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(Guidelines for improvement of water quality and volume in shrimp farm)
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(The problem on deterioration of water quality in every crowded shrimp
farming area has been continuosly discussed for its long-term solution by
shrimp farming stakeholders including government and private sectors. This
includes not only the development of measures for protection of water pollution
in newly developed areas, but also the guideline for improvement of water
quality in the polluted areas for re-use. Water sources in some crowded
shrimp farming areas have not yet been absolutely polluted and water quality
is still not too poor for shrimp production. This type of water may yield
successful crop if the proper technologies for water improvement and control
are closely followed. This article will explain the guideline in planning for
solution of the major problems on sudden change of water quality and the
shortage of water supply for exchange during deteriorated water quality or

disease outbreak crisis.)
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(Pornlerd Chanratchakool, Aquatic Animal Health Research Institute)

o 7o Vo a & ' §
35 @ymsawns) tazmgmsaiaenaninezfaiuluggudsmielusiei
. S ; 4 & .
Tiansalasumeninld sadeziiiloywilusesTsamlemiudiulng)
= ¢ Ao 3 = a3 o
uﬂﬂi]Wﬂuiu1/\]']511'1/]3‘U‘Llﬁ]'Iﬂ'V]5LﬁLﬂﬂiﬂUG]3QllﬂJiJUﬂLﬂUu']ﬂﬂ'ﬁ]WULﬁﬂﬂ'ﬁm
v
femeTag linswaumg Iduiu Jymarqmariiinegagliuiuiam
dya s 2 Y & o yy Sy a P
nimi lanedu msud lunazsi 1den mswihlidedsls vazezud'ly
ant 3 1 Yo Y ' 24 g a 2y da '
Taeds lvun il las Iiaaeu 1dedaniveu Fadigsnamsinesdeniiyanm
Ay T v o 34
qwawwuumuummﬂ 3J'Wj'lﬂﬂ'ﬂll1’i'NﬂUﬂ']iL!’lJiﬂ‘i'JusllfNﬂmﬂ']WuTﬂ
Y ' o ' { s
It TaeTusiuvuamandly wiedsulgaludviinaazvhsuaunse
oy Y 2 v 4o 2 ' s A
mld eunnvesdidestensezdugaaslulidi duiuluudazhsuine
k3 ‘:?’ Y ' "y 9
afreiundrenuumma uae1ves i ldnwmumsud lvilygmszezen
v g A v o da 4 "9 - v
"lﬂuu mm/mz"lmlmiuﬁ]ﬂgmmﬂﬂmuimmmuuq mwmsmmmmm"lm
o ks s ' = o 4 {0 o A
Thdhduanumsaiveshsulungazuvas ¥ laem liudauseshd vy ige
o - < o a d 4 o
wApuimITAINAe ﬂ15ﬂinﬂsqﬂsmmmﬁmmmmumﬂ%’"lﬁ’ i
mrwuﬁﬂu1J'immummaams“l%“lummammq Fusnzdesnumuiams
Glﬁlﬁu'lwﬁllﬂuiﬂﬂ‘ﬂﬁﬂ Iﬂﬂllllu?lﬂ']iﬂ'lﬁ]ﬂﬂWiﬂiu
(For intensive culture (over 30-35 pieces/m2) in crowded shrimp farming
areas, it is observed that sudden shock of shrimp followed by emergency
harvest always occur. This generally happens during the dry season or water
critical period when gill problems are mainly found. If seawater is directly
introduced to grow-out pond without pre-treatment in reservoir, shrimp mortality
may also occur. It is always concluded without specific answer that poor
water quality is the cause of the above problems. Therefore, it is difficult to
solve the problems if real causes have not yet been identified. If our billion
US$/year-shrimp farming business relies on these variable water quality
without any definite solution or improvement, there will be no future for our
farmers. Therefore, the farms with high construction cost which have had no
measure or plan for long-term solution on the above problems, should compile
all information regarding the problems occurred in that area and find out the
solutions suitable for their own farms. In general, improvement of management

plan for water supply to match with water requirement in each period, should
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be considered. The guideline for suitable water management includes:)
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(1. In general, there are no reservoirs attached to most of small-scale farms
for increase of water supply due to their limited areas. Therefore, the
operations of these small farms are always risky. The only solution for this
type of farm is to maximize the pumping capacity to match with the time
limited for pumping in each day, particularly during the highest tide which is
the best quality. Suitable water management before neap tide should be well
prepared. Plans for water exchanges and adjustment of feeding scheme
during neap tide will be described later. In case of large-scale or medium-
scale farms installed with reservoirs, the existing reservoirs for most efficient
storage (eg. increase volume and storaging time) should be improved by
excavation of silt settling at the bottom for long period. Silt are generally
found to accumulate in front the inlet of water pump which blocks water flow
in supply canal. Pumping capacity is also reduced if it is installed too high.

Efficiency of silt settling in reservoir will increase if water keep moving as

slow as possible in reservoir. Installation of internal dikes in reservoir may be
able to control water flow velocity and its direction for better siltation, thus
improves water quality. Aeration in reservoir will increase the decomposition
of organic matters in water supply and also help to mix new and old water to
keep water parametres stable. If farm has too small or no reservoir, some
existing grow-out ponds should be converted to serve as reservoir. Farmers
may not practically prefer this measure due to the loss of their production
ponds. When grow-out ponds with 30-35 pieces/m2 stocking density are in
full operation without efficient water storage, farmer may have to harvest
some ponds before schedule to avoid the damage caused by shortage of water
supply. This early harvest of small size shrimp causes lower in price and
production yield while costs of production (except feed), particularly for farm
management as full operation are still high. If 30% of grow-out pond area has
been converted to reservoir for water storage during critical period, shrimp
yields/pond and sizes in these remaining 70 % ponds will increase to compensate
for 30% non-productive ponds. Meanwhile, overall profit margin becomes
higher because operation cost of these non-operated (30%) grow-out ponds
have been dissolved. Though reservoir has been installed, some grow-out
ponds may always face the problems and economic loss. These ponds should

be closed or converted to culture other species such as finfish, crab, etc., or to

reserve more water.)
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(2. If there has been sufficient water supply, next measure for consideration
in water management plan is its most efficient use in each period. This

planning will cover the following steps:)
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(2.1 Gradual stocking : Shrimp should be gradually stocked so that water
requirement in each group will be different. Stocking should be divided into

2-3 groups with an intervals of 40-50 days When first group reaches 60-80
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days, water requirement will be more than the newly stocked-second group.
While first group has reached 120-150 days which requires maximal water
exchange, water supply from reservoir is still enough for 70-100 days old-
group 2 and 20-60 days old-group 3. When shrimp in group 2 and 3 become
larger and require more water exchange, group 1 has been harvested. If it is
necessary to stock PL at the same time, different stocking densities should be
considered. Manipulation of stocking densities and stocking intervals is an
alternative. For example, the second group (30-35 pieces/m?2) is stocked after
the first group (35-40 pieces/m2) has reached 30-40 days. 10-20 days later,
the third group (40-45 pieces/m2) is then started. When first group with
medium stocking density has reached 100-120 days (20-25 gm body weight),
partial harvest can be carried out in order to minimize water requirement.
Water in reservoir will be then sufficient for the growing group 2 and 3.
When group 2 and 3 grow older and require more water exchange, group 1
should have been totally harvested. Meanwhile group 2 with lowest stocking
density can also be partially harvested. Therefore maximal water requirement
in each group will not occur at the same time thus reserved water is sufficient.
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(2.2 Proper feeding : Water requirement in each pond directly relates to
amount of feed given. If there is mis-calculation/estimation in the amount of
feed required, remnant feed will be decomposed and serve as organic fertilizer
to accelerate the growth of phytoplankton. After overblooming of phytoplankton
and followed by sudden collaps, pond water quality will deteriorate and
organic load of dead plankton will accumlate at bottom. Water exchange
from reservoir is then badly needed. Using freshfeed as complementary feed
during neap tide also causes poor water quality. It is avoidable if fresh fish
is replaced by alive horse mussel. Reduction of feed during moulting and cold
weather (<250C) should improve pond bottom condition. If time for feed
check in feeding tray is prolonged, uneaten feed will be dissolved and cause
mis-calculation of feed requirement and poor water quality.)
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(2.3 Good water management : Saving water does mean no-water exchange.
In fact, it means utilization of water in an efficient way. Water will be
exchanged as necessary and priority. It should be done as prevention measure
before problems occur. In general, pond water is exchanged after overblooming
of phytoplankton. This heavy water exchange to dilute those plankton requires
excess water from reservoir. It also affects shrimp health due to the sudden
change in water quality and parameters. This can be solved by gradual
exchange which requires minimal water since the first observation of irregular
planton growth in pond. In practical, the differences of water pH between
morning and afternoon will indirectly determine the overblooming of
phytoplankton. If the difference in pH is over 0.5, water exchange should be
carried out regularly.)
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(Direction of paddle wheel installation which should circulate pond water and
accumulate pond waste to the centre, is also important. It will make the
remaining bottom area clean thus increase feeding ability. Due to the
differences in conditions and environment, the good water management in
order to have sufficient supply as needed, requires the compilation of
informations and expertises from various farms in those area for modification

and preparation of the efficient management plan suitable for their own

farms.)
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(Though minimal water exchange is now generally practised, due to viral
disease outbreak, it may lead to the overblooming of dinoflagellate plankton of
which some species produce toxic gases or NH3 that cause shrimp weak and
easily susceptible to diseases. Measure to prevent this problem in advance is
to have good pond preparation before stocking. Accumulated pond waste at
the bottom should be efficiently removed. Additional water supply from

reservoir is required for necessary water exchange to dilute the excess plankton.)
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