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ABSTRACT

The study aims to evaluate the environmental parameters and
growth rate of snu-bnose pompano cultured in the “In Pond
Raceway System - IPRS”. Fingerlings 5-6 cm in length were
stocked at a density of 72 fish/m?® of 220 m® raceway (22 m
length x 5 m width x 2 m depth) and placed in a 10,500 m?
pond (125 m in length x 84 m in width) and 2.5 m depth. Fish
fed by commercial pellet food (slow sinking food) contented
45-48% of protein at 7 am (30-40%) and at 4 pm (60-70%)
with the feeding rate of 5-7% per day for small fish and 2-5%
per day for a bigger size. After 7 months of culture, the fish
achieved an average weight of 753 g. The absolute growth rate
(in weight) reached 3.4 g per day, the specific growth rate (in
length) 0.1 cm per day and the survival rate of 96.6%, and the
total biomass reached 11,574 kg, equivalent to the productivity
of 52.6 kg/m3. This is an important step in the research and
implementation of advanced technology in Khanh Hoa
province and coastal culture areas to improve production and
productivity per unit of water surface area.

Keywords: Snub-nose pompano; In Pond Raceway System;
IPRS; environmental parameters; growth.

1. Introduction

Khanh Hoa province has many advantages in developing
a marine culture with a coastline of 385 km and 200
islands and many lagoons and bays such as Van Phong
Bay, Cam Ranh, Nha Trang and Nha Phu Lagoon. Marine
fish farming in Khanh Hoa is currently developing in two
farming systems: in the pond (612 hectares) and marine
cage (10,394 cages), with a total output of 9,494 tons (of
which pond farming has 1,894 tons) [1].

The Pond Raceway System (IPRS) was developed by Dr.
Jesse Chappell, USA (2008). Based on the technology,
fish cultured in the raceway gridlines only (occupying
2.2% of the pond volume), the remaining water areas
(outside the raceways) in the pond have the function of
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naturally processing and cleaning waste and leftover food before harvesting and returning
to the raceway system [2]. Each raceway in the IPRS system has a volume of 220 m? (22
m length x 5 m width x 2 m depth). The White-Water Unit (WWU) installed at the top of
the raceways supplies dissolved oxygen (6-8 mg/l) and creates a continuous flow. The
fecal suction system is located in a quiet zone (QZ) (6 m length, 5 m width, 2.0 m depth),
where solid waste, feces, and excess food are deposited when the flow slows down, thereby
minimizing at least 70% of waste will be collected and taken out of the culture system [3].
The cultured fish fed at the top of the raceways. The excreta, solid waste and excess feed
gradually settle to the bottom and are carried by the water flow to the end of the raceway
and into the QZ area to be sucked out of the farming system by the pumping system. The
flow allows water to circulate in the pond, limiting the water supply from the outside, thus
controlling the spread of diseases and biosecurity. The IPRS system has advantages such
as high stocking density, easy-to-control feeding, grading, and disease treatment, reduced
labour and limited adverse environmental impacts [4].

The IPRS technology has been applied in many countries around the world, such
as in China (in 2015) with the grass carp farming model, in Mexico and India (in 2017)
with the tilapia farming model, in Pakistan (in 2018) with the red tilapia farming model
and most recently the tilapia farming model in Thailand (in 2019) [3].

In Vietnam in 2016, the IPRS technology started to apply in the Norther in growing
freshwater fish species: grass carp, tilapia, red tilapia... In 2019, Ngo Van Manh and his
colleagues reared small fingerling seabass (18 mm length) in floating raceways at a density
of 5-20 fish/L and bigger fingerlings (61.2mm) at a density of 5, 10, and 15 fish/L. There
were positive results, but there have been no commercial culture trials yet [5].

Snub-nose pompano is a promising new marine culture species in Vietnam
because it has high economic value and substantial domestic and foreign market demand.
Therefore, recently, snub-nose pompano have been cultured in different systems like sea
cages or coastal brackish saltwater ponds in coastal provinces such as Quang Ninh, Hai
Phong, Khanh Hoa, and VVung Tau province. This commercial fish has a broad domestic
and export market to Asian and American countries [6]. The Research Institute for
Aquaculture No | (RIA 1) has also cultured this species in sea cages at an industrial scale
in Van Phong bays from 2013 up to now, with yearly output reaching from 250 to 300
tons [7].

This was the first time the IPRS technology had been applied to saltwater culture
on a commercial scale in Vietnam. Applying IPRS technology in Khanh Hoa is feasible
and consistent with development trends because the technology demonstrates
environmental friendliness in the context of climate change, helping aquaculture
sustainable development, increasing the survival rate of farmed fish, reducing labour costs
for pond renovation, fish care, and harvesting, then decreased production costs.

2. Material & method
2.1. Time and location of research

The experiment was carried out at Xuan My village, Ninh Tho commune, Ninh
Hoa district, Khanh Hoa province, belonging to Ngoc Thuy Service, Production, Trading
Company Limited (Ngoc Thuy Company) from February 2024 to October 2024.
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2.2. Materials

- Research material: Snub-nose pompano fingerlings 5-6 cm long, produced at
Ngoc Thuy Company.

- Experimental system: The IPRS system has components of one 10,500 m? pond
(125 m length x 84 m width) and 2.5 m depth, which constructed two raceways with 220
m? each (5 m width x 22 m length x 2 m depth).

Figure 1: Complete the IPRS (Photo taken by Nguyen Van Ha, 2022)
2.3. Research method

There were 15,797 (average 60.1 g and 9.7 cm length) shub-nosed pompano
fingerlings cultured in a raceway set up in a 20,000 m® pond (according to the
recommendation of USSEC) with a stocking density of 72 fish/m®. The fingerlings were
nursed in a concrete tank for a month and then transferred to the raceway until harvesting.
During the nursing phase, fish were fed by slow sinking pellet food containing a 45-48%
protein level at 7-8 am (30-40%) and 3-4 pm (60-70%). The experiment lasted 8 months
until fish reached market size (average 0.7 kg each). The experiment fish fed by
commercial food with a feeding rate of 5-7% body weight per day for their small size (5-
6 cm length) and 2-5% for the bigger size. The water in the pond was exchanged about 30-
50% volume when the turbidity was lower than 50 cm, and the environmental factors were
changed to damage the fish. New water was pumped from the settlement pond. The water
pH level was maintained in the range of 8-8.5 by lime at a dose of 1-2 kg/100 m3. Leftover
food and fecal waste in the IPRS system during the culture period were sucked into the
tank by the automatic pumping system located at the end of the IPRS.

During the experiment period, fish were fed enough nutrients. They added vitamins
and minerals to the food to increase the fish's resistance and maintained the appropriate
environmental factors in the system. If the culture system infected the parasite, close the
barrier at both ends of the raceway; it was very easy to handle and bathe the fish. Fish
cultured were periodically checked (monthly) with a microscope at the Department of
Aquatic Biotechnology and Vaccine, Research Institute for Aquaculture No.3. Fish were
bathed in fresh water to remove the parasite (if infected) from the fish.
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2.4. Data collection and analysis

- Collection of environmental parameters: The mercury thermometer measured
Water temperature twice daily (8 am and 2 pm). The refractometer measured salinity; the
oxygen meter checked pH and dissolved oxygen level (LT Lution DO-5511, Taiwan).
Alkalinity, NH3, NO2-, and NOz- were measured by Sera Test (Germany). Turbidity was
checked by Secchi disc, and the flow rate of water in raceways was checked by the vertical
float tube (according to USSEC instructions).

- The growth rate and survival rate of experimental fish were periodically checked
(30 samples) every 15 days in weight (W) and length (L). The electronic scale weighed the
weight of the fish with an accuracy of 0.1g and the length measured by the ruler (accuracy
of 0.1 mm). The indicators of the experiment were determined by formulation following:

+ Absolute growth rate in weight: AGRw (g/fish) = %

+ Specific growth rate in weight: SGRw (%/day) = % x 100
+ Absolute growth rate in length: AGRL (cm/fish) = %

+ Specific growth rate in length: SGRL (%/day) = % x 100

+ Food coefficient ratio: FCR = ?
tt

+ Survival rate: SR (%) = ;—2 x 100
1

+ Coefficient of variation (%): CV Lw (%) = )S—? x 100

In which: W1, W2 corresponding the weight of fish at time ty, to; L1, L2: length of
fish at time t1, to, respectively; P..: the total utilized food (kg); P;.: the gained weight of
fish (kg); Ty, T,: the initial number and the final number of fish stocked in the experiment,
S: standard deviation of weight and length, and X: average of weight and length.

- Data analysis: The experimental data were analyzed by Excel 2016 software to
determine the average values and standard deviations of the samples

3. Result and discussion
3.1. Environmental parameters during the culture period

Environmental parameters during the experimental period of snub-nose pompano
cultured in the IPRS are shown in Table 1.

Table 1 shows that the snub-nose pompano culture environment was relatively
stable; all parameters were monitored in between the appropriate range for fish growth.
The dissolved oxygen level in the water in the culture period was stable, ranging from 5.0-
6.8 mg/L. The achievement resulted in the research team refining the white-water unit by
increasing the nanotubes that created air bubbles in the water pond system and regularly
checking the oxygen level every 0-3 am. When the dissolved oxygen level dropped, the
pander wheel systems were run in front of and behind the raceways. According to Ngo
(2015), the appropriate temperature for the growth and survival rate of snub-nose pompano
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from 18 to 30°C [8]; and Cheng (1990), snub-nose pompano typically grow at temperature
ranges from 16 to 36°C, and the best growth rate temperature range of 22-28°C [9]. From
the third month of culture, the operation of the manure collection machine increased from
4 times per day to 8 times per day to minimize waste created in the raceways and IPRS.

Table 1: Environmental parameters recorded at the culture system

Parameters/unit Time Value
26 — 34
8am 30.0+ 1.8
0 U T 1,
Temperature (°C) 270 — 355
2pm _—
3204+1.9
8 am 51-6.38
DO (mg/L) 6.3+ 0.5
5.0—-5.4
0am _—
51+0.1
H 8 am 7.5-8.0
P 2 pm 7.8.85
34 —-36
Salinity (% 8 am —_—
y (o) 353 + 0.5
0.00 — 0.08
NHs (mg/L) 8 am —
0.04 +0.01
NO: (mg/L) 8 am 0—-2
10 — 50
NOs (mg/L 8 am _—
s (mg/L) 34.2+ 15.9
Alkalinity (mg/L) 8 am 89.5 — 143.2
. 24 — 50
Turbidity (cm) 8 am _—
34.6 + 5.5

Notes: The table shows the average mean #standard deviation (Mean #SD)
3.2. Growth of snub-nose pompano cultured in the IPRS

Table 2: Whole body weight, growth rate in weight,
and coefficient of variation of snub-pompano cultured in IPRS

I\gﬁlnttuhrg f BW(9) wfizlr?te?g) Q/Gdg)v (fﬁgaf;) CV (%)
Initial 60.0+1.6 45.0
1 105.1 + 2.1 449 15 1.86 2.01
2 150.0 + 8.4 118.6 15 119 5.60
3 268.6 + 45.6 138.1 4.0 1.90 17.00
4 406.7 + 33.0 1300 46 1.40 8.10
5 536.7 + 25.1 1473 43 0.90 11.00
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Month of Gained AGRw SGRw
culture BW (q) weight (@) | (g/day) | (%lday) | CV (%0
6 684.0+ 72.1 69.0 43 0.70 10.50
7 753.0 + 82.6 450 23 0.30 11.00
Average 3.3 0.90 8.70

Notes: The date in the table shows the average mean # standard deviation
(Mean #SD). BW: Body weight of fish; AGRw: Absolute growth rate in weight.
SGRw: Specific growth rate in weight; CV (%): Coefficient of variation

Table 2 shows that fish reached 753 g (gained 693 g) after seven months of culture
meeting the market size. The average absolute growth rate (AGR g/day) of fish in the
culture period ranged from 3.3 g per day, with slower growth in the first 2 months of
culture and faster growth in the next third month to the sixth month, but it was slowed
down at the end of the culture period. The experiment fish had an average specific growth
rate (SGR %/day) of 0.9% g per day, ranging from 0.3-1.9% g per day, higher in the
initial experiment period (the second to the fourth month of culture). They had a slow
downtrend from the fifth to the end of the cultural period. The coefficient variation
(CV%) averaged 8.7%, between 2.01 and 17.00%. The result indicates that the CV is
higher in the bigger size of fish.

The above observation is the first result of culture snub-pompano in the IPRS; there
are no accurate growth rate data for comparison. However, the result can be compared to the
marine cage culture. Nguyen (2014) studied culture snub-nose pompano (6-8 cm length) in
the pond at three fish per m? density. After 9 months of culture, the average fish size at
harvesting was 511 g per fish, the absolute growth rate in weight reached 2.4 g per day, and
the specific growth rate in weight reached 0.03% per day [10]. Pham (2022) cultured
pompano (average weight of 73 g) in cages at sea at the density of 8, 9 and 10 fish per m*;
after 6 months of culture, the average harvested size of culture fish ranged from 471-608 g,
the specific growth rate in weight of fish were ranged of 1.03-1.17% per day [7].

Table 3: Total length, growth rate in length,
and coefficient variation of snub-nose pompano cultured in IPRS

Month of TL (cmffish)  |AGRL (cmiday)| SGRL (%/day) | CV (%)
Initial 9.7+0.3
1 13.9+04 0.14 1.20 262
2 181+02 0.14 0.88 2.68
3 215+ 1.0 0.10 0.60 4.80
4 241+14 0.10 0.40 6.00
5 251+18 0.03 0.10 7.30
6 262 +1.2 0.03 0.10 4.40
7 205+ 15 0.10 0.40 5.00
Average 0.10 0.40 4.70

Notes: The table shows the average mean #standard deviation (Mean #SD).
TL: Total length of fish; AGR.. Absolute growth rate in length;
SGR(: Specific growth rate in length; CV (%): Coefficient of variation
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The total length of snub-nose pompano cultured in the IPRS increased from 9.7 cm
at the experiment's initial to 29.5 cm at the harvesting time. Culture fish had a higher
growth rate in the first four months than two months toward the end of the culture period.
According to Nguyen (2014), the snub-nose pompano achieved an average length of 31
cm when cultured in the earth ponds for 9 months, an absolute growth rate length of 0.11
cm per day, a specific growth rate length of 0.015% per day [10]. These results were
equivalent to the growth rate of snub-nose pompano performed in this experiment.

3.3. Survival rate, FCR and production

Table 4: The survival rate, feed conversion ratio
and productivity of fish cultured in the IPRS

Contents Valuation
SR (%) 96.6
FCR 2.02
Productivity per pond (ton/ha) 11.574
Productivity per raceway (kg/m3) 52.6

The survival rate of the snub-nose pompano cultured in the IPRS was relatively
high (96.6%), and the feed conversion ratio (FCR) was 2.02. The productivity calculated
by raceway reached 52.6 kg/m?, higher compared to the recommended by the US Soybean
Export Association (40 kg/m®). Pham (2022) cultured pompano in marine cages had an
FCR of around 1.84-2.63 and a survival rate of 89-94% [7].

Snub-nose pompano cultured in the IPRS was proactive in harvesting with different
product amounts and quickly. On the other hand, fish grown in the pond raceway system
were strictly controlled for disease prevention and treatment. Timely detection and early
treatment of diseases were carried out very effectively and promptly by closing both ends
of the culture raceway with plastic tarpaulin and turning off the white water unit, then
running an aeration system on both sides of the raceway's wall to bathe the fish. This is a
highly superior feature that the traditional cultural systems could not achieve. However,
the investment cost was high for a module to operate according to the design, requiring a
large enough area to set up as the regulation of 10,000 m? for a raceway.

Meanwhile, households in most traditional cultures often take advantage of
inefficient ponds and available areas. The salty environmental conditions quickly corrode
metal, so equipment must be regularly maintained and use more expensive materials than
in freshwater environments. Due to the high stocking density of culture, highly qualified
personnel are required to operate synchronous machinery and equipment and complete
backup.

4. Conclusion

The snub-nose pompano cultured in the IPRS in Khanh Hoa province had a fast
growth rate and high survival rate. The initial result indicated that after seven months of
the culture period, the fish had an average harvest size of 753 g, total production of 11,574
kg, survival achieved 96.6%, and FCR was 2.02. The productivity by the pond achieved
11,574 tons per ha, and the productivity by the raceway was 52.6 kg per m>.
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It is necessary to continue to have experimental farming models on other marine
fish species in the coming time to supplement data for the results and find the optimal
farming species in the future.
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TOM TAT

MOT SO KET QUA NUOI CA CHIM VAY VANG
(Trachinotus blochii Lacépéde, 1801) THUONG PHAM
TRONG HE THONG “SONG TRONG AO” TAI KHANH HOA

Nguyén Vin Ha', Chu Chi Thiét?, Nguyén Thanh Diing®, Nguyén Thi Hwong Thao®,
Tran Trong T4n', Nguyén Vin Ding', Nguyén Tén Bio'
!Céng ty TNHH Dich vu San xudt Thuwong mai Ngoc Thity, Khdnh Hoa, Viét Nam
2Vién Nghién ciru Nudi trong thity san I, Bac Ninh, Viét Nam
3Vién Nghién ciru Nudi trong Thity san III, Khanh Hoa, Viét Nam
‘Trung tam Khuyén néng tinh Khanh Hoa, Khanh Hoa, Viét Nam
Ngay nhan bai 22/11/2024, ngay nhén dang 17/02/2025

Nghién ciru nham danh gia cac chi s6 mdi truong va sinh trudng cua ca chim vay
vang nudi trong hé théng “séng trong ao”. Ca chim vay vang giéng co kich ¢& 5-6 cm,
ddng déu, mat do 72 con/m?, mang nudi thé tich 220 m® (22 m x 5 m x 2 m) dit trong ao
dién tich 10.500 m? (125 m x 84 m), d§ sau 2,5 m. Thic dn cong nghiép dang vién chim
cham v6i ham lugng dam tir 45-48%, cho an vao 7h (30%-40%) va 16h (60-70%), giai
doan ca nho an 5- 7%, giai doan ca 16n an 2-5% trong luong co thé. Sau 7 thang, ca chim
vay vang thuong pham nuoi trong hé thong song trong ao dat ty 1€ song 96,6%; kich c&
trung binh 753 g/con, toc d9 tang truong vé khoi lugng dat 3,4 g/ngay, toc do ting trudng
vé chiéu dai dat 0,1 cm/ngay. San luong thu hoach dat 11.574 kg, trung binh dat 52,6
kg/m3. Day 1a budc tién phong cho qua trinh nghién cru nhan rdng mo hinh thyc hién tai
dia phuong ciing nhu nhimg ving nudi ven bién nhim nang cao ning suat va san luong
trén mot don vi dién tich mat nudc.

Tir khoa: C4 chim vay vang; hé thong “song trong ao”; IPRS; thong s6 moi truong;
tang truong.
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