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The development technique of aquarium dwarf shrimp culture for export
Nongnuch Laohavisuti, Somchai Wangwibulkit, Uscharee Ruangdej,
Jatuporn Bundit and Buppha Jongput

Abstract

The eggs and larvae development of Neocaridina heteropoda were studied and
found that the eggs development were hatched in a period of 19 days with the same
appearance as the adult shrimp after hatching. These also found that the size of the body
and the amount of pigment cells were increased by aging. The observation on the ovarian
tissue of N. heteropoda from 3 treatments (0, 4,-and 8 micrograms per liter) after 96 hours
immersed in 17- beta-estradiol -hormone showed the best development in the
concentration of 8 micrograms per liter of hormone. The result confirmed that 17- beta-
estradiol hormone could support the development of the ovary of the shrimp. The study of
sex-ratio alteration (male to female ratio of 1:1 (12:12), 1:2 (8:16) and 1:3 (6:18)) that affect
the rate of molting and reproduction of shrimp. At the end of the experiment, the period of
molting, growth rate, survival of broodstock shrimp, number of mature female shrimp and
number of larvae shrimp did not differ statistically (p> 0.05).

The experimental study for nursing aquarium dwarf shrimp larva designed for
increasing production consisted of three sets of experiments. First experiment: shrimp larvae
were set in the rearing of different densities of 10, 15 and 20 individuals/liter for 2 months.
The growth rate in all treatments did not show statistically significantly different (P> 0.05).
Second experiment: shrimp larvae were cultured in four different types of substrates,
bogwood, Java moss, bio-balls and brick for 8 weeks. The results found that all treatments
did not differ statistically significantly (P>0.05) in growth rate, daily weight gain and water
quality. On the contrary, survival rate of shrimp was found in Java moss treatment with the
highest 88.33+5.77 percent and the minimum rate was 40.00£9.04 percent in bio-balls
treatment with statistical significance (P<0.05). However, water quality such as temperature,
conductivity, dissolved oxygen, pH, hardness and alkalinity did not show statistically
significantly different (P> 0.05). Therefore, the use of Java-moss should be the best substrate
for nursing shrimp larvae in order to get high survival rate and healthy shrimp. Third
experiment: shrimp larvae were fed diet supplement with magnesium five levels (0, 2, 4, 6
and 8 g/kg) for 8 weeks. The best weight gain was found in treatment of 2g/kg magnesium
supplementation while no difference in survival rate (P>0.05). The accumulation of calcium
and potassium did not differ between treatments (P>0.05). However, magnesium
supplementation in the diet of 2g/kg had magnesium accumulation more than the other
treatments with statistically significant (P<0.05). As a result, dwarf shrimp should supply
magnesium 2g/kg in diet.



Effect of water pH on chromatophores development and salinity on ovary maturity
of aguarium dwarf shrimp, Neocaridina heteropoda, were studied. The experiment was
conducted by observed the amount of shrimp chromatophore which cultured in pH 6, 7, 8
and 9 for 7 weeks. It was found that pH 7 could express the highest chromatophore
937.5+74.7 unit with statistically difference to the others (p < 0.05). The study on salinity
was done by handling the shrimp in salinity of 0, 4, 8 and 12 ppt for 24 days. The result
showed that salinity of 4, 8.and 12 ppt affected the ovary function, reduced the size of
ovary and cause to death of shrimp. Therefore, the aquarium dwarf shrimp should culture in
freshwater under pH 7. Effect of temperature on growth and gonad development of
aquarium dwarf shrimp, Neocaridina heteropoda, were conducted by culturing 20 shrimp
(initial weight 0.01+0.00 g) in 3 set of temperatures 27,28 and 29 °C with 4 replications.
After 60-day experiment, Shrimp which cultured in temperature 27, 28 and 29 °C had the
average weight 0.37+0.02, 0.41+0.04 and 0.07+0.01 g, weight gain 0.36+0.02, 0.40+0.04 and
0.06+0.01 g, survival rate 56.25+2.39, 61.25+2.39 and -5.00£0.00 %, respectively. All
treatments showed difference significantly (p < 0.05). Moreover, temperature at 27 and 28
°C could enhance ovary development while 29 °C did not show any development. As a
result, optimum temperature for aguarium dwarf shrimp culture should be 28-28.5 °C and
not over 29 °C.

Using diet with carotenoids from marigold fed shrimp at concentrations of 0, 50, 100
and 200 mg / kg for 8 weeks. The result showed that shrimp fed marigold carotenoids
concentration of 200 mg / kg had average final weight 45.18 + 1.27 mg, 99.75 per cent
survival rate and total carotenoid 204.91 + 12.3 g per kg. The data showed a significantly
difference between treatments (P <0.05). Using synthetic carotenoid concentrations of 0, 80
and 160 mg / kg fed shrimp for 8 weeks. The result showed that shrimp fed with synthetic
carotenoid at concentrations of 160 mg / kg had average final weight 35.05 + 0.16 mg, 100
percent survival rate and total shrimp carotenoid 88.37 + 6.58 g per kg. The data showed a
statistically difference between treatments (P <0.05). Effects of betalain extract on enhancing
pigment and antioxidant activity of shrimp were studied. The betalain concentrations of 0,
20, 40 and 60 mg / kg fed on shrimp for 6 weeks. The result showed that the accumulation
of carotenoid and betalain in shrimp was no different with statistically significant (P> 0.05).
Final week of the experiment, shrimp fed betalain concentrations of 40 and 60 mg / kg
showed the best weight gain 67.0 + 3.9 and 67.7 + 4.1 mg, respectively, which differed from
concentration of 20 mg / k¢ and control group. The survival rate of shrimp was not
significantly difference (P> 0.05). Lipid peroxidation test showed statistically difference (P
<0.05), shrimp that fed with betalain in diet 20, 40 and 60 mg / kg were able to inhibit
reactive lipid oxidation higher than the control at 0.0049 + 0.0004, 0.0041 + 0.0004 and
0.0045 + 0.0005 micromole of standard mallal dialdehyde, respectively. The study on 2,2-
diphenyl-1-picrylhydrazyl (DPPH) scavenging activity —was found to differ statistically



Vi

significant (P <0.05). Shrimp that were fed betalain 60 mg / kg had the highest percentage of
DPPH scavenging properties at 7.4146 + 0.1617%. The experimental diet supplement with
chitosan at four different concentrations of 0, 10, 20 and 30 meg/kg was fed to shrimp for 6
weeks. The result found that the control group showed he highest survival rate 53.75 + 1.03
percent, followed by the chitosan supplement at 10 mg / kg with survival rate of 52.50 +
2.10 percent with statistically significant (p <0.05). The average weight of chitosan
supplement 10 mg / kg had a maximum value of 42.2 + 5.0 mg with statistically difference
(p <0.05). The total weight of control group and shrimp fed chitosan diet 10 mg / kg showed
the highest weight of 0.42 + 0.046 and 0.42 + 0.060 g (p <0.05), respectively. The chitosan
diet 10 mg/kg also showed the highest average amount of shrimp shell 9.75 + 0.65 percent
and the accumulation weight of shrimp shell with chitosan diet 10 mg / kg fed group
performed the highest 5.2 £ 0.5 mg with significantly difference (p <0.05).

Keyword: breeding, dwarf shrimp, sex ratio, nursing larva, stocking density, magnesium,

water quality, pH, salinity, temperature, carotenoid, betalain, chitosan
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Abstract

The eggs and larvae development of Neocaridina heteropoda were studied and
found that the eggs development were hatched in a period of 19 days with the same
appearance as the adult shrimp after hatching. These also found that the size of the body
and the amount of pigment cells were increased by aging. The observation on the ovarian
tissue of N. heteropoda from 3 treatments (0, 4, and 8 micrograms per liter) after 96 hours
immersed in 17- beta-estradiol hormone showed the best development in the
concentration of 8 micrograms per liter of hormone. The result confirmed that 17- beta-
estradiol hormone could support the development of the ovary of the shrimp. The study



of sex-ratio alteration (male to female ratic of 1:1 (12:12), 1:2 (8:16) and 1:3 (6:18)) that
affect the rate of molting and reproduction of shrimp. At the end of the experiment, the
period of molting, growth rate, survival of broodstock shrimp, number of mature female
shrimp and number of larvae shrimp did not differ statistically (p> 0.05).

Keyword: breeding, dwarf shrimp, sex ratio
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msfnuasiansaillussgnfdlaiutuasvmenumeiugdug ffnsdensluiomann
\wu ffadl (Neocaridina serrata) wew i@ (Cariding sp.) {Uusu

1.1 mguszasn

1.1.1 ieAnwinsimnuedliuasiesufiauasy Neocaridina heteropoda

1.1.2 iitednwnisiaunialdussfuuass  Neocaridina heteropoda wiiannnislsisu
gosluu 17 Wi 1wanalness

1.1.3 efnwdhndumagsamadofimneaulunsuaniuivesiuassasay
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UNN 2 ATILBNETT

2.1 AnwznedaInenvasiwastlungu Neocaridina

2.1.1 fuvesffaunstlungu Neocaridina

MNASANEIYe His-Te and Yixiong (2007) wuin Auwasslundu Neocaridina d@aulvg
wiliuriineyivszmaliniu wiawnsanuldly Ussmadade, Ussinanmd, vssmadiy,
Ussnadu wag Usemaoauin Auaszlungu Neocaridina ziinnnuwanseduidlunduyes
Caridina uaz Macrobrachium Zaasiianuunnsindluiieses nswavesisou, vunvesly
Toefauaselungu Neocaridina ssfivunvedlalvgini uaz fauasylungu Neocaridina fifing
Sunvazegluiisiifidneamdy e luenansiifinisdunimuin fwassiegluaseuniaues
Atyidae finsfunuionun 26 awitug wag T80 5 aevugifiadnisdunulmludsuneldniu
usneldviuaunsafisswufauasslundy Neocaridina Témusgmeliniu uanuunlumg
arunnidedd uaz mainile vesdsamaldinty mewugitnaswuiaiigeluusemeldniufie
flauAse Neocaridina denticulate

120TE 1217E 1937E
y I T

. danbizulain ?s# ) o ipisosian |
o . KEINE 1 I
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257X
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ra . 247
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Diinawy
!_‘s" Ryusvas
= '5“
w* ’
w8 TAINS
\_ 23N
. gandoulEs
Enanels  Sh,
",
v,
"oy, 2N
o,
"
A i 1 |

P & A v 1 s o v s &g o v oa
At 1-1 fuiinuduaselungu Neocaridina Tuusswmeldviu uay wunlndlAss
fun : His-Te and Yixiong (2007)



2.1.2 dnwauzlassadnaeuenvasiaunselungu Neocaridina usiazaneyiug
2.1.2.1 dnunizlaseaiuneusnueiilAsEaewus Neocaridina saccam

P T
:
! oy g (6

{ > é \ i
«l ":,,5 », f; o
e . :
".\_5 R B
anll | & Y ¥
W > ¢
ot ' %y
| a5
‘2'1““‘
Y i E e
; . % & ¥
' 7 <3 4
f ) I ¢ - ‘ 3
F S s i § ot ¥ ¥
| AT A% A8 7,
S ARt ) S ;
jont 14 g e o 5
 F I T i A b d =
1B e 7 ¢ i

AT 1-2 ﬁ:\‘iLLﬂiza’mﬁ’uﬁ: Neocaridina saccam (A) cephalothorax, (B) telson, (C) distal
portion of telson, (D) preanal carina, (E) scaphocerite, (F) mandible, (G)
maxillula, (H) maxilta, (1) 1% maxilliped, () 2™ maxiliped, (K) 3" maxilliped wuA
A=1mm.B,K=05mm.C, E=02mm.D, F-J =03 mm.

flun : His-Te and Yixiong (2007)
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RI v @ & . ge . d .
AW 1-3 NWATEENENWUG Neocaridina saccam (A) e pereiopod, (B) 2" pereiopod,

(@) 3 bereio od, (D) dactylus, (E) d pereiopod, (F) dactylus, (G) male I
p P

pleopod, (H) male 7 pleopod, (1) uropodal diaeresis 91U A, B, G, H = 0.3
mm.C,E=05mm.D, F, | =02mm.

fiun : His-Te and Yixiong (2007)



2.1.2.2 dnwaizlassadaneuenvesriuAssaewug Neocaridina ketagalan

e

R
E‘: } e
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: E - g S ‘
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s, B = B
il i
& 2
- "‘f"‘.
% ‘: 3 %
% 3
i
: o i RORS
a4 &5 i J
iz 3 =t
3 3 g
\.‘_,’- ;J?"
£y

il 1-4 flauaszanewug Neocaridina ketagalan (A) cephalothorax, (B) preanal carina,
1" pereiopod, (D) o pereiopod, (E) hook plate on lower posterior margin of

coax, (F) 3 pereiopod, (G) dactylus, (H) 5 pereiopod, (I) dactylus, (J) male i
pleopod, (K) male 2" pereiopod, (L) uropodal diaesis ¥u A = Imm. B-F, H, J,
K=05mm.G,F L=02mm.

fiun : His-Te and Yixiong (2007)
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AWl 1-5 flawATEaEWUg Neocaridina ketagalan (A) cephalothorax, (B) telson, (C) distal
portion of telson, (D) scalphocerite, (E) 1" pereiopod, (F) v pereiopod, (G) 3"
pereiopod, (H) dactylus, (I) 5" pereiopod, (J) dactylus ¥ua A, D = 1mm. B, E, F,
G=05mm.C,H,J=0.2mm.

#in : His-Te and Yixiong (2007)
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2.2 gasluviinulufs

Pnnsnwsesluuiinuludinaid uas fmeaviindus vos Fundni (2550) wudh
gosluumaliun sosluulunguues estrogen, progesterone, human chorionic, gonadotropin
W8 testosterone TasAnwIAfUseTluLIALIvesfun1saanasIu IduA seslulunguaes
ecdysone uay Auduiusvessesluusng q deansduluieme 1w vitellogenin Fwziinane
nsAulaedna wenanigafinsinuesduszneutessedluufianiamaiauazganiaiiiog
Tassadreingg Taumanafnelpszdulaana wag 1131 molecular cloning ¥esee peptide
hormone #1499 e laediisn1sn1eq uildlunsnsaadiasiesd wu PCR, HPLC uag mass
spectrometer  1udy nasnnsAnuiduimantazanusniiluuszsgnaldlunstaunnis
wnedssenonug uas ssamsdulavesfuiiefiunonanliiuTinauasquamgdudoluls

2.2.1 msldeasluuduaseilung

Tudlagtufinisaduayunisdnwifisatunsimuinislie sluuludiedieaieds
wausgloviiaslisulunansindndaligunn mnzannsameiuiislaglideddinaians
Tufuenis skl Ananudemssavansaldnousiiuglaegsii ssavsam Snviadaziin
Iammanszdunsaenasuresfuhbifinsisyiulsinmiuazaunsadansiuldie
venninsansesuudinnesidsseildmnuseaime ldbituUssmaiansdsds
LAz NIV AR SusELAT iRy Tutlntud dinnsaivapuiildarseneg Afegluussna
v anplwaana Iéun sdeu thuwinsataierhuldlunsiunsiesaiuinveis Wudu 3
mslimadaieiunsidasatavennuandasidanset way sssumnAmeiussmelnesidneam
gagntunndanel/luowan (2sind uag Ussnns, 2548)

2.2.1.1 msidgeslulusiaamalsy
MnISAnwTes Un1As uaz ang (2550) neaffumsldeaslinlusieamelsu senns
asrsleluffanand Tne tuslfudfenandhiiiinainuivesstlissesi 1 udadiu normal control,
fqﬂmwmaaa‘ﬁ' 1 (sham control ; absolute ethanal), 'qﬂm'mﬂamﬁ 2 (lgsusasluu TUsawme
Tsw 0.1-50.3-50.9 lailmsniu/ndu), gamisvaansil 3 (W3usesluulusiaamalsu 0.5->1.5>4.5
Tulasnfi/niu) uas gansvnaosd 4 (W3usesluulusamelsy 1->3->9 Wilasni/niv)
veaeadunm 30 Tu wulusiWuguanmaaesd 1, 2, 3 waz 4 Sendisspensimunesldsves
#i 1 senmsfnudnsazvensadlifinuit sesluulusvamelsy snnsanssiuntsimues
ianldssfuniidagasnu early mature oocyte faruuansnenaineswiltudidnyiissdu
Aandesiu 95 % fu normal control wag sham control
2.2.1.2 msldgesiuu 17 wéeanilneaa
Isa0 and Rie (2006) Idvhmsdnuinsldeesluu 17 wi-oansilasea fiflnasenis

Faasen vitellogenin uaz AsWaLes3ildfa kuruma (Marsupenaeus japonicus) 1agnns
thiffefevesdiliildumsufausunuds 3 fu udsduomnsdoadodoiiianududuyes
gosluu 17 lin-leansinesa fafu 4 SEAUAD 3.6, 36.7, 367 Way 3671 nM NUIINITHAUT
dulngjvassildazegluszes oil globule (szyg primary vitellogenic) Feazeguinnivad
follicle lodunmifeidorasiiliidsduommaisaiodio wuh sofluy 17 wir-eansilaoea
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Duunile i Tidanset vitellogenin wag faienssfulizlivasieiidluanugalliing
Wity

wenINtanNsAneITe4 Dari et al. (2006) 114 soslaw 17 wii-eanlnoea fu
flawAsy Neocaridina denticulata weiilsnina 13-16 Tadiuns uudlugaslun 17 Lua1-toans
Inoea AtAnuudy 2 sedufe 10 was 100 lulasndu/ans Wuvan 96 Falus wae ﬁﬁﬁammﬁa
wwaufufunagludmaaeuuia 10 &as IneUdesfunay 20 67 fe ey 20 #7 L?.J‘EINLWFT
Luﬂlmsumimamm Imﬂaammmﬂmmeuaaﬂﬂmmmﬂwwwm ﬁNLLemaaﬂmLam'L*’ﬂum
vaaeerwg 1 ans wui sedluu 17 wieanslnesa finnududu 100 lilasniu/Aang 9z
dewaselivhlndsluszosnan 3 Su dwlunquilugsesluu 17 wih-eansilasea Annududy
10 lilpsn$u/ans avvlviszeznanlumsiindavaslidunt wes Usinaildunnhlunguesuea

2.3 nsAnwnsanIelUuaziagauvass
2.3.1 nawmun$alieedns
Medina et al. (1996) ladimen1sunusssaluvesiis Penaeus kerathurus anelute
Foa Tnsmsdufudanaidisnnuaides 5 flutafeununius i ideunsngieamminnisdne
ilodesile wuh Wedestliutseantdit 5 svey (rwd 8) lsuA
2.3.1.1 309 1 (previtellogenic)
sesuanazaglugag Weuiiviny suavedadsduundn laefuuneyd 17 - 26
lailesims aevaadusgnsenantacsil wae Tvulng Inssiumegi 26 - 65
luTesiams Ysaveguinmseuusnvesialif
2.3.1.2 sz 2 (early vitellogenic)
Wluszeedt 2 aveglugns Wouwmwivu wumaslufvuslugtu lngfiuueegi
80 - 100 lalAsins awisofesdiu lelanaradufinedeuls
2.3.1.3 szl 3 (ate vitellogenic)
lilusvordi 3 wwegluth Weuliquiey sunveslefvualvgiiu Taefivuneg
100 - 200 lulasims wadvesluneidiuan lelawarada Wudnaunn wedliagey
UsnuseuuenTessily
2.3.1.4 5v0g#t & (mature)
sereil 4 azagluta Wounguniaw lrouireiazasuzal Tnefiaueegi 200
Tulasiuns
2.3.1.5 s20eil 5 (spent or degeneration)
szel 5 avaglurie Weunsngey Selaflenueanugel
2.3.2 NMIHAILYDIRIBOUN
Junda et al. (2006) AnwiN1seyUIaRIgauNaLATE red front shrimp (Caridina
gracilirostris) wuamammumtmi #2897 Imaﬁ'lﬁmﬂsv Fudute Tneidos mmﬁu oA,
InTIN13Ua0Y Ay a’lmsmmﬂmaﬂu flo Avifud 10, 15 waw 20 ppt atuvmw 24, 27 uag
30 peAwaldua Snsn1sUdosil 25, 50 wag 100 friefins uaz 013 ‘Lmu,ﬂ phycopure,
chaetoceros Wag nannochloris 91NA1FANYINUN miLW'l"LaEN‘Vl ﬂ’nmﬂam 15 ppt i am‘lﬁﬂu
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27 seAnwava Uasaludnitdiu 25 i1 dading uay ayutagniaaselaeld phycopure v
dualidnsnssenveiigaufuaey I uamwamawam EIWI’]ﬂ’]‘iﬂﬂ‘l?}’lﬂ’ﬁL’ﬂ'imLFIUIWUENWJE)E)U
flawase neluipsuuiinis wuii ﬂ'15Laitymu‘lmaamaauﬂmmv fimsiesqiulananun 8
seuz U svey zoea | lusveriannsanoasiugamvosiaseulals ssey zoea I Tussosiiend
ARAURsILAN Seay zoea Il luszpeiiaviinnsWauiaes Uropod viediuees unums seee
zoea IV Hn1swaninludiuvas uniramous pleopod 528 zoea V ntswaunlugiuaed 519621
et ey zoea VI Aindduuuiifiusen 14 szue postlava lusvezinuiisuauniiisuau
gy way fnswamnvemuan antennae was s¥ey juvenile finsauuuiiilu 9-10 3 uag 3
Fruanediiiy 20-27 & nswaannszeT zoea | AUfe sre juvenile THanlunisWwaun Yssunw
96 - 119 Ju

awit 1-6 iifeidesiltvesds Penaeus kerathurus (a) seeeil 1 Frafeuiiuiay (b) seesdl 2 90
Wouureneu () sweydl 3 Taadeuliquiou (d) svosit 4 Fraufeunguninu (o) sazil
5 FFaUNINg AN

fiun : Medina et al. (1996)
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2.4 MINENNUGUDIWATY

nsuauiusfaaszandunsduguesiadufauiomwad uasimadioseiu awisa
Funmuntavannvesdtldveanadiohiidvn wiedwdoudueuguammadsy Wefunadle
wouflazaely TuszUdesiilsluuasiuludnodidyyinmamdonvesiuiuanes] funadoy
ediitemunasiiiesilsluy wdmnsunsraiugdy q fanedlessndlivesiy lesdu
TunaseanuingnimdmntusanauaudUa degniweenmnlissdunadn (Wssna 1
findang ) windulsifissezfdou Tuusneemanuseusmegluiiy hiffugniefieveeninuazage
WWuuamy wavuuiuin

Kim et al. (2008) Fmsinwmsduiug wasmsadydulnesiaida Palaemon
paucidens a1nvzLadIY Suk-dang UsswaLnIvd Ains1endnsidninanuidndiuvewnes
wnniwedle vuinindsvedladu 6.12£055 gnunmddadiung Tussesdilsifin (Gzor A) uay
7.20+0.86 gnu AnSladums lusroeiifon (ssuy B) HaveINsTS RIS mﬂmiﬁm’amﬁuéﬁwﬁﬂ
fueeanadly wasntsnale Yhwninvedldluan i 26.979% (n = 17) vesimiinuwedls
Laaaﬂ'rsﬂﬂlmﬂaUs’mQﬁiumaummau waz sl (GSI) gonadosomatic fidigegalutivanuiiiou
TununIny- MU’IFWE.ITJ‘LJ‘BHﬂULﬂauLﬂJ@nﬁﬂﬁ‘m‘UB\iﬂ’ﬁﬂﬂl'U‘ZJENLWﬁLﬁJEJﬁJ‘SwﬂU GSl aslugaaele
w84 P. paucidens Usseifousrssudisrsufmunmadislunisussdiunnm i es
$il9 uagnisflegvadidnanmuenidiedeile 50% veuwrifielunguasurviuafie 8.55:2.74
fiadiuns MTiATginianszatsammive e ImUingEinues P. paucidens ogluga
12-13 \hipy

manauiugueanedsuanliiulagnsuanwes spermatophore sifulilunszgndu
on uazn1swanldsalumuund enuldvesmedissaniulngld forceps mstunSusnevins
TuseasusnVeINMINAUNFI90Y (SaUsEY blastosphere Il = Usyanad 10 Junasainaiale) Jah
Aniuduanuanle pleopodal waednududuasly (Caral et al, 1992)

Daniels et al. (2000) nasedlifaweilefifoundautrudnlaefimiinening 1057 -
2350 n%u Fwenidefifossninenuifunadefiengtes (vuiaidn) ssinsaenasy
dseanirfanadleftongun fufudedlemansiuganildlsvesniuasivlaldinnndily

suznadeaivhiuusestlsinom lufuivuiruluiuiiareugultemperate area) Seald

Funadovunlngilosnniuhlfduaugndiawife 1 danand wasdunistesiunis
fndenuiiufiuaszuniu uontnaumvesiunadeaziliateuugniiiadliuddiibvina
denmsfmdenynaiugnssudeinasonts wwigiulnlujugndnsae

2.5 Jadensanmuandansanisiiuiuguasds

Kim et al. (2008) Anwinsiasuwlasesiedoduanmuindeuvesgumngiivn o
Tutas 4.2-25.0 ssrgaisa uasiidiads 15.2 ssnwaidea wuirgaumgiangn 4.2 aen
wadea ludouunsinu wargegaluseudanau 25.0 swrLvalded Uhinueendiauiiazanslu
theglutag 5.18-7.06 fednuredns Insladuustunn 6.26 faanfudefing wavUSinaeendiou
wawmﬂ‘l.ummm 5.18 findnSusednsluideusunaunarUuueendiaufiazarsluingean
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7.06 fadnsudednstufounguaiay Uinnaeendiauiazangluiiegunglivesideudand
NnLFBY

2.6 SATIEHIULWEA

Celada et al. (2005) Fnwdnsdrumagraimede (M:F) fuidafifatunudndiuves
Auneadelunewiiug  Taglddnndwdunadeiodunmiowiniu  IM2F uay  IMAF wuh
dasrdufunadronunedy IM2F ez IMAF lifianuunndrefumeedia (P>0.05) Tuuunm
T4 gnda :1AnTsd15I98a Kim et al. (2008) wuiidhdnwAvesis Palaemon paucidens Tu
ngiaaureunva Tuthaieungeintsuiinunius Tensdumagiaunadoganinluiiiou
ey seeriilviinsuiilasguindanaunsamzavisuarudmanen (thoracic cavity), d
wazaunsaly Teedinswualaedelduusenntiildud seowlaun immature, maturing, ripe uaw
spent lefin1sdrsasalyvesds Crangon crangon wm"]LWﬂLﬁaﬁ’u%’alﬁiﬁé’ﬂaiauyﬁcﬁﬁmﬁuiu
Wou Fumeu Sufeu matan  fnssuiummenlddmaulufioungainmeissuney, fu
msfivsuvesmadisiunsieuannuressildlufeusunan wadodulnduiviesildls
Fuiintuiow unsau § wwey uagnmswauiasludeumgaweufafeunsngian (Oh
and Hartnoll, 2004)
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UNN 3 gUNTULAZIENTT

3.1 gunsal

3.1.1 dniveaesfe NuATE N. heteropoda

3.1.2 guasallumsidestaasy Idud Tnananadnvune 7 &, dueondiay, aseendiay,
W wae ownsieiadaauni

313 gunsallunisdnewinisWaiunlindnanwasiigeuvesiiuase laua vaninly,
Hueendia, arweendiaw, U1nAv, fenuns, dlasviay, plate wae dropper

3.1.4 gunsaiuazansiaiilunisiniougeiluu laun Tained, wiiauais, T, gnon,
AU SUUSIRT, NTEUBARINENT LaY LASeedsans anedl Teun sasTuu 17 wi-eansilaeea
Laz Loanagea

3.1.5 gunsaluazasiafilunsnasiouass ldud Dnined, vandw, vanlioes, wiswiaums,
nszuanmaEs, Unadu, Tie wes gnens aswndlliun weanased, wasuay, ninuadfn uas
thndu

3.1.6 gunsaluazarsinillunsinieudode Wud Tnines, alad, nszanadlad, ndedlddu
o, anldsudle, nuifvaueanases, nleduwisily, nznItegiitiey, Suide, Undu, tedes
wisuieude, wiesntuie, intessualas; wiuimuifu uas sreimufeuniinaiunu
qquﬁ ansiadilaunn uaaﬂaﬁaé, woulute, chloroform, paraffin, xylene, hematoxylin, eosin
staining Wag permount

3.1.7 gunsallun1stiuiintoya 1oud ndesawesle, ndosganssed way niestuiinnw

3.2 35013
3.2.1 mavaesit 1 manwauvesliuaviosuvesiuase N. heteropoda
3.2.1.1 lfaunssmadlolasunsnauiudomes sudunadeldadildufinuiion
a1iei
3.2.1.2 hifawedlefifliiivndweh amsuLimmutadenth W plate nau
3.2.1.3 tldnnuriuiheesiunadle Ingld Uanau thldesnuniiazlu suasu 5
Wos Wleviemn Tneld dropper wildluvaaiinly Ioondiau wae LUSUU‘IE’W]H‘?U
3.2.1.4 Wndesunmanndesganssaiidauets aX nenwmsiannvedliiinay
udauslvlunanan aulviineenidudy
3.2.1.5 dielafinud wendgeufuaszeanainuadlnly undeshulvanatadin
aun 7 i Wndesdenmanndasawmeiledenmnisiaivesisdeutueszdunan 10 Su
3.2.2 Maaaesd 2 mildeaslu 17 wéneansilasealufaunass N. heteropoda
3.2.2.1 WHUNISVAADA
MALEUNITNAaBALUU Completely randomized design (CRD) ﬂm%’aﬁﬁﬂm
fia szdugeiluuiiunnseduliun 0, 4 uas 8 lulasndusedng (uy/L) wlynnismaaes
sonilu 3 yamsnnaes genMAResas 5 91 Tfuase 4 dastegn el
yanvnaesit 1 gaauadlifinisiueesluy 17 wir-eanstlasea
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1if

qusmwﬂaaaﬁ 2 ﬁmmiwmamﬁtﬁuaaﬂuu 17 win-ednsntaeea 4 pg/L
mm‘swmaaqﬁ' 3 mmsmmaaaﬁtﬁmeﬁmu 17 wwin-loansilaeea 8 pg/L
3.2.2.2 %ns
(1) Tdfiawnse N. heteropoda ineily 31U 60 i
(2) wispu gosluu 17 win-eansilasen (aAnwInd 1)
(3) wisulnanmaemanadinuuia 7 i wandutiilulnanaasa 3 ans
(@) Busesluy 17 wi-eanslagen AuANUILITUWIRLYANTMAARY
(5) thiswasevadlsunidsdulnanaaemdmnidueeslu eendau uaw
pmnstuaz 1 A
(6) pafiauaszduna 96 i
(7) durfawnse 2 sluusaz s TynIsYIRaRsYa 3 gnnsvnaes AN
diede $9l3 (mewwant 2)
3.2.3 manaassi 3 nrrmazius e s luSns AR U SR MUY
3.2.3.1 LHUNITVAGEY
MU UNINAGBILUY Completely randemized design (CRD) Haduiidnue fe
Samdaumeiianedu Ieud 1:1, 1:2 was 1:3 Ineudsganismessseendu 3 gansvaass
YANTNARDIAY 4 g1 fail
yAMIMaaesh 1 iwatkmendy Wiy 1:1
IANTTNAABIN 2 IARLNAY Wiy 1:2
yanaMeaesl 3 wedkineide whiv 1:3
3.2.4.2 /M3
(1) wisulvanatafinyssnssuanauiadurtuAuanaN 17.5 lwuiluns ga
22,5 wufiuns Gnasih 3 aps $1uau 12 S Yilvasonsedam
(2) Aidenweusiuifounsslne funadehinulilumannsesfedeiilida
vios Wus nuaifsaenuntinlaweusifeiinldvunudalimainly 2 fu nndufasuneuesialylid
arulndifsaity dudunagiivnanlilunswegesinunadilngifysiu
(3) Uaseumeguavimadlenaniudlugn mdnuneadnaineidls lneganas
vnadil 1 spsdau 1:1 Iﬂﬂt.gmfj'qt,tﬂisﬁ";é 12 69 wagnsiudly 12 ﬁa,lmﬂfqmmiwmamﬁ 2

Y @ =

dnau 1:2 Tneidesieuasyng 8 fia wasisihide 16 /1 uatlnoyaniimaaedi 3 Snsrdi 1:3

q
o

Tanidesaunszing 6 #2 wazdaiaudle 18 i
(4) Wownsddagy 1 afaetu Tdlusuumaundn
(5) Wasudeiuazgangnoulszun % 1038 90 4 FunFoufurh il
FEAULAL
3.2.5 nstudintaya
3.2.5.1 Tuiinamnswausageunwase N. heteropoda
3.2.5.2 Sufinszsenanlvfinauudivesiaunss N. heteropoda fndush
3.2.5.3 Sufinamiifoiesilivesfaunss N. heteropoda
3.2.5.4 tufinnmwanuuesuluwiasuSeuiis vhuudasyanisvnaes

1426810



3.2.5.5 mymsldvesifawazyinisiugnismnaduaiv
3.2.5.6 ATLNAIAONTINGTON WazdnTINsasydiuln feauniseialuil

#n31113980 (Loss Percentage) = S1uIusinie  x 100
FUATUAY

sanmMsigfivle = thwindaasagaving - dmindusudu
SRR UNTAYY (W)

18
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|
UNN 4 HAN1TNAED

4.1 nsfinenmuveslduazfitdauvasauasTalsny
"L%mLm'swmﬂmaﬁlﬂmmmﬁuﬂummﬂw aufunedeldaielandnuinaerie dds

wedelafenieth i muaenh plate nay yivenduildnnerhedhues
fanedle Toeldunau ihlveenuiiaglu auasu 5 Wes lastaviun Tneld dropper wildluwan
il Weenfiau uax Wiswimniu uazihdesndesdsnmainndesqanssaiingiveny 4x
shenmmsimuvesltiinaudanauslsldiumanan auldiineonidus ulelviindus wonda
gouffsunszeennuaniinly indeslulvawanaiineun 7 §7 Wndesdanmanndesaneile
feamAsiauYeilssufwassiluian 10 Ju

PnmsAnsNTRaLT I iRauLEITeRIuATE N heteropoda sgldssaviaatunisitng
usveriaa 19 Fu (mill- 7 uazl- 8) saudlaldFunsran sufle leiinidud InwesBeans
Wannvedlufaunseiinasiud s

ufauasendmauiug 1 fu melulifinsudaradiazfiuduuiged

lifuassndmauiug 2 Yu nrolulvfinsuisaduasifsuausadunminiud 1

e uasendmauiug 3 fu neluleimsudaduasfinsnumaduinniriud 2

Tufsuesendmauiug 4 fu moluldfinsuissaduaniisuuwaduinminiui 3

lifaumsznaanausiug 5 Tu dnasiauivetedeazatslu ddnwsdla  uas
hepatopancreasildnweuznas duleudy

ifupsrdmaning 6 Fu o¥orznielubifinsdaouasmdluaniud 5 uenaneed
sunlngTu uae hepatopancreas fuumLdnas

R uasendwauiug 7 u amsmelulifinmtasuwiasduaniui 6 uenmned
gunlngTu uas hepatopancreas flvwaidnas

i supsyudanauiug 8 fu efoaznehilifinsivdsuwlasisluannfudl 7 venvnaeedl
wwalugitu Winmadurewiila dnisiauivedanadiunieuen Gudngadidaduns uay
hepatopancreas Juunadnas

Wfauasendmaniug 9 3u efozmelulifinsasuasdluaniui 8 uenaneed
%u’m’i‘m@“ﬁu waz hepatopancreas fluwnaldnas

e fuasendmauiug 10 9u o¥ewngluliimsaeunvasinlunniui 9 uenainae
finunlneliu uay hepatopancreas flwunadnas

Luffunsvdonauniug 11 Yu afmwmaﬂ,ulmﬂfril,ﬂaauuﬂaawlﬂmmw 10 uBAIN
avmmmlwmﬂuu wadiinduaufinanty uag hepatopancreas fvuialdnas dnwaizgusis
Wasuwasnnafidunaudisesdni

Lijaunszudwmauiug 12 Tu odos gnelulifimadsuntasindluaniud 11 ueN9N
sefivinalveiiu wadidndunafiusnndu way hepatopancreas fivuniinag fsesnifiuiy

lfuasendmaniug 13 Yu efownelilifinsudsudawineluaniuil 12 uenan
eflvunelvgiu awnsadiudiures cephalothorax ndwiile wien fmsiauresmiduge
nawddudn 2 9 wadidadunafiuanntu uas hepatopancreas faunidnas fivoudniiuty
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fuasevdamauiug 14 Su o¥uaseneg lifiniswdsuwawidluaniui 13 aflouna
Ingidu fdnvaznand Wiulddaiau wadidaduaufinuinduuiion cephalothorax wae
hepatopancreas flseedn i uiinty

lifauaszvdnauiug 15 Ju o¥urzangg uas dnvaelnonidlulifiniswdsuudainly
NN 14 way waddaduaaiivnntuudion cephalothorax

ufauassndamaniug 16 3u o¥oazinaq uas dnvalaemvhiinndeuudasialy
T 15 uay wadidadusafininniuudinm cephalothorax

Iofaunsendamaniug 17 u o¥oazinan uas dnvatlaomluhiinsvasuudassly
nnuit 16 uay wadidadunafinuintuusinm cephalothorax

o uasendmauiug 18 Ju o¥azeng uay dnvalaoilubifinsdsuudasaly
9Tl 17 uay wadidndunaiisrinintuusian cephalothorax

laifsunsendmaniug 19 Tu fgoufwuasziinaanainly

wianndseudasziineanduda Juhundawinisiauilagldndesanesle 1y
svagaT 10 Fu (Mdl 1-9) wud efoaesneg adnefuduweseladuious wwnn uaz waddlnd
suifududesvesnandiuty (sl 1-0) wasiiveaiduavovheuduassluusas fu fd

fegoufasyeny 13 adtizsnqadieiudelaiude imuee antennule 1 ¢ wuan
antenna 1§ Tuiu 5 8 1 2 desimuniufwauindn arieth 5 ¢ dmiidnuosivida
annsausadiveiisnnelu danuendwh 1.5 Teduns wae wadded 22 1ad

fheoufauesraty 2 Ju oduagsneg Lifimswdsusdawiidliaaniuil 1 venaniivune
Tngliu Auemad 2 Sadwns way wadiied 26 wad

fhsoufauasrey 3 u aduaseinen lifiniswdsuiawigluanniui 2 venaniivuin
Tneftu AnueTidd 2.7 Tedmes ez iwadldnd 34 1wad

fhsoutuasvey 4 Ju afeasmig ldfnsdsuuasingluanniuil 3 yenainiivunn
Tnaftu prienadi 3.4 Tadiuns uas wadidad 20 wad

eoufuaszety 5 3u afoaedin lifimswasuutasialuanduil 4 venanilvunn
vty mmenadia 4.6 faduns was wadlnd 47 1wad

fhseufauasvony 6 Tu atuaeeiaq lufinswdsuwawisluaindudl 5 venmniivunn
TnglTu Aue g 5.4 Tadwns woz wadiding 53 lwad

sheufaunsyeny 7 3u oiuazaq lifinnswasuuwawinsluanniuil 6 venaniivunn
Tngitu Auemdd 6 Tadwns uae waauind 59 wad

fseufiunszey 8 Tu afeawdnen lifimaudsuuasiluaniuil 7 venanfivuna
Tngidu Auemad 6.5 Dadluns waz waddind 64 wad

fheoufauaszoy 9 Ju afoaesaq lifinswasuuawinsluainiuil 8 uensniivuin
vty Armenadda 7.2 fadwes way wadldnd 71 wad

Misoufauaszory 10 fu o¥urging Lifimsidsundasidluaniuil 9 uenaniivua
Tngftu Aauendda 7.8 Redwnas was wadldied 75 wad

4
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AR 1-7 NNl inauwaIvesnaiaTe N, heteropoda Jud 1-12
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mwil 1-8 nsialeinauwarves Ay N. heteropoda Wi 16-19

a519f 1-1 msdgiulasazdnumaddedosissununse N, heteropoda

szeziian (1) ANUETIVENE9? (Hadling) NuaadLing
1 145 22
2 2 26
3 2.7 34
4 34 40
= 4.6 47
6 5.4 53
7 6 H9
8 6.5 64
9 a2 71
10 7.8 75

PnMsAnwInIsRRlagsigouveuasE M. heteropoda Wuin manmuvadluee
Msraznailunsiindud Wunan 19 $u way mataesisoudlefinesnilufesunds s
laifiruunnaneduded Tadute ldaenadafiu msfinywes Junda et al. (2006) fidnwins
Waundseuvasfiuase Caridina gracilirostris iwuinfiaunsedl Junda et al. (2006)
¥InSANE axﬁmsﬁ’wuwaq@héauﬁy‘mm 8 svay lewn zoea |, zoea ll, zoea lll, zoea IV,
zoea VI, postlava ag Juvenile
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A 1-9 nsimuaageuiuasy N. heteropoda Tussewian 10 Hu

4.2 msldeasluu 17 wih-eanslasaalufeuase N. heteropoda
nnmsfnwiedaiagnisiauitldvesfuassiivnnnmaaesusiazgnnimaaes
WUAILUANG9YBINTHAINTDIS LU el
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gamanaaoed 1 Wugamuay lifimadugesiug 17 wih-wansilaooa wui Snvwe
vos3alvegluszes undeveloped ovary %39 szozililiinisaumeily Tneneluslysvesd
wmﬁameﬁmawaﬂﬁ,ﬁu (lipid droplet) Andvuy (n il 1-10 A, B)

ganimnaadi 2 iuganisveassiiiuensluy 17 win-eansilaesa anududu 4
lulpsnfudedns wudi feldfinnsimuruinnitgaaiugy esanfelvfivurunisadnely
(cogenesis) il wadlddau (follicle cell) inthiiu deusaunesingiu (lipid droplet) Andyy
Tnsmelueadlisoumsiivadiuiufidoiuiieeianaeofuwadly (rwil 1-10 ¢, D)

ganimnaesi 3 Wuyanimeaesiiineesluy 17 wi-eansilaesa Anududu 8
lulasndusiedns nut Srladimstaunnnniamuay wag yanismeaesd 2 wuii $eldoglu
382 primary oocyte Tnoneluiilyssosin wadld Anvumai annandiihinfed aousouny
oil globule wadluaraysovuanvaisald vshiumsinanvesfaly fiwadlugeu (follicle cell) fin
1hidu deuseuneeiiiiiu (ipid droplet) fndvumn (Wi 1-10 E, F)

nmsdnwilafesilivesfaunse N, heteropoda 1ia 3 yan1smaaes vdamniildurly
gosluu 17 1wéh - wans1lneea [Wunan 96 Falus wu iiefaldvesfuuase N. heteropoda
Tuganisvaaesdl 3 wia yan1smaassldiusesiuu 17- win wansilaeea fanuidudy 8
lalasniudedns fnsiauimesiiliuniian wanvir sosluu 17- 1 Leanstlnoea awnsad
wtefuniaesiilivasfunsld Siaenpdestunsveasites Daji et al. (2006) lévi
nsvaaedlasld sesluu 17 win-egniilnees Auliuwase Neocaridina denticulata laan13vi
msmaaeslnoldfaupssmadls wantlusesluu 17 witeansilneea fifinnudidu 2 ssiude
10 waz 100 lulasn¥u/dns e 96 Halus wudt sesluuiisssuanududu 10 Tulasniuse
anseusn anszenaailunisadily (cogenesis) way SafinuSinavedlalidnge uwi sasluu
17 wéieanstlnees Asesuarududy 100 lulasniuredns nuirfmeromnnely 3 fu

4.3 nawsiugiauaszludandaumassiuiidammnmiuwindy
4.3.1 §n31NTIAONATIVVDINILATE
nsaenesuluusiazdUn Wiasuassidsdun I tu Ui 11, 12 uway 13
uszezian 5 Ui wuirludua i 1, 2, 3 uay 5 Liflanuunndsduegaiitdddymeada
(p>0.05) warludUn Wil 3 Snsrdaning 1:3 Tnsintsaenasugiiian Ao 1550£0.65 wasny
SamnseonanuiitesiianludUa il 4 Snsidme 191 fo 6.501.00 (13197 1-2) daudhn
nsaenaTuRaewads Tushsdmiwa 1:1, 1:2 wow 13 JAwihfu 18.50£0.59, 16.28+1.05
WAz 17.05:0.96 Yw/ads mudsy Falufauunnenetuetadituddmieada (p>0.05) (11579
i 3)
4.3.2 Sauslfaindlvazaniide duaumuuiuginty
memalgluusiazdunviveaifunssludun1id 1 uwas 2 wax ¢ Liflermuansiety
st iiTeddynneadf (p>0.05) (1151971 1-0) drvludUaniidl 3 Sesrdume 1:3 fdnsnsnaly
Avangaiign Ao 8.33+1.86
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Al 1-10 dnwausiiiefosiliussfaunss N. heteropoda nsanldsusesiu 17 win-ans,
lnaaa Wuna 96 $lus Airmdudu o lalasnsusiedns (A-B), 4 lulpsnSusiedns
(C-D), 8 lulasn3umadns (E-F) FC = follicle cell, LD = lipid droplet,
NC = nucleolus, OG = oil globule
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Qs

Ased 1-2 mmuﬂi'mmaaﬂmwmwauuwuﬁmLmsu’luami’mmwmmqf"fuﬁﬁ

mwwmuuummu

887 Snsrdane(Eiile)

(duam) 11 1:2 13
1 9.00+1.08 * 8.00+1.35° 7.25+2.36°
2 9.00+1.41° 8.75+1.31° 9.00+1.58"°
3 14.00+£0.91° 13.50+1.85° 15.50+0.65 "
4 6.50+1.04° 12.50+1.32" 8.00+1.08°
5 7.00£0.41° 9.50+0.65" 7.50+1.32°

*Auaasfidgnyswileuiunsiuiueumneisliunnsnses 1l dudegmisaiia (P>0.05)

1 e o

a1519fl 1-3 svznanlun1sasnAsTUTe BN UG HwATE USRI d UL WARI AU
AU AW/ ATY)

angaLne(E:ie) syeaAUNIIRBNATIUCYASY
1:1 18.50+0.59.°
B 16.28+1.05°
13 17.05+0.96 "

* A AoTnsnusilaufum e sliunneegeitdemeati (P>0.05)

AJ o v :II 1 L 1 I L2 lﬂld 1 1 U
A1919N 1-4 mu’mLLuqaL‘Lﬂizm’mlmﬁzan"l,uamiﬂmumﬂmmuwuﬂmwu'm,uum'mu

TEHLIM dnsaerune(le)

(@Unn) i 42 1:3
1 0 0 0
2 2.00+0.41° 2.50+0.96 ° 3.33+1.45"
3 3.75+0.85 6.00£0.91°%° 8.33+1.86 "
4 9.75+0.85 11.75+¢1.25° 9.33+3.48°

ﬂidU o e aa

*mmasmua AT B UAUAINLLIUDUVLNY feldiumnsinsessliuudAyneads (P>0.05)

4.3.3 snnugniewifdludasdniwameiuniinnumunuiuingy
ﬁ?’lmuaﬂﬁumi“@iamjﬁ'ﬂué’ﬂmﬁﬁ 1 wae 2 uay 4 lddanuunnsnsiued wildedAgy

N9&did (p>0.05) mu’Luaﬂmw 3 figmsrduned: ey Wity 1 : 2 ﬁﬁma?{aaqﬁqﬂ Gk
16.58+0.49 wazludUnwidl 2 fdhrduwe 1: 1 umma&luaawaﬂ Ao 9.42+3.25 (msww 1 5)
A9AARDINUNITNAADIYDY Taugbol and Skurdal (1990) ﬁﬂmmiauwuﬁmmm A. astacus \8e

Waneluswlvesnata Inesamdunaginedle winnu 1: 2
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A19199 1-5 Swnugnis (1) sewinsludnduimarisiundauuinuuiiu

Sagndrnna(idle)
szEza(@UnTN) 1:1 1.2 1:3
1 0 0 0
2 9.42+3.25° 12.26+1.42° 11.83+4.09 °
3 11.29+2.15° 16.58+0.49 " 13.28+0.64°
4 12.18+1.50° 13.95+0.78° 13.40+1.50 °

oW 4

*gindefidonenvilouiunuuwus unedsliinnsseeditedfgneeda (P>0.05)

4.3.4 nassayiulavesfunssidadummimnuiuyiniy

Sarnasnulaaniiaaminfifeay wuiwnyeaniseasalifianuunnsieiy
pgailtud 1 gyni1eadd (P>0.05) uazludnsdruine 1:2 filminiedndintuuniande
0.32+0.11 n3u/ffa (51971 1-6)

d =) =y 1Y ar 1 1 ot i 1 1 7]
A5199 1-6 nssgiiulawesiuastlugndiuan 1 iuATANIMI LUV

DRI vt Gty hwidniaduanving sty
(udly) (nfu/ih) (n/e) (n3)
1:1 1.44+0.08° 1.65+0.12° 0.2120.07°
1:2 1.56+0,05° 1.88+0.10° 0.32+0.11°
1:3 1.64:+0.09 ° 1.83+0.12° 0.19+0.06 °

= o/

* AnduildnysvilouiunuLwR e i kiuenseesitisd Ay eans (P>0.05)

4.3.5 SnssenvostauasEiaedlumLLLLYINAY

dnssenludnsidiung 1:1, 1:2 uay 1:3 AWMU 80.21+4.62, 83.33x6.13 Uns
81.25+6.48 WWasidud auddu Felifinnuwnnsnsfuegrdiedrdgynieada (0>0.05) uaglu
Snsndauane 12 dSamsengaiian Ao 83.33 WeRdud (M3l 1-7)

M3uf 1-7 shssenvesduaszlusnsdiuwaseiuniianumuuiuwiiy

Sngaruna(ddle) Sns1300 (Wosidus)
1:1 80.21+4.62°
1:2 83.33+6.13"
13 81.25+6.48 °

o

*aade e nusmiieuiunuuuinmueialiwn navegiiduddynieata (P>0.05)
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uni 5 a5Unan1maass

1. nsfinwinsaunltuazdideuvesiuase N. heteropoda wui1 nmswaunvedlyagly
szezaiunsiinduia Wuna 19 Fu uay mavmuesdiseudlefinesniiufseuuds wwlid
AuuanA1siuRad Tnidate uenarniinudn suinvesdiis war Uhnauwadidind ity 1ile
AT

2. msfnwnileifesildvesfaunsy N heteropoda i 3 gan1nasy ndsndilFusly
gslun 17 wéh - wansilasea Wuia 96 Halus wuh ileidldvesiaunse N heteropoda Tute
nveaesi 3 wie yanmeaedléiusesluu 17- win eansilaeea Amnududy 8 lulasniusde
803 Snnsiaunressldinniign wanein gosluu 17- 1w wansilaoea annsaiivstisiiuns
Wanesiiluvesiuwasele

3. nsfnwdATEmATiAsTuTiTinasednnsaenAsULayMsAUTUGTes AT ng
Udewfslusnsdnmagramends 1:1(12:12), 1:2(8:16) uag 1:3(6:18) wuinizgszinailunisaenasu
Sarmaiouiula Samsenvesewsiiufiuess Sutumlduaseiindy wessmougnfeuds
Lifiruuanesfumeedii (p>0.05) wagludhmaume 1:2 fnmwifeindduassaugnisie
wiifsgefign fie 11.75+1,25 war16.58+0.49 #7 Ay Falaiflaanuunneinafunnead@ (p>0.05)
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AANUIN
ANTIHUANT 1 Tunou eseussuLiede (Humason, 1979)
Funoud asazane an(dalan)
1 woaneges 50 Wesidud 1/2 -1
2 weanesed 70 Wasidus il |
3 woanased 95 Wasludl 148,71
4 waanesead 95 tasidudll 198 ~:1
5 uoanagad 95 waldiudll 1/2-1
6 woanNeoa 100 WaslEudl 1/2-1
7 woanesea 100 Wasidusl 121
8 ueanagea 100 wWasiusil 1/2-1
9 chroloform | 1-11/2
10 chroloform Il 1-11/2
11 paraffin| 2
12 paraffin |l 2
S9N 2 Suneumsdend HEE
Tunoui ansiail ST
1 xylene 5 w1
2 xylene 5 w1
3 absolute alcohol 2 Ui
il absolute alcohol 2 Ui
5 alcohol 2 Ui
6 alcohol 2 Ui
7 slowly dripping tap water 3 U1
8 hematoxylin with few drop of ammonia in tap water 5 Ul
9 slowly dripping tap water 5 Ui
10 blue the hematoxylin with few drop of ammonia in tap water 3w
11 wash in slowly dripping tap water 3 U
12 alcohol 2 U
13 alcohol 2 Ui
14 Eosin staining 3 Ui
15 absolute alcohol 3.5 Wl
16 absolute alcohol 4y
17 absolute alcohol 4 Y
18 xylene 3 Ul
19 xylene 3 U
20 xylene 3 Ul
21 permount
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Nursing aquarium dwarf shrimp larva for increasing

production
Id5unuganyun1ideen suussinouuwiudiy - Ussanl o 2554
IUIURY 300,000 UM
szEzIaNivinNsive \WaumanAw 2553 - ipieuiiugiey 2554

MiBULasdaliun1INTIVY HeLAT. 9903 13991AY E-mail address: kruschar@kmitlac.th
WangmsInenFansnITUsEaN
awmeluladnisudndsiuazuszus
AuzwAlulagnsinens
dantumAluladnsrIsunaAMINITAIANTEUS
OUURABINTY LUAaANTE T AFAMNIUAS 10520
3. 0-2329-8517  Tnisans 0-2329-8517

UNANED

msvAaeseYUIagnfalAszaIBNReIRLNaHAn Usneudae 3 mneass nsvaaeddl
1 nseyunafaueslumnuuuiuiidnety fe 10, 15 uay 20 fa/des duaan 2 Weu wuh
aﬁmmimsgLm‘uT,m‘wn*ﬁmm'ﬁwmaaq‘l,uum'mLmnmaammuamﬂmnwwam (P>0.05) M3
veaosil 2 miﬁnmmﬂasNmumvimamaﬂLmu‘mmaﬂum 4 wiln Ao gouldl wesasldiien
wed fieudy uee. luleves wWuirdasnaasgul ity uasiadunmnimi
voaffaunseianseYanBainisi ¢ oiln Ao veulsl vwea Aowudy uas luleven wuimnyn
msneaedhiwnnasiueddideddnieadd (P>0.05) dmegninisseamevasaasenuing
aruuansnefuedieidddyneadn (<005 Taswudsrmealidnginisengsiiae

=

88.33+5.77 Wosius LLa”ﬁwﬁaﬂﬁai’a@ﬂmmv Tuleuea 40.00+9.01 Wasius luszeziian 8
dani wagwuhiladoamnmin fe gamnd Al Usinaeendauiiazangluth e
prudiunsa-ang AunsEane wazauluene lduanenafiumeatia (P>0.05) muummi’l‘ﬁ
SanBangruesdlumaissiuassielidn iihufusdidanmssengs  uasmimaaedit 3.
nsAnukavesuniideuiidiuadusienisifiulnvesiauass 5 seiu ldud 0, 2, 4, 6 uaz
8 n3w/ilansu \usvesian 8 Aunwi wuimhmindAifistunniigefenduilliesiaiusie
wniden 2 nfwAlanfy  Fednmseameliumnrsiussninangunaassegradidediny
(P>0.05) dunsazanveupaifeuwaginunadenlifinuuansssningnimeass (P>0.05)
dnseiunanii@onftazanlusafouess Tunquilteduwundi@esluomns 2 ndu/Alandunnndy
yannaesEuateitudAyeedd (P<0.05) dufumsidsafaunssmsiauuuniiBeiluens 2
nsu/Alansu

AdAgy: f’jma%" YNUBE, DIVNTHTIN, AUV WnTiiFey
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Abstract

The experimental study for nursing aquarium dwarf shrimp larva designed for
increasing production consisted of three sets of experiments. First experiment: shrimp
larvae were set in the rearing of different densities of 10, 15 and 20 individuals/liter for 2
months. The growth rate in all treatments did not show statistically significantly different
(P> 0.05). Second experiment: shrimp larvae were cultured in four different types of
substrates, bogwood, Java moss, bio-balls and brick for 8 weeks. The results found that
all treatments did not differ statistically significantly (P>0.05) in growth rate, daily weight
gain and water quality. On the contrary, survival rate of shrimp was found in Java moss
treatment with the highest 88.33 +- 5.77 percent and the minimum rate was 40.00+-9.04
percent in bio-balls treatment with statistical significance (P<0.05). However, water
quality such as temperature, conductivity, dissolved oxygen, pH, hardness and alkalinity
did not show statistically significantly different (P> 0.05). Therefore, the use of Java moss
should be the best substrate for nursing shrimp larvae in order to get high survival rate
and healthy shrimp. Third experiment: shrimp larvae were fed diet supplement with
magnesium five levels (0, 2, 4, 6 and 8 g/kg) for 8 weeks. The best weight gain was found
in treatment of 2g¢/kg magnesium supplementation while no difference in survival rate
(P>0.05). The accumulation of calcium and potassium did not differ between treatments
(P>0.05). However, magnesium supplementation in the diet of 2¢/kg had magnesium
accumulation more than the other treatments with statistically significant (P<0.05). As a
result, dwarf shrimp should supply magnesium 2g/kg in diet.

Keyword: dwarf shrimp, nursing larva, stocking density, magnesium



a13Uny

undngantwlng
UNARYBN1DINE Y

a1suey

a1TURYMNITN

asUgnIw

unil 1 umi

Nl 2 AI9LeNans

unil 3 gunsaiuayIsns

unfl 4 nanmaaeLarinTal
unil 5 A7UNaN1IVIAGDY

LONAD19DS

N
32
33
34
35
35
36
37
43
48
57

58

34



=
TN

L

10

-
AINN

(O = CA S

10

11

A15U8A1319

DP31508a8YI9SEYLLIANN Macrobrachium  malcolmsonii

afiwagneluvie PVC wasusunssiles

1 = g LV o = =
ALaaey + SD UWIUNIN BRINTIIDA LaLUINIULIBTININ

yaneluuaidesdl substrates waglidl substrates

ANuduNUSTRRIEINTEn IR U dasuaunululasiau

5 5 as Ad 1 o/ g
vianae (C/N ratio) uazTanganzniinaneadenuainn

- Y PN 1 s 27 e g P =¥
vnidniadesedivesis Neocariding  sp.  Mdedluaiy

PUUUNFRNTU

v v =y o & o
Sns1senvesy  Neocaridina sp. - MasdlunnumuIuug

AN
Mg AulavedelasE b s iandningnniu
A wTluyansneaies Tandainisinauiniy

g o as 2/ i -du ¥ o] =
Windavesnuasedssiaeassisinasiasuuuniiduily

FEFAUF

9n31979ARNBUBINILATY (%) MAEIRIBaMIsTINSIESY

unnildealuszausieg
USuas K, Ca uag Mg lushnaunase (%)

#15UAN

Snwadaredmaidly wazfavedinedle

wisailifinenues dnwasaiu werly

vinlgowns uarindnslulasiaunsluadesianiria
FanPaumzueuld winued feuds uax lulevea
Wisuieuavestauaseiioduannimeaessuiandameia
4 wiln

ANIINNTTOAMEVDY Neocariding sp. ﬁLﬁuﬁunﬂ 2 &at Tude
sTERAMILALT 8 FUa
@mmwﬁ'ﬂuﬁﬂmimamLgaqiaaﬁﬂl,ﬂﬂsﬁsiﬂaﬁﬁﬂﬁ’u
RauessiiasheonsiieduniiFenlussiuseg
dwindiiuturesfuuaseilviomsiaduuundifon
anuduiusseniaihmdngagarinedussiuuuniidenlueims
VBINIUATE

Ui Ca, K wag Mg Mazasilusnfaunassluusasnguveaans
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undl 1 unin

fauase vide fuwed Jeawiyy: Dwarf shrimp v3e Red cherry Shrimp Fomenmmans:
Neocaridina heteropoda var. red Jraglungu Family: Atyidae dnwngiiumedwialiainane
Aune  uIALEN L“Llummﬁmmﬁﬂaa’luwawuwanau waziupdau  fawassiauiiiaunen
Uszieldniu mﬁwawaummmaausnm‘hwwmdﬂﬁmLmumumﬁﬁm ma LU
fudhinlva Iﬂaammumasﬂumq 19 - 25 °C uazrArudunsa-me 6.5 - 7.5 Fsdlan1iy
Junans u'aﬂq'1ﬂuumLm'ﬁuaaaqmmﬂwmLﬂnnuamwu:maaumﬂaamﬂm Tuuszwmales]
mimmmuamaaamuammmﬂmmmEmmuaqmﬂmaauamm LLavuamamﬂuwmulu
u’ﬂ,uﬂqumaa Wy anuea (Java moss) aluiued (Spiky moss) uduundsens wasiide
imevaugeurdsiliiutauesy ustagBaineivateuuy uasuutlafvanzaudemsiivia
wazdnsnisonvosiedilifinssisan Juluawmraimsinuilisuiigusening ynued
Faduwssallivhididnsdslundy Neocaridina sp. Bealdidudnilng] vouldl feudplulag
wiufoudiu  uagannsosrialulavealulaqununatasin “Luﬂ'méymﬁqﬁwmuﬂuﬁaﬂ%’ui
ﬁﬁﬁiumauwamsaﬂqmaaﬂmuﬁﬁnm‘lumlmwaawammﬂwLﬂﬂﬁtymmaaﬂﬂ‘iwluaaﬂ
Wilentiu maensunsiulagith mmammﬂmﬂuamammmmﬂum (aysonl Usenu@
wazAuy, 2547) LLaJnuuﬁEJameﬁmﬁmi'amJgﬂimmaqmulmmnmwa'lfglsuuu, TUshu uay
AsTulawnsn (Roy and Davis, 2009) érUSunamunii@euiibifisanesziiiliisnsnsennie uag
naiulee ﬁaﬁumsﬁmﬁaﬂﬁmﬂwLﬁ'am‘%wLﬁaumm%fyLﬁuiﬂﬂ'lﬂﬁ‘ﬂwﬁ’ﬂﬁt,ﬁﬁu waz
Shrnaseavesiiuasy - sadssduvsnuniiBeniibanzausienisiivla  uazdnsisennie
yosfuAssRoINLUSEAVE W LLaSﬂzumwmmf’jaLmisenﬂqmﬁ'mamLﬁa‘lﬁt.ﬁmwa&iamm
AanIslusuIAn

1.19nqUseasA
1.1.1 e fAnvmavaseumniiusenswiyivlnvestuasy
1.1.2 WieAnuwavesninvesiandaimesanisiiyiulaveaiunse
1.1.3 Wefnwinavesviavasianfainesesnsinssonvesiauase
1.1.4 Lﬁiaﬁﬂmmamawﬁﬂ‘uaﬁaqﬁmmeiaﬂmmwﬁwaqﬁmmz
1.1.5 iitefnwuSinauuniifesluemnsiomnzausenisivln uazdnsiseniu
GNIGED
1.1.6 WefnwiiSnauunii@euluemsrensazanvessiguaaidey, Tnunaideu uag
wunil@eulunuase
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2.18nwauenalUves Neocaridina sp.

fauase vde fauasy Jeansiey: Dwarf Shrimp %38 Red Cherry Shrimp Foinemans:
Neocaridina heteropoda var. red dnaglungu Family: Atyidae dnwauzisufadwilainaed
WA YuIRLEn Mskendteasadanalaanadszveis dndufunadaiazaeudraten
(nwil 1 Bm) dufunadlisddaginguasnaunin Weanndigaiesiiduans (1mdl 1 A uee
B) drshuvdsreulumatieanadevsifindes fuwasaiuduhinodeegluniuiiovgu
uazinou fuaselifuiudnumanUsamadu Tty uenomiudiaunsonuldlulszie
Yady wnvd du uaz deauwm (Shih and Cai, 2007) uazedenauteusguinalundfiuid
prlastninzanudistni vie waiuiiilva Wofusslasinduoms guugitheglutag 19
— 25 °C way pH 6.5 - 7.5 flassiasyivlaananinvengiugliodssnds gnfenydies 2 -
3 \fou awdugnauiuglinaaniaan Lavaynsldusndiuiinlya (Co, 2007)

A 1 (A) eldfauaszineidly (B) m Aa Nunes wag f Ao nuneidle

ﬁ&l’l : http://www .theshrimpfarm.com/bl rchiv

Hagtuienpsadudaiigussianmenuilesniddumsany uazdoudoafunasn
lﬁﬁﬂluﬂduuaa 1 med Uava moss) d@luiued (Spiky moss) Faduundsenns waviitn
imenavdaurdaildiudouess uenvntudeifiemitouiiu uasveuld ldasunelugides
Wiaidutanlvifsdainigwsisih wagiiieauaeay

2.2 Fandaniy
2.2.1 faauteu
ludumastaniililunsvavdeurndeinty Aduladndsiifinnuddysonsiden
TanileBaineastanisluanmwandonsngg esnndnasensnssinsadng elilndides
uis fuunsdentanBameiiorviidlanuddyediannsesnsinissen uazdnanis
Wi AUlaUeINg

e
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2.2.1.1 Java moss

YANUDE ?&'ammé’ﬂﬂqw: Java moss Joinenmmans: Taxiphyllum barbieri
Class: Bryopsida Order: Hypnales Family: Hypnaceae) Tan and Leong (2007) $1897u
goweady  wssalithiundou aunsassydvlaleiluhlelivlisnenantosas s1d
asufuasguaniafiuainiadionsuddider ludundadndafuddu deanisusunauas
teslunaaiyiiuln gamgiogluti 2830 °C wasnuseanmadey Wuasiall uas
anmemgiinasuulas anmnsagedu wesludsaelugian wazfuivaudeurtsing i
Miltvesan uenandutasuueaasduiiuiivay funssdmaudeutiiasnuluaiu uie
fanBainzduilldnavouiianiudaiutafvidiitnadesnnnmssanvasisinge

AN 2 wssaulshinruea dnwairadu wag u
w1 : Tan and Leong (2007)

2.2.1.2 viewanasn PVC waziiunssiled

=

Balasundaram et al. (200) Anwdvasianiidnasensidoniandaniziddld
Tumsvausournailuly Macrobrachium matcolmsoni fagssmimand agldszaziom
wswsegaeluvio PVC dddusseviaaunu 61.9% Tudisszeznatnasn 24 $alus dnilugs
szurianatsiunldsseziiamsinegnieluvie 82.9% diulugissseziiainarshunaldy
srernaswognelurieiiios 38.2% (Maaft 1) feveiesduasuasisdnaronaidontan
GETGUFATERGR

uenniuavesiddinasoiuiinaudousis lnslewsfanegasingingsy wraues
fufiiefusrunnndunadiadumnndrdanadle snudanadieddonisndd s
yuavesisiivgnrinffidvinadefiiifivuiadudnnit (Marappan and Balasundaram, 2003)
uaranmnundondsiinasonginssunsiuens nsduiugesiiruluiadniiBuriindu
(Harpaz, 1997) uaviandaniy w39 substrates gelianudrAnsianisdnnizeasomnsiidin
W30 M155351Y1AlUNAY plankton  nguwuAiiisy wazsanlyufaunassiuutadinan
(biomass)
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M3l 1 SnsnFenastasszeznanil Macrobrachium malcolmsonii enfluagaely
¥io PVC wazusunszidos
Shelter type  Size (cm)  Sex  Within  Outside  Visits to shelter
24 h (0600-0600 hours)

Tile 7.l M 57.2 42.7

8.2 F 75.0 25.0
4.9 J 62.1 37.8 12

PVC pipe 74 M 70.1 29.8

8.2 F 61.5 38.5
4.9 J 54.2 458 9

Daytime (0600-1800 hours)
Tile L M 90.2 9.7 3
8.2 F 88.8 1.1 2
4.9 J 83.3 16.6 5
PVC pipe 7.1 M 93.7 6.2 1
8.2 ! 70.8 29.1 1
4.9 3 83.3 16.6 4
Nighttime (1800-0600 hours)

Tile -— M 24.3 75.6 5
8.2 4 61.1 38.8 5
4.9 J 40.9 581 7
PVC pipe 71 M 46.5 5311 3
8.2 F 60.4 39.5 3
4.9 J 284 715 5

17'im : Balasundaram et al. (2004)

2.2.2 fEMMZEWNSETTUYR
Substrates LﬂuﬁﬁﬂLﬂ']z’éﬂﬁﬂ‘tlﬁ]ﬂﬂfjmmﬂﬁﬁﬂ sulUaubrassumnatinw
(biomass) SuluuvaskanesvesfantuiugIu Ballester et al (2007) Anwinsiasafa
Farfantepenaeus paulensis Wisufiusewisaideadiil substrates wazllll substrates wudn
substrates faudrAgsadnIINI1TIan LavUSunameunainmatsluleides (as1edi 2)
wudwﬁé’mﬁamqaﬂmﬁ'am%aULﬁaUﬁ’Uﬂaﬁlﬂﬁ substrates
suvinanglussuudsniuUssneude nsvUINMININIEATN NSEUIUNITINGAT
LaEnsEUINA1INITInm insudunssuaunsiugruiiddy Wesanfinadednsanisg
Wigdule n1siu nssen LLasm‘ssiaaﬁaﬁaﬁuﬁa"i’mqmﬂusswLgaq Asaduzzaman et al.
(2010) AnwravesdnsIdIusEBUNIdasusuivlulasiauionn (N ratio) Tnenisifiy
fandameliivemmassuilunguuuniiie uas periphyton Tussuuidesfaiida anelude
AuNUIENIIEdIN /N ratio wae substrates inuduiusiu aavasandnviouldlnsingn
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(substrates) aﬂl‘dmsﬂ,uﬂaLgas‘lﬁ:ﬂwmwﬂﬁﬁ&ﬂuﬂﬁu heterotrophic bacteria Fuuulifleids
wuafiGenguiithanfusulullunmsdaunneiwadimiludediu ON ratio 20:1 uazuuafiise
nduiannsalfiduenmslitufs (1nil 3)  uenanduvieuldiliindnduduiganzues
periphyton (A151371 3) %mﬂummsﬁﬁmﬂaﬁ'Lﬁmﬁunwaluﬁaiﬁﬁuﬁaﬁﬂﬁaa

= J o g o L2 = = 5 1 g
AN 2 AREY + SD UIWUNIN 8R91N1358A wazUSuaiadiniwianeludaiies
§i substrates (sh+s) wazliil substrates (sh)

Treatment  Shrimp body weight (g) Survival (%) Biomass
0 day 10 days 20 days 30 days (g/ m)

sh+s 0.017+0.006 0.092+0.040 0.370+0.110° 0.7230.158" 95.43x1.62° 206.1+3.5

sh 0.018£0.007 0.091+0037 0.331£0.107° 0.654+0.196° 90.73:2.30° 176.9+4.5"

'iTian : Ballester et al. (2007)

AT 3 WU 1dIu C/N ratio Sawst (10:115:1 20:1) wud1 periphyton il8am
Wntunuddu wazidlediuiandanizadlunuirfandaimeannsodfis biovolume  veq
periphyton  (USu1auAnumuIkiued periphyton agluwnaatini) 168 500 fetily
Weuieuiuleiliitangmme uenandutandamsuastadenummirdaiutededfai
HnafasnIIN153509 LL@35M51ﬂ13Lil%ﬂJmLﬁUIﬁ‘Uadﬁ:ﬁﬂ’]EﬂuﬂaLgﬁlﬂ

T - 46.»——-«1%“ /“‘"7
\\ /
\ /
i /
Bacteria Bacteria /"
wlarlel

3 é Anammox

f NG

benthos

q' 1 1 L2 L2 1 d” 4 ’O’ =
Al 3 walgemns uagdndnslulasiaunigluveidesininan
31 : finwuanan Asaduzzaman et al. (2010)

PO E o i i et !
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2.3 aduqmnwih

Asaduzzaman et al. (2008) fAinw1dn3ndu /N ratio (10:1 15:1 20:1) uasTandans
faNsI93YAUleUeY periphyton TuﬂaLgﬂaﬁ:ﬂ Macrobrachium rosenbergii WUReMaH way pH
YahiisEdusRTIEIL C/N ratio wanlasafusialugaaudn wasbuiinszeonfindan duudunm
sondlauiiazansluthdradniindu 4.6 - 58 mg/lL wartiadu 6.1 - 6.7 my/L amulusila
anae Way nitrite—nitrogen, total ammonia-nitrogen Wag nitrate-nitrogen mﬂiuﬂalﬁmaﬂaﬂ

PMNNIIANBIENTIEIU C/N ratio ‘ST.LIﬂ'U’JﬂﬂEIﬂLﬂ']vWU'J‘m’l‘iLf\}SfULG‘IUIG]“UEN periphyton
LifinaeUSunaeendiauiiazanslui LLaumth'iq'Laeuawuu'l uanmmumwmwamwmu
C/N ratio Lifinasie total alkalinity wag PO,~P LLmJﬂ’liLWﬂJ‘UmJa\'i chlorophyll a uaﬂ%’mu‘uﬂd
finayilii nitrite—nitrogen anasdnaae

15197 3 AanudunusvesdRsidIusEIndunsdasuauiululasuanua (C/N ratio)
wazTandanizninasionay periphyton usasviin
G q

Variable Means (Tukey Test)

C/N ratio Substrate

CN10 CN15 CN20 Yes No
Becillariophyceae TR L\ -0 0288 \ T g0 0.021° 0.024°
Chlorophyceae 0.044 0.043 0.048 0.044 0.047
Cyanophyceae 0.149 0.152 0.171 0.148" 0.166"
Euglenophyceae 0.009" aeal \\Q.o¥ 0.009° 0.013°
Tatal phytoplankton 0223 0229 0256 0.222" 0.250°
Crustacea 4.590° 5262 4.868" 4.520° 5.294°
Rotifera 3.990" 4332" | 4.402° 4.027° 4.483°
Total zooplankton 8.580° 9.594" 9.311° 8.546° 9.777
Tatal plankton 8.804" 9.823" 9.566° 8.768" 10.027°
Plankton+periphyton 465.30° 53803" 552.46 686.49" 350.71"

(cm’ pond )

C/N ratio=Carbon/Nitrogen ratio; CN10=treatment with C/N ratio 10; CN15=treatment with C/N ratio
15; CN20=treatment with C/N ratio 20

flan : dauUanan Asaduzzaman et al. (2010)

2.4 msldsquunitideuluaimsdans
2.4.1 waveasunideulugmssenisiaulavesds
Cheng et al. (2005) naaeudssisluififirnudusinszann 2 nfw/ans Tagli
WU 8 find @Sudnewndi@an 7 s¥éiu (0, 0.4, 0.8, 1.6, 3.2, 6.4 Uay 8.0 n3w) Ju
pmnsdmiugnis nuimhmiindaiiiudu WG %) Tisunastediduddgynussiuuniidenly
9193 (P<0.05) Yntingsgedie 3.46 ndu/Alandu lngldnsinsizvinisanaey (cubic order)
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Roy et al. (2009) wmaamé&qﬁﬂuﬁﬂﬁﬁmmﬁu 5 ppt TWemsfiimsiasuwuniides
flam (MgO) 4 széiu (0, 0.15, 0.30 uar 60% MgC) wudmanisnaaasluriesufjuRnsiunanis
naaedhurindy ifirnuuansnsesedidediy (>0.05) tuinfifiudulufe washwingavine
FENINE NS IUYANAGDIFNST nannsAnwIudaglunandiiiuinisaiuenmsves
wunfidenain MeC luduiiurnudosnisveuunii@euvesildldldlumsaidiuln

2.4.2 wavesniidesluensiiiinasienisegsenvoals

Cheng et al. (2005) naaaadesfisluthiifarauduiszana 2 niu/ans Tngl
WY 8 B1Wng w@sumeuundi@eu 7 sz (0, 0.4, 0.8, 1.6, 3.2, 6.4 uaz 8.0 n3u) \lu
pwnsdwiugnianuiidleduganimeasinislfewns  msegsenszeglutae  80.11%  fis
85.65% liflanuunnsnsegsflidedidgysewinegannaas (P>0.05) @onraeaiu (Roy et al,
2009) maaué&qﬁﬂuﬁﬁﬁﬁmwmﬁu 5 ppt Wewns 4 wiefifinisaduuuniidoufion (MgC)
(0, 0.15, 0.30 uay 60% MgC) WuImasnWesUfjuRnMsuazImsy wansliduilifinay
wanswegeiitedfey (P>0.05) lumsegsen veseseniteemsnaumigg
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unil 3 gunsaluazisnis

3.1 gunsal

3.1.1 derivieaadlain Aawase 400 M

3.1.2 Qﬂﬂ‘ifﬂﬂmﬁmﬁalﬁl,l,d nasawaIaRnTUIn 33*22 @y, 20 NasY, MULAIVUIALEN
10 ¢, wesluiiwes, Junh 2, 1ndewvhaudeu 4 &, urulvly 4 uky, dewanafnuune 600
Bms 2 &, Unl 2 Sy, VIS’}EJ?JW’EﬁDW%%’UUQﬂWiimlﬁﬁI’I, ANEUNVUIALFURIAUGNA 2 LBURLLNAT
Inananafnvssnszusnsumduruaudnas 17.5 cm ge 22.5 cm

3.1.3 gunsalmsvhemsieliun ensiewniues 1, nssueniaen wuna 15 ladans,
MgS04.7H,0, \spey, sy, wsestmaday 4 fums

3.1.4 gunsaimsdedaldun uinimanafnounaidn 10 Tu, ads, Feudngnds

5.1.5 Lﬂ%aqadjaﬁmi”lsﬁ?}mmw&'l 1aun pH meter HANNA HI 9025/microcomputer, EC
meter HANNA (EC/TDS °C/°F) water proof HI 98312 uaz DO meter YSI 550 incorporated

3.1.6 gunsainmsAATsiunalBe, Tnunaide uazuuniidealdun Sonsudes 20 du
LA3BID U TnTeum, HCL HNO,, vindu, MaUUSines un 50 wa., whdeddauiou,
Lm’nmqquﬁQQ, 1A384 Atomic Absorption Spectroscope (AAS)

3.2 33
3.2.1 NMIvnAeil 1 HavespTimMLusionwiaiulveatuase
3.2. 1. 1MHUNIIVIAG DY
'J’NLLNumiVlﬂaaQLLUUEjuam{Jj‘itﬁ (Completely randomized design) lagil
AUV LTEIgnAwinei 3 sedu ldun 10, 15 waz 20 #9/GnT WiazyennIveansdl 4 %1
il
YANISVINABIT 1 AINLMUILLYDIEN TS 10 Fa/Ans
YanIVIAAedHl 2 ALMUYLTBIgNTs 15 f/ans
ganaMAgestl 3 AunILLLYBIgnds 20 fa/Ans
3.2.1.2 F|nmeaes
(1) fuaszidlunsvanesety 5 fu Aavusladidesiuinly 2 Susnty
guisldlvananafinnsanseuanuuImduURUAUEINA1. 17.5 cm ga 225 cm fudl 1,237 cm”
Milwadenmedrnigs 1 cm antiulva WUSumsdh 3 dns uazldfdvaas 30, 45 uaz 60 i
eIt vuely ganismeaesas 4 41 L‘LJ?{audwﬁﬂLLaz@ﬂmzﬂauﬂ%mmﬁw 1 8ns/
u vide 30 % veni 3 Ansnnniy
(2) pwnsidafadiiagy Kanshou dmsuna Crayfish wag Dwarf Shrimp
Tnedisimevnasail Tsiu 38% lutu 5% Bels 3% uay awdu 10% unazBenaly 1 e
fu Sasnemsiilet 3% veswmindads ldnvuzsesenms (plate) wastufinUunmemsivie
NN
3.2.2.3 mstuiinua
foyansisdydvln wasdwouiifeseeyn 2 dami thandwa Sas
N13507 WAZENTINITRTEYRULA
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3.2.2 MINARDIN 2 m3AnwTandanizvesgnidluniseyus
3.2.2.1 UHUNTIVIARDY
MLHUNIAaewUUduaNyYsal (Completely randomized design) lagdl
4 gansvaasslIsuiieuandaing lneiiiandans il
gansvaaesil 1 Yandanzveuld
qmmsmaadﬁ . ’"J’aqﬁmtmsw*ﬁmlﬁﬁwamaﬂ (Java moss)
YANIVARDIT 3 TandainensunsananaRnge
gansvinaedil 4 Tandaineiouds
3.2.2.2 Ton1veaed
(1) favuniufifavestanBainiy LLavﬁﬂ’Lﬁﬁ‘uu’mlﬂé'Lﬁmﬁu (91374
Wundl 1) Immsmmwmamw 1 Yandanzsvauld ( (AWl 4A) ‘dﬂmi‘maam 2 Tandenny
wsszulumﬁmfmaa (Java moss) laeynyinueadaiufiousy mﬂummmmwuw (il 4B) 4o
nMAaesdl 3 Yandamgnzunsanataindsn (nwit 40) waryANISINARaTl 4 Sandannzfiou
35 (il 4D)
(2) Msfwanlaglénszawvioseuy ufinaveweuld was Tulovea
sniiuduiliiiugu MniuhnsyaeRlduduun LU adainnasuunssay
Pl

&’ = | 2 2/ a
AuNAWEEY (cm) = A7 (cm) x AU (cm)

¥ ‘4 1 2

fufamae cm) = 1 x §1u (cm) x gd¢ (am)

2

wazludiuresyanued waznoudginvuianiuundlagldlivisinia Folouiimnsed  vould
191.72:1.54 e’ ¥maieayuLiaudy 200.20+1.85 cm’ fioudg 193.38:1.65 cm az Tulouea
195.75+0.00 cm’ LLﬁuﬁﬁ’m?Jmmeﬁ‘lma’aq‘lﬂ'ium%uzmam T¥nsndamuseiietesiu
‘Lu’lﬁLﬁﬂiwwsW'jwﬁuﬂwusL?;mﬁ’ui’aaﬁmms

(3) fuuesrildlunisnnasseny 2 theu ﬁmwuw‘lﬂé’tﬁmﬁ'wﬁnﬁ 2
fﬂ'1ﬂuuamm’leﬂlmawmamnmaﬂiv‘uaﬂﬁummaumuﬂuanmq 175 cm g4 22.5 cm Huft 1,237
cm ﬂwuiwamaﬂ'i'mamnaq 1 ¢ ndiulva ’stmmuw 3 Ang LLaviamIvraau 20 $2 Y
NSNARBIAE & 91 Lﬂa&mmﬂu'u,l,avmﬂmmauﬂﬁmmm 1 8ns/3u v3e 30 % venh 3 dnsnnn
Tu

(4) EJ’]W]iLﬂJﬂﬂﬂaﬂL‘if\liU Kanshou mwium Crayfish &g Dwarf Shrlmp
Tﬂauﬁ’mmmimu TusAy 38% lashy 5% (Fole 3% uas AU 10% unasdesld 1 adase
Su SmsrosTils 3% venmiindads ldnwugsesens (plate) wastuiinUSmnaensvde
NN

(5) Apszvideyanmnimimn 2 Sawi dail gamgll Q) pH A

U
]

T (EC; us/cm) DO (mg/ L) A1AInsngeding (hardness; mg/L CaCOs) wazAn1andusng
(alkalinity; mg/L)



a5

awil 4 JanBang (A) nMsinueiuiivauldl (8) vwea (O) deuds waz (D) lulevea

3.2.2.3 MsUuiinNg
(1) dunangfnssy wazdveswase Wisuieuluuwsiasyamveass
(2) Foyamsiaiguivin Uinuemmsinuluusaziu uasdnouiidesen
yn 2 dUasi ddwaUiinaemsiny % snsinssen wasdnsinisisiapiuladiauns
soluil

=

USuneuamnsdinu (Feed Intake) =~ Usunadonmsiinu (g)

JzazlIanlun1sEse (JU)

% §n31M1558M (Loss Percentage) = $1uauisfiiia  x 100
VIIUNUTUAY

gnsINsasdule = dmidndasaaie - dmdndasueu
T
szEzallunsiaes (3u)

(3) doyanaunimi liud gauugli €O pH Al EC; ps/cm)
DO (mg/ L) AAunseas (hardness; mg/LCaCOs5) uavArmnudunng (alkalinity; me/L)
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3.2.3 mManaaesit 3 nauTnauuniieulusvnsiuwnzausienisiiuln §ns1sen s
azauvessnuaaidey, nuvadsy wasuunideulununse
3.2.3.1 UWHUMINARBY
TNUNUNNSNAABILUUENANY IR (Completely randomized design) g
fvuaUiinausndileunasluomsfowassisetu loun 0, 2, 4, 6 waz 8 nfw/Alandu uus
mavnaedeenidu 5 yan1smaaess a 4 sgﬂ a% 20 fanail
yavaaeadl 1 lifinsieduuundifendaminaduaims (gamunu)
gannaesdl 2 eluuunili@eudamisluemis 2 n$u/flansu
yannaesdt 3 ieduuuniiFeudamisluemis 4 nfw/Alaniu
ganpaesdl 4 iuuunii@endamluemns 6 nfw/Alansu
yannaesdl 5 esuuunili@uudamsluaims 8 nfw/Alan3u
srEENINAGeY 8 dUav
3.2.3.2 T/n1sneaes
(1) Mm3wSpuguniallunmeass
A19N52ATITUIR 12 - N ldyaneas % dqureindaananain
vieaes st % veanaeswatain
(2) nsAnLABNNIAINERINAERN
ﬁ’mﬁaﬂﬁwmﬂﬁ’qwhq AugIuIL 400 M LLﬁwﬂluﬁ\‘]ﬂ%ﬁQﬂu 5 ¢ ezl
fAaananldlundeawanafnilinaaes lnsguaiias 5 d/yaneass ansuynyanisvaaedly
Buguindnasaae 5 fauasugannaedazy 20 @
(3) NMSFENAMIEMITUNIUATS
%’aﬁwwﬁ’nmmﬁqmuuaé 1 gansnnaedag 20 ninAIuUSINQ
MgSO, .7H,0 fisesldluusias YAAITNAGBIUTDMITNVTURS 1 ibulfaniden tenmsidu
azdenuNaNAY MgSO, .7H,0 Wm‘qmms*nmaaa’l,aaﬁuqumamﬂl,mme'l,mmﬂuummnuu
ferq Wnth uilii wazevnsrauiiudng waliidhfudilldnssvendagnuun 15 fadans
wEsalduduialiidunewdng dilueud 60 swrnwaldoaun 4 dalus
(@) nslvienns
Ifemnsfeuasey Tuay 2 ife 1181 9.00-10.00 U.uas 16.00-17.00 u.
(5) msiasudeth
Wasumhduaseyng 4 Sudsuatias 500
3.2.3.3 myUuiinua
(1) FarfmiTnvesfsunsznn 2 Aailunnyanismaas FauArussgin
Sufinthwiin thisaszfiduidenseaeivgauuidaluud diludwhewesds 4 dumis
@ Fahminfunsgluinenismaass Tasthfusazyanismaassduse
N3EAURYYIULY hludaseiniesd 4 fummis
(3) MyBAszAvsuIusueaiday, Tnuvadiel wazwunil@euasau lng
iAsuaseiidaiminugs diluouuiedl 60 essmiwadyau 3 Halus desuiadaudniluds

q
En
o

L% P I3 & dy @ = o 3 Y o i 2/ @ = 4'
dmdnifenivesisudanudulusage deduadaudsdmeguiaiuliluge@uietes
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By segsuiaundelnssauazBeaudrthusazyanamnassddlild 0.1 nfuldaslu
greunsades luwuumlimudou suaturunudniluniigamgll 500 sriwaifes
wu 3 $alus dleduududiunsa HCL 5 wa. mnuduvesnsa HCL Mdazaneid 5 N wazthlugu
uy hot plate Uszanas 15 wilaniudiunsa HNO, 1 wa. udisemeliuianouiaglaimeu
seldn 1 Halus ontufunsa HCL 5 N 8n 1 wa. Lileavansnznouduiivdendeuiafiutiy
ndw deionized (H,0) 10 ua. thiugussluaunsnauazanevun nsesansillsasly volumetric
flask 9u7 50 wa. UsuUTumslild 50 wa. Methndu thasazaneiilulnseinisasaues
waaey, nuvaden uazuunsideu

3.4 m3asEndaya

Unan1snaaesiilduiasieinadflasdasieinnunUsusiuwuuduunieams
LAeg7 L'ﬁiEJL‘lJ%EJULﬁﬂUﬂ?ﬁmLLﬁﬂﬁiN‘Umﬂ'ﬂLQSEJ“EJENﬂEjMﬁ’)@EJ'N (Analysis of variance; One-way
ANOVA) uaziUSsuiisunnadelngld Duncan’s new multiple’s range test fisziuanudesiu
95 % salusunsuasuiumasdniagu SPSS waz Tusinsa Microsoft office Excel 2003



a8
un¥l 4 HanISNAADY

4.1 MsfnenAIvUILLLTasRnitivIzaudenisieigiulnvasiuase

MnmsAnmmsidsuulaiiiintuanniseyuiaduesslumiumnuiuiisnai fe
10, 15 uay 20 f/ans 1Wunan 2 ifew wudh

fasnseiyfulayngansneasthiianuuaniegdidednyiunieeds (P>0.05)
densu 8 dUavi duinindesedvasduassluaumunuiuil 10, 15 uaz20 F/ans fe
0.0653£0.0100, 0.0617+0.0033 Waw 0.0662+0.0134 3w/ (M51efl 4) ludauvesdarnis
seavngmmsnnaswuIThiunndsegnadifudiryiumeadia (P>0.05) iensu 8 dUami dhsn
sepvedfanastlumnumuiuiud 10, 15 waz20 §/Ans fio 16.66x1.66, 24.40:11.75uay
20.83+9.61 Wosidus (a5197l 5)

= 1 @ Y] o A oF oA VoA 1y
A191491 4 U'W‘T‘Uﬂlaﬂaflmﬂﬂqsﬂaqaq Neocaridina 5P. WLaﬂﬁluﬂ?WﬁwuﬂLLuuwﬁ’lﬂﬂu

AR ( §1/805 )

dmsi 10 15 20
2 0.0140+0.0010° 0.0128+0.0015 0.0140+0.0015"
q 0.0250£0.0025" 0.0273+0.0020° 0.0253+0.0013"
6 0.0401+0.0030° 0.0432£0.0026 0.0377+0.0033°
8 0.0653+0.0100 0.0617+0.0033° 0.0662+0.0134°
*aadeiiisnuswiloutuauunusuinefshiunnaises ddedfyveedia (P>0.05)

8/

ansefl 5 nsn38nvasy Neocaridina sp. MaesluATIMUILILTAN N

ANRVIUILUY ( B/805)

e 10 15 20
2 93.33+6.66 89.93+6.66° 98.33+1.66°
4 85.00+£5.00° 74.40+4,02° 67.50+15.20°
6 66.66+7.26" 47.73£10.58" 38.33+ 3.09°
8 16.66+1.66° 20.40+11.75 20.83+9.61°

*aasndsnwswileutumuuuusununefaliunndsageditedfgymeada (P>0.05)

4.2 nsAneiagdainizvasgnisluniseyuna
NMIAneIMsasuLlasiiiatuanmsiiesiuaseluTandansiidnsiudis 4 ¥ile
Ao vouldl nesailshivinuea Aeuds was lulevea mudwunuindinslfsunyasisil

=

nnmsAnwIsuifisudasinseiydule Snsnnsenvesinaszidesieiagdn

1
Qs

nefisnatuns 4 sllanwuidesmaesyivlannganisnaaeslifinnuuansiisegituddy
o aa = P s L3 g s 2 a & s =

funwada (P>0.05) (3197 6) Wensu 8 dUavi dmingaveiedsvesiuaseluiandanie
vouldl vawea foudy waz Tulousa mudrsiudail 41.00£0.50, 37.67+0.76 , 33.67+1.53 uay

12.67+6.05 Taandu/s (nmi 4) uilufandamelulovea fuileduganisnaasawanuuin &



49

2
%

= P a 1 P a = o v adee 2 A
Y L'LJE]Q"G']ﬂﬂ"liﬁﬁtﬂﬁ‘ﬂ‘\_]’}l’]ﬂﬂﬂLﬂEN‘L‘LJ'JﬁﬂEJﬂLﬂ']%“LUIEJUBﬂ WUIMUIUNVEANISUBYAUTN LD

1
=

Lﬂia‘uwuEJ‘UﬂumwLamlmaqﬂmmvmaulu YYWed Uavnouds Tagwuinneanlngasinisegiu

Qﬂﬂﬂi?ﬂmﬁﬂ‘wuﬂ"l‘ﬁuumEN%QIJEI"UT)QQVI’ISLWFNNE‘I?JT]‘H@ "Nﬂ’ﬂﬂﬂﬁ@ﬂﬂ‘u S HHARDAITNG
G]’HJENFN LiJE]‘IJ"IlI']LU'SEJULﬁﬂEJUﬂU']ﬂG]EJﬂLﬂ’]vVN 4 i

o e

’Lumu"uaaamﬂmﬁemmannﬁﬂmi'ﬂﬂaaqwm"|ﬁm'1mmnﬁmaamﬁﬁfae¥ﬂﬂmﬂumaaﬁﬁ

(P>0.05) fail 75.00+2.50, 88331577, 80.00:5.00 uaw 40.009.01 iaiifudnudidy
AR (it 5) Banuinfuaseilideddagly llavea Wutandanelidasimssensiign
ewwn lulevea Wuiagdmmzeiuidansilldannisdaunsesitu Wewseuiieuiuiagin
ineveulsl mwea waztanBaineeiunidieuds Fuduusiildansssund Jullnasion1sde

=

\NNLYDIDWNTTTIUTA LLagwudﬁaﬂ%”mLmzauw‘%éﬁNasiaé’mﬂmﬁaﬂqaﬁqm daieuiieufiu

aamammmawmamﬂ PVC FafluanseiuvSdfiduarevitudsieddszevinamunulunisannig
maqnquawﬂuwugm

Wﬁ’N‘V] 6 ﬂ’ﬁLﬁ]‘iE‘gLﬁ‘lUiﬁ‘U ’é)\‘iﬂﬁ LLﬂ‘i“"ﬂLa ENﬂ’) U’Jﬁﬂ&lﬂl»ﬂ']u‘ﬂﬁ’]\‘lﬂu

Yandane thwiinisud u’mumaaﬂaﬂms dhwdndiidiy an51N5a3EYLule
(Hadn3u/a) (Haansu/aa) ERRIE) @adnsu/ )
vauld 16.00+0.00" 41.00+0.50° 25.000.50 0.45+0.01°
YINUDH 16.670.76° 37.67+0.76 21.67+1.61° 0.39+0.20°
fioudg 15.67+0.58 " 33.67+1.53 18.00£2.00 0.32+0.04°
lulevea 16.33+0.29 ° 42.67+6.05° 26.33+6.33" 0.47+0.11°

* anasniisnyswileuiunmuuursmnetsbilnnnegsivadrgynisEia (P>0.05)

A 5 qusmmaummﬂ‘uaamumvmaauaﬂmwwaaa’tmaﬂﬂmmwm 4 ¥iln mu
(A) wmﬂL'sumu wag (B-E) ﬂammﬂmaﬁuaﬂmsmaaa mu (B) vauldl
(C) wued (D) fioudy wae (E) Tulauea
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BRTI19AAUDY Neocaridina sp.

100

= 7] aauld
& =
e PINHORA
& 60
@ 40 A5
BQ o8

20 .

bioball
0
0 2 4 6 8
AUmsd

AWl 6 WUSEUTB USSR INS500YaY Meocariding sp: MNTWYN 2 dUa
Tugesggiainisidies 8 dUaiv

ATz RS (319 7) aamginenilussuudsdliTandanigia 4
wiln sewinansAnweglutag 240,00 - 3120.29 1°C (Al 6A) fmsvi tdtniluualif
WasuuanfiutuFes qeglutn 239351 - 578+3.01 pS/em (il 60) Faudiraxdins
Wasugneri 30.33 % wiie Usinas 1 BasvesUFuesuivionan 3 309 Anadleseindiagnsan
YiNunvugiBesdelinsaranveadennduasy duuinupendiaufiazarglmimuineglutag
3.2740.01 - 4.88+0.03 mg/ L uslugasduawivl 6 wuiUnneendauitavarslui it
Lumﬁmﬂqmmuaﬂaqmwﬂwaan«uL'»immmmaza'm'l,ummemuaw1ﬂqmmmav‘ﬂimm
sondlauitazaneldluthilnuduiussu (amd 58) Aanudunse - dhe ve pH wuded
w23 7.75£0.02 - 8.7620.11 ("l 6B) o Arminszsnemuiteglutas 21541.15 - 275+0.58
me/ L (n il 6D) wageaidusnsegiutag 83+2.89 - 137+2.89 mg/ L (n i 6F) aiiuunliiy
dutuiilosnnUinameadsaindauasy
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:i gﬂ’ dy s = EJ 1 = a
a1319% 7 Aaun i luganisneaeiesTandanssnsyiai
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eGLELINEE AL
0 2 4 6 8
vauld
gamail () 30:0.00°  27+029%  31:000°  200.29"  3120.00"
EC (uS/cm) 256+1.00°  361+150° 418+690°  486+20.19° 55441681
pH 7754002° 8244003 832:001" 863001 8.37+0.02"
DO (mg/ L) 379:002° 35040.12° 395:004° 4.51x0.08°  3.88+0.02"
Hardness (mg/L)  215+2.52° 237473 238:1.73°  221:058°  233+2.08"
Alkalinity (mg/ 1) 83+2.89°  93+8.89°  110:0.00°  120£5.00°  137+2.89°
YAIUdE
gaumail (°0) 3040.00"  28+0007/ /  31£0.29" . 24:000°  30:0.29
EC (uS/cm) 267+0.27° - 3624450°  387+473°  456+597°  578+3.01°
oH 8.0540.01° ~833+002° B8.76:0.11° 8204003°  8.52+0.10°
DO (me/ L) 36940027 327+0.01° 336+005° ~4.88:0.03°  3.94+0.04"
Hardness (mig/ L)—225+1.15° ~ 259+9.24° ~ 247+3.21™  ~237:058° | 245+0.58°
Alkalinity (mg/ L) 904500 1100+0.00° | < 103+2.89°  110+0.00" = 130+0.00™
93
gl (°0) 30£0.00° 27029 31:000°  2420.00" = 30:0.29"
EC (uS/cm) 23953517~ 33445517 352+4.19°  446+15.14°  521+4.48°
pH 8.16+0.01°  8.43+0.01° 806+0.22° 7.82+0.07°  7.99+0.02°
DO (mg/ L) 3445002°  336+0.03 337003 ~4.35:0.05 = 3.80+0.05
Hardness (mg/ L) 226+1,00™ . 223408  289+2.89°  23241:00° | 2513.79°
Alkalinity (mg/ L)~ ~87+2.89°  100+5.00°  113+2.89°  117+2.89°  127+2.89"
Bioball
gaumgil (°C) 30£0.00°  27+0.00°  31x000"  24¢0.00"  30+0.00°
EC (uS/cm) o71+1.61°  341+3.06"  351+5.80° 446+1.26°  521+3.33°
pH 8.22+002°  8.4940.02° 829+021° 873x0.04°  8.59+0.05
DO (mg/ L) 3.96+0.07° 3.29+001° 3.49+0.10° 4.32+0.08°  3.30+0.06"
Hardness (mg/ L)  220+1.00%  245+1.53"  270£200°  227+153°  27520.58°
Alialinity (mg/ L) 90£5.00°  97+2.89°  110+0.00"  117+2.89°  120+0.00°

* aadefifidnuswilauiumuunaweneddbivnadsiuagrsliveddgveada (P>0.05)

4.3 wavasSnanunii@eulussdenisiiuln uazansiseaniavasieuase (Neocaridina
heteropoda)
4.3.1 dwinvefauase
nmsfnsravessdinuuuniideniiaiuadusmnsdenisifiulavesfunse
Jusyezaan 8 §Uai nuirfauassidssfisonsaduuuniifeon 2 nfw/Alandu fians
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wiepiuladnitluganmaaesduegeiiteddy (P<005) Tastwnindifuuaszuniigade
43.60+0.52  sedaswfe ganuan (Litauuunii@on) uazyanisvaassiiliiomnsiady
wundll@eou 4, 8 waz 6 nSu/dlansy ﬁmﬁ’negﬂﬁwmﬁawi’]ﬁu 42.10+0.40, 40.70+0.33,
39.70+0.30 Wz 39.07+0.50 fiadniu/e mudrdu WerlSsufivuanuunnaaneadinudn
dhminvesfaunsslugaiieduuuniifen 2 nfu/Alandu fenuunnsnafuned (P<0.05) Au
YANTIAABINGNBY (A3 8 uay Al 7) Feaenndasiu Cheng et al. (2005) ECENEIIE
Tuthiidmnadususzann 2 n¥w/ans Tagliannsun 8 onfing l@udouunddon 7 seu
0, 0.4, 0.8, 1.6, 3.2, 6.4 way 8.0 n3w/ilansu) Husnnsdmiugnisnn wuiwmingad
gy (WG%) Ti¥unaseaiifeddgmusyiuuuniiFesluams (P<0.05) imilingsande 2.6
nfwilan¥u DaBrowska et al. (1989) nanrinssdununii@euiiinniiulezdelifnfiy
Fuivguiuunii@ouiiinnifulusnesfesgydendsnulunsmvay sealudnuasnsyuiu
nsmunuleseusaziinatusgemnIsiadu i@ ihgydandimilunisivle

a15197 8 UmitndrvesiaeseiidesihesmsniiniidSuusnii@eulusgiusing

56U Mg na@Uam)
(g/ke) 0 2 4 6 8
0 2510+048 29504070 « 34.22+0.11% | 38.20+0.58% 42.10+0.40"
9 2550+0.61  30.40+0.20° ~ 3550+0.26"  39.80£0.29°  43.60+0.52°
4 25304020 28.50£0.22° 33.40£0.56" 367+0.64° . 40.70+0.33"
6 95,0040.15 28900397  3250+059° 3530084  39.07+0.50°
8 20754016« 27.60+021% 31904048 35500217 39.70+0.30°
> v * " .

o e =

ns vuneae Wlauwsnenausgrdidedfuneaia (P<0.05)

L]

o a

* et dauuanieiueslitedAgmisana (P>0.05)
NnMIMAaesAnEravasIniifeufiaduadusmsdenisiiulnvesiunse 5 seu
Wuri 0, 2, 4, 6 uaw 8 ndw/Alandu Wuszezian 8 dani nuinbwidndgavelfFunastel
Hoddey Tnsseiuuunilideluems (P<0.05) tmtingaaeiineiadsinniiaaluganeassiady
wunfiFenluenus 2 niu/Alansu Alansy sesawre yaruaw (LaSuuuniligen) uasganis
naaesiiliermsiaduuuniidon 4, 8 uaz 6 n3u/Alaniu audidu (il 9)
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e . -
&W\‘ =3
%’m o

e S . SN saEmerorie, N\, SR

0 g/kg 2 glkg 4g/kg 6 g/kg 8 g/kg

= v A4 w W - o @
A 8 Auuaszdesneanmsiesukan el useaunigg

49.00
s GAATLAN w2 o/kg w4 glkg

=

3

=

(&

&

i

S

S
dosg

0 2 4 6 8 L
szaz0an (d1lan)

i P o owoda X v : = A
awd 9 dmtindfiinluvesfauassiliomseSuwuniligey

4.3.2 8M3150ARIBVRINILATY
nnmneaesinyinavesuniidouiiaduadluemsrenisegsenvesiunse 5
szav oA 0, 2, 4, 6 uar 8 nfu/Alansu Wuszesial 8 dUavi wuinhifimuuensnsedned
Soddeyn1eadd (P>0.05) semingavaaes (15197l 9) Jeeenadesiu Maw waznay (2011)
lafinwnaven1siasy Mg:Ca Tummwaaﬁwam'mu'ﬂu (Litopenaeus vannamei) WUINS
naaaswanlu 4 nquveaesslaun nquatuAnvienmsuni), 30:10 ppm, 90:30 uaz 180:60
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ppm eslutnadn 25 ppt MAwwunluwahwdngs 3-4 a3 Wunauiu 60 Ju
nusnsseaselilanAniusEnIyanaass (P<0.05)

/69)
D
w
o
(]

i

=-0.4663x + 42.9

as

R? = 0.6465

IAANTY

41.00

(

$NULNFA

40.00

39.00

£
]

38.00

0 2 4 6 8 10
1Fuanduniidsluating nfu / dlaniu

Al 10 pudiuSsewishminggavieduszauwiniidesluemnsvenunase

= s e P chJ v = = = ol s 1
M1319% 9 DAINTDARNTYUBDNIINATE (%) 'ViLEtE)Qﬂ’JfJ’ﬂ'l‘WﬁVIllﬂ']'iLﬁ'iﬂJLLllﬂUL‘ﬁEJJJIU?%G]UWN‘]

S¥AU Mg nan@Ean)

(g/kg) 0 2 4 6 8
0 100+0.00 St Tl 88.75+2.39 85.00+3.53 85.00+3.53
100+0.00 98, 15+ .25 91.25+2.39 86.25+2.39 85.00+2.04
4 100+0.00 97.50+1.44 Ol 255145 90.00+2.04 87.50+3.22
6 100+0.00 97.50+1.44 2. 505347 87.50+2.50 87.50+2.50
8 100+0.00 o) W2 2 87.50+1.44 85.00+2.88 85.00+2.88

ns ns ns ns ns

ns vaneda lidauusndniueensiitiadaynieada (P>0.05)
4.3.3 navesUsunauunii@enluaimsne Ca, wae Mg fazaulufifounss

(Neocaridina heteropada)
PinnIneaesdnenavesuuniifeniiaiuadlusmisdensasauvessiauaaidon,
Tnuvaon wazuunfi@ouvesiauwase 5 szau leun 0, 2, 4, 6 uay 8 nfw/Alaniy Wuszeznan
8  dUav wuiinisazanvewwpaideuwarinuva@enliinnnuuandeseninegnimaaes
(P>0.05) dansziununilifeufiazanlusafuese  lunduitaduuundienluems 2 nfw/
Alansunnnimaviaaesdusgiaiifudfameada (P<0.05) (Ml 10 uazAMi 10)



56

6.0
50 -
£ 40
=
aga
2 301
%
£ 20
@
10+
0.0 -
0 2 L.4 6 8
sunniuaniE@en luauns(g/ikg)
Al 11 Ui Ca, K uaz Me ﬁaxau’Luﬁ’aﬁ:ﬂLLmsﬂuLLﬁiaaﬁﬁwmam
M1914 10 US1na K, Ca uay Mg Tushrauase (%)
wIsIRLuAINg (%)
Mg Tuams (g/ke) ? -
K Ca Mg
0 1.54+0.07 3.88+0.07 O.ISi0.0lb
2 1.73+0.10 4.77+0.44 0.20+0.03°
4 1.74+0.07 451+0.10 O.lSi0.0lb
6 1.66+0.07 4.09+0.24 0.1310‘01b
3 1.62+0.08 4.29+0.19 O.14i0.01b
ns ns "

ns vianedia liianueansnsiuetlited@Agmnieaia (P>0.05)
* ynefia IanuuansnsiuetsivedAyeaia (P<0.05)



57

unil 5 asunan1snaes

1 9nnsAnnseyuateuasglupaumuududisnatu fie 10, 15 waz 20 d/ans
Junan 2 ey wuin sasnsiasgidvlannyanisvaasdliiininuunnsisededidedAgyiu
NeAdd (P>0.05)

2 PnmsAnmnsdesfuasylutandanmedidetui 4 via fe veulsl wysadlsfthen
yod Aaudy uay lulevea nuidrmmasdydvle dwiniifudusotu uaztadunmnm
yoafupseiidsseTandanei 4 via Ao veuldl v1uea Aeudy uay lulevea wuimnyn
nveasshiwnnsafiuegnadifeddaneadf (P>0.05) diudninssennievesiauasewuing
AnULANARuEityd Ay eEia (P<0.05)  lmswuiwiweaiishsinissengeiign
88.33+5.77 Wesdus uasihilanfetanBanne lulausa 40.00+9.01 wWesidus luszazinan 8
da9h uaznuidaduamatmin o gamgdl Azl Viinpeenduiiazansluh e
arafunsa-sa aneinsedne wazaradushs liuanseiuneada (P>0.05) FuiuFeansld
’J’aaﬁmmwmwuaalumm%qﬁqummﬁa’iﬁ'ﬁ’miﬁ"%ﬁaLLiaﬁé’mmﬂﬁiamqa

3 nmsneaesinwnaveiniideuiiauatiuemnsdenisiulavesiunse 5 sy
9uf 0, 2, 4, 6 Uz 8 ndu/Alansy Wussziian 8 dawt wuﬂﬂﬁwwﬁ'ﬂﬁaﬁLﬁnﬁuuﬂﬂﬁqmﬁa
nauillsiosasushouniidey 2 niilansu Sedmsseameliianaeiussninengimeans
aghaifoddiy (P>0.05) fuumsidesfunsemsiaiuuunii@edluenns 2 nsw/ilansu



58
LBNE1591999

algwa uiasidun uay ynyInd Usenuud. 2553, nsiuussmaudnsanluth Adideeds
foN1slaseAUln 9NN Sasmsuwaniile AuBveInITAENATIU  uATAINL
wUsUsIureuInieu (Litopenaeus vanname). AMAARINTUANART AYINEFNERS
UNTINGNEYTH.

yey3ad Useyuand Uaden loswas wazauendnd yaydnd. 2547. navesnsieSundeus Tu

ownsuay MswAsuiasaissadivesnadiiidssssuuian. medvniiemens,
AMILANENFNERS. UNTINEGEYIN. 64 M.

e Insawivsel weae Augnssa dn wde SaSen 1@AUS uas 1nAfl nanegmdans. 2011. wa
999N15L1ATULTEIN AEERTINISTENRNY LardnsINTRTAuTRvesierILIuulY
(Litopenaeus vanname). quéiiomsiamsiasdan i augyszus indeinumsmans

INT NTUNHUUAT.

auwne wiviyadia. 2552 aumwiiitemsusea. aasmallaBasinems daniumelulad
WIZABUNEHIRUNIITAANTEUL. 90 U.

Asaduzzaman, M., M. A. Wahab, M. C. J. Verdegem, S. Hugue, M. A. Salam and M. E. Azim.
2008. C/N ratio control and substrate addition for periphyton development jointly
enhance freshwater prawn Macrobrachium rosenbergii production in ponds.
Aquaculture 280: 117-123.

Asaduzzaman, M., M. M. Rahman, M. E. Azim, M. A. Istam, M. A. Wahab, M. C. J. Verdegem
and J. A. J. Verreth. 2010. Effects of C/N ratio and substrate addition on natural
food communities in freshwater prawn monoculture ponds. Aguaculture 306:
12736.

Balasundaram, C., P. Jeyachitra and P. Balamurugan. 2004. Shelter preference in
Macrobrachium spp. with reference to aquaculture. Acta Ethol. 7: 95-101.
Ballester, E. L. C., W. W. Jr., R.-O. Cavalli and P. C. Abreu. 2007. Nursery of the pink shrimp
Farfantepenaeus paulensis in cages with artificial substrates: Biofilm composition

and shrimp performance. Aquaculture 269: 355-362.

Cheng, KM.,, C.Q. Hu, Y.N. Liu, SX. Zheng and XJ. Qi. 2005. Dietary magnesium
requirement and physiological responses of marine shrimp Litopenaeus vannamer
reared in low salinity water. Aquaculture Nutrition11: 385-393.

Co, K.G. 2007. What - Why - How? Crustacea and shrimp in freshwater aquarium. JBL
Brochure.

DaBrowska, H., K. Meyer-Burgdorff and K.D. Gunther, 1989. Interaction between dietary
protein and magnesium level in tilapia, Oreochromis niloticus, Aquaculture 76:
277-291.

Davis, D.A., C.E. Boyd and D.B. Rouse 2005. Effects of potassium, magnesium and age on

growth and survival of Litopenaeus vannumei post-larvae reared in Inland low



59

salinity well waters in West Alabama. Journal of the World Aquaculture Society
36: 416-419.

Demas, P. 2007. Red cherry Shrimp. Tropicalfish Magazine. September 2007.
http://www.tfhdital .com/tth/200709/#pg92

Gong, H., D.H. Jiang, D.V. Lightner, C. Collins and D. Brock. 2004. A dietary modification
approach to improve the osmoregulatory capacity of Litopenaeus vannamei
cultured in the Arizona desert. Aquaculture Nutrition 10: 227-236.

Harpaz, S. 1997. Enhancement of growth in juvenile freshwater prawns, Macrobrachium
rosenbergii, through the use of a chemoattractant. Aquaculture 156: 221-227.

Mariappan, P. and C. Balasundaram. 2003. Sheltering behaviour of Macrobrachium nobilii
(Henderson and Matthai, 1910). Acta Ethol 5: 89-94.

Pine, H.A. and CE. Boyd. 2010. Adsorption of magnesium by bottom soils in inland
brackish water shrimp ponds in Alabama. Journal of the World Aquaculture
Society 41: 603-609.

Roy, L.A.,, D.A. Davis, |.P. Saoud and R.P. Henry. 2007. Effects of varying levels of aqueous
potassium and mnagnesium on survival, growth, and respiration of the Pacific
white shrimp, Litopenaeus vannamei, reared in low salinity waters. Aquaculture
262: 461-469.

Roy, L.A., D.A. Davis, and T.N. Nguyen. 2009. Supplementation of chelated magnesium to
diets of the Pacific white shrimp, Litopenaeus vannamei, reared in low-salinity
waters of west Alabama. Journal of the World Aquaculture Society 40: 248-254.

Shih,H. T. and Y. Cai. 2007. Two new species of the land-locked freshwater shrimps
genus, Neocaridina kubo, 1938 (Decapoda: Caridea: Atyidae), from Taiwan, with
notes on speciation on the island. Zoological Studies 46(6). 680-694.

Tan, B. C. and L. K. Leong. 2007. The truth behind the confusion: The identity of Java
moss and - other tropical  aguarium  mosses - [Online].  Available:

http://www killies.com/Truthaboutmosses.htm accessed on 2 January 2011.



Folasen1sideii 3 Padumnnmiiiinaeninaiayfulavestuaszatsny
Factor of water quality on aquarium dwarf shrimp growth

I#unugavyunisideann  sulssanausiuiu Ussdil 2554

U 300,000 UM

szEzATinm oY \Wouga1AL 2553 - Lieufiugngu 2554

wirenuuazganfiun1snside uesaayusn awanl E-mail: Khupphaekmitlac.th
WaNgATINgFAnIN1TUTTLY
awualuladnsndndniuasUszag
AnzwALUlaENSINYAS
anUuwmAlulaENTEIRUNANANANNINTAIANTEUY
AUURABINT LURAANTEUY NTIMNANUAT 10520
ng. 0-2329-8517  Insans 0-2329-8517

UNANLD

navesrNuunsa-ARaNI ARG LLa::m'mLﬁnsiamiLﬂﬁauuﬂm%’alﬁd‘umﬁ:aLLﬂﬁsmmm
%Un Neocaridina heteropoda Iﬂﬂ“ﬂﬂﬁmLgﬂﬁﬁ:\iﬁﬂmmﬂUﬂiﬂ—d’N 6, 7, 8 Lag 9 upzdannniiin
Auudin Wustesinen 7 St sensveaes wudtswuisdiAauuddardideduanumdu
nTA-A19 7 ANTign 937.5+74.7 0 umnsinsiuanandunsn-an 6, 8 wag 9 egeilluddynieata
(P<0.05) ﬁaumamaamﬂmﬁuwmamt.gaqﬁ&LLﬂsvafmmuﬁmﬂmﬁu 0,4, 8 uaz 12 ppt Wuszezian
24 %u wuth erandud 4,8 LLﬂu 12 ppt umawﬂmal*uNﬂﬁﬂmuﬁummaﬂaq wagluauAy azvinlil
N1IANEYDINIUATLAE muummmmumvafaaamwmmvam msiasdluhisndaudunse-
AN 7 LLBwNa‘tJEN?JEu‘lr'lm.lﬁ]’é]ﬂ’l‘iL’iliny]UI@]LLa-uﬂﬂ‘iWﬁNUﬁL‘UﬁﬁﬁUWﬂﬁ‘UmmLLﬂ'i a8
Neocaridina heteropoda mtm's“mu'm 20 7 dudwtin 0.01+0.00 niy Imammmmwamwﬂu
uansinaf 3 sz degamgll 27, 28 Uas 29 sdrwalliud unasyanIvinaesil 4 1 vdniaes
ﬂx‘lL‘LJU‘i‘”EJ“’L’]ﬁ'] 60 U wm'ma'i,ufﬁmmwmaaamam‘tuamwﬂu 27, 28 uay 29 oeALgadE &
u’muﬂmaam'}ﬂu 0.37+0.02, 0.41+0.04 uag 0.07+0.01 n3y umuﬂmwmum'}ﬂu 0.36+0.02,
0.40+0.04 way 0.06+0.01 N5 BMTITBAWINAY 56.25+2.39, 61.25+2.39 uag 5.00+0.00 wWasigun
auddU Sevis 3 ganisveaeaiinnuuandniuegdiduddgymeadd (p < 0.05) uaﬂ’ﬂ’lﬂﬁ"ﬂm%ﬂﬁ
fhdmaremsiauvasauiug lugamall 27 uaz 28 ssmiwaldeaduassiinsinunidl mu’lu
gl 29 mmwawaaluum'iwwumaaauwuﬁ muu’tumsLaaqmuﬂ'ﬁumnamwammuw
mmsaulmqamumﬂ 29 aerigaLTes qmwgwmmzauagiwmw 27-28.5 sfivalded
fdnfey: fauasy, fawess, aauninih, anudunse-s, Ay, gamgll



61

Abstract

Effect of water pH on chromatophores development and salinity on ovary maturity
of aquarium dwarf shrimp, Neocaridina heteropoda, were studied. The experiment was
conducted by observed the amount of shrimp chromatophore which cultured in pH 6, 7, 8
and 9 for 7 weeks. It was found that pH 7 could express the highest chromatophore
937.5+74.7 unit with statistically difference to the others (p < 0.05). The study on salinity
was done by handling the shrimp in salinity of 0, 4, 8 and 12 ppt for 24 days. The result
showed that salinity of 4, 8 and 12 ppt affected the ovary function, reduced the size of
ovary and cause to death of shrimp. Therefore, the aquarium dwarf shrimp should culture in
freshwater under pH 7. Effect of temperature on growth and gonad development of

aquarium dwarf shrimp, Neocaridina heteropoda, were conducted by culturing 20 shrimp
(initial weight 0.01+0.00 ¢) in 3 set of temperatures 27, 28 and 29 °C with 4 replications.
After 60-day experiment, Shrimp which cultured in temperature 27, 28 and 29 °C had the
average weight 0.37+0.02, 0.41+0.04 and 0.07+0.01 g, weight gain 0.36+0.02, 0.40+0.04 and
0.06+0.01 g, survival rate 56.25+2.39, 61.25+2.39 and 5.00+0.00 %, respectively. All
treatments showed difference significantly (p < 0.05). Moreover, temperature at 27 and 28
°C could enhance ovary development while 29 °C did not show any development. As a
result, optimum temperature for aquarium dwarf shrimp culture should be 28-28.5 °C and
not over 29 °C.

Keyword: dwarf shrimp, Neocaridina heteropoda, water quality, pH, salinity, temperature
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Al 34 Efsnandindesludeden ($e) wagidvn (wan) WWuaan 28 du
#u1 : Tume et al. (2009)

il 3-5 Wiadvesiinandiuialdesn Mdulaludeda (de) uaededui (va7) 1
53881781 28 U
111: Tume et al. (2009)
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o
1

nnsanezUlaswsnuesienaid wudrdenaidiiidedudsd dsingiidladdueg
wuuy sunsdiududidu dwfdidedudidunmun fdeddesndt wasiudindnszangegin
wWaendaiau (1l 3-5) uenaniu Tume et al. (2009) §ninimeaedlagdinsfidesludedin
° & v Ao oA A & oa |a o Y o 4 ) 2 S
undesludde nuindledunaass Wedtvinutes dnvaziduge Weruly 3 93lue Wedd
128 1 :‘l’ P @ 1 2 as
YAl TuLaznInsEaeunTy wazdle 7 Yu disdlinsunsnszateunn anunsauiulddaiay
(MW 3-6a, 3-6b waz 3-6¢ ) uazlunanduiuldianaimindedudsdan undedudedes wui
dieSuneasadedfivdunaumazn1sunsnszargunn wasein 7 Salus diadfinsunsnszatetesa
) Y 2 et o =3 & & = 1= i & = =
waean 7 Ju Wiadiavunadnas surududnuasitugalifinisunsnseareveadad (n i 3-6b,

3-6d uay 3-6f

awdl 3-6 Snuuzveadindvasfanaduinadousnidsuadlumunamden Wasui
AsidrnlussiuEmszezing 0 $alua (a), 3 Falus (©), 7 Fu (e) uay Seftudslud
fudvm 0 $alus (o), 3 Fals (d), 7 Fu ()

fian : Tume et al. (2009)
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4

Tomoji (1963) ivnasadsudfiuvded aduiussninededunuasdm mmaaﬂummm
(Palaemon paucidens) Iaeinfamgia L&T&N’Lumammunm L Hluaudwihmsiasiod 9niudieas
fedvrune 1 Halus udwinstaded duagvindniu 5 afe Femasenunindedidudunsiings
serevwnisindidonglufeds wsidoihfmsiaasiedyn Weddidudusaziiamsmad uaz

Tumsnduiudiediidudonazveaddiongludedem uasiinsvensiveadindidioagludd

2.4 wavasrnuidiunsa-ane fdswadons

HANTINARBIYBY Chen and Chen (2003) lavinsAnenludednunsiu (Macrobrachium
rosenbergii) IﬁEjmiwmaaumiw?ggtﬁuimluisﬁummLﬂuﬂim-ﬁmﬁ 5.6, 6.2, 6.8, 7.4 uay 8.2
WU 42 $u Thninuazanuens Sdeddgshnandainsiuiideduanudunse-a 8.2
MANSANYITEY Wang et al. (2002) wutds Penaeus chinensis agsonldan anudunsa-ng
7.0, 7.6 uaz 8.0 Tneilsnsson 100 Wasidud arnudunsn-sne 6.0 F8mssenagil 65.5 1Wedigud
uasfinnudunse-se 8.5 fdnssen 71.5 Wesidud dsluanundunsa-n1e 6.0 uag 8.5 fddfey
snifiaudunsa-aig 7.0, 7.6 waz 8.0 Vijayan and Diwan (1995) 51847ul391 fja Penaeus
indicus Tmnaasluanudiunsn s 6 uaz 9 flenmsgeune waydiethiaund wagiirnudunsa-
o3 7 Ay 8 Amnsaaenasulietheanysaiiariidnunsulased drsinnsiuemiseglunaigaa
Frarnmsmaasanui mmem tth wagsseenisaenasIuifigaveafa Penaeus indicus egfi
audunsa-ane 8

2.5 wavasgaugll fidenasions

ﬂmﬂaEmLtﬁaaammummmanumuamwnumﬂwml,avamwnwsvl,m Lﬂu{]ﬂﬂﬂ‘ﬂﬁ’lﬂfg
waammmmqmqLLawmaauammuﬁawamamiaumaﬁuaaaaﬂemu‘[,um ailmudndusie
AIFUIUNTUN VBRI mammuawuaaﬂmquﬁzuavma’luu'ﬂﬂuaaamayaqwamamsﬂu
915 nsine nstesemsiaznstuisvends Selkaifutuiiiogumgivesiuiutuuas
anaiilegumgfinenitdias (Chen and Kou, 1996) T,ﬂEwn‘l.ﬂqm'mﬂiﬂua'mq'mLasﬁy,muimlm
Tuthegaumgil 26-31 aernuwaldes (New and Singholka, 1985) Ui Niu et al. (2003) FAnwilagnns
deafafnunsmszerinaaiinuinilgumgil 33 ssnealdes fuiunswannsofivemisuay
U3lnaeendiaulddniniisedugamad 23 uay 28 serwadua way Tidwell et al. (2005) $18474
sfunswannsonigiulaldfdgungd 25 esmwaidea ewinfaiunsaiuiso
sanduiazanglUldlunszuiunisiumiuedduléa (New and Valenti, 2000)

gaawavAnE (2552) S1euimammeasinisiieuifisunisiuemisvesiarninuunly
wuiBamsiuemsiadeluusazilelunguilgamaivesth 33+1 ssrwaidea Ald3uems
sthadiuiinelunan 2 $3lus sguenmsunnidlund 2941 ssriwaidea (nguamUANTlioms
luszduiions 1 % vendmindlaglifinisiuemns) e 0438 ndunie Andu 36.5% Feae
donndestunsfnues Ponce-Palafox et al. (1997) fissruifaumuauuluiidedushils
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=

Bfu‘lﬁﬂllﬂﬂﬂ'J']ﬂ’]'Sﬂ‘UBTVHiﬂ"i]“’LWﬁJSJWﬂsﬂuﬁnﬂ Nﬁ‘ﬂaﬂ’ﬂmﬂﬂﬂiﬁ'ﬂ mwmmmmmﬂuaﬂam

1 U
a a

Uszansnmnisgesainis (digestibility) maammaaﬂumammu 29+1 DeALgalToany 33+1
ssrnwadea wuilumstasaslulawmsaluiunar Tusiuisassgamgiiliunnsneiu navegamgl
uazUinunsliswnssensialgyiulauasdnsinsseameresdsun wansfinumuiilugas 2
aﬂmw,wﬂm‘lunam 3 ﬁiwmmsmnwaﬂ:umsLa'izymuimmwam Turausil nguil 2 fimsaiyidula
mwammmﬂmumaunﬂuﬂaw 1 A gaumgll 291 aerwaldya ﬁlﬂmmsmuﬂﬂmmumwuﬂ
W8y 20.00+1.25 niuFauanduiuetnddudifgmeaiitungud 3 ualldnsnissenmegaiis
96.00+4.00 % Fafimuumnsnsedsitodfynsaditunduil 3 daulunguil 2 Algungiitngs
(33:1°0) dmsesgiiviadifigadeidntniade 1820:1.98 n¥uusfidnsinissenmed
91.67+0.57 % ludnmessmsnsuaniiovesdslungui 3 frvgefignfie 2.71+0.10 nasnmsfinm
waﬂaqqmwgﬁﬁiaﬂ?mmﬂ'ﬁﬁum‘mim'ﬁLﬁ]‘%zy,Lﬁuimé’m's”xmﬁaﬂmaLLazﬂmmwﬁﬂumngmﬁwn
wauunly (Litopenaeus vannamei) ﬁﬁamumsﬁnwﬂuﬁwﬂLLquuﬁluﬁﬁﬁmﬁ’ﬂmﬂﬂ?iw 10 ﬂ%’u

ﬂﬁﬁJﬂ’]‘iLﬂ‘iﬂJLﬁ]UIG]‘V]ﬂQU“U’N‘H’WI@ﬂMﬂ&J 30 D9A YA YE ﬂ’lUﬂ\‘lﬂiJu’]ﬂuﬂUE]EJﬂ‘J’] 10 n5y W'U’J’]'V]

ad o

unai 30 DIAILALT ﬂaumimﬁgmﬂmwLi'm'n'mawLﬁm’luammwmmwu (Wyban et al,

1995) LLma'ma‘Ulumsauma@,ﬂqﬁs&Jz‘[wam'mjmﬁﬂ‘manﬂuqmmmﬂumsmm wulalagans
sonaglunanglalag Kuman and Tufan (2000) 5’IEJ\‘1'I‘1,J’J"]ﬂ'ﬁLgEJ~35\1 Penaeus semisucatus 7
PNl 34 RAILTALT e ﬂmamﬂmmifgmuimwmmﬂﬂamaaaluamwﬂw 22, 24, 26 hay 30
DA LTaTd LATENIIN1TTOARTELNES 40% Lﬂnummﬂuﬂwmwmu‘mﬂa P. monodon mamw
amwnu 33 pernlades RSN seAmed (Parado- Estepa 1998) mm‘um P. Indicus fdeai
anmﬂumﬂmmsaaﬂﬂiwuaawmeswwmulﬂmmeu (Vijayan and Divan, 1995) wa
ﬂ'riﬂﬂmwl,amlmmmﬂummwammmmmmamﬁuﬂwmmvﬂummmi’lmmmimnﬂsmmw
mmmiaﬂulm%'iamaamvaulﬂmmﬂaawﬂmmmuaymlwﬁmawmsummLaauawuaaivﬂwm
HARBEUNNAY mmamam‘smfgmuimaammaa LLau,mﬂmauum‘ummLaamaaammamaamﬂmi

dnenilalifioeme fafldeuloudIEEREMESRIINITeAMETavana (Yasuazanly, 2552)
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Uil 3 gunsaiuazdsnng
3.1 gunsad
3.1.1 gunsainisheada 1uA gnaszanauin 15x30x15 wuduas dsliwesdvn mse
a1891N1 18 PVC 1A 2 1wURlunAS
3.1.2 gunsalnsenenn aun ndesameilondeundedianm yatiuduiuding
3.1.3 gunsniinaanimi 1A iedesiaanuidunse-se (pH meter) ndesiamnanAn
(salinometer) 1A3893A DO meter Lﬂ%@ﬁﬂﬁ’]ﬂ’]‘i@ﬂﬂﬁul.lm (spectrophotometer)

3.2 35115NAa94
3.2.1 msveaedil 1 msfnwssivenudunsa-ssfivunsaudenisiindvasiunse

GRNAY

3.2.1.1 WHUNSVIAEES

’J'NLLNUﬂ’]‘iW‘:ﬁE]&LLUUEﬁNE‘ﬂJy"SEﬁ (completely randomized design; CRD) & 4 YANT
nnand. loun amudunsa-eng 6, 7, 8 uag 9 wiasyanIsMeaed NIsvaaes 3 P

3.2.1.2 Ton1Ineany

(1) wisdnineass wazyaniveass  leednfusessnfouslndifesty  wuim
Ussanal 1.5 iguilaes $1uau 120 fa iteuuanmnudusesasganisvaassay 10

(2) astienansTidmiuuiumadiunse sdlnd Wdasazatensadaiiain 0.2 N
wisnlneninsadaidnduduy 3 Seaans wadudindu udausulsinestsily 500 fisdans 2ndu
WvansaslumauAuivas  wisuansazateaisusius-luniusiunlaeldas 2 tlefe 0.2 M
anhydrous sodium carbonate 4a% 0.2 M sodium bicarbonate Inenauiulusnsidiu 45 faddns
Wag 5 fadans muddiu antufuunsseindulily 200 faddes wdSuhluduluriadu
a3

(3) amUsummnunsassueniniiideiaresslumienenss ldanudunse-
daft 6, 7 uay 8 lndldansazarensadafitn 02 N Wususu wasflenudunsase 9 1
ansavarsansvalus-luamsvaiun  [Wuiuiulaglumsyuiurzrsee  veaansamihennaey  taell
38e pH meter AeeInAmuTTeemudunsa-seniifesns Sneshnisuiuyniu Yuazads
AaBANISNARBITINYA 7 §UATH

(4) nsifudied Taedufaesiannmng mieveaes mieas 3 M Weludeguse
n&as stereo wuudegUld Tnsmeuudiriome vhnmsdegudunmiazada Wussagnan 7 duaw
Fuimnudeduinudi wasideyednaudeddtulduvhmsmageunieadi
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3.2.2 Msvaaesi 2 msfnseduATILALTvInzaudens A asilivesiunase
GRIINGH
3.2.2.1 WHUNIVIAREY
’mLawumwmaatmuauamum (completely randomized desugn CRD) il 4 YANIT
naaes Wi Anuduiisedu 0, 4, 8 uay 12 ppt Lmaumﬂmimam W13 sm
3.2.1.2 Tonveaes
(1) AafaesTmadly iusingSslidaau sunnusvanm 2.0-2.5 BURIIATLAZNSIAEY
Fuasinsinsianvessilisuu 5 & deyamsveaes feeq Usueadniuay 2 ppt uld
SEAUANULAL 0, 4, 8 uay 12 ppt LgaaﬁQLma%?L@ussaaLaaﬂ 24 Y
2) Suiinmmdnemsiaueessld  Tnedfavesiundenmdlishondes stereo
ynq 3 Su westhamdedarestluusasssiuanudniuieuiisunsivisuasesselin
ARTIZNE
323 maveaedii 3 msnwidatesgamnisensigiuln Shisen nsiRTeNTad
duiug uasdnvaiziloidowadduiusuesaunsyanoa
3.23.1 WHUATTVIAGEY
TNLLNuﬂ’liwﬂaﬁJﬂLLUUduaugiﬁﬁ (completely randomized design: CRD) 1agkuanns
neantean.du 3 ﬁﬂﬂﬁwmamﬁﬂqmuqquﬁiugﬂmeiwﬁ'uﬁ’qﬁ
yansvaansdl 1 gamind 27-28 samuwaldee Feianastlulmananainudaily
aolilugua
ynaneaesil 2 gumndl 28-29 ssmiwaldes Wesdauestlulvawanaiinly
BV HITRR
YANINARe 3 grumadl 29-30 avrialys Aestauasriilnananadnasstily
@Ummumﬂaammas
wazypnnaes 4 41
3.2.1.2 |nnaaes
(1) wisulWnauan 41.5x18x2.5 wuiuns wisgdiluiinan $1uu 8 21 AU
L?‘IUN']FI‘UEJﬂa’N 18 LgURLUAT
2) wisumauzgnanainaung 5 ans TahasUlumeusaun ¢ Gs Taadulriuiieone
718 udmhmousluassluguanunn 50.7x93x48 wufns sesumuuzieiu gnueafuveuld
waldaalulunmaue
(3) dunauAseduIu 20 mmaimawumwummmuﬂ'ﬁ“mm 0.005 n3u lion e
maaﬂnmLLaJmemima'n‘smmuau 2 §fe 1ian 08.30 way 16.30 Wik lusewhensdsadey
feni 50 Wosidud nn 1 aﬂm'm L‘U‘LI‘S"EJ”L’JH’I 60 u
@ sadadminfiiuguiaznismevesiusiasganisnaasaiieduganisvaaes
mﬂﬂguﬁw’fau“aﬁ'l,ﬂmmmmmumunwmeut,l,aymawﬁumamﬁaﬂ
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(5) leduaanimaseafuiagefauassyngamsnaas WeAnundnumzmaieide
TnerusumeunIBUIRsEILTEY Humason (1979)

(6) Tesrzainmniniinng 1 #Ua1v a1uEnislu standard methods for  the
examination of water and wastewater (APHA, 2005) Town woulanfle-lulnsiau (NHs-N) d@au
gaunfil (temperature) LarUSunaeendauiiavaneluth (dissolved oxygen; DO) Sashewedas DO
meter autdunsn-Ae adeia3es pH meter

3.4 mydRTwdaya
o v v a ¢ aa a g . .
HaN1sNAalANIILAT IR NERA LagTATIERANLLUSUTIU (Analysis of variance;
ANOVA) uagilSeuiisuaaislaeld Duncan's multiple range test Aaluswnsu SPSS



76
unfl 4 HanNISNAaBIRAZIANT

4.1 mansanenszauanudunsa-ssfivanzaudensiiadvasiauaszatsny

4.1.1 Swudeduuddiaesiidesdussiumundunsa-ssaiy

wan1sAnwanadunsa-sudensindnusinduudditaress wuheudunse-sad
wasonsiiasnudiaduuiinuassuananegiideddgmiaia (p>0.05) Iﬂ&JWU’JﬁQLLﬂﬁSﬁLgﬁJQ
luhideudunsasne 7 sildiediAatunniigauassuoudedazanasdienudunsa-ss
anadaliauLanseiustditiddyyeada (0>0.05) Tnsenudusmannaeyhldadifnty
tooninhiifanmdunse wenaniBmuisnaudeduuidarestisiuiudeng vt
(51971 3-2)

= [J e o a o as 2 el & < 1 | s
M1T19N 3-2 mmummavmmmmwaaqmaﬁwLam’Lumwmﬂumﬂ—mamaﬂu

=1 1
ANULUUNSA-ANY

syazaT (FUe9)

6 7 8 9
1 213.14285"  461.8+79.9"  344.7+518%  288.2:44.8"
3 385.2+18.3°  421.7+¢73.1"  4458+550"  316.5+50.8"
5 422.8+729%  586.8+40.4°  A795+68.6"  257.5:35.6
v 62674731 937.5474.7° 703.5170.8ab 385.6+80.8"

s s A ! s 1 Qs aa
wuNewme : SnyINeIsIngunRniululveulaAsllmULANA AU EER (p>0.05)

HANSYIAARUNNERRDINASNT 32 ansadinasmnsiianSoudieunuuandnves
wiagsysumnudunsn-ane Banuinlugneduad 1, 3 uay 5 Salddiusnuunnsnsldogadaia usd
dowhduawid 7 wuamaansnsliegsiaeu Tnefiamdunsesne 7 wuswoudedunndige
uazaudunse-ang 9 wuhildwudediAadostign (nmi 3-7)
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2 1000 -

aag
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e
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“é 600

3 500
=
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ot-
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1 3 5 T
szeza1(dUuani)

= ° 2 a @ = el o & - T ) P
AINN 3-7 "UTI.J'SULNﬂa‘Uum'ﬁ‘UBQQQ%W@??VILﬁUQI‘uﬂTﬁJLUUﬂiﬂ-WWQWWWQﬂuL‘UU'iﬁElﬂlﬂﬁ'] 7 @uan

nansnaapITiulaNAuasuuiiiueesinndeds LI ML Adlng
Tuagiiusunivdusiieg teiuess Jusnudadluumagusnuansiaaiu (ma 3-8, 3-9, 3-10
Wag 3-11) $189UYB8 Wang et al. (2002)  $1841ul¥31 s Penaeus chinensis anininagsanlen
Tugsenudunsa-ang. 7-8 Fesrgrusnaniuaenndasiuues Vijayan and Diwan (1995) e

j- i 4 . ¥ = = @ sl ol a2 [ & e
s1e0uli9 A4 Penaeus indicus Ww3ndulaudaustauysaiinananduninnig 7-8 widindmsng
Lilddunaunanneuiunsa-maiissesnaiey  fdidvswavesdiuvaiveamhenaaeilddun

v W
= ol

FanuassMassludeninudyy elddnay  dullswnnravesnisusumiidiuanmwinges
Fegoanaeaiun1sANwITeY Tume et al. (2009) Ainaasstifenaiiudedludeduny nuianyue
voudindiidautesas  vumvondefanas  lazdledlinisuninszanetes  wasddenmdaafiv

= o " : o & ad a 2 aa &
N13ANEIUDY Tomoji (1963) WuNwzla Palaemon paucidens Adssludnuden Wedndud
WAIAANTSUAR Uavidnal ivliusngddaag
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o 19 = o w v PP o i @ ¢l
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4.2 Wisfnwszauanuhuiimanzausentsisuulassilivasiuaszateay

nansvaaesiavesimadedunnundy 4 sedu T6uA 0, 4, 8 wag 12 ppt 9INN1MARBS
WHusszioa 24 Fu wuihfavediaunsnegrenldffianudy 0 uas 4 ppt lusswinmsvaass 7
arufi 8 ppt Bununisaneluiuil 12 vesTufiviinisveass uagludiuvesanuidy 12 ppt wui
favesiSudnsmeluiui 17 vesmavaaes Samsmevnngluusnanilndifsety dnvaesl
yosfaesilunnufy 0 ppt  SimsWauiund wilumnudu 4, 8 uay 12 ppt Wlevihs
Wisuifleunaannismaaeanuinfliddnuasidnas (nwdl 3-12, 3-13, 314 uay 3-15) 1iosan
anmmwndeslunmdsdlimnzay hlslvesiiliamnsoiauld downduvesdidufanida
Tumsftaglifsanunsaimunidldldfduassemgmelfanminadoniivunyauronisfsdia
Wottazanunsaimunslelfauysaindouiiavaisfilaieldlunsiuiug
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wansnetuegsiiTeddynieadf (p<0.05) Fs8nsnsseanievaatiuasy agil 56.25:2.39,
61.25+2.39 Wa¥ 5.000.00 Wafldud amddu (A3adl 3-4) nnsdananisiasaiulavests
uasenuin Weidsafauszesm 30 fu fudldnsnssenmereudiegslunnyanismaaes usitile
vmsidedeiliuszesiann 60 Tu SnsnisseamevesiuasziifnsimssenneanasFen Jeluga
MInAaDdl 3 9 ﬁé’miqmﬁaﬂmaﬁﬂﬁaﬂ a”uLﬁmmmﬂiuﬁuammﬁﬁlﬂmmxamiamm%ﬁglﬁulm
uananiiiswaudiluds P, monodon mamwamwﬂu 33 eernigaided Jdnsn1ssonniedi
(Parado-Estepa, 1998) E'{’I'Vi‘i‘Uﬂﬁ P. Indicus ‘wLaﬂwamwﬂuaaﬂaﬁluumiaaﬂﬂswuaa'*uuu.@m'ﬁ
Lﬁ}sfgmuimlmwmu (Vijayan and Divan, 1995)

A15197 3-4 SasInTsTeamBLazAl + SE vedfeuassitindlugnngiguluuiinneu 3 seeiu
Misresian 30 Yu way 60 Ju

. N AiaREsIuIU .
Temperature =~ ATUIUN > e ans19am (%)
Treatment 4 = L. auqrﬂ (512)
(&6 LSHAU(RA) > > = =
30 M 60 U 30 71U 60 U
1 27.00-28.00 20 16.00+0.70° 11.25+0.04° 80.00+3.55" 56.25+2.39°
2 28.00-29.00 20 16.50+0.86° 12.25+0.47° 82.5+4.33" 61.25+2.39°
3 29.00-30.00 20 13.05+0.62° 1.00+0.00° 66.25+3.14° 5.00+0.00°

o o/ ﬂl J ) 5 1 4 s Qo o aa
vinewag : Monvinudnguiiieiuluuisiansanuiandweg s figmieaii (p<0.05)

4.3.3 gauunadinuaunIwii
HaaINNIINAaeY Wevhmsidestaasy wesvhmsiiunaveguvgil Aeendiauiiavasly

U
o

11 (DO) LLauﬁhmmLﬂuﬂiﬂ—ﬁm (pH) 1Wuszaziian 60 iu wudﬂammuu%ﬂaEJ’luLLﬁiawmms

U
=

V\ﬂaaaumaﬂw 28.30+0.13, 28.38+0.13 Uaz 29.71+0.04 ssAmngadoa A1a1udunsn-na
6.71+0.10, 6.70+0.11 Uag 6.92+0.09 uay V3unaeendteuiiazatuluii (DO) um 5.19+0.11,
5.26+0.07 way 4.98+0.21 ﬁaﬁﬂ%'wiaﬁm AMETU (PNl 3-16, 3-17 uag 3-18) Tenmzn13dud
Y892nTLRU (DO saturatlon) wamwm 28 DIFTALT A mumﬂimmaaﬂ%Lﬁ]wavma’l,umaw
7.81 fiadn3unedng LLamesu,mu 29 DALY %vum‘dimﬁueaﬂszmmwaua"ls’l,umaw 7.67
fadnsusadng meaaﬂsuLﬁ]uwavmaiuu'lﬁ\lmnﬂmimaammmmﬂmmmu mam'muaaﬂsﬁmu
azangagtioy 1Sand dhilgslaidus (unsaturation) gamglivziinaronsissdinvaa Lummﬂm
ﬁ)ﬂﬁ]ﬂ"luﬂamaaaml,aamau (poikilotherms) mam‘wﬂmaaiwmaammﬁ)uLUaEJuLLUaa‘lUm:u
amwﬂmmm ammumamaﬂmmaaﬂsmuwauaﬂsflum IﬂmvmaEJuLLUauUngmﬂwﬂwuﬂu
amwnum Luaamwﬂumawuﬂ'imzuaaﬂm%uma sangluifiazanas uanantlgaungiidedl
AuduRusiuamanulunsa-aame nfmﬂaLnaammuawum“awammsLmﬂmmmlaaawﬂu
mﬂmmﬂuﬂim-mmmﬁwumulﬂma 1151891U¥83 Chen and Kou (1996) Ingaungildsnananis
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Falasansideii 4 AMAMNEIMIHONMINAUAYBINUATEEIIY
Feed quality for enhancing color of aquarium dwarf shrimp

Idfunuganyun1sddeatn  suussinouwiuiiy Ussdnld 2554

I1UURY 300,000 UM

sEEgIanTianTTIse Wlaumaaw 2553 - Inpuiueey 2554

wieILAZANINN1TN1TINE AT ans Uadin E-mail: kbjatupo@kmitlac.th
VangaTIMeImanInTUTTLe
awaluladniswdndainazyses
AunALULAENTINYRAS
anumalulagnsyasundaninauymsainnszds
AUURABING LUPRIANTEUN NFWMINAMIUAS 10520
3. 0-2329-8517 - Insans 0-2329-8517

UNANED

mﬂ%'LLﬂT‘iﬁuaUﬁmﬂmaﬂm'gﬁmNﬂmmm'ﬁﬁﬂ&ﬁ"ﬁLLﬂwﬁmmvﬁuﬁu 0, 50, 100 uag
200 un./na. Whuaan 8 dUami wuhduwassituesnauualsiiussdainaena ndesiiaau
VDud 200 un/nn. ﬁﬁmﬁmaﬁlaqﬂﬁ’lmﬁﬁu 45.18+1.27 feAn3y, sn3150m 99.75 wWasidud
way Usinauelsiuesslushfaunsy 200912123 nfudenlandu dlevhdeyauniouiiisunis
adfnuindinuusnansegedifuddymisadnseninagenisunasd (P<0.05) nisldualsfiuead
Juaseviissiuanudiudi 0, 80 Lax 160 un./nn. Wulan 8 dUami wuin ﬁaLLﬂizﬁﬁummi
nanualsuetadaaszd dsesuamududy 160 un./an. fhimdniedegeineg wiify
35.05:0.16 faaniy, dnsen 100 Weddus waz USuinualiviveualusaiiunsy 88.37+6.58
nfusioAlaniu WeihdeyamiuSsuidivuneadfinuialinuuenaisedilited iy uaia
sewianTanAaes (P<0.05) N1sAnwNaTesasafiAlUAausansInTATaguasn 1AL
oyyasasrlufunss ngldasadaumiauiinnuiiud o, 20, 40 wag 60 wn/nn. WWuan 6
&Uai wui msazausiningualsiuessauazuaauludiuaseliinnuwenssiued el
Yuddeyneada (P>0.05) ludlaigaiinevasmmeassfauassiitinisldasadnunauiny
Wudu 40 uaz 60 un/nn. ShwindfifRuTuRTige Wity 67.043.9 uay 67.7+4.1 fiadndy
iy uanAnsanmsliasaimuatauiinndidy 20 1n/nn. wezgaesuau ShvinisTen
vasfauaselifinnuunnsnafuegaiite dfyn1eadia(P>0.05) minaaeauauansalunis
Sudafisemeidondinduvestusiu wuin finnuuansreiuedeiifbdfynieain (P<0.05)
Tnsfauaseildfumsiinauaisiuniau 20, 40 uaw 60 un./an. fanuannsalunsguds
Ufifseunesdendwturesluiuligandiganiugu dawviidu 0.0049+0.0004, 0.0041+0.0004
was 0.0045+0.0005 lulasluavesarsunsgiudadalaueadlen amd1au wasdmiunisfing
Wesidudanuaunsatunisiueyyadasy 2,2-diphenyl-1-picrylhydrazy(DPPH) v89rsuAsy
wu frnuuansatunsadfosaiifodidny(P<0.05) Tnefauaseillduemainauansium
w60 wn./nn. dwesidudnliuaiuisalunisiiueyyadasy 2,2-diphenyl-1-

2/

picrylhydrazyl(DPPH) gaflgm ffwvihiu 7.41460.1617 wWesidust nisaaesmaifeafanass

q

De
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femsuaslalnguduomnsiirududusiniy ¢ s2iv Tédud 0, 10, 20 waw 30 un./nn. 1u
a1 6 dUai wuingaAugy snsn1ssengegawitiu 53.75 +1.03 Wedldud sesamnAe
seeulalmenudl 10 wn/nn. Senadewirfu 5250 £2.10 Wesidud dauwandieiusgas
Todfyn1eadin (p<0.05) Tnsasnuanadetmindsiisedulalagd 10 un./nn. fegean
Windu 42.2:5.0 fadndu Sefleuuansreiueteditudfamieada (p<0.05) duthuinderu
fisgAumvuauuazszaulalagiudl 10 un./nn. fdduadouiniigainfiu 0.42:0.046 uax
0.42:0.060 n3u (p<0.05) uazwuiriissdulalnguii10 un/nn. fdedsdwiunsuvesds
Aveugedn Wit 9.75:0.65 Wosidud dwdafeveniminasudazamuiissdulalngu
10 un/nn. fiAngegaivindu 5.20.5 Sadindu dannuunndisiuegreidedrdgynieada
(p<0.05)

Ardnfey: Mawaszaney, 9msy, ualsfiuess, uatay, lalngu

Abstract

Using diet with-carotenoids from marigold fed shrimp at concentrations of 0, 50,
100 and 200 mg / kg for 8 weeks. The result showed that shrimp fed marigold
carotenoids concentration of 200 mg / ke had average final weight 45.18 + 1.27 mg,
99.75 per cent survival rate and total carotenoid 204.91 + 123 g per kg. The data
showed a significantly difference between treatments (P <0.05). Using synthetic
carotenoid concentrations of 0, 80 and 160 mg / kg fed shrimp for 8 weeks. The result
showed that shrimp fed with synthetic carotenoid at concentrations of 160 mg / kg had
average final weight 35.05 + 0.16 mg, 100 percent survival rate and total shrimp
carotenoid 88.37 + 6.58 ¢ per kg. The data showed a statistically difference between
treatments (P <0.05). Effects of betalain extract on enhancing pigment and antioxidant
activity of shrimp were studied. The betalain concentrations of 0, 20, 40 and 60 mg / kg
fed on shrimp for 6 weeks. The result showed that the accumulation of carotenoid and
betalain in shrimp was no different with statistically significant (P> 0.05). Final week of
the experiment, shrimp fed betalain concentrations of 40 and 60 mg / kg showed the
best weight gain 67.0 + 3.9 and 67.7 £ 4.1 mg, respectively, which differed from
concentration of 20 mg / kg and control group. The survival rate of shrimp was not
significantly difference (P> 0.05). Lipid peroxidation test showed statistically difference (P
<0.05), shrimp that fed with betalain in diet 20, 40 and 60 mg / kg were able to inhibit
reactive lipid oxidation higher than the control at 0.0049 + 0.0004, 0.0041 + 0.0004 and
0.0045 + 0.0005. micromole of standard mallal dialdehyde, respectively. The study on
2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging activity was found to differ statistically
significant (P <0.05). Shrimp that were fed betalain 60 mg / k¢ had the highest
percentage of DPPH scavenging properties at 7.4146 + 0.1617%. The experimental diet
supplement with chitosan at four different concentrations of 0, 10, 20 and 30 mg/kg was
fed to shrimp for 6 weeks. The result found that the control group showed he highest
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survival rate 53.75 + 1.03 percent, followed by the chitosan supplement at 10 mg / kg
with survival rate of 52.50 + 2.10 percent with statistically significant (p <0.05). The
average weight of chitosan supplement 10 mg / kg had a maximum value of 42.2 + 5.0
mg with statistically difference (p <0.05). The total weight of control group and shrimp
fed chitosan diet 10 mg / kg showed the highest weight of 0.42 + 0.046 and 0.42 + 0.060
g (p <0.05), respectively. The chitosan diet 10 mg/kg also showed the highest average
amount of shrimp shell 9.75,+ 0.65 percent and the accumulation weight of shrimp shell
with chitosan diet 10 mg / ke fed eroup performed the highest 5.2 + 0.5 mg with
significantly difference (p <0.05).

Keyword: Dwarf shrimp, shrimp feed, carotenoid, betalain, chitosan
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Unn 1 unun

Iuﬂaﬁ;ﬁ’ummﬂwi'smlﬂﬁﬁmﬁmmlﬁﬁmiﬁnmaé‘f’;mﬂﬁu dosmnwssallsithaeeuild
Useumnussluguan uazwssalliinduiifensislutassinssemea villdyadmsdieengeiiy
Sovdnuumsied wariiluwnliuiisveednniuten  dagtulusausematioefisniitey
funnde mtngnsailithiisnanussenssalitheinie varnvensguuuuuarddu ede
funsdaenu Tnefitaeunadnuasfimerumnnadndudulssneuligi#indnunndy fs
anevuunLEn (Owarf shrimp) fiteuazinannvansuie sfiafifloudes Wad Caridina spp.,
Neocaridina spp. :ﬁaag’lumaw%”; Atyidae %‘fqf’jqLwéwﬁﬁ%ﬁwmaﬂn@iwﬂszmﬂ 1Bee weds
nsthnzdsslivszauanudidaiiiass duiuiievinaiuivesiuassasnuiil
IUPUATANN A LTnaARaen1s IngfauIsnsieiuiimnvaud miusuaseaney
walianseyuiafidwrsaiiusnisen Jeduqmamih Hufiemisiied tefiunandnid
A a1sddedinnaddyildnaneims ansdfidion fe uaslsiivesd waziumiau saudls
lelpgmiitisifinauuduswendiands

FadunisAneafieiinuualsiuesd wenau wazlalneudimanzadldlunisisdne
udsadegunmaesialaiiussuuiueyyadass nsfnwdindniireulusuamly
nswanmadanadtsfaueszaeny WeyeriludmidaddelUluswen wazdaduannis
thidhansiarzifldlumaidRonimesiensesemednmanils

1.1 nguszasd
1.1.1 fefnumSinnualsiusesivanyauson mandve sfauesyaig
1.1.2 WeAnwSmaiusiauivmneausenisiannduesfouasyansam
1.1.3 WlefnwiUmalelnauinsauson swaufvesfunssa i
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UNN 2 ASIBNENT

2.1 MszausIAIng A

fafudnififlaseanaquiamefedssiusunselifudduaze Toaznelu maudls
Faelunsederlmresndunie WedudyAulnesinmafivsundiuazasnasuvieadn
Wasnfafievengrnavesiumeaiaudenlulun Ussaru (2537) nenuiissaingiinuly
frfedlamuietestunmanifvesdenuasnsaadindviearsdiiiordesiunanela wu
sllnadu (hemoglobin) Blulyeniiu (hemocyanin) wazans@sus ludendsiansusznsuwan
pfiu 9a51997n9u epidermis tieunaausa fdnvadueaduns wiv wlansmindounaides
ArsusuuvTLiulaRuin o-type lusssuwadninguefandeuiiarmamnsalunisainans
Alunquualsiiuensldies efdar (2566) seuhudindsmnelusTanfaunsaaingsa
ﬂauLtﬂiiwuaamwaﬁmimmswm’lmmﬁu 3 vila lfud yWleueuiu lasglaluuouiiu wasiuiun
Tsiiu AamusssuAeelifuarsualsiuossmnemmsessnd Wy awmsie widwmiudeiiling
meaﬂﬂmaLaquqmmmun‘memIswuaam"’Luﬂsu’umm ﬂmammiaﬂqmm‘[imaamaq”l:u
Tupnsavinarensiuaug el snsn1saenasTu warUsEAnBaIwn e aAuTe (5ins,
2540) iammmwwu'l,ummuaﬂmmﬂawﬂ,‘wmﬂaaumamuuawmumasmﬂiviwﬂumiﬂium
Widhfuanmundesasdanravenivasdiogedouavuinaiiisdudazaials el
ssrinninulufauteenntiu 2 Usaan Ao

2.1.1 wihfiindntsusnsadniuaiuld 1wy ualsituees (carotenoid) a158a1
(melanin) wazansawan iron porphyrin siwthiliAeafunsmeta

2.1.2 llanunsoseafiunsaiintinesfumniveddy 1wy Slulyeniu (heamocyanin)
(Useanv, 2537)

2.2 undeansditldludndia

2.2.1 ualsiiueed (carotenoid)

walsiusediduarsluanalualgnsnaaail CoHss Hgaaudidulusiniiiuie
(provitamin  A)  Aeiileualsfiusssunndaylfinfiuie Feufaserdenndunieludy
uelsfiuosdudgyaedndnbudunsiviin (ruby=red crystal Llavaneluhusazaneludai
avaneduvind ualsfiuessawsngnaendladladislngpondiaulueinia 1namisanuunlsi
veesldvlumussuniluiivinidddumdesuaramie 1y fiaves uasen wazluamine
\u AaeLsaan (Chlorella) wagguidieaan (Dunaliella) Dall et al. (1995) wax Lorenz (1998)
ﬂa'n'm'saLmLszjauua%mmauqlummmaaLﬂ's'lvmmiwuaw”lﬂmmaunuwwmvlmumﬂ
sAue NS SN (2500) waw Fe (2502) neauinyiilsifuemsssauen Wy amsne auil
nnsavanansualsiuesslusienzingg wu m wWien fu den uasiily Taoseatngmarii
ansUssnauidulelasmiveudussiusznaundnuazilassaineineglunguinniunesiivesn
(tetraterpenoid) ansuelsfiuasduananyliinddunddaihmihilunisadseineuagssuy
Qifufusae wndnithainasnguuelsiivesdonvesiilissuugifufuuazssuuduiugll

U
ar

Waunls Kawakami et al  (1998) s1891U731n1591A@5kALSALEEATDILAUNEZLE
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(Pseudocentrotus depressus) ilfuszannmvesnalnnislesiudranawwaseioazlunis
dunugladiaun Falmseasuelsiiuesdiuiivatsuuy Ssednd (2505) oBuroiunlsfiuends
TassaiefiupnsnafueenluenvereglugUaeenildidulnau wu alaladu (lycopene) Tugd
Adurenan Wy wumualsiiu vieluvesnduiifieandiou daldurnguueulniia (anthophyll)
1 WU (canthaxanthin) vieuadnuwufiu (astaxanthin) I5ednf (2547) aunen
welstiusesanunsasuuneanlailu 2 nqu fie hydrogenated caroteniod derivatives #3ongu
wals#iu uag oxygenated caroteniod derivatives visenguuaulnsilad loun
22.1.1 walsiu (carotene) Tnianavesualsiiuduamsusznaulalnsaniueuds
Usenou feesnonvesmiveudousofuluassnideiussifsraduiviusy uasiivane
Frmileitensaeiuvuaziiormenvesrsuswniziuduag Sundt leleluui (onone ring) &
wenlidu uwoanualsiy waalsiv unuuualsiu waslalalu (3nd, 2545) unlsiiudy
ansinuldannluinuasnaBiiauns d wies uasiden vnsunglésuansifadefuduim
2 FUaniamdansazasuasyiiruiaumin esindesduansualsivagdesnanninmeey
naeana warasiiiRadsu Sudivissdilasameiindauagzii inaansatesiuls
LﬁmLm'*wqﬂﬁummiﬁﬁaﬁmiﬁﬁuaaﬁ M ezAeg | Usuanmuazndunndulnd CGiséina,
2547)
2.2.1.2 usulnlad (xanthophylls) iuansiiAnannniiinsendiauidilululana

voualsiiy woulviladiluualsfives andunuavlumnindliunddldin Hencken (1992)
wuhwsulvitadiiuunasansdluewnsla daulvgesgndaindvasanlufionazldlngl
\Wasusy udilusulviladunsshanusafissAsuduinfuelduasdaluumddlulduayly ans
Tunquueulnitaditeulfifiuensised 1dun ueanueuiiu Lazuaunusuii

2.2.2 @3uelsfiuoUA9INYBIADNATINTEN

amsed (Tagetes erecta L.) Whilifssduflaglunad compositae amnsawseyiulald
ludaur1eq - vewilan - aensnddesdilnudvainvate 1y wdey  ums 4y
dudy wamhniadu anadesiinumndl 2 anewug Ae afiica aztec (T, erecta) way french
marigold (T, patula) Africa Aztec flnondnide uazddusuinlvgdau French marigold iinan
vundnifureniisafunendlasundudreglvnen 2 wed fe Fmdomdoddy uazdums
amZonduiufiudlesdiurmnuspmadingln (Mexico) finaanuignldidusiuiios lunen
amiSasEnnsauwaniduveusve %éat,fluﬁ;%}'%’nﬁ’u’tu% Yfunenanides (tagetes oils)
amnesilinaluemmsdn nifeiudluldunuasiliidedfindes uasdiisenidosnn
nenamFesanIndindliiudaidavarsviiamu Tuds Uauwwaueu uaslames

ansdlunannides nenanaenduunaiwsualsiuosdssmmAniuiuings giu
(lutein) WuensAvdnlunenanides uarernillsiuniia 85 wWedidud giuduasuilidunduves
weulniadadu 1 Ty 2 nqudesvesanlsiiuoed uay usulnilawfuasdinuniignlneianiy
penndesdduesivnausulniatssnn 12 nfusedlanfunenuieiuly gituiiwuly
sssuvAvreylugUves Leames (ester) loamesinuinnlunenaafes fe dimyristate,
myristate, palmitate, dipalmitate wag stearate Usunavasanlsfiunasusulnilassuniey
1 anuduvesdneninenduaendimdesesiviuaueulyiatesian wazaziivSunauiutuly
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ngu nendwdesendy aenddu uaznondua muddiu aenaTiFedasidusziiviunagii
A fiNnnInend@maeteauiie 200 w1 alsfiuesdaiunsnazatslalulutiu (iposoluble)
Tnganunsoavanelalushazaneildazaisluiusingg 1wy ozdlau weanesed laeiia Sies
uazlenisy gaamnssumsaiausulniadinannagldisnsuludinhasawadn Faiaeudn
asusuladalig (carbon disulfide) wassinvinazatemaalsa (chloride solvents) @unsaanaen
Tsiuoeldafiaausliiduiidendosnnannsasemeldedmndhivuazdemmiduivgsios
Wuusnaisiinedanisin pre-treatment fsioulwiliviinausulnilagiiigauaznisin
saponified ¥ibwUSunaugulnilaninnii (non-saponified) (edwusde \HoussIu uavane, 2562)

2.2.3 grsumiau (Betalain)

grsiunnawduaisatnainsssusafnvuinlufviiddaiaues ldud Susu
Carryophylales wazdudiu Basidiomycetes unsniln wusnnluasd Cactaceae ansumiaudu
asiihilaseuiuesduszneuuasannazanmiild ansuniiaulssneuselasasoen e
winlwpniiu (Betacyanin) Wussaingununainanassudliveinsaiuniaiiaiu cyclo-
DOPA uaztum Uiy (Betaxanthin) Wusspdng@maaiinainnissiiivednsaluaaniiniy
nsnoziluiidulusiuuaealaalusiiu (Han et al, 2009) nsliusslemianansainiuniiaud
s ETanse Y ATsLRg AU nnsiueyyadasy wisudinseanis
wizdsneadifieviniadnsuasiauliilvgmsiuldiduuvdsmdnasiunuaulueuan
(Georgiev et al., 2008)

Nl euns wu wialns ngvdwdfing viadingn dhevmuuiunmaisuniaugs
niwiedudsunthuwinisfnsUSaesiunieunass nuannsetun A ue Yy adasy 1N
nNsANYIYes AT wavame (2551) afuledt Wasnuiulnsvilviunuasiuatauegun
LazansaRaveunaenufainsumiiadaunsalunisiiul s reendindumnniige
dmsumsinwiUinumsuniautendenkanievesudninauns wuii isnuasioves
wiaslinsuasiviinaessmsuniauldpdisadatuuiimasusauiinuluiaingn

2.3 N5 ldansd lulanseny

23.1 nsl¥ansdnguanlsiiuesdiiesedlulaaeny

msldansdnguailsiiuesaludames laun Paripatananont et al. (1999) naassls
pWNSNALLEEMLIUTiLasiuswsUaMes (Carassius auratus) padadiu seusiieg Ae 0, 25,
50, 75 uay 100 fadnsw/Alaniu @n/nn.) nuiamesiiliiuemsuauieanusuiiuiissiu
50, 75 wag 100 un/nn. fAdindiudu (Aranududge) warliuandraiunieadd (P>0.05)
WU iy wasfineassa USWamunuuv (2546) veasdlivamasfiuieaniwguiiu wudian
yesfuesHANESueaRLeuRuTiAT Y 36 un/nn livamesdidiediiutugedian S
Snudadfiiutussdeuduiusiuaududfnmae san

nsldansdngualsiivesslutaunudail Wy Hanzs et al. (2003) wuinauwud
A13U (Cyprinus carpio Linn.) PleFuemsiild paprika Faianlsiuesdsulueims 171 un/
nn. Wisusvemsmuauiidialsfiuesdsans 5.4 un/nn. Wuna 4 dand ananseviliivm
wuBasUTunaindy Yarurudansuiilasueamisiiinasld Chlorella  wulgaris,
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Haematococcus pluvialis, wae Spirulina Wisufisufuewnsildansueamueuiiudae sz
Tagawnsa 4 g0 danlsiuaeasin 80 un./nn. wuiaunuda Uil fuemsild chlorella
vulgaris fﬂvs.lmsa.,aumismuaamummmwua wadidunagaan dededusvesiaan 10 dUa
(Gouveia et al., 2003) d1upTAUY IumanIns Lasaz (2548) naassliovsvaiunudaisy
(Cyprinus carpio Linn.) Aflusinuailsfiusssanasdanseiiiensiu fo 5.37, 15.9, 43.2,
76.2, 96.2 waz 103.9 lulasnSusientu nuilauudauildfuamsnanamsailsiivessds
96.2 waw 103.9 lulpsniusteonsu Snsnevaussiomaiutuvesdununniign Weifisuiungy
nnaesdu uaswuiudlenganslvennsissdifuszozian 4 Aat Uarunudasudsinm
‘svm'ummwmaaaLma‘Lwmemumm AeauyY @ meAans wazanis (2549) vaasdlfens
wwauamwamquwuﬁﬂmmﬂmmw Haematococcus sp. Vlmmuﬁumamimﬁﬂmwm
(Carassius auratus) Ingl¥evnstauarsianawitsnmuaiududuiidistu fe 0, 25, 50, 75
way 100 un/nn. e 8 dUaw wuds leduannismaass vammesiilduevnsinauans
woamueuiiuissiunndudy 100 un/nn. fAeuduvssdunanniign Sainniamesd
¥ UpmvnINANLOER LY 0 un/an. waz 25 un/nn. weliiiausenrstuuamesiiies
#e 50 un/nA. Was 75 un/nn. Lassens Sount uavaai (2549) aaadlianmsiinauuoan
weufiufivingandenisdedaivae Atugtunian (Psendotropheus estherae) Taeldams
nauean LT ufiua gy 0, 10, 30, 50 kA 70 un./AN. WuTTUamNe AT LATUD M SHAY
weaeuLiuAaaty 70 un./nn. Semudtdesnhuamueditlildsusmisnanteaniua
fiu venmnidioaudanmaassishnAenginnuduiuesnilsiveluiovesamyed
wuhanaiuturainlsiuesdludevamusdflasusmnsnauneaniuguiivauidudu 70
un./nn. mﬂﬂﬁﬁﬂ
2.3.2 milfasAnguiumiauiiosedluatensa

Phumjan and Lachavisuti (2007) naaesiiommsnaua1stunauanUdontaiio
finsfinanududuseiu fe 0, 15, 225, 30 way 37.5 un/nn. weldlunisiseduan red platy
(Xiphophorus maculatus) wuiaUan red platy filéSusmsiiauasunLauanNaUdenuin
Hanseaududu 37.5 un/nn. famnuduresdunsgegs Wolsuisufungumsnaasdy
floun é’faa‘% BounT warAme (2551) veaedldansaiaiuatauInNlaannawnIdinInag
LeanegeaTisEiy 0,10, 20, 30, 40 ua¥ 50 Wesuduenihminidendeansarn Tasduada
\nduuuesaswWaruenowialiien (Archocentrus nigrofasciatus) \uiian 8 duansk
w1 Uaeratdaieniilduemskavansadauniauainiiensaudtansissauaiy
Wdusing laifinavi e suamuenewiaileniididuiy winsmaaedussssnaiiomuu
Fuduam 16 fuavvielismiuomsaiuwoamueuiiu Miidosnnnnsusngueddidien
vuinannanifinddeieaslaes (ridophore) fiuanseonvesnruaineasindu uidediivi
Tisngdunspiedsinawes (erythrophore) Felamuerainionwvadadeiind
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2.4 m3ldansdlufs

2.4.1 milfueanueuiiuiusasenliitugninans

Darachai et al. (1998) lénaaasfnwovnskanmsuoanuguiiuson1sasgsiulaia:
nsrsanvasgninard Tngagliomns 4 gnife ensinausheamofiflarsueanusuiiu
(AAD), D TsTkALSIBLeAn L UIudeLAT12Y (SAD), 8mnsTilinanatsuaanuauiiu (NAD)
war anssTINER (NF) Tnsagyinnsvaaesiia 3 sovesgnienaids fe seor 91803 luda
wazlwaann wuiﬂgﬂﬁaﬁgﬂiﬁmmiﬁwﬁmﬁ’;auaamwﬁuﬁuﬁé’mﬁaﬂﬁﬁqﬂ wananil Pan and
Chien (2004) l¥hmanmassiugniinatiszezinganan Ingloms 3 gasfe emnslainan
woAmuELTiu DWNsTINANLEARLELTiL 80 wag 240 un./nn. WelSeuliivudnsisenuagn
svoglnaann nuignieilvensnausiausanueniiu 240 un/nn. fidasengeinidnssen
vasgnieililifemnsuauusanusuiy

2.0.2 wavesneamusLiiutuUiuamiinzesgninadh

Boonyaratpalin et al. (2001) nnaesifugnianaidi laeldamsne Buraliella salina {Wu
wiasumualsiufuseanuguinduasizilunrswaueimslignisiu Ingagldews 4 gas
fie lalnsaiunualsiiu ewnsuaaiupualsfiu 125 un./nn, ewnsinauuniualsiiu 175 un./
AN, waveNsTRALwpaRIKBLTY 50 1n/nn. TFszexaadlunsneaes 8 dUnnsi wudgnisiiiu
ostanueaniouiiu ifmuuandwetwditedidyil (P>0.05) Tnsgndsiifuemsuany
puAlsivesdinasissayiula aadedminaayine $nsen uagdnanistasuemsidy
wiiniiedefu uenawnd Pan and Chien (2004) évhnmessstugnisnaimistorinaain
Tawaslfions 3 grsie pmslincoamueyiu D WNsTHauLBARLIUTIL 80 wag 240 un./
nn. nuingnisinuomsHaNLean e 80 uay 240 un./nn. Sarmuand1ted1edideddy
weadd (P<0.05) TnegnisitlaldAuammanueanusuiivimindesndignisiiiuemsuan
woamuTuRUIFgNTTifueWsHaLLoaR Wi 80 Uax 240 ain/nf. avlalflamuansiaiy
sewihaimiinuesgnie

2.4.3 YSunamesueamuauiu wazailsfiuess wiiliveusiiugnnand

s

Pangantihon-Kuhlmann et al. (1998) naagsfunauiwuginaisi laglans
woamuguiiu fu Iniflue Tnaldemis 4 gas Ao g il an I TURY waz Infiue,
amnsTinauLeanuauulinayInaliule, emsiinauLoan Uiy LasTndue wag eng
Flinauueamueuiivuazianiiue fugldueanuuiiu 100 un. wez Imiue 20,000 leg Tu
o5 1 Alandu eeldamionum 61 fu Weflesfnuuiinualsiuesslusaluifugionand
Wil snaiiAue wnsray Inndiue wasueanusuiiulinuunnsieiuegialduddy
n4adiA (P<0.05) seuPaibulkichakul et al. (2008) neaesiunauliugienaiazldans
woam LRy wazthiuvat Tagliens 4 gns fe ewnsiinautiniuvan 3 Wefifusie 1
Alan$u ewsinaunituan 8 Wesidud da 1 Alandu emnsiinauueanuauiiu 100 un./nn.
wavesTinauwean Ly 500 un/nn. wAnwUialdiuifinaidiinesnunsouids 1
# Tngaziinnimnaaes 120 Su wewiuTuaueanusuiuludeld wuiwiiugfanandiiiy
pmswanweanuguiuviaTtuathiianusandsedniiteddynisada (P>0.05) Tnsanw
Wuduveweanuouiiuluddluliugfeer ity wiudiugianardfiiuomisuauuean
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wruiiu 500 un/nn. awiivsinauednusuiuvludsldunnuifenaidiiuemisnanuednn
WUl 100 UA./AA.

2.5 lalngu

Talawru (Jululelndiessssuvidediamils eilasdusvnevdidgluglees D -
glucosamine wuldlusssued lneidussivsznevegluuionuenvesdninin e 4 wuas uas
\Fo31 \Juassrsurdiifidnvuelnasuanizia Ae Midutaqdinm ( Biometerials ) dos
aanensssuud flmnudasnstlunsiulifuiged liifanadsuazlasndosedundon
ThAnnisud il luaglaifufiv (non — phytotoxic ) sefie wenvnilfsdaaiunsiiy
Uunaweedefidinuasduhunldusslasilunsnanluemsvan vilianaigiivia g
gunmmudause figfidunuselsalaslalnguasidminadlussvumaduemadudulng
visdugnaadudily lelaeunsazgnasatenialunssmizemmsliduasazaislala g U
ﬂimaumammaimaﬂaLﬂm(ﬂaimmu ‘Ma’]EJImaﬂaL'iENG‘LBIENIEJH‘LJI‘IJ&J"ILMM’EJ‘UG]’I"U’IEJ’N
annsadniuluty (eeaniz LOU) Tanemin snduas Wes (Sanivieondu) ivudiousniu
avnswilounsdnsensiedTld (Detoxification)uagdggndudiuesnan Jevaeliifiunisgady
ase s unsnezily (@3 edin) arassd(adeduns) Yanasadulal

2.6 msllalagmiluds

Attasart (2005) Ig@nunisldlelnglunmdndedumid lagewnsiilalasiu 100
ppm anrsevitliugendeiuiimlafuiugdudefeszesnants fu wenanniigdien FCR
fidnuazsnasendiginit (eitl) Lﬂaamﬂlﬂ‘[mmuﬁwyj’am‘?‘[uﬁﬂuﬂssﬁgmﬂ #NNTaTINAN
ﬂ‘UﬂaIJLLUﬂVILSEJmJ‘UiuﬂﬂULLﬁ“’Wﬂ‘b‘iﬂﬂﬂ"ﬂ’au wufEsIe  (2006) ldAnwmaveslalneusydu
ALLUTUAN fonsindeusinemisuaiauaumeiiasudaeionlodlving Tnovpands
Uanflawlaumeddiminegluias 0.72 - 0.82 n3u sheewnsdiagu 7-gns Taevngmsiins
wsuseeuleililnalusesu 1,000 gile (FTU) sisewns 1 Alandy uagaiiousaelalaguseiv
ATULTUTUANN s34 0. 5. 10,15, 20, 25uay 30 1a.#a1M5 1 Alaniunmd U Nan1sMnaes
wuihmsedeusat Ay Tneuanfildsuemnsiindeusielelasm 25,10 way 15 uase
o3 1 Alandy (i 2) Sdpmnsaigiuindiniziodugiiignfe 6.11 + 0.02, 6.09 +
0.07 wae 6.08 + 0.09 Wefduf semuniduivaiilsifuemnsinsiadoushelalagm 30, 0
uay 20 vaseamns 1 Alanfuildhmsssyiulnsineadefio 5.95 + 0.08, 590+ 0.09
way 5.89 £0.17 Wedidud dwnguitisnmmsadyifuiasumsiofeiieglunasisias ldud
YafilsSuemnsiinmsedeuselalneu 5 uaseens 1 Alanfuddnsninssayivindime
iAo 5.78 + 0.18 muawu Zhu el at (2010) ldvhnsfinwrazadlalayiurasnisegsen
uazgfifuiuvestis Procambarus clarkii anlsa WSSV Tnevimsilalaulunautuemnsil
anududu yafinunuuInLazaIUANaY 5,10uay 15 feanfusensulagyinisdoaduiang
aﬂmmwamlﬂ’lmwmm‘flui'm Wssv nuissfuarduduredalaeud 5 f8asmanne
61.5 % feiisnsnametosiigauassesasfonududuil 10 f8nmnsmeeii 85.7 %
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unl 3 gUnsaluazdsns

3.1 gunsal

3.1.1 dnivnass Ais AauAsy (Red cherry Shrimp) w11 0.5 wuflums nviudmin
UATIITHEIN

3.1.2 gunsaiilglunisiienns lhud a’ﬁﬂﬂwuaammﬂna‘umﬂmmm anImla
uepsduaed evnsfuwnrutly wes 0 idesimedon 4 sumis indeseunaliuvis ines
s dhiiuvan gawarein ndemanadin Inines nszuenms wiwfauans deusdnans
ns3lng gadloens uaznszuendaenvun 5 dadans

3.1.3 aﬂﬂimﬁlﬂumimmmumu i ndeswaneiin Snwes dhllandes tuau away
Fanse enpenednenil a indeuns waganeruTia

3.1.4 gunsainlslumsmusunaualsivesdlundunenatiies alsfiuesddaessy
warUSanauelsfiusestusanuess toun vanguray nszuanm danes wanuiuliunes na
uin nszenunse aoas uwiwda axdlau MndouBmes thndu eafuasiaiesinnsgandu
AAULAY (Uv-visspectophotometer U v-160)

3.2 /NN
3.2.1 Asnaaedd 1 Usinauelsiivasdainaananisesdimngausenisiauidues
fauATEaILIY
3.2.1. 1UNUASVIAADS
MNiwHuMsMaasLULdLaNyIal (completely randomized design; CRD) fiviua
U%mmtmkﬁuaﬂﬁmnmaﬂm’ﬁmﬁ'ﬁi’wan’[,umm'sﬁaﬁmaﬁ’u léwA 0, 50, 100 waz 200
fiadndusieenis 1 an. (un/nn.) wisensvaaeseenidu 4 9an1svaaes ganNsVAReay 4
4 szezinalun1sians 8 dunni aail
gaNTMAARITl 1 ewnIrIUAN (e1nsdhinduualsiiuesranaanaTiFes)
YAMIMARBLH 2 eMnsHaNEsuAlsTLREFINABNA IS UA./AN,
gANTIMARDIT 3 o INsNaNasuAlsTiusasIINABNATAEEY 100 2In./AN,
ganTAAeail 4 evnskaNEswalsfivesiannaenn1i0s 200 un./nn.
3.2.1.2 FN159A6a09
(1) A19ATBUENTHALTTILEEANABNATILTOS
(1.1) nMswiTsundusenaizesiieynaunis dndennenaaiFedis
DN Y TV Vg Fa g N TP G ER Rt mnﬁjuﬁ’mf’humaﬂLLavﬁ'}uﬂanaaﬂiﬁmﬁmﬁmﬂﬁu
penAnisesdndedan uduilusufigamall 60 °C Wuwan 6 dlua waziloauauwIi WNIun
¥ funsandondieiniestiuemns ﬁnnuumwmaﬂmmmﬁiﬁ‘lammmmUﬂ'laezjmﬂuﬁmmea
WJEJE]“’aﬁJLuEJEJ?\Iﬁ?JElLLﬁ‘)LﬂUL‘U’]ﬂLEJU
(1.2) ﬂ'ﬁmﬂm’lmuﬂiﬁwuaaﬂﬂarﬁqmaﬂm’mamm 0.1 n5u azanasae
asuanad axdlay Ulnsidoudives ‘mﬂau war Uit MeanIdIu 75:25:10:0.01 Usunag 50
fiadans udnhludeesugrmuaugumnd Wunan 1 dlue MNHuNTeIFIINTEATENTEN
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¢ o a ¥ 1 = d' di o = L3 LY
W23 0 WATUINTINNIBA IR ANAULLENT 473 YULNAS B AIMMNUTINUE1SWALSTIUBA TINAS
AUNT
AXBx10

1910 x C

wAlsTiuaen =

A = Fganduuasi 473 wiluns
B = USuesansazany
C = dvnA7een9

(2) NIMFBND M IHAULALTNUDEAINABNATNTDN
Frormsfsrnrurlnves 0 mudndwiideanis anduduinuiun
asulsfiueedlussiuarmdutuiitesns uarmnzauiuiaeesemsfinuilud
el nenllsidnd Widhsiuen 1 faddnsree s 100 niuwasiButh 5 faddes seemns
10 n$u navewnsWidfuianduinndaiunsruendaetrunn 5 fadans udwinnisdndu
Fudnquazthlueuiigamgdl 60 °C unm 12 F3lus
(3) NMsLPsEUNILATE
ihfsuaszldnasmaaRnuung 25 x 20 WU 24 Ndos naesay 20 A2 1
dnndaiitetiastudsanysnadiuTundes kasliewnsiinanualsfiuesdannenanaiEamuns
uduiid el Tngldeinns 3 weddud vendwiiniais Taslfemns 2 e sto Ty uazdrenh
50 wWesldusd nn9 3 TuveuinndmuduaRs
3.2.2 psnaaesi 2 Uiinaualsiiuesddaamgifiminzandemsianndvesdunse
GRENgH
3.2.2.1 WHUNITVINEDI
TILHUNTYIARESL UUERALY 0 (completely randomized design; CRD)
FvunUSinaesualsfiussadanet Ieur 0, 80 uaz 160 un./nn. uwspnismaasseendu 3
YANTNARBY YANITVIAERIAY 4 91 sevzaaTuMaass 8 dUai el
gananaansdl 1 ewnsmuax ewnsialinauansunlsiiuoes)
ganmeansil 2 emnsHaNaskalsiusuAduATIZI 80 an./nN.
YANTIMARDIil 3 DvswaNasualsTiueusduATIEN 100 un/nn.
3.2.2.2 TonMmeaes
iansualsiivesdduanziumUsnuualsivesd InTeua1MINay
LLﬂI‘Sﬁ‘u?JHﬁuazﬂ']‘SLG]%EJQJfi]:\‘iLLﬂiSLLa8ﬂﬁ‘§1ﬁﬂﬁﬁﬁii%ﬂ’5’]ﬁﬂﬁ1ﬂﬂa’ﬂfm']Mﬂﬂ‘wlﬂaaﬂﬁi 1
3.2.3 Maveapsdl 3 Uiuinanslusaudivunzasemsiannduefiuasyaasa
3.2.3.1 WHUNTTVAGDA
'mLLr-mmwwaauwuduaw}saﬁ (completely randomized design; CRD) WU
suupuuturesasatmUnauNTNgMREUL Tanue 4 SedU Yinsneaeeyans
nnaesay 4 9 Mddumavaass 20 dsemihevaae dun
gamIvnaesil 1 garauny Heafasennsiiugu (ieduansiunian)
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ganmIvAaedil 2 onsiisinnsiauasatauaLay 20 un./an.
YAMINARDI 3 pMIARNASuEsaRALUALAY 40 un./nN.
YANTIMAREaT 4 evnsiiTinnsiaSuansatnALAY 60 uA./nA.
3.2.3.2 W/Nveaes
(1) MIATIUGATOINNT
thewnsfiailflunseasuduemsisivseuues 101 dwrindnis
panduuas emUTnamsuneuiisgluemsiewinmaaes wnursimgniniunesly

gasomnslnemsthwhingnanuiuwareuuisiigamgll 60 *C1unan 24 Falug vinisuauay

e ssimuinaaisuenauluiiingnlaedesedngn 0.5 nu dwnadanie envea
80% Puwieafiniuid 12,000 seusiowdt gamgil 4:C 1ua 10 wifl nntduhuniadinig

@]ﬂﬂﬁuLLax‘lﬁ’wLﬂ%ﬁ)ﬁ%ﬂﬁ’]ﬂ’ﬁ@lﬂﬂauum (spectrophotometer UV/VIS) Falunsmaaesiinui
Uunansdludvgvwuiidniie (peak) agiinnuenedy 520 uay 483 uiluwns (amil 4-1)
iy thrsingnoulimae st musssuaaidudu 0, 20,40 uay 60 TadnTuronmis
#1 1 Alansu anwdnsy Taneuisisiigamai 60 ssrngaded Wuna 4 $alus valuvuna
wha iy viedhegiivuessuaviiusnwniigamgl 20 °C

. 0.25 '}
520 nm

& 483 nm ‘
& ] 0.196064333 0208870333
& 0.2
a2 B
g a2

=
1% 2 0.15
38
?é @« 0.1-%
€ 8
& Y 005
£
| =
b9
&

0 i i }
400 450 500 550 600
ANNEINIAAL

A 4-1 ATIWANANRUETZNI AU NAAULALFINTYANTUIEIYBIE SANRLUALEY

AnamURnaasasiuaauasiuniveiuiesiunueuiiiluingnewaunis
A = abc
dlo A= ﬂ"mﬁamﬂﬁuLLawaqm'ﬁﬁqastﬁﬂa'\umaﬂ?iu 476 %38 538 WNULUAT
a = AU AYENMIAANGULAITBIATIMETIAAY 476 Y38 538 wiluans Wity 1175
391120
b = AnunievesAaan 1 wufiwas Javiniu 1
¢ = YSmnauumauluaisiietns
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(2) ﬂ’\'iLﬂENﬂdLLFI‘Su

Besfauastlundomanainuunn 19x27x12 loufans ’lwq’tuﬂ'l'il,aaaﬂivmm 5
ans Shanmmennasdiiuadrruaznin delifaunseldvaudous dalmindauaserowh
mnnaBIuARYN Y 2 §nv Lwammmumuﬂmmﬂmmmuauﬂummnmﬂaauwaq o7
nslfenns 39% vesnwiindadetu Tneudddenmyiuay 2 aaid-Bu) vhmswdsudied
10% 9N 2 Tu uATU 6 dUA ‘vrmmﬂuumLnumamaqduﬂixmmi’amﬂwLwamﬂ%mmﬁaﬂ
Tmgiavaulufounse nmavaseuamannsalumsdudjiseunedendinduvedluiiu
(Thiobarbituric acid reactive substance, TBARS) kagmInaaaurmanIalunsindneyya
dasy 2,2-diphenyl-1-picrylhydrazyl (DPPH)

(3) medeszinuamiblunsdestouasyldun A1munsedna (Hardness) fin
Amidiusing (Alkalinity) Anenaudiunse-ang (pH) Usinaidendiauiiazangluth (00) Ansi
T (EQ) E]ﬁwml (Temperature) N1 dUami

@) ‘N‘IJ’I“WLlﬂﬂQﬂQ'LI‘V]’Eﬂ'I‘iVIﬂﬁ’éNLLﬂ“ﬁlJ‘NU’muﬂﬂdLLﬂ‘iu‘Vlﬂ 2 §UniA qunsesasy
6 dUai wanhind e ifusemnisenuasimindilfuiy

(5) MasiUSasRingiasaludunse nedeiegisiaunsy 0.1 ndu afe
fulevuea 80% iielSauaievun TufinUFunswasiasadaunduuiosd 12,000 seu/und
gomgdl 4 ogenivadon 1una 10 il diluiRrnnsganduuad 520 uaz 483 unlues 1h
filfundnaafiomiUinim asiusitay ususuiutesiunileeaniiu) uaginseiuium
woamuguilufiuasyiauaan ingle de la Mora et al. (2006) Sadnsganduuadii 472
wluwes thansgendukasuawnuluaunisvednsminnsguteaniuauiiudunsnz 98%
(Wil 4-2)

£ 5.00
. 0 3,7943x - 0.1187
& 5 y=3 x-0.
%\ A0 R? = 0.9962
e 880 |
l‘§ “@;
g € 300 f
EENDRQ f
2 & 200
2 1.50
=
g 1.00 |
o 050 |
000 4 L L 1 ] |

0.000 0200 0400 0.600 0.800 1.000 1.200

AINNTAANAULAINIAINENIARY 472 W1 TWNAT

d = ar ¢
AWMA 4-2 ATINNINTFIUVDILDAALYUNUFUATIEN 98%

(6) nMInmapuAuansatunsiufiuiseunesdandinduvedluliy
(Thiobarbituric acid reactive substance, TBARS) ARLUa991NI8N15U04 Zentric (1993) 11
yaamaiilfainnstusiesiauasziadaiu 50 mM Potassium phosphate buffer pH 7.4 311
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0.1 fiaddns ldasluraonvnassdid1Un Hu 50 mM Potassium phosphate buffer pH 7.4 a9
U 0.5 §adfns Lfin thiobarbituric acid (TBA) 0.2 diaddns wds trichloroacetic acid (TCA) 1
fiad8n5 wasliy butylated hydroxytoluene (BHT) 0.01 fiaddns ihludulugnainanuiou
(water bath) Waamad 95-100 ssrnwaudva 1ua 30 wiit shliduiuilasnisudiiuds
vhansluvaasmaassanzasiu eppendorf wdahluduwissiinnuis 1500 seu/undi 1 4 oaen
waides Wuan 10 wiit diluiad n1sganduuasdl mueniedy 532 wiluwes uestheiida
Iewniluaunsdunsaesnaynasguiadalauaadled (amil 4-3)

50 r
45
4.0 r
3.5 F
3.0
2.5 F
2.0
1.5 4
1.0 r
0.5

0‘0 i i 4 E H H L
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

: 3 '
AMsRANAULAIIAT TN IARY 532 InTNRAT

y = 14.998x - 0.0247
R2 = 0.9779

-l s
uaaR b

(uM)

A uddLaaTada

d ot ot L3
AR 4-3 nIilnesgIuvBliaaalakeanlan

(7) pPramadeumREILNsa lunsidneygadasy DPPH AawUasaIndsnis
w93 Liman et al.(2011) waz Sanchez-Moreno et al.(1998) A1sMaday AMAW1TAlUNTT
vinaneeuyadasslagly 2,2-diphenyl-1-picrylhydrazyl (DPPH) Bwosvaaildnnnistiumies
fauAseiiadfaify 50 mM Potassium phosphate buffer pH 7.1 0.1 fiaddns s DPPH asly
39 fladans ek irfulagld vortex Wanslifigumadives 30 urfl udnhluduiesd
AANEY 12,000 FoU/mit igaumgl 20 ssrwaideadiuiaan 15 wril dhluiadinisganduuas
finnuemedy 515 uiluaes weshefldwmluasmaiesmaesidusdaiuansaly
ﬂﬂiﬁugaaugaaa‘ix 2,2-diphenyl-1-picrythydrazyl (DPPH) oail

%inhibition DPPH = 1-(absorblankegeriment/absorblankcentro)*100

3.2.3.3 mytuiindaya
(1) duiegnenanng 14 Ju WemUBnahminiiiud uwazdnging
Wasuewnaduduh
(2) leduganismaaenifauassininszimaualsiuessluiafauas
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3.2.4 mseaesd 4 Uiunadlalpeuiivansaudenisianndvesiunszas
3.2.4.1 WNUMINAGDY
TNUNUATNIRABILUU Completely randomized (CRD) Hadeiidnen feo seiu
yadlalayusionisaiaiivlavesds Aissdu 0, 10, 20, 30 fadnsuredlandy wadu 4 gams
yaaes gamsvaansay 4 91 Teldduase 20 dastedn Fail
gansnnaesd 1 gauanliiimsiflalnguluemis

gansnaaesd 2 gantveaesiiAtlalaeluemts 10 fadniudeflaniy
gansvnansil 3 gamavaassiAdlalnguluemis 20 fadindumenlansy

ganavnaesil 4 gmavaassiiulalasuluemns 30 fadinduwonlaniu

3.2.4.2 T/N1INAEDY

(1) nmswSoulalnen Insthlalngurauemaienussivarmdugu o,
10, 20 waz 30 fadn3umenivinaie 1 Alansu Anadwiu (dslalonu 2.5 unsioamsis 250
n3u lalneu 5 ainseemnsda 250 N3y waglalneiu 7.5 un.Aeamisis 250 ATN AmdwU)

(2) u'l“LﬂImmuwléﬂﬂmmsauawﬂummmau wagldtnsuau 150 Seddns
wazdluagninaiue s Pnduiemsildrummeudtilduesgiidouassudaily
pufiguunil 60 saruwaldua 1una 5 Falus

(3) madesdaunsy tiwuastlunaomatafnuune 19x27x12 lwuiuns
‘L%’ﬁﬂummé"mﬂiumm 5 805 Snenmnisvmasdiiuearuagnsniieliun selivaudou
) wm‘wuﬂnaLmi"naummsmamuawmS] 2 aﬂmw L‘W@ﬂ’]U’JENU’I‘I/TUFIEﬂWﬁIWLWQJ’]uﬁ&Jﬂ‘U
Siniivdauntas Ssmstienns 3% vewihmtnsasaiu Tnsuuddenmsuas 2 ada (-
E4) vhnswapugaeti 10% VN2 Ju LnuqualﬂmmwuﬂamLLaxmwuﬂmemuLﬂunm q
Faiiogmaayivinuasnia Asuuawesiuastlunutuiuvedalaviluomsii
UANFEINNU

= g
3.5 MsaTsidoya

Tnan1saaeIRlau v sIzinanflnedasieiauwlsusiu (Analysis of variance;
ANOVA) wasiUTousisudnadelagld Duncan's multiple range test sagluswnsu SPSS
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UNY 4 HaNISNAAaDY

4.1 Ghnauelsiiuesdanaenaniifesiivanzauseniswaunivesiuaszaieay

4.1.1 newpsownITkELAlsTuesFINAEnA IS et mnvesfaunse

naveseMsTRaLLAlsTIuREA I nAenAIedeThminvesauasz TINnsMaaBaLdes
fauesvigommnaualsiuesiatnaenaaiesil 0, 50, 100 uag 200 un./nn. floAugans
yaaedluszaziam 8 dav nuhthwinadsgainevesfuassiidsseesiinauasualsii
ueFaNAeNAMIesisEiuAATITY 0, 50, 100 waz 200 un./nn. danuuand1eiuedied
HodRameadi (P<0.05) wiann 8 dUawi Aintsvanenimiingavhevesfuassiidese
21THANLAlsTuRfaINABNATILSaelusEAU 50, 100 wag 200 1A./AN. MIAU 33.05+0.49,
37.80+1.98, 38.20+3.01 uay 45.18+1:27 ¥ mudwy wazdmiinindvesiauasy Wiy
22.70+0.49, 27.20+1.98; 27.78+3.06, Uaw 34.80+1.16 N3 muidIdy (A1519 4-1)

A5 4-1 MsasyiulnvesduasEldesnseMNINENA1TuALIILoEAINABNA T B
FEAUAULUTUNGN9AY

aadudurewalsiiuens  dmddnEudy TTiniade iy
Tuammns (wn./nn.) (Haansunan) (Haansusai) (Hadniusana)

0 10.35+0.19° 23.05+0.49 22.70+0.49°

50 10.60+0.07° 37.80+1.98" 27.20+1.98"

100 10.43+0.10° 38.20+3.01" 27 78+3.06°

200 10.38+0.14° 45.18+1.27° 34.80+1.16°

Snwsiwitiaunu vues lulianuuenaetdivuddgyn1eada (P>0.05)

4.1.2 Hare Al ALOBANANGUABNAIILIBIRB BN IITOATBIN IUATY

PnnIseaesEEtauAsERBe v IRALAlsTiuBER N AaURDReNAE aslusE 0, 50,
100 waw 200 un/An. FuANAANTMIAABIlUTEEYAY 8 dai nuindnsisenueafiuasyill
o mnaLLAlsTiuedINNAUABNATITaTiAduTu 0, 50, 100, uay 200 un./nn. fidwviniu
77.50+3.28, 85.00+2.04, 90.00::2.04 W& 99.75+0.25 Wosidus amiady Safimnuunnsireiy
athaflifedhfynnaadn (P<0.05) (An319i 4-2)

4.1.3 wavesnilsiiuees lunenamisewneyiunaailsiiusealufiuuasy

PnnaaseNdsfauasEinseIHANLsTiuedanndunenaTseslusiu 0, 50,
100 uae 200 un./nn. wuhmlsiuesslufiueseiidsswhsensinauansalsiiuessiainaen
AMSesfistAumut 0, 50, 100 uag 200 un./nn. SAnuuandisiuegeditedfynieedia
(P<0.05) Wiy 30.27+1.49, 67.96:3.12, 93.80+4.42 Way 204.9112.3 n3u mudu (Al
4-3 uazn il 4-4)
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=] Y} 2 -4 o o & = o
A191991 4-2 SnsinnssenvesiLAsEliissea M aNLAlsiuesnIINABNATLTaT

At uiisnety
ANULTuYaILAlTiuREA lueMNT (UN./NN.) 9m51N15500 (%)
0 77.50+3.28°
50 85.00+2.04°
100 90.00+2.04°
200 99.75+0.25"

gnwsimiloudu wuieds lillarmunnansegaiitedrdynisana (P>0.05)

a15197 4-3 USanualsitusesaesiiuassiiiesinea v anauailsiuegainnenn1iiees
anududulussiuiuenseny

ANULTuILAlsTuBuA LD WIS (Mn./AN.) USunaualsiiussalnsusiailaniy)
0 30.27+1.49°
50 67.96+3.12°
100 93.80+4.42°
200 204.91+12.3°

Snwsimilaunu wuiede Liflauunnsnsaenditisddyneada (P>0.05)

,, { S
S, e %
= - - -~
A ﬁﬁé’”:\: -~ -
- - -
o, b T R
A B (a D

s

lﬂl = o a‘ ;2 2 =l 3 = l:i 2 2/ 1 ot
NN 4-4 FA1RNINATY AU UTULATSIUBEATNADAATILSDINIAULTNTUN N (A) O,
(B) 50, (C) 100 wa (D) 200 un./nn.

4.2 Ganaualsiivessduamsifmunzaudeniswaundve sfauaszaies
4.2.1 navesensiikauuAlsiussFdunT et minvesfauasey
Pnmanaendsstiuasiso A ualsiuessduaszilusediu 0, 80 waw 160
un./nn. WUiWﬁ’]ﬁﬁﬂﬂﬂﬁ’]U“ﬂaﬂﬁﬂLLﬂS%“ﬁiLgﬂ\‘lﬁ’)EJEJ'I%’]iﬁﬂﬂuﬁﬁuﬂkﬁuaﬂﬁﬁﬁLﬂiﬂgﬁﬁiﬁﬁﬂ
Aty 0, 80 waz 160 un./nn. fauunnsisiuedelifeddgynieada (P<0.05) Wiy
33.05+0.49, 33.23+0.41 uay 35.05:0.16 fadnfuress audiusasiminAsiurefuase
Winfu 22.70+0.49, 22.88+0.35 WAy 24.68+0.50 Tadn3usiasia Ay (A319 4-0)
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¢ al
Ll

asedl 44 nsaigiivlavesdfiuaseiliasssemnsnanasualsfiveeddaase
AU uTiAeTY
AUt uTeILAlTIUREA dhwinisudy vminiade iRty
Tuewns (wns/nn) (fiadn3usios) @adnfwsiodn)  (aaniusied)
0 10.35+0.19° 33,05+0.49" 22.70+0.49°
80 10.35+0.15" 33.23+0.41" 22.88+0.35°
160 10.37+0.14° 35.05+0.16 24.68+0.50°

Fnwsnvtlounu vuneds liflanuunndeensdideddgymisads (P>0.05)

4.2.2 wavesemsikaNLAlsAiueuRduaTisadh T1TenveIwATY

NNMTABBUAI]IWATEAIBDIVINALLALTINB g AFILATIEIlUSEAY 0, 80 Lag 160
UN/NN. NUIENTINTIOAVOININATEAIRBIFIEDIM s TINANETWALTAIuDBAFILATIE TN TEAY
ALdudu 0, 80 way 160 un/nn. HamunnaedusglaltsdAgnieada (P<0.05) Winfiu

77.50+3.28, 100.00+0.00 4az100.00+0.00 1Wosidusd audsu (st 4-5)

A13199 4-5 $nI1N53eATesTIuATETABI B MIsHELLALsuRE AduATIETIA L TN T

(NN
ALt UYRILALlS IR ARALATIEY (WA/NN) an3In1350R (%)
0 77.50+3.28"
80 100.00+0.00"
160 100:00+0.00"

Snwsiwilauny vuiets lullanuupnaegreiteddgymieadn (P>0.05)

4.2.3 navesuAlsTiussrdLATIZiRaUTIAlsTiLeual U IwA Ty

PINNTIRaBIAITIAsTA st N IHAILALsTueeAduATIeluTEAY 0, 80 uar 160
un./nn. wuiualsfiuegslutuassliaeihee misiuauan sualsiuosadansigvinseauay
Wudu 0, 80 war 160 danuuanasiuesnivedfgneda (P<0.05) winu 30.27+1.49,

60.77+5.05 Way 88.37+6.58 N/NN. AWMU (N519H 4-6)

A15eR 4-6 UinawalsfiuessvewassiiissieomnsHanAlsTiueuAd uAT1En
AandudulusyauNLaNa 13y

USuaduAlsiiusen(nsume

gAULALSTIUBEARIATIER(A./NN.) Alansu)
0 30.27+1.49°
80 60.77+5.05"
160 88.37+6.58"

o/ 4:‘ =1 o =f 1 1 1 = as o @ aa
Snwsiwilaniu vunete ldianuunnaetalitudingnisad@ (P>0.05)
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A B &
awil 4-5 @difunse fnnududusalsivesddunssinarududusiieiu (A) 0, (B) 80

waz(C) 160 un./nn.

mﬂmﬁwﬂaaqLgaqﬁquﬂixﬁaammﬂiﬁﬁuaaﬁmﬂﬂaﬂﬂTJL%aﬁzﬁ’Uﬂ?iLmnﬁwﬁ’uﬁa 0,
50, 100, uaz 200 3N /nn.uazaisualsfiusesdansy sefuiiuansneiufie 0, 80 way 160
me/ke  Saflwadouiumualsfiussdludafiuassiilialsivassanaenniadeniniv
30.27+149, 67.96:3.12, 9380+4.42 haw 20491123 n./nn. Fufumssiliualsiiuoss
&A1Y 30.27+1.49, 60.775.05 Wag 88.37+6.58 n./nA. MUEIAU KAZIAMULANFI
fupgnaidedifneain (P<0.05) nnsAnwwee Pan and Chien (2004) lavisn1sneaesriy
Ranan Torms 3 gusfe eunshinanualsiiuess enmsiinauuoamuguiiu 80 fadniu
uay BWsTinANRIELeAR e 240 un/nawuirdailvie v sinaudsLeanuauiiu 240
un./nn. Seamsengenitnsisenvesgniauazimiiniiganiflalli owmnsnanueaniuauiiv
\uieafiufiy Gocer et al. (2006) lavnassiufavimuilugnlvievisiadu 4 nqu fe 6.6
Woslwus vaw3ndun (RP), 2.6 Wasiwus wesnananiizes (MF), 100 un./nn. IadLedn 1wy
Fudauaseyt (SA) uaz nduaauau wuinhwiinedeaaing finanaeiiliiomsifidunauues
URAR LY UNUINNIN Lmaﬁﬂ'%u']mﬁ’mﬁ’ﬂﬁqqﬁqm

4.3 Ghunasnsiumiauiivanzaudentswaundvesjunszaisny
4.3.1 navesansanaunauiemM T ularesiuasy
Tumsfinwraveamaldasanauaauiinnududu 0 20 40 uaz 60 un./nnsemiass
Afaunsy sonaAbuuanihmindgnesiunsy wuiluduasii 0 usdunin ¢ uasenns
Wasuwamesimiinduase AlFFuomsiitimsnauansatnunaulifiuuansaiuesiad
Tedfameada (P>0.05) dunluduanid 6 wuin meldasataunauiinnududu 40 was
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60 un./nn. feremsideuuasimindavesfauasy Tnefiwmindfifutuidgauannsein
lugnmavinaesl 2 wasgaruay WUt dUnwid 6 Rupstluuresgnmsveaasdiiminnde
5.31+0.17, 5.05:0.54, 6.70+0.39 waw 6.770.41 un./f fudwu (19l 7) dmdunanes
nsldasatauniauradnnssenvesiuase  wudh Ysinuasaiaiuntauiinadedn
mssenvasfouase lifinuunnshsiustneidudidigneadia (P>0.05) (el 4-8)

d in a v a 4 el |
A1s519l 4-7 dwidnvesdauasy (Wn/) AlaFuemnsilinssauasiunay

TLULLIA anadudurasasumauinadluevnsia (un./nn.)
(FUaw) 0 20 40 60
0 2.30£0.39" 2.43+0.31° 2.20+0.25°  2.08+0.16"
2 3.02+0.33° 3.60£0.72° 3.29+0.49°  2.89+0.18"
il 4.69+0.49° 4.58+0.26" 4.97+0.28°  4.53+0.38°
6 5.31+0.17° 5.06+0.54° 670039 6.77+0.41"

*frgnusnwananafuluwuauey vneidinnuunnevedlitdsdAgnieain (P<0.05)

< ) £ M e ]
A1safl 4-8 dnsinnssentedfuuasEilnTusImsINdE S URAY

JEELIA" seuaTadturesuaauinalua st (in/nn.)

(dUnaA) 0 20 40 60
0 100.00+0.00° 100.00+0.00° 100.00¢0.00° 100.00+0.00°
2 88.75+2.93" 77.50+4.78 81.25+3.14° 81.25+3.75"
4 67.50+1.10° 53,75+2.39" 71.25+4.27° 68.75+5.50°
6 58.75+1.34 43.75+5.15" 43.75+8.26° 046.25+7.46°

*senusiiunnaeiulususuey mnefdinmenansegiitiddanieada (P<0.05)

4.3.2 Myavauysinnualsnivasasalulunse

NaTeInTlansafAUAEURrUSuTY 0, 20, 40 waz 60 UN./AN. WUTN NTALANTDS
weamuruivludunase liflranunndisiuegradilbddgmieda (P>0.05) Usinauualsiiuess
ywazalufunse feuaAuvindy 0.2026+0.3503, 0.3803£0.8979, 0.3139+0.0725 uae
0.3777+0.0302 1n./nA. AMEW (151971 4-9)

navesn1slfansataunauTianududu 0, 20, 40 uag 60 Un/AN. WUIN NMTALANVEA
ansaludeunse aiferuuansistustnaditdudioyneaiia (P>0.05) lneUinaualsiiueesdsaud
aganlufeunsy dd11adeegd 0.00008770£0.00000876,  0.00012800+0.00002372,
0.00011300+0.00001383 @z 0.00010900+0.00000719 un./AN. AINEWY Usuarsiualy
grflufid1iadeagil 000007400+0.00000769, 0.00008620+0.00001150,
0.000091200.00000303 wag 0.00011200+0.00002787 un./AN.ANLEINY (Gﬂi’ldﬁl 4-10)
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= o = 3 = 2 M ve ==
A191991 4-9 USinauualsiiussdsmiavauluiunse Alasuamnsninsnasasiuaay

prmduiurssasunauiinaluensie  Yiinawalsiuesdunasanlufuuase

(un./nn.) (un./nn.)
0 0.203+0.035°
20 0.380+0.089°
40 0.314+0.072°
60 0.378+0.030°

.

o o

*fonwsiunnateiuluwung vueis denuusnanselivedAgynieaia (P<0.05)

< ~ = v M v i
1971499 4-10 U'imfuamummuwazﬁﬂuqquﬂizmmumwﬁmnﬂﬁwanmswmmu

AN TUYDIENTUN LAY USiaansd (un./nn.)
wn./nn.) LU LU wmlgeniy
0 0.0000STTOi0.00000STéa 0.0000T400i0.00000769a
20 0.00012800+0.00002372° 0.00008620+0.00001 150°
40 0.00011300+0.00001 383a 0.00009120i0.00000303a
60 O.OOO1090010.00000?'19a 0.00011200+0.00002787°

*ddnusiueneeiulutauey wned damunnavegsltedRgy et (P<0.05)

4.3.3 powenunsniumssnueuyadasluniunse

Tumsfinwdimsnaaouasuauisalunisdus w jitewesdondiadugediasiu wui
Aaunszdiliuanmsiinanasiuniau 0, 20, 40 ua 60 un/nndauannsalunissuds
Uiisewessendindunedlusuunnshatuegaitudidneada (P<0.05) Tnafauase iy
DWNSTINANESUR LAY 20, 40 waz 60 un./ﬂﬂ.ﬁmmmmsa’luﬂﬁﬁuﬁg\mﬁﬁ%mmaéﬁaﬂ%m%’u
voslusiuldgendnganiunuinefidTiviaiu 0.0049+0.0004, 0.0041+0.0004 way 0.0045+0.0005
lulasluavesasunsgiudadalaeadled aiudiiu dwiulugaauau wud darenuaanss
"Lumsé’ué‘?&ﬂﬁﬁ%mma%éaﬂ?um%’wmlmﬁ’w‘i’m'iwqmﬂﬁwﬂaaaﬁv'wumiwﬁﬁhLviﬁu
0.0024::0.0002 lailasluavesaisunsgutadalauaailen (n131ei 4-11)

A15797 4-11 PsvedeuaNNEEnsalun st Uil jiseme sdondintuvasiutiulufunsy

FEAUAMU LU TUVDIETLUA LAY Thiobarbituric acid reactive substance, TBARS
(un./nn.) (Llasluavesansuinsgudadalawoadlon)
0 0.0023+0.0002°
20 0.0048+0.0003"
40 0.0040+0.0003"
60 0.0044-0.0005"

*fenesiiwenseiululuiuey wunefidinnuuenaweealteddgnieats (P<0.05)
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msfnwesiduimmuanuselunsiueyyadass DPPH vesfauaseillisue s
NANENTIUANAY 0, 20, 40 uaz 60 un./nn.lunmsiueyyadase DPPH wuindianuuansiamy
neanAegvidediAgy (P<0.05) Imm’fqLm'svﬁlé'%’ummsﬁwamamumau 60 wn./nn.d
nJa'smusm'nmmmiaiumimmaumaaasv DPPH EN‘V]ﬁﬂ fanlasidudaiuaiunsalunisaiu
oyyadase DPPH Wity 7.4146:0.1617 Waslyus i@ﬁaﬁﬂ’lﬂﬂﬂﬂLLﬂ‘iumﬂ‘iU’mW}iVINi‘IﬁJE’{’I‘iL‘U
fau 20 fadniuseilanine s E‘iﬂ‘V]’]EJﬂE]ﬂﬁLLﬂ'i“mﬂiUE)’m’ﬁWNﬂllﬂ’ﬁaﬂﬂL‘UWILau 0 ua
40 un./nn. llﬂ’]L‘UE]?L'?!“LJGIﬂ?ﬂmﬂﬂuﬁiﬂ‘LUHﬁm’m@Hﬂ&aﬂ’c"li3 DPPH winAU 6.4795+0.2711,
5.7245+0.2646 4ag 6.1412+0.4871 Weslwud auasu (miﬂqﬁ 4-12)

a1seil 4-12 Wedidudmnuanunsalunisaiueyyadasy DPPH vasruuaseilasuemnish

HNAUFA1ILUNLA U
SEAUAMUTLT UV DIFISLUALAY (UN./NN.) % inhibition DPPH
0 5.7245+0.2646"
20 6.479520.2710°
40 6.1412+0.4871°
60 7.4166:0.1616"

*Fsnusfuendatuluwuueay wanefdlauuenanegalivtadfgnieaia (P<0.05)

PnnsAnemasasasafmuanavlumaissiduase nudr nasliansatnunaud
AuudL 0, 20, 40 wag 60 1N./NN. NUI KeABNTEvENTRLBARIUTURLLAZA U LaulY
Funstlifinnuunndisivegedddfgneadd (P>0.05) doandesfiunayas Baron et al.
(2007) ’Lumiﬂﬂmwaﬂaam‘s’lﬂtjaﬁaﬂmumLaumamsmaEJuLuJawaaumummumaimwamw
nssenvestunsz wul TudUn i 0 wufsduain 4 narentsUAt uwaseiminfauase
ﬁlﬁ%’ummiﬁﬁmiwaumsaﬁ’mumﬂLaulaJ'ﬁmmumﬂﬁhaﬁ’uaéﬂaﬁﬁfﬂﬁﬁm (P>0.05) dulu
FUanifl 6 mnﬂawuﬂaamwunmwamLmiuumnmmﬂmmuammuammgmaanm
(P<0.05) wuin nnsldansaninunnaufinmududy 40 uag 60 un./an. umwuﬂmmwmuﬂwaﬂ
uwansnnnsldansatauaauiaududu 20 un/an. wevgaeuRu

nmageuANLdRsalunstud B e sSendinduredluiu Auaseilldsuems
framasiumiau 0, 20, 40 way 60 an/nn. fiermEnansalunisiudsufite e sdondinty
yoslagufimmuuansnsiuegradidudiymeada (P<0.05) TnslasfaunseildFuamisiinay
A1SLUILAY 20, 40 Lag 60 un./nn. Sanuansalun1studafizomesdendinduvedluuld
FINIYAAIUAL

ﬂ'ﬁﬂmennJasmummmmuﬁmaqﬂeLLﬂs.,ﬁ‘lmummi‘wwaumswmau 0, 20, 40 ua
60 un./nn. lunsiueyyedasz DPPH wuifiauunnsafiuedniidudfgnieadn (P<0.05)
ﬂai,m'iyﬁlmua'lmsmammimmLau 60 un./nn. Hefifuianuaunsalunsrinuayyadasy
DPPH ?N‘V]Elﬂ sosmunfedeunseile Fuomsiinauansiuniay 20 un./nn. wasfawaseitlisy
awnsTinauansataumtay 0 uay 40 un/nn. AWy
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4.4 nmseingszivaududuvedalaemlumsimundiuaszasny

ArmduduvaddaleguluntsWmundiuassaieay 4 seau loiwa 0, 10, 20 uag 30
un/nn.  desonmsdnummsedulalssmluewnsnuiliiinadensianndvesiuesy - 3
nsfinwnavedlalaguneshsenuazdn nnaTgAulavesiuny nMaveaesimua il
uase ¥uomnsidsesulalasnudl 0, 10, 20 waz 30 UA./NN. MNRANINPABINUIIYAAIUAY
fidnsmssengsgaviniu 53.75 £1.03 Weddud wilddaniuauasiidnnmssengandmn
sefuruisiuanianine (nmil 4-6) sesmundeszdulelanudl 10 un/an. Teedowiiu
5250 2.10 wWefifud Fwwiluadaniftesvinduiiisninssengeiigamdsaniufiosiisn
nsventiesnisviuauey wavsesasfasfussdulalanud 20 un/mn. Fufuidinsdnm
sontosndnseduniefidvintu 500,70 Wedidud wazszsulalngnuil 30 un/nn. asvhild
Fahishmssontesdigauiniu 3755119 wWefidud dlenmunnsineiuegetiudigmeeda
(p<0.05)
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g B ialamiu20
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o 20 | = laTatiu30
0 .

Flanifl Flanifz Slawind  Flaning
zE=1787

AWl 4-6 Sn3INTsTERRa A TEluIzaIan 4 FUnn

dwmiuAadevesiwindwesmuitfiszdulalagud 10 un/nn. Tevgeaeludank
anvnewiniy 0.0422+0.0050 n3 (nawdl 4-7) sesaundestdumunudwenuiiluyiediunniii
2 unzdlawii 3 frnadvgeusen uaziosludunii 4 Sewhiu 0039+ 0.0021 ndy
sosanlussdvlalaudl 20 wn/nn. Fud Tutheduamiil 2 uasdunwid 3 fiduadugs
anudlunedsdunwianvnediAanasdsdimwiniy 0.0359£0.0062 n3u uazwuiilusyaulalnenu
i 30 un/nn. fAnadvtesiianludUnvigavinewintu 0.0368+ 0.0036 n3u Fslimuumnsinaiy
ptNItyA RN IEdA (p<0.05)
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e
1= 0.03
= W AuAu
soxg 0.025
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- 0.02 | aleau10
&=
0.015 m einanu2o
0.01
| aim11u30
0.005
0

Flawlr Flewidz | fleninz  Fileiiid

EZLIAT

awd 4-7 Aedehmiindaunse (nSusied) Tusvesaan 4 &

wangsiindauasy o wuitlussduatunuazssiulalaruil 10 un/nn. TAede
whiufie 0.42£0.046 n¥ WAy 0.82+0.060 n3u Beilngan (naait 4-13) Feaempdoaiy
Shiau and Yu (1999) wutwaniidewelafulusesudl 5 uazto % fuwdindauinninand
dowelalaeu sasaanfossiulalaguil 20 un/nn. imuiiy 0.25:0.049 A% uay
suilalpendl 30 wn/nn. Gliuadsdmindulesiianiviidy 0.22£0022 n3u Feianu
wanFNeuBg T d A NEDA (p<0.05)

=] B o W =l s v &
A15197 4-13 anthvtindauaseadesiu (nw) lusvesiaan 4 e

Flmvinit ez Flasifiz &ilpnvifia

AALIAY 0.13£0.010° 0.260.008" 03220 036" 0.42£0.046°
1aTAaL10 015:0.006" 0.25:0.024° 0.2540.012" 0.42+0.060°
AlEsu 12+0.016 02950013 25+0.023" 25+0.049
1aTmau20 01240016 13 0.25:0.023 0.25+0.049
AlFmL30 160,007 0.25+0.007" 0.23+0.028" 2240 022°
1al 0.16+0.007 25+0.007 28 0220022

o a

snwsmiloutukansiunnaniuegslulitedAyneadn (p<0.05)

nan AaRsARdsSuATIUiuaszavan  wulimssdulalagun 10 wn/nn.
AndvazauguSeuargiianlutugavnedadawindiu 9.75:0.62 Woldud (nwil 4-8)
sosaunfesyAumuANddiadudeeqsesamnaulalagun 10 wn/nn. Falldwiniy
8.50+0.25 Wasidus sewnfesvaulalagiud 20 un./nn. FsllAtseawndanviiiu 7.75£0.65
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Wesidus uazaniefossdulalaenudl 30 un/nn. Seuiiiduedssuiunuiuese toe
fianuiify 4.55:0.25 Wosidud Taflanuunnsnaiuedredifudfiymeedn (p<0.05)

navesradsTessUfauasy wuhfissdulalaviuil 10 un/m. firngeiudon ouds
Fugavewuindidgeiigawiniu 0.0052:0.0005 nfu (Ml 4-9) seanfiosyiuntuRy Jailin
Wiy 0.0049£0.0002 n3u seanAestdulalawuil 20 un./nn. FeilAwhiiu 0.0028+0.0004
nfn weewuhlussiulelamuil 30 wnsnn. dduefedwiindevaudesiigawiniy
0.0026+0.0001 n3u adadirruunnanstusenaiided@ymneadia (p<0.05)
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annsalalaslunsitanadudulnveuaseissfuanududul - 4
seeiu lown 0,10,20 wag 30 Un./NA. AINEIRY wudﬁmwﬂamﬁixﬁummu INIINITONEER
Wiy 5375 +1.03 Woddus sevaunfesssiulelnenudl 10 un/nn. fdwefiowinfiu 52.50
+210 Woidud Tneesnurmdsdminfiiissdulelavuil 10 wnsnn. Slengeawhiu
0.0422+0.0050 A3y ﬁauﬂ;ﬁwﬁﬂﬁ:&ﬂuﬁixﬁ’umuquLLaxisﬁulﬂImmwuﬁ 10 fisdinSureemws 1
Alandu Senadeuniigawiniu 0.42+0.046 uay 0.42+0.060 n3u uaznuhitsziulalagmil 10
fadnfusioamns 1 Alandu daafednunnureiiavagedn Wity 9.75+0.65 iWodidud
dusadsveniminasufiammuinsivleliendl 10 wn/mn. dengeganiiiy
0.00520.0005 N3
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uwfi 5 d3unan1Inaaeg

mswwaaama&mLm's“mU’memwwauLLﬂI'muasJmmﬂmaﬂﬂmsawsumum'mL‘ummw
wANAAUAD 0, 50, 100 Waz 200 un./NA. Wuszoziaan 8 §UaM WU SEAUANUITUTUTBILA
TsfiusAannanaaEesd 200 un./an. iwase twiln, Shsen uaw dvaanauwase dums
wmaammmLmi“malwmmimauuﬂiiwuaamaaLﬂ‘mwmvmummwmummﬂwnuﬂa 0,
80, way 160 un./nn. LUUS"EIuL’Jﬁ’] 8 &UaN9 WU ‘i“ﬂ‘Uﬂ’J’mL“Uu‘ZJ‘LA“?JE)\‘]LLﬂI'i‘V]‘LJEIEJG]ﬁ\‘]Lﬂ'i’]u‘lf‘i‘v]
160 un./nn. dnase u’muﬂ, dnanson uay & veeniuase muu’lun'ruamqmmﬂwu i
Sns13en way 3 HduTu AsdsemeevnnasuuelsiiuessmnnenamiFesiinnududu 200
wn./nn. vesliualsiussrdauaswinadluenisiieududu 160 un/an,

asldansatauniaurasamsiuneuase.0, 20, 40 uas 60 un./nn. wmﬂumamanﬁ
avausninguazlosidufdnaInIssenTeInIuAse Lmuwamamsmaammawaammﬂmaqm
wasEitlgSupmsnianisldansataiunuan 40 way 60 un/nn. TudUawiil 6 a'mwﬂ«.tmvw
1§Suemsiifinisldmsarinunau 20, 40 waz 60 un./an. am'a'mmmm’[,urmaumﬂaﬂim
wstandinduvesluiulegandiyaniunu ﬂqmmﬁ%wmmwumﬂﬁumsaﬂmLumLau 601N/
An. uuJaiLﬁuummmaﬂmmlumimuauuaaaiw DPPH awaﬂ muuiuﬂwma’ﬁaﬂmummu
weseWNITNzausBfuATE A9 60 1n./An. LwaﬂmmmqmmLLavmimuauuaaasu

msm'ﬁulﬂimmu'lua'mmwaLiqm-imcgl,muimmqmm fenududufisnduy 4 sedu
1guA 0, 10, 20 wax 30 an/nn. wuhnsastuaslalauiio wn./mn. lifnededngnis
fiuemnsneiu snsNIsAsRUlALaL IR INTTERAE
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