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Rearing and reproduction procedure of Tigriopus japonicus for
ecotoxicology studies in a small apparatus
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Abstract : The harpacticoid copepod Tigriopus japonicus were selected as test organism to develop the acute
and chronic toxicity test method using a marine zooplankton. The rearing conditions such as kind of feed,
density, temperature and light intensity were evaluated based on reproductive characteristics of 7. japonicus
such as growth rate, brood size, spawning interval and sex ratio. The usage of non-living feed such as
formula feed for fish caused a decrease in the growth rate and brood size and a delay in the spawning,
although, T. japonicus fed by the phytoplankton, Tetraselmis tetrathela grew and reproduced normally.
Therefore, T. tetrathela was selected as a feed. The phytoplankton density of 10*- 10°cells/mL was
appropriate for rearing of this zooplankton species. In order to examine other parameters, 7. japonicus was
fed with T. retrathela (10°cells/mL), and reared at the density of 0.4, 2 and 10 individuals/mL. Results
showed that the density of 10 individuals/mL suppressed growth rate and brood size. The density below 2
individuals/mL were suitable for the reproduction of this species. Temperature also affected the reproductive
characteristics. The growth rate, spawning period and spawing interval decreased at the lower temperature
of 16°C. On the other hand, brood size (nauplii/egg capsule) was larger in T. japonicus cultured in lower
temperature of 16°C than higher temperature of 25°C. Temperature also affected sex ratio of T. japonicus,
and the female percentage in the population cultured at lower temperature (16°C) than the acclimatization
temperature. The female percentage increased by passage through the generations. These results suggest that
T. japonicus should be acclimated during several generations before the start of the toxicity test, and that
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temperature of 25°C was appropriate for the rearing and reproduction of T. japonicus. No effect was
obsereved by the intensity examined between 200 and 10,000 lux. The light intensity of 4,000 lux is chosen
because it is sufficient for the photosynthesis of the feed phytoplankton (7. tetrathela).

Keywords : Tigriopus japonicus, toxicity test, rearing method, reproduction, test organism
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Fig. 1 Schematic diagram of the apparatus for the isolation of nauplius larvae.
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Table 1 Difference of maturation period and number of matured individuals in second generation of Tigriopus japonicus

reared by several kinds of feed

Maturation period

(day)

Feed Matured / Total
Minimun Mean Maximum
Phytoplankton (Tetraselmis tetrathela) 12 12.3 14 6/6
Formula feed for Kuruma prawn 16 16.3 17 6/6
Dried powder of shrimp 13 14.8 18 6/6
Soy bean powder 16 16.5 17 2/6
Wheat flour 14 15.0 16 576
Formura feed for fish 13 15.3 18 6/6
Formura feed for a turtle 12 14.7 17 6/6

Table 2 Number of brood and ratio of matured individuals in first and second generation of Tigriopus japonicus reared

by several kinds of feed

First generation

Second generation

Matured / Total

brood number Matured / Total

(No / egg capsule)

Feed brood number
(No / egg capsule)
Phytoplankton (Tetraselmis tetrathela) 20.1
Formula feed for Kuruma prawn 11.3
Dried powder of shrimp 22.9

Soy bean powder 1.0

Wheat flour 21.1
Formura feed for fish 27.6
Formura feed for a turtle 23.7

6/6 21.3 6/6
2/6 32.1 6/6
1/6 37.3 6/6
576 31.6 2/6
576 24.1 576
5/6 31.0 6/6
5/6 25.7 6/6
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Fig. 2 Changes of spawning intervals in first and second generation by several kinds of feed.
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Fig. 3 Changes of growth and maturation rate by each rearing density.
* Indicate the first day observed these events.
Two sets (1 and 2) of experiments were made for each rearing density.
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Fig. 4 Changes of brood number spawned from an egg capsule by the density of individuals.
* Significant difference was recognized between 2ind./mL and [0ind./mL (p<0.05).
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Table 3 Changes of the maturation period in three generations of Tigriopus japonicus reared by different temperatures

Temperature Maturation period (day)
C) First generation Second generation Third generation
16 19 18 18
20 12 13 14
24 10 10 10
28 9 8 7

Table 4 Changes of spawning period in three generations of Tigriopus japonicus reared by different temperatures

Temperature Average spawning period (day)*
(T) First generation Second generation Third generation Average of 3 generations
16 19.0 £0.9 20.1+1.0 18.8+0.6 19.3+1.0
20 146 £1.4 14.1%0.8 13.8+0.7 14.1£1.0
24 11.8 £0.8 10.3%1.0 10.7%0.5 10.9%1.0
28 11.2*14 9.2+0.9 9.9+1.2 10.0+1.4

*Average = SD
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Fig. 5 Changes of spawning interval by the rearing temperature.
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Fig. 6 Changes of brood number spawned from an egg capsule among the generation (first, second and third generation)
by each rearing temperature.

* Significantly different (p<0.05) from other two generations in each temperature.
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Fig. 7 Changes of brood number spawned from an egg capsule by rearing temperature.
* Significant difference (p<0.05) was recognized among all temperatures.
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Fig. 8 Changes of sex ratio (percentage of female) in the generations from first to forth by several rearing temperatures.
* Significant difference was recognized between f2-f3 (16°C), f2-f3 (20°C), f3-f4 (20°C) and f2-f3 (28°C).
** Significant difference of fl was not calculated, because of N=I.
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Table 5§ Changes of brood spawned from Tigriopus japonicus reared under three luminous intensities

Luminous Number of brood (brood / capsule) Coefficient
intensity (Lux) Minimum Average =SD Maximum of variation
200 7 27.5%£10.6 51 0.385
4,000 2 18.0+ 9.1 35 0.506
10,000 3 21.1% 8.7 42 0.412
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