, SR RCRES . X5
AR I D B NG B ARG TR ER RN A = 1)
MK —B [FIRE, BRISRTBERE YAk w2 B
JE TR A 25 32 B — e RREE R sg i, o K AH
X EEL o AR L A S s A T L, DR
REAR Bl 78 SRR 1, RS B I 5 1) O A



Bl 4 (M4 RO% ) TrisZZ il AR DG ok B0 P 4TI H T B2 0. (2) NMTIE S (b) H'Hi#
Figure 4 (Color online) The effect of adding Tris buffer on the H™ flow rate of mesophyll cell of the Thalassia hemprichii leaves. (a) NMT

measurement process; (b) H' flow rate

B AT R W, POVD K O By RS
O R B R0 N B LU T ) 7R R i s o i .
DI, 2R (45 A1 FH R b T A Ay W I 8 ke 3
TR B R AR 28 R G R R .

Ab T4 1 S 3 A AT PR AR I A e SR N
FEWRIMAZMEZ G A U R 0 TR, ik
29.2%K120.4%. AZFNEZAN AT LKk Il = A= —
ERHMEIER, BLARH K HCO, B, X R 128K
AT LA FH B BRI B (AL ORI FHHCO, ™. AZARNRER
UL I S AL S M R I G TG, MTEZAEIS B 40
LA R 40 P9 S MR R TR G DY, FLAZANEZ X3
IR A AR BE 2R, KRR
O 2 B3 A 4 Mk i T )V TR FHHC O™
IR, PRANTrisZE Wi, SHETZRA R B A AR
TR IR100%, I LR AR S KA X HL 4% 326 3 2R
H N R, X R TZok B B A Ae TR e
BH R IX, P Bh T4 HC O™ A M Wi A g
D I TS T S B =X b e SRt W3 (U2 S
R, AR BRI I AN 57 2 B B WSO FHHC O™,
HAFH I N ds: WIREF /L HCO; /KL i CO, )5
WY Bt T H T R X IS I sk
% T A /K f A2 . C O, 5l i B Bk A, 7 2 AhHE
H ISR X JSH /HCO, AP, % 5Uku
AP GavinfiDurako™ A K v 2 R O i 5 25 S —
SR, AT AR S5 00 far PR EE 4 PG VDK 24 5 2ok e
MR, TERIMAZFEZIG, HobAE It A B
LY VAE DO DA )= N e e e B SR SR
b X FRIIVG UD K 24 5 ZR A BT BB AN A7 B R T 1 114
YEFR A FHHCOS ™. B INTrisZ8 M, X3 PE b7k 2%

BB HO ROL AR BRI 25 15 100%,  H B3
iR L AL h R, R HATAE IR TR s H T L
BRIX. DRI, AbTFHARE TR AR B R PE VD A % 5 Fok
B, HICHUBRIEI 3 IH /HCO, h Rz
(&5).

P FRER A IR R SR i 5 A K 0 R R R Y,
A BB T EOE TRV 7k 2% 5 Ze ok B I LA FH 5
KAFTE 2 T 09 FEE R, X PGV A DL B B, e
SR T TN DR 32 N2 sl s i R R A 21,
BRI, LR K TR i R o 5 v
RO 8 5 5L B TR S 3l R ) Vg AT AR AR Y Y
Ho WA R A AR K, e AR T B AR R A
PRI ZERTE W LR Vg B i 0 R . [R1,
FERETEYIR R R I, R e, B0
b 2 FEU AR S, MR TR R D, R
L3 1 iR AR R IR G A BCR R BRI 55717
S M, I B, 1RO S RS AR AT, 1
BN FE A 5 BB AL S H i,
T N ZR FARXS PR VD Y, T Fe AR i s
FE SRR, FEE 20 ehlA A =
HE IR PR BB AE ), DAYt JeLa o9 F FHRE ok
WP AR AT R, A0, T TR R A pHL A X}
PHVD IR LB A, BFSR A B, A K AE R B G AlpH Y
W F S AIARIHCO, A B, X 5 VK % By i
Bk B DR H THCO, h iz T X—2. 6h
TeALaA F 7 =0 e, T RE R R L i AR BE 1
AP, SRR R R A2 TR AT

T Z2 A KL R O A E R R I B, TR —
iy I B w5 1R s 2 i WE B I O S B

7



Bl 5 (RIZ8RRR () B FRERATEL TR PG Y EZ8 e B 5 T LARAN AL A S TR (a) ST 28R B TTHURANT 75K (b) PHUPFR L

TN

Figure 5 (Color online) Conceptual diagram of the effect of nutrients on the mechanism of photosynthetic inorganic carbon utilization in 7.
hemprichii in the Tanmen and Xisha areas. (a) T. hemprichii inorganic carbon utilization pattern in Taman; (b) 7. hemprichii inorganic carbon utilization

pattern in Xisha
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Effects of nutrients on the utilization pattern of photosynthetic
inorganic carbon of the tropical Thalassia hemprichii
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Studies on the utilization strategy of photosynthetic inorganic carbon of seagrass can reveal its ecological adaptation
mechanism. Thalassia hemprichii, a widely distributed seagrass species in the Indo-Pacific and Atlantic coastal seas, needs
to evolve several utilization patterns of inorganic carbon to adapt different environments and meet its growth, development
and reproduction. However, the effect of nutrient on the photosynthetic inorganic carbon utilization strategy in seagrass is
still unknown and further research is urgently needed. Therefore, using oxygen electrode technology, chlorophyll
fluorescence technology, and non-invasive micro-test technology, this study examined the similarity and difference in the
utilization patterns of photosynthetic inorganic carbon of 7. hemprichii from two typical tropical seagrass beds (Tanmen,
Hainan Island, and Yongxing Island, Xisha), that were affected by varying degrees of human activity. Experiments showed
that the photosynthetic oxygen release rate, maximum relative electron transfer rate, and half-saturated light intensity of 7.
hemprichii in Yongxing Island waters were 24.95%, 24.54%, and 28.73% higher than the corresponding in Tanmen, Hainan
Island. This indicated that the growth status of 7. hemprichii in the waters of Yongxing Island was better with higher
photosynthetic efficiency. The addition of acetazolamide (AZ) and ethoxyzolamide (EZ) significantly reduced the
photosynthetic oxygen release rate of 7. hemprichii, with an insignificant difference in the inhibition between AZ and EZ.
This indicated that it mainly absorbed HCO; via extracellular carbonic anhydrase catalysis. Meanwhile, hydroxymethyl
(Tris) inhibited the photosynthetic oxygen release of T. hemprichii in Tanmen by up to 100% and decreased the maximum
relative electron transfer rate and the H' inward flow rate, implying a synergistic H'/HCO;~ transport mode. On the other
hand, the rate of photosynthetic oxygen release and the maximum electron transfer rate of 7. hemprichii in Xisha did not
change significantly with the addition of AZ and EZ, while Tris buffer inhibited photosynthetic oxygen release by up to
100% and significantly reduced the maximum electron transfer rate. This suggested 7. hemprichii in Xisha mainly relied on
the H'/HCO;~ synergistic transport. Therefore, T. hemprichii could uptake inorganic carbon in an environment with greater
anthropogenic activity, larger nutrient load and lower light availability on Hainan Island by catalyzing HCO;™ into CO, with
extracellular carbonic anhydrase and the H'/HCO,~ synergistic transport. In contrast, 7. hemprichii in an environment with
less anthropogenic activity, lower nutrient loading, and greater light availability, relied chiefly on H/HCO,~ synergistic
transport. Facing a relatively unfavorable high-nutrient and low-light growth environment, 7. hemprichii could increase the
photosynthetic inorganic carbon utilization strategy (such as the activity of extracellular carbonic anhydrase) to improve its
utilization ability of inorganic carbon to overcome stress and growth limitation. This suggested that 7. hemprichii could
adjust its inorganic carbon utilization patterns according to its geographical environment. With the continuous development
of technology, it is urgent to study the utilization mechanism of inorganic carbon of seagrass by applying seagrass omics
technology and stable isotope tracing to deepen the understanding of the carbon sink function of seagrass.

seagrass, nutrients, inorganic carbon utilization, chlorophyll fluorescence technology, oxygen electrode technology,
non-invasive micro-test technology
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