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Fig. 1 Carapace of Hymenocera picta. A: 1% stage
zoea; B: 2"stage zoea with stalked eyes.

| T mm |

Fig. 2 Telson and uropods of Hymenocera picta. A:
3" stage zoea; B: 4" stage zoea with uropod
endopodite.
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Fig. 3 Survival rate of Hymenocera picta larvae
fed with  Artemia

concentrations of diet.

nauplii  at different
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Survival rate of Hymenocera picta larvae fed with Artemia nauplii at different concentrations of diet
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N : —m—2ind./ml
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— & =025 ind./ml
%W = ---ae== 0.5 ind./ml
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different diet

concentrations (ind./ml) of 3 dph

Survival rate (%) Survival rate (%) from the Survival rate (%) Survival rate (%) from the
3 dph to 2M-stage zoea

of 10 dph 10 dph to 4"-stage zoea

0.25 90.0 + 5.8° 90.0 + 5.6™ 6.7 + 3.3 0.0 +£0.0°
0.5 93.3 +6.7° 93.3 £ 4.4° 7.8 +5.1% 0.0+0.0°

1 96.7 + 5.8° 96.7 + 3.3% 16.7 +10.0° 42+72°

2 97.8 + 3.8° 100.0 = 0.0° 30.0 = 0.0° 9.3 + 8.5®
4 91.1 +£6.9° 100.0 £ 0.0° 38.9 +£6.9° 28.6 = 1.4°
8" 26.7 +4.7° 100.0 £ 0.0° 3.3+4.7° 25.0 = 35.6°

No feed 61.1+5.1° 100.0 = 0.0° 0.0 £ 0.0°

*n=2

Values were showed as mean = SD (n = 3).

Means with a different superscript were significant difference (p = 0.05).
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Fig. 4 Survival rate of Hymenocera picta 20 r |
larvae starved after the first, second and \
third days, and then fed with Artemia 0 \
nauplii. sO: fed group; s1, s2, s3: starved 0 5 4 6 8 10 12
group from 1 to 3 dph, respectively. Day

Table 2 Survival rate of Hymenocera picta larvae starved after the first, second and third days, and then fed with

Artemia nauplii

Day of initial  Survival rate (%) Survival rate (%) from the 3 Survival rate (%) Survival rate (%) from the 10
feeding of 3 dph dph to 2M-stage zoea of 10 dph dph to 4"-stage zoea
0 99.1 +6.9° 100.0 = 0.0° 38.9 +6.9° 28.6 + 1.4°
1 84.4+7.7° 90.1 + 6.5 42.2 £ 25.9° 46.3 £ 4.0°
2 88.9 £5.1° 93.9 £ 4.0° 51.1 £9.6° 39.1 £ 20.4°
3 57.7 + 3.8 86.6 + 2.9° 33.3 +3.3° 9.7 +10.0°
No feed 61.1%5.1° 100.0 = 0.0° 0.0+0.0°

Values were showed as mean = SD (n = 3) .

Means with a different superscript were significant difference (p = 0.05) .

Table 3 Survival rate of Hymenocera picta larva under different salinities

Salinity (psu)

Survival rate (%) of Survival rate (%) from the 3  Survival rate (%) of Survival rate (%) from the 10

3 dph dph to 2"-stage zoea 10 dph dph to 4""-stage zoea
14 86.7 £10.0° 0.0 +0.0° 4.4 +1.9° 0.0+0.0
19 72.2 £ 6.9" 82.5 £ 8.4° 22.2 +10.2% 0.0+£0.0
24 95.6 + 3.8° 90.6 + 2.3° 58.9 + 12.6% 3.7+34
29 93.3+6.7¢ 94.4 +1.8° 64.4 +19.5° 0.0+0.0
34 92.2 £6.9° 84.4 £ 9.3° 65.6 + 8.4° 16.7 +21.3
39 83.3+6.7% 83.1+10.9° 42.2 +15.0% 8.4+8.8

Values were showed as mean = SD (n = 3).

Means with a different superscript were significant difference (p = 0.05).
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Fig. 6 Survival rate of Hymenocera picta larvae at different water temperatures.

IETR R e o 3Ry 3.7 + 3.4% ~ 16.7 = 21.3%
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Fig. 7 Survival rate at different
zoea stages of Hymenocera picta 0 : : : !
larvae at  different  water 30°C 27C 24°C 21°C

temperature at the 10 dph.

Water temperature

Table 4 Survival rate of Hymenocera picta larva under different water temperature

Water
tem Srgture Survival rate (%) Survival rate (%) from the 3 Survival rate (%) Survival rate (%) from the 10
F()OC) of 3 dph dph to 2"-stage zoea of 10 dph dph to 4""-stage zoea

18 589 +11.7¢ 0.0 + 0.0 0.0 £ 0.0°¢

21 94.4 + 6.9° 0.0 + 0.0 20.0 + 5.8 0.0 + 0.0

24 78.9 + 10.7% 65.7 £ 5.0° 51.1 £ 15.0° 0.0 + 0.0

27 92.2 £ 6.9° 84.3+9.3b 65.6 + 8.4° 16.7 +21.3b

30 71.1 £ 6.9 100.0 = 0.0° 52.2 + 8.4° 84.4 + 6.5°

33 16.7 + 5.8¢ 82.1 +15.6" 0.0 £ 0.0°¢

Values were showed as mean = SD (n = 3).

Means with a different superscript were significant difference (p = 0.05).
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Effects of Temperature, Salinity and Feeding on Nursing of
Harlequin Shrimp (Hymenocera picta) Larvae

Chen-Cheng Cheng”, Meng-Hua Yen, Yan-Chin Chen and Wann-Sheng Tsai

Penghu Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

To develop aquaculture techniques of Hymenocera picta, the effects of different types of diets, feeding
concentrations, starvation, temperatures and salinities on the growth and survival were investigated. The result
showed that 10 dph (days posthatch) larvae feeding with the nauplii of Artemia spp. at 2 and 4/ml of feeding had
better survival rate and growth. About the delay of feeding, better survival rate and growth would be obtained
under feeding within 2 dph. The survival rate was better in which salinity was at 24, 29, 34 and 39 psu. In
addition, a better survival rate was obtained in which were raised during the water temperature of 24 ~ 30 °C, but
better growth was obtained at 30 ‘C. Overall, the shrimp would have better survival rate and growth under
conditions of 30 °C, 24 ~ 34 psu, and feeding with the nauplii of Artemia spp. at 2 ~ 4/ml within 2 dph.

Key words: larval development, feed, salinity, temperature, Hymenocera picta
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