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MORPHOLOGICAL DEVELOPMENT OF HATCHERY-REARED  
LARVAL AND JUVENILE MEKONG GIANT CATFISH 

PANGASIANODON GIGAS

Yushiro Kinoshita1, Viseth Hav 1,2, Fumihito Akishinonomiya 3,  
Yasuhiko Taki 4  and Hiroshi Kohno 1*

ABSTRACT

Morphological development of Pangasianodon gigas was described for hatchery-reared 

111 larvae and juveniles of 3.41–65.5 mm in body length (BL) sampled from day 0 to day 35. 

BLs of larvae and juveniles on day 0 were 3.87±0.30 (mean±SD) mm, reaching 22.1±0.53 mm 

mm BL. Melanophores were scarcely developed in the yolk sac larvae smaller than 7.13 mm BL 

in the process of developmental change, while others had reached peak or constant values. The 

results were compared with those of such confamilial species as Pangasianodon hypophthalmus, 

Pangasius bocourti and Pangasius larnaudii.
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INTRODUCTION

Pangasianodon gigas, a species of the siluriform family 

and 300 kg in body weight (SMITH AINBOTH OGAN, 2004). This species is 

endemic to the Mekong River basin (RAINBOTH OGAN OULSEN ET AL., 2004), 

occurring sporadically in the main channels of the Mekong River and its tributaries in 

Thailand, Lao PDR and Cambodia at present (HOGAN, 2013). Due to the deterioration of habitat 

OGAN ET AL. OULSEN & VIRAVONG ITCHELL & BRAUN OGAN, 

OULSEN ET AL ROESE & PAULY

as “critically endangered” in IUCN Red List (IUCN, 2014), and its international trade is 
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ROBERTS & 
VIDTHAYANON,

in such areas as the Mekong Delta in Vietnam and the Chao Phraya River system in Thailand 

Musikasinthorn, 2014, personal communication). Now local pangasiid faunas in these river 

systems are in need of strict management, and the early morphological development and 

management in natural waters as well as for their ontogenetic and phylogenetic investigations. 

As a part of our research series on the morphological development of pangasiids, we 

described the larvae and juveniles of Pangasius larnaudii (VISETH ET AL., 2011) and P. bocourti 

(VISETH ET AL., 2013), and those of Pangasianodon hypophthalmus were described by ISLAM 

(2005), BARAS ET AL. (2010) and MORIOKA ET AL.
morphology of Pangasianodon gigas, little information is available: the presence of mandibular 

MEENAKARN ( FUMIHITO (
in the work of ROBERTS & VIDTHAYANON

Pagasianodon 

gigas and to compare them with those of other pangasiids.

The Pangasianodon gigas larvae and juveniles used in this study originated at the 

Phayao Province, Thailand.  The larvae and juveniles were reared at ambient water temperature. 

5% formalin solution immediately after collection. A total of 111 specimens 3.41–65.5 mm 

in body length (BL) used in this study are deposited in the Museum of the Tokyo University 

and its position, mouth width, pre-anal length, upper jaw length, and snout length. The nine 

body dimensions of the specimens sampled from day 0 to day 12 (3.41–16.0 mm BL) were 

measured under a binocular microscope with an ocular micrometer, and those from day 14 and 

were recorded to the nearest 0.01 mm. The myomeres were counted on the specimens from 

days 1 to 12 (n = 52). The volume of the yolk and oil globule was computed by applying the 

equation of BLAXTER & EMPEL lh
2, where l is length and h is height. “Yolk 

volume” in this study refers to the combined volume of the yolk and oil globule. Measurement 

and counting methods mainly followed those of LEIS & TRNSKI IDTHAYANON

POUYAUD ET AL. HUBBS & LAGLER (2004).
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RESULTS

Growth

The mean BL (± SD) of newly hatched larvae on day 0 was 3.87 ± 0.30 mm (n 

(3) at day 12. Thereafter, the larvae/juveniles grew rapidly to 22.1 ± 0.53 mm BL (n = 8) at 

The smallest specimen (3.41 mm BL, day 0) had a slightly upward-bent notochord tip 

(30o o and 40o at 7–8 mm BL. 

o

and was complete, about 45o to 54o

angle could not be measured in specimens larger than about 16 mm BL (day 12) because of 

Drawings of larvae and juveniles collected on days 0, 1, 2, 3, 5, 7, 10, 12 and 21 are 

showing the gross morphology.

The head and body of newly hatched larvae (3.41 to 4.14 mm BL) were transparent and 

compressed laterally, and a large spherical yolk sac was located at the anterior part of the 

n = 7) and from 0.75 to 1.20 mm (1.02 ± 0.15 mm), respectively, and the 

3. The yolk volume decreased to 0.37 ± 0.10 mm3 at day 1 

n 
3 at day 2 (6.70 to 7.13 mm BL, n = 6, 

n 

The mouth and anus were open, and the eyes were well pigmented in the day 1 specimens 

having changed from round to slender gourd-shaped with larval growth, and they were divided 

older specimens, myomeres were not countable because of lack of body transparency.
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hatchery-reared larval and juvenile Pangasianodon gigas from day 0 to day 35 after hatching. 

Solid circles indicate means and vertical bars standard deviations.



of body length (%BL) in hatchery-reared larval and juvenile Pangasianodon gigas from day 

0 to day 35 after hatching.
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Pangasanodon gigas from day 0 to day 21 after hatching. 
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Pangasanodon gigas from day 21 to day 35. a, day 21, 

b

c
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The ratio of head length to BL increased from 16.0% at 6.75 mm BL and reached a constant 

gently to a peak of 7.5% at 26.6 mm BL, and thereafter declined, reaching a constant level of 

16.7% at 8.00 mm BL, and subsequently declined gently to a constant level of about 5% at 

15.5% at 6.80 mm BL to a peak of 58.7% at 8.70 mm BL, and thereafter declined, reaching a 

BL, and thereafter declined, reaching a constant level of about 25% at 27 mm BL and larger 

BL to a peak of 43.7% at 8.00 mm BL, and thereafter declined rapidly to a constant level of 

Many melanophores were scattered on the lateral-ventral surface of the yolk sac of newly 

The number of melanophores increased to form the pigmented cap of the gut in specimens of 

Melanophores were detected on the eyes of the smallest specimen, 3.41 mm BL on day 0 

and cheek at 7.11, 6.66, and 6.65 mm BL, respectively. These melanophores did not develop 



23

Two small melanophores appeared on the upper jaw at 7.20 mm BL, and all specimens larger 

at 6.75 and 7.80 mm BL, respectively, and all specimens larger than 7.65 and 11.8 mm BL 

A few, small melanophores appeared on the dorsal contour of body and tail at 6.55 mm BL 

the myoseptum and formed inner melanophores cluster, the number of which decreased and 

A small melanophore appeared on the posterior part of lateral line area at 6.70 mm BL, 

4). The lateral line melanophores increased in number with growth to form a broad lateral 

were more concentrated on the mid-lateral area of the caudal peduncle in specimens between 

mm BL, and all specimens larger than 8.10 mm BL possessed the melanohpores on the anal 

On the anterior and posterior areas of the ventral side of notochord tip, developing later 

to the upper- and lower-hypural areas, melanophores appeared at 6.65 and 6.75 mm BL, 
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respectively, and all specimens larger than 16.0 and 7.74 mm BL had the melanophores on the 

base and anterior area of the pectoral spine. No melanophores were observed on the pelvic 

DISCUSSION

As discussed by VISETH ET AL. (2011, 2013), information on the morphological development 

of larval and juvenile pangasiid species is limited to Pangasianodon hypophthalmus 

described by MORIOKA ET AL. (2010), to Pangasius larnaudii by VISETH ET AL. (2011), and to 

Pangasius bocourti by VISETH ET AL. (2013). Therefore, the morphological characteristics of 

Pangasianodon gigas described in this study are compared with those of the three pangasiid 

species.

The largest specimen of Pangasianodon gigas possessing the yolk sac was 7.13 mm BL 

mm BL on day 0), and none of the specimens observed had a straight notochord. Therefore, the 

ORIOKA ET AL. (2010: Pangasianodon 

hypophthalmus, 3.30–6.40 mm BL on day 0–2), VISETH ET AL. (2011: Pangasius larnaudii, 

3.42–6.03 mm BL on day 0–2) and VISETH ET AL. (2013: Pangasius bocourti, 5.35–8.10 mm 

BL on day 1–3). Although MORIOKA ET AL

larvae” (= yolk-sac larva stage of KENDALL ET AL. P. hypophthalums, we could not 

observe the stage not only in P. gigas (this study) but also in P. larnaudii and P. bocourti 

(VISETH ET AL., 
0 in P. hypophthalums, and thus, as pointed out by VISETH ET AL. (2011), this stage would last 

a surprisingly short time. 

Pangasianodon gigas specimens with a 

P. gigas larvae would 



25

mm BL, when they entered the juvenile stage, in P. gigas

14.4 mm BL in Pangasius larnaudii, 12.8 mm BL in Pangasianodon hypophthalmus, and 

12.2 mm BL in Pangasius bocourti

growth of P. gigas, even though the rearing methods were various by species. The mean BLs 

P. gigas and 13.3 mm 

in P. bocourti P. larnaudii P. hypophthalmus 

P. gigas and 20.6 mm in P. bocourti on day 21, 23.4 mm 

in P. hypophthalmus P. larnaudii and P. bocourti on 

P. gigas P. larnaudii and 33.5 mm in P. bocourti.

pangasiids, Pangasius bocourti, Pangasius larnaudii and Pangasianodon hypophthalmus 

by VISETH ET AL. (2013). The appearance order in Pangasianodon gigas in this study was anal 

P. larnaudii

P. hypophthalmus

P. bocourti and P. larnaudii P. gigas 

The head length is about 30% of BL, once it reaches a constant level, in Pangasianodon 

gigas, Pangasianodon hypophthalmus and Pangasius larnaudii, which is a little larger than 

that of Pangasius bocourti

declining and stable thereafter, but no peak is observed in the former two species. The snout 

length is clearly shorter in the two Pangasianodon species (smaller than 10% of BL) than 

in the two Pangasius species (10–15% of BL). Although the stable eye diameter is not over 

about 6% of BL in all the four pangasiid species, the eye diameter is temporarily 6–8% of BL 

P. gigas. The upper jaw length reaches 

15–20% of BL in the four pangasiids, while the stable one is smaller in the two Pangasianodon 

species (about 5% of BL) than in the two Pangasius species (about 10% of BL). 

We compared the morphological differences of larvae and juveniles between the four 

pangasiid species, two each belonging to two genera, Pangasianodon and Pangasius

more information about the morphological development of pangasiid larvae and juveniles.

Table 1. Body length (BL) and age for each developmental stage of Pangasianodon gigas.

 Stage BL (mm) Age (days after hatching)

3.41–7.13 0–2

3–10

10–12

Juvenile
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