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PROPAGATION OF THE BLUE CRAB,PORTUNUS TRITUBERCULATUS(MIERS)
by
Chaong-Kyu PYEN
(Fisheries Research and Development Agency Yeosu Branch)

The author succeeded in rearing the young blue crab from the first stage of zoe ato the true
crab shape, and during this time he observed their growth and metamorphosis.
The relationships between the number of eggs carried by female crabs (E) and the carapace width
(C) and body weight (W) are shown as follows: E=27.9049C —-281.8155, E=0.5682 W —116.4606.
There are five zoeal stages and a megalopa in the complete larval development of the blue
crab. Water temperature in rearing aquaria ranged from 21.4 to 25.2° C. The duration of each
zoeal stage was two days on the average. After the fifth moulting, the zoea becomes megalopa
and 5 to 6 days later the megalopa moults and develops into the first stage of adult crab shape.
The carapace width of megalopa measured about 1.70 mm and the carapace length, from the tip
of the rostrum to the posterior dorsal margin of the carapace, was about 2.78 mm on the
average. The carapace width and length of the first crab, 18 days after hatching, measured
about 4.48 mm and 2.62 mm respectively. After two days, the first crab moulted and grew into
the second crab with about 6.47 mm in carapace width and 4.66 mm in carapace length.
The larval rearing in the outdoor tank showed better results than in the indoor aquarium.
The highest mortality occurred when the first stage of zoea moulted into the second stage.
Percentage of crabs which survived, from the first crab to the ninth crab stages, was about
55%.
The relationships between rearing days (D) and the carapace width (C), carapace length
(L) and body weight (W) of the crab stages during 40 days of rearing are shown as follows:
Carapace width, Indoor: C=1.1250D+1.7227
Outdoor: C=1.3465D—0.2449
Carapace length, Indoor: L=0.6654D41.6712
Outdoor: L=0.7893D+0.6919
Body weight, Outdoor: W=1.15¢0%124230
Indoor: W=6.759 x 1072 D?1.25%
(9—19 day old crabs)
Outdoor: W=4.136 x 1072 D!-6024
(21—40 day old crabs)
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During the crab stage, the following relationships between the number of moulting times and
the carapace width (C), carapace length (L) and body weight (W) were found as follows:
C=5.2¢0- 281198
L —=3.65¢0-26372N
W=0.14¢0- 737¥
The relationships between the carapace length (L) and the carapace width (C) and body weight

(W) of the crab stages are shown as follows:

Carapace length, mm Formula
2.62—27.17 L=1.6864C—1.0387
7.47—18.53 W=9.367 x 10~5(C3-5567
22.11—-27.17 W=3.406 x 10-5C3-8571
Moal
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Fig. 1. Changes in water temperature and salinity. uko} o], 2-E(C)st A (W)
(— + —) Aquarium (O) Rearing tank o wWE FEgk(E)ske Ape]
(— x—) Outdoor tank ol = E=27.5049C —281. 8155,
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Fig. 2. The relationship between the

carapace width(C) and the
number of eggs(E).

1, 24 ¢}F(maxillule maxilla), A] 1, A 2 o} 7 (maxilliped) & 7}
A, A 1, A 2 gAY AR F REAA 4 A
-9 B (swimming hairs) & s}x] 3 glv}. Zo]ok -f-4 71 = Table
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Fig. 5. Growth of larvae in zoeal stages.
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Table 1. Water Temperature and Days Required in Zoeal Larvae

No. Size of Zoeal larvae Period
of breeding M R £ Total water Days SI{ESZ of
wik o ke NMemvs RUESIOES emnCO gy U earing
’ ) in rearing ired
1 3.85%2.85%2m 23.33 21.4—25.2 303.4 13 Young crab Jul. 11~23
2 1.7%3.8%x1m 23.25 22.1—25.0 325.5 14  Young crab Jul. 11~24
3 30X 60 % 30cm 23. 80 21.7—26.2 380.8 16 Zoea 5 Jul. 11~26
4 30 X 60 X 30cm 23.64 21.7—25.5 354.6 15 Zoea 5 Jul. 11~25

Table 2. Length Growth Rate, Number of Plumose Setae on the Exopodite of Maxillipeds
and Duration of Each Zoeal Stage

Length from Percentage
Stgfge rostral spine of No. of plumose setae Days
Zoea to dorsal spine growth First Second - required
(mm) (%) maxillipeds maxillipeds
Z—1 1.254 — 4 4 3~4
Z—2 1.797 43.3 6 6 2~3
Z—3 2. 367 31.7 8 8 2~3
Z—4 2. 821 19.2 10 10 2~3
(12) (12)
Z—5 3.678 30.4 14 14 2n4
Table 3. Larvae Mortalities
Date hatched out: Jul. 11; Water temp. : 21 426.2 (°C).
.

Size of breedin;; tanks: A:1.7x3.8x1m, B: 3.85x2.85%x2m, C,D : 30 x60x 30cm each,

Z—1 2—2 7Z-3 2-4 7—5 Megalopa  °%€ Salinity (%)

crab
No. survived 410, 000 — — — 13.0 12 7
Mortality by stage(9%) — — — 99. 96 90. 77 41. 67 24.15
Total mortality (%) — — — — 99. 99 99. 99
No. survived 310, 000 — — — — — 160
Mortality by stage(%) - — — — — 99, 95 29. 23
Total mortality (%) — — — — — 99.95
No. survived 100 38 36 18 12 1 0
Mortality by stage(%) 62 52 50 33.3 9.6 100 28,11
Total mortality (%) 62 64 82 88 99 100
No. survived 129 103 87 42 11 0 0
Mortality by stage (%) 14.17  15.53 5L72 73.81 100 100 28. 25
Total mortality (%) 14,17 27.50 65 90. 83 100 100
&= Wi 2 F (carapace width) 1.70mm, ]z} % (posterior region) ¥-&] A 5 (rostrum) E 74+ & 7 o] = 2, 78mm

3, 29 FFol: 7 109 A Al che] (cheliped) 8} A} 1~4 y_ﬂ(ambulatory leg)-2 7BAA o] Zolo} FAR
ot AAY g FwE 2FA Ak o] W el FA TS St M EA el A :‘T‘-d” Fol A3
] 1

oL

A5 A7 A 48 A Bde] A SRAHER L4A (plepod) 2 BRI FFAG RAE A
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Fig. 6. Ecdysis of the crab.
Left: View right after ecdysis with the old coropace.
Right: The crob before ecdysis (caropace width,61 mm) (right) and 17 hours ofter
ecdysis carapace width, 82mm; body weight 57. 3g) (left.)
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Fig. 8. Relationships between carapace length
(L) and days(D) of rearing of the
young crab in rearing aquarium and
outdoor rearing tank.
(O) . Rearing aquarium
L=0.6654 D+1.6712
(@) : Outdoor rearing tank
L=0.7893 D+0. 6919
g2, A B3 AL 28A B Ul A we 399
A6l 194 7kA] &= W=6.759 x 1072D"2%%,199] o] -
B 404 7R = W=4,136 X 1072DV%0% 58] =4 T4
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Fig. 9. Relationship between days(D) of rearing and

body weight (W) of young crabs in the rearing
aquarivm and outdoor rearing tank.

(X) Outdoor rearing tank: W=1. 15¢0-12428

(O) Rearing aquarium: W=14. 136 x 10~2pL.6024
(@) Rearing aquarium: W=6. 759 x |0-2p1-2598
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Fig. 10. Ecdysis according io the growth of
young crabs.
(@) : Carapace width: C=35, 2¢0-28119¥
(&) : Carapace length: L=3. 65¢%- 26372V
(X) : Body weight: W=0. 14¢0-7037N
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Fig. 11. Relationships between carapace length

(L) and carapace width(C) and between

carapace length(L) and body weight(W).
(X) : Carapace length: L=1. 6864C —1. 0387
(Q) : Body weight: W=3, 406 x 1075¢C3-8571
(@) : Body weight: W=9, 367 x 1075C35567

Table 4. Eecdysis and Growth of the Young Blue Crab in the Rearing Aquaria

No. of

larvae Carapace width(mm)  Carapace length(mm) Body weight(g) Kind of
Stage  measured Range Average Average Range Average foods.

Young crab 20 4.0—4.9 4.48 2.4-3.0 2.62 — — AMS
Ist 18 5.7—7.2 6,47 4.0—5.1 4.66 — -— AMS
2nd 18 9.0—10.2 9.72 7.0—8.0 7.28 0.1 0.1 AMSY
3rd 18 11.0—15.3 13.98 7.6—11.0 10. 26 0.1—0.39 0.27 ASY
4th 17 15.0-19.0 16.13 9.5—12.5 10.67 0.35—0.70 0.43 SYT
5th 17 20.0—27.0 22.37 12.5—17.0 14. 09 0.9—2.3 1.22 ST
6th 17 27.6—34.0 30.42 16.0—22.0 19.21 2.5—4.4 3.38 ST
7th 15 35.5—42.8 40.18 23.0—26.0 24.53 5.1—9.7 7.40 T
8th 12 43,5—52.6 46.16 26.1—32.0 27.78 9.0—16.4 11.18 T
9th 11 50,3—62.1 56. 84 27.8—36.5 33.00 15.4—25.7 20. 46 T

At Artemia adult>>5mm M : Mosquito larvae, S : Shrimp,

T : Tapes japonica, Y : ¥e€How tail.
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Fig. 1: Zoeal stage. Fig. 2 : Megalopa stage. Fig. 3 : Growth of blue crab.

-— 198 —



