5 [
MEnITenal

awrlyw
nean useduifes. 2534, meAnifanauuafidefilfuulechalefudanmen,

 nepaTrusinnemefitoni, éssmm:mmﬂmmﬂlmsﬁnimméa nrzume : fufeq
M. |
nanlesan. 2638, mnﬁ:mtsm nizuaz Imu{wmuﬁmemmmﬂmm
T, |
nnnlenn. 2638, ailinanieanukalszmele 1 w2537
071 TR 2uiy, qne Rugostad uasEened Insu, 2534, nmasssayurafenminssus
Postiarva 218 Kavennt 3 wls.  mmsiumefiannimninlesdnd 263
nruLasin 16 - 18 fiuwuu.
fuam Foaniliod], aufnd meinifia uaslsane seussin, 2533, puamasesepinads
rraIH - : fa. wnesieniseriui 72533 a0
3dumemizduednfitmei nnalen, |
almgm sy, 2500, afundifiviininimidsenmadeedonze.  Avertind
) Uoygamtngin wingannatulafimelionn ansinuimanf girsensnl
winunde, | |

iy ugang. 2535, 01 _
Anenlwafif ggvningin . wingasnalulaineenns ansinenmiand
qisansabaninund, ) |
nade Sunffrone, mefuues, 4 N ; uns ane ﬁuq'mm 2537. nunnnﬁmis
unsfloofuldanaidn wmfnﬁm npevIUA? : antuddaganindndiia
GE T IE
unf aoended uas a1gontd auds. 2629, mmnmmm.gﬁmnn&hnﬁm:
| Fdumemnizzn. nemIMILA? : qUyIMANEATLRLEIMATNY,
61 1Foquthu, 2534. 33m:‘lﬁuﬂumﬂnguarf#mi'wﬁﬂf:amimw cutl akiatelt TN



75

| 1:27-20.
an Feeuthy, ule wFqinusns uasiwnatlnd allnes 2628 hm:nmﬂlmfmm

gadlny.  npUMWIMIUAS  LaAMETTINTG thanaspiuar3duftamemzdeg

1 4
AE9U2EHINANSEE NIALISTHY LT

-~ : -~ - - -
arfn Wewdned. 2520 msluumdiFmduingltedniafutuetwads. Fnntnd

Wnggnunidia  nedmgaiainen  ansineimnand qriamnsal
AInnde.

faen  mafequ. 2532 fan@An  npuvwannues  Tasnmisnidenmap
wInenfunmasand U, |

&% yndium, 2527. LA

-~ o A [*4 : " : - o
wnaFnsatiun 62527 annfunasdseiaduimuth Savdaaeann naw
U2ei.

mm?ku deidee, qfia Fau3tians, n? Traumuniia ussiiu waloe. 2531.01mmaees

- - J [ < > 1 Y? v

() [} -~ o J ..
peP, luinfuudmaualimd. wnssinnisetiuf 142538 amiilezain

néoudeniauam ametT neslsrunianien nautlann.
gqanfnwal 3ARneaivited 2530 painliuE grfua:AnsmnesanulmBons

Tu2#196810 Bacillus subtilis TISTR 25. Spuntinufuniune - aadouell
AizInuamef eirtensalininendy,

Fil)-alothil)-

Abu-Ghararah, Z.H. and Randall, CW. 1990. The affect of organic compounds on biclogical
phosphorus removal. Water Sci. Techno. 23:585-594.

APHA,1989. Standard Methods for Fxamination of Waste Water 16th ed., Taras,M.J. ,
Greenberg A.E., Hoak, R.D. and Rand ,M.C. (Editors),American Public Health

Asaociation, American Water Works Association,Water Pollution Control Federation,

Washington, DC.



76

AQUACOP (ed.}.1984.Ten years of experimental rearing of penaeid shrimp in Tahiti and New
Csledonia (South Pacific). (n * Aquaculture en Miliey Tropica. France: |FREMER
Service Documentation Publications, Brest Codex.

Arun, V., Mino, T. and Matsuo, T. 1988. Biological mechanism of acetate uptake mediated by
carbohydrate consumption in excess phosphorua removal systems. Water_Bgm 22:
565-570.

Arvin, E. 1985. Observations supporting phosphorus removal by biologically mediated chemical
. preoipitation : A review. Water Sci. Techno, 15: 43-63. _

Auling, G., P|Iz F., Busses, H-J., Karrasch, S. , Streichan,M. and Schon, G. 1991, Analysts of
polyculture accumulation microfiora in  phosphorus-eliminating, anaerobic-aerobic
gotivated sludge systems by using diaminopropane 88 a biomaker for rapid
estimation of Acinstobaoter spp. Appl. Envicon Micribiol. 57:3585-3529.

Austin, B. 1988, Marina microbiology. New York: Cambridge University Press.

Avnimelech,Y., Weber. B., Hepher, B. Milatejp,’ A. and Zorn,A. 1987.Studies in circulated fish
ponds organic matter recycling and nitrogen tranaformation. Aquaculture and fisheries

management, 17: 231-242,

Basines,S.R. and Pace, ML. 1991. The production of dissolved organic matter by
phytoplankton and ita importance to bacteria : pattern across marine and fresh water
system._limnol. Qceangr. 36 : 1078 - 1090.

Banard, J.L. 1975. Biological nutrient removal without the addition of chemicals. Water Res,
9:485-490.

Barnes,D. and Bliss, P.J. 1983. Biological control of nitrogen in waste water treatment.
London: E & F.N. Spon.

Bitton, G. 1994. Wastewater micobiology. New York : John Wiley & Sons.

Blackburn, T.H., Lund, B.A. and Krom, M.D. 1988, C- and N- mineralization in the sediments
of earthen marine fish ponds._Mar. Fcol Prog, Ser. 44: 221-227.

Boyd, C.E. 1986. Comments on developn‘\ent of techniques for management of environmental

quality. Aqua. Eng. 5:2-4,135-146.



77

q. Fisheries and

Boyd, C.E. 1988,
allied aquaaultures Department. Series No. 2. Albama: Auburn University.

Boyd, C.E. 1990, Water quality in ponds for aquaculture. Albama agricultural expermantal
station. AL: Auburn University.

Boyd, C.E. 1992, Shrimp pond bottom soil and sediment management. In J. Wyban. {ed.),

Proc. Special Session an Shrimp Farming. LA: World Aqua. Society, Baton Range.
Brodisch, K.E.U. and Joyner, S.J. 1983. The role of microorganisms other than Acinetobacter

in biological phosphate removal in sctivated sludge processes. Water Sai.

Iechno, 15:117-122.
Chui, Y.N. 1988. Water quality management for intensive prawn ponds. In Y. N. Chui, L. M.

Stantos and R.O. Juliano (eds.) Technical conaidemtiona for the management and
operation of intensive prawn farms. Philinppines: UP Aquacuiture Scciety, College of

Fisheries, UP in the Visayas, llailo city.

Cole, J.J., Findlay, S., and Pace, M.L.1988. Bactenal production in fresh and salt water
ecosystemns : A cross - system overview, Mar. Ecol Progr Ser. 43 : 1 - 10. |

Comeay, Y., Hall, KJ., Hancock, R.EW. and Oldham W.K. 1986. Biochemical model tfor
enhanced biological phosphorus removal . Water Rea. 20:1511-1521.

Comeau, Y., Rabinowitz, B., Hall, KJ. and Oldham, W.K . 1987. Phosphate reiease and
uptake in enhanced biological phosphorus removal from watsewater. J. Water Pollut,
Control Fed, 59: 707-715.

Costa-Pierce, B.A,, Malecha, S.R., Clay, L. and Laus, E.A. 1983. Benthic microbial bbiomass,
organic matter and respiration changes in prawn (Macrobrachium rosenbergiil ponds

with and without fish polyculture . In G.L. Rogers, R. Day and A. Lim (eds.)

Crustacea. Hawii: Brigham Young University, Laie.

Duoklow, HW., and Cerison, C.A. 1992. Ooeenic bacterial production. Adv, Microbiol. Eeol. 12
L 113 - 181, “ '

Fuhs, G.W. and Chen, M. 1975. Microbiological basis of phosphate removal in the activated
sludge process for the treatment of watsewater. Microb, Faol 2:119-138.



78

Haraishi, A., Masamune, K. and .I(itamum, H. 1989. Characterization of the bacterium
| population structure in anaerobic-aerobic activated sludge system on the basia of
respiratory quinone profiles. Appl. Environ. Microbial. 56:897-901.

~ Hopkine, J.S., Baird, M.L., Grados, O.G., Maier, P.P., Sandifer, P.A. and Stokes, A.D. 1988. |
Impaots of intensive shrimp production on the ouiture pond eccsystem. ..World
Aquaculture Society, 1911}, 37A (conference abstract). |

imai.,l., lehida, Y., and Hata, Y. 1993. Kiling of marine phytoplankton by gliding bacterium
Cytophage sp., isolated from coastal eea of Japan. Mar. Biol. 116 : 527 - 632.- - -

Jannasch, HW. 1967. Growtﬁ of marine bacteria at limiting concentration of carbon In
seawater. Limnol. Oceanogr. 12:264-271.

Jones, P.H., Tadwalker, AD. and Heu, C.L. 1987. Enhanced uptake of phosphorus by
activated sludge : Effect of substrate addition . Water Res. 21:301-308.

Kadota, H. Yoshida, Y. and Mitsuhashi, K. 1983, Microbial removal of nitrogen from
wastewater using intermittent aeration techniques. In T. A. Oxley, and S. Barry.
(eds.), Biodeaterioration & . Chichester: John Wiley and Sons.

Keay, L. 1971. Microbial protease. Process Biochem. August: 17-21.

Marxsen, J., and Witzer, K.P. 1991. Significance of extracsliular enzyme for corganic matter
degration and nutrient regeneration in Srali Streama. In R. J. Chrost. (ed.), Microhial
Enzyme in Aquatic Environments. New York : Spnnger - Verlage.

Mclaughlin, TW. 1981, Hatchery effluent treatment - US Fish and Wildiife Service. In L. J.
Allenand and E.C. Kinney. (eds.), Prac. Bio-Engineering Symposium for Fish Culture.
MD: Fish Culture Section, American Fisheries Society, Bethesda.

Meganck, M.T.J and Faup, G.M. 1988. Enhanced biological phosphorus removal from
wastewater. in D.L. Wise (ed.), Biotreatment gsystems, vol. 3. FL: CRC Press, Boca
Raton.

Meganck, M.T.J., Mainou, D., Le Flohic, P. , Faup, G.M. and Rovel J.M. 1984 The

importance of the acidogenic microflora in biological phosphorus. removal . Enhanced




9

Menard, A.B. and Jenkins, D. 1970. Fate of phosphorus in watsewater treatment processes :
Enhanced removal of phosphate by activated sludge. Envifon. Sci. Technol. 4: 1115-
m8s.

Millamena, O.M. 1990. Organic pollution resulting from excess feed and metabolite build-up :
Effect on Penaeus monodon postlarvae. Aqua. Fng. 9 : 143 - 150.

Moriarty, D.J.W. 1976. Quantitative studies on bacteria and algae in the food of mullet Mugil
cephalus and the prawn Metapenasus bennettae. J. Experimental Marine Biology and

. Ecology 22:131-143.

Moriarty, D.J.W. 1986. Bacteria productivity in ponds used for culture of plenac.id“ pfawﬁs.
Microb, Ecol. 12 : 259 - 268.

Mudrak V.A. 1981, Guidelines for economical comercial fish hatchery watsewater treatment
~ systems. In L. J. Alien, and E.C. Kinney (eds.), Proc. Bio-Engineering Symposium for
| Eish Culture. MD: Fish Cuiture Section, American Fisheries Society, Bethesda.

Nishio, T.Koike, I, and Hottori A, 1982. Denitrification, nitrate reduction, and oxygen

consumption in coastal and estuarine sediments. Appl. Envir Microbiol. 43(3) : 648-
653, |

Nishio, T., Koike, |., and Hottori, A, 1983, Estimates of denitrification and nitrificaton in coastal

and estuarine sedimrnts. Applied and Envitonment Microbiology. 45(2): 444-460.

0" leary, W. 1989, Pragtical handbook of Microbiclogy. 2nd ed. CRC Preas.
Pahm, M.A. and Alexander, M. 1993. Selecting inocula for the biodegradation of organic

compounds at low concentration. Microb. Ecol. 25 : 275 - 286.
Reeves, J.G. 1972. Nitrogen removal : a literature review. L Water Pollution Control
Eederation, 44, 1895-1908.
Schroeder, G.L. 1978. Autotrophic and heterotrophic production of microorganism in
intensively manured fish ponds, and related fish yields. Aquaculture. 14 : 303 - 325,
Sedgwick, R.W. 1979. Effeot of ration size and feeding frequency on the growth and food
oonver;ion of juvenile Penaeus rqerguienaie de Man, Aquaguiture. 16: 279-298.
Seitzinger, S.P., Nixon, SW. and Pilson, M.E.Q. 1984. Denitnification and nitrous oxide -
production in a coastal marine ecosystem. Limnology and Oceanography, 29(1): 73-83.



80

Shapiro, J. 1967, Induced rapid release and uptake of phosphate by microorganisms. Science.
186: 1269-1271.

| Sneath, P.H.A., Mair, N.S., Sharpe, M.E. and Holt, J.G. 1986. Bergy's Mannual of Syatematic
Bagctariology. vol.2. Baltimore: Williums and Wilkine.

Soderberg, R.W., Fiynn, J.B. and Schmitton, H.R. 1983. Effect of ammonia on growth and
survival of rainbow trout in intensive static water culture. Trans. American Fisheries
Society, 112: 448-451.

Streinchan, M., Goleoki ,J.R. and Sohon, G. 1990. Polyphosphate accumulating bactena from

| sewage' plants with different processes for biological phosphorus removal. EEMS
Microbiol, Ecol, 73: 113-124,

Strickland, J.D.H., and Parsons, T.R. 1972._A prmctical handbook of seawater analysis. 2nd ed.
Canada : The Alger Press. |

Suresh, N., Warburg. R., Tlmmérman, M., Wells, J. Coccia, M., Roberts, M.F. and Halvorson,

H.O. 1984. New strategies for the isolation of microorganisms responsible for

phosphate accumulation.
: . | PRC. Post Conf Pari

Talor, M.J. and Richardsons, T. 1979. Application of microbial enzymes in food system and
biotechnology. Adv. Appl. Microbial. 25:7-35.

Toerein, D.F., Gerber, A., Lotter, L.H. and Cloete, T.E. 1990. Enhanced biological phosphorus
removal in activated sludge systems. Adv. Microb, Ecol. 11: 173-230.

Valiela, 1. 1995. Marine_ecological processes. 2nd ed. New York: Springer - Verlege Inc. 686 :
275 - 287.

Van der Meer, J.R. Roelofson, W., Schraa, G. and Zehnder, A.J.B. 1987. Degradation ofv low
concentration of dichlorobenzenes and 1,2,4-trichiorobenzenes by Pseudomonas spp.
strain P51 in nonsterile soil columns. EEMS Microb. Ecol, 45:333-341.

Vesilind, P.A, Hartman, G.C. and Skene, E.T. 1986. Sludge_managnmﬁnt_and_dmmauquh.e

practicing engineer. MC: Lewis Publishers, Chelsea.
Wentzel, M.C., Lotter, L.H., Loewenthal, R.E. and Marais, G.V.R. 1986. Metabolic behaviour

of Acinetobacter spp. in enhanced biological phosphorus removal. A_biochemigal



81

model water S Afr. 12: 209-224.
Willium O* Learly ed. 1989, Practical handbook of Miarobiclagy. 2nd ed. CRC Press.
Yamaguchi, T., Muroya, N., lsobe, M., and Sugiura, M. 1973. Production and properties of

lipase from a newly isolate Chromobacterum. Agr. Biol. Chem, 37: 999-1005.



ARKRUAN N
Y X 4
SR TN M luntmanes

1. gamsudeiddiea (TCBS agan

e aAAANNTAN (Yeast extract]
NsAlomuli/Iauinied 3 (Protecse peptone No.3)
Tni#usfiiaen (HOCICOONaICH,COONa),)
TnAusleledama (Na,S,0)
eannen (Oxgal)
unnm e (Saccharose]
TnRunaneleh (NaC)
o7 NBimam (FeGH,O)
usaNlsuesug (Bromthymol bive)

- biﬂuﬁﬂuq ﬁhyfnol ‘bluo) . .
14 (Agar)

2. s ausInT UAnTey (Tryptic soy broth)
n?Ulau (Tryptone)
rafAdaMAe (Soytone)
Ainlase (Dextrose)
Tuduunaeled (NaCh
Inludndusmean (KHPO,)

3. ensusenFalinoes (Tryptio soy agan
v?UlAu (Tryptone)
rearnfavdes {Soytone)
TnAunnaslsd (NaCh
14 (Agar]

17

25

25

15

15

nfy o

n¥u

nf
nhu
n¥u
n¥u
n¥y

niu

nfu
nu



MARUIN ¥

Adaulilun1manag

1. #sacaruunsileladu (Gram * s iodine soiution)

leleAunfanen _ 1.0 nfu
Tunaduulelelng 2.0 n#
vndu 3000 uf.

szaelafoAuuninunaduslalelafiianduFunanion feu ufaiisnin

WiimeuAulusanfie

2. sancmuasbuteseenanianad anaaloladin (Ammonium oxalate ryatal vioet

solution)
AATATY N
AFananlalawam (Crystal violet) 30 i
\efauBANSaeR 95% 20.0 A,
anrazA ¥ .
upabuiluneonTNan (Ammonium oxslate) 0.8 niu
Yiandy 500 M8,

HANARMRCA N URS 1 WrAAY nrevrawt U\

3. asaseuesiTauuanneBan (Acetone alcohol solution)

fauannezea 95% 400.0 A,
avalAN ‘ 300.0 A,

st Wi AL 1 e a Tl el I funin

4, A20SRILIINIIIM (Safranin solution)
s Ly (Safranin) , 0.25 . nfu



\DEALERND IR 95% ' 400.0 A,
undu 100.0 NA.

azaemnniudninisuesnegen Rnfustlnan gy nmadauﬁq‘lﬂ’li’



MARUIN A

[
st lEsagun

1. aaiidwiunsn CoD
1.1 ssaraunmsgulldadunialasam (,Cr,0) 00417 M

Wandunlalazwm (KCr,0) suuk 12.259 nfu
5’!!1&11 J 1000 R,

1.2 neadav{FnF 1a1aw (Sulfuric acid reagent)

neadai? n 95% (H,SO) 2.5 fing
avafiamia (Ag,S0) 2 nfu
1.3 arsaverudud e file sy (Feroin indicator solution)
1,10-Phenanthroline monohydrate (C,,H,N,.H,0) 1.485 nfu
efadnuia (FeSO,.7H,0) 0.695 nd
fndu 100 us,

14 mmzmuMﬁé’ﬁuﬂnmxﬁﬂu‘ﬁ'mﬂm'lm WATUY (Standard ferrous ammonium

sutfaté titrant) 0.25 M

ilefrunabuslundnmn (FeiNH,),(50),64,00 98 nfy
5’mﬁ"u 500 A,

aemumofauesbuiudamaluingy
neadan?n (HSO) 20 u.
Fwinéuadlflfime 1000 e -
2. srsaildmiuntaueulinile
2.1 fandrmenuestidle
nmt':ﬁm\"udﬁu ion exchange resin
2.2 Runadie@aur (Phenol reagent)
uen (CH,0) 20 - 0k
onfiauanneged (CH,OH) 95% 200 ue,
2.3 TduslulnenFaladT 0w (Sodium nitroprusside reagent)
A unlulaswFalod (Na,FelCNINO.2H,0) 1 nfu



13’1 nt‘i’u (Deiorized water) 200 R,
ifulumaudadm
2.4 @12aza SR 1M (Alkaine stock solution)
TR undirem (HOCICOONaICH,COONal,) 100 o
TnAulansenlof (NaOH) 5 nfu
a:a’m’tuﬁmé’u (Deionized water) tiullAFume 500 wa.

2.5 asavarelndunlatineslsd (Hypochlorite stock)

tnRanlolpeelsd (5.5% available chiorine) - 81ty Ane¥en 1.5 N itulu

avuusdachiniu
2.6 mnsﬁ%‘lnﬁo?mnuﬁ {Oxidising reagent)
Angnsausan lml 100 uA.
snasowlndelohineeled 2% uA,
W undufunsiausasass

2.7 4136580 uBH INILENIASIIU (Ammonia standard)

uoahfluuneelsd (NH,CH euula 105° C 3818 n#
avaneluinngu (Deionized water): 1000 NA.

812 1 unmonadaduniny 1000 Winani secuenbuily INHN)
3. sswidmmdunisnlulmes
3.1 #1AYRBTANNINTIA (Sulfaniamide solution)

" naalalasmae®n (Hol 50 uA.
dndu 300 A,

LLTy nnenlatasnnefnostuin cendliidaiu
Fanalinniln (C,HN,0,5) 5 nfu
Wanlindiauliduome 500 s,
3.2 asnceufuddinlatasmaelad (NED dihydrochloride)

N-1-{napthyl)-ethylenediamine dihydrochioride (C,,H,N,.2H,0)

05 n¥y
Yndu 500 a8,
Wulugaatie

. 86



33 mmneaelulaginasgiu

Tnduntulassd (NaNO eu 110° C 0.345 niu
Yinfu (Deionized water) | 1000 HA.

a2 1 ua. Danndsduwindu 5 luiasnfiees NO,N
4. aalidmdFumanlumse
4.1 MHATILATANIASALEWMIY Cadmium-copper reducing column

4.1.1 umndiey (Cadmium filing) YA 40-60 Mesh 78 05 u.

4.1.2 ensasauae e Siau e (Copper sulfste solution)
ngumaﬁam (CuSO,.5H,0} 20 nfu
Yand 1000 ua.

4.1.3 namlolasmaa? n (hydrochloric acid) 2 N

lalnsmae®n (HO 85 .
vndu 200 A

ﬂﬁﬂ?u’tmﬂwﬁmému‘lﬁ 500 uA.

42 aracanuuenutiaueaelefidudy (Concentrate ammonium chioride solution )

unsBudlusmanles (NH,CH 125 n¥u
eantluundulfunifuonseuld 500 we.
" 4.3 sreneansuanBuiluunaelafifeans (Dilute Ammonium chloride solution)

mmemuuenluiivunne lafidudu 50 R,

dnindualifinne 2000 e,

4.4 manvmedavnlianiim (Sulfanitamide sofution)
wiuimudsefunisnufmnalulasiui

4.5 ancaruifud i nlalasane’lsd (NED dihydrochioride)
@ eudafunmnFunodhiasfiuia

4.6 t':'m:l.a&s:mﬂ:ni {Synthetic sea water)

TaRusnnelsd (NaCh - 310 nfu
winthidusdais (Mgso,.7H,0) 100 ¥

TnAunluarfueiun (NaHCOH,0 | 0.5 nfy

87



axswludnfulFulsnaseuld 10 fng

4.7 anasanuasaaden (Stock nitrate solutionl
Wimdelusm  (KNO)
Yndu |

4.8 ;138280 MAPALNATEIU (Standard nitrate solution)
arenemwlunsanion
Fanimaadaessiauldfinne 2000 us.
pudindugesumsnwindy 20 ulasnfusieting

5. gnaadiduiunis Soluble resctive phosphorus
it .

5.1 arazateuanludlun@uian (Ammonium molybdate solution)

wentulunli@uan (INH,),Mo,0,,4H,0!
dandu |
Fulusaanaadntiluithignuse

5.2 AR IWNATANT N (Sulfurio acid solution)
neadansn (HSO,)
\i‘\ﬂé‘l«l

5.3 A1earaunsaueanefila (Ascorbic acid solution)
nsaueamafla (CH0,
Yndu
Wulusaanaadnudlugidu

100

1000

4

15

500

140

27
500

UK,

UK.

nfu
R,

HA.

UL

nfu

R,

5.4 avasareURa@uuuauAiantfiasn (Potassium antimonyl tartrate solution)
TFaduneuRbiianifinem (KISOICH,0,.0.5H,0

fianfu

5.5 A12RANT LO1AUY (Mixed reagent)
ansazartuen i iuduian
aeasaensatan?n
frasmensaueamaflin
avasmelUFaduuueudbianfine

0.34
250

100
250
100

nfuy
uh.

UK.
R,

A,



» : J L3 [ o [ -
ArsuanT wisuitidieasinisdaluiudt warhimsfu B uudiv 6 mu.

5.6 AsArAILNENNARARA (Phosphate stock solution)

Wandunlalalasaureama (kH,p0) 0.816 nfu
Aindu 1000 A
Aaelenefy | 1 e,
Wulusade

5.7 M2ASA1ENDANANIALYIU (Phosphate standard solution)
f1racaunaaaaien 10 NA.
Lﬁuﬁq{)@uﬁu‘lﬁﬂ?mm 1000 8.
msﬁ:mﬁmnsgmﬁivlamﬂn 80 lmenFusiodng



MARUIN 3

O Ds4o

0.4

0.35 4+

: y = 0.0124x + 0.0344

03T R = 0.9641
0.25 -

0.2-

0.1S -

0.1 -

0.05 -

0 + { $ t t
0 s 10 15 20 25
uentiuil oy (lalmenFaye.

nssnAzgvTesuestion

30



O Ds43 .
0.9 l
0.8 T y = 0.0418x - 0.0077

R =0.9837
[ 3
0¥ t — —+
0 5 10 18 20
Tllmelatmentayn)

nmvnmegiuaesiulan

91



O Dé43

0.8
0.74 |
v = 0.0494x + 0.0465
0.6 T R = 0.9376
0.5 -
0.4 -
0.3 -
0.2 1
0+ —t————t——
0 4 6 8 10 12 14
Twmen (lalren¥ave.)

NPNIALgUTEL AR

16



O Dsss

0.7

y = 0,0197x +0.0577

R’ = 0.9596

(VIR 4 T T A $ |
0 $ 10 15 20 25
vesing (lulmniye.)

nPinAgLTBIadiNA

30



UsrdRgduu

unsnin inlsAndu Waddedud 14 funnau 2514 Fewanganmnnuas
ddamafnf gonaiinmmeanings  emqumenf  ansineimead
wninemdunenesiand e 2538 Anmdeluvingasinetnnang
wwniufin AeirsensaBianinundy e wa. 2537 |



	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

