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Effects of long- and short-term successive parthenogenesis on life history and

genetics characteristics of Brachionus calyciflorus

GE Yali, XI Yilong~
College of Life Sciences ,Anhui Normal University, Provincial Key Laboratory of Biotic Environment and Ecological Safety, Wuhu 241000, China

Abstract . Life history characteristics and patterns of genetic variation of three Brachionus calyciflorus clones with differently
biochemical genetics and different durations of successive parthenogenesis were compared by means of individual culture and
vertical polyacrylamide gel electrophoresis of isoenzymes ( PGM, GPI, MDH). The results showed that the durations of
post-reproductive period and the numbers of offspring produced by per female in her life of all the three rotifer clones after
long-term successive parthenogenesis (the number of generations was over 200) were similar with those after short-term
successive parthenogenesis (the number of generations was about 12) (P>0.05), but the differences in all the other life
history characteristics differed with the rotifer clone. Of all the three rotifer clones, the embryonic developmental times of
clone A and clone D were significantly affected by the duration of successive parthenogenesis ( P <0.05), and the
embryonic developmental time of clone A after long-term successive parthenogenesis was shorter than that after short-term
successive parthenogenesis, but the reverse was also true for that of clone D. The durations of juvenile period of clone B and
clone D were markedly affected by the duration of successive parthenogenesis (P<0.05), and their durations of juvenile
period after long-term successive parthenogenesis were shorter than those after short-term successive parthenogenesis. The

duration of reproductive period of clone D was significantly affected by the duration of successive parthenogenesis
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(P<0.05), and the duration of reproductive period after long-term successive parthenogenesis was longer than that after
short-term successive parthenogenesis. The mean lifespans of clone A and clone D were markedly affected by the duration of
successive parthenogenesis ( P<0.05), and their mean lifespans after long-term successive parthenogenesis were longer
than those after short-term successive parthenogenesis. The percentages of mictic daughters of clone A and clone B were
significantly affected by the duration of successive parthenogenesis ( P<0.05), and their percentages of mictic daughters
after long-term successive parthenogenesis were higher than those after short-term successive parthenogenesis. The neonate
volume of clone D was markedly affected by the duration of successive parthenogenesis (P<0.05) , and the neonate volume
after long-term successive parthenogenesis were smaller than that after short-term successive parthenogenesis. The starvation
times of neonate of clone A and clone D were significantly affected by the duration of successive parthenogenesis ( P<
0.05), and their starvation times of neonate after long-term successive parthenogenesis were shorter than those after short-
term successive parthenogenesis. Clone affected significantly embryonic developmental time, durations of juvenile and
reproductive periods, mean lifespan, number of offspring produced by per female in her life, and volume and starvation time
of neonate (P<0.05), duration of successive parthenogenesis affected markedly duration of juvenile period, mean lifespan,
percentage of mictic daughters and starvation time of neonate ( P<0.05) , and the interaction between clone and duration of
successive parthenogenesis influenced embryonic developmental time, duration of reproductive period, mean lifespan, and
volume and starvation time of neonate ( P<0.05). Among the three rotifer clones, the embryonic developmental times, the
durations of reproductive period and the numbers of produced offspring of clone A and clone D were all similar, but were
shorter or less than those of clone B. The durations of juvenile period and the neonate volumes of clone B and clone D were
all similar, but were shorter or larger than those of clone A. The mean lifespan and the starvation time of neonate of clone A
were both the shortest, and those of clone B were the longest. Compared with the rotifer produced after short-term
successive parthenogenesis, the rotifer produced after long-term successive parthenogenesis had a shorter juvenile period, a
shorter starvation time of neonate, a longer mean lifespan, and a higher percentage of mictic daughters. Electromorphs of
the three enzymes assayed for the three rotifer clones were the same between the individuals produced by the rotifers after

long- and short-term successive parthenogenesis.

Key Words: Brachionus calyciflorus; parthenogenesis; life history characteristics; allozyme
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T %S M King F Zhao 115",
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K SPSS et o3 B Xt iR B AR AT o b o RIS A 2% 2R I s S BT IE AR A R I IS A
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PR 1] 19 28 B A PG4 o AR 37 D ARAE A SR X ] — B R A 0 AR R 300 32 e I 2 LIS 1 R 22 T 45 A 1
SR 25 R W E A TS A AR R
2 HRESW
2.1 AEHAYAE TS SRR

RIS A R R 3 A sa RS L AR FE S D7 s R A AR — A v B 7 0 S AR R RN e T 22 AR
WA B A AR (B 4 TG B 35 B 22 524 (P>0. 05 ), Ho B A 1 S0 R i 7 S0 A e ) 34 25 TCMME A B 1) R 2
] By 2 S 2 DR S R S D T S 3 SR, A R D SERese Bt ARG 7 I 1) 37 2 25 OIOME A= 7 D7 31 1)
ERM(P<0.05) , A va Rt i K % S IO A= 5 5 i G % 7 eF [B) S 25 o T G 2 IO A B s, 1T D ek
5 A SEREAHR ;B FI D SERERS A4 A Y B i 32 4 S AINME AR 8 D S A 35 52 e ( P<0. 05) , B2 sl
0 A U 8 IR 2= 59 I A 0 A 9 B3 g sl 32 3 R T e B S IO A 9 0 5 D s B e 1 2 B 0 Dy el A2 34 25
DI A= 5 A S 5200 ( P<0. 05) , HAS 1 3% S I A= 5 5 i A 0 ok 28 T 00 S pIOE A 5 )5 s A RN D
o A A RS- 24 i A 1 S IO A 5 Dy B ) d 2 (P<0. 05 ) , HL 2 /> o B A HUR 0 o 2 IE A= 5 5 1
Yy am 8 0 K TR 2L OO A 55 05 5 A RN B s Raede t i e AR IR S MEIR A 53 53857 3% S PICHE A= 5 77 491 1) S
EFM(P<0.05) , H 2 A va Pt A< A% 22 e AR B8 S 7= 19 5 A P TR S8 ME A B 436 38 W 2 v T B i
PIHEA B )5 5 D va RS H i 2l A AR R AZ % 2L IOUHE A 78 D7 19 1) 4 25 52 ) ( P<0. 05 ), HL 1% 2 IOHE A= s e 7™
P LI AR S 2 /N T I e N AR B 5 5 A R D S RS AL (%) 2 AR TR L gk o 1) 32 372 S8 AIE A= 7 1 191 7 i 3
S (P<0.05) , H 2 A~ sa Rt B 0137 S AIOME AR B8 5 20 (A A0 TRt DT LR s 1] 12 S 2 8 T 00 32 28 TGO 2 s ([
1K),

F1 ELEIMBEEERAX 3 M REZEEREL AT EHERMM MR RIS ITER
Table 1 Independent-samplest-test for the effects of duration of successive parthenogenesis on the life history characteristics of three Brachionus

calyciflorus clones

Z 8 Parameters TZRE Clone ! df P
JHIG & B B )/ h A -4.014 16. 000 0.001
Embryonic developmental time B 2.013 30. 000 0.053
D 4.136 25.484 0. 000
HRBT B /h A -1.426 88.201 0.157
Duration of juvenile period B -3.805 138. 000 0. 000
D -6.777 48.148 0. 000
HEFE IR/ h A 0.970 20.915 0.343
Duration of reproductive period B -0.947 38.000 0.350
D 2.511 25.962 0.019
A S5 i /h A 1.317 39.000 0. 196
Duration of post-reproductive period B 0.780 38.000 0.440
D 1.678 39.000 0.101
V- Ffi/h A 3.088 36.854 0.004
Mean lifespan B -0.812 39.000 0.421
D 4.216 39.000 0. 000
TR E A A -0.126 38. 000 0.900
Number of offspring B -0.176 41.000 0.861
D 0.192 41.000 0.849
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Z%1 Parameters FEE Clone t df P
TR MEA T 5328/ % A 2.450 22.325 0.023
Percentage of mictic daughters B 2.150 41.000 0.037

D 0.664 29.578 0.512
KRR (x10° pm?) A 0.872 60. 000 0.387
Neonate volume B 1.093 60. 000 0.279
D -2.868 38.326 0.007
LA YU ]/ h A -18.998 46.000 0.000
Starvation timeof neonate B -1.603 35.122 0.118
D -8.396 39.291 0.000
] o
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Fig.1 Life history characteristics of three Brachionus calyciflorus clones after long- and short-term successive parthenogenesis

XU Z T 220 W45 AR ], o X de U IR IG5 IS 18] R AR Bl ik ARSI DI S35 i e R A
AR — A v i B S AR A AR IR R B T LRSS T 24 0825 OS2 ( P<0. 05) 5 1422 AIUME A 5 D 301 0 4
AR BT S 75 i e AR ME IR T 23 AR A AR 1 T 4L B ) 2 7 25 19
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TSN LE 58 1y 31 18] 1) 58 B AR IR A9 IR AR 7 IS T8) ARSI D I S35 2 i Al PR/ N AR (4 TR DL IR s
[ A B AN (P<0.05) o 3 FhocReRe da], A SRR D safi bt i IIRIG K & I 1) | A= 58 301 1y isf M1 e
PR —LE T = (S AREC AR AEES W3 0 TR/ T B sglE e e A 5o RESE i G (AR B I B 0 40 (A (A B 2
BFERKTH/NT B FI D seBEse e, 5 W 00 035 1255 5 A SeRE 4 th A% ~F- 24 75 i A 2J (A A4 i 411 B 1]
YR, T B e RS IR AR i, ST R 032 5 AT A B 9 8 ML ), 103 5 AIOME 2B B T 1904 SR Y 4l 1A
I B 73 T RN 03 A% 4 TS DL ) 49 S 25 i T 3003 5 ATCME A LI 190 8 L, S5 7 i S 25 T R 003 5 AT A 5
Je e R TR S EAR 1 7024 2 v T U] e ST A s 9 R R (K 2)

R2 REMEZNBEEHPNELERRRETEFEIXMHNNERAESNER
Table 2 Two-way ANOVA of variance for the effects of clone and duration of successive parthenogenesis on the life history characteristics

of Brachionus calyciflorus

Z4 Parameters A Influencing factors df SS MS F P
LG & B IFIE]/h 17 22 PIUHE :
BRI 7 R SIS . 1 13.370 13.370 2.601 0.110
Embryonic Duration of successive parthenogenesis (D)
developmental time L% Clone (C) 2 144.574 72.287 14.062 0.000
CxD 2 187.907 93.954 18.777 0.000
S BE i s/ h 17 2 fIUE 1
AL KA A _ 1 211687 211.687  26.685 0.000
Duration of Duration of successive parthenogenesis (D)
juvenileperiod L% Clone (C) 2 340. 009 170. 004 21.431 0.000
CxD 2 25.108 12.554 1.583 0.207
WD /h V7 2 fIUHE ’
AR SESCAI AT B . I 316.698  316.698 1.198 0.276
Durations of Duration of successive parthenogenesis (D)
reproductiveperiod 5iF% Clone (C) 2 17305.474 8652.737 32.732 0.000
CxD 2 1811.387 905. 693 3.426 0.036
H 5 W1 iRt /h i 2 Tk A 5 T 3
SRR SRR A0 _ 1 573.485  573.485 4.438 0.057
Duration of Duration of successive parthenogenesis (D)
post-reproductive Lf%E Clone (C) 2 381.377 190. 688 1.476 0.233
period/h CxD 2 26.125 13.063 0. 101 0.904
14 75 i T L HEA: 58 1 )
1 1366.382 1366.382 5.797 0.018
Mean lifespan/h Duration of successive parthenogenesis (D) 366.3 366.3 ?
L Clone (C) 2 19334.757 9667.379 41.015 0.000
CxD 2 2939.268 1469. 634 6.235 0.003
Rt I, ﬁ,*m%ﬁiﬁi}ﬁ,ﬁﬁ . 1 0. 840 0. 840 0.050 0.828
Number of Duration of successive parthenogenesis (D)
offspring 5iF% Clone (C) 2 436.000 218.000 12.300 0.000
CxD 2 12.300 6.130 0.350 0.708
YELZR i HA R SR i¥an
WLMEATIreR/% AL , 1 0.517 0.520 8.580 0.004
Percentage of Duration of successive parthenogenesis (D)
mictic daughters 5if% Clone (C) 2 0.009 0.000 0.070 0.930
CxD 2 0.135 0.070 1.120 0.331
; ) LR B
AIRIABY (10 - ELE M2 AL , 1 1.362 1.362 0.436 0.510
Neonate volume Duration of successive parthenogenesis (D)
SakE Clone (C) 2 72.79%4 36.397 11.662 0.000
CxD 2 33.765 16. 883 5.410 0.005
Lk s [ i B2 DI A 1
ijﬁgmﬂm‘m YL/ LA%ML%}TJM . 1 15018. 667 15018. 67 100. 046 0.000
Starvation time of Duration of successive parthenogenesis (D)
neonate L% Clone (C) 2 6226.424 3113.212 20.738 0.000
CxD 2 3288.242 1644. 121 10.952 0.000
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Fig.2 Electromorphs of three allozymes of three Brachionus calyciflorus clones after long- and short-term successive parthenogenesis
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