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ABSTRACT

Over the past few years a significant industry has developed around the rearing
of Nile Tilapia and the hybrid Red Tilapia (locally known as “Tub-tim”) in mesh cages
suspended in the upper Ping River in northern Thailand. In this paper we report on the
findings of a survey conducted in late 2005 of the rearing practices, cost structures,
yields and profitability of 275 farms. We explored the associations between variation in
rearing practices as measured by stocking intensity (99 + 33 fish m” x+SD) and feeding
rates (76 + 26 kg m* per crop) with farming knowledge sources, farmer attributes, fish
species reared and farm size and location characteristics.  We found, for example,
women stocked cages at lower rates then men and farmers who got farming knowledge
from magazines fed their fish more. Levels of intensification varied among sub-districts.
Costs were dominated by feed (72%) and fish stock (16%). Profitability varied with
intensification of operations in non-linear fashion and with categories of purchasers.
Growing Red Tilapia was more profitable than Nile Tilapia. We conclude that some
farmers are probably over-feeding reducing profitability and increasing environmental
risks. At least 12% of farmers are growing fish with their own cages but for other
investors who help cover costs of inputs and many others buy stock and sell their
harvests to the same firm. The intensity of rearing practices and increasingly
sophisticated organization of the industry underlines the importance for sustainable use
of the Ping River of taking steps now to assess and improve management practices at
several levels.

Site selection for tilapia cage culture in Ping river, Chiang Mai and Lum Phun
region using Geographic Information System (GIS) were conducted. Production factors
including fry sources, feed sources and service organization as well as some physical
characteristics of Ping river including average depth and maximum water temperature
were used as criterions for decision making. The results were found that the Ping river in
Chiang Mai and Lumphun region is one of the most suitable site for tilapia cage culture
due to sufficient and reachable production factors. However there are some limiting

environmental factors especially the water depth. According to GIS data, 3.90% , 0.91%



(6)

and 8.43% of Ping river area were classified as very suitable, moderate suitable and
nonsuitable area for tilapia cage culture respectively. The site where aeration are need
to maintain oxygen level in summer are grouped in the moderate suitable for cage
culture. Inaddition, non-suitable area are the place where environmental improvement is
needed for increasing river depth to the optimum level. The remaining area of ping river
(86.78%) could not for aquaculture. Because some area are restriction, conservative
area or anthropollogically polluted area. In conclusion, GIS could use as spatial data
management tool for fisheries development decision and Natural resources

management in Chiang Mai and Lum Phun region.
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A1919 1 Nsldszuuansaumanieiaans waznisitszasing lunisiwiziassdninng

NenfuLssinnueenislssiviazaunneansdnen(Kapetsky and Travaglia, 1995)

Purpose Geographical region GIS sorfware Author(s)

Large area assessment low resolution

* Warm water aquaculture Continental africa and ERDAS and Kapetsky (1994)

Madagasca ARC/INFO

Inland aquaculture Latin America ARC/INFO Kapetsky and Natgh
(1997)

Inland aquaculture Continental africa ARC /INFO Aguilar — Manjarez and
Nath (1998)

Trout farm

Carp culture (pond) England and Wales GIMMS Meaden (1987)

*

Tilapia and clarias culture in
pond

Small raervior fisheries
Shrimculture  in. pond : fish
culture in cage

Fish and crayfish farming in
pond

* Pond and cage culture

Fish shrim and mollusk culture

* Land aquaculture

Shellfish and salmon aquaculture

Small raervior fisheries
Small area assessment (High
resolution)

Catfish farming

Shrimp and fish farming in pond

Brackishwater aquaculture

Shellfish culture

Pakistan

Ghana

Zimbabwe

Johor(state) Malasia

Luisiana (state) USA

Tabasco (State) Mexico

Tunisia

British columbia Canada

Southern Africa

Sinaloa (State) Mexico

Franklin - County Luisiana
(state) USA
Gulf of Nicoya Costarica

Lingayen gulf Philippines

Spread sheet

ERDAS and

ARC/INFO

ARC/INFO

ERDAS

ELAS
IDRSI

ARC /INFO
IDRSI

ARC /INFO

Maplnfo Windisp

ELAS

ELAS

SPANS

ArcView

Ali et al.(1993)

Kapetsky et al.( (1990a)

Chimowa and Nugent
(1993)
Kapetsky (1989)

Kapetsky et al.((1990b)
Aguilar -
(1998)

Benmustafa (1994)

Manjarez

Aguilar - Manjarez and
Ross (1998)

LUCO (1998)
ALCOM(1998)

Kapetsky et al.(1988)

Kapetsky et al.(1987)

Paw et al.(1990b)
Arnold et al. (2000)

waneme = sruuiugssaring
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qanagvaInszduanslateanli 20 uaz 30 weas luusazszAuANANAe Ho1

AN LATAUNAIT WL ANLRASIURY pH, Nitrate, ammonia, Total Nitrogen, BOD LAY

o o o

Conductivity HAMNUANANAURENINTMENATYN19aDH (P<0.05) ABqARNIN 1 AAfL

o))

nszdailan AAN pH, Nitrate, Total Nitrogen uazBOD LRAaNINNgA AB 7.02+0.58,

%

0.0149+0.0056 NAANTHNEAANT, 0.3338+0.3410 NAANTHADAMNT WAZ 4.74+1.99 HAANTN

FART ANAIAL WENAINNTE IWAA1gn AR 107.14+18.21 lulAsdiusi/aufiumns dou

A

& & A -
Conductivity HALBALNINNEA AR

q

qAANHIN 2 ¥I9AINNIZEY 20 tHAT HAN

132.38+37.00 MNIASTINUF/ITURNAT d91AT pH, ammonia wazTotal Nitrogen HANLaAE

A

M4n AR 6.67+0.39, 0.291440.2172 HaANTNADART UAT 0.0119+0.0099 HaANiuse

o_

AR3 MINATIAL UATAAAN®HIT 3 1 NAINNIEFALNIAY 30 AT WA ammonia LaAgs
A

714m Aa 0.3745£0.2057 HaANiuAeAns @2uAd Nitrate Uay BOD WANRALANAA A2
0.

0078+0.0070 WAL 2.72+1.730 HNAANSHARAMNT AVNAIAL RAINFUANLAALUAS

Orthophosphate, Total Phosphorus, Nitrite g DO AILARS IUANTIY 6

A1579 6 AN luwvasaeNtaliatFinnsing - he Minseds weann needalldl

a8 20 WAy 30 LWAT

AT srezineaInnsETaLaealaniia ()
A ANAN 0 o0 30

pH At 7.24+0.78 6.71+0.44 6.70£0.37

ﬂ@%‘iﬁyﬁ 6.91+0.36 6.64+0.40 6.70+0.32

W’luﬁ’ﬂ\iﬁwﬁ 6.90+£0.54 6.64£0.37 6.69+0.24

ﬂ’]l,ﬂallﬂ 7.02+0.58 6.67+0.39 6.70£0.30
Orthophosphate #3111 0.0355+0.0457 0.022740.0432 0.031740.0390
(mg/1) ﬂ@’]\‘lﬁyﬁ 0.0734+0.0980 0.0248+0.0412 0.0611+0.0980
ﬁ»uﬁ@\‘lﬁ”’] 0.0431+0.0683 0.0276+0.0439 0.0367+0.0443

0.0507+0.0721

0.0250+0.0406

0.0432+0.0640
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AT srezineannseTaLaaslaniia (3
aunwi  asw@n 0 20 30
Total Eqﬁy 0.0180+0.0255 0.0133+0.0100 0.0111+0.0094
Phosphorus ﬂ@’Nﬁ”’] 0.0087+0.0103 0.0124+0.0099 0.0192+0.0135
(mg/1) ﬁ»uﬁ@\‘lii’] 0.0310+0.0445 0.0100+0.0110 0.0303+0.0367
ALRAY 0.0192+0.0302 0.0119+0.0099 0.0202+0.0235
Nitrite Aot 0.0425+0.0362 0.0206+0.02086 0.0252+0.0267
(mgfl) ﬂ@ﬁ\‘lﬁ/’] 0.0437+0.0320 0.0305+0.0513 0.0406+0.0534
ﬁaﬁ@\iﬁlﬁ 0.0282+0.0280 0.0119+0.0178 0.0286+0.0381
ALRRE 0.0381+0.0314 0.0210+0.0345 0.0315+0.0394
Nitrate Aot 0.0176+0.0066 0.0094+0.0114 0.0085+0.0072
(mg/1) ﬂ@’]\iﬁyﬂ 0.0151+0.0043 0.0101+£0.0117 0.0100+0.0064
ﬁaﬁ@\‘lﬁwﬁ 0.0121+£0.0049 0.0067+0.0076 0.0048+0.0073
ALaAe 0.0149+0.0056 0.0087+0.0100 0.0078+0.0070
Ammonia Aot 0.3641+0.2303 0.2710+0.1486 0.4104+0.1665
(mg/1) ﬂ@ﬁ\‘lﬁwﬂ 0.2995+0.1755 0.2596+0.1447 0.3586+0.2281
ﬁaﬁ@\‘lﬁwﬁ 0.3101+£0.1678 0.3437+0.3309 0.3545+0.2430
ALRAE 0.3245+0.1856 0.2914+0.2172 0.3745+0.2057
Total Nitrogen At 0.5184+0.4513 0.1778+0.1499 0.2644+0.3287
(mgfl) ﬂ@’]\‘i‘lj’] 0.3497+0.2578 0.1182+0.0838 0.2252+0.2566
ﬁaﬁmﬁ: 0.1333+0.1745 0.1526+0.1253 0.1321+£0.1283
ALaRE 0.3338+0.3410 0.1495£0.1191 0.2072+0.2456
DO At 5.12+1.88 5.08+1.44 5.30+1.56
(mgf1) ﬂ@ﬁ\‘lﬁwﬂ 5.61+2.55 4.89+1.38 5.38+1.73
ﬁ”uﬁ@qﬁ”ﬁ 5.20+2.16 5.16+£1.69 4.93+2.07
ALRRY 5.31+2.11 5.04+1.44 5.20+1.72
BOD At 4.40+2.44 3.54+1.39 2.79+1.96
(mg/1) ﬂ@’Nﬁ”’] 4.95+1.94 3.49+1.62 2.86+1.60
ﬁ»uﬁmﬁyw 4.88+1.79 2.97+2.20 2.49+1.87
Aunde 4.74+1.99 3.33+1.70 2.72+1.73
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AT srazvngaNnnIsaaAtlaiia (a1
qmmw% ANRN 0 20 30
Conductivity fintin 110.00£20.00 127.14+33.52 134.29+24.40
(us/cm) At 105.71£15.12 137.14+41.52 128.57+24.78
ﬁ»uﬁ@\‘iﬁyﬁ 105.714£21.49 132.86+40.71 125.71+25.07
ALaAE 107.14+18.21° 132.38+37.00" 129.52+23.76°
maagelaniatiany

n19AUAaatinen1lantaas AaanisnunzneuaznawideEunoslaa 14 Ekman
grab TUNIANUA 15 x 15 EUANAT L lulelasetaniia waziiusaeg191iann 3

A oil [ I d’j 091 [~1 =2 dl a 09/
AAAD NINUILLN valaenan Lagnilnean Lﬂu'ﬂ@lﬁﬂ‘h"m‘l 2 a3 UTLIURE 3 TGN

v
o

TPeRAdARMNINININIENINTENHT ANIARE 2 ATY TANARYT
- NSANEIAZNAUAY

a | d’/ a a g @ { ' [ ' =
penausuluLiadiatsdaiiatAraasanuiiungs — Ang (pH) LANFAINNLAENNH

1
o o = =

UdNATY (P<0.05) Aaqadn® 7 2 HA1ANNLTIUNTA — ANNAN4A AB 6.9857+0.2911 BnUsi
qa7 1 wazr 3 dA1ANTUNTA - ANl 7.16143+0.1342 uag 7.1238+0.1332

FONATAL ATUENAY Conductivity  IBNAZNAUANLITINLAAANYIN 2 HAWANFINDLIN9E

o [

Utid1AT(P<0.05) MuqaANEAN 1 uaz 3 NiAnllsinei An 183.6795+11.7890

A58 5 AMANLRAZNOUAAINUIAIAELANALFLIUENN

AMANTATDINENAY qAANEN
A 1 2 3
pH 7.16143+0.1342 6.9857+0.2911 7.1238+0.1332

Conductivity (uS/cm)
Totalphosphorus (mg/l)
Orthophosphate (mg/l)
Ammonianitrogen (mg/l)
Nitrite nitrogen (mg/l)
Nitrate nitrogen (mg/l)
Total nitrogen (mg/l)

138.2634+12.646

0.1829+0.2573
0.0152+0.0266
0.2575+0.1230
0.0221+0.0390
0.0293+0.1190
0.1686+0.2291

183.6795+11.7890

0.1825+0.2192
0.0188+0.0321
0.2656+0.1145
0.0101+0.0246
0.0061+0.0104
0.1607+0.1734

142.9524+10.9535

0.2598+0.2951
0.0245+0.0423
0.2423+0.1220
0.0080+0.0269
0.0053+0.0108
0.1949+0.2404
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138.2634+12.6463 uaz 142.9524+10.9535 NIATHNUSARITURLNAT AMNAIAL d21AN
Total  phosphorus , Orthophosphate, Ammonia  nitrogen, Nitrite  nitrogen, Nitrate
nitrogen, WAz Total nitrogen ¥esnznauAnluuauAttatiatFToneg - AN

WANFNNAWNINADRA (P > 0.05) AILAAILIANTIG 5

- Anmwiin

m?ﬁﬂwmmmwﬁ”ﬂmmmLfﬁyﬂ\iﬂmﬁau‘%mmrﬁm ] Wud1 A1 pH m@q@;mﬁﬂm*ﬁ 1
fAgeanuazuanansatililtdnty (P<0.05) fUA1 pH T83apAnE 2 uax3 Aflen sl
WANANNAY AR 7.24+0.78, 6.71+0.44 UaY 6.7040.37 ANAAU Bz TiAN
Orthophosphate  NNALANANAUaLNITadALY (P<0.05) Aa ﬂﬂﬁﬂ‘tﬂ‘ﬁl 1 ﬁmrﬁ'mm
douqainuafl 2 Uaz 3 NeAnldumnsnefu Ae 0.0227+0.0432,0.0355£0.0457 uay
0.0317+0.0390 NAANFNABANT ANANAL @31A1 Total Phosphorus HNAINNLANGNS
ate Aty (P<0.05) Ae andAnuni 2 Aergean douqadnuadl 1 waz 3 fldql
A9 U A8 0.0238+0.0337, 0.0141+0.0161 WA 0.0135+0.0117 NaANTNAaanT
ANNAAL WAZAN Nitite  NAqumnsneiuadneliladimty (P<0.05) Aa f«mﬁﬂmﬁ 2 q
FngeandauandnEni 1 waz 3 AnliuAndneTi e 0.0382+0.0445, 0.0295£0.0307
WA 0.0229+0.0288 NAANTNABANT AINAIAL &IUAN Nitrate NAUANFAINAUBE NI
1Tudnty (P<0.05) fia qaAnmnTl 3 Rensnandauaaineai 1 waz 2 S lduansneiy
Ae  0.0118£0.0092, 0.0118+0.0092 uae 0.0117+0.0081 LAANTUFAAART AINATAL A7

o

Total  Nitrogen HALANFISAUALN1INTEAATY (P<0.05) AD 4ARNEIN 2 HAIAEA

7

=

FANANNIABAAANTIN 1 WA 3 MINATAU AB  0.3202+0.3496, 0.2310+0.2263 uA¥
0.1393+0.1374 Aa@ansusiedms ee19lsfiniuAn Ammonia, DO, BOD was Conductivity

299919 3 (1-3) apAnRAlduAns1ein Asuansluagg 6
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AT AAANE
AmsMwL 1 5 3
pH 7.24+0.78 6.71+0.44 6.70+0.37
Orthophosphate mg/I 0.0227+£0.0432  0.0355+0.0457 0.0317+0.0390
Total Phosphorus mg/I 0.0141+0.0161  0.0238+0.0337 0.0135+0.0117
Nitrite mgl/l 0.0295+0.0307  0.0382+0.0445 0.0229+0.0288
Nitrate mg/| 0.0118+£0.0092  0.0117+0.0081 0.0079+0.0071
Ammonia mgl/l 0.3485+0.1854  0.3059+0.1813 0.3361+0.2437
Total Nitrogen mg/I 0.2310£0.2263  0.3202+0.3496 0.1393+0.1374
DO mg/I 5.17+1.56 5.29+1.88 5.10£1.89
BOD mgl/l 3.58+1.99 3.77+1.87 3.45%2.14
Conductivity (uS/ecm)  123.81+27.29 123.81+£30.90 121.43+31.03
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