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Abstract

This study surveyed 40 farmers on their production techniques and environmental management in
frog farming in Cao Lanh and Thap Muoi district, Dong Thap province, and the results showed that frogs
were cultured in tarpaulin tanks (82.5%), hapas in an earth pond (35%), and earth ponds (2.5%). Most of
the farmers (82.5%) had a combination of breeding frogs and production frogs to be self-sufficient froglet.
Stocking density is high with 146.3+92.3 individuals/m? for production frogs and 51.6x35.7 individuals/m?’ for
breeding frogs. The culture duration of froglet was an average of 33.6+£8.8 days/crop (9.3+2.4 crops/yvear) and
production frogs was 64.7+9.7 days/crop (5.1%0.6 crops/year). Frogs were raised with a commercial pellet
feed of many brands. The diseases occurred in tadpole and froglet phase (2-30 days), including septicemia
diseases (57.5%), red thighs (45%), white bodies (35%), blindness (35%), digestive disorders (20%,), and
Aatulence (15%). The disease causes were mainly due to poor water quality, weather change, feed, and high
stocking density. However, few farmers had treated farming system (37.5%), supplemental water (27.5%),
and monitored and controlled water quality. There were 60% of households to discharge wastewater directly
into rivers and canals. Some farmers have used nutrient for wastewater from frogs with combining frog
with fish (27.5%), or discharging wastewater into ditches gardens, fields (7.5%), settling pond (5%), which
have helped to increase income and protect the environment. Therefore, farmers need to be supported with
knowledge of farming technique and environmental management from the local government.
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Tém tit

Nghién ciru vé kyj thudt nuéi va quan Iy méi truong trong nudi éch dwoc khao sat trén 40 hg néng dan &
cdc huyén Cao Lanh va Thap Muoi, tinh Pong Thdp, két qua cho thdy éch dwoc nudi trong bé bat (82,5%),
véo trong ao ddt (35%) va ao dat (2,5%). Hau hét nong hé (82,5%) da két hop nudi éch giong va éch thit dé
tw chu vé con giéng. Mat do nuoi éch cao véi 146,3+92,3 con/m? doi véi éch thit va 51,6+35,7 con/m’ doi
véi éch giong. Thoi gian nudi ciia éch con trung binh la 33,6+8,8 ngay/vu (9,3+2,4 vu/nam) va éch thit la
64,7+9,7 ngay/vu (5,120,6 vu/nim). Ech dwoc nudi bang thirc an vién cong nghiép ciia nhiéu thirong hiéu. Céc
bénh thwong xudt hién ¢ giai doan nong noc va éch con (2-30 ngay) bao gom bénh tu huyét tring (57,5%),
do dii (45%), than trdng (35%), mit mdt (35%), roi loan tiéu héa (20%), day hoi (15%). Nguyén nhan ciia
dich bénh chu yéu do chat lwong nudc kém, thoi tiét thay déi, thire an va mdat do nudi cao. Tuy nhién, rat it
hé dan xir Iy hé thong nudi va nudée trude khi tha giong (37,5%), xir Iy nuwdc bo sung (27,5%) va giam sdt,
kiém soat chat lwong nuoc. Co dén 60% s6 hé xa nude thdi truc tié’p ra song, kénh, rach. Mot 56 nong dan
dd tdn dung chdt dinh dudng tir nwée thai nudi éch bang cdch két hop nudi éch véi cd (27,5%), hodc xd
nuée thai ra mwong vieon, rugng (7,5%), ao lang (5%) viea givp tang thu nhdp vira bao vé méi truong. Vi
vay, néng dan can dwoc chinh quyén dia phwong hé tro kién thirc vé ky thudt nudi va quan 1y méi truong.

Tir khéa: Ech Thai Lan (Rana tigerina), ky thudt nudi, quan 1y méi truong.
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1. Introduction

The Mekong Delta is one of the important
aquaculture areas in Vietnam. There are not only
economic freshwater aquatic species such as striped
catfish, basa fish, snakehead, freshwater shrimp, but
some farmers also culture eels, frogs, and turtles.
Thai Frog (Rana tigerina) was experimentally
cultured in Nong Lam University and spread over
the Mekong Delta (Le, 2012). Frog meat is of low
lipid percentage and high quality of proteins and
amino acids (Oliveira et al., 2017) and Thai frogs
have the ability to grow in 6%o salinity environment
(Nguyén, 2018). Moreover, the profit by raising
Thai frogs is higher than that of Vietnamese frog
(Rana rugulosa), so this frog has quickly expanded
and popular in the Mekong Delta (L€ et al., 2013),
especially in Dong Thap and Tien Giang provinces
(Le, 2012). In the first 6 months of 2017, the
harvested frog production of Dong Thap province
was more than 2,600 tons, which increased over 84%
that at the same time in 2016 (Dong Thap Aquatic
Product Department, 2017). In 2020, the number
of frogs stocked was about 60 million individuals/
year, the farming area was about 68 hectares in
Thap Muoi district, which increased 03 hectares
compared to 2016 (Thap Muoi District People’s
Committee, 2020). However, the local farming frog
is mainly small and self-established, and the raising
techniques and environmental management have not
been taken enough care. This study was conducted
to identify production techniques and environmental
management of frog farming in Dong Thap province
to have a basis for orientation in the study of effective
farming models and for successful and sustainable
frog production.

2. Research methods
2.1. Methods of data collection

The study was performed by interviewing
farmers culturing the Thai frog in Cao Lanh (17
farms) and Thap Muoi districts (23 farms), Dong
Thap province, from December 2020 to May
2021. Data was collected through direct individual
questionnaire interviews with personal contact.
The questionnaires contained open-ended culture
techniques and environmental management of
farming. The questionnaires contained (1) poud
design characteristic, water level, technical aspects

(stocking density, feed use, harvesting, disease status
in frog etc.), (2) pond management (pond preparation,
water quality monitoring method, frequency of
water change and wastewater treatment, (3) farming
experience and local government support.

2.2. Data processing methods

Collected data were analyzed by descriptive
statistics, including average, min, max, and frequency
using the IBM SPSS statistics software for Windows,
Version 22.0 (IBM Corp., Armonk, NY, USA).

3. Results and discussion
3.1. General information of frog farming

The survey results showed that the average age
of respondents was 44.2+10.2 years old (range 27-
64) years old. However, the experience of farmers
was average of 5.2+3.5 years (range 1-14 years),
and 45% of farmers had 1-3 years of experience.
In addition, 27.5% of surveyed farmers completed
primary education, 42.5% secondary education, only
25% tertiary education and 5% college degrees.

Production techniques were mainly earned by
experience and learning among the local farmers,
and only 20% farmers were only trained 1-2 times
per year. The information showed that the local frog
farming model is quite developed in recent times,
but there are also many difficulties for sustainable
development.

3.2. Characteristics of ponds

The cultivated area ranged from 256 to 8000
m? with a mean of 1775.3£1913.9 m?/household,
which was mainly converted from garden land (60%)
and field land (27.5%) or from other aquatic species
(7.5%). Therefore, the profit from culturing frog was
higher than that of growing rice and gardening. This
species was reared in many different models such as
tarpaulin tanks (70% of farmers), hapas (25%), earthen
ponds (2.5%) and tarpaulin tanks combine with hapas
(10%) or earthen pond (2.5%). The tarpaulin tank was
designed with an average area of 38.2+9.1 m? which
was similar to the hapas (41+£6.8 m?), and mean of
depth water was 40.3+11.3 cm (Table 1). There were
36.62429.4 tarpaulin tanks or 21.1£14.2 hanas in the
household (Table 1). Tarpaulin tanks are becoming
more popular and nearly replacing cement tanks
because of its lower investment costs and easier
portability. Floating floor materials were mostly mesh
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and plastic pipes (92.5%) because these materials are
easy to clean and transport, in which some households

combined it with bamboo (25%), bitite (5%), very
few households only chose bitite (7.5%).

Table 1. Technical characteristics of the frog farm in Dong Thap province

Pond Ratio farmers (%) Numbers tanks/farm Tanks area (m?/tank)
Tarpaulin tanks 82.5 36.62+29.4 38.249.1
Hapas in earthen pond 35 21.1+14.2 41+6.8

3.3. Frog farming techniques

3.3.1. Technical characteristics of culture frogs

The surveyed farmers used artificial froglet
and most of them (82.5%) self-sufficient in froglet
sources to culture production frogs; other farmers
(17.5%) bought froglet from local farms. This

helps farmers to be proactive about froglet sources,
decrease investment costs and limit the negative
impacts on the survival rate of frogs due to the
transportation process and changing environment.
However, the quality of seed will not be assessed
and certified (Table 2).

Table 2. Time and stocking density of culturing frogs

. . Time of crop Number of crops/ Stocking density
()
Farming Ratio farm (%) (days/crop) year (frog/m?)
Froglet 82.5 33.6 £8.8 9.3+2.4 146.3+92.3
Production 100 64.7£9.7 5.1+£0.6 51.6£35.7

The local farmers responded that a culture
froglet was 33.6 + 8.8 days because the period tadpole
of Thai frog was about 28-30 days (Tran Trudong
Giang, 20006). This frog can reproduce throughout
the year in Viet Nam, so the number of rearing crops
of surveyed households was 9.342.4 crops/year. The
time of rearing production frog was 64.7+9.7 days/
crop corresponding to 5.1+0.6 crops/year (Table 2).
The time of the crop also depends on market demand,
if the market demand is high, frames will harvest
soon. The average size of froglet at harvest was
6.1+1.0 g/individual, production frogs were average
of 5.4+1.3 individuals/kg.

3.3.2. Stocking density

For most respondents (87.5%), the strong froglet
need to have dark colors such as yellow (7.5%) and
green (2.5%). For breeding frogs, farmers must select
on the weight standard with 4-5 frogs/kg for male and
3 frogs/kg for female.

The stocking density of production frogs is
146.3+92.3 individuals/m? (Table 2), similar to the
recommendation in the early stages of Nguyén
(2012) (150-200 frogs/m?*) & Nguyen & Tran (2021)
with 198+23 (150-250 frogs/m?); other farmers
(7.5%) also began cropping by eggs with a stocking
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density of 0.2+0.06 kg egg/m?. The density of
breeding frogs was 51.6+35.7 individuals/m? (Table
2) which was lower than productivity frog, but it
was higher than the recommended (17-25 frogs/m?)
of the study by Lé Tran Tri Thuc et al. (2013). To
increase the fertility of eggs, the number of males
is usually higher than females with a male/female
ratio of 1.2+0.3. The time to release frogs in ponds
is mainly in the afternoon (67.5%), morning (7.5%),
morning and afternoon (15%). Some households
must buy froglet, so they release frogs after receiving
without attention to the time of day. Release in the
afternoon and morning is the most suitable time
because the weather is good for survival rate in the
out-growing stage.
3.3.3. Feed

A feed is an important factor to the success of
culture, 100% of households used industrial feeds
with stable nutritional composition and less water
pollution. There are 17 brands of industrial feed to
purchase such as Cargill (17.5%), Lai Thieu (15%),
EWOS (10%), Dachan and The Heart (7.5%). Frogs
were fed 30-40% crude protein in froglet stage and
27-32% crude protein in production stage. Since
reducing the protein content of the feed from 35% to
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27% in 50 days, it has helped increase the survival
rate, yield, and profit (Lé & Thao, 2016). In addition
to the change in protein content, the size of the feed
increased following the age of the frog from powder
to 10 mm pellets.

3.3.4. Frog disease occurrence

Also from the surveyed farmers, there were a
lot of diseases in frogs such as septicemia disease,
which named hemorrhage by the farmer (57.5%),
skin disease (white body - 35%, red thighs -
45%), digestive tract problems (flatulence - 15%,
abdominal intestine - 20%), blindness (35%), liver
(10.0%), lung (7.5%), kidney (5%), swelling of
pharynx (5%), swelling of body (5%) and crooked
neck (2.0%) (Fig. 1). Farmers can identify sick
frogs through symptoms such as erratic swimming,
changing color, and eating less. Frogs are often
got diseases on the stage of froglets from 3-4 days
(29.1%), 20-30 days (67.7%) and 40 days old
(3.2%), so farmers need to regularly monitor the
frog’s activities and manage the environmental
quality of the tank at this stage. Skin diseases
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were common diseases in frog culture because the
amphibian skin is a mucosal surface in direct and
continuous contact with a microbially abundant
aquatic and terrestrial environment (Varga et al.,
2019). In addition, stocking frogs was at high
density, frogs started to appear some bacterial
diseases such as frog ulcers caused by Aeromonas
hydrophila (Tran, 2007).

In addition, the main cause of the frog disease
was the erratic changing weather and dirty water
(100%), quality and changing the size or amount
of feed (12.5%) and antibiotics (7.5%), but farmers
never noticed about high stocking density. Therefore,
the diseases may result from changing weather, high
stocking density, poor preparation of ponds, and
inappropriate feeding method (Nguyén, 2007). The
households used to treat and prevent diseases by
specific drugs and antibiotics (52.5%), supplemented
nutrition and probiotics (7.5%), garlic and probiotics
(2.5%). The antibiotics will give quick effect, but
it can lead to resistance and antibiotic residues in
meat of frogs.

FROG DISEASE

Fig 1. Common diseases reported by frog culture farmers

3.4. Environmental management
3.4.1. Preparation of the culture systems

The survey results (Table 2) show that most
farmers prepared the aquaculture systems before crop
(72.5% of farm) (Table 3) such as treating with lime
and potassium permanganate (30%), bactericides
(5,5%), probiotic (2.5%), pump mud and dry floating

tool (2.5%), zuca drug and dry floating tool (2.5%).
However, 37.5% farmers treated water before
stocking with iodine (17.5%) or zuca (10%). It may
be one of the causes of the frog disease. Treatment
system and water before stocking are very important
because it will be a good for growing and developing
and limiting diseases of frogs, especially in the
tadpole and froglet stage.
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Table 3. Environmental management activitie

Environmental management activities Ratio of'household Ratio of h.ousehold
applied (%) no applied (%)

Preparation of the culture systems 72.5 27.5
Treat culture systems before stocking 27.5 72.5
Treat water before stocking 37.5 62.5
Treat additional water 0 100
Sensory water quality monitoring 75 25

Measure the pH indicators of water 5 95

Treat wastewater 40 60

Check water quality before discharging into the 0 100

environment

3.4.2. Water quality management

All surveyed households checked the water
supply system and protection net, but only 27.5%
treated by using settling ponds (22.5%) or iodine,
zuca (5%). During the culturing, 75% monitored
water colorants (Table 3) to assess the growth of
algae, determine the time to change water (60%) or
estimate the pH of the water (2.5%). Only 5% tested
the pH of the water with rapid measuring instruments.
These results showed that the farmers were also very
concerned about the water quality of the rearing
system; however, the assessment was mainly based
on the senses without using equipment to accurately
quantify water quality. In addition, the source of
water was supplied directly from the river and was
not applied any water treatments, which was similar
to the report by Nguyen Quoc Thinh and Tran Minh
Phu (2021).

3.4.3. Wastewater management

Most of the households (97.5%) changed the
cycle and method of water exchange according to the
growth stage of frogs, because the amount of food and
waste increased with the frog growth. At the froglet
stage, the systems were mainly added water, and then
these systems were exchanged regularly on average
2.4+1.8 times/week with an average 60.5+15.4%
of the total water. The water change cycle and the
amount of supplemental water were mainly based on
their own experience and learning from local farms.

They informed that wastewater from 60% frog
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farming system was not treated which was discharged
directly into the river to risk causing negative
environmental impacts (Table 3). However, some
households used nutrient in wastewater by combining
frog with catfish farming (15%), pangasius (7.5%),
snakehead fish (2.5%), or mix pangasius, giant catfish,
red snapper (2.5%); or discharged into garden ditches,
rice fields (7.5%), settling ponds (5%).

Currently, farmers have not assessed the quality
of wastewater before discharging into the receiving
water, so 95% households design have a separate
drainage system for collecting and discharging
water at opposite ends of the pond in order to limit
the impact of wastewater to the supplyment water
quality. In addition, most households (95%) chose
a farming location near the river to have a clean
water supply and discharge wastewater and transport
conveniently. Protecting the aquatic environment
is the important way forward to successful and
sustainable frog production. Given the problems
of technical and environmental management, it
is necessary to support farmers in knowledge on
technology and environmental management from the
local government.

4. Conclusions and recommendations

The survey results of 40 households in Cao Lanh
and Thap Muoi districts showed that:

Frogs were mainly cultured in tarpaulin tanks
and hanas in commercial pellet feed. Households
self-produced froglet by combining breeding



Dong Thap University Journal of Science, Vol. 12, No. 5, 2023, 71-77

and production frogs. Time of froglet culturing
was 33.6+8.8 days/crop (9.3+2.4 crops/year) and
production frogs was 64.7+9.7 days/crop (5.1£0.6
crops/year).

The stocking density was high such as 146.3+92.3
individuals/m? for production frogs, and 51.6+£35.7
individuals/m? for breeding frogs.

Common diseases in frogs are mainly intestinal
blood fever, white body, red thighs, blindness,
bloating, digestive disorders. The main reasons
were water quality, weather changes, feed and high
stocking density.

Most of the farms did not treat or assess water
supply and wastewater. Some households combined
frog with fish farming (27.5%); or discharged
wastewater into garden ditches, fields (7.5%), settling
ponds (5%).

Farmers need to be supported with knowledge of
farming techniques and environmental management
from the local government./.
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