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(46) 1BHEEHE Peridinium bipes DEREBEINRBEB/RIZKITTHE

INFLUENCE OF VERTICAL MIGRATION OF DINOFLAGELLATE, Peridinium bipes
ON NUTRIENTS CYCLING

Fr BB - HFE - RIS - T - MR
Tetsunori INOUEY, Yasushi ISERI*, Takashi HASEBE**, Makoto NISHIMOTO™,
Toshimitsu KOMATSU*

ABSTRACT; Field observations have been made with respect to the diel vertical migration of
dinoflagellate, Peridinium bipes and nutrient concentration profiles in a thermal stratified
reservoir. Results showed that P. bipes could take nutrients and photosynthesize by
migration in a calm thermal stratified mesotrophic reservoir. Faster migration from surface
layer to middle layer was advantageous to take nutrients, and the possibility of active
migration of £. bipes was suggested from the estimation of setting velocity. Furthermore,
observational results suggested that P bipes migration played an important role in nutrient

cycling in a stratified reservoir.

KEYWORDS; Peridinium bipes, vertical migration, nutrient cycling, thermal stratified reser—

voir

1. EEBHIZ

A, # A - FKME O BSUKIRICBWT, EOHEY T 77 M ORFEHIEIZMAED 74 a0
WARFBORABEL R>TW5, Fl21E, BB TII/KE THRE Uz Euglena spp. BRAKEEN
LTHRAL, BARMEEI XS LEAIRRESh TN, '

T AR ET AHEEBE XS LTI, 0BT Ty NoEREET 200N REE
BN, —EROICIKE, REHBE, ANE, IY 7507 PRI AHBEESOHEBIISNT
BREB2EN, BAHOBEICHESBELVEERNATA—F -5, TRHDNRATA—F—ITD
WIS < ORFRESIAH Y . #]21TLynch and Shapiro (1981)? {XPlaesant Pond TITo7=&HiIZ
b HIRMKERIC L REESEEESEMEY 7T 7 M OBEREIRITTREEIZOWT
EELTWS, £72. Cuker et al. (1990)¥RThrelkeld and Soeballe (1988)9{XBENHEY T 7
7 M UOBERBICE BB OVWTHLERLTWS,

PCHLHREELEXONILORRBEORETHIN, BRE—KREE OLtER) BHFsh
BEBPICETNAREEILTCIE. EFROMRIREL B 2FHLRZ TN, TDO—HF
LT, PRENLARBOF AMICBITZ2EENEL RON DD Peridinium bipes®ZHF 5 Z &M
T& 5, WAL (1997) ® (X P. bipes DHEFEIZHTT HKIR., JHRE, REERESOREICOWTH

* PN K FEREE TSR s iiEnfg (Dept. of Environmental and Urban Eng., Graduate School of Eng., Kyushu Univ.)
*k 75 B AR TR (West Japan Enginnering Consultants)
sokk AR E TGS R TF A T¥EK Dept. of Maritime Systems, Graduate School of Eng., Kyushu Univ.)
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R, EAMEROBANDLER L, P bipes|ZFBIERC Microcystis aeruginosalZtb~TIK
NETHETEXALO0, B EE - REBEL R LT LLFRIEEE ARV ERKRLT
WB, E, BEED (1991) 7Y P bipes DERERICET A WMA BB IEOL N LBIBIZIIT 25
HRABEEZHRBPTIEIEHEL LTS,

FRICHLHLTEABNE S TEZEAL LT, F AT ORBHFENBT DN D, 2EV & LM
Tit, FHAH» S EHRANCK < BICHE S fih (RS 2, WNREK L 0 IEWKIROFEIAKRFE
~LBYVRADERIZLY . RBASZEAA (plunging point) KBWTTFB~NETSNDTHFRE
naERFE~DOBEBRENEET D, TRHHOERIZL Y, BHOROERMEICLY BPRE~L
ERHLTWDPL bipesit & AW EIIICERT D & L DI BARIZBWTRBEREL ALK E
BA SN VERRBEPBERTAERTEDY, LM LFBIEVIAALKP bipesitiEtitz
Bolrbil BERB~LBELLEGREZTOEN/TREL 25, 20X 2. F LM EREICENT
—REOEFREERPERENTOAZ LN . BEMEE LRVMEOBE L LB U TP bipesh KEHE
BREUEARICBWTEMN 2&G2H T2 LIC2  Z2OKBIBITAE LI 2B TS &
EZBh TR0,

PLENP. bipeshEETAKIMTORBEBR, XERETOBETH Y EXMICK D P bipes
OBEBMEEICEERREZRELZL TR EE LB TWS, ZhIZx L TKishimoto b (1999) 2
P. bipes DRBE~DBENZONWT, EXRME T TEME LLD2LOLDORMERL, P bipes
DBENZOWT—HER LTS, Z0ORKRIZL bipesDBENZETIHEIIP L 2VHL OO, %<
DEEIXEB~EMMIBITHOVTOLDOTHY, TRICETAMAID2NE I THD,

—F, T b OBEBRKROHERRICE - TREORRBLRbOE LT, YA/
LV BERBORE, FRESHEBR~LBEIND EPR 7)) BEFONDEES D, EYR
S L AMEBBIIOVTL, TTREOERIESRALNTEVEL OBEERH T LTS (F)
ZAEILE, 1999972 8), LA LIS DMRIZT T 7 b ORI T & Wo BN BE)
WETBELOTHY . FEROHBE ST b OESINRBEINKBEOHEBRICRTRENT OV
THRHPE VBRI TRV,

PLEEBIRER L LSS DIIF LMD L D RREIN R L2 W/ NEBZIFKRKRUIZISWT B L bipes
PEETAERREE LD, TOEBNRINE
BEEER U RBEOBREE, RUELITHE
S EERICETARNET o OTIIRED
EREBRET S,

2 . BEEA

2. 1HKERUERBER

RSBEANIERRHBERA LI ET 5HE
EHTIT o7 (K-1), FEAMITILERO/NIO
FEA O BAAHZIEIE 100m X 100mD IEEH T DT R % &
B, BR/KENRK om DFFKMTH B, B D 10m
BEMN A TRKIET BB LB, oOH
EFEITEFICDVER E 2D, Z0DHKEE
BIZEL T, KEFROEIZIZEEA LRGN
RV, F I C BB OB RKEEZ S R (Stn. 0

B-1 B RAgeE
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I O I R Chl.a
Water temperature( °C) e/
2 24 26 28 30 0 20 40
O& LN S R B B T B B 0.0 ! 1 ! I ! ! '
1.0[-
1.0 B
2.0p
~2.0 ~ L
£ E [
< = -
3.0
3 C —&— Sep.8. 12:06
R B —©O— Sep.9. 3:36
—O— Water Temperature 4.0
] l 50
K -2(a) 7KIE. DOREEDEED E-2(b) Chl.alBEOHEST
£—1 HRIhEZREMTIT b
(BATIX 4. macrospora M F N/ml, ftiiZ cells/ml)
Species name Surface layer
1999/9/9 6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00
Peridinium bipes 58 180 422 48 70 76 62 38
Anabaena macrospora. 1112 1244 1186 1708 1208 1248 1150 1332
Microcystis aeruginosa 720 3120 1200 2640 480 1200 720 360
Pediastrum spp. 352 153 128 279 810 288 216 342
Closterium gracil 12 6 0 4 24 22 6 16
Synedra acus 1 2 2 1 2 2 4 2
Species name Middle layer
1999/9/9 6:00 9:00 12:00 15:00 18:00 21:.00 0:00 3:00
Peridinium bipes 340 68 70 32 254 418 654 748
Anabaena macrospora. 394 382 528 420 372 332 372 324
Microcystis aeruginosa 1680 720 2400 80 960 1680 1200 480
Pediastrum spp. 135 153 414 310 720 216 243 306
Closterium gracil 6 6 16 12 32 30 12 16
Synedra acus 18 10 2 10 14 6 10
Species name Bottom layer
1999/9/9 6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00
Peridinium bipes 18 12 1 12 4 2 2 4
Anabaena macrospora. 10 18 7 18 12 4 10 0
Microcystis aeruginosa 360 240 100 50 20 60 0 0
Pediastrum spp. 612 675 414 243 234 324 198 225
Closterium gracil - 10 9 13 18 24 30 18 18
Synedra acus 8 12 3 12 10 4 2 4
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aeruginosa, IBHEERRD Peridinium bipes,
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215, 80
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2. 3. SXBEDMERR
M- 6 IR EEOFBEREORFEMETT,
FPTER TN -NBRESARE THB L THY . NO,-N
BREED 10~ 50peg/L REDEER LTV B DR LT, NOf

L = S |
o O
[« S ]

o U[IIll‘”!ll”]ll‘lf!lll”ll|||||l|l

Peridinium bipes(cells/ml)
B
S
(o]

NHFEAEHFELTELT, BRI sR25, = 59
NI L POS-PRERCT-PREIMMORB L ARECHETHE  § 2%
BLTWS, 109

FBITIHVTHL N -NIBEIZ0~37pg/1, NO, N IL &W'%“W&'ﬁ%”hm
0~2pg/1, NO,~N¥RE1Z2~12pg/1, PO ~PREEIT 4~ Tpg/ Chl.a(ug/)
1 WP b hBAERE CHBE L W izoiest L, Chl.a -7 Chl.aiBEEL P. bipes
BET120ue/1 2 LEEZHARH o (-4, K-6), BHR B %5 & DFER

(1998) 9} N #REE <150pg/1, PIEHEE <20pg/1, Chl.a IEE

Gue/l ZBFEW. NIRE>150ug/1, PIE >20ug/l, Chl. alBE >oug/l 2 BRBM L OHL TEY.,
IR E B BT OHERMERBIIREEBENOL D LAKE Chl. aREND LD L ERE
TholbWnid, LENo TEAHMTIZ, KH-4ICRON2E\\Chl. 28 EERTHY T 77
FoBARERBICESENIRRET T CHRTAIZ LIRETH-LLEL DN S,
FRBIZBWTHEHTH 5 DL, 15BN 5 21 FHT AT TONH, N, No,-N, PO ~PREDHEA & 15
BN D OBRIZT TOT-PREDHMNTH D, ZORMHFITRBOCKL. aIBERIR L, HEIZEITS
Chl. alBERMLTNWBZ ML M T T 7 NUBRBPLPRB~ELEL. PBIZRBWTHRE
HEBRLTOAAREEAZEZOND, ZORICOVWTIE3. 2TEEEITI,

3. ER

3. 1 Peridinium bipes DENEFEEH ;

FKBROFBIZBITBChl. ailBE L P bipesfBEE L OMEE2R— 71277, ThbORBICIZBAR
REOHERELOLND, 7. BAHIE S M 777 b & UTA macrospora, M, aeruginosa,
P bipesiir UTHESLEA NN, A macrosporaD & BT AEEEEIIERNAICIZE A YELL
TWRWR, M aeruginosalSREIBEHREIZ O ABIERMALNCL bipestiTt XA THENWRRE%:R
EBLT. UTOEETREBROTRBICEITHChl. alBEDHERITPL. bipesDERE T FIDBENZ X
BRLIABKENWEEIHREED D,

ETC. H—4%2R5LKBOChL aBEORPEENKRBREL RDOIT 12BN L 15 E TOMT
HY ., —FHFPRBOCHL. alRE OHIIIEFRA BN H 5 b O OHEMBMEN K& WV DOIL15KD 5 21RED
MThd, TZTEEDOENL bipestIRBNOHREET (FEFEL 4m) 4. 5B TR L EKET
L. ZOLBEREEILO 3In/hour & REL b D, —H. H—-5%2R5LRBICBITH7=FT74F
VIEBEORMITI128AS 18RROMTAEL, FRBO T =47 4 FUBEOEIMNE 21 B D 3RO
Roha0T, EEPLBBETINMTHBRLELEETS L. BHEOEWL bipesDItBEEE X
0.16m/hour & AEL BB, T I TP bipesDIERIZER 44um DRIV, BEIL 1. 04g/cm® LKEL
Stokes DILHEFEELRE S &, TOEELMEEEIL0. 18m/hour £ 725, Z D HIEHDOEN (K
W) P bipes DILKEEEE X, 131F Stokes DILBFHEARIHEI bDEBLZ N D, ZhicH L TE
OB P bipesiZ, LMOBBIC LV IEBREELED TV ATRENRS 5,
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NH,"-NIREE & DRIGR NO,-N ¥R & DRIIR PO -PYREE & DEIMR

3. 2 Per/d/n/um bipes DF G RN

ICHRIBICISNT B P bipesHIRISK L HBIEIRIE & OBURETT, ZORNLIX6FND 9RO
Fa‘iw P bzpeso)J:?% IS FBICR YT 3O, £ OBROFREEREOHEM, &b 15
B 21 BEIZANT T D P bipes MBS OB (PLME) (1THED RBIBWEDOBLD, EORD L. bipes il
P ORI b & TIRIE—EORBEBE & Vo BN RTERN D, 2155 5 3RHIMNITTA,
bipesHIBEASHENT 512 bbb THRBEBENE(L L2V O, FHIPO-PREMES ZhilE
BRTEXRPokhEELbh5, UTTIEIC 15D 21ETO P bipesHIE DM H
5 RBEBEORBBRIZOVTEREZITI, ‘

OB OEEEBREOCHIIT L, bipesDEBERIZEBLDTHY, FETHLTDP. bipes 3T
BT RE F BT B LUET D L. 1585 18RO O NH, N, NO-NR 'PO-P DRI BT TN
Z10. 403 X 10°pgN/cell, 0.085 X 10°ugN/cell, 0.063 X 10~ugP/cell LB, THICHR LT 18R
6 21 BFE TO NH-N, NO,-N K U'PO,"~P OFEREIT T LN 0. 028 X 10™°pgN/cell, 0.026 X 107
SugN/cell, 0.011 X 107ugP/cell & 7207z,

BT, 15BEH D 18BFICISIT B R REMMICEE I, 1885 21 BFD BRI TH LMK E R
% E>TVBZ RS, ZOREO—>E LTIE, BHOEE & IR EOKRIERE B
THZEBBFTONRETHSD,

WiZ, NH,-N & NO,~N DREEGEEEIZ DWW THTHE 5. 15F B 18RHT A1) TN, -NOFIRIZH
SN -NOBRERS NI RS, ZRITERRE LTRY ZUHEITENNE D HNH-NO
FREHTHEZ L EBXNTRLEVERTHE LV XD, L L, 188#7»6215# (ZHMF CIENH, -
N & NO,-NDEEEGEELIEIEE L 25, ZORRIKOVWTIHFRATH S, 120RFH L L’C‘D*W)J:
5 IR R BT B, 18HEA 5 21 BRHIANT TIXPBICHIT 5 PO -PIHIZIFHB L TR Y, P bipesic
X % PO,"~P DRI DMBIRIC D 22 o e b B X BB, ZDTHPO P OFIUCA DL S ATP
R Lstedh, £045® ATP 23N0,-N OEBUCHAAREL 2 oTe, LT 2D THD, TORICD
Wi, KD MBI - ST RLETH D,

EHIC, ERENEEREREON/PLIZOVWTERT S, 15875 18FFOMO NI, NRUNO-ND
R & PO -POBIREDLLITE M THIT: 1L 2V Ly F7 4=V FHIZEWEL 25T S,
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Surface layer A B
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1.5m 82 41
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2.0m 8 48
E
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K -9 BOXEFNMZL B T-PINZHAK

LA L., 18BN D 21 BEE COREIZIL: 1 220 | RRERFIRB P Do TREBER->TVDHHDL
Bbhsd, ERoic, BEORE L ECEREBREERBOTIZ L LERTIE, ZhHOME
BT, TR EREOEE R P~ L R BB L TEF 25 2 2R LTEY, 3.
1 TEDOAREMEIZ DV TR AR REBN I R TERE D i, R EEBUC BT AE & OBEICRBNTH
FlE 2B LBWFRENS,

TOESICFABD L D RBENEVIRIEETYH P bipesiT XV RBEREORWFE~LEHLIL
B ABIC L > CHREHABRTAENTHETHY . ELICEREB~LBBTHETIVHRRSE
HCHRARETI L NTEEL 25, ¥—U— (18N VLB L EHTT I P ATRFDHRE
£, U VOBRDALBEERKENEERTWS, LML, AREKEDO L I ICHREL KBRIERE L
NBLTLH—FKLRVRE T, FICRMCER 2 EBEERMMTOAIEL+ITH Y 2D, T,
WA S (1997) P iHEM T 5 v 7 b ORI TOFRBHBE LY b AMEANOREDREEIKTT
BLELTWA, P bipesDBIT S FHEOBHEIIFET 5 LB X b DM, AXGKED X 5 ITHEY
F5 7 Mo OEER L LB L TKTORBEEFENDRVEE I, B OHEMERE KT 2D
DORBEMRBRIEKFETIHOEZXOND,

3. 8 Peridinium bipes DEREEHIZ{E S5 MERRA

KIeEBROHBOES % 1.5n, EBEEX% 2. 0n LEEL, BXEF/VEHWTP bipes DR
BB HERREY Lo Th 5, M—9ICRH (68F), B (128F), &M (0K) OXRE.
BERVERBICK T A T-PEEROLE, RUEAMLLAED b2 T-PBEHELERMITTT, K
. BBICE TN T-PE BOXPDOAKEWMYOKT) IIKEITCL Y ROONT-PRE L FE
Bl o, T-PEEE (RENCHELEET) BERCEEThIT-PREONINLHE L, RET-
PIEEEDEAIL P. bipes DBENT L B LD ERETH &, 6BENDL 12852315 P bipes DBBIC
£ B T-PHIERIT TdmgP/w? & 725 (RHA), RO P bipesiZ LD PO -PREREZEETHLE.
DV 1TmgP/m? (2BT B R AICER LZPOS-PRRO LD LB DN D, £io, 2EM L ORI S P
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bipes DILMEIZFED T-PEIERIL T6mgP/m? & RAEL HND (KIFB), ZOEITZ6REND 12FRHINITT
FENLRB~LBEI LR (T4ngP/m?) LISIES L BB PR E SN2 RBERRATD
NTWELOLFEIND,

—F., 6EENL 12X TORERBLL PR~ T-PBEIEIL2mgP/m? L2 0 (BFC), ZHIXERB»
HOIBIC XD FIEEMENR BT O D, £, FREEHICKIT2EENOER~DOT-PEHEIXITNE
8 mgP/m? (K D), 16mgP/m? (K E) (32 mgP/m?/day) & BFED bhiz, BIRIT - o RIHELHEREY
a7 &AW RBEEHERY O3, KR H T COPO-PHEHEE LS. 0 mgP/n?/day & VN 5 FERH
BoON TV, ZOERI BFHERICEW TIEBATFROPO, -POLEZREE LTWZOF L,
SExHRE LizL ) REBCHBECHEYNRROND X 5 KK TR BB AKTORBERER CHH
BOEEFHLEELRREZRTEOELEZLDOEEZL LN, —HOBRBIIBFHEEREY - OF A
REELOMELH DD SRITFHEBY VBT LEEOREL V BHEEL 2D,

BED XD, P bipesDEREBENISED U o OIDEIT, TEHCCTEH A P Sk HIEBREE & [
A= — DB EF-> TR HERRMBBAONROBREDRE L EH/KIIZIBWTIXP bipes
DORBEBENRBEOHNERBIIRELEELTWBIENREINT,

4. #iR

B LTk fiZ W T, P bipes® B ERI2EREBBIORT, THITH S REEREOEHIC
B 2BHEITo, TOBR, LBIZBIT 2 RXBEEBENKS F AW O L D eREVBENZIZIW
TH. P bipesiIBBFIE TR L TPRBILE TN AIRBEFERTHZ LICX VIBENFREL 2
DT Ebhol, LALPBIZHSRERBENSTINRZVEEICIZ, LV BB LTE2EFD
FRRBEOBBIZE L TIXEFITHE Z 05 P bipeshSHEBIRYICIEME+ 5 FTREMEASTL MR D
REL VML TRBEINT, EHIZP bipesiZ L BRBHIBRER VP, bipesDHEBHEY REbL -
FEHRERVBEERBRBBRONZVRBOIE L IKMIZIBWTIXL. bipesDEREBE N REEDOH
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