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Advances in feeding ecology of Acartia
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Abstract: Acartia is a genus of small marine copepod dominating the zooplankton community in temperate and subtropical
coastal ecosystems, and plays an important role in the elemental cycling and energy flow. This paper mainly summarizes the
progress on Acartia feeding ecology including their feeding habits, feeding mechanism, regulatory factors and transfer
efficiency. Acartia spp. are omnivorous feeders with a wide food spectrum including microalgae, detritus suspensions,
micro-zooplankton such as ciliates and heterotrophic dinoflagellates, and nauplii of copepods, but show a preference to
micro-zooplankton rather than phytoplankton. They have two feeding strategies, suspension feeding and ambush feeding,
and can switch between these two strategies in different food environments: when feeding on phytoplankton Acartia spp.
generate feeding currents and filter cells brought by the currents; when feeding on micro-zooplankton they act as ambush
grazers. The clearance and ingestion rates are regulated by the predator characteristics and environmental factors.
Generally, females have higher clearance rates than males. Their developmental stage and physiological condition will
influence the filtering process as adults are bigger in size and stronger in migrating capacity than juvenile stages, and the
metabolic capacity can also have feedback impacts on feeding activities. The influential environmental factors include
temperature, salinity, light and turbulence. The optimal temperature and salinity are between 15—25°C and 25—30
respectively, the clearance rates will be depressed if the environmental temperature and salinity exceed this range. They
exhibit a feeding rhythm entrained by light dark cycle with increased feeding activities at night. Small levels of turbulence

can enhance the feeding rates based on ambush strategy but will inhibit suspension feeding. Approximately 3% —5% of
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food filtered will be lost by sloppy feeding, and 60% of the ingested food will be used for metabolism, growth and
reproduction, while the remaining part is directly released in forms of dissolved organic carbon(DOC) to environment by
excretion and other ways. The DOC can be used by the bacteria community and phytoplankton which is of great significance
to micro-loop. These results, which were mainly based on incubation experiments, can hardly reflect the natural feeding
conditions. Application of molecular biology techniques will help us to understand the true trophic relations and hence

material flow in coastal ecosystem.

Key Words: Acartia spp. ; advance; feeding habits; feeding efficiency; impact factors
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IKAE I ) W R DGR TY . B8 R SR PRI S W I DG ERY R G WV E R AR W AR 0 B A B SO
B SRGE I R U R 2 R R AL B RO A T Y TR — R R AR IS
P 2]

ik /K %% (Acartia spp. ) FJ@ T /K &% H ( Calanoida) |, 25 4 /K & Bl ( Acartiidae ) | 25 5 7K 25 J& ( Acartia
Dana) , H A4t S8R 1 25K 28 4645 100 280, 763 B X B SAA 16 #0025l /K 2638 5 iRy 1
PP T VBV S50 R KBS S 2R 3P, an . BRI S K 3% (A, bifilosa ) f2 M S /INRLS JE AR 3R 5 o
YK (A, spinicauda ) F& 3k 7T 7 3= 7K RS 7K H0 40 0 00 O 34 R0 e T 1) o 1A IX 0 25 1 1 34
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1.1 g%

SART S, Pk 28— Fh 22 M AR R 28 i A et ™ R A B i e g BRI I UL
B SRR LT B A R BRI TC A i A S R SO UE S R ] A L EC O R
¥ ( Thalassiosira weissflogii ) . W ¥ 7 i) 735 A J5 H 35 ( Prorocentrum minimum ) M F. 78 2% 3L ( Strombidium
sulcatum ) S5EHRJE HACHAR MR G5 /K S50 WA — 8 BRI, — D 222 0% 1) 3 S Ak I BRI
Yy, WNEF 6 HOR S U 0 RS T FLBOR 822 B9 BFEIE 52, Sh W PR E 2 /K 25 0 B ) 2 B o B LA
AR TR IR ) , 95K 280 SOR I D s ) B AT Bk i e e, BMEE A P e A ) S8 SR AR O T, -t B ] 5%
BLER X Gyeonggi Bay [ A. hongi MBLIHR BT & B, H AR S0 & 1 19 70% K IR T L 7
TeshW , RAE s K AEmT PRI A b e B A A £ B4 Calliari ZRRF5E T 1% R G7ER /K S 00 2% AE
PRI R IR R PR AR A TE B il s /N T 50% 7 VERIE AR S R G A /N RR
R G E YIS R ZAE  ANUR T AR ), DR 5 SR A M A 58 LR A5 0% e 2 5 Ak Fly
o IR

AFFP LR K XA F R BA AR R E R (R 1) HIERE—RTE 10—200 mL- Hd™ JERIKN,
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Table 1 Feeding efficiency of different Acartia species

i, S " . WX 2% 30k
Species Diet t Clearance rate/ Ingestion rate/ Stud . Ref )
pecies iet type (mle A1 ed ) (pgCe ATy udy region eferences
TR AR 39.2 0.7
A. hongi [ o Bay, Yellow s 14
hongi [pehesiizsity) 128.1 2.1 Gyeonggi Bay, Yellow sea [14]
N " TR 19.7 1.3 South Bay,
Z A. spp. p NN 12
SERATBE A spp WO TR 21.8 0.06 San Franciso [12]
. < N Pearl River Estual
LYK % A. erythraea PRI 0.48—38.4 2643192 o (5]
U TR 147.5 3.9 I .
IR YiEK & A. tonsa R S 127.5 s Mejillones Bay, Chile [16]
NP . TR 45.6 <0.001 _
TR YR % A. clausi R 12.0 0.4 German Bight, North sea [18]
H R iR/ F A. spinicauda TRUAE ) — 0.043—0.086  Pearl River Estuary [19]
U254 7K % A. bifilosa Y — 0.163—1.445  Gironde estuary, SW France [20]
NN Sitges ¢ I beach
A, grani VR - 10.2£0.085 0 coaval beac [21]
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PO FITERS — fish o (4 DR B B0 7 A R I, SR KR R A B IR AR AR SE KB, 4 K SR AEAE DS
— P e —— R A, e AT i LR 32 2 B TR A ko™ A IR R, M AT 5K
Iy AR R Zi R K AR B R B e LSRG ZEE R AR BURE HOtR , SR IS 2k 11 25 B A LIRS
PEATHACIE , T2 P i AU L A AR

2yl /K 2 AT LAAKHE LA 5 PR BT b B () A 2 ok ) e L SR , B B TR WA s R LR R R
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1528 1 AR e £ 1 B[R] 43T Bl £ S 4R LU B R AR AR T AR A DA T 32 B3 R —— 17 R gl K %
S i), LIAS 5] E A ) SRR E AT B O TR A PR R T H 2 S0, 2 B S TR A D) v B 8 vk B ) DB R A
IR EAT NN AR E Oy 2, B TR P AR B AU B T R 0T B IR R B BE AR, R T R R T
00 AT L 2K R R A RN A R S ) BB B WA O (3 o 2 A R ] R YT Y SRR 2 A T X
s A R ] A A A B
1.3 ZmEErNHEER

IS BT B R T PRI Sh ) [ 5 AR R PR 08 I e 7, Hod IR AE— AN L Y B —
iR A A SR EBRAS R T B BRI G L S BREE R T AR Ak s ] S AR e AT N SRR A
Ab, S B AU B A G
1.3.1 HEH

PR E B G MEETES, — My MM RS T, R R R
W e FEPE  YRK S BB NIRRT R A WA MATERIE KON B AR T2 K gk
PFLARANTR] , AR I FLBE R, U8 B Sl i LR MR R & R 38 2> 35 4w L e sk . ok
KB KB ISH AR RS2, R LA 38 7=, A SR G AR S Y A5 RIUE R
RS, LR YRR E CLIHIE BT 0 G HE B 1Y) 36% , HIEIERAXTH/IN, 1M C1 I LUG 25
RIE AT N BRI BEAL R 18% , 17 T sh iR R EE e > — Rl 0 5 4 (R I 0 B 1 2 e 1k R e Pl
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A 20, ARIRET , B IR YR K & R B2 50% | g A Hu sl ol 75% 0,

YK 3% F B 0 A BUIR S e 2 5 A ke B — 2 A IR TV, 90 4, DILARCER S A R ST R 2 Bl K % (A
pacifica) BEE R ICAEYURIRAS 9K 1—3 £51° . BRI REIRAE FUE X P R 2058 19 7 spoma 1, B % F &
E TR AR TR 2 W R B — 2 B BRI VE R . — 0y, G/ 8 B B X RE Bt 0 A A RE AR 22, R
RIS N K ISR A B B RS R 22 00 A T B 0 DR G =2 6 B30 e 1 S A SR T
1.3.2 1R

TERET T 25 i 7K 2845 £ AR ) E SR IR RN R B i S T Ak

THERF R /IN S 52 25 R /K 25 19 8 B %, 9l /K 28 AN W) 1 2 8 09 AS ) (R B BRAR Y L, 1 R 25 R /K % A NTT
W13 NI WA B WRAEZ R T pm, FR—BAE 10—14 pm, SUABIHBEE S Y I/N—HBH 14—70 pm"
BG5BT R K S TR > 10 pm B9IRHRA ), =N SEI SRR BURI 2R 7K 28 2 15 12 >20
wm RN B ERAR I FRIRZAIN 3. 1—4. 4 pm Z [A]; 21 255K B 508 A EYRAR 2R 10 wm , SRR
TRRAE 3—5 pm Z A RN T E YRR R R R iR S,

LK A I8 0 32 BRI BE 52, MR RBEAR T 1.0 peChla/L B, ¥ IR G HE/K S5 45 1R 3 15 Y
P B R T3 A BRI, A R b S e B A5 AT B s 24 v E R 10. 0 pweChla/L B, S R 3K
B AP ) W YRR RO K & YK R NS b R I R RS
Wrvie BE ) T 3G, B0 25 K o 8 B 70— Y T P 52 3 Bk B2 A, LB B R T IR B Bk
(T T — B R , AR BV R 1 B B XA [ RR B R A o 0% TR, — i 7, 2Rk 5
YA 46 B MR B 7R 50—100 pgC/L Z 18], fe 48 £ 8 K Fh 28 AP RE S AU T =, — M 7E 500—2000 pgC/L
Z iyt sl

BB S A A S AR Sk B R R, R R S AR R R AR g R R B AR R
PIUOT ) RIS R A, sinjiens BORRURAS KRN B BEAL R A E SR IR A TR L AR R B A
P T L, G R K S T A AR X AR, e 1 R A R A AR, AR TR A R A i i T
BEA KRR AN, SEANIE RS TR 2 B R AR Bk e, SRESEA E A, omorii TR [A] T4

B ARG 7 R A R BROR 7 R SRR BRI, P 3 B 28 B R 5 B K Ak B 0 0 EL T B
2.0—6.0,1.1—3.0.2.5—3.5 5> BLLARRESVE A B 2 25 4 BUIRRL 1 (7 R W45 31 5 58 , 76 97 Rk %
% P S PR = B R SR O (R AL RE T BB 0 (B AT M th A B 5% e 0 A o 38 S e A 2K
() R AR, 7 DB E T e R A AR R TR A W Y SE 56 v, & 037 G 5 i /K 25 S0 1) T 48 £ R FR i
P, LR PR B 1T A JE 1 ER 0 R /K 28 A 74 i JEL 0T 0408 35 75 0K T A At (i R D P o, RS 4
Isochrysis galbana, WEHFERATHE, H#ANHL Euplotes sp. ) ¥ I0E LR SE AN RE M ARIRBLT, gtk K
AR T A2 Bh g SRR I AF B RS R I e U O A B A A AU T2k O LR sh R h
S, S E A LR K, B gk A SR E S YK R R AR Bk LR R,
SHATEARBRIRGUA &, A 0T R HE LRI ET &) 0 rT A5 M 545 5 R I e 4 .

1.3.3 HEHF

YR K R I A T R AR IRIE R DGR SRR,

YK E — B B SRl AR IR DR AN [ HEYE Rl — M AE 15—25°C 2Z I, AE AR 5 ik i B o 1 2 %
BB T = MG, e R AR PRI R T R s B AR R R T I TR TR A
PRI, R K 3 TE AR AR RL M B I RV ATk B AR R SRR R i 5 TRV AR AL, — M fe i 46
JES Ol 25—30107

— BN R G2 I 2 FR K 2 BB AT, 1 IR SR K 2 4R R S OBR R A E R, IR YK & A
A SRR A, A O R S e R e B T, AR B AR A B A e T LR R R
R ST M A7 B R FE
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Eild 32 &

RN T 25 7K 3 45 B R R IR T TR U S B SR A A X 7 PR 7 B K 2 4 B AR R B 5
B /N EE R AL ] BESE I 0 AR A ) LR D 2 (AR B B B O 3 A R TR B Y
PEREVESR (RN TIPSR AR UL, W8 U I T REHE LA 2 3l A i K O, BRI R B

1.4 FEMMARBCER KBTS EEE L

AR 100%

Sloppy feeding

e RCE R a R T T AU L S (DOC/POC/NH. /P
KR HIRAT I, R 50 T e
PHT A B AR A 7 R B R 17, AR 4 2 i [ STy
sloppy feeding . HE %t A HE it 25 A 7] 77 =X DA A LIK N v
( Dissolved organic carbon, DOC) FITCHLE 57 i IE X W
N Lt Het
B (1) . ERRE HH (DOC/NH,' JR%/P)
< (POC/PON/P) (12%/38%/<40%)
PR EAUR E IR A E MBS EFRRAE (67%/32%/24%)
YA, R o T4 S R G H (Dissolved HEite
e (POC/PON/P)
organic matter, DOM) /= A FIE FEC R B HAEFI S (18%/24%/>30%)
HREA EEE Y Qﬁ%ﬁﬁxfiﬁﬁ'\ﬁﬁ*/}%’* ﬂ \ —
SAEAL AN ULF“Z% F R , 9 7 K 2 T s %ﬁm iﬁtﬁf)
BRI, SR DOC 72 J7 stesis T (L) 1 e 2 poho
(18%/19%/27%)

Yk i R ot B B W) B (sloppy feeding) (HE
it R DOC RIEHUE SRR T UEENZWHE Bl 98k ERaaKERER
FIH, UTREZAE T AT WL AT AR RS B A ), B
JE ¥ sloppy fee dlng ,_XL,EIJ ﬁ% * s ’Té El/] ?Z ur]’ %ﬁﬁgﬁ*j Fig.1 The C/N/P flow of Acartia feeding on Thalassiosira
RERIIFIFEY R, AR T 'Y (LRI 29 60%
2:Ph DOC my e A ik 2 ) 8 Bl A 55 b, B3l i sloppy
feeding B ALY DOC L 51 Bt AH B £ 9k B A T e f 4 12
HEREEEEN
2 GEKEAEMHBERARIR

YK 7 b TR RS , AR BRI 58 22 LAV J0 K B 0T 1 A 3 Fh—17 R 5 R /K 3 5t 42,
EEXT AL BB R PR B E LS & FAERCRETT R T RS, BT E A R IR I 1 R Gt
FE % T8 UL R LS BRI IE 2 2 3Rl AR 2 0E o WA RS R IE R SRR (R2) &

®2 GEKEREMHERFRRR

Table 2 Feeding studies of common Acartia species

C.NNPHHFAAEREER

weissflogiil>+*)

DOC A BLAE M A N , S A A

ik TEIX U E R EZ BTN
Species Region Research contents References

Y IRYikEK % A. tonsa
e Rk K % A. clausi

BRI FERAT N (R M RN (R 4F
B T IO R S R, BT Sk K
A A K B IR)

[13,17,26-27,41 ]

Atlantic coast

[18,25,36,40]

Adriatic Sea regions

A, sinjiensis Queensland, ARG TR (P A A% B ORI ) XA 4 B [9-117
Australian B 14 5 ]
A. grani Barcelona, Spain XA B o 0 45 SO 5 BTG B [21,43]
A. hudsonica North West Atlantic AR 25 1 1 A B A [44]
IR YRR A. spinicauda KM & 2N LE XA B AR - Dy L R R A A A [32]
KE-FEYiHEK & A. bifilosa JEL T e v X W FhEE YRS AR LIRS A5 N R XA i ) [26]
XU ik 2 A. erythraea JBE VS T, & 2 PN TR Lﬂﬂ%’é’*”xﬂiﬂ 7K S MR BB B S A3 1 3 [4,30]
LLYHRIK & T & BRILH Xof AN [ PR B S5 BT B Rl A8 [5,8]
A hongi Gyeonggl Bay, Yellow Sea ypoe s ko frsom o e s 048 £ [14]

(in situ bottle incubation)
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HYE R FE iR K 8 R 25k K 28 21 5K 2510 IR &9 A, hongi'™
3 HIRRE
3.1 BRI Y K B AR R F BB

H HIXS T2 K 3 1 15 8 22 LU I BIFFE R G2, A2 iy JRT I G435 7S 40 J0 55 40 s T AR R A i R
7] & B W Be MRS I B RE S ERAN[] | PR e R BB 5 2 SR s AN ], 97 ek 2 U I B F ST 458 AN RE 58 42
T, A TR R R 22, X YR A SO USRS, H AR AR R B R B D5 K SRR S A
L% FE 37 EF A& Fh PR 10 TR B B AR, DG T (IR A ST
3.2 KIEHARGHEETF

H AT BB T2 DA — 2 5 TR IR e rkole 27 B A E T 28 INER S0, X SefF 5 ml LIAS e Al ]
TR N R E TR B 5 AL ARG (BTSSR TCIE A0 DD I8 F AR IR vh 97K s AR SR S ThBE . 95k
IK AR I R AR S RGBT S 2, BRI BE AN 5, 2 INIFSE BT T B TR & HBHE B ARG T A —
JE [A) I A7 T — DR PREE, B B 2RO T B0 RHE & W duxiE IS A SR 3037 , QoK 3l TR AL 23 18] R
FE4 YK S ANREIE N B W) BRI B, WP TR PR 1 AR AR R RUR IV PR 52 NS T Bl i
& IRBE AT AR AC IR SR AR B AT Ry A s X R AR A W] Ry g R HAR AT W Aas O . R,
SN 25 K AR R AE S RGP YA, W B ) AR R AR AR BB AR AT, B AR IR 1) 97 i 7K
BTN G ABIE B AT T A BRG]  8 J0 2 ST H ARORES T B TR [8] £ 4 258 A Y 18 51 43k
Ry,
3.3 BEMTITER T

H A T 9K 2848 B A A8 NS R A TR G i i e sh ) 3 W 7 vk, BRI B & R RIS A EAE LA
BRI 0 V7 Ui A e 4 e A R RL A T 93 B R R 0 TR 720 T FL R SR i 0 0 S AR AR
T A AR, A S I T BN A B, o> T AR T BV TR WO A ALY U5 v, Haley
E(2011) LATH AR S 51 9 i 2h iz H PCR 4% R K 2 A, hudsonica $5% £ WK ¥ & 1) Alexandrium
fundyense , S8 T4y FAEYETFBACAR GO R G 511 SRS E N 507k it
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