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1. Introduction

The small indigenous fish species mola (Amblypharyngodon mola) is very much rich in

micronutrient like Vitamin A, Ca, Iron, Zn etc. These micronutrients are essential to

cognitive and physical development, especially in children from the pregnancy period

to two years old. Knowing its importance and low abundance of the fish, the species

has very high market demand throughout the country. After long experiences of mola

from different projects of WorldFish a comprehensive research project has been

designed as PhD research. The research objectives are as follows

 To explore the physical situation about the habitat of mola located in different

regions of Bangladesh

 To learn about the morphometric characteristics of mola collected from

different regions of Bangladesh

 To understand the reproductive biology (gonad development, breeding season,

fecundity, sex ratio, maturation, fertilization rate and hatching rate) of mola

 To know the techniques of artificial breeding of mola

 To identify the techniques of larval rearing of mola

 To know the embryonic and larval development of mola

The research activities have been continued for more than one year and this report is an

overview of the update outputs of ongoing research activities.
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2. Research Activities and outputs

The research program is still continuing. Although some research outputs have already

been found. The up to date research outputs are summarized below.

2.1. Artificial Breeding Protocol Development of Mola

Mola fry can be produce easily through hypophysation into hatchery. Tank with hapa

setting was to be found as effective tools for artificial breeding of mola compared than

tray and aquarium. Only 1 trial was conducted to find out the effectiveness of the tools.

The fertilization rate was found 84.26%, 84.8% and 90.56% in aquarium, tray and tank

respectively in that trial. Where no hatching occurred into aquarium and larval

survival was almost nil after 2 days of hatching into tray. All eggs were settled down to

the bottom of aquarium and water exchange rate was zero. The dust was also settled

down to the bottom of aquarium and cleaning the aquarium couldn’t be done. Thus

pollution occurred into aquarium and that’s might be the reason for not hatching the

fertilized eggs. The more trials are needed to sharpen the tools effectiveness. Effective

dose for PG administration was found as 50 mg/kg for female with male 25 mg/kg

(Table 2.1).

Table 2.1: Trial on effective dose of PG for artificial breeding of mola

Treat

ment

Female Male Fertili

zation

Rate

(%)

Hatching

period

(Hrs)

Remarks

No. Avg

wt.

(g)

PG

dosage

(mg/kg)

No. Avg

wt.

(g)

PG

dosage

(mg/kg)

1 6 4.62 30 9 1.54 25 60 28-29  Partial spent – 4

 Not spent - 2

 Few eggs were found

2 6 4.62 40 9 1.54 25 88 28-29  Partial Spent - 6

 Eggs found moderate

amount

3 6 4.62 50 9 1.54 25 92 28-29  Full spent – 1

 Partial spent - 5

 Eggs found abundantly
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Ovulation period was found as 4–5 hrs on 28-290C. It showed 5.30-6.30 hrs on 25-270C

in another trials. Hatching period was found within very short period of time and that

was 7-8 hrs on 290C. In the earlier another trials, the hatching period had found as 14-15

hrs on 280C and 28-29 hrs on 25-260C. After spawning naturally through hypophysation

with PG the female broodfish were dissected and observe their spent condition. Among

the 195 female broodfish, only 1 was found as full spent, 163 as partial spent and 31 as

completely not spent (Table 2.2). The completely not spawning might be due to heavy

stress during PG administration of the broodfish. So it can be said that mola fish not

always fully spent fish during its breeding in nature.

Table 2.2: Spent condition female broodfish of mola through hypophysation

Trial No. of broodfish
dissected

No. of full
spent fish

No. of partial
spent fish

No. of not
spent fish

1 18 1 15 2

2 177 0 148 29

Figure 2.1: a. PG administration at pectoral fin base of mola, b. used tools for artificial
breeding of mola.
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Figure 2.2: Mola nursery visited by Dr.

Benoy Barman

2.2. Nursing of artificially bred fry of Mola

Mola grow very faster in the nursery pond.

It grew up to 2.74 g wt. (total length 6.8 cm

and standard length 5.5 cm) within 85 days

old. The artificially bred fry were reared

into 3 nursery ponds at farmer’s level. The

average individual weight was found 1.31

g (TL 5.13 cm and SL 4.06 cm). The fish

have already been marketable size and

became matured in the nursery pond

(Table 2.3). Female were grew very faster

than male (Figure 2.3). The nursing is still going on.

Table 2.3: Growth of mola of 85 days old
Pond Male Female

n Avg.
wt
(g)

SD Avg.
Total

Length
(cm)

SD Avg.
Stand.
Length

(cm)

SD n Avg.
wt
(g)

SD Avg.
Total

Length
(cm)

SD Avg.
Stand.
Length

(cm)

SD

1 10 0.80 0.16 4.46 0.36 3.46 0.30 25 1.80 0.29 5.61 0.42 4.48 0.35

2 12 1.32 0.19 5.21 0.23 4.18 0.20 23 1.92 0.16 5.98 0.24 4.88 0.21

3 16 0.71 0.11 4.32 0.18 3.36 0.16 34 0.96 0.08 4.65 0.22 3.67 0.14

All
average 38 0.93 0.31 4.64 0.47 3.64 0.43 82 1.49 0.49 5.32 0.65 4.26 0.57

Max 38 1.77 5.60 4.60 82 2.74 6.80 5.50

Min 38 0.53 3.90 2.90 82 0.75 4.20 3.30

Figure: Male-female growth of mola
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A. Blastodisc Phase B. 1st Cleavage C. Two Celled Stage D. Multiple Celled Stage

E. Early Gastrula Stage F. Organogenesis G. Just Before Hatching

Head

Tail

Yolk Sac

Head

Tail

2.3. Embryonic and Larval Development of Mola

The freshly fertilized eggs were found in golden or yellowish in color, whereas the

unfertilized eggs were whitish in color. The eggs were adhesive in nature and settled

down on bottom. From the fertilization to hatching, it takes 14.15 hours on 280C. The

embryonic developmental stages of mola was observed using a light microscope

(Model XSP L101) and taken photograph using a Sony Digital Cyber Shot (Model w690)

through microscope.

Figure 2.4: Embryonic Development of Mola

Table 2.4: Embryonic developmental Stage of Mola

Stage TAF *

(hrs)

Figure Characteristics

Blastodisc Phase 1 – 1.15 A A disc like shape was shown into egg

1st Cleavage 1.30 B Cell division started

2 celled stage 2 C Two distinct cells were shown

Multi celled stage 3 D Multiple cells were found in a upper side

of the egg

Early Gastrula stage 3.15 E Started animal pole formation, yolk sac

was visible

Organogenesis 10.15 F Head, tail and heart was visible

Just before hatching 14.15 G Movement of hatchling was shown

within embryo

* TAF = Time after Fertilization
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The fertilized eggs of mola hatched at around 14-15 hrs post-fertilization on 280C. The

larval growth was found very faster. The first feeding stage was found about 41 hours.

The detail about larval developmental stage of mola was shown with figure in Table

2.5.

Table 2.5: Larval Development of Mola

Age (hrs) Characteristics Figure

00  Just hatched

 Full of yolk sac

 No pigmentation

 Transparent

 Larvae lie on the bottom

16  Yolk sac partially absorbed

 Head detached from the yolk

39  Eye pigmented

 Yolk elongated and about to
abolished

 Pectoral fin fold appears

40  Horizontal movement started

 Swimming started against current

 Very thin

40  Stomach is still empty

 Yolk sac is completely absorbed

 No external food taken

 Transparent

41  Feeding started

 Stomach pigmented in black

Figure 2.5: Larval Development of Mola
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2.4. Broodfish mortality after breeding of mola

All mola broodfish not die after breeding. It is found that 53% brood fish survival

immediately after spawning. When spawning is fully complete up to 5 hours of

spawning started, then the live broodfish (male 374 and female 221) kept into hapa set

into pond water for 7.30 hrs. Before taking the broodfish into hapa the fish were taken

under slat and KMnO4 bath treatment. After curative treatment of the broodfish, 45%

male and 20% female were found in very good condition and then they were released

into grow out pond. After releasing into pond, no mortality was shown. As a whole,

25% male and 10% female survival was found after artificial breeding program into

hatchery (Table 2.6). The mortality may be due to breeding stress of brood and

handling stress for inducing agent and repeated capturing the fish. The survival of

broodfish proved that not all the broodfish die after breeding in nature.

Table 2.6: Mola broodfish survival after breeding program

Event Tank Trey Aquarium Total

Male Female Male Female Male Female Male Female

No. of broodfish involved in
Breeding Program

225 150 225 150 225 150 675 450

Died after 1st dose of
female

0 13 0 9 0 6 0 28

Died after spawning (up to
5 hours of spawning
started)

84 75 102 53 115 73 301 201

No. of Fish under treatment
and kept into hapa

141 62 123 88 110 71 374 221

% of fish under curative
treatment

62.67 41.33 54.67 58.67 48.89 47.33 55.41 49.11

Died into Hapa after
treatment

62 44 65 66 78 67 205 177

Live fish release into pond 79 18 58 22 32 4 169 44

Survival rate after
treatment (%)

56.03 29.03 47.15 25.00 29.09 5.63 45.19 19.91

% of live fish involved into
breeding program

35.11 12.00 25.78 14.67 14.22 2.67 25.04 9.78

Remarks Treated by salt
10g/25 liter
water for 5
minutes

No treatment Treated by
KMnO4 @ 20
ppm for 5
minutes
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2.5. Sex identification and ratio

Only barred female can be easily

distinguished by showing their larger size,

swollen abdomen and wholesome body.

The matured male can be identified by

observing their thin and streamlined body

shape. Other than barred and matured

mola, sex can be confirmed by dissecting the

fish and observation of their gonad under

microscope.

It is found that in the study, sex can be

identified by observing the external caudal

fin color. The caudal fins are more yellowish or golden in color for male and whitish in

color for female (Figure 2.6).

We found the sex ratio of male and female of mola is 1:1.216 (Table 2.7). The mola were

produced through artificial breeding program on June 05, 2014 at Dolphin Hatcher,

Rangpur. The artificially produced synchronized fry of mola reared into 3 nursing

ponds at Dhormesshor, Rangpur. After 80 days of the mola the sample collected from

the nursing ponds and identified their sex. Determination of sex of every single mola

was done by primarily observing the body shape, stripping the belly to observe the egg

of female and caudal fin color. Then the fish were dissected and their gonads were

examined under light microscope.

Table 2.7: Male female ratio of mola from the same batch of fry

Pond Sample
size (n)

Male Female Male Female
RatioNo. % No. %

1 35 12 34 23 66 1:1.92

2 50 16 32 34 68 1:2.13

3 35 10 29 25 71 1:2.50

Total 120 38 32 82 68 1:2.16

Figure 2.6: Caudal fin of male and

female mola
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2.6. Morphometric, Meristic Analysis of Mola in Northwest

Morphometric and meristic data of mola were collected from 3 districts Dinajpur,

Nilphamari and Rangpur in northwest region. The data were analyzed according to

Canonical Discriminant Function to classify the stock from each other. On the basis of

morphometric length data of 30 samples from each location we found a distinct

classified stock of mola. According to 1st DF, the stock of Dinajpur showed different

characteristics than Nilphamari and Rangpur. According to 2nd DF, all three stocks

were overlapped (Figure 2.7). Only 10% of the Nilphamari stock was matched with

Rangpur (Table 2.8).

Figure 2.7: Sample centroids of the discriminant function scores based on

morphometric lengths
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Table 2.8: Classification results on the basis of morphometric lengths

Classification Results
a

Stock

Predicted Group Membership

TotalDinajpur Nilphamari Rangpur

Original Count Dinajpur 29 0 1 30

Nilphamari 0 27 3 30

Rangpur 0 1 29 30

% Dinajpur 96.7 .0 3.3 100.0

Nilphamari .0 90.0 10.0 100.0

Rangpur .0 3.3 96.7 100.0

a. 94.4% of original grouped cases correctly classified.

The study is still continuing. Partial data collection in northwest was completed and

partial data was analyzed. It needs to more data collection and further analysis, which

is under process.
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3. Other Activities in Progress

3.1. Supervisory committee formation

According to University rules, the supervisory committee has been formed.

Supervisor : Dr. Mostafa Ali Reza Hossain

Professor

Department of Fisheries Biology and Genetics

Bangladesh Agricultural University, Mymensingh

Co Supervisor : Dr. Benoy Kumar Barman

Senior Scientist

WorldFish

Bangladesh and South Asia Office, Dhaka

Member of : Michael John Phillips

Supervisory Principal Scientist

Committee Aquaculture and Genetics

WorldFish, Penang, Malaysia

Mike Phillips showed his willingness to perform a supervisory role for the research

program and for that Committee for Advanced Studies and Research (CASR), of BAU,

Mymensingh finally approved him as a member of the supervisory committee upon

submission his desire and CV.

3.2. Research Progress Sharing

The research proposal and the progress were presented into 6th Biennial Fisheries

Conference and Research Fair 2014 organized by BFRF on April 27, 2014. The

presentation session was chaired by Mr. Erik H. J. Keus, COP, USAID-AIN Project,

WorldFish. An abstract was also published into the Book of Abstract of the program

and the title of the abstract is “Morphometry, breeding and larval development of

mola, Amblypharyngodon mola (Hamilton, 1822) from different regions of Bangladesh”.
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The progress of the research program was shared through presentation with Dr. John

Benzie, Chief Scientist, WorldFish, Penang, Malaysia at WorldFish Dhaka office on May

25, 2014. Both the supervisors Dr. Mostafa Hossain and Dr. Benoy Barman were present

in the sharing meeting. Dr. Manjurul Karim, DCOP, USAID-AIN Project, WorldFish

was also present into the sharing meeting.

4. Upcoming Activities

The following activities are going to under process and need to be done properly to

achieve the research goals. The upcoming activities are

 Completion of Situation Appraisal

 Completion of Morphometric and Meristic Analysis in other Areas

 Setup of Research for Biological studies of Mola at BAU Campus

 Completion of Embryonic and Larval Development studies of Mola

5. Challenges

The irregular fund flow is one of the major challenges of the research program. The

research program is still suffering by this. No/less rainfall in the Rangpur region

during the wet season was another problem. Due to draught condition, the broodfish

became not enough mature and the nursery pond was completely dry. Even the

nursing couldn’t conduct through irrigation into nursing pond.

6. Conclusion

The report is an outputs related overview of the accomplished works of the research.

Lots of incomplete works is present which needs to be accomplished immediately. If

the favorable condition is prevailing then hope the every works will be done perfectly

to achieve the research goal and complete the PhD dissertation in time.


