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TEE SRRk, A AR INE SRR O 2 O A T O SRR M E RN R Z —, PFRE I, K/
4 H ( Brachionus Calyciflorus ) BEVR T ™= URHR OF 746 s 09 A [R] 58 B Ja A0 A PR KO/ NS (b i 38, v e RO PR 2 o /NS R R LY
6.25 75, SRR P = A A [ /N SR AP R 4 U R PRI A A g — T 325 g S Ab S, AR T R B IR AS R KN e 5
Rae 1) 3 A% A 17 SR AR R R i oK AR IE . LA mtDNA COI B:[FIFil tDNA ITS ¥ 94 N 43 Fhmid, bR T AR KM 25 55 Y
AN B B AR R A R A 35 A5 o AR B N A e A7, IEAEAS R (20°C \25°C \30°C ) FIUAS [] R AE M3 ( Scenedesmus obliquus ) B
Y (1.0x10° 3.0x10° 5.0 10°4/mL) F HEE T EATTI A 16 s ARME 25 SRR A0 R 40 R i N AR KNS Sk
FIs AL R Y B S 53 T T R 38, KA RN PR the 5 BEAE PN A3 F A L O AS R SR o | LT o R 25 280 (RT3 A7 A = B
B, ORE BYEE RHOBER, UREMEYEEE B S IOES B Z RIS BAERT, 14 B35 m S JUny 2R 3 AR E . /)
TR HAE 1.0x 100/ mL )85 B T 30T IR FI4l AA ) 15 B IR) , 206 0 1 A= BB D 5 R 748 U7 1.0x 10° 14t i/
mL F1 3.0x 10° A/ mL B RE T 3 A T QAR i) AT, (L2 P 1 i 2 8 R A B B ) AN B £ 2 B 14 A2 b
AL . 25 TRLBE B W) 85 BE AR AT, R B R R B g Bop P-4 5 i AR AR [ 149 Jd 3 S | sl S A T 7 25 (Y o A
KAE A7 22 [ 4 2 5 300 R R R AR 4 B (R TRD T 57, 20°C . 25°C R J% 3.0 10° /N4 i/ mL A1 5.0x 10° 40 i/ mlL &2 4 4% 5 T i
FiE A5 040 (Y A= B RE T AR 5 30°C 25 F T /NS e i A= B R T T 5 1.0 10° 20 L/ /mL 9% B R R B ol 1% AR B g ) 1T
S /NEVES HOPE A TR RN A S B B N R AR TR S ME AR S AR TR B I 7E 20°CAIRTR N A B S ARIR SR, Pk, K
F/INTIAS P o o R LA 0 AN [ A £ 0% s S, LR A M2 B e 7™ A A A A AR e A S5 () AN ) e e I AU S AR T R 4
G R AN A TN P8 AR A 1 — ol I SR

SR AR R U AR TR 5 3848 44k A 0 SR ARRE
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strategy research. In this study, the significant body size variations of different Brachionus calyciflorus clones hatched by
resting eggs produced by different mothers with the same body size were found, and the largest body size was 6.25 times that
of the smallest one. It is hypothesized that producing offspring with different body sizes in rotifer population is an adaptive
evolutionary strategy to cope with environmental changes. However, few attempts have been made to investigate the genetic
and life-history characteristics of those large and small rotifer clones. Hereby, in the present study, the genetic
differentiation and classification status were compared between large and small B. calyciflorus clones by molecular markers of
mtDNA COI genes and rDNA ITS sequences, and their life history characteristics were also examined at 20 °C, 25 °C,30
°C and 1.0x10°, 3.0x10°, 5.0x10°cells/mL food densities of Scenedesmus obliquus. The results showed that body size
variations in B. calyciflorus populationwere not attributed to a marked divergence of genetic traits. Large and small rotifer
clones showed no differentiation of sibling species by the two molecular markers, and two morphs had the shared haplotypes.
Temperature, food density, rotifer morphotype, and the interactions between temperature or food density and rotifer
morphotype all significantly affected life history characteristics of B. calyciflorus. At the food density of 1.0x10° cells/mL,
small rotifers displayed longer embryo and juvenile periods and shorter reproduction period markedly. Large rotifers did not
reveal significant changes of embryo and reproduction periods in response to food level variation, but showed longer juvenile
period at 1.0x 10° and 3.0% 10° cells/mL food densities. Compared to small rotifers, the reproduction period, average
lifespan and generation time of large rotifers became longer significantly, or tended to be longer significantly at each
temperature and food density. The difference in population growth between the two morphs differed with temperature and
food density. The reproductive capacities of the two morphs were similar in treatments with 20 °C , 25 °C , 3.0x10°, and 5.0
x10° cells/mL food densities, but that of small and large rotifers was stronger at 30°C and 1.0x10° cells/mL food density,
respectively. Small rotifers did not have mictic female offspring at each temperature and food density, while large rotifers
had higher proportion of mictic offspring at 20 °C. Overall, large and small B. calyciflorus clones had different life history
strategies, and significant body size variations in offspring produced by sexual reproduction could occur by the evolution of

bet—hedging strategies to adapt to environmental unpredictability.

Key Words: Brachionus calyciflorus; body size; morph; genetic differentiation; life history characteristics

UEAESR A A AR R/ NV SR OIS B N AR TR SRR R B N R 2 — ' ERGE AR
P BRGNS ARRT BE R e 48, SR 1T A SR A FIEE N A MR NV S+ B X AT RE S A
[FIRR AR 8 /NI F5 55 A RS AR R AR B O RS 25 560 B I 983 3k I Ry, O3l vy A B A8 1k
BEAR S PR e A R RE I 3 FE X 5R , LIRS 5 AR /N Z [l 1 5G| Tl HLAR 5 AR/ RIS AU 38 A B 2
AR R, BT A BRI R i A TR IR J A K /N i — s Rt BR Bt HLl A B S AR
W 77 AR R B /N JE ARER T B2 ELHE I AGE S BE A . [R)— BRI AR B R AR K N Z B AT fig 23
T 2R ST RE R — R 1 X 5K (a bet—hedging strategy ) , 1438 425 35 Foh 3¢ s ff £ HL v
— e A EA B AR A AN ARSI, AR XK SR AN R TN A IR B AR AL XA — i R b R — Rl RO
(adaptive strategy) '™, Tfi McGinley 25" B 58 K B, A YBR AR RE 0 ™K s il 5 4 20 A0 B 7 A KNS TR )
JERAFE L,

¥ L (Rotifer) SR AR A V2 43 1 B — PRS0, TE KU E S RGE BN e B R LR FRFER, R
T S B, AN TR b 2 A A AR RN 28 R AR OR, HR KRR K AT 3K 4mm, 5 /M2 40pm, 55 4N
( Monogononta ) ¢ H A4 A= 7 s IOE A= 5 A7 PR AR5 IR B S AR A HLAL AT Hoh i S 5 O R AE R fE g
FEAARARER , — 5o PRHI B 2 78 BRIREE B B A&, i1 2R i 2 04 PRI DI HE ASEH: K% A AR IR B 22 ST #hy
T4 A B RE A AR 545 AP T AREIR BN SO 58 HAF DURE S AN R A A — o =, B8 R X
FRHE A AL 2 REPE SRR B AT R R A A A T

ZRMEIER )2 AA7E, HIEE R 58 )8 ( Brachionus ) e H 2 & ( Keratella ) 55 156 A2 vp 0 8
DS BIFSE R IR AR SR T BRI Y AR A U (B, calyciflorus ) MR K/NTE— E TG BN 2R Ak, iR R
AR A/ NSRRER Y 2.4 510 R, DAAS HUfE SR A U 9 AR R KNSRI S AR AR 1 2 24 L
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A A AR A EEABEIS M, LA, SRRl [ —Fh IEAS R4 I 9 B (14 7K = s 4 il 7 A 2 11
FHUR/NIEASHAIR T, BT AT I 56 s A AR /N AR A AR A B A 2853 197 ML 6 7K 7= F5 38t A — o2 B B 3

H A5 % B0, 52 e BT AE B A A AR/ N P R B SN B R I R R SRR R A B
YR R KRS AR AR T IR DR R A A B R R RS K B B R ORAT IS R Bk
R fg 22 S a2 2 280 RIS /N A S I A v 2 TR, TR — B 3SR ) I — 99 P LA A R S R A S A
T R A H 7 A AR PRI B BT A ke HE B 5 AR R R/ INAT B 22 5 B s A A A A AR RO NS R R SR AR, 3.
A TN 33K 5 Hi e IO Ko AN T 00 B35 A T ) — A A 238 7 SR, 1 O i T s A RRAE A I 8 41k BT S B
LEA, DA [ AN B 2 H R A AT R LA S [ i A 35 s ok 5, AT A6 AS ] B PR 88 45 18 A 03 R/ 8
HAMRBESEAETE FNEAT, IR — iRV . SR, 1 AR BRI A 5 2 S 50 40 i LS IE

mtDNA COI & P 5T 48 HUB LA A1 0 Fhsic™ , HAZE YIRS (DNA ITS FFF) 2 F T4
Fof e FOAS () B R PE) 0 F R G & AR SR R AAISE Y I FRATT LA mtDNA COT 3£ KR rDNA ITS P 3I4E R 43
FARIC, WFIT T 26 R A0 R IR BRI Ak 7= A (A A /N2 S 8 25 (AR TR) e B 1 1 118 388 £ 40 AR B8 0 43 2
B, R E— BRI ST AR K /INAS S 55 50 H R RE 38t £ 25 40 22 10 10 G R OL T Z 9 B AR I, A, TR S 4R 1E
(AR A T BE £ A2 i 20 58 B A AR 36 s SR 50 i R T I T 5T £ 95 BB B A JE K B R AR
Pt e U I8 SR AR T R AR AT IR AR T MR R /N 22 5 B AR [ v b R R AR L AR
T SRHE R itE—28 T e MR /INAR S 19 A 2530 B A B2 (AL S 56 PR UE B

1 #MR57FE

1.1 AR IR 557

SCIG I AE R A AT 2018 4F 10 H 20 HR A FIeMiiiBeibl (118.38°E,31.33°N) , MEE I /K FE Hr Bk H
50 AR/ INFERDE S AR AR R 40 AR S0 25 1 T HEATREIAY KB SR , BR300 10mL PB4
BRIy 25°C G RREREEZY R 1301k, LD =16:8, % ARG FR A K EPA 5557 CFf 300mg CaSO, ,480mg
NaHCO, .20mg KCI 1 300mg MgSO, i f# T 5 L Mz i8KH) . IS5 AR HB-4 353730 1i 9200 Ak
THEHOG KM %5 R 3.0 10° A1/ mL B RHEMEE (Scenedesmus obliquus) . $5FFdFEH, B 12h BIF 1
KU T IS A B2 B ) B 24h T 30— U4 UBS IR BT I AHT BEAERE 1 YR, TR B 25 — 30 o AR ff 42
HUFPRE LR 24 THE B
1.2 DRHRDR A AR Ff &

BrFRat v S RO SRRT  FRARO A DA RGO 2 R A I ARBIR B, T B 21 1.5mL 19 EP 45
HRAE . FELRISCEIRIR IR ZY 20d , T AR I URAIR B 5 0 T 4°C kAR hal B IR AE— A A LU B Z R0k
FE AR B | BN B T LR G 24 FLARAS /ML, WA/ NL R 0.5mLL & S8 B
B HURIRIAE I W, Z 5K 24 LA E T 30°C 16 BREE SR A0 N EA TIRHIR B i &, W & R b A 12h 5%
— R, I R A W A A %8 T AR B 24h T — RAORAR B B & v, X A i A0 5 T AR gk
BTEREY RIG TR AR F eSS A B R A4S 11 M,

1.3 MR/

SEEA ) %S T M AARAE S0 5 N B E RS RIS R — RS B e B A R B R & 50 HUL L HANEE %
JEZ 10—12 A~/mL, A, P35 0 A5 IR s e v I o A IR TR 2 O 48 AR 30 W, =2 )5 MR BB ol
10% 1 S OB L [ 58 T EP &b, SRJH LEICA DM 2000 S {80exd b R [ 2 iy 4e MRS T H0 R 31 A1

LAS V4.5 BRPFI S i R EERNSERE . A VMR R (V) IFR AR v, = %azb o Hra FIb
SRR RS B B R S B SR
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1.4 PAFMIEAAAS dt miDNA COI 4R I rDNA ITS JF41 20 #F
1.4.1  FRECKBEIFINEYSE dURE 5

FERRE TG IR A0 TR0 T MEAR 20 9 KI5 3% i 7= A 5 AR IR RN 2 AR X RS 1, DR HAR Al 1.3 gl
AT ALER  PAG AR LR B AAREL, I A SPSS 19.0 45t 48 #L AR /N AT B30T, il
o R (MARIAFL2.4%10°—5.0% 10° wm ) FIZNEL (A RPER T 0.8 X 10°—2.4%10° wm® ) P2, H- e 20 4
SLORBYES B 38 S TERE (S5 B1—B38) FI/NRLAR L 19 S TERE (S5 S1—S19) . $2RHUE DNA Z i, ¥4
A vERERE RYVERAL I 24h DL F | Z 5 FIZEIBK vh ik 20, 14406 & 108 Bl T EP & B T -20°C URAE IR
R
1.4.2  #HE DNA fHREL

S Wizard ™ £ 20 DNA 443K 70 & HEHUE HUE DNA (Promega, USA) P,

1.4.3 PCR ¥ # Ky 5 &

P38 SV A Biometra TONE " 34 #E4T | 473 51 W AL & 38500 35 78 g o 4 i A D RHR A FRA Rl 65 1L
A S, mtDNA COI 3 K 5 9 38 5] 9 ¥ 51 & L.CO1490 ( 5'-GGTCAACAAATCATAAAGATATTGG- 3') Fl
HC021989 ( 5'-TAAACTTCAGGGTGACCAAAAAATCA- 3') ; tDNA ITS 5 %Il i 4" 34 51 ¥ ¥ %) LH, (5'-
GTCGAATTCGTAGGTGAACCTGCGGAAGGATCA-3') il Dlam ( 5'-CCTGCAGTCGACAKATGCTTAARTTCAGCR
GG-3") ., PCR WK Z I EARFR R 25 L, f04% 2.5 10xBuffer, 2L ANTPS,0.5wL 5% ,2uL Mg** 3L DNA
FEH, 0.5uL Taq fiff, 14.5uL H4liK . mtDNA COT & B ¥ 1 4 14 S W A 7 0 2 95°C T A8 M Smin, 94°C AF 4
40sec,52°C iR ‘K 30sec,72°C ZEAH 2min, 2 35 NMEI ; 557 72°C 7857 ZE(H 20min ;4°C PRAF, tDNA ITS J¥5 934
SRR AR :95°C TiAEME Smin, 94°C 28 M 30sec, 52°C 1B 4k 30sec, 72°C ZEAH 1min, 3L 35 MEIR; fiJs 72°C 78
A3 FEAH 10min ;4°CARFE

= 1.5% B BEREEEE IS (75 0.5pg/mL EB) HLIKAS I, 3 Bl AxyPrepTM PCR 4l fk i 7 &
(AXYGEN) 4k a1l 2R J5 5 pMD 19-T 4844 ( Takara ) 4354 46 3] DH5oc KT AN N . F PR B0
Fl G B A B 5 A Bef Bk DNA |, ABI PRISM 3730 % [ S5 A4 T 5 5110 52
1.5 PRMIEAS AR B p A 15 SRR AT
151 FHARIE

H e IR RIEHH LI mt COL FEH A DNA ITS P8 43 Hr 28 5, Phidke th AR AR 22 57 3% HUE T [ — 3
FE Y PR A T R B BT/ N A e s R4 Ry SEBR R 42
1.5.2 fHMBIRESE

SEYGHT W PR SRS O B BT IS SR . AN FRRE T BT SRR A U T 20°C \25°C F 30°C BYE
TCIREEFRAE N, LA Bl 3.0x 10/ i/ mL O RVEMHSEVE o &4, -7 0 A — 8 DL b i wis 3%, S g 4 ik
B 6(2x3) N, ANFEEYEE T R SRR UE T 25C I HERCIRIE IR N, 2 5I LV N 1.0x10°
3.0x10° 5.0x 10° A4 M/ mL (9 REMFBEVE B 5e s &4, 547 0 A —J8 DL b i Wi 5%, SE 36 3L 8 6 (2x3)
AN, PGSR, DL 25mL BYBEEBEMAE G FRA IIL, HAR 5 32 55 A A 32 7 ik ) 1.1,

1.5.3  FRAMRRE IRy R 508

AT 7 0025 B Hh B BILI IBOCR 522707 B9 1 AR TR SS BEAA , B TR 1 B9 SmL A/ NBEESAR b 1a) /NS A
TG A B YR BIGIR, TR Z OISR FG th il A 748 B 3% | SRR AR AL, , 55 55 25 10 5 Tl ds o
I, Z 553 BN BEEE AR AP 60 NI /NT 4h (58 B G A, TRREALFE 3543 OB 4L, — 4L T B A b
FRES, —~ AT AMBRLR, SRS IR SCI G K 5 A A E T M 9 24 FLAR Y, B/ N L
BRI 0.5mL S AT ESEE Y R IR, TOLRREESRAE Th il AT 3% | 5595 A S s AR
], Rt B i 3h WA —IK 10 SR 5e AR B BT i FR i ke B A DI . 2 )5, RERR 12h IER 11K,
TE SRS U AR BRI Dy B AR BE S A DT B, SEBe st AR D RERR 24h TR | AR HUS RO RORBER B Y, LR
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BERUAEIET N 1, R RTINS B T SmL BRI BB AR o AN E 3 AN EE, a4t
BERRHCE 10 HEMA, IEA 3mL &4 B EW R RUIERR, TOCIREE FRA NS T 15 5%, G R 500 5 G
FEMAE . LI R A 12h B —K ISR FE U= M SRS EE R (A 1G5 00, R RS B BT = ah ik . A2 Hh
SR LB R A B AR TP AR S 1 37 L B 5 i 5 R 28 T (YR A MR B AR TR S AR ) | 195 3R 4k 1 5 T
iR AlE], SEg et FE b AR 24h SR 1 AR AU SRR BB Y, SR & AR EHASET R Ik
1.5.4 E SRS LA

JRIG 22 75 B IS <8 DO G 7 s B L R0 HE T 28 7 Pk 1) 5 4R i B T ST - 335 M At 10 EL 7 1 2 — Ak
TR A U0 T 28 77 4 st ) 5 A 5 00 D7 k< 8 ISR — A0 7= 1 B e Jis — A0 O 7= 13 9T 426 7 1 st [ 5 830 )5 10 O ot 4
o U RS — AR B L AE T BT 2 DI B ] AR AR IR AR TR R X AR IR AL AR B AT AR E RO R
AP B A X AR 2T B A AR I AP S5 QB m, 5 AR R R e — A HHEAUS S R R, =

i 1, m, s HEARET AL 58— N AR ZABTRL, 7= ) a1 m,/ Ry s FRE N BRI Fe o S0 00 4 1

T RERRIR R 7, =In R,/ T TEMIBE T ) 3Rl -, FRAR 5 7 2 Z e 1. m, =17 Excel PI{5H

SRAFAIIE N BRI ; -2 756 A MV X BEE 2 A RS ; 5 IR SS 3 B Ay Mt 5 AR b iR
SEMEVR I (5 1 L3R
1.6 BAERGETHFHT

i Clustal X 1.8 /4 ( Thompson et al., 1997) %f #5347 e X, -4 LA TR 48 DNASTAR # {4
TR PP Z 18] 1) 22 5 40 b (8 DnaSP 5.17% S-Hr 22507 a5 | (87 2915 B0 85 ; 4 7 DAMBE 415
FERURREFF AR 5 (] MEGA 5.0 #PF 1045 17 900 o) 14 S5 45 i 46 LU Rt AG BE B . AR R eIt | AR5
DIRR A FE %6 1 ( B. plicatilis ) F1 M, [AIBF AN GenBank W45 5| FH T — 45 4L e 48 AUIH IR A Y COT &K I
ITS JP31], ¥ 515 535 73 3 8 FI826905 FI KX495857 , RELMW i ELE IR 44 i 44 X M 25781, (8 Modeltest
3.7V 0K G B , IR ol S BB F PAUP 4.0b10 #00F, SR S & U R 07 35, DL KR 6
( maximum likelihood, ML) A& REGE & A4 , ML 4% 25 s 1) SCREAE LUT 91400 48 1000 YR &2 flRE A 300 9 B
5] ${H ( Bootstrap value ) 37,

SKJH SPSS 19.0 Zr A ERAFH Excel X 46 M AR i S0 AFAE AR DCEUE #4770 0T, b BT 45 30 00 B8 VR R S P o0 A
F6: 56 ( Kolmogorov-Smirnov ) J& , RAF & 1IE 28701 B 45 20 B0 4707 26 5 PR A 36 ( Levene ) |, I F LD 2R 5 2293
MO RN 22 8 LA ¥ (LSD 2% ) 43 M il B ARV ES Wy 2 B 43 i1 ) T R T 25 B 5 1 i) i 7 9 B O I R A4 1 2 20
(RS 5 1o PR AEAS ¢ RS 30 LA R 2SR 46 HURY & 8 W Be D i R AR 3% 50 S 802 TR) i 22 5 I FDWUR R
ZE T ITIE AT IRLE (PR RE R HUIR ST IR RN B AT 2 8] B9 S8 B A R B e AU 25
Z 1B YA HAE XS 58 HUA 3 S S RN

AWFFERYSLE T S AL 1 s

2 #R

2.1 PAFIEAS AR B35 A5 RRAE
2.1.1 DNA 5 FJFF R

COI JEHFHH A C.G FIl T BEIEA -2 &1 43R 24.91% 15.33% . 16.40% il 43.36% , Horp A+T & &
(68.27%) F& , B KT G+C & & (31.73%) , Frill 57 NFES (e b ) 4G 9 A HpAs A, Hifr S1—S8,
S10—S13,815.S16 ,S18.S19 . B1—5  B9—11 ,B13—B15 ,B17—B21 . B25 . B30—32 , B34—38 i —4H [F] (1 B4
RI(HAP1) ,B6.B16 B22 B24 45— AR A BA5 R (HAP2) , B26—29 “— Al IR ) A5 R ( HAP3 ) ,S9 . S14 Al
B12 F 55— R A5 8 (HAP4) 53X 4 551 5 B7 B8 \B23 B33 \S17 N H A AHRI A BAAE ) R 46 il
2 PR AR E) A L AR A 28300 [ 7E 662 A7 i, COT FE R P SIHK BE oy 661—662bp , HLA5#Y B33 (1Y)F
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G EE N 662bp , T HAYE S BE g 661bp ; T A FE b

SERNT A4 ARG B R, BT R g .
PRI B 5 T LU P2 Ry 3.844645 BT A FE L Y Ak I B TR E WA KSR
2H0.007375 ,2 FE A4 dja] COL e PRI 1) 14 3# AL B )

B 0.007253 , K I d g HE AL B 85 4 0.007741 , T /)N ORI RR R K IRSRIERF 1L
I o 3 AR S 0.000173, 7 [F] B A5 0 7 91 2 5 !

AR 0.29%—1.5% , F44 0.75%, Hrh HAP4 5 | s |
SOl A2 SR TR 0.9%—1.5% —

T Ho At PR R A] FP 8 22 52 40 HE o 0.2%—1.4%, 51
E@%%%%%Eﬁﬁ%ﬁ%ﬁuﬁm ﬁ%{%ﬂl‘m H@?ﬁu% | %HR%EI%%H{EDNA | ‘ muﬁ%ﬁ%%mﬁxﬁ;kd\

FE TN 12.7%—13.3% , X RBIA T P AL S ) ’
FO%S B FE e I AR R PCRY*B4mtDNA COLE: P KBRS
ITS AU ALC.G AT BRIEHIT 3 o ik 4h gy | FONATTSRIDR RGBT
]
28.75% . 16.92% . 18.41% %1 35.92%,/H\‘:F‘ A+T & & ‘|’

2 B b A EL I BHEANMRERERBE HET
(64.67%) F 5 , Ao KT G+C & & (35.33%) , Bl ] B4 IR T o
57 ANRESL (TakE) Tt dn 8 AL Horp B26 B35 I
ML =1 it j:LF! .

S12 B2 B3 B6—8.B11—13 ,B19 B22—24 B27—30, I
B32 Jy i — AR B BAG T (HAP2) ,S19.BIS \BI8 ) | yuma omfvhisire | | ssemtseonhmspn
RIS T (HAP3) | S1.S5 ST SI3—I8 Bl B4, | FRRREBEAFERES Vet 0 23 S A 22 5
B5.B9 .B10,B17.B20 .B21 .B25 B31.B33 .B36—38
—AH R B PR A (HAP4) , 1K 4 AR LS B14 E1 ABRMKNTRiERE
B16\B34 \SIO j‘jfLZ:*HIEJ E/‘J$E‘£ﬂo JJCIS, %E 2 ﬂ‘ Fig.1 The experimental scheme of this study
TR S AR 2 X b, 1 761 N
ITS FFHK BEHR A 761bp , TG RS P R I 12 280008, 1 AR5 BALE . A R 0 e B 5 g L P
YO0 1.451913, 0rA FE S I B HEARE S0 0.004337,2 FRIE A ALAE HU ] B9 AL 254 0.003300, K AYHS e iy ik
FLHE 85 °40.004528 , i /NS B A BEALEE B 4 0.002638 . A [] B4 18 41 25 52 11 43 b 0.1%—0.9% , -1 K
0.44% , i B14 5 HA AL ARG F 5 22 S 8K, B 5 Hoh 0.7%—0.9% ; i HoAth 5855 AL ] )3 37 25 55 6 4
R 0.1%—0.5% ., 5| AR 40 IR AP 7 51 5 AN [] B A5 Y 6] (4 79 80 22 5% A8 4 LR 4.9%—5.4% , iX
FAB I A 25 0 48 T B IR AR AL AP
2.1.2 ETFHFIramEn &8 L AN

LT COT FEHFITS JPFNFg ) ML R G0 & AL o 5 SRR A0 A B 9 AN FAAERURN 8 A B 81 43y
] — 37, S5 A Bl B R R) 43T 5 51 22 5, T LATA R AS [) B B [a) A b G AEL Bk b (1B 2)
2.2 PARIEAS A ) AR 0 S ARRAE
221 RHMFLEREFO BN

ARG RS R 2 B T AR SRS 4 R Z R F IR LR 1, BR T A58 5 309 07 B LA, 9 ol
TSR A A 2% Kk T B B T s 44 2 1R BE 1 J 5552 W ( P<0.01) 5 B 17 /N s el i 24 B s 100 g et R R 28
WA IRIG & B WL R AR G A DT LS WA 25 g e ) FEA A R B W BT B 3852 0 4 R Y S T
(P<0.05) , /INEUES s 2R I B I i R AL 48 AR AR B 0 DT I Y 76 20°C T B K F 25°C 5 30C T, )5
Wi (8] JC 8 3 25 5 5 /INRU e R IR I 2 7 30 R0 A 30 300 7 s DA R R BB 46 v ) Wy R B B R i 22 5 30 D e J4g B o
T TH R AR B AR, /NBAE B R BiG 1A D B RN L R [ B D B 47 1.0 10° A i/ mL BT
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COLEH 751 0.0005 0.0016 5
0.0012 - 0.0016 o
0.0000 0.0000 HAP
voors 0.0016 0.0016 s17
- 0.0016 B33
0.0056 0.0049 HAP2
0.0016
0.0421 0.0015 ———— B23
0.0000 111 p3
0.5452 0.0028
- HAP4
0.0821 B. calyciflorus
06273 B. plicatilis
0.0000
ITS J# %1 0.0000 100% HAP4
0.0000 100% :0-0015 BI6
0.0000 100% 0.0015 S10
0.0029
0.0000 100% HAP3
0.0015 100% o0 HAPI
A 0
0.0071 100% 100% 0.0015 ooy
4| 0.0000
0.4990 100% 0.0000 HAP2
0.0074 B4
0.0433 B. calyciflorus
0.5424

B. plicatilis

2 ETF COILERAMITS FHMBENERERERHRERER
Fig.2 The phylogenetic tree of B. calyciflorus based on COI gene and ITS sequences

BERFHAMMA YT, J5 PE R JC 535 25 5 5 1 AR FE U D o B 2 0 %% 1) 2R A s e A s, A 2
e U RBY BE DTS FE 1.0x 1041/ mL B B T B & K T HALPIA W& T, 15 P (8] JC 3% 22

St HAR TS DB E 1LOX 10 4L/ mL B % F &K T 3.0x10° M/ mL W% E T, ey
5.0x10° AL/ mL B % T R EEES

x1 FAEEBEMEYEETARINMERERERRNEE NI (CFYHLbRER)
Table 1 Developmental durations of large and small B. calyciflorus at different temperatures /°C and food densities/ ( x 10°cells/mL) ( Mean+

SE)

BH AT WS Temperature B Food density
Parameters Morphotypes 20 25 30 1.0 3.0 5.0
DEP/h SM 16.90£0.34a"  9.00£0.20b*  8.10£0.29¢*  10.10£0.34A  9.00+0.20B * 8.60+0.24B *
LM 21.90+0.33a  10.00+0.26b 6.80£0.25¢ 10.20£0.27  10.000.26 9.900.26
DIP/h SM 24.90+0.60a* 15.10+0.34b* 14.10+0.41b*  16.620.49A  15.10£0.34B*  14.60+0.37B*
LM 27.20+0.56a  17.60£0.34b  12.90+0.33c 17.60£0.28A  17.60+0.34A 16.20£0.37B
DRP/h SM 73.10£3.94a" 55.30£2.73b*  43.10£2.11c*  41.77£2.53A" 55.30£2.73B*  50.60+3.30B*
LM 118.60+£5.77a  67.40£3.62b  62.10+2.09b 62.60+3.25  67.40+3.62 67.20+3.92
DPRP/h SM 18.40+1.88*  20.40+1.64 16.40£1.22 21.60+1.86* 20.40+1.64 20.00+1.85
LM 26.40+3.07  23.60+1.95 19.20+1.69 30.00+2.35A  23.60+1.95B 24.80+1.99AB

Z AL (LSD K551k ) « BAH /NG R 3R0R [F— 47 R [RIRLEE 0] 0 10 35 1 25 5, BAH IR KRS S 6R3R [ — A7 A [7) & 1 % 4 ) 0 b =8 1k 22
S MM REAR R H .+ RORARRIE AT A W2 5 (P<0.05) ; RAPAFS YA AR . DEP . IR & 7 W17 Duration of embryo period ; DIP 4/
PR BEJT I Duration of juvenile period ; DRP : A58 3 JJi I Duration of reproduction period ; DPRP ; 4 58 Ji5 81 JJi B} Duration of post-reproduction period ;
SM ;7] Small morph; LM : K% | Large morph

FE SRR 4E Ha 2% 5 39 D7 e #8552 Wi R, B R 9 2% T8 W) AS T T S5 . 20°C Bsf R AU 48 il 4% & B I B DT f 44
BB T /NSRS 1L 25°C ISP R B AR B Be VR IG A& B 0 AA: B 300 D e 44 38 354K 7 S 45 30°C BRI A AR
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B DT K TR A (R LA AR B B Dy B R iR & B DI e 2 TR . 1.0x 104/ mL &4
IR RIS s A BRI A A 5 1A D e 38 K NV AR L 3.0 10T 5.0 10° 4l L/ mL £ 4%
T, KAV SRR Be G 2 T SR AR BRI Dy s ) A T/ N AR

T RN 285 8 A R By % B RN A5 UG e HUR 3 B B B i () AL PR 38 T 26 Al 2 SRR B IR R B )
WX E HU ARG & B SR B A A BRI B 240 B 5 ( P<0.05) TS R4S HU 45 % B B BE T3
A MR (P<0.01) , M5 FDE S B0 2E HAE RS IR G & & A B B AR 58 1A Dy s 2404 5 35
(P<0.01) , 9% B MU S8 )58 BAE OSSR 45 2 & I D0 B 38 T il 2 M52 e ( P>0.05) . ANE IEIE A
BB F8 ARG & B 2l AR B A A B 400 g el 357 i g 5 %) P 3 T K VR S 3 40 s AR B B D i i £ 4 %
R V1R 88 e TR VS 4 0 s IR IR % B I AR S S D IR 1.0x 10° /N 41/ L 04 %% 75 R 400 B 35 K T e+
3.0x10°F1 5.0x 10° A/ mL BT G W& R 08 8 22 5 . A% JRIR B R W8 B Rg i i), RN Ae i
M4 R B BB K TN (R 2 Tk 3)

®2 BEMESERESEEANEHEERRRR TN RN

Table 2 Effects of temperature, rotifer morphotype and their interaction on developmental durations of B. calyciflorus

SRR 22 T ¥ MS -5 SS :

Parameters and sources Mean square Sum of square 4 F P
LK B J it Duration of juvenile period

¥ Temperature(A) 2597.15 5194.30 2 443.565 <0.01
JE 757 Morphotype( B) 64.80 64.80 1 11.067 <0.01
AXB 64.95 129.90 2 11.093 <0.01
Error 5.855 1018.80 174

RN & & WIPIHT Duration of embryo period

YR Temperature ( A) 2450.15 4900.30 2 1027.539 <0.01
JE A% Morphotypes(B) 110.45 110.45 1 46.32 <0.01
AXB 152.45 304.90 2 63.934 <0.01
Error 2.384 414.90 174

A5 i B Duration of reproduction period

¥ Temperature( A) 31373.875 62747.50 2 80.206 <0.01
JE 457 Morphotypes ( B) 29337.80 29337.80 1 75.001 <0.01
AxB 4663.55 9327.10 2 11.922 <0.01
Error 391.166 68062.80 174

HE B T Duration of post-reproduction period

¥ Temperature(A) 389.60 779.20 2 3.276 0.057
JE 25 %! Morphotypes( B) 980.00 980.00 1 8.241 <0.01
AXB 125.60 251.20 2 1.056 0.35
Error 118.924 20692.80 174

222 RHMEGRGITESH

AN I B RIS ) 8 T PRI S B0 5 O B i RG4S B 4, B T/NEEE U 5 IR 2SS %
Ab, BFE S RS AR A Ay RG4S 50 52 3R B 10 Wl 552 0 (P<0.01) , B9 %% B X PR Rl 25 A 48
TR v A B R PN B K SR AT BB R (P<0.05) |, 171 X R 25 04 e (S 38 75 i A s ) RS 1R TR A2
FITC W E T (P>0.05) , /NS B8P 34 75 AT HEACES [B]I7E 20°C B i 2K T 25°C T 30°C B, 1 f P
ZAI¥ T 5 35 25 5 5 LV A B R R D B SR I B TR B ) T T AR R S S G R AR ST A A R
A B RAE 20°C B 43 0] S K T RIIR T 25°C F1 30°C B, J WG 257 ) 32 G db 28 25 S 5 L HEAQ B[] AT Py B R 43
I3V AR FEE ) v T AR 0.5 A e AR G 5 5 LS AR S 3R AE 20°C I 5 3 v T 25°C il 30°C I, Ji5 P 4 [B] Ot .
a5 WIRRE SRR R (A B RN N B KR TE 1.0 10° MM/ mL 9% T 8 # KT 3 S Pifh )
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LT, TR Wi 02 5
3 AUBENMESEREZEEANEREERRETWR MM
Table 3 Effects of food density, rotifer morphotype and their interaction on developmental durations of B. calyciflorus

BRI % R IR Parameters and sources ¥1J5 MS S5 SS df F P
LR Bt Pt Duration of juvenile period
TYHIE Food densities(A) 43.55 87.10 2 10.52 <0.01
2524 Morphotypes ( B) 130.05 130.05 1 31.416 <0.01
AxB 8.55 17.10 2 2.065 0.130
Error 4.14 720.30 174
RN & & WIPIHT Duration of embryo period
YEE Food densities( A) 12.95 25.90 2 6.167 <0.01
JE 258! Morphotypes( B) 28.80 28.80 1 13.714 <0.01
AxB 5.85 11.70 2 2.786 0.064
Error 2.10 365.40 174
A= 5E I i B Duration of reproduction period
BYHIE Food densities(A) 1351.439 2702.878 2 4.235 0.016
JE A7 Morphotypes(B) 12267.756 12267.756 1 38.443 <0.01
AXB 286.106 572.211 2 0.897 0.410
1R2% Error 319.115 55526.067 174
A B W Duration of post-reproduction period
W Food densities( A) 261.60 523.20 2 2.289 0.104
JE A% Morphotypes(B) 1344.80 1344.80 1 11.767 <0.01
AxB 106.40 212.80 2 0.931 0.396
Error 114.29 19886.40 174

F4 FRBEMRVEETAMESAERBERERENEGREITESH P LIRER)

Table 4 Life table demographic parameters of two B. calyciflorus morphs at different temperatures and food densities ( Mean+SE)

R I 25 21 I Temperature/°C B Food density/ (x10° cells/mL)
Parameters Morphotypes 20 25 30 1.0 3.0 5.0
ML SM 124.400+6.66a* 89.200+£2.43b*  84.400+5.56b  76.400+£3.27* 89.200+2.43* 85.600+2.80
LM 142.800+7.87 a 109.200+3.86 b 96.000+1.83 b 97.200+5.50  109.200+3.86 95.200+5.38
T SM 94.450+4.29a* 65.800+0.59b*  59.270+1.17b* 63.250+2.11*  65.800+0.59 * 64.020+1.59 "
LM 106.410+2.03a  76.640+2.86b  66.700+0.88c  77.400+2.16  76.640+2.86 72.590+0.43
R, SM 6.430+0.53a  10.100+0.43b  15.600+0.88c* 5.030£0.03A * 10.100+0.43B 9.030+0.36B "
LM 6.300+0.64a 11.700+0.66b  12.300+£0.49h  8.290+0.41A 11.700+0.66B 11.400+0.72B
o SM 0.022£0.002a  0.041£0.001b  0.058+0.000c * 0.028+0.001A* 0.041+0.001B 0.040+0.001B
LM 0.019£0.001a  0.040+0.0014b  0.049+0.000c  0.034+0.001A  0.040+0.001B 0.041+0.001B
M SM 0£0" 0+0 0+0 0+0 0+0 0+0
LM 4.10+1.40a 0+0b 0.71x0.41b 0+0 0+0 0.53+0.27

ZH B (LSD #adik ) . BAR /NG S8R [F] — A7 AN [RI R BE (6] JC 8 35 1k 22 57, BLAH IR) RS = B 3R R — A7 A [ 2 1 %% 32 1) O Wl 3 Mk 22
S IRST AR ¢ RS« FORRRIES R B 122 5 (P<0.05) s ML 34 % iy Mean lifespan; T Q] (8] Generation time; Ry : ¥+ 2£ 55 % Net
reproductive rate;r,, : PFIFEHE R Intrinsic rate of population; M : JFRIR A H Mixis rate of offspring

RS BRIN §E HUAE AR GETT2A 2 X0 52 R ELE A BE A AR RT3 o 20°C I, /N0 H - 249 75 i A
THAC R Ta] 42 8 28 T AT A b, FLR A QTR AR 3 (K TR R4 1L 5 25 °C I, /N A H ) -3 A i M A S 1] Jg
LT ORANEE He;30°C I, /NS H ity TH A I ) S 25 T DR B A e (L A R 0 A A B R [ 38 1 TR
RIEE, LOXI0 DAL/ mL B LT KA & A i R4 S8 (B R IR SR B 3 K Tl
KT/ 3.0x10° AL/ mL B4 % BT, LA He i)~ 2 75 i A AR 18] 2 251 T/ AL A He 5 5.0x10°
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AL/ mL B PIRERE T R H g T T 2 T/ N AR o s AR R R S TR

T BE AN S RS 48 U A AR GE T T 2 MO R B WU 305 22 0 B 4 SR 3R WT, 3.0 10° 40 il /mL £ ) %
IR XS R A E A R AU A SR B RN (P<0.05) | JEAS RN 48 HUR -2 A7 iy TR i | P L
KRG AR A AR A B3 AR (P<0.01) T BE A 2580 0 S8 A R HU i R A N B R A
Ja RS R BF LW (P<0.05) . AH BT B0 I, 5 1R 592 75 fir 76 20°C I 2 35 KT 25°C
30°C IR, Jim 1P 25 1) D A 35 22 e 5 TR ) 0 o 2 B 23 PN SR8 4 23 S i B8 194 7 v T A U . 5 44 L A 9%
i3 HOE AUR A RAE 20°C IHE 25 T 25°C I 30°C I J5 I I JC 3% 22 5 . A5 IR EE RS2 MR IS, DR TR A oy
(- 249 765 i AT AR R i) 32 dt 38 T/ AR ol R SR KRR B /D TR, R UR R B & TR &
(%5).

x5 REMERESEREXHEERAMNELERRREGRGITFSHHZM

Table 5 Effects of temperature, rotifer morphotype and their interaction on life table demographic parameters of B. calyciflorus

ZHHN 2 F IR Parameter and source ¥ MS -7 A SS daf F P
-2 1 Average lifespan

¥ Temperature( A) 3147.92 6295.84 2 39.037 <0.01
JE 258 Morphotypes( B) 1250.00 1250.00 1 15.501 <0.01
AXB 29.84 59.68 2 0.37 0.698
Error 80.64 967.68 12

AR 1] Generation time

5 Temperature (A) 2323.237 4646.475 2 140.015 <0.01
JE A% Morphotypes( B) 457.128 457.128 1 27.55 <0.01
AXB 8.347 16.694 2 0.503 0.617
Error 16.593 199.113 12

H/EFEF Net reproductive rate

IR Temperature( A) 87.472 174.944 2 75.245 <0.01
JE A% Morphotypes(B) 1.693 1.693 1 1.456 0.251
AxB 9.263 18.526 2 7.968 <0.01
Error 1.162 13.95 12

N BT K Intrinsic rate of population

L% Temperature( A) 0.002 0.003 2 423.119 <0.01
JEZ5 5 Morphotypes(B) 7.401x107° 7.401x107° 1 18.785 <0.01
AXB 2.644x107° 5.328%107° 2 6.762 0.011
Error 3.94x107¢ 4.728%107> 12

JEARIRZE % Proportion of mictic offspring

R Temperature (A) 0.001 0.001 2 6.74 0.011
JEZ5 5 Morphotypes( B) 0.001 0.001 1 10.853 <0.01
AxB 0.001 0.001 2 6.74 0.011
Error 0.000 0.001 12

B B A S B A R ST A S RO I B RN R 5 22 0 Mral R W], 25°C 2610, B B X
o SIS R BRI SR 3 (P<0.05) TSRS R T 5 AR IR 38 R LIS 1 Ay
FEARGET A S EIIA R 3 (P<0.05) | £ 1% B FIE 25 00 ) 52 F AT FH6E 48 1R i o4 B0 IR B 35
Wi (P<0.05) , A% RILERIAZ IS, 5 RGP B 75 A 7E 1.0x10° AR/ mL )% T 85 T 3.0x10°
AL/ mL BT  TTEATE1S 5.0 10° 441/ mL £ 9% B2 F 6 1 35 28 5 5 g AR SRR N TR 4 1R
HITE 1.0x10° A/ mL B3 BE T AR T 3.0x10° 5.0 10°4 0L/ mL W8 BT J5 P 1R 2400 W 3 22
St o AFIEEY)REERRL RN KB B -1 75 A R T I (5] 44 S 38 T /N B At HC 0 £ B SR P SR
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KEHRFRTIEH(KO6),

F6 AYTEMESEREXEERAMNELBERRBEGRFITFSHHZMN

Table 6 Effects of food density, rotifer morphotype and their interaction on life table demographic parameters of B. calyciflorus

BH 25 IE Parameter and source ¥ MS SFJ5 I SS df F P
SE3 A5 Average lifespan
B Food densities( A) 244.16 488.32 2 4.05 0.027
JE 2571 Morphotypes(B) 1270.08 1270.08 1 25.773 <0.01
AXB 58.56 117.12 2 1.188 0.338
Error 49.28 591.36 12
HHACHFE] Generation time
BYESE Food densities( A) 13.362 26.723 2 1.313 0.305
JE Z58 Morphotypes( B) 563.268 563.268 1 55.344 <0.01
AxB 11.857 23.713 2 1.165 0.345
Error 10.178 122.13 12
A5 %R Net reproductive rate
W) B Food densities(A) 31.12 62.241 2 42.958 <0.01
JE A5 Morphotypes( B) 26.112 26.112 1 36.045 <0.01
AXB 1.039 2.078 2 1.435 0.276
Error 0.724 8.693 12
N ELHA K Intrinsic rate of population
B Food densities( A) 0.000 0.000 2 43.853 <0.01
JE 257 Morphotypes( B) 2.048%x1073 2.048x107° 1 5.776 0.033
AXB 1.806x107° 3.612x107° 2 5.094 0.025
Error 3.546x107° 4.255%107> 12
JEARIRAE % Proportion of mictic offspring
BYHE Food densities(A) 1.387x107° 2.774x1073 2 3.908 0.051
JE 57 Morphotypes( B) 1.387x1073 1.387x107° 1 3.908 0.071
AxB 1.387x107° 2.774x1073 2 3.908 0.051
Error 3.549x107° 4.259x107° 12

3 itig

3.1 KAUHINRUREAERE RS 05 (B R AE

HY T2 IR R st % 2 S A5 34 ) B 35 S 48 UM TR S RRAE , B LK IRy FAE W2 HOR 585850 2
OTESE A BRI B IE WS A 3 S, VFPHPHRYE COT BRI ITS J3 91X PS4 F A it — 2
WESE TIEAS A ARL #As fa H 58 U (K. tropica ) FIT T R 66 B 58 L (k. walga) 43 @ ANTE) 0 S T
I, 2 TR P OB 28 D0 B 5000 R4 F 17 3 A TR g e s R e b AR 3 B A AR 2D, Fu S8 RIS IE A0 i
BRI RN A 3BT, R B AR R A e A AN AR R INAS TR B PR 25 A BH R A . AR AT NI BIE T 25 R, Gomez
SFIKAE DNA A3 FhRic, YRS A0 R4 B2 SRt A7 9 AN IHERRR I H R4 KA AL/ 3 4
HEEAE , T, Campillo 5 R MR e 45 20 3 i BUESHF S 1T 48 45 8 46 U2 46 2 e LA R b 22 [ 1 T
AL FFIE 22 57 D 46 RO A D 5 {8 22 5 T ASREAE S AHL R b S 300 i P 48 07 v, RO JE AR 48 th TR A8
FEIEE AR IR  TTAS B — AR SE T I —4518 . A, A [R] 5o B =5 A0 R 40 Ui R IR BUR e/
AT 6.25 75 (HIER/INZE S AN 2 35 1 6] 3 B 46 U 7E COT BE R AN ITS P8 iX A>3 F-FRid BIFA
A AL AR | 1T HL AN Y PR A58 ) I A7 A B A DR 0 25 A6 e % A b i rh MR R/ N 43
AR 57T g 5 A% 5 B RIS AUR [FAA ¢ SR TN I e 2 — L RGBSR .
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Marshall 252 DL TR0 & B A2 8] (14 1 5 G H-HE S W0 A 6 R IEA TR 9, I\ ki 3 DG 36 # sl 00 7 O 114 Ak
TR P AEALE — BRI S, BV RRARAEAS T 00U ARG 254 T, S A B AR K/ INAS [ 19 )5 AR DA 3 iy 158 1 A2 4k
DR SR R /NAS [R) B S A T RET A AN ) ) A 36 S X 5, G /IS4 AR BB 8 ik, T R AR S AR A A7 BB ) ik
G, AT, Rk A MR AAF RS AT IR 5 HCREAR BT 7= A B ORI B IR H )R ) 3 Bt I AR ) 4R
PRFUA 5835 25 5 ) DR A 2 A i R A0 Ao mT DA B ) P A 2 2 IR 2 A0 3R %) i 3 S s, A e ok
T B W A L e P — 043 5 AR AT B AR A AR/ | AR et A SR AN AT 00 f8) e o ) R B AR Ak | i A — 5 TR
R N R
3.2 KEUHUNEUEAERE B ) A 0 SRR AE

¥ U AR B BORI G 2% 8 103 00 B R 6% 5 2 5 i L DIOHEE A= 5 i 4 B R R o e R & B BT A
BhF T 40 A B AL A B AHLEE ) TE YR AR R, B A B R T B BT I e Y
BTN FIRIREE , TR T, 58 HU & B R AR R 2 bl 2 R, DR b — A S 6 By £ 2R R B
DI S48 75 i AN A A i) 23 Bt R T s i e e ) R, S T DL S R A SR 4R & B i
S T LS M 25 54 AT B DR A RO B R S )T 50 YR TR O = i AR HORBUY RE R D,
SN A B EBERE T, ISR K B B, 2L = e T R R LR S SR A RIS S AR L, A F
FEEER B I, K AR A A RS0 R 6 U h AR B B Wi & & A0 SR D i DA S HEF- 24 7 i A
PR () HT Bt 5 T B ) T i S i, AR R e RN TEAR B % i B S A K T IR s s iR i & B
[ [ s 445 7 A5 A D B, 900 G s o 4 B 22 Wl e P A MR 04 A RS TR R AR AR R
TN A B SR PR AR ) 2 B I S 25 S K T SR () % B I 1) LR G FH T R & 7 R A B ) sk 1) 250 S o £ ) %
JE AR Ak I & A 2 R Ak SN AR BN AR TT LRERSRAS A 2 1 e, /0N LN 9 0 % B AR A RS
S0 E L EE R O . AR A ST T P RRE S B AR R A R Y A A AR S R 2 B
WP ) SRR T X T R AR A B E A R AR A AN Y

BT, 58 B A S TR 22 IR A R (DG T e S5 E i A i 4 B 5 i AR P
SRS 7 5 A R Y BRAN, 1 R R R R e S A B ERORI P SR R R T A AR R
2 CHEWSE R B A E A B TP SR N A s B A BRI SRR R DY AR s, K
/N 25 U AR e A HL %) 4 A B 3 R PN SR K 3% i U R % B ) e I K X AT e S AR 5L R ik
TR % AR R VA K

NATTRE 38 DA Ay AR TR 5 R A A AR B AR R A SIS R SR AT, A1 L A 000 A TR A A 118 ST 39 7 i R HHEA G T3]
SR T/NIAE AR BTG X — LSS, FREMEEWEELET , 5/ AR, K
RISV R4S B F- 2 5 A A AR B ) 3 (B 38 A K | sl 3 a3, A, AR 93 R B, R4 45T R
SR A T R RV AERE R 46 i AL BRI Dy o 2 S S5 K /NN (B P R R K e 2 (Rl 22
SRR IR B A P AN R T 5 . 20°C \25°C LA 3.0x 10K 5.0x 10° N4/ mIL £ 445 B T K RUAI/ N R 22
TEE FE5E MU v AR FE R P R KR 2 [A] X T I 35 25 57, 30°C I AU AR 1) e A B 25 0 P SR 4 % I 351K
F/NEIAS R T 1.0x 1020/ mL B4 %% B LR T AN A () 44 A= B 538 R P S0 4R ) I 38 3 T /N R
U AN B3 B AR RN R AR R R R AR ) AR B R AR AR 5 R R AR T L/ NS AR [
LR R SRR TR 5 1 B = i RN RT R AT R R B RE T, AT LURAS BE 2 Re i, 1 i A AR X
R E A R

e USRS 3R AR 77 R M G A iR A MR 18505 MEME S A B A 43 LIRSS AR e dUh e S 5
A B A B 0 7 A 52 B — R 8 P TR N ANIEAAE DR BRI R R SRR T e G
il ZRRIRPE R B 4 00 RIS v AR R 46 U/ NN AT 45 305 B AN A5 B A T 2k Hh BRIR A2
I AR, MR RIAMATZEARIEL (20°C ) T ARG M AR AS 3, R, IR A5 AR R PR B I, R A 2 4 i 2
& BUR RS PEA B L ) S 25 3 0, 31 2 AR AR AR B BE, AR EAN 23 K 4, JF 3 i iE ) gt 1% &2
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RV /N A8 T AR U AT L) Ak PIOME A 5, LAl Rp al T R R

5% 3Lk ( References) :

(1]
(2]

(6]
(7]
[8]
(9]

[10]
[11]

[12]

[13]
[14]

[15]
[16]

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]

[26]
[27]

[28]

[29]

[30]
[31]

Stearns S C. The Evolution of Life Histories. Oxford: Oxford University Press, 1992.

Marshall D J, Bonduriansky R, Bussiere L F. Offspring size variation within broods as a bet-hedging strategy in unpredictable environments.
Ecology, 2008, 89(9) : 2506-2517.

Hendry A P, Day T, Cooper A B. Optimal size and number of propagules: allowance for discrete stages and effects of maternal size on reproductive
output and offspring fitness. The American Naturalist, 2001, 157(4) . 387-407.

Sakai S, Harada Y. Why do large mothers produce large offspring? Theory and a test. The American Naturalist, 2001, 157(3) . 348-359.
Einum S, Fleming I A. Does within-population variation in fish egg size reflect maternal influences on optimal values?. The American Naturalist,
2002, 160(6) : 756-765.

Smith C C, Fretwell S D. The optimal balance between size and number of offspring. The American Naturalist, 1974, 108(962) : 499-506.
Sargent R C, Taylor P D, GrossM R. Parental care and the evolution of egg size in fishes. The American Naturalist, 1987, 129(1) . 32-46.
Congdon J D, Gibbons J] W. Morphological constraint on egg size: a challenge to optimal egg size theory?. Proceedings of the National Academy of
Sciences of the United States of America, 1987, 84(12) . 4145-4147.

Dibattista ] D, Feldheim K A, Gruber S H, Hendry A P. When bigger is not better: selection against large size, high condition and fast growth in
juvenile lemon sharks. Journal of Evolutionary Biology, 2007, 20(1) : 201-212.

Kudo S I. Intraclutch egg-size variation in acanthosomatid bugs: adaptive allocation of maternal investment.? Oikos, 2001, 92(2) . 208-214.
Marshall D J, Bolton T F, Keough M J. Offspring size affects the post-metamorphic performance of a colonial marine invertebrate. Ecology, 2003,
84(12) . 3131-3137.

Koops M A, Hutchings ] A, Adams B K. Environmental predictability and the cost of imperfect information; influences on offspring size variability.
Evolutionary Ecology Research, 2003, 5(1) : 29-42.

Fox C W, Czesak M E. Evolutionary ecology of progeny size in arthropods. Annual Review of Entomology, 2000, 45 341-369.

McGinley M A, Temme D H, Geber M A. Parental investment in offspring in variable environments: theoretical and empirical considerations. The
American Naturalist, 1987, 130(3) : 370-398.

King C E. Comparative survivorship and fecundity of mictic and amictic female rotifers. Physiological Zoology, 1970, 43(3) : 206-212.
Brendonck L, De Meester L. Egg banks in freshwater zooplankton; evolutionary and ecological archives in the sediment. Hydrobiologia, 2003, 491
(1/3): 65-84.

JEIR] AHERIE. W8 W 48 B ( Brachionus plicatilis ) 5245 T VR IR 51 557 Ak 1 981 48 D8 B O AR FE ML) 19 F 5. 38 PR R 22 42 1), 2003, 45
192-201.

BN, WG, SN, YRR SR R SRS R 2 AR RS A S I R R AR, 2012, 32(16) : 5034-5042.
WUBTA, NG T, B DUE R 48 UL ( Brachionus ) FIREIE AR B35 K A G SRS 3. AEZS224R, 2007, 27(10) : 3956-3963.

T 8. I IR AU AR R BT R R EE, 2019, (10) : 36-37.

Xi Y L, Liu G Y, Jin H J. Population growth, body size, and egg size of two different strains of Brachionus calyciflorus pallas ( Rotifera) fed
different algae. Journal of Freshwater Ecology, 2002, 17(2) : 185-190.

Stelzer C P. Phenotypic plasticity of body size at different temperatures in a planktonic rotifer; mechanisms and adaptive significance. Functional
Ecology, 2002, 16(6) : 835-841.

Czarnoleski M, Ejsmont-Karabin J, Angilletta M J Jr, Kozlowski J. Colder rotifers grow larger but only in oxygenated waters. Ecosphere, 2015, 6
(9): 1-5.

Sarma S S S, Rao T R. Effect of food level on body size and egg size in a growing population of the rotifer Brachionus patulus Muller. Archiv fur
Hydrobiologie, 1987, 111(2); 245-253.

Schroder T, Gilbert J J. Maternal age and spine development in the rotifer Brachionus calyciflorus: increase of spine length with birth orders.
Freshwater Biology, 2009, 54(5) : 1054-1065.

RETRTE, ZEA00W, Feprid. A0 A BUR A2 &R o) = AR R IE S 28 5. A 2553R, 2010, 30(13) : 3645-3653.

Vawter L, Brown W M. Nuclear and mitochondrial DNA comparisons reveal extreme rate variation in the molecular clock. Science, 1986, 234
(234) : 194-196.

Gomez A, Serra M, Carvalho G R, Lunt D H. Speciation in ancient cryptic species complexes: evidence from the molecular phylogeny of
Brachionus plicatilis ( Rotifera). Evolution, 2002, 56(7) : 1431-1444.

Sarma S S S, Pavén-Meza E L, Nandini S. Comparative population growth and life table demography of the rotifer Asplanchna girod: at different prey
( Brachionus calyciflorus and Brachionus havanaensis) (Rotifera) densities. Hydrobiologia, 2003, 491(1/3) : 309-320.

Stelzer C P. Evolution of rotifer life histories. Hydrobiologia, 2005, 546( 1) : 335-346.

Xiang X L, Xi Y L, Zhang ] Y, Ma Q, Wen X L. Effects of temperature on survival, reproduction, and morphotype in offspring of two Brachionus
calyciflorus (Rotifera) morphotypes. Journal of Freshwater Ecology, 2010, 25(1) . 9-18.

http ; //www.ecologica.cn



5504 JAE = 43 4

[32]

[33]

[34]

[35]

[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]

Ge YL, Luo T, Ge C C, Zhan R, Yu J H, Xi Y L, Zhang G. Comparison of the life-history parameters and competition outcome with Moina
macrocopa between two morphs of Brachionus forficula. Scientific Reports, 2018, 8(1) : 6022.

Ge YL, Zhan R, YuJH, Xi Y L, Ma J, Xu D D. Effects of food concentration on the life table demography and morphology of three Keratella
quadrata morphotypes. Annales de Limnologie-International Journal of Limnology, 2018, 54. 16.

GeYL, YuX]J, Zhan R, YuJ H, Xi Y L, Zhang G. Comparison of life-history parameters and effectiveness in competition with Moina macrocopa
between two Keratella tropica morphs. Limnologica, 2020, 85 125823.

Ge YL, Ge CC, Zhan R, YuJ H, Luo T, Xi Y L, Zhang G. Influence of two Keratella tropica morphson the population dynamics of thepredator
Asplanchna brightwelli. Journal of Plankton Research, 2020, 42(2) . 203-209.

FORW, EORER BORTRIR AU . JEAT: BReA AR, 1991 340-344.

I, W, BRI, MM, BRI, XV . 7T S AR R 4 I R A AR A T SRR AR A IR ] R . AR RS AR, 2014, 34
(21): 6172-6181.

Librado P, Rozas J. Dna S P v5: a software for comprehensive analysis of DNA polymorphism data. Bioinformatics, 2009, 25(11) ; 1451-1452.
Kumar S, Tamura K, Nei M. MEGA3: integrated software for molecular evolutionary genetics analysis and sequence alignment. Briefings in
Bioinformatics, 2004, 5(2) : 150-163.

Posada D, Crandall K A. MODELTEST; testing the model of DNA substitution. Bioinformatics, 1998, 14(9) . 817-818.

VEPFPE. B £ F A R R PP 4 e R A S A RIZE TR SR [ D). JEi . LU, 2011,

Fu Y, Hirayama K, Natsukari Y. Morphological differences between two types of the rotifer Brachionus plicatilis O.F. Miiller. Journal of
Experimental Marine Biology and Ecology, 1991, 151(1): 29-41.

Gomez A, Adcock G J, Lunt D H, Carvalho G R. The interplay between colonization history and gene flow in passively dispersing zooplankton ;
microsatellite analysis of rotifer resting egg banks. Journal of Evolutionary Biology, 2002, 15. 158-171.

Campillo S, Garcia-Roger E M, Martinez-Torres D, Serra M. Morphological stasis of two species belonging to the L-morphotype in the Brachionus
plicatilis species complex. Hydrobiologia, 2005, 546( 1) . 181-187.

Pourriot R. Les rotiferes-biologie//BarnabéG , ed. Aquaculture. Paris;: Tec & Doc Lavoisier, 1986 201-222.

Pavon-Meza E L, Sarma S S S, Nandini S. Combined effects of algal ( Chlorella vulgaris) food level and temperature on the demography of
Brachionus havanaensis (Rotifera) : a life table study. Hydrobiologia, 2005, 546( 1) : 353-360.

JE W, BERE TR IR SR R A i SRR A R S AR AR R W PE S ITE , 2000, 31(1) ; 23-28

BRI, SRk, ERNME, BRAL. RIS GO SR TR AL A BRI S SR K AR WA, 2020, 44(1) ¢ 206-212

FOAEN, WG, BRDF, SERNEN, fEMEEL, IRMETE. B YR R AR 02 AL R R it A A A1 R S AT I S L AR AR AR
2005, 25(8) . 1831-1837.

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

FISCEF, i, sk S BE XS AIRE R HUAR R SRR R SR . Ol ARRE, 2008, 36(29) ¢ 12725-12726, 12728-12728.

Meadow N D, Barrows C H Jr. Studies on aging in a bdelloid rotifer. II. The effects of various environmental conditions and maternal age on
longevity and fecundity. Journal of Gerontology, 1971, 26(3) : 302-309.

BHEmT, W, AR, YRR RBEXTHDE B RS A Ar R G T SRR SRR RS, AR SE I, 2011, 22(5) ¢ 1287-1294.
B4R, ARMEBE, TRBER, Rz, M. HhR VU PR R B M £ 1) 9 I X0 =5 AL R e 0 2B 3% SRR BV 53 S ). A 25244l 2017, 37
(22). 7718-7728.

TAOREE, ERTE, PhIR, SRR R A X SR R AR HU( Brachionus diversicornis) AL A R G ESE R . WHIAFLE, 2013, 25
(2):295-301.

Xi Y L, Huang X F. Temperature effect on the life history of three types of Brachionus calyciflorus females. Chinese Journal of Oceanology and
Limnology, 2004, 22(2) . 192-197.

Fussmann G F, Kramer G, Labib M. Incomplete induction of mixis in Brachionus calyciflorus: patterns of reproduction at the individual level.
Hydrobiologia, 2007, 593(1): 111-119.

Timmermeyer N, Stelzer CP. Chemical induction of mixis in the rotifer Synchaeta tremula. Journal of Plankton Research, 2006, 28 (12):
1233-1239.

Ma Q, Xi Y L, Zhang J Y, Wen X L, Xiang X L. Differences in life table demography among eight geographic populations of Brachionus
calyciflorus (Rotifera) from China. Limnologica, 2010, 40(1) . 16-22.

Gilbert J J. Population density, sexual reproduction and diapause in monogonont rotifers: new data for Brachionus and a review. Journal of

Limnology, 2004, 63(S1) . 32-36.

http ; //www.ecologica.cn



