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ABSTRACT 

This research was aimed to study: (I) the conservation and routine cropping systems of 

corn cultivated as animal feed in a corn-bean relay cropping system as practiced by the Palong 

Tribe in Ban Pangdangnai, consisting of 4 systems: corn-red bean relay cropping system only; 

corn - red bean supplemented by Lablab purpureous relay cropping system; corn-red bean relay 

cropping system with conservation measure of contour planting using vetiver grass; and corn-red 

bean relay cropping system with conservation measure of contour planting using vetiver grass 

and pineapple; (2) the comparison of soil fertility in areas planted with corn as animal feed using 

conservation and routine cropping systems; and (3) the comparison of production yield and 

economic returns between conservation and routine cropping systems of corn cultivated as animal 

feed. 

In this study, the respondents consisted of 16 Palong farmers who had long been planting 

corn in both conservation and routine cropping systems. The group was then divided into 4 

treatment designs with 4 replications each within the study area. Data were collected using in­

depth interview questionnaires while soil samples were gathered to analyze soil quality , pH, OM, 

N, P, and K, including the study of economic returns of growing corn cultivated in conservation 

and routine cropping systems . 

Results of the study on soil quality revealed that pH of soil in conservation cropping 

system had an average of 5.94, which was higher than routine cropping system (5.66) . Average 
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amount of OM in conservation cropping system was 4.66% and was higher than routine cropping 

system of 3.98%. The average amounts of N and K were 0.23% and 206 ppm, respectively, and 

were higher than routine cropping system (0.19% and 99 ppm). Average P from conservation 

system was 17 ppm, which was higher than routine system of 12 ppm. Further analysis of pH, 

OM, N and P, showed no statistically significant difference at 95% confidence. However, 

difference in K was statistically significant at 95% confidence. 

Results of the analysis of economic yield returns of com production as animal feed using 

both conservation and routine cropping systems, showed that yield for 2007 and 2008 planting 

years using routine system was at an average of 668.50 kg per rai, which was lower then the 

average yield using conservation system (686.0 kg/rai). Meanwhile, yield of red beans in 2008­

2009 planting season was at an average of 96.53 kg per rai, which was higher than com yield 

using conservation system (78.80 kg per rai). Results of com and bean yields indicated no 

statistically significant difference at 95% confidence. However, routine planting of red beans 

showed a higher yield than in conservation system. which must be due to plant competition in the 

area although planting crops in the hills and highlands should consider long-term effects to soil 

quality and land use. 

Results of this study could serve as guidelines on the selection of criteria for appropriate 

soil and water conservation on steep land areas. In the upper northern areas, relay cropping 

systems particularly should be practiced with vetiver grass and pineapple contours in order to 

control soil erosion, improve soil fertility, and also to sustain and increase crop yield with 

efficient economic returns. 
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(ULULG!!ll::l!11 ~LAtllttll.tULllM,£lA. M,LUllLUt-LlA.::mRUll) rtAtIl~t-Glltrt~ t~M,LU~ £" 1 

t-G~"::rttLA.::m1 n\,t-~11t-LrtrtAtIl~t-GIltLrtrt~mLt~~::trt Z'I 

rtll.rtA.lA.n.tn. 1'1 .,. 

11t1.M.t-lL'I611om.Ollo '{
r !i' .,. 

B6ttLUt-Ollo~IIom.On. 

nb 

rt~t-~rt~tn.£~~rt~t-Gn. 

m.ti\rt~rt~GrtLt~"'LlA.l!~rt t-Gl!"::n.L~mA.tUtItRU1t-GIIt~t::n.n.~ mOlUOJ trt11::m, UM11Lml-t 
, "It 0 I=J' • 1-. l" ". .'" 

mOlUOJ trt11L!:tn.n.11rt~Jlu£hGtLUll~l t-~11tllIlG~"'}~.pt-ll~1~M,1 tL~UnrttLUt-Gn.~~~n.n.::.t 

., " 
eun L~rt tt!lnnn nnnr.un t~ 1ll~1 t-~l1tllIlGl!" 1t~~t-lll!'~M,ltL IItUnrtn Ut-Gn.n.n.::t ;;.1-':-b ~ f" "> r tC 

t-l!~l!rt~t-GIltJOtrtll~rt~QrtLt~~\, L!:tl!~l§ t-G~U 

::rtL~1rtAt.tUt~RU1t-GIIt L~rttt!ln.n.l1 t-~l1tllrtGl!"'t~~t-llm~a41 tLIltUnrttLUt-Gn.n.n.::t 
. ~ ",Ie:, " 

B6ttlut-Olloru.5~rcrtl! n... b 

Il~ zut"'HllG~' nsurtM,Lrtlt6M,GM,1::m1 LRUUlA.rtM,rt\,rtA.Il~L rtlt6M,::l!11 ~b t-~ rtAtlll:: tf1
• .lIt f'pr f' Pf" f' I' Ie Ie 

.. ~uml.rt~LtAt' tLUHlA.trt11~rt ututLUrl.GU::tn.GM,mrtGlltrtrI.1At' lltLrtL~LRUUtLUl!~ .£ It;:Ir'' '=7p"" 1-f' "ip,,1t p 0 

L~rttt!ln.n.11::l!11 RUthGn.n.11t~~t-llm~M,l tLn.U~f1 

I' I'D I' "> r" 
u, Un.n.:: tt-Gn.&~ i RtU1ru~t-L u nu11nn~l!~~ ~~ l!~:: l!11 t-~11tllrtG~" 1}~'p t-ll~1~M,1 tL~U ~f1tLU 

.. " 
n.n.:: t n\, t~RU1 tLUL!:t~rt~rt \,rt~t-GIIt~Il~rt~t-Gn.JOtrtll~rt~GrtLt~t-~n.LtlA.~ \,G~1 'Z 

." . 
t-Gl!"::n.L~1rtAtt-Gn.Lfurnn rt1l::m1?IlLt~ ~ t-GeurutLtGM,1::l!11 t-Gl!"::n.L~1 rtAtsu t ~ RU1 I I"I ~b ~ I' 57 r I I'" I 

t-Gn.L~rt tt!ln.n.l1::l!l1 RuthGn.n.11t~~t-llm~M,1tLIltUnf1tLUn.n.::tt-lln.LtlA."\,GM,1 '1 
pte I'I'D:''' "If" p 

ru.~' ::(Ut~l"U.rtlLB1::tn 

"';1 lit • r" 1­

L~rttt!ln.n.11::m1RUthGn.n.l1t~~t-llm~M,1 tLn.Ul1f1 
pt'D 1'''>;;' " 

tLUn.n.::tt-Gn.&U i RtU1rtL ~HLt rtLt1tn.G~l!~ AtM,~l!~l!~n.llLttn.lltn.1::m1L RUUGM,1 .£ t1r" tr' b J=lt';;.I"" P f' 

£ 
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.. 
... 4 

2. "tl'Ul"V1I"~IUtl't'll 

2.1 )1'U'Yl7Vitnm '~uri ~~'U ~'U ll'Ylc;,nl1 

2.2 ':i::iJiJnl':i1J~fl ij 4 .:1JUiJiJ flfl nl':i1J~fl,j'l'J iVif'll~tJ~tY~{1'Yl~fl1Jrl"JUf'l~ nl':i1J~fl 

,j'11 i Vif'll~tJ~tY~{1'Yl ~fl1Jrl'1Uf'l~lff'hJ~,JtJrl'1U1JV nl':i 1J~fl,j'11i Vif'll~M tY~{1'Yl ~fl1Jrl'1Uf'l~ i f'ltJij 

.., ~A " " _ t _I "i )f .., ~.A .;, i'"
fl1':ifl~':iflllf'l'Uf'l1tJU'U1Contour 'YlqjlUHflUCl::nl':ilJ~fl'Ul1 Vif'lmtJ~ff~11'YlClfl1J(l1Uf'l~ f'ltJ1Jnl':i 

.., ~A " "_1'" _I ~ w " _ I
fl'4':iflllf'l'Uf'l1tJU'U1 Contour 'YlqjlUHflllCl::ffiJlJ::':if'll1fllllfl1':i\lf'lnl':i'Yll~f'll'Unl':ilJ~fl nl':i~UCl 

7fllll rns1~ffl':irlfl~n'U 1'!rVt'lf ms1~iJl~tJ1 
olQoC( IG''' 

2.3 11lfll':ifl'4':iflllU~Cl::UiJiJ 

2.4 ff1JiJ1i'Ufl~~'UU~Cl::':i::iJiJ 

. 
2.6 HCl~fliJU'Yl'U'Yl1~lf1':ill!n\l UCl::fll':iClHJ'Ulifi1u~il~':i::tJ::tJl1'~uri HClH~~'~7iJ 

" .'lJfl~'Ul1 i'Ytf'l UCl::rl'1Uf'l~ 

2.7 HClH~~ '~uri m1J1WHClH~~ 
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"" ..."
lU.lUJ fll'tYl 

4 .d 04 v ~ ~ d.c!!l 4 ~ • q J
'J:::lJlJf11'Jll~f1~'lf 'I1lJ1fJf:l~ f1nll~f1~'lf1'11lJ1f1flH lJlJf1flVf1nll~f1l1'lffl~l1f1 2 'lflJft'\JlJ 

4 Q d I :: J 1 i ~ d .d 0 ~ v _1.t4 d.c:s v d 

111 'I1'J'tJ'lflJft!fttJ1UfI 1l~f1 2 flH'\JlJ 11 lJl1lJ'YI11~:::n~1'Ylf11'11lJftl'l1 'J:::lJlJf11'JlJ~f1~'lf'YIft'O:::9W~lJ . 
~ 'jJ .Q ", Got GI d.e::t. , 

mnn'11m::: (;,(lJ nu(;'( mnulft~ VlJ'YIH 1j'J'JlJ'lfl91 U~::: (;'('tJftfl ~ 'tJ~f1lJ'YI 'J~tJ1m '\J 'tJ~!f11l91'J n 'J'YIlJ 'tJ g 
" . 

u en'01f1i:Hj'~l1 11'I1'!flft 'J1tJ1i>l' U~::: H~ Hi1919i V!f11l91 'Jrn "l~f)'hf1n ll~f1Yf'lf'\JV~lf1ll91'J m yhmJll ~f1 

• "" _I'tJtJU~lftltJ (lJ'J:::f1VlJ, 2542).. 

" 
'J:::lJlJf1U Hi191f11t1f11'J!f1ll91'J 'I1mfJO~ 'J:::lJlJf11'J Hi191U ,j~VVf1 1~ ~~ij 'J:::lJlJf11'J Hi191 

I II II I , 1/ , 

!Yf viJ~;~ 'I11J1fJO~ f11'J Hi191.,j'lJYflJ! llJ!~Vf11'JY\ U ~;191 1u Yii] 'I1lJ1fJO~ f11'Jl11 f1l'Hf1ll91 'J iiij 

ril1'111J1m~v u '11f1fl 1'I1'd'fJ~l1 VfI1 fJi u m VlJt1 i'11ft unU 1~i1 \l ~fJf11'J Hi1f1911lJfff1fJfI1~'\/'tJ ~ 

fli'l!~ VlJ 'J:::lJlJf11'J Hi191!~V'\J1fJ '11 ~ V'J:::lJlJ f11'JHi19111lJlJ~ 1W'lfV 'I1lJ1VO~ f11'JHi191~ ffllJ i '11 tY 
. " 

llllJ~'lflff'J1l1fl'O ~1l\)f1 ',j'i>l'nlJ 1l1'1~!~lJlJ1f1'il:::1l~f1Yf'lf'lfiJft!~tJld1'11i'lJ~"l1mYfv ~~l!lJ \i~ 
II tI I I I 

~V~mfffJi1 'O~tJf11 'J Hi191"J~l1~YflJiHjf11'J ~H11 'J~~ tuma Iu 1 ~v(;'(~v i 'I1,jlYfV1'11" ~H"Hi191yHj 
" .

fJWfl1~ 11~::: l1lJ ~ Vfll1lJ~V~f11'J'\JV~91" 1ft ~l!lIlJ ~V~!~Vf1'lfiJft'\/v~ilJ ..qYf'lf'J 1lJl1~~V1flij!Yf Vf11 'J 

'U11~i'f11l1 

f1nll~f1~'lfm~V1J(ltl (Relay Cropping) 'I1lJ1VO~ f1nll~f1Yf'lf~V!l1V~fl1lJl~fJ1t1lJ Ian 
_I "" "" 

. 
..... 1 """". i" ..f1l'JlJ~f1~'lf'YI(;,(V~ (Relay Cropping) 'J:::'I111~'\JV~~'lfmf1 (First crop) lJ'\/w:::'YI~'lfmf1 'I1H~H~91 

. ." 
m~l11~iJ~1,jUfh~lJYi ff1lJ 1mYf11'Jll'Jf1Yf'lfm~vlJq~ij '0:::1,jijf1n10l'f'l11J1m:::l91iVlJ~lJ f11'J11 'Jf1 

Yl'lfl'l1~VlJq~~l~V~V~f11'Ji~l1"l fll1lJ4lJ lm:::~fJ~91f1~1~vy1lJ~lJ'\Jw:::~n'lfLl'JmVf11'J!~lJl~Vl . ". 
1 'I1'd~lJll'J::: 1v'lf11'tilJYf'lfll '0:::11 \)f1911lJlJ1i 'I1'l1lJ tilJq~f11" u Vf1'01f1i]n'lfu'Jf1'O:::li1'11U111mi'iVlJt1lJ 

• If. tI 

Yf'lfftli1V~ 1'11't1lJ~'lf1l1l'Jf1911lJlJ1 'Ihmt1lJ ilJ!~ 1 11 ~:::i' f11l1fll1lJ.rlJiji '11''J:::m tI111 'il1f1~lJ 'i>l'lJ1f1 

" 
(lf1ll91'J~i; f1~lJ 'lf1~911lJ Uu l~ 'J:::'J 1'lf~ 1'1!ff'Jll jfl'O~ V!ftV~: '1 euuVVlJ1,,11') 
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lhmJutlft'litlfttlfl11'J'Jm:::'J:::tJ11 1.3 - 2.5 ~9flJ~l1Jft'i ~flmJlJtJ11 2.5 - 6.3 19f1J~~1J~'i ~1J~ft'\Jtl'lJ1 

uuulrltlUn~ftlnlJfffl1l1imf1~1'U,j'1Jc;mjW:::I1J~ftU1JlJ 

1J:::m'tl'l l11J1UG'I 1J::m'tl'l~tl1~Utld'lJl ;U'I'l1~ln\.J'~f\.J1Fh~m'tm·Hl1fl1ijUlJ1J1f l,j'l'd 
• II 

l'YImijtl1J'i:::1J1WU l't.ff. 2527 iiumi1~tl'l".h "ft1":::fl'l" (Da - ang, ra - ang, ta - ang) tlTh 1J::: 

,~ 1" oJ,,,,,,, ,.! "" 0'"" ' _I_I •
l1"tl'll1JlJfllll1 'YIU Mty 9f'l 'rl'iUfl'rlJfl'l1JlJ 'r1111JUlJ1J1'il'iUfllJ::l1"tl'l11 "lJ:::"1'l" (Palaung)

' d'"0 .c:s ,• d .41m:::1'YI(I Mty1J1'lfl'l1Jfl 'rfl111 "fJlJ"tlU" (Kunloi) 9f'l1Jfl111Jl11J1U11 fllJfttlU l1'itl fllJf,Jl'\J11l'YI'U 

" 
rhil"1J::: m'tl'l "1J:::l1 rltl'l m~utlgllJ~'lWi~I;U'I'l1~ (fltl'lff'llf1n::11'r111'\J1, 2540) ltlflff1nn'I 

1J'i :::i9iff1ff ~ f l1CIlu~,j'1J fl rll1G'l '!1lJ 'r111J::l1rl tl'l -h lnlJl't"lijtl'l mj1J l1it'Ifllul~fll 'i1Jflfl 'i tl'l'Utl 'I 

lJmi'JufflJl1i l1rt'lllJlti'llJmi'J'\m'lmW1~fl1~1J11 ~'llnlJmW1~m~'I1MtY'\ltl'l'rlJ1~ flf'l 
II 

'Vj'YIll~m1'r 1200 lftuijU\.J VflCll'l'Utl'ltl1Wl~m llJ'Uw::irlJ tld1Ji l1Wlijtl'l 11ff'Ul1illJ i'i~ llJ 

1J'i:::1'YI fflij UlJ1J1f 'i1U'I1lJ1J1'1~,j'1J flrl11i11J::: l1rltl'lij~lJ J llJ 1~1J tlglu1mY1JY; ~'l~ln u,j'tl1J"~ 

~'i 'It1lJ 1l't'i l:::thi-llmY1JY; lnlJrhiiufllJmi'J 11ff'U l1i1m:::nlJfl111Jl11J1UfI'i tl1JfI'l1Ji'i~ llJ1 ~ 
II • 

li'll11Jft ('rlJuh 'lJ1J'i::l'YIff1'Y1u i~lJTi'i 'i1J1J'i:::ll'twihnlJltlflc;flllwl;tN 'l1~.seuuesu1mr) 

rnsm~ i'mr~lJ (soil conservation) l11J1UG'I fll'i1J6llii~tl~lJ~1u1ifln '~'l ~~l1Jl~tl 

~ft*l11J1U~'l:: i'flll1~lJ ll1'ijfl111Jff11J1'iO1lJ rm 'l1'~,,~il~'J 'I'1ftU"::'~lJ1lJ~'1~ flrl11fltl lnlJ 

rrn '~~lJtldH'lfl1~ l~tl ll1"'~~,,~il~'J 'Ill,,:ah~ 'Ii'flll1 , l1'~~lJ1lJ'llftuiJ' l1'~lJlnftfllm~tllJ 
... ... 

l1'innuurn 'i (erosion) 

..::a.cs Q,f tie. : " 4 .& oIQ.4 ~ 4 

1lifll'itl~ 'i flll~lJ U"::lJ11ftU1'r'i::1J1Jl't'r l11J1UO'l 1lifll'i 'l~t'i:::1J1Jl't'r1ftUfll'i~ff1J~ff1lJ 
II 

t1lJ'i::l1 i1'l1J 1~ 'i fll 'i tl~ i'mr~lJllCl:::Uumerns ~ftfll'i 'i :::1J1J;;'r1J\1fl , Aun ms1J\1fl;;'rlnlJ1l01J 

fll'i 1J~ fl;;'r~11J1llJ1 'i:: ~1J fln 1J\1fl;;'rfl 'J1J~lJ fll 'i1J\1fl;;'r1J1l'l~lJ mr1J~ fl;;'rll9l'1J rns1J~fl;;'r 

1l1~tl1Jq~ fll'i1J\1fl~'rl1~lJliUlJfll'i1J~fl1lt:l1JmY1~11J11lJ1'i:::~1Jfll'i1J\1fl;;'r1~~1JlnlJ1l01J~11J 

ll'U1'i::~1J fllnhti'Ulf11J9l'lfl;;'r~11JlllJ1'i:::~1J (nflntl~i'mr~lJll,,:::J11~V'i:::1J1J;;'r:'i::1J1J 
eeu ,,,u) 

~lJ (Soil) l11J1UO'l i~qlln1J'rl9i ~Mmr1JFb Inn 1~U1i~lJ1fll'i1J1'llfli1lJ 1l":::11~li1~ 
• II 

iiffCllU~1'llflfll'im:::'t11'\Jtl'lil~~U'YI1'l1in1J'r19illa11Jn11Jt11JfllJ'YIiui~q\11 lli1:::mfllff 'llJln~ 
II II 

lnlJ~lJll'Ij'llnlJilJ '1 ~11JUlJ1'UlJ1lJt11J;;lJ Inn 
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tI ~.4 " 4 .d4 
fl111J~~1H"1J\!'HU'\ltl~~tJl11Jlt1fl~ fl111J1JlfltJ tltl'\l tl~1il'Jm111'j~'jf Y1~'jf'il::: murm 

th1il'lith::: lt1'jftJ1~ ~tJ~~~1Jff1J\PWl11Jlt1i1~ ~tJ~ij1il'Jm111'j1J1flLl":::lrlflffm~ln~'"fl1J'\I tH 

~tJll11Jl:::ff1J ~'jf~I'il'iqjl~1J1~~ ri1tJ~tJ~'\Il~fl111J~~1Jff1J'lJ'jWmj'ijfffl1~ln~"'tl1JgtJ"1 

1l11J1::: ff1J ~'jf~ '0::: 1~1 'il'ityl~1J 1~llh~fl11 Ll~~tJtJ1::: fltl1J~1t1Lli1il'J11"1t1'jfiJ~ Ll~Ll i1il'J~~'jf 
JI 

ffl1J1'imh1Jl1iL1~tJml11'i1~ihY;tI~ 13 'jfiJ~ llhutJ ltJ~tJu~"::'jfiJ~'il::ijui1il'J~l~'1 tlgitJ 
, ,J1 " 

tJ'i1J1wn1~l'rhntJ ui ti1fjnijtl~ltJ~tJll1rllUtJ~'jf'il::1~ffl1J1'imh1tJl itJ1:: lt1'jftJ1~li~111J~ fltl 
I " 11', I 

ffl1J1'imhhl1i1~1Y; tI~ri1tJ Utltl m~1::ri1tJn"::"lt1lh1~llhuu1u~tJnfilfll1 lflll~1li1'l 1 il 

11'fl'il:::'\Il~1il'Jm1111flg 3 tll'J ij1~1Y;tI~"'fl~tlfl111J~fl~fll1'Utl~~'jfflfl 1tJ1911l'iltJ ~tlffvttli'ff 

Ll":::1'YiUYlff19ftl1J ~tJ~'Ul~fl111J~~1Jff1J'lJ1W 1~1Jfl111Jff1J'IJ,w1(I~tlfll'j 1ri~tI 

... "'l .. 1 " 
fJWfll~'Utl~~tJ l11Jlt1fl~ fl111JtJ~1Jff1J'lJ1W'Utl~ flHff1HU,,::ff1Jnflfll'Yi 

(fl111Jmunn) rns ~~~1J1ilfjtJ11111 unemmifltJ l,;tJ ff1J'U~Y11~flltlfl1"'U"::lflij ffl1J11 nuii ~ 

1" _I... ... Go'.4 ~ tI ~ 
1:::~1JfJwm'Yi'\ltl~~tJ ~ 3 1::~1J fltl ~~ tnunme U"::ill1 (fl111JtJ~1Jff1J'lJ1W'Ufl~~tJU"::fll1 

tJ1::l~tJ:1::1J1JtltltJ1mJ) 



(HSl'tLJl,lN.IA) Z861 .. 
A~M.trnH pua a!t{;)lrn rH~lM.~~tUtLUUUM.M.n.hrLM.lM.UJl,1 rmM.IA~M.ltLf\,N~f\,161n.~libtl1H.LUM.f\, 57 0 P'11) a,..; It "",,11 '" ~ b tJ'l=J' I") 

II'" • II 

n.,PI.L~ (:>~~s tpMo.riJ) ~l n.~lib~111tLUM.1" L~UrJ~lLtl~tLULt\Ift~::l!n~l n.~lib~I1H.LUM.l::rJ::t~!-
.. .. 

tLUM.l n.ust. ~M.l tL~n.UWU1LR.UlJtLULIAIAHt-LUI.:::tM.l M.UH16l1lLR.11AM.f1HtI GM.1UtM.R.t\ll!Ltl 
I=J'b "11) ~ ~ O~". I'tl "f" ~"b f' r rI 

L, t-L~:::rJ::t~1-tLUM.l tLU~~~M.LtL\;JtLU~~~ ::l!11 ::rJ::WLl!LtU~ L, rJGP:::rJ:::tM.~lUGGt-fl.11tHUtL.l! 

t-rJ:::rJ::: tt-G.l! t-IA tLUL M.1ftM.:::l!11161n.~libtI11tLUt-.ll:J (:>suqd :>A~;)npOJd:>J) l!HUGGUG~~16tLUM.L ~t-LIA It) ~ I!) b'b f' b t'fi 

tLUL M.1ft~:::l!11161n.~lib~11 H.LU:::rJ::tn.1J (:>suqd :>A!l~:>~:>A) n.l:::l!nM.~L!ft-LIA tLUL M.1ft~:::l!11 

~ll1~libtl1H.LU:::rJ:::tG~ L, ibLtl::rJ:::t Z M.f11UGGNl.lmM.~1 wumUmtUtL.l!Ul1Uh~M.ltLR.t'Gf\, 

b tJ' I 'P Z"'" p-pi" fr' I 

UMlA:::rJ::tNlM.l!.utM.~ M.~tHM.M.l!H1UG t'~nt-~~M.l tL ~ t-G~ tLUL M.1ftM.::: l!11~ 1 n.~lib tl1H.LU 
L-Op-~ r b tJ' ". I ~" tIr I!) tIP 

(lu3wdol3A3P pUB QlA\o.I3) ~M.ltLn.t'Qn.tLULrtlfllM.::lmI61nl6lmt~ltLU 

" n '=' 'b 

(V\7~Z '::m~::l!l1 mttM.l1mm) M.~rtM.1IAUIA1:::trLM.1tLUN~~rtLt~ 

.c~ ""...."" '".. If, 

nu GM.t'rJM.Ht1GM.m~UL rtrtM.l~M.l tL ~L nunsi.urtM.ltM.llrt:::l!11~M.ltLl\oLR.1LM.t'G~M.f11L 11 t'11 rJ IA1 
I'tl J:I'''h~r ~ "''0 "I=J' "''0 "ip0lP ~ 

UlAl::rruu Lt:::rJ:::t LtU~1A M.IAnn.G~l!H Lt1IAM.GI1uiR. tU1Jl,M.n.UM.f\,t'f\,11t-G~t-rJU~rLlA M.M. M.ULI1 UGM. 1-I!) • J:l'1=7 "It". .... b J;J' I!) I'tl. "It) I v p ""):7 • I • •II'" 

ULrtt'}11WyUL 11 rJL LtrJ~ 1rtLt~G~t'rJ~ l~l L!,A ~~H tLU M.l M.~LrrJ~LG ::l!l1ULULGL~M.~n.1JpG M.~ 

~~HtLUULI1t'G{.P M.GM.f\l1ft~~Il::l!~l1M.l~~HtLUmLrt~fl.M.1JW~l:::m~ M.~~mY~~HM.~lfl.hfl.ll 
tLUGM.It-lArtt t t ~.l!t'rJl!H.LU mtrt tfl.rtL ~M.R.rtM.lIAUlAl::tfl.ru rJLlJJl,l tLUt'G~rtLt~G ~G M.t'rJM.1rtl rt 

f' ~ II l' b r ~ f'It" " • "'po I!) J;I' • 

t~.l!t-rJ l!l~M.lt LR.~l!H tLU M.n.~ 11 [! ULrtM.f\,t-i!rtM.1rtM.1t M.llrtUlAl::tfl.M.1t~.l! t-rJl!l~M.ltLR. tLUt'G~ 

II It):' "tIP 11) r ~"p hp I!):' " " 

rtLt~~l L!,A Lrt M.~M.~1 ~£~Z ll~l1t'~}~!!t'rJ~ltLUt'GR.t~rJWR.tLUULI1t-~Lt~l1Ul!l WR.t-DLtrJLtlhLtl 
.... 1 

rJL t ~M.l t, L~U(Wt' ~~U 1A1:: tfl. M.~m~WIA~UlAl:::tfl.~~GM.l L,t-L~fl.1 tfl.ll~ mY~~HG; Ltt'1l11M.~1L!,A 

~nJ~!! n.LtLGt'Gf\,n.GU::: tfl. M.t~ M.~l~lrJ~1JJlAl::tfl.t-L~:::l!l1UlAl::tfl.M.lM.~l t',!,A~Ll!~t-Gf\,tLUt'G~~
.. .. 

}~!!t-rJ~l~M.l tL~ m14L~ t1.~lll:::l!~l1M. l M.~Lttt-GR.rJLI1:::W tLU:::l!l1mLrt~fl.rtL~ nt. tfl. tfl."rtLt~~ 

.. .. 
t'11~1 1A~l!Hl!H t1MLM.rJULG~R.mll)GfuLtl M.t.l!U~rLlAM.M.rJ~l IALn.M.Ll!rJGWLl!Lt:::l!rLrJlAl,YlAl::trL 

&7" ~ P b 1-0 It) b. lb. 1-P' fr' "" I~ ~ IV 

I '" I'" 

nu Lt1UGGt-.l! tLU M.1 ~ 1 rJLtL lAt-lbt-M.LtJl,M.fu~ L.l!IAI1uK R. t,Y1Jl, M.M.f11t~.l! t-rJ l!l~ M.l t Lf\, 
I!) " bib"'" 0 f"f" po I!) O:=" b fr' IP I' 1'0 r" 

~U.ltLtt'Qn.ib~L!,!I1.LU'::l'mu.Lnu.n 

~umQmt~~~LU 

z uun ~
.
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OJ ~ :II 'i' 
't'tU';j'U6-:J'U11 !'t't~ 

~lJ1r~fl-:J.,rld l't't~u1J'lflflfutl'U 2 n~1J"HtY'l fifl 

1. ~'Ui~HnJ1il~
 

~'Ui~fflJtil~ 'O:atl'U~'Ui~ 1~ijnl'H1113fJ1Jf11'j ~ff1J~nff'j ms r-lff1Jlf1ff'j 'l 'UU1JCl ~ r-l~~~1J ~~
 
, , ~ w 

~'U i~~ltl'U 1 1Jfl~l~Uff'j:: nCll1n131n[J1'O::fi~1i'iflnHnfi 1~~fl~nu ii~ ~'U i~ff1J1il~ij1n~~ 'j f1'j 

d d 1i1 ... <I 1iI • 1 ~ l' .. '" d iI ' ... 
.. 

'ffl1J1HllnlJl1J Cl~ 1~[Jl[J't't'Uli 1fl~ ~ 2-3 t'U ~ [Jr-lClFm~ 1JCl~ Cl ~l1 'j flCl~Cl~l't't[J~lCl nu nnrmu 'U 

~1fl~1~ 1'li'U ~'Ui'Um'ff1'j'jrll, "pnw 2, rpnw 3 UCl::-q1nW 5 1tl'Ufi''U 

Q,I ~ Q 0 'j) Q,I' 'j) "Q,.I do ~ 'QI tI ~ I QI fi G.' 
't't'U li~n r-lff1J '0::1Jf11'j f11l1 'U ~~'U ~ 1fj~lCl::~'U 9I111J [J 9!~1J1 'Oln~ 1~'t't'U 11 l1'j fl~ l~ ffl [J't't'U11 n'U 

. " 
nm r-lff1Jlf1ff'j ~fl~fi lCllrJlnff'j~1H~ fl~~'U ~11ij[J l~fl 1l1'i'13 Cl:: flfl ~lf1ff'j~ fl ~~'U ~1 Hl'rilU'U 11Cll 

d.d d " Q,I d" d d Q,I flLt!"l" ~ l.d 
lf113lf1[J1 '0::1n13 m 't'tl::~'U~111J[J UCl::ml11mn~ ~ 'jf1'j 'O::lf113l1JCl~'t't'U li L1 !'IHfl~ r-lCl ~Cl~~fl~ ~'U 'Yl 2 . . .. 
'il::1J lnufl[J~ 11J'lrlJ ~ ~ fl~ ~ n r-lff1J 1~ [J~n r-lff1J1~ [J1 '0:: Cl~ Cl~ 1Jlnfi -q~ 13 H fI i'~ Cl~ Cl ~lnfl13 50 

_I fI d tI A 1 I I I d' ~ " .d _IQIiuns 19!'U~~fl~r-lCl r-lCl~ 'U~'Ull'Jnff1'U ~nr-lff1J'j::l11H't't'Ulir-lClr-lCl~ '0:: Cl~Cl~'U fl[J'Yl,,!~1J'j::1J1W 5 -10 

11Jfl11~'U~ ~fl~r-lClr-l~~1'Ui'Ull'Jn ~~J'Ulf1~~'jf1'j1~m'j1n1311J~~~'Ui~nr-lff1Jfili'Ui1'UiJ~fl11J 

~1fl~H~fl~.,r11 1't't~~~0il'Ull~[J~'U61~[J.,r11 l't't~UCl::.,rlT.h~ul1-:J'lrl~ ~'li'U ~'Ui~n~ff1J-q1'j'jW 
. "" 

310 1 ~lCl:: ~nr-lff1J,,!1'j 'j W 3601 ffll1i'1J~'U ifi1Ji'131J t -:J 1~ [J131ii''Yllfln'lr'U U 'Uij~nr-lffml-:J'lrlJ ~ 

~nr-lff1J1~[J1 ~nr-lff1Jffl1J'Yll-:J ~nflff1J~ ~~ltl'U~'Ui~lf1~~m'jlJ[J1J1J~n1'li'U ;~ 888, fI11nCl'" 

922, ;~ 999, f111nCl'" 755 lLCl::u1J91Y1n 347 i'Uirl-:J~ff11J~fli'Ui "!1'j'jW 3601 ",n~w::1J'j::~l 

~'Ui.,r11 1't't~t1nr-lff1J1~[J1 ~fl~l1lh{)~l'U'jl'lrf11'j 1tl'U~'U (fflUn1~{)U",::iOil'Ulf11'j~n~~'j~~~~ 5 , 

2539) 
" ... 

'Olnf11'jffn 1 'O.,rl1 1't't~l~[J~ff~TIJ 2539/2540 't't1311~n~~'jf1'jfi1Jt1n.,r111't't~l~[J-:Jff~fl~ 

i ~~'Ui.,r11 1't't~l1 Cl1f1l1Cll[J~1mi'U u~lf1~~'jmrl1'U' l1tYlJ[J1J1Jt1n1Jln~-q~ fifl i'U it1n~ff1J 
I QI Go' c1_ 1 4" tItldd. tld.e:t 

lfln'lr'U 1'lr'U 't't'Uli 9!'t't 888, 't't'Uli 9!'t't 999 9!~1Jt1n1J1n()~'jfl{)"'::81.11 (~'U{)ffnff'U1'Ylfff11'jlf1~~'j, 

2541) 

~u~,j\lf)~n1't't~1uth::lllff'Yltl 

~lml~fl~~ i'U1J'j::1'Ylff~fflfity 

filflll1Ufl ~~l1'1~~'t't'lr'j\!'jur~~l1'1~'Umms 'jrl ~~l1 i~Yi~tl!Inn 
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mn flCll..'l
 

....
 
.fl1f1~~1'U~fl 

Go' Q,I QI v Go' QI Go' d 

.fl1f1~::;1'U nun "..'l111~~'.i~Ufl1 "'l111~"'U'Yl'l.P
 

" , "II ,
 
Yl'UYifll'.i~~~.,j'111 Vi~lfifllJll..'l111J~fllftVU1H'U 1~v'lJ~fl1Jlfllhl~ i 'U.fl1f1mufl1~m~Vil::: 

l'UtJfll'.ilVil::;'lJ~fl2541/2542 ~'U~'lJ~fl.,j'111Vi~fl~i'U.fl1f1mufl'lJ'.i:::1J1W 1flVCl::; 47 Hl'lCl'l1Jl111'U 
>I • • 

Q,I d. 4 ~ 'j} Iii~d 4 d .. I 'j} d. 

.fl1f1~:::1'Uflflfl1~V'lm'Ufl'.iflVCl::;28 UCl:::.fl1f1flCll'l'.iflVCl::: 25 ~1'U urna ~1JVi'U'Ylu'jfl'Uflvml~ 

.& v ~ d l.d J ~ d ~ q.d 
CJl'..'l i 'U~1'U ~Cl~ Cl ~'.i 11J flViU 111tl Cl V'UUil Cl'l '\I'UCl..'l~ l1J Vi 'U'Yl rns ~Cl~ UCl:: "".fl1l'HJ 1Jfll fll r1'Yl 

• >I 

l'lJ~ V'U 11il Cl..'ll1~ '.h'lJ'.i:::l'Ylr1' 'Yl(I',lij fll '.i ~9lJ 'U1fll '.i il i'U il ~ '111il Cl 'l.,j'111Vi~ "lfl~'UiY4'Ul)jfl'l1J 1111 'U 

~'U i'jfl~""1J~i M~Cl~~~1Jlfl~'U11~1n~11J u9ii 'U.fl1Vi'.i 11JV'lViU11~Cl ~~~'\Ifl..'l.,j'111 Vi~~fl~'U ~'\Ifl'l 
lfl'tJ~ '.imlvi1J~'U '~1Jlfl1.r fl UCl::;V'lijml1JU~fl9il'l'.i:::1111..'l'lJ'i1J1W~Cl~~~ i 'UL1'U l1fl'tJ~'.i nsfl~1J1fl 

(tU~"'Yi'.i'.iW lm:::f1W::, 2544) 

.. 
.ttl ~ .cl cv flu IV .c:l 11 ' 

trOl'Um1W'Ulll't1RUUHtrPll9~'HlRl"r.J~I'HtJ 

>I • 

""m'U fll'.iW,ll'U fll'.i~~~.,j'111'Yi~I~U'li1~1~'l111~I;V..'li 11~ ()fl L,l'h ll1'U ~..'l111~Yiij 
>I • >I 

f1111J~hrirui'Ufl1'.i~~~.,j'111Vi~I~U..'li1~1 Liifl..'l\)lfll1..'l 13 fll1.flfl'\lfl'l~..'l111~I;U..'lil1~ ijfl111J',hriru
u u 

>I 

l'Ufll'.i~~~.,j'l1 h"~I~U'li1~1 'lJ'.i:::flflU,l1Ufll1.flfl11~11~1J fll1.flflVi~11 fll1.flfl11U..'l1111'l fll1.flflll~ 

fllU fll1.flflHH fll1.flflhm'lJ'.ilfll'.i fll1.flflll~'i1J flltflfll1~l1~'l fll1.flfl~flm~1 fll1.flmW~ fll1.flfl 
>I 

",,:::LiJ'l Im~fll1flfli1'Ufhll'Yi..'l ~Cl~~m11J11..'ltJfll'.i~~~ 2551/2552 fltii'UlflWCfl""..'lO..'l 57,346 ~'U.. .. 
., • ., r ., 

"lflY4'UYi'lJ'jfl 136,454 'i UCl::ffll1i'Ufll1.flfl1CMU..'l~11ijY4'UYifl1'.iH~~.,j'111Vi~I~V..'li1~130,100'i 

~Cl~~~'.i11J 9 ,030 ~'U ~'l()fl',l11 fll1.flfl1CMU..'l~11111'U~'U~'lJ~fl.,j'111Vi~tiU'li1~1~ijtll~..'lfll'.i~~~ 

fltii 'U'.i::ftu~""..'l.. .. 

I w" If 

lfl'tJ~'.iYi~fl'UfllftVU1H'U msi ~'lJ'.i::: 1V'lfl1Yi~'U U'UYi~ nufllftVU lH'U i 'U.fl1f11l1 Ufl III 'U~Cl 

Vi 1..'l "lflfll'.i ""~H'Yll..'ll1Cl1'lIfl1CMVi 'U'.i::: V:::U'.i fl'\lfl..'lU~'U ~91J'U l1r1'.i'tJ! n"11Cl::i1..'lfl1J 11,..j 'l'lfl~Vi ~ eunU 
>I • 

f1111J~fl..'lfl1'.i,l1'U~ Cll~'\Ifl..'lY4'lfL i 11Cl:::Y4'lfU l~lCllY4fl""trU""'4'U~~""ll1m'.i1Jlflll~'.i 1'lf'U .,j'111 Vi~ 

~1m~fl..'l111'U~'U 
>I • 

ll\)~,j'UY4'Uli.fl1f1m Ufl~ nuril..'l11Cl:::U1..'lff1'U '\Ifl..'l.fl1f11l1Ufl~fl'U U'U (l'lf'U lCMVnlU Vi:::Wl) 

V..'lfl..'lll1'U11l1 ri'l ~~~~ fflri~'\Ifln::: U urns ~ ~~Y4'lf'i 1;..'lVi lW 'lfV 1'If'U 'Ii'111Vi ~11 Cl::: ~1111~ fl'l 
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fl111Jn'lT.1lj'1~l'Uf11:iUi''lJUHi'U n~'tIUCl~Il'1fll 'U1 ClVI1Jg~i'U nhHJ1~fil~l1Jg~i'U nClfHHY1J 
q q q q lU 

tI v '" tI ", .. .,j_~ e1 
"11111 fi~ fi:iU1Jn'lJfl111JflU~ m:i'U U~flCl1~tJflffll1 m:i1Jflll11:i fffl11fiUlJ U'U tJfl ffll1 rns 1J rm lCl(J~ 

~ d'd QI rI: 0 <jJ QI v cal d' v ~d v ... 1 
fffl1t!n ~m UCl~fffl1'Ull'111l1lf111fl:im(JU1J:i'lJm:ihl1JCl~fi'U~'Ul1Ifi~\1nHff1JfJlJ:i~nU'lJnU 

. " 
1~ff!l~l'11~ltiun 1l11Jl~Urllf111fl:im'lJ'UYi~U'U fllfl(JihfJ'U 1~'U m:iHnfll1Jg~i'Ui '\i'111fi~ \1 nHff1J 

l'U :iUU'lJ'lJ'U U~:i euu f11:i Hnflu'lJ'lJijiYUlUllHni'U 1~ijff1'U(Jf):i~fl'lJfl111JU:i~W fl UCl~l ff~1Jl;nll ~ 
ltI U U cu 

" . " 
m:i~~m:il1Jg~i'Ui~'tI'Uu~lf111fl:im rm l-u'u:i~1(J'tIu'Uu~~'UYi~U'Ufllfl(JihfJ'U1'U1l~~,j'U(J~ 1lJ 

do ~ ....1 QI,q.q d' .q & d I 

1J1J1fl:i f11:im H1'UlJl'1:ifi tnm 5J1J'U11fl'UCl~fl111JtJ~1Jff1J\!:i W'\lU~~'U 9f~ ~~ 1JHClm ~l'1'lJfl Ufl111J 
, ,.'" to' 

(J~ti'U 'Uu~nu l-u'u:i~ 1(J'tIuYi~'U'lJ'U Yi~u'U f11:i~'U~l'1i'fi(Jlm~'U fi!u1J11~nui\lll'Ul1i f11:i1~'lJ.. 
,,,. • to' 

In(J1f1111J~'U 1 ~l1~'UU:i~ 1(J'tIU \l~I~1Jffn(Jfl1fi rns H~fl flll11:i'UU~5Jijijl1fl''lJ'UYi~ U'Ufllfl(JlJ lfJ'U 
I , I " 

fj'UV1~m~ Ul~1JHClH~fll'11~lnllfl:i '~f111ij'U ~1'U 1 'U:i~'lJ'lJijl1fl'lf111fl :iYi~u'U fllfl(JU lfJ'U1Jlnil 10 
JI I • • 

iJ l'U~'UYilnllfl:imn~t111flU~U(Jl1~U U. ~U1Jl'1U~ 11 . 1;(J'Ill1lJ m\~~lnijm:iuihuYi~'UUCl~ 
if • • ill , 

~'UYi U.l;(J~~11 ~.l;(J~ll1lJ (HClril1~\l~1'U1't11f11:i'UU~m1Ji\lll'U1Yi~'U iJ 2537 - 2541 ~'UYi 
JI 

~U'Ufllfl(JUlfJ'U ::i~'lJ'lJUU'U 'CllJ) 

_I '"' ... _I ~ I _I '"' ... 
fl1";jlJ9fl'n"1'tH28t1q~ (Relay Cropping) Ui2~lJ1::: ltI"U"8~fl11lJ9fl'n"1't'1i28t1q~ 

n rs u~n~'tIIl1~U1J(lfj l11Jl(J()~ n rs U~ n~'tI9ifllrl U~fI1'lJl~(J1ti'U 1~(Jm:i U~nvt'tl~ffU~ 
• 4 .::S4 v Q v 'Q,f" .d.d(Relay Cropping) :i~l111~fi'tlU:in (First crop) 1'U'UW:::l'1fi'tlU:in1l1~Cl~ClflUCl1U~(J~ 1JUf1lfl1Jl'1 

• iii , I 

ff1'U1l1qjnuu~n~'tIll1ti U1J(]fjU ~::: 'lJijnu'(lfi:i1'UUCl~lfl~(J1J~'U nuu~nvt'tlll1 tiU1J(]fj~lvtU 
II I I , 

v 1 tI ....!1 "" tI '1 "'" "" .... ~ "" 1 tI ~ _I ; ..
flU~m:i 'tII1Cll f1111J'tI'U 11Cl~~(Jl'1flnfl1'1UY 'U~'U'UW~l'1fi'tlm m Uf11:i lf1'lJlf1(J1 l11lJ'UlJ:i::: W'tI'U 

I II I • iii 

ti'lJ~'tIYi~::: U~nfll1J1J 11~n'U ti'lJ (]fjf11Cl 'Uen ~ lf1U ~'tIU :in~~nll1,rlYiIl1i'iU'Uti'lJvt'tl~l~(J~ 1 ~ti'lJ 

~'tI~U~nfll1J1Jl mi nflu~1m~'U i 1Jl~ lUCld'nlllfl1l1J~'Uij1~:i::: Il1(J'U ~ ln~ 'U, ~1Jlnud ~ fi1'h 
. ~"ll:S . I 4 '4.4 4 & d.c:s

relay cropping 'U fJl'U(J'U'lJHl'11'Ufll~UUCl1lf11:iU~nfi'tlflUl'UU~ l1:iUf11:iU~nfi'tlUl'1:in 9f~n1J 

f11l1Jl11J1(J l1Cl~1inl':iuii,j9l1~'Ul~(J1ti'lJf11:i u~nvt'tlIl1~U1J(]fJYJnU:i:::nl':i rill1 i''lJ U:i ~ 1(J'tIU'UU~ 
• )I If , 

mnl \1nvt'tlIl1 ti U1J(]fjl!'U fl UCl~ ms 'tI~ ftHi~l'1Cll(J'U U~~'U rrum (l1-u'vt'U Yi~'U mh~ij U:i ~ ffl'1nfllfi 
" JI 

1 f1(J 1lJu~u(J 1~Yi~'UiHI U~l'UW~YiqfjfJ'U(J~' lJl11J~ l1~ U~'U(J~ijfl111J~'U ud1~1~'UU:i~ 1(J'tIUti'lJ 

4 4 1 tI~.d .4' <jJ ,.q ~ "".l 4 .1 ~ 'jJ0 •
fi'tll'1ffU~l'11 l1fi'Ul'1U~nfi'tl ~1Jlnn1l 1 'tI'U~ 1'U 1 (]~fJ'U lfi1J:il(J'~flUfi'Ul'11Jln'U'U (l~U1J1l 

_I .... d "" 0 1 tI.... , tI "'" tI ., v d I': d "" .r 
rns lJ~ nfi'tll'1 ffU~ ~~ 1J~Cll'11 l1fi'tlU:i n ~ ~Cl ~Cl fl'UU(J Ufl:i 1(J ~ I~ Cl(J:i 11Jfl Ufi'U l'1~::: 1J1J In'U 'U 

.", I II , 

U:i ~ 1(J'tIU'\lu~nl':iu~nvt'tlll1tiu1J(]fjl!'Uvt'tlU :in~~l~'Uvt'tl~I~(J~ 1~ti'lJ~'tIYiffU'I flU ~1m~ 'Ui1Jl'll 

, t1 '" tI tI .... d 1 "'" ""'; "'.... '" 1t1l1n'lJfl'U nCll'UU~fi'tll'1ffU~ 'U:i~ (J:::U:inUCl~f11'lJtl1Jm:i I\l:iqjlfl'lJ Ifl'UU~1't1fi'tl UCl~(J~ ffl1J l':i(l 'tI 
JI • " .... :1 "" tI 1 tI ~ _I ; .. "'.... _I 1 tI '" '" _II1Cll fl111J'tI'U UCl::: l.l(Jl'1flnflH l11lJ'UlJ:i::: 1(J'tI'Un'lJfi'tl~~lJ~nfll1J1Jl l1l'1'U(]fjf11Cl'U'U'l f11:ilJ\1n 
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fl11~~1I'lh:;uTlfi.fl1'nfl11B~1m~R~Ui1:;~1~'Jtlfl11t1gfl,"YI't'IgBlIqtl 
~ d ~ ~ 4_1 .q CIt. 1'" .. I.q '"e.t	 "1

1. lHl'lfll11f1'U~fWTVi'll'U'H1 UCl:;'Vi'll''VllJmWl1lJlJ1'lijf11~HU1~'U 1~ ~~llJlJf)~LLCllt'111~:; 
.,. ~ u ., 

~~YlijtJ riTU~l'l'1 '\lij'lfl'll'm f)Yl'l 1ituu-UCl'l ~fl ijt'1'llJ~tJllij'lf1tJm1lJ'iftJm l1'1:;111 tJ1'tl ~lf)~tJ 1~ 
.,	 ., 

inn UCl :;~i1tJ mr llij'l f1tJmr '11':: cl'1'l~'1 Yl Cl1tJ'\lij'l~tJ 1 ~~ltJ unn ~ 1f)Uv'! li1tJ mr t l1'fl 'II'nffij'l n 

.1 1'j/., • .1 "'.,. "i 1'j/ d .d 
lJClf)~llJlJl ~1'UUff'lffl1'llJ1f)'\ltJUCl::~~1UJ~~'U ~~ ~~~lJYl 

~	 u ., . 
2. -U~,j~illJf1'UlJ1~1fll1ij'4i'mr~tJUCl::lJ1infll1ijtJ'1 ~'litJ flln11¥itJ~tJ fll1-U'Jf)fl'll' 

~llJLLtJ 11::~'U mn] 'Jf)fl'll'1I1JtJl1tJtJ ~m::f1l1-u'Jf)fl'll't'1'llJ~tJ ~i1tJ,;tJ 

3. t'11111::~i 'l'tl'Jf)fl'll'~ffij'l tl1'm'U~~tJl~m~ij'l~~l~tJ ~~ij tl1'fl'll'~ffij'l~1I1qj~~'U l~t'1'llJ 

~tJ 1 ~L~lJ~11"'lfll11~'U ~~tJl u~i'lif~ij~f1'Ut'111lJ~.,j'lJ'\lij'lUff 'Iffl1'l~ lI::riij'lO'l~tJ~tJ ~'1l1::~ij'l 
d	 Q,I d~.d ~Q,/J , 31 ,,~.dIW' 

'fW~ 'Vi tJ'Inums 'I ijf)'\l ij'lllJ Cl~'Vi'll''Vlffij'l uen111nutJ'l'\ltJ ij unums'YltJ ~ m 'll'\lij'l ~tJ f)Cl1'Vi 'II''Yl ffij 'I 
~ 

• OJ t1'" 4
"B'UI'UPl1l1flfl'UMfll1 gfl'nYI't'Ii1BlItJtl 

1. fll1-U'Jf)fl'll'~ffij'l~::'tl~,j~~ltJt'111lJ~'1tJ1mh'Ulf) UCl::1<tiuH'I1tJlJ1f) 

0'""l1fll11f)'U~f)tJl'Vi'll'mf)m::'Yll~ltJt'111lJ~'ltJ1f)Cl1'U1f)2.	 'Yl1.," d.d. 4 0" '0 'Yl1 ~'II'lUCl:: iii'"l'11'UH'lltJ1Jl 

.a 1'''' 1 d 4 4 .d. 0 1" c:.i.q	 .q a3. 1u ij '1111 f) uurm t1'Vi 11tJLLCl:: ~~ 1 uu~ u L'Vi ij 'tl'J f)'Vi'll''Vl ffij'l m 11 'Yll 11 ~Cl ~ Cl ~ '\lij'l'Vi 'II''Yl 

.1 'j/ • "'1"J1I (
lJ'Jf)~llJtJijtJCl'l rrnuna ~ 

_I CIt. Q.t.oC:Ir, GI 4" do.e:t.d, .q QI 1· 'I 'j/
4.	 fll1lJ{)'U~tlUCl lm::m1l1'Vi'll' ~ij'lfll1t'111lJCl::lijtJ~Um::'Vitl'VitltJurn une lJff1lJ11t1 ~ 'II' 

.,j I 1"J1 
~mijnltJm 'I ~ff::~lf) 

" •• • w 

5. mll~ij'liifll1 ff~l'lU1Ic;'lU1 1ittJ1itJ1 ~flijllij'lf1tJfl'll'nffij'l'\l1~U11tJ'lil'lU"'1fll1'tl'Jf) 

fl'll'll1~ijlJq~'ltJ'tl1::1Ylff1 'YltJ 

fll1'tl'Jf)fl'll'111~ijlJq~ 1tJ 'tl1::~'Ylff1'YltJ iifll1'tlUllilf1tJ 1~~l'Viil1mtJlJlf)l!f) u~ii fll1'tl~,j~ 
Ii' I t' I t' I	 " 

f1tJ1Jl t ufltJ n ij1fftJU1'll'Cl'tl1:: 'Yl1tJ I1Cl:: ~f)1l~1 mniifltJ n~'Vi 1::'tl 'Jf),rijtJ (Lf)ll~ 1 'Vi ~f)Yl u'II'1~~ 1lJ 

uu1 'Vi1::11'll'~111ffnli n11 'Vi m ~tJ'I .reuuneu1",1) 
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.. , 
v ~ Q QJ d QJ'Un A'W~'Ut1lHtTfllUt1:::fJ1UYl-1 

~111 'Vi~LitJ~ ff911ln"I'Vt'l1I ~lff'nl in ~~'thfit1!Vi'l1'l1~~'IJu~tJ'i:::1Vlffl nu fl~!n'U~ 't'ri 1 

" .d .d~.c.i	 jI" ""_I,.h:::lJ1W 18000 muum 1'UtJ 2543 lJ'Vi'UVltJ't'f) tJ'i:::1JlW 8.15 "'l'U 'i ~'t'~'t'91lJ'i:::1JlW 4.57 ,	 OJ 

cl'llJ~'U lm:::~'t'~~91m~tJ 561 nl't'f)i'1J/l~ ~'t'~~~HY';l'ULmu1~ln'U191~~lJ 1'Uf)l'i~~91UWIl'iff911 
u • 

.&	 a ~.l. d IV ct & ~", 'GJ ~ ~ ».:.« ~ QJ 0'1"QI	 0 

Clf~lJf)l'i'IJtJltJ911!'VilJ'IJ'U UtJH'i1~l'i1 ~~'U'U ~H'llllJ'U91U~lH'i~!'t'tlJ~'t'~'t'91'IJ11 ~'Vi~mtJ~ 'tY911 'l1 

d Q,I' ", _I
l'Vi tJ~ 'Vi Uf)ufl11lJ 91 U~ rm 'IJU~ lJ 'i:::!Vlff 

51UM In'UVi'l1~'1~ml'tY~ 'l:::l~lJUUf)~Uf)~~U~l~u'U~mfllJln'U~'U'tJnmtJ'Jf)fl1'i'l::: 
I II,	 I 

tl~i 'U l~U'U't'tqllfllfllJU~iY~l11fllJ U~t:l11lJiJ'l ~,jlJu1~tJ'JmVimn'UVi'l1UClflJn1JVi'l1ulJ'tY1lJ1Jlf) 'l::: 

_I ... "1 _I ... "1 1 'I" d .;, ... d" 1 v _IU't,lf)UClflJf)1J'lJ11 'Vi~ f)l'ilJ'Jm1lJf)1J'lJ11 'Vi~ ~tJ ~'l1!lJ't'~~1U~~~'tYlJf)lJllJ't'91'IJ11'Vi~ U't'1lJ'Jf) 

ilJ'l1qlJl~tJ1nlJ ~~'l::UllJ~~51U~~L'U'l1qlJ't'::1 - 4 LlJ~~ 1~~LnlJ1~f)l'itJ'Jf)'\IU~lf11l91'i~1 '1 ltJ 

_ I "" ...... _I "1 1 .;,... "" 1l'Vi 'i 1:: 'tY::~nf) i 'Uf)l'ilJ{]lJ9I f)l'ilJ'Jf)UClflJ'lJ11 'Vi~ ~tJf)l'i'l1 tJU~~1U~~'l1 't'~ 'llf)~ltJ'l1 ty1'\l11 'Vi~ 

~ v d .;, I "'l d 1 1"
f1HU'imm1l1tJU~llJ't'~~1U~~'i::'l111~U~1'IJ11l't't~'l1qlJ't'::: 2 - 3 llJ't'~ ~tJ 'l1'i::tJ:::l1C2lJ 20 - 50 

lClf'U~!lJ91'j f)l'itJ't,lf)51U~~~'l1l~tJ1 fl1'itJ'Jf)L'Ul~U'UiY~'l11fllJ l~tJtJ'Jm::tJ::: 50 20 !91'U~llJ91'jX 

dad';' e:»:». I <I 1" a "1~tJl1tJU~l1qlJ't'::: 3 - 4 llJ't'~ !lJmlJ't'~~1~Uf)U't'12 'tYlJ~ll1 ~U'U ml1't'Ul1C2lJ't':: 2 91'Uf)lHJU't' 

i'f)1l1~!'lflJ!~tJ1n'UnlJf)l'j~U't'i'f)1l1UtJM~111't't~ 1~tJtJf)~~1' tJ 'tYll1i'lJ5 1U~~J'U lnlJ ~'t''t't't'utJ 
"	 'JJ ~" "0 GJ QI a v ~ 'JJ' v GJ 4 .J d 
~	 mtJ'Jf)~1U~~'t'1'Um~'l:::91U~f)l'l~1'l1'Vi'l1lJl~ 1 - 2 flH U't'1U91fll1lJ1Jlf)'UUtJ'lJU.:l1'l1'Vi'l1 9l~f) 

~ d .4,,~ ~~ l'd GJ4' •GJQ,I .:" 

'\1::llJ'Uf)l'jL't'ttJ~'ViUllJU91lJ~1U~~l'ilJmUtJ ml1f)~:::flqlJ1'l1'Vi'l1 tJm~ lm:::tJ~'jf)1l1fl11lJ'l!lJ'l1'U~'U 

... ,""" " '1":1 ... , I. ~ .;, ~ a .;, d 'I'" 1 1
~'U ~Uf)~1tJ rm ~'l1 ~tJtJ~ lJ~lllJlJl'Vi'i1:::~1U9I~llJlJ'Vi'l191'j::fJ't'~1Vl'tY11Jl'i~ ~'l1 lJ 91'iL'llJ u 

1"1 .;, '_1" 'd "" "1 "" <ld "" ... " tl1f)lff 91 91 tJVl1 lJ U't'1U'l1 't'~Vl ~'t'91'IJ11 'Vi91 ~:::lJfl11lJ~91lJ'tYlJ\!'iWVll'VitJ~'t't Uf)lJfl11lJ91 U~f)l'i 

"	 " 
'IJU~t:l1 L'U'j ::tJ::ailJ UUf)91Uf)~::U'l1lJ U'UHlffUn9lnlJL1J l1'UU'U,j'1'ULlJ nu UlJ 'l::l~ldlf) l~l'.h't'1tJ 

,	 " 
U'HLijU'VilJ"hUl1 'UU'U'Vi1f)U '.i::lJl91 fl1'.i vi'U 'tYl'iilfl~n'U uneih ~91 l'lf'U u:::1919li'U U't':::~U 'tY91i'U 

1J	 '" 

Ln'U~lJ l~tJi~'tYl'i 2 ~U'UUf)~ (30 91.91.) ~ulh 1 i1lJ (20 ~91'.i) f)l'il~1JLntJ1lUU.:l~1f)t:l1U9I.:lln'U 
a dl ' d d ~ .... add ,~~ ," a... ~It" ,
'Vi'l1Vl 191 UU'tY~ '.i:::tJ:: nmmr Lf)lJlf1tJ1~.:l~lf)91flU~:::Lf)1Jlf1tJ1 i191~U9191'UL9l U'Uli 'U11fllJLlJ'U9l'U tJ 

.;, I ~ I 'i""''''' d d' ~.% a , d191tJ'YI1 lIU~1'l:: u 'l11liVltJUtJ lf1lJHf)VlUm'Vi'.i1:::'l:::LlJ'Uf)l'.i'tY'UltJ't'U.:l UH~1'UlJ1f) U91'l::lf1lJ 191tJ 

o " 
'l~ la "'1""" "" .... " ~	 'I""" 1 1"Hl l'l1Hf)Umf)UlJ'l1lJ~U't'1 ~'l1LfltJ1lf1tJ1'U1'YI~91'ULm::Hf)1Jl911f) uumu ~'l1Ul1.:l U't'1lJ191 91tJ 'l1 

a ~ 4 I "...I.s d 'JJ d ~ d 1 I	 I 40	 d

tmu.:l'U 191 snm 'l1 se lJnl91 LlJU'U191L'tY'.i ~U't'1f)lJ 1lJ1H9IlJ'.i'.i,LlJ't'91 'tYm:: 'tYUlJl91'.i tJlJ'tY ~'lJ1tJ'l1 '.iU 

d 1". ... <1'1 ':1' ,_ I d , d d ,,,. ... <I" 'I"" "" "" inu 1'Y11't't'U~ ~lJlJ91U lJ LlJ't'~'tY1'UVlLf1lJ 1'Y11'Vi'U1I91U~911f1 ~l1U'l1~'tY'UVl U't'::fl1'.iflqf1'tYl'ilfllJ 

ilu~n'UulJ't'nhmtJ191tJ~1 '1 ',tJU"'1~:::L,r~'t'~~91U~'j::'l1'h~ 150 - 200 nhf1i'lJ~u'~ u1tJil,j~ 
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... .cO Q did '" Q d i " ~ ~, "... i " 
Yj1H'l';jfl1l1~ UCl~1f1'lJ1f1t11 lJl1Cll'YI1l11J1~'fflJ fHJ 1f1'lJ1f1t11 lJ~6lJ1'11'lUCl~HfI tlJU'H'I~~'Il~ 'H 

r-IClr-li1~'ff'lil'l 300 nlClfli'lJ~61~ f1W~1'Y11'1m'H1';jilJJ1U~'1 100 fli'lJ ij6'1~lJ';j~flfl'lJ'YI1'1m'H1';j 
~ . 

....1.cO <I Q <I, ... _ 1 <I Q <I <11' _1 <I Q <I .... i 
fl'llJ llJ';j~lJ 21.97 llJ6Wl1lJ~ '\IlJlJ 0.58 llJflWl1lJ~ fin 'lJ ~H~';j~ 58.10 llJflWl1lJ~ W6 tI 

0' d 0' <d I ell 'jJ ~ 'jJod ell J Q"f i tJ<d 0 ~ 
5.40 llJ6Wll'lJ91 fl1';jlJfIl';j'ff '11'ff';jlJ i 'HlJ~flfl1 'l'HlJlJ';jlJ1WlJ1f1'\1lJ UCl::fI1';j'fflJ'lJ'ff'4lJ 'HlJfIl';j u1\11 

U~'1lJ1'lJnflfl i lJlJ';j ~1 'YIffi,rlJ1f1~lJ 1~';j l~lnlJ~ 'II'fl1'H1';j ~ij Iil';j~lJ ~ '1UCl~ ';j1f1l~fI rrnil ~flJ1 

. ..." 1 ,,,, ~ 1 QI ~ 0'ell 'jJ 'jJ
Ufl'l';j1lJfI'lJ'\I11 ~~ lJ6f1~1f1 ~r-IClr-lCl~\l1U~'1UCl~'\I11 ~~UCl1 t1'1'ff1lJ1';jm~lJfl11lJf.!~lJ'fflJ\!';jw 

'I" ''''' '"'' " v 1 Q. ""'~" 'I" .".:, _I· ... "'"t 'HUfI~lJ ~ ~1 tI UCl::9llJ '\111 ~~ fI'YI1'HlJ1'Y11UlJ fIl'l L'H Ufl91lJ\11 mslJ~ rrs 1lJ nu~'11l11J1~ 'fflJ 
, J' • I " 

ff1'Hi''lJUlJ::U1ri '11'ff~ lJi M'1fI'Y91 ';jnnl ~flnlJl,ru~~ 'HCl1t1lJ 1f1V'I~lJ (ms il ~fltl1U ~ 'I 'H~ 6tlTU1lJ1'1 

U~'1: ';j~'lJ'lJ66lJ'mr) 

" '" I 

rm 6'4 i'fI'tJ~lJ UCl~111'lJlJ~lJ n ~ 'I fin i>l11iilJ '\16'1 nslJ~9JIlJ 1n~lJ 1lJ ~llJ rm lJ a,j'~ fin 

6'4i'fI'tJ~lJUCl~J1 1~uri rm i>l11iilJfIlH1lJ'\I6'1f1';jlJ~9JIlJ1~~lJl~t1tllJ tllJa,j'~fIl';j1m'1f1n 

'HCl1'1fllflll1 umhwfI'I1lJ~9JIlJ1~~lJ1'\1~ 6 ~'1U1.h66mnlJ 3 ';j~t1:: ~'1if 
~ ".l '" ... .cO .... 1• ';j::t1~l';jlJU';jfI ~ . f1. 2519-25291f1'Y~';jfl';ji'll'~lJ'YIUUUflntl'l'll'~ il~'H1f1l';j1'ff6lJ 'YI';jlJ 

• I I "" 

'\I6'1'Y1i'~t11f1';j~lJtJ'I'~lJ1f1lrfI iY'I ni>l11Uurm 1~ 6f1l';jfl'4i'fI'tJ~lJum:u11lJ ';j~t1dj fl6 fIl';j~9JIlJ1 
J' , " " 

~lJn1~t1i~tilJ~lJnlJ'th 

d ~ '" "" '" ~ .... " J';j~t1~'Y1 2 ~.f1 . 2530-2540 1UlJ';j~t1~'YIf1l';j~Cl~llJCltllJUlJCl'I1UlJ1~flfll';jflllJ1f1'\1lJ 

"'_I J.cO l".l '" J ....1 d •I1lJ '\IW~ 'YIlJ ';j~ '11'1 rrs lJ 1f1'\IlJ lJ rm 'II'~ lJ 'YIlJ 1f1'\1lJ f111lJ Cl1~ 'II'lJ'lJlJ ~ lJ 'YI'lJ 1'1'ff1lJ 1J1 flfI11 35 

0' d 0' Q,I o'tt:::to : & Go' jI<d ~ J , tJ I ~ Go' , ~ v 
llJml"11lJ91 rns6'4';jf1'Y~lJUCl::lJ 1~'1~9JIlJ 11'HlJfl11lJ'HCllfl'HCllm~lJ'\IlJ ~UfI '\IlJ'lJlJ fllJ~fI tlJ~Cl 
~ ~ 

,j'lJ,j'lJ '~~lJ 1H'l::'~i9JIlJ l,j'lJ,j'lJ '~lJ~fI'~~ClU'lJ'lJ';j::~'lJ(fl.n.) fin U 1in~'II' fl6 ms lJ~flW-JfllJ1 
~ ~ ~ 

't~f11'lJ~n'lJ inflCl1lJrns6'4i'fI'tJ~lJUCl::111UCl::fIl';j ~9JIlJ n::'lJ'lJ rrn ri '1111Uuuri611'YIlJ fI Cl fl'l ri'l111 

• ';j::t1::~ 3 ~ . f1 . 2541 - il~~,j'lJ lnlJ';j::t1::~ijflnU~'1,j'lJ1lJfln~i191lJ';j::'II'1fl';jl~lJlJ1f1 

~lJ ~lJ lnlJ 'YIi'~ t11f1';j ~ij~l'ff 'I u9iilw'H 1f1l';j 1~6lJ 1'YI';jlJ~lJ1f1~lJ rnsi>l11UlJ '11lJtJ'IfI'I1nlJ fIl';jU 1 .. u 

~ . 
';j::'lJ'lJ6'4 i'fI'tJ~lJUCl::lJ1lJ1 i ~911lJl~lJ u9i,~ll;lJfll';jn ~9i1'1 ., i lJ fin lJi''lJlJ~ '1f111lJtJ~ lJ'fflJ\j';j ur 

• it ,,, 

'\Ifl'l~lJ ijfll';i11'1UHlJ~9JIlJ1n~lJ't lJ ctfl'Yw::qlJ'tJ1 UlJ::U1f1l';j1~n~lJ1H'l::u 16V1'1ijlJ';j::iY'YIifl1~ 

... i " ~ "" ... <I"" : .1 d , <I
l1Cl~Yi9JI1J11f1'Y~';j fI';j mUlJ'HlJ6~lJ~6t1m'ff1(fIl';j6'4 ';jfl'YftlJUCl::lJ1'lJlJYilJ 'YI~ 'I :';j::'lJ'lJ66lJ CllJ) 
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,Jtluu:::1111\,\ fll'nh fll''Hfl'14f1'nJ\'\~q~ 

rnstJ\lflVl'lf1'U~~~tll'U~t~lLL~:::'t11H~lii fll'i \l:::f'hi1~()~LL'I1~~~'Ulf1ii1li1'it~'U 6d1~1l1fl 
Q,I 0 0 I 'jJ : i ~ 'j/L:1 L:ld' 'j): 0 1_ I v d 'jJ d ... I

mnml1U~:::'Yl1lfU1~~iJWI'U'U1 1 m~ LL~:::1'Umw'YliJ1fl'U'U1\lfl'Yl1~ltJ lJU~lfl":::fl6~nJlJ\lfl 
I J v d d .da 0 'JJtJ : 0 ~ Q,I.l til ' CV ~ 'jJ:
iJ1'IJ'U1l1'Yl~Lt'Yl'U 1'I1t'il'Yltl~n'W \l:::'Y111 'I1fl'U'U1~lli1'i11'U fll'IJ'Ull1 ~ 'I111 LL~:::\l:::ff11l1'iflmi'W ~ 'If'U 1 

i;t'U6'U1f1fll'U~m~i'Ull1fl'l U~:::~~'U 11i~ fll'iYi\l1'iW1tJ\lfl 11J'iJ1'11~61,j'fl~ 1J1~'lfii~~'Yl'U'Y11'U 
t ~ G) .d~ L:I ... 1 L9 Q,I" d 0 i" ...I Q,I Q,I

1'1f'U 'UltJ ffl'U ~'U'Yl9f~llfll111~1~'If'UlJ1'Ufl~1~fl~C11~'If'U'U fl\l:::tl11l1:::ff1'11 su6tJ llflC1tm:::'Vi'lfm~ 

l" " JI 

ff'U~l~ '1 1'lf'U fifl 1,j'~6fl 1,j'tJ'i:::~'U Vl'lf1 ~ flC16~\l'UVl'lfff~'U 1'Vi'i lU6~~lfln"J~t~'Uu'I1~~~'Ulh 
.. . 

ii1li 1'i ~~ir'U fll'i111fll'i tflll~'i'U'Unff.. ~ ~~fll'i 111~ltJfll1lJ'j:::ii~'i :::1~ 1~'UYi1mJfl1'i 1~ff1'i 1f1 ij~l~ '1 
.. 

1'lf'U tJ11J1LLll~~ ~tJ1f1ij tm:::tJ1t11,j~1'1fVl'lf ir'U m~\l:::tJ:::tJ'U~~ 1tJl'Uii1l1'ltJ ii1li1'i~1~'l i~ 

l~tJ~ltJ1m:::ff1'i1J1~'lfii~~m~1~'Ufl'Ufl'i1tJ~6~~mrifl~1~'l ~mfftJ6~1'Ulf1~~\l:::i '11 ~C1~1l1~ 
tI I' "" " 

Vl'Un~ltt~:::~~~u1itJ 11'Untl~ 1111l1'tn~llty'l11fl111ll1flflll1fl (mj1l6l! i'mr~'UU~:::tJ1,2544) 1'U 
, '" I t' II 

fffll'Vili'i 'i 1l'lf19i 'I1tY1LtHfliji)'Ut11tii~fl111Vl'Un'i1'UqlltJl')'hll~~ 'Y11~tJ11l n 1l'lf1~ 'i1l'l1'U6~ij~1'U 

_'I ,.d 0 ""'i 'J/....... 'J/ 1 _I , .: '" , ~ 1 ' .1 i'J/'"....

lJ1t'IJ1 Uflt1l6'U1'Vi'U1l'Yl ~fI~m6flLt~1 tJlJ~fl 'U'Vi'U'Ylfl1~'l 'Yll ~fltJ'i1fl!l11'IJ'U ~tfl6'UlJflfffll'Vi 
JI I ." ., I 

Vl'Un fl~11fi6ff1111'i fl1~'i ty1~'U 1fl1;t'Ufffll'Vi~iJtJ'i:::1'Ylfn~'Un'i1'Ulm)'1fltJ~'i:::~'UtJ1'Yl:::m~~Vl'Un 
JI IJI." 

fJt'IJ1"J~~~ 2,000 tllfl'i ~lm:::~'UtJ1'Yl:::m Vl'Un~'Un.ntJl~'U~h~ ~'Ut~ll ~'Unijfll111fJ~llffll\!'iW 
I II ,JI l" , 

v11Vl'UnijtJ'ill1WtJ1H'UU6tJ 200 1J~il111fl1 ~~Vl'Unijr-J'Uflfl"1fl3,900 1JC1iltllfl'i ~~ 5,000 1J~iltll~'i 

..r '" "" d '" -ll 'J/.... '" 'Vi'U'Ylff.fl1'VifJllmfllff'l1'U11W'U -9 6~ff1t9f~t9ftJff fl~mfllff'i6'U~~ 45 6~ffW1f~t9ftJff 

'11 ~lUHflijTJW ffll,j~Yi1mJ ~ ff11111flUflflfl6 1~tJfll'i Uflfl'l1U6~.u'6'IJ 6~ ii 19l''U '111m'11 ~1 

1'I1U 6~'U 1 ~fl ~6~n~1 trl6fl:::fl6'U ~'U 11ln'Uflll'l1U1Ufll'11ro1Ur-Jfli~fl6, 'I11i6d~ 'i:::~'Ufll~'U fl ~ 6~ . , 
u .. . 

i 11 'IJW:::t~tJln'U ij1:::1J'U'i1flH6tJn'l1 iJ~ ~fl C1~ 1 tJfl111fll111 ~fl'IJ 6~~'U1fll:::ti~~'U' l1'tn~fll111 ii'U fI~ 

U~~UH tJ'i:::fl6'Un'U'I1~lur-Jm~'UVl'lf~11iil~6'lfl~Uff~ ~~t~'it.1!t9i'U 1~ ''U~flllW:::tJfl~1''J~~'U6Q 
~ Q,I.Q <Q.d J ~,~ Q,I i Q L:ida J .4... I 

1'11'U as :::~'U fll~'U 'Yl "J~'IJ'U flC16~nC11 ~lJ1:::'I1 'U~11'IJ'U 'U'U ~~ 'Ull'lflfl ff111nfl~6m~tJ"J~'IJ'U11 6tJ '1 .. . 
\)'U fl'.i1f11111m~i'U'lJ6~Vl'Un~:::\lfltJi''U' l1'6~' uuu 11:::~'U U~l'IJ'Ul'U mnlfu1m~ff~l~t~'U 

tI l"", 
,j'U,j'U i~~ 'U1 ~tJ11'Ul'11~lUr-Jfl~~\l:::iY'U tl~C1~ ~6~lfl'11'U \):::t~ 'U'IJ'Ul'Ufln1Yillt~llfll111fJ~1l 

.. ""1 'J/ 'J/",,''jJ~qL:l4 I~ J ~"ad
ffll\! 1W'IJ 6~~ 'U ~tJff'i 1~'I1 'U1~'U 'I111J'U ~'U ~t'U 6~ ~ 1fl~'U llfll111"111'lf'U innuu (U'U11I'll \y1Ur-Jfl 

.d :1" 4 _1 tI I .1 ~ ~ a o.Q dtid -4 
C1flfll'i"JqjlfftJ'U1 ~ 25 fl~ 70 1lJmt9f'Ufl) 'Vi'lf'Vi11Wfl1~'l ~:::'IJ'U1111m'Vi'lffl'l1l~'UU~:::1J1~~~'U'Yl 

tJ\l fl 1'U'I1 tY1Ur-Jfl~ 1~ \)1flfl11~~ ~U ~i'fl1l1Ufll'11 tY1Ur-Jfl LL~:::' ~fl 'l1l~'Utl1 ~ 1if\l:::t~ 'Umr 'lfltJ1l1' 

1n~ fll111 rru fl~ 'Y11~ liss1l'lf1~1'lf'U t~llfl'U 'Yl1 tJ1fl (J 1l1~ 61'1111Vl'lfuri~'U t~lltJ'i 11lW~ il'U'Yl16~'U Vl'lf 

lm:::fffl11'U~'U 111 'l1'~'Uij;1~'I1U 1~'Utn~fll111fJ~llffll\!1W (tJ'ill1W1l1~m'l11'i1rl6~~ , 1J'I1 ~1 
..I 4 oQ , " <4. "a d _I tI dQ,I tI 

lLHfl m~ 4 1~6'U fl'l1l~'U~:::ffC11tJfll 'I1li1~m'l111'Vi'lfUfl'l1'U1~'U m~tJ N 1.29 1lJ6119f'U~, S 0.15 
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II II
 
_I "oj " _I "oj " _I "oj "'1 0 '" 'JI 'JI "" 'JI _I 4

llJfl'H9f'U~ , P 0.20 llJfl'H9f'U~, K 1.3 llJfl'H9f'U~ ~~t1'U1'H'Uf)'Hqj111'H.:J) 'Uflf)\l1f)'U'Hqj111Hf)lJ 

II • • 
, ~_I'I & • ~ 'JI 0 'I 'JI 'JI _I 'JI .... 4 ....seuurinuns m:: \l1t1 ru ~ 'U uu1'lf)lJ1f)f)11flflf)~1'U '\J1.:J 'VI1 ~ 'Hlltl1'Hqj111Hf)~fl.:Jf)1'i'Yi'U 'VI1YWf)1'i 

'" '" , 1 'JJ Q,I' 'JJ.dod ct t .ek.d ~ 1 I ~ " Q,I 91
l'il'iqjl~'U 1~ lJf111.:J'Uf) 1'll''U lltl1'Hqj111~f)'VIlJfll~~.:JIl~'H'U.:Jil'\J'U 1J 'VIHl1lJ'VI.:Jfffl.:J'\J1.:JnlJf)'U1l'l1 

\l::n'Ullit1~ijfl11lJf)11.:J 1~ln'U 1.5 llJ~'i ~.:J.yh 1,rlfftl~'U~Uflmrlfllmtl'Ul'Yitl'Ufl'U~'II'~'U~1J'Jmn'U 
• II • 

ll'U1fl~ r mrl'li'Ul~t11fl'Ufl'U'H~111~f) 'Himijfllm t1'Ulr.t1'Uil'UlJ1~'imsfll! rmr~'Ull'l::U16'U C'J 1'li'U 

t1'U~'U~.:Jff1lJ1'itl1J'Jf)~'II'lff'i1Jin\l i~m~~~lltl1'H ~111~f) 1~t1~ i~ijf)1'i 1l,j.:J'Ii'U'Hiesumu \l1f) 

'H~111~f) 
II 

'H~l11~f)ijfJWfflJ-U~'U1.:J1J'i::f)1'i~ll1lJ1::fflJ ~flf)1'iU1lJ11-n'U 'i::'U'Ufll! rf)lf~'U 1l'l::U1 
II 

flfl 'H~l11~f)ijf)1'ill~f)f)fl~l'U 1'UlJ1f) 11jtl~lfftl~il'U flV1.:J'H'U111U 'U uneu ~.:Jll Hf)fl~.:J~H ff1lJ1'itl 

_I q , '" 'I 'JI~ 'JI 4 ~ 1'J1 ' _I";! .... 0 'JI '" d 
lJ'Jf)~~~ nnu ~ 'Hl1JlJlltl1'HlJ 1m::~1'U l'i t1.:J'H 'U.:J ~.:J 1t1 ru 'i uinfflJ fl'Uf)111'Yi .:J~1 'U 'VIllJ~:: nou ~ 'U 'VI 

II II II 
o '" '" 1" Q,I 'jJ" 'JJ _I d 0 0 1 'JI 0nnu1f)~19f1::1m::'Yi~'Yi1lJ1 'H~ rmuous llJ 'HlJ111tI1'H W111Hf) 1m:: '11':: 'l flfl11lJln'\J tNlJ1'V1l 'HlJ1 

~ u 

. 1 & 1- 11 'JIq 0 'JI .... q ~ 4 'JI d 'JI d '" , _ I 'JI 4 'JI _I 4

lflmm:: 'H'l9flJ'l.:J lJ ~~ 'U 'l1~'U1l1'U fl~'U9f.:JlJ'\Jflflll'l::'\Jfl'VIlf1~'il1f)f)1'i t11.:JlJ'lfl.:J llJfl'Hqj111Hf)lJ 
• II 

flltl1 f)~eef)~ fl f)\l::ll~ f)'HUflll'l:: 'i1f)1'H~flflf)lJ 11fflJfl lijfl~::f)fllJ~lJ fl'Ueu~.:Jff1lJU ml.:Jf)fl1 'H~• 
1~ f)fllH~111~f)ff1lJ1'i tl91~9il'lJlm:: 1'U1,rll~f)mj fl1 'H~I~t11ff~flVlfflJfl~'U ll'l::1'U1'*ln'U lff~f1'llJ 

tot .. <II <II 

II • • 

~'U r f)1J 1f111lJ~lJ:)flJ 1l'l::I~lJll i li 1~ fll'H1'i~'II'1,rlln~lJlij fldfltlffmtlll~1 l'lilJl~t11il'U~ t1'H~f) 'H1f) 

'JI _I ''JI 1 'JI 4 1_.1 . 1''''' .1 '" ""1'0 ~ 'JI _I
'Hl)Jl11Hmlf)~'Ull'l:: 'U\l::Il'H.:J llJfl\jf) nlFn\l::Il~f)'HlJfl 'HlJl'\Jtl1ff~'\J'UlJ1'V1'U'VI u\l111J'U~fl.:JlJ~f) 

II 

1'H~ F!'l'Yi'lfltl1~\llf)'H~l11~f)~fllJ ff1lJUtI~~ 1 'U1 1Jmfl.:JlnlJ~'Ull~f)9ffl'\J10li1'H C;.:JfI1 1~ 'H~1 

U~f)'HfllJ 1 'Utlfl'U1,*ln'Ufll'Hl'i~~ld{t1.:Jl11itl.:Jfl11t1 1~ ~.:J\l::9il'fl.:J91~ 1'U'li1.:JfllQ 2 U.:J 4 ff1J~T.r 
II II 

'HC;.:J \l1f)~~f1 r.:J rieu 1'li'U 'H~ 1U~f)f)~lJ'tilJ i ihU'Yi.:Jl'Yi'll''J2 uon\llf)ihilJ i'H ~lU~f)'Haumn 6lJ 1~t1 
II • 

1 'JI "" _I "" 1 'JI 1 'JI _I .... 'JI "" 'JI • 1_1 0 "" .... 1 'JI_I '" " 'll'mtl.:JlJ'll\llJ ~ 'U'HqJ1UHf)'HfllJllJfl~1f)U'H.:J~1l'l1'U1 lJ'VI1'Yi1.:J'H'i~ 'H'jfl~flf) lJlJ'j::~1Ji 

lfl~fl.:Jt1f)~f)ff1'U 1'li'U 'HlJ1f) ~::f)~1 ff1lJ'\Jfl.:J'j1f)'HW1U~f) 1\l'irul~'U 1~flv1.:Jn~I~1 nV'U 1~'H~.:J~f) 
u u 

'l.:J i 1J1'U~lJlm::ll~ml'\JlJ.:JlnlJ 'ilf)~tW1J 'i::ff1'U fl'UUUlJll1ijfl'U~1,j1t1'H ifli1.:Jll'H If)1::g~~'U1,rij 

f111lJll~.:Jll'j .:Jli'U f1.:J f)1'j1J'Jf)'H~l11~f)~~~flfllJ seuur 1f)\l::lnlJlffijfl'U~1'U1~~lJ'II'::'lflf)1'j1 'H'l 

1

~lJ'\Jfl.:JJ119il'~lJli11 ,rm1lJ4lJ1lJ~'U l~lJ~'U 'Uflf)\l1f)ti'iJ.:Jff1lJ1'j tI~fl.:Jil'U f)1'jfl~I9f1::'\Jfl.:JJ1~li1 
'JI q . oj 1'~ q.l 'JI' '" 'JI .1 ~ 4 & 

'Hlf1~ 'j fl.:J '\J 'U 1~ mmm:: '\J 'U 1~ 'Hqj9f.:Jlf)~'\JlJ \l1f)~ 1'Um.:J '\Jfl.:JlllJ1 'l1~'II''U t1fl'U '\J 'U lJ1~ llJ 'UlJ llJ fl tI.:J 
II ~ II 

U'U 1'H~111~f)n\l::'H Q~ltttl.:Jllthr'U 9f.:Jm W~.:Jf)ril1fl'U~'U 1~ff1lJ1'jtl \l::'HQ~iJ.:J i~ 'j1f)'H~111~f)iJ.:J 

ff1lJ1'jtl~~~lJff1'jlflij llili1~fl1'HU~'II'~~f)'II'::~1.:J'l.:J 11Jl'U~lJ l'lilJ ~tIlflij ffUlflij~fl.:JfllJlm:: 

fll ~~lllJ'l.:Jff~'~'II'ln'U 111'U9il'lJ'H ~111~f) In'U f)1'j~fl.:Jil'U 1~1,r ffUlflijll1ri1JlJ1 'H'lM11JV.:Jll'Hri.:J 
t' tI .. II 

U1 1l'l::1J'lfl~.ntl\l1f)f)1'jln~lJ'l.fl11::'\Jfl.:Jlhli11 ,rU1ijfJW.fl1'Yi lltl1'H~111~f)'H i euu1r1 'HtY1 
II • 

llHf)n'UI'UflYi1~f)11.:Jl'li'Ufl11lJf)11.:J1J'j::lJ1W 1 O.:J 1.5 llJ~'j ff1lJ1'jtl1J'Jf)~'II'lff'j1Jin\l 1~~~UlJ1 
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.. .. 
f1l'i'\.ltlltlmHll'i i ~l1tYlll~f1 i 'W'i~UUU'4 1'mj~'WllCl~,h,:r'W tn'14~'imCl'lll1'jOlhW-1 1;"'W 

nf1'14U!~¥lumll'W¥luti i tJl1lf1YWltllllnlfl1l1l1,j'1 i ~ llCl~tJ'i~Cl' -1fl~~1'f1'14 wl1'YWlm~~'W 11JiM'l~UlI .. 
1'YI'illijfff1t1fll'Vi 'hmrsHil~Cl'.. -1 111u'Ihm'lu-1n'W f11'jnfllttfl~'\.IU·:n1lL1JiM'lnfl~~f1u'W~'W Ll1ClCl-1 1 il 

YiU\\lIiJ ,ml1Cl-1Jl~ ~l1ll'WHCl~~mY -1flll 1fluU1'W'i111 i 'WCl'fll1~1l1fl"'UlI 1Clf1~ijf1l'i ltJ~t1'WlltJCl-1 1tJ .. , 

flu~'W~lh 1l!ClflCl-1udl-1'i1fll~1 nliM'f1l'i~f1'\.1U-1 ~'WlltJ'itJ'i1'W 11Jmi'W U'Wfl1lll'i'WU'j -1'\.1U-1'Viltl~'W. . 
d ~ d:' ~ ~.d<jJ j,ld , ~ 4Q,I 

1I11 lf1'\1'W 1I'Wl'YI111~ U'ViCl'W Ul~'Vi 'W 'YI1111 ~llCl~lI HClm ~'Y1 UflU~f1fl'W'YI~'llll'lf'WlllU~llCl::'If'W U'YI ms .. 
tJ~ f111 tYllL~f1 i'W'i::UU U'4 1'mj~'W llCl~l1l Cl'llll'iOnli~Udl-1'i1fll~111lf1~f1fl'WijU1'W1111~::tJ~f1 

)I , )I )I )I I 

1 ~11l'W ~'W ~ f1~1~'\.I1l~ Cl'lll l'i m'l u~n'Wll~l1ll1l'YhllUdl~~U'Vi n'W Clflfl1lll11M'-111'"~Yi~ i 'W ~'W~ 
a I 'jJ ~ d: : ~ 

1'Vi l::tJ ~mlCl::'I!lI'1f'W1l1U~ L'If'W ms tJ~ f111 tyllL~m'ViU 'If::Cl Ufl1l1l1'i1'\1 U~'W lfllll'YI1~'W lli'i 'ill'lfl~ 

UCl~~'W~Cllfli'W~h~'l (l1tYlll~f1nUf1l'iU'41'mj~'WllCl~Jl,2552:'i::Uuuu'W1 Cl,J) 

.. 
11lf1l'itJClf1U'W11'111uhlL~f1.. " . .. 
1. f1l'itJ~f111'YI'Wfl'W~'Wl~Uf1l'iU'4 l'mj~'W1lCl::fl1lll~1I'l1'W 

, .. .. 
2. f1l'itJtlm~Ufl1UfJ1I1U~l1l11Cl~m~ ~ltll1l . .. 
3 . f1l'itJ~m~u1'f1'14lfl1lll~1I~'W i'WCl'1'WHCl1l!
 

_I ~
 q 

4. f1l'iu'JmUU'\IUUCl''i::l'ViUmU-1~~f1U'Wfl'W 

.. ... 
1::'lJ'lJfll16'\frfl.y~U- '\h uu:: NUPi6~U - '\h lYltlOl 

v ~Q v J~ 

1'iUflfl11UU::l1ifll16~1fl'HYlU 

.. 
ms U'4 l'mj~ 'W1lCl~l1lfl U11lf11'j 11 u~n'W f1l'i'lf::"'l~~~'YIClltillCl::m'i ~tyl fftl'H U'1~'W mu t]1I 

)I I • I 

,hYiL'HCllJl1J'W~b~'W i M'U'UtlCl~flClUfl~'W f11'jtJ1''lJtJ~ ~1Jl~ ~~'W~liYUlI 1 'YI'i1l i M'LfI'14fl'imn ltn'14m 

m'i1l1~udHt~V'W ijlnf1l'iuQ'HClltiln 'ViUlllJ~UUf1L~~~if 

m1 {16-.1 nUfl11 V:: 6\:I1Yltlliine 
)I JI • I 1)1 JIv Q,I.q Q,I ad. a 0 'jJdQ,l 0 

f1l'iCl''i Hfl'W fl'W f1'W'\.I1l-.1fl1lllCllfll'YI'\lU-.1'Vi'W 'YI (terracing) 1'Vi U'YIl'H'W 1'YIfl'W'\l1H'YI1-.1'W1 

1'HCllJllllJ'HJt:lmll'W fl'W ~'WlL U U 'i~~uij'i ~~U l'yhn'W flClUflfl'W ~'WlL lJ-.1 Uumll'W fl'W ~'W IIUU Clfl'i::~U 
"" w '" 

. 
~ ".

.. 
, _I'" q 1 _I q .... _I _I 0' d 0'

11 rm Clfl'i~flUl'ViU ~ 'H'W 1 'HClUUf1~lfluClltlfl'Wfl'W fltluflfl~::Clfl'i::flUu'i::1JlW 0.2 ruerLttf'Wfl 
JI • )I I 

"un::~ul1l~ 1 'HCllJl~::' 'HClCl-.1U'YIln::Ultll1l~ 1~nUCl'!1-.1 L~llCl::fl'W~'WllUUtlm::~U111li'ltl fl'W.. 
, . ,JI )I 

~'W ~::n1'HU'l~l Cl'ijU'W LoUU 'W uul~U~f1n 1'HU'lnnfll1llL"'1tJ ri Utii M'l1leJfll Cl~ 1 tJi 'W ~'W 
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II II • 

fl'U~'U';r'U -U'U lfl (bench terrace) fl'U~'U ~iJflij 1,*i1u~ f1'U f1l'j~~ '" vn~'~ nClltJ'\I~N ~'U l'U 'Vi,,! ~<if'U 

~'U~1;~1'\1 WI1U1iJ 'UCl'~ '"f1'tH.u~'\IU~fl'U~'Uij '"f1l1W~l~'U~'U-u'U lfl1 lUI l~Cl'lHhHi'lJf1 WU 'Jf1lU'HCl.., 
'" tI', " I 

fl'U~]'U l'iU1J1'\11 (hillside ditch) 1~'Uf1l'j Cl'rl~fJU rihe f1UlJ~1Uri'U~'U1vtU1'*i'lJ'\h'Vi , l1Cllhfll1J1;~ 
JI I "" "" 

L'\I lvt'U iiCl'~<if'U 11"'1U 1111 ci lU'U ~~ 1 l1Cl 1 ,jri't11~'j~lJ lUUl ms Cl'rl~,.jUU 1,j'j::~1'~ 'U1 (farm pond) .., .., 
.d '" cl : l~:V "" "i.! "''' _~ '" :v w "" 

L'ViUf1fl1f1lJ'U 1 11~lJ'j lflfl~,j ~flfl1ClU~Cl'fl111Cl~lJU~f1'Uf1l'j~~Cll~'VN't1CllU'\IU~fl'U 

_'1t <v Y 'i" ""... _I "" 
m1'UlHflUm1'1l'~i,1H I~UJ11im1'Ugfl'n'lf 

_I a '" . a, _I a 'I:V ~ 
f)l'jlJ'Jf1Vi~fll1J11'U1'j~fllJ(contour cultivation) flUf)l'j (lVi'j1'UllCl~lJ'Jf1Vi~1111U'U11(l1 

'\I11~fl111JCllfll't'll11Uijll(l1vt~flfl hi'~ 1 ,jfll1J'j~~lJ 1~~f1lJ~'U~ijfl111JCllfll't'l '1J1f)'U 3 L,ju11~'U ~ 

mnl 'Jf1vt~l1lJ u11nuCl'''lJ (strip cropping)1 fl tJ,j'J f1vt~l~'U11(l1Cl'''lJt1'U 'j ~ l11 Nvt~~,j'J ru~ 'U11m 
I tI " 

LlCl::vt~li,j 'J f1~1tJf)l'j l111'U 11J ~fl l11nrrml 'J f1l1 tY111 Cl ~vt~fl 'l1J ~'U 1~~~ f1lJvt'U'Vi Vi ijfl111J Cllfl 

, _I "cl" _ I _'I 'I ' "'" , J/ • -'I· 'I:V"" l' "" .,;. 
l't'l'j:::l111~ 1-10 llJUWlf'Ufl rmuqmn ~l11J (reforestation) 1J'4'iltJflfl ummmnm ~l1fl'U 1J1JCl'~ 

_ I &. " J/ "" :JI '" "".1 _I _'I & ~ """" ~ " 
lJf1fl'l1J ~~'t11 ~ l11f1flf)l'j ~~"c1 NVi~'t1 ClltJ'\IU~fl'U'\I'U f)l'jlJ'Jf1lJ1\N LU'U 1Tif)l'j l1 'U ~ ~ 'Uf)l'jClflf)l'j~::: 

'j/ Go' .Q 61 ".4 .Q ~ oQ.,Q .ci I .cI I 'I " I" .4 4" 'j/ 
"NVi~'t1ClltJ'\ItNfl'U ms ~ ~Vi~fl'l1Jfl'U1U'U1Tif)l'j't1~ltJCl'~fl1f111Cl~1Cl'um ~~~ ~'llU'UUU1J1f1 Vi~'t1 

, ""'4 ~.ci.cs ~ .Q 44 'j/ 'I" _1.4
~1'1'Ulmy flllf1Vi~~'j~fJCl(l1't11J1m1ClUtJfl'l1Jfl'Ul1'jUVi~fl'j:::fJCll1qjlf11 'j ~ ~ s e lJ lJ f11 'j lJ ~ nVi ~ 

~ w "" ,,:v'" "" :v _I
lJ~ ~ lJ'U 'UtJ1J ~ ~f1'U 1Jl1ClltJ'j :::lJU~ l1J Cl'fllVi111flClU1J flCllfl 11 H~l'U reu urns ~CllJ'j:::'t11'U 11Cl~ 

II •• 

1~'U'VJ'U1'Urns H~flllCl~f)l'j,ji'lJ,j~~vt'UVilvtUf)l'jH~fl 'j~lJlJf)l'j,j~f1~N"1'~11ri f)l1,j~f1vt~ 
" . " .

11~'U 11tJ'U , ~l1rif1l'j,j'Jf1vt ~~N~iJfl 11tJ'U f1'U lJ'Uvt'U'Vim1~1~tJ1f1'U UtJ1J1'*nlJvt'U 'Vi1Vi 1:::,j 'Jf1vt ~ 1 ~ 
II • 
w 'J/ J/ "i "''''' ~ J/

61QCl''U L~'U '\111-'\111 ~Vifl - (l1ClCl'~ lU'U~'U 

f1l'j,j'Jf1vt~119f1J , ~l1rif1l'i,j~f1vt~i~119iCl'U~~U fl~'U',j U'U~'U~11Cl~l1Clll~tJ1f1'U 1 fltJ 

,j'Jf1vt~~Cl'U~ 119f1J1'U11(l1l11U'j:: l111~11(l1'\1U~vt~l1 '"f1 1'If'U,j 'Jf1~11,;tJ1l11U~1~Cl' ~ 119f1J'j :::l111 ~ 
'" • I w a ~ a,:v a :v _I a.d ~ _I a "" 

U(l11J'UCl'11!~l1Cl~ l1'jUH1U l1'jU 1JHCltJ'U~'U 11Cl::: f)l'jlJ~f1Vi~mClU1Jq~ lU'Uf1l'jlJ'Jf1Vi~Cl'U~~'Ufl 

I' ," " , " I 

~mu 6~n'U 1 fltJfl11Jlf)tJ1t1'U 1 fl tJV~ hj'~L~lJlf)tJ1vt~U'if1 ";~ij lvt6,j'j~l1 Vflvt'U ViLVil~ ,j'Jf1 

, " " " " I •

l'U'\Iw:::Vi~'Uv~ijUll116fl111J~'UVimYitJ~ ";~ij 11"'111~Cl'm'U'Vi L'lf'U lJ'U'Vifl6'Ufllflmuu Cl'11Jl'i(l 

c:, "1 d.ci " ~ ~ til.Q .c::s .4:t QII 0 

tJ'Jf1(l1'j:::l11Nll(l1'\111 f1U'Ulf1lJlf1tJ1'\111,j'j:::1J1W I lflU'U fl111J~'U ~ 'Ufl'U'l:::1JLVitJ~ViUCl'll1'jlJf)l'j 

L\11UJL~lJ 1~'\IU~~1 \1'Uii~f)l'jl~1J1~tJ1HCl H~lI l~ lfltJ~1 11J'V11fl111Jm~'t1lJm:::l'Yi6'U11ri~'U,j'11... 
I "., 

ffll1 i'lJ'Vi'U 1i 'Ufllflf1Cll~ Cl'l1J1'j(l,j'Jf1iJ'U l't'lff 1 fltJf)l'j'j:::lJltJU lUUf1riU'Ul~1Jlf)tJ1.,jl115 1'U lliu 

L~lJ1~tJ1iJ'Ul't'lff11'"1~~ijmQ,j'j::1J1W 140 1'U V~Cl'l1Jl'j (l,j'Jf1~11';tJ19iU , ,jflf1 "'f111 W~f1l'i,j'Jf1 

Yl~m~fl1Jq~ irf1U tJ1J1,*f1~1~'\I11~1 ~ Vi 1::: lJ1L1W ~,j~f1vt~' ~l11Uvt~Hf1"'1J'lf1 ri1'UlJ111W~,j 'Jf1 

,mi'U~'U lf1l1l1'jm irm1tJ1J,j 'Jf1vt~11 9f1J1J lf1f111f1l'i,j ~f1vt~1l1~ U1Jq~ L~mYi1J~ l'U 1'Ufl f~'\I U~ f1 1'j 
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utlnYl'l11l1'1~1J1n~rrfHlrl:::l1'UtiUt]~n1rl~.:Iij~ltifl~UllUU'lJV.:In1"iUtlnYl'l1111gmJt]~ 1~llrl (Lnll~"i 

~HYllr;HY1'U .seuunnu1(111) 

~lUt.lfjUll:::fl11t.1gfl~lUt.JfjAfi8t.11'Ut.ll~iill~~," 
.d.~ .a rI ~ )I .4 d' 
1l'l1ij'J'VIUlf11ff~"i Lablab purpureus Sweet. ('I1V'YiV.:I Lab/ab niger Medik ) 'I1V'Hf1 

1 , I I I 

"'l ... ~ 4 "'l w .1 d ... .1
Leguminosae - Papilionoideae 'I1Vffl11qj Hyacinth Bean \ 'il'U), Lablab 'I1VV'U (llUlJ:::tl, (llUlJU 

"'l "'l "" ... r t 1" d .1 i " (fI1f1ll1'UV) n1"iVVf)flVn lflmJnm~lf111 - 'Yit]f1'iln1tl'U n1"i'IJtlltl'Yi'Ull fltl 'I1111rlfl lJ"i::: tl'l1'U 
, .. .. oJ.... oJ 

'\jV.:It:l1111W flV i'UU"i:::'VI1'U1~'U HnYl'UlijV.:I Hm)v'Uun.:lUflHfllJl1J'U 'U.:IilllJ l'Yiin 'U.:Iuel'1illrl1n 

illJl'Yii nll1CJlUUn.:lffll ~.:I~'U Utl ru ~ 'UYl '11m111"irl'~ 111~ m'h ~ tl~'I1fffl cinll w::: 'VI H'Yit]nll 1"11 ff~ { 

c1t 1tJ ~ v do" ~.-::1 d" QJ' rI 1,,-dl
lUW lllrlVtlrlll'lnmql1rlltl1Jrll~'UUflll'IJ'Ulrln'UVtl,,!.:I 1.5 - 3,0 lll~"i UH'Yi'Ull"!.:I fl(l.:l 9 lll~"i 

UH~'U,jufI"j:::l1im~'U'rjllluu"i:::nvu 3 lU"iUl.,j n~Htl117.5 - 15.0 19f'U~11l~"i Urlltliitl1Ul1rlll. . .. 
flvniY'lJl1Ufl.:ll1im.h.:lvVn~1119fVn hllm:::umtltlVfl'tfVflVnlluum:::'il:::tll1 1.3 - 2.5 19f'U~11l~"i 

C) d ~ _~ ~ 'QI ~ .4: 'j} ddo QJ' 

Hnuuurm 2.5 - 6.3 19f'U ~lll~"i lllrlfl'IJV.:I(l1UlJtllllVUn'ilflllJ'U fffl 111"iV'U l~lrll'IJllrlnllW:::lllrlfl 

uuu (J1U1W: reuuneu 1(111) 

nnutlnJ111m (Lab lab purpureous) 114vui'uU1.:1illl.:l~'U ~.:I~1U1Wl~'UYl'l1~"i:::fJrlJ1 ij 
"" "" i d .1 '1'd l .: d"" oJ i """" "" s: 1

n1"il'il"iqjl~U ~"i1fll"i1111n 'IJ'U ~fl 'UVi'U'VIfl'U'VI"iltl 9f.:l fltl1inll'l11~fl'U'I1'UfllJllfl1111ffl1J1"i(l 'U 

nn~llJl 1~uVtl U~l~V.:I 'illnlll~fl~1umiji'ff'lfl~1tl'rlV.:IJl ~.:Iffl11n(l~fliufl11114'U 'illf)~'U'~ 

~n'hlll~flYl'l1'11iiflg'W '1 '~l1rlltll'rh 'th1l1'~1uuv.:lvn 1~ifltllctinmu vtlwh llrl:::6~"ilf)1HVf) 

ff .:Inil 'Uvn'illmT'W ~1u1Wij"i:::UU"iln~n ilvil1~'UYl'l1ill'i .:I~'U~~1J1f)'I1iifll1i1~ U~ijfil 1cti~ltlff.:l.. , ..
 .. . 
nil 'lltl"ilU'f l1'Ul11 1'Yi"i l:::~V.:IUrln 1l1~'VInfli'.:I 1~ffl11l"i(lfffl.:1f1ci.:ll1J~fll'U~'W l'WV.:I'illnlll~fl.. . 
'~ijn1"i~n9i1 

• 1 .:, • Id d oJ':' d c1t "'l d c1t c1t 1" . .4 
mr lJ ~n (l1UlJ uuUUlfltl1'l 9l~(l111umlJ 'U'Yi'l1'V1U \l nllJ'WU(l11lJ'WU'U1 fl.:l ltl l'UV.:I 'ill n 

d d , ... " i .1 i 1" ..i .1 v i 1" .1 .4 0 "" 1"lllrlflll'IJ'Ulfll'Vllf)U'lJ11 'Yifl ffl1J1"i(llJ\ln fltl 'I11f1"jV.:IlJ\ln'IJ11 Vifl fl n1"ilJ\lnlViVU11.:1fl'U 11 

, 
flr;.lrl,, ~V.:Ill'ill'U1'W~'WlJ"i:::1J1W"do " .1 ','""i \l:::~V.:I"i:::tl:::lJrlm:::111Hll(l1 50 ""25,000 ~'U~V" .\' 19f'U~111~"i.. 

"i:::l1il.:1~'U 12.5 10)l'U~111~"i (Ui1J1Wl11~fl~lcti 10 nirlni'll~vH) 1~V.:I'illn~1UUV1~'UYl'l1~11~V 

'tf1.:111ff.:l 1'tf'Ul~tl1tiU 111tl"ilU Hl1'U 111 fl vJ1umijn1"il'iliqjl~U 1~'VIH't11~'U~rlVfl'tf1.:1t]~H'U une 
.. . . 

'il:::VVnflVnl'U 'tf1.:11~V'U'Yit]f1in1tl'U U.:Illm lf111 fl.:lU'U1I1'il:::U\lnt:l1UmlYlvui'uul.:lilll.:l~'U f11"i 

utln1 'U'tf1.:1i''Utll1flVUrlltlij'U lf1111t1'W~'U'U Uel'1Ionnul'U'tf1.:11~V'UiJQ'Ultl'U ~.:Il~'U'tf1.:1H'Uif.:l 
, .. 

, "'l. .1 "i ""'l '1' " d 1~-'! .1 w •
'111.:1 1'YiV'VIlnnlJ\ln'IJ11 'Yifl~'Ulflv'Umn~lf111 U~tll~V.:Inn"i1U"i111111rlfl 1l'IJ f11"ilJ\ln~.:IU~ 

"'l .4 1" "" "" 1 d.l . I"" d" 1 • 1 • 1 1 InrlHlflV'U9jrllf111 Url:::1ViV l1nnl'il"iqjl~U ~fl'IJ'UUrl:::rlfllJ"illlWl11rlfll1qjl 'WlllJrl.:llJ\ln f11"i ff 
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~[J~m'l'~tl~r1 P205lJ'j~lJ1W 10 nl~fl~lJ~tl'~LL~~~flmtJlJl1~1tl1mTl~tlfl1~tlll~r11C1f 

fll'jlJ~fl~1lllJv~1lJnm~'lfglJ ~'1~1lllJVlJ~fl~1lJntJ.,r111 Vifl1111lJ,~~ lfl[JlJflfl~1lllJv 
~ ~ ~ 

, v 'jI "" 4 .J 'jI 'jI '" " 'jI '1 'jI':' _I"" 0 '_1': '1 , v
llClflJ'j~111N~lJ'\J111Vifl IlJtllfltJlfl[J1'\J111Viflll~1 ~fl~lJ'\J11 ~ViflVi'jtllJ(l1lllJ[JlJ1 lJl~[J'1 ~Tl fl 

l1~tllJritl[Jl M'~1lllJVI'il~WI~tJ l~ufl lJ'j~lJ1W 1 l~tllJ lla1 '(lfl~tJ~'1'lJllJ~lJl~mJl'J'1~lJ~tl1il 
u • 

rl1'Yr~tJinfll'JlJ~m;h'~ 2 ~flllW~ fitl fll'JlJ~fll~[J1ll~~fll'jlJ~fl11lJntJYi'lfglJ (~1lllJtb~tJtJ 

~)tllJ 'm1) 

rnstls~ liJlJfl11lJ~fllJr1lJ\! 'jW'\Jtl'1~lJ fll'j~'il~fh~lJulJ~'111~'1"1 ijTl11lJ ~fllJ r1lJ\P W 
>I 

111tl'~~ll'lllJ~tl'1ld~[Jl1~tl 1~ lff~[J'lfiJfl ifl ~llJ1lJ l'yh ifll1lJ ~tl'1ijfll'J~'j1'ilr1tltJl1~tllJ'j~liJlJ 

Tl11lJfJfllJr1lJ\!'jW'\Jtl'1~lJulJ~'1iflJ"llff[JntllJ ~'1lh'~11~1[Jin~1milJfitl 

1. fll'jff'1lfl~tl1fll'j'\Jtl'1Yi'lf~lJ~fl 

"" 0'""
3. fll'j11m1~l1fllJ 

4. fll'j'YIfl~tl'11r1~[JllJ'1lJ1 

.J 'I I """"4"" • 0 '_1I • '" CIf'1 ~lJU~~~11ifllJTl11lJU1fl'11U ll~::f111lJUlJlJU1U~fl9\1'1fllJ lJ 

influlJ 'j ~liJlJ Tl11lJfJfllJr1lJ\!'jW'\Jtl'1~lJ~~lU r1::fl1flU ~~ nfll~ 1 fitl ms ff'1lfl~tl1fll 'j 
,>I , 

'\Jtl'1Yi'lflilJ~fl ll~1nij~tl'1tl1ffUTl11lJi1lJ 1tylllfl F-l~li '~'~~tl[JfiJfl~tl'1l1fl U~~ 1~1~tJ l'1Yf'lf 
JI JI JI I , 

l'yhl1lJ l1'1ij lVi'j l::tl1fll'JliYi'lfur1fl'1tltlmijtl'\J1fl1i1~tl111l'J~fl'il::Tla1U"ltilJU1fl'il~tJtlfl'~ r11lJ in• 
, I tI JI 

lill~lJihli "!fl fitl fll'j'YIfl~tl'1 i r1~U llJ'1lJ1 u~iniji1lJ IlJiltl'1l1lflU~~1 ffunm 1'Yf'j l~~tl'1lhulJ ~'1 
.cLd", '" d' ~", I d d ~ ~ 'JJ 

'YI fl~ tl '1 'YJ fl 'YI'YI ~ tl'1ms1Tl11lJfJfllJ r1lJ\! 'jW'\J tl '1fllJ ll~~~ tl'1'j tlTl tlU'illJmunuinma ~F-l~9\ n'1 'il::~ 

ms11m l~,.rYf'lf 1'1llJ in~ijTl11lJ q ':W1flVitlr1lJTl1'j lVi n::~tl'1ft 'il1'jWl'h'il::lntJr11lJ ifl'\JtHYf'lflll 

ilm 1~,.r tl1~ 11 ~ tl'lh'1nmi umr IntJnijfl11lJrl1tity~1[Jin~iJ[JlJrilJfl~1'1'\J11'1nfitlflu1lm 1::,.r 

~lJ lflUlntJ,j1tld1'1~lJlJl11ml~,.rll~::lh~1~ilml::111~ lJ1lmUtJlliutJnmhlll~'ji1lJn'il::'~ 
>I 

'YI'j 1tJ 11~lJl1lJijTl11lJ fJfllJr1lJ\P WlIlfll!tlUl~[J'11fl 

1J'il ~UTl1tJtJlJfll'j I'il~tyl9itJ l~'\Jtl~Yi'lf E'1~Tl1Hhi1'1U~::1.,r1l 'ilnfitl ~lJl'lllJl~U'11J'il ~U 

l1d'1I'YhiflJ~ijF-l~~tlfll'JI'il~tyl9itJ l~'\Jtl'1Yi'lf iJ'1ij1J'il~uglJ "1 t1fll1mU1J'il~U l,flJ nlJi hTl UlJ~'1 

ff~lYf'lf fll'j~flfll'JU~~E'1U1flatllJglJ"1 ~'1ijF-l~~tlflUI'il~tyl9itJ l~'\Jtl'1-n'lfI,flJtilJ (f111lJ~fllJ 
0' A _I "" , 0'

r1lJ\! 'jW'\Jtl'1fllJU~:::fll'jlJ'j:::llJlJ .seuuauu au) 
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v .. ~ ""~ ""~, Cl 0' vfl111Jl11J1tJ'Ufl.:lfl111J''YIllJ'WfJ1JlJqJqJ1 fJ1JlJqJqJ1 'YItJ l11J1tJU.:l fl.:lflfl111J~ fl111Jff11J1'jU 

llC1~'t1ml~'U fl.:lfl'W 1 'YItJfl'Wln~ ~lnm'j A'.:lff1Jt1'j~fflJnnW~~l'W m::lJ1'W ms 11tJ'W! l~flnff'j'j il 'j.:l.. . 
Ufl.:l ~\lIJJ'W1UCl~ri1tJ'YIfl~ffmlflfl'WlJl l;;fl1~Un'iltlJl1lUCl~~\lIJJ'W 11U;1~'Ufl.:lfl'W 1 'YItJ1 ,rff1J~ClnlJ 

u • 

fffll'YHn~ ~fl1J UCl~m1J l~ff1JnlJ~flff~tJ fJiJilqJqjl 1 'YItJifihlmHu~l~'W fl.:lrl'j 11J ijtlW fl1'Y1 N 

.... "" .1 1 ""dd"'" .c9 ""~ v";' ~.. 0' v.. .1 1 ' 
1\l1JJ'W li 'j 'j 1Jtn~ 'U'W 'W 1U'lf1~ 'YI tJ9f.:l fl1JlJtlJtlJ1'Y1 fl.:l U'W m~llJ'W 'YI1J 1'U fl.:l fl.:l flfl111J 'j 'YI.:l flm 11J 'UlJ l11J 

~ u u ~ 

~~~'lhtJ 1lJ rns11tJlJf nnun'ilqJl1 1 m'j~~mmCl::m'jlH'lJ~1 1lJnni'1l1ij'lJ 1U;1~'UtNfllJ''YItJ 

anllW~fl.:lrl'j 11J'Ufl.:lfJiJilqJqJ1ijfl111Jli'llJi~ 1lJl1 Cl1tJi'\'llJ l'lilJ i'\'llJtnll~'jm 'j1J i'\'llJ ~~ff1l1m 'j 1J 

.... v 0" 'j/ Q,I Q,I ~ ~ 'JJ 
llCl~l1~Um 'j 1J ~llJmm'Yt'YItJUfllJ 'YItJ ~llJm'j ~~m'j 'YI'j'YttJ1m LlCl::ff.:llL1~nfl1J ~llJ mNYjlJUCl:: 

"" v "" _I v v _I.... _I d v
lim ~'lf1J'lflJ ~ ruaauns 'j1J ~llJ fllll1UCl~1'j 'jW m'j1J~llJlJ'j'lftlJ1 ff1fflJ1 UCl::lJ'j~l'YtW llC1::~ llJ 
• • u 

o,..q~ QI Q,I ~ QI I ..J d 'tJ1fl'lflJ rmsm n "fJ1JlJq}qJ1" ~'j .:lnlJff'Yt'YIfll1l1fl.:ln(')1l11 Wisdom 9f.:l1Jfl111Jl11J1tJ11f1111J~ 

f1111Jff11J n Ufl111Jl~flfl111J mun U'YI1.:l'Yt (')~n'j'j 1JUCl :::f1111J ff11Jn U1 lJ m 'j Un'1 'U ilq} l11'Ufl.:l 

1J'411iJ(',hiTn.:l1lJflw::n'j'j1Jm'jm'jf1nll1U'I1.:l'lf1~, 2541) 

fJiJiJ qjqJ 11~lJ l~ fl.:l ~ A'.:l ff1J1J 1Ui'lfl~~ l~ lJ l~ fl.:l'U fl.:l nrs~~ f1111J ff'1J~lJ D'j:::l111.:lfllJ nlJ fI lJ 

nunlJ li 'j 'j 1J'lf1~U 1~~fl1JfllJ nlJ ~.:lmUflli 'j 'j 1J'lf1~ 1~ mhlJ m:: lJ 1lJ rns'YIl.:l ~11 ~t1 'j ~ l'YtW 11i;1~ . .. 
ms l111J1l11nlJ UCl~~1im 'j1J,j1.:l'l 'YJnfldHl~fl 1,"ln~f1111Jff1J~Cl'j:::l1 11.:lfl111Jff'1J~lJ Dll1,hiTlJ 

(li1'1f, 2531) 

v .. ~ ""~ Cl v .4 
fl111Jl'YIllJlJfJ1JlJqjqJ1 l11J1tJU.:l f1111J, f1111Jff11JnU f1111Jl'lffl f1111Jff11JnU'YI1.:l .. .. 

'Yt(')91m 'j1JUCl:::fl111Jff11J1'jU 1lJm'j lUi" 'UilqJl11'Ufl.:l1J'411iJ fiff'.:lff1JnlJ 1J1~.:lU,j fl~~~lJ U.:lil~~1.ilJ 

~1~tJ1n1J~11~t1'j:::l'YtW 1tl;1~m'j1111J1l11nlJnnf1nll1nh11tJlJ ~1in'j'j1J~H '1 nl'j1~ 

L'YIfll lJ hVl;;fl1 ,"ln~f1111Jff1J~Cl'Ufl.:lfl111Jff'1J~lJD'j:::l11HfllJnlJfllJ f1lJn1J~.:lU1~~ fl1JUCl:::f1lJ 

nlJ ~.:lmuflli'j 'j1J'lf1~ l~fl1 ,"ln~fl111J~'U llJnn~l'j .:l;1~.fJiJilqJqJ1~ln~~lJ 1lJli'fl.:l~'W 1~1'i}'Yt 1::: 

li'fl.:l~lJl1i1.:l mm~lJl1~~llJ ~llJCl ihlflfl ~.:ll11~ 1'j111tJn11"fJiJilqjq}1li'n.:l~lJLlCl:::m~ij~fl11tJn 
.. . 

1~l1 Cl1tJfl~1.:l l'lilJ fJiJilqjqj1~lJD1lJ, QiJilqjty1'1f11D1lJ, 'YIi''Yttllmli'fl.:lQlJ (lh ::nff, 2533) 

""~ V.,;. "" ""il v ~ 0'
fJ1JlJqjty1'Y1fl.:lUlJ (Local Wisdom) l1'jfl fJ1J qjqJ1'1f11lJ1lJ (Popular Wisdom) llJlJfl.:lfl 

f1111Jf f1111Jff11J 1'j U'U fl.:l 'lf11DllJ ~ A'~ ff1JfflJ 'YI fl~ fllJ 1J1 fllJ 1~ lJ ffn tJfl1'Yt tl111J ff11J rsU~~:: 1 ~ 

L1A'Uqjl11 t1i'1J~111tJlJr llC1:::ijm'jfflJ'YIfl~ 't1~f1lJilJlmjl11flllrilJ'Ufl~'Il1J'lflJ ~~'j'j lCl.:l'll1J'lflJ 

l,"flY'jfl~~lJu~il~~,j'W (li'lf'j1,2533) 
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C\~ 'j/ ~ ~ C\~" a Yd 
iJ1JlJ\y\yll1tl -Ul'U (Local Wisdom) 'I1'jtliJ1JlJ\y\yl'lfl1Ul'U(Popular Wisdom) f1tl f1,)11J~l1 

liiCfl mmls~ rru ms or1 'U;i~'\ltl -nJ'U'l:l6 ~1'U ns~U 1'Umrffn'l:l1 "r~lf1~ti<fli1 m 1~11~'UliiCfltJ U1U11
• u u 

"l ~ "~d ... J , 1~ 1 "'" ~ ~ ...I ~ une ~ nHnn :JJ11lJ'U tl '1f1f1 111J1l1'l..h ~ nnunu '\l'U ~1'1 '1 m ~ nm1 Cfl11 iJ1JtJ\y\yll1 tl'l fI'U~CflllJ 'U 

" , 
YJ'U jl'U'\ltl'ltl'lflf1111Jfff1JtI1mHi \l~'lhtl l'U rnsl~ tI'U f rnsllntJ\y'I11 ms ~Cfl msunems'1.1 i'u9i11'U 

fll'j~11ii 'U;i~'\ltl'l1J'4'l:l6 iJijtJ\Ytylntl'l~'U 1~'Uf1111Jf~iitl~-rt1 1 '1.11 'Uff 'If11J 'l!1J'lf'U11"~ 1 'U9i')~f 
'" ~ v .,; ~ 0 1~ d ~ d"...... "'" ... I

1tl'l '111 n1J m Hl Uf1 'U'1111 'Vi tll1n'l:l111"~ 'Ul1J1 'II n \l~ IlJ 'Ul1'j ~ n nu 1n Cfl fll 'j tInu 'j U fI1 un tl Cflll"~ ... 

~~'Ul 1 'I.1~f1'Ui'U 1'I1~~l1Jqf1~l1Jff1JtI 1~ (ffllrn'll'Uf1W~n'j'j1Jfll'jfll'jffn'l:ll11 M'I'lfl9i, 2541) 

ii'Vi'U tl~l 11'f1 111J'I1:JJ1tJ l1i''VitJlmntl'l ~'U 'I11JltJii'l l'Jn~ '1l'J ntldl'1~tl~l 'U'll1J'lf'U ~'1f1~ 

'I1~tllrm~tJ'Um~1111Jl1~'I.1'j~ 1tJ'lftJl11'1fll'jffn'l:l11~ 1'lf'U l1l1li51Wcn fffl1'U~'jl'lff11'j 1U'jlWfffl1'U 
J/ , 

1 H mnuu ~ 111~111 ilul'J ue~1Jf1f1 "Yi 1 Hl~ tJ'U tll \l \l~ 1<jf\y1J 11~ 'Uil1 tJl ns '11~ tlf1 ~ tl tl n 1 '1.1 

ff1JfI1'l:lorl~tJ1JlvtJ'Ur~tl'l.1'j~ ltJ'lftJl1Nnl'Jffn'l:l11'lf'U 1J~'l:l''I.1'j'l:lw6 ~1'j1\l 'lfl1ffl'U ~mil 'I1~tl 

1~1'I1l!1~ l11nl'lffll 'j '1.1 setrm'\ltl'l f1111J f~ 1~'U iJmJ\y \Y 111"~fJ ijiJ ty\1j1ntl'l~'U lrnrmffn'l:l11m ~ 

em-U'U f11'j fff)'l:ll'\l tl'l i') uneltlf)'lI'U1 ~ll 'l.h'l.1 'j ::lfll1'\l tl'lfl111J r~l~ 'UiJijiJ \y\1jl un ~iJ ij tJ \1j\1j 1 
• J/ • 

ntl'ltl'U' ~ ~'Ilj ffm-u'U fll'jfff)'l:ll ~Wl"'Imor1J'I11il1tJTcrtJ '~fll'11'U Cflfll'jfff)'l:l11ntJ1nUfl111JflCfl 
J/ • 

ll"~fJijiJ tytyl1 l1tJtltlm~'U 71 fl'j 'Ifll'j ~'Ilj fl111Jl';tl fl111Jl~lJtl~U"~flln'h:JJ1'l11ii'U fll'jfff)'l:ll 

fll'jllitl'lf11'j'l.1f)fl'jtl'l fllHJU"f{'\lfl1'Vi ~~tJ1'1ff"tl 'Ul{)ff,,1l1~lJ~lJ (ii'Vi'UlI, 2528) 
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..
 
~Q.I.q.q " 

-.11 'U11ltlflIflfJl'U8-.1 

il 'j ~ flU1J 1~Y11fll'j 'YI~Hl~l'IL~U '\11Uu1't11'1msri 'ILff7 uI ~ tlt1flll1~" 'U U'Ium lfll'ilJ tJfl U" ~ 

q~lJtJfl~mlflllw~'YI1'1fll'j1fl"l~'i11,,~~,,~ft~'Uu'Il1lJi~11 i'Yi~ 1~t1fl"l1~'I'j~tI~n"llJtJfl (t'lJmtllJ 

'Yiq'lUllfl'lJ iiqlJlt1lJ fl'ifltjlfl'lJ if'l'\11fl'lJ) U~'jllJtJfl (6,400 8,533 U"~ 10,667 ~lJ~U 1~) 

i~tli~l1lJilJmff1'j'jtll ~1'j'jW3601 U"~lJmff1'j'jtl72 Ldu'I~nflilJ1J'iI~,jlJffO~Ulfllfl''UU~ 

lJ 'j ~ l'YIfl'1 'YI tI 1 ~u lJ 'j llJ~ tllJ 1 lJ 'illflfflJvriUlJ 'lJ1fl l'lflJ lJ7'lJ1 Wf-JlJ ~ fl rns fl 'j ~ 'illt1'U U'I f-JlJ 

1.h ~flU1Jti1JlrfllJ1'1JlJ~ 'Il1lJi1~lh~11 i'Yi~l1lJii mjuuflri'Ilff7'lJi ,r1fl"l~'j ns ~"fll'j 'YI~"U'I~ i~ 

'Yi1J 'h ~11 i 'Yi~~lJ tJflilJl~UlJl'lJ"llt1lJ i,r~,,~ft~l'il~tI\1'I~~ 1,034 ni" fl1''lJ ~ Ui ~ ffl'\1 1'1J 

~11 i'Yi~~lJ~flilJl~UlJ 'Yiq"lfilfl'lJ iiqlJlt1lJ fl'ifltjlfl'lJ if'l'\11fl'lJ i,r~,,~ft~l'il~tI 976, 830, 

627, 507 nhfl1''lJ~Ui ~ ~l'lJih~1J ~'IU~fl~l-.1'Y1HffO~UdHihrtlffltity~'I (ilsenou, 2542) 

1J 'Yi.fl'. 2528 ~hVi'tl'lfll'j ffll!fl'lllJl1\1l1llJl~~lJl'U~7 'iI. lillJ ~1'lJti1Jim'lfll'j~\Il1llJl~~lJ 

l~Ufll'j1fl"l~'jfilfll'\1UU 1~Y11fll'it1fl"l1~'I'j~1J1Jfll'jlJ"fl~'tI' W ffmUl1\1l1llJ l~~lJ ~'I'\11~lillJ 1JlJ.. 
~ ~ . 

~lJ"!~tliffTi'j i~tlfffl"ll~'Ifll'ilJ~fl~'tI' 1 fli''IlJ~fl~'tI' 2 fli''I fll'jlJ~fl~'tI'I'\1~U'lJq'J infll'il~1V'lJ 
I , II I JI 

~lJ mr i ~1ff~fl'1'lJ~lJ unermi ~~tIIflij ~tI~'tI'ff~I~UI,"'lJ ~,,~ft~ 1JlJfffil'Yi~lJ Yi~UlJ Ulffv111f-JlJ 
" I • I JI , 

~ iI 4 _ I 4 iI 1 I QI A QI q 'j/ i QI QI 0 4 .q.::S 'I "4 .::Si ~tlfll'j L'tI''Yi'tl'lJ~fl flU 'Ul1 'j m"ff'l t111'UV1 '\111 'Yi~ t11'lJ::UliJ:: unemsn l'YiU'\111Tifll'j l'tl''YilJ'YI 

l'Yil~lJ~fl~U'\1d'lq'J i,rijlJ'j::if'YIifil'Yi~ 'I~~ ~"fll'jfffl"ll i~tli ~~11 1 ~ rtllJ '\1Clfl'Yi1J'h inmnl\lfl 

~11 i ~ ~,,r ~"~U1JU 'YIlJ 'YI Hlfl''j''l! n 'iI ~ 'I ~~fitl.,r11 1 ~ I ~tlij fl1 'j' rii1Jfl 'j:: 0lJ" 'I1 lJilJ Uil M 

fll'jffflm I ~tI i ~tt1ftff 'I1~'J'\1 clfl'Yi1J'h inrm lJ ~ fl~1ftff'I~ i,r~,,~tl1JU'YIlJ 'YIHIfl''j "l! n 'iI ~ 'I~~fi tl 

fll'jlJqfl~1ftff'l~1'lJ~1V~1l:UV1 i~tlijfll'jflq'lJl'h'l.,rl1U~'jl 500 flfl.l1~ ilJ~1ftff'l mrfffl"l 1i~v 

, ~.,rl1 I 'Yi~~i,r~,,~tl1JU'YIlJ'YI1'1lfl'nl! n'il~ 'I~~fltl fll'jlJ~fl.,rl1 i 'Yi~U'l1'lJ~1t1~1'lJ~U~~ i~tlijfll'i 

fl'1'lJl'IHU91'jl 500 flfl.l1~ ilJ~11i'Yi~ 'illfl~"fll'ifffl"llilJ't'Jfl'1 'j~tI::'UU'Ifll'ilJ~fl~'tI'U~"::'tI'iJ~ 

'Yi1J11 'j ~1J1J fll'jlJ ~ fl~ 'lf~ i,r~,,~ U1JU'YIlJ 'YIl'1Ifl''j "lin 'iI ~ 'I~~ fitlfll'j il tJfl~1ftff 'I~ 1'lJ~1 V~11:U tl1 

h)tlijfll'jfl'1'lJl'Il'1~11U~'jl 500 flfl.l1~ 'lJ~1ftff'l 

1J'j'j'1lm::flW:: (2532) 1~ffflmfll'jlJ~fl.,rl1i'Yi~'\111lJl~lJ~'lfl'\1~U'lJq~ilJfl::'\1~l~Ufl~ 

2 'j~ tI::il ~ fl fll'j'YI~ "U'Iij 1~qlJ'j::ff'Itll~ ur~'lJ ~,,~ft~ ils::if'YI ifll'Yifll'i i ~~lJ ~ une"~fll'j i ~ 
d 0 .cS " , QI..d QI

ffl'ilfl'lJ 't11fll'j'YI~"U'I'YIflW::1fl"lmfl'lff~'j1J1'1""'j::'j::'\111'11lJ'YI 15 fllJtl1VlJ 2543 - 11 'lJfl'ilfl'lJ 

2544 11'1U~lJfll'j'YI~"U'IU1J1J2*4 ul'Ifl'YIm1V"U1Jmi'lJilJ1JgUflff'lJ\!'jW Y11 3 til a'l'YI~"U'I 

U1hli~lJ1J'il~V A ij 2 'j~~1J 'j::tI::lJ~fl'UU'Ifl~'\1~l~Ufl 50*60 U"~ 60*60 l'l1lJ~l'lJ~'j 1J'iI~tI B ij 4 

'j::~1J i~uri 'j::v~nm~lJtlfl.,rl1 i .... ~'\111lJ'\1cl'llJ'Jflfl::'\1~1~Ufl 20 25 30 Lm:: 35 1lJ ~"fll'j 
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'YI~HHl'l vnrh ij'YITiVtel'U~'l'i::t1::tJelf) 50*60 t9flJ~t'1J"'i ll1'h 1'f)::l1~Wn)f)' l1'HClH~"~fl' ~ .. 
(1.41 ~lJ) ff'lf)';h 'i::t1:: 60*60 19f1J~tll"'i (1.20 ~lJ) ~~f)ij'UlJl~'l1\Uf)il(tfflJ~l'UfflJVf)Cll'l 

.. u .. 

" tm::ff'l 13.6 une 16.6 19f1J~tll~'i "l11ih~'U, HClH~"~fl,;''U 331 f)i'll) lJflf)'il1f)UiJ'l"l'l1'.,j'1'".llVt~.. 
" . 

1111lJ ijHClH~"~fl~'Uli 9 m'iHlll"'i ~fllJ.,j'l'l~'l (3 .34 n1Clf)i'1l) Hf)~fllJ.,j'l'lll1tY (tfflJ~llJ 
" . 

tllJVf)C!1'l f)~1'lUCl:::t111 4.4 1m::: 8.2 t9f'U~11l9l'i) -Ull1Uf)~flHf)ml'ltJflf) 196 f)i'll) 1~f)f)il'th::t1::: 

,JCjf) 60*60 t9flJ~11l9l'i tY;t1'll~m!fltl ri1lJij'YITiVtCl'Ufl'lf11'itJ~f)~'b'tl1~flllf)utJ'Jf)~ 25 llJl1~'l 

tJelf)ne11 ~ 1~ nn'iI:::~ f)iltVt'i 1:::ne11 ~l~fl f)ij~ flnuu1~ , 11 ill (t fflJ ~llJ fflJ Vf)C!1'l 'I1fl~ flf) 13.43 
.. u .. 

" 19f1J~11l"'i -Ull1Uf)~fl,;''U 342 f)i'll) HClH~~~fli~~o'U.,j'H~'l(1.34 ~lJ) (~'lf)iu:::t1::: 20 l'Uu~'li 
. " 

~l'lnlJn'U'i:::t1::: 30 UCl::: 35 llJ) liifl~'il1'iWl'ti'l 2 t1'i1.ijmn\'1 f11'i,,r'i:::t1:::tJClf) 50*60 19f'U~11l~'i.. . " 
';111n'Uf11'itJ~f).,j'111 Vt~1111'U 25 i'Ul1~'ltJCJf)f)::l1iil~flf) 'iI:::"1il1"r\'HClH~"'Ufl'l~'b''ti'l 2 'b'iifl~ 'l 

1 ." 0'" ""'i 
~ m~Vtl:::f)::l1 C!1~flf)C)f'lm~.kd lmff'If)11'Ul1 1'iVt~l1 11lJ 'YI1 11lf11l9l'immlt1d'"

~'i111 smms HCl"ff'l .. .. . . " 
. 

f)ilCl~f11'i liYtI'l'illf)f11'i ~~liYtI'lJl~O'lYil'l"l tVt'il:::~'b' 2 'b'ii~Uijtl~111'i11fl hflUllCl'lfllJel:::'I!fl 

" tm:::ij'i:::'U'U'ilflfllJel:::'i:::~'UnlJ~hi''U~t1Yil'l "l ij~'lU (1). 0-0-0 flfl.!''; (2) . 10-5-5 flfl.!''; (3) . 

~'U'Ul1t~llfl"'ill~fltJi''U pH 6.5 + 10-5-5 (4). ~lJ'Ul1f1~'lfl~'il + 10-5-5 (5). ~t1l1~fl 1911Jl'';1iJ 

+ 10-5-5 (6). i1lJ~flffl~~'Uf'l 100 flfl.!''; + 10-0-5 (7). i1lJ~flffl~~ 200 flfl.!''; + 10-0-5 (8). 

~lJ'Ul1f1~ 'lfl~'il + ~t1l1~fl 1 9llJlHiiJ + 10-5-5 une (9). ~t1l1~fl 1 9llJl'~iiJ + i1lJ~flffl~~'Uf'l 

100 nn. + 10-0-5 ~lJ'U1dfl~'ilUlJ:::-Ul 100 flfl.!' ';1~t1tJ~fl.,j'111Vtf'lt~lJ~'b'mflllJ,;'lJqVJ~'UU~1 

tJ'Jfl~1~ff'l"111nfl'Uln'UI~t11.,j'11 ilJ 'YIf'lelfl'l'lJ'';lf1ll~'imfl.nW'YI'i~flllW'iI.ff~ff:::lf1ll1Vtf'l 20 ... . 
Vt'UilHelH~911~iltl'Ufl'l.,j'111Vtf'l'ti'l 31J 2530-2532 'illf)utJel'lliililri~mflijlm:::ffutJi''UtJ1'l~'U'lJ 

HCl H~~~1t'lf'l 508 flfl.!''; ri1lJ UtJCl'l~ 'r\'i''U~ (Itflijl'Yitl'lmh'l1~t1111~ fl~tIlflij';111n'U~lJ'Ul1 ~t1 .. . .. 
l1~fll1~fli1lJ~flffl~"UlJll1'HelH~~t~iltl'ti'l 31J ~'lf)il1lJ'I11'l 752-939 flfl.!i~ ri1lJHClH~"'Ufl'l .. .. 
01~ff 'llitJ~m~lJ~'b'~l11UlJ 1l1'HelH~~ iliu"fl~l'lnlJ' lJ'YI1'lffil~' lJ'I11'l 207-227 flf).!' ~ 

. " . 
~ '" -Ii" . _I" 'i " ... "" l1'ifl '"d f'l11 'i:::'U'Uf11'ilJ~fl'Ul11Vt~91111f'l1t1\11Clff'lHelf11Hff11l1'\'1f'lelfl'lt'ifl'llJ Vt~ff1lJ 

I 'I " , 

.,j'n1 Vt~ll1 ~ ~llqtln'Uo1~ff 'lflUHnfliYmtJD,j~nlJ ~ gu'U 'iI:::t~lJ 'i:::'U'Uf)utJ~ f)~'I1li~fllJ.,j'H 

nunerru 1 f'ltlij~ 1~ff'l1.,j'1111111JlJtlt1lJn'U.,j'111Vtf'l lVt'i1:::~1~ff 'lffl11U \191 ~ 'I'u1~ 'i1'illJ'ill fl 

mf11ff',;' ~'lm'il"l'l1'elf'ltJilllWf11'i l,r'lJ 191'il'illJ'illfl~t1'U~'l.,j'111Vtf'l ',;'n9l111 ~Ul'l 1'in~111fl1'i 
," t' r 

'iI:::ijfll'i'ri~t1iil1'l~lJ ~t1lil rinfl1'i1ri'ti'l~t1ijlJ'YI~VuCl:::~mflij'i111nlJ itJ uflfl'illf)Un1 ~'l 'illmllu 

~lJ nsf'l ms1ri~ 'U 'Ul1f1~ 'lfl9l'i lUlJ:::-U 191111~1f11111,;' fl'l rns'U ~'l~lJ nfllJ ~ \):::1ri~t1nl~lJ~ 'I ~111l'U 

fflJ~ UCl::f1W::: (2537) ir\'~'htiilJf11'i'YI~Clfl'll'U1J 2531 - 25321f'ltl"lUtJel'l'YIf'lCl~'l~'~ 

lflll~'im ~.i'l'YI~'l \).Yflltl!Inn 1f'ltltJ~f)~1tl1~fl'lllJ,;''UqVJH'Utm:::tJ~fl.,j'111Vtf'l~111tJC!1t1q~HlJ 
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H'Hll'jfll1iJ'Wf11'jl1"'H)'1''Wil~ 1 ~1ll1~fl'l1lJfflm'jfll~lJl~rnl~IVi'jl~~'WuK:j(2531) il~ 2 

(2532) VilJ 11H'Wlflti'1'1'\lfl'l~V~mn~~1l"~l1'W~flffl~~ 'illflil II 'j n, l1' H"H~~I1J~"~11 11~ fl'1 \1'1 fl11 

1lJ' riil.vu,jllJll~mh'lt1'W''Wl11'1 ffU~ ffl11 i'mj'111 Vi,,~tJ "fl~l1J~1111 ~ fl'l' 'Wil 2531 VilJ11 
~ 

H" H~~I1J ~,,~ 1~'illflf11'j' ri~v 1 'W 1~'j I'il'W uneH"~flti'1'1l11'1~V~flffl~~i 11Jt1'W'l1'H" H~~\1 '1fl11 

1lJlri~Vlm~ll~fl,jl'1t1'W1'Wl11'1ffU~ U~'lfiJ"'\lfl'l~V~flffl~~U"~t1~'j 1~ V1 'W 1 ~'j I'il'W' l1'H" H~~ 1lJ 

ll~fl,jl'1t1'W ''Wl11'1ffU~ iI 2532 VilJ11f11'j' ri~v1'W 1~'j l'il'Wlm~H""flti'l'1'\ltl'l~V~flffl~~i11Jt1'W 

, l1'H" H~~11J~"~111 Vi"rj'1U,j1lJU~fl~1'1t1lJf11'j1lJlri~v''Wl11'1ffU~ 

tJ'j~~lli ll"~flW~ (2532) 1~fffl1l1H"~flti'1'11m~f11'jlrit111J~tl'WflVl'1,jmt'1fl'l t111J~tl'W 

~,ttri''Wt1~'jl 0, 1.6, 3.211"~ 4.8 flfl .,jflli 1"V1WlJi1Jlil'WulJ~V1m~lrit1~'jl3.2 flfl.ll~ 1"v 

l~llfl1J11JlijV1Ji"1~~ ltl'WUlJ~V l1""fl'l''W~'W'It''ff'WiJl~fl'l fl.M'l'1\i~'j 'il.~ltJ1'I il2531-2532 

f11'jtJ~fl~111Vi"~11J~1V~11:UV1''W'j~lJlJf11'jtJ~fl~'lflm~f11'j1~~Vt111J~tl'W,jfllt'1 fl'1 , 'W ~'W 'It''ff'W 

, iI.d iI., 0 _ I .J _ I~ 0 ., 1 _ ., ~ v ~ <9dI I I .J 
iJl~fl'l unnen fl. 111'1\'19\'j 'il."llJl'1 9f'l1JlJ'j1J1Wf111J:::O'W 'WllJfffl" l"fl~I"1Jrj'lO'1 16 ppm. 9f'l 

Vim~V'lt1lJfl111J~fl'lf11'j~'lfU~lrlfltJ"fl~111 Vi,,-tT11:UV1111J"1il 1'j eu VilJ11 tJimw 1i 19Jt111J:::tl'W'" . 
• • • If I' 

1'W~'W""M~11Jlfll~V'110 ppm. 1"tlm~v U,jli1fl'l'illfllil'Wf11'j11ml~,..y'j11Ji'W~mr'lU~ 0-40 9f1J . 

m 'il ....h' l1'tJi1J1Wl\'1 ~V~11n'W fl111Jlil'W'ili 'I f11'j9\ eu ff'W fl'l'\lfl'1~111 Vi"~fl fl9\'j lt111J:::tl'W ~'1ijfl1'j 

~fllJff'W fl'1~t1~'jlt111J:::tl'W~ 'I 4.8 flfl.l1 i U,,::: 1lJVilJf11'j~WlJff'Wfl'l'illfl~Vt111J:::tl'W 1'W t19\'j 1~1 ms 

l~t111J:::tl'W'illfl~'lf11cifl (~111 Vi") Iut1~'jlf11'j 1ri~'1m;'1 1lJll1~fl~flti'1'1 1 tJUff"'1 Ul1llVi ",jfltT1 

l:UtJ1~tJ~fl9\ l1J 0'1111i''il:::lil'Wrrml ~fl 1 'W ~'W ~ ri1'W ~lil'W H"~ flti'l'1 'illflilum~~l1J mrffflllll~ fl'l 
" 

t111J:::tl'Wtr'W 1lJffl1J1'jm.hciflllw:::m Vi1::: '\lfl'l mr~ eu ff'W fl'l ijfl111JUtJ rils 1'Wl'Wtli1J 101 t111J::: tl'W 

1'W~'Wfl1'j11111i11m 1:::,..y~'1fl1'j'il:::ijfl111Jm Vil:::~1 ll~flVl'1 1 'j ~9\11J1ff,,~l ~lil'Wll 11 ri'l 1l1'1i19\ 

" 
t111J::: tl'W tr'W O'lijfl1'j1 ri~V1W1J 11JlijV1Ji"I~~ 1 'W t19\'jlrj'1t1lJ~'lf 'il:::ijH"'t11fl1'jfl1HJ'" ~1i 1~ 

" 
t111J:::tl'W 'illfl~VijVi m~v'1nlJ~'lf I~ 

ff'W ~ ue :::mu::: (2536) 1~fffl1l1ms1 ~~ Vll" :::tJi'lJtl ~ '1 ~'W 1 'W 'j:::lJlJtJ'J fl~'lf;tT1~ ff '1­

'li'111Vi" 1'W~'W~1'WtJ'Wl1'jlv'It" 1ml'lf~tl'W6lilJJJ'W1~~'W 9\.11'Wfl'1VicilJ fl.':i'1l1'W 'il.tl'j:::'il1lJm.,j''Wn 
" , , 

l1~"fl'1tJ~fl~'lf911fi~",jfln'Wlil'W11"1 3 il 'j:::1111'1il Vi .fl . 2536-2538 1fltJij19\~lh:::ff'1t11~fl 

fffl1l1H"'\lfl'1f11'j1~~Vlflijll,,:::11itJi'lJtJ~ '1~'W' 'W'j:::lJlJtJ~fl~'lf; tT1~ff '1-~111 Vi" H"f11'j l1"" fl'1' 'W 

illlm (Vi .fl. 2536) VilJ".hH"'\lfl'1f11'jtJi'lJtl~'1~'W~fltT1~ff'1~tJ~fllil'W~'lfllm1'WilmfliJ'11~'W1lJ 
, . " 

i"l 'il'W tl1~ ff'l fitJCjfl1 "tJfl1'jtJi'lJtJ~ '1~'Wlm:::1lJtl i'lJtJ ~ '1~'W 'il::: 1~H" H~9\U 111 trfll1J~"tl'j:::mw 

190 flfl.l1 ~ ffl11 i'mj'111Vi,,~tJCjfllil'W~'lfgJl1Jfl1'jtJfuil ~ '1~'W ~1Vfl1'j1 ri~'W'\l11~11JnlJ~ V 

u'Wl1i6iju'Wl1l!1J't11'l1'H"H~~~111Vi"Ii41J~'W rnr1 ri~VlflijU'W:::Ul 3-9-6 ffl11flJtT1~ff'l1lJ't11 
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'l 'JI "'" ~.J I I 'I I 'l l~ '" 0 'l "'" "l 'l 'JI-- 'JI i 
Ll1fH'HMlL'VnJ'\IlJU~fltl1~ L~ ff1lJm~ Lff1JtIlfl1JUlJ:::lJ1 LlJ~lJ'VI~lt1 f1flff~~ 20-10-5 LlfnU'\I11 'Vi~. ~ 

~tJt1mljlJYl'lf~l1J 1111M'iim~ I~1qJl91U 1~~1 M'H'ClHil~llf111 t1m1J~~I~1J~lJ mh~I~lJ'if~ 
-- "'" ''JI0 'l'JIi] 'l _I "l 'JI 1 ..,;
fflJ~ Ll'Cl:::f1W~ (2537) ~'VI1m~'VI~ffflUm~ L'lf tI uneuumrunnns '\111 'Vi~m'Clfl1J. ~ 

q~nu51ilff~1lJ~lJmi1t11ffu~~''.iniim ~llJ1lJ 10 utJ'Cl~ ~fl~~ fl.nW'VI~"mlUr ~.fl'~ff~Lnll ii 

... _I ""';'l'JI~'JI'JI 'l'JI:J "'_I ""'''''' 'l _I "ld"''JI i ~I 

1~qlJ~~ff~f11'Vifl Llf L~'\Ifl1.d'Clm~ L'lf ~tlfltl1~1JlJ~:::ff'VI1im'Vi LlJ~~uum~lJ~n'Vi'lf'VI1J'\I11 'Vi~llJlJ 

~ c:,Cl ~ 4 ".4 Q.I d", .&.qI Q.I

'Vi'lfmnU'Cl:::tJt1n()1'Clff~llJlJ'Vi'lf~11J1mlf'Clfl1Jq~nlJnfllJLnU'\l111'Vi~tJ~~1J1W 20 1lJ 9f~nffm 
, " . 

tJ6u~nlJflQm\'11lJ~fl~Yifl~mh1 1fltl111m~'VIflffflutJ'JnYl'lf 2 'lfiJfl':ihYi~~~f)f1lJlljlJn'Cl1 3 iJ 

~:::w;h~il 'Vi.fl'. 2537-2539 lm:::hi~tIlfliiulJ:::U1ff1lfi'U,r111'Vi~ 1lJ~lJmi1t11 10-5-5 111JnUm~ 
•• , .. II 

l~~tll11!nYiH~~1lJ~fl~OlJ1M'n'U~11 1'Vi~ ri1lJ()1~ff~YitJ~mlfr;fl1Jq~nu~11 i'Vi~t1lJ 1,jiim~ iri 

~tI ffmlJ:::m'Vi'\lfl~~lJrifllJtJ'JnYl'lflljlJ~lJm~iipH 5.2 VlJ'VI~tli91q 1lJ~:::flU~~ 3% 1i1~m111~ 
" 
n~~flff~fli'ff LL'Cl::: i'ViU'VIffl~tl1J iifldilJtJ11J1W1J1n 42 une 206 ri1lJilJ~lJ~llJri1lJ9111JihflU 

~ 

ri1lJH'Clm~'VIfl'Clfl~ ilJilusn 'Vi.fl'. 2537 'Vi'U'h~11 1'Vi~iim~I~1WI9\'U 191~1J1n l,jfl~~ln~lJiifl111J 
u 

f2~1Jff1J\J1W~U'Cl::NlJ91nm:::~lt1~91'Clfl~m~ 1~1qJl~U 191 ~11 1'Vi~ 1,j1ri~tI i M'H'ClHil911~ ~tlfifllJ~l~ 

"!~ 751 nn/li lrtfl iri~tIlfliiUlJ::U1U'Cl::~tIlfliiulJ:::U1111JnU~tllf1!n '~H'ClH~911~1JVn 10 U'Cl::: 
. " . 

14% 9111Jihfl'U ff1lfi'U m~tJ~n()1~ff~lljlJYl'lf9111Jt1lJ tJ'nntrh~tlYi1rill1'n'U~111'Vi~iiH'Cl 
, " II 

9ln~1~()~()1ilff~fld1~1~lJ'if~ ()1~ff~i lJutJ'Cl~YitJt1n~11 1'Vi~ 1fltl ',j1ri~tI'~H'ClH~91U1lft1m1J~fl 

1~~tIl~tI~ 102 nn.l1iri1lJllJUtJ'Cl~~111'Vi~~lri~tIlflii 10-5-5, ~tIlflii 10-5-5 i11Jn'U~tllf1!n 1 

~lJ lm::~tIlflii 5-2.5-2.5 111JnU~tllf1!n 1 ~lJ 51~ff~~::1M'H'ClH~91J1lft1m1J~fl1Q~tIl~1J~lJLljlJ 

179, 196 1m:: 178 nn.l'1 9l11Jcl1fl'U fl~lillJH'ClH~911~1J 75, 92 U'Cl::: 74% ~::n1lJ '~':hm~ iri 

~tIlfliifl~~V91~l 5-2.5-2.5 111Jn'U~tll11!n 1 ~lJ U'Cl:::~tIlfliifld1~1~tl1 Vfl~l 10-5-5 1M'nu~11 1'Vi~ 

~:::ii H'Cl91nfl'1~()~51il ff~ U~,~H'Cl H~91 L1J ~~51~ff ~ 1,jU91n~1~ nlJ 

lft~ U'Cl::f1W:: (2538) i~111m~'VI~fffl'Um~1~~tl1lJ~:::'Uum~tJ'JnYl'lf~111'Vi~m~fl1Jq~ 

nu51~ff~ llJ~lJmi1t11ffU~~'1niim~llJ1lJ 10 utJ'Cl~ ~tN~ fl.nlJ'VI~"nllW ~.fl'~ff~lf111 ii 

... _I "..,; 'l ~ 'JI'JI 'l 'JI:J I "'_I "'" "'" 'l _I "l 'JI 1 ~""l
1~qlJ~:::ff~f1 l'Vifl Llf L~'\Ifl1.d'Clm~ L'lf~tlfltl1~1JlJ~:::ff'VI1im'Vi LlJ~::uum~lJ~n'Vi'lf'\l11 'VifllUlJ'Vi'lf 

mmm::tJ'Jn51~ff~llj\JYl'lf9l11J'M'm~fl1Jq~nlJrifllJ1~U~11 1'VifltJ~:::1J1W 20 ilJ ~~niimtJ6,j~ 

nlJflQu~1i\J~fl~~fl~nrl111~tl111m~'VIflffflutJt1nYl'lf2 'lfiJ~ Jl~~~~flnlJlljlJn'Cl1 311 ~:::1111~ 

il'Vi.fl'. 2537-2539 LL'Cl::iri~tIlfliiUlJ:::U1ff1lfi'U~111'Vi~'\J~lJmi1t11 10-5-5 i11JnUm~'~~tI 

lf1!n~H~91 '\J~fl~~lJ'M'n'U~11 1'Vi~ ri1\J51~ff~~tJ~ml1~fl1Jq~~11 1'ViflJlJi,jiim~lri~tI 1lJil 

~fffl~ 'Vi.fl'. 2538 m~1ri~tIlfliiUlJ:::U1 10-5-5 i11JnU~tllf1!n 1 ~\J/'i iM'H'ClH~911~~tI~111'Vi~ 

"!~~~ 896 nn.lii 1J1nn11~111'Vi~~1,j1ri~v ~~'~H'ClH~911Q~tI561 nn.l'i fl~lljlJH'ClHil911Yi1J 
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60% t)VV~ Ih~m'1JL~iifl11'1JU9'lfl~VnnH,.()~nmj'T".llVi,,~lff~mfliiu14::Ulfl~~ij9'l'j 1 (5-2.5-2.5) 

~1'1JfllJ~mnjfl 1 ~WL ~ ~~ 1'!\'HClHil9'l1~~tJ 779 flfI./L ~ u~fln 1~~mfliiu14::u l11Cl::~mflii1114::U 1 

" .
~1'1Jn'U~mnjmr14 ii HClli11'!\'l'Vi'1J HClHil9'l,j'111Vi"\!~1J1f1f1'.h,j'111Vi" L~1 ff~m1Cl::iifl11'1J119'lfl~ H 

I I I ", 1 

nut) Vl ~ ii t!tJff ltity V~ 111~ ff() ~ ffll1 i''U()1ilff ~ fi il 'J fl1tl14 yt 'lf9'l1'1J t!14 HCl 'U t) ~ ~ tJfi 1 ff Li1'!\'n 'U 

,j'111 Vi"v~ii HCl9'lfl~H1J1(i~,j'n 1 Vi" ~1ilff ~~ 1l'J mtl14 yt'lf9'll'1J 114 fI'j'j '1J1ll~1 ff~mflii 10-5-5 
" . . 

~1'1Jn'U~tJmjfl 1 ~WL~ 1'!\'n'U,j'111Vi"t!141'!\'HClHil9'l()1ilff~~~~" 362 flfI./L~ '1Jlf1f1'hfiL~lff~tJ 

(HClHil9'l1~~tJ~1ilff~ 162 flfI./'~) 1l'j::'1J1W 123 11lt){1~14~ 
"" , ,,~ _I "'t ~"oS .:, 't ",d

111111Cl::flW:: (2551) "nfl1l1'j::'U'UfI1'jlJ'jfl'Ul1lVi"111Clt)'1J"1tJVi'lf9'l'j::QClfl1l"tJ11ifl1'j 
", I " II I 

L~ LflVin14 'U14 yt14fi ell"i14 11mhl'W14 fIn Lijm~t)14 lJfl14ltJ14 2550 114 yt14 fi fffllUlfIll9'l sl1Cl1~• " . 
1l1~":: th1f1t)ff::1lJ~ ~~l1')"1;tJ~1l1~ 'U1nw'Vin" 475084E 2085382N fffl1Viyt14fiii"'flllW:: 

~~ ~ .cs w I o'dd'd. cv: 
llJ14Vi14U'U'U'jflflCl14 Clt)14Cll" '1Jfl11'1Jell"'lf14'j::l11H 5-12 11lt)'ilClf149'l '1Jfl11'1J~ ~\nm::"'U14 111::JCl 

'lJl14flCll~ 783 1'1J9'l'j 1tl14~14 iifI~ln" \llf1f11'j H~~'Ut)~-H14 ~14 "l14llCl::-H14 11ils 11Cl::'j1'1J (i ~~ 1n" \l1f1•. . 
QI Cto 4 Cto d ~,,~ 1 "" ,." 1 Cto Cto Cto do 
1ff~" 14 l1'j t)l114111flClt)14tJltJ'1J11lJ14'j ::tJ::nCll flCl'l l" tJUH L14 '1J fl1~'U'j nw I'll~1 'Ul" 14 '1J fI1'j'j:: 'U1tJ 

)ol )ol ., It 

Ul~ ul91mh14 '~1~11l114flCll~~'1JUl'~~1l114flell~ ms Ll1Cl'lhut)~u l'U14~b~14 ~1 "'flllW::~14~" 

t)~ 114'j:: 'U'U~ 1U14 fI ~ 14 9'l1 '1J 'j:: 'U'Ut) '4 m '1J11i 114 ~ 14 fit) fine kaolinitic hyperthermic Typic 

Padaledalfs 19'1Qihe ff ~t1 'Ut)~fI1'j l1"Clt)~ fit) 1~t)fffl1l1'j::'U'Uflnll 'Jflyt'lf11'U'U'~' flVi'j114 'U t) ~ 
I I II' " rtJ,. .4 4 4 do 4 _t':!.do '''4 tQI QI QI <C:lto 

'j::'U'U'Ul1 1Vi" 111 Clt)'1JVi'lf9'l'j::QClfl1'U14Vi14 11 Cl1"'1114 meru 'j tJ'Ull1V'UfI1'j 'lfVi'lf9'l 'j ::QClfl1'lf14"9'lH'l 

fl'l'1J 11Cl ::'lh~ ~~ 14 114fin ll'jflYf'lf' ~ ~ 1'1Jn'U1llfl n L~' flVi'j 114 UCl:: 1~ t)fffl1l1 rm 11l~tJ14 11iln ~ 

eu ~~111 ~ fI1 tJfllVi 11Cl::l1H1fl ii 'U t)~ ~ 14 1"urn 'j Vi l11H14 fI1 'j 11" Cl nsuuu~'1JU 'U'U'U ~ t) flff'1J\P W 
". . 

~114114 811lfl1'j ~114114 3 CJfl fit) 1llfl1'jfi 1)1l'jfl,j'111Vi"U'U'U1f11l9'l'jm 1llfl1'jfi 2) 1l'Jfl,j'111Vi" 

1l1~t)'1J~1tJ~111tW rit)141~'U1~tJ1,j'111Vi"30 114 11lfl1'j~ 3) llClfl,j'111'Yi"1l1~t)'1J~1tJ~1'Ul1 rinu.. 
1~'Ul~tJ1,j'111'Yi" 15114 1llnn~ 4)1l'jfl,j'111'Yi"1l1~t)'1J~1tJ~1'Ul1 rit)141~'U1~tJ1,j'111'Yi"0 114 

1llfln~ 5)1l'JfloU'111'Yi"1l1~t)'1J~1tJ~1'jfl'ri rit)141~'U1~tJ1.,j'111 'Yi" 30 114 11lfl1'j~ 6)1l'JfI,j'111Vi" 

111 ~t)'1J~1tJ~1'jfl'ri rit)14l~'U1~tJ1,j'111 Vi" 30 114 1llfln~ 7) 1l'jfl,j'111Vi "111~t)'1J~1tJ~1'jfl Lri 

rit)141~'U1~tJ1oU'111 Vi" 15 114 11ifln~ 8) 1l'JfI,j'111Vi"1l1~t)'1J~1tJ~1'jflLri rit)141~'U1~tJ1,j'111Vi" 

o 114 ff'1J~~l1H1flii'Ut)~~14rit)14ll'jfl.,j'111'Yi" 11Cl::Yf'lfm::QCl~1 'Yi'U'h 1li)n1tJlfl11'1J1tl14m,,­

';1~ 'Ut)~~14 (pH) iith 5.61l11J1Wij14111tJ19'lQ iith 3.74 11lt){leU14~ 1l11J1W~t)ff~t)fff(P) ll'hn'U 

5.67 ppm. 1l11J1W1'YiUl1ff1~tJ'1J(K) l'yhn'U 151 ppm. 1l11J1WUflCl1;tJ'1J 1594.33 ppm. 11Cl::1l11J1W 

.c:t d " " QlCto ..c:s Cto QI d.ci "" 
11'1J flW1W'1J 268 ppm. 'U t)'1JCl" 114 nu 'U9'l11 H 1nu 'U t)~" 14 l1Cl~ mr1fI'UlfItJ1U Cl::'U t)'1J Cl" 114 ms.. .. 
1\l1ty1~'U 19'1 11Cl:: HClHil9'l'Ut)~.,j'111 Vi"UCl::~1 t)Ql14'j::l1'h~fI1'jn'Un'1J11Cl::fI1'j 11m1::11,j't)1JCl 
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••• • 

.,.. 
Ul1l1 3 

, 
c:t 0 ~ ~cv 

iJf,)lUYI~lIUUfl1nll£l . .. , 

l1~,jltJhw~WltJ11h-111~-1 l1~t:l,jltJlhm~-1itJ IntJ'If\J!~hu::l1~t:l-1limffrmditJl'U91yjtJli 

l1~~ 9 ~11HU;t1-1~11 tllLf1m;t1~~11 ~~l11~1;t1-1il1,j 
'U 

.. .... .... .... 
'UUlJlOUfl1111l£l 

)I 'I ." 

1. fffllllyjtJlili'l::.yhfln1~t1 1l~::lilt:lflfl~1Jlflll91'jmli'l::.yhfln1~t111~ 4 riluuu 1~t1 
• 'U 

tl~ lil t:l fl~ 1 mil~ll U M ms Ifl'l<l91 'j 'll flIfl'l<l91'j ns'lftJ IH1ilel1~ t:l~ ~ u~ floU'111 't'l~!l1 ~ nu~1t1~ ~ 

~ltJ1tJ 16 'j1t1 

.4 ~ 
!l1~t:l1J()111~~ 

•• JI " 

3. ffflll1!l~dhfll'j Inmi1t:ldl~~tJ ltJ 'Ut:l~!lU~~u~floU'111't'l~!l1ilt:l1Jt111~millJ-nlJlili 
., ", . " 

ijfll'jU~fll1~ 4 riluuu fit:l flnu~floU'111't'l~I~t1~i1911!l1ilt:l1Jt11t1~~ flnu~floU'111't'l~I~t1~ff911 
" I JI " 

!l1ilt:l1Jt111ff~ 1J~1t1t11t1 lffl (flnU~floU'111 't'l~!llJlJ1i'j'j 1J~1) ms U ~floU'111 't'l~I~t1~ff911!l1 ilt:l1Jt11 

". A tI~ 'j/ 'JJ ~ ~ 0' A ~,. AQ,I iJ,.
t~t11Jflnt:ltJ'jflll~tJ~1t1t1tJ1 Contour l1Uf111~flll~::flnU~fl'U11 L't'l~I~t1~ff911!l1~t:l1J()1 t~V1J

• v .. 

'" "'" v 'iI.1 '" • I .1 'iI 'i w " 
fll'jt:l'4mll~tJ~1VUtJ1 Contour l1qjltlHfltl~::fflJu::'j~ (flnU~fl'U11 L't'l~tllJlJt:l'4'jflll) 'Ut:l~'lftJ 

' ..1 ' 4 ~ tI ~ .et o.q "Q 0'
tH1uel1~ t:l~t'rWl1flll1fl111J t:l~ 1JmnnW'Ut:l~~tJ 'Yl1 ~I fl1J'Ut:l~~tJtI neu11J111m1:::l1 'Yl N1'YlV1fflff91 'j . .. Q 

4. '\.11 oU't:llJ~ ~,~ 'l1 nuuuff1Jfl111 WI;~ ~ fl 9'1 ~ t:l~ 'l tJ ~ ~91 au unu 'Yl1 ~ Iff'jll! n'l m'j 

.q 0' ~ • .q Q ~ .d... 'j/Q,I ,. 0 'j/ " .. I.e:. 0''j/,.
1Im1:::l1911t:ltlN~tJ u~::~m.j~91'Ut:l~'U11 t't'l~1l~::()1t1~~'Yl t~'jlJ t~VtJ1'Ut:l1J~ tU1Im1:::l1~~'Yll~.. 

....'" 'iI';' '" "'" " v 'i i 'iI'i. 1
ff()91~1mmt:l~flt:l1J't'l1191t:l'j1Im1:::l1'Ut:l1J~lllJlJ Split plot in RCBD t~V 'If LU'j1Jtlm1J 

flt:l1J~119'1 t:l{u'j:: ~fl~ff1l11lJ11m1:: '"ff()~ Sirichai Statistic V.6 1mVlJtliVlJfn11Jtl91fl~1~'Ut:l-1 

fi1m~vl~v11i LSD ~'j::~lJ'lrVfflfity~ 0.05 't'l~t:l1Jfll'jfflu~~fln1~v 
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1. m11ihJ~o\Ji.'l'lJ9t1.fJij (Primary data) 
tI • 

i ~ 'ill nnT:innuCl 11J'ill nll1J1J 'tYfl1J Cl 11JInll ~ 'j m t 'U ~'U Yi-u'l'U ihru~~ t'U 11 Cl::: Inll ~ 'j m 
•	 I , • II I 

111'lHh.J ~ n~11 h'i~I'l1 ~ fl1J()111~~ 11nenenuuu ff1Jfllll W'j 11J11~f1l'j lnmi1flVl~~'U l~mh1Jl 

vhnT:i11fl'j 1:::,.111 Cl:::: nnnuuu 'tYfl1Jff1JfllllWl:jf~i1 nn1J~1flVHlnll~'j m~ti~l~fln 16 'j lfJ i ~ fJ 

ffn1l1f1l'jl'U~m'j1J'Ufl~f1l'jUtln~11 il't~ 'J11J'tf~lnmi1flVl~~'U1Jl11ml:::,.1'l1Cl~U~n l~mh1Jl 

ca:" ~ ~ 
2. m'U01..l'\l8\Ji.l'rJVlU.fJtI (Secondary data) . , 

i~'illnf1l'j'j11J'j11J~mJCl'illf1lfln'tYl'J 1'11'1f1l'j llC1::::~l'U 1~fJ~h~ '1 lhnfJ1~fl~ n1J~ l'U 1~fJ 
II . II	 II , 

ln1J~fl1J Cl t 'U~'U Yi 'j 11J11~;j'fl1JCl 'il1nm 1J1'i11f1l'j lf11l~ 'j llCl::::~ fl1JCl'illm ::::1J1J flil~1J'U ~'U Yi~ au 
~ ~	 ~ 

tI 

mftfJU1~'U 

. . 
...... ~".... v 

ltl10.:JlIOfU'V IUm1lfl1..l1l1..l1l1l'\l0\Ji.l 

w d' Q. .d 

2. 11'lJ'lJ'tY1Jflllltul'll'~C1n (In depth Interview) 

- ~fl1qJCllf11l~'jm~u~n~11 il't~l'l1~fl1J~1 t'Ulf'U~-u'1'UU1~11~~ t 'U 

- ~fl1qJm~fJ1n1Jf1l'j~~f1l'j'j:::1JtIHil~'Ufl~lf11l~'jm-u'1'UU1~11~~t'U ~~if If'U~u~n 

~1'U1'U~u~n f1l'jutln f1l'j~I1Cli'n1l1 f1l'jln1Jl~fJ1 f1l'jt,*'tYl'jlflij1Jfl~n'Ufh~~ft~l~'II'f,JiHlqjqjl 

- ~fl1qJCl'Vll~~l'Ulff'jll!n'il flfl U~1JlWflClHil~'Ufl~~l1 il't~I1C1:::~';IlI~~~'~i'1J 
•	 • tI 

4 <Q. Q,I 0 l.cl Q,I 

3.	 lmfl~1Jflnl'tn~~ll1'l1'U~'YI~~ (GPS)
 

v ... ~
 

4 . nClfl~1J'U'YInflll't 

"Q.I' , .q, 

m1lfl1..lVllOtlH~U 

HCl'Ufl~f1l'j11ml:::,.1~'U'il::::ijfl111J~n~fl~ llCl:::llU 'Ufl'Ul.yjfJ~ t~ ~'U fl~n1J~1flVH~'U ~ln1J 
v d I i 14 'I' v " , 0 Q. tI d d <l\ dQJ Q.	 Q,/ 

1Jlmln1J~1flfJl~~'U 1J~IlC1:::: l1J~n~fl~1l1J11'il::::'VIlf1l'j11ml::::'l1Cl:::mfJ~fff1ll'tfJ~ l~n9111J flC1f1l'j 

Q. cf.c:i~ .si I ~ .d. .a 4 .c:s Q. d' I d' Q,/ ~ d 
11fl'jl:::'l1'Y1 'flflfln1Jln 1JllJ'U'YI'Ull'll'flClfl llCl::::l'tYfJl1C1l11ml:::'l1 i~fJlUC1lU'j:::: ifJ'II''U ~~'U'Uf1l'jlf11J 
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. " 
~1fl ~VI~ u~ (J..fl~fl.:j~n'j ~::~'hi1.:j i:l.:jtJ ~ ~tJ~l.:j'l iil.:j~ fli lJij 

1. 'lf1.:jn"1~nn.J1::"nJ fl1'j1~'lJ~1fl~1.:j~lJ Cl'llJ1'j(J.yh'~~"fl~iJ U~'lf1.:jn"1~mlJ1::Cl'lJ 

~ "!~~ erntJl1"'.:j ~1 fll~'l..J1~ tJ1~ 'lfH" i lJu~1l1i fl~ eulJC\1tJ t] ~lJ'CJ fl 
" ,"

2. ~11lJ~lJtlJ~lJ 'lJm'j1~'lJ~1fl~1.:j~lJtlJ'\IW::~~lJiJ.:j1iJtJfllJ1fl l1iflih·h,j.:jfl~ lln1:: 

• ~ ~ v ~ .... '11 q .l .d ~ ~ ~ ~ ~ ~q 0 q .... 

~::tJ1flUflfl1'j~"1fll~"l~lJ ~111'\11fllJ f1Cl'lJ'Yl ~11lJ'lflJ'YlmlJ1::Cl'lJ 'Yl1 ~l1fl1'j~"1fll~C\1~lJ ~111'\11fllJ 

" . " 
i~Cl'ij'Yl ~11lJ~lJ~mlJ1::Cl'lJutifl1'j1~'lJ ~1fl~1.:j~lJ fl1~ff.:j1fl~ i~ ~fl m1~lJl!lJlJ1ij'lJU,,::n1 t oH' 

U"JlJ1rlnu'lJli fJflflfl~lJ~:: ilJ~~lifl~.:j ~'lJnlJ1~lJ nfllJ1m::1rlmj~ fJflfllld 1lJ 

3. Cl'mlJ~1~'lJ~1fJ~1.:j~lJ 'lJ~1'j1~mi1fl~1.:j~lJllJ'lJ~nW~1~lJ1r1lJlfi1 ~flflff~1lfill1ifJ 

'lJ~ mu~ij~tJ91fl~1.:jfl~lYi'j1:: ~dh 1l1"~9i1fl~1.:j~ ilJuulJ fllJ 

4 ~.d" 'J/ d IQ.t Q

4. 1m fl.:jlJfl'Yl ~ 'lf1fl'lJ~1fltJ1.:j~lJ 

fl . 1~~fl.:jlimY1l1r'l..J'l~~9i1fJ~1.:j~lJ 1~lJ1~~fJ.:jlifl~l11 ,~i1'lJ ~llJ,j'llJ1ifllJ l'1flJ Yi-k1 

~fl'lJ U,,:: 1fftJlJ l1ifl 1~~fl.:jlimY1l1r'lJ11l1::1~'lJ9i1fl~1.:j~lJi~m~Yi1:: l'1flJ Cl'11lJ11l1:: l1"fl~11l1:: 

U,,:: m:: 'lJflfll1l1::1~lJ ~lJ 

'\I. fl1'1flJ::"hl1r'lJ1~mi1fl~1.:j~lJ '~uti t1.:j m::1J.:j "''''1 "hl1r'lJ1~'lJ'j1'lJ'j1lJ9i1fl~1.:j 

~lJ ~'\I~U~"::l1"lJU"::flcifl.:jm::~nlU~.:j l1imHYiC\1Cl'~fl d1l1r'lJ'lJ'j'j~9i1fl~H~lJ l~fJri.:j 1lJ toH' 
q q ~ q 

l1lJ fJ~lJ l1i floH'fJ.:jlJ ii,j~fl1'j 11ml::,1~lJ . . ... ... ~l" Q Q 'J/ 1 .~q iJ I

1mfl.:jlJfl'Yl 'If'lJ~~lJ 1m::fl1'1flJ::'lJ'j'j ~~lJ 1l::~fJ.:jCl'::fl1~ uusu •tJ tJ1'lllUlJ".:j tJ1 

_I ....... .......... _I..,j q • ~ ~ i-1_ 1 _ 1 ~ ~ q c:l 
U'j1'lJf1~lYi'lf U"::1'1fYi'lf l1'jflH.:jCl'flu'jflfJlJ '1 ~~fJY UlJ1l::1'\11 UlJ::lJlJ1l'1tJ.:jlJfltJlJ~fl911lJ 

5 . '\IlJ1~'\Ifl.:jUlJ".:j~1l::1~'lJ9i1fl~H~lJ 11J~ln~'\IlJ1~~UlllJfllJ ~'W~~ij~11lJC\1~1'Yl 
, " I t 

U~fl~l.:jnlJ 'lJ~ln~'\IlJ1~ ~UUlJfllJ ~lJ~~ijfl11lJC\1~1'YlU~fl~1.:jnlJ lJ~flf4'1f~H'Jij~nlJ l~tJ t ri 
, t1 I " , 

~tJl1ifJ ~lJ~lJ~h.:jnlJ (l1iflmw~ij1\lfl~lJ1fl) ~fl.:j1~'lJ1WflnlJ1~lJ~lJ,,::9i1fJ~1.:j i~tJU1h~lJ~ 

l'tllJulJ".:julJ".:j":: 10-20 ii 

- ~lJ1~'lJ9i1fl~H~lJ1~lJllJ'WlJlJC\1
 

- i~tJt~~lJmw1~1::".:j 'lJ'\IlJ1~m1lJ~fl 0-15 1C)j'lJ~llJ~'j
 

- 1n'lJt riQ.:j1~tJlJn1n1d11n'lJ~1l1lJ 1lJ1l1lJ ~~lJ1flQ.:j' oH'iJ~;r~
 
o ~ q 1:!!'1 .d ..,j ~ 'JI 0 1I I!l 

- 'Yl1fl1'jH.:j~lJ 1 ~lJ'Yl'jlJ llJflUl1.:jUU11l.:jlJ1 ilus . 
I 4 QQ QQ 

- 'jfllJ'Yl~::UflH 2.0 lJ"mlJ91'j une 0.5 lJ"mlJ~'j 
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IQ t!ta. ..::1".cs4 tQ, t!Q,I I tQ, 01"Elt ,.,~ 
f11'J11m1:::1HI'U'YI1.:Jlfl'lJ"fl" flfl 'tY11JlH111m1:::lWl1fltJH"'U "llJ'U'il1'U1'U1Jlf1 l"tJ 'If 

ncnufltJ Til1,*~ltJ hiun.:J'lJ1mJ'f1 ll1h"'tY1'lJn (l!~Clf11'Jll 'J:::li1'Ufl11'lJfl"'lJ 'tY'lJ'U'J W" fl.:J~'U riau 
~ ~. 

II'J f1YC'If 1 ~ unemu 1 'Jn13 1r1111fl 'J1:::l1~'U 1 111;fl'lJ 1 tJ.:Jt1'U~ Cl n1 'J'YI" Cl fl'l ~ tJ1 'U10j'U11v: fll l1' 
.. 

o 0 1~:1 "'.1' _I 1~ ~Q .... QI <!Imuueutrrn 'If~tJl1'Jfl \l'UfltJH1l1'lJ1:::'tY'lJf1fl'Uf11hJ~f1n'lf " 1Tif11'J".:J'U 

.ell J' ~I £'I' 
fll"111fl"11:::'t'i't'llfllfl11t11lJ\Hl1~llJ'U~HpH 

.. . .. 
f11'Jl1m1:::l1Ti1fl11'lJl~'Um"I~'U~1'l pH nfft1"1,*131f1"'U6~'J1ri1'U~'U: 131 = 1:1 f11'U 

1l'J:::'lJ1Wfl~'li11'lJ.:Jn1",j~1Jlwl,* pH meter 1"l'U'tY1'JU"1'UClfltJl"tJ~H l1lhtJ pH ~'lihh 

'J:::111H 1-14 

- i'l~1fld1'l~'U 10 g
 
.. ,
 

- 1~'lJ131f1"'U 10 ml. Cl'l1,jl'U~1fld1'l~'U fl'U1l1'1,r1t1'U
 
.. 

~ ~ 1~ Q 

- UCl1 'YI'l 1 5 'U1'Y1 
.. 

Q 21 ~ 1~ Q 

- fl'Uflf111t11'Y1'l 1 5 'U1'Y1 .. 
Q ~ ~ 1~ Q 

- fl'Uflf1UCl1'Y1.:J 1 15 'U1'Y1
 

- ihf11'J1"Ti11"tJ lfl~fl.:J pH meter
 

Q ~ IV'1Qf, .et 
fll"111ft11:::mnB'UYl1fJ1f1q OM. 

n'tYt1"1,*'tY1'J lfl]jflflf1e]f1"rl' fl'U'YI1 tJ1~tll'U ~lJ 'il'U11 'lJ"1~1",j~'lJlW 1~'J 1~'J'YI flflf1e]f1"O]f'l.
 
0' "" '" ~ Q~ ~ 0' I ~ _I 0' ~ .. 

ml 'il'U~ 'YILl1Clfl"1m"1CJf.:JmL\l'U~11'U1mlJ'UllJfl'J1CJf'U~(%) 

- i'l~1fld1.:J~'U 1 g. L'YICl'l 1,jlri"1"'If'lJ~ "'U1" 250 ml.
 

~ '1 ~ v ....
 
- L~'lJ KzCrp7 10 ml. L"tJlL'U1'l l1L"lf1'U .. 
- L~'lJm" ~S04 (commercial grade) 1,r'lJ,r'U 20 ml. ii'l1~ 30 'U1n (1'U~~"fl1'U) .. . 
- L~'lJ131f1"'U 100 ml. 

.. . 
- l1tJ"131tJ1fl'U~LflLllfl{ (O-phenanthroline ferrous complex) 411tJ" rifl'Un'il:::1~m'}~ .. 
(l1'1'lJ11 tJ"ii'l 1~)
 

- 1~'Jl~'J'YIt1'U FeS04 0.5 N 'il'Ult1~tJ'Uih~tJ11i1'Uihr1~lCltl'UU"'l
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- ,juYin~llJ~)Jl~'i"Jfl.:l FeS04 ~lrtlJ 1~mjllJ1fllU1Wm~1~Ull''il~.:l 

- 111U1.J.:lr11~m1lfl1l)Jl.,j')J'\j'U~Uli''il~ .:l"Jfl.:l FeS04 2 'I!~lff)Jfl l~fJl1l'Vlnfl~l.:l~l)J~U,;'U 

u~ili1ri~u U(1::m'i i~1~n,nflU~1fl~Hlff)Jfl lJ~lJ1~'j"Jfl.:l FeS0
4 

~1~,jn'il:: 1~lJ'j::)J1W 19.0­

21.0 rnl lff)JflOl)Jlnlf~ mj'flfJtnUilJuff~.:lilfl1l)Jl.,j')J.,j'UllJ~fJUUlJ(1.:lU~ffl)Jl'jtll1l.:llU~fli il 1~ 

lJ~)Jl~'j"Jfl.:l FeSO4 ~1 ~n1.J~1fl~1.:l~Ufl'fl.:lUflfJnilU mr11ff)Jfl Ol)JlnnilUff~.:lill1l~~ 

f)1'H~1fJ)Jff1'j~1.nUf)1'j i~'jlmYl 

't 1 0 

.. 
'"

. 1 'JI 'JI '" 'JI 1 ''t- ~Cr207 1 M l~fJ(1::mfJ ~Crp7 49.04 g. UUln(1UflU lfl"Jlnu U(111Yl ff ld'l)J 

l)J~~n~(1lff "JU1~ I il~'j lJ71.JlJ~)Jl~'jlYll ri"Jl~l~1.J H . .. . 
- FeS04 0.5 N <jf'.:lffn FeS04.7 ~O (reagent grade) 140 g. luuln"ulJ'j::lJ1W 600 m!. 

'JI 1 ''t Q • .1 Q 'JI QU(11tYl ff ld'l)Jl)J~'jn.,,(1lff "J\Jl~ I (1~'j U(11 l~)Jm~ (Sulfuric Acid 98 % -ARH2S04 

"" d ~ _I '" _I'" 1~ 'JI '" 
If'jfl'illn''J1~YlllJU Reagent grade) cone. 40 mi. imnmnas If l~ 1 lit l)Jflffl'j(1::'llfJ 

... " ,_.I _.I u ..i ~ _I 'i " 
0111Ift11::'t'Iftln8t1'n81t1''flllJUU1:: LUVU P 

l~fJn Bray II uaT1~~1fJlfl~fl.:l spectrophotometer m.hfJl~U ppm P ~flff~fl7ff~ffn~ 

i~u~u Extractable Phosphorus 

m1~lft11::-H't'IlfhP 'U~UlRrJ~fi Bray 2 
.. 

do'" 
f)1'jl~'jfJ)JUlfJlffn~P (Bray 2-0.03 NH in 0.1 N HCI ) 4F 

- i.:lffl'j NH4F unu 1)JlijfJ)J~~flfl1'j~1.11 g ~fllJ~)Jlm I il~'i 
""'" d 0 

- 1nf)1'jlmfJ)J 0.1 N HCI Yl1f)1'i~~ m~HCI (Hydrochloric Acid AR cone. 37%) 8.33 .. . 
ml (1.:lilJluuln"U 1 il~'j ... .. 
( Ol,;'fl.:lf)1'j1911fJ)J 10 ilm lU"Jl~UllYt~l)Jfl{Yi1.Jflm::R1.J10 il~'i 1lf1riUl(1.:l1lJlJ'j::)J1W 2 il~'i 

.. 
It(1::~~ m~HCl (Hydrochloric Acid -AR cone, 37%) 83.3 mI (1.:l 1lJua11"JV1'Yffl1l1'1.,j'lnUl~)JUl 
'I II JI I 

n"U(1.:l1lJl~)Jl~U 6 il~'j If''.:l'illm!U (1::(1lfJ NH4F 11.1 n7)JluUln"U ~flfJ'ltYl'l.:l1lJlu"J1~ 
" 

U'l::1~)JU1'ilUil.:l~~ 10 illl'i l"JVlll1'l.,j'lnu) 

v ... _.I _.I v !II ... ...
 
m1TtftlUlt1',nHn8Qn81t1'IU~U m1lft1rJ'U Reagent A uee B
 

Reagent A 
. " . 

- <jf'.:l Anunonium molybdate 12 g. 1~)JUln"U~u(1.:l1lJ lJ'j::)J1W 300 mI flUll1''l::(1lfJ 
. " . 

- <jf'.:l Potassium tarrate (KSbO.C4HP6) 0.2908 g. (1::(1lfJluUln"U 250 m!. 
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- 1~hJ\flflku'tJ'.i::lJlW 500 ml Cl-:Jl'tJi'u l:nPJ11J~~fl~CllCl' tI'Ulfl 2 ~~'.i (2000 rnl) mil 

m mfl H
2
S0 4 -Sulfuric Acid 98% (AR) 141 m!. Cl-:J1'tJ1tldlil1'l,rln'U '.i::l-:J 11~1J11J~~fl~ 

"" iI 
CllCl''Il::1fl~fI111JH)'U 

" ." 
- 11 "-:J'Illfl-U'U ,11 Ammonium molybdate nCl::mtJi'U'I11~'U 1'VlldCl-:J 1'tJnij'UUCl::~11Jf1'ltJ 

. " " 
Potassium tarrate nCl::mtJ'I11 ~l1JCl-:Jl'tJ 1tldlil1'1,jln'U 1~1J'I111,nfl~ 'tJ~1JW1'.i 2 ~~'.i 

i ii d & _ I'" _ I"" i iI ~ 'JI l' "" 'JI 0 1- I d i1m::'.iij l1Cl'l'.iCl::mmtJ'U'Il-:JlJ'.iUlJ'.i1Jl~'.i 111U'U 21it UCll1'Vl Cl'tllflCl''tfl UCll'Ul iunu 'U 

Reagent B 

- 'if-:J Ascorbic acid 1.056 g. ~ij Reagent A 200 mI. 

- -vh 100 ml. l~ Ascorbic acid 0.528 g. ~ij Reagent A 100 ml.
 
, "
 

- fl'Ull1'l,rln'U 'Il'UCl'1'.iCl::mtJ'l11Jfl ~ij-:Jl~l1'l11Jflfl1tJl'U 24 ·jh l1J-:Jl't'h-u'U 

Chjfll'.i1~~tJ1J~lflil 100 ml) 

fll'n1'fl~ p ;l1flA18[h.:J~u l~D,iun Bray 2 

- i-:J~lijdl-:J~'U 2.5 g. i ffMIu 11 Clijfl1C)l'U ~:Yhff~ijr-Jl1Jfl 'f1'iJfl~fl 
" 

- 1~1J'I11tJ1Cl'nfl Bray 2 25 ml. lfltJi~ Volume Pripet 25 ml ~fl 

- 'I11''tJ1,rl1fl~ij-:J1tldl 1 'Uln 

- mil'1111Jl~'U1l1~tJ-:J l'U1fl~ij-:J~'U111~t.I-:J 'tJ'.i::1J1W 3 lnn 1l1'~'U~ml::flij'U 

- mij-:JCl'1'.if1'ltJm::fll11mij-:J1Uijf 1 l~uB''UtllflCl'~ijfl 
o QI d 4 I I 

- 'Vllfl1'.il'f\lll'U1Cl'1l'fijm'Ufll 

- l~~V1J~lijdl-:J~'U une Std. nij'U~l'Uf1'lmfl~ij-:JCl'1'tJfllm 1~1~'.iiJ1~ijf ~fl Std 'Illfl tllfl 

d 1lt~ ild ..,.:
Std 5 ppm. (lflU 111'U~W'U) fl-:J'U 

Std. 0 = 0 ml. 

0.2 = 1 m!. 

0.4 = 2 mI. 

0.6 = 3 ml. 

0.8 = 4 rnl, 

1.0 = 5 m\. 'IllflCl'~ijfl Std. P 5 ppm. (i.nl'l1Jih'tJ~) 
" . 

i ffCl-:J 1il'lu 11'l1J11J~~fl~mCl'tI'U1fl25 mI. (*fll'.i1ff'l11fl"'Ulgfltrijvl'U11'l1J11J~ ~fl~CllCl'nij'U lJfl 
J/ J/ • 

fli'-:J) ffll1i'u Cl'l'.iCl'nfl ~lijdl-:J~'U ~fl'lllfltllflCl'~ijfl 5 ml, (ijl'll'll::,rijVflilij,,n'Umw~'Unijfl1'.i 

lff~V1'li'U m'll'll::~fl 1 l1iij 2 ml.) lffCl-:J''tJl'U IT'l1J11J~~fl~mCl'tI'Ulfl25 ml. 
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" , 
- !~bHn.i Reagent B 4 m!.l\.J'lJ1~ 11~lJ!lJ~~n'Yhn", 25 ml. 'lH'1JU~lJ1~'.i~1tJUln~'\.J '.ifl 

v d e> '1 'j/ v '" Q'111fl'.i1J 30 '\.JTV! ( !~lJ Reagent B 4 ml '\.J'lJ1~ Std ~1tJ 111lJ~lJL~~'\Il~)
 

" , ,

Q,I 'j} ~ I I .d 

- 'il1n'\.J'\.J!'lJl!fl'.ifl.:J Spectrophotometer fll'\.JfI1 %T'Y1 Wave length 882 nm 

e> J , q1 
0l'111ft"11::'t'Iftl l1UniIl~UlJ K 

l~tJi~ ffl'.i~::~lmmlJ llJ!iitJlJu::~!~'Y1 I M NH40Ac ~ll'J'\.Jnm.:J (pH 7.0) !l'J'\.J~1ffn~ 

l1'\.hml'J'\.J ppm K 

q e>1....
fll'11Vl'1UlJ NH40 A C pH 7 U8lJ lJ1UUlJ8::..1V1n 

" , 
- ~1.:Jffl'.i Acetic acid (CH 580 m!. (AR grade)/lO lit 'lJU.:JUlmr'\.J

3COOH) 

" , 
- ~1.:Jffl'.i NH40H (ammonium solution) 700 mUIO lit 'lJfl.:JUlmr'\.J 

, II , 

- iff Acetic acid 580 m!.~.:Jti~iiihjlmr'\.Jm\'1U'.i::lJ1W 6 il~'.i !'lJthi,rl.u'ln'\.J 

v e> i 'j/ 'j/ .,I 

- 11~11~lJ NH40H (ammonium solution) 700 ml. l'lJm 111'lJln'\.J 
II 

- 1~lJUli111~U~lJ1~'.i U'.i::lJ1W 8.5 il~'.i 

- ui'mh pH h~j~ 7 1J1n~1J 0.5 L~tilU~1 ( 6.5-7.5) ~1tJ Acetic acid ( CH 3COOH) 
, II II 

l1ifl Acetic acid (CH ff1'\.JlJlmi'hl1~litJlJU~Tj~pH f1i'~U'.imh~::!l'J'\.J,h~ f\~ir'\.J~.:JiJn3COOH) 
I' t " 

Ui'1J~1tJ m~riutJC'J i fffli'~~:: 5 ml 11~1riflmY4lJl1iu~~ii~::U'fltJ lijfl L~~llJii~fl.:Jm'.i~.:J iHu 

U~lJl~'.ii~~ 10 lit 

fl111Pl1UlJ Lanthanum Oxide 5 % 
• II II 

i~ Lanthanum Oxide 58.65 ni'lJ ~::mtJi'\.JUlmr'\.JU'.i::lJ1W 250 ue. l'Y1~~,ui'\.J 11~lJ!lJ~~n 1 
II 

il9'l'.i U~11't1 m~ HCI (CONC 37%) 250 m!. ~.:J'U Yl~'1,.t1'lV'\.JUi'1JU~lJ1~l'.i,,rll'J'\.J 1 il~'.i ~1tJ 

ev <v' ~ 

fll'1 iIflRmflPl18UHRU 

- ci~~1udl~~'\.J 5 g. iff~~i'\.J l1~U~!9f'\.J~rbff~ijr-Jll1~'~iJ~;~ 
II 
o ., i'j/'i 

- '\.J1tJlffn~ffl'.i pH 7 25 m!. l~tJ ')f Volume Pripet 25 ml. ~~NH40AC 

- Ul'U!'lJdl~1mfl~U~!'lJdl 30 '\.J1ii U~1UllJliJ'\.J!11~tJ~ i'\.J!f1~fl~~'\.J!11~tJ~ U'.i::lJ1W 3 

dille>
'\.Jl'Y1 11 ~'\.J~n~::nfl'\.J 

- mU.:Jffl'.i~1tJm::~TllmU.:J ln1JH''\.J'lJ1~ff~Un
 

- Yhm'.i Dilution l~uit~h'\.Jril
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,"', ,
Dilution lfUl81'Utll K 

- ~~~lV~l'1~lm"~Vf1 5 ml. ~'1 ilJ1l,!lJllJfl~f1'Yhm,. 50 ml. 'lH'tJ1j~lJ1m l'Ylln'lJ 11'1lJ 

'tn~ 20 ml.
 

Q ~ Q.I I Q d. I ~
Q,1 

(11fl 'Jl:::'1HnfltJl'1~lJ'Ylf1,!lJ,),HlIlJlJ lf11'J fI'Jl~ffV'lJ'Yi'l1 ll~:dJ ~oijtJf11'J Hilfl ffl'Uf11oijtJll~:::~\l'lJlJ lf11'J 
• r)l. 

lf111fl'J l'\JfI~ 1 f1'JlJ1'l11f11'Jlf111fl'J ffmlJ~~'1 80 '1nj~ 12 fil'lJCl'l1lJV'I'I11'J fil'lJCl'l1lJfl'l'l11'J.. 

'J:::tJ:::nCll~i~lJf11'Jfff11111oijtJ l~lJ~'1l&~ l~VlJ'YiqllfllfllJ 2551 ~'11~VlJ 'YiqllfllfllJ 2552 

" 
'Jlm:::tl:::nCll 1 1J ~'1ij 

" 'Iiu fIsu f11 'J~ 11'U'lNllJ 

2 

2 

2 

2 

3 



unn 
q
, 

4 

., ., 
H"m'i1~OUUWnlJm'i1lfl'il:;l1flflm~'U 5 .,j'U~fl'U ~~i1 

~ .q flV .d Qf <Q ~ .ci .q .:

~fl'U n 1 '¥l 'Ufl1Jl'U~l~~l 'U fl'l11 1J~ 1J'¥l'lllJ~'Um'i1lfl'i 1:;'I1'Ufl1Jmf101f11J'Ufl1Jl'U~l~~'Vi'U

tJ'i::1~f111lJl~'U1J1'Ufl~'I!lJ~'UtJHU~H 1'U lm::~11tJ::'I1cifl~ fffll'Vi..r1 1tJ'Ufl~'lJ~'U ~mau::'YI1~ 

mOfll'Vi !l'U'YIi''Vwlm1i'i'ilJ~l~ u"::fjlJfl1mfl' 
, ,., 

~fl'U n 2 f1U1lml::11~fl1J"lno1ti'1J~mIW::n'Ujl'U m~~l'U'lJflfI" i1~ ~O'YIH~l'U 

lfl'HI i n~U"::-N~f1lJ'U fl~ f1~1Jlf111~ 'i ns ~'UlfhtJ::'I1ci fl~ ~tJ~ f1~1 1 1 'Yi~U 1J1Jfl'4 i'mJ lm:: U1J1J 

...' 0ti'i'ilJ~l ~lf1m'imflf1f1'llJlf111~'im ~1'U1'U 16 'il0 
, 'II ,. 

~fl'Un 3 m'il'U~m'ilJ'Ufl~'i::1J1Jm'itJ~f1~11 1'Vi~l~O~-N~1l'l1~fllJt.i'1U1J1Jfl'4i'mJ une 
., , 

U1J1Jti'i'ilJ~l'Ufl~~'UlfhtJ::'I1cifl~ U'1'UtJl~U~~1'U ij 41tJU1J1J ~~i11tJll1J1Jfi 1 m'itJ~f1~11 1'Yi~ 
II ,. tI • tI " 

L~O~-N~1l'l1~fllJt.i'1u~,mill!'U (U1J1J1i'i'ilJ~l) ,tJU1J1Jl1 2 m'itJ~f1~11 1'Yi~l~O~-N~1l'l1~fllJt.i'1u~~ 
I • II' t, 

lff~lJ~10t.i'1Utffi (U1J1J1i'i'ilJ~l) ltJU1J1Jl1 3 m'itJ~f1~11 1'Vi~l~O~-N~1l'l1~fllJt.i'1u~~ l~oijm'i 

m~i'mJ~'U~10U'U1 Contour 'I1~lmJf1 (U1J1Jfl'4i'mJ) ,tJU1J1J~ 4 m'itJ~f1~11 l'Yi~liO~-N~l 

l'l1~fllJ51ll~~ 1~oijm'ifl'4i'mJ~'U~10U'U1 Contour 'I1~lmJf1 U"::-N1JtJ::'i~ (U1J1Jfl'4i'm!) ~1f1 

f1~lJ~1mh~~ifl 'U m'ifff1111 flfl f1~lJlf111~m'i~'Uu.htJ::'I1cifl~~tJ~f1~11 1'Vi~U1J1Jfl~ i'mJ u,,:: 

... I 0 

U1J1Jti'i'ilJ~l ~lf1m'il"flf1f1'llJ1f111~'im ~1'U1'U 16 'il0 

~fl'U~ 4 H"f11'i 1Lml::l1U"::LtJ~01Jl1101JtJ~lJ1Wf111lJQ~lJfflJ\!HU'Ufl~~'U i 'U J'U ~ 
., , 

'i ::1J1Jm'itJ~ f1~11 1'Vi~L~O~-N~lU1J1Jfl'4 i'mJu,,~u1J1J1i 'i 'ilJ ~ 111~1~ti''U 
.c:S .q tI _I.et.c:s C\ 'JJ ~ ~ 

\PI fl 'U '¥l 5 H" f11 'idlfl 'i 1::'11 U,,~ iu 'i 01J Lnuu H" HM1'Ufl ~ 'U 11 1 'Vi ~ u" ::~nu~~ 9l~ 
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d ~ ~v d v ~ Ji d ~ Ji ~ _I ""'" 
910un 1 fll11&ft'n::"'''0'lillflffJflU''01Jl''V1IV.:J-nUn "01Jl"V1IV.:JIUO,.,1 U1Un'pJVU lJ1::1V1 

fllnlliJU'JJ1"O.:J'flJ'lfUUHII~.:J'U 1Ii1::vuu::,.,ilo.:J tffll-n,tl'U"O.:JllJVuA'fl'YW::nHflUJ.fl1-n 

_I ~ '" 1. lJ1::1V1"''IU1U 
., . 

l1~'lhulJl~U~~"Uln'Ul1~'lhu'l1TJlJ::m;fl~ ''Ufl~~l1'Ufl1ffrmQn~flmh~'UH thltlmh~ 
. , tI ,It' 

~~l11~I;V~1l1~U(1::1~~lVlllflQ''Untl'il~'lJ''Uljjfl ill'fYl1ifff1'il'l1 2528 l~ll~'Unilln'U, ilfh'Ufl~'l111 
'" I 1 ~ . .d ,i1" QI ~.d.4 0 .. I I .ci 9J 

n::Il1'W~ ~ fllll'l111 'YW'Vi'U'i 1'lH\'1'Ul1'U~ ~L 'U1'il 'lJ'ilfl~'Vi'U 'YIl'Vi fl'YIlf11'iln'H;l'i 'l111 u::l1 (1 fl~ 'YU 'Ul11l 

~ ~".: '" .: .4 '" ,"?1 '" . ... 1 "'" D 1 ".,;. ... d'D'U'U L~t}ffl'YI'illnfl'U'Vi'U'il'lJI'Vifl'YH):: 'l1llJ'U'YIflQfl1fW ~Vll~'Ul 'Uf11'iV1V(J'Ujl'Uflfl '1~m t}f~ 'U 

,th~m n'fl'ij f11'ifl'ViV'Vi1l1flQIf4V~ 11 fl'ifl'lJfli'1 1 ~V(;'(lll1 fl~~lVlllflQ~l'd fl~ 'illnijfl11111~fl~tfl'U 
.4 "" d ~ "'" "'" " 1 ,,, "~_l1'U1'i fl~'U fl~Vll(;'('Vi~~ t}f~' 'U~ nuuuurm mVl1(;,('Vi~~~111'l11VU~'U1l1n'l111'lJl'U ll~fl~f11'i L'Ul LU 

.ci 11 .dI" Jt! d 1" d ~ d.4 0 " IQ Q 0 11)
If) V1 'U e~ 'il ~;I fl ~ V 1V'YI flQ l1111l (1::flrnl 'i:: I~ 'Ul1'U~ nfl fl f11'i 'YI 1111 l11 n'U (11'lJ1n(;'(f11'Vi 1I1~ (1 flll 111 

JI tI • tI I 

L6mh'U 1V' 'Uf11'ilJ'i::nfl'lJfl1;'Vill(1::f11'i91~O'U jl'U ~~11'U;~~fl~ij ms~lvnflQ' l1~1 ~vij'1~fhln'U . ., 
~-Ul ' 'U 20 ilnHl'Ulll'illmflvijfl'ifl'lJfli'11f4V~ 11 fl'ifl'lJfli'1 t1'il~'lJ''Ul1~,j'l'UlJHU~~ij.,r~l111~54 

., 
ml~mlifl'U lJ'i::'l11f1'i'i111.,r~l111~ 268 nu U(1::'1~thiJ~fl~Ii1'U~-Ul'Ufl~l1~,j'l'UflQ 

., . 
'!Ill 'l1'U lJ::l1~ fl~ 1 "'91~o'U Jl'U flQ' 'U1'U;lil 1(;'(~ 1'U1Il1~ 'l11~il 11;V~~11 1I~ 11f11Vl1ci~ 'illnf11'i 

ils ::f11f'l'Vmilna'lllJ'Yl1'U ill 1~~~nlJ'i::f11 f'l'1i1'U il1fl'4 i'mr '!Ill'l1'U -U:: 11 ~ fl~,j' l'U -U l~U~~ , 'Ufl1ffVfl~ 
tI • " 

, 'U~'U n ~ln~ 11 ci~ 'illnijf11'i ~'lJnll'l111,j'1'UlJHU~~''U1jjfl~'Utl 2532 rm ()flfl'i fl~nlhn'UiJ~'~ij• 
rnsflflnwn(;,(l'iiY'YIi 'l111lJ::l1 ~ fl~rh'U 1l1tYij~'Yhn'U 1~1l1n ff1'U 11 d~l,h~~'U lhn'U'Ufl~fl'U~'U 

d" ~ ~" ~.d I

'i 1'lJ'YI1'U 1111su 'il fl~ LlJ'U1'ill'U fl~'Vi'U mnneu 

tI'il~ 'lJ''U '!Ill'l1'U t;)nt\'eus fl'lJ"'1V(;,(1'U ill ~~ ij f11 7'h1ij 'U rm lJ~ nil 1~ 'U~ (;'( fI1'Viil111 ci~ f11 'i 
II JI. tI. , 

~'lJfJll'l111,j'1'U 'l111lJ::l1~fl~91~,j'1'U1ifl'U flQ' 'U~'Unllfl'lJ ., ~'U n-U'i::1l1W 4-5 , i flQ'i::l111~n'i 1'lJ 

Ufl'lJ" ijihM'1vtilti , 11 (1Hl'U''lll'l1'U u~ij (;,(fI1'ViUt\'~'lJ~l1W ~~n~11flQ~~1'U;I'l11V'Ufl'lJ~'U~ill 

fl'4i'n"J Q'YIV1'UUl1~'l11~f'l'1(11'U'U1fl1;'Vi'Ufl~'l111,j'1'Ufifln1'i-U~n.,rl11'Vi~liv~a'~1lJ~fl~1U~~~1 . ., . 
~1 01um 'Unrul1l1fl'il1nn1'i-U~n~'l1ut\'1 'l111lJ::l1 ~fl~V~ijf11'i l~V~l11JL1(1::' ril~fl'lJnflflfl1V' 'U 

... ... 
fl'i1L'ifl'U 
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.d:- _I
3. 't1\ll·ma~m11Jflfl18~ 

~'U~1~Hfl1'i'UV1Vm, l~Hfl1'i'Hn-1~:lJthn.1iJ-1lPleJ'UU'U tll'U'l.h-1Ufl-11'U 11~~ 9 eJ~l'U 

~'U1Pl1P11Uj;l~;V-1fll1 ~1~fieJ~;V-1fll1 i-1Wrfl~;V-1 1m.1 ii~'U~ 5.13 IPll'il-1filj;lI:lJIPl'i 111eJ 3,203.44 Ii 
" '" '" '" :lJeJltu 11'U1Pl fl-1'U 

Vir'H11'WeJ ~fl~m)U tl'U'U'Vi-111j;lfHnj;llV eJ'VlVl'UUl1-1'lfl~fl'1m'U'Ul 

Vifl'l~ ~fl~m)U tll'UHJ.1lleJ'U'UeJfl 1P11Uj;l~;V-1fll1 ~1~fieJl;V-1fll1 

Vifl'lPld''UeJeJfl ~fl~mlu tll'U~lV~lfi 1P11Uj;l~;V-1fll1 ~1ImH;V-1fll1 

" Vifl'IPl:d''UlPlfl ~fl~mlUtll'U'!Jl-1Ufl-1'UeJfl 'Vil:Ul11~fl 1P11Um;V-1fll1 ~1IfieJl;V-1fll1 

1~1 1(l l-'i tl ~ 'l.1 r~ f. '1 "Jl.\~lf1i '(Il'jlt;")'lh!1~,tlrn'l iYI'1-=i' fl(I'),) f.:1 1\.h.u ;,hH ClUW
 

UWthlW1'lL\!. H· '·n.Jf..L~::I-1"I'"I 1 a-ll.iftl~~B·]f1T) ~.m)("~~~-lim;
 

wnn1/~inh ;;L1rt I 50.000� 

'~!'fN 

r. / a\''\t1ntll-'' 

N" (II"� 

D ~lJ" f4~i
 

JOD JOO 
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.... ""'_I
4. i.1flltW::<Q1J1J1::lfI" 

~ ~ 

4.1 ':i::~1Jfll1lJff.:j ,j'l'l..l1h.:jUfl.:j'lu ih::~1Jfll1lJff.:j~.:jU,j 500-900 llJfl':i'illm1l'Y1::mlhl..l.. .. 
, , t1, t1 

ml1.:j lflmhl..l n\1.:jn~fl'il::tJ~'YI1.:jnfYfl::ll..1l..1tJm~tJ.:jl,;''\JtJ.:j'''l..I nq1J'U lU'Cl::f1tJtJ'l 'Cllfl'Cl.:j''tJ'YI1.:jnfY 

61" .Q Q,1 d GI"d GI Gld 
~ 

~flU'Cl::'YIfYfl::ll..1tJtJmlW.:j~fl m::fl1Jfll1lJ~.:jfl.:jl..l 

. ... ~ 

'" 'Yil..l'YI 

500-600 IlJfl':i 2.50 1,562.02 48.76085 

600-700 IlJ~':i 1.73 1,079.88 33.71018 

700-800 IlJ~':i 0.83 519.75 16.22465 

800-900 tu fl ':i 0.07 41.78 1.304314 

':illJ 5.13 3,203.44 100 

. ~. 

4.2 ':i ::~1Jfll1lJ'Cllfl'il..l UNl..I nfll1lJ'Cllfl'il..l'~ 'illf1f)l':i l111~l..I 'il..lfll1lJ ff.:jnii,fl.:j9il.:jI~l..I.. 
~ . 

.... '" .... A I ~" 'tfl..l (Interval) 20 IlJ~':i 'illf1UNl..I'YI!JlJIJ':i::I'YIfY 1: 50,000 mrmuuu TIN (Triangulated Irregular 

Network) I~ tJl..rl~fffl1'Yi!JiJ'tJ':i::1'YIfY~llJl4'l..I~'il~.:jU'Cl:: ff!1.:j1~l..IUNl..I ~fll1lJ'Cllfl'il..l ci1.:j,fl.:j-5l..1 

'\JtJ.:jtll1lJ 'Cllfl'il..l'~ihH ufl911lJm lJil'1ll..l1~~l..Il~tJl,rfftJfltl"'tJ.:jn1JUNl..Ims1~~~l..IU'Cl::UNl..I ~~l..I 
d QI 0 J i d.QQI

'YI'ilfl'Yl1'\Jl..I fltJm lJ'Yil'1ll..l1'Y1fll..l 

"_1 'I '" .... .... d .... '" J "".. ~ .... ~ 1! v
1J1l..1IJ1.:jUfl.:j ru lJ'Clf11:lW::ff.:j'tfl..lmff.:j'tfl..llJlf1 lJ'Yil..l'YItlfll1Jl..Itlfll1Jl..IltJtJ'Cl:: 26.40 Im::':itJtJ.. .. 

t1 , t1 I 

o QI ..c:s4..c:s d d ~" ..c:s.Q?I 1! .4 ..c:s ne 35.86 ~llJ'Cllfl1J Im::lJ'Yil..l'YI':il1JI':itJ1Jm,.'tJl..I'\Jl.:j':il1JI':itJ1J tlfll1Jl..IltJtJ'Cl:: 15.95 '\JtJ.:j'Yil..l'YI 
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)I 
<!I 

• 
d 

)I • 
<!I d

'"m'Vi Yi'U 'YI 
'Vi'U'YI 

d 01:9, 'jI d 

'i rut 'i t1lJfl'l flU'U'U 1'1 'i unsuu 0.89 557.87 17.41 

.... c:l ~ 

m~'ll''U mfl'Ueuinn 0.00 0.51 0.02 

~ 

'H)tHl~ 5 - 12 0.08 49.77 1.55 

v 
'H)tHl~ 12 - 20 m~i'U"J'I 0.19 119.90 3.74 

~ 

'H)t1~~ 20 - 35 \!'Iim.h'Ufl~ 1'1 0.40 251.79 7.86 
~ 

'HltI~~ 35 - 50 "''1i'U
OJ 

1.08 674.93 21.07 
~ 

H)t1~~ 50 - 75 1.90 1,190.59 37.17 
, ~ 

1J1flflll'HltI~~ 75 0.57 358.08 11.18 

5.13 3,203.44 100.00 
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iHi ·1())flI e -e ni.1nJL.;' ·l(1 U lti, )lW,1ulflr" .,fl )1';j·f1nl1iI:, nl '"luinli1d'UW u-ru ih lLl.n.i'oJ 

1 ~;;UH1 1 J Ii'~ .1 

/
• \U~\fl'W

I	 /\V/.\1l1nn;-. 

/	 B:~,~ . ,,, 
,)UlUi YOlill o	 5~(' - 60 0 '-JIm o	 &0(1 - -e") I.UH'J 

- 00 - 800 Urfi'1 

..' 
....... . ... ..
 

1;'51n'i'j·J{J ·~r-I ;, .3 ·rult'l 1,Jn -1'1\1")l·~Ul~,1L~Jn ml,n ·,~ .<J~ '"W;\h l-l tr\.!.1JlJ UW ih l lJ.ir lb!
 

' :l'h JI111 l Jif l fniu
 

/
I 

/ 
'Wttitt::' - 5 

' ~itt S - I':: 

i, 
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.. 
5.1 11l1~,nJ1F:h~lJ 

lflJ~*llf1l1'1Vfl1fi U~ilJlflJ~q1JJ1Ll1iil.:J~UlJ'UlJ l!l1~.:JJ1H1~lJ ijl1'1Vfl1fi l1JlJl1'1V 

ff1Vl1~nij,l'lJ t11llJ"1J1~lfUll'tl1'Y11.:J~llJ iiff~::1lJ een ihl1'1vijilffm'I , m1 , U'Yl1.:Jilff~::1lJ ~n ~1 ... 

l1'1V'l1m11Jfl'U~1l1'1Vih' 'i nUlJ~llJ,j'llJU1.:Jll"~' lJll~1'l1 ~~.:jl1'1VU~l~1::~.:j'l1 ~, 1.1 'I11Jfl'U 

ll~J1il.:J 'YI1.:Jilff~::1lJ~n ij~1l1'1V~ mj,j'l.:JlflV.:Jfi ul1'1vil1lrlv.:J U~'YI1.:Jiiff~::1lJ een l1'1Vll~l~1::... ... 

U~l11.:Jilffll1i!U lm::l1'1t1U1.:J"Unu~'YI1.:jiiff'~ .. .. 
5.2 i'lJfH.lUl1~~1Jih

ilJfJWfI1~q1JJ1lflJ~,j'llJU1.:JU".:j'lJ ff1lJ 'l1qj'lJ~lJ~ilJfJWfI1~~1JJ1 lA fi"l1JlJ~~W 
., It' t' , ill t' 

~:: 46.40 'IV.:J~.:J1J1l1JlJY4lJni'lJfJWfI1~~1JU12 ~VV~:: 31.85nll1~vvQilJi'lJfJWfl1~~1JU1 4 ~VV 

~:: 21.75 ~.:J~1'I1.:J 

.. .. 
~11H 3 i'lJfJWfI1~q1JU1U1lJtll.:jU".:J'lJ 

...
 .. .. "" '" ~lJl1 

i'lJfJWfI1~~1JU1 

II j# 

i'lJfJWfI1~~1JU1 lA 2.38 1,486.24 46.40 
.. .. 
i'lJfJWfI1~~1JU1 2 1.63 1,020.31 31.85 .. .. 
i'lJfJWfI1~~1JU1 4 1.12 696.89 21.75 

'I11J 5.13 3,203.44 100.00 

I t' t' • 

1J1~'I nun' ~ll~.:Ji'lJf1WfI1~~1JU1t11l1lJ" 1"v ~h,r nu1V'U1VU~:: llf4lJ iY.:J1l1"~fl1J ij 
tI JI. "" tI • I 

'I1V~::lflV"~.:J\j Y4lJ n~1JU 1i'lJ 1A l11J1 vi).:j Y4lJ nJ.:JfI.:Jfffl1~i11 ff1J'!J 'Iwn 1.1 'I1n{)flQ'lJiI ~. ff. 
& • ~ 'JI ''JI~ s .d'JI t , cit.... ''JI

2525 'lI.:J~ll'UlJ~::~fl.:Jff.:J1lJ 1lIJlJ~lJl1~lJlJ1~1til'Iune LIJlJl1'I~V1mill 1J'tIfl.:JtI'I::mff U~:: 
til • " t!lf , " I tI 

l1'l1JiJ' l1'ijn~m'I1J'tI fl.:J1J~'tj6'lJY4lJn~.:Jn~11 Y4lJni'lJfJWfI1~n 2 l11J1Vi).:J Y4lJnfI1V, uq1JU1 

.oJ dQl c:." .c:s 1 ~ v : 0 ~ jJ

9f.:J1J ~ n'tjW::l11 U1JfJWfI1~LmJ1::ff1J~flm'IlIJlJ ~lJ ul~lllU' lJ 'I::"'U'I fl.:J~ .:J1J1U~::ff11J1Hl, 'If 
• • to' ,tI 

t1'I:: 1V'lfUlY4fln~m'I1Jnff1tlqJ'~ l'lflJ mn;1ll1ijfl.:JlL'i l1JlJ~lJ Y4lJni'lJfJWfl1~n 4 l11J1Vi).:J 
" , JI I I I 

~lJ nmv'lJ~1JU1nffm~i11'~~n'tJn~nuH1m.:JL1JlJn'~t1'I::1v'lfU LY4fln ~m'IY4'lf' 'iL1JlJ ~hlJ 1J1n 
I tI I ", , tI 

1"V'Vi1' t1l1JlJllJlJl'tl111ifl'ljlJ~lJ ' ' 'l1ifl,h.:J~fl'I::w:i1.:Jn'Il'Uq1Jfl'Ul;.:Jl'tl1 l1iflY4lJnfffl.:JF:1.:J~lU 1 

~J.:J fl~'UlJ ~"fllJ ~.:Jil1~Unml1Jl1 ifl~Lflvunfl'J1Jfl~l1JlJil1f4ff1Jf4~'" 'U i11l~~ i'.:J u~::/l1i mh 
.c:s QI ~..d" d I' tid tI QCU .c:ld 

~:: l1J 1:: 1Jfl111J~l"'lflJ 'tI fl.:J~lJl1 I"m~ ~ VflQ'I:: l111.:J 6-25 nlfl'I lll)flJ ~ 1J ~n'tj W::l1H 11 'IWn 

I 
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9J ~.4 &o~~4.. 9J ~.c!i~1 9J~Q#' 

lh~ nsus1tJ'H'U'Hn)~~ nsu 'lf~ fIll'U~~'U'YItJ1fl~~ flTHI fl 'If~fll.:ll1.:1'Y1flltJ ~'U (l mH~~'U 'IJ 1.:1 (l fl 
'U
 

tI I 9J.d. Q,I c
 

~11lJt! 19l1HYlJ\J'HU flij 'U 'IJ H U'I IICl~lJ 'CYlJ 11O'U ~ fl11l1'1'Y1 Cl1U'fl1 

<=----...;...-.---.-_;;i-':.----=-=-~---::--~=>=-=;;::;-

• 1~\Il'1 

l>lt o nt -, 

c"'·r.. u ~.. 
-,0'1)1111\"1\111 

'nlItfU!~JtL: l 

. i,.fWl-ne..J, IA 

~"""';.,/,, o .\',,\RSll1ltl:1..J, ~ 

. ~. 

6. 'n~'ftl:llfldih 

~'U~i flHfl11'IJU1U~Cl I flHfl11'HCl1'1rimllllliil'l'flij'UtJ'U 'lf1'Ulh'lII191 'I1'U nl'IJ<pJ~'U~iI. 
• 'j/ • " • I 

eJ'U1m,f (i'lf'U C) 1ijU(l~ 82.16 ~l'Hftijltl'U~'U~illlf(l11~fl~1ijUCl~ 17.84 n~'U~tJ1'1ri1'U~mi1'U 
• ~ 'U 

.4" ..:::I. ,~ .-::;1 

1'IJ 'fl ')II 'U'YIij, 'YI U1'U II'H'I'lf1<pJ f(1muu1 

~'lfl1nW1inlJ'lf1~ri1'U1'H1Yltl'UihltJty~l111W 1ijU(l~ 35.55 1!Cl~il11~'11'11ijU(l~ 64.45 

ftflll W~illltJtym..nwd:I'Uil1~ftl9l 1tJ'l.h~Ifl'YI'H-d'l~~'U 1lYri1'U1 'HoJ~l'1.yi'l 1tJ'HlJ~ 1'U.,h'ltl~1I ft'l 

IlCld~lJ~ft1tJ1'Hli1'U~'Utl~~'U l1tJ1'U~'U~~ijfl11lJ~'1~lm~itJJ1'Y1~lCl 1lilfl'U 1,000 llJ<pJ1 'Yi'U i 
IhYlfl'U 1'Uil1ItJ\lJ~'VfnW 1~lIri 1lYfffl 1lYlIl9l'l 1lY'l.h~~ 1 lYlJ::: f>11 ilJ'I 1lY<pJ:::lltJfl1mu 1lJ'~ 1'lf'U 1~ 

... 'U ... 

nn 1~il1 1~11fl 1~,r11'HmlJ 1lYI01 1'lf'U lfl1ijijij'U 1H~19l uae1mJ'Iij1RU !'If'U m~!I<pJ 1~llY 

" " 'UlJ~llftU m~I')$'liYI9l1 lijfl'lfl~llfl:::1ij'U lijij'lI~'U ff<pJ1i11 1'Uil1ItJty~'Vfnw 1~1I ri 'I1'l'1i11 mdl'1 

rrnnh 1f)'1 'HlJl1lY 'll':::lJl9l ~lll'U 1riih 'UflU(l~lIlJCl'l~fl'I1mfl'H(llU'll'iJl9l'Uflfl~lfl~t1'1I~lJ1tJ~1U 

ff'fl1~~'1J1fl~'1tJfl~ltl'Um'H11'IJij'l'll'11'lf1'U1~ijriH~1'lf'U nu I1jUI9l ~'1~1'1 
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, d , I .d. .ci QoQ X fJ/ fJ/ ~ • 4Q,I Q.I 

i111'11'l H mulJ1 fl'Vf1JeJV1JlJ'l'II'lI1'1f'lll~lJ 'fIltuI{l~ 1111'11 I{l'l ~lJ sru UlJ'l'I'J1Vlf 'JeJ fln~HlflH 
~ ~ 

0' 'JJ '" ... Q, ~L 1 ~ _'I j_I' '" 'JJ ~ 'JJ l' d.J •
f111l1ffll1J'JlUlJeJrJ lIClfl1:l1U~'l'I1 nnuutn lJH lI'fIllJ IlI'lIlJl~ lfW 'lIlJ1~flClHIICl~'lIlJWII(1fl'lllJeJU 

~ u '" 

ilerlu OlJi~fieJulIlllJii1J ~lJ ilfll'l'l1J.J'llfll~mr~ 11JIICl~J1'flIn~ ivlil1 ilflfCltlCllll'l'ltliJ 'b'ii~'rl'lJ,r.. . 
ltJ fJ/4 Q,I , \Ii fJ/ I d Q,f ..::::I ,£ fJ} • fj) ,

!lI'l'Irl1f1w1lJil111~'l !~Utl 1'f1l'l H mtJ'l 'fun'l m1~ 'Vf~UeJlI 'fIl1 1I'f1l1 lI~fIlU'fIl tJ'J~~ 1I~'l fflleJ 
u ~ 

'lnn 'fIl~II'lJtllileJ~ IIffCl'l1tl 'Jtl~l "(11 ri1lJ'lf~'UriH~'Vf1JlJ1tli~lIrilI~'Vfr1111fi1 i1l1lil'l mUll'~tl
• u 

1f6 1r) n " :: ~lr!':. ' lU},.,\ ll ll i"';' )11\fl1ui~f. lI 1 ri-t...d -:J L~ ""W ; \ht1 ~,'\!,JU ~ 1U,.h1Ui: .ltu
 

(l~ i ': lJJ.:';lt f'l, ) "r1t~ t1 ; :- imn2'l~\....,j {\.J;"tu':F1Jli , l niu "';tt ;N
 

• TIJIV'lIO 

lo": l&m n{"'l 

61 ·,"" 
~ ~)u\~l fi'U lt 

lnH'lI ' '' "!l ''l tt\.h 
o ~'lll~ j~t(r·.i '(" 'LI: 

o ~"' l;flh .., s¥"~" , 1·~ 1;E · 

'. -

.fl1'Vf 8 ms1I111'U tll'll'flltll'J 1ith~ I fJ'b',r~~'Uil1 ill1'U1'lI'fIlil1ff'l1'Ullli'l'b'1~,j1'UtJ1'l1l~'l 1'U 

ij1IfleJI;t:J'l~n ,j'llf1~1;t:J'l 1lf~ 
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~;n11)1~ ::I1., tti. ' "(l..lb '; l l ' , mf.-, 1,h.\~.r1-:&-1-i 'f' U:;k(' Hc.:J.,f U1;th H;n.',W ~7\lt! ..'Uit,a...
.
tl., r1 ",UU.m.:,1ri
 

•	 '\f! \n\l 

( , l l ln m'1 

/ 1 0"111

::::::3 tc! \JI'J.I ":\I1i 

--.: . - ..• ..,,;r.;.;. ~1 t'i' I Ul.n ftil '~ .I IJ: · f1I'.J 1 

fll'Yf 9 

. . 
\ ,""rl I J i;. l ':;'i 11I11'1!1 

--- -:;;.>-
/' 

:,:,) \J ~": l ihn~ 

u,w",J,
c=J \.h1\ 1'"J:' \1n 'l. 

D lhllid 1 

.-¢--' 

.......
 

-_.
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7. 'fl'rYUllfl'1~'U 

U'llJth-111~-11lJ u~1lJmi1J'Il~~lJ~ 62 rmm:: 85.76 U"::'I!~~lJ~ 29 rmm:: 14.24 
• II • • 

fl~1J'Il~~lJfi 62 tb::flUU~1tJ~lJfi1Jl'U1Uet::liiUfl1'l1fiiifl111Jetl~ilJ1Jlflfl'.h 35 % 11llJ 

c:.~ .lQl Q d' IQ,I loCI. Q9J/OQd 

~lJ" fl11"::rllJ "mHU::~lJ U"::f1111J fJ~ 1Jff1J\P WUflflfll-1fllJ fll1Jllrl'tilJ fl'UU-1l1lJ rllJ rruus 1Jlf1ll 
>I • • 

l1lJfi'UlJl1lJl17Ul1lJ~lJ l~ci vnJflfl qm.\'1U'l'h11!9i1-1~ ~fliifll<nh111~ UlJ"uuYi'Ulflfll'im~i'mr 
, >I >I 

fl~1J'Il~~lJfi 29 iilljU~lJllllJYi1fl~lJ ll1UtJ1 ff~lJ 11llJihhrllet lrlQ~lJfhlU~~lJ Yi1fl 

fl::neuihti'l l17 mn~ mnrnsffetlU~1 ~'ti-1'UU -1l1lJ l1" lU'tiUfl ~ii 1ifUet::16Ufl YiU U~ l1W ~~ UlJ11llJ . 
, >I • 

t1flfli1lJ 'illJ1tH1-11UlJl'U1 11llJ~lJilfl flln::UlU\h~ f1111J~~1Jff1J\'pwfiUlJ',j'H911 11llJm~~~~-1 

mflUn th::1JlW 4.5-5.5 
>I • 

~flllw::~lJfi ri1lJ ll1uj ii'i::~Ufln'ti::ftl-1'ti-1'Y1"lU'UU-1~lJllJ'i::~uUUUffll1i'U~lJUlJ 

>I • 
<4 "" YilJ'YI 

4.40 2,747.20 85.76 

0.73 456.23 14.24 

'i11J 5.13 3,203 .44 100.00 

>I • 

"" "" YilJ'YI 

H2 

" .,;u UU1Jlfl ('YI'ilU) 

" .,;lJUU ('YIff-1).. 
0.60 

3.53 

377.93 

2,203.55 

11.80 

68.79 

H3 tJllJflCll-1 (~"l-1) 1.00 621.96 19.42 

'i11J 5.13 3,203.44 100.00 
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t ~ ) 't I l ~~ '~n.:. '·I1Ji.'Tn" H lI ; · J.l~_"l1v;~1 i 1 ( I 1fi",n~,:1 .J "'lU ;ih~'i ~;\l UU ~lU t.h~\lJ'l ~b.:.
 

m-l,:)~f: -r" i ,, }" . -..:n Ulr.1. ~
 

fl\..J · '" ~ . .J 

. tM :l'fh11l 

H~ 

0 '" 

e:lI:. 

1'_ 1 ~ • .,;"'" 8. tTnmms1'1I1J';j~ tr.J'ti'U't1~U 

ffml'H1l1ii'lh~i[)'tI'tf~~'U'~~1f)f)l'mtJ"m~ri1[)fl11Ili[)1ILANDSAT 11 25471'11111 

"~Iij[)fl~ 30 11I~1 ~ldT~'U~ri1'UilfqjliJ'Uif'U~lh 1ij[Jft~ 75.14 liJ'U~'U~1f)1l~11ij[)"~ 24.16 
., . 

~'I.etd '<jJ v 
IlJ'U~'U't1lfll'Ul'Ulij[)"~ 0.70 

'U 

., . 
<'l '" 
~'U't1 

1.24 774.01 24.16 
., . 
~'Uliih 3.85 2,406.94 75.14 

''iJ 
Ifmnu 0.04 22.49 0.70

'U 

5.13 3,203.44 100.00 
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it1S 1J)l ~':l:n:."f r",,·. l1u i;; n-' l il t.·.l ~ r_""tnt.n lil ';, ', . -:1.J-..lJ;'1"h"!...!1.ru ~1\l , f )1U1d h..
 

ol .k..J.: icr.n,;l1;.\:
 

• l1J'Vl Il 

i 

1I,.l:itJ J:1r:r ;'~tl\l 

~ ;1i , \t Il ) I, n' l 

~-vtft.h 

L...J 'lliu·III 

". 

9. (;l.f)l'fUff1'W!fl'ilU.:ifl'll 

mhrllltJ1'111~.:Ii'UiitJ1~'Il'lmJ.:Im.l~268 nu ii 54lHi.:lfl1i1t1'U 1~oii ft.:lfi111l'U~lh~tI.:I... . ... 

'H~tf1'U ft'fIl'U~rl1f>ity'UtI.:I'H~tf1'U;jtl1~ ~'1ii !,r1t1111ft'lIft~ft'111IW11111 4ltJ iicillf'10~rl1f>ity 
~'j) 91' 91 ~, 911':' 91 
fltl 'H10'Hn 'H10'lf1'U UCl~'H1mnll~1l'Ufll1mllm'\.j'Uft'1'UlJlntJ1~'Il'lmtJCJn 'tI11 .... ~ mune-rn 
\11' 9J ~ 9J v ~ e- i9l~ .... 1 .:94

!1 'Il'11'U1'U \I~'lftl'U11n'U tJ1~1J1W 1t1fJft~ 80 'U 1'lufll1 tltJ1nnus1 flfl 'Il''U1 \I1ntJ1~IJ1flA'tI1 'If'l. ... 

" tJ' IS" , 

n ci1l'lf'U!r·htJ~ml tI'I'I u'U iltlfl'lft''UTrfl'lTi 1 ~ ONft'1I Nft'l'Ufl'Ufl111J1~tI U'Iin~ U'YIll'flI'HUtI 

Ti 1111'lf1~i 'Um.itf1'U'If'U!l\htJ~lHi tI'I 1 ~ Ott1!tJ~n .... 'Ullt'U1~'YI1'1""1~""'YITifl'1 nuWI flA!~.:I tIdH... . 
ft'1 0'1111 iitJ1~mrul'Hiitl'U fl'U'lflTyt'YITitt1 ~ !tJ 'Utin \I1nJ'Urj'l1~""'Ufl'lft""1~fJiJtJ1~ \l1'H~tf1'U 

'H1tli1 OflA1l'U fllll1'1l''U!rhtJ~'Hritl'l "1 ~!fltlf" ,"1t1 "1eJ\ll'ie" 11l'Ufl'1ft''U ft'fIl'U~rl1f>itylJln 

n11 o'U!ft'iitl'U'"11\I'UtI'I'Hlitf1'U mnilmrm ilift''Ul0'H1tl'lf1l'lf'U! fl~fl1111 1lift''I'll nihJ'U~""1~ ft'nr... . . " .
 
1I1ft'1~ l'Uft'tll'Ufimi'll1 fll1tJ1~ntl'Umn11l1l~ ~ 'UtI'I'lf'UII\·htJ~'Hritl.:l ~.:I!i1'U11t1'1~tI.:Ifll1Itl1 

mfnTi 1111'Y11'1fl'1rru1.... 'Y1 Ti 1I1Nft'1INft'l'Ufl'Umin fl1111!~tl'U tl'l'lf'U!fh~}j fll1 iii'llmu11 l'Hft 10i1tl1fJ. . 
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& -='1 ' , _ 1 ' d _ 1 Ad , , I ~ 
su i U rnu l1U.:JlJ '!I'UfHl1J'!I'ULflllJ::l1 ~ fl.:J1Jm'ilJ'i::f) fllJ'Yi1im'i 1JU~:::L'YIffm~1Jlm.J1t1 1J11 'il::: LuU 

iJll1~l UL~flU 1Jmlfl1Jl1~flL~t1mnUflllllU:::l1rlfl.:J11 "iflfl~" 1ulJ1.:JiJijm'iU'i:::f)fllJ~1im 'i1J 

~ , 4 '" 0' 1 "d "Olt ,,,.ci '" .4 " 
f)fl.:JnU ~.:Jl1~lt1L1J~'i UL~ nunumnun ~t1'!1'11lJ1U1Jm'iLfl1HU1Jlf)fl.:J 1'Y11~ LU fl.:J~1t1fl111J 

~ . 
L~fl~11mlt1'Y11U 't,rt1lJ'lJ'i'i'Yi1J~ll l1~ fl~!l.:J1Jqj 't,rt1ml\JLfl.:JU~:::m fllJfli'1 riflU~'il:::ijm'i~~ 1'rl 

~ d.et ..c:lI tI .et 1.oC:lo .4 I~'.4
Lflln U f)'il::umsU1JU ~'Yi'i ::1Jl~1~ UL~ flU1JUlfl1J '!I'U LfllUtl1Jm1Jl 'i f:I U~1.:J 1JtlJ 11~:::f1 fl11LlJU 

'I11.:J~m1J1:::t1lJm'iU~1.:J1JtlJ L'Yi'il::L~~'il'illf)m'iL~lJL~t11 'il:::1U1~~~.:J "1 L'I1U 'Yi'i:::1il~~fltl~L'YI'Yi 

l1~fl'Yi'i::1il~~fltl~.:J ~~fl~U.:J 'U1111Jtyl1~fl' U~U'YIU11i'i'i1JnlJ'Yi'i:::~.:J "1 l1~flLnU~f~f)'\m.:JflU 
. " 

l11 1 U flVl.:JL'I1U fl'lJ1Lll.:J 'illmrUL~flUL1Jlllt1U ijmHlf)U~.:JU'i:::~lJU'i::~l' U1~ 'U~1t1'lJ~fl.:J 
. " 

u~:::1~~iil11~ltl' U'Il1J'!I'U L'Yi'il:::1,j'1~L'YIffm~~.:Jmlu ~ ijm'i'i~lh~l':hFj1l1\Y 'Ufl'Yi'i'illf)'Yi'i:: 

" .
U~:::~fl111 ~l U'Il1J'!I'U L~ flU'Yif)llfllfl1J L~flUUUtlmi.:J~f)l1~lUfiLnu~'!I'1t1lJ1'!1'~mLn'1 L'I1UL~t11t1U 

flUl1jfl.:J~Utl1JlJ1'!1'~11JLW'if)~!flU L~fluiJQUlt1UU~ffl~l1"'m1jfl.:J l1~flU'i:::~L1jfl.:J ~HnlJLL'i1J 8 

~1 L~flU 7 l1"'.:J'illf)il~ffl~l1"'m1jfl.:JU~1flU 'U'Il1J'!I'U'il::U~.:J.:J1U '~'ll~tIL~~'Ul~ L~flUmf)Qlfl1J 
d 'j/GI ~ JJ .::6 I 'JJGI!1 _~ .et4l.et
 

l'Jf)flUL~'i t11JL'Ul1~ L'Yi flL'Ul'Yi 'i 'ill1 9l'.:JflUl~lfl Ul1m'Ul1~11.:Jl'Y1nl1.:J1i 'i'i1J.~~ fl~f1.:Jf:I flff~ LL~:::fl11U 1
 

flVl.:JLfli .:Jfli'~ m'iu~llii1i ssu flVl.:Jij"'il UU.:J flflf)'Yi'i'illl~.:JJUl11Jlt1U.:J L~flU~~lfl1J U~:::U ~1t1 

L~flU~~lfl1J'il:::ijm'ilU~U'i:::~l1jfl.:J l1~flffl~l1"'m1jfl.:J ~Ht1lJ 3 ~l l~flU 12 'il:::ijm'iU'i:::f)fllJ 

mns'i1J ffll1 i'lJU'i:::~L1jfl.:J U flmnmn U 1~ fl.:J'Ufl.:J \l~i'YItll' U m'iilfl.:Jt1u'Il1J'!I'UU~1V.:JlnU L~ fl.:J 

'Ufl.:J 'illi~U 'i:::l'YiW~fill1U ~ , ,rilflU~llii l~flml1Jln U 'i:::liitJlJl~ tJlJ!fltJ'U fl.:J'Il1J'!I'U ~ nfl~il.:Jij 

fl111JL~fl11l11f) ~11J1'i f:lu~llii'~ U rnfllJfl111Jl~fll17 flf)Q ljJ l~~U 'i :::l'YiW 'il:::fh',r'll1J'!I'Um euni'1 

4" q 'd,~ I d .".1 dd 1 ~ '" d 
l1'ifl~flULf)~fl111J~.:JlJ'i1JWULm::: ~1JfY U~l11f)1Jm'i~:::11J~'UU1Jlf)1Jm'i~.:J 'YI11~1t1l1~f)f)Q'ill'i~ 

" " 
flVH1'11U l11f)ijm'i~.:Jm'i j1'i:::l11H'lf1.:Jil~u'i:::~Lijfl.:J~'il::: '~i'lJ 1 Y1lJ~.:J11~f)1'iUf)UU'YIl 'iluu.:Jm'i 

" . . 
'lilJ1 rleon'illf)'Il1J'!I'U ~::: l1u 1~tJli1 , U'!I'U lFhu:::l1 rl fl.:J~f)ilfluiilli1flVl.:Jlfl i.:Jfli'~~11Jfl111JL;'ifl 

~ _I ... & 4 & 4 q ...
 

~~fl~'i::tJ:::n~l'Ufl.:Jm'ilJ~lJ'i:::~L1Jfl.:J 9l'.:J'i:::tJ:::n~l 3 L~flum.:J 1~flU'Yif)ff'ilmtJUlm:::1iU11fl1J
 

l11f) 'Il1J'!I'U'l1Uij'Yi'i:::1il~l1 ~ flL 'il~tl 'il:::ijmnhu fltIL~flfllllJ J1UU~::: ~!l.:JlJl'iij ~ ~ fl~ U.:Jijf)1'i 

11. iIl'Hl 

U:::l1rlfl.:JlnU'!I'\JlFh~ijflllll~~U~'~ijflllJ1L~tJUl~tJfh "1 'U U::l1rlfl.:J~f)~~flllll1Y1 

i l1qj'~~1'Yi'il:::1fltJfl1fftJfldl U~UU~U~ijl~lUf)mfl.:JlnU' Y11l1tY U:::l1rlfl.:J;.:JutJ1J 1~flllll' Y1'l1qj 

lnUfllll1f)~l.:Jlum'i~fl~l'it1lJ'!I'ULFhgu "1 L,fU flU~l~ ~l,h ~1 ~.:J l~tJ1Jlf)~~l1Jl'ifl~~flllJl 

1Y11l1tY'~L,fUt1U U:::l1rlfl.:J~f)~~~.:J <i~l'ilU "'f)llw:::m'i~~flflf)'il:::'i1U "1 ~~1~1 ffllUtJ.:Jfln'ltJt1lJ 
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d. v "d. 01'J1"d.fllll1n::m'W.:J IlJlJm'HHlmfftl.:Jff.:J m'i'Yt~Hl1llJlJmJnlfftl.:J .. 'i " II~:: .. 9f "'YI1 1111~1t1n~1J'lflJl~1.. .. . . ~ 

fi '~~lJlfW~nyhfllll1'lflJ l~l'lJ::l1~~.:J '~'~ff'Ytli' ~ri1.:J' 'in~llJ'lflJl~l'lJ::l1~ ~.:jiiytlJl'Ytfll1J1' 'YI 

'my~n11'lflJl~lglJ '1 ll11l1'ff1lJ1'ifl~flff1'i 1l~::lJ~fllll1th1jfl.:j ,~.;r~ ~~~~g.:J"hlij tI.:Jll~::m'i 

~~miYtI.:Jfllll1 ''YIt1.;r~I~lJ 

. 
<lQl.c:( .q 0 U 

12. 'Yt1Hl1nIYUnftW 
u 

4,.,q .c:( IV 

'Ytlln111J11un'Ulty 

fllll1'lflJl~11J::11~~.:j11tln11 "'~m::1J'ifI" L1~lJmim rullJ'i::~ummJfli'1 ~::1J'i::n~u 
v 

Yiinn u1lJl1~ln~l.:JfilJ rrn l1t1mr)qJ'UfI.:J'lflJl~11J::11~fI.:Jiil1~lt1~1JllUU ll~::l1~lt1;rlJ~fllJ 

Yiim 'i lJll9i~::flri1.:J ~1lJ 'lmhl1lJ~~1t1f1lQ'UfI.:J~11tln'UiqJ loUlJ ~'lm1 tln'UiqJl~lJl~nl1 i ~ r!i11 qj 

mm 'ilJn~::ll~mh.:JtilJ~~n'1J m'il1t1n'UiqJ~::iim'il~0J~I91h~urillJ"'llJ'lflJlJ1ff1~ff111i'um'i 

d .... ~ • d "_I ' d "_I , _I <Qd .;, _I 
l'itln'U10J~ Ll1qJ lJ~.:JfllJ'i::nflUlJ1nn111~mm::~.:JfllJ'i::nflU lJnl'ilJ'i::nflu'YtlinnlJlJlJlJ'i::nflU 

'1J~1t1 1) ~llJ,r11 2) m::~l119J.:J 3) ,r11ff1'i 4) l~lJ 30 Ul'YI 5) ~1t1~lJ 6) ~1t1 7)1J~1 111lJ1 

. " _I .eu::t. 4, d Q,I Go''' " 4
lJ':i::mlU'Ytlim'ilJl'Ytfll'itln'U1W... ~lmJlJ1J~'UfllJfI 

..."'1 .,. 

'Ytln111JifUY::ft1 

m'iffU'lf::~liiflg 2 'i::~U fiflffU'lf::~l1ilJ'i::~umflufli'1 ll~::ffU'lf::~l'i::~U"'llJ'lflJ 
<lQIo.<CI ~ 1-.1 ' A. °,9191-. 1 Q.d .cs 4 _I QoIC:W:S

'Ytli m'ilJ ·crU'lf::~l'UfI.:j'lflJ l~llJ::m, fI.:JI'lffl11 ~::'YI1 11 ~lJ'i::nflU'Ytli nn lJlJfIlQtllJ tl11 lJn~'Ytli nnu 
~ . . 

ijiitllJ';11M'tiUfllJl91l1fllJllriilJ"'llJ'lflJ 1~tI1U 'Yt1::fllJfiiifllQlJ1nfi "l~ llJ"'llJ'lflJ llJ1.1 'i'i ~lmi msu 

~ ~ :.,. 4d ~ ." ~ "".J ~ <Qd 4 ,
rrU'lf::~ 1 nl'irrU'lf::~llJ 111'ifI'YIl 'ieruuu fllll1'lflJl~11J::11~fI.:J11 "rrUtI::~l~lJ" lUlJ'Yt lim 'ilJ'YIll1OJ . 

... I 'JI}?' <Qd_1 <Qd _I <Qd~ 0 
~ 

dr,'JI
"l~ U~::I'lf~11~1'U1'i1lJ'YtlilJ'i::nflU'Ytlim'ilJ~~fIlQ~:: ~'lJqJlJ1n m'ilJ'i::n~U'YtlirrU'lf::~llJ1lJ 

~.:Jt11J'i::n~UlJ1nll~::~fI.:J '~fllJ ~llJ1lJlJ1n~.:J~n'YtU1~lJ '~,j~tI ff1lJlJ1nmm'ilJif~::';1'l1'tiu . ~ 

1~l~1Jnm fI.:Jll~lJ~lJ 11i fll ~llJ 1t1fim,jfln11ff111 i'umm'ilJffU'lf::~1111 'lflJl~l1J::11 ~~.:J llJ 

l1j~.:J1'YIt11fltl1J'i::n~Ul,"tI.:Jflf.:J1~tl1 tilJ fi~1J'i::n~m1ifl11t1U~'Yt'i::Ul'YIfflJl~~'Yt'i::1~1~ g lrl~i1 

'Yt.ff.2549 

, 
13. n11I1ft ·Hl'U 

11tlm~lJtl1111'lflJl~11J::11~~.:J11 "~1;r~" ms u9i.:J.:J1lJl~lJ11;1.:JllJ m::U1lJ m'i~ii1~1l4f1 

ffU1~TnlJ i ~.:Jm'i119i.:J.:j1lJ,flJ '~'lnf.:jff'i'it1~lJlJ11~~';1' l1'ln~m':itl~lJi'u llJ ff.:JfllJ l~tI~llJ ij9j 

<Qd '.d/ ~ 4 _I, 'JI'" l' w 1-1.d/
'UfI~'Ytlim'ilJnl'iU~.:J.:J1lJ ~.:jlUlJl':ifl.:j'UfI.:Jm'ilJ'i::mff 11':iU'YI':i1U lJ l1lJflW:: u~::tI.:j'i 1lJ unsnn.. 

, II' II' I 

l1J~ tllJ II1J~.:j ffflllJ ::'YI1.:J ff.:jfllJl!lJ mr U9l.:J.:J1lJ 'U ~.:J'lflJl~l1J::l1 ~~.:Jl! lJ fJ1t1l1tY.:j~:: I~lJ fJ1t1fi~~.:jlJ 1 
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tJvnu FhtJ'lfltJ I ~tJYili m '.i lJUfi'l'lllJ ijfll'.i ~~~lJ ~'l fftJ'l ~htJ 11:::11 ~ tJ'll~lJUfll1 cl'llfh~9l' tJ'll iYtJril .. 
fflJ fftJ~ ..r'lifv4 tJU~l ~ tern \l:::1~lJ fllJ ~ ihl1lJ ~rilfflJfftJ~ m til~'lfltJl1 tY'll 'U'~lJ'lflJln~ i'flfilJ u~::: 

tJ~llJ'li1'ltJlq~ffllJl'.itlU~'l'lllJ1~ ,j'lJ ¥itJ "~iiJtJ:::U~:::fl::: itJlJ" v4tJu~~htJ'lfltJ\l:::"'tJ'llh "'lfl" 111 
.. " 

UllJ FhtJl1tY'l 1";tJ11~ fllJ ll1litJlntJ1nU'lllJ Ufi'l'lllJ 91 ~tJ~(i'll~ty~lwi l~Util1'l fftJ'l HltJlJllJ~fJ tJnlJ 

l1lflHltJl1tY'l9lfl~'l'1l\l:::ufi'l'lllJnUHltJ'lfltJn\l:::ijfll'.i1-HY4'.i u~:::~lJ~lJ'lfl 9I~tJ~(i'lijfll'.i u\lfl'lfll-H 

€ll1qj~1Jl'i1lJ'lllJif 1~tJ1~lJ fftyQl111'.i :::fllffl-HfllJ ~'l"llJ'lflJ 1~i'um lU'llYiliufi'l'lllJ \l:::ln~~lJ 
tJV1'l1ll1lJ tJlJ ijfll'.i9lfl~'l11'lrhfflJfftJ~fl~'ll1cl'llm::: ~llJ 1lJ 1.,j~\l:::i-nlJ'lllJufi'l rn W~HltJ'lfltJ 1~ 

ijl~lJ une1~ trum tll1lrhfflJ fftJ~1 ~ Irlm·hlJ fll'.iUfi'l'lllJ U~1"'tJ'ltilmoU'l111 tJyilJ UllJ HltJl1 t:Y'l 

1~lJ11~1 3 iJ l~tJl~lJrhfflJ fftJ~ l1lflfll'.ilJ~fJtJnlJ 1~ffllJl'.i tl9lfl~'lnlJ 1~ 'Yll'lHltJ'lfltJ~ijfll'.ilh'lfl 

1 Id. " , dui \l::: lJlJfll'jfJlJ'lflU~:::U \lfl'lfltJtJl'll~~'\Il~ 

, 
14. nl1Uft-:lnUJ 

,. ., ~ 

fll'.iUfi'lflltJ'\ItJ'l'lflJ1Fh11:::l1ritJ'lijfl1llJ l~~l~lJ 1~U~'lflJlFhijlJ '111tJlfftJtJYUlJf.}l'\1ll1'lij 

" QI t " ".et I ~ 1_ I ".etq I.et. _ I .c:I 

IlJlJffrrlJlm:::~1~~ltJ fll'.iU9I'lflltJ'\ItJ'l'lflJfl'C]lJlJ\l:::llJlJfftJ~ 3" usenau lJ~1tJrrU~'l rr'\l11 une 

iY~l ~'ll~lJ~lJl'\ltJ'lfll'.i uti'lfl~lJ'lflJ1Fh11:::l1ritJ.:.I U~.:.I ~l U~:::'\Il1 11fl~lfl~tJ.:.Ill~.:.IflltJ'\ItJ.:.I~'lfltJ 1~ 
., • II' " tI 

ijtJ:::1 '.i V.:.ItJlfl ¥im1'1lJ1fflfftJ11'\1lJtJl1 fll.:.l1fl.:.l'\lltJl1U~:::ijlfli tJ'l1.h:::~UUlJ..r1 l1.:.1ijrrl1J1HllgulfftJ. 
l~lJiYfil.:.l '1 1'lilJU~.:.I11~Vl~tJ1 1~ fll'.iufi.:.lflltJ\l:::l~lJ~lJ IrlVijfll'.iI\l7qJl~U i9l~lJ ~.:.IUfi1tJ'li1.:.1tJlq 

I ~I " 1" QI cfd I ~ 1JIQI QI .et " w'.i:::111l.:.l 9 - 15 lJ Fj'lfltJl1lfltJ.:.I lJU9l.:.l.:.lllJrrqj~fllJW'YlU.:.IUVflf).:.IrrrnlJ:::fltJ~V.:.I 1fllJtJ11U~:::lJ~fllJ 

"" .....k 1J1J1 JI '" JI 1 JI .k I "" w JI JI JI w
U'.il1W'\IlJU ttr.:.lffllJl'.if) 1'\1l.:.lttrltJl1'.iV'\I1l '\11.:.1 ~'\Il.:.ll1lJ.:.I U9l11lfllJmtJum1u~1Fj'lfltJ9ItJ.:.I9I~fllJ 

" 
fflJ une 1~)j~fllJU711W'\I)jU tJV1.:.l' '.i n9lllJ"l~U~.:.IflltJ~'lfltJ'\ItJ.:.I'lflJIFhtl:::l1riv.:.I 1uiI \l,,jmlvlJ oU'l.:.l 

mmn 1uUl'l"llJ'lflJ U'YlU '~11~.:.I1l1 iivvflmm119J1Y4 '.i 1::: m:::U1lJmsffU'YlV~1u~llJfll'.i Ufi.:.lflltJ 

'\ItJ.:.I~'lfltJ"'tJ.:.I~lJ tJ~nu~l1~'l ih1lfln~fl1llJrj.:.ltJlflU~:::1111ff'l ilJfll'.i fl~9ItJlfl ~.:.IrivtJ'1 l1ltJ1tlnu 

manm 

http:Il.:.ll1lJ.:.I
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et q J", ci CLI.& v 11 v11.1 '" 
V18U'fI 2 fl11lIfl11:::11,.81JiUflUlfltJiUl't4W:;'nU!lU'fIHVl1Uldflfli:1 ~HlU'fIHVl1U 

Iff1 't4 ! ";:IU~::: iI..:J fl'J..I" 8..:J fl~'J..IIfl't4V11 fl""UI~ 1U:::11rl8..:J ~U gfl<U1l1'nVlUUU81Jrm~ UO:::UUUfi11'J..1V11 

.o!l' • 
;:I1flfl11108fl flQ'J..IIfl't4l'11fl1 mU1U 16 11U 

'_I ' ""_I ~ 1 .... 0' ~ 
L'YifY 'lflmnlJ:::l1m)'1'Y1lJ',1fl\l11 'Yi~uuum.pml u,,:::uUU1i'i'nJ~l 'imm::: 100.00 

t1~h.Jl'YifY'lf1V lm:::1~w,,::: 0.00 lillJl'YifYl1~'1 (~1'i1'1 7) 

l'YifY ~llJllJ (fllJ) 

'lf1V 16 100.00 

o 0.00 

'il1J 16 100.00 

mQ\lfl'l'lflJ LFh1J::: 11 rlfl'l~1J ~fl~111 'Yi~UU1Jfl'4 i'ml lm:::U1J1J1in1J~ 1ffllJ t 11 t'\i 'Yi1Jl1 . 
1flV"::: 31.25 ijm~'i:::1111'1 31-40 iJ u,,:::ijm~'i:::1111'1 41 - 50 iJ 'ifl'l"'11J1 flfl fl~1Jnijm~ 

21-30 iJ 1flV"::: 25.00 (~1'iH 8) 

. ~ 

m~ (iI) ~llJllJ (fllJ) 'iVV"::: 
~ I ueurrn 20 6.25 

21 - 30 4 25.00 

31 - 40 5 31.25 

41 - 50 5 31.25 

51 - 60 6.25 
I 

umrrn 60 0 0.00 

'il1J 16 100.00 

; 
l11Jlml1~ m~~l1'tl~ 18 iJ m~~'1'tl~ 53 iJ m~m~v 35.62 iJ 
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.... ~ I _I I .,1_1 91 '1 w " 91
'j :;~1J fll'H1fl'ill'\ltl.:j'tf'U lHlu:;11 Clt).:j'Y] U~fl'\l111 'Yi~ 111J 1Jtltj':i fl'il UCl:;U1J1Jli'j n.J~ 1 'j tltJ 

Cl:; 93.75 '~lf1tJ'~i'1Jfll'jfffl'ill 'jtl.:jCl.:jlJ1 fltllJ'j:;(llJfffl'ill ~tltJCl:; 6.25 (~l'jl.:j 9) 

~1'U1'U (f1'U) 

'~1f1 tJ1~i'1Jfll'jfffl'ill 15 93.75 

il 'j ::: nufffl'ill 6.25 

16 100.00 
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I ., • I 

4 _1 "ca IV J ~ IV Q.I4 , 

Vl8UrI 3 fl11I'UVlm"nJ'U8-:i1::1.J1.Jfl11lJ\1fl'U11 nUmUl-:iiJVlll't"iJ8lJ01Ul.J1.J8'f'Jfl~ Ul;1:: 

Ul.Jl.J!i11lJ~1'U8-:i'Vuwht.l::'t1~8-:i ..rlUt.lHU~-:i'U 

"" "" I " 

li 4 riluuu ~~ij 'i,jIl1J1Jfi 1 fll':i,j"mhl It'lfll~tl~ff1l11'11~fl1Jtldllfl~I'Yh,r'U (U1J1J
~ ~ ~ 

, "1 I I 

ti':i ':i1Jfll) ~,jU 1J1Jfi 2 fll':i,j~tl,j'ldlt'lfll~tl~ff1l11'11~ fl1JtldUfI~lff~l.l~dtltldllm (1I1J1Jli':i':i1Jfll) 

1,j1l1J1J~ 3 fll':i,j~tl,j'ldlt'lfllitl~fffl11'11~fl1J~dUfI~ lf1tllifll':ifl'4i'mJ~'U~dtlll'Ud Contour mYl 
I J/ I' 

IIHtl (1I1J1Jfl'4i'mJ) 1,j1l1J1Jfi 4 fll':i,j~tl,j'111 'Yifll~tl~fffl11'11~ fl1Jtldllfl~ lf1tllifll':i fl'4 i'mJ~'U ~dtl 

U'Ud Contour 11~lUHtl Im::ff1J,j::':ifl (U1J1Jfl'4i'mJ) ~ltltl~1J~dmh~~l.rl'Ufll':ii1ml1 flfl tl~1J 

Itl~lI':i m 'tf'UIH1,j::11rifl~~,j~tl,j'111 'Yiflll1J1Jfl'4i'mJlm::II1J1Jli':i ':i 1Jfll ~ltlfll':i l~fltltl~1Jltl~f1':im 

~l'Ud'U 16 ':iltl 

Q,f tI <4' 0 Q.I ~ 
fl'U':itl~ Im::U1J1Jli':i':il.lfll ~ltlfll':iI"fltltl"1Jltl~f1':im ~l'Ud'U 16 ':iltl f1~'U. . 

I J/ " J/ 

1,j1l1J1Jfi 1 fll':i,j~tl,j'111'Yifll~tl~fffl11'11~fl1Jtldllfl~I'Yh,r'U (U1J1Jli':i':i1Jfll) 

1. 'Ultl't'Jtl 'Ultl l1J ,j'1'U1"'U~ 5/'tf fl.1:;tl~f111 fl.l:;tl~f11d U:;tl~ 111~ 
... 

2. 'U1tl~'U ~~I1Jfl~ ,j'l'Um'U~ 454 ~U:;tl~f11d fl.l:;tl~f11d ~.I:;tl~111~ 

3. 'U1tl~1" ~fl~f11" ,j'1'U1"'U~ 455 f1.1:;tl~f11d fl.l:;tl~f11d ~.I:;tl~l11~ . 
4. lJ1VLl1U C1~,jlJ• 

I J/ t. I 

1 tlll1J1Jfi 2 fll':i,j~tl,j'ldl'Yifll~tl~fffl11'11~fl1JtldUfI~lff~1J~dtltldum (U1J1Jli':i ':i 1JfI1) 

5. 'U1tl~ltl ~~li':i':i1J '~li,j'l'UI"'U~ 
odod 

6. 'U1tl't'J'U ff':i~ 

7. 'U1tlcifl~ ~ fl~fh 

8. 'U1tlU,j'~ ~fl~rh 

_l.d _ I 'JJ,. ~ tI ~ c:., QJ 'JJQ,f od tI.o. jJ 

1 lJ U1J1J'YI 3 fll':ilJ~tl'U1dl'Yifll"tl~fffldl'l1"fll.lmllfl~ lf1tl1Jfll':ifl'4':itl~f1'Ufldtlll'Ud Contour11(lJ1 

IIHtl (1I1J1Jfl'Ui'mJ)• 
• .d 

9. 'U1tl"~ fI1tl 

10. 'U1tlll,j~ ~fl~f11" 

• od 

11. 'U1tlUff~ fI1tl 

... . 
12. 'U1tl~'U ~~fI1 
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1UUUU~ 4 f11'JUtlfl'lil1 i W~A~fJ~ff9t1m~~JJtf1u~~ hWnf11'J~'41mr~h~~1fJU'U1 Contour lftil 

U~fl UC1::;ffUU::;'J~ (UUU~'41m,J) 
~ 9J.c:i 4 ,e;i ,e;i 'l • 

13. 'UlUW~ C1~AJJ~~ Ul'Um'U'YI 460 ~U'lfU~~11 fU')j'U~~11 ~U')j'U~ nru. 
... 

14. 'Ulufl~m 'l~AJJ~~ ,jl'Um'U~ 4/')j' lI.l;'U~~l1 ~.l;U~~l1 "'.l;U~1lfli 

15. 'UlUt)fl linmfU ,rl'Um'U~ 427 ~U;U~~11 ~.l;U~~l1 "'.l;U~'lfli 
9J.d d .d d1'

16. 'UlUAUl C1~AiJ'~~ Ul'Um'U'YI 48/')j' 9tJ')j'U~~11 R!'IfU~~11 "'J')j'U~ lfJJ. 
, ." I

_I .. _I v '\ .. ..,,, 4 .., 
J'lJUUU'YI 1 fll'Wgfl'Ul1 ~'fi~utt£J.:J(;fWl1n'1ttr>~f.l1UVl.:J(UU'Ufin~Vll) 

'li11 iW~!~U~ff9t1lf'Ulr 888 (lH'U11) Arl'U,;'U1i~!fl1:l9t'Jm'lf'UuhtJ::;lfri~~~~m"'lfl'Vi~fi'l.. . 
~'Ut1cn~ 'JlmiH'1fl1JJC1:: 40 Ul'YI 1i'AJJft~,;'Uiu~fl1h::;mw 3 niC1fl1mi~i'i fll'JUtlfl'liTJiW~ 

,1 '" ".l, s .d ~.. ,~'" i 9J 9J i s "''' m U~ Ml1A'JJJ'U U1UW'U'YIfll'JUC1mnnuu 'If'UU·nU::;lfC1~~ ~'JU'J lU ~'" 1nmnlC1 fl'U 11 w~m U~ CY1I1 
'U 'U 

A1J'Ulfil fl 1'UiJ 2549 'JlmniC1fl11JC1::; 4 UTYI, iJ 2550 'Jl~lfiiC1fl1JJC1::; 6 Ul'YI, iJ 2551 'Jlm 
1I 

niC1fl1JJC1::; 5 Ul'Y1, Am::;iJ 2552 'JlmniC1fl1JJC1::; 5 UTII i~U",::;n'Vi~fi'lJJ11UCii~il~lfliul'U 
'U 

9J :I ~ 0' ~ 
- 1)~Utlfl'Ul1 iW~C1U~CY9t1 ~'UA~~'UW1)1:lm~JJ - fl'UU1U'U 

- 1)~Utlt1tf'J!!~~~r>Aii~~nu'liTJ iw~ UcnUA~~'Ui1~lfl~JJ - 1l'U1 1f1 JJ 
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.1 Q i ",.f'j)
ill'ft 14 fllhJrlfl!lrl~fll1'1HJfJ~llJrl~'\I111'W~'W'U1i 888 (11'1'\111)

~ . . 

f1111~1fJlJ~'UlJrl fl.u11I 'W~ 'Il''UIN1lJ~'I1rifJ'I~~I~'i1fJlJ~Wlf1'1I~fJ'UllJ1l1fJ'U i~lIlJ1~ff '1fl 
, 

~ 

" . q 

'\IfJ'Ifll1!fifJ hr~b~'U ~~ijfJm11 !!rl~'I1fJ'1rlJllJ~~.u111'W~ 1,r~'UfJrimlJfJ IfifJ1,r~'UiifJlfllfl'ri1m'Yl. ~ 

d ~ 1J(~ 0 fj/ Q.I.4:9 'j/ 'j/ 'j/ '1 1'j)
ff~~1fl!1rl~1 flUfl11lJ'Il''U !~~'Yl1mfJI'l1'111'1l''W'Il'1'1111'11'1~lfJ I ~fJ~~lJ1U'I1'U 1~'U I ~fJ 'Il'IIH'I1'Ufl'U 

!~mh'U1'11tli !!rl~fJlJmw~1'1f1'Ufll1!~1fJlJ~'U tifJ 1';~fJU'\I~ l~fJlJ1u1,r~b~'Ul1fJum'li'lffi'lf 
u q q 

'}J I 'JI' 

fJfJfl~lflfi'U'¥i1~fJ'ri1fll1'W11'U IIrl~~lfl~'U Ii' 7-15 i'U 'I1rl''1~ 1flU'U~~ ~~'Vi'UfJ1fllJi'1l'fi'lflfifJ. 

Q Q.. Q.I rI~ 
ill'ft 15 IlJrl~mll~'1'W'UTi'U1'U1'111~'1 

q 

rl'111 ~'1vr'U,riI 1'UHII~'1 (I~UllJ~~vr'U ,r1fJ'I) I~'U vr'U,r~! flll ~1 m'll''UI~hlJ~'I1ri fJ'I~fJlJ 1~ 1fl 
• q q 

'VifJri'lfl'U flrl1'1flf'1111fl~i~lJlJ~flI~'Url'1iI1'UHII~'1 II~ ~~I nUllJ~~vr'U{rl'111~'1li'lJ~ fl1'Uq~~fJIlJ 
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, I .", 

lfl~ ~~'th1,rlrJ\J";\Ji6111~~Yiij'IJ\J 1~l1Jg~lgf1f1':h";\Ji61";\Jiih\Jl~11~~l~1J 'If\Jl~htJ:::l1 rifl~~~ 
, , , ",. 

l~tJn11 6111~~lltJ 1~I1Jg~";\JitJ'JntJ"i:::1J1W2 ;n"n11J9ifl'~ n1"itJ'Jn6111~~l~1J'lJtJltJ~\JYim"i 
.1 .1 ,.1 '11.... .1 '11 't .... , '11.... , '11 • 1 ~ ~.1 & 'I ':'1 
1J'Jn1Jln'IJ\J 1J'Yi"ifl1Jntlm"i1J'Jn'IJ11l'Yi~ ll":::tJ~ ~"itl"iltJ ~'llnm"i1J'Jnfl111~~l'Yi1J'IJ\J 9f~ t\J1J 

2549 "ilfl1fil"n11J"::: 14 tI1'Yl, iJ 2550 "ilfl1fil"n11J"::: 15 t11'Yl, iJ 2551 "ilfl1fihn11J"::: 17 

':'1 ""'t.... 't "" ''JI .... "'I" & , '11um une 1J 2552 rimn l"m1J"::: 18 tI1'Yl l~tJ'l:::1J'Yifltl11J1"itl9fflfl~l11JtI1\J 

lfitl11t.1gfl 
~ .1 J '" .... 't I'll "'I 1 I'll~:::tJ\lnltl\Jllfl1~H 'IJ\J-"~ ~11J'Yi\J'Yl"1~'If\J l~tJ 'lfll\J1l'lffln \Jf11"i'~l1q1J 'If~fltl'~ 

~ d 1" I 4 Go'.::i d':" q ~ 
ltl\J 11 q1Jl1tJfl~l1J "~lm:::n"t1 1111\J\Jl'Yi m'l':::~ 1nntlm"i 'Yl ~:::11" fl~ l1J"~fl1ll~~flnfl "i~11"::: nrnl 'J n 
~ .1 J '" .... ~ ,'11.... I

l1J\Jllfl1~H 'IJ\J-"~ ~11J'Yi\J'Yl"1~'If\J\J\J ffl1Jl"ifl1Jfl~~l1fl1'IJfl~m"itJ\ln ~'If~l~\J1Jlnn11m"i 
", , • II 

tJ'Jnll\J 1'IJ11~~11J~\JYim~i'\J1l,,:::m"il~\J~:::l1fl~l1tJfl~l1Jg~ .u'111'Yi~ll ,,:::61Il~~U\J ',jff::: ~1n't11 
'11'11 ..A , ~ .1 J.,; ....

111'1fllm:::1l1\JfltJ1Jlnmlm"itJ'Jnl1J\Jllfl1~H 'IJ\J-"~ ~l1J'Yi\J'Ylm~'If\J 

1:::U:::t.lgfl 

"i:::tJ:::tJ'Jn 75 19f\J~l1J~"i x 25 19f\J9Il1J~"i U~"i1tJ\ln 8,500 ~\J9ifl''; l1tJfl~l1q1J"::: 2-3 

11Jg~9ifll1q1J l~tJ 1~l1H~l\Jfl\J 1\Jm"il1tJfl~l1Jg~ ~i1\J 1mYlrJ\JllH~l\J1\Jfl11l1fl\J l1":::lrJ\J 
. ." 

UH~1\J~lnl~fl\J1!1\J'If\JLFhtJ:::l1rifl~~1tJfi\J L1~\JllH~1\JYil~tJn11 m"ilm1ifl fl~ltJn1Jfl\Jl1ifl~ 

1'!i\Jn\J m"il1tJfl~l1Jg~ 1~l1Jg~";\Ji.u'111'Yi~li\Ji 888 (~~'lJl1) lh:::1J1W 3 fil"n11J~fl'~ 

"i:::tJ:::tJ'Jn'IJfl~tt111~n:::111HUfl1'Ufl~.u'111'Yi~ "i:::tJ:::,.il~"i:::111H~\J'UtHtt111~~ t.l1:::1J1W 

30-35 19f\J~l1J~"i l1tJfl~l1q1J"::: 6-7 l1Jg~~fll1q1J ',jflfl\JlWn 

fl11fU)'UUUfl 

..A '11 't , '11.1 .... l' '11 1 'I '11 "'I '11 .,; " 
l1Jfl'IJ11l'Yi~m~ ~1J"i:::1J1W 14-15 1\J ~:::flfl\JlltJn~\J'lJl1 'Yi~flfln tl1ll1"fl~\J'Ylff1J\l1W 

, '11 "" '11'
1l'YitJ~ 2 ~\J~fll1q1J 
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fl1Wmi;l ~fllJl 
OJ 

f1u1,""h fl11,j'TJ i'Vl~'\Jij'l'lfUIf·h1J~'Hriij'l ~'U~1Jftmr,.lIihll'hll'\J1 1~'U~'U~~ij'Um~... 
" v
'\.i1~'UI.yjrJ'Imh'll~rJ11'thu'U 

f1u1riilrJllft ~n1~~i')ffl'lf Irlij,j'TJ i'Vl~mrJi~ 25-30 i'U 1riilrJIl'lihY'fI1 46-0-0 'H1ij hw 
q 'lI q 'U 

'HrJij~'Hft1Jft~'HfJ'Uiim11'1~1f1.,r'U'ljT'J i'Vl~ 15-20 IClf'U~I1JCfl1 une1riilrJmJn I ~rJ 1ri~11..d·ij'l,j'1'1 
q • 

II milft1'Vl11'U ~'U nnuIsu ~'UI~~llij'l n'Un11ft1J'\Jij'l~'U,j11 I 'Vl~Arlij,j11I 'Vl~mrJ1J1~1J1ru J05 i'U 
q 

'H1mn)Jl~ij'Ul'l~ 'I~~yj'U rJ1~ 1'HW1A'~ijl~1mJfl111Jft f1tt111~'11~'H11'1111l1'\Jij'l,j11 I 'Vl~ f1eJ 1JmrJ 
u ... 

l~ij'U iY '1'H1l'l)J ~~i~)J1Jftf1tt111~'1lflij1~'H11'1l1m'\Jij'l,j11 I 'Vl~ 1~rJ~1Jftm~'H11'1l1m'\Jij'l,j11 I 'Vl~... ... 

1~rJ~li1'11~'H11'1~'U'\Jij'ltt111~'1 1J1~1J1ru 30-35 IClf'U~I)J~1 'HrJij~'Hft)Jft~ 2-3 A)Jg~~ij'Hft)J. . 
A)J g~tt111 ~ '1lrlij'HrJij~11 ft1 ~~ itiijmmeuIIrJf1.,r'U 

i')ffl')f ~~n1~~i'1ffl'lfArlij,j11i'Vl~mQ J5-20 i'U 'Vl~ij)Jn'U'Yl11'U~'U i~rJ1';IIHl'l'UIi1'U 

ri1'U1my hl'l~'Vl'U flij hl'l11,1lt>i'1'1 llij'ln'U i~rJfl111lij'U~'U~I1~'Uhl'lIN11i1mrJll)Jft'l~'Vl'U flij 

'H'Uij'UI~1~Nf1,j11 i'Vl~n1~~ i~rJ1';ff11m'U11ft (lClf'rl1'U 85%) 'H'Uij'Um~...r,j11i'Vl~ (ij~ iClf~1'U) ... 

lI~ri1'U 1mUll ft1~~'Vl'Ullru'H11~ij'li 1l'llm~II)Jft'l,rijrJ1J1f1 
u u 

~'1lrlij'Vl'UlIlflijm1J1ru~,rij rJfl~~fi'll1J 

itillij'ln'U n1~~II~ijri1'11~ 
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Q .e:t. d' QJ 

fll'nfl'U~mJ1W;'1~fll'nfl'U';jfl'Ul 

a d mnmunm 

InU!~£J1,j'11 i~~lrlf)fnUI~ 11 0-120 1'U lf1fJ1rlflfl1£J,j'n i~~t11~lIlW 41~6'U1f)m1'1l1m. .
 
a d ~ ~ 1 '£\Ii~' 1 .1 1~~ i v ~ .;, .:, \Ii~

1f)'U1fl£J1 'il::;~e)'lCpllf)'tl11 ~~'VI'1l1fl6'U 'UlIlJft'l nun ~~lIlf'lfll'fl'U IIft~llJ6mll~'161Q I~ 

.1 .....ll .1 .... ... a d ~ 1 \Ii ~<V a 
lJ1~lIlW I 1~6'U l:)f'llJ1~lIlW'II'1'1I~le)'Uf)'UtI1U'U - 1~6'U'flmfllJ 'il~lfl'UIf)U1'tl11 ~~ Ifl f1l11f)'U. 
~ it, I d ..::I fj) 1 1~ fj)..t:9 d ..Of .... 1 ~ 

'tl11 ~~'U'U'II''UI~ntl~lfft6'1 'il~1fl'U1611~£J'I'tl11 ~~ 'II' IlJlf16IlfftfllllfftlJlI'VI'ItlmUl'lfl lJ6f)ltlft6f) 

IIft111f);rf),j'11 i~~ 1rim ~ff6'U i~£J.yf'lltlft6f) '1~~'Ullfij6'UI~lJ Irl6~'U 1~~ln'Ullft1n'il~ftlJ~'U 

'ti'U~ 'lfliJ'UII'U1£J111l46 1'Jf'~'U 1'Uf1l1f1ftlJ~'U 1,rtl'Uk111\i'l'l~6 ttl. 
In'UI~£J1k111f1'1lrl661£Jt~ 120 1'U lf16Irl661£Jk111~'1t11::;lIlW 4 1~6'U 'il::;.yf'l~'Uk111f1'1. . 

111'i46i,rk111f1'1l1lf'l i'Ulltlft'l 1l46IiJ'Uf)l1ftflfl11lJ4'U I ~U'';II 1'1' '111~~ IIft~ f1l11n'Ul~£J1 'il::;ifl'\f'l 

~'Uk111\i'l'lllft1rl'1'U'fllflif'lln'Ulltlft'lri6'U In'Uk111\i'l'l'l51'1~ 5 0'1 9 i lJ'l1'Jf'1 1~11::;llJg\i'lk111~'1'il~ 

'hill'fl fl66 f)'illf)f1'U 

.cs d.c::s 
Im::;lJ f1ln::;'Ul{1mf1lrr'VI~ 

Q.J.c:Ito d 9J 1
lJelflf)\i'lf)'UllJftfl'\Jl1 ~fI 
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1 ~, • 1 

.... 1 .cs .... 1 v <a .c:I cv t! ~ Q.I ~ 11 cv ...I.e.t 
JlJlt'U'U'YI 2 m';jlJ~fl'\ln ~'Yi~t~£J.:.Ii.TVl11't'1~ij:lJtl1t!~.:.IH.T';j:lJ~1£Jtl1HlJ£J (U'U'U1i';j';j:lJ~l) 

rl'1l1tla 'if'Ul~ltl~'Hftij~t~lJllIg~l'f'Uli'lij~ 'lJ~fl'lb~l~ij'UlIm1fl1J -llIll1tJ'U 'lJ~fllrr14ij 
• 'U 'U 

'lJi'lJ'lJ 1 ~ti11 ~ ~ 'U Iii ij~ til n'If'Ulf·h'lJ~ 'Hftij~ tI~~ wi11rlm·m ~ii fW~~ ~ij 1til rJ'U1'Yi'i 1:: ~'U 'lli~'\J 1~ 

fl1111~~lIffll\!'iru i~J'U~~'rn fll'i'lJ~flrl'111'lJalff11J lrliji1~q~fll~'lJ~fl,rl1 i'w~cpjij 'lil ~fil"1' 
'" <d J! i 'JJ '" _'1 ,;, _I<d do'" _I 1fJ 'JJ 
~'U~'\J'U ~ 1I~::~~~Ml f'lfl'\Jij~mlllJtJflfflmHI'U1m'ilJlJ'i::'YI1'U !~ 
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II • I ,..,,, 

nmln f1,j'TJll'ifllft fJ~ ff~l'{milfl'1l0111fl'Uff1mf1 fJ01 II1nhT'U ']'U ~fl'U 'tJfl~ f111'lJ nn,,:: 
~ ~ 

l'lhH~fJ1ntJf111'lJtlf1'tJfl~1'lJII1JU~ 1 ,f~'f1J~ 1I~,,::iif111'lJtlf1tf111'lJuHY1mfcl'~"1f1~lfl1J!~fJ1 
~ ~ ~ 

r·mNil~tf111~~mf1!ff~" ~fl 'lJ1::'1I1WI~fl'U'1Imlfl'1l 'll''U!Fh'lJ::lfrifl~,,::111W1I'1l~fltf1U'lJU'1I1 I1fJ 

. 1910" ~ ~ d I 1fj/Q., .d ~ ~ tII.d ?I .4.dt & 
lf11'U If'YI11J1nWl'i'U'YI Utl::'lJtlflfJ lf1l1U'lJfJ!"1tyl~U 1~ l'lJflf1 nrurenenm 3-4 l~fl'U l'1IfltH 

1~'f)'U!'1I1l1fJ'U 1mf'lJ'cJ f1,j'111l'i~ 1'UI~fl'U l'il]1l msu ,T'U 'll''Ulr·h'lJ::lfrifl~fl ,,:: 1liii f111 IflUI~fJ1i'U 
.;, '" , IIJ "'i ... 1 91 ?t il "'i • IIJ 1 It .d

1l1u'lJfJ II~":: Ifllf1fl nu muu fJl'i'Jj'ff~~fll'lJ 'Ul'i'U'YI. 

, QI', , 

~I '" ~I v ~ ..,. OJ. '" OJ ~ '" OJ ."" vJuttUUrI 3 fll':iU§lf1'lJl1 &'WPlAl;UJ"l;lVl1~11~fltltl1AAPI" &P1~tlfll':ifl"i':if111PltlPl1mAtl1 Contour 

v ~l OJ • 

11tylttHf1 (AmtJfl"i':if111) 

" " 
1'lJUuunmln f1,j'111'W~lftfJ~ff~rrmilfl'1l0111~~ 1 ~fJii fll1fl'U1mr~'U~1fJU'U1 Contour'" ~ . 

mU11I~f1 iicl'f1llW::,f'U~fl'U'lJfl~fll1'lJtl f1"::I'lf'UI~fJ1nUf111'lJtl f1'Ufl~1'lJIIUU~ 1 ,f~lf'1l~ U~~'U~ u cu.... cu 
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v� •• 
<V _I 'hl ~	 'JJ _I "" "" _ I "" <V,<V 

lI'H)~lJ1~m)1I lJ~IdU 1I111 Contour lHlJ1UF-Hl 'YI:IJ1lf11:llU~fll1lJllf1'Y1'U1Hfl11:IJ1l1~'lfU 1~U~11H 
u� u 

'U~Hllm 1l1~lJ1lU 7-8 rmn 

"� " 
.fll~ 22� fll11l'Jf1.u111Yi~!~u.:nl~rJmftfl:IJ01U~-1 i~uiif1l1fl'4i'm1~1I~1UIl1l1 Contour 

11ru1U~f1 (UlIlIfllli'm1) 11lUlIlI~ 3 
u ... 

I� .. I 1 

_I "" _I v 'i' "" "'. '" '" 'i' "'" '" ."" vJlJHlIlI'VI 4 fll~lJ\1fl'Ul1 ~~~!iUJ~tWI1!'t'/i.UnJfJ1!!~~ ~~tJtlfll~fl~~fl't:l~'U~1m!'U1 Contour 

v .~l '" _I '" •
'YltyUtHfl !!t1~tflllJ~~~ (HlIlIfl~~fl't:l) 

"� " 
11lUlIlI rrmlnfl.u11I "'~!~U-1ff~rJmftfl:IJ0111~-11 ~t'Jiifll1flll i'm1~1I~1t'J1I1I1 Contour....� . 

11tY111~f1 !m~ffllll~1~ (l1l1l1fl'4i'ml> ii«mlw~,f1l~flll'Ufl-1fll11l'Jm)~!'lfll!~U1nllf1nll~fl'Ufl-1 
I 'jI 'jI 1 'jI 

~1JlI1I1Jfi 1 't'i-111:IJ~ 1I~.wllfi,:r1l~:::1l1:::f1flll'1l~1U 1I111 Contour 11tY111~mm:::ffllll~1~ 

1::: u~lhn ~wj HU01'Ufl-111tY111 ~f1 nll ffll 11::: 1~li 1-1 nll1l1:::lJ1lU 1 nJ~ 1 ~iiftfl1:l W:::fll11l~ fl~ 

'U11-1rn11Jll1~ill 1:::u:::li1-1'Ufl-1U01 1l1:::1Jlru 10 !:IJ~1 

"� " 
.fll~ 23 fll11l11fl.u111"'~!~U-1ff~{mftfl:IJ01!1~-1 i~t'Jiifll1fllli'mr~1I~1t'JU1I1 Contour..� . 

11ru1U~fl !m~ffllll~1~ (UlIlIfllli'ml> 11lUllll~ 4 
u� • .. 



65
 

H~fll'ii1ml::11~'\.J 1~m~mi1mh-3~'\.J ~tl111J~f) 15 191''\.J~11J~'i 1~t)i1ml::11~'\.Jll~:: 

1mtnJ1Yi uu 'lJ11Jl Wtl111Jf:J~1J ~1J\!'i W'\J{)-3~'\.J~-311l'\.J n1~ V1'111';j ~'lf11 ~::1~tl1~'\.J f1'Ufll'i 1~1 tyl91'U 1~ 

'\J{)-3~'lr f){) tl111J11l'\.Jm~11l'\.J~1-3(pH), 1'lJ{){1~'\.J~8'\.J11~tl1~Q(%OM), ''\.J 1~'i1~'\.J(N), ~{)~~{)i'~ 
iii I ttl )tI 

(P), I .... 11l1~l~tJ1J(K) i'\.J~'\.JYi'i::'U'Ufll';j'lJCJf).,rl11""~1~tI-3ff~111'U'U{)l!i'mrll~::11'U'Utin1J~1 ";-3 4 
.. 

l'lJll'U'U ij'ilt1~::16tJ~~-3'; t)' 'lJij 

tl111J1fi'\.J 

m~l1'J'\.J 

RI 

~1-3 (pH) 

5.4 

% 

2.81 

% 

0.14 'li.... 'U 
103 

Tl 

nmlen" .
'\Jl11.... ~11'U'U 

R2 

R3 

R4 

RI 

5.9 

5.6 
5.9 

5.6 

3.02 

5.83 

2.75 

6.03 

0.15 

0.29 

0.14 

0.30 

4 

35 

2 

15 

130 

149 

99 

65 
ti';j';j1J~l 

T2 
R2 6.3 4.66 0.23 23 52 

R3 5.3 4.25 0.21 65 126 

R4 5.3 2.48 0.12 i1.il'ltl 73 

RI 6.2 5.80 0.29 20 505 

T3 
R2 

R3 

5.8 

6.2 
3.85 

5.16 
0.19 

0.26 
32 

20 

133 

352 

R4 5.8 1.74 0.09 i1.il'ltl 96 

RI 6.0 6.96 0.35 264 

T4 
R2 6.0 4.76 0.24 135 
R3 5.7 4.46 0.22 70 

R4 5.8 4.52 0.23 96 

. . .. 
(Tl) = ms ilCJf).,rl11 ~1'I1ft{)1Jll~-3 ti11fllU'\.J 

(T2) = fll';j 'lJ'J f).,r111 ~l11 g{)1J11~-3J 11~11J~1t1J111,m 

- I Y 1 .s,:, 1 <OS .... ""'" v v .1(T3) = f)1';ilJ'Jf)'1Jl1 ~111~{)1Jf.)111~-3 ~tJ1Jfll';j{)l!'if)1l~'\.J~1t111'\.J1 Contour'l1qJl11Hf)
 

(T4) = fll';j'lJ'Jf).,rl11 ~l11g{)1JJ111~-31~tlijfll';jt)l!i'mr~'\.J~1m1'\.J1Contour'I1tY111Hf) l1~::ff'U'lJ::';j~
 

http:tJ1Jfll';j{)l!'if)1l~'\.J~1t111'\.J1
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f1111H'thJ 
1.., UYlfflCUmJ 

flHUihJ 
K

~1'1 (pH) 
% % ppm 

Rl 

Tl 
R2 

5.70 a 3.60 a 0.18 a lOa 120 ab 

T2 

rrmlnn 
'j/ .. 

'\In l..,flu1J1J 

Jj'J'J1Jfl 1 

R3 

R4 

Rl 

R2 
5.62 a 4.36 a 0.21 a 25 a 79 b 

R3 

R4 

Rl 

T3 
R2 

6.00 a 4.13 a 0.20 a 18 a 271 a 
R3 

R4 

Rl 

T4 
R2 

5.88 a 5.18 a 0.26 a 7a 141 ab 
R3 

R4 

(DMRT) 

.. " 
(Tl) = fll'J,j"fl'li'n1..,flll1ilfl1Jt11Ufl·:mhu\J..
 
(T2) = fll'J,j~fl'li'n 1"'flll1~fl1JttlUfl'11ff~1J~ltJttlU,m 

(T3) = fll'J,j~fl'li'n 1"'flll1~fl1JttlUfl'11fltJijfll'Jfl'4i'mr~lJ~ltJUlJl Contour 11~lUFJfl 
_I 'j/ 1 4';' lei... 0'"", 'j/ 'j/ _I ... _I

(T4) = fll'JlJ~fl'\ln ~"'~H11"fl1J(J1Ufl'1 ~fltJ1Jfll'Jfl'4'JfllJfl'UflltJUlJl Contour 11qjlUHfl U"~ff1Ju~'Jfl 
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.c!t. QJ .Q t1 
~n'fl1nllUUt1~lm1W 

1. ~1 pH (tl'ff~~1'Um'Vl 24) !ri'eJYl'l1':iW1'llfWl1'j1~1O tl(;'l~ 11 tl'ff~~1l1'!~'U11 H(;'I 

f11'jfff1El1fJWm'Vl'\l'eJ~~'U'l1f1~lfl11lJ!~'U m~!~'U~h~ (pH) ~t1~~hi'lJ'llf1UmJ 'liJ'I11lJ1f1 ;i'eJ rrn 
I I I I I jI 

il (;'I n'li'1 1 1 'Vl~m i1'eJ lJt11! 'ff~ mi'1t1t1dtliJri (T2) mnl (;'I f1'1i'111'Vl ~ m i1'eJlJt11!yhtT'U(Tl) ms il (;'I n 
'U 'U 'U 

'li'111'Vl~m~'eJlJtt1 1~t1iif11'j'eJ'4~mr~'U~1t1tl'U1 Contour 'VitY1tl~f1 tl(;'l~ff'lJiJ~'j~(T4) f11':iiJ~f1 

'li'111'Vl~m~'eJlJtt1 1~t1iif11'j'eJ'4~mr~'U~1t1tl'U1 Contour 'VitY1tl~f1 (T3) ~~ii~l pH !Yi1tl'lJ 5.62 a, 

5.70 a, 5.88 a tl(;'l~ 6.00 a 19I1ml1i'lJ i~tll9lf11P!1~tl'U'eJd1~ii'UtI1:hfitlJYl1~'ff~~~fl11lJ!~mj'U95% 

, d "I ';j/ I I ?I ?I I - I ';j/ 1 '""" 
tll9l'l~m'U !~11mfl11lJ!lJ'Um~!lJ'U~1~ (pH) '\I'eJ~f11'jlJ~f1'\111 'Vl~tl'lJ'lJ'eJ'4'jf1El (T3) tl(;'l::: (T4) 
jI • I I I , 

'U'U ii~lm~tI'¥i 5.94 'ff~f111~Wij~t1f11'jiJ(;'If1'1i'11l'Vl~tl'lJ'lJ'fi'j'jlJ~l(Tl) tl(;'l::: (T2) ii~lm~t1Yi 5.66 
'U 'U 

i~J''Uf11'jiJ(;'If1'1i'11 1'Vl~m~'eJlJtt1 1~t1iif11'j'eJ'U~mr~'U~1t1U'U1 Contour !~'Uf11'jGlhm~lJ 
'U • 

I "" Gl ';j/ s 1 ';j/ 1 "j ~ 1 '" "" "''''' ';j/m pH '\I'eJ~~'U !'Vi\!~lJ1f1'\1'U ~t1m'Vl1:::f11'jiJ~f1'\111 'Vl~m(;'l'eJmn ~t1lJf11':i'eJ'4'jf1El~'U~1t1U'U1 

Contour 'VitY1U~f1(T3) ~ii~l pH \!~~~ 6 1P!1~'l1f1f11'jiJ~f1'1i'11 l'Vl~U'lJ'lJ'fi'j'jlJ~l~i~iif11'j'eJ'4~mr 

~'U ~1t1tl'U 1 Contour m;U'lU~m!
u 

(;'I::: ff'lJiJ:::'j~ l'111l1'f11':iiJ(;'If1'1i'11 1 'Vl~m ~'eJlJtt1!'ff1lJ~1t1tt1tliJri 
'U 

I I I r jI 

(T2) ii~l pH '\I'eJ~~'UYi~1f111!Vitl~ 5.62 U(;'I:::f11'jiJ~f1'1i'111'Vl~mi1'eJm)1!Yi1'U'U(Tl)ii~l pH 5.70 

19I1lJrl1i'lJ ~~'ff'eJ~flft'eJ~tl'lJ'j1t1~1'U'\I'eJ~ 'Vllrrf1~ U(;'I::: '\IUElifl'1 (2534) 11 !'Vl'j1:::~h'ViU1~'U'lJ~nW 

~'U'lJ'U ~\lf1"lf:::ft1~~~'VlmtliiJ !ri'eJ'j:::i'lJ~'U'lJ'U(;'I~(;'I~~~ff~H(;'Il'111l1''j:::i'lJ pH (;'I~(;'I~!GJf'Utl'U tllP! 

'eJd1~i'j~19I1lJ~1 pH '\I'eJ~~'U ~'eJQ1'UGJf1~ 6 - 6.2 lt1"lftJ'llf1!~'U'j:::i'lJ~mlJ1:::'fflJ1'Uf11':iH'iJ'j:::

vJ'eJ'ffvJ'eJ~'ff P, l'VlU'Vl'ff!G)WlJ K, tlfl(;'l!;t1lJ Ca !m::: UlJf1U!;t1lJ Mg '\I'eJ~~"lf 

pH 

6 

5.9 5. 8 

5.8 

5.7 ~I 
.-­ D fl11lJ!t1'Um~!t1'U 

'"5.6 
II: ''''-f - ~1~ pH 

-
5.5 '" 

II 
j 
~ 1----.1 ~ 5.4 

T1 T2 T3 T4 
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2. ltJfl{I~'U~fl'U'Yl1tl1~tJ (%OM) (llff~~t'U.fl1l'l 25) lrlfl~'ill'HU1'illtl~l':iN 10 llt'l::: 11 

F·m tll':iffmnflW.fl1l'l'\J fl~~'U 'illtlfl 11tJfl{I~'U~fl'UY11 tl1~0 11 tl~c11,ylJ'illmj' fltl1tJ'I111J1tl ~fl tll'.i 
, , t' , I 

il t'ltl,j' 1'J1l'l ~l'I1 ii fllJ t111'Yiltr'U (Tl) rn nJt'l tl,j'111l'l ~l'I1 ii fllJt111 ~tlij rns nu i'mr~'U~1tlll 'U 1 
~ ~ . 

Contour 'I1tYlllHtl (T3) tll':itJ~tl,j'111l'l~l'I1~fllJ~11ff~lJ~1tl~111tJV(T2) tll':itJ~tl,j'111l'l~l'I1~fllJ 
.:, 1 d '" <I"", " ".1 '" _I .J d' .1 <I cl <I
01 ~~ num '.i fl"P tllJ ~ 'U ~1 uu'U 1 Contour '11 qj rusnu t'l::: nu ue '.i ~ (T4) ttf~ lJ fI11lJ fl '.i lttf'U ~ 

fl'U'Yl1r.6~0 l'YiltilJ 3.60 a , 4.13 a , 4.36 a llt'l::: 5.18 a mlJc11,ylJ llt'l:::l1ill~tl~l~ti'Um;'~ij• 
trtl~hfiqj'Yll~fft)~~f1111Jl~mr'U 95% 119l'il:::ll1'U 1~ilfll1tJfl{I~'U ~fl'U'Yl1tl1~tJ (%OM) '\Jfl~tll':i 

'" I I I 

tJ~tl,j'111l'l~lllJlJm~i'mr (T3) llt'l::: (T4) tr'U ijfllll!~tlfi 4.67% "J~tl';ilfllm~tltll':itJ~tl,j'111l'l~ 
I I '" I I 

lllJlJ1i'.i'.ilJm rrn une (T2) hwijtll':iijfllm~tlfi 3.98% ,y~tr'Utll':itJ~tl,j'111l'l~l'I1iifllJt11

'" <I"", " ~ I ";" "'" ~" .1 1 . I 
mpmj~'U~1tJll'U1 Contour llJ'Utll'.i'lf1tJll'llJfI1 %OM '\Jfl~~'U ~'I1"J~1J1tl'\J'U ~~tJlul'll:::tll'.iu~tl 

,j'111l'l~l'I1~fllJ~11~tlijtll'jm~i'mr~'U~1tJll'U1 Contour 'I1tYl11Htlllt'l:::iYtJtJ:::'j~(T4)~ijfll %OM 

"J~1J1tli1~ 5.18 9l1~ 'illtltll 'jtJ~ tl,j'111l'l~uuu1i ss lJ~l~ l1iij rns fl'4 i'mf~'U ~1tlll'U 1 Contour . . ., 
'I1tYl11Htllm:::iYtJtJ:::'j~ .yhhl'tll'jtJ~tl,j'111l'l~l'I1iifllJt111'Yhtr'U rrn ijfllUfltltl11 %OM 3.60 

., 
F-lt'l ms fftllJ 1fffl~ fI ~ fl~ tiu ms fftllJ 1tll '.i "Jqjl fftl~ 'U 1 ~ tl1~1J1m ms m~ i'm1~'UII t'l::: Ul . ., . 

uu mh~'ll'U tll'jtJ~ tl,j'111l'l~-t1111~~'I1t'l1~lJ'U vt'U fi,,!~i''U '\J fl~ 11~1'Yll'l II t'l::: fltu::: (2545) illms 

tJ~ tl,j'111l'l~m ~fllJ tilJ~111~ ~'11 t'l1~~ umu1 'j:::,ylJ 'j :::'I1';il~fi'U ttfltl~'tr, II 01'11 tY111Htl, met)'UF-lfflJ 

~ • Q-': d I ~ Q,I .ci ~ J.o=:..d .d ~ .c!td 

O1lJ:::mJ:::ll01t11m:::tj '.ilJ'Ul'\J ein'\JllJfI1 eu 'Yl 'j tl1~tJ'Yll'nlJ'\J 'U 'Yltl11i tl1 'j l'n 'j reurn'j 'Yl ~ lfl'1J ttfltll'l 'If 

1111t'l:::~'trfl'4 i'mftJ tlfl'1lJ~'Ulrlfll'\.lllnfltl~~~\i~ltJ~tl'Uff.fl1'nI1J'U fl'U 'Yl1 tl1~tJ tltlll'U ill rrml ~ n 

.,j'111'n~l'I1~ fllJ~111~~'I1 t'l1~~llJll'U1'j:::,ylJfldl~l~tl1 ~ijtJ~lJl Wfl'U'Yl1 tl1~tJt'l~t'l~ ll'l'jl:::ijV~'.i 1 
I J/ " I 

tll 'j'tr::: ~H ~~ 'Yl t'lltl,,!nl1t..r '11 U 1~'U fi ij fl'U'Yl1 tl1~ tJtJ tlUl 1'11 mj,~~l'l1,,!qj'l11 tl1 il 'illtl~'U fi 

ll'll:::tJ~tl 
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3. ~li'U l~'m)'U N (1l~~\I't'Uil1'Y'l 26) Irle:l~~l'Hl!1~lfl~111\1 10 ll~:: 11 llff'fl\l'tl1'n~'U';h 

~~fll'j ffmJ1~tufl1'Y'l'U e:l\l~'U ~1 fl~l'Ue:l\l 1'U 1~'j I~'U l~ t1\1 ~ l~\J ~ 1flUeltJi1l111lJ1fl fie:l fll1ll~ fl 

~11 l'Y'l'flI11~mJttll'VilJ'U (Tl) fll1ll~fl~11l'Y'l'flI11~mJttll'f1t1ijfl1'je:l'Ui'mr~'U~lt111'UlContour 
~ q 

l1t171U~fl (T3) fl1'j1l~fl~111'Y'l'flI11~mJttllff11J~1t1ttl11llv(T2) fl1'j1l~fl~11l'Y'l'flI11~e:l1Jttll'f1t1ij 

'" 0'"", 'JI 'JI.I '" ~ 1 dI '" I II) 1 '"I

fl1'je:l~'jfl£l'fl'U'fIlt1ll'UlContour l1t1Jl11Hflll~::ff'Uu::'j'fl (T4) C}i\l1Jm!'U ~'jI~'U imnu 0.18 a , 

0.20 a , 0.21a ll~:: 0 .26 a ~l1J~li'U u~::ilill~fl'fil\1n'Ue:ldl\1ij'\Jtlffl~ill'Vll\1ff()~~f1111JI~mj''U.­

95 % 1l'fi~::n~'Ul~';h~11'U 1~'j1~'U (%N) 'Ue:l\lfll1ll~fl~11l'Y'l'flll'U'Um~i'mr(T3) ll~:: (T4) J'U ij 

~lm~t1~ 0.23% \1\1fl';h~lm~t1fll1ll~fl~11l'Y'l'flll'U'Uli'j'j1J'fIl (Tl) U,,:: (T2) ij~m1~t1~ 0.19% 

i\lJ'Ufl1'j1l~fl~11l'Y'l'flI11~e:l1Jttll'f1t1ijfl1'je:l'Ui'mr~'U~lt1U'UlContour !~'Ufl1'j"l11t1!~1J~1 %N 
~ q 

"'" 'I 'JI .M 1 ~ 1 'JI 1 .,f,;, 1 '" '" 0'"", 'JI'Ue:l\l'fl'U !11ff\l1J1fl'U'U 'fItIll1'Y'l1::fl1'ju~fl'Ul1 'Y'l'flI11~e:l1Jtn 'fItl1Jfl1'je:l'U'jfl£l'fl'U'fIlt1U'Ul Contour 
~ ~ q 

11t171U~fl!m::~'U1l::'j'fl (T4) ~ij~l % N \1\11J1flG\I 0.26 'fi1\l~lflfll1ll~fl~11l'Y'l'flu'U'Ulin1J'fIl~ 
II) '''' '" 0'"", 'JI 'JI.I "'~ 1~ 1 0 'I 'JI ~ 1 'JI 1 .,f,;,
!1J1Jfll'je:l'4'jfl£l'fl'U'fIlt1!!'Ul Contour 11t1J1UHflU~::~UU::'j'fl 'Vll !11fll1U~fl'Ul1 'Y'l'fl!11~e:l1Jtll 

ltd I v , 
!'Vll'W'W (Tl) 1Jm%N 'We:ltlfll1 0.18 
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4. fllyJfl'ffyJ~r'ff P (u'ff~'Ih.lm~ 27) trl~~~nWl~lfl\P111l'1 10 U~::: 11 U'ff~'I1~tlh..!';il 

H{;'lfl11~flEllflWm~1J~'I~'Ufll1J~'IyJfl'ffyJ~r'ff ~tmlli1J~lm!mJi1Jl'tl1J1fl fi~ fl111J{;'lfl,j'l'J 1~~. ~ 

m~mJtt1 1~tdjfl11~'\.Arfli1~'U~1tJu'U1 Contour l'ttY1UHmW:::ffu1J:::1~ (T4) fl111J~fl,j'11 1~~ 

tl't~mJtt1rvhJ'U (Tl) fl111J~fl,j'111~~ul't~mJtt1lfltJijfl11~'\.Arm1~'U~1tJu'U1Contour l'ttY1UHfl 

(T3) ~'IijfllyJ~'ffyJ~r'ff rvhnu 7 a, 10 a, 18 a U~::: 25 a mlHlliu tW:::i1iU\Ptfl~l'1n'Umh'lij 

UtJ~h~f.Y'YlN'ff(l~~fl1llH~mr'W95% tl1'U l~ilfllyJ~'ffyJ~r'ff (P) 1Jfl'lfln1J~fl,j'111 ~flU uu 

~'\.Arm1 (T3) tw::: (T4) J'U ijfllm~tJ~ 17 ppm \T'Iflilfl1t'il~tJfl111J~fl,j'11 1~flUUUli1111fll (T1) 

U~::: (T2) ijfllm~tJ~ 12 ppm i'lJ'Ufl111J~fl,yl1 1~~m~mJtt1 1~tJijfl11~'\.Arm1~'U~1tJu'W1 
:II ,q, '" 'I ~ ~ ') ~ ') "j <1, '" 

Contour tlJ'Wfl11'll'1m~1Ifl1 P 1J~'Ifl'U ~l'ttT'IlIlfl1J'W ~~mU~1:::fl111J~fl1Jl1 ~~~m{;'l~lIf:11t'ff111 

~1tJtt1u1Jti (T2) ijfll P tT'I(l'l 25 ppm ~'I'ff~flfl~fl'ln1J 'YlHt'll'11(2541) 1ltJ'Il'Ufl111itJil ,'WU~ 

fl1n11.. 'IrflEllfl1ll1~~ 1I'ff1l1J1W1J~'I~ 'W ~1Jinf'ltt1~ltW:::tt 1U1JtiJ'W 1~H{;'lfl~'U ,j'l'1~1J1fl une 
~ ~. 

oM1tJ1'Wfl11 fl1Ufjlll'll'Vl'll'1'U 'ff1'W rll1tJ~tJ~fl 1mjmh'lt~ 'W 1~'IT~ 1'U'Yll'1t~tJ1n'U 1ltJ'Il'U 1J~'I fll'U l~ 

(2525) trl~ij5\Pt1lfl11tTf.YtiYtJ~'U lli1J1flumil1~rflEl1lil9Jml'tnVl'll'il~1flyJ~'ffyJ~r'ffi 'U~ tJ1J~'I 
'" '" 0' .:'"1 d'l ''I ~ • "l ~ ~ ~ 
~'U'Yl1tJ'ffl1tm:::lJtJ'Yl~'ff m1tfl~'ll' n Afl. 
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5. rl11~u'YHn;mJ K (uff~'lhlf11~ 28) trl 'e)'Vh11'H'u1'il1fWl1'i1'l 10 Ufl:: II uff~'li..rntu 

11 r;mf)nffmnflwf11~'Ufl'l~'l.Hl1f)rll't1fl'll~u'VIm;tJlJ K ~tJ'lcl1~'l.Hl1f)-JmJ1tJ111lJ1f) ~fl fin• 
I I I I , " 

tJ~f),r1'".ll ~~m~fllJt11tff~lJ~':Wt1'mtJti (T2) f)ntJ~f),r111 ~~m~fllJt11t'Yhu'U (Tl)f11nl~f) 

'JI 1 "j ~ 1 "" '" 0''''> 'JI 'JI.I '" • I . 1 'U11 ~~ m fl fllJtl1 ~ tJlJrnsnu'i f)'lJ ~'U ~1tJU 'U 1Contourl1flJ1 UHf) Ufl:: nuue 'i~ (T4) f11 'i u fl f) . " .. 
.,r111~~m~fl1J(t1 hwijf11'ifl'Ui'm.r~'U~1[JU'U1Contour m;U'lU~f) (T3) ~'lijl~tt'VIm;mJ t'vhn'U. " 

o Q,f.c:1 , Q,I 1.c:1 Q,I 0 Q,I ~~.d. 

79 ab, 120 a, 141 b tm:: 271 ab 1l1lJfl1~'U Ufl::lJfl11lJUllf)1l1'lf)'UfltJ1'llJ'UtJff1fltlJ'VI1'lfftl~'VIfl11lJ 

t;mj''U 95% H~'il::t~'U'1~11rl11~u'VIm;tJlJ K 'Ufl'lf)ntJ~f),r111~~U1J'Jm~i'mr (T3) Ufl:: (T4) 
" , " I I

U'U ijrllm~tJn 206 ppm \T'lf)11rl1m~tJf11'itJ~f),r111~~u'U'UTinlJ~1 (TI) tm:: (T2) ijrl1m~[Jn 

99 ppm 

~'lJ'Uf)ntJflf),r111~~m~fl1J(h 1~tJijf11'ifl'Ui'mr~'U~1tJU'U1 Contour tiJ'Uf11'i'lf1mvilJ .. . 
, 1 "" "'> ,,'JI ~ 1 .1 'JI 1 "j ~ 1 "" '" 0'fll ~U'VIm9WlJ K 'Ufl'l~'U Ll1ff'l1J1f)'U'U ~m~~1:::f11'ilJflf)'U11 ~~mfl fllJtl1 ~tJlJf11'ifl'U'if)'lJ.. .. . 
~'U~1tJU'U1 Contour l1qf1U~f) (T3) ~ijrlll~u'VIm;tJlJ K ~'l1J1f)~'l 271 ppm ~1'l'il1f)f)ntJ~f) 

1 .d1 ''''''JI w 0''''> l' 'JI.I <V. I. I 0 i 'JI
'U11 ~flU'U'UTinlJ~l'V1 lJlJf11'ifl~'if1'lJ~'U~1tJU'U1 Contour l1fY1UHmm:::fflJlJ::'i~'VI1 11f11'i 

tJ~f),r111~~m~fllJtt1tff~lJ~1tJtt1UtJti (T2) ijrll~1f)11~ 99 ppm 1~tJ~1'ln'Umh'lt~'U1~i~ 
'JI " 'JI JI I I 

'Vi'lU 'Vi'lU Ti 1~ 1nu 'VI fft;tJlJn fl~i'U V7'lffl~l 'U ~ il 'U fl'l 1 flfl fl'U tli flV7'lffffl1tJi1 f:!'Vi'l 1 ~u 'VI fft;[JlJ 

'1flflfl'U'il:::l1'J~flflf)1tJ1~~1[J Ufl:::f11'i~~'U\lf)'lf:::al'lUfl::Leaching 'Vlli,rTi1~ l~u'VIfft;[JlJ\TfYtiY[J 
lI).1 ~ <S I i'JI.r= 1 "" 1 "'> dl 'JI w
LlJlJ1f)'U'U 'il'lff'lHfl l1lJ'ilJ1W ~U'VIm9WlJ 'U~'Ufl~fl'l 9f'lfffl~flflfl'lf)'U'iltJ'll'U'Ufl" Mengle and 

Kirby (I 984) 
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Q tI ~ a 'jJ.q ... 1 'jJ ,. 

~Hlm'J1~f1 'J1~11 ~HH'Hl ~l't 'tI tI,,~ ~'Hl ~ euun'U'Yl1~~ 1'U Ift'HIi fHl 'lJ tl~ 'J~'IJ'lJm'J lJ \1fl'lJ11 ll't~ 

J tI Q# tI 4 ... ,.e:. d ",,,.d d d QI tIQ,I 

~mJ~ff911t1'IJ'lJm.p fllHl"~tI'IJ'lJ1in1J~l fI tl lJ'J1J1Wl1J"~'lJtl~'U111l't~'Yllflll91'Jm lfl'l.Jl1J ,,~l't'U ~'lJ1lJ 

'f1"l'U~'U~m~mrl'U~1'U1tJnl"fli'1J1itl'~'lJtl~lflll~'JmU~"~'J1lJlf~111J~ 16 'J1lJ ~~ 4 l1Jll'l.J'IJ ii 
., 

'J10"~~VlJ~"~~V 11Jij 

., 
fl11H 12 Uff~~~,,~~~,r111'Yi~ (nl"fli'1J/'~) ~~U~ ill't.ft'. 2551 - 2552 

q.a.d "1 il~"~"~'lJ11 'Yi~ 51 ~"~~91,r111l't~il52
11ifll'J lflll~'Jm 

(flfl.l'~) (flfl.l'~) 

Rl 600 537 

R2 705 733
Tl 

R3 584 679 

fl1'J1J~fl,j'111l't~11'U'l.J R4 734 521 
1in1J~l Rl 687 704 

R2 697 834
T2 

R3 598 732 

R4 666 658 

Rl 755 812 

R2 695 639
T3 

R3 704 685 

fll'J1J~fl,j'111'Yi~11'U'U R4 662 712 
... " Vtpflll Rl 552 733 

R2 642 672
 
T4
 

R3 692 596 

R4 730 663 

,. ., 
(TO = fll'J1J\1fl,j'111'Yi~111~tl1Jt:l1U~~l'yhl!tJ 

(T2) = fll'J1J\1fl,r111l't~111~tl1J~111~~1ff~1J~1lJ~1mm 

(T3) fll'J1J~fl,r111l't~1l1~61J~1U~~ 1~lJiifll'J6\.!i'mr~'U~1VUU1 Contour 'H~lUfJfl 

(T4) _I Y.,. 4':' ,... ... ""'" " ".1'" _I
fl1'JlJ~fl'\l111l't~1l1"61Jt:l1U~~ l~lJ1Jfll'J6\.!'lflll~tJ~1VlltJ1 Contour 'Ht:y1Ufo/fll1"~ff'l.JlJ~'J~ 
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. ., 
f111H 13 film~Vllff~'1fHlHil~~11 i'Yi~ (f1f1.Ai) 9i,m~ il 'Yi.ff. 2551 - 2552 

Qd HClHil~~11i'Yi~ il51 HClHil~~11i 'Yi~ il52 
11if111 lf111~'im 

(f1f1./'~) (f1f1'/'~) 

Rl 

Tl 
R2 

658 a 622 a 

f1Wtl~f1~11 i'Yi~ll'U'U 
R3 

R4 

Rl 
1in1J~l 

T2 
R2 
R3 

662 a 732 a 

R4 

Rl 

T3 
R2 

704 a 712 a 

f11nJ~f1~111'Yi~u'U'U 
R3 

R4 

T4 

~ " mpf111 
Rl 

R2 
654 a 666 a 

R3 

R4 

(DMRT) 

.. ., 
rrn = f11'i1J~f1~11 i'Yi~m~()1Jtl1U~'1l'rhu'U 

(T2) = f11'i1J'Jf1~11 i'Yi~m~()1J~1U~'11ff11J~1(J~1um 

(T3) = f1111J~f1~11 i'Yi~m~()1J~111~-3 i~vijfl11()~i'm.r~'U~1VU'U1 Contour l1~luflf1 
_I 'JI 'i .,j.:, 'i '" w "Q 'JI 'JI.I ~ .1

(T4) = f111lJ'Jf1'\.1111'Yi~mCl()1J()111~-3 I~V1Jf111()~mll~'U~1Vll'U1 Contour 11\lJ1UHmlCl::U'UlJ::1~ 
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fllm~rJfH1f-lii~~111'Yi~ 
1151 11":; 1152 

Rl 

R2
Tl 

R3 

R4 

Rl 
1i'i'i1J~1 

R2 
T2 

R3 

R4 

Rl 

R2 
T3 

R3 

R4 

Rl 

R2
T4 

R3 

R4 

•• II 

(Tl ) = f1lnJ"n~111'Yi~1'I1~fl1J01U~'11'til,rlJ• 
(TI) = nl':iU~n~111'Yi~1'H~fl1J~111~'11ff71J~1rJ~1UWi 

(T3) = nl':iU~n~111'Yi~1'I1~fl1J~111~'11~rJijf1l'ifl'41mr~lJ~1tlUlJ1 Contour l1~l11~n 
- I tI 1 .4':' 1 "" ... ""'" tI tI _I ... _ I(T4) = nl':iu~n'Ul1 'Yi~111 "fl1J0111~'1 ~mJf1l'ifl'4'in1j~lJ~1rJlllJ1 Contour l1q,l11HnU"::fflJu::'i~ 

"'" tI 1 ~I 1 ~ v "'" 1. f-l"f-l"~'lJl1 'Yi~ u 51 (l1ff~'1 lJfll'Yi 29) f-l"f1l'H1nmf-l"~fllJll't1lJ't1H~llJ1f'l''i1j!n~ 

'lJfl'lf-l"f-lii~~111'Yi~ 11 51 1~ rJ'I~l~lJ~lnU'flrJ 'U1111Jln flfl f1l'iu~n.,j'111'Yi~1'I1~fl1J~11~rJijnl':i 
• • II 

6111mr~lJ~1m1lJ1 Contour l1~l11~mm::d'lJu::'i~ (T4) nl':iU~n.,j'111'Yi~1'I1~mJ011'fh,rlJ (Tl) 

m'iU~n.,j'111'Yi~111~mJ~11ff71J~1rJ~111Wi(T2) f1l':iu~n~111'Yi~1'H~fl1J~11~rJijf1l'ifl1l1mr~lJ 

~1rJlllJ1 Contour l1~l11~n (T3) ~'1ijfll'IJfl'lf-l"f-lii~ l'tilnlJ 654,658,662 une 704 nl"n11J111/ 

11 1l11J~1~lJ 'YilJ'il nl':iU~n~111'Yi~1'I1~fl1J~11~rJijnl':im~1mr~lJ~1rJUlJ1Contourll~l11~m1":: 
I, " " 

fflJU::':i~ (T4) ijfllf-l"f-lii~~111'Yi~milrJU'flrJn~~ 654 nl"n11J1'i 'ti'li1l'n'il::f1l'iU~n.,j'111'Yi~ 

1'H~fl1J~11~rJijf1l'ifl1l1mr~lJ~1rJlllJ1Contour l1~l11~mm:;fflJU::'i~ (T4) ,flJ erunrn1~ 
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'lh~ ifJ'lnr~u~~~~fl1':i l~l~'!JC\n 1~1il~1I~ 100% li1~~'llniji~l1u1l1rul11Hf111C\~l1U1~'!J'!J~':i~ 
'U " 

~~yhh1'~C\~i'~~~~,rl1 i~~U~fJ~'rf~ ri1Ufl1':i'!JC\n,rl1i~~m~~11~1i~fJijfl1':i~ui'mr~U~1l'J 
• 'U • 

• >I >I 

11U1 Contour l1tYl11Hn (T3) ij'ril~C\~i'~.,j'11i~~lI1n~q~ 704 niC\ni'1I/1'i m'l11~ih~':il~f11111 
" " , I

fJ~lI'rfll\!':iW~~~~U~~ij'rilpH \T~~~ ;;~ 6 11~Ul~':il~fl1':i'!J~n,rl1 i~~m~~lItl1 i~fJijfl1':i 

~ui'mr~U~1fJ11U1 Contour l1ruluHmtil,ru V~'rfll11':it:\1~'!J':i~itJ'lIl1'~U~'IJ~~fl1':il~l~'!JC\n1~ 
." 'U 

1~ 1I~n11~ ij11U1~'lJ'!J~':i ~~1tJ l1~~dl~ 1 ':i ~~111 ~C\ fl1':i11ml~11~C\ ~i'~~ 'lI~C\~ euunU'V11~~1 U 
>I 

1ffnlin'l~ ~n~'lJ'lJfl1':i'!J\1n,rl1 i~~l~fJ~~~rJll'lJ'lJ~'4 i'f1'lrllC\~l1'lJ'lJ1i':i':ill~l ~~~iJ 51 11ill~n~1~ 
. .. 

QI I do QI 0 QI Q.<::::::\ d ~ QI 

nu ~ l'J1~ lIU fJ'rflf1f:l!'V11~ 'rft:\~ 'V1f111111'l1~11 U 95% 
>I 

"'l d II) :iI :iI., • "'l _I :iI .1 .,
fl1':iffn1l1U t~'rf~~f1 C\~~n'lJ 11'rf1'V1~ (2528) nC\11(,\~rns lJC\ f111 t:\'lJl1 tlJl11Hn~ 11111U1':i~~ 'lJ 

• 'U" 

?I ~ ~ QI cle.::. : .dd L::ll e.::. v 0 jI tl 
l1JU':i~'J'lJfl1':i'!J~n~'lIl~~fl1':i ~'4':in'l:l~U11C\~U 1'V111'!J':i~'rf'V11ifl1~\T ~ C\~l'JU U~tJ C\1~U11C\~ ~ 'lJ~~~ 

" • I tI. 

l1tYl11Hnl1~n~~'!J\1mTIullm~mi1~~nu1'!J 'l~'li1fJ'lI~ C\mll'l1C\,jl~~~~l~~nnu ~UlI1~1fJ yh 
• >I 

i l1'~~ nnu ~U ~ t:\nVi~lI1~nl1'lJt:\lInu~dl1cr~l1U1~~~11t:\'lJl1tU'111Hn U~n'llnU ':i suus ln~~~ 
'U .. " 

>I 

nil 3 111~ ':i s ~'lJ'lJ C\1 n'IJ~~11 nu l1tY111H neruns t:\'lI~ 'tl'1~ mr Vi~'V1 C\1 fJ11u u ~1(Rilling) 11u u ~ ~~ ~ n 

.. 1I):iI~ I d:il 

(Gullying) 11C\~l1'lJ'lJfJi 1I~f1 (Tunneling) t~11JU~fJl~~~1l'J 

(nn.ll'i) 

no 704
 

700
 

690
 

680
 

670
 

660
 

650
 

640
 

630
 

620
 

T1 n T3 T4
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."", , ~,,~ ~ ", oIl:::l. 

ff~lJ wn Fmfl1'jl1fl'n:::l1FmH,Wl llt1~'Yi'lfHt1~UUU'YllJY11'1f1llJlf('j'H!n~'tIU'I'j~UUfl1'j 

~ ~ 

lJ'Jn.,j'11 l'Yifll~fl'lff~l11UUU'4i'mrUt1~llUUli'jnJfll 'YiUilHt1Hi'~.,j'11 l'YiflllUUli'i'ilJflll1'1 (T I) 

une (T2) 'j~l1il'1iJ 51 llt1::iJ 52 filLQ~fl~ 668.50 nlt1ni'lJI'i/iJ uUflnilfi1l'i}~flfl1'jlJ'Jn 

,j'111'YiflllUUU'4i'm1 (T3) lm~ (T4) ~ 686 nhni'lJI'il1J Ht1 Hi'fl'tl U'I,j'11hffl~lnfl1'jlJ'Jn 
• I "" I , I tI 

,j'11lt'fflll1~mJtll1l'hlJlJ (TI) ljjmJU'InUHt1Hi'~ll~UtijU'I'tIu'IiJ51 llt1~ iJ 52 lJlJ (TI) ijHt1Hi'~ 

'lJU'I.,j'111'Yifl~t1f1t1'1ffllJfl1'jlJ'Jn.,j'111'Yiflll1~Ull~lm111~lfl~lUilli ijHt1Hi'~'tIU'I.,j'111l'ffl(TI) 

.J ~ .1 . , "'i .,; ~ 'i.ci .... 0'"" v " .ci 
'Yll'YilJ'tIlJ fl1'jlJ'Jn'tll1 l'Yiflll1t1Ullfll Iflllllfl1'jU'4'if1'HfllJfllflUUl Contour l1tylu~n (T3) lJ 

"" "'i.J ~ .1 "'i"; ~ .ci .... 0'"" l' 
Ht1 Ht1~'tIU'I'tI11 I'Yifl'Yll'Yill'tllJllt1~fl1'jlJ'Jn'tll1 ll'fflll1t1Ullfll1f1fllJfl1'jU'4'jnllflU;tlflUlJl Contour 

".' ..... , .ci "" "'i.d ~ .1 v
lHY111HnUt1~fflJlJ::'jfl (T4) lJHt1Ht1"''tIU'I'tI111'Yifl'Yl1'YilJ'tIlJfllfl 
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.. 
HCl fl1 ~ 1~fl ~ 1:::'"HCl H~91~'lfHCl91{)1J U'Yl'U 111'1i>i'1'U 1ff~1l i n 'l)'\J{)'1 ~::: 1J1Jms il 'J n,r111'Yi~t~ U'I 

ff911U1J1J{)'lii'n,.JttCl:::u1J1J1i ~ nJ~ 1 fl{) tJ~lI1WL1Jg~'\J {)'1~1U~'1~tf11191~ m t~1Jt1J g~li'U i '\J1U i~ 
" • II"I 

''U~'U-nL~~ULtI'U~1'U1'UnlClni'1J~{)h'\J{)'1tf11191~m1L~Cl::~lUn'll11J~ n'l 4 ltJU1J1J ij16 ~lU 
.. 

~lUCl::LVU~~'1~{) i tJij 

. .. 
Vl11H 15 Uff~'1HClH~91()1U~'1(nnll~) ~'1U~ iJ 'Yi.fl'. 2551 - 2552 

HClH~91~1U~'1 iJ51 HClH~91~1U~'1 iJ52 .,.,. tf11191~m 
11ifl1~ (nn.l'~) (nn.lh) 

Rl 134 103 
R2 91 90 

Tl 
R3 94 124 
R4 75 84 

nutJ'J n,r111'Yi91U1J1J 
Rl 69 140 

1i~~1J~1 
R2 100 77 

T2 R3 85 131 
R4 70 70 

Rl 74 84 

T3 
R2 

R3 

88 
68 

97 
88 

fl1~tJCln,r111'Yi~U1J1J .. "' .. 
R4 
Rl 

102 
72 

98 
71 

{)'li~nll 
R2 63 79 

T4 R3 57 59 
R4 87 82 

.. .. 
(Tl) fl1~tJ'Jn,r111'Yi~tl1i1{)1J()1U~'1Llhti'U 

(T2) fl1~,j'Jn,r111'Yi~1l1~{)1JJ1U~'11ff~1J~1UJ1U,m 

(T3) fl1~tJ~n,r111'Yi~1l1~{)1JJ1U~'11~uijfl1~{)'lii'n,.J~'U~1UU'U1 Contourl1~lU~n 

(T4) nutJ~n,r111'Yi~1l1~{)1JJ11L~'11~uijfl1~{)'lii'n,.J~'U~1UU'U1Contourl1~l1L~n UCl::fftJ,j::~~ 
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, . .. 
fll1H 16 fhm~tJUff~,:jH'ClHil~tl1U~,:j (flfl.!'i) fi,m~ iJ rut 2551 - 2552 

H'ClHil~~1U~'liJ51 H'ClHil91~1U~,:j iJ52""4 

11ifl1~ lflll91~m 
(mu'i) (flfl.!'i) 

Rl 

R2
Tl 98.50 a 100.25 a 

R3 
fln'lJt1fl.u'11 il'4~U1J1J 

R4 

Rl 
1i~nJ~l 

R2
T2 83.00 a 104.50 a 

R3 

R4 

Rl 
R2

T3 81.00 a 91.75 a 
R3

fl1~'lJ~fl.u'11 il'4~u1J1J 
R4
 

... Rl

mpflll 

~ 

R2
T4 69.75 a 72.75 a 

R3 

R4 

"" ...L'lffllJ'U 95% (DMRT) 

., .. 
(Tl ) = fl1~'lJ~fl.u'11 il'4~1l1~fllJtl1U~,:jl'tilir'U 

(TI) = fln'lJ~fl.u'11 il'4~1l1~fllJ~1U~,:jlff7lJ~1tJ~1UtW 

(n) = fln'lJt1fl.u'11 il'4~1l1~fllJ~111~,:ji~tJiiflnfl~i'mr~'U~1tJll'U1 Contour l1tY1UfJfl 

.1 v i .s,:, i 4 ... ~"" iI iI.I'" .1(T4) = fl1~lJt1fl'Ul1 l'4~1l1'ClfllJ\l111~,:j ~VlJfl1~fl~~flll~'U~1tJll'U1 Contour l1tlJ1Ufifl1m::ff1JlJ::~~ 
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. . 
'd.. Q Q,I 

flll,H'ItJF-lClFHW'lfl1UfI.:J"""" 1Tim'i 
iJ51 11Cl:: iJ52 

Rl 

R2
Tl 

R3 

R4 

Rl
YJ'i'j1Jfll 

R2 
T2 

R3 

R4 

Rl 

R2 
T3 

R3 
R4 

Rl 

R2
T4 

R3 

R4 

•• II 

(T1) = m'itlClfi.u'111'Yiflll1~[I1J01UfI.:Jl·rhirlJ.. 
(T2) = fintl~fi.u'111'Yiflll1~[I1J51UfI.:J1Cl'11J~1tJ51UWi 

_I "1 4':' 1 "" ... ""'" " " .1(T3) = m'iu~f1'\Jl1 'Yiflll1Cl[l1Jfl1Llfl.:J f1tJ1Jm'impmlfllJfl1tJUlJ1 Contour l1l\llUHfi 

(T4) m'itl~fi.u'111'Yiflll1~[I1J51UfI.:Jlf1tJijfin[l'4i'm.r~lJ~1tJUlJ1 Contour l1t]lUHf1Lm::: 

fflJ tl:::'i fI 

1. "iU~UfltYlllR'I US1 (UCl'f1.:JllJfl1'Yi 31) F-lClm'f1fi1l1F-lCl~[IlJUl1lJl1H~llJLrr'illifi'i1 

'IJ[I.:JF-lClF-lii~51Ufl.:JiJ 51 LitJ.:Jih~lJ'i11mr[ltJ'tl1111J1fi fl[l m'itl~fi.u'111'YiflLl1~[I1J511f1tJijm'i 

U'4i'mr~lJ~1tJUlJ1 Contour l1tY1UHf1LLCl:::fflJtl:::'ifi (T4) m'itl'Jfi.u'111'Yiflll1~[I1J511Cl'11J~1tJ51 

LLtl'V (T2) m'itl'Jfi.u'111'YiflLl1~U1J511f1tJijm'i[l'4i'm.r~lJ~1tJUlJ1 finContour l1tY1UHfi (T3) 

U'Jfi.u'111'Yiflll1~mJ511'rhtTlJrrn ~.:Jijtil'\J[I.:JF-lClF-lii91lYhnlJ 69.75, 81.00, 83.00 UCl:: 98.50 

filClfii'1JIhliJ 9l11Jill~1J 'YilJ11 fintl~fi.u'111'Yiflll1~[I1J511f1tJijf11'[I'4i'm.r~lJ~1tJUlJ1Contour 
t . , ., " 

l1~lUHf1Lm:::fflJU::'ifi (T4) ijtilF-lClF-lii9101UfI.:Jmiimr[ltJ~qfl69.75 filClfii'1JI':i n.:Jih'n'il:::m'i 

U'Jfi.u'111'Yiflll1~[I1J511f1tJijm'[I'4i'mr~lJ~1tJUlJ1Contour l1~lUHfi 11Cl:: fflJU:::'ifi (T4) tTlJ 
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'jI .. s d	 i ~ 'd d .4 '" ~ 'jI.1muirohlJ':i:: iV'lf'U'Vi'U'Vl't1fl~fll':i!'Vi1::lJ~fl ~ unsun 100% !'Ufl~'J1fllJ'Vl~U'U111qJ1UHmnl::U'U1 

ff'lJlJ::':i~Ufi~ud~ 1i1~ flllf l':iW'lfUCl::'I1~ iv~ij~Cl~flfll':i! 'J1f.lJ!~'lJ I ~g'U"l 'i1lJtl'lJ J1U~~ ~~1111..r 

'Vl~~ 98.50 fl iClmlJ/ ~':i !'Ufl~'J1fllJ'Vi'U'Vl'lffl~11~~'Ufl1':ilJ\1flf)1'Vl!'VilJlJ1fl'U'UU'Vl'UU'U1Contour 

• u 

~Cl~~~'Ufl~J1U~~U'flV~~~ 'il1'Ufll':ilJ~fl.,j'11 i'Vi~!l1~fllJJ1!'vhJ'U (Tl) ijfl1~Cl~~~J1U~~lJ1fl 
.d .Q Q,I ~I 4 ..t:::lA d. ''1 et,.ci~.J 

, 'jI.1 i .. .I d .1':' ~ 'jI d d • , ~ d "" .. 
rrun ':if)	 'lflJ ':i:: V'lf'U'Vi 'U'Vl 'U fl~ fll ':i!'Vi reu Cl nn1U~ ~ l ~!~lJ'Vl U~ fl VN ~ ':iMlllJ ~ nrnsn f) ':i1:: 11... 

~Cl ~~~W'lf~ Cl~ nuu'Vl'U 'Vl1~~ 1'U!ff':il:l~ n ~'U fln euurmil \1fl.,j'11I 'Vi~! ~V~ ff~rrU uuflll i'mIUCl:: 

U'lJ1J1inlJ~1 'Ufl~iI 51 iliU~fl~1~tl'Ufld1~ij..rVff1fiqJ'Vl1~fffJ~~f)11lJ!~mr'U 95% 

100 

80 

60 

40 

20 

o 
TI	 1'2 1'3 T4 

2. ~Cl~~~J1U~~ iI 52 (Uff~~''Ufl1'Vi 32) ~Clfll':iflfll:l1~Cl~fl'lJU'Vl'U'Vl1~~1'U!ff':il:l~n'J 

'Ufl~~Cl~~~J1U~~ iI 52 ~v~rl1i'lJ~lflU'flVilJ111lJ1fl ~fl fl1':ilJ\1fl.,j'11i'Vi~!l1~fllJJ1 i~Vijfll':i 

fl'Ui'fl'lf~'U~1V!!'U1 Contour 
u 

fll':ilJClfl.,j'11i'Vi~!l1~fllJJ1 i~Vijfll':i
• 

l1ill'lu~flUm:ff'lJlJ::':i~ (T4) 
... 

m~i'fl'lf~'U~1VU'U1Contour mY1U~fl (n) fll':ilJ\1fl.,j'11 i'Vi~!l1~fllJJ1!vhJ'U (Tl) fll':ilJ\1fl 

.,j'11 i'Vi~!l1~fllJJ1!ff1lJ~1VJ1ulJO (T2) ~~ijfl1'Ufl~~Cl~~~ !'vhtl'lJ 72.75, 91.75, 100.25 UCl:: 

104.50 niClfli'lJ/i'iftl ~llJrl1i'lJ 'Vi'lJl1 fll':ilJClfl.,j'11 I 'Vi~!l1~fllJJ1 i~Vijfll':ifl'Ui'mr~'U~1VU'U1 
... .
 

Contour	 l1tY1U~flUCl::ff'lJlJ::':i~ (T4) ijfl1~Cl~~~J1u~~m~VU'flV~~~ 72.75 niClfli'lJ/i'i i~~ 
.1 'jI i .4.:, i '" ...."" 'jI 'jI .1 .. .1

!'Vi':i1::fll':ilJ~fl'U11 'Vi~!l1ClfllJf)1 ~t/lJfll':impfll:l~'U~1VU'U1 Contour l1qJ1UHfl UCl:: ff'lJlJ::':i~ 

~ 'I 'jI.1 i .. s d i ~ d .4 '" ~ 'jI. d
(T4) 'U'U ff1lJ1':if) l'lflJ':i:: 

... 
~	 

u 
V'lf'U'Vi'U'Vl'Ufl~fll':i!'Vi1::lJClfl ~lJ!~lJ'Vl100% !'Ufl~'J1fllJ'Vl~U'U111f.lJ1 
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ll~flUr:t~U'l.nffiJiJ~'J ~ ~ ,ni1 i,r~r:t~~~'\J fl 'Ut';l1I~ ,nrmJ~fffl -.:b'Wfll'JiJr:tmhJ1'Vifln1 ~ fllJJ1tff1lJ . ~ 

~';wJ'miJf.j (T2) iith~r:t~~~J1U~~lJlfl~fffl 104.50 f')1r:tfli'wH trtfl~'illfliilf'W~'lffl~11~ Iumr• 
iJr:tflJ1~t~lJlJ1mf'W1l'YI'W1l'W1 Contour ffllJ1'Jf:lloHiJ'J~lt1'11.ulf'W~"fl~fll'Jt'Vil~iJr:tflJ11lfl~'~ 

~ ~ 

d.d I , b) d ~ d' ~ a )J ~ .... 1 
t~lJ'YI tt~ fltlH ! 'Jfl~llJ ~r:tfl1'J1tft 'J1~'I1 ~r:t ~r:t~'Vi'l1~r:t~ fl'lJU'YI'W 'YI1~~ 1'Wtf1'J'l:I!n'il"fl~'J ~1J1Jfll'JlJ~fl 

,rl11'Viflt~tI~ff~1ttl.Jl.Jfl'4i'm.rttr:t~ttl.Jl.J1i'j'jlJ~1 "fl~i1 52 'litt~fl~h~ti'Wmh~iitTmYlfity'Yll~fff:1~ 
. " "" ... '" 'YIft11lJt'l1fllJ'W 95% 

(nfl.Ai) 

120 
104.5
 

100
 

80
 

60
 

40
 

20
 

o 

Tl T2 1'3 T4 
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~HHl1'j ffflll Hl Wfll'Yi'\ltl.:l~'U 'YilJ':i1 f1111H n'U flH'Un'U ~ 1.:1'\1 tl.:lfll'j tJtJfl.,j'111 'Yi~ Huu 

tl'U1mrij~1l'il~V~ 5.94 rr.:lfl11~ml~Vfll'JtJ~fl.,j'111'Yi~HlJlJli'j'j1J~1~5.66 ~1'\1tl.:l6'U'VI~V19lfl 
q • ~ q 

'YilJ11 tJ~1J1W6'U'VI~V19lq 1'U~'U'\Itl.:lfll'jtJ'Jfl.,j'111 'Yi~L1lJlJtl'41'fllfij~lm ~V 4.67% ~.:Ifl11~lm~ V 

fll'JtJCJfl.,j'111'Yi~tllJlJli'j'j1J~1~ 3.98% tJ~1Jlf.U 1'U 19l'ji'1'U'\Itl.:lfll'jtJ'Jfl.,j'111'Yi~UlJlJtl'41'fllfij 

~lm~V 0.23% rr.:lfl11~lm~Vfll'JtJ~fl.,j'111'Yi~HlJlJli'j'j1J~1~0.19% tJ~1J1W~tlrr~tl1rr'\ltl.:lfll'j 
~ ~ 

tJCJfl.,j'111'Yi~L1lJlJtl'41fllfij~lm~v19 ppm ,!.:Ifl11~lm~Vfll'JtJtJfl.,j'111'Yi~UlJlJli'j'j1J~1~~lm~v 

~ 18 ppm im:::tJ~1J1W1'YiL1'V1rrt~V1J'\Itl.:lfll'jtJtJfl.,j'111'Yi~L1lJlJtl'41'fllfij~lm~v ppm ~.:Ifl11206
 

,.d v 1 .d.k v 1 .... "
 
film ~t1fll'jtJ'Jfl'\l11 'Yi'PltllJlJli'j'j1J~l'V196 ppm 9f.:lH~'\Itl.:l'j:::lJlJfll'JtJtJfl'\l11 'Yi~UlJlJtl'4'j flll L1~::: 

.. , 

UlJlJ 1i'j 'j 1J~1~ tl~ Wfl1'Yi'\l tl.:l~ 'Ulr'U reuurrml~ nuuunql'fllfijli 19Jtl1111'jYl'tum::: in V1i'U tilJ fl1 'j 

l1l~tyi~lJ 19l'\ltl.:lYl'tr pH, %OM, N, K tlQ''U'j:::~lJ~,!.:Iq~ 'I1flH~fll'j1itJllrr~.:I'l1'1l1'U111flll9l'jfl'j 
"1 Q,lr!4 q.d~~ 

f11'j il~ rnm 'Yi~Uuu nu 'j fllli'Yitlfl WfI1'Yi'\ltl.:l'Pl'U'VIL'Yi1J'\I'U 
~ .. 

~ rI.Q 4 9J.Q "ef
H~ ms 1LfI'j 1:::11 H~ H~9l'Yi'trH'l9l eu L1'VI'U 'VI1.:1~l'Uiff'jll i fl 'I '\Itl.:l'j euurm il tJfl '\1111 'Yi ~m V.:I 

ff9l1L1lJlJ tl'4 l'fllfu~::: uuu1issu~ 1 ;; tl H'l fll 'jffflll1 H~91 nuU'VI'U 'VI1.:1~ 1'ULff'jll! n'l '\Itl.:lH'l Hil91 

"1 ';;'1 I - 1 "1 ..s,;" 1 d .... """ " " _I'\111 'Yi~ lJ 51 'YilJ11 fll'jlJ~fl'\l11 'Yi~L't1~tl1Jfl1 ~tJ1Jfll'jtl'4'jflll'Pl'U~1tJll'U1 Contour 11ty1Ufifl 
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, d Q"I fj/ JJ 1 d'd.Q.l.:S I 1 ,~ ~ ci, ,., 
35 .55 llCl:ihl9l'lH'JUrJCl~64.45 Cl'fI1Vif11'Jl'1fl1'J: rJ'If'U'YI~'UVi'U'YICl'1'U 'I1qjllJ'UVi'U'YIiJ1 'JUrJCl~ 
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Q,I cr'teJ, " 'j/ Q"I ,J .d JJ ~ QI"

U'4'Jflfl~'U~1rJll'U1 Contour 'I1ty111~fl (l11J1JU'4'Jflfl) 111111J1J'YI4 f11'J11~f1'\J111Vi~lClrJ'ICl'9'I1 
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'I1'U111'\Jfl~'jj'YllHn'UlfW1'IJfl~ 1'tf'U mlJff~lff'jlJf)1'jlfl~Y1'j mlJ1'tf1f)1'jAfl~m 'I1'U111.:l1'U 
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ln1l1tllJi1~U1~ft'fllJ rmeu i'fl~~'UUCl:::U1 fl1'jUf)1'j ri~lff~ lJU'U:::u11,.rfl11lJ~Unlfl~ Y1'j rntlVlrrue 
• .. OJ 

, . "' , I 

l~ tlf)1'j'V11f)1'j lfl~Y1 'j .yjfl1lJ~' tJtllJf)1'j tl'4 i'fl~~'UUCl:::U 1 UCl::: ms l~lJ ~mr-lft~ L'U 'j euu f)1'j r-lftYln 
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pH 

T1 5.40 5.90 5.60 5.90 MEAN; 5.7000 
T2 5.60 6.30 5.30 5.30 MEAN; 5.6250 
T3 6.20 5.80 6.20 5.80 MEAN; 6.0000 
T4 6.00 6.00 5.70 5.80 MEAN; 5.8750 
******************************************************************** 
Treatment Mean� 

T1 5.7000� 
T2 5.6250� 
T3 6.0000� 
T4 5.875� 

******************************************************************* 
. sirichai Statistics version 6.00 . 
07-24-2009 16:55:18 
Problem Identification: Procedure: Analysis of variance I 

Tabl e .... Analysis of variance 
Source df SS MS F F.05 F.01 F-prob 
Block 3 0.2400 0.0800 0.86 3.86 6.99 0.5030 

Treatment 3 0.3450 0.1150 1.24 3.86 6.99 0.3517 

EX.Error 9 0.8350 0.0928 
Total 15 1.4200 0.0947 

GRAND MEAN 5.80000004172325 
CV ; 5.2516 % 
LSD .05 ; .487191272986431 
LSD .01 ; .6999874611874 
*********************************************************** 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION; * 
*NUMBER OF MEANS; 4 * 
*ERROR DEGREE OF FREEDOMF 9 * 
*ERROR MEAN SQUARE; .092777741220276 * 
*STANDARD ERROR OF MEAN; . 1 5229719401 5743 * 
* * 
*********************************************************** 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01 

T3 6.0000 A� 
T4 5.8750 A� 
T1 5.7000 A� 
T2 5.6250 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05 

T3 6.0000 A� 
T4 5.8750 A� 
T1 5.7000 A� 
T2 5 .6250 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1 2.81 3.02 5.83 2.75 MEAN= 3.6025 
T2 6.03 4.66 4.25 2.48 MEAN= 4.3550 
T3 5.80 3.85 5.16 1. 74 MEAN= 4.1375 
T4 6.96 4.76 4.46 4.52 MEAN= 5.1750 
******************************************************************** 
Treatment Mean� 

T1 3.6025� 
T2 4.3550� 
T3 4.1375� 
T4 5.1750� 

******************************************************************** 
. Sirichai Statistics version 6.00 
07-24-2009 17:00:58 
Problem Identification: procedure : Analysis of variance I 

Table .... Analysis of variance 
Source df SS MS F F.05 F.01 F-Prob 
Block 3 14.7557 4.9186 3.61 3.86 6.99 
0.0583 
Treatment 3 5.1214 1. 7071 1.25 3.86 6.99 
0.3476 
Ex. Error 9 12.2643 1.3627 
Total 15 32.1413 2.1428 

GRAND MEAN = 4.31750001013279 
CV = 27.0376 % 
LSD .05 = 1.86714364256898 
LSD .01 2.68267764736922 
*********************************************************** 
* * 
* DUNCAN' S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 1. 36269999710191 * 
*STANDARD ERROR OF MEAN= .583673709597646 * 
* * 
*********************************************************** 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .01 
T4 5.1750 A 
T2 4.3550 A 
T3 4.137~ A 
T1 3.6025 A 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .05 

T4 5.1750 A� 
T2 4.3550 A� 
T3 4.1375 A� 
Tl 3.6025 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1 0.14 0.15 0.29 0.14 MEAN= 0.1800 
T2 0.30 0.23 0.21 0.12 MEAN= 0.2150 
T3 0.29 0.19 0.26 0.09 MEAN= 0.2075 
T4 0.35 0.24 0.22 0.23 MEAN= 0.2600 
****************************************************************** 
Treatment Mean� 

T1 0.1800� 
T2 0.2150� 
T3 0.2075� 
T4 0.2600 *************� . sirichai statistics version 6.00 

07-24-2009 17:08:39 
problem Identification: procedure: Analysis of variance I 

Tabl e .... Analysis of variance 
source df SS MS F F.05 F.01 F-Prob 
Block 3 0.0359 0.0120 3.43 3.86 6.99 0.0656 
Treatment 3 0.0132 0.0044 1.26 3.86 6.99 0.3451 
Ex. Error 9 0.0315 0.0035 
Total 15 0.0806 0.0054 

GRAND MEAN = .215624998789281� 
CV = 27.4178 %� 

LSD .05 9.45605117701865E-02 
LSD .01 = .135862804267509 
*********************************************************** 
* * 
* DUNCAN' S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 3.49513876135982E-03 * 
*STANDARD ERROR OF MEAN= 2.95598492949466E-02 * 
* * 
*********************************************************** 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01 

T4 0.2600 A� 
T2 0.2150 A� 
T3 0.2075 A� 
T1 0.1800 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05 

T4 0.2600 A� 
T2 0.2150 A� 
T3 0.2075 A� 
T1 0.1800 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1 0.00 4.00 35.00 2.00 MEAN= 10.2500 
T2 15.00 23.00 65.00 0 .00 MEAN= 25.7500 
T3 20.00 32.00 20.00 0.00 MEAN= 18.0000 
T4 20.00 9.00 0.00 0.00 MEAN= 7.2500 
**************************************************************** 
Treatment Mean� 

T1 10.2500� 
T2 25.7500� 
T3 18.0000� 
T4 7.2500� 

**************************************************************** 
Sirichai Statistics version 6.00 . 

07-24-2009 17:12:17 
problem Identification: Procedure: Analysis of variance I 

Tabl e .... Analysis of variance 
Source df SS MS F F.05 F.01 F-prob 
Block 3 1761.6875 587.2292 2.41 3.86 6.99 0.1335 
Treatment 3 827.1875 275 .7292 1.13 3.86 6.99 0.3871 
EX.Error 9 2188.5625 243.1736 
Total 15 4777.4375 318.4958 

GRAND MEAN 15.3125 
CV = 101.8385 % 
LSD .05 24.9422613073675 
LSD .01 35.8365823381716 
*********************************************************** 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 243.173611111111 * 
*STANDARD ERROR OF MEAN= 7.79701242642192 * 
* * 
*********************************************************** 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .01 

T2 25.7500 A� 
T3 18.0000 A� 
T1 10.2500 A� 
T4 7.2500 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .05 

T2 25.7500 A� 
T3 18.0000 A� 
T1 10.2500 A� 
T4 7.2500 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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Tl 103.00 130.00 149.00 99.00 MEAN; 120.2500 
T2 65.00 52.00 126.00 73.00 MEAN; 79.0000 
T3 505 .00 133.00 352.00 96.00 MEAN; 271.5000 
T4 264.00 135.00 70.00 96.00 MEAN; 141.2500 
********************************************************* 

Tl 120.2500� 
T2 79.0000� 
T3 271.5000� 
T4 141.2500� 

********************************************************* . .sirichai Statistics version 6.00 
07 -24-2009 17:15:34 
problem Identification: procedure: Analysis of variance I 

Table ...Analysis of variance 
source df SS MS F F.05 F.01 F-Prob 
Block 3 50149.5000 16716.5000 1.71 3.86 6.99 0.2334 
Treatment 3 82915.5000 27638.5000 2.83 3.86 6.99 0.0985 
EX.Error 9 87907 .0000 9767 .4444 
Total 15 220972.0000 14731.4667 

GRAND MEAN = 153� 
CV 64 .5950 %� 

LSD .05 = 158.076778832313 
LSD .01 227.121808667116 
****************************************************** 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS; 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 9767.44444444445 * 
*STANDARD ERROR OF MEAN= 49.4151910965759 
* 
****************************************************** 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .01 

T3 271.5000 A� 
T4 141.2500 A� 
Tl 120.2500 A� 
T2 79.0000 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05 

T3 271.5000 A� 
T4 141.2500 AB� 
Tl 120.2500 AB� 
T2 79.0000 B� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1 600.00 705.00 584.00 743.00 MEAN=658.0000 
T2 687.00 697.00 598.00 666.00 MEAN=662.0000 
T3 755.00 695.00 704.00 662.00 MEAN=704 .0000 
T4 552.00 642.00 692 .00 730.00 MEAN=654.0000 
************************************************************* 
Treatment Mean� 

T1 658.0000� 
T2 662.0000� 
T3 704.0000� 
T4 654.0000� 

*************************************************************** . sirichai statistics version 6.00 
01-20-2010 16:37:49 
problem Identification: procedure: Analysis of variance I 

Table .... Analysis of variance 
Source df SS MS F F.05 F.01 F-prob 
Block 3 8976.5000 2992.1667 0.72 3.86 6.99 0.5676 
Treatment 3 6476.0000 2158.6667 0.52 3.86 6.99 0.6828 
Ex. Error 9 37473.5000 4163.7222 
Total 15 52926.0000 3528.4000 

GRAND MEAN 669.5 
CV 9.6381 % 
LSD .05 103.209215494548 
LSD .01 148.289102722051 
*********************************************** 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 4163.72222222222 * 
*STANDARD ERROR OF MEAN= 32.2634554187173 * 
* * 
**************************************** 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .01 

T3 704.0000 A� 
T2 662.0000 A� 
T1 658.0000 A� 
T4 654.0000 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME 10 MEAN RANKED AT PROBABILITY LEVEL .05 
T3 704.0000 A 
T2 662.0000 A 
T1 658.0000 A 
T4 654.0000 A 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICA~rLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1537.00 733.00 697.00 521.00 MEAN=622.0000 
T2 704.00 834.00 732.00 658.00 MEAN=732.0oo0 
T3 812.00 639.00 685.00 712.00 MEAN=712.0000 
T4 733.00 672.00 596.00 663.00 MEAN=666.0000 
****************************************************** 
Treatment Mean� 

T1 622.0000� 
T2 732.0000� 
T3 712.0000� 
T4 666.0000� 

****************************************************** 
: sirichai statistics version 6.00 : 
01-20-2010 16:58:41 
Problem Identification:Procedure : Analysis of variance I 

Table ....Analysis of variance 
Source df SS MS F F.05 F.01 F-prob 
Block 3 14100.0000 4700.0000 0.67 3.86 6.99 0.5956 
Treatment 3 29008.0000 9669.3333 1.37 3.86 .99 0.3125 
EX.Error 9 63428.0000 7047.5556 
Total 15 106536.0000 7102.4000 

GRAND MEAN 683� 
CV = 12.2913 %� 

LSD .05 134.275524292404 
LSD .01 192.924603868397 
************************************************ 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 7047.55555555556 * 
*STANDARD ERROR OF MEAN: 41.9748602009451 * 
* * 
************************************************* 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01 

T2 732.0000 A� 
T3 712.0000 A� 
T4 666.0000 A� 
T1 622.0000 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05 

T2 732.0000 A� 
T3 712.0000 A� 
T4 666.0000 A� 
T1 622.0000 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1 134.00 91.00 94.00 75.00 MEAN= 98.5000 
T2 69.00 100.00 85.00 70.00 MEAN= 81.0000 
T3 74.00 88.00 68.00 102.00 MEAN= 83.0000 
T4 72.00 63.00 57.00 87.00 MEAN= 69.7500 
******************************************************** 
Treatment Mean� 

T1 98.5000� 
T2 81.0000� 
T3 83.0000� 
T4 69.7500� 

********************************************************* 
: Sirichai statistics version 6.00: 
01-24-2010 02:32:28 
problem Identification:procedure : Analysis of variance I 

Tabl e .... Analysis of variance 
Source df SS MS F F.05 F.01 F-prob 
Block 3 294.1875 98.0625 0.26 3.86 6.99 0.8552 
Treatment 3 1679.1875 559.7292 1.46 3.86 6.99 0.2881 
Ex. Error 9 3439.5625 382.1736 
Total 15 5412.9375 360.8625 

GRAND MEAN 83.0625 
CV 23.5356 % 
LSD .05 31.2685649994527 
LSD .01 = 44.9260991371447 
************************************************* 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 382.173611111111 * 
*STANDARD ERROR OF MEAN= 9.77463056988742 * 
* * 
************************************************ 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01 
T1 98.5000 A 
T3 83.0000 A 
T2 81.0000 A 
T4 69.7500 A 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05 

T1 98.5000 A� 
T3 83.0000 A� 
T2 81.0000 A� 
T4 69.7500 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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T1 103.00 90.00 124.00 84.00 MEAN= 100.2500 
T2 140.00 77.00 131.00 70.00 MEAN= 104.5000 
T3 84.00 97.00 88.00 98.00 MEAN= 91 .7500 
T4 71.00 79.00 59.00 82.00 MEAN= 72.7500 
*********************************************************** 
Treatment Mean� 

T1 100.2500� 
T2 104.5000� 
T3 91.7500� 
T4 72.7500� 

************************************************************ 
: Sirichai Statistics version 6.00 
01-24-2010 02:38:39 
problem Identification: procedure Analysis of variance I 

Table .... Analysis of variance 
Source df SS MS F F.05 F.01 F-prob 
Block 3 957.6875 319.2292 0.66 3.86 6.99 0.5992 
Treatment 3 2378.1875 792.7292 1.64 3.86 6.99 0.2478 
EX.Error 9 4349.5625 483.2847 
Total 15 7685.4375 512.3625 

GRAND MEAN = 92 .3125� 
CV 23.8145 %� 

LSD .05 35.1624506700685 
LSD .01 50.520762456995 
************************************************ 
* * 
* DUNCAN'S MULTIPLE-RANGE TEST * 
*PROBLEM IDENTIFICATION= * 
*NUMBER OF MEANS= 4 * 
*ERROR DEGREE OF FREEDOM= 9 * 
*ERROR MEAN SQUARE= 483.284722222222 * 
*STANDARD ERROR OF MEAN= 10.991868838171 * 
* * 
************************************************ 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01 

T2 104.5000 A� 
T1 100.2500 A� 
T3 91.7500 A� 
T4 72.7500 A� 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05 
T2 104.5000 A 
T1 100.2500 A 
T3 91.7500 A 
T4 72.7500 A 

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY 
BY DUNCAN'S MULTIPLE RANGE TEST. 
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'Y4.ff.2546-2547� 'Utl~'11~'ilJf11'ilf11191'i'\J11e'UY1'i tI usunru 'Ul'U'Vl 

1J~iJll~1t11mlH'U~'U 

'Y4.ff.2547-2549 Utl1'l11f11'iltlll91'i If'lHf11'if11'iltlll91'i~~1l1lJ1:: (GAP) 

tl'ilJ1'l11f11'ilf11191'i 

'Y4.ff.2549-2552 Utl1'l11f11'ilf11191'i fflUtllJ1l11'i lf1'j'lf11'i 

...::. q q tI 

~1'U1U~lJ'Y4'I::ltltl'i91'" 'I1'l1'Y4(}tlll 2549 

tl'ilJ1'l11f11'Ilf11191'i 

QI q Q,I QI QI QQ,I 4 q 

'Y4.ff.2553� 'Utl1'l11f11'i ltlll91'i ~'1tlfl nmuu 1~tI'Y4'l1~1'Ul'l1t1'1'i1t1 

tl'ilJ1'l11f11'ilf11191'i 
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