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Molting and growth of the Larval Swimming Crab, Portunus

trituberculatus (Miers, 1876), at different water temperature

Yong Ho KIMY - Sung Han KIM

(Kunsan National University )

Abstract

Intermolt periods, growth rates, survival (%) and relative growth of the megalopa larvae of Portunus
trituberculatus (Miers, 1876) were studied up to the crab 7th stage for 160 days in the 3 different
temperature groups in which each has 60 larvae. The higher the water temperature was the shorter the
intermolt period was in each crab stage. In addition, a deviation of intermolt periods was shown as few as
the water temperature gets higher. The intermolt period in the 7th crab stage was 29.8£3.26 days in the
experimental group at the room temperature, 45.2+3.89 days at the temperature of 17°C, and 25.6+2.23
days at the temperature of 27°C, respectively. The survival (%) of larvae of P. trituberculatus (the crab
7th stage) is the highest in the group at the room temperature: However, they showed 15% at the
temperature of 27C and 10% at the temperature of 17°C. All the groups were shown the similar relative
growth, but significant differences appeared in some comparison. The sizes (mean growth of carapace
width) of the crabs in the group at the temperature of 27°C reached 5.01~25.45 mm length (it is the
longest among the groups) from the crab 1th to the crab 7th stage. However, the sizes (mean growth of
carapace width) of room temperature were 4.99~22.26 mm and the size of crab in the group at the
temperature of 17°C reached 4.8~17.26 mm, The sizes (mean growth of carapace length) of the crabs in
the group at temperature of 27C reached 2.88~13.56 mm, However, the size of the crab in the group at
the room temperature showed 2.88~12.34 mm, while in the group at temperature of 17°C, their average
growth of carapace length were 2.51~8.03 mm. The growth rates of larvae of P. trituberculatus (from the
crab 1th to the crab 7th stage) were changed with the increase of the instar stage, however their changes
showed irregular.
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[Fig. 11 Measurements of various parts of
Portunus trituberculatus.
CW: Carapace width, CL: Carapace length
CL: Chela length, CB: Chela breadth,
MFL: Movable finger length, MFB:
Movable finger breadth.
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[Fig. 2] Water temperature (‘C) during the rearing
in room temperature of  Portunus
trituberculatus.
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<Table 1> Intermolt period (days) of Portunus trituberculatus reared at different water temperatures

Instars Room temp 17°C 27C

Range Mean+SD Range Mean+SD Range Mean+SD
1 2~4 3.1+0.45 2~5 3.2+0.48 2~4 3.1+0.42
2 5~10 6.8+0.68 6~12 7.3+0.78 4~9 6.4+0.49
3 8~13 10.4+1.12 9~19 13.3+1.55 4~12 9.2+0.98
4 9~21 13.9+1.38 12~29 19.4+1.98 6~14 10.3+1.36
5 14~25 18.4+2.23 17~38 26.442.56 9~19 14.3£1.21
6 15~33 22.5+2.65 22~58 38.3+3.56 12~28 19.8+2.01
7 19~44 29.843.26 36~62 45.2+3.89 16~34 25.6+2.23
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[Fig. 3] Survival rate of Portunus trituberculatus
reared at different water temperatures
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<Table 2> Survival rate (%) of Portunus triuberculatus reared at different water temperatures

Room temp 17C 27C

Instars No. Survival No. Survival No. Survival
Rate (%) Rate (%) Rate (%)

1 60 100 60 100 60 100

2 56 93 55 91 55 91

3 45 75 43 71 45 75

4 43 71 30 50 34 56

5 37 61 24 40 30 50

6 25 41 19 26 21 35

7 13 21 6 10 9 15
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<Table 3> Carapace width (mwm) of Portunus trituberculatus reard at different temperatures

Carapace width

Instars Room temp 17C 27C
Range Mean+SD Range Mean+SD Range Mean+SD
1 4.123~5.425 4.997+0.13 3.924~5.021 4.81240.21 4.896~5.124 5.017+0.36
2 6.256~7.865 7.317+0.49 6.652~7.212 6.962+0.66 6.989~7.802 7.601+0.59
3 10.598~12.099 11.26440.35 8236~7.165 8.945+0.36 11.896~12.638 12.304+1.02
4 12.869~14.215 13.712£1.26 9.233~9.856 9.534+1.02 13.956~14.826 14.573+1.23
5 15.965~17.125 16.451£1.96 11.115~11.789 11.425+0.96 16.953~17.996 17.831+0.88
6 19.659~21.056 20.055+1.54 14.856~15.563 15.093+0.74 21.569~22.845 22.507+1.36
7 21.696~23.656 22.267+2.36 16.896~17.963 17.267+1.05 24.569~25.896 25457+2.36

<Table 4> Carapace length (mm) of Portunus triuberculatus reared at different temperatures

Carapace length

Instars Room temp 17C 27C
Range Meant+SD Range Mean+SD Range MeantSD
1 1.965~2.856 2.680+0.06 2.025~5.289 2.512+0.08 2.659~2.956 2.885+0.13
2 3.102~4.213 3.815+0.08 3.236~3.956 3.733+0.09 3.561~4.356 4.012+0.06
3 4.898~5.869 5.696+0.26 4.023~4.785 4.596+036 5.756~6.256 6.501+0.23
4 6.021~6.756 6.569+0.59 4.802~5.089 4.929+0.52 6.856~7.423 7.193+0.36
5 7.896~8.512 8.392+0.42 5.377~5.569 5.495+0.63 7.965~8.965 8.714+059
6 9.889~11.023 10.162+0.86 6..798~6.965 6.836+0.89 10.863~11.532 11.093+0.92
7 11.856~12.663 12.346+0.69 7.856~8.136 8.036+0.96 12.956~13.856 13.56240.95
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[Fig. 4]. Body weight (g) plotted instars of
Portunus  trituberculatus  reared  at

different water temperatures
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<Table 5> Mean body weight (g) plotted instars of Portunus trituberculatus reared at different water

temperature
Body weight (g)
Instars Room temp 17C 27C
Range MeantSD Range MeantSD Range MeantSD
1 0.005~0.008 0.007+0.0006 0.004~5.0.008 0.006+0.0006 0.004~0.001 0.008+0.0008
2 0.019~0.025 0.022+0.0019 0.012~0.026 0.019+0.0009 0.016~0.034 0.026+:0009
3 0.059~0.085 0.072+0.0098 0.049~0.072 0.061+0.0074 0.065~0.12 0.089+0.0074
4 0.195~0.295 0.245+092 0.154~0.234 0.197+0.056 0.244~0.371 0.312+0.0088
5 0.697~0.845 0.771£0.105 0.395~0.499 0.451+0.092 0.757~1.32 0.993.40.121
6 0.976~1.394 1.245+0.259 0.792~0.966 0.883+0.066 1.479~1.858 1.636+0.232
7 1.577~1.961 1.80140.367 0.887~1.121 1.063+0.068 1.869~2.421 2.143+0.259
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[Fig. 5]. Increments of body weight (%) plotted
instars of Portunus trituberculatus reared
at different water temperatures.

ol

o
RuR
rlr
L
o
1o rlr

5. ATiAE

7h 3E A%
AR o]
[Fig. 6]% &t}

A A

7HEe] st 3] Ao
= AECEw)T HcLyell g
2 CL = 0.536CW - 0.259 (R*=
0.986)

17C CL = 0419CW + 0.721 (R>= 0.991)

27C CL = 0.505CW + 0.034 (R>= 0.990)

14 1 ® Room temp. v
E o 17T
12 v 27T
£
<
= 10 1
=
2
3 ?]
S 6]
S Room temp : CL = 0.536CW- 0.269
© 4 R? = 0.986
= 177 : CL = 0.419CW + 0.721
© .
O 2 27°C : CL = 0.505CW + 0.034
R?=0.990
[ T T T T T T
4 8 12 16 20 24 28

Carapace width (mm)

[Fig. 6] Relationship between carapace width (CW)
and carapace length (CL) of Portunus
triuberculatus reared at different water
temperatures.
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[Fig. 7] Relationship between carapace width (CW)

and chela length (CL) of Portunus
triuberculatus reared at different water
temperatures.
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<Table 6> The significant difference comparison of carapace width and carapace length

Examination 27C-17TC 27°C-Room temp. 17°C-Room temp.
Slope 2.12 2.85% 2.69*
Intercept 2.03 2.40%* 4.14%
The asterisk denotes significant difference (p<0.05) between column.
#ECW) HAEECLOl W A 35 |
o S o ,
1__ € 3079 v 27¢ :
A& CL = 0.512CW - 0.219 (R>= 0.975) E 25
17C CL = 0477CW - 0.077 (R>=0.991) g 20 1
©
27C CL = 0.486CW - 0.016 (R*= 0.995) g 15 1
FEL QAR AR g s 2, Room .8 =056 010
£ e oy
A9 3 A= <Table 753} 2k ;CHEE O | 1708 -0 i -wors
- 27T :CB=0.116CW - 0.015
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Carapace width (mm)
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[Fig. 8] Relationship between carapace width (CW)
and chela breadth (CB) of Portunus
triuberculatus reared at different water
temperatures.

<Table 7> The significant difference comparison of carapace width and chelar length

Examination 27C-17C 27°C-Room temp. 17°C-Room temp.
Slope 1.46 2.84%* 1.52
Intercept 1.94 4.64% 1.52

The asterisk denotes significant difference (p<0.05) between column.
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<Table 8> The significant difference comparison of carapace width and chela breadth

Examination 27C-17C 27C-Room temp. 17°C-Room temp.
Slope 1.92 0.21 1.93
Intercept 1.94 1.81 2.01

The significance level was p<0.05.

<Table 9> The significant difference comparison of carapace width and movable finger length

Examination 27C-17TC 27 C-Room temp. 17 C-Room temp.
Slope 2.15 2.39% 2.90*
Intercept 1.63 3.25% 2.38%

The asterisk denotes significant difference (p<0.05) between column.
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[Fig. 9] Relationship between carapace width (CW)
and movable finger length (MFL) of
Portunus triuberculatus reared at different
water temperatures.
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[Fig. 10] Relationship between carapace width
(CW) and movable finger breadth (MFB)
of Portunus triuberculatus reared at

different water temperatures.

<Table 10> The significant difference comparison of carapace width and movable finger length

Examination 27C-17TC 27C-Room temp. 17°C-Room temp.
Slope 1.43 2.51% 2.34*
Intercept 1.83 7.38* 6.36*

The asterisk denotes significant difference (p<0.05) between column.
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<Table 11> The significant difference comparison of carapace width and body weight

Examination 27C-17T 27°C-Room temp. 17°C-Room temp.
Slope 2.01 2.37% 2.53%*
Intercept 2.02 9.66* 8.37*

The asterisk denotes significant difference (p<0.05) between column.
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[Fig. 11] Relationship between carapace width

(CW) and body weight (BW) of
Portunus  triuberculatus  reared  at
different water temperatures.
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