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1 2 5
Tab. 1 Camparion on population paraneters of D aphnia magna in five culture volumes under two temperatures
20 25
50 50 100 200 400 1000 50 50 100 200 400 1000
Culture wlumes (mL)
5.2 8.5 4.9 4.9 4.8 4.8 4.3 5.3 4.7 4.7 4.6 4.6
Mature time (d)
. . 8.8 12 9.5 9.5 9.5 9.5 7.6 8.0 7.1 7.1 6.7 6.7
First brood time (d)
2.65+ 2.49+ 2.34+ 243+ 251+ 254+ 2.38x 211 2.25+ 245+ 2.70+ 2.72%
M ature body length (mm) 0.21 0.01 0.09 0.04 0.03 0.02 0.32 0.02 0. 00 0.00 0. 06 0.01
14.8 £ 96 + 82.3+ 328+ 296.7+ 290.3+ 5.3+ 44.3+ 64.0+ 283.7+ 524.3+ 525.7+
First brood size (ind. ) 7.1 36.4 25.1 28.8 36.7 27.0 10.3 3.1 11.4 5.5 18.7 26.8
537 538 1175 1371 2152 - 242 522 1036 1782 3085
M aximal population size (ind.)
253.1+ 317.4
No. cumulative offpring (ind.) 35.1 57.4
10.2+ 5.02+x 5.6+ 3.2+ 1.9+ 4.5+ 5.0 51+ 4.3+ 3.0z%
Maximal population density at - -
. . 1.0 0.3 0.2 0.2 0.2 0.4 0.2 0.0 0.1 0.1
unit volume (ind. /mL)
. . - 17 13 9 9 9 - 9 11 11 11 13
M ale gppeared time at first (d)
Ephippium gopeared time at - - 22 - - 19 - 15 15 - - 17
first (d)
o 0 0 1 0 0 814 0 3 5 0 0 359
No. ephippia (ind.)
4.34+ 2.94+ 3.01+ 3.25+ 3.32+ 3.42+ 4.38+ 2.66*+ 2.84+ 3.11+ 3.32+ 3.54%
Body length at the end of the ex-
. 0.17 0.03 0.02 0. 00 0.04 0.03 0.14 0.01 0.01 0.12 0.04 0.01
periment (mm)
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Fig 2 Relationship betveen culture wolume and the maximal population size of D aphnia magna under two temperatures
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EFFECT OF TEM PERATURE AND CUL TURE VOLW EON POPULATION
DY NAM IC AND SEXUAL REPRODUCTION OF DAPHN IA MAGNA STRAUS

MENG Qiong"?, DENG Dao-Gui*®, DU Hao', FENGNi-Sha’, YANG Xi and L IANG Jing-Jing
(1 College of Aqua-life Science and Technology, Shanghai FisheriesU niversity, Shanghai 201306;
2 School of Life Science Huaibei Coal Industry Teachers College Huaibei 235000; 3 State Key Laboratory
for Freswater Ecology and B iotechnology of China, Institute of Hydrobiology, Chinese Acadeny of Sciences Wuhan 430072)

Abstract: Under wo tamperatures(20 and 25 ) and five culture volumes(50, 100, 200, 400 and 1000 mL) , popula-
tion dynamic and sexual reproduction of D aphnia magna which cane from Huaihe river were studied in thispaper. The re-
alts showved that: (1) At same culture volume, the mature time and the first brood time of D. magna shortened with the
increase of temperature. The mature body length of D. magna increased with the increase of culture volume at same tean-
perature. The mature body length of D. magna in the 1000 mL group was (2. 54 £0.02)mm at20 and (2. 71 £0.01)

mm at25 . (2) At the initial stage, the population size could increase rapidly through parthenogenesis However, popu-
lation grovth of D. magna was evidently limited at lowver culture volumes The maximal population size of D. magna in
the 1000 mL group were 4 timesat20 (2152 ind. /1000 mL) and 13 timesat25 (3085 ind. /1000 mL) higher than
that in the 50 mL group. It had significant relationship betveen the maximal population sizesof D. magna and culture vol-
umes(P <0.01, n=15). The first brood size of D. magnawere (96.0+36.4) ind. /50mL, (82.3+25.1) ind. /100 mL,

(328.0+28.8) ind. /200 mL, (296.7 £36.7) ind. /400 mL and (290.3 £27.0) ind. /1000 mL at20 , and was
(44.3+3.1) ind. /50mL, (64.0%11.4) ind. /100mL, (283.7 £5.5) ind. /200mL, (524.3 +18.7) ind. /400 mL
and (525.7 £26.8) ind. /1000 mL at 25 , regectively. (3) During the experiment, the males occurred in all the
groups The nunber of male of D. magna increased with the increase of population size. The number of male of D. magna
in the 1000 mL group was obvioudly higher than that in other culture wolumes at 20 , and the highest male percent
reached 36%, and the maleswas induced in the first broods The number of male was positively correlated with the maxi-
mal population size of D. magna (20 : P<0.01, n=15; 25 : P<0.05, n=15). (4) Itwas totally produced 814
ephippiaat 20 and 359 ephippia at 25 in the 1000 mL group, which produced by the offgring of the mother, while
a few ephippiawere produced by the mother or no ephippia gppeared in the other groups The percent of enpty ephippia
anong ephippiawas61. 18% at20 and 99.16% at25 in the 1000 mL group. During the experiment, the percent of
ephippia containing the resting eggs in the 1000 mL group was up to 20% at 20 . Itwas likely that lover temperature
and population size might be wo important factors that caused sexual reproduction and produced the resting eggs in D.

magna.

Key words Daphnia magna; Population dynamics Male, Ephippiun; Resting eggs



