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Abstract

This study on the breeding of the blackline rasbora Rasbora boragpetensis Smith, 1934 was
conducted at the Ubon Ratchathani Inland Fisheries Research and Development Center from
October 2021 to September 2022. The objective was to investigate the suitable concentrations
of the synthetic hormone Buserelin acetate (Bus) for breeding performance and the embryonic
development of early-stage larvae. Female broodfish, with an average weight of 2.53+0.15 ¢ and
an average length of 6.39+0.45 cm, were induced with Bus at four concentrations (0, 10, 20, and
30 pg/kg) combined with Domperidone (Dom) at 10 mg/ke following a completely randomized
design (CRD) consisting of four treatments with three replications each. Male broodfish, averaging
1.44+1.78 ¢ in weight and 5.20+0.45 cm in length, were injected with Bus at 10 ug/kg together
with Dom at 10 mg/kg across all treatments. The results showed that Bus administration
significantly affected ovulation, total egg production, fertilization rate, and hatching rate when
compared with the distilled-water control (p<0.05). However, differences in Bus concentrations
administered to females did not significantly influence larval survival (p>0.05). Embryonic
development from fertilization to hatching required an average of 16 hours and 55 minutes at a
water temperature of 27.0-30.0 °C. The findings indicate that a Bus concentration of 10 pg/kg
combined with Dom at 10 mg/ke is the most suitable level for effective induction of blackline

rasbora broodstock under the conditions of this study.
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Figure 1 Mature female Blackline rasbora (Rasbora borapetensis)
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53+0.15 N1/ LardAINe1aa y 6.39+0.45

wuns vmdnldseusiade 0.32+0.09 n¥u uaz
Snulusoudinde 1,285.30+312.52 W wavsuiu
Talsiovmiinly 1 ndaadswiniu 4,061.30:308.66 o3
(Table 1)

Table 1 Female weight, Female length, Egg weight per female, Total number of eggs per female and  Number

of eggs per gram of egg mass in the Blackline rasbora (Rasbora borapetensis) (Mean+SD)

Index Average
Female weight (g) 253 +0.15
Fermale length (cm) 6.39 £ 0.45
Egg weight per female (g) 0.32 £ 0.09

Total number of eggs per female (eggs)

Number of eggs per gram of egg mass (eggs)

1,285.30 + 312.52

4,061.34 + 308.66

3. NSNNEIUS

ANY1ANLTUTUYDIT0T LUUTIATIE
Buserelin acetate (Bus) #on st giugUa1@Imauas
3.1 wamiﬂﬁ"qﬁmﬁfﬂLLaﬁmmmﬂ']’;suamaiﬁuﬁ:‘lul,wiaz

YANITVADINBUNIIAANTLUANLUKUNITNARBININ
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56+0.27, 2.64+0.29 Wag 2.66+0.17 NSU AIUE1AY
LAz AIINBIILRE 1YY 6.5540.16, 6.61+0.33,

6.67+0.13 kay 6.63+0.08 LYUALUAT AUAIAU LAY
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wiinuaranuenvesiugluudazyanisnaaes 1l

WANFAUNEDH (p>0.05) (Table 2)

3.2 Snginaanly Sruauliiamadewiataie Snsn
M3UHaus 9nsIMsiin Lagdnsnissenny
Anwdnsinisanly vesnsigiugUan
Faunsrenis@ngesluunseduniseanty neld Bus
TuszAUAMUTNTUAIN 9 S2uAU Dom 10 Jadnsusie
Alansu wavyariuny (dngasluu) nudiweuwdiug
Uamnyanaasad unaniug uazanslunielu 6-8
Falumdansdngosluy dmsuwsifugarildsunis
dnsesluniidnsnisnnly 100% snLiugaaueudilsl
wumsanla (p<0.05) (Table 2) Tudausuaulusiaue
sousiiuguanads nuhdwauldimuadoustusua
wasdanuuandnsiuesefituddyneada (p<0.05)

Taedayindu 0+0.00, 729.40+114.12, 947.00+78.90
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uay 1,035.00+130.00 Wes mud iy Jeusiiusilasu
n1sangosluuduasieyt Bus lusgauaududy 30
lulasn3usedlansy Tisnnuldedesousiiuggsiian
(Table 2) dwmiudnsin1sufausuazensinisiln wui
dnsnisufausveslyvardaniaunsdeaniaie
79.80+5.17, 63.20+7.19 uag 48.80+9.09 wWosidud
AUEITU dIUSPIINSH T AIaE 8 92.50+3.89,
90.29+3.66 way 69.53+11.36 WWosigud mudwiv lng
wifuguaildsunsdngosluudaunsizsi Bus lusedy
Anuudu 10 lulasnsusienlansy Idnsnisujaus
LardnsNsiindiiga (p<0.05) (Table 2) wagdnsns
F9ARNEYBINUAT NUIBNTINITTOANEYDIGNUAIT?
mauasfialiuanesfumsada (p>0.05) tnedinads
98'58NI19 77.59+11.13 - 85.90+4.39 183 id ud
(Table 2)

Table 2 Average of Blackline rasbora (Rasbora borapetensis) breeding using hormone Buserelin acetate (Bus)

injection different concentrations rates. (Mean=SD)

Experimental series (ug/kg)

Index

T1 T2 T3 T4 P-value
Females weight (g/bodly) 2.56+0.27 2.64+0.29 2.66+0.17 2.54+0.21  0.8090
Females’ length (cm) 6.61+0.33 6.67+0.13 6.63+0.08 6.55+0.16  0.9180
Ovulation rate (%) 0+0.00° 100.00+0.00° 100+0.00° 100+0.00°  0.0010**
Total eggs per female (eggs) 0+0.00°  729.40+114.12° 947.00+78.90° 1,035+130.00° 0.0030**
Fertilization rate (%) - 79.80+5.17° 63.20+7.19°  48.80+9.09°  0.0010**
Incubation rate (%) - 92.54+3.89° 90.29+3.66°  69.53+11.36°  0.0010**
Survival rate (%) - 82.41+4.15 85.90+4.39  77.59+11.13  0.2370

** Mean+S.D. with the different superscripts are significantly different (p<0.01).

2. auandRrassenitnsimneiuduaziinlyuands
ANtk
ANALUAYDIUTENININTINERUEUAIZIMNS

wAa Wudndgumngil 26.0-28.0 °C USu1ueandiaud

avaneul 5.5-6.0 meg/L Ansdunsadunig 7.5-8.0
Audung 75-90 me/L as CaCO; ANNTEAI 78-
85 mg/L as CaCO; tazUsunauauluiilesan 0.00 mg-

N/L Tudruvesnanininseninanisinlyvaidanig
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oK Wudwﬁqmuqﬁ 26.0-28.0 °C Usu1aeondiaud]
azaeul 5.0-7.5 meg/L anudunsafunng 7.0-8.0

Audunng 70-85 me/L as CaCO; AINNTEAI 75-

80 mg/L as CaCO; HazUsuiameonlutiesiu 0.00-
0.20 mg N/L

Table 2 Features of the water used for breeding and of Blackline rasbora (Rasbora borapetensis)

Water properties Breeding Hatching
Temperature (°C) 26.0-28.0 26.0-28.0
Dissolved oxygen content in water (mg/L) 5.5-6.0 5.0-75
pH 7.5-8.0 7.0-8.0
Alkalinity (milligrams per liter of CaCOs) 75-90 70-85
Hardness (milligrams per liter of CaCO,) 78-85 75-80
Total Ammonia (mg N/L) 0.00 0.00-0.20

3, WRIUINSVBIANNLUANTINIILAS

Snwazvaalvuardmawas Wulduseinnau

[ =

ARNUIRNG 4

q

fadwns lunlasunsufausuddduinia wWasnuia

anwugnau AiduruAudnat 1.010.81

waglussla dwlunlianysaluaglalasunsugausd
anvaueiiuias dvyu lenedwamnsanng dell seey
Cleavage 141181 2 97las 45 U9 szey Blastula 14

1381 3 TaLU 30 W Srey Gastrula 19wan 5 Falue

20 Wit S8y Head bud and tail bud e 6 3lus
15 w7t sz Somite 1ian 7 49lus sve2 Head bud
and tail bud 11781 6 T2lu3 15 Wit szey Heart
formation Taan 9 Falus 40 wifl wavSuilneaniu
faldiaan 16 Falus 55 wift Agauunfith 26.0-28.0
ssrmnwaldoa gnuanusniln inwenaieds 1.90+0.14

Jaduns (Table 3 and Figure 2)

Table 3 Periods of Blackline rasbora (Rasbora borapetensis) embryo development.

The period after the
Phase Figure
egg Fertilized

Development Stage

1 Cell 20 minutes A One cell stage: After being mixed, it was found that the
animal pole was a bulging cell that formed a blastodisc,
with a size of 1.01+0.81 mm.
Cleavage 25 minutes B. The first cleavage stage involves the division of blastodisc
cells into 2 equal blastomere cells.
55 minutes C. The second cleavage stage is divided into 4 blastomere

cells, the same size, half smaller than the original cell.
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Phase

The period after the
egg Fertilized

Figure

Development Stage

1 hour 20 minutes

The third cleavage stage is divided into 8 blastomere cells,

half smaller.

1 hour 45 minutes

The fourth cleavage stage has a blastomere cell division

of 16 cells, halved in size.

2 hours

Fifth cleavage stage: The division of blastomere cells

increases to 32 cells.

2 hours 25 minutes

The sixth cleavage stage is divided into 64 blastomeres,

and the cell layer begins to thicken.

2 hours 45 minutes

The Morula stage, in which the blastomere divides into
many small cells stacked thickly and tightly together, is

the final stage of the cleavage stage.

Blastula

3 hours 30 minutes

Blastula stage: The blastodisc begins to move down to
cover the nucleus, with thickened aggregate cells, raised

until convex, and an internal space (Blastocoel) is formed.

Gastrula

4 hours 10 minutes

Early gastrula stage: The edges of the blastodiscs have a
thicker arrangement around them, creating a ring- like
appearance. It is called the Germ ring and it is found that
the part that grows into the tail of the cup has dense

clusters of cells.

5 hours 20 minutes

Late gastrula stage, the group of cells moves down to
cover the Yolk almost completely. The cell group will
move down to cover the yolk, which is the blastopores

phase.

Head bud
and tail bud

6 hours 15 minutes

Close blastopore stage: The tissue grows more and forms
an embryo shaped like a tail ring and the head of the
embryo is raised. It is born as a head button and a tail

button.

Somite

7 hours

Somite stage: The ectoderm, mesoderm, endoderm are
born into embryos, and the tip develops into head and
tail buttons. The lateral body fold continues to develop

into muscles.
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The period after the

Phase Figure Development Stage
egg Fertilized
Optic bud 7 hours 25 minutes N. Optic bud stage: The area where the head is formed, the
optic vesicle next and will grow into the eye of the fish.
Heart 9 hours 40 minutes O. Heart formation stage: A button-shaped heart is formed,
formation and the heart and muscles begin to work. The larvae
begin to move, sometimes the tail area has a thin stretch
of flesh.
Hatch-out 16 hours 55 minutes P. Hatch-out stage: The fry hatch by using their tail to drill

open the egg shell. When newly hatched, the head of the
fry is still attached to the yolk sac, the mouth is not yet
open, the body is transparent, and the fin folds are
connected to form a sheet. The average length of newly

hatched fry is 1.90+0.14 mm.

(A) . (8.) (C)

(D.) (E.)

8-Cell (1.20 h) 16-Cell (1.45 h) 32- Cell stage (2 h)
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64-Cell stage (2.25 h)

8]
Yy
4.#‘*" ]
L |

1mm

)

/

Early gastrula stage (4.10 h)

ar

(H.) (1)

(M)

Somite stage (7 h)

Blastula stage (3.30 h)

(K.) (L)

1 mm

Late gastrula stage (5.20 h) Close blastopore stage (6.15h)
(N.) (0.

Heart formation stage (9.40 h)

Hatch-out stage (16.55 h)

Figure 2 (A-P) Embryonic development stages of Blackline rasbora (Rasbora borapetensis)
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