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Response to light in first and second stage zoeae
of eight freshwater shrimps

Akira Araki'’

, Keiko Ideguchi® and Tatsuo Hamano"”

Abstract : The vertical migration of the first stage of five diadromous atyids (Caridina multidentata, C. typus, C.
leucosticta, C. serratirostris, Paratya compressa) and two diadromous palaemonids (Macrobrachium japonicum, M.
formosense) and a non-diadromous palaemonid shrimp (M. nipponense) and second zoeae of C. multidentata and M.
formosense were observed under different light and salinity conditions. The first and second zoeae spread over
the whole of the water column during darkness, and sank to the bottom under the light independent of the
various salinity and light conditions, though there were slight differences among species. The swimming ability
of the zoea is limited, thus this vertical migration is considered to be not useful for homing migration. This
vertical migration at night is considered to be useful in order to feed on organic material and avoiding

predators on the bottom.
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Fig. 1. Experimental apparatus to observe the
reaction of zoeae of atyid and palaemonid
shrimps to light.
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Fig. 2. Relative irradiance of the white, red, green,

and blue fluorescent lamps used in the
present study.

Table 1. Scores of Vertical Position Index (VP)

Score Position of larva”
10 0 - 10
9 10 - 20
8 20 - 30
7 30 - 40
6 40 - 50
5 50 - 60
4 60 - 70
3 70 - 80
2 80 - 90
1 90 - 100

Y 0cm at top and 100cm at bottom in a
cylindrical tank.
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X ENZAE T B EOMEAKE, EBMG LY 10, 20,
30 3 RICEIET 5 2 LI X D o TR E) & Bl%% - Lk
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Fig. 3. s and VP values describing responses of the first zoeae of Caridina multidentata to five light conditions under

three temperature and five salinity combinations.
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Fig. 4. I and VP values describing responses of the first zoeae of Caridina typus to five light conditions under
three temperature and five salinity combinations.
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Fig. 5. I and VP values describing responses of the first zoeae of Caridina leucosticta to five light conditions under
three temperature and five salinity combinations.



IEHY T ORI T BIE 17

VP FEL L7ze 2 OOl CREEERE Lz, &0 z =
KinkEd, BRI A O F 72132k (1 = 1.1-88,

VP = 50-100) %@L, WK, wo< b & FRE~k KEBOHRT, L XAXIIEDOALD, BEOE, oF
A72(I5 = 1.0-53, VP = 1.9-70), B 1V T T7IClkx5B L, DHOET ¥ T OEOFENIC L o TORRIBIZIEE L WS

TR DI L FIARICHE , BIGG 10 BRI ENZ L T B o7z (Fig 6)o —HIS, KBELOKP~DERIL, W
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Fig. 6. Is and VP values describing responses of the first zoeae of Caridina serratirostoris to five light conditions
under three temperature and five salinity combinations.
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Fig. 7. Is and VP values describing responses of the first zoeae of Paratya compressa to five light conditions under
three temperature and five salinity combinations.
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Fig. 8. 15 and VP values describing responses of the first zoeae of Macrobrachium japonicum to five light conditions
under three temperature and five salinity combinations.
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Fig. 9. I, and VP values describing responses of the first zoeae of Macrobrachium formosense to five light
conditions under three temperature and five salinity combinations.
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Fig. 10. Is and VP values describing responses of the first zoeae of Macrobrachium nipponense (the estuary group)
to four light conditions under three temperature and five salinity combinations. All zoeae in salinity 0 at

15°C and 20°C died in less than 30 minutes.
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LI END, IVL XY IE DL S AN 8
EICESH, Y b X3 TRIVEDEES DT T
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Fig. 11. Is and VP values describing responses of the second zoeae of Caridina multidentata to five light conditions
under three temperature and five salinity combinations. All zoeae in salinity 0 died in less than 30

minutes.
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conditions under three temperature and five salinity combinations. All zoeae in salinity 0 died in less

than 30 minutes.
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