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8. (9nNEgIWS1999

Mekong Committee Annual Report, 1972. Fish cage culture in the Nam Ngum reservoir.
Sing, 1990. Study with growth of Silver carp, bighead carp, grass carp, common carp
and rohu in 6 cages in Nam Houm and 4 cages in Nam Souang reservoirs under the
FAO/UNDP project LAO/82/014

Phonvisay, 1999. In Lao PDR reservoir seem to be suited for cage culture.
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Abstract

Cage culture introduced in Namxuang Reservoir, Naxaythong District, Vientiane Capital was
held though 2 months preparation in site selection. After that 4 cages were installed. 400
Stenopharyngodon idella and 170 Hypohthalmichtis molitrix were stocked in to the cage. Four
treatments with different stocking rates were used such as T1 = 11 fishes/m3, T2 = 12 fishes/m3,
T3 = 13 fishes/ m3, T4 = 18 fishes/ m3.

Feeding by using local algae (wolf tail algae, local name) by adjusting feeding in every two
months: Month1- month 2 =2 kg/cage /day, Month3- Month4=4kg/cage/day, Month4 -
Month5=6kg/cage/day, Month6- Month7= 8kg/cage/day.

Length and weight measurement was held once a month. There is not much difference in length
and weight of fish . The average length and weight of Hypophthalmicthis molitrix were 42cm and
1200g respectively. The average length and weight of Stenopharingodon idella were 32cm and
620g respectively.

Survival rate in T2 is higher = 88%, T1= 88% or 176fishes, T2= 90% or198 fishes, T3=85.6 %
or 214 fishes, T4= 85.4% or 256 fishes. Economic calculation showed that T4 got higher benefit
=715,000 kip, T3 got benefit =394,000 kip, T1 got benefit = 70,000 kip.



1. Backgrounds & information

In 1988 cage culture was established in Namhoum and na xuang reservoirs by setting 10 cages
(Big head, Silver carp , Rohu and common carp) without feeding . Big head Silver carp showed
the better growth performance during 162 days raising period in Nahoum and Namxuang
reservoirs was53.7 kg and 28.6 kg respectively (Singh, 1990). This indicated that natural feed
were quite abundant in these above mentioned reservoirs.

The data showed that natural feed in Namhoum reservoir had more than in Namxuang rervoir.
Cage culture number in Namhoum has been increasing till now but no cage culture in Nam xuang
reservoir.Even though Naxuang reservoir is bigger and deeper than Namhoum reservoir. It may
be plenty of dangerous fish ( puffer fish), which damage the cage during growing period.

Living Aquatic Resource Research Center initiated setting up cage culture by the cooperation of
Vientiane PAFO and Naxaythong DAFO, funded by NARI (Danida). Cage installation was held
by setting bamboo pole around in order to protect the biting of ball fish. The trial was held in
order to promote cage culture in Namxuang reservoir and increase fish production ( for local
market demand) by using local feed available as much as possible.

2. Objective

- To promote cage culture by using raw materials cheap and available locally.

- To protect Tetraodontidae fish biting cage during growing period

- To urge and suggest suitable techniques foe local people and DAFO staff on cage culture.
- To have real data from the field in cage culture.

3. Methodology
3.1.  Site and site selection:
= The site is based at Namxuang Reservoir which located far from Vientiane about 38 km
by the road 13 north
= Map of the site
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The site selection was chosen special suitable zone near by the cove, less aquatic vegetable, the

average water deep was about 4-6 meters, in order to have a good water exchange and avoid the
high strong wind.

3.2.  Duration
The trial was started from February 2005 by setting up 4 cages and released 1000 fishes/ 4 cages

(200 Silver carp, 600 Grass carp. The trial will be lasted till October 9 from February to October
2005).

3.3.  Cage making

Making 4 meter bamboo (160 poles) around the cages, 3,000 small bamboo poles ( May sod,
local name) were cut to be made a floating rectangular shape with 80 big bamboo poles ( May
phay bane, local name). The bamboo was made in the 16 plates sized (2.5 m x 3 m) for upper
layer. But the lower layer sized 3m x 3 m used 4 plates, tied 10 big bamboo poles together for



making 8 floating rectangular frame. After that small bamboo poles were put inside the
rectangular floating frame (see the below picture). Cages were fixed inside the bamboo
rectangular frame. After making bamboo plates, these bamboo plates will be made as cages. We
fixed the floating bamboo frame to let the cage float easily. The deep of cages was about 2
meters.

il

[

{lh

L\w U0

Figure 1. Outer layer of cage



Figure 2: Cage setting inside the bamboo frame

3.4.  Fish species and fish stocking

The characteristic of grass carp ( Ctenopharyngodon idella ) was introduced from the neighboring
countries and considered as exotic species. This species was easily raised under the northern part
condition of Lao PDR with good growth performance. They eat mainly on the grass and aquatic
vegetable. Raising under the good environment during 6-to 8 months, the average weight is about
-700- - to 900 grams. They mature and spawn -naturally in the rainy season.



Figure 3 : Grass carp ( Ctenopharyngodon idella)

The characteristic of Silver cap ( Hypophthalmichthys molitrix )

Silver carp is introduced from the neighboring countries and considered as exotic species. This
species is easily grow under the high abundant of natural feed (Plankton)-. Raising under the good
environment this species obtained 800 to 1000 grams during 6 to 8 months. They can not spawn
in the captive condition or in the fish pond.

Figure 4: Silver carp ( Hypophthalmichthys molitrix )

The stocking was held by following below table 1. When the fish seed arrived to thye trial site.

The plastic bag of fish seed were soak in the water for a while ( 15- to 20 minutes) to adjust the
temperature between inside and outside of plastic bag. After plas tic was gradually opened and

slowly release fish seed into the cage in the morning or evening under the sun shading time.



Table 1: Stocking rate

cage -Volume of | Stocking 2 species Total | Remark:

cage (m°) | Grass carp | Silver caps Stocking rate( -fish/m3)
Tl 18 200 0 200 11
T2 18 200 20 220 12
T3 18 200 50 250 13
T4 18 200 100 300 18
Total 72 800 170 970

3.5. Feed and feeding
Local algae was plenty in the reservoir, and grow over the reservoir bottom was used as feed for
only grass carp in the cages, following the table 2. Feeding rate was adjusted in every 2 months.

Table 2: Feeding rate

Time Quantity of given feed ( kg/day)
(Month) Grass carp Silver carp
1-2 2 0
3-4 4 0
5-6 6 0
7-8 8 0

Figure 5: Local algae




3.6.  Observation and data collection

3.6.1. Observation

Observation on feeding behavior in every day basis, in order to avoid the biting of ball fish in the
outer layer. Following the water deep in the reservoir, cleaning, removing the waste of algea in
the cage.

3.6.2. Length measurement
The length measurement was held once a m month from the beginning to the end of the trial, by
randomize 10 fishes for measurement

Length = Final length - Initial length

3.6.3. Weight measurement
Weight measurement was held in monthly basis from month 1 to month 8 by randomizing 10 fish
and calculate the eve rage weight

Weight gain (g) = Final weight (g) - Initial weight (g)

3.6.4. Water quality
The water quality checking weekly: pH, DO and temperature and calculate the average value of
dissolved oxygen (DO), temperature.

3.7.  Harvesting
After eight month growing period the harvesting was held by the following steps:
e Wholesale to avoid the stress and sicknesses of fish.
e For retailing need to use scoop net only one time from one cage, after that we have to
use the scoop net in the other cages in order to avoid the stresses factors. For example
we caught by using scoop net in the cage nest we have to use scoop net in the cage 2, 3
and 4 respectively.

3.8.  Economical calculation
The economical calculationwas held by including the cost of tools& equipments using for

the trials
_ Fixed cost _
Total investment cost = Duration of used materials + Operation
(year)

Balance = Total income - Total expenses

4 Results

4.1. From observation

4.1.1. Feeding behavior
In the first time (during four months period) the feeding behavior is not clearly. In the
early morning. We could see floated in the water surface. Fish consumed only algae leafs,
parts of uneaten algae (stem and branch of algae) would be floated over the water surface.

10



However in the last four months we could see clearly that fish catch all agea and dipped
down to the bottom of cage slowly.

4.1.2. Fish movement
The movement of fish in the first four month was not clearly seen in both morning and
evening, so fish did not come to the water surface. However in the last four months we
could see fish movement we could see fish come to the water surface.

4.1.3. Cage condition
In the first 4 month period, there were dark brown monofilament algae (Thao, local
name). They became dark green in the last for month period. The cage could tolerate and
protect round fish biting for next trials (8months)

4.2. Results from the data collection
4.2.1. Data length
The data length could be seen as follow in the below table

Table 3: Length data
Treatments Species Avg. initial length Avg. initial length Avg. increased length
(cm) (cm) (cm)
T1 Grass carp 8 32 24
Silver carp 0 0 0
T2 Grass carp 9 35 26
Silver carp 16 44 28
T3 Grass carp 9 34 25
Silver carp 15 42 27
T4 Grass carp 8 32 24
Silver carp 15 43 28

11
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4.2.2. Weight data
The weight performance is shown in the below table and the graphic:

Table 4: Monthly weight data
Treatment | Species Avg. initial weight Avg. initial weight Avg. increased length
(kg) (kg) (kg)
T1 Grass carp 0.009 0.62 0.611
Silver carp 0 0 0
T2 Grass carp 0.010 0.64 0.63
Silver carp 0.019 1.3 1.281
T3 Grass carp 0.009 0.63 0.621
Silver carp 0.019 1.2 1.181
T4 Grass carp 0.010 0.63 0.62
Silver carp 0.020 1.2 1.18
0.8
0.7
S 0.6
X 051
= 0.4
3 031 BGe
= 02 T1
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Graph 4: Monthly weight performance of grass of T1, T2, T3 and T4
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Graph 5: monthly weight performance of T1, T2, T3 and T4

4.2.3. Water quality measurement

The water quality measurement was weekly and calculate as average monthly data on pH, DO

and temperature.

Table 5: Average monthly water quality data measurement
Months Temperature Dissolved Oxygen pH
(°C) (ppm)

I 25 7 6
1 27 7.5 5.9

Il 26.5 7 5
[\ 25 6.8 6.6
V 24 6.9 5.6
VI 25 7 6.2

VI 26 6.6 6
VIII 27 6.7 6.9

4.3. Survival rate

The survival rate is high in:

T1=88%
T2=90%

T3 =85.6 % and
T4 =85.4%
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Table 6:

Mortality rate

Treatments Initial stocking amount Avg. mortality rate Remained fish Harvesting fish
(Fish) (%) ( Fish) (kg))
Tl 200 12 176 109.1
T2 220 10 198 138.6
T3 250 14.4 214 159.9
T4 300 14.6 256 210.3
Total 970 844 617.9
4.4.  Economical calculation
4.4.1. Fixed cost
Table 7: Fixed cost
No Description Amount Price Used time Depreciation cost
(Kip ) (year) (Kip)
1 Cage 4 6,510,000 3 2,170,000
i, 2,170,000
Note: Depreciation cost = 542,500 kips
4.4.2. Operation cost
Table 8: Operation cost for the trials
No Treatment Fish seed ( Kip) Labor ( Kip) Total(Kip)
1 Tl 126,000 25,000 151,000
2 T2 138,600 25,000 163,600
3 T3 157,500 25,000 182,500
4 T4 189,000 25,000 214,000
5 Total 711,100
4.4.3. Income
Table 9: Income from fish selling
No Treatments Amount of fish Selling fish cost Total (Kip)
(Kg) (Kip /kg)
1 T1 109.1 7,000 763,700
2 T2 138.6 7,000 970,200
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No Treatments Amount of fish Selling fish cost Total (Kip)
(Kg) (Kip / kg)
3 T3 159.9 7,000 1,119,300
4 T4 210.3 7,000 1,472,100
5 Total 4,325,300
4.4.4. Benefit
Table 10: Benefit from each treatment
No Treatments Selling fish cost Total invested Balance
(kip) cost ( Kip)
(Kip)
1 T1 763,700 693,500 70,000
2 T2 970,200 706,100 264,100
3 T3 1,119,300 725,000 394,300
4 T4 1,472,100 756,500 715,600
5 Total 4,325,300 2,881,100 1,444,000

5. Discussion
The results from raising fish (silver carp and grass carp) in the trial may summarize as follow:

Cage

Making outer layer for protecting could effectively from Tetraodontidae fish, but very hard in
making and time consumable in the preparation for raising Silver carp and grass carp due to labor
shortage.

Feeding fish

Using algae is possible but this kind of fish grow only on the bottom of reservoir. The harvesting
of algae is easy in the dry season but very hard in the rainy season due to deepwater level, thus
need to dip down to the bottom of the reservoir for algae collection particularly in July and
August.

The growth performance

If we compare the different in length and weight is not much different. The growth performance
of grass cap is low in a such long 8months grow- out period. It might depend on the quantity of
grass was not enough.

16



The survival rate
The fish mortality occurred in the 4™ and 5™ day after fish stocking. Generally the mortality was
quite low. T3 =14.4 %; T4=14.6

Economical calculation
The benefit from T1 had only 70,000 Kip only. This indicated that low benefit and within a long
time consumable (1 year/ crop)

6. Conclusions
The trial in raising fish (silver carp and grass carp) we could summary and have some points of
views:

Cage

Cage was strong enough for protection the biting of Tetraodontidae fish. The cage can be used for

the next trial.

Grass used for feeding
The trial used high quantity of algae for feeding fish = 4,800 kg.
Month 1 - 2 used 480 Kg.
Month 3 - 4 used 960 Kg.
Month 5 - 6 used 1,440 Kg
Month 7 - 8 used 1,920 Kg

Growth performance
Comparing the average final weight and length were not much different from each cage in the
harvesting. The average of silver carp weight was 1200 g, but the average of grass carp was 620

g.

Survival rate
The better survival rate in T2. The survival rate of fish could be shown as following:

TL = 88 % (176 fish)
T2 = 90 % (198 fish)
T3 = 85.6 % (214 fish)
T4 = 85.4 % (256 fish)

Economical calculation
T4 was higher benefit = 715,600 Kip; T3 = 394,300 Kip; T2= 264,100 and T1= 70,000 Kip.

17



7. Recommendations

- Selection the best site in the cove and have not much algae to avoid DO depletion in the night
and dark time.

- After making the bamboo plate before cage making, need to soak in the water to avoid termite
biting and improve the bamboo wood quality use.

- The depth of water should be at the 4-6 meter level, to have a good water exchange and setting
up at the site have no high and strong wind

- The size of stocked fish should be higher than 15 cm or above 50 grams, in order to increasing
the survival rate and increase the fish production from the harvest..

- If the size of fish is big enough need to sell out immediately to the market.
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8. Annexes

Table 11: Workplan

Activities 2004 2005
010203 |04|05|06|07 /08|09 |10 |11]12]01]|02
1. Site selection with local farmers
2. Preparation -
2. Fish seed order -
3. Fish seed released- -
4. Technical,suggestionprovived
5. Follow up the trial and data collection
6. Summary the report -
7. Workshop on outputs for farmers
8. Leaflets/quide -
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Table 12:

Length performance in monthly basis

Month | Treatmenst Species Average length Avg. increased length
(cm) (cm)
T1 Grass carp 9 1
Silver carp 0 0
™ Grass carp 10 1
I Silver carp 19 3
T3 Grass carp 10 1
Silver carp 17 2
T4 Grass carp 9 1
Silver carp 18 3
T1 Grass carp 11 3
Silver carp 0 0
™ G.rass carp 13 4
I Silver carp 23 7
T3 Grass carp 12 3
Silver carp 22 7
T4 Grass carp 11 3
Silver carp 21 6
T1 Grass carp 16 8
Silver carp 0 0
™ G.rass carp 18 9
I Silver carp 26 10
T3 Grass carp 17 8
Silver carp 24 9
T4 Grass carp 17 9
Silver carp 25 10
T1 Grass carp 20 12
Silver carp 0 0
™ G.rass carp 23 14
v Silver carp 29 13
T3 Grass carp 22 13
Silver carp 28 13
T4 Grass carp 21 13
Silver carp 27 12
T1 Grass carp 26 18
Silver carp 0 0
™ Grass carp 24 15
vV Silver carp 32 16
T3 Grass carp 25 16
Silver carp 30 15
T4 Grass carp 26 18
Silver carp 30 15
T1 Grass carp 27 19
Silver carp 0 0
™ Grass carp 29 20
Vi Silver carp 35 19
T3 Grass carp 28 19
Silver carp 34 19
T4 Grass carp 28 20
Silver carp 33 18
T1 Grass carp 29 21
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Month | Treatmenst Species Average length Avg. increased length
(cm) (cm)
Silver carp 0 0
™ Grass carp 31 22
Silver carp 38 22
T3 Grass carp 30 21
Silver carp 36 21
T4 Grass carp 30 22
Silver carp 37 22
T1 Grass carp 32 24
Silver carp 0 0
T Grass carp 35 26
VI Silver carp 44 28
T3 Grass carp 34 25
Silver carp 42 27
T4 Grass carp 32 24
Silver carp 43 28
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Table 13:

Growth performance in monthly basis

Month | treatments Species Weight Increased weight
(Kog) (Kg)
T1 Grass carp 0.013 0.004
Silver carp 0 0
™ Grass carp 0.015 0.005
I Silver carp 0.068 0.049
T3 Grass carp 0.014 0.005
Silver carp 0.066 0.047
T4 Grass carp 0.015 0.005
Silver carp 0.069 0.049
T1 Grass carp 0.035 0.026
Silver carp 0 0
™ Grass carp 0.037 0.027
I Silver carp 0.14 0.121
T3 Grass carp 0.036 0.027
Silver carp 0.13 0.111
T4 Grass carp 0.035 0.025
Silver carp 0.135 0.115
T1 Grass carp 0.076 0.067
Silver carp 0 0
™ Grass carp 0.079 0.069
I Silver carp 0.27 0.251
T3 Grass carp 0.078 0.069
Silver carp 0.26 0.241
T4 Grass carp 0.077 0.067
Silver carp 0.275 0.255
T1 Grass carp 0.11 0.101
Silver carp 0 0
T Grass carp 0.1 0.09
vV Silver carp 0.42 0.401
T3 Grass carp 0.105 0.096
Silver carp 041 0.391
T4 Grass carp 0.105 0.095
Silver carp 0.42 04
T1 Grass carp 0.16 0.151
Silver carp 0 0
T Grass carp 0.163 0.153
Silver carp 0.6 0.581
T3 Grass carp 0.162 0.153
vV Silver carp 0.59 0.571
T4 Grass carp 0.161 0.151
Silver carp 0.6 0.58
T1 Grass carp 0.29 0.281
Silver carp 0 0
T Grass carp 0.3 0.29
VI Silver carp 0.75 0.731
T3 Grass carp 0.3 0.291
Silver carp 0.74 0.721
T4 Grass carp 0.29 0.28
Silver carp 0.75 0.73
VH T1 Grass carp 0.47 0.461
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Month | treatments Species Weight Increased weight
(Kg) (Kg)
Silver carp 0 0
T Grass carp 0.48 0.47
Silver carp 0.98 0.961
T3 Grass carp 0.45 0.441
Silver carp 0.97 0.951
T4 Grass carp 0.46 0.45
Silver carp 0.97 0.95
T1 Grass carp 0.62 0.611
Silver carp 0 0
T Grass carp 0.64 0.63
VI Silver carp 1.3 1.281
T3 Grass carp 0.63 0.621
Silver carp 1.2 1.181
T4 Grass carp 0.63 0.62
Silver carp 1.2 1.18
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