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Research advances in interspecific competition and influencing factors between

rotifers and cladocerans
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Abstract: Rotifers and cladocerans are important constituents and dominant groups of zooplankton communities.
Interspecific competition between them is one of major driving forces regulating structure and function of aquatic ecosystem.
It is generally believed that rotifers and large cladocerans are difficult to coexist, and rotifers are often excluded by large
cladocerans, while rotifers and small cladocerans can coexist. In fact, the outcome of interspecific competition between
rotifers and cladocerans was uncertain to a certain extent. In this review, we briefly introduced the patterns of competition
between rotifers and cladocerans and their relative importance, and analyzed in detail the effects of environmental factors,
including temperature, food resources, initial density, individual size, threshold food concentration, starvation tolerance
ability, predation, allelopathic substances released by competitors and predators on the outcome of competition between

rotifers and cladocerans. Finally, we put forward some scientific problems and research breakthrough points.

Key Words: rotifer; cladoceran; interspecific competition; mechanism; outcome; biotic factor; abiotic factor

6 MRS A IS 2 T 10 Sl e v 04 T AL R 0 IS S A | /K A B O i o 0 9 21 2, T LUARICE IR
ZhY) ARG B A LIRS S B, RIS E TR B SOR 6 S PEICE HEsh B S R A LR e e ) DRt &
IAEK A Bt Y i 7R B R RPE T o T BURUR A 26 0 B T SR £ W R AR K/ B 2

BEETA  RHAE A AR 4 T ST H (KJ2015A228) 5 FIR A RBLEH 470 H (31470015)
Weim B #1:2019-02-09; ) 4 t AR B 1 : 2020- 07-31
# W IRAER Corresponding author.E-mail ; tohlin197605@ 126.com

http ://www.ecologica.cn



19 4] MRS A RS SR AR 8] 58 4 B HSE N N St 6721

SRS TN Z T RS & A R4 F B Y B IR AR A 23 A AP ) 52 4 R0 B A
RAT TR DIOME A 5 VR A 7 I LS | e e P9 B0 3Ry RN R BRI B, W] AR P P[] P S
FAGFIRE " AEL TR AR I SR I AR 2l R e e

6 SRS A A 14 A L SR R I BB T 0 P58 R 1A A AR BB P e | (ELA [R] ol S By 8 ORI A X B85 [
FALAL R UM 22 S AR IR, AT 22 IR A (8] 5 4 4% R T REAFAE — G PR B e M, S8 SRR f 2y
Toft ] 3 445 JRy B HS e DR8I, XTI R PR U0 sl ) %) o T 5 S AL B A 7 45 ) Rk A0 20 i B s 280 1 R
P B EE A S T X, ASCRGURE 158 HORIR A S AR 1] 3 4 07 308 B2 i o 8] 5 4 45 Jm ) 2
LRGN IR0 14 IR T Eit— i R AR A R BT ST R

1 RAMKAEAMEZTHFARX

B IR 1 28 22 0] A 35 45 AT A0 B D U DR IR = I A e Y5 R P 3 4 ) AR A 2 1) A2 BRI B MLAK T
WG LU BN VR AR T 5 R B k2T e se O
1.1 GEUEA M e S

o RIS A 2 B BB FR IR AR K/ INAE 1—20 pum 78 Bl N 9 £ 8B, iR BN Nl i B 2R R 20 4K
it DA ST A PR BRI 2 KA AN [R) Bl 28 (0 4 SRS 2R B A A7 HLRBAR I b B0, [ 2 ik &5 R AR IR 4 35
BRI T 4, DI 1 5 4 i R R
1.2 HLBT s

B TP 4 248 SV TE I B B80S 2 (1 R v i T B R RIEARE  1ibd 0 00 78 B AN 1 52 e | X6 JHC A= 8 R
FRESE R T RE = A SRR ) SRR e H AR B R IR R A 2 2 ) O R RS > ] T A
HZ LA,

Gilbert il Stemberger 1 UKH H) T A M JEH 6 HAFFENLI T e T &30, FE Ak & 78 2 15
BT, KRAEVE A ZE (R > 1.2 mm) /5 REAN MR IE 6 B 48 B ( Keratella cochlearis) BFPREIG K | F 2 e TAUMA2K
TERR B I AT RE 2o 48 HOtir AR, DT (i 40 s 4ty A D I8 %, %o HLas LA 5 5, 8 R BOUE s 4 U2 AL A
R B Rl A R AR R P AR R AR 2SR TS B A I TR R T S, B AR AT 55 45 B I R A R
PR Z R E TR T Gilbert #F—BUESE T 46 RUZ R A ISR MUK 15 05 35 72 1 B 40 e i R 28T 5,
HAMREE R (AR A BRAEHE B Conochilus unicornis ) B33 Bl HE T 8858 ( UNLT 22 %8 B Polyarthra remata) MM XE
DIBEHE AR G U8 2 1 48 AN | SRR AZ 2 AR 25 (45 B I [B) R 8 (0 56 HURP RS (AT S 2848 L Asplanchna
priodonta FUIRPETHE B Synchacta pectinata ) , 52K IR T 95405 T 38 /INEE 2R 3252 5 1 78 U8 = H 45 B
IR B AR LR85 MBI FRSE (AnigE fa P 48 e K EPEB AR I S, oblonga TR TCHAHE HL Ascomorpha
ecaudis ) B ZAREAIHM T BRI FE> Y
1.3 fb2E Tt

RME7E Y R BB AL, i T 25 BE RS 3%, 48 HURVRL 1 28 7T R 2532 B0 7 R i) A 2%y Joa A/ s AR g %
WIS FR e BRI 28 2 I T2 Tt e 4t (R s qb2g i > s 52 2%, AR ME A sh i 1) 85
TR AR BRI 38T AR MR b RS R ) X 5 Tk BRI, B RSG5 SRR A 28 =22 TR fh 2
TWHETE TS, SR HSE SR IR WA O ORI Ak 8 o A/ s A st IR ), O HLIX b 3 VR B 52 0, 92
TR FHECA R EILT TR B AR E 1B, AT BEHLIE T 48 AR A 2 A RS | 55 708 W b AL ) o 1Y
AT AR DR AR O R, oA TR e SRS AR 2SRRI A S5 RN AR A 11
X AU R 3 85 A6 4 8 D) RERIFFT LA K AR SR ) Jo 8 s ek A3t M (%) 5 i) [R5, 8 2 I et
FEIR A AR ) R
1.4 —Fpsed )y X By A X g2

RZ SR | KAV A S 2ok B2 I3 A PSS 4 R0 T 90 E 58 40 (0 R [R5 T ] 0 56 sl iy A B A AR =

http ; //www.ecologica.cn



6722 JAE = 40 %

JE AR 5E TR TR 3 4y 20 R EAE R EXMELUE IR . May 1 Jones BF5E & IR, K AUAS £ % RIE f HY 4 ot
FiERSE K 1 52 P i)y X ZER PR A M SE ™ . Il MacIsaac #1 Gilbert TITA Ay, R Ffy 25 Xt BT 8,
i URP RIS A SE i il BB T MESE ™ ot RIT T DG T KA ff 6 4 a5 A1 il 1) ek
R RS 0y SN B PR . REBWAN T3 A s 20202 (A AR 2438 Ak BRI
S (S N (EE T w L P Oy W R (S I 0 NI R N 5 B | i MO o B SR NP N
e 3 K e HR A TGl Y ORI 455 B AP T AR A, DL TR R T S AR B I R A e
i, Conde-Porcuna S5 A FY 45 S B | R IURE F 2S00 B4R (6, 205¢ H ( Anuraeopsis fissa ) FIE R B R3Oy = 3
TEA UGR[0 ) 32 R TS S AR . Fradkin AF5E &
B, KA AR B BRI, W R ) 1 1 32 2 S B2 5 R T 5 5 T 22 2 v I, 0 6 e 1% 4 D)
FER TS, Devetter Fl Seda HF77 & L, ELPE 46 B (ANIBIE o HY 46 . SR fo 56 1 K. quadrata
AR 35 [QAE B Kellicottia longispina ) W F BE 32 232 KAV A B I5R TV 4 00 300 ] i B 1A 52 55 i %
WS R H Polyarthra spp. . S PEBFEH S, lakowitziana ) W GE 25 5 52 B K BRI HESE 4 1)
LT

SEBR b DA R SCTTORBIAL A SO U T s b R B B AL T M52 A 2 T M 4 X 03
FFHe, Flores FEAA A A 56 H AL T 1 38 4 A0 1 PSR 8 B a3 TAb 4 T obbEse 12 (H7E R
SRR AL T T R I AL T T A O T B AR T A R

AL, 5GP =5 4 07 sUFE R RS AR 2 AAE B A 52 4 ELAR R ARG B R )R SR A M 4
BB 95 1 5 4 55 b W 1 5 5 1) DX 43 BHR X B B 9T 3 B A T AR — B A, T B T 2 1
PBE IR 1, SR S 2 Rh R B SN B SER X 4, Bt SN & BN S 5 EE R AT I 58 A3 #r

2 HHMERAENFHEZESRES

RN F RN, A SRR A S B R ARE R R SRR SRR AR I O B AT TR FR ] DG R A5 R/NR IR
PO U R AV A (> 1.2 mm) RREILAE AN A2 (< 1.2 mm) 0] RAFEAED 30 3 HA A 2
PJRIERAZEFIFH . Gilbert I\, 56 H 5 /NRUB A S8 7T DLILAF A JEE DR 2247 (1) /BB A R0 48
AIBLAR TP PSS A AR BRI 5 (2) /N BRI ZE R IE B 3O BB R A, T LI BE D 22, BA B &
Pl s, DREOE LIS AE R Z W & W BT 5 (3) /NBYB A 28 RIS K o 25 52 B 58 U5 J50R) P 5 4 A 400 361
(4) AHX FRAL 28, /IR A A G B s it i

SR, 58 HOAVBUAA 2R AR 8] 5C RUAFTE S R/NRCRIR U] AR RO 00, 8 HU R B LUASU A 2 B R 38
S I A B L S B VR ( Daphnia ambigua ) W35 40 3T K2 K8 4 R S U ( Brachionus
plicatilis ) WIS BRI 2 ( Moina mongolica) ™" FISRARIE 1% ( M. micrura) ™ B WY 5 (1 38 G345 59
AN TER B YIRS S R (B calyciflorus ) [F)FER L H H 2 BB AE 33 (M. macrocopa ) 5K 38 4
PR IR TERHET T2 RIBRIERE ", BRPESEAE (2004) IA R A0 R 40 HU7E 5 58 R R e i ad F op
AR IR R AT R« (1) S BRI R AR/ IN 0 R A e A8 H i P AR AL T VR TN A,
0 R AR R e RO S8 7 R IR Yo 1) I 43 T RE 2 5 BOHC A PIOME 2R B0 1] A7 M A SR % 5 (2) #8808 R 5 1R A9 it
YUHRRE 1B B s IG5 (3) MR A3 R 48 M BEm e, A R T P AT 3k 30 g ) AR 28 32, T
ST BRI IR A A T I (B A, PR 8 S PR A 5 (4) o 5 B O 8 2 8 L BN 558 ol AR 93k 114 Fof e 44
K AL RIVE I T Huang S8 MIA Ry FERC R M BT BT, S50 R 40 e A AR I R R o o, 7EAR
P R 1) Al T AR AR v O AR B, S DR b TR A, DA T S A B A P T A ] 1 2 R AR
AR = B DI (5 40 1 B s A

25 B PTR R BRIV 2R R AR S A AR R 2R S A D0 BB TE — 5 AN 1, e ) 2 5t A
AN 28 2 ) 5 4 45 Jey (R AN M B R, 28 2 R A (B O o 5 I s RO RIS A 2880 0] 5 4 45 ) 1)

http ; //www.ecologica.cn



19 4] MRS A RS SR AR 8] 58 4 B HSE N N St 6723

NERARZ , ST sa WL 2 2 1 LA KB LE BRI A5 AF ol b S A B B AT 38 4 0 35458 (R A, — B AR HURIR A9 2K
ZIRISE A SR AW T AT I X R 5 MU A1 b 8] 5 4 45 Jay 1) 22 BB [H 1 SO [R PR 858 2% 1F 1 58
G R RIATRGMIAL, LU R SepE 5 5l 5%

3 FMRRMRAEMEZTSLE/HEER

31 R

Tk B S5 MR S HORIVR R SRS Bl A R B BRI IR T (R [R) A9 % HURIVRS £ 28068 i B 725 A ) S v A7
FEZE5E I EAR AR EE R R R IR A SR T, B2 B 3e 4 245/ mT RE e R IR, B, 6Tl
JEE o i HURIVRE £ 2 (8] 5 4 235 SRy S I AR 5, B R 2 0L,

Strecker 453 323 %t /55 LU JG 23t 3% 7 U Sh W) BRI AR Shb AT 90 a2 B, A 7328 I 2 T BT fo WY 4 U
M AR RACKE AR N RS IR S SR (D, pulex) S5 R AZEA 50 G h R I T KA i3 ny £ 2
JEHMT i Huang SFFESEIR A0 T IR 2RI, IR A0 T 8 1 A w78 25 A s 2 s v R 22 AR I 338 =2 [
105 S 235 e W 78 5 T R0 7 2 00 X R T v ) SRR 25 S AN K (UL 3 40 0 8 B o R B8 1 T s T s
32 Y

& MR A 28 AR S ARARL, JATRE LAAS Fh e (A TR D AR sh ) SO DL S S5 0 B Y BRI B = I AT
Z I DSR2 B VR A M S 4 BETRR M S A e ) BB T e IR R Y A7 e
FIH R AR E YK R AR B e 14 RAS R H A AR R DR R, U, S 5 AR A
SR A BRI S G i B R A LA TR L3 2

R R YR | o AR S PR s W R = B R B 52 4 485 J R AR A B 5
i 3% 45450 R ) B U] | RO N 20 3% ( Ceriodaphnia dubia) 122 Jl #1352 BE 52 S 3 1 145 5 2 46
(B. patulus) FOFPEERIR | HHSE 4 B bl 25 20 0% B A0 1 T i g 5 0 | 22 00 41 3% BB 0 DI oK 114 3 v HlE R 3
PR R AS I (R SE i B B 2 B W) /K 09 B TR 8 55 ) . Huang S5BF5T 2 00, TEMR &% T, 2 R4 IE
WEIARESE e HE R 1 20 A I MRS W B B W 5 =2 M e, LG5 4 o JRE Bt £ ) %% B 1 b T
W5 {H Cheng %5 B 58 £ W, R A5 9 3 B QT B ol 5 1R & (D, aspinosum ) Xf |8 JE & )& 4 &
( B. rotundiformis ) W RS 35 TC 7 ) WA A e AR

Espinosa-Rodriguez S5 058 & B, = HIAM B8 ( Macrothrix triserialis ) FARAN % (Alona glabra ) YIHE5E 5411 il
KAEZFE 8 1 ( Euchlanis dilatata) PFPRERE R (0 LI 6158 B B T 28700 SR RURTR, B9 5 i
WATEEAN[A], £ W) 5 i X 48 SRR AL M 2R 0 Se G 5 Rt & 7= A g w0 9 ) 0B RN S T R iR
(D. longispina) Xt ZHR (805 B s S I HIME >

38 B LS B A S BRIV AR S AR XS = B ARD W] 55 S 45 SR A B W, AR SR R B, Y SR I M At
Yy Y SIESE R T IR H AR R (R SRR A IR B W P AT ISR
3.3 ZEAEHE IUARXS R bR R

o HURIAS A S R AR R RS 4 5 B AE — e R B2 1 3 354445 )5 . Hurtado-Bocanegra S50 R 3,
AN M 0 7S R B AT AR I SRR 22 BRI R 1 RE S S A ik TR R A I RIS K (BRI B
FET 6 B 6 %5 BE s I, 22 iR o A R o A7 B R B A S A AR TSR X S0 LT AN 32
o) BBk A AR eI AN 52 v AR YRR 1 G B AT S R VR Y A2 B TR A R e o 1 3 A
il TR A R e T A7 % i I TR B R S K, R A R e SR A TR DL AR i T i T g R L ER R R T
Larrosa S¢F58 A 30, 7EMRIE f FH A ORI K R [T B Be 5 | A KBS (D. magna) (84345 A T 52 G i 2 4
WREASTED ), P T A A R R R TR ATk SO S R AT R W, A R R AR AR R A2 B R 4R IR
(D. carinata) W IVE P Bt 5 ok b h 85 8 040 164 M0 G184 DK, T A 4 3o A R 2 380 % ke % 00 5 P D) B o Ve e i 2%
JEE TR T AT, 4 328 1) 7 B %% B 5 4 eRURE [ R e HROGE 28 1) B T 348 K T B S Ik T AR, X A

http ; //www.ecologica.cn



6724 JAE = 40 %

Hagiwara & 1 , N5 46 HUR R 46 %% B2 o] | Z2 AR I e A0 R A8 PRk i s S Hl 7 4B R A0 o T A B LF A
SZ R, 58 LI R AT RE RIS I 22 IR o A LS 5 S s
3.4 SERFERERUN EYim S AU EE
341 MEID

AR S T 5 e DI A A A A AR /N R 38 R b S a0 BEAMIFIE R B, Kk M A
RUREFASAEAEI B PE B 2 R (0 P70 P 4 o 17 224 K AR A 2 s B s o () 00 gl 2 el A /2 o
BT AR B BT fa T A U 5 SRR B B A5 KB R A A RELAE (B AN RE 5 KA 42 55 18 ( Bosmina
longirostris ) B M SR AE/NIUKL A A I TR ILAF JFse b T 1 S Wi KIBEE B M KA L Sk b i
FHU(K. testudo ) FIE5 IR R RESS) RE A s TR L4707

KA AT £ 00 B e 1 LR RS 0k O AR R TR L, AR ROIIF S R, KR A
23 3k BRI T S AL T V0 S gt ] 2 S R R TR R R A R e Y B
TG T G R B B A AR AR B R e AR (Y T T, 0 R AR O R A LA T
V5 I AU B 2 5 SRR B RN AR 5 BT f Y 0 SR (0 4 O L B AR o 25 5 2 38 I 80 i) 1 3 el 1 Y
R RFE W (B, angularis) FIHEAERE A4S A SR [RIRAE LY AR T 25 5 32 3| S R VUG BB R (D, of. obtusa)
OFVIR 3% =

SR, 46 BRI AR S AR R INAS AR RAE Y, 2552 SR W A & S R B gm0 A ]
RESZ I HE Gt Jmy . A, — S HRf S mT L deb i 0722 2 1 DR A A B ] K B SR R BB A S i L
DA, DT RE AN KRR Ay 2R i ]S
342 Yl s IR BE

VEZREIE S S R5 T L W s RV DLk R T 0 TO000 V7 00 sl 5l A M 9 o 22 ) 1) 38 4 4 ) 2
BV SRR TR DU RE ) B0 A b 2 8 AT BRI SE e3> SR, 56 SRV £ 25 04 £ I a5 s e 7L
HRBE 1] B Bl 25 2 W ORI ) 2143 ORI L S BT DR T A B AR T AR Ak, DT B G AT g A
TETERYSZ
343 MAKR/N B YUK AEE ) Z a1 5¢ 5

ARFFEFEEA IR S RN A 2R AR RN S I 2 2 TR 2 E A OC | ST LR AR ) Z 1] 2 671
FAIEE S SRIMT, RAVE A A AR KNG I 45 2 TR A 2 GOk OG> 7 8 BRI A 2 B 0 I s S 4L
HRAE 1 Z TR B 6 R MELUE TS, A HRE B, 56 HUA B I i T BB KM PR WA R 2 A AR /N R A o
FRFRAT /NRUAS A 2 0 B I s AR B
3.5 e

RS R B R gl R S A A A R, R sh T s T R
FEIT R AL ST A 1 R A MR A A S B, DA B SO B R A A R R I N R
00 TR YR T A R4 R e SRR A 2 TR SE AR
3.6 P E R A B AL BT
3.6.1 SERFRA LR o

KT 56 BB R ML EAERE T LR D A A HE J2 5 T DU RE R UE AR H 43 W A Ak a8y Jo v H:
S H PG R TG s AR AE A SRS IR O AS [V A 28 S [ A ot ) A g 2HS 5 % U Y )
IO P22 AR AT R B A IR O ET RE B A ORI A SRR S B R IR
JE RS A R R EYR SRR, SR b SE R R AL BN E T T 5 R E R T A
PRI, 6 HORIRE £ 2 i) AR BB A | AR B R 255 5200
3.6.2 AR H B ALY 5

T RO AR SR ST AR 71 288 (0 T 25 AR AR R 2 306 s AR AE 2 7= A B R 7O e s £ 3 B

http ; //www.ecologica.cn



19 4] MRS A RS SR AR 8] 58 4 B HSE N N St 6725

A Sy It 2 7 A AR R 4 A S R O AT AN, e R o 2K B 1 2 BRI A B 5 1 A T) i i
AIRE SR BN Z MBS g )m .
3.7 HAhHF

BT Bk R e BURRE A SRS At SR e AR B E R AN, KR pH P RS SEHRT AR
ST 5 e T KT RN AR RE AT R ko Bk B 2 A R A S AR ol T i AR A S A g )
85 R -t 2 X A A S sl e ™ A AN [R] s ), DTS A B AT T2 TR R SE e 3,

4 HFHEMBFESRE

4.1 HE HORA A 2R 8] 38 4 07 A X B BT AR R 0

X T HURIR AR £ 2K i i) 552 40 05 X, R B RUA R, T M se G s 820202 gy R 238
IR BEA IS s B 22 PR b TWETE S ] A SR AU T e 4 AL 2 T b e 4 1
W, 2 MR R P XA Tk

o T SR RIS A 2 AT RE AL I s 4, BERR SC IR BT A i R, 2 AT TR RS A S A0 5 R DB
FHUE PUREAS F1 2 A FE HURR T RIS A~ IR S 4 R BT UEUR A 5 4 (0 AR X B 2008 (TR SR AN R A — X
(12 25

e HORIVASE £y b 8] 5 407 3 RO B 24, T BB 5 58 4 R P A8 SRS AR SRR IS AN/ Bl e 2
JEE PR A4 W BE ) e B B SRR A TE AR A0 TR I BRI A O A G
BRI R A O U 7R SR ST T, 7 BAE A A8 R SRR 2R AMA K/ NARTE  BA
E L A AT R 22 57 IR SR HUAE DR 5 4 Bl SR FH B BIUAEL A9 SC 0 BT FIHE S, SRS 1 1X 0 48 HURITRG
FIEZ 8] 1 = 5a S 07 SR AR H 2
4.2 e HOMIAS A R ] 5 4 B ARG 20— LB ik /D K06 f9 U 3

FI RIS 58 HURUAS A 2 8] 58 4 B HILERAIT 5 22 B0 Ak T R A0 AOKSF Rl =R AR D3 e B A 4 5%
SR FNFEN A K- | B2 BT e 5 T AT F5A Bl T MUROULK P B4 (9 704 1B Agp 48 TS5 A A D6 =2 1) 5
AR RIZRPLEE,
4.3 B H R A SR AR B AN A P 5 S ELAE AR N BESE 42 X

& IR A R IE FR R S P S 4 AR B B e R AR A SR AR Y, F AT B9S2 R 45 R 7 M
ASHERAUE T ARAMEAER X 73 FUEIE 5 7380 XA RA T ISP LR AR AR 2R G4 . R, 3 T4k
S S AR L A AR TR [ A TG X 3K 2 e S 2 09 B IR
4.4 UGBS RISEIR 3B Al S5 S K IISOC RIS I B R 8 Y S5 R

W% HPLC GC-MS Z5 8o 8 A sl B T AE M)A BORTEAN R U 2 W, A+ 4 R RIRG
FIRIEFEM T A RBORA 1 40 B S8 A T RE . Snell B 5 AT BA KT 56 B 2 b (i 2 (1 40 BT 0 T R
TR ) B RN HURVRE A 2 B 3R W P RO A3 (4 3 B N S B0 T R S il X TR 2B IR A
B 73 AT FH AR5 TR S5 A 2R R Ml ] S LB B E 2R

52 3L HR ( References)

[ 1] 5y, @\ BoKIF RO k. deat: Bl miiad, 1991

[ 2] sk, PRDEE duAn 2 IR I A R 8] 524 S MLBEBIT5Y. ZBUmE R, 2014

[ 3] Gilbert J J. Suppression of rotifer populations by Daphnia: a review of the evidence, the mechanisms, and the effects on zooplankton community
structure. Limnology and Oceanography, 1988, 33(6) : 1286-1303.

[4] BTW, S RIS RO RUERE. WARY:, 2000, 12(1) : 81-89.

[ 5] Grover J P. Resource Competition. New York, USA; Chapman & Hall, 1997.

[ 6] Rothhaupt K O. Mechanistic resource competition theory applied to laboratory experiments with zooplankton. Nature, 1988, 333(6174) . 660-662.

[ 7] Gilbert JJ, Stemberger R S. Control of Keratella populations by interference competition from Daphnia. Limnology and Oceanography, 1985, 30

http ; //www.ecologica.cn



6726 JAE = 40 4

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

(1): 180-188.

Gilbert J J. Susceptibilities of ten rotifer species to interference from Daphnia pulux. Ecology, 1988, 69(6) . 1826-1838.

Maclsaac H J, Gilbert J J. Discrimination between exploitative and interference competition between Cladocera and Keratella cochlearis. Ecology,
1991, 72(3) : 924-937.

Conde-Porcuna J M. Chemical interference by Daphnia on Keratella; a life table experiment. Journal of Plankton Research, 1998, 20(8):
1637-1644.

Guo R X, Snell T W, Yang J X. Ecological strategy of rotifer ( Brachionus calyciflorus) exposed to predator- and competitor-conditioned media.
Hydrobiologia, 2011, 658. 163-171.

Flores J L G, Sarma S S S, Rocha A N L, Nandini S. Effects of cladoceran-conditioned medium on the demography of brachionid rotifers ( Rotifera:
Brachionidae ) . Hydrobiologia, 2019, 844(1) . 21-30.

Huang L, Xi Y L, Wen X L. Interspecific effects of the cladoceran-( Moina macrocopa) and the rotifer-( Brachionus calyciflorus) conditioned
medium on main life history variables in relation to temperature and algal density. Annales de Limnologie-International Journal of Limnology, 2019,
55 14.

Bronmark C, Hansson L A. Chemical communication in aquatic systems: an introduction. Oikos, 2000, 88(1) . 103-109.

Yasumoto K, Nishigami A, Yasumoto M, Kasai F, Okada Y, Kusumi T, Ooi T. Aliphatic sulfates released from Daphnia induce morphological
defense of phytoplankton: isolation and synthesis of kairomones. Tetrahedron Letters, 2005, 46(28) . 4765-4767.

Ohmori F, Kaneko G, Saito T, Watabe S. A novel growth-promoting protein in the conditioned media from the rotifer Brachionus plicatilis at an
early exponential growth phase. Hydrobiologia, 2011, 667 101-117.

Snell T W. Analysis of proteins in conditioned medium that trigger monogonont rotifer mictic reproduction. Hydrobiologia, 2017, 796(1) . 245-253.
May L, Jones D H. Does interference competition from Daphnia affect populations of Keratella cochlearis in Loch Leven, Scotland? Journal of
Plankton Research, 1989, 11(3) : 445-461.

Maclsaac H J, Gilbert J J. Does exploitative or interference competition from Daphnia limit the abundance of Keratella in Loch Leven? A
reassessment of May and Jones (1989). Journal of Plankton Research, 1990, 12(6) : 1315-1320.

Schneider D W. Direct assessment of the independent effects of exploitative and interference competition between Daphnia and rotifers. Limnology
and Oceanography, 1990, 35(4) : 916-922.

Ronneberger D, Kasprzak P, Krienitz L. Long-term changes in the rotifer fauna after biomanipulation in Haussee ( Feldberg, Germany,
Mecklenburg-Vorpommern) and its relationship to the crustacean and phytoplankton communities. Hydrobiologia, 1993, 255-256. 297-304.

Ha J Y, Hanazato T. Role of interference from Daphnia and predation by cyclopoid copepods in zooplankton community structure: experimental
analysis using mesocosms. Plankton and Benthos Research, 2009, 4(4) . 147-153.

Matveev V. Exploitative and interference competition among planktonic crustaceans in a subtropical lake. Archiv fiir Hydrobiologie, 1991, 123(1) .
53-68.

Fussmann G. The importance of crustacean zooplankton in structuring rotifer and phytoplankton communities: an enclosure study. Journal of
Plankton Research, 1996, 18(10) . 1897-1915.

Conde-Porcuna J M. Relative importance of competition with Daphnia ( Cladocera) and nutrient limitation on Anuraeopsis ( Rotifera) population
dynamics in a laboratory study. Freshwater Biology, 2000, 44(3) . 423-430.

Conde-Porcuna J M, Morales-Baquero R, Cruz-Pizarro L. Effects of Daphnia longispina on rotifer populations in a natural environment: relative
importance of food limitation and interference competition. Journal of Plankton Research, 1994, 16(6) . 691-706.

Fradkin S C. Effects of interference and exploitative competition from large-bodied cladocerans on rotifer community structure. Hydrobiologia, 1995,
313-314; 387-393.

Devetter M, Sed'a J. The relative role of interference competition in regulation of a rotifer community during spring development in a eutrophic
reservoir. International Review of Hydrobiology, 2008, 93(1) . 31-43.

De Meester L., Boersma M, Spaak P. Environmental stress and local adaptation in Daphnia magna. Limnology and Oceanography, 1999, 44(2) .
393-402.

Brooks J L, Dodson S I. Predation, body size, and composition of plankton. Science, 1965, 150(3692) . 28-35.

Neill W E. Regulation of rotifer densities by crustacean zooplankton in an oligotrophic montane lake in British Columbia. Oecologia, 1984, 61(2) .
175-181.

Maclsaac H J, Gilbert J J. Competition between Keratella cochlearis and Daphnia ambigua; effects of temporal patterns of food supply. Freshwater
Biology, 1991, 25(2) . 189-198.

Geng H, Xie P, Deng D G, Zhou Q. The rotifer assemblage in a shallow, eutrophic Chinese lake and its relationships with cyanobacterial blooms
and crustacean zooplankton. Journal of Freshwater Ecology, 2005, 20(1) : 93-100.

Garcfa C E, Nandini S, Sarma S S S. Seasonal dynamics of zooplankton in Lake Huetzalin, Xochimilco ( Mexico City, Mexico). Limnologica,
2009, 39(4) . 283-291.

Cheng S H, Ka S, Kumar R, Kuo C S, Hwang J S. Effects of salinity, food level, and the presence of microcrustacean zooplankters on the

population dynamics of rotifer Brachionus rotundiformis. Hydrobiologia, 2011, 666: 289-299.

http ; //www.ecologica.cn



19 4] MRS A RS SR AR 8] 58 4 B HSE N N St 6727

[36]
[37]
[38]
[39]

[40]

[41]
[42]

[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]

[54]

[55]
[56]

[57]

[58]
[59]

[60]
[61]
[62]
[63]
[64]
[65]
[66]
[67]

[68]

[69]

Gilbert J J. Competition between rotifers and Daphnia. Ecology, 1985, 66(6) : 1943-1950.

BRtkst, o, SRR, WIDAY, SRR, Sl BRI RS R AR AR RO R SC R . AR AS22 41, 2004, 15(7) : 1253-1256.

Bonou C A, Saint-Jean L. The regulation mechanisms and yield of brackish water populations of Moina micrura reared in tanks. Aquaculture, 1998,
160(1/2) : 69-79.

Huang L, Xi Y L, Wang X L, Xia M N, Han Y, Wen X L. Competitive outcome between the Rotifer Brachionus calyciflorus and the cladoceran
Moina macrocopa depends on algal density but not temperature. Annales de Limnologie-International Journal of Limnology, 2014, 50(2) : 109-119.
Strecker A L, Cobb T P, Vinebrooke R D. Effects of experimental greenhouse warming on phytoplankton and zooplankton communities in fishless
alpine ponds. Limnology and Oceanography, 2004, 49(4) . 1182-1190.

Kirk K. Egg size, offspring quality and food level in planktonic rotifers. Freshwater Biology, 1997, 37(3) . 515-521.

Stemberger R S, Gilbert J J. Assessment of threshold food levels and population growth in planktonic rotifers. Archive fiir Hydrobiologie Beihaft,
1985, 21; 269-275.

Elser J J, Hayakawa K, Urabe J. Nutrient limitation reduces food quality for zooplankton: Daphnia response to seston phosphorus enrichment.
Ecology, 2001, 82(3) : 898-903.

Persson J, Vrede T, Holmgren S. Responses in zooplankton populations to food quality and quantity changes after whole lake nutrient enrichment of
an oligotrophic sub-alpine reservoir. Aquatic Sciences, 2008, 70(2) . 142-155.

Espinosa-Rodriguez C A, Sarma S S S, Nandini S. Interactions between the rotifer Euchlanis dilatata and the cladocerans Alona glabra and
Macrothrix triserialis in relation to diet type. Limnologica, 2012, 42( 1) ; 50-55.

Hurtado-Bocanegra M D, Nandini S, Sarma S S S. Combined effects of food level and inoculation density on competition between Brachionus patulus
(Rotifera) and the cladocerans Ceriodaphnia dubia and Moina macrocopa. Hydrobiologia, 2002, 468(1/3) ; 13-22.

Xi Y L, Hagiwara A. Competition between the rotifer Brachionus calyciflorus and the Cladoceran Moina macrocopa in relation to algal food
concentration and initial rotifer population density. Journal of Freshwater Ecology, 2007, 22(3) ; 421-427.

Larrosa J, Mayeli S M, Mangas-Ramirez E, Rodrigo M A, Rojo C. Alternative final states when Daphnia magna invades a system with Keratella
cochlearis. Archiv fiir Hydrobiologie, 2006, 166(3) : 289-305.

TRICEE, R, 2R SR R TR IS Y S A A AR DGR, ShaEdkik, 2016, 51(4): 561-572.

Maclsaac H J, Gilbert J J. Competition between rotifers and cladocerans of different body sizes. Oecologia, 1989, 81(3): 295-301.

Gilbert J J. Differential effects of Anabaena affinis on cladocerans and rotifers: mechanisms and implications. Ecology, 1990, 71(5) : 1727-1740.
Kirk K L, Gilbert J J. Suspended clay and the population dynamics of planktonic rotifers and cladocerans. Ecology, 1990, 71(5) . 1741-1755.
Burns C W, Gilbert J J. Effects of daphnid size and density on interference between Daphnia and Keratella cochlearis. Limnology and Oceanography,
1986, 31(4) . 848-858.

Gilbert J J, Maclsaac H J. The susceptiblity of Keratella cochlearis to interference from small cladocerans. Freshwater Biology, 1989, 22(2):
333-339.

Diéguez M C, Gilbert J J. Daphnia-rotifer interactions in Patagonian communities. Hydrobiologia, 2011, 662 189-195.

Hart R C, Bychek E A. Body size in freshwater planktonic crustaceans: an overview of extrinsic determinants and modifying influences of biotic
interactions. Hydrobiologia, 2011, 668(1); 61-108.

Ge YL, Xi YL, MaJ, Xu D D. Factors influencing morphological characteristics of Keratella cochlearis in Lake Tingtang. Proceedings of the
National Academy of Sciences, India Section B: Biological Sciences, 2018, 88(1) . 421-428.

Gliwicz Z M. Food thresholds, resistance to starvation, and cladoceran body size. SIL Proceedings, 1922-2010, 1991, 24(5) . 2795-2798.
Lampert W. Studies on the carbon balance of Daphnia pulex de Geer as related to environmental conditions. IV. Determination of the “threshold”
concentration as a factor controlling the abundance of zooplankton species. Archiv Fur Hydrobiologie, 1977, 48. 361-368.

Rothhaupt K O. Population growth rates of two closely related rotifer species: effects of food quantity, particle size, and nutritional quality.
Freshwater Biology, 1990, 23(3) . 561-570.

Iwabuchi T, Urabe J. Food quality and food threshold: implications of food stoichiometry to competitive ability of herbivore plankton. Ecosphere,
2012, 3(6) . 51.

Achenbach L, Lampert W. Effects of elevated temperatures on threshold food concentrations and possible competitive abilities of differently sized
cladoceran species. Oikos, 1997, 79(3) . 469-476.

Stemberger R S, Gilbert J J. Rotifer threshold food concentrations and the size-efficiency hypothesis. Ecology, 1987, 68(1) . 181-187.
Threlkeld S T. Starvation and the size structure of zooplankton communities. Freshwater Biology, 1976, 6(6) ; 489-496.

Gliwicz Z M. Food thresholds and body size in cladocerans. Nature, 1990, 343(6259) . 638-640.

Duncan A. Food limitation and body size in the life cycles of planktonic rotifers and cladocerans. Hydrobiologia, 1989, 186-187. 11-28.
Conde-Porcuna J M, Declerck S. Regulation of rotifer species by invertebrate predators in a hypertrophic lake: selective predation on egg-bearing
females and induction of morphological defences. Journal of Plankton Research, 1998, 20(4) . 605-618.

PlaBmann T, Maier G, Stich H B. Predation impact of Cyclops vicinus on the rotifer community in Lake Constance in spring. Journal of Plankton
Research, 1997, 19(8) : 1069-1079.

Hampton S E, Gilbert J J, Burns C W. Direct and indirect effects of juvenile Buenoa macrotibialis ( Hemiptera: Notonectidae) on the zooplankton

http ; //www.ecologica.cn



6728 JAE = 40 4

[70]

[71]
[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]
[86]

[87]

[88]
[89]

[90]

[91]
[92]

[93]

[94]

[95]

of a shallow pond. Limnology and Oceanography, 2000, 45(4) . 1006-1012.

Nandini S, Sarma S S S, Dumont H J. Predatory and toxic effects of the turbellarian ( Stenostomum cf leucops) on the population dynamics of
Euchlanis dilatata, Plationus patulus ( Rotifera) and Moina macrocopa ( Cladocera). Hydrobiologia, 2011, 662 171-177.

Gonzilez M J. Spatial segregation between rotifers and cladocerans mediated by Chaoborus. Hydrobiologia, 1998, 387-388. 427-436.

Wahlstrom E, Westman E. Planktivory by the predacious cladoceran Bythotrephes longimanus ; effects on zooplankton size structure and abundance.
Canadian Journal of Fisheries and Aquatic Sciences, 1999, 56(10) : 1865-1872.

Chang K H, Hanazato T. Impact of selective predation by Mesocyclops pehpeiensis on a zooplankton community; experimental analysis using
mesocosms. Ecological Research, 2005, 2(6) ; 726-732.

Hiilsmann S, Rinke K, Mooij W M. Size-selective predation and predator-induced life-history shifis alter the outcome of competition between
planktonic grazers. Functional Ecology, 2011, 25(1) ; 199-208.

R, BIBAS, SRS, BREH, i, R B R KR AR S A PR | SRR T R S R BB AR, AR SRR,
2020, 40(4) :1486-1495.

Walls M. Phenotypic plasticity of Daphnia life history traits: the roles of predation, food level and toxic cyanobacteria. Freshwater Biology, 1997,
38(2): 353-364.

Stibor H, Lampert W. Components of additive variance in life-history traits of Daphnia hyalina . seasonal differences in the response to predator
signals. Oikos, 2000, 88(1): 129-138.

Kappes H, Sinsch U. Temperature- and predator-induced phenotypic plasticity in Bosmina cornuta and B. pellucida ( Crustacea: Cladocera).
Freshwater Biology, 2002, 47(10) : 1944-1955.

Weber A, Vesela S. Optimising survival under predation: chemical cues modify curvature in Daphnia galeata. Aquatic Ecology, 2002, 36(4) .
519-527.

Gilbert J J, Stemberger R S. Asplanchna-induced polymorphism in the rotifer Keratella slacki. Limnology and Oceanography, 1984, 29(6) .
1309-1316.

Gilbert J J. Predator-induced defense in rotifers: developmental lags for morph transformations, and effect on population growth. Aquatic Ecology,
2012, 46(4) . 475-486.

Bertani I, Leonardi S, Rossetti G. Antipredator-induced trait changes in Brachionus and prey selectivity by Asplanchna in a large river under low-
discharge conditions: evidence from a field study. Hydrobiologia, 2013, 702 227-239.

Locke A, Sprules W G. Effects of acidic pH and phytoplankton on survival and condition of Bosmina longirostris and Daphnia pulex. Hydrobiologia,
2000, 437(1/3) . 187-196.

Yin X W, Niu C J. Effect of pH on survival, reproduction, egg viability and growth rate of five closely related rotifer species. Aquatic Ecology,
2008, 42(4) . 607-616.

Berzing B, Pejler B. Rotifer occurrence in relation to oxygen content. Hydrobiologia, 1989, 183(2) : 165-172.

Buikema Jr A J. Some effects of light on the growth, molting, reproduction and survival of the cladoceran, Daphnia pulex. Hydrobiologia, 1973, 41
(3):391-418.

Leech D M, Williamson C E. Is tolerance to UV radiation in zooplankton related to body size, taxon, or lake transparency? Ecological Applications,
2000, 10(5) : 1530-1540.

AR, XUEA, Ffear, B FEAHEANIREAG IR X AL A AR T RO, AEAR2AIE, 2011, 31(24) : 7632-7638.

Huang L, Xi Y L, Zha C W, Wen X L. Responses in the population growth and reproduction of freshwater rotifer Brachionus calyciflorus to four
organochlorine pesticides. Annales de Limnologie-International Journal of Limnology, 2013, 49 79-85.

Obertegger U, Borsato A, Flaim G. Rotifer-crustacean interactions in a pseudokarstic lake: influence of hydrology. Aquatic Ecology, 2010, 44.
121-130.

Gilbert J J. The Polyarthra escape from response; defense against interference from Daphnia. Hydrobiologia, 1987, 147(1) . 235-238.

Pauwels K, De Meester L, Michels H, Jeppesen E, Decaestecker E. An evolutionary perspective on the resistance of Daphnia to the epizoic rotifer
Brachionus rubens. Freshwater Biology, 2014, 59(6) . 1247-1256.

Jaramillo-Londono J C, Pinto-Coelho R M. Interaction between Hexarthra intermedia ( Rotifera) and Bosmina longirostris ( Cladocera) ; a case of
opportunistic nutrition or interference competition? Journal of Plankton Research, 2010, 32(6) : 961-966.

Mitchell S E, Carvalho G R. Comparative demographic impacts of ‘info-chemicals’ and exploitative competition: an empirical test using Daphnia
magna. Freshwater Biology, 2002, 47(3) . 459-471.

Snell T W, Kubanek J, Carter W, Payne A B, Kim J, Hicks M K, Stelzer C P. A protein signal triggers sexual reproduction in Brachionus plicatilis
(Rotifera) . Marine Biology, 2006, 149(4) . 763-773.

http ; //www.ecologica.cn



