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The compensatory growth following starvation and optimum food density in two

strains of Moina mongolica Daday (Cladocera: Moinidae)

ZHAO Wen, XU Xian-Zhong, ZHOU Yu-Ying, HE Zhi-Hui  (Key Lab. of Hydrobiology in Liaoning Province, Dalian
Fisheries Universitys Dalian 116023 ,China). Acta Ecologica Sinica,2005,25(8):2103~2108.

Abstract: Two experiments were conducted in order to determine the optimum food density of Moina mongolica and to clarify
M. mongolica have or not the phenomenon of compensatory growth. The test animals were two strains of Moina mongolica
(Jinnan strain and Neimeng strain) in this study. Jinan strain of M. mongolica was collected from Lake Xiaochi in south of
Shanxi Province in 1982; Neimeng strain of M. mongolica was collected from Lake Zhagesitai in Inner Mongolia in 2002.
Laboratory-reared M. mongolica juveniles ( age was less than 2h ) obtained from parthenogenetic females were used for the
experiment of ; a monoculture of Chlorella pyrenoidesa (in exponential phase of growth) was offered as food for M. mongolica.,
aerated and Nucleopore-fltered sea water (FSW) of salinity 32~ 33 with the required volume of distilled water, and culture
water was changed every two days. All the experiment were conducted at temperature (2540.5) C and light intensity 2000~
3000 Ix. A photoperiod of 14h light:10h dark was maintained for culturing and testing.

The effects of food densities (C. pyrenoidesa. 0, 0.1X10*, 0.5X 10", 1X 10", 5X10*, 30X 10", 100X 10", 150X 10",
250 X 10*, 300 X 10%*cell * mL.~ ") on body length, heart-throb, reproduction, life span and intrinsic rate of increase of two
strains M. mongolica were studied in Experiment 1. Results indicated that the optimum food density for growth and
reproduction of two strains of M. mongolica was 250X 10" cell »+ mL~*

The compensatory growth of two stains of M. mongolica following different periods of starvation (i.e. 0.5, 1, 2, 3, 4
and 5 d) was studied in experiment 2. The results indicated that M. mongolica have completely compensatory growth effects in
recover feeding following 0. 5d starvation, while those prexiously starved 1~2 d and 3 d. have partially and no compensatory
growth capacities, respectively, after refeeding.
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Table 1 The effects of different food density on population growth parameters of Moina mongolica (Jinnan strain)

)
Food density Life-time One time Developed period Lif Reproduction Instantanaeous
Jlre-span
(X10*/mL) fecundity fecundity before reproduction P frequency rate of increase
0 3.8540. 025"
0.1 3.8240.014*
0.5 3.7640. 036"
1 4.2140.026"
5 1.52-40. 014 0.25+0.014" 8 7.9-+£0.014% 1* 0.04640. 063"
30 12. 340021 2.4340.023" 7 13.2+0. 046" 1° 0.334+0.017%
100 15.1+0. 026% 2.78+0.019" 6 17.4+0. 025" 2 0.417+0.029"
150 28.940. 016" 5.7240.035¢ 5% 25.640.031" 2.5 0.49140.014°
250 30. 64+0. 025" 5.98+0.005¢ 54 28.740.012" 2. 5% 0.52440. 055¢
300 27.340.017" 4.7440.012¢ 5¢ 24.840. 022" 2.5° 0.493+0.017¢
(p<<0.05) The values of different superscripts in the raw are significantly difference (p<Z0. 05)
2 % ( )
Table 2 The effects of different food density on population growth parameters of Moina mongolica (Neimeng strain)
()
Food density Life-time One time Developed period Lif Reproduction Instantanaeous
Jlie-span
(X10*/mL) fecundity fecundity before reproduction espa frequency rate of increase
0 3.6+0.014"
0.1 1. 3+0.024"
0.5 4.240.035"
1 4.5+0.012°
5 1.30£0. 014 1.1940.023* 7.5 5.8040.015" 1" 0.02740.039*
30 11.2-4+0. 032" 2.04+0.006" 6. 8" 11. 940. 023" 1.5% 0.314+0.026°
100 17.340. 023" 3.57+0. 024 6" 17.5+0.036" 2 0.336+0. 026"
150 24.940.015" 4.9040. 031" 5 24.24+0.014° 2.5° 0.365+0.017"
250 26. 340. 009" 5.6240.016" 5 29. 840. 036" 2.5 0.442+0. 02"
300 23.840.018" 5.4840. 025" 5¢ 25.740.011" 2. 5% 0.39740. 02"
(p<<0.05) The values of different superscripts in the raw are significantly difference(p<C0. 05)
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Table 3 The effects of starvation time on population growth parameters of Moina mongolica (Jinnan strain)
(o)
Starvation Life-time One time Developed period Lif Reproduction Instantanaeous
.11e span
days fecundity fecundity before reproduction P frequency rate of increase
0d 41.840. 043" 5.5240.012° 5a 15.7240. 034 2. 5a 0.43540. 016"
0.5d 38. 60. 028" 5.54+0.016" 5a 15.4340. 019" 2. 5a 0.427+0. 024"
1d 26.3240.016" 4.48+0. 039" 5a 14.3540. 038" 2. 5a 0.383+0.014"
2d 18.540. 023a" 3.4540.043" 5a 12.94+0. 026" 2a 0.34440. 024"
3d 1.540.013a 0. 48=40.009a 6a 5.9640. 025a la 0.06040. 058a
4d
5d
(p<<0.05) The values of different superscripts in the raw are significantly difference (p<C0. 05)
4
Table 4 The effects of starvation time on population growth parameters of Moina mongolica (Neimeng strain)
() )
Starvation Life-time One time Developed period Lif Reproduction Instantanaeous
.11e span
days fecundity fecundity before reproduction P frequency rate of increase
0 39.840.031" 6.67+0.011° 5.5a 16.2540. 017" 2.5° 0.46240. 045"
0.5 37.540.017" 6.17+0.015" 5a 16. 3740. 024" 2.5" 0.452+0.017"
1 28.340.021° 5.2640.014° 5a 14.7540. 027" 2.5° 0.401+0.03"
2 13.540. 025aP 3.84=+0.036a 6a 11.2640. 015" 2b 0.36340.012"
3 3.6+0.005a 2.1940. 026a 6a 5.8240. 036a la 0.03840. 027a
4 2.9240. 009a
5 2.0240.025a
(p<<0.05) The values of different superscripts in the raw are significantly difference (p<C0. 05)
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Fig. 3 The effect of the different starvation time on body length of Fig. 4 The effect of the different starvation time on the heart rate
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