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The objectives of this research were to design and develop an information system for staff

of extension promotion and support agencies in Tambon Adminstrative Organization (TAO)

office. It was designed to support crop production systems data storage and provide simple

analysis method to gain better understanding of current crop production systems with active

farmers' participation.

The results shown that organic non-glutinuous rice production system yielded the highest

net income per rai at 2,734 Baht, and non-glntinuous lice production in soil group #4 produced the

highest averaged net income at 2,898 Baht per rai. Glutinous organic rice production made the

highest averaged net income at 2,449 Baht per rai, and production of glutinous rice in soil group

#6 gave the highest averaged net income at 2,647 Baht per rai.And the production of cassava, with

some applications of chemicals, produced the highest averaged net income at 3,096 Baht per rai,

and cassava production in soil group #40 produced an average net income of2,576 Baht per rai.

This system was developed for Windows 7 operating system for personal computer

system, using the SQL database, an open-source Geographic Information System program called

Quantum GIS, and the PHP language program for web-based applications. An evaluation of the

information system efficiency and performance was undertaken by users and system professionals

using Black Box Testing method. The result score an averaged of 8.75 (out of LO)indicating that

the information system for the crop production system is effective and highly applicable to

working implement in similar conditions and objectives.
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u • OJ

on i ~11'il~mm::'Vli''Wtl1m l~tlO1'j HiilPl'Vl1.:JfI1:i1f1l:Jm iiv111tl'W9i1utl:i 'H"o~th ltli ,*l~Vtl'j::lii'W

" , 11 Y.c:S .:g Q QI 91' t r:I QI r:IU1J11'O:: ~1Jf)1'jfYOl:J11'iltl'VlH~1'WIPlH'l1'1$'W IOl:J\PI:ifYl~lPl:i ~.:Jfl1JfY1~1Pl1 UCl::
" , I.

m:i1:lift'1~1Pl{ 'b.JYllJ'Yi:ij.:j'Hi~fJlJml'1$lil'nU"::~~M1~tl1~li'j lJ1mh~~tll'uv.:J niJ~'WlJ':l1ii'Hmtlff.:J

o "

'\Jtl.:JIOl:J1Pl'jmYi l~'il1001'j'\Jlt1H" H~IPl'Vl1~O1'j1f1l:JIPl'jtJ'Whil'Yitl.:j'W'f)~eJ'j1t1~1t1'\JV~1f1l:JIPl'jns Vi1'l,r

o • "

ms NiilPl'Vl1~fll11fl1:l1Pl'j1~'WO'ilnsnJ ms 1fll:J1Pl'jYi~v~lh:: ~lJ11ty'H 1Vd1Jl0 l11J9i~U~ rns

Vi '011W11~V011'il~tlO11 HiilPlns ::lJ1'W01 HW1::tl~ 0 rm ~UCl011 ~~ ms \PIClV~ 'il'Wt1~01'i !~lJl~ tl1

UCl::01 1~lml1t1HCl Hii\PIf11'WUf1'm~ !~'W11ty'Hl~~hti ty 1~tnIIvn::mh~~~11'il~tlon Hii 1Pl!'W'j1::1~'W

-U'W'~~'WU'iO~'il::n1'H'W IPltl:i::ff'Vlllm'W i 'W~'W\PIV'W~N'l '\JV~ on HiilPl u,,::lh' tl~on '~1J1~.:J
"HClHiilPll1'.:J1'W~l'Wtll1J1WUCl::tJ~Ul1'W

'il10~tl1J"..t1' tl 'WlJ':111fl1:l1Pl:imiJ~ijflln11011 1f1l:J\PI'jUlJlJlPl11Jm ::u~vd mh1fimrlv
OJ OJ

"imtlCloYl'l1'Hlm~tI~'ti1Pl1'1$iJ~ v:: L1ufl1'\J1t1 ,~~ ~u"1ti'WVi11Pl11Jn'WllPltl'1i'~ihu.:Jt1.:jil 'il~tlon.,
HiiIPlUCl::'Vli''Wtllm~ijtlti ij01'j i,*~'W'Vl'W'l'WO1:iVi10111f11:1\P11~~.:J~'W01'j '~HCl HiilPl~IPlO~l lh Ltlri

~ If 'V cu

li1 '91 4 d Q"I 0 VA ~Q t "I"
~m1::01'j ~1JtJ1J'tJ'WMH)'\J 11Pl'tJ'WUCl::m'ill1J'W~lm~'HClO'il'W'Vl1 '1'H!OlPlm'j::'H'W~'Wl'W'j1::1U1t1 l~

1.1 iJW't'llUa::fl11~a1flWu u

,~
1J11111



~ I •

'1 <!I '" "'11)310 lit 31in 'I:l1PJ'j fl'j t'U'Vi'W'VI'l!lJ 9f'W'VIt ~ fll '11'U\PIn

1.2.2 t~UvrnJ'W1tfl ~fl~jjfllf~U 1tlsUmlJff'l1lJff~'U '1-HLfl'l:l\PI'jfl'j rrnns ()nllf'U~fll'j' ~

~'" ""131"'AI'l"lJ1J'i)tJfll'j~t'!\Pl lflfl~lJ'j:;; W9f'W"l.:l"l\Pl

1.2.3 1~ UvrnJu lLfl ~ 'O~jj'O '11~ 'O11l '.i11ns lJ ff'l1lJ ff~ 'U' -H1fl'l:l~ '.ins rruns tl U 'j ~ lJlW fll 'j

~t'! ~i1 ~'VI1.:lms tfl'l:l \PI'j 'U'O.:l~1tfl~ i~1~VLf!~ 'O.:Jjjt)lf~ slih 11m lJ~.:Imh1ffllJ1'j m-rilJl~lJU"::

1li'lJUH.,rVlJt'!tJWU'l'~ ~t'!U\Pl'i)tJffllJ1'jml£J.:J1'U~'" 'U'jUUlJlJ~tJ1 i1l1 ~u'j:;; l£J'lfu~vlfl'l:l~'jm. ~ ~
" .d.d 31 "1:!'<1 '" '"'l!lJ'lf'U 11ft:::'O.:lf!fl'.i'VILfl£J1'Ut).:It~ t'U'j:::~lJ\Pl

t , I I

ca ..:!it 0 .c:::l I ~ a .:!j do f '1 "31 .c:::l" GIl q Ci 1q" 1
'VI1fl'l:l\Pl'.i ns Ut'! ::/'11s fl~ 1lJ t'!lJ fl ~ 'iJ::1lJ 'Wtfl 'j fl4).J fl'VI9f1V If ~1fl V1'U tl.:lrrnn 'j n~~ ff'W t'iJ t ~ 11 'iJ:;;

lJl'\1l';i ~~fll'~ '1~iJ'iJ ~VUt'!~'VIi''VitJ1fl'j i~tl~l~iiu'j:;; E'VIn fll'Vi VtJ 'i)~ri .:I~t'!' ,rtfl'l:l~'j fl'.i ff1lJl'.i()~i1~

"131 131 ... 31 31 cI,3I "131?! ''''msms Lfl'l:l\PI'j t\PlUtJl.:J~lJl'J'W tl"::lff'j lJff'j1.:1fl11lJl 'UlJU'U.:J If\PI'Wlfl.:llm:;;'l!lJ9ftJ t~LlJ'UU£J1~~

... "Information System: MIS) U"~'j~lJlJff1'jfftJl'V1f1''YIl~1JlJfI'lff\Pl'j (Geographic Information System:
a I ~ .t!I t ~ "d ~ ...1'"GIS) ua ~fll s1'lffllJ~ flIPI1V 'j ~u lJ lfl'H)'U 1VBtJ t~tl 'j l'U~ 'VIff1lJ 1'j ()Uff~.:J Ut'!~ lJ s~u1" ~t'!'UfllqJt'!\PI1.:J~

I ", t t

iJ'iJ itJfll'j ~il~ '1~'1'W1IllJ1W .y)mlJl~ nu '1'W~'W.y).y)Yirms ms lfl'l:l~'j 'il~'l1 ..,W' l1'Lfl'l:l~'j mlJl'111':i

~~fll'j~l'U~l~~ ,~ ffllJl'j()11<jU~'Wfll'j ~il~ Ut'!~ffllJl'j()1l'j~lJltu fll'j~t'!~il~'UB~~11V~'~ V'W

t~'Umr~~fll '.i~ 1'Wfl11lJL~tJ~~m'illfi~~'U , ~ tl~l~ihl 'j:: ff'VIn.n1'Vi

m nJliJ 'iJ~ tJ~~mh1lJl11.:JU~'Ut~ fl '1'11" ~lfl'l:l~ 'j ns'l~1:1'iJ~tJms ~i1~~ iifl~'1l1'lfi~

1l'j~ lV'lfU "l.:J"l~J'W ff1lJ1'j()') ltU'Wms i~ 'I11flti)flfl' ~lfl ~ fl~jjm.h~flfllJ fll'j~~ff'W '1'iJ~~hm~t~tJ
Z,1 ~ <j d'~ 9)QIreuu 'VI~tJ'j euu ffl 'j ff'Ut'VIfl'fll'j ~t'!~'YIl.:Jfll'j lfl'l:l~ 'j 'il~ffllJl'j ()~ eu t'iJ'VItJ t 'jfl.:JflU' 9f'VI'j'ViV1fl'j

~N~ fll'j~~fll'j'VI1.:Jfll'Hfl'l:l~'j fll'j1h~lJ1Wf1l'j~t'!~i1\P1 l~m.h,u~fll'jU~''U~t'!~il\PI\PIfl~l ,~

~ft~i1\P1i~'~\PlllJtih lfi~m1~fll'j'U1\Pll'J 'U l\PltJ s~lJlJffl'jfftJ1'YIfI'l~flfll'jlJ l'11U (Management

. ~
flUVhfl'l:l~'jfl'HnlJl'.itl~~E'W l'il '~'h'il~1l~fl~9f'lfU~'~ 'il~L~tJ'HY~1'lfij~ '1~ Ut'!~'~

2



'<!t .... "" .d c1' _I 1v ='1 ....d ''I _I" .,j i" ...
mn1flfJ ~lm~Q~'U'Yl1JfJ~~~\1fiU1J"'1fffl1'Vl l111J'WH"H~~'YlfJ~''W~1Jfll1J~fJ'Im'.i l'WfJ l1m'.iH"~

QI tlQI I ~.ci 0 Q "d QI "1 ~ d
'U'J'J"l1~ QtI'.i ~ ff '1fl~'1 nn nu lJ ~ 'I~ l1tJ'W~ fJ'IlJfll'J ~~ fin 'ilt fJ~' lJ ttl '\IfJ'I 'J~ 'Uun 1'jH~~ 91'1

tI'.i~fifJ'U$l1tJ"h'W~"h~ty 3 "h'W tlfJ 1J\l.otJm'.iHft~ (input) m~'U1'Wm'.iutlMff.f)1'W (conversion

process) U~~H~Hft~ (output). ..
~ d d ..., .r::::t. ~ Q.I SJ 0 c:9 & ~ QJ 'J) ... (Q

m'.iN~~'Vl1J1J'J~ff'Yl1ifl1'WlJ'W~~~fJ'ImlJ·H)'1lJ\l\l(J~llJlJ'.i1J1W flWfIl'W 11m U"~'.ilm•
.c:9 ~ e!" 0 "9J Q d CII !.tt
91.:.1'Yl'll1lJ~lJ~~~fl'l'W llJ1'J1lJ 11' 'W'J~'U'Un1'.i H~~ lfl (J1Jn1'J 1NUH'WU~~fl1'Ufl1J rns H"~ 1'UlJ•

• II

l1~fJih .oVn1'JHft~nlifJd ms ~1!'W'Wfin Hft~ ~~1iI'W1t1~llJfil~'U.u'W~fJlJ '\IfJ'Ims rn ~'VhrifJ'Wl1~~
'U

..
c.QlaS.c:S fJ)

2.10 'lllJ1~tJ'YlLntJ1'\1fJ'I

" C. Q"f Q.I tI
2.7 ~l'W'\IfJlJ"l'lf'lfflJ'W'W1i

v
2.8 'J~'U'Uil'W'\IfJlJ~ MySQL

2.9 11im'J'Yl~fffJ'U'.i~'U'Uu"~m'.i111t1'.i~ff'Yllifl1'W

2.6 rmn PHP

2.5 fl11:l1HTML

2.2 ml1Jl1lJl(J'\IfJ.:.In1'JLn1:l~'.i

2.3 'J~'U'Ums ff'W1'Ylffl1~~'Jeuums fflJl'Ylffl~fJff,r 'Uff'4'Wn1'J ~~ ff'W1~

2.4 m'J~9aJ'Wl'.i~'U'Uffl'Jff'W1'Ylff

1'Wms ~9aJ'W1'.i~'Uums ff'WL'Ylffn1'.iNft~m.:.l fin Ln1:l~'.i H'i.otJi $Iv11n1'.irrfi1:l1'11~nrm
'U

~lfi'Ylq1:l~U~~1'Ylfll 'WhV~1~tJ1.u'fJ'In'Un1'J~~'W l'J~'U'U~ffllJl'.it:1lhlJlt1'J~~fi~l,*n'UHU i$ll~w
II

ul1'1fJfJm1'J'Wl11.u'fJ~1'l'l ~'1~fJ itlil

2.1 'J~'U'Un1'JHii~'Yll'lLn1:l~'.i

,
""1J'YI'YI 2



" " '"fi1'J1tl1:l"'J ~fl nuuu'l1910'lJ~~'UtVifl'l,rtn~~,,~illPl 'I1\1fl1'JU'JnVi'lf t~tJ\I~1Pl1 nuvh

U'J~lJ\I UC'l::nn1tl1:l1Pl'Jf.I~lJf.I~1'Ui~tJmfftJfl11lJr fl11lJ~1'U1UJ u'J~~'lJm'Jru 'YIi''WtJlfl'Jli'J'JlJ'll'l91
OJ ...

UC'l~t~'U'VJ'Uti4fl '1"rVi'll'tm::~"1t'il~tyt91'lJ 11Pl,,,rf.lC'lf.lillPl~H"l

\prui'm.J l'll'{li'lPlu (2553) fHh111 fl1'Jf.lilIPlVi'lf'I1lJltJO'l tl1'JtvilJtJ~lJliU~1'U1'U~'U
y

Vi'lf'1MlJlf) ;i'U tl~1Ulf.lill9l t'lf'U s in ~1~'U '1'lJ ~fln f.lC'l'l1~mlJg~ lu'1i'u'S:: itJ'll'Ul9lllJ

"'.1 ..d" "" "I" i .;,"t.I'" .1 "".1 "" '1 .1 IiJ I1I91qu'J::~\lr1'Ylr:;jf.lC'l"11.:Jn ~tJ'Yl1lUC'ln1:liU::n1'Su'J~nfJ'lJm'lf'Wu'Jn'W'll' 'Uu'J~l'Y1f1'!'YltJU'lJ.:JfJfJn

1¢{ 3 U'S~u)'Y1'1'11tY"l ftfJ fll'JHil"ih il!'1 'U,unntJ 'JniJ 1tfl'J 1:1jf1 'il 'YI~U'YI'Uill i~li'J 'JlJ'lfl91~ \l n

~~ i11 ms Hill9lVi'll'i:i Vi'll'~1'U ~.:Jt1:J'UVi'll'~ijfl11mhti'ty'YINlf1''J1:Iln'il'IJfl.:Ju'J:;1'Y1f1'i 'YW tm~'l 'U
Q~ 91 oQ "a0?t ,,~ "9)" 11 ~

fl1'Jf.lC'lIPl'W'll'i'I1U'J~~'lJfl111J~lt'J~ r:;jf.lC'lI9l'illtlJ'U'il~l9IfJ\lfln1:l1flt.lfl11'IJfJ1qJC'l'illnU'I1C'l.:Jm\l"l 'S1lJ'YI\I

11.:JUH'UU~m'S fJV1.:Jt1:J'W'J~'lJ'lJt~fJiI fJ.:JO'U1Jty'l11UC'l~~U~'S'Sfl~N "l ~fJl'iHf1I91~'Wmnn lnil.:Jl'W
1iJ1' d" I '" ", ..d "1.1UC'l~!'fl~C'l\ll'W'YIfllJmf)'lJnmlm::'VJ'U'Yl'S'WtJ'YIM'VJ'U!u

fll'J1tl1:l1Pl'JUtJC'llJl'il1nrhl1 Agriculture (Agri 'I1~fl Ager 'l'Ufl11:11n~n 'I1lJltJil\l ~\I'I1~fl

~'UUC'l::Culture 'I1lJltJil\l fll'JU'Jn'l1~flu~'I191) 'I1lJltJO'l rns tJ~'I191t~tJ10'lJ~~'Ut~fJ '1"rtn~tl1'J f.lillPl
"" i ,,': d .,; i" "" "".1 .,;. Ii} i "'I "" d"t 9) "Itl~ ,'I1'Wn11 'If'W'U'Y!!YHllHn~Hm-mIPl'IJ'U UC'l~UJfl'Ul!tl 'll'&'U'YI1\11'll'1tl1'Sn&~'lJtJ1{lmllJfJfJn! srrn

,y ,

~1'U f)C'l, nrn~mu su (control mechanism) 1~tJ~ nC'li nil ~~ "11'11Ul~U i' inlH ttN'U \l1'U 1tC'l~• •
til1'l11Jlmi4fl '1,rt1:J'U~t ~flI ttl' ~11'il~ u 'J~'ldh'l1lJltJ'I1 ~ n

tI ,

2.1.3 fll'Jfl1'lJfllJ t1:Jt.I.u'UIPlflt.l'\Jfl\ltl1'J1Pl~1'il1Pl'J1'1,rrhU'U~'1htm::91lPlmlJf.lmfitJ10'lJfll'J

fi1n1t.1\11t.li~tJ'1i'tl1'Jilfl'Un~'lJ'lJfl~~fl1qJC'l (feed back information) '1'U'VJn"l 'lJiU~~\ll'UOl1'11Ul 1u

I "" t

til1'l1lJltJVfltJ "l ~\lnn1'l1'U~~humhil O'lU~::~'lJ~C'l~ht~ 'iln'il~ri~~C'l' uiJ~dh'l1lJ1tJVi~fl\ltl1'J

~ ~ Q fly cld t '"2.1.1 mnHttf.lt.l t'lJt.I'IJ'U"fl'U'lJfl~mntm1::'I1'IJfl1qJC'l'YIlJfl~ UC'l::1l~ttf.l'Unu 'll'

'Yli'VH.llm',r" H"llJtil1'l1lJ1tJ~~ fl~ms UC'l::t1:Jt.I'UflVNihh::ff'YInm'W , 'Uttf.lt.l nUf.lil,,~::

ill '11'U~t il1'l1lJl tIV fl tJ' l'u Uf.I'Un 11H "l '1'Ut'YIfllJ 'IJfl~ t1C'l1~ nI'll 'U~ 11 nfl 'U,i"J\I '11Ul UC'l::'illn

, tI tI

Unt.lfH'lH n~m'nJl1H "l ~flQ't.I~::'lJ'lJm'H-lil",rt.l~llJ1HI~lUt.ln'~t1:Jt.I 3 .ut.lmlt.l flfl rm
11~U~t.I (planning) m~~h!\1t.1~lt.l (operation) UC'l::tl1~fl1'lJfllJ (control)
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~ .
.... • d 1q91 , i) 31 !J/ _ 1 J! 0' 0' ••1" ..
'\I'WIPlV'WInput - Processing - Output 'Yl1'flnm1 I1U'fl1 CBIS lJ'j::;nV'lJ'fnV~lH)1n'j 9ftll"l'YlU11

y
<!I "" ..

'j~'lJ'lJ rt'n ff'Wl'Y1f1''lJ'WW'Wi1'WflVlJW1AIPlV1 (Computer-Based Information Systems
d:t 0 ~ .c::. \1) ... 1' ... 1 ~ Gt "ltJ v Q.I ~ d 91CBIS) f1V fl11'1..11'\ltllqj'flIPl'lJLUH1'lJm::'lJ1'Wfl11lJ~~:IJ1"'flH'fl lWtlll1 1'flN'fl'flWlilPlllJ'YIIPl(J~fl111Pl1lJ

.
'" ... ... 0''1 .. '" 1q ') 0'

mnn 2.1 fI11lJrt':IJW'I..Ili 1'lJ~~'lJ'lJff11ff'WI'YIff (V~W (J'W'YI1lW AB'W, 2549)

.,jtl~(lil!)Uflti"IJ (Feedback)
fmnl"nl~~Ufl HI~tlltl~lJulItltl~illllilJti 11.,j1

111tJiillfl'i'ilJl~lJ1n"IJfl1'itl'i::liiUNtl

t

"1 (Inputs)

mnh::Ulllml
flll,h::UltUltl (Outputs) (Processing) ifu-urnill'lJ
tymrulnrr~ihh:: 1lJ~ fmltl~lJuutlM111!lltl~IJUltl"'tJlJ(lflti"IJltl

.; 1/ J Oln1"1Jl1
"YI~flty1WUU elQ1ultlll"IJ"IJ~ty1lJ1'i1lHtl'i:: 1lJ'l1U1~

i

.d Q.I Q.I fI , Q.I 0 91 .. 1 QJ rI
1:: uums ff'W1'YIfI''YlUff'fl~ f111lJ fflJ'W'Wli ~~ l11NU 'il11V'W11'\11ms U ~ ::Wl'fl N"'flHCl'flWli

U'fl~,j'vlqj'flilv'Wn~'lJ (mW~ 2.1)

I d Q.I 0 ""J"'Y ~ ~ 0 I ~.d
IPlN'l 9f~~Tm1lJU1111V'W11'\l11'flUn '\IVlqj'fl'fl'lJlflV'lJ1lJlH1'lJfl1~U~~lJ1'flH'fl f1V nnIUml'WUU~H

... _ 14 31 .... ~ _I ''I _1 4 'I 91_1 ') 0'1q 91 .,j 'I v~ 91 .... 0', 31 '91
l11mU'fltJ'W'\Ivlqj~n'fl'lJ lUV~ 1'W~uU'lJ1J'YIff1lJl1() l'llU~~ lV'lI'W l'fllflV 1l11'flH~"'flflli 'flUn '\IVlqj'fl

! 91 _'i ......;. .... 0'41 31, 'I 91'1 91 ......
ff1'jrt''WI'Vlff':i1lJ'YI~'\Ivlqj~1Jv'I..In~'lJ lWV'I..I1H'fl'flWli'Yl 'fl U l'lll'W¥l1'Wfl1':i'lJ~l1n'll'flfl1')u~~nn

lPi'flff'W111 l'fltJ,j'vlJClilv'W mi'lJ'Il~l1'J'W Hmiw,j~tln 1oMn~eH'lJ~tJ'WuU 'fl-l U'iI ~ vihl,j'l l11mu~tJ'Wu U'fl-l~ ~
I I I I"

n11m ~ :IJvhfiv1n'lJfl1~~'fliY'W 1 'ilI'WV1 ,r'~H'fl~'W,jlPll:IJiIPlQu~~rt' -l~ 111Pi~i~U~~lJ1'fl H~

~ -lH~~ H~NillPl~ ~') 1fl1 ~ ~tl1~ V~ IPiIPlff'lJ 111u~l Vn 1rt'~ Lnil IPl~~ ~l11-lfiv~ u l'J'lJ~ 1H~ HillPl~ ~ 11fll~
! "'') c$t ~ "I 91 91 <9 , "I ~ 31 "" 91 .. ') 4 c$t "I "I 31') 'I 3131
'W'W:IJ lVf11rt'l1J'W lil llPl'WeW()~VtJ1~ 1~nIPl1lJfjH~IPlIPlV~'lh~AlJ'lJ lVfl1ff'Yl11~A1J'lJ lil l'fll~W l'lf'\lVlqj~
y... , ,

fl'lJ ~1'lJ 111flUl1~.:jlPll.:j'l

~'lJl'J'lJfl1'H~illPl luntJil-l ~1 1 ,*~ltJl ums HillPli-ll1lJ¥I ~1:IJi~lm d~fl1~ 1~'lJ~-l1~'lJ U11~(J

~lfiill 1'lJ fl1':i~hl'W'lJf11,) 71flllf1''lJ'YI'lJ rt'-lU~HClHillPl~ll1lV ~hjmj'lJ V'lJ~'1ifl1':i~lPliY'lJ 111 U~t11~'W 'YI'lJu ~ ~ q
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.1 '" o'.:l '" .J..; '1"'J::UUfflH1''WL'YlffU'W'W'Wj1'Wflflll'W11I'lV'J 'Yl\lf)'W~'Wl'U'W1'Y'1V 'I1ffnff'Wl'Ylff

,j'J~f)VUfl1'jm'j~~ff'Wl'il ~~uri 'J~UU,j'j~1l1C1~C1'jlfJm'j (Transaction Processing Systems: TPS)

'J~UUffl'Jff'W1'Ylfffl1111f (Knowledge Work System: KWS) 'J~UU"h,rf).:jl'WV~ 1'W11~ (Office

Automation System: OAS) 'J~UUff1'Jff'W1'Ylffli4vm'J~~m'j (Management Information System:

MIS) 'J::mJff,rUff~'Wm'J~~ff'Wi'il (Decision Support Systems: DSS) 'J:UUff,rUff'4'W~U1'111'j

'J:~U"l,:j (Executive Information Systems: ESS)

~'WI~V{L,j1'l Li4U'1~~I'l~V~Uff1HllfJ'l'WV\lf1'm

(7) fI'W(People) 1t1'WiJ1l~tI~ijfl1111~hflty~"l~'UV.:j'j::UU eBIS

(8) m~U1'Wm'J (Procedures) 1t1'WflCl~'Yl;'WIuinn 1n UCl~flt)1flWcn~l.:j"l 'l'Wm'j'l~

'J~UU eBIS

~ 'Q c:S

(6) 'J~ UU Ifl sV'U1t1V'W'Yl'j 11'WI'l (Intranet)

~LCIf1'Yl'j ijUfHY Li4mn'J ~ ~~ij~mn'j UCI~L~UlllfJ,:j'j~UUfI UllYi1L~U{'UU,:jU,:jf1'm 't,rLtI'WLfl1U~l tI~ ii

,j'J~ff'Yln~C1

(5) 'J~UULfl1U~lfJ~'WLI'IV{L~~ (Internet) LtI'W'j:UU~~~U~Vff1'J~ii'U'W1~ 1'11tY~"l~

iJ'ij~m.ll1~1'1,rlt1'W'H'1~'Y'I;
•• 1 0' 0'... 1.I '" 0'& .;, '1 v .,. 0' 0(2) C]ffln'YlU1'Jflfl lJ'jUmlJflflll'W11~fl'JC]f,:jff,:j 'I1'J~UUflijll'W11~fl'J'Yl1,:jl'W

" ... Q " Q .,. '1 .1(3) jl'W'UfllqjCl (Database) flij f11'JLnU'J1U'J111ffl'Jff'W1'Ylff UCl~'Uij1'Yl'ij'ijH 'WllJUUU

~iim'J~~m'J li4ij '1,rln~,j'J~ 1fJ'l111''1'Wm'J'1~,:jl'W

(4) 'J ~ UU 1 'Yl'J fill 'W1fIII (Telecommunications) LtI 'Wfl1 Hi,:j ~ ij lqjCI'111e ff ty ty 1W
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d.,., dd " , .d d 'J} jI 1.c!:I 'Q,.I
(3) 'lJf1111JfJ1J'YJ'Wms bY'W1'Vlf1'Vl~1)~VlV~H1'Wnseu 1'Wrns 'Vl'lJ\Pl'W'YJ'W'WVV f111l1 '.inon f1'U

nl' '.i~119i'''1f1f11'.iHi1\Pl
d ... I" 0 "'_ Ii "11".., I I(4) 'lJfi1nWlll1~'W r;)~\PlEJ\lbYl'lJ1'Hl'WlbY1H"'Umfl' ru '15L'Plf1lJlJ'PltlCllHllVf1Q'lJ 1'15'U

• t t 'JI

'.ilV~1'WVVllf1~!l1~~1\Pltl~'UViiieJtl1)S ~ rrunsmh'l 'llicNl 'Uf11~~1l ff'U1'il!.wmY\l~~lVltl~'U '19i'1~v. .. .

.d" " li1 to'" dQ " t a(1) 1Jf111'lJtlf1~nN bYl'.iff'Wl'Vlf1":::Vl~~1'lJ'U1'IJeJ'lJCl'VlHll'Wm~1'IJlff'.i~'U'U l'W'.i1:::1'lJ~.. "' ..
0"'.1.1 "0,"1" .,."" ''1.1'''U11UlJ~:::'lJ1ClHCl1!Cl1'Il:::'Vl1 l1 ~bY1'.iff'Wl'Vlff'VlH~'W'i'l1~Vll'lJLlJW.W

(2) iif1111Jff'lJ'U'.iW bYl'.ibY'U!'Vlff~~'il:::¢l~~ii,r~1JCl' 'W"hmhfiruf1~'U01'W 1'l1'U01!rJ'W
'" '" U

, " I ", I

'.i1V~ 1'Wrns -&~~v191Q~hJ'.i lVl$l~'W l11f1 iliiivv~ ff~~~n1JU~ 1 ~ ~v -:ill rJ 'Uffn bY'W!'Vlff i1 'hi

." , "
~eJ~~'Wm~u":::fh' cN~1V'Vi'li'l111):ln~~'W 119i'fJW~m,JW:::'lJeJ~ff1'.ibY\..I1'Vlffi1~ii,)~i1

>I

,)~,r'W f11'.ithu~~~f111 'lJii'll '.i~ ff'Vlll 111'W'IJ~~ bY1'.iff'WL'Vlff'il:::'lhv,,r ff1'lJ 1 '.itlCl~

nVl~ i1f1~l\OlJ'U:fl" UCl:::l'fW~ll'nij'15flCl (2548) 1,)'f1dl'J fJw~m.lW:'IJ~'H1'1'.iff'Wl'Vlff

~~tlmJtll 1'll~f11~~~ff'U' ,,~iif1111J~1l'Wm~umJ~~1l l1~v'lhvuniltyl11' ,r1~1Jlf1~ "!~ l~mh'W
o ",...o=id ,,~ d d .c:::i ~ '\'J Y4:!t 0 .ei ~ ',91 t .d .Q Jm:'U1'W f11'.i'W1L'lJ1'IJ~lqjCl'Vl'lJf111'lJ\1f1VlV~ff~'Vll1Clf11ClV~l1J 11lf1~ f11'.im'W~tl~m '151)1t1'Vl'll~1f1~'IJ'W

111f1!n~f111'lJ~1l'WCl11l' 'Wf11'.i~~ff'Wito

4 OJ

-WUUftl'Jff~!lHl!nefllHl~t))' (:\II5)

-1~\Juiriluifllllfl)'H1Affll1\l(DSS).
\J P'~ :"

-,;:;uUtr~Uln~~f;!U'Ul" ';;:AU~~ (ESS)

-'J;;:uuiJ~~llhd~)\I~ (AI)

y
-'Jt:\JUm'tr~!tlfltll)}J! (K\YS)

-'i;umhl{f),lUl~frlilIml (OAS)

;t ... c·
, t;UUifl'Jtr~ ImliJ~fI~~ WIHnnnlvHl1

(CBIS)

-'J~um.h;:;lntHHlnut))1(TPS)

~:::'U'lHY1~ ffUl'Vl ff')~ nd l'J 11::: 'hlffn ffUl'VlffhJ l'll u'U'U9h~COJ ~ anJ1~ff'lJ n'Uf11 '.i

~lliYul1)' 'UU~Cl~'j~,) 'U um:' 'UU~ ,,~nJU'U'Ul~~',r ~~1l iY'W'r;)ff1'lJl'.i tlun1 'lJilrul11!tt'l: '~t''U...... ...
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•I' 'I' 'J) ., 'J)'l 'J) .. " ,
lJ1 ~:J.nn ~n ffTU 'UU'Ifll) Uff~'1 ~nlln~ &~~UUflU ~ &'lfflll UUflUUU) lt1n~lVtJ~ Ul'HI~ff1'U U~fl~ H
., 11)11.1 ,...... ., <I ''J)'l 'J).o £St _'l 'I '" eo <I
nu & 'IJ'UV~flU1~QlJ) ~ ff '1jl1un~ fl'lll~ &'If'VllU'U11J1'l1111fJ&'UU~~ 1~UU ms 11fl11~'1111 n~

11)~1l1n~n'IJV'I DSS fll1U'Ufll1 i~tlmfftJ11UU~1"V.;jlln~fll)~lnV.;jffm'Ufll)cl' (modeling and

simulation) 1-'I~v)::UU~'lfl'UltyflU (expert system) )~UUffirUff'4'Ufll)v1~ff'U '11Ifll'jNil~~'lf~
... 9}GI QI I'" 'J) ,
l~'.iUfl1'j'W\PlJ'Ulun~'Vl~ffVUVtJl'lfl11'1'U11'l ~llfl DSSAT (Decision Support System for

oJ £St '1'.'.0 0 "I 'J) 'i.'Agrotechnology Transfer) t})''I1U'ULlJ)umll'Vl'.i1U'.i1WmllUU'illnV'I'W'lf !l'U'UV~n lln~ nnunsu
., ~, 'J) 'J) 'J) ...
lJl::~fl~ 'If'l1'U1'IJ1~1t1fl'U(IBSNAT, 1989)

Q.f QI~GJ ~I.Q 0'
l~UUff'UUff'4'Ufll)~~ff'U &11(Decision Support System: DSS) llJ'U)~UUm)1l'W11~~)

.0 0 , 'J)$I, $I 'I $I 'J) <I $I eo", eo <I ''I 1'11)
'Vl~1'U1tJjlI1111ff~~1fl 1-'1~'lfffl111)fI &'If'IJUlJ'' U'IjlIjlI1111~ lln~11ifll)11ml~'I1~N'1 &'Ufllmn &'11

iJru'l11~iu~u'U l~tlnl~mh~ ff '1fi'1~Vl'~1l~~jlI1111ffl11l'j tl'UU'I ~Vil'11U'l~v1~ff'U i11Vi11 'IfV'Uu. ..
'.i ::v::nn11H1::'-N1Jfin1m,y vvn'l' 'Um~U1'U ms 1LjlI)1~Ml'~v~~ii'U' 1IUniJty'l11'11~~1Hll~'U

(Jones et aI., 1998) jlI11lJfll1'11U'1'IJ~'11'Vlfil'U 111v.u'mJn,h1ffu ~nU~'il'UU'U1~~ltM'I'.i:tuu1'U'Vll'1..
, "

ms 1f)!l~1 1'U'lf1'1nnl.yj~l'WlJltA'U Vil' 'lffll1-W\PlJ~1 DSS fll11-'1U'1'11~V1'I)1~1~1 l~tJnfll'j
tl9I ~ ~ Q.I 0' q

'tJ'j~~fl~ h)"'U)~~Ulltl,,'I (Kropff et ai., 1998) 'Vl'li~'j~~u'Vh)lllln~5Jll.fl1jl1 (Teng et al.,1998)

'lfU~1~tJ1ti'U , 'U'lf1.:!l$lV'Un'Uljllllil'll~V'U'Wq!l.fl1mJ'~
11)$I .0", 'J) $I 11) $I 'I'

(9) ffllJ1HI~)111ff'f)U &~ffl'.iffUl'Vlfl''Vl~~U'IffllJl'H)m1'i)ffUUfi11lJ\lfl~V.:! &~ &~fJ

m'il~)1'ilff~lHl1fl1mri'l~m'U~'1ffl)ff'Ul'Vlfl' 1tJ'U~~

.u'Ull"1l1fl1L11ri.:!~m~1~uil~ ,~..
(6) ~H11)~!~'U ffl'jff'U1'Vlft~~~~.:!njll1111ffll-W'U ntiU.:!l'U~~U,:! mr 11jl1'j 1~t11-'11fl

£St .011)' tI d 0 'I $I .. 'I •1U'Uffl'jff'U1'Vlft'VlUj~H )~1~'U1I~'Vll&mfftll1m &'Uflll'Vll.:!l'U

(7) jlI11lJ~ltl ff1)ff'Ul'Vlfl'~~~~.:! h;iu~~'U flril1~U ~1t191~fll'jViljl111111'\i'1' 'il 1'W)1~

jlI11lJiU~~'U ~Ufll)n)lt1n~lfltl~11~mj~tllllfl1fi'U 'l11 11'UVili '11'ill'VlllUjlI1111"hr1ty~m1'1I~ ~'U~.;j
, "

ffllff'U1'Vlfl'Vii,*l'Ufll)v1~ff'U 1'iltA'U
(8) njll11111l111l~ fflltiU nmu ms cl'iJ'il ~-U'U~~~ 1tJ u ffl 1ff'U1'Vlfl'~n jlI1UJ i'U mjtI~ ~

1ffll~ 1rl~~~~flU ',*l~~flllv1~ff'U' 'il1l~Vil' 'lfnjll1111\lfl~~~1J1flt.;j~'U L'lf'UtlV~ ~11-'1thtl1i~ti'U

"1-'I'Ul1'l'U)~1-'I11.;j1~~'Ui'U 11jl111il'l1~~'Uflllm-w'U n illm1l1111J111 )~lllru rns tI~~~1'11l.htJ'lJV'I1iYV.

"Nltl~ ~~~ min 'jtllJ 11111 '*1 ~ fll 'jf'i ru 1W fll)n .:!lJ~1j( lln~ffllll) tlllll 111'*, hin l'j f'ilhl1W

tI~~'IJltllj( !tJhI~hI
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<BODY>

</HEAD>

<HEAD>

II II

~Ul1'U'U-W'Ull'UlflHff~l,:j'IJV.:j1tlnffld HTML ~.:J~UU'U'U~l"lril'lij

<HTML>

d "0 ~ e:t • d & d ~ ~1st •
'illnl1'U'U'i1119ftl) mff.:J.f11111HTML rsnrrn "U'Vln" (Tag) 9f~U'Vln'Ulfltl 'Vl1&U'il:t:V~~UH'U'U

.J c1 "_I G.1" 'I v d< > </ > 9f,:jn'U'U)1119ftl'i'il~U1J{;1~U'Vln'WUo1Ufffl.:JN~111111'W

HTML iitl~rlU):t:fiV'U 2 ft1'W ;iv ri1lJ~Lil'Wliftl111U{;1::::ft1lJ~lil'Wiil~'l l1~tHrnn

'I'lhlW lh'mffl (2542) m11111 1'11141 HTML lJl'i11mll11 Hyper Text Markup

Language ~~lil'W ~uu'U'U'lJtlUlllll~l ~i'Ums l~fJ'U1ils am lJ1 'Wl~'Um'ill~ VUfffl'lHo'U'W1~'U

'U)11t9fvf "fill w:t:'lJtl.:JLtlnms HTML 'iI:t:111'W1Vln9f1vJ~1i'i'ilJfll~~ tl.:jtl1ffVfild!1 U~fl11lJl1lJ1V

2.5 nunHyper Text Markup Language: HTML

~ '1.,s'lSi" .... y "'lSi
2.4.4 mJf111'U'UL'U'Wf11dVVnU'U'U'l:t:'U'Utl1lJl~tl tl1fftl91fl{;1tl~n'Ufl11lJ~tl'lmd'IJtl~~ tG)f

U~::::~lfJ'U~'I11'l

2.4.5 f11'l'WI'lJ'Wl'l:t:'U'Ulil'Wf11'l'Vl91fftl'UU{;1:t:l~fJ'UIilsumu
2.4.6 1U~fJ'Wl11'Wf11lUl):t:'U'U111l.il~u'Vl'W'l :t:'U'U!nl

2.4.7 m'l'lll! ,:ji'mn fild'll1l ,:ji'nlll'i~'U'Uffl'iff'W1'Vlffl1",:j 1~,:jl'W

2.4.3 ms i1ml~,.r l11lJf11'it1111lJ flfl11lJ~~Hf11d'IJtln:t:'U'U 111l.i (l :t:'U'U111l.i~~l1lJfl

l1~VU({i'IJ)::::'U'Ul~lJ)

2.4.2 ffnll lfl 11 lullu 'u,~111lJf11dt1111lJ91i1ty1111m~ffnlllfl11lJl11lJ 'lUi~l1~V 'l.i~

'iI::::li 1ms lU~VlJU U~~ s :t:'U'U

II II

tl~'d U{;1:t:lilmh~'d 'IllJ~tllJf11d'Wl'lJlJld:t:'U'UiitlQ~':lVtilJ 7 'IllJlOltllJfitl

2.4.1 1~11'ili1W'l11111'Uf11d~'i::::l1irf1";hi1'i1'i1~'Ud:t:'U'U~i1T.lJ'r'l1tl:t:'d 'lu d::::'U'U,rl~u • u

II •

t11i~ ~'Hh~H"~!fffJ~ (2544) nril'J'l1 'i~'U'Uffnff'U1'Vlffl1,:jl1mV~1'l'ilj;i~Yi

111~ tl'hl ti'Ui,:ju~lfi~ 'iI'h1911V 1,:j'iI'i if1 ~ 'U~'U 91V'U ~ 1~'U ~ 1~'U i,:j H~~ 'U 'iI 'U1ff~ 'il1~V'U~ tl V 1~'U

d'l v li11'.k w '" " ". "'I 'I Sid I 'I I ~ ".'i~'U'U,:jl'h1'Vll'l1'~l'h1&,19f~'Un11ml:t:11'i:t:'U'U~tl~'Vllfl11lJl'IJ1 &'iItl1~11 &lJU91~~'IJ'U~tllJ'iI~~tl~'Vll
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"4 Y ~ Cl. I (V " I2.6.2.4 fll'Jl'Ulfl..:Jll'W'UVlqJ(;l L'WV.:J~lfl PHP ffllJl'JfI~~~flfliJll'W'lJVlqJ"Vtll\l

Dbase, Access, MS SQL, Oracle, Sybase, PostgreSQL Lm:: MySQL l~V~l\lii111::iY'Y1nm'Y'l

2.6.2.5 fll1ff-W'IJff'4'Wl1mtJ 1111 1~flfl" (Protocol Support) !1i6.:J~lfl PHP
"

ffllJl'Jflff-wmy'4'W 111~ 1~fl6(;l11(;lltIL1iJiJl1\1 Internet Message Access Protocol: IMAP, Simple

Network Management Protocol: SNMP, Network News Transfer Protocol: NNTP, Post Office

Protocol Version 3: POP3 1m:: Hypertext Transport Protocol: HTTP
~ I .q.c:::s 'QJ 0 tl.1 "2.6.2.6 flJllJtJ~l1~'W (Flexible) PHP lJfI'JllJtI~11~'W~1"l-3 ffllJlHl'Wl uff'Jl\l

116'Y'1'Y'1ii!fli'W'~11"ltlU'J::1fl'YI

Platform) PHP"I " " oj •• 1 <I lIJ"2.6.2.3 L"lf..:Jl'W'lJllJl1'VH1~Ylfl'.llJ l~ (Crossable

i" lIJ"l kJ '''' d 1 "" "" .,f a ....d 'I "i .., I2.6.2.1 ''If.:Jl'W&~ ~tlllJlJfll'HfliJfll(;l'U(;l''VI1i lfl'Hl.:JlJV'Vll"l$ 'Wfll'.ll'j\PlJ'Wl'ft'''J'W

'l'HtY(;l'llJl'JfI i ,*\ll'W l~tJ '1iiifl1~ L~mhii'U~'Y1tl'li'Wti'W

2.6.2.2 Lij~1~tJ~6ffl1il'HU"lf'W (Open Source)

" aQ.t ldo c(?i"ll'W'tIfllq!(;l M~fl~'IJ-ff-3fl1lJ(;l1U'W~'W

~ e, 1 <I "" <1• .1 ,{liJ <IPHP LU'Wm1Jlffmu~UiJiJL9$~Yin6~ L9$~ (Server-Side Scripting Language)
~ _ 1 "" .1 a"", ""<1• .1 <I" ~" .., <I ~

'HlJ 1 tlfI.:J fl1 ~u ~:: lJ 'J(;l~(;l sem ~'lJ'W'IJ'WLm 6-3UlJ 'til tiM ~m9$~ YIL'JV~ un 'J ~.:Jff ~ 1-:)~(;l (;ly.j1iLU'Wfll1J 1
1 Q,I G)" a I ~ k] d c( Jt & I I gJ 0

HTML ff-3fl(;l'IJ &'HLfl~6-3~fl'Ultl'H16 &fl"16'W~ !YWUff~\I~(;l 9$\I(;l~m~::fl1~ff\lmtl'tlfllq!(;l~l'W'J'WlJlfl

L~fllllU1::lJ'J"~(;l'IJ'W!fl~6.:J~fl·'htl (fflJfff)~ hflitl'lt~fl(;l, 2547)

2.6.2 ~fl1Jru::!";'W'lJ6-:) PHP

2.6.1 fl'JllJ'Hllltl'lJV-3 PHP

y.jfVlJ!iiff 'H~V1~~~ (2550) fl~lT;h PHP ~flfll'l':l1 Iilsunsu (programming

language) ~ -3, 1i 1MljVlJf) u HTML ~ 1~ 'WrwtI·W nn ffl 'Hi'iJ V n'IJ 1 tI 'H.u 1W fl ff 1'i hw PHP

Interpreter ~Vil-31'W 6~i 'WLfl~fl-3L1'IJ!~{vll'J6{ ~::~1'W fh5-3~L;jtl'W ~'JUm1Jl PHP uc\'Tthn'W~llJ

fh5-3n1~1,f'W 61~!~'Wfl1~!~mh(;l-3 'l'W~'Jmh fl1~~~~'W i~L~6mh l~tI~'Wfl~ti'lJ!~V'W l'U'IJ1-3 mil-3
... ~ 0 .d..,,,.1 I I" lIJ_.I <I.." lIJ_.1 <I "" I w

'H~6m~LiJ'Wfl1~'YIH1'W'YI9$'IJ9$V'W'lJ'W 1"lf'Wfl1~V1'W'lJVl.;!(;l~lfl &YI(;lL'UtI'W'lJ6lq!(;l(;l.:JLYI(;l~~~6fliJ

2.6 nun Professional Home Page: PHP

</HTML>

</BODY>
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, '"C1~l1nl-!111 "Relation" M'iV "Table"

ca..Q t, 91 c:. QI Q.I 0' d
Yl'IJ~l Yll'1J'lH:)C1(2548) flCl1111 ~l'IJ'lItll,lm'lf-!l{l':lJYl'IJti (Relational Database) 'il~Ifl1J

'I1Ul,lCl1 11'IJ~fl'I:jtU~'lIU-!l111'i1-!1 2 ij~ (Table) 1~tJlI1hltJ'lJu()1 (Row H'YI'IJRecord) UCI~flU~lJt.r

~ 0' '" $I Q '" 0.- o'.!l _I 11)_1 $I' "(Column U'YI'IJl1C1~M'iU Attribute) jl'IJ'lItll,lClI'lf-!l~:lJYl'IJn-!llJ'i::flV1J LlJ~1tJfl~lJ'lIU-!lm'il\1'l1tll,lCl

V ~QJcvl
2.7 !lU'lJ62q!'tIl'lf.:llnJ'W'lUi (Relational Database)

</htmJ>

</body>

<?php Print "My first PHP script";">

<body>

</head>

<title>PHP First run-e/title>

<head>

<html>

<Script Language = 'php'> echo ... ; </Script>

fll'H~tJ'IJ{l'fI~'l1v1 PHP tT'IJ'IJUml1fl~~H'Yljfl{l'tl~'l1v11 11 'IJl~~'lIu.:I HTML u1l1fJ.:I

ffl:IJl'w'l.hu~fl'llU~ HTML U'Yljfl"W{l'fI~'l1v1 PHP 1~~~~1flt.h~

~1udl-!1fl1m'YljflU~fl HTML i'IJ~fI~'l1~ PHP

<? php echo ... ; ?>
d "'_I 0' 'I $I ~ do'" ~'$12.6.3.3 U'YlflffmlJl1:IJ111'ijl'IJ 1'IHlJ'lJU'Ylfl:IJ1~'ij 1'IJfflM'i1J"lfl.fl1111 9f'lflU'IJ'lIl.:1

~ Q.I d c:li", I "'~ "l91 I d Q.I cf
\l~tJl1UCl~m\l~~{l'1J{l''lJfl'lJU'YIfl'llU.:I{l'mlJl1tl'IJ Ll1 1'lf'IJJavaScript UCl~VBScript :lJl'l1U1J1J~.:I'IJ

<? echo ... ;?>

2.6.3.2 U~mt1J1J XMLl,*ttJ'lJU~fl~~l:IJ1j()'lh''l11,*'i''l:IJn1Jltlfl~1'i XML 1~

d ''l$l~1 do", '" Q_lo' .;, lIi_I""2.6.3.1 U'YlflU1J1JVU l'lHlJ'lJU'Ylfl:IJ111'iil'IJ{l'1'H'i1Jt'lltJ'IJ~tl'ilJl1 PHP 'Yl1C"]l1J:IJ

2.6.2.7 l~.:Il'IJ~ltJ PHP

~1U'H,j.:ll~~L~'lJU~f)'\HN HTML

2.6.3 'i'l1m.J1Jf)1·H~tJ'IJ~tl~'l1~ PHP..
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d' ,
2.7.1.4 11tlfllllPlfl::UtlTJl Tuple

~ <v" 'I "'i 91d ck 91 i '2.7.1.5 Tuple 11J'Uff'Y'l'YImvn::ru Relational Model 'VI 'lH'WflUm 9$~'U6\!fI 'WU\Pl

rI::Utl1'i1:: 111iifll'.i l~tI~~l~'lJ ri1'U~1'U1'WUm i'W\Pl1'.il~~1Uiifl11lJffm~''Wnf1'lJVfll9l1'n~mj~ 'iI::ij

, Q,I , 'j} dd do , QI

Degree 1'lf'U1Pl1tltll~'\Jtl~lPlnl~~1'W'lJ'U'iI::lJ~m1'Y11fl'lJ 5

<d t Q,I fl. '1 d. Q,I ~ ~2.7.1.3 11t1flLllPlfl::fltlrllJ'U11Attribute 'U Relational Model 'iI::1'.itlflmnllJ'U'I1H)

YJrI~ (Field) '\JtI~lPll'n:.l11 U6'Yl'Yl~ib~ (Attribute) UfI:: 1~tlfl~1'W1'UU~rI::fltl"lJtr''UlPlnl~11

4. <>91 91<; ck.,. ~. •
2.7.1.2 lJfl1'.ifl1'11'U~'lf'U~'t.I6\!rI~1t1 t~llJ'U 9$~t~llJ'Ul1J'Ufl1'Hll'l1'U~'\JtI'Ul't.1lPlm

.,rtllJflLlfl::'lfij~'lJtI~.,r{)lHl'\Jtl~U~fI:::HtI'YI'YI1ih~~'ClllJ1'j CHrI'W1tl,JI if]tff;"Utl~~ uml~d~l'W 1tl1J1".. ..

.:i . ~ <!l •
.fIl't'ft'l 2.3 Relational Model ~~'iI::'lJtlfl()~ Attribute Uri:: Tuple

""-
3-+503-00382-80- 5 i!ltJ'I'lflJ'Hl-3 mJl•0000.31I 3-'--------~--------~------------~------------~------

50.0.0.021I ~
I 1 3

"" ...3-3+01-00577-60-3 i...11mrriJlJ'..lmnnJfU'" ,u

000011

<!I
Tuple 'I11tl Record

Field'l11t1Attribute

<; 91 <vc191 •
2.7.1 tflHffn:jfl11'i1~Hfl'U't.I6\!rI't.ItI~ Relational Model

2.7.1.1 ]jlm~ff~l~lll'UYlTH:.I ~~ Relational Model 'iI::'1,*lflHff~l'l1th.l'Uu'U'U
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do'
2.7.2.3 flfJ'lJijfl (Foreign Key)

11J'lJ1W'VI'VI~fi1~1 '\.J~ m~'\.J'I1ii,:j~n fJW ft1J'l1~l1J'IJ~ 6'11"mm:: 'ltl1l11fl~
1U6fl~ m~u'I1d ~ l.n U rns fll~V~(i.:juij'VI'VI~fi1~1~tl1nU 1U~fl~ m~u '11d~ rm ~nUV'VI'VI7 fi1~if

IG) d ~ ~ d .c!i ,. c(tOt .dt ,,& OJ cv ~ d
tl':i1fl~V~ lU':il~'lfU'VI,:j~ij,:jm'Vlv1l1::: lfJ'liU 1'IJfl111'liV1J lfJ.:j'\J8l.J~9f.:jfluu~::fluuum.:J (m'Vl'VI 2.4)

"1) Uniqueness ~1'\Jf.)~ Candidate Key ':U~ln'IJmtll'IJuvi(\::um

2) Minimality ~1'\.J1'\.J Uf.)'VI'V1~fi1~~':i11Jn'lJ!1J'IJ Candidate Key n

o ",J,J ... " ",,<9 " .9" '" .:, 1IJ".9" .9'i)1'\.J1'\.J'\.JVtI'VI"l¥l'VI'll::~11J Utll 'il1::'II~'I1':if.)m~f.)~(I.:jum 1~U(l1'11'IJ~ 1'IJ':i1~'If'IJ l¥l 9f~ 1'IJ9l1':i1.:J'I1'IJ.:J

fl1'11'i):::n Candidate Key 'I1mfJ~1~'~ u~::'i):::liivfl Candidate Key 1 Key 11J'IJ~6'11"m~fJfl11

Primary Key U~::(1fJfl Candidate key ~hi\lm~Ufl-j1 Alternate Key
_I 1 c(. d ~ I 0 i ""1 ' d d" :"u1:: tI'If'\.J'\IV.:JPnmary Key flflU 'lf1fJ'VI1 'I111J1Jfl11Lfl'U'\If.)'.!(\9f19fU'\.J

'" I "" " v ,J " 111 " I d" .9" 0 'I " "" "" "''I ~Iun:: fJ~'lf1t11'l1f1'IJ'I11'\1Vl.Jn'VI\pH)~fl1':i 1~~lfH)fl911t1 9f.:J 1'\.JflUfl1'11'\.J911'l1U8'V1'V1':i'U19l1~lu'IJ

"Primary Key UV'VI'VI~fi1~ir'\.J~8.:J ':un~l Null

do'
2.7.2.1 flfJ (Key)

:;O;l'W'Ii'f)1J(\l~~~1J~'W1r'i)::~~L~'U'lj'ijm'll'W"mltu::'\If).:J91l'n~ 2 ij~ ~~ ... ...
.. I lr] ... t 9J 0 QJ c( ~ 0 ~ j).r:::! 0 c. ~ tI ~ ,
u':i:: nsu 1u~ 1fJ'i)1'W1'WU(l1U~::flij mJ'W 9f.:J'i)11LJ'\.J9'1 ij.:J1Jms fll'l1 '\.J~ UV 'VI'VInn91'l1 'H) fl-q1J '\If).:j

Uf)'VI'VI~ih~ 1~ijl~i'Wfll':i':i:::'tJU(l1vi1.:J1 l~m;lGh1'uvi~:::mnnlf)fl"fl1:JW (Uniqueness Property)
~ .cs , Q.I.J.ct c::a4 c( ~, QQ <I ,~ t d. 0'

'I1':iU1Jfl111JU91fl9l1~fl'\.J 9f~'i):::l'WflUU'VI'VI':i'U191'l11ijfl-q1J'UV.:JUV'VI'VI':i'U191!'l1(l1'IJ'IJ 11 flU (Key)
de(, I

2.7.2.2 flfJ~U'\J~ (Candidate Key)

Candidate Key fiv uV'VI'VI~ih~ 'I1~V fl~1J'\JV.:J1W'VI'VIlih~ ~-n1111'
'li'ijl.J~ i'\.Juvi (\::U(I 11:U\l m~'UJ1i'ij'\.Jf)'IJ ~~fll':i-W'i)l':i Wl':hl~'IJ Candidate Key 'I1~f.) l:U-W'i)l':i W1

"'i)lflfJW~1J'l1~vif.) ltlil

2.7.2 fltlfl1'UfJ1Jm11J\lfl~f).:J'\If).:J'Ii'm.!~ (Data Integrity)

1'Wj1'W 'li'm.!(l 'Il::l~'Um 'Vn::'Ii'f)'.!~~L~'W '117~!'vll,f'W 'Ii'f)'.!~~1~'W 'Ill.:Jff1'W1J1fl
, , , Sol

" G.J 3/d .c:S "QJ ~ Q.I "'1 ' ,,~ " -=!l" d'Il::91'tHI f.l1f1'fJfl111J~'VUflfJ1'\1f).:Jfl'U.:J1'Wl ':if)~'W'W j 1'W'\If)'.!~ 11Jft11JU (I~lf)~ 1~ 'i)~91f)~1Jfltlfl1'lJfJ1J
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'jI 0 ~ 1 ' ~ d Ylli «:!t 9.1 d tI Q.I

'UlllqJ"'iI:t:'VI1U'U1Jl1J'lHJn C)f fill ninumsun !'U'l1'jll"1J'UlllqJ"'Ull~flV'l1"n (Primary Key)

... Yi Y , d ... 'jill!
2) n1'Hl'U'l1HJUn 'U'UlllJ"U1J1J~HH'HJ~ (Cascade) n1'j"'U'l1'jllUn!'U...

<V <V V ... y
1'Htl'ffll n'll'U 1'Htli;l'Ufll fJ8~'UUJ,~

bkkOOO05 bk0258844 500

cmi12589 de2586996 20-,

•

::--:...
.., ...-.\1 ~"_.w ~... v ~

I{'!f~ .Unnr'UfJ1. . ytnT'Ufn . ;)lli~'U
e YQ.I' Q..I

450bk0258844 'YIlf111m~nn'U PHP...

de2586996 Dreamweaver 8 1200

gt2586345 Windows 2003 Server 890

14



. ... .
1) Use Case Diagram Itl'Ull~tJm'W.yjt,*mYfl.:jii.:j.u'U«n~'Un1'.iViH1'UVi

-ff1~ty'IJ~.:j'j~1J1J (Use Case) fl1\lflri11'~':h I'LJ'Umj'1~11~~.:j1'U~'J~1J1J'il~~~.:j11~,j91I~V
I" 0' .ci«n61Jff'U~.:j«n6~fl'J:;'VI1«nm-:;1J1J(Actor) (m'W'VI2.5)

. .
~ dd '" 'I d "'''' .Ie! cit2) Referential Integrity Rule mus 1ft'b''ULflll U~'VI'V1'j1J1«n'VII1J'UForeign

. "t .
" e! cit w " e:4" d.. ''I <!t" .. e:4Key 'IJ~\!rl'VIllJ'U Foreign Key 'U'U\l:;«n~~I1J'U'IJ~\!rl'VIlJV~L'U Primary Key 'H'j~ 'UV\!rl'VIllJ'U

...
Q.I 9J .::t I ~

Foreign Key 'U'U«nv~lJml1J'U Null

2.7.3 m'l;l1~11.fl1'W11~~'fYty~mJt\r(Unified Modeling Language: UML)

n«n91 fifl~1~'U:;flrl 11(1:;'W-Wfl1'W1-W'llflrl(2548) mil 1 'l~11 Unified Modeling

Language (UML) ~V m'l;lllllm'Wl1~mYty~fl'l:lW (Graphical Language) ~1,*1l~~ri1lJ'VI~«nfl1111~fl
"'d' cit di.1 "1.1".1 '" '" '" ..'U~.:jl'j l'V1l1«nV'j:;1J'U~~ nlJ1IlJ'UII~'Um'W C}j'~1J'j~flV1J L1Jfl1tJ~ 1Jfl1'W'Hs ~ fftyrln'l:l WlJ1nu 1tJ«n111flt)

... .
'l'Ufll'Jff~l~U~'Ufll'Wtr'U'l nri11~~ UML Itl'Um'l:llVit,*t'U rm ff~l'lU1J1J~lrl~'l'IJV.:j'j:;'U1J

2.7.3.1 1~W~lImlJ111ml~'Ufll'W UML fll'l:ll UML u1i.:jU~'UmYH:WmtJ'U 9

2.7.2.5 flt)m1Jflllfl11lJfl~ffm'W'IJ~~,j'm.!rl (Integrity Constraint)

1) Entity Integrity Rule 'l-iii Attribute tfl~11'j:;fl~'Un'Ul~h.JflV11~n'IJ~~

~m~'Ultl'U,j'm.!rl~ltl'UTh11'l

4) m'Hl1J'H~m1f11'IJ~mHHI1J1J',*thnn1'U~ l~tJ'j:;1J1J (Default Value)..
fl1 '.i"1J 'H~~un' 'IJ,j'mol" 'IJ~'lflV'H~ nff1lJ 1H) Vi 1i~1~rH11'H1flii flV'UtJfl~ VHV'l ii'l flV11~ n~ Qnn 'U

<!t ""1 a 0 .,., e!" ~ cit '0 1 ..:. .1'Hs eun L 'II fl\l~'VI1fl1'j,.hml1'IJ~'lfllJ'U ~fl'U'UI'U'Umfl111'U ~ ~W'j:;'U'U'VI\lflfl1'H'Ufl'U'U
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w , • 91 ,d
fl'U lm::It'U'UU'U\lff1'Wfl1tJ Swimlanes (fIl'W'VI 2.6)

5) Collaboration Diagram
...I.q QI QI tI t d do'l d QI " Q.I .::ii I

1J{jfflJ'WlJ ti'J::'H 11~Vtl'UI'ilflI'l1'lflJl~W1fl'U Sequence Diagram lll'll'l NfllJl'l H'VI lH'I'1'IJ 'UV\I

Collaboration Diagram 'il::'1iiia\lJ~fl'l:lWUfffl\lO\l"l~'Ufll'Jri\l Message mh\loMl'll'illJ

6) Statechart Diagram IijlJ UHu fl1 'W~ U ff ~H i ,.rIM lJ 'VHl ~ fl 'j 'j lJ

d d <I,,,,., i I .,j I "d i"d
'Utl\lVV'Ul'ilflI'l1'l:f'Ull'ltJ1fl'UUH'WfIl'W 'Wfl'llJ Behavioral Diagram V'W~ 1l1'l'il::l'W'U'VIfll'JUffl'l\l 111'H'W
~ _I.d ...1 d.::s I tI ..d q .1 1 I "' ...
tl\lfftll'W:: (State) fll'Jl1Jml'WU1J"~ (Transition) 'YllJIPlVl'Hl>]fll'JtU (Event) 'VI1fll'l'U'W 'W'l:f1\1'l:f11'l

d 0 Q,I I I QI

l'HlJllll'l'U'lJ6.:.1fll':i-ri.:.l Message 9l1'l.J1T,n6Ul.:.l'lf"!~l.!

=" ..li v ~"2) Class Diagram 11JlJUHlJflTW'VI 'lfUffl'l~fl~lJ'UV~f1mff &m\lff'JH'UV\I

f1"lff 8lJllPltl{l'rJff (Interface) lm~Uffl'l\lm1lJalJ-WlJn (Relationship) 'J~ldl~f1"lff

?t ..l'1 " I d d <I
3) Object Diagram IUlJllHlJfI1'W'VI &'lfUfffl~fl~lJ'UV~VVm'ilflI'lU"::

f111lJalJ-w'Un'J::11'h~~mH~fl~~lfifl~lJilJflmff~1\1~ 'UV\IClass Diagram
?t ..l 'I "d .s! ., .... ., ., <I

4) Sequence Diagram 11J'UUH'UfIl'W'VIUffl'l\l &l11'H'Utl\l1J{jfflJ'W'Uti

1 d d tI 0 Q.I ~ ~ ",1 '" Wi "l ct QI Q.I tI i"
'J~'H 11\1emu 'ilfll'll'lllJ" 11'l'U11"1 'VIlflfll'H1>]fll'JW 'UlJ 'il1fl'U tlEl !tJ1J1fl !fl tI'il:: lJffqJ" fl'l:l tUUffl'l\l 'H

.
~ Q,I' , ~ Q cv dOlmn," 2.5 1'l1~W1~ Use Case Diagram (fll'll'l flflI'l1nJlJ::fJ", 2548)

}-------t- ~

Registration Staff

Registrtion System

16
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Financial Staff
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2.8.1 t'l111J'I11J1tJ'\JV.:JMySQL

MySQL l'rh.J'J:::1J1Jm).o~m)~l'W,jV'lJ"t;.:JiYm:r\'.t1r (Relational Database

Management System: RDBMS) t~'W~ijtJ1Jti'W1Jlf) i~m~'Yil:::m)-W\PlJ'Wlll'W~fl'lJmh'l1i''lJmji~

~ .d 'i " "8) Component Diagram t1J'WU~'Wfl1'Yi'VIuff~,:jIt'lHffjl.:J'VIH~l'W

m{)fll'Y~'lJtHI'I.hUf)UJ'l''' i 11'V111Ull1~1JU1h~f)V1J~':W 'vJ~i~,j'l.:J

~ .d 'i " v9) Deployment Diagram t1J'Wu~'Wm'Yi'VIUff~.:JIt'lHffl1.:J'VI1.:Jm'W
"d' I <i1 I G1 V, Q.I GI~1)~U11'\Jfl,:jl~1J1J~1'W ff1'Wl'I1ty~:::l'lfl11Jf)'Wf)1JComponent Diagram

2548)

.
do IV I 'I 0" c:. ~ Q,I .c:1Q.1nmn 2.6 ~nmn~Activity Diagram UU'lJU1J,:jff1'Wml'V11,:jl'W~1{)Swimlane (fH91~ flf)~1\PlJ'W~fl'"

ad Use Case Model)

customer sales warehouse

ActiV1tylnitlel

1
( place on order J --{ process order )-__

~ manufacture

~t
1 j

( Bill Customer ) ( Ship product

~.
j_

~
[ Reactive r
product & Bill

,
Pay Bill )-___

N Close order

4
ActJV1tyFmel

17



tI QI.cQ de::. QI " ... I-=--Qct. "1" Q " ....1 t Q o'QI Yet '" "n"6'1UU 'YInfl1'Vi1~'YIff'W~1Jtlm tJl'IJ6'1 fj 'If f)1'j61J!\?Itl'j Il'1ff'j::'t111.:1fltllJ'Vi11\?16'jf)'lJfj L'If 't1'Ul~6

~~1-«ViNl'il fl1'H~v.:lih~'Um)I~Vni~lfl~tl.:jlj-€l~l.:J" nnl-Mm1~n 't1~6 icon i11~'1~l'1" I~'U~'U

2.9.2 f11Hl~ff6'lJU'lJ'lJ Beta !~'Wf11'j'YI1Plfftl'lJ~i,r ~i -M'~i11 tlf11ff'YIIPl"fl'll ~.:Il'U~1 ~~

tdt "" •. 1" "" d2.9.1 f)U'YI~ nuu u 'Uu Alpha 111'Wf11'j 'VI~ nnu 'j::'lJ 'lJ't1'j 6C]f611 'YIU1'j \?I'WU'lJu 'YI
" .

~m'Wl;j'W i U,r 6.:11..1iiu~nn l~tJ~~m'W1!1J'W~'YI~ff6'lJ ii~~~'I't1111V1-W6'V1~"6'1 m ~'lJ1'U f11'j;)~

1';.:1seuu U":: 'j::'lJ'lJ.:I1'U~ ffl111'jflt111.,j1~f11 'j1..lii,j~'lJ'Wflm.J'~\hl~6111ffl111'j mh'll'W i f1''t1~6'~

!~tllh~m hhHmJl.:luni 'U!~'U nWW1l1'j tu l1.h~ ff'YInfll'V'l!~'ItJ~U~ ms tlV1'1"::!~tJ~ m~iif11'j i i'

ffl!'lJff'l.!'Wm~i~~1'W'lJ'W~::'lJ'lJ1..I~u~m~111f)lJ1eJ L'lf'UUnix, OS/2, Linux 't11fl Microsoft Windows

u,,:: MySQL U"~ffl1J1~flii''I1'Ui1lJf1'lJ Web Development Platform if1' L'lf'WC, C++, Java, Perl,

" ,PHP U{l~ ASP (ff~m1'U~ 'YItl'lff11'1,2544)

2.8.2 fffl1il~tlm~lJ'lJ6'1 MySQL

lflHff11'1filtli'U MySQL 1~'Um~tltlf)u'lJ'lJf)1)Vi1~1'WilJ"f1lltu:: Client/Server

t!'WW'l ~'I1..I~~f)tl'lJf1'1t1ri1'W't1"f)" 2 ri1'U fitl ri1'W'lJtl'l~,,r'lJ1f)n (Server) lm~ri1'U'IItl.:l

~i i''lJ1f11~ (Client) l~tJu~,,~ ri1'U~11..1~UmlJff1't1i''lJ~~f11n::'lJ'lJll'U.,j6'l.J{l 't11J1tJO'l MySQL
!'st .d ~ d" ~" d d , y~ ~" .d 0 ~ 0 cv 0 cv

Server U":: III 'W'VI~~ Lf1'lJ'lJ6lJ" C]f'l'II6lJ" 'VILf1'lJ 1'U'YI'I'II6lJ" 'YI~1111'Wff1 't1~u f11~'YIl'11'Wn u 'j:: u u

" "d<> d"~'" ".1 , "1""" "" ~!1'U'II6lq!" U"::'116lJ"'YILf1~~lnf11'j'VIfj L'lfU~"::fl'Uff'j1'1'lJ'UlJ1 ff1'U'lJtl'lfj 'If'lJ~f11'j 't1'j6 Client C]f'l
, "

11..1'jumllVi1~'I1'Wff1't1i''lJri1'Uijif1'un MySQL Client, Development Platform ~1.:1"

QI I GI '"2.8.3 fJtu{lnfJtu~I~'W'lJ6'1'j~'lJ'lJ~~f11'j.i1'U'U6lJ{l MySQL

tdt '1.1 0'" ~ 'J)1 " ... v del2.8.3.1 MySQL nn; LlJ~Umllffl't1'j'lJ L'lf 'Uf11'jff'jl'1U"::~~f11'j!1'W'U6lq!"'VI1l. . "
1.h ::ff'YIl fil'Vi'U6.:1'j suu ~~f11'j;J1'W.,j6lJ"Vii n~!~tJ'If1'lJ~::'lJ'lJ ~~ f11'jl1'W.,j6lq!"'lfiJ~ 6'W., 'j 1lJ..1.:1

" ... " i 'lIj " d.1 'I d ..,. ~""ff11J1'jflff'j1'1 U"::~~f11'ji1'W'U6'.!mJ'Ul~ 't1\lJ 1~n~m1'U'W L~tJ'YIMySQL m::'lJ'lJ"'lJfl'W'U6lq!"

~llJf·h'W!fl~6~ltJVlJ!~61l'U~L'Vi~1:: MySQL d~I'WhJmmll~i~i1fhl~~leJ 'YIH~1'W!1'W.,j6'l.J"~i1

1.h ::ff'YIl fil'Viff~ 1'lf'W$i'l'WWnlH~ 1 f)1)i''lJ~ 6'1~1'W1'W~i i' 'U'W1~'lJ fN.,jtlllCl~i1~llJ1'WlJ't11ff1"~ ~ ~

..
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.ct Q dt ~ I1JY'2.9.4 nl'i'V1~'C'I'{I'Uu'U'U White Box Testing 'H'im'iVfl'lf{l{l'U'l L~Ufl Glass Box

Testing, Structure Testing, Logic-driven Testing, and Path-oriented Testing tiJt.!~t.! ii'l1"flfnmm~

fl'j~111t.! ms ~lfi ty ~ {I ms 'YI~'C'I'{I'Ums lll.:jl 'U'II{I.:jfl'i ~'U 1t.! m 'i 11'i:; liit.! J:.l" nl'il1 N l'U 'IItl~

111'S"unsu lliifl11lJmlJl~ 'C'I'lJfl'Uff fll'WU 1~ c1{1lJu,,:; 11~l'HlJl tJ'II{I~m'S" 11'S"::lJ 1" J:.l"'I1l {Iill ~ ~ii

fl11lJfI~~'11 tl~ nn '1MJ:.l""mf ii~11 U'U'U'IItl~flU I~tlt.! rns '1'*'l1~flli ~~l'H ine 'C'I'lJii'S"~'U 'Ui' fl'l;ll

,
q QI o'Q.I rI

ill'W'fl2.7 Black Box Testing (flq'l;llJ'U~ 1WJ'UlfU'i.:jfl, 2550)

. . .
d~.do ,~..::::sd QI

2.9.3 m'S"'YI~'C'I'{I1JU1J1JBlack Box Testing tm~lJ'lfm'S"fJfHlt'Jl~{It.!'YIlJ'IH'lf)m'iU"~

m~1J1'Um'il'Ylli{lt.!n'IJ '~l1nSpecification Testing, Behavioral Testing, Data-driven Testing,

"QI 0 Q.I d~
Functional Testing and Input/Output-Driven Testing 'I1"flm'i'C'l'lf1ty'll{l~m'S"'YI~'C'I'{I11U'U'U'UfHl

.c:. " 0 ~ ~ .d" i1 Q,I 0" '1 " d'd 0 "l Yf)1'i'YHl1'HU lm'Wl::'II{1nl'l1'IJ ~'I1'j{l'C'l'~'V1~{I.:jf)1'i une 'HlUt.! It'lllflltl &~'C'I'rnnrns fU'YIn1'11t.!~ t1
. " "

11'i~'U'Uli{l{lflu'U'UU"~~IflIt.! l;it.!iJ'IJ'C'I'llJl'i(l i,.rJ:.l",,'Wn~'i .:j~llJfl11lJ~{I.:jf)1'i'l1~{1 'lll~tI 1ll'C'l''U'11). .
.c!! 'I !II' .,..., ?t'. ...

m~'U1'Uf)1'i ~.:jL'H'C'I'1'IJ'YI'V11m'S"1J'j~lJ1"J:.l"t1J'U"fl"{I.:jm" (fll'W'YI 2.7)

, 0 '''~''(best practices) m)t.!'Ul"J~ t'lf
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Requirements
1IjY '1 I "_I ... I I "_I Y
!~mV'lJfI"lll 'WU~I1~tJ.:JfllJl~ntJ'IJ 1'l1tJfJNtGJf'W tJ.:JfllJl~ntJ'U~l'W Functional
do ",I Q ~

m1t1m'ilJl~t1lU fltl

(2.1) 1 :::'IJ'lJiJm ~'IJ1U f111"'1.:J 1U1'l111f11111vl'tl.:Jf111'Utl.:Jf111", 1.:J1U

.:::t QQ ~~ Q.I Q,lC::91
fl111111'll1~ff'VI1'imv. f1111'l~~.:JUIl~1~'lJm n'l:l1f111lJ'llIlB~.f1t1 tllul'lu

y •

(2) 'i1 tIn u 'll1 ~!lJ U '11~ fll9l1*1~ fI ru mv.'U V.:JV.:Jrh.J 'i~fIV 'IJ-vi'iI~ ils ~dh!'1U tt~ I1~•
d".... 1 _I Q ~ Q.I J'Q.I d ~ 9.1 Q

V.:JfllJ 1:: nV'UUIl~11EJm'i lJ 'i~tll'W '111V~1GJf1~fI ru.f11TI msunm till tlf111t TItJ 'l'I1ff11111 tl'lll~tll'W•

.. ...
'YI!'l1111~ffll~1t1

'1'Wm n,.~NU'U'U'll 'i~tlJ 'Wfl1'i ilm 1~n'l:ll fI1~'l.J1U ms UIl~ srlu 'U'U'Ufl.:JU'Uuih ~alJ 'W
'"~&,1 3) \q3J Cl d,,~(V I a l.r]'J)o v q dd'1'11II n9f.:J fl11.:J'U11.:J ff11111 tll!] !~'illnU 'IJ'IJ'll 1~!1I'W'YIt:j1'i1tI'VI1'Wfl'W~ !~'V11111UIl1 U'IJinl1~!1I'W'VI~

" . .
vl'v~iJ m nm ..h~ff'VI1imv.'UB.:JU 'U'IJ'll1 ~ tlJU iT'Wvl'1t1 ff.:Jrilfitu-vi'1 UU uuil 1~tlJ'W vl'fl~iJ ~ v

"

'J) ~ d' ...1 d d .oC\".cs I': d ...1 .c::.
fl1111~'tl.:J f111 UIl~m11!m1~'I1n'U'U lJ1~t~U'V1~~'ll1 ~!1IU~fl.:JlIfl1111~1 .:J~fHU fl'l11'V1'iI~lJ1~tllU

f11'j'l11fJrumwUfl.:Jtt'U'U'll'j~!lJU '1'W~ tu Validity and Reliability !tlu~ .:J~vl'B.:J~'ill'jru 1'11111lm'i

"'1 w <v3Jd

Um1v.WI'Wn~'U'l.HnH"U!'V1ff (Management Information System: MIS) 'W'W~nNlI

"
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J G.I "Q.I "5l1'WfI 2.8 White Box Testing (nq'l:lll'W~ 1W1U1t1lHfI, 2550)

'less Derives

'Iesrdata

I White BoxTesting



o ., .,

"" • ~ d " i '" 1 "" '1 "" "",,::; 3,388 1J1'Ylurenrs tlU1'Yl(JU~hI'lJl..tU"ZHft~6U11'Vll..turns H"~~fl flll..t6'illfl11lJ f'lVlhlllJ6~U":;
v 0

u11'1fl" flHeu VliJ'j, m 'JH~ ~ ft 01 f'l1U6 'illfl ul1l f) ft n HfflJ 'l,r HC'!~ au U'YIhiff.:jfl-h 11"::;lij tl
IU cu cu cu

v "t " ",
1m tl1J1VitliJfll'J1~tI.:jlmJ.:j 1~m~tI~Ull1f)1~tlH~~"f)~1t1niJfl1) l~tI~1f)'Ul..tVliJ11rns l~(J.:Im.n f'lI.wtl~ .. .

v 0

H~~ C'!fl~lt1'l,r Hft~ 6U U'Vll..t1Pi61'l1ff ,m11fl1'J 1~tI~1f'l~l..tU":;~hI 'YIhici'1h1il1WI 11hi~l..t'Vll..tViilll 1ll..t1~l..tcu cu <t ~ U II

SI " , " I

ff~ 11~t!t..tfl1'Jl~M If)~.:j~~mlJ1Zdll1~UlflllmmVi'il::;I~tI'H1Il..ttl1~Vllff~lJl~lJ'Jl(Ji~IVl';ildj

~l..t'IJl..t~111h11~l..tff~~1~.:jill~1111h1~6.:j'loNl~l..tC'!.:j'IJhl1:l~
fflJVl~"r 1~1ltll1inlJff()~ (2546) i~fff)1l1';i::;iJiJff,riJff'4l..tfl1'JI'l~fft..t h 'luseuums

tl\1flYl"lf~llJl'll.:Jlf'l1fl,j 10illJ1'YIv11 ij~~i~'W~t..tlrl' l~,rYl~l~t..til11tlt..t1U ';i11mlJ U'J ::;~fll9i'iJl..t

If'l~ fl',htlVhl1 'Ylv{ril91 ~ 'Vi H 1l..tihi"flll W:; Web Application 1~ til U ';i11ns lJ 'i)::; 1.hUv\l C'!'ill n

d' cv ~I ' ~I ~ d ~ Q Q.I\1tlHCl'lJU'Jll1lJl..t61~ 1.5-2 uU"::;61~lJlflf111 2 u 'j::;tI::;"!l..t41~tll..t lJ~hI'VJl..tfll'jHC'!~~1"::; 18,483

Ul'Y111"::;23,548 iJl'Y1 iifili'JI'l'1C'!::; 2441J1'Y11m::; 680 urn 11lPiiifili'J1l1Utl~hllJhll~hlff~I'l'1":;

1,497 iJl'Y111"::; 1,753 iJl'Y1 ~llJ ih11iJ 11C'!::;f)1'JH~~ 1f'l"!l..t~l..ti\)fl HfflJ'lfl1 nmy.j::; tI:;nCll'IJl..t
61~6h1 ii~hI'lJhlfll'jH~~1'l1ft::; 29,2971J1'Y1 iifilhl'l':m::; 665 1J1'Y1ulPiiifilh1l1Ufl~hI'lJhll~t..tff~1'l1

ci-;ll..ti.ij'tIIfl''Jll j n'ilufJ'~~ 111"::;U1::;lJ'1 (2549) i~fffl1l1~l..tlJl..tU"::; H"~6iJU'Vll..t 'll..tflU
,! ~ ~ ~ e1ct Q,J If' ~ -s ~.: J 1 .:
I~HJ~1f'l1l..t6 ms fl'flll 11';i6.:j'IJlJ'1~QU1::;ff .:jf'lIVl6rrfl1l1~6\l"Vlhlllh1 f)U l"tI.:j f)1l..t6~6'11f)1l~';i rn

'" ..v .1 .: & , .1 ~1~ tlfl1';i'11m 1::;l1~l..tnuuae H" ~ 6U 11'Yll..t'll..tf)1'J l"tI.:j1f'lll..t6 9f.:jUu .:I~llJ) UUiJUf)1'J mtl.:j66f11Ul..t. ~
SI " ~""',

f1l'JL~(J.:j1f'llU6 'll..t"tlllru::; 1f'l~'1uC'!::;fll'Jl~tI'1lf'l'IJhIf)111~tI.:Ilf'l~.:jl11l..tfl1'Jl~tI.:j11ll1f'l1~6H~~~tl~1(J
v v

.0 Q.I I Q oC)' ~ ~I ~ t").c:!i ad" Q Q.I

H"fll'J'1~tlVlU'11 tl1'JH"~C'!tl tf'llhl6fll(J 1 u11"::; 2 umnuu tf'lVll..tllJ6.:jlJ~l..t'Yll..ttl1'JHC'!~~1"::;~. .
5,1431J1'Y1U"::; 6,358 iJl'YI ihhil11'1":; 8571J1'YlU"::; 1,642iJl'Vl 11lPiiifili11l1U6~hllJhll~WY~11'1

v

,,::; 5,009 1J1'Yl11":; 6,752 iJl'Y1 ~llJih11U fll';iH~~~fl If)IU661~ 1 '1l1m:; 2 i1'illtl11ll1fl~f)HfflJii

~hllJl..ttl1';iH~~I'l'1":; 6,695 1J1'Y111"::;8,8511J1'Yl iifili'J1'l1":; 3,005 Ul'Yl11C'!::;5,449iJl'Y1 11lPiij
v

fil 'ls 1l1U6~l..t lJl..tl~hlCl'~I'l'1":; 7,010 iJl'Yl11C'!::;10,508 iJl'Y1 ~llJ~l11iJ ci'1l..tms 1~(J~lmJt..t-Wt..ti

o v
(rating scale) Viijfll1Uff~.:jfll';il'l~ff'IJflru~1";.:jI~.:jU~lJlrulm::;I:j1'1fJrumVl

(2.2) 1:;iJ1H'~ml1JH~'VHll~~6'1fllnhn\.J

(2.3) l:;iJiJffllJl'Hlllffl~ nu Uff~~ fffl~U"::;llt1~l'IJi~
..,j .1 ",.1 ..,' ,

(2.4) m..t'l ()1t1fl1';iU';i:;n.Jt..t~'lJ6~OiJU~"::;';i::;iJiJ)

(3) tflru ct1~'loNffl'l,d'iJfl1';iU l::;liJl..t 1rJ'IJ~ ~~iJ6fl';i::;11iJflrumVl i'IJ OU l'l~iYt..tflru ~ 1

d~ "d~" "'.1'" !lI'" ''l.I'' 'l"lJ'Vl.:jlflruCVl'VllUl..t~6\l"I'lf.:ju'JlJlru U":;~6\l"I')j'~flrufl1Vl 61~~::;6~ u 1u~6~tflruCVlfll1 l1f'l::;Ul..tl..t
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I Q.I I t:!t I

Fisher's LSD 'illnn'l11'fl1Vtll~ 4 'lI'Wl~ flV 'lI'Wl~ 30 fI'W 60 fI'W 90 fI'Wu,,~ 120 fI'Wn~lJ
, II.

~dVth-!l.yj't1ltll'Jffn1l1~tJ'WtJnt1tJ'Wi'WJJ1itJlJffnEl1il Vi I, 2 u,,~ 3 'lIv.:j'Wn~1tJ'Wi'Wff.:jn~

t .t:1 .q..od~ q,.::! CiI.~ Qd.::::.d ,q-=::t

'lIv.:jmm"u 5 11iflV 11i Tukey - Kramer,1'1i Newman KeuIs, 11i Duncan, 11i Scheffe' U"~11i

frWl'l-l1fhu'W::;'I.hfl11~'fIfl11'hlrm Hii'fl,rl1 , 'I1"~f'i"Hiimm::H"'flVtlU'Yl'W 'Yll~tfl''JlI<Otn'il'Cf.:J'Cf~UrI::~ ".
~~ V11UH'W~Ut'l'I9l~ffntJm'Yin1H.j~ 19l,j'11~1eJ'J::tItI 'Cf1'Jt'l''Wl'Ylfff1iJffl'Cf'flf (GIS) I~VlJ leJ.:j,j'VlJ"

" "" ,
fli'1t~V'W1'W'J~~mhlJ"H"m'J~1IiA'W~1'W1~V'YilJ",h m'Ju"n~11 1'W-W'W.yj~1U'Yl'W'lIV~~'W'W1~~ Yl1~

'U
SI I SI I 'j/

iU'Wl'Yl 'J1lJ 7 'l1~~'W1'W4 n~l1'lt~~'W fI"VtJfI'llJ-w'WVimnn11 70 tuvft~'W~ 'lIV~-w'WViU\ln,j'11l'i'~
Q; Q,I <JJ ,c::udd Y Q "1" ...1 tid d' ~ ~ lIt"_1
'il.:jWJI9l19l1tJ11i'Ylmm::'CflJ'CfllJ1'J()"I9l'fl'W~'Wm'JH"'fll~ 4 I1JV'Jt9f'W'flIm::t'YilJH"H"l9ll~1J'J::lJ1W

.::::. d' " " Q.I' GI ~ ~ d'J) In NfJlJffl ffm I'lIllJl hrtl 'J:: nnu 1'W'J ~ uurru tI'Cf'4'Wn1'J'fl~ 'Cf'W1~1'W'Jeuu mnl 'In'Yi'lf'W~ 1tJ t'lf'W
"'Jeuums 'Cf'Wt'Ylff'Vll~fJiJff1ffl9lf 'lItFI'l1~~'WU"~fl1llJ'fJ~lJ'Cf11\!'J ru'lIV.:j~'Wtl1lJ1W ill~'W fJiJmn1ff

, " tI

ttJ'W~'W~~ \ldh 1,n~H""'Yi£ mnm Hil'W1tu Viuli'W~lU,,~llwjfvil tllnnv.:J;i'W .. ,
~lItl!'lfl '4~~1'4(\! (2551) '~ffn1l11m~m'J~~lh~lU'W~tlln1'JH~'fl,j'11m'Yil::-W'W.yj

1~tlm 'J1,*Uu u ~1" V ~~1lJ ntJ 'J::tJ ums 'C1''WI'VlfflJiJffl 'Cf'flfn1 v" ~~'W~'Wn 1'JH~'fl'll V.:J')f11'Wl~ ~'111~
Q,I , Q.I d I!!l <v d ~ dQ.l d'~
'lftJ'W1'Vl'J::'I11l~1'W'Yl 15 'fl"lf1lJ 'Yi.ff. 2550 ()~1'W'Yl14 I9lrllfllJ 'Yi.ff. 2551 l~VlJ1I9l()U'J~t'l'~flt'YiV• • •

I ," •

tt1v~~ln,j'tllJ"'Vl1~~1'W~'W'Yl'Wnl'JH~m1m'llV~H"H~'fl'il~ltl~tJ'WutlMV~'fl"V~n"1 Vm1~fl1'JVi". "
~"'jI ... 4 I '" 01.9 • " 'jI _I ... " .J'il~ l'YilJ'lIVlJ"I9l'W'Yl'Wm'J H"I9l'Yi'lf'llV.:JU'fl"~ 'il~'I11~ 9f~'il~'Vl1l'11m 'J1J'J~ lJ1" f'i"lJfl1l11 UlJ'WmlJ 1n'll'W" .

"1'Wn1'J ill' tl1.h::lJ1" H'" 'W'J::~lJ'J leJ~~'I11~ 'Wvn'illniil 'WV'Wlf1'flfl1'J~::-W\9lJ'W1'J~tltI'Cf1'j t'l''Wt'Ylff

, ", I'"'"i 'jI '" d '" II v v '" "I '1(Constraints) 2 nurns fiB I~V'W 'lI'Yll~~l'W'Yi'W'YlU"~I~V'W l'll'VlN~l'WI9l'W~'Wm'JH"I9l'Yi'lf l~tJm'J

ill'11"n1~n1'J1~{I~1t'U'Wn1'J (Operation Research) ~1V1~n1'j 11.hun'jlJt~~t~'WI9lH (Linear

Programming) l1l1-M" 'Wn1'J1tml~11 f'i" m'J1~V'Yilr:i1'J::tltJ t'l''Wm"'4'Wn1'j~~iY'W 1~1'W'J~tltJ ms

tl"n~'lfr-ll'W'Yll.:JlfI~f)'\heJ~'Wt'Ylvfli1I9l~'~vr\9lJ'Wl'd' t'l'l:1J1Hl' ,.rH""'Yin~mj'Wih U,,~lllt~vilv' 'W
"... .9 I 1r( d ... '" '" , , .1.... , "I I

'J:: ~tI '11'W~ V tJN l'J n'fll11 'J~ uu t'l''WtI 'Cf'4'Wfl1'J191~ t'l''W ~ 'W'J~ uu ms 1J\l n'Yi'lfHl'W'Vll~tflHl 'lI1tJ

'" "'" .d1r('jI 'jI.J "d .101.1 'jI 1 v 1"'" 01 IV'W1'YlV'Jiu 'fl'Yll~ 'Cf'JN'lI'WWJ'J ~~'flf)~lJ m 'j 1J'Juu ~.:J'lIVl,!" 'Wi1'W'lItll,!" 'I1'Yl'Wt'l'lJVV~'fl" v~n" 1

'jI 'jI "'" '" '" I '" "I .d 'jI, 'jI'jI .1!l'W'lIf)l,!"'Yll~~ 1'Wtfl'7111rn t'l''fl'H1l7 f'i"'fl 'lIf).:J'Yi'lHff711jn ~'lIB~U'fl"~ 'll"W ~ 'Yi'lf'Yl~ 'lf19lf).:Jm 'j \l~ 1J'J n

, 'W'j::tltln1'Ju'J n~'lf l1lt'l'fl.:Jt~'WUtltl~l"~H'Yll~1ff'JlIlffl'Cfl9lfl~{lnl'l1'W~' ,.rih 'lH.l'Hl~'lIv.:J
_I '" ~ ~ ":., .... 1 " ,<V ..\ 1lJre u u ms 1J\l n'Yi'lft lJ'Wn~n')f'W 1'flQ 1Js ~t'l'~fI (Objective Function) m tJ 191'Cf11ms t~ V'Wl'll
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,"'''' i".0 9J .cs ~ ~Scheffe', 11i Newman Keuls Lm~ 'I1mm'IJ1'ilf1l'J'VI'flff~'U'IJ~tt'YI"l'flfl~11i Tukey-Kramer

(2) Ul'IJ 1 'ilf1l'J'YI'flff~'U'J~'I1';h-lf1~lJ~1~r.l1-l 4 'lJtJ l'fl'W'U';hLii~'lJtJ 1'flf1~lJ~1~dH
..;. .1, "l 31' • .1 d i "'l .:: -1 , QI , ..;."" •

l'WlJ'lJtJ ff -lHCl l'I1mm'IJl 'ilf11'J'YI'flff~'Uff .:j'IJtJ 91-l tJfll'Jfff1111m.:jtJ 'lJtJl'fl f1CllJ~1~tJl.:j'YIlJmVltJ l'il~ .

, II
I d (II .Q..oe::t ~.q d' 0 e!t C\.e! ~.::::f,

mmCltt'YI.:j 5 11i 11i Fisher's LSD lJmOltJl'ilf1l'J'YI'flffOU~.:j"l~'J~.:j"-llJlfl~11i Duncan, 11i

~ I QI t I CV 0 'j) QQ ,

(1) l1J0f1"llJ~1 otJHl 'YIlf1tJ 0 1'IJ1 'ilfll 'J 'YI~ffO'U 'fl1tt~HI~'YI 'flffO'Ufl11lJ U\Olf1~l.:j'IJO.:j

QJ tlQI QI ~9J cv gJ" '" " .c::ll .ds':"
ff'YfVlff1J'W'W1i~ltJ'il~lh~lfl'YI m'Wfl11lJl'1Jll'11fllm UCl~~ltJfl111Jl'IJ1 1'ilfll'W 1JmmllJl'lfOlJtJ 0.86,

o cv 4 I

0.82, 0.85 lm~ 0.91 ~llJCll~U H"fll'Jfff1'1:1l'W'U11
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~ ....I Q ~ ''''Q,I ...I "" 'r YO~Q.IN"IPI l1"~lJ'.i~lllW ms ~"~"IPI'Y'1'1f.fl1fJ 1PI11P10lJ1::;ff.:JftU"~'IlUlPlfl"~'.i111'.i~'H1l.:JlflfllPl'.i 1"'~~'Vll,)'ilfJ. ..
a flY 0" ~tI)" I QI , ~ tI ... 1

3.1.3 fl1nlft'.il~'I1'lJfllq!" 'Wl'lJUlq!"'Vll~1l1'illflfl'l1l1Pl1UV1~1l11Lml~'I1U"::;lJ'.i~1l1"N"
OJ

1i'1Uit.l'JUmllU'J~1l1"N"I,jtl~~'W i Ummll'Y11~1i'l'W1JiJffl'.iff'W1'Vlff u,,~ i 1.1'jumllffU'Uff'4'Wfl1'.i

')~ff'W Ierns J:ol~1PI11'il~Vfl1'.i~~1PI lm::U'.i::mw ms ~"J:ol~~.w'lf .fl1fJ'~i~ml '.i:: ff ~flU"~ ~U~fl"~~111•

1 I , t , "

&nfl'dn'Ufll'Y'I rllf1'Y11~tllfl1i'1'U"::UJ:ol'WiHlIn tn.,j'U~ ms 'J::1J ~flii91.:J/'\I V'UI'lJIPI'\IU.:!I IU~H!flfllPl '.ifl 'j 'ill fl

fll'V'1 ci lfJ'YIH fllfl1ff n1ms -ffl'j 1 'il-Wn~~ru 'H 'Il~!1U ML'Y'Il~t.l" fl-W'lf i~ Ui-Mut.l fl s W Global.. .
Positioning System: GPS (i'WUNmWffflfl1) (.fl1'Y'1~3.1)

3.1.2.3 VUfl1IUU II ,,::-wWl'Wn ::;UUI'Vl ft i'W i "Vffn ff'WI 'Vlffl~UffU 'Uff'4 'Wrns

,)~ ff'W i'il fl n J:ol~ IPI11'il~f.Jmr J:ol~IPI 11"~ 1.1'.i::;1J1W fl1 s ~,,~~ IPI-W'lf'Vi 1ms VU nu 'U'UU,,::; vrWl'W1

hh unsu/reuu-i 1i'l'W1J1JffU ff'WI'Vlff u,,~ hh umllffUUff'4 'Wfll'.i,)flff'W Isms~~IPI tJ'il~fJfl1'J

t dd d ~ ~ 0 'J) ,
3.1.2.2 fIl'V'l fI1f.J'YIH m fllffU"~!LJ:ol'W'Vl 'YIinU1'\1 U~ eusu 'H'.ifl'YIlft11ll! 'Ill 'il

~Qld" d"Y "Q,l1C!I
UUU ffUU fI111 !'V'I'el 'ilflLflU'Il U~ ,,'j ltJ"~LU tJfl~l~ '1 !'If'W 'lJmqJ"L fl fl ~ 'j ns U,,~ 'lJe ~ "ft 11 I'j VU '\IU~

~ d~ i" i .t Q,I ~ .d " Go' Q.I ~ ~Lflfl~'jm 'V'I'W'Vl(lVmU~U"~fl1'j 'lfU'j~ tJ'lf'W'Vl'j'V'lUlm'YI&fltJ1'lJU.:!flUfl1'j&flfl~'.i'lltl~m1L'.iUU 'lfU~

... """ d .1 ?t"Im~'V'I'W~'V'I'lf'VlI'V'll~lJ\lfll'UUIPI'W"I"'"

.
91 Q,I ea Q.I 0

3.1.2.1 UU1HHl 'U fI11J ~1'W flU 1) ~ nn 10 tJ') nu nn Lflfl ~ 'j 'VI 1fll 'j 'elUfl U'UU

QI • d 0 01!:9
3.1.1 ~1fltJl~'Vl'Vllfl1'jfffllll

1fl'l:l~m'j''W 25 ~1'U"'lJfl~~~'W)~~'U"1l'1f1ilil U"~1flfl~'jml'W 19 ~lU"'\Ifl~

~~'1"r)~HJiffli'j i~mhl1'W~ 'Mii~1'W1'W~1mh~&flfl~'jm'illflUvl"~~1'U" iliumJfl1l 9 fti'1L~U'W

4
3.1 'U 'flU!'UVIfll"Hilf)lI1

OJ

~Uml'1f1ililu"~~~'W)~tJ iffli'j iifl1'j~1t'w'Wfl1'j ~~il

.~unn 3
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U'U'UVl,)1'U~1'Wl'U1.I,):;'l11m11ltJn1'H'Ullfll11H~mt'U~ 95% fl1111Nll'Wt'l11lililn'U 5% ~-l~\PI'j'IJfl'l
v

Taro Yamane (1967) ~'1i1

I " !jI t ",• I d"l "'I <!I v "i ., dad <!I du,)~'lf1m'Yl &'If t'Uf)1')ffn1:l1f1'Ufll1 'UflH'Ufifl tn1:l\PI')m'Yl'IJ'W'Yl:!:1'UtJ'Utn1:l\PI')m

i'U.ij'l'H11l'Q'Um1'l1li1i1 u,,:;.ij'l'H11ltllffli'i

ms f11'UlW 'IJ'U11l'IJV-lnci1lv11UV1'1U"~ i~i ~ffm rm 'H1'IJ'U11l'IJfl-lncilJv1 1V V1-l. .. .

.1 "'" "~,,3.3.2 1f11:11Pl,)m lm:;'l111'l1'Uff1lJ1,)\1u'):;1I1W f)1')y.m~"1Pl"1.:J'H'U1&11

"" "" 't O"l".I't "JJ3.3.3 fl'lflm 1l1'Uf)1')'U') 'Hl'i u,,:;'U ttJ'l.J1t1'IJfl'l'lt1l'l1'Uff1111Hl'U 1 & 'l1u '):; ttJ'lf'W'fl1'Ums
'U~ 'H1,).ij1lrn ')un:; ri '11ff~1I~1'Ums~~IPl~'lfl~'1'Ult1'lntl 'l~'elV1'1iJ1.I'i :;ff'Ylnfl1'Y'1

3.3.4 iJ'Ii'fl1lnum: ,):;'U'U'I1'Wff1,)ff'U1Vlffl..iml1 i 1.Irinn 1~tJvrWJ'U1u"~n 1,)U1 i 1.1,~.. ..

3.3.1 1n 1:1\PI') n sU" ~ 'l!11'l1'Uff 1111') \11 ~ 1.1') ~ 1 tI 'l1,r ~ 1 n tJ 'il .ijtI n 1') ~ ~ \PI'l~V ri1 'IiJ
'l.h·~ff'Ylnfll'Y'l

,
3.3 \h~lt1'lf\Hifll~lli)::'~~'lJ

3.2.2.2 Appserv 2.5.9 (PHP/ApacheIMySQL)

3.2.2.3 Quamtum GIS version 1.6

3.2.2.1 Windows 7 Ultimate

Jt ~ 0'
3.2.1.3 lf1Hl'l'W1I'W(Printer)

3.2.2 11.1')um1lfl'el1lYi11IPlu1(Software) 1.I'i~flV'U~1t.J

J. ~ 0' 1

3.2.1.2 lf1,)U.:JflVlJ'Wl1\P1'el'i~n'IJlt.J(Client)

a ~ "t.3.2.1.1 lf1'iV.:JflUlJ'Wl1\P1Um1l'IJ1t.J(Server)

"j """ .1 "3.2.1 lf1'Hl-lflmJ'Wl1IPlU'i(Hardware) u')~nV'U1l1t.J
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~'W1PI8'W~ 3 If-J~~1Jl9iltl~1-l1~tll,*fl'Jl1J~~~ln (Convenience) cJ1~LiI'UNon

probability 11ltJ'l,*U'lJ'lJ~a'lJm1JlPll1Jf)~lJ~ltldl-l~nl~'Ufl 11~-ltltlm~'lJ~tllJCllPlllJtl-:j~fIl'J'lJ~~l'J

ffl'U';l'lJCl tV'lai,rl~l~-ln~1J1f)lIlP1'Jf)'j '~lJ1n~~fl• •

...
"'~~1J~ 44 ';1'lJ1'l ~tl 399/44 i~tlH,j-lLiI'W';l'lJCl ~l'Ul'U~ltldl-l'Ua~fli'lLjtl'Ui'U';lUCl ~B

.. .
'I1'UlPltl'UYi2 '~1nfll'Jq1JYiladl~H'lJ'lJ 1fll1P11(Quota sampling) i~tJH\lntt\l-:jtt,j~

ffmh'UI'l11J'U'U l~n~1JYiltldl-lJ-:j~1J~ 399 Yilmh-:j i~~l'U l'UYi':Hldl-:j~tl~d-:j';lUCl 'Olf1';l'lJCl

(Judgment or Purposive Sampling) illtlL~ann~1JYilBdl-li'U .ij-l~1~f:2'lJCl'Jl'lflilU tLCl::.ij-l~1~

tli~li'J

.. .
'I1'UIPIB'UYi1 i~1nf11'Jl~tlnf)~1JYilBdHU'lJ'lJ1'OlH1HU1W ~jtl tt'lJ'lJl\ll::'iH

• u

.. ..
fill fl1~'U~'U'U1~ f)~1JYilmh-:j i 'Ufill 1.0Ufli' -:ju ~1.ijU 'l~n1'l1'U ~ f)~1JYilVfh-:j ~ 1 t.J1nf)1'j

tlllllPlll1-:j"hl~\l'Utl-l Yamane ;)ln~l'Wl'Wlh~'lflf)'ji'Uf:2'lJml'lfti1U~l'Ul'U 290,100 flf':UjB'U 'lu
tli~lil~l'Wl'U 90,476 flf':HlBlJ (f)'j1Jri-ll~~1Jf)l'Hf)lIm, 2553) UCl~nl~'U~~lfll11JL~mt'U 95%

.J .. ..
fll11J~~'VHn~ hhn'U 5% C]f~ i~f)~1JYilBdl~ i'UfIl'Jffnlllf1i' -lU ~l'Ul'U 399 fli'ltlB'U•

.d 001 M.~"
E = 0.05 'Vll::~'lJml1Jt'lftl1J'U lBtlCl~ 95

o '" .o!IN = \ll'Ul'Uflnt'Jtl'W

1+N (E)2

n= \I'Ul~'Utl~n~1JYi1mh~

n= N
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I I ."

iY~'YIflftV-1Vi 1 mllJ'lilPl~uVi 2 ~V ii1fl~Ul1JU~Ut'Hi1tJ1 ~U1JUiifft'YI1'11~m'YI1Url
" , "

~U ri1~ijff!'YI1 ~IPlU':i~ff'lll911fttm~fft'Hiiv~'H~ tlffUIPl-1'Vi1J911lJVi':i11J~lJmflflft1~ltJU d1tJ 1my ii'll 1

.t:S .. I ~ Gt ~ " "" J::l ~ 0 ...I cv ~I Qfffl1:l11J ':i~ ill 'YIm ':iHft 9'1 &U 'Vi'If 'U11i'ill 'U11t'HU tl1 Uft::lJ U ft'11J~'H ft~ 1Jm s Hft91

2553 lflrJ11~UHUfll':i'YI91ftfl~U1J1J Randomized Complete Block Design (RCB) Uft~tU1t11Jtl1V1J

~lm~v1~tli'l1 Duncan's new Multiple Range Test (DMRT) 1~tI'UU11Pl'Ufl~~U~,jftflYl'lf ~lU1U..
14 ~~'YIlPlftV-3 lJ1fffl1:l1 ~u'YIu~v'i HftHii91~V1i ':i1Vi~~fl'i Uft::':i1tJi~ft''YITI~Vii 11Plvii• •

~~~~ft6~~ 4 U':i::lfl'YIfll':i ~ii91U'U'UVtJ'YI7 6 ~flfll':i ~ii91~ '111'l1ft'1':i ifliiu~'il:: i'l1

~tI~i~'il1flfl1':i~mJft'ft1rJvU'YI16191Q 1~tI~iiu'YI7vmilJi,*vvfl~1'ilU (Aerobic Microorganisms) 'ilU

... .d~ 0', <!I ~"'il tI '" tI <!I J" ,lJft'llV1'H1':i'YI1'UU,j':i:: lt1'1ftJ91V'Vi'lf &~Ufl .tlflVfl ~V'HlJfl ~rJl'l'lfft'fl 'Ufl1~fl11 m::~flllu Uft~

i1iVflUl1'~ itJU~U

3.4.4 flll'YI~ftV~.yi 2 fffl1:l1fl~lJ'lt~~U~lUUfl1~tlmlJ~~U1~~u~ijHft~VHftHii91~lU

~ ~'YIflft6~~ 3 iheemms ~il91H1JUV~l::'H';h~ui'1JiU~tlU ~Vf11':i ~ii91~i~lJ~~lJl

~ii91U 1J1JVtJ 'YI76 U~i~ V~~1 mlluu ':i::ill'YIU~ii ft'l':i iflii91fltl1 ~V~~~ 1111 ~ ~~HfjUU l :: ill 'YIVU'YI76..

~~'YIflft6~~ 1 ,j':i~ill'YIfl1':iHii91U1JUiflii ~fl tl1':iHii91~iiflnt'l1~mflii ft'l':iifliitU

fl1':inl~fll':ifl UlJft~lm~1'1fYl'lf

~~'YIflftV~~ 2 ,j':i~ill'YIfll':i~i191U1JUifliiVU'YI16 ~V fll':i~il91~iifll':ii,*~tJ1fliil1lJ

'" t"il'" ",o'.J'l.1 .! 'I" '"nurnr 'If tlVtJ'YI':itl t)f~ lU1J':i~tfl'YIU~~ftflfll':i &'lfft'l':ilfllJft~•

oil 4.dZ Q do I Q 9) ~
3 .4.3 rmff fl1:ll'YI 1 fffl1:ll'lh ~ in'YIfll';HH'l91'YIlJHft IPH)Hft f.oHWl~ 1U l'l 'If

ft'lJ~~!lU n, :1.h~tfl'YIfll)H~91~U\Plfl~l~nU ~hjnHft~Vfll':iH~91~'If

HI : 'l.h~lll'YIfll':iH~91~U\Plfl~1~nuijp~ft~6flljH~91-W'lf

ffmJ11.h~lll'YItl1jH~91iuYl'lf 'li'l1i~l 'li'11mihn Uft~l1Uffl,j~'H~~ iJtl1':iH~91

2553 1~tl11~UHUfll)'YI~ftfl~U1J1J Randomized Complete Block Design (RCB) Uft~1,j7t11Jll1t11J

~hm~tl1~tli,* Least Significant Difference (LSD) 1fltl,jj~lll'YIfll':iH~91 ~lU1U 4 ~~'YI~ftfl~ 1J1. "
fffl1:l1 ~U'YIU~V'~ HftHii91~fl'~ Uft~':iltl'~~V 1~ 1fltlih1t1ft~lfltlfl'UV~ff~'YI~ftfl~~~i1•
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"
, ~t'Yllciv'W, ~tmu'W'lflJ~111J~~U':i::111fl~Ull'llaUU!11~tl.:j iYu".:ju'Wm~v.:jl1~V~u".:jU:;U'W 1J1.:j

"
II11~Vl ~'Vi1Jffal IIa.:jV nu '11~ V (lv'Wffn I flii'Vi1m '11~ nune IllJ-:Jfl1ij ff'1'W~'W~'WriH 1n" ~ lfl111fl

I It"

ff.:j'Yl~a(l.:j115 fl~lJ'l1~~'W1117 fiv li1v~'W1J'Wtil'W'Vi1fl~'W~1'WUU'Vl':iltJ'I1~v~'W
" ,. "

~1'W~UlI'l1~, U1Vll"UWl11 ~'Wril.:jt~'W~U~1umijtnU'W 'Y!'jltJ '11~ V~'W ~1'Wmiju1 iiiYu 11'l1~rifl'W

~ .4 C\.c:::I ~ .c.t.~ ~ I iI ~
30-50 19l''W1IllJl'l'i 'Wl'W3 -5 l~H)'W~'WlJfl11lJ~"lJfflJ\l'j\l.!m:Uli'j'jlJ'lflVlI'l111':iVfltl'W'Ul-:JVll pH

4.5-5.5 '~un'lt"~'W 1J1-.1'W'illJ1'W'ilJ6 l~tJ-:J'jltJ 'WfI1'V'1'WlJUlfll1tlUa:ama-.1 ~il1.:j Innn l11fflnl

fl~V.:j'll~ ff~~ lm::1.:j1l.:j
" t" JI

ff-:jl1~HHH.yj4 n~lJ'lt"~'W.yj 7 ~V rwt)~'Wd~I'W'V'I1fl~'W!11iltJ1ii~U1Vll~ 'I1~f)~

" " " "Ull'll~UUt'Yll 'V'I1J~~U':i::~Ull'lla ~U~-:JU'W1'I1~V.:j~U1Vll~U'WU~-.1 l1~V~U~-.1U::U'WI'l~(l~~'W~'W
" " 91 " •

fl~ :u~'Wijln~~ lfl'Vi1fll'l ennu ihllli iI'W~'Wilfl ii flln::1JltJU l~(l'W,rl.:jm1 'Vi1JVll:U-W'Wl1'Jl1Jt~ tJ1JO.:j,.
~VU,rl.:j'il1Jl~tJ1J q~~'W,j.:julilfl 30-50 19l''W~1:U1'l':i'Wl'W3 - 4 t~f)'W ~'Wiifl11lJ~~lJfflJ\I'irul'lllJ

liUlJ'ln9lUl'Wflnl.:j pH 6.0-7.0 '~un 'l1"~'W'Wfl'jU~:UF4flfll1l l~lJ1J1.:j ~1I':i~l'ltl l11~:U ~l'\JntJ um:

W~I'l':i

" II t t JI
Q.I~1 0'" c::9 od d ~c:s t 'CVQQoo
'If'W~'W~1-.1fll':i'i::1JltJ'Wlfltl'W'UHm1tl-.1n'11 l11JVlllJ'Yl':i11Jt':iU1J'I1'if)'Ylmreus !:'I111-:Jfl'W~'W'jlJa l'Wl•

" "
n1Jnl'WVl::-Wflihlll~f)'W,rl-.1'1mj lllU'lf'll-.1 '1'Wq~~'Wilfl 30 - 50 19l''W~llJm 'Wl'W4-5 l~tl'W ~'Wii

fl11:U~~lJfflJ\I'jW1l1lJ1i'j'jlJ'lf19iUl'Wflnl-:J pH 5.5 - 6.5 t1'1'l11fl~'Wii~f)'W~'Wu::U'Wf)~ pH ~::I~'W

7.0 - 8.0 '~uri 'l1~~'W~tJ'Wl'Yl'il'lf'l.[1 l1ll1a ff':i!:'l.,j~u~!:1J1-.1lJa'Wlfl
t • t"
ff.:j'Yl~mN113 fl~lJ'l1~~Ul1 6 fit) ti1f)~'WI~U~U!11ijtJ1 ~U1J'Wii~t'Y11uri ~'WriNii

" ""
~lllVll" U'Wt'Y11'11~fl~l'Vll ii~ m.h:: ~lll1l1 "11~t)~U~-.1Vl~ f)~~'W~ 'W1J1.:jUl1.:jiiffnlUa-:J ritl'W '11~ f)

" ",., q d d ..1 .. 1 ,y I..c:::. dq 0 0 ~ .q ~

neu ffl'i lfl:U111fll'l1afllm:;umfl1'WffIJ::IJ'Wf)~~1tJ fl'llJ~'W Wfl"~lfl 111fl1l:: nau al'W 111J'W~'W~n

, , ,,, "
ff-:J'Yl~~tl-.1112fl~lJ'l1~~'W114 fiv ti1V~'Wli1'W'V'I1fl~UU1ijtJ1~'W1J'Wii~thYll~U'W

" " "t'Y11l1~f)~lllYll~ ~'WriHii ~lll~1~U'Wt'Y11 'I1~f)~Ul~la 'I1~tl~t'Y11U'W~t;jtJ1lJ:; flf)flii ~~U':i:; ~

-: ~.a d: I Y 9J .cS d ..:1 '1
'1Jlm~u'W!11atl.:jl1':it)ff'W1911aUfl m~'V'I1Jfltl'W~'W fltl'WffUlfllJff::fflJ'V'I1fl!11afl ua:atlJ-.1fllUff 'W

'91~~!11~ t).:jFh-:J1'W'j::~1Jfl11lJilfll~'W~'W ilfl iiflljj!:1JltJtilta1 fl111J~~lJ~lJ\I'HUYlllJ1i'i'ilJ'lfl~

" "Ul'Wflal-:J pH 4.5-5.5 h1'uri 'II~~'W t)~lW11J1.:jt'U'W1Jl.:jthtmtJ1 l11'\J11.:j 'lIlJUff-.11Jl-.1'l.J::fl'Wua:;

mnl'V'lt

. "
U'li,j.:jilfl 20-50 19l''W9ltlJm 'Wl'W3-5 !~tl'W ~l!~'W~'Wl1'~i'1Jfl'Yln'Yla~lmhVl::;n'I~::;'V'I1J~lj~l Is
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, "
~'UliflQl 'Wf1~lJU '~11ri 'l[fl~'W~'UCI 'l[~~'UTI'l'Wtj~ UCl:::'I1fl~'U'Yh~I'Y1l.1

,. I"
ff.:J'Yl~ClV.:Jli9 f1~lJ'l!~~'Wli 25 ~o IUV~'\..!'U'UlrJ'W~'Ui1'UU'W'Yl'llU ri1'W~'W~1~

lrJ'W~'W1'I1Utl1'11~O~'Wi1'UtJ'U~'W 1'I1UU1~lfl'W ns1~'H~ flClnf -!lU:::U'W1~'Wt1~ lJ ltulJ 1f) ij 'il~ t1'j~ ff~ .
'J/ """.
U1I'11C1t1'W1'I1il V.:J ffl'Y11VV'W'H~VffU l\P11C1t1'Wl'Yll'~i'W~'U nn f.:JVl'il'W'Ui'U ~'U1'I1UU1liijfftll11 CI.:J~

"" " ,
tl V 'WU~ t1'W10~ 'i)1f)1\P1(l~'Wil1l'U~~'U'Y'l1f1\P1~ f1V'\..!ihu ll1'U V'I'U'Wi'W if 'Wf-I 'W 'U'U~ ntu.w 'Wli TlO'W.ul.:J. :;;.

", "d Gloo GlO cv 0 'evel.q .4
rnusuu IPlllJCll'UIPl:::'Y'lf1m'Ul'i~fl'U\PI11m~'i~~'Uf)Cll.:J 'W1U'lf'\J~Clf)30 19f'UlPlllJ\PI'i'Wl'W3 - 4 I~V'W

" , "
1~'\..!~'\..!~f)ijmn:::'U1UU1Tlfl'\..!.ul~IC11 ijmllJ~~1Jff1J\l'jW\PIllJ1in1J'lfl~AV'\..!.ul.:J~l ~'Wi''\..!U'WpH

"6.0-7.0 ri1'W~'Wi'W~1.:J pH U'i:::1J1W 5.5-6.5 '~Uri'l[~~'Wl'\Jl~VU 'lfm.J~ une lflmh h.:J.. ,"
ff~'Yl~Clfl.:Jli 7 f)~lJ'l[~~'Wli 22 ~V laV~'\..!I~'W'Y'l1f)~'Wi1'WU'W'Yl'jlU ~'\..!'YI'ilUU'W

" " " JI~'W~1'\..!i1~'\..!Ir1'Wffl'Y11'11~flUl\P11C1U'\..!I'Y11ij 'l~t1'j~iYU1\P11tltl'Wl'I1 ilv.:J 'I1~Vffl 'I1ilfl~U'WUlm~ tlV'W
" " , "

UCl~Vl'i)'W'UffmuCl.:Jvv'W 1 'W~'\..!i''Wril.:Jij~fl1'WTI'WliTlV'W.uH'j l'Ul~ U'U lfl'\..!~'W~f1 iJf11n~'U1UU 1

Tlfl'W.ul~m1 ~'WiJfl11lJ ~~lJ~lJ\P W'lPlllJlinlJ'lfl~~l U~O~Ul~'Wlr1'\..! m~~~U~I~'W m~uri A1

fl1llJ1r1'\..!m~ lr1'W~1.:JtI'j:::lJ1W 4.5-5.5 'U~l1W~~f)~11ri·;Il.,l' 'I1ty' 'Wq~N'\..!1~U~f).ul'J 'Ul.:Jmi.:J
, "Er~fl.:Jfffll'Wlr1'Wth vQ '11~ V1~t1~f1 il!v'W ~'\..! l1~O'lm.1ty'H 11~V~ms It9f,j'.:J'IJV~ U 11 '\..!'Jh.:Jq~ N'W

, " "
~1vdl.:J'I1~~'\..!livQ1 '\..!f)~lJU'~l1ri 'l[~~'W'Ihm:::'i)lU 'l[fl~'WiY'Yl'W'l[~~'Wff'W'YI'ilt! lltl~'l[IPl~'Wi'u1Jii

I , I" )I

ff.:J'Yl~tlfl.:Jli 8 f)~lJ'I1~~'Wli 24 ~V laV~'Wl~'W'Y'l1f)~'W11'ilU ijffUllPllC1U'WI'YI1'11~V
" " " ,

ffl'Y11t1'W'lflJ'l 'Y'l'U'lfltl'i~ffUl\P11C1 ff1'l1ilv.:J'H~V~n11 1'Wi''W~'W~ 1-!1'Ul.:J11'11~\)~'Y'lui'WliiJf11'j~:::fflJ
" " I "o'Ul1~tr)\PI'lI1:J'Ui'l.I'UN "lljn.f)1'Vf~'WVl~V'W'Ul.:J'il'Ul~U'U'I1~V'ilUl~tJ'U ltJ'W~'Waf) ijf)1n:::mu"l1

Tlv'\..!.u1.:Jm1u.:J~ ihunms iJfl11lJ~fllJ fflJ\j'j or\PIllJss 'l1J'lfl ~~ 'nnf) U~o~Ul~ '\..!1tJ 'Wf) 'l ~U 1'Wf)CI1.:J

u~I~'Wm~l~mrflU ijTllfl111Jl~'U m~I~'W~l.:JtI'i:::lJltu 5.5-6.5 tJ 'i)'i)'!J''W'U~nw~.:J f1~11 1~'VI1'W1•

~ ~~ ~
lflU'W ')~tI ~~'\Jm lm~'4WCVJm

I , ,,, "

iY~'Yl~Clfl,rVi6 f)~1J'lf~~'Wli 18 ~fllaV~'W'U'Wlr1'W~'W~ltJ1J'W'Yl'nU iYl'Yllt1'WUlmCl• •
" "tlV'W, iYU1\P11tltl'Wll~~flV'W~'W~l~Ir1'W~'W'il'W1'Hihrnl'W'Yl'nu iYn11t1'WU1IPllC1,iYl'YllU'W'lflJ~ 'Y'l'U
v " " ,

\)~U'idYUlmCluri iYu~~U'W1'I1ilfl~U:::U'\..!10~ 'i)1f)'Y'l1f)\PI~f)V'\..!ihUl'Y'l'U'U~l1W .w'Wli'il'Ul~ U'U'I1~fl• " ,,,
Tlfl'\..!.ul~'jl'Ul~tJ'Ufll1Jm'\..!\PI~~m11Ul'i:::~m'h U1U'lf,j'~af) 30 19f'\..!~Ujm '\..!1'\..!U'i:::lJ1W4 l$iV'W

v
~f1 30-50 19f'W~lljfl'i 'Wl'W2-4 l$itJ'W lfl'W~'Waf11nf1 ~'Wijmn~1J1mhAfl'W'U\mr1 ijfllllJ~fllJ

fflJ\l'iW'fll1J1i'i'jlJ'lfl~~l pH 4.5-5.5 i~uti 'l[fl~'Wl1rilJ1fh !mJ1V~l'it1AUCl~~lU'4~ qht-nh~ Inn

30



t. I"
if-3'V1~"tl-3.yj13 n~lJ'I1fl~'Ui149 fitl li1tl~'U'IJ'Ultl'W~'U-j1'U11'U'VI'j1f.J~U~l"lttlU

"~'Umil tl111'U\lni' "l111tlIfl'1:J ,"'U'Vls 1t1 ~Uiiffill\Pll~111 tl1'Yl~6~ i~~"l 1 l1ttl'W~'Umil tl1fft 'VI1 iil~

" "11'j~ fftJl911" ffU~~ ue ~ ffmU~-3 Vtl'U 11~11'Utl~~1t11 il'U ~ lU 1U inn m \I'V'I'IJ~'W,"'U'Vl'jltJ'YI1'eJ
Iii" , ,

'"'1..1 ~U fl1'W.yjHi"l"'mtJ~ 1 '1.'U~uo~ 111'V'I'IJ'lJ1nwwu.yj~tl'U ii~n1:Jw~til'W"nfl~u iifl111lmfl~tJ
• OJ

" .. " ..
3 - 20 % ltJ'U~'U~'UQ'I~'UlJln iinn'j~1J1tJtJl~'l'~~1JUli~~'Ufl~ftnnl1 2 IlJm iifl11lJ~flll

"'lJ\!'jW911lJ1i'j'jlJ'lfl~~1 pH 5.0 - 6.5 ri1'U'1.m1itiltJiJl1~-3~'1'IJl-311'Yi-3'1.<N11\lnw'lf1-jlm~1~i911~1

~"ll1tO'llinlJ'lfl~ 1~un 'l1~~Ui'V'ltJ.wfftJffn~ U"~'IJ'jUfl

"" I "1 IIoo.t9QJ 0 Q.c:I QJ I QJQ.ct QI QJ Q.;!I dtQ
91~nvu"lU 111'j tl1910U 1 'V'Il1l1'illnus t1W'Vl'" -3'Vl'IJtltl'IJ'U'lfUfl'U'VI"''' lt1911H'V'I~'U~Nl1'U'V'I'U 11'l'mn~q cu ru II

QJ ~OQf.o1 ~ ~.Jt" d .c9 ~
~'fl'lI'lCJI'I'Wfl11l.t1'11'1N'lI''W~911"l~fI 'V'I'IJ'IJ'jnw 'V'IU 'Vlfltl'W'U1.:j'jl'IJt'j {l'IJ\lUO"l\lnfl~'U~tl'W"lfl'U'U ",'W.. ..
91~-wn"ltJ''j~~'lJn~l-3 iifl11lJ~'~~Ul1'j~lJlW 2 - 12 % lilu~'Uftn iimn~1J1t1tJl~111'Unm-3Q-3~..
'j::~'lJtJ1'1.~~Utl~ftnnl1 3 tlJl'I'j i'Uq~uc)'-3iifl111J~\PllJfflJ\!'jW91'lJlinlJ'lf1~ pH 6.0-8.0 '~Un '11~
~Ufil'IJ"l

Q d d : d QJ: 3)Q ,eS , d d tI ~
fl'U"n llm'j'j~'lJl{l'Ulfl nfl'U'W1 ilPlflUU~~nm' 1 1lJ1'I<,jI'l"tl~iJlJfl111l ~~llffll\!'jWIPl'll1inlJ'lfl91

~, pH 4.5 - 5.5 '~11n 'ltfl~'Wff'UiJlI'lt)~ t'Ul'V'1"tl~'I1fl~'Ull'IJm~'V'I~ tm~'I1~~Utll.:j91"l~ 'I11l'V'l1~
" t"
if~'VI~~tl"l.yj 12 n~lJ'I1fl~'U.yj 41 fitl tiitl~'Util'U~'U'Vl'jl{l1116~'U'Vl'jltJl1'U~'Ui1U.. ..

~n 50 tC)f'U~tlJ91'j~'U~'Ufrflllhilu ~u-j1'Ut'Hiltl111'W'Vl'j'tI ~'Ui1'W lilu~'WfftJl\Pll"I~ll 10fl\lln

t I ," jI

if"l'VI~"tl~.yj 11milJ'lffl~'U.yj 40 fiu tii6~'Util'U'V'I1n~'Ui1'Ul1U'VI'j1fJ ~'WfftJl\Pll". . ..
tinu fft'H~U.:j111tlUfl-3 1J1-3U'11~m \I'V'I'IJ~fll1 'j~ ffi 'U~'U~'U~ 1~ tOfl \11n11PlQJlWl1,ufl'V'l1nlPl ~neu "1
II "" , " to a QJ QJ ~ ~ 4ClI ..:!!tell" .c:I ci~ d. Q

'U111'jtl'il1nm<,j ffmfJIPl1f-J'V'I~'Utl-3'Y1Ut'UUl1tJ1'IJ 'V'I'lJmnW'V'I'W'VIfltlU'U1·:j'j1'IJ11tI'IJ 'il'UO"l'V'lU'VImflt'lf~

nn ri1'Uil1qJiifl11lJm~~ul1'j~lJ1W 2 - 20 % lm~1J1~ri1uiim1lJ"lfl~U111~lJ1W 20 - 35 % ltJ'U

~!iI 1 .0 d'" 'f

4.5-6.0 L~un 'Jt~~'Ut'V'lty au tHI~1l1.:jflijlJ
t, I"
if-3'V1~~tl.:j.yj10 n~ll'lt~~'UVi 35 fit) tiit)~'Uttl'U~'Ui1'U11'U'VI'jltJ riTw~mh~ttl'U.. ..

~'Ui1'U mil trnlu 'VI'jltJ ihlllPll" ffm~~H 111t)ffU~-3 tO~ \lln11PlO~'Ufilt Ufl~'U'V'I1nlPl~nvtHhl.b•
" )I, , ,.

111V!omll n m 'j ft" 1{l~1 f-J-w'-3'U6-3'11'Utiitll1 (l1'IJ 'V'I'IJ'IJ~nw oW u Vi~'U.yjii ~n1:JW~ttl'U \l nfl ~'W\I'UQ-3.yj

m~t~-3t'Ulri1'U'1.'YIilliifl111mlfl'.ti'Um::lJ1tU3 - 20 % tm~'lJl-3ri1'Uiifl111l"1~~'U11'j~lJ1W 20 - 35 %u .. ..
ttJu~'U~n iim'j'j~'lJltJth~ 'j~~'lJihi~~'U6d~nw.h 1.50 tlJlPl'jlPl~tlflTI iifl11lJflfllJffll'IJlrulPl11l

OJ • ..

linlJ'lfl~~l pH 11'j~1l1W 4.5 - 5.5 l~un 'I1fl~'Ufl6'U'i lfl'jl'lf ff~~n 111'W tJlffli'j u~~~h'U~ltJ

muusu

.." ,
ttlu~u~'U ff1U111qJiimn~1J1tJ'lh~iju,j',.mn fl111l~~nJftll\!'jrulPlllJlinll'lfl~~1 pH 1.h~1l1W
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.00 d' ...1 .... 1 d. QJ ~ "OJ
"l\Pl'j fll'j11ml~'I1f1111JU1J'j1J'j1'U'V11~1\PlV1 (One-way Analysis of Variance) (fl!'Wl11'U'lfV'Uty'lfl,

2545)

.
I ~ ct" l.e:a I Q.I

m SS T 'I1'jV SS B UCl~ SS w l1Jtl'l1U~1Vmtl~ffltlCl'~~ (dt) 'tItl'W~m::\Pl1'il~

'I11J1tJ(i~f1111JUtJ'ltJn'U (Mean of square: MS) 1~vii df T = N - 1 , df 8 = K - 1 UCl~

3) Within - group sum of squares ( SSw)

K /I K (T2 ) K n ( _ )2
~ ~X: - ~ :J 'I1~tl ~ ~ Xu- -Xl'

2) Between - groups sum of squares ( SSB)

K T2 T2 K --

L (_J_) __ 'I1~tl LnjeX1'-X)2
1'=1 n1' N 1'=1

..... .,,1"'1 .....3.4.5 ff()\Pll1 'If 'Ufll'l1'iltJ

rns 11ml~M fI111JUih tJ'l 1'U ~ern 'lfil'U 1W~n'U 1fl'tltl':)f1~U 'UlJlrl tJ.:Jl'U'Uun t11".:J
ffV.:) (The sum of square) ~~til'Ufil~'il::Ul itJ'I11filf1111JUtJ'ltJ'l1'U

1) Total sum of squares ( SST) '111 ill'illfl

t.t,x: -~ 11;6 SST ~ t. t.(X, - X)'

" " !I I IgJo~~ .q ~ ~.c:t.QJd.a ..e!td oCt
\Pl'Uflll'U~~lJ~1fl'l1'U\Pl~flV'Ul'Utl'l1 um '11 'jV'I1'UVfI'Ul'Uensru ~'U'UlH"m~~lJ l1\lflflCl'UClV'UCll~

" ".4 ~ cS Q,I ... I =='t Q ~ ...I .::s 0 do QI 0 '1 ""'"()~1'U'U1't111Jfl1UJCl1~'If'U1J'j~1Jltu 6 - 35 % l1J'U~lJnfl1Jl'Uflnl':) 1Jfll'j'.i~'U1V'Ul~ 'j~\Pl'U'Ul \Pl~'U

vdilflfl11 2 l1J~'l ~'Uiifl'J11J~~1Jff1J'Y'lW\Pll1J1in1J'lfl~~l pH 5.0-6.0 illuri'l!\Pl~'UCl~'I1tYl1~'U~11J

UCl~.flff::'Ul..

I. I tI

ff.:Jl1~HHl,r¥i14 fl~1J'l!~~'U~ 56 ~tllijtl~'U'lh.:) 50 lGJf'U~t1J\Pl~m)l.J1JlH~lJ~'U

"
~1'U 'I1~tl~lJ~1lJtJlJl1'ntJ ri1'U~'Uril.:J l~'U~'UtJ'Ulff1:ll1'U ~'Uihh\Plln1'l1nV~'I1~VU~H lii\Pl~lfli\PltJ
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I 0 ~ ~ , ~

n U'Vl'Ufll'il1'U1'U'UVlqI"1'l1VtJ1'1V1'1'111J1'l

t cr,r U'Vl'Ufi1'ff~9l'il1f)l'ln1.:JlJ1m]1'U t il'ltl'~~l'UV'I df= n-k

hw~nj f:. nj , r =n- k

LSD U'Vl'Ufi1fHI~1'1irVff1flty~t11'U1W 'cJi'ff1'11i'1J'Vl91ffV'IJ'l.J'j~'lf1mf)~1J~i lm~ j

MSE 11'Vl'U~1 mean square error ~'cJi''il1f)1'l1'j1'11!m1~l1fl111JUU'iU'j1'U
II •

k U'Vl'U~1~1'U1'Uf)~lJl1'1'111JI'lVii,*'Ylfl'ffV'IJ

ni nj

MSE [1+ 1]LSD = t u..

Significant Difference (LSD) lm~"lI'l'i1'l11J11l Duncan's new Multiple Range Test (DMRT) lY1V

tmtl1Jt-ntl1Jfi11U~v1.h~'lf1m

"l91'i911lJ11lLeast Significant Difference (LSD)

df
II

U'YI'U~'UU'l1.:Jfl111Jl1J'UV'ff':i~'cJi'un 'j~'I11Nf)~1J (k-l)

mu't'Uf)~lJ (n-k)

't 'Uns til~Yi um 11.1UI'lf)~ l'HHh.:J iiir rnhfl ty'VlH'ff(i9l 'il~l'11f11 'i I'ln'il'ffV'IJfl111J

UI'lf)~1'11rJ'U'i1Ufi~'i~~'lJirUff1flW 0.05 'I1~tl'i~~'lJfl111Jl~mt'U 95% hwl<M''ff1'l'i9111J11l Least~ u ~

n

11'Yl'U~1'U1'Uf)~1J

U'Vl'U~1'U1'Ufl'U'l'Uf)ri1J~1vd1.:J•

k

a 0 G.I "l1JV SSB U'Vl'Uml'j11Jf)1"''1'ffV.:J'i~'I111'1f)~1J

SSw U'Yl'UJ:,m'i11Jn1"'1'ffV.:J'i~'I111'1ml1J

n-l

MSw=SSwMSb=SSB

k-I

!rlv F U'Vl'U~1'ff(i9l~1<M'!mu1J!VitJ1Jn1J~11f)t)1'l'il1f)f)1'm'ilf)mHU'IJ'IJ F !Y1V'Vl'i1'IJiru~hfi'ty

MSB U'Vl'U~1'1h~1J1W'Utl'lfl111Ju'l.Jnh1'U'i~,\'f':hm~1J

MSw U'Vl'U~1'l.J'i~lJ1W'UV'Ifl11lJUU'iU'i1'Ufl1t1't'Ufl~1J

MSw

F=MSB
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"" Q Q" .,j '" ~" " "ill" ,.;, ill.I"~'I'1~lUtJ'U U"~"flfltl'UL'lJ1':i~UUL'V'ltlU'U'I'1fl'IJtl\!" fI'U1'I1Ufll'IJ'Utl\!" ~':i1tJ~1'U 'ffTW'lJflfI"'I'111U

" Q .1 "'". Q ." Q ."mu 1'j()L'IJ1~ 'j'1tJ~1'UU"~ tJ s ~lJ1W ms f-I"H"1'I1Utl~1'I'U \Plf-I1'1..1'V1H fl'l..ll'Vltl':i1'1..11'11\PltJ'lJl'ltl~

"~'Vl~11itJ'U fl1 ':i.yr~'U111UHtl'V'l'V'l~1f1i''U1'I~ems .yr~U1)~UU 1\Pl., ~1'I1lJ~1'UU~ij fl11lJcMU~fl'l..l

H"~ "~1VtJ\Plfltl'ULl'Iljfl'l..ltl'U ~~fl1)~(PJJ'U l1~UU~ 1~" 'ff1lJ1':i()~~'U 11\PltJlPlWW'I..I fl1)1'I1lJU'l..l1'l'11~

1'I~fl11ifln (Methodology) ~Ul'lfl~1~tl'l..l' tJI'I1lJfl11lJLl'IlJ1~'fflJ'Ufl~H~"~fl~~m u~hj11,\)~ltJU

MSE U'VI'Ufi11h~lJ1u!'Ufl~fl11lJutJnhl'U'lJfl~fl11lJfI"1\PlLfI~m.J

n U'I'1'U~1'Ul'U'fflJ1';fli'Ufl~lJ~ltld1~

Pu U'Vl'Ufi1~'~1l1flfl1'HiJ\Pl1'l1':i1~

r

k

.
~.c::. I I d.c:::t.d

W U'I'1'U'ff()~'VI\Pl'fftlUm1lJHl'lflI'l1~'lJfl~mLlHWl1i Duncan

nc U'VI'U~1'Ul'U'fflJ1~fli'Ufl~lJ~lmh~'l1\Pl~ c

W =Pdr, n - k) /MSE
n<

~m~1lJn Duncan's new Multiple Range Test (DMRT)
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,~. .,.mnn 3.2 Use Case Diagram ):::'lJ'lJffW~'W1'YIfl'm)H"IFl'Vl1~m) 1f1'l:lIFl)

,
Diagram At,,::: Activity Diagram (.nwrYl 3.2)

3.6.1 mreanuuu Use Case Diagram U"~Activity Diagram
~ tI ~ 9J d.d" IV 0 ~

'illf1 ms 11m l~ 11)~1J1J~lUU "~t1f1lll'\ltl1J "'YILf1tJ1'\lv·nJ1'il~'Vl11U'\.JUse Case
'II

35



.d
(m'Vl'Vl3.3 - 3.8)

v
2) Actor ~~U"'j:::1J1J

QJ!J) Q ,,~ "J"
'il~fll'j'IJfllJ"'lJV,:jfflJl'lffl 'UVlJ"fll'j f'.m~'Vll,:jfll'jLfl'l:J~':i&~

3) Actor 'UflfI"..r1 111 ffllJl'Jtll~1'fI'jltJ,:jl'U '~lm~1h:::lJltufll'j. "

" "d d "I .dt Q,I.:i
1) Actor L1l111'Ul'VlffllJ1Hl",:j'Vl:::l'UV'Ul'U1~'J:::1JlIL'Ym 1J'U'Vlfl

" ..." .. I lIJ"'UVlJ" 'il~fll'j'UVlJ" lm~1'JVfl~'jl(1\11'U~1,:j'1l~

"
fll':ilfl'l:J~':i~,:jU~ i1fll'jH~~ ':i:::1i1l11~~1'U ':i:::fi'1J\.'h1m 'j:::fi'mlllfHl 'j:::fi'1I~,:j111~ U":::':il(1,:jl'UH"

,
w " 1 Q iltfJ v

3.6.1.4 Use Case fll'J'il~fll':i'IJVlJ" 1'lf'Ufll':il'VllJ "1I un &'IJ'UVlq!"

3.6.1.5 Use Case fll'Hlff~\I':il(1\11'U L'li'U'J1V\ll'Uff~'lJflnH~~'Vll,:j

'" <II "3.6.1.3 Use Case fll'jll'U'Vlfl'IJm.m..
.. '"3.6.1.2 Use Case fll'j"\I'Vl~lllV'UL'lJl~'j:::'UlI

.:t ~ Q cI
1l1flfll'YfYl 3.2 Use Case Diagram 'J::1J1Jffl'H"lH'Vlffl'VWfll':i11ml~l1'j'~1J1J

"fll':iH~~1'r;GJf''U~.ml~~1J'''Jl'lf1iliju''~~,ml~v 1mi'd 1.h~flVlI~1V Use Case ~~~vl'lJu
3.6.1.1 Use Case fll'j'ff21mff1J1~fl
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iHJ

, v
.q ..• <V 0

lll'Yfn 3.3 Activity Diagram 'lJ'UlVlfl'Um~'lJd'Umnl1.:jl'U

WniliT01J

Jl"~Usernume HUt



, ".c:t ••• QJ QI Q

.fITr..n 3.4 ACtIVIty DIagram '\llJ~tJlJm'jff1Jfl'H"1J1'll'f)

•

Password ·\H').:jffll)~n

38



. " .<=t ••• '" 31. 31 31et
.fll'Vft1 3.5 Activity Diagram 'tI'W~V'Wfll'H'tIl,!j:::lJlJ"l 'tIv·mll'l1'Wl'Vl

\J1J
•

I':,s~word

39



,
cIm....n 3.6 Activity Diagram

iHJ

.., ... y
'U\,ulIl"UlJU a

"

)I

VI"! );)£1'0 U'IHl1jd

'1 I V.3JQUVltN

'9..-'''' II'lJ'IJ'tltlII (} un1 IJ
"

...
t"ill

40



. "<=I '" 911191 '" 91ilWftl 3.7 Activity Diagram 'U'UI?H)'Uf1l'mn &'U'UtllJ~bYlJl'lfn'Utl-:j~~l1m~1J1J

\)U

lul'I'Uj1llU!m "UtHlil
"

""H<1l~.jimn nlTJll-t; n

seuu

41



ill!

1Ii1~H'j 1(JL'1~tdO~11~Jiluuu
'\)tllJ"!HH:1l'llt"

lhZ:Ul1'1111ii ltJ~ W

42
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22 type_drug

21 type_food

20 type_plan

19 type_animal

18 plantestimate

17 planttotal

16 plantsoilwater

15 plantchem

14 plantcost

13 plantplot

12 plantperson

11 animalestimate

10 anirnalfood

9 anirnaltotal

8 animaldaed

7 animal cost

6 animalfarm

5 animalperson

o J)dG9I ~o
Vll'H'U1VImu '\IV1J1.'111tI'lfVl?lltJ 1.'1

'"
3 tumbon

2 amphur

1 province

, ,
Relationship Diagram) 1I11J11UUCrow's Foot (fll'Yf¥i 3.9) 111.'1~(1Ill1~.yj 3.1- 3.29)

3.6.2 l1J~"1.'I~11.'1~~~r;mJ~1J~'U£':i~'H':h~,)'m.!1.'I
~ ~ rI 0 QI 9J,.

'iJ 1fl '\I'U11V'Uflll1~fl ':i1~'H 111.'1~ V~fl11 uu ':i ~ uuu 11Jl'Vi 1PlI'U1! l'U'\I~lqj1.'l ~"tI
~V nu U U UUU';i ~'I..I1J i l'U,)' VlqJ1.'I~iifl111J ~1J~'U £ 1"tll.h~ rru ~~ ~'U E-R Diagram (Entity



28 type _soilrate

27 type_soilproblem

26 type _ soil

25 type_water

24 type _ title

23 type _ farm

44



.. - 1

,,,,,,.._----,

FK1 amphurlO
name

PK II!
'umbon

:r,,,,

2
ampllor

PK l!!
FKl provlne.IO

nam.

"'owco
PK lid.

Ipame

T,,,,

4S

fKI
FKI IplOPlAN1NOi~~~~~JrOlA

ISALE10TALPRIClP[RKG
i fAANSKM

PK

ptanllotal

,,
~

1.IOBILE

IFK2 6~S~~~~E
sueOISTL ___::'_LLA_G_E__ •

GISCOOE
FK' TITtECOOE

PNAME
PSURNAME
PIO

."", ...ill't'fn 3.9 E-R DIagram 1~'U'U'ffl'Hl'I.J1'Y1fl'm1j:fMI'YI1.:jm·Hfl'l:l91':i

2
piardoosl

'PK !Jl
fKl PIO
FKl PLAtHNO

soacosr
SEEOCOST
H,RECOS"f
IHUll'lLR

I TEVERCOSJ
INVAOtRCOS
wEEOCOST

I tlA\I!:STCOST
fRAHSCOST
PARSECOST

I SUII.COST

2
ptintct1em

IpK !ll
Pin
PlANTNO
FIUFF1
FI.UFF2
FLUFF~
flUFF<
CHEMl
CHEM'
CHEM3

Q-
:,,,,,,
I

YE,\R

FKI,FK3 PIO
PROVINCE
DISTRICT
SUSDIST
VILLAGE
PLANTNO
PLANTCODE
SEEOPV,Nr
RAt
Pl.ANTIl<G
HARVEST
HOUSEHOlD

PI< !Q

----of

PID
PL""'TNO
SOILRATING
SAlT
ACID
ROCK
OTHER
WAfERCOOE
kirxcb!ern

plantso;rwaler

,,,---_ ..-_ ..... - -_ ...-- ----_ ... _ ......

animal~

PK !Q
GISCODE

;>Q

F~2 TITLECOO!'
PNAME
PSURIlAJ.'f
PIO
MOBILE
PROVINCE soFKl DISTRICT
SUBDIST
VILLAGE

animalc.o&~
PK !Jl
~KI PIO
F~' ANIMAl-CODe

BlIVCOSl
FOOOCOST
MCOICOST
STAllCOSl
ELECTRI

-01 LAOORCOSI
R~P"IHCCSI
OTHERCCSl
SUI/COST

PIG
PROVINCE
DISTRICT
SUBOtST
VilLAGE
A~"'IAlCODE
AMOUhT
SPfCES
COUNTAGRI
YEAR
ld.

PI< !2

-------------,
I
I,,,

onImilldaod

()EPK !Il.

1'10
ANIMALCODE

FKI FAA"'MING
OEAOIiUM

is
anlr»altotal

PI< !Il.
PIO ftoAN"'''LCODE
TOTAlGODO
SAlEGOOO
PRICEPERUN
R~ENVE

animOllood

PK !Il.
FKI PIO
FKI ANIMALCOOF
FK5 FOOD
fK< DRUGI
FK3 ORUG2
FK2 ORUG3

member
PK !!!!

name
p;nwQfdIplovince
olmphuf
\ambon
,man

snll'l'lollle$bINte

PK iIJll

"'.,.""""
I1rnphuJ
tumbl"ll
"'110
pld
[lltImai
Ite.dmf)nt
spoae$_3nl
tlmmal_rom

II peopfc_"UITI
(UlWmi_daCd
fOOd_nnl
dl'UUI
dtulp
druiJ3
SfMlCM1S_JHH.e
r:wm_PflCe

fooo-""""
mana96_P'ICU
drug_po('.6

Iighl_Pffl""
mpmr_pr-1C8
"thm__l)tlCQ
WC19ht_WSC
number_cost
Pfl(:Q_CO$1

plan'ostimale

PK JLi!1...
pl1>WlC4l
gmphur
IWnbon
VlRage
soil
!Jot11
Pfowtll
plosoll2
proSOil3
planl..1d
plant
planl_lypo
dd
mm
YY'f
Odd
OIM)

om
plant ""'"
Is"'"
IT
t2
13~
ctamkaH
cl'o11llCal2
dlemleal3
waterl
wahW2
.... 10(.1
.... ter4
",.Uer5
plant ralt
plant ralel
Otani ra1e2
ptctnt ra1e3
pl~nlral&4
plant. r-WJS
olanl ralBti
piaul. rate1
e»lal'lt rale8
planl_ralf-9
pl3nl OOSI
pUlnl ralelt
Plant 131&12



'"I 'tIllYl 'Utlm'U91
4 fJ <I Q ~ t! <:t
'lS6 'itYi 'tIllYi 'itYi 'ju.m~&tltJYI

$I $I

'Utl1Jil 'Utl1J'it . " ... .-id int 4 Primary Key
o ... d d

(l1~1J1fl1:J1l'jm'Yl!M~ff1l1

giscode varchar 20
... "" .-

'j'l1 ff'Yll~fllJffl ffll 'j..

.J 1'" .9l1':iH'YI3.5 flHff'jW\Jfl~1l1';il~ AnimaIperson

...
.,j fJ d

'tIllYi "Iltlm'U91
Q fJ t1 <:t

'tI6 'itYl 'tIllYl 'itYi 1'ltl'it~16t1Ylv v
'U81Jil 'U61J'it

id int 4 Primary Key
... 0

'j '11ff 1l11Hl

amphurID int 2 Foreign Key
... 0

'j'l1ffmUltl

varchar 50
.,j 0name - 'b'tl1l11H'l

.J ~ ,.,
9l1H:JfI 3.4 &flHff'jl~'Utl~1l1'jl~ Tumbon

...
I 'tIllYl '118tJ1'U91

'tIilYlfjil~
<:t... fJ d'tI8 i.lYl 1'ltli.l~&tltJYIv $I

'U61Ji.l 'U61Jil

int Primary Key
... 0

id 4 'jm'Hllt.fl8

provinceID int 2 Foreign Key
... w w

'j'l1ff'il~'I11~

.,j 0

name varchar 50 - 'b'tlmUHl

...
I 'tI'UYi 'U0tJ &'U91 ~ TI J <:t... fj d'tI0 ilYi 'tIllYi ilYl 1'ltJil~16tJYlv

-«tl1Jil'U01Jil

... '" '"id int 2 Primary Key 'jl1ff~~111~

.,j '" ...
name varchar 50 - 'b'6~~'111~
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Q. 11UVI 'Ufl'l.J1'Ug'I
<!I ~ <! ~ ~ 4! .ct
110 LtVl 11U~ "VI llU,,::mUVl

SI SI
'\10\1" 'Ufl\lLt

id int 4 Primary Key o QI yJ ~
m~'IJ'U'O..:j TnJ

pid varchar 13 Foreign Key trl'U'l.h:: ~l~';nJ ':i::'ll'1'lf'U

province int 8 111fftij~ 'I11fl

district int 8 '" 0

':i'l1tnlltfltl

subdist int 8 '" 0

'J'I1ff~l'lJrl

village int 8 '" ."s '11ffl11J tn 'U..
anirnalcode iot 2 Foreign Key '" "" ... 0'

1'11ff'll''Uflff~1

iot 4
o cv ~d':

amouot ~1'U1'Uff~1'VlmV~

varchar 30
... 0' ... 0'

species 'W'UlIff~l . "
countagri int 4

0 dd ... 0'
~l'Ul'UUH~l'U'VlmV~ff~l

Q. 11U~ 'U0'lH'Ug'I
<!I ~ • 11il~~~~ .ct

11fl "VI y 11U~~&flU~y
'Ufl1q!Lt 'Ufl1q!"

titlecode int 10 Foreign Key
Q.lOO ~Js

1'11fffll'Ul'11'Ul'lHl

30
..,j

pname varchar '1J'Vt f11:lIPl'm1

psumame varchar 30 'Ul1JfffJrltf11:l911 ns

pid varchar 13 m'U,h::~l~1'l.h::'1J'l'1J''U

mobile varchar 13 i ..,0'l11Jlt1trl'U 'Vl'ifj''W'YI

province int 8 I'll fftij~'I11fl

district int 8 Foreign Key
.., 0

'J'I1fffllUltl

subdist int 8
... 0

111ff 9l1'lJrl

village int 8 .., ."111ffl11JUl'U..

.
.ct i " .g'll'H:I'tl 3.5 flHff'Jl~'Ufl~~l'il~ Animalperson (~tl)
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....
..t ~ "

'IlUA '\I8'IJA'Ug)
Q VI ~ .:t

'Il8 aA 'IlUA a~ 11t1a::WtlAy y
'\I81Ja 'U81Jil

id int 4 Primary Key
. ,.,
,n'fl'U

I !II
fIl91'W 'VI 'W s1lJ•

..t 'i !IIm'iHfI 3.8 tflHff'1.:j'\lt).:j911n~Animaldaed

20intsumcost

20intothercost

20intrepaircost

I

fIlUHnw20intlaborcost

20

20

iot

int

elecri

stallcost

~l(Jl20iotmedicost

~lVl111';;20iotfoodcost

Foreign Key

20

2

iot

int

buycost

animalcode

Foreign Key13varcharpid

Primary Key4intid

....
..t ~ d

'tiUA '\I8lU'\Ig) .... VI d .:t
'ti8 a~ 'IlUA a~ l1t1a::A8t1A

y y
'U81Ja 'U81Ja

year int 4 i'Jm'~~91
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intfood

Foreign Key2intanimalcode

Foreign Key13varcbarpid

Primary Key4id

2

int

.ci 1 "m~H'fl 3.10 flH'ffdl.:J'UV~911dl~ Animalfood

....
.oi YI d

'VUVl 'U8 in'UVl ... YI d ...
'V8 ~Vl 'VUVl ~Vl ~lfJ~~18f.1Vlv y

'U81J~ 'U8'J.J~..
id int 4 Primary Key

o ..,
m\Pl1J

pid varchar 13 Foreign Key m'U'l.h~~l~Tl.h~'lfl"lf'W

int
.., ... w "animalcode 2 Foreign Key 1 'l1'ff'lf 'Wf) 'ff111

int 20
Q

totalgood HClHCl9111lJ

Q
,

int 20
d

salegood HClHCl91'YI'Ult1

priceperun int 20 dlm'Ultl~Vm.btl

l int 20 'ntll~d1lJrevenue

o cv d'd
'\l1'W1'W'ff91TYllIlt1

m~l.:J~ 3.9 lm~'ff~l~'UU~lInl.:J Animaltotal

10intdeadnum

2intfarmming

Foreign Key

Foreign Key

int 2

varchar 13

animalcode

pid

....
'If"Vl 'U8 'Ul'UVl

.fi'8\f~ .fi'81J~
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20int

10intdrug2

10intdrug 1

. "
U1m1lil..n'Um11~£J-:J30

10

int

int

food ani

animal daed

~l'Ud'UUHHW10intpeople_nurn

10intanimal nurn

30varcharspecies_ani

""f)1;jru~m1 I~£J.:j30

20int

varchartreatment

animal

13varcharpid

2

8

int

int

village

tumbon

8intamphur

8intprovince

Primary Key4inta id

\l8'U 1\1Vl
...

'lf~~

species_price

:

.,; "Vll')H'YI 3.11 lf1Hn1W\JeHVl111-:JAnimalestimate

'", 'If"~ \I~'U&'U~ ... W " '"<!.I W "'lI~ t1~ 'lf~~ t1~ 11tlt1~&~fJ~
~~\!t1

'1/
'U~'Ji.l

drugl int 2 111n rns i-titmh ~-:J

drug2 int 2 'll1fffll'J l~tJ1il~.:jn'U

drug3 int 2 111nm11t£Jli'mn
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'"
.,j ~ of

'tru~ 'U8'lJ''\I~
'" ~ I <01

'tr8 t1~ 'I1U~ t1~ ~Ult1~lt)tt~
'" '"'U8'Jil '\16'4'"

id int 4 Primary Key tllfl'UIf)'ilI91:i m~tJ\1 nYi'lf

giscode varchar 20
w '" ..

:i'l1ff'¥11-:JiJlJfflffl91:i
,

titlecode int 10 Foreign Key
Qloo 91-,;!t

:i'l1fff11'Wll1'W l'lfV

varchar 30
.,;

pname 'lffHfl'ill91:im

psumame varchar 30 'WllJ'ffn~If)'ilmm•
pid varcbar 13 Foreign Key m'IJtJ:i~~1~1tJ:i~'lf1'lft.l

mobile varchar 13 'I1lJlm~'IJ 1'¥1:iff'Vn'l
province int 8

...... ...
:i11ff1H1111'1

district int 8 :i'l1'ffUl1flV

,
~l'H~n 3.12 lf1Hff51~'lJV~I911)1~ Plantperson

"", 'I1'U~ 'U8'lJ1'U~
4 fI I 'I1U~fltl~

<01
'118 t1~ ':mJa~nlfJ~

'" '"'U8\1tl 'U81Jtl

farm_price int 20 Til h~t~v'Ult~mJ

food_price int
,

20 fllVllHS

manage_price int 20
.

fllUHHW

drug_price int 20 ' di VrlltJ1'¥1 'If

light_price int 20 rhhHh
repair_price int 20

, , 0

fll9fVlJ'Ul~~

other_price int 20 ' i91' afll 'lf~lVVt.l'l

"
int

0 ...d ,
weight_cost 20 t.ll'H u n Wfll 1'111 \l~'IJ1V

number cost int
0 ... w ..d

20 'ill'W1'WI'ITffI911'¥1~~'lJ1V

int
d

price_cost 20 :ilfl1'¥1'IJ1V

~l'n~~ 3.11 lfl'j·H,.fl~'lJv~l'Il'n~ Animalestirnate (~V)
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4intyear

~1'W1'WUH-:jl'W4int

date

household

harvest

dateplanting

5intrai

30varcharseedplant

Foreign Key

Foreign Key

2

2

int

int

plantcode

plantno

'" • !II
';j111;1'H'lJ'IJ1 'W.,8intvillage

8intsubdist

8intdistrict

8intprovince

Primary Key13varcharpid

'Uf)'U!'UPl

d '\" !II~nnni3.13 lflH1;1';jl~'\JU'lCflln:j Plantplot

.... '!f'U~ 'U6'I.WUPl ... ~ .'" n 4
...

'!f6 a~ 'It'UPl f,'lY1 'ilfJa~lf)fJ~v v
'U6'J'i.'I 'Ua1qf'l.'l

subdist int 8 ';j'l1m>ITu"

village int 8
... • !II

';j111;111lo!'IJ1'W
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""
.,j ~ d

'tilAY! 'UB1.Jl'UYI
~ ~ tI Q

'tiB tlY! 'tilAY! tlYl ~ltltl::lBtlYIy y
'UB\ltl 'UBlqftl

id int 4 Primary Key "l~'U'Ufl.:Jf)l'i i'*ff1'ilflij
pid varchar 13 Foreign Key lCl'U ils ~~ 1\91'1tJ~~'l!'1'l!''U

plantno int 4 Foreign Key ~ l1ml tJ".:JtJ\lf)

fluffl int 10 o iy~ '" d.('il1'U'1'Uf)l',i 'If tJfl'U'Vl~tJ

fluID int 10 o iy~ '"~1'U'1'Ums 'l!' tllfllJ

flufD int 10 ~1'U'1'Uf)l~1,*~mflij8'U'Vl~ 6

.c:i 1 "YIl~H'n 3.15 flH'Cf'il.:J'Utl.:J~ln:J Plantchem

..., 'tilAY! 'UB1.Jl'UYI
... ~ <I c:I

'" ~ d'tia ~Y! 'tilAY! tlY! ~U.Jtl::1BtlY!y y
'UB\ltl 'UB'Jtl

o .... Y <!t

id int 4 Primary Key "l~'U'lJtl-3~'U 't1'U'Yt'1f•
pid varchar 13 m'IJth:: ~l\9lTlh::'l!'l'lf'U

plantno int 4 Foreign Key 'i11""u tJ" ,ul \1f)
I "" '"soilcost int 20 flll~'HJlJ~'U
, .... .(<!t

seedcost int 20 fll'Yt'U~'Yt'l!'
,

hirecost int 20 fl1UH-31'U

fertilizer int 20 fl1~tJ

fevercost int 20 fll""l'Hflijfh.ij~ hfl
,

"" 0 ....invadercos int 20 fll'Cf1'ilfllJf)l~~UmH

int 20
, do Q.I ~

weedcost fl1""l'i lfllJf)l~~'Yt'l!'
, ~ ,

int '"havestcost 20 flllf1'Ulf)tJ'1

int 20
I I

transcost fll'lJ'U'Cf-3

int 20
I , '"parsecost flll'l!'lfl1'hl

int 20 I "sumcost fll~'U'Vl'\.J'i'1lJ•

!

.c:i 1 vYll'jH'YI 3.14 fl'i\l""'il-3'lJtl-3~l'il-3 Plantcost

53



""~ W ' 'If'UVi 'lJ8'lU'lJVI ~ Vj .4 q
'lf8 tlVl 'If'UVi l.1V1 ~Um:::lt:1t1Vl!II !II

'lJ8'ijtl 'lJ81jl.1

id int 4 Primary Key
o ...
~1~'lJ

pid varchar 13 Foreign Key m'U11'.i:::~191111'.i:::'Jj'1'lf'W

plantno int 4 Foreign Key '.i11ff1111~~11~fl..
•

..; 1 "Vll~H'YI 3.17 flHff'.i1~'Utl~~1'.i1~ Planttotal

"", 'If'UVI 'lJ0111'lJVI ~ fJ ''" W .!
q

'lf0 tlVl 'If'UVi tlVl ~ltl":::lt:1t1V1!II !II
'lJ0'ijtl 'lJt:I'ijtl

int Primary Key
o ... ... a r

id 4 m~1J'Utl-3~flllW:::Cf'l'WU~::'W1

pid varchar 13 Foreign Key m'U,h::: ~ 191'111'J::: 'lfl'l1'W

plantno int 4 Foreign Key '.iiffUl1~~l1~fl
OJ

soilrating int
... .. a

4 Foreign Key '.il't fffl '11lJ fJ~lJ fflJ\! '.iW 'Utl~Cf'l'W

salt int 4 '.i11fffll'.i tfi~t1 t1J111~'Wt ~ u

acid int 4 '.i11nm '.itfiCf'ltlt1J111~'W ns Cf'l

rock int 4 '.il1fffll'.ilfi~t1UJl11~'W~fl:r~... ..
other int 4 Foreign Key '.iimlflllW:::~'W

watercode int 4 Foreign Key
... , :

'.i'l1ff'Utl~Ul1M'W1

Vll~l~~ 3.161flHff~1~'lJtl-3~1'.i1~ Plantsoilwater

""~ fj .!
'U'UVI 'lJ0'lU'lJVI "" W d

q

'lf0 1.1V1 'If'UVI ~VI ~U,rtt::WtlVl
!II !II
'lJ0'ijtl 'lJ0'ijtl

int 10 o 'l"~ ..fluff4 \l1'W'1'Wfl1'.i ']$ eJ']$'1f11'V'1
, . .
a ddi91 Q d

chernl varchar 30 'lftlff1'.i tfllJ'VI ']$']$'WCf'l'VI1

4 odd," Q d
chern2 varchar 30 ']$tlffl'HfllJ'VI ']$']$'WCf'l'VI2

~ .ad," Q ,dchern3 varchar 30 'lftl ff1'H nu 'VI ']$']$'WCf'l'VI3

..; 1 " IfI1~HfI 3.15 flHff'.il-3'\Jtl-3~l'.il-3 Plantchern (~tl)
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""
I 'Ir'UVi 'l.I01J!'UVi
"I ~ J 'lrUVlWt1vl

..
'110 £tVl !II !II

~ltlt1~feltlVl
'l.Iel'J" 'l.I0'JD

p id int 4 Primary Key ih~1J~fl1'itl'i~1J1Wfl1'jVi'l1

pid varchar 13 m'\Jtl5~~1I91Jtl'j~'l11'l1'W

province int 10
., ., OJ

'i'Hffll~'HJ\fl

amphur int 10
., .

'i'HffV1LflV

tumbon int 10
OJ .

H1MIl1J Cl

village int 10
., I 'J)

'i'Hff'HlqjiJ1'W

soil int 10
OJ OJ ...

'i'HffClf)'l:JW~\fl'W

soill int 10 OJ .. '"'i 'Hffml1J~ll1J ~1J \J 'jW 'l.If)~1l'W

prosoill int 10 s 11ern 'i lfillilty'l11~'Wl~ 1J

prosoil2 int 10 'i11fffl1'i lfillilW'l11~'W f111l
"

prosoil3 int 10 'i11fffll'J lfilliltu'l11~'U Clflf ~
" "

plant_id int 10 'i11ffutlCl~tlClf).,
plant int 10

OJ ... '"'i'H~'l1'W\fl'Vl'l1

plant type varchar 30 ~ 'W1f.yh~il~fl
dd int 10 1'U~tlClf).,

int 10 ... 4tlmm 11lVUl1 Clfl..

.,j 'J)
Vll1H'YI 3.181m·H'l"il~'\JV~\Pll'il~ Plantestimate

""I 'Ir'UVi 'U01Jl'UVi "" VI J
.... ~ .'ti6 "VI 'Ir'UVi "VI 1U""::l6£lVl

SI SI

'U6\l" 'U6'01"
""havesttota int 10 fH'I~Cl\fl'iJ1J

buyer varchar 30
'J).l ""~t)fVf.lClfH'l\Pl.,

saletotal int 10 tl11J1W~'Ul{J
4

priceperkg int 10 'ilf11l1'Ul{J

int
I

transkm 10 n:m:'Yll~'U'I.H"~

I.. 'r V IVll1H'YI 3.17 ~m,nrn~'UV~\fll'il~ Planttotal (\flV)
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""
4 ~ "

'tiUVI 'tIO'Ul'Ug)
Q ~ t! d

'tiO "VI 'It,"VI tl~ 1 lml:i:ltlfJVI
~tl'lJ"

v
'tI0\ltl

yyy int 10 tJ~tJ~n
cv d d

,
d

odd int 10 1'U'VIlf1'lJlf1tJ1

... dQ d
omm int 10 I~V'U'YUn'lJlf1tJ1

oyyy int 10 tJ~'n'lJl~tJ1

plant_num int 10 ~1'U1'\J h~tJ"n
"

labor int 10 ~1'U1'Ul!H.:I1'U~i '*
int 10 o '1"~'" do'11 ~1'U1'\Jm'.l 'If tJtJ'U'Vl'HJ

int 10 o '1y~ '"12 ~1'U1'Um'.l 'If tJlfllJ

13 int 10 ~1'U1'Um'.l'1,*~mflii6'U'Vl~V

14 int 10 ~1'U1'Ums '1~~tJ'lhm'W

chemical! varchar 30 '.l'l1nms In~ih1J'\11~ 'U!~lJ
"

chemica12 varchar 30 '.l'l1fff)11In~il\1!'\11~'Um~

chemica13 varchar 30 '.l'l1em '.}Inllil\1!'\11~'U ~ ni' ~

int 10
..,: y

water! '.l'\1ff'Ul~ln'\11tJ

.., : tJwater2 int 10 '.}'\1ff'Wl~lf)f1"V~'Jf" )~'YI1'U

water3 int 10
.., :

,}'\1ff'W11l1n'\1'UV~

water4 int 10
.., :

'}'\1ff'Ul1l1n'lJ1~1"

waterS int 10
Q.I: ~

'.l'\1ff'W1~lnVWl

plant_rate int 10
, '" ~ d
fIl!I9l'.ltllJ'W'W'Vl

plant_ratel int 10
, .., 0'<01
m'W'Wli'W'lf•

plant_rate2 int 10
,
fill! 'j\j~1'W

plant_rate3 int 10 ~l~tJ

plant_rate4 int 10 ~lff1,}!fliinl~~ hfl

plant_rateS int 10
,

'" 0 ..,
m ff1 '.lIfllJ m~ ~UlJ" ~

plant_rate6 int 10
, do QJ ~

mff1'.llfl1Jmll~'W'Jf

,
d 'i " ,vn1HYI 3.18 lf1Hff'.ll.:1'UO.:l\9ll'H:JPlantestimate (\910)
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20varchardesc

Primary Key2intidx

'U8Ul'UYI

'"
~fl •

'If'UYI 'lJ8tu'UYI
.Q VI II .cI

'lf8 ~YI 'If.'UYI ~YI '31tl~~'0fJYI
j,I '"'U8lJ~ 'U8lJ~

int
.... Q w 0'

idx 2 Primary Key n1ff"lftJ~ffl'l'J

varchar
,.j Q ... 0'

desc 20 'lf6'lf'Wl'lffll'J

'"
4 fl •

~'U~ 'U6'Ul'UYI
'lfUYlW~~

.cI
'lf0 ~YI '31fJ~~'0fJYI

'" '"'U8"'~ 'U8\1~..
I d .,;

plant_rate7 int 10 mlntJ1f1tJ'J

plant rate8 int 10
I I

m'IJ'Wff.:j

int
I I d

plant_rate9 10 ml'lflfll1:l

plant_cost int 10 ~~~~1I~ftl~11~~'~~u~vl~
,

I

int
d

plant_ratell 10 '.ilm'V1m~'Jl'i)~'Ultl

int il o'd Qplant_rate12 10 1 8'HCJt'Wf)1~'UltJ~~~~1I

.d 1 !II IYl1':iH'fl3.18 m~ffn~'lJ6.:j1l1'.il.:j Plantestirnate (19H))
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"'", 'lI'UVI 'U8'l.1l'Ufi... ~ . 'lI'UVI~"~
...

'lI'8 "VI 11tl"~I8t1V1y y

'U8\1" 'U8\j"
,

idx int 2 Primary Key
cvoo gJ~

I'll fffll'U I'll 'U1'b't)

.!\ ,
varchar 20

00 )I.a
desc 'b't)fI1'UI'll 'U1'lft)

m1H~ 3.24 lm~ff!1~'\Jt).:j91111.:j Type_title

....
.!\ ~ •

'lI''UVi 'U8'UI'Ufi .... ~ , ...
'lI'8 "VI 'II'UVI "VI 11tl"~18t1V1y y

'IJ8\j" 'U8\1" .,
int 2 Primary Key w ., '"idfarrn ';jlHnln'l:ltu~fn1mtJ.:j

.i "varchar 20
., '"farm 'b'tl-c1fl'l:ltu~fn'JmtJ<l

,
UlllHii 3.23 lm~ff!1,:j'\J8~m'JH Type_farm

..... 'lI''UVi 'U8'l.1l'UUl
'lI'UVl¥J,,~... ¥J <I ...

'lI'8 "VI y 11tl"~18t1Y1y
'U8\j" 'U8\j"

int Primary Key .., i"iddrug 2 'J'I1fffn'J 'b'tIl

varchar 20 .!\ i'jl", 1'i 'jIdrugyn 'b'tlfn'J 'b''I1HI lJ 'b'tJl

"'". '1fU~ 'U8'l.1l'UUl
~ ~ J ...... ¥J ''lI'8 "VI 'lI''UVi "VI ~UJa~18f.JYIv y

'U8\j" 'U8\j"

int Primary Key w Jrilidfood 2 'Hi 'CHl1'111n1 'b'

varchar 20 .!\ di "food 'b'tlVm1'J'YI 'b'

.
m1Hii 3.21 1m<lff!W'IJV~911n~ Type_food
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....
.,j VI J

'II'UVI 'U81H'UVI .... VI J ""'lfa "VI 'If'UVI "VI ~l£lt1~!6£1V1'II 'II
'Ua\1t1 'U8\1"

int 2 Primary Key
w "''''''idsoil 5'11ffmllJtl~:lJfflJUHU ~'U• ...

varchar 20
.,j "''''''soil ,}),flml:lJfJ~:lJfflJ\!5 W~'U

....
.,j VI J

'IfUVI 'Ua1H'UVI
Q VJ f! ""'lf0 "VI 'II 'II 'If'UVI "VI lUm~!6£1V1

'U0\1" 'U8\1"

idproblem int 2 Primary Key 'j11nm5!n~ Uty'H1~'U
-

problem varchar 20 ~fltl1~Hf)~'I1~fl i~!f)~rJty'H 1~'U

VlllH~ 3.27 lm~ff~l~'Ufl~Yllll~ Type_soilproblem

20

2

soil varchar

Primary Keyintidsoil

20

2

desc varchar

Primary Keyintidx

d i !))VlT'iH'YI3.2S fll~ff'n~'Ufl~Yll'jl~ Type_water
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'I !II ok Ii) 31 I
ms &'lf~1'UC}I~ &~Uf)

....i g/q.ef iY Q.I" ".d3.7.2.111l'WfflJ1'lff) 'I1ffi'l1if11'.i 'lf~l'UmH'ill'11'Uli'l
'"

'1i~tl.:jt'l.:j'V1:; t1ieJ'W
3.7.2 msesnuuu U1JtJ-WV{lJ i'UU~t'I:; ';ileJf11'J ~~~Uff~~ i'ULlI'W'11t1f)'\IV.:ju~t'I:; milJ'" .

GIg) 9Id d YI ~QI.dl~ Go'

3.7.1.2 ';i~~1JI 'ill'l1 'W1'V1 rrum Ot'l~'V1~l1JeJ'Ul'\I1~';i~tJ1Jl'YWtJ'U l'lf)'\Itllql "'il~ m s

!II " I ""... I liJ 31'Utl\!" U';i~lJ1Wm';iI'lt'lI'lt'lVlU"~t';ieJf)~';ileJ.:jl'U~1~'ll~

3.7.1.3 ';i~~tJ'4'f1'f1"..t'd" tJ ffllJl';im,rl~';ileJ.:jl'UU,,~tJ';i~lJ1W ms l'I"I'I~Vl '~l~eJ

. .
QI V 0 91 eli Q,I QI 0 Y.do

3.7.1.1 ';i~~tJl'I~U"';i~tJtJ 'WVf)'illf)'il~l'l1'l1h11'V1 hlfl1';i'il~fil';i';i~tJtJ V~l'll'11'Ul'V1
"''''

Iums litlJ "11 ut'l1'U u,,:;nl11'W~ff'Yli'l'Wm'll.,rl(h~'VlqIt'I'\Itl-3l~l'l1,rl~

.,j Ii) !II<;3 31 I 31 31 31""., Ii) 31 0

UJV l~tff)~l'UVlqI"Vll-3'l 'f1':itJO'dhlUt'I'd ~'d'ileJ l~l'llm';iVVf)U1J1J';i~tJ1Jffnffhll'V1ffm';i

"1'I~~l'lHm';imll~';i mreerunnneuu utJ.:jvvmllmh'W'l ~-3~V 'tHi

...
a rJ 4

'fU~ 'U61J&'UVI ... ~ , cI
"8 t1~ "u~ t1~ 'lltlt1~l8tl~v II

'U81Jit 'U81Jt1

idx int 10 Primary Key ih~tJfflJ1~f)

.,j 31i31name varchar 20 'lfV~ 'If

., I i i31password varchar 20 ';i'l1ffl'llhl urns 'lfn:1J1J

w ., .,
province int 4 ';i'l1ff'il-3'11'd~

., 0

amphur int 4 ';i'l1ffV11.fWI
., 0

tumbon int 4 ';i'l1ffVll1Jt'I
.,j ... ..

email varchar 30 'lfV VllJt'lUV~l~';iff

I

Vll'al,rn 3.29 l'fll,nyfl-3'\1V-3Vll';il-3 Member
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,
q "..,

mnn 3.10 ""'Ul""?1fl'Ufl~'j:::1J'l.J

~.Wl'io1II'.
111<."....1.

~ftlufWQ~~

~

I'I'lf\h"ru'\Wt~
""",*n'KlilWlpftl "''"UUCl'I:.~~W'WtI1WUjM..,..""......,

"rn 'i ae nu 1J1J...,'U1~e 'j:::1J'lJ

f)1'iflflflU1J1J'i:::1J1J Uff'il~1'Um~ r-I'U1fl 'U

1 , ,,...~ "1 "1 l' " .3.7.3 mreenuuu tl.J\Al1tJ.:jl'U 'U1lJ\Al1tJ~1'U~:: ""ff'Yllifll'iL'Ul~ ~ ~tJ lJVlV.:jlogin

L~l"h::1J1J fll'iVVflU1J1JLlJ'U'jltJ.:jl'U~:::mJ~fll'i'iltHl'UVtlmn'U 2 ff1'U ~fl 'iltJ~l'U~l'UYl'lf 1m:::., ..
" .., ~.4", ... ..,.1

ntJ~1'U'ill'UffVl1 9f~lJ'iltJ'Ct:::mtJ~~.:j'U

1"0 .., " .,. .4"3.7.2.5 LlJ'U'iltJ.:jl'U 'lfffl""'i1J1'Ul~11tJ~11Jf)l'i~'Ct'il'YlHf1l'Hfl'tjVl'i 9HffllJl1f:H'Ul., .,

oQ" QI "1"0 QI Q,I d .d"" QI"3.7.2.3 tlJ\Ams FH1Vl~1'Uft1l1 'l1ffl...,nJ1J'U'Ylmltm:;1VtJ~'UV\!"~1'U ft'il1 1'lf'U

m'tj1l1m~titJ~d''il1 ~V\!?1d'V11m""1~~1~LitJ~ ~'UlJ'Um'iLitJ4d'1I1

3.7.2.4 LlJ'Ufll'i 'lh:::lJ lW fll'i f'm ~n1l n Hf1l'1 m'tj1l '1 1~ffl"" l'uilssu lW rns.,
~~~ ~ Qlc(q~"

~"~'Ct'il~n'U't'I'lfU?1:::~n'Uff'il1L'UL1Jtl.:jVl'U
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N
x = .i=!..._

y , ,

fItllJVi11~ fl{ (fllfl N'U1tl n) ~1mr'W '\.h~f"i1'¢i' mnm 'J1l1U'lJ'lJ'l.J'J::lii'WlJ1ff~'l.J f.Hl l~ eil 'J~lii'W11

'J::'lJ'lJ~ '¢i'~WJ'U1ihh::ff'Vlifll~¢i'1'W~W'l fl~l '\.,I'J::~'lJlfl

3.8.2 ffO~~'~' 'Wtll'Jfftl'hl1tll'J 'l.J'J::lii'W'l.J'J::ff'Vlim~

ffO~~' oM' 'Utll'Jfftl'hl1~tl ~ 1m ~ um'UflW\Pl11"~~h'Ulrl V-:jl'l.J'Wmfl 'jj1'U

'jI ., ..

3.8.1.5 fl1'Wtll'JLlfffl~N""~1Hm::tll1'J1fJ.:!1'WN"
"d ~ q ~ " ...1 a 0 ~ 91 c::. tI
~1'lfU1'lf1ty'Vll'lftylJ11'lJ'W~lJ'J::llJ'Wn'lJ'lJ 30 f1'W~lU'Wtl1U'W ~'lJ'J'I11'j~~f1tln

~ I 0 0 " g1d d' Q I 0 0 ~~

'lJ'J'I11'Jff1'W~1'lJ" ~l'WTU 3 f1'W1\11'11'W1'Vl~~f1tll'J'lJ'Hn'Jff1'W~1'lJ" 1l1'W1'W27 f1'W'J1lJ'Vl-:jff'U

~1'W1'W30 f1'U Ifl Un1tlll'Vlflfffl'l.J'J::'IJ'lJff1'Jff'Wl'VlfYm'JNft~'Vl1.:!m'J1tl'hl\Pl'Jl~uH''l.Jnaii'U 'J:: 'lJ'IJ~::1l1..

Y " 1Y3.8.1.3 f11'Wfl11lJff::fl1tllm::fl111N1fJflfltll1 "lf~1'W
Y A I .,

3.8.1.4 fl1'Wm1lJlJ"fl~f1U'Ufl~'J::'lJ'lJ

3.8.1.1 ¢i'1'Wfl11lJff1lJ1'J(l'U~':!1'l.J'JumlJ

91 Y • 'lAI
3.8.1.2 fl1'Wfl11lJ\1tl~fl.:!'Ufl.:!m'J'Vl1.:!1'W'Ufl~nnunsu

, y

tl,,::ffo~i11 ~l 'Wnn 'Vlfl ff~ 'IJl::'IJ'IJ~.:jiA

3.8.1 11ltlll'lh::LlJ'Wl::'IJ'IJ

mm flff~'lJlmnh ::tlJ'W1:: 'IJ'IJff11ff'Wt'Vlfl'tll'JNft~ n1'1m 'Jltl'hl~ 'J 111m 'J'Vlflfffl'IJ

l::'IJ'lJ lflul ~u 'lJ'IJ'lh::dj'W'l..h::ff'Vlim~'IJ~-:j hhtlmlJflfllJVi':l1~fl{ ~ 1¢i'n1tll'Jflfltl11'lJ'lJ' ~l'Y;fl
'Vl~fffl'lJ'lh::ff'Vli m~'Ufl.:j'J::'l.J'IJ11ff11J1'J fillH1'W' ¢i'~'J.:j~llJ uein 'U~~ fi1l1'W~'l~lm ::~1 -:j~llJ m1lJ

~~.:jtll'J 'lJfl.:!H'l~-:j1'W'I11fl'1I lflu '¢i'fiwm ml1'ii'flmnh::!lJ'W 'l.J'J::ff'Vlifll~m1YrwaJ rseuu 1'W..
y

" I QlClfl1'W~1-:j"lf1.:!'W
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i91 tlfi 11~ tI.:!ru '14u191 'j;)" 1'14 U ff91.:! fl11lJ U91 fl~ 1.:1'.i:: 'H 11,:) 'Ii''tJlJ~ 1 '14fl rilJ.. ~ .. " " .gJl d c:S1 ." -a..l!:$f I QI .:!I~CV'o t

m ff1'UL'U tI.:!L'U'U1l191'.ij 1U lJflUJ 1flUff91.:l11~VlJ~'U'Ullfl1U91 fl911.:1nu inn fl Vll'VH fll9111L~::m ~.:I

thft1'ULri tJ':)I'U'U1l191'j 'il1'U ii'fiTI! fltl11ff91.:!";h oUflll~ii'fil 1mi'L~tI.:Ifi'Ul1J'W ri1'U1l1flU~::t;h'WI~{J':)L'U'U~ ~

Xi

N

x

I d

U'YI'Uff 1'14L'UtI.:!I1J'UlJl9l'.i j1'USD

N
SD = -'--1_=1 _

I .d a , d.d .&
ff1'1-H'UtJ.:!L'U'UlJl91'.i~'1'W (Standard Deviation) ne fI1m~tJ'YIUff91~mfl1'.im::1l1U

~tN,j'Vll~U~~::1Pl1~L~ tJ~L'U'Uitl1l1flfi11\J gm~~fltU91 ~.:!lh 1M''YI'.i1'U11 i91tJm gtJoUVlJ~UI9i~::1Pl1~ ~

L~U':)I'U'Uitl\llflfi1mgum~fltii91L'Vh 191 fl1U1W i~'i)lfl~91'j

.
X U'YIU fi1mi1t11~~fltii91

I Xi U'YIU l!-l~nll~v~'li'vlJ~~~'HlJfl

"~ 0 v ~
U'YIU 1I1U1'U~tll.J~'YI.:!'HlJ91
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~a9lU1111V'U'YI16ii~'fl~a9lt'Q~{I1!V{I~r£1I tiv 287 ± 39 fil"fli'1J91v I'; (9)nl-3~ 4.1)

~1'U~'U 'lJ'Urns ~a9t91v , i' 'Uti 'j~I..fl'YIfll'j~~91U1111911-3'1 iiTlll1JU9In91l.:j

n'U'Y1H'ffii~t)dvlihrtl1hrity (p :s 0.05) hHJ'lh~t.fl'Vlfln~a9)U1111ITlii ii~'U'lJ'Um~fJ1Jln~r£lI

tiv 2,324 ± 479 1J1'Y191vIi iheumrns ~a9)1I1111tTliiv'U'Vl~6ii~'U'lJ'Um ~tJ~ 1,706 ± 279 111'Vl91V

Ii tI'j~lfI'YIfll'j~ii9lU1111V~''U'j~'I1'h-3t1i'lJIt1~{I'U ii~'U'lJ'Um~fJ~ 1,432 ± 4141J1'V19lvii tI'j~lfl'VI

fllH~a9lU1111V'U'VI16ii~'U'lJ'Um~{I'!vtJ~"lll tiv 1,134 ± 991J1'Y19lVI'; (9tl'jl~~ 4.1)

~ l'U'j ltJ'~ 9lv,i' 'Uti 'jeinnm m a 9tH11119l1~'1 ii flll1JU9) fl9l1.:jn'U'VI1.:j

ff(i91VVl-3iit! {I~h flty (p ~ 0.05) 111tJtI 'j ::l.fl'YIfll Hla9lU 1111tTlii ii 'j 1fJI~m ~fJ9lV I i ~1J1fl~~l1
fiv 4,673 ± 1,000 1J1'Y19lVIi tI'j::l.fl'YIfll'jHa9tU111JITliifl'U'YI~6 ii'jltJI~m~tJ9lvlitiv 4,493 ± 653

1J1'V191vIi tI'j~lfI'VIfll'jHii9tU1111V~' 'U'j~'I1';h~tli'11ttl~fJ'Uii'jltJI~m~tJ9lV I i~4,287 ± 875 1J1'Y19lV

Ii u,,:::tI'j::t.fl'YIfl1'jHii9tU1111V'U'YI~6 ii'jltJI~m~{I'!V{I~r£lI fiv 4,056 ± 658 111'V19lVIi
o

(9tl'jl~Vi 4.1)

.1 "" ... v "4.1, 1.1 1J'j~lfI'YIfll'j ~'fl9t'UV-3'W'lf'Ul1t~1

~1'U ~'fl~ii9l~1J I i' 'Uilseumms ~~91U1J1J~l~'1 iiTlll1JU9In~1~n'U'YI1-3

ff(i91vVl-3iiumhflty (p:S 0.05) 111{1t1'j~l.fl'YIfll'j~a9lU111HTliiii~,,~a9lt'Q~tJ1Jlfl~r£1I flfl 354 ± 66

fil "ni'1J91v' oJ tI'j~t.fl'YIfll'j ~a9)lt1111lTliiv'U'YI16ii~'fl~a9lm ~{Itifl 328 ± 67 fii'flni'lJ91v''; tI'j~l.fl'YI

fll'j~a9tU1111VV''U'j~'I1'h:jtli'11ttl~m.Jii~'fl~a9tt1l~tJtiv 310 ± 55 fii'flni'1J~fl'i U'fl::tI'j~t.fl'YIfll'j
"

.ot
4.1 Nllfl1~fHllll

lJ11lTl'jl~,.r '11uilffo91hw' -Nfl1'j"n~ilm ~{1 U,,~riTI.Hri{l~l'lJ'U 1J111'j! 1'U 111fJUl1<Jnn 'jl{1-31'U
v

flflm~'U 3 ril'U~~U

I

.otunn 4



~1'U 'j ltl i~~'Vl~ ~V1 i1'UtJ'j~ umms N~lIU'U'lJlOll-!1'11liijf1111JUlIfiIOlVl

n'U'Yll..'l~il~6~1'lijl1tJrilfity (p ~ 0.05) 1~tJtJ~~!fl'Vlm'jN~lIU'lJ'U8'U'Vl~ V ij'JltJl~~'Ylnl'Q~tJIOl6 1i~
1Jlfi~~~;iv 2,449 ± 825 'IJl'Yl~vii tJ~~tfl'VIf1l~rI~lIU'lJ'lJt~lifl'U'Yl~6 ij'jltJ1~~'Vl~m~tJlOlvii;iv

2,348 ± 551 'IJ1'VlIOlV'i t1'j~~fl'Ylf11m~"u'U'Uv~l'U'J::'I1il..'ltli''UttJ~tJ'Uij~lvi~ff'Yl~m~UIOl~' i~~ .
2,342 ± 518 'IJ1'YllOlviiU~~tJ~::lfl'VIf1l'JN~lIU'U'Ulflij ij'jltJ'~~'Vlnm~tJ,rvtJ~~~ ;iv 2,309 ± 501

Ul'Vl~vii ("nl..'l~ 4.1)

... 1 Cl ~" d4.1.1.2 lJ~::!fl'Ylm~r-l~1I'lJV,:j'V'l'lf'lJ11LlT'UtJ1

~1'U~~ ~~lI~V 111uihetrm m ~rI~lIU 'lJ'lJ~Vl'1 ij~ 111JUlIn~ l,:jn'W'Yll,:j

~i1~v~l,:jij,rmhfity (p ~ 0.05) 1~tJ'lh~!fl'Ylnl'm~lIU'lJ'lJL~li ijrl~rI~lIm~tJ1Jln~~~ flV 323 ± 30

fil~ni'1J~~ 1i th~Lfl'Ylfll~~~"U'lJ'lJL~lifl'U'Yl~6liN~~~lIm~tJ;iv 316 ± 46 fil~ni'1J~v 1i iheinn
fll'm~lIU'lJ'lJv~i'W~~".dl,:jtli''lJLtJ~tJ'UijN~~~lIm~fJ;iv 306 ± 36 fil~ni'1J~v'1 U~~t1':i~Lfl'Ylfll~

~~~U'lJ'Ufl'W'Vl~6ijN~N~lIm~tJ'wvtJ~~~;i6 284 ± 64 fil~ni'1J~v1i (1I1~1,:j~ 4.1)

~1'U~'W'J'Wmr ~~lIIOlV, i1uilsernnm s rI~"U'U'U~ N'1 ij~111JUlln~H

n'U'Vll,:jffi1~V~Hij,rtJrilfity (p ~ 0.05) l~fJtI'n:1fl'Ylfll'JN~lIU'U'lJL~ij ij~'U'J'Wl'Q~U1Jln~~~

;i6 1,898 ± 365 'lJl'Yl1Ol6ii tJ~~!fl'Vlm'JN~lIU'lJ'ULflijfl'W'Yl~6 ij~'U'J'Um~tJ~ 1,766 ± 160 'lJl'YlIOlV

1i tJ~~~fl'Ylfll'jN~~U'lJ'UV~t'W~~'I1il,:jtJi'tJ1t1~fJ'U li~'U'J'Um~tJ~ 1,637 ± 189 'Ul'Yl~61i t1~~tfl'Vl
m'jN~\pHl'U'Ufl'W'Vl~Vij~'W'J'Wm~mrVfJ~~~ ;iv 1,253 ± 27 'lJ1'VlIOlVi i ("l'jl,:j~ 4.1)

~1'U 'jlU ,~~V'i1'UtJ'j::lfl'Ylfll'j N~ml'lJ'lJlOll'l'1 ijfl111JUllfi~1,:jn'U 'YlH

ffi1~mh.:jii,rtnhfity (p :5 0.05) l~tltI'j::lfl'Ylfll'jN~lIU'lJ'Ul~ii ii'jltJi~m~tJlP'iv"i~1Jln~~~

flV 4,208 ± 391 'Ul'VlIOl~1itJ'J~!fl'Ylf1l'jrl~lIU'U'Ul~ijfl'U'Yl~6 ij~ltJi~m~tJlOl~1i;iv4,115 ± 595

'IJl'Vl~V1i tJ~~t.f)'V1ms N~lIU'U'Uv~1 'U'J~'I1il-!ltJi''ULtI~tJ'Uij'jltJi~m ~VI.iv1 i~ 3,972 ± 474 'Ul'VIlOlV

1i U~~t1'j~lfl'Ylfll'J~~lIU'U'lJ8'U'VI~V li'jlfJ'~m~tI1!vtJ~~~ ;iv 3,703 ± 834 'Ul'VlIOlV1i
cl

(1I1'JH'Yl4.1)

~ltJ'ntJ 1~~'Yl~~61it 'Wils ~U'l'Ylms ~~~U'lJ'lJ~l,:j'1 'liij~11'lJU~n ~l-:jq

n'U'Yll,:j~il~6~1-:jijl1tJ",hfity (p ~ 0.05) 1~tJ'I.h~t.f)'Ylfll~~~lIU'lJ'lJfl'U'Yl~6 ij~ltJ'~~'Ylntll~tJ~fl 'i~
lJln~~~;i6 2,908 ± 555 'lJ1'Vl~61i 1h~~fl'YlfllH~~~U'lJ'lJ6~1'U~~"dHtJi''lJ~tJ~tJ'Uij~ltJi~~'Vln

m~tJ~~ li~ 2,893 ± 812 'lJ1'V1~61i 'lh~~fl'Ylfll'H-l~lIU'lJ'lJ1~ijfl'W'Yl~6 ij~ltJ'~~'Yl~m ~fJ~6 i';;i6

2,892 ± 944 'lJl'VI~61'; U~nh~t.f)'Vlfll~~~lIU'lJ'lJL~ij ij~ltJ1~~'Yl~m~m!vtJ~~~ ;iV2,734 ± 887

'IJl'Yl~V11 (m'H~~4.1)
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~1'U ';ilt1 '~f!'Yln ~V , ~1'Ull';i:::lfl'Ylf)U Hii~u 1111~1'l~ il1iifll1lJU~f)~1'l

n'lJU91f)l'll':lfi'U'Yll~ffi)9ivlh~iiumY1rity (p ~ 0.05) hwll'l:::1fl'Ylfll';iHii91U11Uflii ihltJi~f!'Yliim~tI

~V '~~lJ1f)~~flflV 3,096 ± 91 0 1J1'Yl~tli ~ 1l';i:::Lfl'Ylfll'lHii91U11111'fln~'lJ'Yl16n'.llt1 1~,,!'Yliim~tJl'lv

, ~fiv 3,051 ± 1,328 111'Yl~v'i 1l'l::lfl'Ylm';iHii~U111Jvdl'U'.l:::wh'lui'111U~tJ'lJiJ'lltJ '~ff'Ylnm ~tI'" .
~v,~~ 2,572 ± 919 111'Yl~V'~Lm::U';i:::Lfl'YlI11';iHii91U1111~'U'Yl16iJ';i1tl'~f!'Ylnm~tI'!vtl~f!~ flV

2,479 ± 820 111'Yl~V'~(~l'n~~ 4.1)

o.~ t ~ OJ 0 OJ ,. .. I .oC:l d d Q.cd. d a
'CI'(l~Vtll~:u'Utlff1flty (p ~ 0.05) &~tllJ'.l:::m'Ylm';iH"91U111Hfl:U:UH"H"~~'il"tllJ1f)'Yl,,!~ flV 3,714 ± 366

fihf)f:u~vi~ lld:::&fl'Ylm';iHn~U111Jl'fliJ~'U'Yl16liH"Hn~m~tlflV 3,409 ± 625 fil"f)f:u~v'~

llnafl'Ylm';iHn~u1111vQi1.J';i:::'H'h~llf11111~tI'UiiH"Hn~m~tlflV 2,936 ± 450 fii~f)i'lJ~V'~ 1m:::

1l';i:::1fl'Ylm'mn~U111J~'U'Yl16ii~mHii~1'il~m!VtI~~fl flV 2,783 ± 268 rn"f)flJ~V'~ (911';i1~~ 4.1)

~1'U~'U'VJ'Ufl1';iHii~~'tI i ~1uilsemnms Hn91U1J11~N~ ii 'fll1:UU91f)~1~

n'W'Yl1~'CI'i)9iV~1~iJUtlff1fi'ty (p ~ 0.05) hwll';i:::lfl'Ylf)1';iHn91U11111'flii iJ~'W'VJ'Um~tJlJ1f)~f!fl

flV 2,973 ± 379111'Yl~vii 1l';i::lfl'Ylm';iHii911L11111'flii~'W'Yl16iJ~'U'VJ'Wm~tI~2,839 ± 366 1J1'Yl~V

i~ U';i::lfl'Ylfll';iHii91U1111v~l'U';i:::'H':h~uf11Lll~tI'U iJ~'U'VJ'Um~tI~ 2,375 ± 299 1J1'Yl~V'l~U'i:::1fl'Yl

fll';iHii~U1111~'U'Yl16iJ~1.J'VJ'Um~tI'!~JtI~,,!fl flV 2,070 ± 246 111'Yl~V'~ (~1';i1~~ 4.1)

~11.J';i1tJ,~~V1~1'UU';i:::Lfl'Ylfll';iHii~U1111~l~~ iJ'fll1:UU91f)~Nn1.J'Yl1~

'CI'i)9iV~l~iJU tlfflfi'ty (p ~ 0.05) lfltJll';i emnrns Hii91U11111'fliJiJ';i1tl '~11l~tI~V' ~~lJ If)~ f!~

flV 6,110 ± 1,050 111'Yl~V'~ 1l';i::1fl'Ylm';iHii91u1J1Jl'fliJ~'U'Yl16ihlt11~m~tJ~ V1~fiv 5,691 ± 1,356

1J1'Yl~V'~ ll';i::lfl'Ylfll';iHii91U1111V~l'W';i:::'H'h~Uf1JLU~tI'UiJ'.llt1 i~m~tI~v 1~~4,814 ± 1,064 111'Yl

~vi~ U,,:::1l';i:::lfl'Ylfll';iHii~U1J1J~1.J'Yl16 ii';i1tl'~m~tI'!VlJ~f!fl flV 4,550 ± 809 111'Yl~V'~
o

'"(911';il~'Yl4.1)

:

4.1.1.3 1h:::~fl'Yll11dHn~'\J'tI~Yl'lf,r1.Jff1ll:::'Hcr~

~l1.JH~ Hn~~'tI i~i'Ull'i:::lfl'Yl ms Hn~mJ11~l~~ iifr:n:UU~f)~1~n1.J'Yl1~

..
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~lU ¢l'W12U~fl' S '\J fl~fl~1J'Jt~~h! iir111lJ U~ fl~ 1~flU 'Vll~ffi)~ VV1-!lii

UtJ"Ylt1t1J(p s 0.05) l~Ufl~1J'Jt~~U~ 6 'il~ij¢lh!12h!fl1'jr-4~~m~tJlJlf)~~~fifl 2,444 ± 321 1Jl'Vl~fl

i1 fl~lJ'l1~~'W~2 'il~iilPl''W'VJh!fl1'jNil~m~tJfiv2,440 ± 460 1Jl'Vl~fl'1 fl~1J"l1~~U~7 'il~iilPl'h!'VJu

fl1'jN~~m~tJfifl 2,352 ± 492 1Jll'l~fl '1 fl~1J'l1~~h!~ 17 'il~ijlPl'h!'VJ'Wfl1'jN~~m~tJfiv2,208 ± 515

1Jll'l~Vil f)~lJ"l1~~U~ 22 'il~ii~U'VJ'Wfll'jNil~m~v;jfl 2,171 ± 5891Jll'llPivi1 fl~1J"l1~~U~41 'il~

ij¢lhl'YJhlm~Nn~L\l~tJt1V 2,112 ± 635 1Jl'YlIPiU'~fl~lJ'1[~~h!~ 49 'il~iJ¢l'Wl1h!f)1'JNil~m~v

fifl 2,093 ± 610 1J1l'l~U'~ fl~1J'I!~~h!~ 40 'il~iilPl'h!'VJUfl1'jN~~m~u;jfl2,030 ± 464 1J1'Yl~Vi1

fl~lJ'l1~~h!~ 4 'il~ii~h!'YJh!fl1'jN~~m~vfiB 2,025 ± 439 'Ul'Yl~B'i f)~lJ'lt~~U~ 35 'il~ij

~U'¥JUfl1'jN~~m~tJfifl 1,952 ± 608 'Ul'Yl~U'1 fl~lJ'Ii~~h!~ 56 'il~ijlPl''W12Ufl1'jN~~m~fJfiB

1,940 ± 447 'Ul'Vl~fli 1 fl~lI'lt~~U~ 25 'il~ii~U'VJUfll'jNil~m~vfiv 1,641 ± 504 'Ull'l~fl 11 fl~1J

'lt~~'W~ 18 'il~iiJlh!12'Wfl1'jNil~m~vfifl 1,570 ± 465 'Ull'l~Vi1 f)~lJ'l!~~U~ 24 'il~iilPl'h!12'W

fl1mil~m~fJti'BfJ~~~fifl 1,461 ± 325 1J1l'l~B1i (~l'jl-!l~ 4.2)

~lU 'j lV 1~ ~B' 1 '\JB.:Ifl~ lJ'Jt~~'Wijr1111JU~ f)~ 1-!lflU l'l1.:1ffi)~v Vl-!lij

t1u~hfit1J (p ~ 0.05) l~Uf)~lJ'l1~~U~ 7 'il~ii'jltJ'~m~V1llf)~~~fiB 5,068 ± 954 inn-ie Iif)~lJ
'l1~~U~2 'il~ii'jlVi~!\l~U;jB 4/)75 ± 1,050'Ull'l~f1'1 fl~1J'l1~~'W~4 'il~ij'jlul~m~vfiB 4,923 ± 545

1Jll'l~U'i fl~lJ"l1~~U~ 35 'il~ii'jlU1~mgfJfiB 4,845 ± 765 1J1l'l~B'j fl~lJ"l1~~h!~ 6 'il~ij'jltJi~

!Q~UfiB 4,797 ± 514 'Ull'l~V'1 fl~1J'1[~~h!~ 56 'il~ii'jlfJ'~m~ufiB 4,755 ± 785 'Ul'Yl~tl'1

~lU r-4~r-I~~~Vi i '\Jv~mi1J'Il~ ~'Wiir1111JU~mh~fl'U'VlH~()~fl~H ii

irtHYlt1t1J(p ~ 0.05) l~afl~1J'I1~~h!~ 2 'il~1,rNClN~~m~mJ1fl~~~fiV 389 ± 97 nhflr1J~Vi1

f)~1J'Il~~h!~ 7 'il~1,rN~Nil~m~tJfiv 388 ± 75 nhflr1J~Vi1 f)~1J'lt~~'U~ 4 'il~i,rr-4~N~(Pll~~tJfiv

384 ± 31 fihfli'1J~fli1 fl~1J'I1~~h!~6 ij~l,rHC'lN~~IQ~tJfiv 382 ± 52 nlClf)r1J~fl'1 f)~1J'll~~h!~

56 'il~1,rN~r-4~~m~fJfiv 366 ± 52 fil~flr1J~Vl1 fl~1J'l1~~h!~ 40 'il~i,rN~r-4~~m~fJ;jfl 365 ± 41

fil~flr1J~fl'S fl~1J'I1~~h!~35 'il~1,rNClN~\PHQ~UfiV356 ± 58 fil~flr1J~V'i fl~1J'l1~~h!~ 17 'il~

1,rNClN~\PU~~afiv348 ± 52 filClflr1J~Vii fl~1J'l1~~h!~ 22 'il~1,rNClN~~m~vfiv 337 ± 68

fil~flr1J~Vii f)~1J'l1~~h!~49 'il~i,rN~N~~m~tJfifl 332 ± 24 fi1~flr1J~flli fl~1J'lt~~h!~ 25 'il~

1,rNClN~~m~ufifl 328 ± 79 filClflr1J~v 11 fl~lJ'1[~~'W~ 18 'il~1,rN~r-4~~m~vfifl 318 ± 62

fi1ClflrlJ~fl'1 f)~1J'I!~~U~ 41 'il~i,rNClN~~m~ufifl 298 ± 46 fihflrlJ~flii fl~1J'1[~~'W~24 'il~

1,rN~N~~m~tJti'flu~ff~fifl 274 ± 25 filClf)r1J~V'i (~l'jl.:1~ 4.2)•

I A d ...1 .o!!t gJ "4.1.2.1 fl~1J'l(~Wl'W'Vl1J~fl'Vi')j''\J111'ill
• "'II q,
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I ~ 4 d_1 ~ Y d

4.1.2.2 n"llJ'l1~fl'U~lJ'VllJ~n'W'll''lJ11mlJV1

~1'U fH'l Hfi~1'1V, oj '\J~Hn,il.J'Jj'fl~uiifl11lJ Uflnl'1HflU 'Vll'H,.i)~vtjNii• •
lrtJffl~t)! (p ~ 0.05) 1~tJn~lJ'l1~~'W~ 6 \)~'l,rH~Hil~m~VlJln~"l~flV 359 ± 27 nhln1lJ,)v'1i

n~lJ'lt~~lJ~ 4 'II:::1,rH~Hill'lm~tJt1v356 ± 18 n1~n1lJ~v1i n~lJ'l1fl~lJ~ 7 'II:::'l,rH~Hil~m~tJflV

348 ± 42 n1't'1n1lJ~v'1";n~lJ'It~~lJ~ 2 'O:::'l,rH't'IHill'lm~tJflV342 ± 19 nhn1lJ,)vii n~lJ'l1~~lJ~

17 \):::1,rH't'IHill'lm~tJt1v335 ± 16 nhln1lJl'1v'1i ncilJ'll'~~lJ~ 40 \):::1,rH~Hil~m~tJflv 326 ± 37. .
fn"'n1lJ~V li n~lJ'l1~~lJ~ 49 \):::1,rH't'IHill'lm~fJflv326 ± 9 n1~n1lJl'1V '1i n~lJ'l1~~lJ~ 35 \):::1,r

H~Hill'lm~tJflV 302 ± 20 n1~n1lJl'1v'1i n~lJ'l!~~u~ 56 'il:::l,rH"'Hil~m~tJflt) 300 ± 11 n1",n1lJ

I'1v'1i n~lJ'l1~~lJ~ 22 'II:::1,rH"'Hill'lm~tJflv285 ± 20 n1",n1lJ,)v'1i n~lJ'l1~~lJ~ 25 'II:::'l,rH't'IHill'l

m~tJflV 280 ± 18 nhn1lJ~V ii n~lJ'It~~lJ~ 18 'il:::i,rH~Hil~m~vfiv 279 ± 23 n1't'1n1lJ,)v 1..;

ncilJ'll'fl~'U~ 41 'il:::i,rH"'Hil~m~tJt1t) 268 ± 36 n1",n1lJl'1v'1i ncilJ'll'~~lJ~ 24 \):::i,rH't'IHil~m~tJq q q q

-UVtJ~~~flV268 ± 6 n1't'1n1lJ~vl..r (l'll'jl.:J~ 4.2)

~ru 'jltJ '~~'Vli,)v 1";'lJv.:Jn~lJ'l1~~lJiifl'JllJU~ n,)HnlJ'Vll.:J ~i)91vvl.:Jii

lrtJ~h~t)! (p ~ 0.05) 1fltJn~lJ'l1fl~'U~ 4 \)~ii'jltJ'~~'Vlim~tJlJln~~~t1V 2,898 ± 665 'Ul'Vl~Vi~

n~lJ'l1fl~'U~ 35 \):::ii'jltJ'~~'Vlil\1~tJt1V 2,893 ± 1,0381J1'Vl,)v'1i n~lJ'l!~~lJ~ 25 \):::ij'jltJl~~'Vli

l\1~tJfiv 2,876 ± 1,074 'Ul'Vl,)vi"; n~lJ'l1~~'U~ 56 \)::ii'jltJl~~'Vlim~fJflv 2,816 ± 960 'Ul'Vl')vii

n~lJ'l1~~lJ~ 7 \):::ii11V'~~'Vlnm~tJfiv 2,716 ± 1,031 'Ul'Vl,)vi"; n~lJ'l!~~'U~ 18 'O:::n'nv1~~'Vln

m~tJflV 2,586 ± 1,102 'IJl'Vl')V'1";n~lJ'l1~~'U~ 2 'O:::ii'jltJl~~'Vl1illl~fJflV2,534 ± 831 'IJ1'Vl,)v'1i

n~lJ'lt~~lJ~ 24 'II:::ij11tJi~~'Vlim~tJflV 2,458 ± 637 'Ul'Vl')V'1";n~lJ'l1~~lJ~ 40 'O:::ihltJi~~'Vl1i

1'Q~tJflV2,425 ± 617 'IJ1'VlI'1V'1i n~lJ'lIfl~'U~ 17 'O:::ii'jltJ1~~'Vlih'il~tJflV2,354 ± 850 'IJl'VlI'1V'1i
n~lJ'l!~~'U~ 6 'II:::ii'ntJ'~~'Vl1im~tJt1V 2,352 ± 510 'l.J1'Vl~Vlin~lJ'lt~~lJ~ 49 'O:::ij'jltJ'1~~'Vl1i

m~Vt1V 2,217 ± 656 'Ul'VlI'1V1~n~lJ'lI~~lJ~ 22 'il:::ii11tJl~~'Vlim~tJflv 2,052 ± 635 'IJl'Vl~V1~

n~lJ'l1~~'U~ 41 'il:::ii11tJ'~~'VliLll~m!VfJ~"l~t1V 1,920 ± 618'Ul'Vl,)v1";

n~lJ'l1~~lJ~ 17 'II:::n11tJ1~m~vfiv 4,562 ± 740 1J1'Vl~V1ln~lJ'l1~~lJ~ 25 'II:::n'nvi~m~vfiv

4,517 ± 1,2271J1'Vl')vil n~lJ'lI~~'U~ 40 \):::ij'nvl~lll~vfiv 4,455 ± 566 'Ul'Vl')Vil n~lJ'Il~~lJ~

49 \)~ij)ltJl~m~tJflfl4,310 ± 635 'Ul'Vl')flii n~lJ'l1~~lJ~ 22 \)djnfJ'1~l\1~tJflV 4,223 ± 814

'Ul'Vl~Vil n~lJ'l1~~'U~ 18 \)~ij'nv1~m~vfiv 4,156 ± 1,026 'Ul'Vl~Vi~ n~lJ'l1~I~'U~ 41 'II:::ij. .. ,
, ~ ~ ~ '" , .Q d d~" d j) d «!:t'jltJ ~l'iHWflV4,032 ± 693 'IJl'V1~V'j mllJ'l1~~'W'Vl24 \)~lJ'jltJ &~l'iHWlJVtJ'Vl~~flV3,919 ± 559

'IJl'Vl~V1"; (~11N~ 4.2)
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~l'U'jlV 1~"lVli~6 11'\JV~f)~1J'~~lJ nf>ldl1JU\9lf)~NnlJ'Yl1~ff()~VV1'lii

t1fJfflrl\\j (p ~ 0.05) 1~Vf)~1J'Il~~'U~ 6 'il::ii'jlV1¢i'''l'V1itl).~fJ1Jlf)~~flfiV2,647 ± 369 1Jl'Vl~V11

f)rl1J'lffl~lJ~ 7 'il:;ii'jlv'¢i'ffVlim~vfiv 2,400 ± 5861J1Vl~V11 f)rl1J'lf~~lJ~ 4 'il::ii'jlv1¢i''ff'V1im~vq q q q q -4\

flfl 2,393 ± 170 1Jl'Yl~V'~ f)~1J'l!~~lJ~ 49 'il::ii'jlV1¢i',,!Vlijt~~tJflV2,325 ± 283 1Jl'Yl~fl11f)Q1J'l1~
~lJ~ 17 'il::iijlv1¢i'''l'Ylijm~vflv 2,273 ± 433 1J1'V1~fl'1f)~1JGJ1~~lJ~40 'il::ii'jltJ'¢i'''l'Vlim~vfifl

2,257 ± 333 1Jl'Yl~V111 f)~1J'l!~~lJ~ 35 'ildhlV'~"l'Ylijm~vflv 2,182 ± 478 1JlVl~fl11 f)~1J'll~~lJ

~ llJ ~unu ~fl1~'\Jfl\If)rl1J'l(~ ~ u ii fl111J11~ f)~ 1-3nu 'Vl1-3ff()~ flVl-3 ii. . "
iru"hrl\\j (p ~ 0.05) l~Uf)~1J'l1~~lJ~ 2 'il~ii~lJ~lJm'jH~~tl).~U1J1f)~~~fi6 2,357 ± 136 1Jl'Yl~6

1~f)~1J'l1~~lJ~ 4 'il::ii~lJ~lJm'jH~~m~ufifl2,240 ± 251 1J1'Vl~fl1~f)~1J'l1~~lJ~ 7 'il::ii~'U~lJ

m'jH~~m~ufi6 2,130 ± 217 1J1'Yl~fl'1 f)Q1J'l1~~'U~17 'il::ii~lJ~lJm';jH~~m~ufifl 2,080 ± 365

1J1'Yl~fl1~f)~1J'Il~~'U~ 6 'il::n~'U~lJmjH~~m~ufifl 2,014 ± 350 1J1'Yl~fl'1 f)~1J'Il~~'U~ 56 'il::ii

~'U~'Ufl1jH~~L'il~Ufi6 2,003 ± 498 1J1'Vl~fl'l f)Q1J'Il~~'U~ 40 'il::ii~'U~'Ufl1HI~IPlL'il~Uflfl

1,986 ± 265 1J1'Vl~6'1 f)~1J'Il~~'U~ 49 'il::ii~'U'VJlJfl1HI~lPlm~ufi61,912 ± 268 1J1'Vl~fl'1 f)~1J

'Il~~'U~ 22 'il::nl'l'lJ~'Ufl1';jH~~m~ufifl 1,762 ± 358 1J1'Yl~6'1 f)~1J'Il~~'U~ 41 'il::nl'l''U'I'l'U

fl1'H-I~IPltl).~tJfifl1,755 ±4491J1'Yl~fl11 f)Q1J'Il~~'U~35 'il::ii~lJ~'Um';jH~lPlm~Uflfl1,741 ± 462

1J1'Vl~fl'1f)Q1J'Il~~lJ~ 18 'il::iil'l''U~lJfl1jH~lPlm~UflV1,693 ± 350 1J1'Yl~fl'1 f)~1J'l1~~'U~25 'il::

n~'U'VJ'Ufl1jH~lPlm~ufiv 1,662 ± 185 1J1'Yl~V'1 f)~1J'l1~~lJ~ 24 'il::iil'l''U~lJfl1jH~lPlm~U

U'VCJ~"l~fl6 1,567 ± 2831J1'Yl~fl'1 (1Pl1j1~~4.2)

~ 1'Uj 1V,~~ fl1 1'\Jfl'l f)~1J'Il~~'Uij fl'J11JttlPlf)~ H n'U'YlHff()~VVH ii

irCJff1rl\\j(p ~ 0.05) l~CJf)~lJ'Il~~'U~ 6 'il::ijj1CJ'1~m~V1J1f)~"l~fi6 4,661 ± 347 'l.J1'V1~611 f)~1J

"l1~~'U~4 'il::iij1V'~m~Vfl6 4,633 ± 240 1J1'Yl~6'1 f)Q1J"l1~~'U~7 'il::ii·.i1CJ'¢i'm~vflv4,529 ± 546

1J1'Yl~fl11f)Q1J6J1~~'U~2 'il::ii'nv'~m~vfifl4,441 ± 247 1J1'Yl~6i.1f)~1J'l1~~'U~ 17 'il::ii';j1Vi.¢i'

m~VflV 4,352 ± 2041J1Vl~fl'11 f)rl1J'lf~~'U~40 'il::nj1CJ'¢i'm~vflfl4,243 ± 4861J1Vl~fl'1 f)rl1J• • •
"l1~~'U~49 'il::ii'jltJ'~m~CJfi6 4,237 ± 1l21J1'Yl~fl11 f)~1J'l1~~lJ~35 'il::ii'jltJ'¢i'm~vfiv 3,923 ± 256

1J1VlflV'1'if)~lJ'Il~~'U~ 56 'il::iijlv'1~m~vfiv 3,898 ± 144 'l.J1'V1flfl'1'if)~lJGJ1~~'U~22 'il::ij'jlCJ1~

m ~VflV 3,711 ± 264 1Jl'Yl~V11 f)~1J6J1~~'U~25 'il::ii'jlV'~m~tJfiv 3,634 ± 235 1J1'V1~V'11 f)~1J

"l1~~'U~ 18 'il::ihlV'~m~VflV 3,624 ± 294 'lJl'V1~V'1 f)~1J"l1~~lJ~ 41 'il::ij';jlv1~m~CJflfl

3,489 ± 471 1Jl'Yl~VI11f)Q1J'l!~~lJ~ 24 'il::ii'nv1~m~fJU'vv~"l~fiv 3,482 ± 82 1Jl'Vl~V11
,

(lPll'jH-fl4.2)
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~ 1'Us1(Ji~~tJ i i 'UtJ':)fl~lJ'Ii\9l ~'U iifl11lJ lllVlfllPil-3n'U'YI1.:)tYi)~ tJVl-3lJ

urnhl'ity (p SO.05) lVl(Jf)~lJ'l1~~'W~ 17 'il:::ii'JlfJ'~m~tJlJlfl~~\9lfitJ 5,137 ± 1441Jl'YI~tJii fl~lJ

'l1~~'W~ 35 'il:::ii'JlfJi~m~(Jf1tJ 5,112 ± 929Ul'YI!PitJii fl~lJ'lt\9l~'U~ 40 'il::ii~l(Ji~m~(JfitJ

5,108 ± 1098 UTY1~tJ'i fl~lJ'l1~~'U~ 22 'il::~'JltJ'~m~tJf1tJ 4,948 ± 456 1Jl'YI~t!'i f)~lJ'I!\9l~'U~

18 'il:::ii~lfJi~m~fJfitJ 4,797 ± 996 Ul'YI~tJi~ fl~lJ'li\9l~\J~ 41 'il:::ii~lfJi~m~tJ;)t! 4,197 ± 656

1J1'Y1~tJi~ f)~lJ'l1~~'U~ 49 'il:::ii~lfJIMm~tJfit! 4,051 ± 228 'Ul'YIlPitJii f)~lJ'l1\9l~'U~ 56 'il:::ii'JltJi~

m~fJ-u'tJfJ~~~~tJ 3,862 ± 4841Jl'YI~tJ'j

~ 1'U IOi'\J 'VJ'U!PitJ~li'UtJ.:)fl ~lJ'li\9l~\J iiWlllJlt1Vl fl~ Nn'U'YI H (I'(l~ tJ£h.:) ii

umhl'ity (p S 0.05) l\9l(Jfl~lJ'l!\9l~'U~ 22 'il::iilOi''U'VJ'Ufl1~f-l~\9lm~tJlJlfl~q\9l~tJ 2,738 ± 500 Ul'Y1~tJ

ij fl~lJ'l1~~'U~ 17 'O::iilOi''U'VJ'Ufl1~N~\9lm~(J~t!2,704 ± 185Ul'YI~tJij fl~lJ'l1\9l~'U~ 35 'il::ii~'U'VJ'U

fl1'j~~IVllQ~tJ~tJ 2,581 ± 451 1Jl'YIIPit!ii fl~lJ'lt~~'U~ 40 'il:::ii~'U'YJ'Ufl1~f-l~IVll~~fJ~t! 2,532 ± 391

1Jl'YI~tJij fl~lJ'l1~~'U~ 41 'il:::lJ~'W'VJ'Ufl1~~ii\9lm~fJ~tJ 2,501 ± 2291Jl'YI~tJ'j fl~lJ'lt\9l~'U~ 18 'il::

iilOi''W'YI'UfllS~illVlm~fJfitJ 2,398 ± 415 Ul'YI,)t!'~ milJ"}fVl~'U~ 56 'O:::ii~'W'YI'Ufll~f-lii\9lm~fJq q q lit

fit! 2,255 ± 3661Jl'YI!PitJii fl~lJ'l1\9l~'U~ 49 'il:::ii~\J'YJ'Ufl1'jf-l~\9lm~(J-u'tJfJ~~\9l~tJ 2,230 ± 369 U1'YI

!Pit!ij (\9llS1':)~ 4.2)

~ 2 ~::~Slt/1~tr~lnt~~fJ;)tJ 2,085 ± 250 Ul'YI~tJl~ fl~lJ'l!Vl~'U~ 25 'il::~':nfJi~q'YInl~~tJ~tJ 1,973 ± 307

1Jl'YI~tJ' ~ fl~lJ'liVl~'U~ 22 'O::iiSltJi~q'YIih~~tJ~tJ 1,949 ± 354 1Jl'Yl~tJ i'; fl~lJ'l!~~'U~ 24 'O::ii

sltJl~q'YInm~fJ;)tJ 1,937 ± 317 U1'YI~tJi'; fl~lJ'lt~~'U~ 18 'il::~sltJi~q'YInm~fJfitJ 1,932 ± 338

1Jl'YI~tJi~fl~lJ'lt~~'U~ 56 'il::ii~ltJ i~q'YI~m~fJfitJ 1,895 ± 413 1J1'Y1~tJi~fl~lJ'ltVl~'U~ 41 'il:::ii

~lfJi~q'YI~m~m!tJfJ~q~fitJ 1,735 ± 510 1Jl'Yl~tJi~ (\9ll'n~~ 4.2)

4.1.2.3 fl~lJ'l!~~'U~1.J~fl~'lflj'Uth1.J::mr.:)

~1'U ~{I ~ii 1Vl~tJ' 7'1ltJ-3fl~lJ'l1\9l~'U ~f1dllJUIVl fl !Pi1-3n'U 'YI1-3{I'(l~tJdl-3ii

umh~ty (p SO.05) l\9ltJfl~lJ'l1\9l~'U~ 17 'il::,,rf-l{lf-liilVlm~tJlJlfl~q~~tJ 3,425 ± 96 fn{lfli'lJ~tJi7

fl~lJ'l1~~'U~ 22 'il::,,rf-l{lf-lii\9lm~tJfitJ 3,299 ± 304 i1hf)i'lJ~tJi7 fl~lJ'li\9l~\J~ 35 ~:::,,rf-l{lf-l~1Vl

lQ~tJ~tJ 3,222 ± 560 fn{lfli'lJ~tJii fl~lJ'lt~~\J~ 40 'il:::i,rf-l{lf-l~\9lm~tJ;)tJ 3,220 ± 575 i11mli'lJlPitJ

ii fl~lJ'l1Vl~'U~ 18 ~:::i,rf-l{lf-l~lVlm~tJ~tJ 3,198 ± 664 nl{1fli'lJlPitJii f)~lJ'li~~'U~ 41 'il::i,rf-l{lf-l~\9l

m~tJfitJ 2,798 ± 437 i11{lfli'lJ~tJ'i fl~lJ'l1Vl~\J~ 49 'il::i,r~{I~~\9lm~tJ~tJ 2,701 ± 152 i1hfli'lJ~tJ

'li fl~lJ"}fVl~'U~ 56 '0::: '1,rf-l{l~~lVlm~tJ-u'tJfJ~{I'\9l;)tJ 2,575 ± 323 i11{lfli'lJlPitJii (lVll'jl':)~ 4.2)• • •
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~ l'U~lfl' ~ q'Vln~ f),.; 'IIf)~fl~lJ'1!~~'Uiifl11lJUVlfl~1~ti'Um'HYil~f)~Vl ii

UtHYlfl'ty (p :S0.05) l~tJfl~lJ'l,f~~'U~ 40 ~::ij~ltJ1~rr'Vlnm~UlJlfl~1l~fiu 2,576 ± 996 U1'Vl~f)1j

fl~lJ'1!~~'U~ 35 ~~ii~ltJ'~llVln1ll~tJ;)U 2,531 ± 853 'U1'VllPiu,jfl~lJ'1!~~'U~ 17 ~~ij'Ilvl~qVln

l'il~VfiV2,434 ± 272 U1Vl~f)1j fl~lJ'1!I"l~'U~18 ~~ii~lfli~rrVlnm~tJflV 2,399 ± 7631J1VlIPiVLi

fl~lJ'1!~~'U~ 22 ~::ihltJ'~rr'Vllim~Uflf) 2,210 ± 496 tJ1Vl~u1'; fl~lJ'lt~~'U~ 49 '\J::ij~ilu1~qVlli

m~tJ;)u 1,821 ± 451 U1Vl~f)1.; fl~lJ'lt~~'U~ 41 ~~ii~ltJ'~rr'Vln1ll~Uflf) 1,696 ± 711 tJlVl~f)i.;

fl~lJ'1!~~'U~ 56 ~::ij~ltJi~rrVllim~tJ'!t1tJ~rr~flf) 1,608 ± 408 'U1Vl~t1i.;
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.., ... .. -
1::~lJfl1UJfl~''t11-l X SD 191UI't1 'lJ1£J

1. fl11lJ'V'lVi'illf1a~1lJlOivfl11lJffl111'j()'lJtl.:l':i:::lJlJ 8.96 0.91
d
fI

11 31 !II 1 !II w U " ""2. rrumn lJfl'U'lJVlJ" f11911lJ1f1()'j:::ff~fl 8.48 0.90 fI~ .
3. fl11m1f1!~1i'Uf)1nh:::lJ1m.m 9.04 0.88

d
fI

11'lJ 8.62 0.90 ""fI

_I'" 1 !lid dmsuseunneuu f1t1~l'b'tJ1'111ty(19I1'jl~'Yl4.3 - 4.7)

1.00 - 2.99

7.00 - 8.99

5.00 -6.99

3.00-4.99

':i:::1J1J~1'U~-W9'lJ'Wliiu 'j:::ff'Ylnml'l i 'W'j:::~1J~lJ1f)

l:::lJlJ~l'U~'~~'Ul1iU':i:::ff'Ylim'V'li'U':i:::~lJ~

~:::lJlJ~1'U~-W~'Ul1iU':i:::ff'Yli.f)1'V'li'Ul:::~lJU1'Uf1m~

':i:::lJlJ~l'U~-W~'U1~V~ui'lJU':i~UOl'IJ•

9.00 -10.00

"... d
fl11lJ'l1lJlt1f1~'U

31 I I i314.1.3 f11'Ufl11lJff:::f11mm:::mllJ~1t1I91Vf)1~ 'b'~1'U

4.1.4 ~1'Ufl11lJU"Vflfltl'IJV~~:::lJlJ

"
~'H11f1t:llJ"~1'b'Tiliju":::~,nll~W 1"'1i~1~lh:::lih.lfl11lJffl111~(l'lH}n:::lJlJ"1 i'U~l'Uvh~"l ~~ij
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v '" .. -
'J~VI'lJfllnJflVll't'iU X SD fll1)J't'ilJUJ

1. mllJff~~1f) i urns i,*~llJ 8.57 1.03 '"~
". , 't" d

2. f11jVVf)U'U'U'I1'Ul~V'J~'lJ'lJ V1'U1fJfl11lJff~~1n urns 'lf~llJ fl

i~41tl
8.75 0.96

o CI "1 '"3. m'Jm'l1'U~ff'tltJ'I'l1lJl~tJ ~WfllYl,)1lJ 8.61 1.00 fl

11 ., '" "'i " '"4. 'j U'lJ'UVl1flf)1I'J'Yl'If 8.75 0.70 fl..
'n)J 8.67 0.92

d
VI

~lf)Vlnl~~ 4.4 fl111l~~I~'U ''U~1'Ufl11lJ\lf)1l' tJ~'l'Uf)1nl1~l'U'tltJ~,)~'U'IJ ii~ml ~tI

lVhil'lJ 8.77 ti1lJlritJ~I'IJlJlJlm ~ llJl't-hil'U 0.88 Ufffl~ hrnllJ11'J~'U'Uiilh ~ff'YIi fllYl vd''US~~'U~
reuumu n tllh~llJ' ~mh~fJf)ll'tJ~ VIeu fflJ V~mllJll'tHf11'J'tlV'Un.rt ~ Vdl~ii11n:ff'Yl ~fllYl.. ..

-
X SD fllUJ't'i)JUI

d
8.73 0.84 ~

9.03 0.91
d

fllJlf)

d
8.71 0.99 ~

0.86
d

8.73 ~
d

8.65 0.78 fl

8.77 0.88
d
VI

~ .a. ~ " ~. d ,~
~lf)~llH'YI 4.3 fl11lJfl~m'lHll'lHnllJffllJl'Hl'tltJ~'J~'lJ'lJ lJml~HHH'Yllf)'lJ 8.62

·'hW1rifJ~I'lJ'UlJl~')il'Ul·yhil'U 0.90 Ilff~~'hrl~'U1n~'lJ'Uihh~ff'Ylifll'V'Wd''U'J~~'IJ~ ')~'U'U

" Y'l""l,,~, '"ffllJ1HIVltJ'Uff'U tJ~fl111lVlfl~fl1~ 'Ufl~~ i'If 1~1'IJ'UfltJl~~
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d Q d" QJ d' do t ...d. 'QI
'illflllUH'YI 4.7 fll1lJTlTI!'I1'UTll'Uf-I{l{l'Vl1iU{l~':ilfJ.:j1'Uf-I{l lJTI1m{)fJL'Vl1fl'lJ 8.68

ril'U'~fJ~''lJ'\.J1JW1'j ;l1'U!'Yhti'lJ 0.91 Ufffl~ i,r,ilu 11'j~'lJ'lJiitJ 'j~ff'YIil fll'Vl'fi'l'Ums 'jlfJ~l'U H{lfld' u~ ..

Q.I tI ",.. Gt3. H{l{l'Vl1iU{)~'jleJ~1'UH{l.:jlfJllflfl11lJ''\Jl1'iJ

-
X SD fl1 um,..UJ

8.80 0.94
...
fI

8.70 '"0.86 TI

8.55 0.93
d
TI

8.68
q

0.91 VI

~ ~ , v
t ,rijfll'J rh'l1'UYlff'Vlili ums '~·n'U~.:ju'\.J m~.:j1'\.J'iJ~!.,r1t i'~1'U' 'U-ff1'\.JYin'lJ'lJf11'11'\.JYl' ,rl'vhu'U..

, '"~ , GJ 'JI 'JI<t 'JI 'JI 'I 'JI 'I I ... 'JI'I 'JI , " 'JI", ... '" '" <!l d
'j~'lJ'lJ'il~ llJfll!ty111 !'11~ 1'.1)'~1'\.J''\J11'.1)'~1'\.Jl'Uff1'U'YI~ l'lfn'lJ'lJ lJ T1':i'lJf-IYl'lffl'lJYl.:jU'U':i~'lJ'lJ'iI~1J

TI11lJll{lVTI.t1fJ"l~

'illfl1l1'l1,:J~ 4.6 TI111J~fI,il'\.J~1'Ufl11lJi'ml1T111lJll"VfI.t1fJ'\JV~'j~'lJ'lJ iifi 1m ~ fJTI~U'U'U

fll'JtJ'j::,iJ'U'fi'1'UTl11lJtJ{lflYl.t1fJ'\JV~'j~'lJ'lJ1'yhti'lJ 9.02 ri1'U!~fJ~!'lJ'UlJlmi1'\.Jl'vhti'lJ 0.84 Ufffl~',r

.... ... " -'1::VI'Ufll 11.1fIVI1..,\,1 X SD fllum,..U.l

o Q ..:ti v ...
1. T1111J1l11Jl~tY1J'Ufll'ifl1'11'\.Jflff'Vl1i ums'l 'If~lUseuu 9.01 0.87 fl1J1fl

2. T1111J1l1lJl~fflJ~mll'j i'm-nTl111JtJC1flYl.t1fJ'\Jfl~'jeuu ...
9.03 0.81 fl1Jlfl

don,.. 9.02 0.84 fl1Jlfl

~ q d" • I Gl" d' d
'illfWll'HH'l 4.5 mllJflfll'11'Ufll,\HnllJff~WJfl UC1~~lflllflfll'll 'Hl'U'l~'lJ'lJ lJfllm-cw

,'¥hti'lJ 8.67 -ff1'Ulri fJ~''lJ'U1J11l'ijl'Ul'ti1ti'lJ 0.92 ltffYl~' ,r,il'U 11'i ~'lJ'lJij'l.h~ii'Vl1ifl1'Vl~1'\.JTl111J
'" , ,

ff~fl1f)' 'Uf11~'\~~1\J fl~i '\.J~~~'lJ~ rmannuuu seu 'lJ~~' 'U1~fl,:J'\JflWIU1'ilfl if U{)~~ Tejm:l~.yji-M'

I I i'J/ 'J/'1 'J/
~lfJI'Wfll'i '1f~l'\.J'\Jfl~~1'1f'lG;'lJ'lJ

..
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•

I Q tI ~~ ~ I d I 1 .d I 41 l.::t

f.ll'iJm::U1'iJ ms 11m 1:: '11nN'fftl~lViU'l11fl1m "tJ ViU11fl1m nurmnu 8.75 rriu 1UtJ'I1U'iJ

1l1~'jll'iJ1'Yhnu 0.89 'ff~,j1~i1'.i::uu~'I1WJ'l.J1ij,j'j::iY'Vlnfl1Vi6~1us ::fiu~ 'fflll1'.itl'W11111~'11'iJ1~
u rh 'Iij,j s::ff'Vl~fl1'W

.
4.2.5 f.I"m 'j'Vl~'ff6U~1'iJms 11'ff~'1f.1"~Vi£1m::fl1'j '.iltJ'Il'iJ f.I" film ftf.H'Yhnu 8.68

91 ... 1 QI , d lev iVd I
4.2.4 f.I"m'j'Vl~'ff6U~1'I.Jfl111Ju"6~fltJ'\.I6'1'.i::UUmmmJ1'VllflU 9.02 11'ff~'1'I11'11'iJ11

'.i::uuij,j '.i::ff'Vlnfl1Vi~l'Wfl111l,j"6~ui tJ'\.ItJ'I'j::UUtJ~1'iJ'.i::fiU~1l1fl

I

4.2.3 f.I"fl1'j'Vl~ 'ff6U~ l'iJ fl111l'ff::~1fl11"::fl111l~ltJ~tJm'j 'l-N'Il'iJ~1'iJ film fttJ1'Yhnu

9J I .:::l lev iVd I

4.2,1 f.I"m'j'Vl~'ff6U~1'iJfl111l'ffl1Jl'j(1'\.ltN'j::UU m1~"tJ1'VllflU 8,6211'ff~'1 'tH'I1'iJ11

ssu Uij,j 'j:: ff'VlnflTVi~1'iJfl111Jnuns n'\.16'1'j ::UU6 ~i 'iJ'j:: fi U~

"i'W~,nrj~~Uml'lfTilij1H'1::~,nti~tJ l"1'1j'j 'ff~,jl~fi"ij
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1Jlf1~'l~"l~fi~ 3,714 fihf1i'lJ~~ '1 ij~'Ul'J'Um ~V11VlPllUf11J1f1~"lflfi~ 2,973 tJ1'Vl~~ 11lj':iltJ'~

t'Q~tJ~ ltJlPlltJf11Jlf1~~fl fi~ 6,110 'Ul'Vl~~i1 11'Uffl tl:: '11~~~tl\l f1'1'Ulh~l.fl 'Vlf1Tmill'lutJtJ!fliiii

~ltJ1~~'YI~m~tJ~lVIPl1'Uf11J1f1~~flfi~ 3,096 Ul'Vl~~ 11

. .
" Y .ci ... 1 ~ ... 1 .c:t. do do Q d 05.1.1.1 'I.Il'll\l1'Vl1l\lf1 L'Uuseumm ~Hf1I'lUtJ'UlfllJ lJHflHf1I'lt'QfltJ~ lt1l'lltJfl1Jlf1

~~~fi~ 354 fnf1f1i'lJ~~ 1~ ij~'Ul'J'Um ~tI~ltJlPll'Uf1lJlf1~~~fi~ 2,324 tJl'Y1~~ '1 ij<ntJ1~1'i! ~tI~ltJ

~'h'UmJlf1~~~ fi~4,673 tJl'Y1~~ 1:i .,j'l'll~l~tl\lf1 ''Utl~~l.fl'YIm~Hi1l'lutJtJ6'U'Vl16iJ~ltJl~~'Vl~

l'i!~tJ~ltJlPlltJf1lJlf1~~~fi~ 2,908 tJl'Vl~~ 11

5.1.1.2 .,j'rJm{jtJ'l~tl\lf1 i'Utlna.fl'Vlm~ Hill'lutJtJlf1ij ljHf1~ill'lm ~tJ~ltJlPlltJf1

lJlf1~~~~~fi~ 323 fihf)i'1J~~ 11 lj~'Ul'J'Um~tJ~ltJlPlltJf1lJlf1~~~fi~ 1,898 tJ1'Vl~~i~ij~ltJ1~
m~tJ~ltJlPlltJf1lJlf1~~~ fi~ 4,208 tJ1'Vl~~i1 .,j'l'lm{jtJ'l~tl\lf1 i 'Utl~~1.fl'Vlf)1~Hill'lutJtJU'U'YI16ij

~ltJ1~~'Vl~m~tJ~ltJlPll'Uf1lJlf1~'l~fi~ 2,449 tJ1'Vl~~1:;

5.1.1.3 11'Uffltl~'I1~~~tlflf) '1'U'lh~1.fl'YIfll1HilI'lUUUlflij ij~flHill'll'i! ~V~lVlPll'Uf1..

. ..
a..d I aI do I .c:t. ~ QI Y $I Q Y ~ 9) 'WI" 'j}

rns Hfll'l'YIUI'lf1I'lHf1'UlJHfll'l~ ms HM1'W'lf'YI~~1'U"'Ul'J'Ummf11'l ~1'UHflHf11'l1'l1'U~ltJ tI9lUf1::m'U

~ltJl~~'Vl~ ~~1~Vilfll~ffmn 3 ~'lf'l1~f1~~.Q

rns 'WnI'U1~euums ff'Ul'Vlfl'!~~fll~ llfl ~l~,.r s ~ 'U'Ufll ~Hill'l~'lf '1'U~~'1d'~~'Ufl~l'lf1ilij..
... ... 'i .1 -9 ~ ",~ ... ct

Uf1~~~,.nmJ Lff1i~ ff~1IHflfll~fff11:l1Uf1~'I.I~lff'U~U'U~ t~WI~'U

5.1 ff~tlHf1Ufl~~iitl~ltJHf1 fll~fff11:ll

5.2 ~iitl~ltJHflfll~ffm:ll~~'U'U

5.3 .,j'~lff'U~U'U::ffl'11i''Ufll~'WnI'Ul';j~tJtJ~~ itl
5.4 ff~tlHflfllnh~lij'Utl~~i1'Y1~m'W'I.I~~~~tJtJ



,., I' I I I

'Iltl.:lV!'WViVi~l'1n'W~~~l i,*~lfJVivil.:ln'U O.:lU~tfl'l:J911m'i)~~HClHi-l\Plvitl, 1Vi1ml/l~tJ.:InU uvinjtl'l~1t1

!:'j .... gI c><!l. 'i i 91 gI C> '11)' \lJ9I'1I). 11)91
u'i)'iltJ~lUlffl'l:J!fl~~':!Cl'.:!rlClm:::'Yl1J tYlfJlOlH 'W~lU91UlJUfl1mMl91f) tj l1tJ &YlIOlVrs UCl~llt1 t~

~'Yl~viV'~

gI c> .,k d .1.1 91 <!l gI d .1'" gI ~ 0 0
9llJlJlJ rns rlCl91Clf.:llJWJllJUulul1'W~1'W llf11lJlflmfl tl.:!ttlJ'i):::lJfl11ul~ nu 1lf11'1ll1li lVf111 'illlJ 1
v .da.od.I"d" .: gI gI "" gI .""gI d. v • .,k
'Ill1 UIOlflfJ.:IlJluns lClf'W91f11llJ'lf'W'IlV'I'll111'll1lJ1tfltl1'1lU'ImruuCl'.:Il'J9ltl-llJf111 'If\l 1fJClf'lj::: fJ:::'Yll.:J

, '" ,
V!'lfV'l~i1'll~tI.f)1tJlJtlm~llJl1fifJ1~tl.:! ~fllJlfll1'1Vif11'l.Jf1lJ 'l~Utl~m1Jf1lJ ili i~ 1'lf'Wtl'.f)1'V'l.fliitllf11ff. . ~'" , ,a d QI Q ...1 QI r/I!!j QI ~ ~ QI

Cl'.f11'V'l'lltl'l'V'l'W'YlClfl'l:JW~f)'Wl:::1J1J'lfClul:::'Yll'W Yl'W~'V'l'lfflU'llYlflllflllrlCl91 lmV.:!'ilfl1flCl'YlN
c> '" ~ gI.,k",. ~ ~I .": &

fl1'Hfl'l:J91':i'Y'Itj91mllJ'llV.:Itfl'l:J911m Cl'.f)1'V'llffl'l:J~fl'illlJ'U91'U Clf'llJHtl91tlHtlflllMfl'l:Jl1u'WtltJl.:1tJ'I Clf'l

nVl..rln~f111lJf1c\lYllf1~tl'U'~ l~fJm'V'll::: Cl'.f)1'V'llffl'l:Jifi'i)~~HClvitlllf11flll'llltJHClH~1Ol 11lJ itJo.:l

~~Yl;itl 2,704 1Jl'Yl~tl11 ,r'W~htJ:::li~'1~tJ~fl 1'Wfl~lJ'l!f)~'W~ 17 ~jltJ'~m~tJ':iltJ\9ll1JtllJ1fl~~Yl

fltl 5,137 1J1'Yl~tl'~ ,rlJ~htJ~li~'1~tJ~fll'Ufl~lJ'l!~~'U~ 40 ~':iltJ'~~l'J~m~tJllfJ\9ll1JtllJlfl~~~

;itl2,5761J1'Yl~V'1

5.1.3 VfltJjltJrlClfl11'Yl~tlV'I

f111fffl'l:Jl1.h:a.nl'J ms Hii91UCl:::fl~lJ'l!~ ~lJ lV'Wl-WtI'IiI ~~mh'Wwit 'I'llf)'Irrn rli-l91

5.1.2.3 l1'W~htJ~li~'1~tJ~flllJfl~lJ'l1Yl~lJ~ 17 ~rlClrli-l91m~tJjltJ\9ll1JC\lJ1fl~~Yl

fff);itl 3,425 filClflrlJ~tl'~ l1'W~htJ:::l1~.:!~tJClfll'WflcilJ'lfYl~'U~ 17 ~~'W'Yl'Wm~tJjltJ\9l11JCllJ1fl
D~ cu q q q

5.1.2 ~lmHHlnfffl'ln~ 2 ~fl'l:Jlfl~lJ'l1Yl~'W~lirltl~tlf11'H-li-l91~'lf'V'llJ'h fl~lJ'l1Yl~'W~

1 Q.I d 1 ~.a!,.. Y q" Q" ~ " " "I 91 .Q

U9lfl91l'1fllJlJrltl91tlfll':irl~Wl'V'l'lfl'J'IYlTl..I9l'WlJ'Wf11':irltl91Yll'WrlC\rlC\9lYlllJllti &YlUtl~~llJ'nti &Yl"ll'JlJ
&lI)glo ~ ~ ...... .1
G)f.:j &Yll11fl1mfl'l:Jl 3 'V'l'lflitlflYl'l'W

5.1.2.1 ~111~1~tJ~fll'W fl~lJ'l1Yl~lJ~ 2 ~rlc\rli-l9lm~tllltJ\9l11JC\lJ1fl~~Yl~Ylfltl

389 filtlflrlJ~tl i~ ~11~11~tJ~fll'Wfl~lJ'l!Yl~'W~ 4 ~~'WlJ'Wm~tI':iltJ\9ll1JtllJlfl~~YlflV 2,444 1J1l'J

viv 'l~~11~11~tJ~fl 1'Wfl~lJ'l!~~'W~ 7 ~':ilt1 i~l'Q~tlllt1\9ll1JtllJlfl~~Yl ;itl 5,068 1Jll'J~V 'l~ ~11

~11~tJ~fll'Wfl~lJ'l1Yl~'U~ 4 ~1ltJ'~~'Yl~L'Q~tI':ilt1\9ll1Jtlmfl~~Yl;itl 2,898 1J1l'J~tl'~

5.1.2.2 ~11mUtl1~tJ~fl 1lJfl~lJ'l!Yl~lJ~ 6 ~rlClrlii91m ~tJ·.i1tJ\9ll1JCllJlfl~~Yl~~

;iv 359 filClflrlJ~V' ~ ~11mUtl1~tJ~flllJfl~lJ'l!~~lJ~ 2 ~~'UlJ'Um ~tJ':ilt1\9ll1JC\lJlfl~"l~;itl

2,357 1Jll'J~V'7 ~11mUtl1~tJ~fl1'Ufl~lJ'l1~~'W~ 6 ~1ltJi~m~tlllt1\9l11JCllJlfl~~Yl flV 4,661

1J1'Yl~tl' l ~11mUtJ1~tJc\fl 1'Um;lJ6)(Yl~'W~ 6 ~':ilt1i~ff'Yl~m~tI':ilt1~l1JCllJlfl~Cl'Yl;iV 2,647 1J1'Ylcu ~ '"q ., q

~tJ'1
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• t, !JI

1I'ltJ~I'ifrn'lf1t1J 1j~11'Q~tln11fi'I.J 8.75 ff1'U1UtI.:Jl'I.J'UlJlI'l1jl'W11'hfi'I.J 0.89 v~'l'U'j:::~'I.J~ ~~t1'W

, ,
, ..; flltr1'U , ..;. ...,

~l~tJ flll,UUJ ..; fllm~u
..; ~·mnrnls :aii'U ruU'i!'lJ'U

&nR1I1W
....n 11f-.:Jf,JWill'ft

1I1~n91'U
91

8.62 0.90
.,.

1 1'l1'Ufl11lJff1lJ lJ tl'UV~'j ::'I.J'I.J I'l

2 91 "i. 8.77 0.88
.,.

1'l1'Ufl11lJtlfll'l V.:J 'Utll1'Yl1.:Jl'U'IJ tl~1 ~ 'U'U I'l..
3 91 I I 191 8.67 0.92

.,.
1'l1'Ufl11lJ~:::1'l1flUCl:::mllJ.:JltlIPlVfl1'j 'If.:J1'U I'l

4 " 11 '" 9.02 0.84
.,.

fll'Ufl11lJ ClVI'l.fltJ'UV-.:J'j::'I.J'I.J fllJlfl

" '" " .,.
5 fll'U ms 11ffl'l~ folClCl'WliUCl::~ltl~l'U folCl 8.68 0.91 I'l

, ..; '"fllm~u 8.75 0.89 ~

Irlml1 'j::'I.J'I.J~lJff'U 1'Ylffl~Vfl1~1lfl~1::,.1'1::'I.J'I.Jm 'j rl~I'l-W'lf1'U~-.:J'M11'lf,!'I.J"'j 1'lf1J1U1m::

~~W)l'ltll~li'j ~~~'U1~'U 'Yl1'l~v'I.Jl~v'Ml11'j::i1'Ylifll'W'UV~'j::'I.J''J~llJ1'jtl~~11rlClfll'j11'j::liJ'W~lfl

fl~lJ~1~tJ1'lf1t1l~1'U 'j::U'I.J.:j1'UUCl::~1'Ul'Ylfll'U1"~ff1~fft.ll'Ylf1 1'Wl:)f~11~lJltuum:fJtu.fll'W (I'll'jH~

5.1)

111 '.:'1 0 Q.I .Q d 9J 1 QI dI dd.tll'Hfl'l:l~~'UV~ 1l'ltl uVUl 2552 'UV~~l'Ufl~l'Ulft~'I:ljfl~tll'Hfl'l:lI'l'j C}j'.:J'U11'U~.:J'M11'lf,!'I.Hn1'lf1J1'UlJ

r'HH'I~~~V'i~v322 nl"fli'lJ~V 'im'l::,j'111'W~.:J'M1~ltIl~li'j~fol"rl~~~V 'i~v 308 nl"fli'lJ~V 'li

l'U ff1'U'UV~1J'Uffl11::mr.:J 1'U~,m11'l~'I.J"~ 1'lfli1ij~rl"rl~I'l~V ii~v3,568 nl"flrlJ~V iilm::1J'U

~h11::mi.:jl'W~·m1I'ltllffli~1jrl"rl~~~V 'i~v3,647 nl"fli'lJ~V ii
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"" I <!I 'I !II ... 'I v ., .-

5.2.2.4 ll"1lJfllJ6f)1'j 1'If.:!1'W'Vl':!f)1'.i& 'If-!ll'Wreuu ffl'.iff'W1'VlffUCl:'j:tltlm.Jf11ff~ 'j~ ..
Cl'l'~ff'W1'Vlffi'W'jtJUtltl1~ Ie~

.. .
" Q,f '.cS~" ..:!:Ii cv J)'\JmJClWl'l1lJ~f)fl'W'Vl~~'b'-11'W1l:mvm:~tI'lJ6':!f)1'.im6':!'U6lJCl~ ~ ~

5.2.2.3 lvilJiJ1l~tJf)1'j~iilli'W~1'W~'W'11.,rli'W'.i~'UtI~11J'WiJ1l~U'W li'W 'jlm'UltJ~

lU'W'Vll-1f)1'jiilu'W:lll i'Wt11'.i'1.J~f)-W'lffffl1l"1lJijV1f)1fflU'W~'W

5.2.1 flfttJ'jltJ~"m'jffmn'j~tItI

'j ~tltlffl'HY'UlVIffl~6t11'j 11ml~," 'j~ 'Uti f)1)~iill-W'lf1 'U~·m1' ~~lH'l'j l'lfti lU U" ~ ~.:j111'~
, ..

tJ1ff1i s Vi~~'Ul~'U 'lhtJi ,rlf)"~Cl~1 'Uf)1'jtJ~,j~-:ll'U '\Jfl-:l~tI~l11'j U"~'4fl Cllf)',i'\J6-:1l1theJ.:jl'W..
6-!1~m'jtl~l11'HY1'W111'U" ~.:j~6itJU

5.2.1.1 f)1'j~~f)1'j.,rmJ" f)1'jtJ'j~lJ1"~Cl unenlnuus umu lhi,r~tI~l11'j~ ~ ~..
!II.dI!II lit" d !1 I I II)!II... I lIi~ I'"

ffllJl'Hl1'\Jltl-1'IJV)JCl ~~ff:~1m1~!'n Cl'llJl'HlCl~lJty'l111lW'1 'lJ6-1l1'W1tJHU ~~~-11l6 LlJ'U

1) ~l'U'j~tJ:nmi'Wf)1'jtJ~,j~-!ll'U 'j:tltli1tJCl~'j:tJ~nmf)1'jVil-11'W

"1 !II J 'i ... • I

'lJ6.:!'4flCllm ~~lJlf)'\J'U 1~mQl"Il~f)1'j1l~'Vll'jltJ-!ll'U1l1-:1'1

2) ffllJl'jtlllllJ11iJ'W.,r 6\JCl'lums ~~VilU~'W~WJ'W1'\J6-1U~Cl~'l!lJ'lI'W'~
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"" "" ..1'Vl'Wl'U'jlJ\PInl'j'WlJ'W.

i~lJl u i'Um1'Uff'Vllil u~::mu~. Web Programming PHP & MySQL. f)~.:J!'Vl'WlJ'I11'Wm: 1J~1:J'Vl

iV1U1'U ~ltil'l, 2537.

iJm'W'j 'I11UVlI'I. (2552). fll'Ul'ilf1l'j'VlI'IUV1J'll8.:Jm'jtoMu(i~m'j'VlI'IUfl1Jfl11lJll\P1f)1Pl1.:J'llfl.:J~hm~v.

ti1qJqJliJ'W'Un 'I1~n~I'I'jm'jffmnmfl11tucYil'l : mn1'VltJ1~m,,1'Ufl1'Um·1hQSJJ.

, " ,
,!!ffl1.:Jffi'\PI'U~. (2544). 1'VlfliJflfn'jtoMu(i~lVlflf1l'j1~V~ VilJ~fli'.:JVi 8. f)~.:Jl'Vl'WlJ'I11'Um :

.c::::), tI .dt" ~ QI QI QI tlQ Q)

'j:: 1J1JUl 'j ff'Wl'VlfffllJfflff\PI 'j 1'Wfl~I'I \Pl'U'VllJf) 1'j fl~ \PI'llfl.:J'lf11lJ 1 'il.:J'I111'1"l1t1lJ1'Vl. tr'U V1 'ilV

l~fll~lJflftfl~\Plf1l'jmll\PI'j fltu~lf)lll'l'jfflffl'l{: lJ'I111'VltJl~tJ1;tJ.:J 1mJ, 2551

" ,
~lltl!"l11 '41'1~l'4ty. iflHf1l'j ~l'~hl'lll1'U~tJlf1l'j fl~\Pl~11m 'Wlz.wlJVi i~Wfll'j 1oMl1lJ1J~1~fl.:Ji1lJfi1J

'" '" '"C)$fllC)$fflJll'1V, 2551.

Q.f Q rI Co' ~ Y "Q t/'J} Q t/ ~ d
nftVl11'U'lftJ1JW"l11. 2548. ms l'lf SPSS for windows l'Ufll'j11ml::'I1'UflllCt. 'WlJ'Wm.:J'Vl 7 :

u ~

,
QI doe::::), QI

'W\P.IJ'U1'Vl1'l'U: 'j'l1ff OSL 1464801.

Q ..:::a. QI dQ,l Q Q QI d.<tI QI ~ Q.I "

f)1'I1'I flf)~1Wl'UfJft Uft::'W'Ul'Il 'Wl'U'lffJft. fllJfl'jfll'j'W9ilJ'Ul'jZ1J1Jl"l1.:J11'1f1~1tJ UML 11ft:: JAVA.
dd d' tI QI <tIo QI

f)~.:Jl'Vl'WlJ'I11'Um : lfl'Vl'WflfllJ'W llfl'U~ flV'UC)$ft'Vl'illf)~, 2548.

f)'jlJYrWl'Ul~~'U. il'U~V'.!ftl1fl'U~f)~lJ'li~~'U 62 n~lJ'iI'l~'U llcU1J'l.li'mJl.:J 'W.ff. 2548. [C)1~hfllJ].

'jltJ.:Jl'Ufll'jt~'lh~ 10'lfU~~'Ul~Vfll'j'lJ~nVl'lflff'jlllf)'il : 73 ~.:J'I11~. nV.:Jdl'j1'il~'U

~~QldQ,f Qld.~ c:t. t/ c:t.cv"
f)\PI\PIflf)~19ilJ'UfJft. fllJmfll'j1!ml::mm::VVml1J1J'jZlJ1Jl'lf.:J1\P1Q~1tJ UML. f)~.:Jl'Vl'VllJ'I11'Um:

"'''' .. .. "' ..lfl'Vl'VlflVlJ'W llVlJ~ flV'UC)$ft'Vl,2548.

tI Q Q,I d

fltu::mll\PI'jfflff\PI'j : lJ'I111'VlVl"tJ'Q1J,,'jl'lflil'U, 2550.

IV tI QI 6' ...1 0 "YQI Q,I.ei QI ~

f)t)lllJ'U \PI 1Wl'Ultu 'j.:Jfl. 16f)msusenuumim tJ1V t 'I1f)1JlJ f)fff)1l1'l1"f) rI'\PI'j1'VlVlfflrl'\PI'j

lJ'I1111tucYi\PIrl'l'IJl1"l11 !'Vlfl1 'W1"Vffl'j ff'U!'Vlfffll'jtf)ll\PI'j !m::YrWl'Ul"l1'U1J'Vl.
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Agricultural Production. Kluwer Academic Publishers.

Jones, J.W., G.Y. Tsuji, G. Hoogenboom, L.A. Hunt, P.K. Thornton, P.W. Wikins, D.T.lmarnura,
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tI CIt. QI d

flW~lflfjlPl'jfn~IPl'j : lJ'Hl1'VltJ1M~U(I)1'lf1iltJ, 2549.

ihi'Vi 'W'jtJ'J~l~l~«fl(l. fl1'j11f1'jl~"yU"~UUfluum~uu. fl~-!lL'Vl'WlJ'HltJm: UlrJ1'l OUvJLC)f'Vl

1'W'j~ ~ln~, 2544.

lff51:l1n~fl1l1fl1:lltll : ffl,:rfl':l1tJtffl1:lln~fl1l1flfjVll, 2549.

V1W fltJ 'Vll1'W15~,r. 1VflffU 1.h ~ fl VU f11Until tI',r nut! fl fffl ,};11'H'5mlltl 'j 1 'YItJlffl ~V1'j

lJ'H1UWcnVl«1'IJ11'b'lt'YIflltJ l(1V~l'j~tJ1'Vlfffl1'jLflfjltlm,,::vr~tJl'lftJU'Vl.

2546.

~1Jf1fl~ l'lfflo)ftl"ll~fl(l. fltJiC)fl1 PHP5. fl~-!ll'VI'WlJ'HltJfI'J: ul'l:i'YIlt1'J14tJ ~lnfl, 2547.
I c:aQ.l c:a (V tI" ~ ~

ff1tJ 1~tI1ffl1:l~fl~tJff~fl1Um;tJ7::lJ-!I. ItltJ'VltJU(I:;f-I(lVlUUll'Y1tJ1tJfl1l1mJ-!l1 flmv. "h,:rfl1~tI.. .

tI, "Q tid ad ~
ff~mltJVI 'YIV-!l~1l~. MySQL 'J~UUlltJ'lJUlJ(lUtJVtJlItlV'JltJVI. fll-!l1'Yl'Yi<1: C)flV~~lfl'll'tJ,2554.

~tJ'J1W ~'Jimff~. HTML 4 Vsaul Guide. flHL'YI'WlJ'HltJfI'J : ul'l:i'YIlt1'J14tJ ~ln~, 2542.• •

d. 1 Q.I ..t::1 CIo~tI ~ ~ Q.I tI: c:a
1J1'JlW lm::tJl'H1-!1. u'VH'JtltJvm'JtJtJ~ l)V-!l«V1TYltff)1:l!fl~. http://eduvc.oas.psu.ac.thl-user54

iY~'HlfllJ, 2553.

. .
~ Q • a.a t d d 0 tv v q " 1-I .,....

'W5VlJmff 'H"61~fl'J. fJlJV1'JtltJ PHP U(l~ MySQL ffl'H'JUfjl'JlJfltJ. fll ~l'YI'YilJ'HltJm: u51'b'tJ,

2550.

"tv fI "1 Q,f rI d Q tI ,
\!'HU5ItltJ l'lW5ItltJ. U'YI15tJtJfHllJ'W111tl67'b'1tJ«VtJ. http://www.boonrarat.net. ~(llfllJ, 2553.
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