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Tiger shrimp (P. monodon) is able to survive and
grow in wide range of salinity from 2 to 45 ppt.
Therefore shrimp farmers can expand their farms
extensively in different area/environment.
However, extremely high or low salinity always
causes more problems than the suitable salinities
which range from 15 to 25 ppt. Culture in
extremely high salinities over 30 ppt may cause
disease problems, particularly white spot or
yellow head virus and luminescent bacteria.
Therefore, more shrimp farmers keep moving
toward brackishwater or freshwater areas. In
1995, the author summarized the problems and
solutions for P. monodon culture in freshwater
area which some of you may have seen. Due to
the increases and changes in knowledge and
problems on shrimp culture in low salinity, the
author has therefore compiled this information
and re-summarized for consideration so that the
farmers can find the suitable culture method for
each environment and farming system. The major
problems on P. monodon culture in low salinity
areas include:

Salinity

The suitable salinity for seed stocking should
not be lower than 7-8 ppt during the first month
in order to reduce problems in acclimatization of
postlarvae (PL) transported from hatchery. Then
salinity can be gradually reduced but should not
be lower than 2 ppt during the growth up to 10-
12 gm. If salinity is lower than this, stunting or
mortality may occur. If stunting or soft shell
occur, it is necessary to add more saline water to
increase pond salinity.

Water management

Farmers should have reservoir/treatment
ponds or canals surrounding the growout pond
for sedimentation of organic loads at least 2-3
days before recycling. Water recycling should
start when pond water becomes a dark color and
turbid and feed amount does not increase. Pond
water should be drained for recycling in order to
reduce accumulated pond waste when water
filling alone is not sufficient for improving water
quality. Surrounding canals or treatment ponds

can also serve for sludge sedimentation of pond
effluent during harvest. This 1.5 m depth canal
should be wider than 5.0 m or large enough for
stocking/recycling of water drained from 2 grow-
out ponds.

pH control

Due to its minimal water exchange system,
over-blooming of phytoplankton always occurs
during the culture period, which will increase
water pH and also cause pH fluctuation between
day and night. Therefore phytoplankton growth
should be controlled by occasional water
exchange from reservoir/treatment ponds. The
suitable pH should be 7.8-8.0 in the morning and
not exceed 8.3 in the afternoon. If water
exchange does not make any difference, formalin
treatment at the rate of 6.25-31.25 I/ha/day for 3-5
days will help to reduce water pH. If water pH in
the morning is higher than 8.0, application of any
type of lime is prohibited.

Alkalinity

Alkalinity should generally be 50 ppm in
bicarbonate form, which can keep water pH
stable. Lime in the forms of calcium carbonate or
dolomite should be applied before seed stocking.
Application of sodium bicarbonate at the rate of
62.5-125 kg/ha also increases pond alkalinity.
Then fertilization should follow because
plankton growth can increase water alkalinity.

Rough shell

If pond alkalinity and pH exceed 150 ppm and
8.3 respectively, calcium will deposit on the
shrimp shell, which consequently stunts shrimp
growth. In order to solve this problem, water pH
should be kept less than 8.3 and be followed by
water exchange or formalin treatment.

Shrimp mortality and cannibalism

After 70-80 days in ponds where salinity is
too low shrimp cannot molt properly and may
have a soft shell which allows them to be eaten
by stronger shrimp. If soft shell occurs, saline
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water or table salt should be added to
keep water salinity over 3.0 ppt.
Application of table salt is generally 625-
1,250 kg/ha/time depending on pond
salinity.

Toxic gases

Due to high stocking density (500,000
PL/ha) and closed system, ammonia
levels in ponds can be very high. In
conjunction, the increase of water pH
also causes severe toxicity of ammonia.
Therefore, farmers should reserve water
in reservoirs or in recycling ponds for
exchange and pH control.

Turbid water

For newly constructed or renovated
ponds water stays turbid for 40-50 days
after seed stocking or water exchange.
Shrimp may be then dark or red color in
the morning. Farmers should solve this
problem before shrimp stops feeding and
while there are still some plankton in the
pond water. In order to reduce turbid
water, aerators should be switched off as
long as possible during the daytime.
This will let solid particles settle and
also allow plankton to float to the
surface. Bottom water should be then
drained to eliminate the accumulated
sediment. If turbid water still occurs,
flocculating agents may be required and
plankton stock from outside should be
added. After the bloom of this newly
introduced plankton, turbidity will
disappear.

Slow growth or stunting

After 90 days culture period,
farmers may observe stunting and
reduced feeding of shrimp. Too low
salinity or too much pond waste may
cause this. These can be solved by
drainage of bottom water and filling
with saline water. In case of high
stocking density, some shrimp should
be transferred to other ponds.

The above problems are generally
found in all shrimp farming areas.
Farmers should carefully observe shrimp
health and closely monitor water quality.
For good production, proper treatment
should be done urgently to prevent any
loss.

Ugynnsiaeananaen

- G o
‘L%W'wnﬂ?']a»llaﬂu@]']

oy

WIAF Q‘H»Wﬁ“ﬁ‘lfﬂﬂ ﬂml/%?i]i/ﬂi/ﬂ?WﬂW?H?

v Y
NNMINYPINAINAINI0UTA HaznTy
o o9 s 12 :
wulalalmindanuauadaa 2 - 3 au
o 3 ! o
Tusiuaru auauANgannd 45 aau Tuiiu
v Y Y v
a1 MIMNYAITNITANTIVIINTIABIN
Ea ' Y &9‘ dl '
pon 11/ laoenaniavnalunareiun seals
< 2 A A b5 o a < Y a
nawanuaungmseaunull Anelwina
' Y ' 2
ﬂmwﬂuavmwmiﬁﬂam"lmwmwmmmn
VILﬂikaJC]Nﬂ’JﬁJﬂﬁ“’WJN 15-25 atau T
E
A uﬁmmﬂumwmmmaﬂmﬂuwu‘vm
mmmuqamnmw 30 s luwuau oz
Uszannulymlsaszuagunsinan lun
aniuTsaaaun Tsaramae wielsnsoq
Y v '
uae gaiunbasnsau vy deadouiuin
ds‘ g A a <3 ° A Sg !
@09 lwuanianuAua1souns oy
o P =
AT Y [ivewneagUdsiyriazuu
& 7 o A 47 Y g
wnnmafmmnmm“luwu‘wmﬂﬂmumma
wm 11!“11’Jiﬂt118ﬂ2538 cm wmﬂmumﬂ 1ne

mumammmmm umummﬂmauaum

9’ v
Tayman fifady Tuszuvveamsaen
2 < ty” a2 4
Tunadianudua la munndunazilasu
v 2 Yo o
ulaslweaunds auiugdloudweagiuas
4 ' r 4 1
SIVTINVOYAAINGT 1N IAUD BNATIHILS
091‘ dy 'd! Y Id y
Wathineasnisielvudsernzdaluiiveya
A -
manfiz Tah lhlsgneumsiarsanmmg
Y ' v 4
N1 sui el aeanaoan UANIN
k4 '
Qilszme nazszvuvhsuveunyaInIInay
' E
s10m0 1)) Tymdwuazw lavess Tuszuu

v v

= o ¥ A <3 s yor
ﬂﬁ!ﬁﬂ\iﬂ\?f}ﬁWﬂﬂuu'lﬂll ANULANA Vlﬂ!!,ﬂ

1. fyriuSeannaudy
g A A ! 7
anuavivinzaulunmasulassgnna
A ' A ~ ) '
wielurrudeuusnaisey dn1luainia
o &4 o
7-8 ppt. Methmeaafymilunisdsvanin
Vv £
19 @ <
gnnaninTsaumiziln vasniuanuny
v 0 0 Y 0
9199zana311 ba ua luadsezluar a2 ppt.
v Y 2 ' o

Tuvaeinalivinadnna 10-12 AU w9
v v Vv .
M e lnmnion1n9zneesns AUIID
g al A A v
ANMANLANsZY 3 ppt. WIOIEWDIIN

? 'a A A ! ° 7
Tamn luduensvsenldenssu suduazaoa

~ 2 i 9 P
@inziame InaNuAMNLE LN 3 ppt.

£ v 0 v Vv v Y
Feagenunsndeansae 1 v lavuia luaau

A o ¥ a4
2. fyrinsesmsfsinmianlagumein
Y v Y '
INHATNTILABIN VBN AU AL AABITOUV ®
P v ' v
wsevhsudielydmsuanaznourdinlaseth
' E4 E4 v
99NIINVBIALY UIAINAIAWNIDGUATUN
Y v aﬁl " ' o Y o QS‘ Y v
T luve@eanse vetinla ndennnaliluve
o A o 4 g
anaznou 2 -3 Ju Feezdumssendasindy
v £ v Y '
INBATNIAITIZISUANUININVLWNYT (Howw
' £ v v Y v
Nnanluve@esyuia Naazneu 169
1 ' Ea
anilsn nTenue1s luiy Laze19zaBaill
v Ed T v Y
01811 WDITUN8VRUTINUDAUDIAE
v v £ ' 3 Ea
Wenunmaauinesuded luaiuisoun
¥ z dy &I = =) '
Yymla feiliflesniniivesdeazanluve
E v Ea
nanu i venanilnasssevuediansaly
£ 1 Y ' v Y v
W e lvanaznaunauilasenaluasia
Ea v Ea '
tunale naessevvenlsivuianiigly
Vv

=2 A
UOENIT 5 1UAT AnUTZUIU 1.5 WA 150

' < o gl 4 Y v
NGINOADMIINL ﬂﬂu']ﬁ]']ﬂﬂi]!aﬂ\ivlﬂﬂfﬂﬂu@ﬂ
! 4 4 g 7 o o o 'y ”
2 U9 IWONISINVUT uazmﬂauuﬂﬂwu"lﬂ

3. Jyrusesmsnugu pH
1 v ' v Ed 4
wesnnnyasnidIulngyszaleues

¢

2 4 ea?
winluvaziaes  Faagmlvunasnneu
v v Yo £
wigvumwnu 'l awwalval pH veen
v v
qaazuanaeiuunluseuiu Auinienis
o ' Y '
vearunulsuaumasaaoululvvuinuu
- A 2 y 2
wu'll Tasms@uimsoszuoduiunss
v ' Y v
A5 A1 pH Mwmwnzauluneu wndsiia
7.8-8.0 uazluadrnnu 8.3 Tuyuie lunsal
I v » v
Anmsoeindeluamsounifymla nsly
Waimﬁu“lué”mw 1-5 ans/13/5u ﬁﬂmaﬁu
3-5 §u f9z¥Ivan pH awn Yage ﬂll‘lri‘LN
Tunsdiihiin pH mummmn A1 8.0
ﬂ'J’NﬂmﬂW]J.uT]ﬂ%Uﬂ

) v v £

4. Tymiusesmananiluais niedanlaiin
Tagia llmanmdluana asgana so aau

v i ¢ 4
Tuauaiu (ppm.) “luiﬂmm"lumiuamﬂ %9
wiinln pH vosthaad muummimuﬂu
ioiinaiuaeneuiig ﬂaaam ﬂu‘w“lﬂf
mmﬂu“lugﬂéumuﬂmwumiuamwiaiﬂ

¢ 49/ v, ~ ¢

Ta'lun wenaniimslsTaxndenluasueiua

January-March 2003 (Vol. VIII No. 1)

55



o A o ' A '
Tudasn 10-20 nlansu/ls AaziuaInY
v Y E4 Ea ' Y Y
Wuaala wdsmmivezaeusuinlminden

T ‘ 2
FUUpUUTUTUNAIAADUINUY AR U
v v ' Y

ANNALADYA) INNYULD

5. Jynusesnuaenain
4 Coaa :
iieannluue Atimanuiuasga (150
ppm) Haziia1 pH g4n1 8.3 WnNIzHUHY
I o 2
Yumezaudenna milnnalasn daiy
v v v v '
tuduszaesnruau pH Inil a1en 8.3
v - v v 4! "Qd
agaasananzunynile Feervledtns
i v v ¢ i
oo lyrlesuauae

d’ i ) U
6. Jeyrinseanamenaziunues
Ea Ea Ea Y
HaN@eanaszana 70 - 80 u 01
~ < o A ¥ ¥ '
fTarmauaunuly nevzasnasiulaly
¢ v Y v
awysa myaslden v Innanmsnu
v 1 v Y v v
e aaululenunnusulaensounio
H ) ' A 3 g
WINANMUANATINI 3 ppt. AITIANUUAY
7 < ' Y ' e e o
nsoom lwnaedarnuluiive awmsudain
Y 4 g & < ' '
mslmndenvzvuegiuanuayluveunlag
v Y ' v
m ezl ludnsn 100-200 Alansu/ls/msa

4. [~ A v
7. Yeyrinseaunaiivnngg
' v Ea
1o uasnsinlasenaludaiiniim
' ' Ea v
MUMUUgIn (> 80,000 #2/15) nazally
' E4 \ Y
fnsareduieszuigveuds vz line
“a Cog y
vonTufloluvegs Fuduyedi pH veni
o Y =) a ‘é‘ '
qaagilveuTudle iWuiivinniurarom
o = a HES 74
@1 npasnsvennasoutinlhluvhswie
v v E4 '
mmsnlasunenazaiugy pH Ue31080
FER PN

8. Jayrinhyuiuaznou
g TSR AP '

Tuvenyalnursolsunu vy dnagwumn
Y v 4
yuiuaznou vaslassnsilszina 40-50
o A o = a A = H
U WienadnInlmataunien)asuu

o v ~ 4 v :; 4

nbasnIsuduazaestuunlami neudinasy
Tufvems uﬂﬂwwmmmuwmﬂumnau
OF wunwmmwsmmﬂumum NYATNT
szap iU lvvaiz i dalumasnaeuinaay

o 2 4 xfa? 2
agluin Tﬂamiﬂmmamm“lwummu“lu
nmnmmu AZNOLIZANAIAZ imaInAoY

9‘ v '

ﬁ]wﬁE]fJ"’Ul.!iﬂ@fJN’Ju'] ﬁ]']ﬂuui 1UINUDD
‘VN”l‘]J Gll!ﬂim‘]/lﬂ&’ﬂﬂuﬂﬂl]']ﬂﬁ]g@"ﬁ]ﬁ]'uﬂuﬂﬁ)\?

v ' Ed 4
Glﬁlfﬁﬁi]‘ﬂiﬂwﬂﬁ]uﬁlﬂﬂ umw&n&nmﬁmwam
v '

91E]‘L!“]NE)Wﬁ]wﬂﬂ\‘iﬁ‘lJu'l‘tnﬂ‘]Jﬂﬂllu']!"llfJ’nﬂ‘H”JfJ
wmﬁnﬂuwmﬂmumﬁmmumﬂauﬂ 1’718]11]

9. Jyminalamn niengamssgvla
4 4 4
nawniaeansladszanm 90 Ju inbasng
' 4 4 4
WNITNUNNINUBIMTUBYAAE TAK 100
4 Y
natiesanaunguan e Uszmsusn
P g o a = A A
wiianwauaunull dsemsnaesned
a ' a an A
youdeluvewnninull 35msunlvdeszang
O y g a 3 oa Y g
WINUVRINUAIINTWANUUAY NINVL
v v I v
GuANeIMISBNATINI wenvImiutlymidn
Uszmsnilafie mﬂﬂaaammnmu‘lﬂ ml,ﬂu
4

“lummu msmaﬂwwmuaanmnuamu
LWE)aﬂﬂ’J'IiJ‘HLﬂLLHan

S o o a &
‘VlﬂﬁTJlJ']!ﬂuﬂiU‘l’ﬂﬁ']ﬂﬂl ) Haginavu
‘UE]leJ']ﬂGlL!‘VIﬂWHVI Lﬂ‘]sl@liﬂiﬂi]iﬁllu@]i’ﬁ]
a0y ﬂLLaﬁ"lJﬂ']Wﬂ\?LLﬁwﬂmﬂWWH’] @Eﬂﬂﬂa%ﬂ
3‘lJLLﬂhl"’llﬂﬂluW'IE)EJN‘J”J@]Lﬁ’JLLﬂ$QﬂG]’EN L‘WE]ﬂu
o & a & g2y ? o
ﬂ’)']11Lﬁﬂ‘l’i']ﬂ“v‘lﬁ)"ﬁ]mﬂﬂluﬂﬁlﬁﬂﬂ%Q‘lﬂwﬁﬂ

GLT AQUACULTURE A5 ON

and get NACA'’s other publications FREE each quarter

Magazine & Publicalion Updofe

A0UACULTURE

July - Septernber 2002

More information, lower price

Focus on Health

* From January 2003 Aquaculture Asia Magazine will also

be available on a business-card style CD, in PDF (portable
document format).

* ALL other NACA publications produced in the
preceeding quarter are included at no extra charge

* A 15% introductory discount applies to CD
subscriptions

CD-ROM

Acrobat Rpodar 3~

System requirements
Nﬁmﬂiﬂfﬁ.quncullum Centrey In Asic-Pacific
Mw&mnﬂmmwm:aem - o

(g

CD shown actual size

* Operates in standard CD drive
* Acrobat Reader version 4 and higher (version 5 included)

$US 15/ year**

Subscription enquiries

Contact publications @enaca.org, fax +66-2 561 1727 or post
to NACA Publications, PO Box 1040, Kasetsart Post Office,
Ladyao, Jatujak, Bangkok 10903, Thailand

** Rate in NACA member countries, add $10 elsewhere

56 AQUACULTURE AS1A



Research has shown that you are what they eat.

A well-balanced diet is essential for our health. Hence the saying "you are what you
eat". However accurate this phrase may be, it does not cover the whole story. Because
an important part of our daily diet is produced by animals. A diet for which fish and
shrimp are of increasing importance. And, as you well know, their health also depends
strongly on their diet.

In other words: the better the feed, the better the food. Therefore, we promote the
production of prime quality fish and shrimp through improving the nutritional value and
guaranteeing the safety of our feeds and concentrates. As our studies have revealed
that this leads to less stress and diseases, in animals as well as in human beings. A
result we always strive for. Because we care.

Advanced Solutions
for animal rearing

www.inve.com

INVE is the proud gold sponsor of






