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Morphological Development of Eggs, Larvae and Juveniles of the Sterlet Sturgeon, Acipenser ruthenus
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ABSTRACT To develop cultivation technique for Acipenser ruthenus and secure basic taxonomic
materials, this study examined egg development and larva morphological development. This study
used a couple of male and female broodstork matured in a PVC circle water tank (d 5 m) with the
water temperature of 16.0+1.0°C in June 2005. They were oval opaque and sinking cohesive eggs and
the sizes of them were between 3.83~3.85 (3.84+£0.01) mm (n=10). As for the egg development, the
dry process was adopted with artificial insemination in this study, and an hour after the insemination,
the embryo disks were developed, 31 hours after the insemination, they reached the end of gastrula
stage, and 82 hours (50%) after the insemination, they were hatched. Right after the hatch, the total
lengths of larvae were 10.1~10.3 (10.2+0.11) mm (n=10) with big yolks in the venter. 17 days after the
hatch, the total lengths of them were 26.2~32.4 (29.3+4.39) mm (n=10) and in the front of a dorsal
fin there were 11 scute scales that started to make tracing development. As 50 days after the hatch,
the total lengths were 86.4~93.1 (89.8+4.71) mm (n=10), and fin rays all reached integer, they were
moved to the larva apparatus.
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Qe A AYAIFE T ek ohyet 2
Uil ST Pk AZPAOIRIAE et it A
Hole. A Selvzol AAsHe ATl FE A4l
(A. sinensis)E B3t 24O (A. dabryanus), £401 (A. medi-
rostris) 0] AAste= AR HiEo] QI3 3A FE H]
Z3 Ao 2 Fefietoll A AAlstglont 2 Y EAY B
28 7)50] glof, Al 10059 olF2 Aeloln] %2
SAY HEER @7 9T (Kim er al., 2005). B4 $eluet

of £QE APPARE LS AR AGHE Aol AR
< 50 19979 YFHsHATLoA 2HAE v RS
A. gueldenstaedtii, Bester hybrid sturgeon (Huso huso % XA.
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bert, 1999; Gisbert et al., 2014), o] AL- (Gisbert and Williot,
2002), ZAFE 9 W Ma et al., 2014), R3A 77} 574
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Fig. 1. Egg development of sterlet sturgeon, Acipenser ruthenus. A: Blastodisc, 1 hrs (lateral view); B: 2 cells, 2 hrs (dorsal view); C: Early gas-
trula stage, 28 hrs (dorsal view); D: Late gastrula stage, 31 hrs (lateral view); E: Formation of the embryo, 35 hrs (lateral view); F: Appearance of
optic vesicle, 49 hrs (dorsal view); G: Embryo just before hatching, 75 hrs (lateral view). Scale bar = 1.0 mm.
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Fig. 2. Prelarvae and postlarvae development of sterlet sturgeon,
Acipenser ruthenus. A: Newly hatched larvae, 10.2 mm in total length
(TL); B: 3 days after hatching, 13.8 mm in TL; C: 6 days after hatch-
ing, 15.0 mm in TL. Scale bars =1.0 mm.
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Fig. 3. Postlarvae and juveniles development of sterlet sturgeon, Acipenser ruthenus. A: 11 days after hatching, 21.5 mm in TL; B: 17 days after
hatching, 29.3 mm in TL; C: 50 days after hatching, 89.8 mm in TL. Scale bars =1.0 mm.
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Bl & 1197 E7]Role A%} 19.9~23.2(21.5+2.33)
mm (n=10)7}7] AAstgon, TR ARy gog E&
817] AlZrskih. wHde) A=gu|e 7H3AE 7 A3 2
7] &G, e £ age] Argju)s A =gn]et
RAA=gjn] 7| 9] Agu|gt EHEon, FA =g
u)9] 7|2 47} D. 2370 & F7Fekglet. o] A17]19] Apoj= 2
HeS §- 95k AAPER o] P33Tt (Fig. 3A).
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mm (n=10)7}x] Z4AZstH o, 229 F5 057 go=
ARSI, A =] kEol 11719 %thOl TH Hog
Ugety] A&stant. & F% AR viAY 5 Foes de
& UHE7HA D e ST ddstgon, SR =g
n) o] QRET mAR strhiols HESF 9 Hugo 54
227} Idsigith FA=gn 712 & D.xiii, 21702 F
7¥a} 3t} (Fig. 3B).
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= o] ysheirh (Fig. 30).
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Table 1. Comparison of the spawning amount and body weight acipenseridae fishes

Body weight (kg) Number of eggs
Species Authors
Range Range

Acipenser ruthenus 12.7 115,784 Present study
Acipenser nudiventris 17.7~21.9 280,000~1,000,000
Act‘penser persicus B 27.8 85,000~840,000 FAO. 2013
Acipenser gueldenstaedtii 22~24 50,000~165,000
Huso huso 81~142 80,000~200,000

Table 2. The number of stem with every part of fin and barbel and ganoid scale which is related to development of sterlet sturgeon, Acipenser

ruthenus

Days after hatching

Meristic character

0 3 6 11 17 50
Dorsal fin 0 17 22 23 xiii+21 Xiii + 28
Anal fin 0 13 15 15 15 ix+18
Barbel 0 4 4 4 4 4
Ganoid scale 0 0 0 0 D11 D13,L54~59,V11~14

D: dorsal, L: lateral, V: ventral.

(A. persicus) A% 27.8kgd @ 85,000~840,00071, W] =7} &
Ao (Huso huso) A% 81~142kg¥d  80,000~200,0007H,
A. gueldenstaedtii A% 22~24 kg 50,000~165,0007 =
H} At (Table 1).

293 A o] o] UAL2 3.83~3.85(3.84+0.01)mm (n=
10)= A. gueldenstaedtii 1.07~3.16 mm, A. sturio (FAO, 2013)
Y37 2.63 mm, B 2 Ao} AHAFO] (FAO, 2013) 3.20~3.80
mm, AJ#|2]o} H7FAFe] (FAO, 2011) 3.00~3.80 mm, A. nudi-
ventris (FAO, 2013) B+#Y7 3.00 mm, A. gueldenstaedtii
colchicus (FAO, 2013) 447 2.56 mm, A. gueldenstaedtii
persicus (FAO, 2013) 0.60~1.50 mm, A. stellatus 847 2.89
mm (FAO, 2013), 3.19 mm (Persov, 1975)2 Rt} & Ho|gl1,
H£7} F7Hdo] (FAO, 2013)= Hdd 7 3.60~4.30mm=E X
o} 2k Ho| ot

T oo wht LAl HEjA 40 ©E AR
2 HAE 7L, 271840 oA I I} =FR]of 9
A A B2 FFE A= 8AL R AE3Th BT o7
o TR Aol Qlo] 29 JFF ;AT WA,
b3 = g B3go] g3 nAERR 22 A
ES
S

2]
o] H A0 2 B QlF AAstch =T &

e TYstaon, Bto] £QE7|7HA] 82

7ro]l 28 =tk O IR 28 R348
A7HE Blagk A w27 4] (FAO, 2013) 2
11.0~12.0°Coll A 200A]7F0] &R EQ1L, A. gueldenstaedtii
(FAO, 2013)= BF4-L 18.0°Coll A 10047, Al 2o} Azt

0] (FAO, 2011)E & 13.0~14.0°CollA 144A]7H(6Y), A.
nudiventris (FAO, 2013)= 42 17.0~19.0°CollA 120A]7F(5
&), Bester hybrid sturgeon (Hwang et al., 2000)= 52 14.0°C
216A1ZE(9Y), 15.0°C 1924]7F(8Y) &8 ¥ o] Hr} RIPAIZE
o] Zrgktt. 21} Bester hybrid sturgeon (Hwang et al., 2000)
< 2 160°CY o 168A17H(7TY)0] 28 =, 29 &
Aol et sdg 2ol ot HEFA|Tro] Kt Zhof Fof wt
£ Aol K4t

2 ARAole] 3} ol 271% HRAA 102 mm]
I, FAO (2013)9] 21 A7 A% 80~100 mmE TA o] T
2 Aapo] v tha A ebdeh e B7gol Rt v)
w3 A3 W 27F F3HAre] (FAO, 2013)= A% 13.0~16.0
mm, Bester hybrid sturgeon (Hwang et al., 2000) %} 13.0 mm
2 Bt} 1, A. sturio (FAO, 2013)= A% 9.30~11.0 mmZ
B} Zth. A. gueldenstaedtii (FAO, 2013)= A% 10.5~12.0
mmZ Bt} I, A. stellatus (Persov, 1975)= A% 8.0~10.0
mm, A. nudiventris (FAO, 2013) A% 9.0~10.0 mmZ F3}A}
o19] =7)7 GAFSHATH (Table 3).

2893 Aol 9] AeFEE RARE AT (Table 2) A=
o) 7]z 22 S =gn| D. xiii, 287, RA =21 A. ix, 18
AR, AFAE AT 22 Holl &3l A sturio= 7|12
7} SXrdu] D. 30~447), FA=Hu] A. 23~30719 2
(Rochard and Elie, 1994), ZAol= SX|=20] D. 40~497,
SR =g0] A.27~3070 R tF(Wang, 1998).

A. sturio (Rochard and Elie, 1994)¢} ZHA}o] (Wang, 1998)+=
ALgu] 71z EEA d271 gl BEAAZTE Jlo] E&A
oF B2 Ax7t BE Qe 2"l oo FEiA Zpo)
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Table 3. Comparison characters of the eggs and larvae characters in the Acipenseridae fishes

. Egg diameter Time of hatching Hatching larvae size
Species (mm, mean) (*WT) (mm, mean) Authors
Acipenser ruthenus 3.83~3.85(3.84) 82 hrs (16.0°C) 10.1~10.3(10.2) Present study
- - 8.00~10.0
Acipenser gueldenstaedtii 1.07~3.16 100 hrs (18.0°C) 10.5~12.0
Acipenser gueldenstaedtii colchicus 2.56 - -
Acipenser gueldenstaedtii persicus 0.60~1.50 - -
Acipenser nudiventris (3.00) 120 hrs (17.0~19.0°C) 9.0~10.0
Acipenser sturio (2.63) - 9.30~11.0 FAO, 2013
Acipenser persicus 3.20~3.80 - -
Acipenser baerii 3.00~3.80 144 hrs (13.0~14.0°C) -
Huso huso (3.60~4.30) 200 hrs (11.0~12.0) 13.0~16.0
Acipenser stellati 2.89 B -
Clpenser steltatus 3.19 - 8.0~10.0 Persov, 1975
) S 216 hrs (14.0°C)
](313;2‘? }?Zsbarl?il;ge;‘;henus ) - 192 hrs (15.0°C) 130 Hwang et al., 2000
’ 168 hrs (16.0°C)

*WT: water temperature.

E Byt Zv)s $= 2Add g@-ﬂ-ﬂ7} AZ 54~597), 5
Z 1370, 8} & 11~14MR, A. sturio= 5 & 9~167H, @&
243070, W) B 9~ 147 H0 . AElo} Aol 2
o] 5 & 10~1971, €& 32~5971, v & 7~167]2 X}o|&
At} (Keith and Allardi, 2001).

29 AzPgolel By % Ao FHTES BT
A el Dok NRH E5 e A BT AF A
o] (FAO, 2013)BTHE 2e R0 Uehgon] Aae
W RHATS G2 ARAOIRY HolE HGOY Laixol
o] A7) A A. stellatus (Persov, 1975) 2 A. nudiventris (FAO,
013 F FE 299 FYHolst FASA

AGAOIE TE FANE B9 Yo7} 0o 2
2 Re) ol#e 57 Atk elAlel ATIe] 7
ol 20 ol el 54, AZAGL, of 2T
ol 2EH(FAO, 2013). o] 2} o] ole] Aol 27
oz gejHal TRo| sssht A2 e] Aol FeA

o gt Ant REG Agolth FF AR FuA
& QTE AL 27ARA] Bt A4 QT B

F Ao AztEd.
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2853 AFAFO] Acipenser ruthenus®] %FA17)1& Mg 9 B
7oA 712A RS FHE7] fJste] I I 9 Ax| o FE
Wk 2 ARSI Hol: 20054 6¥el PVC YE L2 (D5
m) & 160+ 1.0°ColA A=AIZ 4 185 ARkt

e gy 2Egd 44 dFetos 37) 3.83~385

(3.84+0.01) mm (n=10)gGct. & &L A
A AR, A 1A17F Zof vinko] B4, #7“ 31A17E 30
7)o =Estg o, 4 82417H(50%) 3of H3}stich
Hi} A% zoj= AF 10.1~10.3 (10.2+£0.11) mm (n=10

Fof| & ¢S 293 o 73 17d Foll= AR
262~324(293+439) mm (n=10)2 SR =70 ¥Zo] 11
N ZHjgo] £ oz Wdsty] AFsHAT. #3 50Y
Zo= AR 86.4~93.1(89.8+4.71) mm (n=10)2 A =20
7|27} BE Ao =] 2]0]7]| 2 o]ttt
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