DOCTORAL DISSERTATION INFORMATION 
Thesis tittle: Studies on some biological characteristics of King grouper Epinephelus lanceolatus (Bloch, 1790) in early developmental stage (embryo, larvae and fry) 

Major subject: 
Aquatic Biology




Code: 62 42 01 08

Dissertator’s name: 
Tran The Muu
Supervisors: 

Dr. Le Xan



Assoc. Prof. Dr.  Do Van Khuong
Graduate School/Institution: Research Institute for Marine Fisheries
1. Summary of doctoral dissertation content

Studies on some biological characteristics of King grouper at larvae stage is a new progress in the field of aquaculture science and technology in Vietnam. The dissertation provided information on the development of embryos, the effects of environmental factors on embryo development, morphological development of larvae, environmental effects on survival, reproduction, perverted time as well as feeding characteristics of King grouper at the larvae and fry stages.
2. New findings of the doctoral dissertation
During period of embryonic development: water salinity from 32.0 to 35.0 ppt and water temperature of about 28oC is the most suitable conditions for the development of King grouper embryos.

King grouper’s larvae are divided into 5 stages. The average size of newly-hatched King grouper larvae is about 1.72 ± 0.04 mm. King grouper’s larvae usually open their mouth with the size of 130.5 ± 20.0 (m after 60 h post hatching (salinity and temperature conditions are 28 ppt and 28oC, respectively). Dorsal and pelvic-fin spines were started to develop at 9 days and completed with the maximum length at 21 days and then disappeared at the 35 days. The larvae become fry at 42 days with the size of about 35.02 ± 0.51 mm. A gastric tube of King grouper larvae appeared on the third day and developed completely at the metamorphic stage. Digestive tract of King grouper larvae is large and short. The most suitable conditions for larvae development are salinity of 28 – 32 ppt and temperature of 28 - 31oC.
The suitable feed for nursing of King grouper at the early stages depends totally on larval development stage:

+ The larvae stage from 2 - 9 days: the larvae were fed with a mixture of micro rotifers (P. similis) and nauplii of copepod.
+ The larvae stage from 10 - 21 days: the larvae were fed with nauplii of copepod and copepod.

+ The larvae stage from 22 - 32 days: the larvae fed with a mixture of 50% copepod and 50% artemia showed the highest survival percentage of larvae.

+ The larvae stage from 33 - 42 days: the larvae were fed with a mixture of 50% artificial feed NRD and 50% live feed (copepod: artemia ratio = 1 : 1).

+ The stage from fry to fingerlings (43 - 84 days): the fish were fed with NRD feed.

The doctoral dissertation has been contributed 3 new findings to science and proposed 6 technical solutions as scientific baselines for development of breeding technology for King grouper. The 3 new findings include: (1) Characterization of development of King grouper at the early stages; (2) Determination of the effects of feed on King grouper’s survival; and (3) The effects of some environmental factors on the growth of King grouper at the early developmental stage.

3.   Potentials for field application and issues need to be further studied 

The doctoral dissertation is an important reference source of researchers on the breeding and reproduction of grouper species in general and King grouper in particular. This source of information is also the science basis for development of technology for artificial breeding of King grouper, contributing to the protection of King grouper’s resources because King grouper started to be extinct in the wild.
In order to provide more scientific evidences for the improvement of breeding technology of King grouper, the following topics need to be done:
+ Studies on the effects of broodstock on the quality of King grouper eggs, relationship between broodstock size and larval size;

+ Studies on the role and function of the spines for King grouper larvae;

+ Studies on enzymes and their role in food digestion at the larval stage
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