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Comparison of survival and growth in adult pelagic shrimp
Sergia lucens between deep and surface seawater cultures
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Abstract

Pelagic shrimp, Sergia lucens, is an important commercial species of which fisheries are
endemic to Suruga Bay. Although the wild shrimp are known to live for about 15 months,
adults survived at most one month in previous culture studies. Therefore we challenged to
keep the adult shrimp longer in the laboratory by using clean and cold deep-sea water (DSW)
pipelined from a depth of 687 m in Suruga Bay in 2004. In the present paper, growth and
survival of wild shrimps (nine or ten individuals of 10.15-11.69 mm in carapace length (CL))
were compared between two culture media, DSW and surface seawater (SSW, pipelined from
a depth of 24 m). The shrimps were fed Artemia nauplii and kept individually in 1 liter
beakers controlled at about 15 °C. As the result, the average periods of survival were 58.8
days in DSW and 13.0 days in SSW. At the longest case, an adult could survive for 185 days
in DSW. Even after 17 days, when no shrimps survived in SSW, 444 % of shrimps survived
in DSW. The average (maximum) frequencies of molts per individual were 3.4 (15) times in
DSW and 0.2 (1) times in SSW, respectively. The average period from start of rearing to the
first molt was 15.8 days, and the average intermolt period was 12.0 days in DSW. The rela-
tionship between premolt and postmolt CLs could be described by the equation, y = 0.7156x
+ 271 (r = 080, n = 31, p<0.001). The growth rate obtained in the laboratory was similar
to that estimated from wild stock in the previous study. As shown in the present paper, DSW
is a good tool for the long-term culture of adult shrimp, which may ensure the increase in eco-
logical information of this shrimp.
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Table 1. Data for adult shrimps Sergia lucens reared in laboratory
Experiments Collecting Date of Number of rearing individuals Carapace length
P method acquisition (male, female) (mm)

Commercial net*® May 12, 2004 4 2, 2) 10.15-11.41

Deep seawater*’ IKMTnet** July 9, 2004 5 (2, 3) 10.50-11.27
Total or mean® S.D. 9 (4, 5) 10.88+0.42

Commercial net*? May 12, 2004 6 3, 3) 10.22-11.21

Surface seawater*? IKMTnet* July 9, 2004 4 4, 0) 10.16-11.69
Total or mean*S.D. 10 (7, 3) 10.73%0.51

Total or mean=*S.D. 19 (11, 8) 10.80+0.46

*!: 687 m depth in Suruga Bay.

*% 24 m depth in Suruga Bay.

*% By shrimp fishing vessel belonging to Yui Fisheries Cooperative Association.

*4 By Coastal Fishery Training and Researching Ship ‘Suruga-Maru’ belonging to Shizuoka Prefectural Fisheries Experiment
Station.
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Fig. 1. Survival rate of adult shrimps Sergia lucens reared under deep and surface sea water conditions.

Table 2. Survival day of reared adult shrimps Sergia lucens

Experiments Average survival days”®

58.81£68.5*
13.0%+3.7

Deep seawater
Surface seawater

*!: Mean®S.D.

Minimum survival days Maximum survival days

10 185°°
5 17

*% Significantly different from value of surface seawater (t-test, » <0.05).
*% male, died at Nov. 13, 2004 (the next longest one 171 day, female, died at Dec. 27, 2004).
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Table 3. Molting of reared adult shrimps Sergia lucens
. Number of molted Average no. of Maximum no. of
. No. of molting o qe s . .
Experiments bservation individuals molting per molting per
obs ons (male, female) individual ** individual
Deep seawater 31 4 (1, 3) 34+58" 15
Surface seawater 2 2 2, 0) 0.2%+0.4 1
Total or mean*+S.D. 33 6 (3,3) 1.7£4.2
*: Mean* SD.

*% Significantly different from value of surface seawater (t-test, p<0.001).
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Fig.2. Days from start of the rearing to the first molts and intermolt period of adult shrimps Sergia lucens
reared under deep sea water conditions. Values are means £ S.D. *: Significantly different (t-test, p<0.001).
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Fig. 3. Relationship between premolt and postmolt carapace length of adult shrimps Sergia lucens reared
under deep sea water conditions. @: male, O: female
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Table 4. Molt increment of mature size shrimp Sergia lucens

Mature size =~ Mature size Days of incr::vrllfn);;t of
in body in carapace intermolt carapace
length length (mm) period lengthp(mm)
. .2 .3
(mm) (a) (b) (c)**
37 10.1 12.0£1.3 0.2

*':by Omori (1969).

*% Estimated by Omori (1973).
*% See Fig. 2, Mean*+S.D.

*4 Estimated by Fig. 3.

Molt

. Relative Molt Molt increment
increment of .
molt increment of of body length
carapace .
increment  body length per day
length per day %) (mm)*? (mm/day)
(mm/day) (c/a) (d) (d/b)
(c/b) a
0.017 2 0.74 0.062*°

*% Growth rate value, 0.04 mm/day, estimated from wild stock (Omori 1970) was similar to this one in the laboratory.
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