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GROW-OUT MANAGEMENT FOR MARINE SPECIES

Today, changes representing the combined forces of hard-earned experience, scientific
research and modern methods of management are taking place infishculture. The pastfewyears
witnessed the emergence of a wide range of culture systems. The development of effective
culture management systems, i.e., stock manipulation and management, production of natural
food, feeds and feeding, water quality management, and disease and predator control is a good
example of technological advancement. Culture management practices, however, vary not only
between species but also between socio-economic and cultural settings.

This article gives an overall picture of grow-out management for marine species.

Item One: Stock Manipulation and Management

One most important management practice is the stocking of the appropriate species and
quantity of fish. A culture unit can support a limited quantity of fish because of limited space
and amount of natural food. The latter is especially true in extensive and modified extensive
farming systems where the cultured species is dependent on natural food organisms. A sound
stocking practice, therefore, is a balance between fish population and available food. However,
information on the quantity of natural food available in a given period of time can not be defined;
consequently, stocking practice is based on experience. To resolve this problem, the multi-stage
stocking or the progressive stocking technique is recommended.

Inthis practice, fish of uniform size are stocked andthe culture is carried out in three or more
ponds. Thefishare transferred fromthe first pondto the next, taking atleast 30 daysin eachpond.
Vacated ponds are prepared for 15 days. In milkfish, a total cycle of about 45 days permits 6
croppings per year without overtaxing the natural food supply in the pond.

This stock manipulation scheme also enables the fishto be transferred to another precon-
ditioned pond before conditions in the first pond stocked deteriorate. it will also prevent
cannibalism. One of the key factors to high survival in the culture of carnivorous species either
in ponds, pens, or cages is grading of the fish at an early stage of culture. For instance,
monoculture of sea bass needs monthly grading for the first two months if the fish were stocked
at an initial size of less than 20 g. Hence, during the harvest-transfer of the stock, grading could
be effected to come up with homogenously sized fish in ponds.

However, if the species is difficult to handle during the harvest-transfer, (i.e., high stocking
density, artificial feeding), it is more convenient to use the straight-run technique of stock
manipulation. This means that the fish are stocked and reared in the same rearing pond until
harvest, e.g., modified extensive, semi-intensive, and intensive culture of prawns. Mortality, as
a result of stress due to handling and transfer, is avoided.

Recommended stocking rates for different species for culture are shown in Table 1.

Item Two: Production and Maintenance of Natural Food

In ponds, production and maintenance of natural food growth is the primary concern. The
amount and kind ot natural food utilized by the species cultured depend upon the manner they
are produced in the grow-out ponds. These, intum, depend on how ponds are prepared. Under
favorable conditions, natural food is grown using a combination of organic and inorganic
fertilizers, and the kind of natural food grown depends on the species cultured. For instance,
lablab and plankton are the best natural food for milkfish and muiietin ponds. Lablabis good for
nursing prawns but not recommended for grow-out of prawn. Planktonis naturalfood base grown
in ponds for moditied extensive, semi-intensive, and intensive culture of prawns. Fifamentous
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Table 1. Recommended stocking rates for different species

Species Culture Stocking density
system in pond (ind/ha)
Milkfish Extensive 1000"
Semi-intensive 6000
Intensive 9000
Sea bass Extensive 1000
Modified Extensive 5000
Grouper Extensive 1000
Modified Extensive 2000-6000
Rabbitfish Extensive 3000
Moditied Extensive 3000
P. monodon Extensive 3000
Modified Extensive 50 000
Semi-intensive 100 000-150 000
Intensive 200 000-250 000
P. indicus & Extensive 50 000
merguiensis Modified Extensive 50 000
Semi-intensive 100 000
'Also in pen.

green algae, locally known as lumut, is good for rabbitfish but not for milkfish. Lumut contains
a substance which inhibits trypsin in the milkfish gut, thus preventing the fish from digesting
filamentous algae. Lumutis also grown in ponds where prawns are extensively cultured and
where carnivorous species, such as sea bass and grouper, are reared. Reports indicate that
“lumut” is best associated with animals preyed upon by camivores.

Lablab is a complex of small plants and animals in the pond bottom which is initially seen
as a brownish, greenish or a yellowish film. As it grows, additional layers develop, forming a
flabby mat at the pond bottom. Plankton, on the otherhand, is the collected term for ali organisms
suspended in the water column. This consists mainly of phytoplankton (plants) and zooplankton
{ammals).

Lablab Production. The pond is prepared as follows:

1. Level the pond bottom.

2. Drain the pond completely and allow to dry until the soil cracks. Drying the pond is the
cheapest way of eradicating unwanted species aside from allowing the release of obnoxious
gases from the pond bottom.

3. Till the pond soil after drying. Tilling helps in loosening hard bottom and in the
mineralization of organic matter.

4. Apply lime at the rate of 1 torvha. However, a higher dosage may be necessary in very
acidic and newly constructed ponds. Soil analysis should be done to determine the amount of
lime needed. Lime is commonly used in ponds as a soil conditioner and not as fertilizer. It is
broadcast over the dry pond betore the application of fertilizer. It also neutralizes soil pH. thus
neutralizing the harmful effects of acids. Reter to Table 2 for lime requirements.

5. Apply fertilizer. Fertility of the pond soil influences the growth of natural food.
Fertilization during pond preparation and culture period is necessary to provide continuous supply
of nutrients to plants and indirectly to animals.

There are two types of fertilizers used: organic and inorganic. The first refers to fertilizers
of plant and animal origin while the latter is of mineral origin. Chicken manure is the most
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Table 2. Amount of lime (ton/ha) needed' to raise pHto 7.0

Agricultural lime Hydrated lime Quick lime
pH (CaCo,) (Ca(0H),) (Ca0)
6.5 25 1.9 1.4
6.0 5.0 37 2.9
55 7.5 5.6 4.3
5.0 10.0 7.4 5.8
45 12.5 9.3 7.2
4.0 15.0 1.1 8.7
Efficiency 100% 135% 173%

Desired pHo-1Actual pH x 05 )
'Lime needed = . x Area

Efticiency of Lime

commonly used organic fertilizer. It is applied at a dose of 2 tons/ha. Application may be done
immediately after liming by the broadcast method.

Inorganic fertilizers commonly used are ammonium phosphate (16-20-0) and urea (45-0-
0). A mixture of these fertilizers at a ratio of 2 ammonium phosphate and 1 urea at the rate of
75 kg/ha is recommended as basal application immediately after chicken manure to hasten the
breakdown of organic fertilizers.

6. Increase water depth gradually, 3-5 cm each time, until a depth of 25-30 cmis reached.
An abrupt increase in depth causes /ablab to detach and float.

Plankton Production. These procedures are followed:

1. Drain and completely dry the pond.

2. Apply lime at the rate of 1 ton/ha.

3. Admit water to a depth of 30 cm.

4. Apply organicfetilizer (cow, carabao, or chicken manure) placed in plastic sacks tied and
submerged in water like ateabag (T-bag). About 16-20 sacks or T-bags (content: 3 kerosene
cans/bag) are needed per hectare for cow or carabao manure and 10 sacks or T-bags (content:
2 kerosene, cans/bag) are needed per hectare using chicken manure.

5. Fertilize with 20 kg urea and 20 kg diammonium phosphate per hectare. Plankton such
as diatoms or brown algae should grow after 3-5 days. Absence of phytoplankton growth after
5daysindicates the need for more fertilizer. Add one-half the amount recommended every 2days
thrice orfourtimes until the pond waterturns brown. Whenthe browncoloris attained, fili the pond
with water to a depth of 50 cm. Gradually increase the depth of water to 80 cm. Test the
transparency of water with a secchi disc. If transparency registered a minimum of 20 cmor a
maximum of 35 cm, the pond is ready for stocking. Remove T-bags, piace them temporarily on
top of dike and reuse them once transparency increases.

Lumut Production. Growing fumut is not a problem. This macrophyte abounds even when
organic content of the soil is low. Profuse growth of lumut is attained at a water depth of 50 cm,
although at 80 cm, growth is hindered.

Too much growth of lumut, however, becomes a problem in ponds as it couid restrict water
circulation, fish movement and living space, and may contribute to oxygen depletion and fish kills

when it dies. It has been suggested that Jumut must cover a maximum of 10-20% of the pond
area.
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Maintenance of Natural Food Growth. Stocking over aperiod oftime removes higheramounts
of nutrients fromthe soil, thus depleting the soil of pond nutrients needed for the growth of natural
food. If these nutrients are not replaced, the crop will be affected, thus the need for fertilization.

For the maintenance of /ablab growth, one-half of the rate recommended for basal
application should be applied as dressing every 15 days after stocking or after every last day of
water replenishment during spring tide.

For plankton, close monitoring of watertransparency is required. if transparency registers
less than 20 cm, immediately drain and replenish about 30% of the water volume to prevent the
danger of plankton bloom which causes oxygen depletion and mass mortalities. If transparency
registers over 35 cm, plankton growth is depleted, hence, reuse T-bags and apply 5 kg of urea
and 5 kg of diammonium phosphate. Remove T-bags once transparency returns to recom-
mended levels.

Frequently inspect ponds for possible leakages indikes to prevent leaching of nutrients and
entrance of unwanted species, as well as the escape of stock. A water depth gauge installed in
ponds helps detect leakages.

item Three: Feeds and Feeding

Feeds and feeding are critical in the success of fish culture. It involves the choice of a
suitable feed and the implementation of the feeding program in order to achieve best results in
terms of fish growth and protit.

Feeds. Commercial feeds for prawn and finfish are now available in the market. However,
various brands of prawn feed in the market are site-specific. For instance, in a study conducted
at the SEAFDEC/AQD Leganes Brackishwater Station, one notable observation indicated that
a brand which yielded good results in one site did not perform well in another site. it is therefore
worth trying different brands in the pond to get the brand suitable for the site.

The intensive culture of milkfish at stocking density of 9,000 ind/ha and feeding with
artificial diet yielded higher production compared to other culture systems. But with the cost of
feed and the fluctuating price of milkfish in the market, fishpond operators must be extra cautious
in adopting this scheme.

The average body weight of rabbitfish could be increased twice if fish is fed with commercial
feed containing 25% protein level rather than natural food alone. Artificial feeding could be
resorted to for rabbitfish raised in cages where natural food could not be grown.

Feed is the major constraint confronting the culture of sea bass and grouper. At present
trash ftish is the only known feed stuff used in sea bass and grouper culture. A very recent
development is the introduction of moist feed and other artificial or formutated diets which is still
inthe experimental stage. With the insufficient supply and high cost of trash fish in some areas,
camivorous species usingtrash fish diet must be cultured in regions where trash fish is cheaper
or cultured together with a species that can serve as food, e.g., seabass and tilapia polyculture,
grouper and tilapia polyculture.

Feeding. Infeeding, the questions raised are when, how, and where to feed, and the rate and
frequency of feeding. The answers to these questions are very important considering that about

60% of the operation cost goes to feed. Feeding should, therefore, be maximized to get
maximum results.

When to feed. In the modified extensive system, the food for the fish comes from natural food
available inthe pond and the food introduced to supplement natural food. Inthis system, stocking
density is more than the carrying capacity of the pond, hence, the natural food in the pond is not

——————



5 Aqua Farm News VIil (6) November-December 1990

sufficient until harvest. Supplemental feeding is given when the supply of food organisms is
insufficient or when the growth of natural food is poor due to unfavorable water and climatic
conditions. Food depletion in milkfish ponds usually occurs after 1to 2 months of rearing. in
a modified extensive culture of prawns, at a stocking density of 5/sq m and with plankton as food
base, food depletion occurs after 45 days of culture, hence, supplemental feed is given 1-1/2
months after stocking. In sea bass, grouper, and rabbitfish reared under conditions of modified
extensive culture system, supplemental feed is usually given a day following stocking as with all
species intensively cultured in ponds or in cages.

How to feed. The application of feed is a vital operation that should be done properly; if not,
pollution of the culture water and wastage of feed will result.

In sea bass, tapping of a feed container in the water induces them to form a school as sea
bass are attracted by sound. After the fish have formed a school, small amounts of feed are
spread into the water within the school of fish. Sea bass seldom eat the feed when it sinks to
the pond bottom, therefore, feeding should be slow. When the fish are filled to satiation, they
disappear, thus feeding should be stopped. Feeding time and place should be fixed.

In mitkfish, mullets, and prawns, feeds are broadcast but a certain amount (10% of the
ration for a particular feeding time) are distributed equally in feeding trays to monitor feed
consumption. Atleast 10feedingtrays are distributed equidistantly from each otheron the four
sides of the pond. The feeding trays are to be reqgularly inspected 2 hours after feeding and 1-
2 hours before the next feeding schedule so that the amount of feed could be constantly adjusted
forthe next feeding schedule according to the demand of the fish. The amount of feed o be given
for the next feeding schedule is reduced by 5% if feed is consumed; otherwise, it is increased
by 10%. Feeding is most efficient if teed is consumed after 2 hours and before 4 hours after
feeding.

Feeds for grouper in ponds or in cages may be placed conveniently in feeding trays.

Where to feed. The behavioral feeding characteristics of cultured fish must be considered.
Prawns go near the dike to feed, hence, feeds should be broadcast nearthe dike and trays placed
at least three meters away from the dike. However, with high stocking density as in semi-
intensive and intensive cultures, feeds should be evenly broadcast at the center of the pond
(except at the drain canal) since not all the prawns can be accommodated along the sides; the
rest still remain distributed in other areas of the pond. In semi-intensive and intensive prawn
culture where feeds are broadcast at the sides and center of the pond, homogenous size of
prawns are harvested.

Like sea bass, milkfish can be trained to feed at one point of the pond. Therefore, feeds.
could be broadcast at either side of the pond while for sea bass, feeding is done at a fixed point
in the pond within the area occupied by the schoo! of fish.

Feeding rate and frequency. Food intake of the fish decreases with increasing size. However,
the feeding frequency increases with increasing size of the fish.

For prawns, the recommended feeding rate decreases from 10% of the prawn biomass for
the first month of culture, 8% for the second month, 5% for the third month, and 3% for the 4th
month. Feeding frequency recommended is 2x for the first month in which the ration for the day
is equally divided during the 7 a.m. and 5 p.m. feeding time, 3x for the second month, 4x for the
third month, and 5x for the fourth month. After the first month, the biggest percentage {40%,) of
the daily ration is given at 5 p.m. since prawns are generally known to be nocturnal feeders.

Feeding for sea bass is based on the weight of the fish. With weight of 60 g and less,
feeding rate is 10% of the fish biomass; 61-30 g, 8% 91-105 g, 6%; and 105 g and above, 4% of
the fish biomass. Feeding frequency is twice daily. Half of the feed ration for the day is given at
7-8 a.m. and another half at 4-5 p.m.
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In grouper, the recommended feeding rate is 10% of the total fish body weight per day at
a frequency of twice daily while in milkfish, the rate recommended is 5% of the fish biomass per
day at a frequency of 2-3x daily.

The amount of feed needed for the day is computed using the following tormula:

Amount of feed = (Survival)(Average body weight)(Feeding rate)

Survival is computed by dividing the total number of samples (TNOS) caught using a cast
net by the number of throws (NOT) of cast net made. The resulting quotient is divided by the area
of the cast net (AOCN) multiplied by the total pond area (TPA), thus:

Survival = (TNOS/NOT)/(AOCN x TPA)

Cast net sampling is popularly used as a reliable method of determining representative
population of fish; however, this should be done at random and early in the morning when the
fish are known to be well distributed in the pond.

The total feed required for one growing period of a fish is computed as follows:

Total feed = (Projected survival)(Projected ABW)(Projected Feed Coversion Ratio)

ltem Four: Water Quality Management

Water quality is one of the most important factors that affect fish production. Good
environment is necessary for optimum growth and survival.

Dissoived oxygen. The D.O. level in the pond or any fish-rearing unit affects the appetite of the
fish or its food intake, and consequently its growth.

The existence of a desirable level of dissolved oxygen, 3-10 ppm, inthe pond indicates that
the pond system is functioning efficiently. Dissolved oxygen concentration below the minimum
range is harmful to the fish. In ponds, the principal cause of massive fish kills is a decrease in
the oxygen level which has been attributed to the following:

1. Weather conditions. Sudden change of weather conditions such as extremely calm and
hot weather in the moming and a sudden rainfall in the afternoon causes oxygen depletion in
ponds. The reduction in oxygen content of the wateris due to the thermal and salinity stratification
in the pond water. The D.O. supply of the lower layer of the water is not enough to sustain the
respiratory needs of the fish, planktons, and other living organisms in the pond resulting in
massive fish kills. At the sight of oncoming rain, a flushboard shou!d be kept at a water level to
enable rainwater to flow out of the pond since rainwater fioats over saline water.

2. Plankton bloom. In ponds where planktons are grown as food base for the fish, calm
weather allows these to float on the water’s surface where intense sunlight kills them. These
plankton die-offs greatly reduce the photosynthetic input of D.O. inthe pond and greatly increase
the respiratory load. When this condition occurs, immediately change the water. If die-offs
happen during the lowest tide when no water could be drawn for water change, the principle of
water agitation or water movement to generate oxygen could be used. Agitate the pond water
in the affected pond using paddies. Freshen water for all ponds during the incoming high tide.

A desirable color of pond water is light brown. A secchi disc can determine the
transparency of the pond water. A desired transparency depth is a minimum of 20 cm and a
maximumof 35 cm. A transparency less than 20 cm indicates that there is a ptankton bloom.
theretore, the water shouid be changed immediately.

Salinity. Currentchoice species with potential for large-scate culture are euryhaline fish species.
i.e., these could be cultured in impoundments on a wide range of salinity. However. there is a
maximum point beyond which growth of fish is retarded. Forinstance, at 45 ppt milkfish growth
is retarded. This usually happens during summer months, hence, it is recommended that water
exchange be more frequent. Salinity of seawater bodies in the Philippines does not exceed 36
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ppt, a safe level for seawater fish culture, and also, favorable for lablab growth.

Water temperature. The temperature of water affects the metabolism of the fish and, indirectly,
growth rate. Fish typically have a series of growth curves related to water temperature and
feeding rate. For example, milkfish given optimum food attain maximum growth at an optimum
temperature of 25-32°C but would have reduced growth at 23°C. Fishfarmers have observed low
incremental weight gains of tropical fish during the cold months.

pH. This is one of the most common water quality problems since it affects the fish indirectly.
The pH value is an indicator of the presence of metabolites, photosynthetic activity, and fertility
of the pond water. It changes with the accumulation of residual feed, dead algae, and excreta.
It is at its maximum when photosynthetic activity is vigorous and decrease when there is none.
High pH value means pond water is too fertile, therefore, there is the possibility of a plankton
bloom; also, toxicity of ammonia is increased. If the pH value is low, the water is infertile and
plankton growth is also slow, hence, less oxygen is produced from photosynthesis. The toxicity
of nitrite and hydrogen sulfide is also increased. The pH of pond water should be within the
range of 6.5 t0 8.5. Above or below this range, the water should immediately be changed.

Hydrogen sulfide. This is the by-product of decomposition, produced by the chemical reduction
of organic residues which accumulate at the pond bottom. The bottom soilturns black and asmell
similar to that of a rotten egg is discharged. Dissolved oxygen is decreased and pH is lowered.
At a high concentration of 2 ppm, the fish will die. Hydrogen sulfide concentration could be
reduced by changing the water and draining the pond bottom.

Blotouling. Marine cage culture has obvious advantages over other aquaculture systems. Good
water quality is maintained with constant renewal of water by current flushing. Metabofic waste
and fecal matter accumulate less. The only problem which can seriously affect water quality in
cages is biofouling which may clog the mesh of the net walls, hence reducing water exchange.
As a consequence, oxygen depletion and accumulated wastes could unnecessarily stress the
cultured fish.

An efficient and cheap method of cleaning fouled nets is by manual removal of fouling
organisms. Replacement of the net every two months also prevents biofouling.

Item Five: Control of Unwanted Species

Unwanted species are competitors which deprive cultured fish stocks of food, thus
affecting their growth.

Control of unwanted species starts during pond preparation. Pond gates shouid be soil-
sealed and screens should be installed after complete drying. Sometimes water-clogged areas
cannot be completely avoided after drying. These may still harbor unwanted species which could
later pose a problem in the culture system. Under such conditions, application of 5 parts quick
lime and 1 part ammonium sulfate per sq m of water at a depth of 5 cm is recommended. This
is eftective in eradicating unwanted fish species aside from serving as pond conditioner and
fertilizer. The application is most effective at noontime whenwater temperature is high. Broadcast
lime first, then, immediately follow up application with ammonium sulfate. Despite these preven-
tive and control measures during pond preparation, unwanted species such as tilapia and gobies
are stillfoundin culture ponds. For culture of carnivores, the presence of these unwanted species
is not a problem, but it is for prawns and herbivores. As a control measure during culture periods,
the application of teaseed powder is recommended for prawn culture, 60-75 days after stocking.
To get the desired amount of teaseed powder (TP), use the following formula:
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TP(kg) = [Vol. of water in pond x Rate of application (ppm)}/1000; where the volume of
water in pond is computed by muitiplying the area of pond in sq m by the depth of water in meter.
Forexample, the area ofthe pondis 0.7 ha and the depthof water is 40 cm. The amount ofteaseed
powder needed is:

TP(kg) = [7,000 x 0.4 x 15)/1,000, hence, TP(kg) =42.0

Dilute the powder the night before the scheduled application. The dilution should be
spread evenly inthe pond. The application is most effective when made during good weather and
fish are exposed not less than 4 hours but not more than 6 hours after application. Abort the
schedule if it is raining or if rain comes within 4 hours after application. Add or replace water after
6 hours of exposure. Prawns should not be fed within 12 hours after the application.

Source: Avelino T. Trifio, “Grow-out Management for Marine Species” (lecture notes in Aqua-
culture Management training course, April 1990), SEAFDEC/AQD, Tigbauan, lloilo.

BEST WAY TO MEASURE POND VOLUME

Measuring the volume of a pond can be laborious and the results may leave doubts as to
its accuracy. And there should be little doubt when treating for fish diseases or unwanted aquatic
weeds. Errors in measurements can result in the loss of valuable fish.

Boyd and Sheiton studied this problem on 35 ponds at the Auburn University Fisheries
Research Unit. They mapped each pond using areas and depth contours and computed
volumes. Average depths obtained by mapping were considered to be accurate. Three other
methods of arriving at average depth were compared to the above.

The first method, multiplying the maximum depth by 0.4, gave an average error of 12.6%
more or less than the true average depth but usually underestimated it.

The second method, soundings along the transect lines, was better than the first. When
one zero depth value was used at the end of each transect, the average error was 9.1 % and
usually underestimated average depth. Without the zero depth value inciuded at the end of each
transect the average error was 9.3% and usually overestimated average depth. This method is
aiso laborious, requiring 50 to 100 soundings or more to obtain this level of accuracy.

The third method, making soundings along an S-pattern, was the most reliable. The
average error was just 5.4% above or below the true average depth. This method overestimated
average depth twice as often as itunderestimated. The advantage of the S-pattern method is that
only 12-24 soundings are required per pond.

Therefore, it is recommended that average depth, area, and volume be measured and
noted for future use. It’s hard to get an accurate measure during emergency, so it's better to do
it ahead of time. Also, it must be remembered that ponds tend to drop below full volume during
dry periods so adjustments must be made for volume changes when a treated pond is not full.

Source: John Jensen, “Fish Stories,” Aquaculture Magazine, Vol. 11, No. 2, March/April, 1985.

SETTING UP A BENCH MARK AT THE FARM SITE

in the absence of Coast and Geodetic Survey “markers” at or near the site of a proposed
fish farm, a secondary bench mark must be established. The following steps describe this
process:

1. The time and height of the high and low tides occuring during the day of the field work
at the proposed site is determined in advance (before field work day).

2. During field work and about an hour before the calculated time ot high (or low) tide,




