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Abstract

Background and Obijectives : Mud crab (Scylla paramamosain) is a potentially economic aquatic culture species
with less success in propagation. One of the major problems of mud crab culture is lacking quality and low
reproductive berried female broodstock. This study aims to assess embryonic development, egg diameter, and
egg volume of berried female mud crabs incubated in a recirculation broodstock housing system at Prince of
Songkla University, Pattani Campus to provide supporting data for S. paramamosain hatchery propagation.
Methodology : The methods used include rearing female mud crab broodstock (stage IlI-1V), collected from the
wild and semi-intensive pond culture, in the recirculation broodstock housing system. Egg samples from berried
female crabs were collected daily to investigate embryonic development, egg diameter, and egg volume.
Altogether, 93 samples of berried female crab were determined during a period of 14 months (January 2023 —
February 2024). Compared the egg size among different days of the incubation period by using one-way ANOVA
with DMRT post hoc test and investigated the relationship between egg size and the incubation period by using
simple linear regression.

Main Results : Embryonic development of S. paramamosain including cleavage, blastula, gastrula, eyespot-
pigmentation, thoracico-abdominal and heartbeat-prehatching stages. The incubation period was 9 -11 days at
water salinity and temperature of 32-35 ppt and 27-30 °C, respectively. The average diameter and volume of egg
on the first day of spawning were 348.71+15.85 ym and 21.51+3.04 x10° pm’, respectively. It later increased to

412.38+19.10 pmand 35.97+5.12x10° pm°, respectively on the prehatching day. Egg diameter (um) and egg
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volume (um?®) were significantly determined (p<0.01) by the incubation period of egg development (day) using a
simple linear regression model at the coefficient of determinations (R%) of 68.83% and 68.28%, respectively. During
the incubation period, the egg color changed gradually from yellow to orange, brown, gray, and black, respectively.
The first hatching was found on day 9 while the egg color was gray or black and the egg diameter of 42558+
17.69 um or the egg volume of 39.55+5.08x10° pms.

Conclusions : Mud crab egg embryonic development was classified into 6 stages. Egg diameter and egg volume
increased significantly during the development period. The egg diameter varied from 348.71 - 437.16 pm.
Prehatching egg diameter was 412.38+19.10 pym. The size of the egg (diameter and volume) was determined by
the incubation period of egg development (day) with the R? of 68%.

Keywords : mud crab biology; mud crab culture; crustacean; reproductive biology
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wasLsuineaas sxaviieg i 2 vedlduennszaes ldlduinuaugnanade 353.35:17.42 Tulaswes
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Table 1 Egg development, egg diameter, and egg volume of berried female mud crab (Scylla paramamosain)

Embryonic development stage Day Egg diameter (um)  Egg volume (x10° um®) Number of eggs*
Cleavage stage 1 348.71+15.85° 21.51+3.04° 5,550
Blastula stage 2 353.35+17.42° 22.33+3.39" 5,570
3 358.92+19.02° 23.41+3.85° 5,535
Gastrula stage g g
4 364.66+£18.13 24.66+£3.77 5,498
Eyespot-pigmentation stages 5 372.28+18.33° 26.30+4.00° 5,487
6 382.30+18.16' 28.55+4.14' 5,407
Thoracico-abdominal stages 7 396.81+19.21° 31.98+4.77° 5,310
8 412.38+19.10" 35.9745.12" 5,196
9 425.58+17.69 39.55+5.08' 4,555
Heartbeat-prehatching stages _
10 432.34+16.23 41.46+4.74 3,660
11 437.16+16.76" 42.9145.00° 900

Note: Different superscripts in the same column showed significant differences (p<0.05)

*Some non-fertile or non-viable eggs were set as missing values.
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Figure 1 Embryonic development during day 1-5 of Scylla paramamosain incubated in a water recirculation

broodstock housing system. (a) Cleavage stage; (b) Blastula stage; (c-d) Gastrula stage;

(e) Eyespot-pigmentation stages. yk: yolk, bt; blastocoel
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Figure 2 Embryonic development during day 6-10 of Scylla paramamosain incubated in a water recirculation
broodstock housing system. (f) Eyespot-pigmentation stages; (g) Thoracico-abdominal stages;

(h-j) Heartbeat and prehatching stages. yk: yolk, ey: eye, te: telson, ce: cephalothorax, ad: abdomen,
hb: heartbeat
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maaLngeslifeusTuusnialiuennszaasaunssieinidugds aglugas 9-11 §u Arananfurenii 32-35 ppt uaz
gnungdl 27-30 °C dusinuguinansaeslaiease lugos 348.71£15.85 - 437.16+16.76 lulasums uaziBunnsliaae

B¢ luga9 21.5143.04 x10° 42.91+5.00 x10° gnuiArtulasiues Tnasrazinarluniswmunvasla (X du)

U

'
a

Haudniusidsduiuiduduguenansaesld (v; um) agnaldodAtyea (p<0.01) asunalaaaunis Y = 9.7485X +
330.86 (n=52,668) NANduLlsz@ndlunnsindula (R%) winfu 68.83% (Figure 3) kazrszaziianlun1swmuiaaald

o

(X; J1) HpauduRusfidadunudTuansld (Y;x 10° um?) eg1efludad1AEe (p<0.01) esu1elneannis

o

Y = 2.3088X + 16.811 (n=52,668) HAduilsz@ndlunssndula winiu 68.28% (Figure 4)

550
y = 9.7485x + 330.86

500 R2 = 0.6883

. 4
°
450 | .
“11LEEETT
............ |
35 ---------------
o

Egg diameter (um)
(@]

o

300

250
0 1 2 3 4 5 6 7 8 9 10 11

Incubation period (day)

Figure 3 Relationship between incubation period and egg diameter of berried female Scylla paramamosain

incubated in a recirculation broodstock housing system
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HANNSANEIANANRUS T TR AT LU uAuENa19eelduennszAas AMnua 119 93 Fa wudn
'ﬂ?mmfmmh'LﬁuﬁumuLﬁ’udﬁu@uﬂ‘ﬂmwmiﬂ*ﬁuﬂnmmm Tmmé’udm@uﬂ‘nmwmiﬁﬂ (X; um) ANN1TNABLNY
3uamsla (Y; x 10° um?) "Lri’f’luizﬁuﬁﬁﬁaziﬁﬁmﬁlq (p<0.01) lAe@NN17 Y = 0.2354X - 61.00 (n=52,668) VA1
futlsrAnalunnainaulamind 98.01% (Figure 5)

80 y = 2.3088x + 16.811
E R = 0.6828 o
o 60 °
(@)
3
24 | o 8 a0 0 R R R R ¥
E | B R R R R.BR-BH
= | B & L.R X
g 20 Bl
(@)
(@)}
Ll
0

Incubation period (day)

Figure 4 Relationship between incubation period and egg volume of berried female Scylla paramamosain

incubated in a recirculation broodstock housing system

80
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incubated in a recirculation broodstock housing system
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