S1UTHNANTS I8

Fos  mrnzidsalanjnnelunsz¥edamtnlaiialniedn munsughoneriias
entsNann il
The cultiiré of sand goby (Oxyeléotris niarmoratiis)/Nile tilapia
(Oreochromis niloticus) culture in an integrated cage-cum-pond system:

sufficicieny economic for sustainable development

S ¥ E 4 a e 4% = & '
Tnsamsidudeanmuldgalnsams : mawdadahinmughe meaiayan

2 5
muanulaeadusinerrs

1asumsdaassanlszanadse Ws=éidl 2555

914U 200,000

MInnInsIms HIWeINa I ;

1 a d = 4 f

grminsams wisyuiud | minle .
W vosnesh | uaay >

av 4 a o
QTHQQULﬁﬁﬁﬁuﬂﬂuim

10 NFNYINY 2556



Aeu

b4
swausamAivaiuiididegaruiluedisd auzdianveveunszgudninidouns

= oF ]

1 o oa o - oor ] = o ¥
AUATUIFINITNSINYAS um’;‘nmnuuﬂﬁ' HASFIUANIUANEATIUATTIVULHIVIA(IY.) 'n'lﬁ"l,w

o o

msmivayuquganyumsise Fal8Sunssansswdszuiunsisolsedidl 2554 uae
Toudlszanm 2555 lumsidsolundell  vevsuwszqu aae13d $r51wms it uae
il aszmaTuTaBnsussus wasninennsmah uwinedoni’d Al¥nougremdedy
insal  n3esiie aneasumoufivinsite veveuwszquififieades uaznuzfsuma

= ¥ U | 1 -1 o Yy e J
n"lmmmﬂuuamumaa m‘lﬁ'ﬂmwﬁuymuwu



LARIfE]

#win
1511gyA13 19 "
MIIYAIZT NN INKUIN f
Aslgnm Y
UNARLD 1
findd 5
Snquszasn 6
N13915 700N NT 7
gilsaliagiBn153de 29
HAN1539Y

Han15290 Iutleuilszanm 2554 36
wamsasotuilauilszuu 2555 57
F9salvamsife 69
dyilwanside 72
10ne13591304 73

NINHUIN 78



a
AT 1
AN 2

AT 3

A13140 4

o
aNMIn s

MIVYATH

HAATZEZINMIMIITY UAZUHUMSANTUNIUADBA IATINITINY
uoranlszAnsnmmsiei gy lavenlaynie
uerastlssaninmmisinigay lavesdniiiaunas
- - a &
finsalunssFaszuzim 6 idou

1
naRInmn NN IINMon WLazRd

w
urasguamimsmenmuazniilumseyagnanjludnizen

34
36
4]

43



ATIMARUINT 1
MIMARUINT 3
MM IAHUINT 3
MTNMANUINT 4
MINNIARNING 5
4
MTINANYINT 6
ATIMANYINT 7
4
MINNANYINT 8
MTIINMANUING 9
4
MIIINIAKYINT 10
4
MIIMANUINT 11
4
MINMANUINT 12
4
MINMANUINN 13
4
MIIMANUINT 14
MNIMANUINA 15
MIIMANUINT 16

o
ATHEMANUINN 17

MIIMANUINT 18

MSUYMINAAHUIN

uﬁmi‘]ﬂ%’uﬂmmwﬁymné’mfhmm'[ﬂs'mmﬂmlﬁ
uﬂmi]il%’ﬂqmmmfmwﬁmqmﬂqﬁmmﬁunmﬁ(mﬂummﬁ'mﬁ)
uﬁm’ﬂil%’uqmmm{mNﬁ'wfhmmi'luﬂiﬂ -
uﬁmi‘]ﬂ%’uqmmmfmnﬁwuﬂ'mamﬁﬂﬂﬂw (uS/cm)
uﬁmﬂﬁuqmmwﬁmwﬁwuﬂ?u1maan=§muazmm‘a(mg/L)
uﬁm‘]]ﬁuqmmmiymwﬁwuﬂ?mm

997 InemranoaveSameL)
uﬁm’ﬂﬂ%’ﬂqmmm‘imné’mﬂ?mm'lums'n'luTaswu (mg/L)
LAAIRAUIINMAINNAILIAT BRI SENOLYBNAIABY
WerASAI$Y Cyanophyta(CellL) Iuuazmiasnsnanes
JEU2IA 6IADY

WerAsAIHU Chlorophyta (CelvL) luudaznniwnisnaaes
TTULOIN 6IADY

WerAsRA4 U Cryptophyta (CellL) Tundazmiiomsnaaes
20N 6IADU

HARIAIFY Bacillariohyta (Cel/L) Tuudazmitenmsnaass
ITTIA 6IADY

R Euglenophyta (Celt/L) luusagrisninaasy
LU 61ADY

(@AY Phylum Artrophoda (CellL) Tuugazvizsmsnaaes
STUZIA G1ADY

118A9 Phylum Rotifera (Cel/L) Tuumazvviiomsnaans
Y21 6iADY

AR Phylum Chordata (CelVL) luudazviisminaaes
SO G1ADY

ueraslszanEmmmansgdy Tavesmseyuiagnilany

b 4 =)
Tugnszenszezinn 3 Wau

30

80

80

81

81

81

82

82

82

83

83

83



MmN

¥
#iH
amil] yaRsAnyzvedlanniw 8
MAA 2 euandsinusizmevestajinad-wendie 10
mun3  daidaued (Promya, 2008) 14
AMN4 M Spirulina platensis YUIA scale 20 ym 15
[ 1 4
AMAS  UHWIINAN (Secchi Disc) 1 iannuyulavenin 20
o o o & 1 7=y o o’ & o
amiie  anmuduiusssnialSunaeengiwuazatnirluseuniseiu 2
= =1 o H fo & '
a7 maeisunszFudvane-uiRugilany 31
] E
amig  ve-iiufilanne 3 misonaaes 31
o '
amA 9 dnszenvine 10X24X15 w. 1Foyagnilay 32
| 9 [
ami 10 shwiiniede (Fa7) veslaynie 37

UABT ML IUNINANDITLLL IR GADY
AV 11 6’9\51€1ﬁﬁﬂtﬁni{ummﬂmijmw HARYMIIUNTINANDS STULIN 6 1ADU 37
mni 12 SannmeSgivTadume yoatlaninse 38
LADZNUIUNINATDITZZIIN 6ABY
nni 13 gasmsnigiau lavestloningie uAasnuwMINAnassseznm 6 Aoy 38
AN 14 6’ns1ms;ﬂﬁuumﬂ1sui'luu‘3fmmﬂmajm‘m 39

HABZHHBNINAADITTULIIN 6iADY

AN 15 dsz@niamms 19Ty sAuveslanjnsw 39
LABZHUWMINABBITZUZIN 61RO

PN 16 6A31N1550AAIBYBIUMIYNIIW UAAZHUWNIINADDS TLUZID 6 AU 40

amit 17 duqulumswda VolaM W HADZMUWMINANDY STUZIMI 6 DU 40

a8 Smsmiminutuvon/aiauas 41

UADZ ML AWNTINADDITLUZIINT 6 1ADY
ami 19 sasnseigrdvTasumegvealariiauag 42
HADZHUIUNMINADDY 52021901 6 IADY

AN 20 SasmsieigrAn Tavealariiouas uaasmiaunmInaaes szovim 6 Aoy 42



A 21
AN 22

M 23

019N 24
NINA 25
2N 26

/NN 27

4
0NN 28
MNN 20
4
2190 30
&
A 31

MNA 32

290 33

MNN 34

Ml 3s
MNA 36
MAA 37

AINAN 38

NN 39

o
HINN 40

o
MNN 41

a13tigyA(Ae)

gasimisseamsvealariiauag idaznismmanessszuznm 6 Bou
manuTildarusail uRasuiamImanes sezm 6 AoM
ﬁht]ﬂ.l?lﬂﬁMﬂ‘lﬁuami"I (@MUY AUTU)

HABSHH WAITNABBITSHLINT 6 IADY

Mamuilunsa — M sAREMIIIMINABDS TSU2IM 6 AN
w1 i @S/em) uAazHLwMINARDY IT0A16 AU
ISaeen@wuazmni (mg/L) UABSHMWNINATDY TTULIAT 6 1ADY
Wuees Taroamanoaress (mer)

UABSHUIBMINADDITZHZIA 6 (ADU

USyamen TudioluTasou (mg/L) udazmitsmsnaany 130819m 6 1AoU
Usna Tumsn T Tasou (mg/L) uAazwiominaass seoze 6 180U
wAsAIMMAINKAUATBIMIITNBLYBINAINABY

#3%1 Cyanophyta(Cell/L) UABYMIIBAINAREY TEUL1IAT 6 AOU
UWAINABUNY Division Cyanophyta N1.Chroococcus sp. V. Microsystis sp.
fl. Nostoc sp. 3. Oscillatoria sp

a5 Chlorophyta (CelVL) UABEHUIINMINAADY TTULINT 6 1ADU
UNDINABYNF Division Chlorophyta 1. Actinastrum hantzschii sp.

Y. Ankistrodesmus sp. Al. Cosmarium 3. Chlorella sp

#3%U Cryptophyta (Cell/L) ufiazwimMIMAAEL S2217m 6oy
UWAINABUNY Division Cryptophyta (Cryptomonas)

A5 Bacillariohyta (CelVL) UARZ¥U0MINADI 5202101 61ADY
UNDINABUNY Division Bacillariohyta f.Cymbella sp. V.Cyclotella sp.
A.Gyrosigma sp. 1. Synedra sp.

3% Euglenophyta (Cell/L) AR N3 M1AADY I86L1IA7 6BY
UNDINADURY Division Euglenophyta f. Euglena sp. Y.Phacus sp.
fi.Phacus sp. 1. Trachelomonas sp

Phylum Artrophoda (CelVL) HARE YL WN13NARDY TTH1ID 6ADY

i

43

45
45
46
46

47
47
48
49
49

50
50

50
51
52
52

53
53

54



AMAN 42
2Nl 43
NN 44
N 45
HIMN 46

NN 47

NN 48

NN 49

ﬂ'l‘ﬂ‘f'l; 50
.ﬂ'lﬂ‘?; 51
ﬂ'lﬂ;.l 52
fﬂ‘ﬂ‘ﬁ 53
ﬂl‘ﬂ‘f'l; 54

NN 55

L4 ¥
astiumn(ne)

unaannoudad Phylum Artrophoda N.Copepod sp. V. Naupilus sp.
fl. Keratella sp.

Phylum Rotifera (Cell/L) siag#y oM iviaane 2oz0al 6 hou
uwmﬁmauﬁ'ﬂ{ Phylum Rotifera (Rotifera)

Phylum Chordata (Cell/L) 11#a2H13NMINAADI ISV 6 ADU
uWaefreudAd Phylum Chordata n— v Titawmazgmlaiivdeu
o’ LYl A [ ror o v o o ] s
wminmdsues we-wiRuglan] A ldsvemsanuly
HARSHUIUNIINARDINADA FTUIA1 12 1ADY
Adsiinnuauysalmeniio (Gonadosomatic index, %GS1)

P 1a o r N Yo ) W ' 1
mavveuniwuflan nldTvemisarsiuluudazniisomsnanes
ARDATTOZIIAT 12 1fDY
fhﬁ'afﬁmmﬁuusﬂfmﬁrﬁ (Gonadosomatic index, %GSI)
wasvsaeRuf a1y 185 uemsaiuluidaznitomInaasy

-

ADDATZOZIIAT 12 1ADY
SN vouwiwufilan] niiaenisnaasi 3,4 uaz s

L] 1] A
NN NHUWNAADIDU
ansIn15HN 19 (%) vesgnilanjmissmaneassh 1 uaz 5

L] T A
VINNNHUILNAADIDU
8A5INT597 (%) voagnian] Tunulsmiananesd s, 4 g 3 1NN
mieManen 2 uas 1 aaeaszeza 1 dlam
» .
minmdeEivmaegnlaninie uaagnuemInaaes
szUz1IA1 3 oY
@ o’ or 4; 13 1 L] L]
dainiminnuvuvegnilanniw uraznywn1INABa
52021701 3 1ABY
8n3 1M IgAY lasumiz vesgmlanjnieudazmiltensnaans

52z 3 ROV

24

55

55

56

56

57

58

60

61

62

63



ﬂ‘l'ﬂ'ﬁ 56
ﬂ]ﬂﬂ. 57
ﬂ‘l‘"'ﬁ 58
fn‘ﬂ‘?ll 59

NN 60

MNAN 61

o ¥
T5VUNMN(RB)

gasimsigdu lavesgniannieudasnitemnanes
|
2O 3 HOY
] ¥
gasmmlfouemmdhufievesgmlanjnssudazmicsminaass
=
J2UE00 3 1ADY
sgAnsnmmslglalsAuvosgmlaninsio luudasmissmsnaass
= z o _
TN 3 AU
sasImsseamevagnilaningio udaznitensnanes syezn 3 Aoy
sunulumskia veslanjnsw uaagmizsnsmanes syoznm 3 Rou
gmlanjnswhudazmissmnanesn 3 uaz 4

fidasimaeIgydu Inftiqa

L)
Hin
65

65

66

67
67



mazisalaynaelnsssuinlafianadhniefs
HUUIA WG DONBINEY em ATty
The Culture of Sand Goby (Oxyeleotris marmoratus)/Red Tilapia
(Oreochromis niloticus) Culture in an Integrated Cage-cum-pond System:

Sufficicieny Economic for Sustainable Development

1 or d & ar 1 =4 A Yar |
1IN0 WIUDE ¥FUHAUA 9ANHT UISYIINTIA UFAH

Jongkon l’romya1 ,Chanagun Jimanus' and Kajorngied Srinounsam'

»
'‘azinn Tu Tagnimlszus vagnsnensnai uninodoun 18 o.8ee vy 50290

UNAALD

n1st§uqﬂma,i'nﬂu“lunszi’qfauﬁ'vﬂmﬁaum Turiedu Tasldnszdmanosuuin Ixixi
aims hvimlandudu 140-150 s Sannsddes s Famsrans usmsmanss iy 3 ms
NANBIT AT 3 o T,) nﬁsﬁ’uqﬂanjmw‘lﬂumn1sﬁLi'luﬂmﬂﬁ (ARIUAN) ImAUMIADe
Amiafianumuumiv 1 §veaswms T) nws%"uaﬂanjﬂﬂuiﬂumn1sﬁtﬂuﬂmﬁﬂﬂ'duﬁ'u
allg@ii3% sawFumsdealailafinnumuuniy 2 Fva1emas waz T, ﬂ1sz§uaﬂmijmw
Tavomsfidhulmeanauiy alilgiut 5% safumsdeaailafianumuniu 4 Frme
was wazeomisilaminge 3-10%AT g Ay HimsAnnmseigdula adriinisedy
Wugvealaninswmeilo uas Auqums fudeyayng 30 Su szozna 6 @eu nui msnanesii
3 UdaTIMses oAy In hninfiRady dasimaesganiadwnz Use@niamms 195Tsau uaz
mdrfimsnIgiugvealanjnsomeiio (0.03:0.01-6.25:0.43%) genh MIMAne 2 oz 1(yA
AIUAY) atiiod Wamaada (p<0.05) Auvunsramlayglumsnanesdi 1 Ay 24233012
vn/ATansu And1 mavanesdi 2 uaz 3 edrailod M adda (p<0.05) ANuMAINMATY IRz
aafilsgnouveaunasiaon nsnaasaiil Sumasiaoufiy 1u Division Cyanophyta, Division
Chlorophyta UAZUNINAOUFAT Phylum Arthophoda WINNTININARBIDY 251U TN
a5 (p<0.05) A IMIMIMERTLAzAT T 3 memaneshifin nuandefmieada agl1d

, < ' & v a1 v < a
71 mudsnlay Tavermsfitludaraaraudy alilgdu 5% swwfumndoalaidaiinay



2

nuw 4 Fmsaams TeammseTydule uazddriimseigiugvealannsiomeie
= &
RUYY
» T
asonzRuilaninie lunszdmuna ixixt ams dimin we-wifug wae 152+ 2.17-
»
154.58+1.42 n3W/@2 8a5IMsUaes 2 A/ 19UAT1NUHUILY CRD $1424 5 N15NARBSY 3 41
» ]
&afl MInanesh 1 wewiduila1y1¥ees Tuudunsizw superfact aundudu 5-10 Tulasniy
(¥ARIuAY) MINARBI 2, 3, 4 uay 5 Wamiwufilalgaes Tuunndenldaueslarlu anw
¥ ¥ o o o 1 Te o A o 1 ¥ o
[Wudn 0.5, 1, 1.5 4az 2 dose mUAIAY uaziims-uuAufaNdages lau uazldesinauduedly
pizF omdauly srsn13iin1 Sasinisseavesgnilarszezioar 1 dlad nudr S
Twiiuganjnie luniseneaesi 3, 4 uaz 5 Tdmauluminy 19,683+1,868 Woq 19,1152983
Ho4 uaz 19,75042,264 Woa mud1dy dasnsdinlves ne-uuwufiary lunmiienaacsdi 1
uag 5 PAuiid 73.20£3.96% uag 70.13+0.85% BrsIMIseavesgnimszeziim 1 dlad Ty
MUWNARBIN 5, 4 4 3 TAWNINY 65.3343.06% 65.67+2.08% UAL65.00+1.00% MUMIAL 1ag
1 ] i T o o ar oy y @ o '
INANMUINAABIBUY Bdslitedifigniaid (p<0.05) aj1l1d31 msimzduftaninsie lu
[3 si = ¥ o 1 o LY
MiEnaaean 3, 4 uaz 5 Iwald i sasimsinly Sasimsseavesgnilmiszezinnn 1
o a1 L] A
e anmiiaunaneaduq
» » 1
mseyuragnlannie lugnszenvuie 12X 24 X 15 2 Iiwmidnisudu 0.56+0.10-
0.59+0.02 nFN/A2 Sasnlaes 180 A4 vTe Alszana 1,000 AY/AMIIUNAT INWHUNY CRD L4
1 4 1 4
N1INABBL 4 NINAABIT BT 3 F1Aeil 1) eyuragnilannsie Tavldermiske (ganiuge) 2)
ayuragnlayniie Tauld Rotifer 3) eyunagmlangniw lasl§ Moina uos 4) eyuiagmlany
¥ . & & & & A > o
n510 laeld drtemia iWomidsz@ntamnineigudayle uazAaunumseyuia Tashudeyanns
- ar 1 ot : o 1 Q. 3 i ¥ 1 o
30 TM 52026307 90 U KU BATNIIMUNTSHLIY N1INABDIN 3 tay 4 UANNINY 805.52+110.27
L0 782.46+58.63% Bn3 1133 AL TAduNIZ MINAABIN 2, 3 4az 4 UAWINNI N13NAABINA
» » 3
1 sasimandfeueimisiiluiio uag Usg@nTann1s19Tilsau nsneaeeh 4 s uviidy
1.5940.14 W20 Az 0.73£0.03 MUY UAZVINAIIMUIBNARDIBUY s nTad g ada
(p<0.05) uazAauyulumseyIIa MInaasaf 4,3, 2 uaz 1 TANMAY 40.12£0.77, 37.28+1.61,
38.55+0.33 unz38.21+0.17 U/ awddy agd 1@ 9 msmiseynagniaignsio nsnaaeh 4
] »
iasimsnlasuennthuiie waz Uszdndamns19Ts@u Andmmiomanesdug
» » ¥
AUNMTIMINMenMuAzIag Tanumnzauaeat lumsimz@oeda i uag an
o o g Y ' o = ]
nannaw uazenizneuvenasineu lumsidsalagniw sodudmifiauss  Taovii

nanesil Suwr Tunnuvainnaie uazesfilszneuvewmasnaougeiga Tasnuun u



3

Division Cyanophyta L Division Chlorophyta uwmﬁmue‘r’mi’ Phylum Artropheda A

UANANAUAUNNEDA (p<0.05)
fdhigy - mzeyinaiRes Yanjnse Yariia alilzdur nmeSeunla dvfimmeTapiug

Abstract

The culture of Sand gobies {Oxyeleotris marmoratus)/Red tilapias (Oreochromis niloticus)
culture in an integrated cage-cum-pond system was conducted. The experiment was conducted in net
pond (1x1x1 m’). Sand gobies initially stocked were 148-150 gm/fish in weight and 4 fishes /m’”. The
CRD composed of three experiments with three replications each was applied including T, Fresh fish
(control) + with culture Red Tilapia 1 fish/m’, T, Fresh fish+3% Spirulina + with culture Red Tilapia
2 fishes/m’, T, Fresh fish+3% Spirulina + with culture Red Tilapias 4 fishes/m” and feed 3-10% /fish
weight/day. The study was growth performance, gonadosomatic index of female Sand gobies and cost
produced. Data was collected every 30 day for 6 months period. It was found that Sand gobies with
T, had significantly (p<0.05) higher average daily growth, weight gain, specific growth rate, protein
efficiency ratio and gonadosomatic index of female Sand gobies (0.030.01-6.2540.43%) than these
reared with T, and T . The cost produced of fish with T, (242.3310.12 Bath/Kg) had better than T, and
T, (p<0.05) respectively. Water quality was no significantly difference. The diversity of plankton
division Cyanophyta, division Chlorophyta and Phylum Arthophoda with T, had significantly (p<0.05)
higher than T, and T,, It can be concluded that the T,, used as feed of sand gobies, enhanced in growth
performance and gonadosomatic index of female increased of Sand gobies.

Breeding of Sand gobies (Oxyeleotris marmoratus) in cage-cum-pond system was conducted.
The experiment was conducted in net pond (1x1x1 m’). Sand gobies initially stocked were 152+ 2.17-
154.58+1.42 gm/fish in weight and 2 fishes /m’. The CRD composed of five experiments with three
replications each was applied including T,) Broodstock Sand gobies injection hormone superfact
concentrations 5-10 mg (control}, T,, T,, T, and T, Broodstock Sand gobies injection hormone from
Common Carp pituitary gland concentrations 0.5, 1, 1.5 and 2 dose, respectively. The Broodstock
Sand gobies weight 152 + 2,17-154.58 + 1.42 gm/fish, injection hormone was conducted in cage-
cum-pond. The objective of this experiment was to compare the eggs number, hatching rate and
survival rate of fry for 1 week. It was found that eggs number of sand gobies T,, T,, and T, were

19,683+1,868, 19,115+983 and 19,750+2,264 eggs (respectively), hatching rate with T, and T, were



73.2043.96% and 70.13+0.85% and survival rate with T,, T, and T, were 65.33%3.06%,
65.67+2.08% and 65.00+1.00%, respectively and had significantly (p<0.05) better than the other
experiments. It can be concluded that breeding sand goby, the experiment T,, T,, and T had the eggs
number, hatching rate and survival rate of fry for 1 week had better than the other experiments.

Nursing of Sand gobies (Oxyeleotris marmoratus) was conducted in agquarium (12x24x15
inches’). Sand gobies initially stocked were 0.56+0.10-0.59+0.02 gm/fish in weight and 180 fishes /
aquarium or 1,000 fishes /m’. The CRD composed of four experiments with three replications each
was applied including T, nursing with powder feed {control), T, nursing with Rotifer, T, nursing with
Moina and T, nursing with Artemia. The study was growth performance and cost produced. Data was
collected every 30 day for 90 day period. It was found that weight gain with T, and T, were 805.52
110.27 and 782.46 % 58.63%, specific growth rate with T,, T, and T, higher than T, feed conversion
ratio and effective use of protein were 1.59+0.14 units and 0.73+0.03 units and better than the other
experiments, significantly (p<0.05). The cost produced of fish with T,, T,, T, and T, were
40.12+0.77, 37.28+1.61, 38.55+0.33 and 38.21+0.17 bath/fish, respectively and no significantly
difference. It ean be concluded that the T,, nursing of Sand gobies, enhanced in feed conversion ratio
and effective use of protein had better than the other experiments. Water quality was no significantly
difference. The diversity of plankton division Cyanophyta, division Chlorophyta and Phylum
Arthophoda with T, had significantly (p<0.05) higher than T,and T,.

Keywords: Sand goby, tilapia, Nursing, Culture, growth performance and Gonadosomatic index
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Abstract

The culture of Sand gobies (Oxyeleotris marmoratus)/Red tilapias (Oreochromis niloticus)
culture in an integrated cagc-cum-pond system was conducted. The experiment was conducted in net
pond (1x1x1 m’). Sand gobies initially stocked were 148-150 gm/fish in weight and 4 fishes /m’. The
CRD composed of three experiments with three replications each was applied including T, Fresh fish
(control) + with culture Red Tilapia 1 fish/m’, T, Fresh fish+3% Spirulina + with culture Red Tilapia
2 fishes/m’, T, Fresh fish+3% Spirulina + with culture Red Tilapias 4 fishes/m’ and feed 3-10% /fish
weight/day. The study was growth performance, gonadosomatic index of female Sand gobies and cost
produced. Data was collected every 30 day for 6 months period. It was found that Sand gobies with
T, had significantly (p<0.05) higher average daily growth, weight gain, specific growth rate, protein
efficiency ratio and gonadosomatic index of female Sand gobies (0.03+0.01-6.25+0.43%) than these
reared with T, and T,. The cost produced of fish with T, (242.33+0.12 Bath/Kg) had better than T, and
T, (p<0.05) respectively. Water quality was no significantly difference. The diversity of plankton
division Cyanophyta, division Chlorophyta and Phylum Arthophoda with T, had significantly (p<0.05)
higher than T, and T,. It can be concluded that the T, used as feed of sand gobies, enhanced in growth
performance and gonadosomatic index of female increased of Sand gobies.

Breeding of Sand gobies (Oxyeleotris marmoratus) in cage-cum-pond system was conducted.
The experiment was conducted in net pond (1x1x1 m’). Sand gobies initially stocked were 152+ 2,17-
154,58+1.42 gm/fish in weight and 2 fishes /m’. The CRD composed of five experiments with three
replications each was applied including T,) Broodstock Sand gobies injection hormone superfact
concentrations 5-10 mg (control), T,, T,, T, and T, Broodstock Sand gobies injection hormone from
Common Carp pituitary gland concentrations 0.5, 1, 1.5 and 2 dose, respectively. The Broodstock
Sand gobies weight 152 + 2.17-154.58 + 1.42 gm/fish, injection hormone was conducted in cage-
cum-pond. The objective of this experiment was to compare the eggs number, hatching rate and
survival rate of fry for 1 week. It was found that eggs number of sand gobies T,, T,, and T, were

19,6831,868, 19,1154983 and 19,750::2,264 eggs (respectively), hatching rate with T, and T, were



73.20£3.96% and 70.13+0.85% and survival rate with T,, T, and T, were 65.33+3.06%,
65.67+2.08% and 65.00+1.00%, respectively and had significantly (p<0.05) better than the other
experiments. It can be concluded that breeding sand goby, the experiment T, T,, and T, had the eggs
number, hatching rate and survival rate of fry for 1 week had better than the other experiments.

Nursing of Sand gobies (Oxyeleotris marmoratus) was conducted in aquarium (12x24x15
inches’). Sand gobies initially stocked were 0.56+0.10-0.59+0.02 gm/fish in weight and 180 fishes /
aquarium or 1,000 fishes /m’. The CRD composed of four experiments with three replications each
was applied including T, nursing with powder feed (control), T, nursing with Rotifer, T, nursing with
Moina and T, nursing with 4rtemia. The study was growth performance and cost produced. Data was
collected every 30 day for 30 day period. It was found that weight gain with T, and T, were 805.52 +
110.27 and 782.46 + 58.63%, specific growth rate with T,, T, and T, higher than T,, feed conversion
ratio and effective use of protein were 1.59+0.14 units and 0.73+0,03 units and better than the other
experiments, significantly (p<0.05). The cost produced of fish with T,, T,, T, and T, were
40.1240.77, 37.28+1.61, 38.5540.33 and 38.2120.17 bath/fish, respectively and no significantly
difference. It can be concluded that the T,, nursing of Sand gobies, enhanced in feed conversion ratio
and effective use of protein had better than the other experiments. Water quality was no significantly
difference. The diversity of plankton division Cyanophyta, division Chlorophyta and Phylum
Arthophoda with T, bad significantly (p<0.05) higher than T,and T,.

Keywords: Sand goby, tilapia, Nursing, Culture, growth performance and Gonadosomatic index
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Wudn Tswauinmsldusamuandiumsyluoims szmusoumseiydula 8as1ns
o [} o o d 1 =] (Y
avysolme uazauanuoslilulal Rainbow Trout uazANUAURNTIznNulaTves lufy
sasinsaelusrafauidisou lasezdirlddrgeuiinnunumudeaninfiiioondioudl
ganpiuazuey Tufloluseduge q 108 (Tacon, 1981 $1alae waFan , 2541) msAnIHaves
a (=" o~ o =y ] = oA d'.dy 9
woaAEUUAd uaznmawsyiAay Investarladuas wuh Umidafusefiifoaniee misHey
NEFALUANNTEAY 300 TaANTUADDIMIS 1 N1anTy wun Sddaidaduasinnuduni
4 - v A a4 a A 4 £ ﬂ A
gansneanadu q awluszeziaa 1 wen wadadsadadaduauiuvwiunm 3 heu
) 4 v
Umdesde s inauueaa i uiunnszaulanuduee 1@ liuanm19ny uaLana1991n
dl. 1 yqy 9 o Y
dan Ll ladesdeneaausuiiu (¥afe, 2541)
F4
M5 1FaM Y Spirding TRy LTa taz@sslaiauassudsssoynaly wua ardal
@ a o as at as ' ™
sasimanauiug sasimsAnesniiludi nazdasiseavesgniargend msldemisdaniall

¥
HALE NS W Spiruding  aavin Iitlotar Iinsalealus1wan linoleic acid, Gamma - linolenic acid (
3 1 ¥ r ¥
GLA ) tiag Zn - 6 gandludiermndesdigormsnaunaly yagilodali TdsAuge dduf
¥ 4 r )
nnuiueUm i 18 luviandil (Sashimi) Us1ngn 185uanuilenlugi)u ( Lu and Toshio,
1 b4
2003 ) MIHAUNINIIY Spiruling sp. UAZT NI Cladophora sp. Mo MITHaUIHBIRIA AR
o TN = o dy 1 9 é =1 o
uay 9z RS e Ishuesaazauluiiouinniimsldemisnausssuan Fem lsivosney
¥
#aofi1ldilevarlifuasenruyurfvdseniu wazduiuunasldsTarduedndae

(q37INd |, 2544)

/M 3 Yaniauas (Promya, 2008)
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amnellzan

nssadumna e lgiu Spirutina platensis (il 4) Tuidvasoynsuisu 1age
AUNANYDY Bold and  Wynne (1978) 18 Venkataraman (1983) ﬁﬂ‘l{ Kingdom Monera
Division Cyanophyta Class Cyanophyceae Oeder Oscillatoriales Family Oscillatoriaceae Genus

Spirulina Species Spirulina platensis

20 ym

AN 4 NI Spirulina platensis Y119 scale 20 um

qailss Tewlunsdins ivaldgauidmsealuiaut Safuundeomisiidqadnig
TnsmsiidinTasawiz gaulddeTds@ufiBogSinassda s0-70% vosthmilniradue
it s T lawnan agi)szana Seans 12-20 uaﬂmﬂéﬁmsﬁm"lﬂgﬁm Fauduunasniidnenimly
mskanasinliddgde linoenyluFdiiiandoundsomisou Taedszneulidre asaedily
Asadusfuosnalddadanmugaite 1842 nsaluiulisufanivuseguaronuse
(Polyunsaturated fatty acid, PUFA) 1ASRWIZnIaunusina luatin w39 GLA (g - linolenic acid,
18:3 w 6) ﬁ?mﬁuﬁﬁﬂﬁyiﬁimmwﬁﬂ WY Jeniui 1, 2, 3 uar U 12 Iiud LazIndug
m)ﬂmﬂi’:ﬁaﬂszﬂﬂué’l’wsaﬁ@mssuﬂmﬁ 1w W Ta a1 (Phycoeyanin) uazunlsfivesd
¥1iA Myxoxanthophyll,  Zeaxanthin w2z 13NN InAuwAn1158 (Polysaccharides) tHudu
(113713, 2549)

1900 LOLVISITLIA (2548) "l@’fﬁwmssa’u5aumﬁ'mmfnf“;mﬁm]mﬂﬁmﬂmmmaﬁ
drdguesmnsiea Tgiun 138l vazBeaseio 1y
AUAML IAYNsvasEHsoa 3amn

1. mM37HT059A7A (Pigment)
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amdwallzfundiesdsznouvesarsiniesiniagrnauyiia 18un aae TsWad 1o unls
fiuosd uag M Iadiau (phycobilin) tazun 157U (carotene) Tavamiwalgaurll unlsfiuovd
o a a o 1 o w3 a o 4 -
Yianua 1.7 Gadnfudenfuveniminuds aunsousnoendiusiiadien deil whwa-1sfiu (eta
_carotenc) 26 WodiFua, udmnlsiiu s, 6 9Aen1ae (beta carotene-5,6-epoxide) 5 1oTIFuA
19n-1911 14U (echinenone) 7 1)osidun aSv lauanBu (cryptoxanthin) 23 wWesidud inTouauls
FAnf (myxoxanthopyll) 24 (JOAFUA (AL FUBUBY (xexanthin) 9 WloFFuA senTagmariiTy
msimItiiadmies du vie Auas Ssnusasufuddulular Tasmwisdaaasauling
AW

2. T1s@u (Protein)

TaovialamsaoalUgaua (S platensis) udadnlefidud lusuegsenin 5070
wesidud Wailsuegiusiavesmaniiniogasemisi 1§ lumsimizidos Tnsdszneudae
nsnesil Tuisuilumatowiialdun loTuda@u (soleucine), A2%4 (leucine), Tadu(lysine ), 'l
To1i% (methionine), #1apE-a131y (phenylalanine), 75% 1o#is ( threonine), 71 lAtWY (tryptophan),
218U (valine), 919114 (arginine) UAZFEAAAY (histidine) FutlonFoudivn/Sualdsausaznsany
FTudisuduluamiwalziuduumasomstug fueaslumssii

3. Tuiiu (lipids) uaznsa vl (fatty acid)

amswaldydulidesidudlviuseniie 2- 73 nlefifudveniminuts uaz Tuiu
tuamswaluzduidiuing Usznoufaensaludurilalududs Tasmniznsa 8 Twaila
(tinoleic acid) Fuiunsalutusiiafisriluderm «§0ﬁﬂ113u.nﬁﬁ'aulumsmm%’;mmm'um'lﬂ;
aufidaudifny lumsaaguarsdunsizdleiy wazasaluduvesermsie aluzdur deded
difglunisaanguasdunsied 18ud YSuamisemis wu dSunalulasiou fedSuna
TuTasuluesomisaaas USnaluiuluiradamieiezarasmelussesna 2-3 u

msm?umﬂ'.i'wﬁ'lﬂ;ﬁmiuqmmmﬂuﬂmﬁ’uqﬂmt{ﬁﬂ seiinnAaen eI gay 1a
maRaveselezduiug uasmseleiug @udng, 2547)

4, ImTuazindous

amiwa ldzaunduumdsvesimivuazindousnaivyiia Tasemswaluyauunts
dsenoulUdadariv 10 ila USuaed lanfu Ae Tulefu (biotin) 0.4 Tadnfy Imituil 2
HadnTy  uAa@oUNU INTIUA (Ca — pantothenate) 11 Hadn3y  nsalWdn (folic acid) 0.5
adinsy ouludnon (inosital) 350 Hadniu nyail Infiiin (dicotinic acid) 118 Uadniy WSH
on%U (pyridoxine) 3 Waaniu 13 Tuva13u (ryboflavine) 40 diaanfu lsesiiu (thiamine) 55

HannTy uazdniiug 190 lUaaniu
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dmduamiea lgaumds szdszneu T iundousnaroyila fe unaidon 1,315
- LY - o e ow Y- o
Hadnsy Woadede 8942 NadAniu mAn 580 HaAnsy Iwdow 412 Hadniy naelsd 4,400
HadnTy wuniid@en 1915 Nadnsy uusnmia 25 daaniy dens@ 39 Uadniy waz

TnunenSon 15,400 Uadnsy (Vankataraman, 1983 dlee  vesifusa, 2550)

umasineu
a o & ¥ o’ A al a
uwasfiasunineis #ifiFdaddosassaglnhgaudnauauszmly (faa1,2542) finrsdinen

L3 =

: : 3 : o L] + 4 & o ] : 1 '
smmr’fmu‘luuﬁa HINIDNY uﬂ:mmuammmﬁm l'ﬂﬂﬁﬂ'ﬂ'lﬂ'm@ﬂﬂﬂﬂﬂﬂuﬁﬁﬂu'l ﬂ']\ﬂ‘ﬂﬂ'lﬂ'lﬁ

»
o ]

o [] ¥

awlsemisuasdauFunisAuomsveed siFialuuranitgg Tassusnunasiaey

d" [ 1 o a' ﬂi P-1 o o o o = :l o t
wenanilunasnasuuienguiiud® FeeziianuduRussudiuusgemisiidingldun
voarosa (@) Tulasieu (N) uazdanou i) Whudy (aumal | 2538)

daa1 (2542) swsatawasiaousen ldiu 2 ndulngq aweanuawselunis
Funswvumanzademinelld fie

1. un0afinouRY (Phytoplankton) fin iwasnasunlaNumusodunseiummazadi
. 4 ot s UEN-v 1 ' Wi L -1 ,,"::,
gimsieald 1Aun Rsnnadnuazamiwedieg iy amied@oaninii@y Blue green algae)
AMIWAN) (Green algae) lAoEABY (Diatom) 145 ladrfimunsodunsreviueslduryiia
(Phiotosynthetic protozoa) tiudiu

o w o - I'4 a ' [ d

2. uwaanaeudal (Zooplankton) fin  uwasnaeu lmusadunsITHIAwaza e

emnsied IR ilounnnsdaouny wu 105 Tad7 (Protozoa)  AI00UYEIFAT (Animal larvae)

AdliFianands i) unsnewgu wazgnianadin Wudu

ATTIHNDINNAIEVET INAINABUNS (Phytoplaiikton)
s A o A A dAd o a1 a A a4 aaa v e
uwasiaouity fadluddiFiailianudngtdsszuniing dewmAdiFianguill
o o o : a AN o o =
anueselundunseiuawazainemsedld dnfuumasdasunsdadludnialyy
0l (Primary producers) 48912319 (Food chain) oz ens 1681113 (Food web) 131011150 W LA
¥ » » »
aouns Idneluszyuinmide szuyiinmindy aseswuluszuviinmimses lasuwasdinou
AvduIngeaduddiFiamnamaio luheduamsefidh Tdsas TeanTommswidugm
Flon Taonuhlunzia (Sea) uazmsiaaiy (Lake) szwuunaaiaeudvlungulaezasy
(Diatorns) uaznguleluuranvaan (Dinoflagellates) 1WUNGUNAN (Dominant group) @1y
»
uNaNinNa (Freshwater) WU MIWFITYT (Green algae) TaommzwInamiia (Desmids) ¥

AuUNAN (Boney, 1975)
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»
990A (2552) N13IANUIANLAIN Bold and Wynne (1985) UNIIMUA 6 Division
5 =i = ﬂ. = J ¥ of = ‘; -
1. Division Cyanophyta 1iu@aliFIanifavuuiuiunil 3 Wudwil wasidudedifia
a o o a ¥ = s a T
winusaneusadansruas afweenduulfunussomalan awmseddvwautiniuluil
5 o o a o4 w a o Yo
wofuiiundva SedadluninTilsn3Tedn Faelidnuuziindisfuwinuuniie wenainiids
1 ] o« = - 4' -3 Ao o o
TuwudiuvesnasTananad Tunneuase neatuod uazioulanmaiinsanldulumad was
o
Wuamawsiialidivuos 18us f@umnnindy (blue green algae)

[} »
2. Division Chlotophyta a3wAIsuiidmIngiidilivanilound (grass green algae)
» }

o' o « 9 < ar a
valimaznwlunas lsnaraailsendngwinnaeTsfiadie nasiswanun ezuaiiisiniagd
& (73 tg oo o ) o o= =3 o : 1
au q 1 wennimivniiseninguinua Isfiuseduazuau Isiaadnvaioriia sendagismuaey

é r Qe U d' 3 @ o r
Tupaelswarad Faliplseldvanny guandamariimansadinnsadwunamiodider 14
L R 1 r-1 1 L} A
sd1dany mmiodidodulngezlIniussalunaelswarad Fuilugudnarsveansads
utlalusadyosmmiie 18un 8907 (green algae)
. 5 ’ v fa  Aa daad A a
3. Division Euglenophyta @2ulngiiluminwadideriinuiaeadiidideoran vaviia
o ]
waslalifid (ailnaeTiwarad) wanasiigssiauuudasTasfudwintioonieasnauiiu
IM13 (saprophytie and hotozoic form) gwAusedszivuda 2 ¥y wiewnnd TAun
Euglenoid
] Pt : = -1
4. Division  Chrysophyta 1dun Simaunumes (golden algae) AALMAWMADY
» o
(yellow green algae) azwan lapzaon(diators) 191 15d0fune 3 winiilidnuasimilouiude
=) ° = o ' o fa o ¢ A ' ¢ Aa
Nmsimuunlsiivesannniinaslslad pluuuveswadiiviasadidsinaznguand Ml
A v L RG ¢ . a s
nuzandonnala wadideaf lulvulauuunennesn (cocoid form) Hizezwidmaa [Fumn
1 4 3
Inaanuas hiuanuvus waznuuni Inseadrsveamadwusylaan
5. Division Pymhophyta dulndithugadifeontinuin 2 Wfu Suilulnlaflezidu
» y ]
Inlatiifion (pseudocolony) VeviiAneveglnil vstiamzuuingounioefuoguudizia
au wu a1 1zmide aonlivza 4ea418un dinoflagellates
o »
6. Division Cryptophyta iiluarmsielunguifin q Negiszina 24 ana wuvialuirda
o' a.: Ao e = e o o o o 4 [ ]
sazimzia Indimissdiadudassuazordvegiwiududatuuuiomndoiu Tudsiedn

219321 1314 Division Pyrrophyta'lﬁufi Cryptomonads
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ANUNAINKAIBYEA inaatRBUFAT (AR, 2540)

§ainiludafalszian heterotrophic Wiendg secondary production Wwszuviinmivenir unaar

aoudmilhuumnnniumadasudsuin (uwasdnoudisii ludesni1 3 Divisions) uazlungu

unasnasufanisesnilunguunasiaoulng q 8n 2 nqy Asunasiaoun1as  (holoplankion)

HASUNAAABUFIRT1 (meroplankton) INAGUUWAIFABLETIS Copepoda iTlinduumasiaouiii

anudwguiniigate Smausiaun diinavswdazediamn wazdnisuninszaeedi

p39ue WInuWaiasuFIns 1 18ud #idouvesminwulsanaio|W&y Wi Platyheliminthes

, Nemertinea , Bryozoa , Brachiopoda , Phoronida , Echinodermata , Hemichordata Lﬂuﬁ'u 113 I

lsznoudretamasinousinsazinasinounids 18un Rotifera , Annelida , Mollusca g

Chordata iwaedaoudafurenguinuannsofieuie dwisoenendroduerfoluimnins

(vertical migration)

L1 sflsznanvesumanaeudad
unnsrmendaiilsznoudledathifinszandunds S 16 Tldy doif
1: Phylum Protozoa (Protozoans)

Phylum Cnidaria (Jellyfishes, sea ancmones)

Phylum Ctenophora (Comb-jellies)

Phylum Platyhelminthes (Flat worms)

Phylum Nemertinea (Ribbon worms)

Phylum Rotifera (Rotifers)

Phylum Chaetognatha (Arrow worms)

Phylum Annelida (Segmented worms)

Phylum Arthopoda (Arthropods)

CHTF NS | RS

—
=

. Phylum Phoronida (Phoronids)

[y
—

. Phylum Eetoprocta (=Bryozoa) (Moss animals)

—
[

. Phylum Brachiopoda (Lamp shells)

—
W

. Phylum Mollusea (Mollusks)

._
»

Phylum Echinodermata (Spiny — skinned animals)

—
Lh

. Phylum Hemichordata (Hemichordates)
. Phylum Chordata (Chordates)

—
(=,
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sz lowivssunanineudad
o o o ar o o dw
Uszlowlveumanaeudadndagll 5 Uszms Al
o/ u’éy o
1.2.1 flusmisvesdafiumzuyud
3 » 3 I . °
1.2.2 1% (indicator) ¥0anszumi lusmieams Wudsumaniniuuazunaims
Useua
12.3 dluingavlugnamnssy

o' Sg o v
1.2.4 Wudse TesilunmsIsednemsanainig q

& g . W an W
gaiaahiriumsdsziagas Mz @uedadi
1. A 15 91e (Transparency)
o = ;v d 1 . .\ = ]
’Jmi‘l‘usztlsmmaﬂﬂumumunmummu’mqﬂmmu’mﬂan (Secchi dise) ﬂﬂﬂﬂuﬁq,’lﬂ
o =£ & (- | [ -] o ' ' 3 o | 1 ' T
Twhoudinnudniives lumuuduiagaana1d mnunanilafisinnyldselaeyszniie 30-60
s \ J Py = o u‘: ] g; 1 4 :’ T
a3y, HuNLANMMzauAM s gEn Invesdadii mndiadindn 30 au. saaedniianuyy
N - o = & Q Y o = .3 ltlsv 19
mﬂmuhh]“riiﬂuﬂimmmmﬂmaummﬂu'lﬂ "BQ'E]'\‘HTI'IIHlﬂﬂﬂ'\?%’;ﬂ’lﬂuﬂﬁuaﬂﬂ"]ﬂﬂumu RIS

L t ’ 43 1 1 : :: L
aflnulusalaganit 60 m il namahuvasiniulinsoauysel (eywad, 2554)

[ ¥
MNA 5 BHUINDY (Secchi Disc) 19 iannuyulaveain

n:Induns( 2544 )

2, Qm‘l’l{}ﬁ (Temperature)

ﬂ"l';'L‘lJémeLﬂﬁ\‘l‘lJEN'Q‘CN‘HQﬁ€1ﬂ1nﬁﬁﬁu‘]ﬂaﬂzﬁﬂﬂqﬂﬂﬂﬁ%"l 9 uaglunsldifailymise
nsd15eF3adatii Qmﬂgﬁmﬂaénmuﬁmﬁfwmﬂ%uuuﬂm"lﬂmnqmﬁn”ﬁwaifmaz
anundeufituoifueg uadessg luveuwaimuizau datvzasenuniusents
L°1Jﬁuuuﬂawmqmwgﬁmm‘t{ﬂm{aaﬁ‘hﬁ’ﬂ Lﬁaqmﬂgﬁmm&wqai‘fuﬁ%mmcsha 1 lumsA1sadia

=] 43 5 = = ] g o A J 3
fuzgean eguunglanasfiens sumaniudezanns 1R 10m N u0(Van Hoff's Law) ¥9na1211
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o= . a aaa o ﬂ 3 A a o J
Y13 WA TUBFY (Metabolic rate) Y09 9N IR MLIM 2-3 1311 dWogIUQIIANIY 10 B3
¥
e 5y msvwly, myhed, msfiy, Midesvesemis, nMIdudivuasMsduvesiale
1 4 1 4
dhudu danluwafousu drzmalnoseveifoeghnigungll 25-32 °C vsidealaisisuya
o A a e 1 o 1 1 g :
Tauia liieanndilSunanssigaisuyiuacy  unasnaeu uazauyunoudrage Aniu
] | A 4 ' o ' :
apunatsiunliuaataAni¥uuuszgaduanuien’131dun endgangiigendi 35 °c danh
» [) r 1. 0o
Fuanhiigaugddmeruianisueduvesquuglinaudn (Thermal stratification) uAtimliing v
v 1 » 4 ]
unaniidvuialvg daliefoslarfinundos aowdaTiifiu 2 was seideuda
o or 1 o ada 1w J:’ [Y 9 ¥ )
sngnisaidanain Tasagl miflesfunanssnugungiiniidedanimasflosiulilqungi
4 o’ = ! v o o - = a o J - -5
vounanihilmaldouwasediesraimisanlnd ldsinanmiifatuaiusssuya nie

1 4
agmanaz luanfulusgunglindlunisdissiiavesda i eyned, 2554)

»
3. anuilunsa-Anveai (pH)
-] L o' . q' ] -y gv v -:;
anmnians oo ntudulsivsveniSuavedlalaseulosouw (B+) Tuiii an
@ o 1 ' - J da - o a a0 Y e
Hlunsialinegsznin 1 He 10 hinligungil 25 ssruradvd uagiimanimnsaniomaumiifiy
v ¥ v
7 Sainhidsnanegluamwiiilunan s wsssundiimanmnsaniearaulsiuegszni
v
[-] L) 1 1] A r
5.0 B4 10.0Tas ez inmanmnsaniea1sneud19ned Ao DAz 8.3 MANTHNIANTD
! @ & dca Y a ' ' = ' -
AnmgaydmiawyIialuihvaszegluyn 6.5 81 9.0 Boyd, 1998) Tasmranmnsanie
» " ¥ ¥ ]
AnveulAnd 6.5 wwildddiFialwinnesidanig@uTadiag (Lioyd, 1992) nazdaiidia

1 1 : A L - L " 1] 1
adwmlnglninsmedethiifanmnsanTeandindt 4.0 nTegandt 11.0 (Lawson, 1995)

) o
4, Wsuaeendiounazaloluiii (Dissolved oxygen)

[ » [
Yinmeenunaesndiouid@dliFialudawsoh 1418 sseglugilvescondisui
: a = o 1 g, o = = [ :
azawlwin/Snaeendunazaioluunii ssuninunaesndeud lusnienunsasla i

= 1 P ﬂ o« - : T Y
uazdnaiunilavziilunawaes ldvinnszuiunisdunsizvuasyeanmi vueaudsuia

= c{ o’ -:'. ‘! 4‘ = - b A LY - 1
sandunazalmhezmnvuiiolimsdveina Aumsldniessnndveimmliziandn q
A a oa 1 o, - [ £ -t oy o’ 1 1 o P : o
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sam IilTunimeendiaunazawluihidsunaasainidsuranvuiuduyinmdu Ty
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(109N N1619 (Respiration) 194RYINIALNTLUINATEBLHAY (Decomposition) YBINYII T
a a 4 2 & o 1 v e . ¥ ' A
Ao Uinasendiouiazarelnhi@unila ludunlsfiddgigaenilumanih nanfe e
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QOfssolved Ouygen (mgrittar)
h

L]
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Gam 2 Gpm. 2 sam

1 ar @ L] - : A @
AN 6 anuduRUTIznIlSnasondiauazani luseuniieiu

fian: Boyd ( 1998)

5. Usunadeavesa (phosphorus)

eareiaimuluunanhsssumna woglugirean (PO, vesmmseiiunidias
aspunivearosmiumgemismdnfidudritanandavesishni undnhiidvsina
WoarloSaguivulyl sz ldamsweSgudnTnot1esimds (algal bloom) dmFuundaiiil wu
NEiAmIY (ake) ivadteglumne Wigavauysel (oligotrophic lake) szfiffuunpareiasing:

0.010 Hadnsu/das uaznzamuiisaiiegluanizaoudisgausuysel (mesotrophic lake) 9z

{ =

Wsnareareinagluyae 0010 fs 0.020lladniudns drunzeaufidainegluanizigay
#tuyy3ai (eutrophic lake) 9¢iiSumusanoanaTagandi 0,020 iadnfw/ans (Mueller i1az Helsel,
1999) ﬂ?mmﬂaﬁﬂa%’ﬁim‘lmfmnzmie‘iun’%‘ﬁﬁumuﬁﬂuad‘lm& Tuiiluwafouitdadn
hil%egluanznindueziivsinueglugs 0.62 fa 1.86 TadnsuAasduSuavesoadess
‘lu;ﬂﬁnzn1u‘lu1§1 (soluble reactive phosphorus) ﬁwu'luumfﬁ'hiﬂ;ﬂuﬁmaxﬁnﬁuﬁmzﬁﬂ?mm
¢ 11979 0.016 §9 0.031 HadnSw/AAs (Fumas, 1992) r13ilsznouneaatadnlidhumudonyud

wazdadin AillFuna higannsuiull Boyd, 1998)

6. UTuauttou Tuily (NH,-N)
1 I ﬂ &1 -ﬂ'ﬂ “ 8w v g 5
519 lu Tasinwiluntislusgemisndluddifalusrnisafemisnienszuiums
LY L4 o, . T : -
fauns 1z R IvesATi (Photosynthesis) 119 1w Tnsiuluunanimusssumassuninnaiy
' § v a . o o ' v 3
unae TAuaReduu A niHy (Rainfall) azatwzduyduiim Inatiaunanii (surface run-off)
] »
ATz UIUM IR I Tasuvesdalidiaunasialuunanil Un sim N2-fixation) UWSOOANINN
> ¥ ]
AzNOUANLNANI (Bottom sediment) Az A9VU0WVaIFITTIa 154 a1 uouludiodunanan

» v v
sudulunszuaumsdesaarwdunidashil lulaswuduesdssnouTnens q T arududu
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yoauou Tudlshazawlniiioglunusindaeasudmiudaii astisdnd 005 tadniw

ans {(Lawson, 1995)

7. 155 Tumsa (NO, -N)
- aon & > o'
misdsznevlumsaiilunandasinnisdfisncondiaduveslulnsalunszyaums
TunsFinduTasuuafiG o1 4ufaoon®iou (acrobic bacteria) Tumsaidlums dsznoviduivves

-

] ¥ ] -
frir  lumsad T W8gadmini TW1¥o1eeegruldoud Ty luInsduasuon Tuifivde

v
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- L] = A =1 o

ufaeondoulunszurunisdosaatursoniols  (anaerobic bacteria) 1oiSvuinvviy

4 a s 1o g3 4 d
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o1ns (2546) Guidud0619101yn510 Oxyeleotris marmorarus WSO Taiituso 910
wanimssusaluyeiomatlami ssniadouiuiny 2545 Sudouiiviny 2546 innfinn
2esns Auiuuas Inssafruiiodesslvdwndesqanssaisssua nazndosganssend
Sianaseuuvudesn wuh Yanjnae Tadudeiihmiinnde 124.3+10.5 a3y wagaaen
Reduindy 21.0:0.6 twuAAT Taonussez lugniimgegalurdougaiauuazidoungainioy
.. 2545 unzszoe IWndans Iisigene 2 afife denfunou na. 2545 uasifouquaiug
W.7.2546 nazAneAnsAmTlszos lqnifatumniiqads 10 dou vnasfnsddeiineeiy
Wugnu ﬂmaj'niwﬁﬁﬁafﬁﬂmn?tgﬁu{ulﬁuuuﬂmnaaﬂqu‘i'luazﬁfiwqaqn 5.92% ludou
woAsnou daumanuanves v lufinunde 17,004+1,224 e / @2 'i]’]ﬂﬂ‘l'iﬁﬂll‘lﬂgﬂéﬂiﬂ'la'h
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w¥ouuiilungu (group synchronous oocyte development) (2) ¥293eAiTN15219 lnazFuiug
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Tuny 2545 S Tuinu 2546 vinntsTnsedifesunsyniden wuhmsataaduiuging
wannnmswiouiuunguaneannuuivesdums vinarsAnmmuinlaninie 0. Marmoratus
aaeqiidtuggmannzilszorldeniufensamy Tavannsuynddidunsedlussusilaey
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Al finademsnsgyduTa gasmalasuins unzmsidgiug uAidoriAi IRudins ey
waneaaanu Lidianuuandrefuneadi (p>0.05) Tasomswauaimswalilyadu 15% i
w Tulumsedgdu Tauazgusmia lnsuins Tassawdnimiseniimaaesdu aql1€4
amiwalilzimswlumsndy@ula uagmatannmswSyRugvenlmiin (117308, 2552)

Amomsakun et af (2003) Anwiszezinarlunisdesems nudiszezinanlunsdoy
Tsdnlesvesgnilanjnsreeig 3-18 Su mifu 130-180 iR szszna lumsseylsdimeiazersi
Wigvesgmlaningwery 21-27 Su vy 110-120 1A uazszezna lunsdeslsunsveagnilany
N31091¢ 30-45 Tuirfiu 80-100 WA ﬁqmwgﬁwmﬂ 2529 °C AundedmanTsanlesfigniat
014 3, 6,9, 12, 15, uag 18 Ju Furtedu 18un 58.8, 95.4, 64.0, 88.8, 134.0 uaz147.4 F/gmlm
mudidy gnilaey 2127 Tu sxfuemsvlsAmesuazeridlu Aundusmonlsdmedign
ey 21, 24 uag 27 u fukeTu 1A 126.8,42.8 une 43.4 Frgmlm ad sy Aundesau
orffidefigniateg 21, 24 uaz27 Su furauldun 54.8, 142.8 uaz 197.6 fagnilan awddy
uazrhm%‘uim'm'lmmﬁqnﬂmmq 30, 33, 36, 39, 42 AL 45 Aurteu Rudt 177.4,179.4, 214.8,
249.6, 362.8 10£366.2 Arvgnlor mudiAy

Amomsakun et af (2003) WomiRugannaenslilavoomaBsunuusssuraly
vodu udrsrusaulinleidln 197 185unimanauiufihwiinlugnszen Anulszianves
0113 lundszozveamanigray Ia Taol¥de Iiweinasvuiatiuias soodns @A 300
ann) ldgniaieny 2 undsnimiud Gufivents) $uudeas 1,000-1,500 §2 nudign
Uanjery 3-18 Su (AMuEWIRAL0.31-0.41900) A TsdrdesiTunmisifivseiaie vaizfign
a1y 21-27 1 (ANWE1IEIFARAL0.44-0.65 3. ) Aua lsAiesuazorififlanaziilegnum
814 30-45 U @NUENITIFIRAY 0.69-2.15 o) Au lsuaifivand19@e)
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2.39+0.12 wu. USuaves liuasilszunm 55.32414.85 gaued tulnsiwas louasgudedis
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eyuaTiAMMAY 0 daulufu menuamelu 23 Tu iazdassoavsagailmifieyuialunnuidy
10 uaz 20 drwluiu ooy 60 Su Tiuandafusdnililsddgmada (p>0.05) Tasiisasiion
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»

¥
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o el 25.00-38.50°C Anu Tilsaueralini 0.27-4.10 was A21uyulin 0.09-68.50 NTU pH A1
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Phylum hifin nuuanaafumanda (p<0.05) Taswitenaaeadil doalaninie Tavormisfiily
=Y o o o A
Umaa (ganruqu) duur Tduanunainnaiouazeam)sznouYDLNAINADUFINGA lasnunIn
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1uA3%4  Cyanophyta 422@A3%WU Chiorophyta A0AAdBINY Ve3IAETA LAZAME (2551) 11 AW
a o o - " o - o D aa o a
vamnsia USinaunasnasunsludsmostarlin nuunasnaoulsnIvua 6 A3%U 43 siia Tay
o =Y o - ] v an o = 4
2aAlsEnoUHAYBIUNAINABURY M INgjoyluAI$Y Chlorophyta Y93INUsA HAZAME (2549),
ﬂ‘ T L = =
Ve3IHIA HaTALE (2550) NA1IIIMIANIAMUHAINH YT TAauazUS naumasnaeuRs Ty

o d q’ = Qs v o o o T R
asedmiui umInedeus 1§ esi/sznevwiinve wmasnaouRyawIngey3¥u Chlorophyta
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¥ 1 4 - 1 4
MTamasuni 1 gammimedusina lswaseeai

Ed
manuldswasveaniewy,) Famay funsy gaiay wERINIY  SUNAN NATIAY

Spirulina 0% 300" 2740 3540 29+0" 200" 25+0"
Spirulina 3% 300" 270" 35+0"  29+0" 200" 25+0"
Spirulina 5% 300" 2740 35%0  29+07 200" 25+0°

[] » »
MTNMANMIND 2 AaMMITMIAugunii @ermuraivn)

Qamgﬁmmmmzi‘a favay  dueiey  gadny  woAIMoM  fuMey  unIInu
Spirulina 0% 20.540"  33.6+0" 27.9+0"  25.2+0% 22.8+0" 230"
Spirulina 3% 29.5£0™ 33.6£0" 27.940"  25.2+0" 22.8+0" 230"
Spirulina 5% 29.5+0" 33.610" 27.9+0 252307 22.8+0" 230"

] 1 d
AumAmnng 3 guamimsdumanuiiunse — a1 sz 6 hou

manufunsa—d  Fwwey  Auoweu gainu weedneu funey uasiau

Spirulina 0% 8.07+0.09™ 8.18+0.07" 7.48+0.16" 8.71£0.03" 7.5:0.06" 7.9+0.04"
Spirulina 3% 8.2940.07" 82+0.06" 7.75+0.02" 8.44+0.08" 7.58+0.08" 7.92+0.02"
Spirulina 5% 8.33+0.06" 8.38+0.1" 7.78+0.02% 8.58+0.08" 7.48+0.02" 7.94+0.03"

1] »
MNMIAEINT 4 uaasiledguomimisduminiui i ws/em)

amnunh i Foney fiueiou gqawny  woASmeoun  Funeu UNTINY

Spirulina 0% 37.67£7.54" 38.6744.06° 56.67+6.57" 87.67+4.33" 48.67+4.67° 64.33x4.17™
Spirulina 3% 441872 35331742 47.334636" 85.33:1.20" 44.67+0.67° 59.11x1.61"
Spirulina 5% 48.6743.53™ 44.6748:19" 59.33x1.76™ 86.67+0.88™ 42.33+0.88" 62.78+0.11"

14 v 1 4
mnamasmand 5 urasilifogummimsd S inasondisuazaionii (me/L)

4
dSnaeendiouazmnmi - Semen dueew gqaen weeSmeou funen wnsew

Spirulina 0% 4.6+0.60° 5.73x0.35" 5.13£047"° 833x1.16° 4.93:0.24" 6.13x0.54"
Spirulina 3% 54:0.12"  5.33:0.44" 5.1330.52" 7.33x037° 5.6£031"  6.02+0.18"
Spirulina 5% 5.2+020" 5.6+0.42" 5.87+0.58" 8.13:0.81" 4.73%0.29" 6.24+0.16"
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-y 1 4
MTMARUING 6 uaasiledogunmimudnlSnuees Isvemvarearieia (mgr)

oof Isoamaveaesa  Fomey  Mumow  gman weaSmew  funaw wnniaw
Spirulina 0% 2.49:009° 292+4005° 2.53x0.13° 2.83+023" 2.56+0.16" 2.64+0.09°
Spirulina 3% 294007" 258+0.09° 2.414004° 2754016° 2.52+0.16" 2.56+0.01°
Spirulina 5% 2.7340.07" 2.6840.04% 245+0.05° 2.49+0.06° 2.6440.15" 2.5330.06"

r ¥
amsamanuand 7 ueasiledegunimmimesdualTinamenTudiouinsiou (meL)

uenTudioluTasiou  deman dueon  gqaiau woeInew SuAu unsIAw
Spirulina 0% 0.09+0.06" 0.05:0.03" 024+0.11" 0.14£0.06” 0.42+0.02° 0.27+0.03"
Spirulina 3% 0.02+0™ 0.03+0" 0.02+0"  0.08+0.06" 0.41+0.03" 0.17+0.02"
Spirulina 5% 0.03x0"  0.02+0.01"  0.0220™  0.16+0.15" 0.3720.04" 0.18+0.05"

] [
asamanund 8 uansilefoganimimed o luminlulaseu mgL)

UFua lwasn luinseu

Ay dueoun qaimy woAImisu  funen upsiew
Spirulina 0% 0.06+0"  0.07£001" 00 00" 0.01x001" 00"
Spirulina 3% 0.13+0.02" 0.11:0.01" 00" 00" 0.030.01* 0,010
Spirulina 5% 0.14+0.03" 0.12+0.02° 00" 00" 0.0120°  0.01x0"
ﬂ'lfldﬂ'lﬁﬂ‘l-ﬂﬂﬁ 9 llﬂﬂﬂmﬁﬂﬂj‘lu‘ﬁﬂ'lﬂﬂﬁ'ltllm%i)@ﬁ’ﬂ5:ﬂﬂuﬂﬂﬂllﬂﬂ@ﬁ’ﬁ81».!
NUIWAIINANDY Spirulina 0% Spirulina 3% Spirulina 5%
A3u Cyanophyta (CelL) 3930.74+1087.38"  2281.51+362.81"  1812.632204.79"
#7391 Chlorophyta(CellL) 3649.68+627.56" 27065824633  2881.55+311.33"
#3% Cryptophyta(CellL) 263.98+41.37" 296.71+16.89™ 272.05+22.68"
#3%1 Bacillariohyta(CellL) 1481.62494.32" 1310.05+20.42" 1236.16+164.95
@33 Euglenophyta(Cell/L) 861.92+172.15" 852.49+101.65" 632.43+44.37™
Phylum Artrophoda(Cell/L) 167.23+13.55" 105.84:2.24 78.04+15.95"
Phylum Rotifera (Cell/L) 62.18+11.71™ 28.24+4.59" 34,02+10.71%
Phylum Chordata (Cell/L) 15.62+1.54” 12.2441 42" 9.82:42.11"




MINMANMIN 10 UFAIAIFY Cyanophyta(CellL) TuimasmiomMInaane s3uz1m 6i@OY

B1

Cyanophyta Spirulina 0% Spirulina 3% Spirulina 5%

Favny 2658.53+103.11" 2456,97+224.24” 2504.2+290.18"
Ay 2829.1+£358.17" 3326.67+676.48" 1736.77+386.75"
AaInY 3866.77+1030.74" 2385.93+866.03" 1936.9+207.64"
ANy 6410.1+3548.22™ 2042.9+491.53" 1780.1+100.84 "
 ATRRLIY 2681,5£350.95" 1262.174535.9™ 1059.33+191.22™
UATIAY 5138.432157.1" 2214.42+678.63" 1858.5+144.64"

A1 AMAaNINA 11 UIRIAITY Chlorophyta (CeliL) Tuudazmitomneaans szuzim 6oy

Chlorophyta Spirulina 0% Spirulina 3% Spirulina 5%

GRVRGH 3492.3+396.09™ 2847+238.91% 2674.33£340.01"
fueeuy 1774.97£1076.07" 4042.27+1442.98" 3186.13+460.79"
ANy 3630.5+285.84" 2432.2+529.1 3009.43+:463.67"
noAIMEY 3352.874256.76" 2296.57+411.34™ 2854+283.43"

fuNAY 4155.73£1968.37" 2257.07+166.37" 2633.66+379.16"
UNIIAU 3491.68+269.52" 2364.38+469.71" 2931.72+372.18"

MIVIMANMINT 12 UAAIAITU Cryptophyta (CelVL) lunAnsniiisn1snaans szuzal 6iAou

Cryptophyta Spirulina 0% Spirulina 3% Spirulina 5%

danny 332.93494.61" 297.9+127.13" 223.93+57.69"
AU 258.27+103.26™ 267.7396.72" 260.57468.06"
annu 332.57+127.27° 253.97+84.22" 320.07+66.12"
WOAIN WU 236.4+18.05™ 354.3£61.51" 341.7+58,33"

AT ALY 139.2+6.93" 302.2462.13" 155.17+52.11"
un3IAY 284.48+63.52" 304.13+60.79" 330.88+61.14"
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A MARNNINA 13 UARIAIVY Bacillariohyta (CelVL) Tuuwazvismsnanes seoznm 6i@ou

Bacillariohyta Spirulina 0% Spirulina 3% Spirulina 5%
GRURGH 1190.4+159.7" 1048.27+120.4™ 1089.9+188.62"
fiueou 1026+71.97" 1016.27472.79" 1331.9+292.96"
Ay 897.27+88.7" 1212.87+116.63™ 1220.3+334.69™
oAU 1352.07+514,37™ 1669.27+181.58" 1268.074313.66™
TR b 3299.33+1019.23" 1472.57+257.01" 1262.6+166.27"
NI IAY 1124.67+295.8" 1441.07+138.8" 1244.18+323.94"

ATIMARNINA 14 LARIAIFY Euglenophyta (Cell/L) Tutigazniiun1snaasd szo20m 6idou

Euglenophyta Spirulina 0% Spirulina 3% Spirulina 5%
Faminu 1977.77+1231.31% 499.17+111.54™ 619.44+61.02"
fiuswu 992.23£217.63" 786.97+233.46" 656.17£75.57"
faIny 525.6£96.98" 628.5491.11" 712.7+39.99™
NOAINIOU 389+83.05" 634.6439.34” 559.83+186.66"
FUIAN 829.6+255.1" 1934.171903.15" 610.23+53.35"
uNIINY 457.3122.59” 631.55£25.96" 636.27+100.25"

A1THNIANWINA 15 1R Phylum Artrophoda (Cel/L) Tunaagmitonisnaned szeznai 6AoY

Artrophoda Spirulina 0% Spirulina 3% Spirulina 5%
damnu 91.23+18.89" 83.7347.21" 134.87+18.95™
YT 167.17431.05™ 112.13+38.83" 54.77+6.28"
faiau 179.23+17.93" 108.1324,02” 65.87+23.16"
neAINIoU 179.23£17.93" 108.13+24.02" 65.87+23.16"
funnw 207.3£17.22° 114.8415.33" 81.0348.28"

UNFINY 179.23+17.93° 108.13+24.02a" 65.87+23.16"
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ATNANUINA 16 UAAI Phylum Rotifera (Cell/L) Tuusazmionsnaass szuza 6idou

Rotifera Spirulina 0% Spirulina 3% Spirulina 5%
ARG 32.87+7.19" 19.4+5.93" 39.97+10.3"
fiuenen 84.17+19.38" 40.63+10.71" 18.3747.26"
AaInwy 69.67+15.35" 26+7.94™ 41.2421.63"
NOATNIGU 69.67+15.35" 26+7.94" 41.2421.63"
ATRRLHT 47.03+11.59" 31.4+11.86" 22.1746.35"
unNIAY 69.67+15.35" 26+£7.94" 41.2+21.63"

AINMANMINT 17 1A Phylum Chordata (CellL) Tuusiazmizsminanes szuziom 6inou

Chordata Spirulina 0% Spirulina 3% Spirulina 5%
Famny 18.9+4.49" 18.67+3.93" 14.33x3.93™
flunay 11.27+0.89™ 13.87+3.75" 13.53+4.18"
Aoy 152743.12" 942.03" 6.8+1.57"
NEAIN Y 15.2743.12™ 942.03™ 6.8+1.57"
funAw 17.77+£2.89"™ 13.935.58" 10.63+0.34"
UNIINY 15.2743.12™ 9+2.03" 6.8+1.57"

MIIMANNINT 18 waanlszansnmnisnigay Tavesmsernagnilainsie

. T1 gnilmn T2 gniln T3 gmln T4 gnifan
HywMInAaey A 4 »
TaTuermnanas | 1450 Rotifer | 1850 T3uas | 1850 Artemia
L3 o’ r I-H' A' 3 C ] ]
BRINIMUANNITU(S) 569.02444.29° | 667.70+22.56" | 805.52+110.27° | 782.46+58.63
BniIMuTga Indume . X . ,
2.86+0.18 2.98+0.15 3.20+0.10 3.2120.11
(%)
dasimstesguAL la(numy | 5 \
3.73+0.61 4.29+0.44 5.03£0.21° 5.1940.20
Ju)
fasnsnlfousmisidubio | 298044 2.69+037" 1.87+£0.28° 1.59+0.14°
Uszansnmmsigllsau 0.06+0.01° 0.5320.06" 0.5420.02° 0.7320.03°
BRIINTIOARY (%) 74.33£2.08" | 77.67+2.52" | 83.00+£1.00" 84.00+1.00"
aunulumsnda (wmsa) 40.1240.77" | 37.28+1.61" = 38.55x033" | 38.210.17"
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