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Grazing rates of microzooplankton in Mikawa Bay estimated by dilution method

SAKAGUCHI Taiji*, ISHIDA Motoo*, INOKAWA Nakao*, MUKAI Ryoukichi*, and KUrRoDA Nobuo*

Abstract

The dilution technique was applied to estimate the contribution of micro-zooplankton to
reproductivity in Mikawa Bay. Sea water samples, previously eliminated macro-zooplankton by
100 gzm plankton net, were gradually diluted to change the chance of encounter between consumer
and prey. Grazing rates were estimated from the apparent growth rate of phytoplankton in each
dilution experiment. It was resulted that 61-127% of phytoplankton that will be produced under
no grazing pressure were feeded by micro-zooplankton. It was suggested that a closed and simple
community composed of only phytoplankton and primary consumer is formed in Mikawa Bay,
under the condition that primary consumers are dominated by micro-zooplankton mainly ciliates.
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m [B-lm|[ Om Sm [B=im | Om Sm [B-In| Om 5m_| B-1m

DIATOMS

Coscinodiscus sp.

Coscinosira polychords

Guipardis flacecida 2

Skeletoness costaium 28 34

19 | 88 | 14 3 2

Thalassiosira spp. 2 [

11 1 1

FLAGELLATES

Alerandriuvg sp.

Ceralium spp. 3 1

C. furcs

0. fusus 1
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franodiniug sanguineun 21 5 3

20 9 210 [112 4 | 66 175 | N

fyrodinfug sp, 1 1

fatedinium sp. 2 1 5

66 | 164 37

Polykrikes sp.

Frorocentrus sp, 5

P _micans 3 2 8

13 2 4 2 ]

P._sigroides 1 1 1

Protoperidiniitg spp. 2 5 1 2 1

OTHER FLAGELLATES

Jictrochs fibuls

Ebria tripartits

+

Small flagellates

OTHER PLANKTONS

Hesodiniug rubrus 1 4 2 1

Naked ciliates 4 1 3 3 3

Tintinnids
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No. 3 (Jan.26,1993)
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F2 F4R (2R OBEEAT CHE T3 ERREROBRIHRO

ARZ 1 aBOME (ug/l)

Dilution - Initial after 24hr

ratiao (X) bottle I bottle 2 Mean
1.0 11.65 8.41 .49 §.35
0.5 5.8235 5.08 4.47 {.78
0.3 3.485 2.813 3.07 2.85
0.1 1.185% 1.44 1.586 1,60
0.05 b, 5856 1.170 1,21 1.15

RI @WMT507 b oOREEE (k) LRI BRI b

DRREBE (g) OEERER

3rd experiment {Jan.26,1993)

Station k g
k:.=10 k.=10.17 k.=1.15
A S 0.52 0.47 D. 34 9,22
AT 0,65 0.5¢2 0,317 0.24
AlD 0.25 0.15 0.10 0.07
4th experiment (Feb.25,1993)
Station k ]
k:=1D k:.=0.1 k:=1.5
A5 0,74 D.94 0.68 0. 45
AT 1.11 i.28 0.9% 0.52
AlQ 0.82 1.03 0. 74 0.49

k : Growth rate of phytoplankton(/day)
g : Grazing rate of micro-zooplankten(/day)
K :: Grawth rate of miero-zooplankton(/day)

AT DEFRBB IS 2EE#Bosrry i va
WER2ImLiz, fods, SEOER TINS5 v
2 FvOREREE (ko) QHEZEL TRV TR
Cl5H A, Cofil 3HE2»HREL R
Gallagos® ORJLic# P BB v vo—HD
BEEEORNERKTSHD, i, WIBHF5 v
b v OSBRI AT 20~30 BER & v 5 STER{ED A
b, 1R 1@ZET 2 (2 fEHEET3) LT
ke=In2=0.7 £ Lic & XOFEBREL I 27,
FTF@WRX,=0.05 X,=0.1, ra=1/t+In(P,/
Pp)=In{1.15/0.585)=0.68, ro=In(1.50/1.165)=
0.5 RATHLEMEY T 7 v 7 b vOREEE (k) i
LIl E e s, BAKk=1.11, t=1, k=0, 0.7%
L T°1.5, Py=11.65, P,=8.35% Fh Fhit AT 2
&, SNBSS v r vOBARRERK =00 L ¥
1.26, k=070 & 20.93, k=150 & %0.62 & 7
b FHRICETH Lo REROBREH 3 IR L,
COFRRERTL B L, W75 v b v OREME
(k) VX2 3 EIA40.25~0.65, 254 @A0.74~1.11, %
NET I b v OBREE () BEKk=0.7 &

THEEIMEMA0.10~0.37, £ 4 @ AH0.68~0.93C
Bl |

EBEHOFTZ v b voHEERE R e 7 4 A D
SPFRREF AR LI, 30, Ay~ s
Y7 v viddied oo, BRERE &/NEIMEEE A EERY
HlAbhi, Do CAEBMERLE Bam B To
FEREOWER T, M E+H% X% 1000 L/
mi Lk, ++43% & %5000 M/ mi Ll EvEkT, 2
RR74 AR T.4~8.2 ug/l THoiz, 84 EE,
58 3 ENCELREERE, WERE DETEhot. BLE
BRI EECH o, 227 4 a7
~12. 4 pg/l TH oz,

W7 v 2 b v OBEEIIERE b, &R0
WERTH- T,

% 3

H3ME A MERTCELRERI D, WY
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E@@ﬁf&ot#?ﬁﬁ%oﬁo%4@®A7@§
2) RO U CUTEHEAYRT,

BEEMOES SIS rvE (Frevaira ) 1
11.65, /B 7 5 v 2 + v OBREN ot b5
E, WA, k=1.11, g=0, t=1%fRALT

¢=11.65eM11-9=235 35 ug/!
Lich, 1HDYOEH T v s+ vORERR
P,=35.35—11.65=23.70 ug/!
Lieh, CLTCP BEMIT S v 7 b vOBEN -
TBEOWEY 77 v b vl HYe b DEERTHS
P HLBRKATREAER & .8,

Fhe, BAKEFRL CwinwX=1.0 0 24 B3
HBoEED s ve 7 4 AR 8.35 ug/] ok, B
D77 v b voltgR (G) 1135.35—-8.35=27.00
ug/l L s,
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F4 TH5Lo L BAERBSR (cells/m) (B3ME - 54 MH)

Date Jan. 26,1993 (3rd exp.) || Feb. 25,1993 {4th exp.)
Station |A 5 [A 7 |A10|A B5[A 7[A10
Taxon
DIATOMS
Cescinodiscus sp. 1
Nitzschia spp. . 22 217 17 62 16 84
Rhizosolenia seiigera ] 2 21 23 15
Skeletonema costatunm 22 15 116 98 110
Thalassiosira spp. 11 14 12 | 3 12 25
Small diatoms + + + + +
FLAGELLATES
feratifum sp. 3
£. furca 4 4 2 2 1
£, fusus 1 1 1 4
Pinophysis acuminala 1
Fonygulax triacantha 30 32
feterocapsa triquetra 1 5
fatodiniug sp. 1
OTHER FLAGELLATES
Ebria tripartita 1 4
Small flagellates + + + + + + + “} -
OTHER PLANKTONS
Hesodiniom rubrug 1 5
Naked ciliates ] 5 4 6 ]
Tintinnids 2 2
Copepods nauplius
Chlorophyll a (g g/i) 99 7.39 0 12.43 | 11.85| 12.01
Pheophytin a (ueg/t 0.71 0 0 0

=5 REMESS 2 b OEEROCRRER

Station Po Py [ G/Pp (%)
3rd 48 3,23 5.61 5.11 91
experiment AT 7.9% T.32 5.94 a1
Jan. 26,1993  Al0 7.39 2.10 1. 28 61
Ath 45 12. 43 13.62 17.28 127
experiment AT 11.65 23.70 £7.00 114
Feb. 25,1993 Al 12.01 15. 26 19.07 125

Po:lntial concentration of ehlorophyll a (p g/t)}
P,:daily maximal production

of phytoplankton (z g of chl.a/l)
G :daily grazing amount

of miero—zooplankton (z g of chl.a/i)

CLOMREREROBE, BANEY T 7 vyt kY 7
SV vORKIEEEROE 114% b JEAL T
foZ diind, AR LCMOREAOBEREES
ERLI, CofEERS, BNEHT S v 2 ok
THEEES TN T HEAEDE, H 30 (1A A

61~91%, #£ 4@ (2 A) A 114~127% ¢ Teote, &
CTCHRATREC L, SEETCE 4 EREERO X

iz, Bk LCMNE T 2 v 7 b v OERENEY S
Fvy b vORATEEEREY LESEEHBE V5D
LChBb,

CRLOFFERERE, HY T v vORTERYER
LT 7o @RI LSV A FTHEM: S H 543, 23
E, #4EKRREETHSEORBENFLEL TR, &
0 X5 AR oRR R, Bl 75 v s v olldE
ORFHFDEH 752 P VL HBHRCE-TW5 E
ErTrdELE xRV EE LGRS,

HEN B 1, ZHERCRAEZCHLHED T T
vz PVERL, —REBETCHLIPH IV
B3 umEEVvRy P LB 0) AAERHA
oo xR L, #LTC, coRRO—ELTX
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#6 WABWTTo b oBEEEET B/ 98F10R258

Station A10-0

Fraction (xm) >380 [ >200 | >iOg 260

Copepoda | Aeartia sp. 5 i

225 210 j| >330 [ >200 | >100 >60 >40 225 210
. 0.8 11.9

Paracalanus gp. 5

1
3.4 0.3
0.5

Gitbong sp. . 53

178.5

2 sp. {copepodide) 60

Hivrosetela sp.

others

nauplius 2 55 282

154 268 1.9] 68 184.51 48 J540

{ladocera | fradne sp. 1

Fodon gp,
Penilia sp.

Tintinnids | daphoral/a sp. 156

275 18 1 146.5 | 174 [ 162

Fintinnus sp. 3

§ i1 1 12 ] 13.§

others

587 1.5 1.5 1466.§

Others ikopfoura sp. 1 1

Ophicpluteus 1

9.3

N—REBEORES 2 HER L OB NS 77 v 7
b AR TS EREN R IR L .
FHIFKERBRE T - T B RBITREE (A1
B oXBEH 77V 7+ v OHEER RER »b
W77V 7+ voXEi—REBEETEZEELZLR
HEAE L BIRE, EMBRCREWRER L THE
TAHH, MEOTRMICHEELE LRLALRbRITVE
HXFETHZ LR dibhd, T, EBRSED
KEE RPN TH B =NER HEA AL T, 1993
FUALSBFEICL YBINEH TSV 7 + O
BERE RS e, BEO 100 gm HEVF v 28
TEYOOHTEMEO 2 =E XA PRI —F

VU AR, BEMTERAHUEELELCWAZ R
LA GE6), Thitk s s, BO100km BE
Ry P EBBLABINDG ST v 2 b v ol 1]
HizhRET, BHED = AL 1 V54 61 H1E,
A=Y v R 750 (B4, A SRk EE fR¥E AR 1209 (B
t, ERCERHED 2 <K 51+ 54267 E B,
J =70 v RS 840.5 Bk, HHEELEREN 0845
BELFEL TV, Thbie, ZORHETE s
IR OMER (FEBRTEOEES~10E8 & i
RT3 2Nz 5s8/NHT7 v 7+ vidkEr
BELCWiEEbh b,

Dol dr, =MBTRABHH 772+ vl
FRMETTHRA LA L, BB TSV 2 v
DEFRFSVEHRD 2 - L5, L, KBS
BTy BT B TS v o kv DE]
FENSWEERDIE, EHTS5v 7 b voskERD
KOV EBH 777 P vicEREI B LD, B
Lo hBARLEELLS,

F10E - 52 FC IR ORBBERENLE T2 ol
iV Eontit, BEL TV TS v b v
CEHTHNERD S,

T, H3E -5 4 B BG4 b o e
2, HE1E - 2EEAMOWERNEL L Cuvi, =
DEFEFRC >V TEARER L inh bR T
DHEEDToTWDHZ L R, —RbEEVERALT
VBT W BEARER TS, SEOERFED,
5 U7z Gymnodinium  sanguineum %o Ceratium
Jurca BB FEBERLCwic L ThFERc
S, H1IEOFHESASOOm, Smueflc:dl, &
RECER LOBRTHLE LR YD 75 7 ¢ XEhicw
B Lichieb €, EFHA) 0K izs T, ¥
T, FOFRECLINTOREEENEOME -
DI, BEHFORBESARE LT icked, KAEHE
WATHREERHPT 2T, MrERmeREce L
Dol TRRVWIEELLbRD, REREEEDOZEL
W, XA0.3 2 cXEr i TTchsrn X=0.17
THAD, X=0.05 CRBML T3, Zhid, LR
THAT 2 I WRETC, KRR A By
EERLTEFHEOBIE L WEDTVBDR, BHFR
ROV IATRETHAHNTIHE S HERMIIX L
D, SHLEHREENMETT 200 ChBEELLA
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