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Estimation of feeding pressure of Arcuatula senhousia on

primary producers based on their productivity

Tomohiro Komorita', Shota Ijima, and Hiroaki Tsutsumi

Abstract: Food resources of the dense patches of suspension feeding bivalves, including Arcuatula
senhousia, have been considered as transportation of allochthonous organic matter derived
from primary producers on the Midori River tidal flats. However, there are no direct evidence of
primary production of microalgae in this area. In this study we estimated secondary production
of A. senhousia in addition to primary production of phytoplankton and microphytobenthos on
the Midori River tidal flats, and discussed quantitative evaluation of their feeding activity on the
habitat. The secondary production of A. senhousia was 1.6 + 0.7 ¢ C m ™~ d™', contrasting with the
total primary production of phytoplankton (0.05 + 0.04 g C m™ d™') and microphytobenthos (0.31 +
0.33 g C m~ d™"). If we assumed that growth efficiency of A. senhousia was 19%, their daily feeding
rate reached 7.8 g C m™~ d”', which was approximately 23 times higher than that of the primary
productivity. Thus, the dense patches of A. senhousia should consume primary producers in 23

times wider area than that of their habitat area.
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REFFRAHA (Arcuatula senhousia) 135G Y&
TKETHY, SEERMEARZIZRL, SOV
ERERETED (PTHIED, 2016). FOHATEOKE
BT, KERFAAAE< Y MIROMIEY) 7z 15K
L, ZTONBICIE RAEERICITET2IZEDHR
Y7 HiRid % 2 EDEFEDOIZRIC K DS M EN T
(Takenaka et al., 2018). XA EEIORBEL SN
RENFRNGAD 1 HBHiz0 BRI, FHGICER
ST S0 N DI IR A e m D )y
BELMEIN TR TN D (THIED, 2016), 7
BB OYEERICN LT RIEER5Z2 52DV T
HENTWBED0D, ERmINEAFEITIEE S TULRL.

AWZEDWZER R TH B4%) 1T TEIE, FEARIR
DTN AN B HFERY 2,200 ha DA KA TET
by, ZLOBBEYME_KHANELRTS. TORX
EFERIE, 7YV (Ruditapes philippinarum) T 93.6
gCm?yr' (BRIEN,2002), HFFFZHA Tl 3086
g Cm?yr' (PrHfigEan, 2016) EIERICTHV. —J5C,
AT DM B KB M EEREZ IO Z Lo
NHRIC KB &, WYT S0 N OB pE R 92
-385¢g Cm”yr' OFIHTHE XN TEH YO (Cahoon,
1999), JEAETYAIEERED I E A PE &I 121 + 100
gCm®yr' (U, 201D EWEINTVS. BHED
Preighn (2016) BRULRIEN(2002) ZyTic, F/I1TA
HFRICBIZ7TVBRCRNNFAH LD E
FERAHEMICAEET5L4022gCm” yr' 55 T
PUBXURMNFAHADRENRZINK®KT 5 &,
ZOREEREZXDIESTeDITIE, D7ELED 400
g Cm”yr' DL FOFMEEENRE LTS, TDk
&, W OETRIC I 2 E N R R A s & T
&, [Fl—mAIC BT 2% TR T8 O KU E A RE
L AZBTENTEZVWEEZLNS., THUTHLT
Yamaguchi et al.(2004) (&, #%)I{F1ETlE, WM&
WY 7S R, i L oRE FRICE TS
JEAE RSO A S A AR, FlRIC KD
HENZ AR T2 FEANEAEINST LT,
VR FEEDMERF SN S EHERIL/Z. UL, T
DHEE T B OHERY) L JE D Chl-a BI{FR DI IE
OLRBEEDTHD, KOEHENTIEETH S/
R ONY 7527 2 B8 XU IR AR EE R D B
A ERICDWVWTOME IF RN eh D, KT KD
HEHTI DR ETH 5.

AL T, B OR R N FZ A A DA R
ICHBEWT, mlRHOKERAEZTTV, TR R E
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BRORMNFRAHADERREZITILEBIC, K
FRFAAAD R E R RS, E6IC, Bl
IKE KUHER AR 2 e = R R 72 i 5 C
ET, W7 S0 B R UM RO R
PERZHEE LTz, AR, FRIRIEIKOR R RFR
HADA I B2 I R E RIS F AT AD
CREFERZILR T AT LT, F-HEICI IS5
WA PERMD AR N S F AN A DA T2 SL 2N DI iR
AEL, BRI OB OB 2 E BINCEL T
BT LZHNETS.

MEEBE

AR

A A REAR 25N, AU D) 1D
[HKDKR b - FRITADMEL T BN 1E /2 R0E
U7z (Fig. ). R MFRAAADME L T2 5E K
ZRETHIELT, PELELRMNFRAADER
HIcBWT, F—HREICHIT B R FENR R A
HADRAEFERLZIFBDMHGRETE S LEALN
%. BHBIANE, KERFATAORENEFRLED
BNHEICMIT (01743 H,4H, 6 H,8H) DK
HWIOHICET4 RIS L7z,

RAEAE

IKEIZDWT, JKii, Hi59, Chl-a #0722 HHHEK
' # (EX02, Xylem Japan) T 0.1 m C &ICHIEL,
B RA # S (PAR) 72t & &t (LI-193SA, LI-
COR) T025-05m ZEICHELT.

B K 72 O B RERICDWVTE, Tk o
BISICHBWC, KEOEY T Z0 7 v 2RETS
T2 BKEHE W 330 yum DT 57 2y BT
AL, YtgEz 4 BifE (100%, 50%, 25%, 0%) 1C&%
B U522 (2019-1000, Nalgene) 12#4 1 L 7k L7z,
Z D% 235 mM ITHHFEE L 7= NaH"CO, 1Ak (°C 1811k
Z2 1 mL 0L, fRITRIIO R JETH) 24 R & Uz,

HEREW) 2 -l O T2 B BRI DWW TUE,  TliiiRg I
B SO X EKZRILL, oA MM A (GF/
F, Whatman) TAi U7cgifEKz, ZTNZh 3 AR
OO Ot 100%) &, BHR Ots 0%), BX
O WIHERIE FHORE £ (2-4130-01, AS ONE) 14
100 mL737E L7205, C 7% 0.1 mL9 DMLz,
TR, RENSEE 5 mm £ TOHBYZ N
17 mm a7 THEICK 1 ¢ BREL, FRELIS
FCHY 24 RFfEES &£ LTz,

TR EEEEROEELEYY VG, KEh
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Fig. 1 Sampling site of this study.

LUEEHI5 cm OHEREY 2 10 x 10 cn D57 T
3EEERL, ZNEHES W1 mmDSENTHRE-H14,
FOEEY T IE L.

Y7 IVah

Bl /K DR EFHERICDOWT, bIRAHERER £
(POC) B> 7)JVIFELE 25 mm O GF/F ¢ 100 mL 7%
AL L. POC Y U, MifSs e, 12N
s L EIER K 24 BRI AN, R T
RSB Z SRz, 1 24 BEf TR, Tl a—H
TN K UTZER K2 RN CWRE [ d 5 2 & T e
ZUEDIRL, HZHIRE TS S, 2%, U
VIR T IICEED, TR EOEKRERZE
BRUOGERBREZEORFRLEFMALLZ, TR
2 (NC2500, Thermo Fisher Scientific) 35 & U [EINi{A
B & 81EF (DELTA Plus, Thermo Fisher Scientific)
ZHWTHE L.

HEREY D BEBRERCOWT, BEER NV ORI T
% GF/F Tl L, HfA e &lE H TOC ¥
TIVE LTz, TOC Y Vi, BfsE ek, HEREY %

BV 1 mm DSZNVTEHBL, RiED 1 mm DL RO
LOZ BRI BT L., D%, Y7L
I 2 NIERBZIRINL, 924 RERE O TR B 1
ZEROTz. K 24 RERTR, U TIWICIRRDKZ RN
T LT HEL (3000 rpm, 5 min), HERWIRRL 2 H
TRV EEIC EBARZBRIEERE 4 A 7oz,
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ZUCEZE RS TIRL, Bh 7 VI HEREY) 7%
10 mg &b, POC ¥ > TV & [ARRICH BERE IR 22 &
BROA MR R ZEDRFZLE RNARLL ZH]IE Lz

A AEYIHY Y VL, a—AY )V ERTEN Ui
VSV ViERzZRIL, #2 HEsOTEE LR TG
Liztg, RENFRAAOMAE, BEEBXUE
ZHIE LTz,

T— 2R
HEA pE R OB HE Hama et al. (1983) I HD %,
LIFDOR 7z,

_ E _ C(ais - ans)

t t(aic - ans)

TTC PR EMER (ugCL' d ), aw [ EEY YT
JVHHD PC (%), ans : BEERTY > VD BC (%), ai
DRI ET D PC (%) C B YV Lo POC
JERE (ug C L), AC : B389 7 VRO POC YR LR
g (ug CL7, v JEZRER), f : JEHEIREL (=1.025)
£9%.

IKFED L FEEOREEBEMEORE I, 7,
BB R OSSR D Chl-a 824720 DR EFER P
it Iz EOBRICOWTELIR (2) ZRoiz.

P f - (D

P
——=al+bl, +c - (2

Chl-a
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£1 —JEpERE VLR,

AR AT 258 LT P E AR (R R (nd), BRUEAR(n) 2719,

Table 1 Summary of primary and secondary production. Average and S.D. were calculated from

throughout the sampling period. “n” indicates the number of samples.

Primary producer Arcuatula senhousia
Chl-a (mgm?)  Production (gCm>d") Abundance Production
Water  Sediment Water ~ Sediment ind.m° gWWm> gCm d’
Average 12.6 18.7 0.05 0.31 2833 906 1.6
S.D. 8.1 11.9 0.04 0.33 1445 485 0.7
n 4 4 4 4 4 4 3

TCTTC, PR (ugC L' d, Chl-a (ug L),
Iz SR (%), a,b, ¢ @ (B9 5.
&y, ULFRDXIICEE L.
P = (al? + bl, +c) X Chl-a NG
Flz, KEz B TRITHIE LR EOEIC
X3 2R Iz & DBIRICDWT & FIRRISEL

@ 7RIz,

IZ — e—K (Z+ d)

e

CCTC, 2 K, K SRR, d /e d%. A
B RINI 2R E N T E D, | HOHRTHIKIE
WREL, BIHhOKEEIC 351 % KL A o 7 IE IS
HET AT L. ZTTANE TR, KEEICH
B ERORT VvV ERFEE 572812, i
IR C & 5 B DK TR (89 3-4 m) Z2{R0E LTH
[(a SN =t = R n 1 Oyl

X B g, K@ TROAPERE 2 BXY, £
IHEH/KEEFCHIE LTz Chl-a JEEE R ALT, /KiEz
ICBUIBEREERZREE L. mRIC, ThzK
P 0.0 m CEICHINT T & TKEED R pE RO
[EX [ b= X a1 Oyl

AT, JFFAEHICEBIFERNNFEAHADRE
EHENRXZIER LIz&C 5, R LIER 3 H
BRU4H) FE2BH 6 HBXU8H) &5
ENERREN Tz, T, 3 ADWGERREN TV zak—
I8 AICBWTHEEDOR 8 #l2 /R TeMD, A
WK DR N s F A AEAEENH— D IR — N Th
MENTWBERREL, FO%OEN7ZESDz. Kk
MFEAHTADREFEREHE TSI, FHE
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HICBITEREYA A S IR— DO PR ER KD
2. oz, Prdigh (2016) HxRdDTz, REFFX
HADRELPIRRIEE RO T AR —RUR
AT %TET, TR—rDO NG EERZREHL
Jo. EHIC, MASBOZIEERICKNNFRANHAD
RSB R E D20 DIRFEFTH R 43.8%, T
I, 2016) Z3C, fEikdHIzODRFER (B:gC
ind") ZHHUZ. —HBZODKRRFZHA A
BED A FERIT LU NIRRT RE BB XRGHEE CE
H,1988a;b) ZFHWTHEIHLZ.

Peyq =
1
7 X (Dt + Dr41) X (Bey1 — Br)/(Datery, — Datey)
- (9

CTTCIRAT AR (1-4 1) Z/RL, PlE
JAEpER (@ Cm~d"), DIFEEE (ind m™), Date (37
BHZRY. SHEHBOZREZFIETSE L0 HED
#Wwae b, “REEREOT—2IMOT—2X0E 1[0
2YIEN, 3 Ak IS,

BmREER

AWRICHB TR NFZAHAD - REFEEIZ 1.6
£07gCm”d' TH-oi (Table 1. TrHIZAH (2016)
XD E, WIRROEICBIT 2 /N SEISMT TOR
FRFAHAD - RAEFERIZ07-1.5gCm > d"THY,
AW ERIREE ThH o7z, i (2016) Tid, &
N FRATA DR IR e BAE DA FTA T
HEO R pEEE LTI, 8 il 3 FHICH
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W2 EZRLTWA, A TIRERZELT KE
PE 2 IE L TWRW IO E LB EH LW, I
EH (2016) THEINTWE KPR AT
HBHTEND, AEO X EFEELEE, BHEOA
AR —KHAOH THIREIC RS EEZBNS.

Goto et al. (2000) X% = A —EFIE THAMEE
NizFEEOFEICBNT, WMY7To 7 (FE L
K1 m) O Chl-a BifFild 0.5-153 mg m~, K4
Mo (HEREYI £ 8 0-1 cm) Tl 84-149 mg m™
EMEINT VS, ARHFFEICIBNT Chl-a BifF 3K
FC126+81mgm”, HEREY)TI187+119mgm™ T
HD, Goto et al. (2000) & LD EIKFETIERRE D
EDOHEREY) TN T EAVRENTZ(Table 1. —77,
Goto et al. (2000) (&, FEHEEFERICOWT, YT
S C33-17.8 mg C m™ h', EAEMAMEET
21312 mg Cm™> h' EELTVS. Uil
T, RHZECIEKET 226+ 1.5l mgCm™>h™', HEFRS
MIClE 128 +13.6 mg C m™” h' EifiZLElc—mTiE
EIAFEEE TH o7z, Goto et al. (2000) (3 FEAEA P &
FENERICKOHETE LTV SD, HEORER —
BE LOEERREFRIRREICLTED, THIRED
HERED KM ENTWOARY. THUTHUT, AFZED
HEHIZKFDATHD, /NHRFOR I LI TH
KD NWHDEFERDRKMEN TR, RS
KBTI, Klens TN EL, HIRENR
WIRBETHERAL TV AT e D, BEHLEDNEMN K
AR UTEB KRR L TW 2 ATEEMEN D 5.
HEREPINC W LT, ZKAEIC I 2 R A pE 0, il
REDIK G BE LTI IR A A RSNz, ZD
HHELUT, AT 20 [ Ty iy i
WCXAHERYIOFIEEMNEMTH LITAT, 3%
IKBAIES 7aF 2L —a v EHTH 510,
M TRBEICEDC ENBERELTEALNS (KL
EAh, 2008). TDTEMDL, FHEINELIRD, K
HICBILRMEEEENMEGEEEEADNS. TD
KON S, REEEERICOVTIIELLEIEA
LTV BATREMEDN DD, FERRM2E 2575 L,
KOFEMERFI DR ETH D, BTEMN IR LR o
BEUT RS LT B T MEEC T 2 15
BT —RTHBEEAS.

AFUCIBNT, R FAHADO KA FERIT 1.6
+07¢Cm>d'ThHh, TOAEEBICETZEBELE
FERIZ 036 gCm>d' CHolz (Table 1). TTT, —
KHEOKEMNR (KEE HHRE) %019 L{ET
% & (Komorita et al., 2014), &%) I JA[ 15 OFF Ak
BIBRNNFAHAOEARIZ84gCm™ d " &xb,
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RERFRHAOBER, 4RI 2 M4 e
DR 23 FHIT RS, B PE RIS DLW T E RFEAM
LTWABAREENE W EZ 25, O
FORELIEBTHEEINS. COEIEOIRE LT,
AW CEINEN IR N N FATA DA RE 2 2%
7o, 4RO 23 (5L LOMIBENRNETH BT
Ellixs. WMICESE, RFMFRAAAICKBEEZ
RO 23 (500 EofiFEIc A BSR4 EH
ZHBLTWAZLICHYE TS, colehd, Kk
FAAAIAE BRI ORMEAE EZ I LT Rz E
EHZTWBHEEAS. &I BNTIE, K
HEDOE BRI DB IR 5T IV D O FEREAE o5 D%
&b, THREBOEOW REEN L ZENTWVWAT
EMMRERE UTORINT WS (Yamaguchi et al., 2004).
AW TIITORFD I B, ZDHORBEAERT
AR NFAAHADREFERZ TN RVEENT &%
EEMICGGEHTE /2. 1%, XOBG OB R M
Ul e B llE 58 881, RENFAHA
DZEMRIEN D 25 lid 52 & T, SRR FRAHA
AT RO YIEIFERICG R B0 B RIS MY
BREDD B,

Mo

AR RO E 2T 21 H =D, FEARTD/I
e Em A A ORISR, WSS, B
SOWIZETEN. Eiz, BEARIENT KRR
MR, WEE TR BOERIIX, B THD
To. ¥R, FEOREIR, EAEKIIEEF L ERA D
SRR T T, 2R NZET. AR,
SRR 29 AR REAN AT R AA I S ik 952, ISPS R
% JP18K 11625 35 KX UF JP18H03360 DRk 2 523 T 5
flidntz. RELMNS, HEHHLHEL FF3.
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