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Abstract; The life history characteristics of Brachionus rubens and B. urceolaris whose taxonomical status remains
controversy was compared at 18°C , 23°C , 28°C and 33°C by means of life table method and with 3.0 x 10°cells/mL of the
algae Scenedesmus obliquus as food. The results showed that with the temperature increasing, the durations of pre-
reproductive and reproductive periods, average lifespan, generation time and life expectancy at hatching of the two rotifer
species decreased significantly, but the reverse was true for the intrinsic rate of population increase. The duration of post-

reproductive period of B. rubens at 28°C was similar to those at 23°C and 33°C, and the duration of post-reproductive
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period of B. urceolaris at 28°C was also similar to that at 33°C. Both the number of produced eggs and the net reproductive
rate of B. rubens was the smallest at 33°C , but was similar at the other three temperatures. Both the number of produced
eggs and the net reproductive rate of B. urceolaris was also the smallest at 33°C , but was the largest at 28°C. At 18°C,
23°%C as well as 28°C , the duration of pre-reproductive period, the average lifespan, the life expectancy at hatching and the
generation time of B. urceolaris were all significantly longer than those of B. rubens, but their durations of reproductive
period were similar. At 33°C, the duration of reproductive period, the average lifespan, the life expectancy at hatching and
the generation time of B. rubens were all significantly longer than those of B. urceolaris, but their durations of pre-
reproductive period were similar. At all the four temperatures, the number of produced eggs, the intrinsic rate of population
increase and the net reproductive rate of B. rubens were all significantly higher than those of B. urceolaris, but their
durations of post-reproductive period were similar. B. rubens appeared to be an r-strategist because of its lower life
expectancy, but higher reproductive and population growth rates. In contrast, B. urceolaris seemed to be a K-strategist for

its lower reproductive and population growth rates, but higher life expectancy.

Key Words: Brachionus rubens; B. urceolaris; temperature; life history characteristics
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1.2 #HEHRE

Y T IR T WA K AR R IR A 33 ~34°C Y ARHFKs e i IR L B M 33°C , FEAR % 5°C BiR 2514
BHEBARREE . SCHRT, PR R 318 TIREE R 18 23 .28%C 1 33°C ) 4 MEIRKBEL AT o3
2 BB, IER N Sem A8 50 ml FIBEBAT AL FR AL, LABERE M 3. 0 x 10°cells/ml FyAh A HHSE 4
HEEY . FEIREET , SR E A R RO BB ER 1 K, RINSE £ R — M, M55 AR i
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B DL, BURIREAL g AT IS0 0 . SCRd AP, B3 1R 8 h IRZE 1 IR, 3E R 48 7= IR A P4k ) i 4l A
BRI TEE B, I B R4 B FE 24h B8 1| REFFRWOF BRI BN 3.0 x 10° cells/ml 4B
WAEE TR S E R R AR P 2 2 PR ] E AR B R B AR — 3. LB 2R MRS T
Hiko
1.4 A3 SR ORI J5 vk

SRR EE AR
1.5 BARMGiH BT

B T7 225047 (One-Way ANOVA) 3L AT IR BEXS £ 2 A R SRR , XHRE A 35 B i) i 2 5 34
PEATZE A (BN F 280k, LSD) s X [ —iEBE P iR & A r RSN 2 7 BB IAT 0% ; B
EMIKFEBCE N p <0.05, FrA MBHRGTHEE M Hrigfe et Bt SPSS 11. 5 HiffT.
2 H#R
2.1 HFEBEFH B E

A FHREE T 208 fe MR E B A& EEA T OB R A= R R 1 fim. BERTTZ0H
TR IR BE X PR 0 A SR AR S A S P 3 A R B R A AR B R R (XL R A T
5, F WK N 339.975.110. 147 \16. 485 ,230. 543 F17.921,p {HI < 0.01; X RE B BT, F HKIK
h169.804 .91.499 .15.820,190. 060 F111.300,p {E¥ < 0.01) , FEERERTE , B4 02 A A= 58 Ry HA FAE:
SR 3 I LA RSP 39 7 i 2 B 2 A A . 40 R HAE 28°C T B AR BE R B3 T A5 23°C A 33°C [ ¥ B
EWER, RE B RTE 28°CH 33C T WAHBH NI R ERNZER . LFRRRKT&INETEZCT
/N, A 3 NELBE [A) 0 B3 i 22 57 5 TR R 4 A ™ B Bt 7E 33°C R e/l (H7E 28 C iR K. BN 43
Wrab SRR, WIFh A8 s ) AR FE AT ARSI AP 3 A i SR BE R B AR R (R 2) o

*1 AEBETAERREANESRERRRRIERTMRAR=INE P50+ fRdEiR)
Table 1 Durations of principal developmental stages and number of produced eggs of B. rubens and B. urceolaris at different temperatures
(mean = SE)

2% Parameters % Species 18C 23C 28°C 33C
HFERTI (h) LRI B, rubens 40.00 +0.83%* 25.3 +0.62" 16.00 +0.00° 13.00 +0. 814
Duration of juvenile  AFIREFER4S B. urceolaris  48.33 £1.77* 37.33 £0.79" 29.33 +0.79¢ 14.33 +0.68¢

t-Ke 56 (t-test) t =-4.3,p <0.01 ¢t=-11.9,p <0.01 ¢ =-17.0,p <0.01 ¢t =-1.3,p >0.05
HEFER (h) LIRS I B. rubens 134.33 +4.79* 85.33 £2.19" 74.00 +3.06° 50.00 +2.94¢
Reproductive period &R B4 B. urceolaris  147.33 +7.06* 89.33 +4.66" 74.33 £5.58° 27.67 £1.92¢

t-K 56 (t-test) t=-1.5,p >0.05 ¢t=-0.8,p >0.05 ¢t=-0.1,p >0.05 ¢ =6.4,p <0.01
A E (h) LRI B, rubens 27.67 +2.59* 16.00 +2. 46" 11.33 £1.59% 9.33 +1.04°
Postreprodutive period ~ #ZAR B4 B. urceolaris ~ 23.33 +2.68* 17.67 +1.86" 11.00 +1.51°¢ 6.33 £1.07°

t-Ke 56 (t-test) t =1.2,p >0.05 t =-0.5,p >0.05 ¢ =0.2,p >0.05 t =2.0,p >0.05
EHHAr (h) LIRSS B, rubens 202.00 +4.55* 126.67 £3.59" 101.33 £3.11° 72.33 £3.21¢
Average life-span R4 B. urceolaris  219.00 +6.94* 144.33 +4.90" 114.67 £5.36° 48.33 +2.13¢

t-K 56 (t-test) t =-2.0,p <0.05 ¢t=-2.9,p<0.05 ¢t=-2.0,p <0.05 ¢ =6.2,p <0.01
FEBRE (ind. ) LI R4 M B. rubens 20.7  1.1* 22.8 +1.1* 20.4+ 0.8° 16.2 +0.9"
number of eggs TR % B. urceolaris 8.9 + 0.5° 8.6+ 0.4* 11.5+ 0.9" 6.5+ 0.6°

t- K5 (¢-test)

t =10.0, p <0.01

t =12.2, p <0.01

t =7.2, p <0.01

t =9.0, p <0.01

* A FRFRRFE—FTBIR AR LB ERZER(p> 0.05) ;383 [F  The same letters indicate no significant difference among the means in the
same row (p > 0.05) ; the same as in Table 3

X PR H IR ) 2% SR 2 R G BT I A IR R AT (Y R R A R R, 18 \23°C A 28°C T AL AR HLI
A LRI 3 B - 2 A A S T AR R i, T A B 3 P 7 3 [ T 3 22 5 533 C N AL AR
0 A BRI I R 2 7 A K T A e i, A SR N 7E P B M R B 2 5 . AR T Pifhe
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HAYESE R I T B 2 5, MALE B - I B B E R T RE R R (R 1),

®2 ABRERHMEBRERLBHEREHE(y,b) EEBA(, D) MEHFES(y,ind. ) 5BE(x,C) BHXER
Table 2 Relationships between durations (Y, h) of pre-reproductive period and reproductive period, as well as average lifespan of B. rubens
and B. wurceolaris and temperature(x, °C)

S8 LIPS [m] )= 77 7 BEWRL
Parameters Species Regression equations Significance test

H:FE R Duration of juvenile LI B B, rubens =0.1167 «* -7.7567 x + 141.870 R*=0.92,p < 0. 01

y

TR R B B. urceolaris y = —0.0400 2? -0.1600 x + 63.6733 R*>=0.84,p < 0. 01

H: 58 3] Reproductive period LI R B. rubens y =0.2500 x> —18.037 x + 375.477 R*=0.76,p < 0. 01

TR RS B. urceolaris y =0.1133 2% —-13.260 » + 345. 560 R*=0.72,p < 0. 01

S #Ai Average life-span L RS B. rubens y =0.4633 x* -31.917 x + 623.697 R>=0.87,p < 0. 01
y

TR A L B. urceolaris =0.0833 «? ~15.083 x + 459.417  R*=0.84,p < 0. 01

2.2 FHERMEHEE

AR BE T 418 R e s MR iR PR A TG SR AN S R AN & 1 FNE 2 Bl FRURT I, A
PIFEMRIR P AAE R R, iR TG I R . B IR TR , 4008 R A BT TG (9 A A TR Uy 168
96 .80h 1 48h, 77 1% ) i 1< i [ 4K < g 264,168 ,136h 1 104h; Tp bR 8 48 HL A7 15 B foe L i[RI U Hy 160
112 ,80h F 32h, 7715 F B 1< B[R4 IR A 296,200 ,160h F1 72h,,

W& IELBE F) T im7 , P Hh B 3R ey W1 L B B [ R BB W TR i 4, R (B W K. AREET,
AERRUNEHRE TERERER(E 1 ME2),
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Fig.1 Survival rate and fecundity of B. rubens at different temperatures
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Fig. 2 Survival rate and fecundity of B. urceolaris at different temperatures
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PR AT HER AR B AR A R B E R (B RS, F AWK R 517. 118.,10. 928 .435. 937 FI
653.439 ,p {E < 0.01; Xff R E R MT S, F [EHKIK K 137. 628 ,16. 684 .269. 434 F1 474. 975 ,p {E 1 <
0.01) . FEZBREERTHE , BiFhFe B Az Ay 309 28 AR A 18] 357028 W (2. 35 0 45 5, T b 20 A0 P 2048 K R D)5
WEMM K, 28 R R AT RTE 33°C T R/, 7EHAh 3 MR R TR & M E R wRE R Rk
FEERTE 33°C T8/ (B7E 28°C R ik BT BN , 76 52 00 150 B A 1L B 31 Bl P , W 6 B A e P 23
KR GRS E A AE [ Y 5IR B 2 2R (R 4) o

®3 TRBETIBERRHMEREERHAMBNRERKE(,) BEEER,) EGHE (o) R EE(T) (F%L = brdER)
Table 3 Intrinsic rate of population increase (r,,) , net reproductive rate (R, ) , life expectancy at hatching (¢,) and generation time (T') of B.

rubens and B. urceolaris at different temperatures (mean + SE)

25

(UES

Parameters  Species 18C 23C 28°C 33C
r,(/h) LR H B. rubens 0.0297 £0.0006**  0.0497 + 0.0004" 0.0715 +0.0006° 0.0878 +0.0020¢
IR R4 B. urceolaris 0.0190 +0. 0006* 0.0276 = 0.0002" 0.0405 +0.0018¢ 0.0605 +0.0024¢
t- K 5 (t-test) t =12.7, p <0.01 t =56.6, p <0.01 t =16.6, p <0.01 t =8.7, p <0.01
Ry(ind.) 1R R4 L B. rubens 20.47 £0.78* 22,19 1.11* 19.49 £0.64* 15.44 +0.86"
IR R4 B. urceolaris 8.60 +0.24* 8.35 +0.22° 10.869 +0.91" 5.62 £0.42°
R (t-test) t =14.5,p <0.01 ¢t =12.2,p <0.01 ¢ =7.8, p <0.01 t =10.3, p <0.01
e(h) LR B, rubens 198.00 +1.15° 122.33 +3.28" 97.33 + 1.45¢ 68.33 +3.76¢
FIREE RS W B, urceolaris 215.00 +5.57* 140.33 +5.04" 110.67 +3.53¢ 44.33 +2.33¢
t- R 5 (t-test) t =-3.0,p <0.05 ¢t =-3.0,p <0.05 ¢t =-3.5,p <0.05 t =5.4,p <0.01
T (h)  4¥R% 8 B. rubens 117.08 +1.83® 72.66 + 0.79" 51.25 + 0.64° 38.47 £1.70¢
FRARE B L B. urceolaris 127.32 +3.04® 84.56 + 1.06" 69.15 +1.04° 30.68 +1.42¢
R (t-test) t =-2.9,p <0.05 t=-90,p<0.0l t=-14.6,p <0.01 t =3.5, p <0.05

IR BT IRE T, 218 R 48 R i A P B K R v A A R AR B R TR B R 18
23°C AN 28°CF R R A48 L A A A S R A AR () 3 K T R AR iy, H 33°C R AR (3R 3) o

R4 ERERHNEREERBMFMBAEERKE(r,,/ h) BEEFEE(R),ind. ) EGHPE (e, h) MEREE(T,h) 5RE(x, CT) EH
X7
Table 4 Relationships between intrinsic rate of population increase (r,, /h) , net reproductive rate (R,, ind. ), life expectancy at hatching

(ey, h) and generation time (7, h) of B. rubens and B. urceolaris and temperature(x,C)

28 Fhk ] )= 7 BEWRL
Parameters Species Regression equations Significance test
r, (/h) LI R B. rubens r, = —0.00004x> + 0.0058% - 0. 0633 R?=0.99, p <0. 01

r, =0.0001x% —0.003x + 0.037

FRRE RIS W B. urceolaris R*=0.98, p <0. 01

R, (ind. ) LTRERH I B, rubens R, = —0.05782> + 2.5902x —7.289 R>=0.79, p <0. 01
TR R B. urceolaris R, = —0.04983x% + 2.41161x —19. 199 R?=0.52, p <0. 05
eo(h) LTRERH I B, rubens e, =0.0583x% —4.0100x + 77. 688 R>=0.98, p <0. 01
TR R4 B, urceolaris o =0.01044% — 1. 88541x + 56. 927 R?=0.97, p <0. 01
T (h) LR B. rubens T =0.3164x* -21.283x + 396.929 R?=0.99, p <0. 01
TR RS B. urceolaris T =0.0429x% -8.293x + 260. 18 R?=0.97, p <0. 01

3 itig

R WA AN E T RERESETZ— RSUITEGREY], A I8 B BE T R ) A 58
SR E BT, 5 4 EER T W B T B BIR R W AR AR A R IME R T X — A

Pourriot Ay , ZEETH 70 2 ML T , 6 S PR B K o 00 B 22 3t BB e T R s 2 7 B A 6l ko B A 3
AI) D, AR AR AR . R AT B W 4 BRI R G 22 7 6 18], (EL A A= 58 00 O I A AR T R
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FEP B K R AR ERCR L R AP B, ABFF 455 30H BRI .

HE BRI A B R R RN B A R SR, A B I AR phe S T o 7 B e 3 T v )
R B R, HARRE TSR I, B T AR A I A, B ok 7 B R 2 B T 7 B [
204 1 B 3R 5 A R, 2 e 6 7% 0 i) s e, 7 B UK, S R R Y, ARBRSE R, 18.23°C (28C
TLE R BRGNS N B R E AR, AR E N EREERTEE, RO ERR K
PR R TR R, I S R MBS KRR TR R h .

STRE R s AT R R 4 o B T3 75 i A A 00 R 0 T A () 8 i 25 L B 14 TR /) , L 9L
AR RS R AR K T8 R4 d, 18,23 28C FapiRi B HOE W H MK T8R4 ik, i
33°C T AL R4S AEIE i )2 EL AR R A K, X T BE RS R S8R R A M 1L, L R 4 R T it 75
IR

RTE R R, B XL R M TR B B i A% R AE TR A RED ™ . B R, AT R4 R
B MBS R AL RE AR . FUHIERE, RS fRE ALk S s LR R
BRKKFRFR . BATCH, BT RS & & I R 2 & R FIvk BE 1 B 2 ma s, ot & % & B BE
B E 5 RO D RS R K S HOZ LR R BRI E SR RN B E N X HRIE R
ABFFACLE R AR R R B T e 2 R R AT LB BT A TS S A E R B T . Ah AR R
o o1 5 2R ) T A A ) A 355 S AT 25 5 1 AT AN, %6 Hh o R ) 0 22 53t T BB R v IR A IR ST 45 SR R 2. 4R
BERZ AFEERLEFNERENTERE,

JiE M fe B RE G RS & B, 76 15,20 .25°C #1 30°C 4 MR P, TRE B BABETE 25C T ARK
r.fB. AW, HEEIRE N TR, RE B RN B KRR K, 74 iR ZERIEE, 7] 87
TREHRZEWZES . BETCH, RRGMHRNELERE (B, calyciflorus) FE4E R H (B. plicatilis)
FF 58 B4 B (B. angularis) R Y BLIE K R 510 I (6] 0 2 R AETEE P

PR AE A RN AR B SR A0 A I RSP P B A R v . B AR R ER T AR S R
SRR IO RN B R B, TSR AR B ARG FR ) AT AS B 7E 4 8 451 T B0 B R R RE 28 B S 03 , 7T 1A
VX FIRR IR T T A A0 S SRS R b Fe 9, Walz™ 88 SR A AR 8 3% 5 1 X M R R 56
HFETE M B 48 B8 ( Keratella cochlearis) FIRPRFIE K ARFAEREAT T HLESHE Y, R LA R R B2 X3 E , T
ETE A R R k-0 R R AR R R IFFAIE S T B g5 . ARBSE R MEH R R AR X B
Tt B AR VA SR RRIE AT T RIS , RINALRE A AR 1 o o-X 3R, (AIE AR A a2 IR
5 AR P B K R T A DR R o O S 7 R 0 3 Py B4 SR B o D R R v M 2 A 2R,
a8 k-Xt K& .
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