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Allozyme analysis on the summer population of Brachionus calyciflorus (Rotifera) in
Lake Jinghu and reproductive variation among clones

ZHANG Lei, XI Yi-Long™, DONG Li-Li, WEN Xin-Li

College of Life Sciences; Anhui Normal University, Wuhu 241000, Anhui, China

Abstract Patterns of genetic variation among Brachionus calyciflorus clones collected during summer from Lake Jinghu,
Wuhu (China) were determined using vertical polyacrylamide gel electrophoresis of isoenzymes. Two of the six enzymes
assayed-malic dehydrogenase ( MDH) and glucose phosphate isomerase ( GP1) —were variable, and were selected to
screen the 16 clones obtained from field collections. Four composite electromorphs formed by combining isozymes variants
were found in the 16 clones. The asexual and sexual reproductions of the four clones (clone A, B, C and D), each of
which was randomly selected from the four composite electromorphs respectively, were compared under four concentra-
tions (1.0, 2.0, 4.0, 8.0%10° cells/mD of alga Scenedesmus obliquus. The results showed that there were significant
effects of food concentration, clone and their interaction on the instantaneous rate of population increase, mixis rate, fer-
tilization rate and resting egg production of B. calyciflorus. Among the four clones, instantaneous rate of population
growth, mixis rates fertilization rate and resting egg production of Clone D were all the largest; but the growth rate of
Clone B as well as the mixis rate, fertilization rate and resting egg production of Clone A were the smallest. There were no
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significant correlations between food concentration and the rate of population increase of Clone B as well as the mixis rate
and fertilization rate of Clone A, B and C. However, the relationships between food concentration and the rate of popula-
tion increase of Clone A and C were significantly curvilinear, with the regression equation Y=0.019X? —0.209X + 0.638
and Y=0.042X>—0.402X + 0.852, respectively. The relationships between the food concentration and the instant rate
of population increase, the mixis rate and the fertilization rate of clone D were all significantly curvilinear, with the follow-
ing regression equations Y= —0.052X> + 0.609X — 0.667, Y =0.994X? — 15.763X + 73.424 and Y= —0.251X> +
15.940X — 15.446, respectively. We conclude that the phenomenon of “clonal coexistence” exits in the summer popula-
tion of B. calyciflorus from Jinghu Lakes and some clones display significant variation genetically and ecologically [ Acta

Zoologica Sinica 51 (4): 678 —684, 2005].
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Electromorphs of glucose phosphate isomerase (GPI)

The left is electromorphs, and the right is diagram. G1 and G2 indicate the two observed patterns. Mobilities are expressed per-

centages and indicate the migration distance of each band relative to the brom-phenol blue tracking dye.
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The left is electromorphs; and the right is diagram. M1 and M2 indicate the two observed patterns. Mobilities are expressed per-

centages and indicate the migration distance of each band relative to the brom-phenol blue tracking dye.
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Table 1 Data on studied clones

TobE it 41k R A KA R KA
Designation Electromorph Frequency Collection station Collection date

A G2-Ml 0.1875 /NAIX. (Small section) 2004.7.9

B G1-Ml 0.5 KX (Big section) 2004.7.12

C Gl -M2 0.125 KBIX (Big section) 2004.7.9

D G2—-M2 0.1875 Ki#IIX (Big section) 2004.7.25

G = glucose phosphate isomerase. M =malic dehydrogenase.
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YA=0.019X>—0.209X+0.638

(R?>=0.676, P<0.01)

Ye=0.042X>—0.402X+0.852

(R*=0.644, P<0.01)

Yp= —0.052X>+0.609X - 0.667

(R%*=0.947, P<0.01)
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Table 2 Reproductive parameters of four B. calyciflorus clones at four food concentrations (mean + SE)
B TR I B 19 K VRAZ MEAAR T 43 VR A M A 2K PRI R ™
it (Food levels) (Instant rate of (Mixis rate) (Fertilization rate) (Resting egg production)
(< 10° cells/ml) population growth) (d~1) (%) (%) (ind. /10 ml*3d>
1.0 0.458 +0.097 20.6+£13.2 0 0
A 2.0 0.278+0.059 14.7+5.0 5.5+5.5 1.7+1.7
4.0 0.113+0.018 5.6+4.3 0 0
8.0 0.175+£0.052 12.9+£3.8 0 0
1.0 0.096 £0.048 21.2+3.3 16.7+16.7 6.0+2.0
B 2.0 0.211£0.071 14.5+3.8 0 4.3+2.3
4.0 0.090 £0.028 29.0+2.6 0 11.0+1.0
8.0 0.116 £0.096 30.4+7.0 8.3+8.3 20.3+2.4
1.0 0.579+0.048 14. 1.4 16.7+16.7 0
c 2.0 0.064 +0.040 17 1.4 0 6.3+0.7
4.0 —0.007 +0.025 12.6+3.2 0 3.3+1.7
8.0 0.318+0.161 17.3+6.1 1 5.0+2.0
1.0 -0.119+0.007 62.1+£13.0 0 0
D 2.0 0.358+0.038 39.9+2.0 15.9+4.3 5.3+1.7
4.0 0.931+0.023 29.3+2.2 44.1+2.9 4.0+0.6
8.0 0.885+0.136 10.5+2.3 96.0+2.0 120.0t12.1
3 VUANEYEE NS R d 4 A TORE I AR TE S B WU 3 07 22 50 i 4 R
Table 3 Results of the analysis of variance on the reproductive parameters of four B. calyciflorus clones at four food concentra-
tions
SES T TERR I 1 R RASMEAR T 2% IRASHER S R & PRHI B =
(Factors) (Instant rate of population growth) (Mixis rate) (Fertilization rate) (Resting egg production)
7% (Clone) *% *% *% %
TWEE (Food concentration) % * *x *x
TR X W (Clone X Food
concentration)
BFEMAKFE: * P<0.05, *xP<0.01. Significance levels: * P<0.05, »*P<0.01.

v D ORPEET IR AR T R (Y, %)
AR MEAZ KGR (Y, %) ¥WERYHEE (X,
X 10° cells/mD) [H] 5 fHEARG, [RIH 7 FE 50 504 -

Y. =0.994X% - 15.763X + 73.424

(R*=0.768, P<0.01)

Y= —0.251X%+15.940X — 15.446

(R*=0.988, P<0.01)
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