lassnsaiaumalulagdansezlunsndndnd lnsuuseeniu 2 Wdenuide

wdn liun 1) maansdesislussuunsdsuuuuus vie “dwmeuln” wag 2) maiaun
Tulowuweslunmsdanisauandaivaseadn’

AsAnwIlyeiauITzuunIndssvunuaiedmiundndefiungia

(Macrobrachium rosenbergii) IngAN¥1TUINTDAFLININMUITEN TEUUNTIUT TEUUNITHEES

o ¥ o

TusLAUAULUTUENTD WAENAUINT I DIUTTITIUSAUNNINALNUUAIUL RANITANYINUIN

Foudusuunm 10 - 12 Ans WngauReNTNISAsIR U IAEIRY 2-18 nfY uasidssld
hwiindgaeyszana 30 ndu foudeswunn 33 - 67 Ans ianzauRen TNIZABIfNLN T
YuIAEuAY 30-90 N3y wanidssldimindaniieussuia 100 n¥y Foudsswun 50 ans
ngaNsonI TNz AsIfafuNTIIIUIRENRY 30-50 n3u uasdedldimindgnine Ussanm
120 N3 HouABIILIN 70 ANT IzANRBMIINIZIAE RN TR NS 40-50 niuTulY
wagtdssldinndngigniioUssann 150 nfu uagHeddss wun 120 A0 iMangaudanis
wnzdeafaiunsu i suuuiniduiu 40-50 ndu wasidssldimiingigavneUssanu 178

nsu Wuluanuiildmnnisald Qsiunsiuwaddaussugnisasyivle lun Ardimingan

[
= 1w

WINTY (weight gain) U1 tnFNNTusadu (Average Daily gain; ADG) 80510151938y LAUTH

1% '
v A

W (Specific growth rate) 1WosuAUItNANLALTY (Relative Weight Gain) WazA18RIING

Wasuemsuile Andndsiunsumeads dedulunisiuuinisinzdesiesinunsulussuy

Y A v

NNSLALANINMUNTIUUURLIAIATILLTLINUNANTIU TUTEUUNI TN UURIIAY 1allnT
aa ‘:‘/ ¥ gj o v Ia le’ a
N1558A%30 61.17-100 % TLUUNISINIZIALANILUULLIREIN TN NAINUBAUN IR LTiNYLIA
Iieidunisiiugantvesiesinunsiy nswaissuuiLuunyudey wagssuunisuidnud
AMSUNMINEENINUNTINLUULLIRTlUSEAUALL UL WUszuuUnUnul Nusenaunae

aunuTud @15 Microban, l@nsasfa (Disc filter) way ldnsasermaulud (Atomize filter)

'
a0 =

aunsaanUSunaenliily Alulasd uag Aluwse wazAuaMUIIRIUNSNTasllA1agluY9A

o
U U

yoshisnzalumamizdestafunsy mahwaluladnsfindendesiflodursisaluies
Aeswasiaiunsiy liannsodunanginssuvesisiunsuldnaeniatdonisgriuwena
wduuueiiede maUsuiisudsiunsunienisdfudsiunauiidedussuunmamzdes
wuuwRs vieluasulafesruunyudsut linuanuunnisvesessdszneumaad (i
Tuso Tuau 1) Tudads willinasenautivendodmasiugnlufud wasnsgadeaninms

ianuaziuiloduda dwudsduimhaulaluniadulandidenedunsimugnsemsiv



wanzaudunismigidesaniunsulussuuinizias wuuswiasdaly nsdnwdlaviaonis
= = ) & v v o & o
Wiguiisunmsideaamaunsulussvunisimnesidesnuunsulawas faiunsundedungnily
Yofu nudmemunsuidedungnirluvedu In1ssgivlagandifamunsuidedussuy
=Y s oA A Y s v Ay vy o & % I a A
Aoula wadldnssendininllefisuiunsidesisnaula msifeiunsuidedduneniluvesiul
gn31n1sseninnIdunananAuwUsUTILTEsEA NeINA wazamuA NI luUeRuTIAIUALle
1 dg’ :-JI d’l Y o = 14 dld 1
gnnINIsiaedtuszuuaoulanuIng uenNlavimsanwinarasnislidenmsnivaitugs uae
o WY U oa = ~ = ' - ) oY
gnsndnmmaunuUarumeinaulusauaniiy nansfinymudn nsideantaneamsnlduan
Uu wazemnsnldingaulusiuaniiounudailu Wuszezan 90 Tu dwaliifflaussauznis
Wiulaldunnsaiuedaiifedfynieadi (P>0.05) uenaininuitesduszneumaaiive
Masengamsiidlailu waremsnldingaulusiuanisuudaidu ldfiauwaneiaiuy
agelitadAgyN1eada (P>0.05) lavasunisfnwidilaimuimaluladssuunsaeeauuuiuing
% g v a N A 1 dy v
ez mnsnldingaulusiuaniivunuladulunisidesiuuuasuls
WensaunlulawwweslunsianisguaindaiuazUadnd nsfnwilawaun
szuvRnmunsndoulmvesdnivasluledumesinsiaina1gamngiisnanisdnd lasinisls vin
v PN [ a [ § o o [ ¥ a
nsauszuuiidlunisasiainnisiadeulnvesiilurisuiiug shnsinuteyanisiadeuln
Yosfludsnnesuavinunldlunsiineguamuazsseunisiluda uenarndnsimuinisly

woslufiwesszuudunisisningungl itliaunstuiindrgumgiisnaniedaiuuy real-time
lngldvilrdadiaien nan1snaaeunisUssyndldssuufianunisinieulnivesdnisiudulule
FuwesnasiainAgamvgisninisdad Wunsimuissuursugeassgnmiaivsslevine

N13IANITAVAINFR TN TUER Tnme]



Abstract

This study aimed to develop smart technology for animal production
which was divided into 2 activities including 1) Development of Vertical farming system
for shrimp production or “Shrimp Condo” and 2) Development of biosensor for
management of animal health.

In order to develop vertical farming system for freshwater shrimp
(Macrobrachium rosenbergii) production, this study investigated the optimum size of
culture unit and filtration system for shrimp culture, culture system at pilot scale and
plant-based protein diet to replace high fishmeal diet. The results showed that the
optimum size of culture unit for growing small shrimp (body size of 2-18 ¢) was 10 - 12 L.
For shrimp at size of initial weight 30 — 50 g, the optimum culture unit should not smaller
than 50 L which was optimum to grow shrimp to final body weight at 120 ¢. For shrimp at
size of initial weight 40 - 50 g, the optimum culture unit should not smaller than 70 L
which was optimum to grow shrimp to final body weight at 150 g. For shrimp at size of
initial weight 40 — 50 g, the optimum culture unit should not smaller than 120 L which
was optimum to grow shrimp to final body weight at 178 g. As expected, male shrimp
had better growth performance (Weight gain, Average Daily Gain, Specific Growth Rate,
Relative Weight Gain and Feed Conversion Ratio) comparing to female shrimp, therefore,
the vertical shrimp culture is suitable for all-male shrimp culture. The overall survival rate
of shrimp culture was in the range of 61.17-100 %. This system could be able to use for
up-size of shrimp from earthen pond which will be benefit for value-added of small-size
shrimp harvested from earthen pond. For development of recirculating culture system at
pilot scale, the water treatment system included activated carbon, Microban, Disc filter
and Atomize filter. This water treatment system was able to decrease ammonia, nitrite
and nitrate which was the suitable for shrimp culture system. The culture system which
was equipped with infrared video camera would enable as application to real-time
monitoring shrimp behavior using mobile phone. Comparing with the commercial shrimp
at same size, there were no significant differences in chemical composition (moisture,
crude protein, crude fat and ash) of shrimps which were harvested from the vertical

culture system except for body colour after cooking. However, for the meat quality of



cooked shrimp, shrimp which were grew from vertical culture system had lower cooking
loss, and further studies on diet formulation are needed to improve meat quality of
shrimp. This study was also conducted to compare the shrimp production using vertical
shrimp culture or “Shrimp condo” and partition culture in earthen pond. The results
showed that the shrimp which were grew in earthen pond with partitioning had higher
average daily gain but lower survival rate. Low survival rate of shrimp in earthen pond
was due to the variation of weather and water quality which were difficult to control
when compare to the shrimp production in “Shrimp condo”. Furthermore, this study
investigated the effects of high fishmeal diet and plant-based protein diet on growth
performance (experimental period 90 days). Our result showed that there were no
significant differences in growth performance of shrimp fed with high fishmeal and plant-
based protein diets (P>0.05). In addition, the chemical composition of shrimp fed with
high fishmeal diet and plant-based protein diet appeared to be similar. Taken together,
this study developed the vertical shrimp farming technology and providing the
information of the use of plant-based protein diet for shrimp production in shrimp-condo.

In order to develop biosensor for health management in animal, this
project constructed the system to follow animal movement and biosensor to determine
body temperature. The system to monitor and record movement of cow were developed
in dairy farm. Data of cow movement were collected in sever which were used for further
prediction of animal health and estrous cycle. In addition, infrared thermometer was
developed to monitor body temperature of animal. This application was benefit to real-
time recordation of the body temperature of animal without stress. Combined these
application together, these smart farming systems would benefit to monitor animal

health which enable the health management of animal for veterinary.
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