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!!1J1J1Jfl'Mil~ 1� 
,:jll,(,H;dlu't'hi!lm}j~~fl~ (On-Farm Research)� 

~lfl'\JmJ,,~l~~lfl'llU~~tl'U vh'!hHn\l~1m~€l11Jir 1J~,,~'Ii€l'\fu€lflil 'f11&tlUN~ 
"� " 

t'l)JfI,)1~~'~'\JmJ"J:u 9 mn~t'l'il : Ufl~~fJ &n\l~1m '»~€lNfh,»u'ilulfJUlfJ,,1� " 

fl.� mmru..tlfJm\lN"~€lUU'VlU'Vll'l&~1\1~n~t'l'l~t'l'il~1'»~U'\Jl,) 18-46-0l'W'il'U l1€l~~itfl€l.tltl 
~ • 'U ~	 ~ 

~lU ')U 2 m~t'l€lu 1J,,~~tl~&~tl 1 ) /2 m~t'l€lU ~€l&~fl~l~ 

'\I. 

fl.� ~tl~~ihh~a'Vlifll'WlJlfl~q'~ t111rlfllfJ1u 3 Htl'ill\im~tl~fl lJ~ilUfll'\l€l~~!Ul" iffl 
,,~1liii~tl'\lltl"'U. m~~~m~n"ltl~fl1tllJi!dmh~u €lfJ 1 &~€l'U. 
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U1J1J1Jfl'N~~ 2 

nl'l'iu..rUJ6U6-:imljlflfl'l (Goals of the Farmer) 

'l1~ufi&if,mJltmi€lmll1aU'~'\.I€l~&f)\l'1lm (Cjj~ua~~Hm~~lU '\.1'11) ~&mJl~j;'fllti'U 
'U 

filmllU~~~.,j€lfll~~lU ..nltJ 

1.� d,d'un..J~tJu ~f11·nh~~i~.w~'\J€l~d'u f). &f)\l'1l1m~h&u u fi~m111f111tl~f).w~ua:t: 
'U 

1€lfnj;'f~d'u~:t:~lInnn1uiJ~~uu~~	 &~tJ~~'1l1'Y1~ltJ~U ~&vJ€l'm~~~~€l~f111 
,� IV 

~:t:&'Wll~Um€l~~~~	 dlmUfl':i€l1Jfl~'1'\J€l~&'\Jl 

2.� d,d'un..J~tJu ~1lf111fil~~-l~.w~'\J€l~d'u '\J. &f)'W'1l1maU'~N~'1l€l1JUflU f11~&i'f1\l!fi~ 

d'U~~1~N~N~'1l&~1I~u~f)A'th'h U~:t: ~~:t:1~~1f)~1lf)11tl~~~'YIli ~ 

d'u ~:t:~€l~~hm~U&~1I~ml'h11 

3.� dld'un..J~tJu ~f111fil~~-l~.w~'\J€l~d'u 

d'u ~:t:~v~nJ~tJu €lth~~u ~'1tJm€l1li 

4.� dld'unJ~tJu ~llf11':ifi,~~-l~.w'tt1U.,j,'1 1'W~ ~. &f1\l'1l1maU1~1uf111&tl~tJU ~1lf11':i 

d'u~~~~j;'f1~11~tl~f)~'1'~€lVDf)m€l1li tl~~~htJu~u ~ 
'U 'U 
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mJ1mflH~fi 3� 

fllTt1~~HH1u'thi:umlt~1'fl1' (On-Farm Experiments)� 

1~vhl1'nuTil U~~tfl1~'VI~~€l"'\h,Hh"d' 1~11"UNUH~1ltlh1~G'l'1111~f1~tfl~lt-H 
m''VI1''tf(~'U~f(1t'f~f1~",iB11i rl'111iG'l'1111~mhnl~itfl~lt-H\M ~ti€l"t'!Jg[JU Bt1~1u 

.et� 0 COl '" <Q 01 ~ QI

nl~'VI~~B" 1l"1lt'VIl t"'G'l'1111~f11tfl~lt"'N~'VI1"tf(~'U~f(1G'l'~~ t~ 

n.� 1Ufl1~'VI~~B"",ii" iifl1~'VI~t'fBUiJ[J1u l~~t~u 4 ~t~U ~dll~"~~~U~tf1'U~~m1~~d[J ~d• 
n I .d ""'1 ''1 ., q (OJ " OJ n I 0 OJ OJ -"'I .d)
Uu~BU '1 'VI tll !~'Vl~G'l'BU tU fl1~'VI~"€l" ~u~, B~~lu~n, fl1~f111l~d~~~, U"~€lU '1 

ttJu ~dU'VIU '\.IB"~li'!Jilu~'\.Itl,,m\l~~m 

'\.I.� 1u fl1~'VI@l"B"",ii" iifl1~1rlq[J1u l~~t1lu 5 ~~~u U~~q[JvJBG'l'vJB~G'l' 3 ~~~u uri<w~ iii 

fl1~'!Jilumu fl1~1~q[J'\.I€l"tn\l~~m1u '\.IfI.t~JU ilttJu m~lI~ii",ii "AU f11~'Vl@l~B"J U~d[J 

itni~mtJuNt~~[JlIutl~"'VI@l"B" u~~1~~~~ltl~n ~lif11~tll~@l'1~<W~ U~~ ilinl'nlB"nu 
~	 ~ 

tll~~~~~<W~ mliBunumt{1ut'fmu 'VI~~tl" 
~ 

fl.� fl1~'VI@l~B"",ii"~'l'VI@lG'l'tlU'WU~<w~'WuflmJ 2 'WU~ U~~~~~ltll~@l~~~l'mJ 2 ~~~1 (\l'l 

nil u~~~lnil~~~ltll~@l~tf1\l~~m'~B~~ll1tln~) f11~t~~[JlIutl"'ltl"n f11~iftl'lnu 
~	 ~ 

tll~~'1~<W~@~UlI"'l ~ltU Ufl1~l@lmn\l~~m u,,~1~lifl1~~tf1\l~~mtlilu~B~ 



• • 
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u'U'U1Jf)i(~fi 4 
, 
~ • 0 I 

~~lunn~~~~U~~f)~~UU~Ul~~~ 
Q 

(Experimental Locations and Recommendation Domains) 

Af)\j~1mlumhJuu ~ii. T,b1J~nll1U~'\IeJ'U'\hm~eJ'I~uHmhJml 'I tlJ;1f1E\JT11'W~~11J. . " 
~'dfJE\Jl'd1'W~ u(;l~!~ifJ1JutlM1~fJ1.,y1f1u'mn!~eJ~ ~WU1'd1'W~1uutl(;l'l'\lfJ'I!'\Ilm~lJu ut1'~'1 

fJlm1'\11~1i1~'1u1~1!'lIU utl(;l'l'~'U 11fJm1~1'1~1'1d' ~m1Jl~~~~'"lflum1f1~(;leJ'Ii:Jmh'H~'U 
I 0 I .J-' 

n~1Juu~u 11'd1JU 

utl(;l'l VJ~~tl(;lf)q~~U"''d 
" " 

~.. .. ~ 

'dlim1!~1fJ1J~U '\IU l~utl(;l'l (ha) 

A E\Jl'd1'W~ '1f1~'dfJ lf1 3 

B 

C 

0 

~1'd1'W~ 

fJlt1''U 
" 

~1'd1'W~ 

,.,yu'mm~fJ~ 

,.,yufl1m~fJ~ 

,.,yu'mm~eJ~ 

2 

1 

15 
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UUU1JflH~~ 5 

\iU'il-;jg::U1WU1,:Ul'JU (The Partial Budget) 

1~A~i1J~€)'U€)'1~lfJm~ (fl-f1) 'V/~€l 1l1UlU ('1-Q) M'w~l€)'1-jl'1 1u'I1J'lh~1I1ru. 

1Jl'1rllu.ul'1(;'jl'1 

..."'''' """' ..
m~:lJlll't1 1 m~:IJ1ll't1 2 m~:IJ~~ 3 

~lfJfll~ (l:IJirl~fJ) (100 flfl. (200 flfl. 

fJA~fJ/ha).. fJA~fJ/ha).. 
N'lNil~AQ ~fJ (flfl./ha) 1,500 2,100 2,400 

fl. ____________________ (flfl./ha) 1,200 1,680 1,920 

N'll~~d:IJ~mJ'l'l ($/ha) 600 840 960 

th~fJ ($/ha) 0 80 160 

filU~'1'11UirlilfJ ($/ha)• 0 20 20 

'U. ____________________ ($/ha) 0 100 ~. -------
fl. ____________________ ($/ha) 600 'I. ------- Q. -------
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U1J1JNni(iltl 6� 

nl~~Afl<ng:Hri'lm~3J (Marginal Analysis)� 

. . 
n~~~~i~ 1 u~~n~~~~i~ 2� 

""" .. 2�"''''''' ~ltJnl' n'~U1t!'VI n'a'a~d1i'VI 

...OJ '" 
Nt'l~d~'\lfJ~~U 'VIU 'VI~l~nU ($/ha) 150 200�• 
N~1~'1'Y1i ($/ha) 430 470� 
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"'lJ'lJ1Jfli(~~ 7 
fl'Jl:ll"t1~lh'JU (Variability) 

e' • 1t1'¥. _"t '" ,
l,1'~l\Hll'HU~eJ U U~i;1~l,1'~lU fll'HU

e' 
AIJU~1eJ[J1'l'\JeJ,U·.ji;1m~\'I'U'\JeJ'l'fl1111 

UtI~t1~1U ~ii~eJfl1'aUtli;1'f11111mJl[Jll'H'fl1'a\'l~i;1eJ'l'uu~i;1~l,1'mufl1'atU ',"'UeJwh Ailu'fI1111 

utI~t1~1U t1'a~U'l\'l'~'U 3 t1~~U'l\'loJl'lrll'ld' 
]) fl1111Utl'atl~1U'a~'Y/il'll,1'mu~ ('fIUi;1~flrlllUU~"T~111)• 
2) fl1111Utl'atl'a1UAii eJ'l1l1mj1l~[Jmlil,1'1111'amhu1[J'~
 

3) fl1111Ut1'atl'a1U Aii eJ'l1l1fli11l~[J\'I1'lAff'a\l ~n1l
 

fl. 

'fI1111UtI~t1~1U ln41 12-13 
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Uilil1.Jflit'~ef1 8 

fll~fllHU~u~i~fll~Na~ef1u~fl~l~ftU 
(Identifying Variable Inputs) 

1-H&~tlU 'jifJfl1'jif'l~fJnT~Ni;~~u~n~h:lf)u ~!~v'1'\Jfl.:ln'Um'jll~1i~h.:l I:') iuu~'t'~ 

fl1'j'Y1~'t'fl.:l ~fl1tld' 
ft. ft~~~~~fl~ft~~Ufl~fluft~i~~w~~ 

fl~~:lJ~1i~ 1 : 11iijfl1'jiffl.:lnUfh~~UllM (~ihm.:l&ft\l~'jm) 
ft~~:lJ~1i~ 2 : iltiai'jCli,UlIM X ('If"~&ii~) irlnumlll~flUtl't'fl. .. 
ft~~:lJ~1i~ 3 : iltiai'jClilUlI't'.:l Y ('If"~&ii~) irl&~fl 20 '1'1.nt~.:ltl't'n.. 

"\I. ft~~~~~fl~i!tl 
c:..c:Id 

ft~~:lJ';J1)~ 1 : 
<C:lI.etd 

ft~~:lJ';J1)~ 2 : 

~. ft~~~~~fl~ft~~ft~i~~~~~~';J:lJflu~fitl~ft dU~~';Jl~~) 

ft~~:lJ~1i~ 1 : 30,000 ~u/ha tl't'fl11i&i1uum&i'Juu\n;.. ., 
fh~~'1'lfV1'lf~'1fJU'j.:l.:llU flU I f1~.:l (~n'\lfl.:l&ft\l~'jm) 

ft~~:lJ~fi~ 2 30,000 ~u/ha tl't'fl11i&i1uum&i1uuu '1; a~al'j&f1ilnl~~'1'lfV1'lf A 
I d .oC:l.c:l I 'U 4 et 

CB.:l&uu 'lfU ~u ~flflU .:lflfl (pre- emergence) 'VIU.:lfl'j.:l 

ft~~:lJ~1i~ 3 : 50,000 ~u/ha tl't'miluum; nl~~'1'lfV1'lf~'1t1U'j.:l.:llUflU I f1~.:l.. . ., 
ft~~:lJ~fi~ 4 : 50,000 ~U/ha tl't'miluum; a~al'j&f1ilnl~~'1'lfV1'lf A 'VIi1.:lfl~.:l..� 
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U1J1J7Jf)i(~ii 9� 

';jlf11ii&&'l.I~\iU~~iU't1Uiiu'l.I~\i6\.lel\iiJlilitJf)l';jNil~iiiel\icHel
 
~ 

(Field Price and Field Cost of Purchased Inputs) 

~1'jlihmJM A 'j1fl1 10 $ ~eJfI'l. 2.5 fln. m'aJ~ii~ 1 iu. f11'jVl~"eJ'l ~eJ'li~~1'j . 

~1U1m'l A 5 nn/ha u,,~ m'nJ~ii~ 2 ~eJ'li~~1'j"i.hu1J"'l A 10 nn./ha 
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U'lJ'lJlhl'H~ii 10 

~1~liiu~~~~6~nU U~~~6~nl~61Hl~ 
q q 

(Field Prices of Fertilizer and Nutrients) 

.vmJ6l~~, tl1hrHl'lfl'ti~-.1~~'ri'lfl '1~'YI 'il6l~ -.1 AA'H-.1lYU-.1 ;... 
~1f11'\le~~fJ ammoniuni sulphate 45 nn. ~il'l.ah 740 $ 

"a1f11'\le~~fJ triple superphoshate 45 nn. ~i1"th 1,620 $ 

ti1'\l"rl~~fJ 1 m~t1'mJ 1J~"a~~fJ 45 nn. ~nn1'1"ti1''lJ~vh~1l 95 $ 

(Ammonium sulphate ii N 21 %, triple superphosphate ii P20S 46 %) 

'lY~'lUdW : 

n. ~1f11~U'lJ~N (field price) '\l€l~~fJ ammonium sulphate 

1\.1. "1f11~U'l.1,,~ (field price) '\l€l~~fJ triple superphosphate 

fl. "a1f11~U'lJ,,~ (field price) 1\.I€l\l N 
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U'U'lJNf"Hil~ 11 
!f1~~Hil6 (Equipment) 

"'eliJ6l 
,hifl~'1v'mumm~e~ 200 $/ha 

fhW'n"~'1VUmfW,m~ 100 $/ha 

,hifl91'1Vm:::ile 35 $/'1U (mtilmfl111'1f1ifli91'1Ui\t 1/4 ha) 

) 
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u1Jlifhn,,~ii 12 

U'H-:il'U (Labor) 

AU fl11~Afl11t:\illH\fl11'\1W1~€l-3fl1~fh~f11'''lf.w''lff)T~'\1iHHl-3mt ~ \'41Jil f111fh~f11'''lf.w''lf 

~'1tlIJ1-3-31Ufl'U. lu~u ~ 1 mAfle; (0.4 ha) ~€l\lA'llu1'N1U 5 1'u ('th:nu1'u,,~ 6 ~'1111-3) 

a~11fh111\l1J1-3\11ul'U.'t;e\l~u1'u"a: 35 $ ('thnu 6 .1I'/1'u) 1J~t:&fl'Wfl1m\lt:~€l-3!~tJ-3 

€ll'1n1Uri~~1J111\1~f) ~€l .rB-3iiiJ~fil'tht:1I1ru 10 $ A'H'thu '1ru'llU 'lulufl11fh~W1 
1'''lf.w''lf 1 ha 

111-3\11U mt'1 19-20 
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.� 
Q.I ~. QJ 

N~~~~~O~~UnUn~l~fiU 
Q 

(Total Costs That Vary) 

fl. fl'~~~~3~n'~U3~nurl,i~~~~ 

n~~3J~i~ 1 : 'llijm~ifv\lnu fh~~u1J(l\l (~'\Iv\lm\l~'m"a) 

n~~3J~i~ 2 : '~(l'l~'iilU1JM X (~u~lii~) ~~~1 10 flfl./ha 'rl~vull(lfl 
'U 

fl~~3J~i~ 3 : '~(l'l"a'iilU1J(l\l Y (~u~lii~) ~~~1 8 flfl./ha 'rll~v 20 1U'Vlii'\Ill(lfl
'U 

"'33J~... 
"alfll~Ull(l\l'\lv\l(l'l"a'iilU1J(l\l X 3.00 $/flfl.� 

~lfll~ull~\I'\1e\l(l'l"a'iilU1J~\1 Y 1.20 $/flfl.� 

U"a\l\llUm<tY1rl(l'l"a'iilU1J(l\l X l~vll~fl 1.50 1U/ha�
'U 

U"a\l\llU m<tY1rl(l'l"a'iilU1J(l\l y l~v 20 1U 'V!ii'\Ill(lfl 1.00 1u/ha
'U 

5.00 $/1U 



15� 

nn. N/ha 

'ldadmJ£1n ... 

40 

2 o 
3 20 

4 30 

~lfll~£11~~a.:l~U~~U 

fh~u d.:l~u~a~u 

ltlaiAcjju~ N 'lu ~U~A~U 

U~.:I.:I1U mrllum~'ld~mdatl~n 

U~.:I.:I1U mrllu m~'ld~u Ada 30 1'u \1a.:ltl~n 

fhU~.:I.:I1U 

nn. N/ha� 

'ldada 30 1'u "m.:ltl£1n� ... 

o 
40 

20 

30 

21.50 $/nn. 

1.50� $/nn.� 

46 %� 

0.5 1'u/ha 

0.5 1'u/ha 

160 $/1'u 
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., 
30,000 ~u/ha fh{)~~'1tJu~'1,nu flU f1i'l 

(thm1littluUtrHUUUU'1)
" 

2 30,000 ~U/ha 

3 

(U~fl1littluumttluUU '1)
" 

50,000 ~u/ha n1cO~r;)dtfU1\j\J1" flU 
.,

,,;-3 
(u~mtluum) 

" 
4 50,000 ~u/ha 

(u~mtluum) 
" 

"lieiJiit 
~lfl1tllii~ (tll~~ 1 flfl. ij~lU '1U 2,500 tllil~) 40 $/flfl. 

'1 30,000 ~u/ha 2 1'u/haU':i'l'llU1ufl1':iU~flu'U'U'littluumtUUUu
" 

U''1'1lU'Ufl1':iU~mtluum 50,000 ~u/ha 3 1'u/ha 

U':i'l'llUiu fl1~fh{)~1''tf~'tf~'1tJU''1'1lUflU 12 1'u/ha 

~1f11'\1e'la1'tflijfh{)~1''tf~'tf A 1,000 $/flfl. 

U''1'1lUiufl1,a~a1'tflijfh{)~1''tf~'tfA 2 1'U./ha 

U''1'1lUiufl1,'\IU ti'1111Nalla1'tflijti1{)~1''tf~'tf 1 1'u./ha 
'oJ ..... ~ 

fl1t'1J1&fl,e'l~flal'nflJJ 600 $/ha 

500 $/1'u 
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17� 

• o. oIlICII OJ 

fil~~~~~~fil~~~~6~~lftfl~~UU~Ul~~~!~~~flU 
q 

(Pooling the Results From the Same Recommendation Domain) 

f11'aYl~"a.:l-W"~~·"nJt1'lJ~fJf11~Y1~"a,mii.:l ,h'" lia.:l~mi.:l cd.:lilmi1Ju"i:in~d1J 

mill f)~llU"g:" l~d1J A fiaf)~ll1f)~~~m~il~~"&tJ"~" mlfJ~~ ,h"f)~llu"g:" l~d1J B fiB 

f)~lIm~~~m~il~~"&tJ"~" ~d"&mtfJd (clay-loam) 

~l~l'1'1il.:l"l.:lU'if~.:lN"Ni;~~lf) 9 'ifm"~ 'mil"dW.N"Ni;~&Q~fJ'lIa.:lufi"g:m'all~ 

'"f)~llU"i:"l~dllufi"g:f)~lI 

N"Ni;~'\Ja'lm~lI~1i (f)f) ./ha) 

i:l'tn"~ fl~lIU"i:U1 1 2 3 4 
~d1J ~\4i~\4Ujt)~w1m1v ~\4ill'i1J1Jl~w"t~ ~\4i~uUj~~imlv ~uill'i1J1l1~imlv 

1 A 960 910 1,560 1,380 

2 A 1,010 620 1,820 1,450 

3 B 1,820 1,650 2,240 2,920 

4 A 570 490 980 820 

5 B 2,270 2,420 2,750 3,300 

6 B 1,900 1,740 2,190 2,840 

7* A 200 200 200 200 

8 B 2,430 2,010 2,740 3,210 

9 A 890 620 1,480 1,370 

...... d 
m~lId1rYl 1 

N"Nii"lQ~fJ (f)f)./ha) _ 
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UtJtJ"fJfl'Hilti 15 

fl ...·nJ~~Aiju~{;\fl ...·n1il{;\3-:irl3uflT={;hfl~ ...~-H't1 ...-:iAf'f~'W!f'f ...ft~-j 

(Assessing Experimental Results Before Economic Analysis) 

.,.'",)1ifl'l'a ~~~~\Pm),gv (f)fl./ha) 

1~ 3,258 

u~f)ia'l 3,015 

'H~'l'lIf)~1'1'l'1.'fa'lJ6Ja1J~U~l:f)11~lfl1'1:~''l'1.'fa~mh~~l:leU~ U~l:'Vl'lJ'Vl'1UN~fi'M'.. 
'llflf)11~'llfl~iuu~~I:'1.'fmu fi "'f)~~U1:flt1il ~nf)11~..:I'1.'fa..:li-HN~Ni;~i1i~l..:1fiu 

ilfl~6Ja~~~aitlit~'l11tUl~~iluil ~nf)11'~flT~'lI:UUI:U"-Hlf)'W~1mtlil,j'~ 

-'1tif)11 

n~liuf)11l~~U1J~U 2 1'u/ha 1 1'u/ha 
• ... ~ 'I" ...

fllltl1a..:lJJaU'61I:U1..:1..:11U AU fll1l~1U1J~U 5.60 $/1'u 4.75 $/1'u 

n~l'Uf)1~tI~f) 5 1'u/ha 2 1'u/ha
'II 

n~l'Uf)1~fh~~1'~.w~ 20 1'u/ha 35 1'u/ha 

fh111..:1U~..:I..:I1Uiufl11t1'61flU~tfl1~nl~~1'~.w'tf 1.20 $/1'u 1.20 $/1'u
'II 
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U'lJ'lJ1Jf)H~~ 16� 

~~~illil~ll~'lJ!!t;l'"J (Adjusted Yield)� 

.d ~+~ QlQI r:V .4 '1'"'0" QI cv
n.HH~lnnl~ ~rliJv ~u nl~'VlWl~e'ln'lJ1JU N~'Ifl1~'VlWl~e'l'HU 'I ~W1'VllWldVfldl1J~~1JWl~~d'l 

,rni~v~WlaU'~~~~~WlNl;lNi'~if1~M 5 % &yjmh~1JltuN~Ni'C1I~f11Wl';h~~1~ til&n'llC1l~m&iJu 

~rl~me'l 11'ni~v~'I'l.h~1J1tu~nil Ail e'l~ln~'Vln'Wl;l'Ue'lut!~'I'UU lWl&i!n f1d~~~t!i'lJN~Ni'~ 
'l ..t' ~ QJ c::..d .c:lto.c:l ~.d 0 .4 QI QJ ~ I:S t!"" 
&l1~Wl~'Ien 5% d\.un'lJ&nVdUl;l~d1inl~&n'lJ&nVd'Vll&mJeUn'lJ!n'llC1l~n~~d1JnUU~d ~'I ~'lJ 

Nl;lNi'C1I~l~~lnm~'VlWl~e'!'liuev~'!10 % 

111l~oUe\!~1uC1I1~1'1oUl'1til'1 thu dtuN~Ni'C1I&Q~v Ul;l~N~Ni'C1I~tJ~tJUf(d (adjusted 

yield) 'Ue'!u~l;l~m~1Ji1i 

N~Ni'~ (nn./ha) 

""""m~1Jd1i A B C 

,d,d 
timu'Vl'Vl 11,560 14,710 18,500 

dd 
timu'Vl'Vl 2 12,340 16,230 18,450 

timu~~ 3 9,400 13,760 16,150 

N~Ni'~&U~V (nn./ha) 

N~Ni'~~t!~'lJUf(d (nn./ha) 

.. cit!"" ~ OJ
N~Ni1"'Vl 'mU"'d 'HU1 25-28 
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UtJtJNflH"fi 17 fl 
"ilf11fiull~-:t {Field Price} 

1uu,,"f'i,nJan'\i-nl'Vii'lu'H~~mi~ 1f)\l~'m'i'\JlmlJ~i'I'\ild 1'Vii'l1u~ali'1';f1~~U 1~ 1u 
v 

-'1fl1 80 $ fifl 1 m~a'mJ 50 nn, fll'\JU d~'\ild l'Vii'l 1 m~a'f1u 50 nn. 1'l.lu~~a1~I')"f1~~U 

li'1mQ~tJA'yhflU 5 $ nT~ltiulritn1,.ynal'l.l'&:lJlru. 8 1'ufim~n~l~ Uall::NaNi\~lQ~tJ1U')"f1~~ 

JUA'yhflU 2,400 nn./ha flU'llU 1 flU a'l1J1-'flif'\ild1'Vii'l1~1'ua~'l.l'll::1J1ru. 400 nn. ~~'1 

fll;il~1'U a~ 40 $ -'lf11~u'l.la~'\JfI~'\ildl'Vii'l~~ltJU 1,jl1'i ? 



21 

UtJtJlIO«fltl 17 t5U 

~1'f11tlUlI~\I {Field Price} 

!fl\l~cm~N'l.lilfll\iT'"J~'lil 1l~!fhJ!~t.ldNil~Nil"\J€l'l~u.l~tl1,y!fl~€l-31ti1J!~tn (combine)
" " 

~"h"','11J'l fl~"I'lfh""'11'thti1J 550 $/ha \hji'lNilNil~ll~!iJu.!'th lfl\l~~m"\J'ltll\i'ld'''Iti~'lll 

ftlm~urim.bt.l'l'lu."\J€l'li!1J'lilU'H'Imi'l1u.lil€l'lUil~ll~~€l'l,j'lt.lfil"\JU.rl'l1u. fl~~'l flfl.il~ 0.16 $ 

"Ilfl14f)'\ild~lihiJu. 'VIl'1f11"Inhti'lJ 2.20 $/flfl. u~M1€l'l1l1fliif11"I'l.li'lJil~~'lfll~11lflmtnW• 
~'l1J1.Jfl~!fl\l~~m,jflll~'~i'lJl~U.1l~'11u. ~lfl'~~'fli'''I'fl'1iJU. m'lf11"I 5 % NilNil~!u gtl 

"\J€l'l'\ilda'lmU.l"\J~l\fu.!'¥hti'lJ2,000 flfl./ha "Ilfll~U'l.lil'l"\Jf)'1l\ildftlilll~!iJu.!'th'''I? 



22� 
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~. .., .J
UlIlINfl'HW'lfJ 18� 

Nt;11"'"i,)1li'iUlIt;1-:1 (Gross Field Benefits)� 

~111f)")" 

1,740 2,430 1,420 2,790 

Ad. fI·Hl1fl'\JU l~'\JfI-.1UtJ'l-.1 ml1Ju~fl~h~l'lu fl1~~~fll'~ U'ltn'll'luf)1~&ti1Jt~lId "'f) 

i~lI$l~ilu'l~~~ttJi'lJN'lN~~'\JfI-.1Y1flm'1J~fhl~l'l.,'J20 % oUl11'W~&~m'i.l1tJ'\Jl[J~~'l1~~t1~• 
'lfl1 12.00 $/flfl. fil'\J'\.Hi.,'J~lflVh~1J1t.fhullfl.,'J&'Vhn1J 0.60 $/flfl. U'ltfil&ti1J&~[J1U'lt 

flt&Y11t&1Jii~&'Vhn'IJ 0.80 $/flfl. 

'lll&~1J 3 'IJ~,"n'~U~fl'lu -.1'lJtJ~t1J1W'lJl-.1rl·-m'l*,1J'IJ~ru ... 

'll1fll~ 

N'lN~~mgll (flfl./ha) 

N"N~~~tJi'IJu"'l (flfl./ha) 

N,,1~~11J~UtJ,,-.1 ($/ha) 
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U1J1Jlhl'""ti 19 fl� 

\i1J1I~~1l1W1Jl\iri'lU (Partial Budgets)� 

'i1'l"a'ih!nJt\~ A 'i1'T~~llJlJt\~ B 

("~ I f1i~ = 8 flfl./ha, "~Yiu;thJ) (~ I f1i~ = 4 flfl./ha, ~f1u'VIq:lJ~riJull~fl) 

o o .. 
2 1 f1i~ o .. 
3 2 f1i~ o .. .. 
4 1 f1i~ 1 f1i~ 

""~3J6l
 
1lf1l~lV~B~~ldl~~ 0.32 $/nn. "alf1l~B~'i1'l"a~lUlJt\~ A 1.50 $/nn.� 

• oS .. 
f11lfl'U lflVd 0.03 $/nn. "alf1l~B~'i1'11~lUlJt\~ B 4.50 $/nn. 

, oS 

f1lna:!'t1la:!lJt\~ 0.02 $/nn. U"a~~lU m'lla~'i1'11~1IJlJt\~ A 1 -iU/ha 

fh~u rl~~lnlJ~t\~~~l1~~lV 0.04 $/nn. U"a~~lU m<lhi'i1'l"a~llJlJt\~ B 0.5 -iU/ha 

fh~l~IJ"N~lU 6.00 $/1'u ~~"alnl"a~i'UNt\N~~ t\~t\~ 20 % 

.... .d ...... ...... .... 
1lvm"a m"alJdli't1 1 m"alJdli't1 2 m"alJdli't1 3 m1lJdli 4 

.. .d 
Nt\Nt\~!nt\V (nn./ha) 2,717 2,635 2,917 3,233 

.. .d~", ~ Nt\Nt\"'t1 1'U1J d (nn ./ha) -------- --------- -------- ---------
Nt\'1,)"nlJ'¥iIJ~t\~ ($/ha) -------- --------- -------- ---------
fil'i1'l"a~llJlJt\~ ($/ha) -------- --------- -------- ---------
fila Yl/1rl'i1'11~1IJlJM ($/ha) -------- --------- -------- ---------
Nt\1dlJ~B~"'U 'lU~~l~nu ($/ha) -------- --------- -------- ---------
Nt\'1,)''tf't1n ($/ha) -------- --------- -------- ---------



25� 

u1J1JihnY"ii 19 fl(ilo) 

-:.t1Jt.I"i~1l1W1Jl-:.tri'lU (Partial Budgets) 
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UlJlmOHilfl 19 ,.� 

\ilJ'lh~1l'lWU1\iri'lU (Partial Budgets)� 

-m'UJ'l1J m1fh~~-1~.w~ ~tJ N(lN~~A'A ~tJ (flfl./ha) 

2 

3 

o .... ., 
fll~~~'ltJU1.:l.:l1U flU 

fh~~Ii1'ltJU'H.:llUflU 

fh~~Ii1'ltJU·H.:llUflU 

., 
1 fli.:l ., 
1 f1i.:l ., 
2 fli.:l 

0 

50 flfl. N Iha 

50 flfl. N/ha 

2,000 

2,500 

3,000 

~m.j61.. 
'1f11~UV~.:l~e.:l~1'l1~~ 15.00 $/flfl. 

11fll~e.:l~tJ~AitJ (46% N) 1tuile.:l 17.00 $/flfl. 

fil~url.:l~tJ 1.40 $/flfl. 

tilU1.:l.:l1U 

U1.:l.:l1Uml!Ylum'fh~~-1~.w~ 1 

U1.:l.:l1Uml!Ylum11d~tJ 

100.00 

12 

1 

$/-1U 

-1u/ha 

-1u/ha 

a~'lfll,vi~N~N~~ (l~~.:l 10 % 
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u1Jl.iJhniil~ 19 6ij (~O) 
-:i1Jlh~ll'lW1Jl':U;,}U (Partial Budgets) 
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U'lJ'lJ1Jf)«~ii 20� 

'i'l:U'il~f)l'iW~'«'i'l:U'J1f)'il~f)l'iA6ijl
'11lH'lJlh~:U1W'lJl-:j,;hu 
Q 

(Including All Gross Benefits in the Partial Budget) 

f)I~'YI~~fl"mi" &tlufll'a"mnN~~fl'U~Ufl"'\Ifl"~ld~1~~fl~(J1u l~~&1)u ~~${'U~1" ~ 

flU ',..,'Et1~mJ~oijl,,'ril,,\hu f)I~fhu dru.Nl;)1~'adll~utl~"'\Ifl"'YIflm'nJ~1i1Uf)l~'YIw\l;)fl" u~~'Vh 
~ . 

\I'Utl'a~1I1ru. 'Ul\1£hu1~~1I'U'aru. 
~ 

*� ~\I&lIa~u~~'Vh"~l"fi&tluNil~Nl;)~ijf1dll1dlflty~fl&fl'lJ~'afl'a 
*� &fl'lJ~'am'\lll'J~ld~li1ii'u ~~&n'Ut~l'J"H~i~ lu'alf11 flfl. ~~ 4 $ f)I'a&n'Ut~l'JdU~~ 

f)I'aU d~ &itl'Jfh'Et1~ll'J flfl.~~ 0.30 $ Ul;)~fil'\1U rl,,1tlif"'l~'\Ill'J flfl.l;)~ 0.20 $ 

*� 'VIl\1U l111e1~ttlU v.lflUU~d'\l1l'J&tlUfll""1'a~~1 !fl'lJ~'am'\l1l'J'VI1\l1~u 'a~f11v.lm~ 

(I8 flfl.) ~~ 5.10 $ N~fl (111''tI!fl'lJ~~m) ttluN&itl'Jfil'Et1~1l'J1u f)I':i'\lU rl" 
~	 ~ 

&fl'lJ~'am&itl'Jfil'Et1~1l'J1u f)I'ae1~&tlu v.lel'U1u e1~'alv.lflUl;)~ 0.60 $ 

*� tl'a~1I1ru. il 'Itfl~;ijl'J1~Nl;)Nil~'\Ifl"~ld~1~ ~"flil!fl'lJ~':imih 11.1 &'W'al~U fl~;ijl'Jij 
~ 

f)I':i>U~f)I':iutlMtl~fl~flilU~~&n'U&~l'Jd&idflil!fl'lJ~~m..td ~ 11.1 (e1~':ilf)1':itl~'U 
~ 

Nl;)N~~ IS %) U~~tl':i~1I1ru.ilUfl~;ijtl1~Nl;)N~~'\Ifl,,'VI1\1~\lflil&fl'lJ~':im&llfl\l 
~ 

~lflfll':i;ij~fll':iU1.l~\ltll;)fl~~flil~dtl (e1~':ilfll'atl~'UNl;)N~~ 10 %) 

. 
~ 

*� 'alf11~Utl~\I'\Ifl\liJtl1u l~'a&1)Ut'Vhfl'U 10 $/flfl. :1l'J~\I}Y1J~'rl~flU1.Il;)fl U~~&ittlfil 
~	 ~ 

1Et1~1l'J'Uf)I':i1rl 200 $/ha 

.,'juil~~:iJ'lru'iYl·ui'1'U 

m':ill~lHi 1 m'all~n~ 2 m'all~n~ 3 m'all~n~ 4 

o� flfl.N/ha 50 flfl.N/ha 100 flfl.N/ha ISO flfl.N/ha 

Nl;)N~~UllaW\ (flfl./ha) 1,500 2,100 2,400 2,500 

N~N~~'VI1\1 (flfl./ha) 1,800 2,520 2,880 3,000 

N~N~~&lIaW\~tl~'Uu~d (flfl./ha) 

N~N~~'VI1\1~tl~'UU~d (flfl./ha) 

N~1~':i'111~U'l.JM, &lIa~ ($/ha) 

N~1~'a'111~U'l.JM, 'VIl\1 ($/ha) 

''1l1N~1~''111~utl~\I ($/ha) 

fil~l'J1ul~':i&1)U ($/ha) 

fh'rl~lI ($/ha) 

':i'1l1~UllU~~l\1f1U ($/ha) 

N~1~£!'YIn ($/ha) 
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U1J1J1Jfli(tI~ 20 (~f) 
~~~~1~fll~~~1~~~~~fl~1~fll~!~11i1u~1JU~~~1~1Jl~ri~U 

q 



30� 
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uUUiJfli(~~ 21� 

fl'l';j~!fl';jl~Hfl'l'l:JU~U {Dominance Analysis}� 

'\h.HI1\! AUU 2 'U~~;;'~~~111[J lu\!'U\h~~lW. 'U1\!l;bw~m\!f)1~'V1~~el\!~tlf)1'a'V1~~el\! 
.;

'VI'U,\! 'If'\'f1f)1~'iAfl~1~-Hfldl~A~'U, Av1mH1~\!llfni'U,-11 m~~'iifl~Atlu m~~'i1i~eltl 

(dominated treatments) 

..."" 
m'a~d1i 

~lt.1fl1~ 2 3 4 5 6 7 8 9 

N (nn./ha) 0 50 100 0 50 100 0 50 100 

P205 (nn/ha) 0 0 0 25 25 25 50 50 50 

~d1J~'U,\'lu ~lii1\!nU ($/ha) 0 450 900 300 700 1,150 550 950 1,400 

N~'~~'V1n ($/ha) 1,990 2,380 2,620 1,900 2,790 2,810 1,570 2,690 2,870 
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U1J1J1Jfli(~~ 22 

&«U~~'~f,1fJi (Net Benefit Curve)
q 

1*hfl"I,~-Mn1'1I1.-iu u"~,,,m""u N"l~a'YIn'\J£l':lU~"~fn"I'YI~"£l.:l'\i'.:Iti,.:Id'• 
fl. flT'a'fl~6'l2).:l'QrJ'ulest"a&'i)mun:oHml~2)~6'r 

.... ., 
m"IlI'111 fl'f1"I, (nn./ha) N""I111'\J£l-3\?tU 'YIU N"l~a'YIn 

N P20S ~~l.:1nU ($/ha) ($/ha) 

1* 0 0 0 640 
2 40 0 38 692 
3 80 0 70 722 
4 40 30 83 704 
5 40 60 128 688 
6 80 30 115 735 
7 80 60 160 731 

* .... 
'111'\J£l.:l1n'W\?t'm'a 

I , 

I 

I I 

i 

I 
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ulllllhnY~ii 22 (~6)
 
A«u~a'~afli (Net Benefit Curve)�

q 

.....m'UJdll fll'fh~wr!)~.w~ 'd:lJ~U fJu Nl;l1~q''t1n 

~~l~tiU ($/ha) ($/ha) 

1 1tl '~a'l'&flii 623 1,190 

2 a'l'Afliifh~~'1~.w~~" ~a ~ri€lU ~€lfl 1liii 390 1,480 

3 a'l'Afliifh~~'1~.w~~" ~ a~ri€lU ~€lfl fh~~~dtJU'~~lU flU 586 1,150 

4 124 1,210 

5 320 1,280 

-_. T ! [ 
I I I I 

I 

I 
I 

I 
I 
I 

I I 
I . 
i 

I 
! 

i 
J 

i 
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-m"Un1i fl'''''ltl''fl... fl1,.1d~tJ N""'"1l1'\la.:lfllU 't'JU N,,'1~'t't1n 

~ti'Hnu ($/ha) ($/ha) 

1 fl'",.11m.i~'t1~amJ a",.l1mi~'t1~ailU 172 797 

2 '" ~ ,..Ia",.l mJ't1't1~aau fl'''''1~lflOW",.m1.mj... 35 812 

3 fl'",.l;1lfl\l",.m1.av... fl'",.11mi~'t1~aaU 137 821 

4 '" ..I 1611 ' a""l't1lflOW",.m iltJ... 
'" ..I ,. 'a""l't1lflOW",.m mJ... 0 832 
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U'lJ'lJ1Jf)ii~~ 23� 
D~"i'1W~~W'lJU't1uri'l'lU~:U (Marginal Rate of Return)� 

'IllfloUmJ€l1uu'lJ'lJNfl'Il~~ 22 1lVtllUdtU~~11N€l~€l'lJU'VIurl"mA~1J 1~vrh~m11J~1i 
'II 

~'hJ1~Ai'Jum1:IJ~lMmJ (nondominated treatments) 1UU~€l~fl11'V1~€l€l~ 

i 
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U'lJ'lJNfl«il~ 24� 
\i'lJt.lc;;~lllW'lJl,ui'lu U"~6~C;;lN"il6'lJU'flud'lm~1l
 

(Partial Budgets and Marginal Rates of Return) 

~h:HhHUUN"'\I€l'lm,,}fl~"€l'l~tJ'Ulft"}&lIum,,}fl~"€l,nnl'1 (0, 50, 100, U"~ 150 

oo.N/ha) 
d,~uo~~u~u,~~~ A: 

o. 1m;1'1'Ulh~1J1fU'Ul'1rl'lU� 

'\I. 1m;lm,,}~&fl"11~~f1'l11J&~U
 

fl. 1'H"lm~UN"'~~f1i
 

'I. 1mhu'lfUeft'nN"ft€l'UUflurl'lU&~1J
 

1 2 3 4 

A 1 1,000 1,850 2,200 2,250 

A 2 900 1,860 2,100 2,400 

B 3 1,900 2,400 2,500 2,600 

A 4 1,300 2,200 2,400 2,500 

B 5 2,000 2,600 2,600 2,700 

A 6 1,100 2,100 2,400 2,500 

A 7 1,400 2,050 2,600 2,600 

B 8 1,700 2,200 2,100 2,200 

A 9** 

* 1 - 0 flfl. N/ha ; 2 = 50 flfl. N/ha ; 3 = 100 flfl. N/ha ; 4 = 150 flfl. N/ha 

** "'~-Il',1.Il'l'i7rtmr)JU\1-1l~-Il 

tU33J6\ 
eft"11m"1tJ~'UN"Ni;~ 15 % ~1f11'\11tJ'\I€l'l'\i'1'l1~~ 6.50 $/00. 

, d 

f110~lfll~11J"~ 0.50 $/00. fh&t1'Ul~tJ'l 0.75 $/00. 

tll'\1U '\i'1'l1~~'tJ~"l~ 1.00 $/00. e~"11fh111'1 150 $/-1U 
,,}lflltJl~tJ (46 % N) 4.00 $/00. tll'\1url'ltJl~tJ 0.30 $/00... .. 
U"1'1'11U1um"11rl~tJ 2 -1U /ha ('t'Jom"11J~ilrl~tJfI~'Il~tJ'l) 
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U'lJ1JUflHilt1 24 (~~)
 
\i1Jll~~:lllW1Jl\i~hU u~~o~~l~~~~1Ju't1uri'lwcR:ll
 

(Partial Budgets and Marginal Rates of Return) 

I� 
I� 

I� 

I� 

I� 

I I� 

I� 

I� 



• • 

38 

IJtJtJtJflHwtii 25 
O~~~N~~6tJlJ~U~~ailiiAfl~~~fl~~~VO~~tJ'« 

q 

(Minimum Acceptable Rate of Return) 

fl.� iUfl1'1.h~1Jltuflt\·nNiWm1JU'Yl"~-r~~~&fl'il~'fl·HI~tJfl1J~1J1~ ~h~ 50 % tl~ 100 % ~fl 

'~tJ~n~lfl1'!'Vil~ll~fl 1 'fl1J (crop cycle) !tJ",tld~fl~'1~fl1'J'J~fJfl1J~1J1~ th1,jij
." 

'\ifl1J~g" u~~~i1illnV~~fll'J'J~U"~U11~j\~~fl111d' ilfuflfl-h fl~',N~~fl1JU'Yl" ~,a~;j
." 'W� • 

!fl'il~,m~~tJfl1J~1J1~ im,n1J 50 % mflim,n1J 100 % ~~~~&m.n~a1J~l:1~ 

1.� fl1,i't1a,'&flijfh~~~'tt~'tt !~fli" if~~v"&fl'il~,mi't1i1itll~~~'tt~'tt~dtJ~fl1J 

"\.I. i" 'tifl~fifi'thi~tJuli~'VIrt fl1,rnJ1J&~"~lflvivt1li"&ijv~&vlv~ 1tfl'tfl"fl1'&fl'il~'ntJ"!~fl~ 
." 

lI"1J~1 Y4flthfl~fl~'I~flmfltJ 8 % ~m~fl" th~fl1J"\.Ifl~fl1'&'Vil~ll~fl 1 ,eJ1J fi"n~l 
." 

1l,t1Jltu 6 !~v" fhll,tlJltu"\.lfl~fl~'lN~~fl1JU'Yl"~la~~a1J!'VI~a1JN~fld,~~!iJ"&fh1,?

fl.� !fl'il~,mi" 'tiv~~'VId ~ al1Jl'mtjV1J&~" 'Jlflll"Ifll'"\.Ifl~~!1Jl~';~aU 1Ja""&fl'il~,m"\.l" 1~ 

&~flU~t"\.l" l~fl~l~ 1~ lIU Ifll'fl~at\"l~flmfltJ 24 % ~fliJ 11" lf11'V~fl~fhll,~nu ~'tt€)fl 
15 % U~tfh1Jifl1'€)fl 10 % "\.IeJ~m1Jltul~"n ti'1&fl'}Jt\,mal1JI"fln(~"111~fl:ltJ1~ U~t 

."� ." ~ 

t\',~~u~lli\fl~""\.IltJNii~Ni\fi"ni\lll,t1Jltu 5 !~eJ" fhll,t1Jltu "\.Iv~fl~'lNi\~v1JU'Yl" ~l 
." 

l:1~~a1J!'VI~a1JNi\fld"lIt!tJ"&,h1,. ? 
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&AU'lftJfrHflf1 26 fl 

fll'n!tJ~f1'l-u.'M:l..u.mluN~ '~tlfli (Interpreting Net Benefit Curves) 

'\il~ril~!UUr'fiHnflflT~'Vl~i;\6~~tJ 40 Ul1~ 'lU'~"1~ni;\l 3 iJ 'lUfl"'ilJuua:ihi"1lJmilJ 

mi~ fl1';i~6'U£'l'U 6~ii"tJl;hflt1J~~~€l~tJ1u1~,,,)uu6la:~tJ~m"~6i£'l' 'lm!fl';ila:~fl"11lJ!~U "'"1fl 

!~U N6l1~,!'Vli U6la:'l~fl1';i~!fl'"12::»rl"1U!~lJ'U fl1'fh'HU~fhuu 2::" "1ufi&fl\j~,m ~'"111£'l'6'U 

Ni;\fl1'~!fl':ilt:m~[J'fii~!fl'"1a:~thumi\€l nl'HU~'lffi~'"1Ni;\~€l'UU'VlU~"1,!~!'rhn'U 50 % 

.....
m';ilJ"1li N P20S N~'"1lJ'\J€l~iu'1'" N",1t1£'l''Vln• 

(flfl./ha) (flfl./ha) ii~"1~fiu ($/ha) ($/ha) 

1* 40 0 99 500 
2 40 40 190 480 
3 80 0 198 610 
4 80 40 277 520 
5 120 0 285 675 
6 120 40 364 580 
7 80 80 372 420 
8 120 80 451 350 

* 1n'\Jtl'nf)ll~,m .. 
--r--,.--, 

I , I 
I I I I 

I 
I, 
I 

, 
I 

, 
I 

, 
i I 

I 
I 

+ I-T 
I
'. 
I 

: 
I 

I 
I 
j 

! I 
I 
I i 

I 

I 

, 
! I I 

I 

I 

I I I I I J 

I I I 
I i I I : 
I I I I 

I i I I ! 
\ 

I 
I I 

I 

, I 

i 

I I I i 

I ! 

I 

I ! 

I I . 
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UlJlJNflHwtii 26 ,. 

fl .... "jut.I~f1'l .... ll'tfll .... f.m'UH~''''''l't1i (Interpreting Net Benefit Curves) 

"h~~l,utJUNafl1'Y1flafl"lijv'ulwm'lUUatWmfWfl;a'lln 5 u~"liu 1 tl iu n~lI 

UUtU l~dllmillm1"l fl1'~&f1'lt~l"lOOm-HNail ,l"lfl1'WIflUaUfl"li'iflijv'ulW1'&'1uuati'ifl~v 
wm'fWfl;ai'il"loih1'vdl tltyYll"looii lWi&fl'lt"ml11&Yiu aln&"'UNa'Y1''!Y1n uati~fl1' 

~&f1'ltmbu&Yill &~fl'!bvlUfl1,iflau il ijV't~U'fl~Un%'Vfld'~t&~fln'tlYlflaflU'Utlmt'l 
W1'd'laflUNafl1'~&f1'ltmflV'rn~&f1'ltmbu&~fl tilwu.fl'~W1"lNaWlflUUYluJlafl&filfiu, 
100 % 

ft'7~~"~~~u'ul~7&~UU"~W~~W~~~ 

N Na"dll'\.lfl"l~U Y1U. , 
(nn./ha) iiwll"lnU (S!ha) 

1* o o o 800 
2 50 o 50 950 
3 100 o 100 965 
4 50 50 100 945 
5 100 50 150 1,065 
6 100 75 175 1,075 
7 100 100 200 1,040 

\ I I 
I 

I 
I 

I 
I 

I 
, 
i 

; 

i 

I , i 
, I 

I 
! I 

I 
I : , 

i 

I ! 
I I 

I I ,
I 
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ulJlJlhnYfllt 26 fa 
fll~UtJ~fa'll11lU,ruuifuN~'«q-r1i (Interpreting Net Benefit Curves) 

l\i'l-ilrll,:uiJUNi;!fI1~V1~'l"f1-il"lfl 25 "'tnumu'tld-il 2 11 'umilJuu~u l~dlJflqlJmi-il 

fI1~V1~i;!f1-ilil1'~~lh~"'-ilfi~,,~flfl\41tlVln~i;!'\IfI-il~U ~tJ~'l.JtJl-il fI1-afh~~1'~~~ Ui;!~fI1-a'rl~tJ ()1 

~~-alNi;!~fI'I.JUVlU ~l~~A'thti'I.J 100 % m-a,,~uu ~u lm-alJii1~ufiAfl'W~-am Ui;!~()lAfl\4~-amil 

uud1U1J~"~~1.Jfhuu~U lAiJU ~u ~ tn-a,,~uu~u lf1~'-aufiAfl\4~-am 

m-alJili ~u ~* flTnh~~1'~~~* fI1-a'rl~v* Ni;!,~dlJ'\IfI-il~U 'lu Ni;!''ii'~V1n ~~-alNi;!~f1,!-,UVlU 
ii~l-iltiU ($/ha) ($/ha) rldUA~1J 

0 0 0 0 625 
600 % 

2 0 0 10 685 
197 % 

3 1 1 0 72 807 
4 1 0 1 79 782 D 145 % 
5 1 1 1 141 907 

* 0 = 1if)l71.1ii1m'\Jtl'i1f)1l~7m, 1 = 1i1.li1J1.Il'i 

:.It9 00 
:.......""". 15� 

~1!'15% ~ 
I ~I I 

~~, I 
I '1/1..... 

,-... 800«l� II""'" ;j..c� ~ ..-~ l!97% "", 4j
'-' 

:............� q~	 ! I 
:;::� 

~ ~ ~~ 
I:......~ 70" 

~ 

;;t ~~	 I 
~ 2� I I 

I It-fihn '¥.� 

I 
()(1 I� I I I I6 
~ I I I I 

50 100 150 
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~I '" ~ UlJlJHil'tYfI't1 26 \i 

ilTiut.latl'11:lt'tY:ltlmaUUa1«t1't1i (Interpreting Net Benefit Curves)
'I, 

'umjlJU\u:U li'1lJm~lJm1'1 irfl%'V111fl1~'t1~Um'lal~CihulJ"''1'u 6 amu~ Nf.'l 

tJ-'lfl{Jil fl1~~e1JaUe'l~efll~'EJal~CiilUlJ"''1iiirmht)t'\!'t11'1ml~ Nf.'ll\fe'lfl1~111'11JtJ~~lJlt'U 

1Jl'1r;f'1U ua~'l'I'u ~1~1'1~1'1~1'1 t11e~~lNf.'l~e1JU't1u ~lq'f1t'hn1J 100 % 'uiJ~e1tJufl'1~Vtn~ 
1It:111ea:h 'll~~'1l1ae1Jfl1~utJ(;1fnllJmnV 1f1Vfl1-'fllU'1t'Ur;f'1umile (residuals) ~'1V 

Nf.'l~'1lJl\fe'l~u't1U Nf.'l1~a't1n e~~lNf.'l~e1JU't1u 
~~l'1nU ($!h~) ($!h~) r;hut~lJ 

o� 722 
25 % 

32� 730 
267 % 

3 'EJal~CiilUlJf.'l'l B (ttJunJfI) 35 738 
44 % 

4 'EJal~CiilUlJf.'l'l A + al~CiilUlJf.'l'l B 67 752 

-
~ 

750 !~.,. 

~ ~ 

44%~'~ 

II""'" 
~ 0� " 

~!..Ill 
I J 3 

267%1,� 
j

0 
~....-2 

2~	 %1-~ f
I 

~ ..-"".",
.~ I I 

n 1 I72,u.... 

10 20 30 40 50 60 70 

N"'~'1lJl\fe'l~U'Ju;j~l'1nU ($!ha) 



-----------------------------------------------------------------------
-----------------------------------------------------------------------
-----------------------------------------------------------------------
-----------------------------------------------------------------------

43 

UtJtJUflHWl;t 26 \l� 

fl-"';iull~wn-"llMll-..m«uN~'«"f'tli(Interpreting Net Benefit Curves)� 

"fl~~u,hfl'l'f1~~tl.:lnm,tl~flu'U~fll'~'rl~u'li'TJa,~~'"I" 10 am";! '"mj1J 
U"a:u '~I1Jmi1Jmt.:l ~.:Ilfl\l"·nntl~fl'li"la,m~ufl'l''''-h"u,,,a:'rl~u'1" 1"~11l" ,ha:1J'fU 40 

flfl.N/ha N~"lItl.:lfl'l'~lfl~I~"rll"li41JUa~.:I'Ii".:Ir;;,.:I a"~IN"'''tl'UUYl"~'q'~lti'0'U 100 % 

"fl~~Ufll~lIa:U"a:U ,tla:'1,1\\'ufilfl\l",m 

...
m'1Jn nt.l"'fl a",,~u (flfl./ha) N~'I1J"lItl.:li" '1" N""~q'f1n tl"~'N"'''tl'UUfl".. 

N P20S ;(~h.:lti" ($/ha) ($/ha) rll"li41J 

wi," 0 0 240 630 
172 % 

2 l~mtJ"um 60 0 287 711 
141 % 

3 1,mtJ"utn 60 30 319 756 

C'ii'Ut)-Il1f)ll'l.m - 'VI11'l4LUU:'l..t~!J 40 flfl.N/ha) 

I ~ I I 
I I .)2750 I I i141%~ I 
,~ 

~ I 
~ !.c ,,.J,..... 1 I I I I- 71 0 
~ ..... ~. 
'-' I I I 

~~ q¥=l ..... I 
~ ,172% ...~~ I I I 

..... ~ I I~ 670 
;z: ~ 

it' 
~ 

~ 

~~
 

~'~
 
630 

1 
I~ ..,.,. . . 

240 260280 .300 320 

N",n1J"lItl.:l"'" 'rJ'";!fi,.:IO" ($/ha) 

------------------------------------------------------7---------------
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Ul.ll.l1Jfl«~~ 27 
~ 

.:jl.l1J'i~lnwul.:jri'"J'W!~~.:jl.l1J'i~:l.llwiJ.:jli:l.l~ 

(Partial Budgets and Complete Budgets) 

!vl€l1ll!mflrut11'\J€l'l'l'lJlh~1.I1ru'lJl'1rldU 1m!fl~1~-HmllJ!~U U~~~!fl~l~-HrldU• 
!~1J 11i1t11'l1.,jmJ~ 2 ~1i1.,jl'1rll'1 cB'I1~1Jl1l1flfl1~'VIIi1~€l'l~Ii1!~tldfiu N~Ni!l~U~~N~1~~d1J1u 

.,jmJ~if'l'i1€l'l~1i1 !tJu ~d!~'\J!~tldfiu rldU ~~l'1fiu flfi€l .,j€l1J~~Ii1~ 2 ~d1J~U 'VIUm1i~h'lfiu 
'V 1 'U q " 

~~ml'1m~1J~n~l'1 G'J !.,jlH~dtl fillmIi11ll~~~lN~~€l'lJU'VIU~1'i1li1nhfi'lJ 100 %• 

.......� 
m~1Jd1i'VI 

N~Ni!l~ (flfl./ha) 2,000 2,100 2,500 2,600 

N~Ni!l~~U~'lJUad (flfl./ha) 1,600 1,680 2,000 2,080 

N€l1~~d1J~UU~'1 ($!ha) 5,600 5,880 7,000 7,280 

t111il~€llm~ N ($!ha) o o 350 350 

t111il~€lTVll~ p205 ($!ha) o 300 o 300 

t111rl~tI ($!ha) o 150 150 150 

~d1J~UlJU~~l'1fiu ($/ha) 

N€l1~q'VIn ($!ha) 

N€lNi!l~ (flfl./ha) 2,000 2,100 2,500 2,600 

N€lNi!l~~U~'lJUad (flfl./ha) 1,600 1,680 2,000 2,080 

N~1~~d1J~UtJ~'1 ($!ha) 5,600 5,880 7,000 7,280 

th1tl'W~dU ($!ha) 1,200 1,200 1,200 1,200 

t11U€lfl ($!ha).. 400 400 400 400 

t11!1Jlili1~U~ ($!ha) 75 75 75 75 
t11fil~Ii11'~.w~ ($!ha) 1,600 1,600 1,600 1,600 

t111il~€llm~ N ($!ha) o o 350 350 

t111il~€llm~ P205 ($!ha) o 300 o 300 

t111rliJrJ. '" 
o 150 150 150 

'd1J~U fJU l1'1mJli1 ($!ha) 

N€l1~q'VIn ($!ha) 



------------------------------------------------------
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~I QI .d
Ullllwfl'Hil'tl 28 

fl .... ~~AfI~ .... ~Hri'lW~iJ'Ufl .... ~'l .... ~UN'U,hfl .... ~'tlilfl~H 
(Marginal Analysis for Planning Experiments) 

,"'tiEl\l~~';lf11'a~~f.J't1E1\l~mi\l Af)\l1l'amNtl",n.,jT11'W~fh~~rl'tf.w'tf~"'.lf.Ji'lEl "'n~~f.J 
" " 

f11 a\l~1I1 'a tU 1;t1Ilt;';1f11 'a'YI~"'EI\lf11'a'~~l 'aAfliifh ~~1'tf'W'tf'tfil ~'VIrt \l ~\lA'\Jln1" -jll1~il 

tl'alt;iit'YIn-fnvunnnil 'l1fh"'1tUilN"'N~lllllt;~EI\lA~lI~" A,h'~ ;).:J1Ilt;'t;''l1Af)\lll'an'nJElll~lJf11'a 

'fl1~l'nflilfh~~1''tf.w'tf 

'alf11~utl"'\l'\JEI\l.,jl'11'W~ 30 $/nn.� 

all'alN"'llEllJU'YI"~l~~ 80 %� 

fhfh~~1''tf.w'tfv)'1tJU'a.:J\ll" f1" 1,930 $/ha� 

fh~l'aAflilfh~~1''tf.w'tf ('a'1l1fha~) 6,200 $/ha� 

--~--------------
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~. .., cI 
U'U'UHflH"" 29� 

fl'l'i"'U"'lUNi;lfl'l'i",,~nJ\i (Reviewing Experimental Results)� 

01''Ylflaa''l~tJeJl1almuutla''lAf)lIf\,m 10 ulh nntJ1Jl;ltJ1J~i'\la"lAf)lIf\,m ~"l'liil 

O1,'d~tJ n'lJ01,'d~tJ N ua~ P20S mh"la~ 80 nn./ha Af)lIf\,mtl'lneJl1almU 

ltlaUlIn'lf1l1mmtlaUflllflloWU i 1f1tJtI~n~u l~tJU f\ll1~"leJl11'r4f1maeJl1'lJl~la~ 

''''''Yl'lJ'Yl1U oU'alla~nnailflUU ;lnoU'a11a ua~~f1au ilf11'1l~~f1amu m..w. aan1l1n 
~, ~ 

O1'~lfl'l~-Hluu9ia~mn1 'mi'lJltJl"'1Na'\la"ln1'~f1amu~Ju ~ aan 
AU ...d - :: .d tI 'I tI ..Il'lfl1U1€UNaNaf\ltlatJ'\Ia"lm':U1ti'Yl"laa"l 'Yl1l~ ,1ntl aU"l'lJ '~:Ul€U 'lJl"l,,1U 

' 

~~~~~'fln~~UU~fl~~~~ 

NaN~f\ (nn./ha) . Y1ttl~tlan '1utlan mJltJl'MfJ 
.d 

~ ~ 

amu'Yl m'lI~ili 1* m,:u~;l 2* fiau 

1 1,730 3,280 eUl11'r4f1 2 :Uf!. 
2 2,250 3,440 eUl11'r4f1 3 n'r4. 
3 1,890 3,360 eUl11'r4f1 20 lIfl. 
4 3,140 3,530 eJl1'lJl~la~ 2 n'r4. lnllf\,m'd~tJflamm"ltl'ln 

5 1,440 3,120 eUl11'r4f1 25 :Ufl. 
6 2,690 3,020 eUl11'r4f1 8 :Uf!. 
7 3,430 3,790 ~Ur-J~"l 10 :Ufl. Y1ttlfiau i101''d~tJe~'n~"l 
8 750 970 eUl1'lJl~Aa~ 14 n'r4. littJ'M1tJ1l1naml1'lJ~n 

~ 

9 1,440 1,590 eJl1'lJl~Aa~ 15 i1f1.� 
10 2,170 4,420 eUl11'r4f1 22 1If1.� 

*� m-u.l'ii flfl. N/ha flfl. P20S/ha 
1 0 0 

2 80 80 
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U1J1J'fJflHjli'i 30 
~ tf ~~ ~ f:f ~ 

fll'i'l&fl'jl~H't11~afJ<flUt;l~fllTUfl'jl~H't11~&ft'jl'!ftla~'j 

{Statistical Analysis and Economic Analysis} 

~nn~~ 1 uafl.:JN~nTnlf1~v.:J!~v.:JcA'u'u "lil'l1Vifl~ln 3 amu~ cH.:JltJu m~l1~~V.:J 
UUU 24 factorial 'um~l1f1~v'llmhd' i1~~V~l1f1avtJ~'1 4 fiv m~1f1Vi~'lU ei~~ltJ~n ~V 
1u1~~l~U u~~~v~va~v~a u~~~i1~~vil 2 ~!:~tJ fiv '!:~tJ~lf1ll~,m'"tYvtj U~t'!:~tJ~!tJu . .. " 
111'1lavn'mj ,)lU'lUm'1J~1Hil1",aatJil;;''1mJ'" 16 m'1J~n 

if~~ U~'fI\VU"el'iJ 
To = 1f1Vi''lU~'lVul1~f1l~v1 No = 0 nn.N/ha 

T \ = 1,jilm,1f1Vi''lU N\ = 90 nn.N/ha 

Do = 40,000 cA'u/ha Po = 0 nn.P20S/ha 

?\ = 50,000 ~u/ha P\ = 50 nn.P??s/ha . 

~1'1.:J;; 2 Uafl'lN~f11'~!fl'l~mn'lail~'\lv'lm'l1"'~v'lU ~1'1'1;; 3 ua"''1"1iv1J~~ 
" 

!fiV'l"liv'lt1tJf11~~ltnl~m,l'1lff'\I!ffla~, 

'll1"tY"liv1J~~lnm'~!fl'l~m,l'100~U~l'l'l~ 2 ~f1au il~!:~!tnl!:Mv1J~au"l'I1, 
" " 

'ui1~~UU!f1'W~,n'n~~v1JutJ~'11f1v'"tYul1'f1l~a1 tJ~n'uei~'l 40,000 ~U/ha U~~ ',jilf11~ 

'rl~v'u1~~l~uu~!:~aa~a~a ~lnN~f11'~lfl'1~m,1'1!ff'\l!ffla~1'\la'lf11'11",~a'll~V'lcA'ud' 
'~!aUauu!:ili1~~v'f1a1Jfl'l~~~!:11~avtJ~v1tJen'uu~v'tJ 

d 
~'~'.,'j'fl 1 ~'~'.,'j~ 2 

N6t'\lel.,'jfl'~'fIIit6tel.,'j&del.,'j~u fl'~~&~~'~H'fI,.,'j~~~ 

...... 
m~1J'lti 

... ..; 
N~N~~l~~V 

......
m'1J'lti N~Ni;~m~v umi'l'\lv'l 

T 0 N P (nn./ha) T 0 N P (fln'/ha) fnl1JutJ-atJ'nu F 

0 0 0 0 3,230 0 0 0 1 4,330 Location 0.47 

1 0 0 0 3,970 1 0 0 1 4,170 Repetition. 1.79 

0 1 0 0 5,300 0 1 0 1 6,170 T 0.28 

1 1 0 0 5,830 1 1 0 1 5,370 0 104.22** 

0 0 1 0 4,100 0 0 1 1 4,100 N 0.01 

1 0 1 0 3,600 1 0 1 1 4,030 P 4.92* 

0 1 1 0 5,300 0 1 1 1 5,500 TxO 0.30 

1 1 1 0 5,600 1 1 1 1 6,200 TxN 0.02 
d 

&W'lU 4,800 TxP 1.08 

OxN 0.01 

OxP 0.11 

NxP 0.05 

*,** Significant at .05, .01 

m~~lfl"n~m,l'100" ml'l 66-68 
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e~11nTn.l~lJNilNi;~ 

'alfll~U1Jil..:l'\l€J..:I'li111'V'l~ 
~ . 
€J~11Nil~€JlJUflU~la~• 

10% fl'a'nl~1i 

0.14 $/nn. To 
100 % TI 

Do 
DI 

No 
N I 
Po 

PI 

'a1:U~UflU~~'),jjlU ($/ha)• 
45 

26 

17 

26 

o 
95 

o 
35 
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UiJiJ1hnlCilit 31� 

fl'l~~hfl~'lg:,"N~~3iJUfl'U~'U~1 (Minimum Returns Analysis)� 

Nal\.lel.:lfl1'S't1'i1ael.:lm1.:1.:B,nh1u 24 i'lmu~ 1u'tl'1.:1nal 2 tJ Ui'l'i1.:11U~1'Sl.:l~ 1 

'1~qlha:i'l.:lt'il\.lel.:lOl'nl'i1ael.:ld' ikrJel~~VU iJU"\ifl'~nntJ1Jl\.lfl.:l~Ol'Stil~'i1'1'lf~'lf~1flmi e'll'Sl 

tJao1mi ua~fl1'S1d:IV'S~~1Ji'l.:l !~el!mtJ1J&'ritJ1Jn1J~n'IJiiu~I\.I€l.:l&fl\l~'Sm 
~ ~ ~ 

~'1~'1-:1~ 1 oUel3J6l~'1flfl'1~'t1~6lel-:lt~elth.W'Ue-J6l"li-:l'th 36 U~-:I 

B C 
'nfil~~1'lfYi~Ul;)l: 'nfil~~1'lfW~ ~~'l'l.l~f) 

~~'l'1.1~f)~'I.Ii'U'I.Il'1 ~'I.Ii'U'I.Il'1 u~l:'lmlVlihJ 

NaNi;",!n~tJ (oo./ha) 1,825 2,617 3,098 

Na'~~'t1in:t~tI ($/ha) 2,278 3,119 3,486 

Na'S'11Jl\.lel.:l~U't'Ju ~~l.:l~U ($/ha) 350 650 975 

e~'SlNa'llel1Ju't1ud'1u!w1J A ---> B = 280 %, B ---> C = 113 % 

e'll'SlNa'll€l1Ju't1u~h~'i1 = 100 % 

rielU i1~a:fhVlu 'i1fhuu~u 1 uo~~tJ~'i1au'~~~~';lfl1'S~&fl'Sl~~a"'el1JU't1U ~U~l 
~ et' ~ ~4!!t 0 '1 Cl • .d., .ell .c:iQI

1\.I€l.:ll\.lel1Jau I\.IUU'SOnfl€l fl1'SfllU '1tuNa &'i1i'l't1fjl\.lel.:lU'lla~i'lmu't1 l\.Iel1JaNaNa'll1l10i'lmU't1 
~ ~.� 

~ 1 ua~ 2 Ui'l'i1.:1iU'II1'Sl.:l~ 2 !.vJ€l!tJu~'1mh.:l iVl,.,yNaNi;'IIm~hd'filu '1tuNa1~i'l't1i i.,y• 
~'1!aI\.lNa'S'11Jl\.lel.:l~U 't'Ju ~~l.:lfiu ~lO'lll'Sl.:l~ 1 'Slfll~u'IJa.:ll\.lel.:l"\il'1l~'i1!'¥hn1J 1.60 $/00. 

ua~e'll'Slol'S'IJ'1JNaN~'II!~lfi1J10 % 

m'S1J~n A m'S1J~n B 

1 2,706 3,677 4,319� 
2 3,542 4,188 4,139� 
3� 
4� 

24 1,118 1,792 3,302� 
tmt~ 1,825 2,617 3,098� 

ABC 

1 

2 

., . 
fl1'S~!fl'Sl::~a'llel1Ju't1wuu~h V1Ul 73-76 
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U'lJ'lJlh1i"t1 31 .., . 
fl'l~~lfl~'l~HN~~u)'lJUrlU~Uih (Minimum Returns Analysis) 

0 .. " 
N"fl14J,h""u\uh"~1m;aui'f~~1"9114J1~~ 3 1*lei'\i'a1J"lmhd' 't11fll'nlfl11t:'H 

" 
N"91aUU't1"~" ~1 U"t:~~a" i1 m11JW~1'H1J1:::lI1J~~:::U":::U1urilfl\l9l1m1J1fl~'f~ 

91111~~ 3 N,,'~~'t1i ($/ha) 

cl 
lIm"'t1 A B C lIm"~ A B C 

1 3,547 4,645 5,244 13 2,223 3,335 5,855 

2 4,750 5,381 4,985 14 1,124 1,697 39 

3 2,434 4,037 6,888 15 1,219 1,775 276 

4 2,925 3,959 3,621 16 1,370 2,999 3,383 

5 1,307 3,023 4,749 17 1,921 1,307 293 

6 1,574 3,489 5,740 18 2,803 1,619 1,396 

7 1,521 2,587 361 19 3,627 4,271 5,170 

8 1,670 2,486 436 20 1,242 2,431 707 

9 1,872 3,023 3,923 21 2,321 3,023 4,200 

10 1,705 2,087 2,936 22 2,527 2,399 1,699 

11 2,925 4,271 5,656 23 2,960 3,839 4,663 

12 3,838 5,236 7,652 24 1,260 1,931 3,781 

-------------------------------------------~~--------------------------

" .
fl11~lfl11:::W_J"91atJU't1"~"~h ml1 73-76 
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Ul.ll.lNfli(~l1 32 fl 

fl'l~~:hfl~'l~'t'ifrn:JJ3f)'U"t'fl (Sensitivity Analysis) 

1.� N"Nillllllflfl1~'t1~"eJ'I~tJn'l.JoUTJ~lmU 10 ~tl1U ~ 1J~~'1oUl'1~l'1 til~lf1l~lJtJ"'1'\1eJ'I 

oUld~lilA'vhn'l.J 5.50 $/flfl. '~fllUdWN"1~~d1JIJ,,a:N,,1~tf't1i 1J"a:~AfI~l~mtdUA~1J til 

~lI~lN"lIeJ'l.JIJ't1U~ltf~nhn'l.J 100 % 1I~lJu~iheJ~1~lJriAfl'll1l~m (ifll~pjuAfl'll1l~m11iii 

fl1~'ri~tJ) 

.....� ... 
fl~~1Jdti flfl./ha N"Nilll~tJ~'l.JIJ~d N,,1~~d1J ~d1JlIU~U N,,1~tf't1i ~lI~lN"lIeJ'l.JIJ't1U 

N P20S (flfl./ha) ~1J'IJ"'1($/ha) ~~l'1nU($/ha) ($/ha) ridUA~1J (%) 

1 0 0 1,784 -------- 0 -------
---------

2 150 0 2,564 -------- 2,803 -------
---------

3 75 80 2,763 -------- 3,253 -------
---------

4 75 160 3,340 -------- 5,105 -------

0 0 1,784 -------- 0 -------
---------

2 150 0 2,564 -------- 2,803 -----..--

---------
3 75 80 2,763 -------- 3,253 -------

---------
4 75 160 3,340 -------- 5,105 -------
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U'lJ'lJ1hl'M~~ 32 6\.1� 

fl,)~~&f1~')~lifl"1,)1l66U''H"1 (Sensitivity Analysis)� 

, U ';eJ'Iiiu'H'I'VIii 'I c1i1'1~1111i1·nJ~1&fl\l~1fl·HI~fh~~-1~~·"h1.uT) 1'W~&~tJ'IfI~'1&~tJd 
1~iifl11Ua~'1'l1&'HU i1 fl11fh~~-1"'~"'~dtJU1'1'11UflU f1~'1~aeJ'I't~lil'l1N~Ni1~a'lt\iu itfl~~tJ

'U 

'I.h~1Iltu il th&ittJ1eJfl1a'UeJ'IU1'1'11U &'thntJ-1u £I~ 20 $ 1'V1,~.ueJ1I~.u1'1"I'l&v!eJ~~itu i1 f1d1 
'U 

0'lQl OQJQJ ..~ '-NQ ~.ci 41' '~1 ..
't~UU~U 1 !'VI&fl\4~1mfl1't~d"'l"l"'&~1I'UUeJflfl1'1'VIU'ImeJ 11 U£la:ti'1f11!(ltJ eJfl1i.1'UeJ'IU1'1'11U't1'1 

N~Ni1~m ~tJ (fh~~-1'lf~'lf 1 f1~'1) 2,450 flfl./ha 

N"Ni1~&Q~tJ (fh~~-1"'~'lf 2 fl~'1) 2,778 flfl./ha 

e~111fl11\.l~tJN~Ni1~ 10 % 

U1'1'11UlUfl11fh~~-1"'~'lf 1 fl~\l 14 -1u/ha 

U1'1'11Ulufl11fh~~-1'lf~'lf 2 fl~'3 24 -1u/ha 

'1f11~u\.l£l'l'UeJ'I.uld1'W~ 1.50 $/flfl. 

e~11N£I~eJtJUYlU ~ha~ 50 %, 
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U1J1J1Jil«~ii 33 il 

U1J1J1Jil«~n~ihtl {Final Exercises}
q 

'Ha-3'illn1'11fl1~\'I~GI€l-31l1'HGllVilA'~€l~'a'1'ila€l1J1.h:::A~U i~mh-3 '1 ,rni~v"li"n1\'i~ 

AU ';€l-3fimi -3 1~'11-3UNU fl1~\'I~GI€l-3AVi€llluvw"GI UGI:::al~~ i""1f1\l~nmi~nm "li'€l1~nflvll l\I€l-3 

el~'altl~fl fl1'airl~v uGI:::fl1~if€l-3nu fh~~ullGl-3 wm.i fl1'a\'l~GI€l-3t1'a:::n€lu~'1v 3 m'alli1i 

'VJflm'allili~~fl1'a1~v1f1\l~~m tI~nafl1u~GI::: 1 ~1 utlGI-3v€lvill\lu 1~ 200 ~~.1l. m'allili 

~1-3 '1 UGI~NGlN~~ ua~-311"li'1-3~1-3 

NGlN~~AQ~V 

iifl1~tlGln 
" 

fl1'anl~~ (nn./ha) 

UGl:::el~~lt1G1n 
" 

Ull~N AQ ~V'illn 18 U'H-3 

1 4 0lU I'HGlll, 1 1l.'a~'Hi1-3 10-30-10 2 n'a:::a€lu iliil 2,425• 
('lfi'IJfNI ~1l, 1 11. 'a~ml-3Um AW~U€l1l11lAUVlltB'GI&~\'I 

lfl'H~":lm) (t1'a~'tf1m 40,000 0lU/ 1 m~a€lu 

ha, Allii~ 16 nn.) irl'Wi€lllnUA~€ltlGln 
" 

2 3 0lU/'Hqll, 10-30-10 2 n'a~a€lu 1liil 3,116 

0.6 11. ~~ml-3~ll, u~~u€l1l11l&u tJlltB'GI&~\'I 

1 11. 'a:::ml-3UfI'1 1 m~a€lu irl'Wi€lllnu 

(tI'a~'ltlm 50,000 0lul A~€ltlGln; irlU€l1l1UAUVll 
" 

ha, Allii~ 20 -nn.) tB'GI&~\'I€in 2 m~a€lu 
d Q1t101&1l€l 30 '1U ~-3 GIn 

" 

3 nru€lu num'alliiii 2 mii€lunum'alliiii 2� 'rlal~ 3,405 

'lilUll~-3 A 
.. .. 01 

'tIU~Ull~ €l~~1 

10 nn./ha 
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U'ln"'NfI'H~ii 33 fl (~f)) 
u'lJ'lJ1Jf)'N"rr~l'ihv (Final Exercises)

Q 

1m<i'\iil~£l'\h,'jf;h,'j 'th:I1.J1.h~1Jlru 'U1.,'j~hu £llmduN£l1ilt'f't1i ~lfl'n~mt":ml~1J 

U£l~fhvtu ~)fhuu tii.lutim\l~m)'~ 

t'l~,)fl')~'t<iu~~,nu 

'" 'lJ£ln,
" 

~1i6Uil.,'jm\lfl~m 2 '1u/ha ,fll11J£l'i1 40 $/nn. 

t.I~n, ~1i'lJ~1..J'lJl.,'j 3.5 '1u/ha fh~tI 10- 30- 10 450 $/m~"'v1..J 

f11~1rl~tlflilU 'lJ~n '1U/ha fh~tJuv1J11J1UtJ1JcW"1~'t1 380 $/mt"'il1..J 

f11~1rl~tI1rlil 30 '1U 1 '1u/ha ~lfll"'l~~lU1J£l.,'j A 120 $/nn. 

f11~1rl"'1~(ihU1J£l.,'j 1.5 '1U/ha fil6UU '\il'11W'i11'lJfI"1'i1 1 $/nn. 

1fi1..Jl~tI'1U'lJ£l.,'j~N£lNiifl fil6UU~tI 30 $/m~"'v1..J 

2,400 nn./ha 4 '1U/ha filU~.,'j.,'jlU 300 $/'1U 

8'\il'11w'i1 500 nn. 

~lfll'\il'1 1W'i1~f1£l1'i1 15 $/nn. 

efl~lf11~'lJ~1..JN£lNiifl 5 % (1ti1..Jl~tI'1u'lJ£l.,'j't1'i1M.,'jl~'1f)';hu'lJ£l.,'jm\lfl~m) 
QI .; 

vfl~lN£lflv1..JU't1Ufll"''i1• 60 % 
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UUUllflHilii 33 fl hio} 
uuulIflHilnil'tiltJ {Final Exercises} 

q 

j 

I i 

I 

I I i 
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u'U'U1Jil'"~ii 33 ,.� 

U'U'UlIilH~afl,hu {Final Exercises}�• 

AU i1u·m'\JEl~fll'ahfll1'V1~£Hl~AUUlHi'l11i:lflsU11'i1'liiUl,~,n.,rt 'I Ufl;~tl~Vliluh'-.h 
'll 

f111~~1<il'V1~'i1'EltJllii")J-wun (interactions) 1~vr-.i1'1~'1l111)J~Vln'IJD'1l11~u'1u Ul'l:l'1l'aml'1l"I~u 

1'U'~iEl~;iJu1~~u'u 1'1l11~U AU D'1l11~~1 (30 flfl, N/ha) Ui:l~1~iJ9111A)Jil~ 120 f)fl./ha 

fll1'V1~i:leN1111U U11 i:l'l!fl\l'1l 'am 1~mfl'l:l'1l'aml'1l~mJu11"'1'1l1)JUfl~Ui:l~Ufl1~tltli:lflfll'a'V1~i:leH 
'll 

ua~'rl~tJ Ifl'W'1l'am1rnfh~~1~~~~11Jtlfl~ 5'1l11tJ~fl~'V1~'i1'fI'IJii 3 D91'a1 Ui:lt1~~'U~tI 

'1u191'aHIUil 4 'a~~'U fll1'V1~i:lEl'lU<qj(,'l~U~'1:i] 3 cd1 U"~lll 5 1A~'1 

~1A'alt3Jg;'it : 120, 140, U,,~ 160 flfl,A:IJ~~/ha 

~1A'alih.ilul'11'at'iJU : 30, 60, 90, AHl~ 120 flfl, N/ha• 
~ ~~ z ~ d. 1( El'1l11 30 U"~ 60 flfl, N/ha &(;lfl1'1I~r.Jll:IJflu"fl; 

'll 

120 flf). N/ha Utl'l'rl'1lfl'U.t.I"flu,,~~ 30 lU)
'll 

OJ " NaNi)91 (flfl./ha)f191'alA:IJ(l~ ..
(flfl./ha) m'a1Jiil~-> 1 2 3 4 m(,'ltl 

flfl.N/ha-> 30 60 90 120 

120 2,258 2,704 3,117 3,262 2,835 

140 2,380 2,587 2,995 3,398 2,840 

160 2,241 2,865 3,110 3,019 2,809 

.. 
ml:lfJ 2,293 2,719 3,074 3,226 2,828 

fll11Am1~ii'V11'1'i1'i)~U(,'l~fll1~Afl11~iil~'1~~lfll'aIfl'l:l91'aU'i1'~'11~niu--.11 fll'~1rliJtl• 
1"1'1l111"1U1u D'1l'a1;if;1'1~'U. 1111~aNi)91A~1J~Umh'liiumhflru~'1 U<qjfll'a1~iJ'1l'a11)J~~<qjl'1n'U.

'll ~ 

1,j'1<il111A~Ni:lNi191<qjl'lnU 1A(,'l~'1,jiitJii")J~'U h~",,--.11'1D'1l11~r.J'1'U 1'1l11~U n'IJ5911111J~~ 
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~ICV"'; (')UlIlItffl'tYWl'n 33" 910� 

UlIdJJfl-HWla'Wl';-UJ (Final Exercises)�
q 

, _t'l..Y ., ~ ." .f ..... ..r 
l'Il'1I'\Ie~~'tll~1t'f1\l!fflft"""3'\1l,nn~ .,l1rn1,)lfl'1t:'HN~rn''tlfl~e~U 

"'fl1itliflau,oj, fll''tlfl~e~et:1,\l-3\1t:lmJlt:ftlJl1\lt:,h'uutie11J 

U'.:J.:Jlu'rl~tltleu 1J~fl 0.5 '1u/ha U1.:J.:Jlu'rl~tll1 30 '1U 0.5 '1u/ha 

• r$ .et " .. QI SIfll1flUlfltl')Yl')tIlfl'm.:J\lm 85 ha atl11th,)1.:JU1.:J.:J1U 10 S/'1u 

'lf11~tI~litl (46 % N) 39 $/50 flO. til'\1U rl.:J~tI 3 S/50 flO. 

thllJ~f1\1U~ 1 S/oo. 1lf1l'\11t1'\1€l.:JoUldt'fl~ 0.35 S/ofl. 

atl1l01"~1J~UN~Ni;", 15 % (~€llf1t1N~lIl~U,)l.:Jln1Jl~tld).. 
(atl1l1lJ'8~u~~rn1'rl~tI~11" Urn1l~tI atl11N'ltl€lUU'tlU~1'1~ 10 % 

"'fl1itl, i1'H~lt1u1J~.:Jl1lt'lUl~tld91'"Jtlile) 
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