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Zooplankton and Rotifer Brachionus calyciflorus
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Abstract: In this study, three species of crustacean zooplankton i.e. Daphnids (Daphnia carinata),
Cyclopoida (Eucyclops serrulatus), and Ostracods (Dolerocypris sinensis) were selected to investigate their
interspecific relationship between each of them with Rotifers (Brachionus calyciflorus). Each species of
Crustacean zooplankton was cultured at seven initial densities with Rotifers at density of 350 ind/L. The
principal response curve (PRC) and multiple comparisons were employed to indicate the effects of crustacean
zooplankton on Rotifer. The population of Rotifer was suppressed by all these three species of crustacean

zooplankton. The suppression was enhanced with increasing of their initial inoculation density. The
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suppression appeared on the fourth day after inoculating of Daphnid at the highest density and the eighth day
after inoculating of Daphnid at the lowest density (Table 1). Moreover, the population difference of Rotifer
between mixed cultivation group and mono-cultured group reached the largest on the eleventh day, and then
decreased as the prolongation of culture time (Fig. 1). The similar phenomenon existed between Cyclopoida
and Rotifer in which, the suppression of Rotifer appeared on the fourth day (Table 2), and the difference in
population between mixed cultivation group and mono-cultured group reached the largest on the ninth day
(Fig. 3). Similarly, Table 3 and Fig. 5 showed the population changes of Rotifer as it mixed with Ostracod.
The suppression of Rotifer appeared on the third day (Table 3) and the difference in population of Rotifer
between mixed and mono-cultured reached the largest on the eighth day (Fig. 5). The population of Daphnid,
Cyclopoida, and Ostracod changed differently compared with their respective controls, as they were cultured
with the Rotifer. For Daphnid, at initial density lower than 150 ind/L, its population was inhibited by the
Rotifer, but the population was not affected by Rotifer at initial density higher than 200 ind/L (Fig. 2).
However, both populations of the Cyclopoida and the Ostracod were promoted as they were cultured with the
Rotifer at all the inoculating density (Fig. 4 and Fig. 6). Our results together suggested a competitive
relationship existed between the Daphnid and the Rotifer, and the relationships between the Ostracod and
Rotifer and that between the Cyclopoida and Rotifer were not competitive.
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Table 1 Population growth of Rotifer along with different inoculation of Daphnid

[t £ e B
EE WL R dURMES5 S Population density of Rotifer (ind/L)
Inoculation
density of
Daphnid Cind/L) 1d 4d 8d 11d 13d 16d
0 1200 +290° 20060 +4090° 117260 +20310° 144 930 +19 090° 57 660 =6 570° 30 860 +3 060°
50 860 +380% 18730 %3 8307 89130 11 170° 71 260 =11 800° 17 200 +4 860° 0=+0°
100 1660 +520° 18 930 +2 120° 63 060 +9 450° 36 530 +8 590° 280 +860° 0 +0°
150 1460 £500° 16060 =1 750° 56 200 +8 780° 19 460 +4 780 1200 +180° 0 +0°
200 1460 £500° 19930 %6 070° 54 460 +9 320° 9 660 +1 730% 460 +310° 0 +0°
250 1530 £500° 18400 =4 380° 24 860 +2 910° 4200 +1 320% 260 £270° 0=+0°
300 1260 +430 16000 =1 020° 13 800 =1 900° 730 +640° 0+0° 0 +0°
400 1 660 +400* 7930 +1 180° 6 330 +2 160 330 +330° 0+0° 0 +0°

il —Frp B AR R R ) 2 5 e 2 (P < 0.05),

Values in a row that are marked by different letter are statistically different (P < 0.05).
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Fig. 1 Principal response curves (PRC) resulting from the dataset of Rotifer and Daphnid
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The figure indicated the effect of inoculation of Daphnid on population density Rotifer. The lines represent the course of the treatment levels in
time. The species weight (bk) can be interpreted as the affinity of the taxon with the principal response curves.
ck. FELRERHERNAE N 0 ind/L, HIXIRELH: a. BEZGIREERN LN 50 ind/L 41 b, FELRIRHANE LN 100 ind/L 41; c BR8N
150 ind/L 41; d. BELkimha o 200 ind/L 41; e. BELLRERFNS LN 250 ind/L 4 . BELIRHAREE) 300 ind/L 41; g. BELIEH
B8k 400 ind/L 4.
ck. The inoculation density of Daphnid was 0 ind/L, the mono-cultured group of Rotifer; a. The inoculation density of Daphnid was 50 ind/L, b.
The inoculation density of Daphnid was 100 ind/L; c. The inoculation density of Daphnid was 150 ind/L, d. The inoculation density of Daphnid
was 200 ind/L; e. The inoculation density of Daphnid was 250 ind/L, f. The inoculation density of Daphnid was 300 ind/L; g. The inoculation

density of Daphnid was 400 ind/L.
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Fig. 2 Population growth curves of Daphnid alone (control) and in presence of Rotifer
a. BEZRRPPla ) 50 ind/L 4 b, BEZRRRIEA ALY 100 ind/L 4H: . BELkIRERh N 150 ind/L 4 d. B2k ERhE Bl 200 ind/L
U e BRLMIRANEN 250 ind/L 41; f. BEELRRHAN Y 300 ind/L 241 9. BELBRHEAN L2 400 ind/L 4.

a. The inoculation density of Daphnid was 50 ind/L; b. the inoculation density of Daphnid was 100 ind/L; c. The inoculation density of Daphnid

was 150 ind/L, d. the inoculation density of Daphnid was 200 ind/L; e. The inoculation density of Daphnid was 250 ind/L; f. the inoculation density

of Daphnid was 300 ind/L; g. The inoculation density of Daphnid was 400 ind/L.
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Table 2 Population growth of Rotifer along with different inoculation density of Cyclopoida
R B K . . . . . .
ﬁgﬁgﬁ,fg AR A RIRERE B Population density of Rotifer Cind/L)
I
Inoculation
density of
Cyclopoida 1d 4d 7d 9d 11d 13d
(ind/L)
0 860 +290% 13 260 +3 030° 51530 9 520° 117 460 =14 090° 71000 %6 170° 54 800 +4 650°
5 860 +290% 11060 +2 460 46 400 +4 210° 59 330 +6 250° 46 400 +6 800° 11 930 +2 690°
10 730 £270% 11060 +2 440 45130 +3 090° 56 200 =10 050° 31400 +6 140° 800 +380°
50 800 +380% 11660 +1770° 33600 +3 460° 10 660 +1 560° 22 660 +2 430 460 +180°
100 730 +430% 7 930 +2 600° 3460 600° 7060 %1 580° 18 060 2 480% 200 +180°
150 800 380% 3600 +270° 2930 640° 9260 +1 460° 9530 +860%" 0+0°
200 730 +360% 1060 270° 1260 +270° 1860 +380° 6 200 +1 620°" 0+0°
250 730 +430% 60 +140° 860 +440° 1800 +640° 13 800 +4050" 0+0°
[ — b _ERRAN )RR B ) 22 53 W2 (P <0.05),
Values in a row that are marked by different letter are statistically different (P < 0.05).
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Fig. 3 Principal response curves (PRC) resulting from the dataset of Rotifer and Cyclopoida
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The fig indicated the effect of inoculation of Cyclopoida on population density Rotifer. The lines represent the course of the treatment levels in

time. The species weight (by) can be interpreted as the affinity of the taxon with the principal response curves.

ck. MRS ICOIK FEEREE R 0ind/L, BREC AT IR a HRGELOK REM N Sind/L 41; b, MG ISR REMEER BT
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(P2 BJO 10 ind/L 4 c. FRSKELBIK BB N 50 ind/L 4l; d. HRGELODK EHPh N 100 ind/L 4 e, HRSKILBIK RIHI L
4 150 ind/L 415 f. HRGkELEI/K FEFh B BN 200 ind/L 41; 9. PR ILEK FHEANEE N 250 ind/L 41
ck. The inoculation density of Cyclopoida was 0 ind/L, the mono-cultured of Rotifer; a. The inoculation density of Cyclopoida was 5 ind/L; b. The
inoculation density of Cyclopoida was 10 ind/L; c. The inoculation density of Cyclopoida was 50 ind/L; d. The inoculation density of Cyclopoida
was 100 ind/L; e. The inoculation density of Cyclopoida was 150 ind/L; f. The inoculation density of Cyclopoida was 200 ind/L; g. The

inoculation density of Cyclopoida was 250 ind/L.
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Fig. 4 Population growth curves of Cyclopoida alone (control) and in presence of Rotifer
a. WEEITOK EHFE A 5ind/L 41 b, PG ILEIK SR 10 ind/L 41: c. RS ILEBIK SR 50 ind/L 41; d. I8
JKFAERNE A 100 ind/L 2H; e, PR IASIK IR E N 150 ind/L 4; f. R OKRIEFIEE N 200 ind/L 41; g PR ESIK &%
Fhiag i 250 ind/L 41
a. The inoculation density of Cyclopoida was 5 ind/L; b. The inoculation density of Cyclopoida was 10 ind/L; c. The inoculation density of
Cyclopoida was 50 ind/L; d. The inoculation density of Cyclopoida was 100 ind/L; e. The inoculation density of Cyclopoida was 150 ind/L; f. The

inoculation density of Cyclopoida was 200 ind/L; g. The inoculation density of Cyclopoida was 250 ind/L.
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Table 3 Population growth of Rotifer along with different inoculation density of Ostracod

AR B SIERE R HUR RS Population density of Rotifer (ind/L)
Inoculation density of
Ostracod (ind/L) 1d 3d 5d 8d 11d 15d
0 930 £270° 12130 #1040 45130+6200° 109930 +11780° 91530 £26 860° 24 260 +1 930°

10 860 £290° 12400 +1360° 49130+3730° 86000 +12030° 21800 =3 990° 3130 +830°
50 1000 +400° 12530 £3130° 14660 +3240° 38530 +3 640° 9730 +3 090™ 130 +180°
100 1060 +430° 6860 +£2930° 6200 %1 740° 9530 =2 320° 6 730 +3 250™ 0 +0°
150 1130 +380° 2330 +740° 1060 +430% 2330 +970¢ 800 +380° 0 +0°
200 1060 +270° 730 +430° 400 +270% 330 +230° 0 +0° 0 +0°
250 1130 +290° 60 +140° 0 +0¢ 0 +0¢ 0 +0° 0 +0°
300 860 +500* 0+0° 0+0? 0 +0¢ 0 +0° 0 +0°

[A]—Fp ERRAS R R E ) 22 7 3% (P < 0.05).

Values in a row that are marked by different letter are statistically different (P < 0.05).
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Fig. 5 Principal response curves (PRC) resulting from the dataset of Rotifer and Ostracod
e P B AT A R R X RS R REECR S, S T RN A B SR RS AN EERE N A AR (b F TR
M5 PRC MM T AR RO R R, Moh B A — AN, & 5220 PRC _EREA s gh & nT LUE B2 H AN RN ) 5
LIS A
The fig indicated the effect of inoculation of Ostracod on population density Rotifer. The lines represent the course of the treatment levels in time.
The species weight (by) can be interpreted as the affinity of the taxon with the Principal Response Curves.
ck. FRARHEE A RIS N O ind/L, BIAEHRGTIRAL; a FpARIESE A RS RN 10 ind/L 45 b, FRAHESE A AN N 50 ind/L 415 c.
e BRI A 100 ind/L 4 d. ARG EAN S O 150 ind/L 45 e thARIESS RN N 200 ind/L 45 f. P AEESE A HEFl
N 250 ind/L 415 g AR TE /AP E D 300 ind/L 41, (BE R
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(4 150 ck. The inoculation density of Ostracod was 0 ind/L, the mono-cultured of Rotifer; a. The inoculation density of Ostracod was 10 ind/L;
b. The inoculation density of Ostracod was 50 ind/L; c. The inoculation density of Ostracod was100 ind/L; d. The inoculation density ofOstracod
was 150 ind/L; e. The inoculation density of Ostracod was 200 ind/L; f. The inoculation density of Ostracod was 250 ind/L; g. The inoculation

density of Ostracod was300 ind/L.
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Fig. 6 Population growth curves of Ostracod alone (control) and in presence of Rotifer
a. PSRN N 10 ind/L 41 b, AR SRk 50 ind/L 4 c. AR SE A RN A 2 100 ind/L 4H: d. AR AR
FhE E 9 150 ind/L 45 e. HHARTESEA T He R 2 B2k 200 ind/L 41 f. R AR S AR08 B 2 250 ind/L 415 g AR A R B B2 24 300 ind/L
4.
a. The inoculation density of Ostracod was 10 ind/L; b. The inoculation density of Ostracod was 50 ind/L; c. The inoculation density of Ostracod
was100 ind/L; d. The inoculation density of Ostracod was 150 ind/L; e. The inoculation density of Ostracod was 200 ind/L; f. The inoculation

density of Ostracod was 250 ind/L; g. The inoculation density of Ostracod was 300 ind/L.

ST B & SN — 8N FR SE AN ) i AR )
3 Wig FEAEE Sy BRI AR B2, 7



4 34 SROCHESE: P H SR S S AR R e LUK Rl ) 6 & +571 -

FIF AR BT AR R AR
YYD 2R AT M A T IR AR K R R V& 254
A=y [ AR B AT FH R rp ) — AN R 3R
AR, H e PR RUEOR R A 2R ] i
ik} R — R ) B U B R B U T, BlE
sk S ()R FH I 5 2 S R R K
(Gilbert 1988). {HLAHRIEFK, #AHE R
d1 (B, plicatilis) 23 % 1 284 #1 I 3% ( Moina
micrura) (Bonou et al. 1998) FlIZZ 4R (M.
mongolica) (FRBEDESE 2004) =4k i, 1X3R
WIS IR AN, BT A R G R A
PrA Al

AR IL, 3 Mg T W Se IR i 5)
YIRS R RO IRHIER, X R B
5 F SRR B R FE I i oG A
JERE HXIX 3 B g A AR D el
L s W N AR LA e e R R, IR
PR FEARIN 52 248 U e oK, A 4
Fhag BERIRE N, TRA R IR IR IR £k
PERPHEI KA — 3, RZ R SAEAE R,
X BELRENM RS, SO SR
s 2058 dUn] DUE b4 & BB K R IR EE A K 5
3) SRS EOIKFERLL, e A
Kol 5z 2056 e 2k, H S5 B EI K ZAH L,
HARHESE A 2 BRI R 55

# AR RTEAR Z T AR, G AAIOHE AR
A, REERET AR B AT
TSR, AELFE A2 I 5 4 FH G A 98
o (Xietal. 2007). {HZFe525 5T &I
IR OG, e RE R (B, rubens) MK
HWREAZ LRI 3a 4+ T4 Clyer etal. 1993);
5 F5 1A% (Diaphanosoma aspinosum) fXJ 47
FEJRA X} B FE B e 46 . (B. rotundiformis) 7~
T4k (Cheng et al. 2011); it B iy /S i He
(Hexarthra intermedia) 23 %J K- % % &5 9%
( Bosmina longirostris ) ;¢ E 4 #E
(Jaramillolondofo et al. 2010). 15243 K IIAE

R 2% (Ceriodphnia dubia) 122 il 4515 9%
( M. macrocopa) < %f 1 45 i B % . (B.
patulus) [FJF#E™ £ %] (Nini et al. 2002).
A H I, B A R R R
Ffe s (B. angularis) 252 3| &R (Daphnia
pulex) {540 (Didyuez etal. 2011), Tk
2 rh 4% (Alona glabra) FiT = HiIl k] B %
(Macrothrix triserialis) 23 Fis il K20 2 56
H (Euchlanis dilatata) fOFP#EEK, (HAIE B
e HURH TS (Espinosa-Rodr fuez et al. 2012).
TEASZISG H, AR R0 U2 31 B 42 % 1) s il
XAl fig SR LIRAR BN, AR A, R
KV RE TR A K
HEBZMATIMEAE AR, P2 it
AT, HAR R EH B A A
[l (Nandini et al. 2007), FrLAfg LI =10
FRAC IR G R R A% AR R R 5
AR E A, il b s gl (4 E K
(Diéguez et al. 2002) . B2 (I3 BIE H 232
IR M REBY B AR R A
W50 (Brandl 2005, Nagata et al. 2006).
B E R R S A e 8K &
( Apocyclops royi ) Al 2z K {h £ K &
(Pseudodiaptomus annandalei) P§Fi4s E24
VIR A EEFENT, AU 20 He AR = A2 R
JR PR J5 3 RES A B O HLPGs ke s 4
K E AR d = A, R R
HA B AR /)N (Cheng et al. 2011) . A< SZ46
(A e 2 B BB K R I TR, IR
DA ] e Jo A AR B
I TE AR R AR R R, (AR
BORE MR, EARHIE. KANERA X
(Liperovskaya 1948). A5 KW, MR
(Cypris pubera) 7EAAK/NT 2.2 pm B, A4
i fr Pt S i (Keratella tropica), {H 244k
KAERE 2.2 pm B, 54 iy (o F A HOPR R
A (Gilbert 2012), ASEEH, RS
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