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Effect of hatching strategy and food concentration on the stem female’ s

population growth in two strains of the rotifer Brachionus calyciflorus
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Abstract; Rotifers with cyclical parthenogenesis produce resting eggs to cope with adverse environments. It is generally
assumed that resting eggs remain in dormancy until the environment is suitable, and then the hatched stem females establish
new populations through parthenogenetic reproduction. However, it has been noticed that some resting eggs hatch soon after
being produced, known as early hatching phenomenon. It remains unclear if different hatching strategies may affect growth of

the stem female's clone populations. This study investigated the effect of hatching strategy and food concentration on growth
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of the stem female's clone populations generated from strain D1 ('strain with wide temperature niche) and H1 (strain with
narrow temperature niche) , of the rotifer Brachionus calyciflorus. We set two hatching strategies (early hatching (EH) vs.
late hatching ( LH)) and two food concentrations ( high food concentration ( HF, 2 x 10° cells/mL) vs. low food
concentration (LF, 5x10° cells/mL) ) in the treatment, generated four experimental groups ( LH-HF, LH-LF, EH-HF,
and EH-LF) for each strain. Each experimental group included ten replicates. Two way ANOVA results showed that in D1
strain, hatching strategy and food concentration had significant impacts on the maximum population size (P=0.002), but
there was no interaction between the two factors (P = 0.911). The maximum population number of EH group was
significantly higher than that of LH group (£=0.001). In H1 strain, the above two factors also showed significant influence
on the maximum population number ( P<0.001) , but there existed interaction between the two factors ( P<0.001). In HF
groups that food concentration was not the limiting factor, the maximum population number of group EH was significantly
lower than that of LH ( P<0.001) , which differed with D1. Under high food concentration, the population density threshold
for trigging sexual reproduction in D1 EH group was significantly higher than that in LH group (P =0.041). In HI,
however, it was on the contrary (P =0.022). In H1, the sexual reproduction rate under peak population density of EH
group was significantly lower than that of LH group (P=0.044), while no such difference was observed in D1. In brief,
hatching strategy of resting eggs affected growth of the stem female clone population in different ways, which may due to

adaptation to their natural habitats.

Key Words: hatching strategy; Brachionus calyciflorus; population growth; sexual reproduction ratio; food concentration.
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Table 1 Observed environmental data in Xihai during April to November

Hby T M2 a A pI PN
Month Temperature/°C pH Chlorophyll a/( mg/m?®) Biomass/ (%10 ®pg) Depth/cm
4 11.80+0.05 7.63+0.07 6.56+2.20 693.49+64.69 107.33+20.43
5 19.71+0.08 7.72+0.03 4.56+0.35 354.25+38.65 131.33+21.07
6 24.56+0.01 7.55+0.01 6.98+0.50 347.45+22.22 112.67+23.31
7 25.42+0.09 7.44+0.01 8.42+0.45 151.08+14.37 120.33+21.85
8 28.01+0.03 7.84+0.01 1.67+0.16 190.29+17.42 114.00£22.61
9 26.44+0.04 8.25+0.02 1.12+0.07 145.27+£14.98 129.33+21.63
10 18.53+0.07 7.89+0.09 0.84+0.09 139.58+23.41 127.83+23.91
11 9.69+0.10 7.03+0.02 1.53+0.70 193.64+17.41 124.67+17.13
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FTAESEUG S . SCIRSE 45 5 LU Y B £ R R (Mean + SE) %ok, 225 BB M KEGE K 0.05, 2858153
Bk 1 SPSS 20.0 #cf, 31:2K FH Origin 9.0 1R,
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Fig.1 Population growth curve of different experimental groups( Data are shown as Mean+SE)
D1 SEJR AL A i R s H 28 I BE AR 2507 4 2 5 LH-HF : BRI AL- T W)W B2 5 LH-LF : MEME AL - IR B MWk B2 5 EH-HF IR Ab-R B ; EH-
LF; R4l (R e B2

2.1.2 Logistic TG
XA SR AR RE R IR AT T Logistic 7 FLA, IRA% K or BUAGTHE LS R, 36 2 Fin, Bk
HI1 5 R RS BT P SE B0 AL 3G R BE BRI , FLAR 45 2 R AR AP b AL B 8OR

R 2 Logistic FIEMAER

Table 2 Results of Logistic population growth equation stimulation

BE e o . 28 ke ik ' .I*J%i@t’tﬁ WAL
Strain Treatment Sample size Environmental capacity Intrinsic growth rate R—szquared
K+SE r+SE R*+SE
D1 LH-HF 7 26.000+7.537 0.305+0.031 0.946+0.011
LH-LF 5 9.600+2.502 0.193+0.055 0.966+0.012
EH-HF 5 46.400+7.033 0.384+0.012 0.978+0.010
EH-LF 8 28.375+3.235 0.279+0.016 0.972+0.009
H1 LH-HF 10 201.500+10.647 0.273+0.017 0.967+0.009
LH-LF 7 4.714+0.892 0.028+0.008 0.764+0.043
EH-HF 9 38.333+5.270 0.175+0.014 0.964+0.008
EH-LF 6 8.500+1.057 0.051+0.011 0.526+0.031

D1 ; T iR A= 2547 5 & Strain with wide temperature niche ; H1 R IR AR S 5 & Strain with narrow temperature niche; LH-HF . WAl - = B
e Late hatching-high food concentration; LH-LF . W% 8% 1k I £ 4 MK Late hatching-low food concentration; EH-HF ; 5§ b= Y Early
hatching-high food concentration; EH-LF. Bk (L e i Early hatching-low food concentration
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Fig.2 The intrinsic growth rate of each treatment( Data are shown as Mean+SE)
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2.1.4 KRR
AR T 25 5 A A AT AR R 25 40 BT SR X R R R R B AT T AR A 4t
W 3 frs , WAL SR & Yk B W [ 5 D1 R 1 e KRR SR B W 23 A3 (P=0.002) , I
P& Z [ AAFAE L BEAER (P=0.911) , B4 PR S i o e KORPRE R EAE T, o, AL X 3R X D1 Al R )
I KRR I 25 (P =0.001) , EYIHREEXT D1 i R B i KR AR A B 5% (P=0.004, /81 3) .

®3 MUAMREEVRENRE DI RAMBEHEXMHNEZATESNER

Table 3 Two-way ANOVA result of the effects of hatching strategy and food concentration on maximum population size in D1

NP3 A

BEIEAEHA! Corrected model 40.447 3 13.482 6.941 0.002
FHE Intercept 507.944 1 507.944 261.511 0.000
JEALX) IR Hatching strategy 27.322 1 27.322 14.067 0.001
E Wk Food concentration 20.986 1 20.986 10.805 0.004
SEEALXT X W)V ¥ Interaction 0.025 1 0.025 0.013 0.911
B2 Error 40.789 21 1.942

J3t Total 614.000 25

% IE Y 53T Corrected total 81.236 24

AL X8 SRR ik B T PR 3R 0] il 3R H R R R &S i BT 35 2R B2 R (P<0.001, % 4) , HT A Z
[ AFLESE HAEHI (P<0.001) o SEALXTSEXS HI i 2R SRR AR 52 12 2 (P<0.001) , IR FEXT HI At &
B e KRR IRE B R I 3 3% ( P<0.001, 1K1 3)
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x4 MUAMRERVRENRRE HI RAMBEHEXMANEARHTESTER

Table 4 Two-way ANOVA result of the effects of hatching strategy and food concentration on maximum population size in H1

" I ” #yJy . ..
Source Sum of square Mean square >
1 IEARHY Corrected model 754.158 3 251.386 225.864 0.000
HREE Intercept 935.700 1 935.700 840.705 0.000
EAEXT 5K Hatching strategy 91.986 1 91.986 82.647 0.000
B Food concentration 428.558 1 428.558 385.050 0.000
SEEAL T SR B WM Interaction 148.452 1 148.452 133.381 0.000
B2 Error 31.164 28 1.113
ST Total 2066.000 32
FEIEAY BT Corrected total 785.322 31
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3 BABARKFMBEHENILE (BEERR N MeanSE)
Fig.3 The maximum population size of each treatment ( Data are shown as Mean+SE)

JoAE LR RR HA G2 B 22 5% P < 0.05

22 HMA
2.2.1  PPEHIRACHEBERT AR fh i 2

P i ZR S ) A B TR A SR 2 1 4 BT/, D1 2 HIL 5 2245 S 6 4 AR IR A8 R B Bl 25 1% % ) )
FER RS, D1 SR P MR KA EER R 25 5 R, LW — 5256 41 P9 A [R) v B B 22 1) A 728 S 3
H1 & LH-HF 4109 55 IR A 3B i fe =, LH-LF F1 EH-HF P2k 2 EH-LF ffi%,
222 FSLIOAURNEETT AR A TA T AR B S A R

X5 B EA TR BOT i i 5, AR BIVR ™ 25 AL BT A AT A HEA T SR R 7 22 0 BT 20K, Rt

http ; //www.ecologica.cn



&t
e

7984 2 SO Eire 40 4

0.5

0.4 -

03

02 F

FIEEHE A% Mixis ratio
PR A2 Mixis ratio

0.1

O-I 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18

I5f ] Time/d

B4 BAOIEHER IR EEEA & (BERR N : Mean+SE)

Fig.4 Mixis ratio curve of each treatment ( Data are shown as Mean+SE)
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