






A a n n a a d u R y n r i i u w ~ ~ ~ a u  ~ w a ~ n w w a u a ~ n i s a n n i d n w s a u d a n i s ~ G ~ a ~ Z n " ~ a ~ ~ a u  oa:nis 

~ i i d u u u d a i ~ n r r t u u ~ u a ~ i u  w~u~dfinisr i i<nnaaud~vlu~:nu lnunEuur!uuitni3In 
U P P I  wmudsn; (conventional tillage) nuaaannis~nwsau (minimum tillage) 3 ~ ~ a t P ? % n i ~  

lrilnwsau (no tillage) iaun"unisld4ululns~ou 2 .itn'Yza 23 uar 46 nn.N 114 AirQuni3 
n n a o ~ $ ~ ~ ~ d T l  W.R. 2537 i ; ~  2549 s a u ~ ~ ~ u s r u : ~ a a i  13 D ~ a n i ~ n n a a i w u j i  ni3annij ln 
wsau (minimum tillage) bnulflu finRn~liiunrnraar"<uaaoau~riinan vl%~.n'~irrnirjuaj7 
naBou u h M n d a  (ripper) ~ ~ n i a ~ r r v l i i ~ ~ m a ~ a u ~ r i i ~ ~ 4 a d ~ n 6 a u l ~ ~ j  'IviwawZmaiu 13 Q 
man 91 q 14.8 <u/li I~uncdi%lnw3~udn~1G'w~w~m~aiu 13 3 13.9 niUri dau'?~lBjlnws,u 

E 2" 
(no tillage) h u l % o a u ~ n i a ~ d ~ n l G ' w a w ~ n ~ a ~ u  13 3Xiqn 13.1 &di l u n i s n n a a ~ n s ~ w o a u  

a inn is ; lnwm~6iu~~3~r ;~ iama"  w u i i  n i sann idowsau  u a n ~ v l i i o o i n o t ~ i u i ~ n  

rduwawZnsialiuh $da lu l3na~&~uni~u~n~udauuadnlsbn~u~~iu  $c~i lunisanniAa'  
liiuitr8aLw^~~Bdfisini~dL$uiuuinlumaz~q?uit a a r n i s a n n i s 1 ~ l i ~ u ~ 4 n ~ w ~ ~ i ~ ~ ~ i w a  



"2. a A' nisl%n~wuinr6dwnisii~i$aolno~ouvu n i r a n n i i l o w s ~ u 6 u l u n i ~ n $ a u t ~ u i ~ n i r d  
ncl d neiodsr~nnrii~tIGn~iuauIp i ~ s i ~ n l ~ i i 0 : t i l u 2 ~ n ~ i u i r n a ~ ~ n ~ u ~ ~ ~ a u ~ n i w h ~ ~  

~ t u ~ n ~ i u l n ~ o t n i r d a n o ' o o t ~ u u ~ r i h ~ s ~ u t u u  %I n.fl.1975 I ~ U  ~ggo L L R ~  Moberly 

(1976) l6iinisWnlYlfBnisd~nojonuulrilnws~w ~nol$ai . i~~i iv iur i i innohs t6uriauni.i 

dpn$aolnri uar i in isdpn$ashdlurrni i tuo~ i~uInosunaw~u~aodqn daui Moberly 

ttar Tuner (1978) wu i i  I u ~ ~ u d i i I n s r l ~ i i ~ t ~  ~ B n i s ~ ~ G w ~ w ~ n ~ t n i i n i s ~ n t n ~ u u ~ u  

niudnlOt 10% lu6audpnhri ttar 5% lu6asna ~~nwanirnnaatkndi? vi-12Gnisdpn 
nd 2 A ~ae~nuauriludau1~uin4'u McMahon ha:. Teske (1989) l68nwinird~ngaolnoannih 

%~waw%16auanat ud Hadlow Lrar Millard (1981) ~ini3nnaa~%udrr~nRLLa~ni~6 wudi 

nisdgn6as~no~i~ows~udsrnun~ iu i1 t40~ i lua t i i tu in~nu~wi  fi6uiiarjrnnGu~niin7 

(clay) Aini i  15 % oii clay 16-20 % $4 2 3%liiin7iu~nncil~nicitu ~ ~ d f i i i  clay u inni i  20 "/. 

nislow~~wCrli in~iu41~9ua$ 

iinr"Ydsr~nRlwu U?RT ~~arnmr (2526) l6~inisnnaatlu6urii~~wt~ta~ wuii  n i l  

~ i ~ n i u u 6 d p n 6 a s i 1 1 G w a w B n ~ ~ u u " u  ~td~uni.innaotdaui (u?ms unrnmr 2529) wui i  

wa wlngaolJunndit6u aarlu3 W.R. 2530 wuii nislrilow.i~uiilQasnn I wawBngt 

niinislows~u6u hniunisd~u"nuattnwn3ns G a i  (2538) riutiuii ii 3 sioluliii'ao 

nnninn:iunn~dgn$auInulritn~uu6u ~datinnci~tnniiudat~1i~nws~ut~~idu6t~~t~r 

4mnuG3ua~ft~ 

nn7ped67spa"pe,97pe 

i inisnnaatdtlud~iui~Ii9w3smq5 a.enao s.qwrsmq; Iu~uanriiawtr~nu 4 3  
d d c Y P  

~ o ? &  jnliLiluGu Haplustalf (non calcic brown soils) 1u#uhW37u . I I J U L W O ~ ~ U ~ ~ ~ ~ J ~ Y ~  

silty clay loam L ~ ~ r ~ m ~ ~ ~ " n n 1 ~ ~ 1 ~ 1 ~ d  1 



sand silt clay pH OM avail. P avail. K CEC alk. 

% % % % (pprn.) (pprn.) milliequivalent % 

17.5 54.6 27.9 7.4 1.48 104 227 21.3 95.8 

-aisu-mnirnnaasuuu split plot in RCB i 4 di 
ad d 

main plot ~ilunir<nnirlu7%67s 7 5 ari na 
nd d 

1. nidnwr7u anias~~uudn?i (conventional tillage) uar l~n$asd~n dddu7an 

~nlmrnrd8u"natJ 

2. l i l n w r , ~  Ifluinln~rwrn~naim'nna~ao~riiaan lsj%%mr~nidinagao 

3.lsjlnwr7u ~ w i o j a  I%m~~ni id ina4o~r i i  uBaI.a"lnluniut0nias i%nud;nCao 

4. lr i lnwnu ~ w i g a o  16ir~niojinaCao~rii ahl.a"lnlun~u~Ylnie~ i%~n:otdgn 

5a o 

5. l r i lnwr~u lri~wina I%mr~niojina&o~rii l%-aau~nrrnii~~~nanBal%nud;nCau 

r n r ~ n i j m a ~ d ~ ~ n  (glyphosate) h<n%ih luhr i  346 n ? ~  m r ~ a n ~ n ~ ~ u ~ d u o t n ~ n d a l i  





vuiniidaswnaoseiou 6 x 7.8 iunr InuGtTouiidaseiaua: 6 iina unaui? 6 iumr 

r:urrt~iisuna 1.30 tumr -i:ur-irniisnau 50 i~w6iun-i 

n x i d f n ~ ~ q 0 1 ~ ~ i i r ~ 7  ~ % o i n t f i u i ~ u a t T o u d ~ n i i ~ ~ ?  uit~~ooiino~no~~Gijnriu~S;on 

I u  lut:su?uniw'ub 2538 a~j6sl?rvi joumo~?sn~o (shoot) son$wui ~tfii<n5auno 

niu~%ni-iiiar~:utiaaiwd~inun n%oin~uiini-inno~"uB~uawna~iibn~u aarBiw?uno 

di~ ' iorono~lwi~ouw~uninu ~iarn-inginu 2538 (tda 1 ua: 3 i8 ow) n koinnirrii<n 

nn60snfsqaniu (~ktf iuti /ua 60 i u )  

nisn~arsu3dnisrm7glu~~~irnm%n% 

n i snn~su lu~~dasu~n ln$dr~naukau  3 P?"snir &d 
1 .?hiriniuuRuuuulnwra~dn8 iauKunid$trrcsiwnwd;n 

2. i?"sni-i~nw-i?udnR iaurYunirh?~n$s~d;n 

3. P?'rmida.jlnwr~u i?u<uni-il%ii-i~~iunud;n 
d n ~ u n i r w d i i d a ~ n n a o s v o s u ~ ~ n ~ ~ n ~ a ~ n r w a ~ ~ K n  d-~insiiuhs <~nin~w-i-imy4 

2 d 
UUWUW 4 %%q W.U. 2545 

P CI - - 0  

~mi-id~unnitQuni~t~w~~uarYunirnnaasd i ~ in iun i~P innr~amou~iw~wis  
.QCI U 

L R S W ~ U I R ~ ~  1aal~n~iwan0u~~nwiaoai~u (Marginal Rate of Return. MRR) 



42 A  
dsru i ru  2-3 L ~ O W  ~ ~ s i : ~ ~ u o ~ ~ o ~ y ~ % u b b ~ o ~ u w ~ ~ ~ u ~ u e J " ~ a i s ~ ~ ~ f i i ~ n a " ~ ~ " ~ ~ ~ ~ u i n w ~  

n i i l ~oour iunoCaudo i  y d i d  7 ~ i v i i ~ r i n i r f i i i n n a C ~ u ~ n k a ~ ~ n n d i ~ n i r n i ~ a i i 8 ~ r d o d i ~ ~ n  ij 

d ~ r i u w i c ~ s r ~ i i ~ ~ ~ n i s f i i i n ~ o u n o  uaroiquoto'ouno I n u ~ i f a ~ o u n a o i q C o u  (15-30 i u )  
2 n i ~ ~ ~ o u ~ u ~ r f i ~ ~ n o ~ ~ u ~ ~ w ~ ~ n i i ~ ~ a : ~ d o ~ o u n o o i y u i n u u  (45-60 %A)  nisl$ais~nfra:: 

l 6waGn i i  'i"aisriiinno~aud16waidBm Aa n i s l % a i s ~ n d v j u ~ d o C o u n o ~ o ~ ~  45-60 Tw 
~ % i i n a i u h - ~  50-1 00 i.awR~uns or f i i innoCoul6 1 oo ~da6Gun' ( n i n ~ d  3) 5!~l6wa~niiila 

5 d 
ou 7 i 3 d l d ~ ~ ~ t h 6 t l J Y l l d i 3 f i ~  

eraw~waos&aer&~~wg W.H. 2541-2549 
P 

~ ~ o i n ~ i i ~ f i i ~ n n s ~ a u ~ n u ~ d a ~ ~ ~ ~ d o ~ o u d a n a h ~ i n i s d ~ n ~ ~ i ~ u ~  w . ~ .  2541 

wuii n isann ishwsau 3 5% Ws I a u ~ n n ' n n s  MnRwniw ~~l%nud;m~ar~n~o~d;no:lri 

wawsn 20.6 ii~ 21.6 Gu/ I i  L ~ ~ ~ L L R ~ * ~ I J ~ I ~ ~ I T ~ ~ W ~ ~ U ~ ~ ~ ~ ~ ~ ~ ~ W A ~ G ~  18.1 GUM 
od i~ZCuh6 t l~n i~n5  riawnirdanuuuli~wsauorlriwawZn$iA~n U 16.9 & / l i  u a r l i  

~mndi~odi~ii~~i6~ni~nfiGCunis~nwsaud-inl dauwanisnnan~~uCauno 1 fl w.R. 

2542) iiuanswat+u~Guan"obnPIIwS W.R. 2541 ud jouno 2 fl W.R. 2543) wawFinjouueia: 

nsrui~o::\iunndidn"uwi~aAR huno  3 ( n i s i ~ d  2) 

lug R.R. 2544 ~ i n i s d ; n b u ~ ~ d ~ ~ o ~ o i n n o ~ o u ~ n ~ w o u n ~ ~ o u ~ ~ i ~ i a i u u i n u n r r .  

~ i l w n i r i a u  ~~wuiini.inau~wsa~o~Caudoi~ni.ilnwsaw~~~ludi 7 niiiun'uQudgn0 w . ~ .  

2541 ~ ~ ~ 6 d n i ~ n a ~ ~ ~ ~ d d o ~ u ~ n ~ ~ 2 ~ 6 a u  ~ t i w a w ~ a ~ a d u p n i i  ~ d ~ a i ~ ) ~ ~ ~ ~ ~ i ' ~ i n f i u i o b  

dudijuinwo ( u i n n i i  r,ooo uu.) Iujaune 1 TI W.R. 2545 w ~ w ~ n o : a n a ~ ~ i n ~ ~ u ~ ~ r ~ I u S  

W.R. 2544 Inu~a$uana~ 9 EiWdali ~ u i i  i ~ n i s i n n i ~ ~ u d I r i w a w ~ n I u ~ o u ~ ; n ~ ~  wawtin 

vos~oumo  1 a:anasuin6au nssGiunVEl̂ a5nislnwsawdnG ua:li~nwsau~ae~wawZnjouno 

1 anatCouni i  (6 C u i o I i )  a i u ~ d o ~ o i n w a ~ ~ n ~ u ~ o u d g n ~ o u ~ ~ d $ i o ~ ~ ~ ~ a  wan isnnao~ Iu  
d d  - II w.R. 2546 w a ~ ~ ~ ~ a a u n j n i s n ~ a o ~ v ~ ~ ~ o u ~ " a ~ ~ a n a a i ) i n ~  W.R. 2545 I n u a n a ~ ~ a i u  1.89 

P d  d 

h , / l i  ua: i%nis~nwsawdnR ( n s s u a d  1) ICwa w 8 n a n a ~ u i n n i i ' j f t n i s ~ n w ~ a u ~ o s  
P L I ~  ncl d  

(nssuann 2 4 )  u n r I i I n w r a u  (ns ruaan  5) uarZwS W.R. 2547 w a w ~ ~ ~ a i u i i a ~ a ~  

~du~GuaCu luS W.R. 2545 LLRt 2546 l ~ * i ~ ~ ~ ~ ~ ~ d n l ~ ~ ~ ~ d ~ ~ d ~ ~ ~ ~ ~ ~ L ~ n d ~ d ~ ~ n ~  W.R. 

2546 Wo%ui%lnwrawdnRwawZnana~ 3.23 Kwdoli riau?+Iilnwsauwaw^anaaad 6.13 6w1 
r i ~ u v w d ~ ~ n w s a u ~ a u w a w ~ n a n n ~ ~ ~ ~ ~ ~  1.16 -4.89 GWI~ ~~(jiaeiidIsiiniu~awinIw~ W.R. 

2 5 4 7 d a n a ~ a d 1 ~ ~ 1 n a i o ~ ~ n o i n a i ~ ~ ~ d f i u i m t l ~ ~ u ~  W.R. 2547 ~ d ~ u ~ m n a o ~ ~ d ~ ~ ~ i u d  
FS 713.4 UU. L~IWW Z A  a d ~ o u n i i ~ w ~  W.R. 2544 6 3  W.R. 2546 ~ d ~ f i u i r u d u n a o n ~ ~  1061.6 

972 LLar 945.5 UU. n iu i i i ~u  (n iwd  5) 
F. 

nknndgnSaubiluS w . ~ .  2548 wawZauo~5audgn~~an~n~1u~~nnd1~n"u~ei1~~14"~ 
a d d  \6ca n41a;a l u n r s u i t l n w s a w d n l  ( n s s u i ~ d  1) us:1wnssu~5d~i Inws~u (nssuaan 5) 

nd d 

~ a u \ ~ a ~ ~ n l i u n n i i ~ ~ u ~ o  Laiu 16.64 GUII~ LLa: 16.72 5u1Ii n iu i i~u t ia~Iwn. isuaaY;  



J 
7 

Add P A  L 'low-iquw'au (nr.iu7an 2-4) ~ ~ w ~ w ~ n ~ i n ~ i o ~ i d ~ ~ u ~ i ~ ~ ~ i d ~ n n  n ~ d I u 3  w . ~ .  2548 

f i u i o r ~ i c l u s a u n ' u i n ~ ~  1142.7 uu. d~wanisnnan~1u3<o:llinenn~a~n"f~wanisnnaa~d 

tjiuui tiauwanisn(jl~o~lu3 W.R. 2549 i i ~ ~ ~ n d w a ~ d u ~ i u ~ h l u 9  w . ~ .  2548 ~ ~ I K n t i a ~ y a ~  
Pdd wawini3'auna 1 dana~oini3'aud~nuo~nss~"3$1nw5audnG (ns.iuann 1) 6 k n d i j l i n h u  

Add uinniinssui"au q ~ d u i ~ u ~ a  anad 6.38 ni~ri luuru:;nssuitdlrilnw~au (nssuaan 5) 
PA d net d 

annJ 5.49 KuAi ~ a : ~ u n ~ ~ u a a n h w s a u ~ a o  (nnuasn  2-4) wswPRnana~ 2.59 5.13 LLB: 

4.32 ni3liniudin'u ( n i ~ 1 ~ 6  3) 

utcar~~vasuawR^ma'a~wdd~nn7~l&an7~n7z!n~~a~0d11u~1d7s 7 

r d o ~ ~ i s ~ ~ i n w a n i ~ ~ n a a ~ ~ ~ r a d ~  W.R. 2537 ~ l u i i ~  W.R. 2549 (niw6 1) P:LG~!A 
A d  d ii l u d a d 3 a ~ n u a ~ n i 3 n n a a a ~ r i i ~ u  d wawSnuo~~ouid$nbnui+lnwsaudnR (nTsuqan i ) 

o : l C w e u ~ n ~ ~ n i i n s s u ~ f ~ u  q oadu~6auiwaw~nua~nssu^?$i i i i l r i l~pni inssui th  

q L R O  ~ ~ : ~ ~ o ~ o i ~ ~ i ~ i n ~ a ~ ~ ~ " ~ ~ a ~ ~ i ) u ~ ~ n ~ ~ a z ~ a u n a ~ ~ ~ a  wui i  lu~~da~sau"I Ia~n13d$n  

Buwaw^Rnaa~o'oo~pno:~~niii3'auna~nsou o n ~ i u l u ~ ~  w . ~ .  2542 d ~ ~ ~ u g a u n a  1 waw~n 

~ a i u u a ~ j a u n a  I o e ~ ~ n i i i ~ a u d a n ~ u 3  % W.R. 2541 ~ ~ ~ a i s i j m ~ ~ ~ i ~ l i n f i ~ i ~ b j u ~ u ~  A.R. 

2542 ~ J ~ U I ~ Z J  1594.6 uu. i~gi Ig i3 'au i in i3~q~~~GubnGni i  U ~ : L ~ B G J I ~ ~ ~ I U ~ O I ~ W ~ W ~ ~  

~aiunann=rY~ 13 ~ C i i i n i s n n a a ~ ~ ~ ~ a w u i i  n s ~ u ~ f 6 ~ n w ~ ~ u ~ n ~ 1 ~ w a w ~ n ~ a t u  13.90 nihi 
diniins.iu~%Cfinis~nwsauw'au ( n s s u i i i  2-4) d~lriwa wPRn~aiu 14.80 14.10 ~~ar14 .10  

add KwIi usi~~ni ins~ui~iIri i inis~nwsapb (n.rsuam 5) ~~nr iou(13.10 <u/!.ri) 

n~zmaunwasuasuauR^mda~~*d~~mz~opb 

oinm-iidd 4 w ~ w ~ n u o ~ ~ a u d d ~ n ~ ~ u ~ n s s u f i i [ n w s a u d ~ ~ n n d i ~ n i (  o e l l i ~ n a i u  

~~mn6i~n i tn i3~f iGi  d u d a d C / d n i s ~ ~ ~ u ! u b w ~ ~ o u ~ n ~ i ~ ~  (Cn.ri 46 nn.~/!i) oe!~waw~n~d 

n i i ~ r d a ~ d l i $ u l d n s ~ o u ~ n ~ i h i  (23 n n . ~ / l i )  ~ n w m n i ~ n a u ~ u a ~ ~ ~ i l u l d l u f i ~ [ ~ i ~ ~ ~ u a n " u  

~ n f l d ~ i o ~ ~ ~ u ~ a u d ~ n ~ " ~ a i 3 ' a u n i ~ ~ ~ u ~ u u a ~ ~ a ~ S n o i n n i ~ ~ ~ u ~ u b n ~ ~ o u 1 ~ ~  1 n'wdoli 

~ ~ u ~ n d n a i u ~ ~ ~ n d i ~ a ~ i d d M " u ~ i ~ ~ n i ~ ~ f i 6 ~ u ~ : u : ~ a a i  8 9 0 w . ~ .  2537-2544) uaz!Lf%Jr 

3 3 Aa 5 w..R. 2545 W.R. 2546 LLR:: W.R. 2548 d n i s ~ ~ u $ 1 j l u ~ n s ~ ~ ~ ~ i . [ C w a ~ ~ n i 3 ' a u ~ ~ u B ~  
d a d i ~ i i C u t h < ~ n i ~ n ~ G ~ a i u  1.6 1.8 use 1.21 n'wsialimudi6iu ( a i n d n  4) n6ad idv?n iu  

i idLrr i i ln isL~u~u~ubn3~ou~Li i~~waw^RnLinndidn"u~~'~ id~ ui~daciilisnrinaia~~~nndid 

~ ~ 6 ' a w u i i  ~ n a i u ~ ~ n n I i ~ n " u m " d ~ ~ 6  1.21-1.8 ~wlliLyii$u 
asnddzznauwawSm 

~ - J u ~ u ~ - J S ~ O ~ O  n i ~ ~ ~ n i d o w ~ a u ~ i ~ ~ n i ~ ~ ~ n n n a u ~ ~ ~ a o b n u ~ ~ ~ u  (5.2 Bidana) 83 

niiniilowsau (5.1 iiriana) n t i ~ r i ~ ~ n n i u n i n f i  011u3d 4 ( ~ u m a  3) ~ ~ d a ~ i i i n i d o  

wsaudnRi in i . ru~nni )ana~~~Ba  3.5 Bidona ~ i n i i n i ~ a n n i d o w ~ a u s i ~ ~ i i r i u h ~ ~ m . s  

f i A  (LJ& 5.3 didona) kmiuiTaudpnlu5? W.R. 2541 n i s u n n n o u a ~ ~ a d ~ d n a ~ u ~ ~ n n d ~ ~  
t 2a 

n"uni~nRZI (n i s i~d  5) ~ a n i ~ n n a a d n ~ d u u u ~ u w a n i ~ n n a a ~ ~ a ~ ~ u ~ ~ ~ a : b " ~ ~ n . a " u  (2541) 1 4  



riinisnn~atannidn~sau~~5uge\R~~~~taa~u o h w u i i  nisd;n~osuuu~nnis~nwsaui7 

SGgaerna 1 ~~~:EYaerna 2 rrnnnalGGrii i  r ~ ~ : r i i l W " e J ~ ~ ~ n u a t ~ a u d ~ n ~ ~ ~ :  E Y a u n a ~ i ~ ~ n n d i t  

~ i n u d a t d d n i s l n w s ~ u ~ m " s ~ u ~ u n i u ~ n ~  

n i s l ~ u l n s ~ s u s : 6 u ~ t d ~ ~ ~ a l ~ u d s : ~ ~ ~ 2 ~ ~ a ~ 1 ~ ~ n n n a G u " u  s d i t l 3 r i n i u  l u l n 3 ~ s w  

n"J 2 s :~l i r i i lGnisunnna~rnndi tn 'u~i taf iG 
n77up i 5~~ i i l  w .R. 2537-2540 wuii n i 3 ~ n n i f l n w 3 2 w I ~ r i 7 l G ~ a  o i i n 2 i u p  

~ ~ n d i t a d i t d s a ' o h 6 ~ ~ 7 t ~ ~ ~ n ' ~ n i 3 ~ ~ n i 3 ~ ~ ~ ~ 2 ~  udlufl W.R. 2541 - 2542 P1Eni~nnni~ 

lnw~au l .a "budn6n~  a uarl .a"lnftun~udna7uatu7nni7ni~lnw~asadn5~~a: l i lnw~au 
( n i n t d  6) n i ~ d ~ a t l ~ i n a d ~ t d ~ n w ~ ~ u P b v a ~ d n i ~ ~ s ~ ~ ~ ~ u ~ ~ n i i ~ ~ d l l e t d 1 n w ~ a ~ d n 5 a i s  

~Rns induddu in lu< t  2 3 (1 127.6 u ~ :  1594.6 uu.) m ~ ~ n i d r i q t l l w l n ~ ~ ~ w ~ n ~ 7 ~ t r i i l G  U 

~ a s ~ n m u ~ d u 6 u  ( n i w d  2) 

qmn~wuosoju 
ad 

~ n n i d n w s ~ u u u u d i t  7 a io iZnbw ~ r i a n i s a : a u ~ i n ~ ~ n ~ ~ n a ~ u ~ i C a ~ l  ~~JLLGWR~IS 
n m ~ t ~ : ! n a i u u n n d i t ~ i t a f i 6 ~ : t 9 i i t n i ~ ~ n ~ ~ a ~ ~ ~ u u d i t  7 ~~dwanisnnaat~:~~nnditn"u 

( n i n t d  7) a d i t l s i i n i u  w ~ n i m n ~ a t ~ ~ a m t ~ ~ ~ ~ w i i n i ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ o ~ a ~ n i ~ ! r ~ w ? ~ P b v u d o :  

viil$n'nl.iarauiinia;~ns~ (Pol) anat  ( m w d  3) dt!wavii~fi CCS R S I R J ~ L I  ( n i w d  4) WR 

n i ~ n n s a t ~ u ~ w w ~ s i n n i s n n ~ a t ~ \ ~ i ~  7 n i . i n n a a t d w u i i  q r u n i w & ~ a s ~ ~ a : r i i m  

(recoverable sugar) o : ~ n ? i u ~ ~ ~ ~ ? ~ a t n " u ~ u i ~ ~ u a t ~ u ~ n ~ ~ o u ~ u ~ i ~ a  LI 1w1e3lilwo:Liu 
d u d  

m b w n 3 u ~ o a d u  (organic impurities) I~~I~~~oL~~~IIG~I Pol brix LLR: CCS 861~4 Veith and 

Komor (1993) W U ~ ~ ~ I ~ R : R U ~ ~ U I N ~ ~ ~ T ~ ~ : ~ ~ ~ ~ ~ : ~ ~ ~ ~  J ~ L ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ R ~ R ~ ~ ~ ~  

amino acid 

qmiluG8uorG~ 

n7~uwu7uu'u~o~n'u nis~ows~u~Arii~vina~u~u~~~pi,uuatGw~nnt~wCaod~nO~an 
a 

udduw~~liudo:viilG5u~~pi,uu"ulw~atlna I n t l ~ a w i r l u 6 a t l n a  1 nii lnw~~urii lQuuriuuu 

a d i t ~ C u A l ~ n i t R i i 8  u s i r i a ~ a d ~ 1 4  f lot l t l i in2iu~~nnditni t~f i5 ( m n t d  8) ad ic ls i i  

niuFiii~n3i:vin2iu~wn~riuu ~ J A W F ~ ~ U . S ~ J ~ ~ W L L ~ ~  i t l i a i s ~ : d l F i j i  n i . i san i~ lnw~2ws:  

v i i l ~ ~ w ~ r r i u u " ~  ~3oene to inn idnws2ud3nG adi t ls f in7ulwg w .R. 2544 C(dn-n!nw~2~ 

d ; n ~ a u I ~ r i n a ~ u ~ u ~ u a t ~ u d ~ n h w s ~ u ~ : a n a t  ~ ~ a m ~ ~ u v l u ~ r ~ r i u u o t ~ u ~ ~ i u u ~ ~ ~ a t  

~FiotdnPdVadugaona I ?I W.R. 2545 Kanwar et aI. (1997) n812ii u d a t d l i d n i d o w 3 7 u  

(no-till) I n o n i 7 ~ o ~ i n w i h ~ t ~ i i t u a t ~ u 1 t s " n t d  I u u r u ~ d n i ~ l n w 3 ~ u  (conventional tillage) 

o:riisiu~stiitC(~ilun~t~G~uat~~n ~ a : ~ : ~ ~ n i ~ m ~ a w d u a t ~ i l u G ~ ~ t l d G t ~ u ~ n  

G u ~ n r E u n b i n ~  ni~lnws~u~ilvrjwn"Tua"n~lw~uanat o i n  1.51 ~dair4wn' lw' iJ 

Lnn L M B ~  i .24 ~da5~Qun '  lug6 4 ~ $ a t o i n ~ . d a t i i t  ~ M ~ ~ ~ ~ ~ ~ B I I P ~ G M L ~ U ~ U  fl-1!Gn7=Aao 



a dY a s i aaauu  u w d i ~ n i ~ a n n i i l n w r a u ~ a i i i ~ ~ ~ ~ u n ~ u ~ n ~ a n a  usriuu21$11~~u$uho ~ d a  
~adosau 4 9 wui i  n i ~ I n w ~ a u ~ i I ~ ~ w ~ " s ~ ? " m ~  (1.41 %) Xin i in i~~nn i3 lnw1au  (1.52 %) 
d o n d ~ r n 1 3 n d ~  ~ d a ~ d a n n i ~ l n  ~ 3 ? u ~ u ~ : ~ ~ ~ u ~ " s e ~ " ~ ~ f i $ a ~ n i f a a n ~ ~ o u d u i n  U $il$nir 

2 lfindDf%Jl oxidation uaJ~Wn:~?nq~naJ ~ u n ~ u ~ n ~ ~ d u ~ ~ i n 1 3 R ~ R u u i n u u  (Fortin et al. 

1996) a d i ~ ~ r f i n i u  fiuim~un"so?"nnnni%ni~~aibbnndi~n"u~i~~fi~ q q ( n i m d  9) a d i ~ l r f i  
n i u n k s i n d p n ~ a ~ ~ i ~ d i u ~  w .R. 2541 uar6'aano 1 iuil W.R. 2542 fiuimZunts?"nq 
Fiau< i~~u~~dsr i i~~~~a i~ f ine \a iu~~nnd i~  ~~d~nu~adaoda~d~ai~nw~auo:!fiu1m~un4uinq 

~ ~ n i i u d a ~ h w 3 a u i n  W.R. 2543 ZJ 3 W.R. 2545 0:~~ul$di~~da~dann13lnw3auo:~ 

nisLhu$uuao~fiuim~un;oinq b c r ~ ~ m : a r i ~ ~ ~ ~ ~ ~ d ~ ~ f i l i Z n i ~ l n w r a u ~ t i n ~ ~ ~ h u ~ u ~ a ~  
d 2un io inga~nqn  

~ ~ ~ ~ ~ I ~ w z I B u  ni~Inw'iaurii%sj;fiuim~u~~~~~u~~~~(il~u~uana~ 3 ~ d a i ~ $ u &  
'1laJfibllsM9~~3 %UT:UEL?~I 4 3 9 1 ~ ~ $ n l 3 ~ ~ n l 5 ~ ~ 5 ~ ~ ~ l ~ ~ " 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ 0 ~ Q ~ ~  4 

~ d a i ~ ' d u d  1ur:nnaai 4 3 ~ ~ d ~ d a ~ ~ d u & ~ u n i " b n i ~ n " ~  2 l a i ~ ~ n n d i ~ 5 u  ( n i n ~ d  i o) 

~ d a ~ o i n 1 a i ~ ~ ~ 8 n % w ~ ~ a ~ n i ~ ~ n w a a u e i a n i ~ ~ d ~ u u ~ ~ d a ~ r t ~ u u a ~ l u l n ~ ~ o u  Sdr j l i r i in i3  
i ~ n ~ i ~ ~ 7 u 9  w .a. 2543-2549 

r l ? u ? ~ ~ d ~ ~ d ~ r " ~ d ~ i l ~ d ~ ~ I ; l ~ $  ~ I T ~ ~ ~ S ~ P ~ ~ ~ I K ~ ~ ~ ~ ~ ? R $ L ~ M ~ S E ~ U ~ ~ ' ~ ~ ~ L M G ~  

~hu$u  13 ~ d o j r 8 u 6  o i n 9 ~ r 3 n i ~ 3 6  4 ~ m : ~ n i ~ a n n i r ' l , n  w ' i a u f i u i m d a ~ d a ? ~ $ ~ U u  
~lr:Iua~iuu~I~u~hau"pbuinnii Inu~sdRu 4 TI n i ~ a ~ ~ n i i l n w ~ a u ~ i i I ~ ~ u i ~ a ~ ) . ~ ~ j ~  (123 

pprn) g ~ n i i n i 3 l n w n u  (84 ppm) ~ ~ r i ~ r j ~ ~ n n d i ~ n i c n i J R R B  ( n i 3 i ~ d  11) adi~l3i?niu  wu i i  
~ i i u o ~ d a ~ d a i ~ d k u ~ u ~ u ~  W.R. 2537 1 1 d ~ ~ 6 l n w n u d n G ~ d i u i n a ~ ~ ~ a " a  

fiu~mhunal$uu o i n n i ~ ~ n n i ~ G u 5 S n i 3 d i ~  q ~iJu3:ut~aai 9 3 (539 W.BI. 2545) 
a d c: 

~ tn'uua~~won~~~uu~aibd"auu~~da~~ind~~~3u~uuinoa'n u n ~ i u u d a ~ d s n n i ~ ~ n w ~ ~ u s : Z n i . i  

~ ~ ~ a u d i ~ ~ j i ~ u i d ~ ~ ~ ~ ~ ~ ~ u u $ ~ ~ a n ~ d ~ u ~ ~ $ i ~ ~ u a ~ f d " u a n a  (n131~f/ 12) ~ C I ~ L Q W I : J L L ~ ~ U  

16%n~ouuin$u ~ d a i i n i s d ~ n j a u l d  8-9 3 @ W.R. 2544 i i ~  2545) n i ~ a m a ~ r a ~ l w u n ~ ~ 4 u n  
Fiou%i~orndian'l~nir~ni%ni.nn"TauGu buW~~~n~e\ai ln~nndi~adi~~du.a"m 

m s u u 7 u a a d u l ~ l n ~ s n s  
w a n ~ s d ~ n n n ~ a u ~ a u ~ ~ d a ~ l ~ ~ l u I f  ~nw.mn3 w u i i  ~~da~C/!ni.iamnislnw~au id 

wswi?in~~i% 12 &u/li ~~a : l$wal ip% 4.179 u i n d a l i  E I ~ n h n i d n ~ 3 ? u d n 6 f a u n " u n ~ ~  
~n4o~d~ndISwawln  10 nireiali aa r inu l$ ip% 2,633 uinviali ua: f~ni in i ; lnw3audn~ 
iaun'yni31da"~~3~~iunud~nd~~waw~m 8 <fs/b i~a:b?uira~$qn% 1,441 uln12i ( n l n J d  13) 

oinni.r'i~n-ii:w'il"m-iiwamauuwudau~~u wii 3 d b n i ~ ~ n w ~ a u ~ a u f ~ u n ' u ~ ~ ~ ~ ~ i u n u  

d ~ n ~ v i F i ~ ~ ~ i ~ a n a u u n u d a u ~ k u ~ i l u ~ ~ a u ~ u u a c ~ n l m ~ n ~ ~ n u I v i ~ ~ ~ u d ~ t u ~ m u ~ ~ d a u  

Liu&asi w a ~ ~ q n % a ~  (D) ~da~fiuu~~uu~u?"b~nw~2udn~faun"u L ~ ~ T ~ J L I ;  ~ ~ a t % l n  
w s a d n G i a u < u ~ n ~ ~ i u n u d $ n  ( n i n ~ d  14) 
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1. n i s a n n i s h w s ?  w (minimum Tillage) InuMuiinRnnriisnunsn~na~K~na$au~ri~ 

oon v i s o l ~ ~ i s ~ n d v i u r i i a i u n a  ?i'auuri?b?.n& (ripper) ~ ~ n i a ~ s : ~ i i ~ u n ~ $ a u ~ r i i  ~ ~ i h d i n  
huriilriwa w^Rno*osg~niini~~nws~wd;n?i'aon~udrnR ~ ~ d n i s l r i l n w s ? u  (no tillage) I n u l i  
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wawfinSauo-g~lutYau$n ~ ~ a t a n a ~ a r i i ~ u i n l u 6 a u n a  I Zauna 2 ~ ~ a t g a o n a  3 u o r t d u d a ~  

dsnnis lnws2u waw^~n~aunao- I r i anu in  n i s I n w s ~ ~ i I ~ ~ u i n ~ ~ ~ ~ w i ~ ~ ~ w ~ X u ~ w   ria 
d ; n h  ~ l d u l w  1 t ? l l % ~ Y l ? ~ i G l ? l ~ f t ~ ~ a ~ ~  t ? l l $ d ~ R ~ a i R d  ~ ~ M ~ ~ ~ I o " I I ~ M z M L ~  UU"M u"€l u 
n i i ~ ~ d w ~ d a m n i h w r m  

d a d  
2. ? % n i ~ i $ n n a ? i ' a u n n n  ~das~d;n~au~nu~d~n"buu~w tia n i s ~ % m s ~ n i v i ~ i i i t i  

44 2 n a i Y a u ~ d a ~ a u n a ~ a i ~  45-60 i u  vPsaiin2iui~ 50-100 n u f t ~ u n s  2nusriii$nna?i'ad6 100 

~ d a 6 4 u n '  nnnisd;nnn~auuda~'bn~'1wli~nwnsns n i s a n n i i l o w s ~ w l r i i i i l s ~ n ~ ~ ~ u U " w 1 i  

a t  1,546 u i n  
3. ? ~ ~ i d ~ W 3 2 ~ ~ ~ ~ 2 ~ ~ ~ ~ L T J J i ~ ~ ~ d ~ f I 1 f s ' d i ~ ~ ~ i  W R ~ O U L L M M ~ ~ M L ~ ~ L ~ ~ ~ ~ ~ ~ ? ~  

u a ~ ~ n o n s n r I n o ~ r i d i  D ~~aLfi~1~~51uuCu?%~nws~~dni$~un"u~n~a~d;n U R ~ ? ~ ~ O W ~ ~ W  

dnRi~un 'uu~r~~ iwnw~. l ;n  

F ~ I M M Z I ~ I  

inwnrnsmuisnann'wn,~niswfin~~~~~ua~~%nis~n"buuGw h o ~ a ~ % n i s d ~ n t u ~ ~ u ~ l  

nnni&wsau (minimum tillage) Ino'l.n"buiinRm~Cisnun~nrma5"K~na$au~riiaan ~~n'3 'Ldn 
it? (ripper) ~ ~ n i a ~ s t ~ i i ~ ~ n a $ a u i r i i  ~~Rjd;nSauIJi~Swaw~n~au~~niinir~nwr~~d;n~au 

d c c w  cc niudnG ~~uuanlunisa~ in l ;Ru~~az1%'1  ~ ~ ~ : 1 / ~ u ~ ~ ~ ~ n n ~ i i u 0 w ~ ~ a a n ~ a 6 ~ ~ ~ i l ~ m ~ n ~ d t ? i  
I S ~ R n m ~ r I a n i a u  w o n o i n ~ n i s l r i ~ w i n a ~ a ~ o " ~ ~ ~ o i n w i ~ u n ~ o i ~ ~ l ~ ~ w  uatanuanmzlw 
a i n i d G n 6 2 u  
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F-test rn31~1S vs 0 a ~ l ~ u * * ,  sique9hunn**.  d$aJvTur?* 

C.V. = 30.4 % 
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C.V. (%) 5.9 9.8 7.3 7.3 10.5 12.5 12.1 17.5 

wuiurm F ~ I L O ~ ~ ~ ~ U R O K ~ M I L ~ U ~ ~ " M ~ ~ I ~ ~ ' ? ~ ~ ~ ' . , ~ ~ ~ ~ L ~ ? O ~ ~ ~ " W I ~ L ~ ~ ~ ~ I J ~ " M ~ I J ~ ~ ~ ~  1% DMRT fl - 

pa dgn no I no 2 ma 3 dgn no I L Q ~ U  
~ ~ ~ T L ~ ? L I U ~ U  

2537 2538 3539 2540 2541 2542 

C.V. (%) 7.3 14.4 7.4 8.5 38.8 7.9 

HUIULHF ~ ~ ~ ~ ~ L ~ [ U ~ B ~ ~ M " L ~ O ~ ~ ' M ~ R ~ U ~ ~ ~ ~ ~ ~ ~ ' ~ ~ T L H ~ O M ~ " M ~ ~ L L ~ ~ ~ ~ ~ ~ J ~ ' M ~ ~ J W ~ ~  1% D M m  d 



d dn w U 

Vllndn 11 fiulcu available P (ppm.) Y O J ~ U ~ U ~ O U ~ ; ~  R O  1 R O  2 I1R: nO 3 + ~ J ' J P U W ~ <  

rf~"tN??D W.R. 2537-45 

rats 

C.V. (Oh) 42.8 37.7 35.8 54.1 39.3 27.3 32.2 31.1 30.2 

dn w U 

mlsldd 12 fiulru exchangeable K (pprn.) .uOJ~&~U~?OLI~;R NO 1 m a  2 LLRf ma 3 fUU'JPUWq 

l i ~ w 3 m q ?  3 W.R. 2537-45 

C.V. (%) 40.6 38.7 29.4 25.4 22.7 24.9 18.6 22.9 22.5 

HU1UIHI  6 7 ~ 0 i ( ~ ~ ~ ~ ~ ~ l l ~ l ~ 0 2 n ' ~ ~ r j \ 7 ~ 6 2 ~ 1 ~ i 2 ~ n 1 3 ~ l M ~ ~ ~ n " ~ ~ ~ L L ~ n ~ 7 ~ n " ~ n 7 ~ H ~ ~  H DMRT C( 
___f 
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n no1 no2 ma3 dgn nai  ma2 dqn ma1 ma2 ( ~ a 3  dgn (901 

I -+ 1 . 1 n m d n R  -m- 2 b i l n l ~ m h m a  -t 3.1dlm1nnumu I 

n?rm' 2 nqintp~ E I J~D~~~~~L I~U I~~LQU 23 UR: 46 R~aniudalf 6+~w&?bftalf 

vr~~l$ i] W.R. 2537-2543 
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