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Effects of Temperature and Salinity

on Productivity

and Growth of Five Copepod Species
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KOiea Ocean Research and Development Institute, Ansan P.O. Box 29, 425-600, Korea
"Faculty of Marine Bioscience and Technology, Kangnung National University,
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This study investigated the productivity and growth of copepods, Sinocalanus tenellus 2 strains, Paracyclopina
nana 3 strains, Apocyclops royi 2 strains, Tachidius trzangularzs 1 strain and Tigriopus sp. 1 strain at
different temperatures (24, 28 and 32°C) under 15 psu and various salinities (10, 20, 30 psu) at 28 C for
an individual culture. And the mass culture was carried out to evaluate the productlon of these copepods
in the 500 mL vessel. For an individual culture of copepod, survival period of a brood female tended
to increase with the decrease of temperature, but was not significantly influenced by salinity With an
increase of temperature and a decrease of salinity, maturation period of nauplii in all species tended to
decrease. Total nauplii production from a brood female at 24 T was higher than that from a brood female
at either 28 or 32°C for S. ftenellus and at 32°C than either 24 or 32°C for 4. royi Haenam strain, but
was not influenced by temperature for another copepods. And total nauplii production from a brood female
at 10 and 20 psu tended to be higher than that from a brood female at 30 psu, expect for Tigriopus sp.
and P. nana Hwajinpo strain. Total nauplii production from a brood female was the highest in Tigriopus
sp. (350 nauplii) at 28 C under 20 psu, followed by 4. royi Haenam strain (187 nauplii) at 32 C under
15 psu and P. nana Hwajinpo strain (152 nauplii) at 24 C under 10 psu. In the mass culture of each
copepod, P. nana was the most productive (26.6 mg dry weight) and this value was two and four times
higher than productivity of Tigriopus sp. and A. royi, respectively.
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Table 1. Sources of copepod species isolated from the various areas in Korea

Order Species Sampling areas Habitats (Salinity, psu) Sampling dates
Gangwon-do Kyeongpo Lagoon (18.0) 8 Aug.,1999
Calanoida Sinocalanus tenellus
Gangwon-do Hwajinpo Lagoon (18.3) 4 Apr., 1999
Gangwon-do Hwajinpo Lagoon (3.8) 4 Apr., 1999
Paracyclopina nana Gangwon-do Songji lake Lagoon (18.3) 4 Apr., 1999
Cyclopoida Gangwon-do Youngnang lake Lagoon (2.0) 4 Apr., 1999
Jeollanam-do Wando Hatchery (20) 22 Oct., 1999
Apocyclops royi
Jeollanam-do Haenam Hatchery (20) 22 Oct., 1999
Tachidius triangularis Gangwon-do Hwajinpo Lagoon (3.8) 4 Sep., 1999
Harpacticoida
Tigriopus sp. Busan Haeundae Beach (32) 27 Apr., 2000
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Table 2. Productivity of nauplii and survival period of brood female copepods and maturation period of the newly hatched
nauplii fed on the alga Isochrysis galbana at the different temperatures under 15 psu

Temperatures Total nauplii Daily nauplii Survival period Maturation period
Species Strains °C) production production of brood female of nauplii
(number/female) (number/day) (day) (day)
24 23.7+1.86° 2.6+0.40° 10.8+1.17° 14.6+0.25°
Kyeongpo 28 15.6+1.82° 1.740.26° 10.4%3.72° 11.5+0.25"
32 12.4+1.43° 5.5+0.91° 3.3:2.67° 9.740.18°
Sinocalanus tenellus
24 17.8+2.89° 2.2+0.55 10.8+1.81° 14.5+0.53°
Hwajinpo 28 11.9+1.35° 1.840.33 8.6+1.31° 11.120.44°
32 12.441.43 3.5¢0.92 4.2+0.53" 10.420.18°
24 135.449 60 9.5+1.01 14.740.79° 11.740.22°
Hwajinpo 28 129.0+9.95 11.7+1.12 11.4%0.70° 8.540.20
32 146.4+12.86 17.240.88 8.5+0.57° 7.740.14°
24 91.5+6.84 8.2+0.55 11.5+0.88° 10.6+0.19°
Paracyclopina nana  Songji lake 28 76.8+17.31 7.3+1.21 10.3£1.01% 8.40.22°
32 66.39.17 8.5+0.89 8.2+0.87° 7.840.11°
Youngnang 24 85.1+18.78 8.1+1.92 11'”1'44: 12.0¢0.1Za
Lake 28 85.6+13.94 9.241.54 9.5+0.50” 8.8+0.28
32 58.745.93 7.4+0.94 8.5+0.47° 7.540.23°
24 150.1+12.61 7.5+0.63° 20.0+0.00° 11.620.30°
Wando 28 161.7£13.59 10.920.69" 15.03.40 8.70.19"
32 125.7116.15 9.81.26™ 13.6+3.69" 7.610.19°
Apocyclops royi
24 107.4+10.38° 6.8+0.59° 16.5+1.38° 12.740.38°
Haenam 28 130.8+10.79° 10.540.96° 12.620.64° 8.120.19°
32 187.1+11.21° 13.7+0.90° 14.241.16% 7.20.24°
24 26.022.81 1.740.38° 17.1+1.19° 8.940.30
Tachidius triangularis Hwajinpo 28 24.243 69 2.840.34™ 9.0+0.91° 7.90.19
32 17.3+£2.65 3.8+0.39° 4.6+0.54° -
24 221.9423.02 7.7+0.88° 20.0%0.00 10.7+£0.89°
Tigriopus sp. Haeundae 28 278.3+13.77 9.540 54 20.0£0.00 9.840.54
32 280.0+18.33 10.240.70° 20.0£0.00 9.740.70°

*Values (meants.e. of twelve replication) in the same column at each strain with species not sharing a common superscript
are significantly different (P<0.05).
- Not developed.
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Table 3. Productivity of nauplii and survival period of brood female copepods, and maturation period of newly hatched
nauplii fed on the alga Isochrysis galbana with the different salinities under 28 C

Salinity Total nauplii Daily nauplii Survival period  Maturation period
Species Strains (psu) production production of brood female of nauplii
(number/female) (number/day) (days) (days)
10 31.7+5.00° 2.4+0.42° 15.6+£1.89 10.610.38
Sinocalanus tenellus  Kyeongpo 20 24.9+4.51° 1.8+0.28° 14.4+1.07 11.0£0.41
30 5.8£3.34° 0.4£0.25° 12.6£1.30 -
10 152.2+11.13 9.410.51 16.5+1.06 9.3+0.22°
Hwajinpo 20 128.1£10.43 8.4+0.73 15.6+0.87 10.1£0.43°
30 118.6£10.88 9.2+0.82 13.4+1.38 14.3+0.29°
10 141.6+7.60° 9.9+0.59% 14.7+£0.82 8.9+0.19°
Paracyclopina nana  Songji lake 20 126.9+12.63° 8.8+0.66" 14.5+1.00 10.3+0.52°
30 91.8+12.48° 6.10.68° 14.9+0.88 17.0£0.58°
Youngnang 10 126'317'74: 8.3:0.56: 15.5+0.80 10.21'0.21:
Lake 20 127.5:11.;18 8.410.59b 15.54£0.80 11.0£0.21
30 81.817.05 5.7+0.29 14.1+£0.87 16.0£0.37°
10 132.44£20.32° 10.3+1.16% 12.94£1.29 6.8+0.31°
Wando 20 141.4£20.11° 9.4+1.03° 14.7£0.57 8.240.23°
B / ) 30 56.4+5.85° 4.4%0.27° 12.8+0.89 10.5+0.41°
{
pocyciops oy 10 170.4+18.71% 9.1+0.88° 18.7+0.76 7.1+£0.23°%
Haenam 20 105.0£10.71° 5.7+0.52° 18.4+0.74 8.6+0.14°
30 106.2+14.66° 5.320.73° 20.0+0.00 9.9+0.37°
10 347.4+33.42 11.741.07 20.0£0.00 9.0+£0.43
Tigriopus sp. Haeundae 20 350.1£37.54 13.710.96 20.0+0.00 9.6+0.43
30 277.0£41.38 10.61£1.50 20.0+£0.00 10.1+£0.42

*Values (meants.e. of twelve replication) in the same column at each strain with species not sharing a common superscript

are significantly different (P<0.05).
- Not developed.
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Fig. 1. Changes in population densities of four copepods at
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16 o)

W 209 F, 2 4T F 2% 05 248 2
(Fig. )8 B, P. nana 277} 266 mgl 2 T2 AP+
o =4 JElste ™ (P<0.05), TS = Tigriopus sp.7t 13.8
mgl & 7.7 mgll 4. rovig} 2o]E HolA] &k} (P>0.05).
S. tenellusS} T. triangularis= 242} 3.8 mg¥ 2.0 mgo. 2 73

M7 et

oo

40
c
35 +
S 30 |
E l
= 25 }
2
o 20
2 b
> 15
(@]
10 L \ ab
5 F a I |
0 " n | I i I I "

Paracyclopina Tigriopus
nana sp-

Sinocalanus Tachidius Apocyclops
tenellus triangularis royi

Copepods

Fig. 2. Dry weight of the whole copepods of each experiment
cultured at 500 mL beaker (work volume: 400 mL) during
21 days. The different superscripts are significantly difference
(P<0.05) by ANOVA and Duncan's multiple comparison.
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