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W ITH modern methods of travel and commVunication 

shrinking the world almost day by day, a progressi'e univei

sity must extend its campus to the four corners of the wot Id. 

The New York State College of Agricultuie and Life Sciences 

at Cornell University welcomes the pi ivilege of pat ticipating 

in international development - an inmpoi tantt Ile for model n 

agriculture. ,Much attention is being given to Cffol Is that Will 

help establish effective agiliculutral teaching, iescach, and 

extension programs in other parts of the wo l.Scientific 

agricultural knowledge is exportable. 

A strong agriculture will not only provide mole food fol 

rapidly growing populations in less-developed countries, but 

also a firmer base upon which an industri;'l (onomly (an be 

built. Such progress is of increasing importan(e to the goal 

of world peace. 

This is one in a series of publications designed to dissem

inate information concerned with inteinational agricultural 

development. 

Up to five additional topics write to: 
Mailing Room 
Building 7, Research Park 
Cornell University 
Ithaca, New York 14853 
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Polyculture Cropping Systems: 

Review and Analysis* 

),n1lh ,L(m . Kass 
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-lll lilt thlI i t l ( ll \ ll \ c it
 

II'llnl It i d~ t( Is l l ",I ,Ishi.1 Ihlw \ It fill I11 \,It1\ .1lldt a, i l t l)p )II-. N" W il', llIt' I
 
,, ,
 

I11,1\ bvP p wl illabihh iilthi l l mct c l )IpIilt s l ti) 1(niil4t Illbc sol f1illit us I hllmig.t 
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Produirtion pry wlit jilpIj,. I'llt, [wo of 111olt. flops imolved ill polv(1111111v 
( 1( ( ill)% .111alca lot illc S.1111c 1('Ilglll (if time. Hills, a ( ollipal ison of be.Ins 

.111d Inalliol. ill 11111t. .111d Illim'd "I'llids wotild imokc a millpalisoll of a Illice
month lilt )11(). till (ifv, .1It'll-111MIl If Illmlo( if Ilin c. mid a Ivil-Im )Ilfll pok'( kill file. Onc 
s4dillifill (1) this plobIcill is to c\pIcsS \ IvIds pci 111111dIt"', pel tillil lillic, as Ims 
hct-II Litlilt. In (mic ItItII( )Is (Pillm ct al . IRW: kndiews, 1972: D:Jal. 1971).
1bmit \vI. Nm 11.1millpallsoll 'wilvi'llk L[\oIN flit- Ic (Iops. whl( 11it(-
Lcllt 1.111\ oloml %dit'll(olidliwils me most then (lot) lvwls 
%%mlltlla(d),116 bc Icss 11illc\ \%vIc Lzloml if .1(Illicivill fillic (it ille wal. Hills. 
11(ipping "NsIvIll, Slimild bc toillp'lit'd mvI Jill- "Illic 11111t. pclifld No 111.11illcy ;If(.
Al SlIhIcti It'll 14)Ill( saInc I)II(Iltions Sift If fit ippiom If has bvvn iActi w(cluly
h\ st \cIal ilm"Ill"INIIS (IRRI. 1973, 1971. 197'). stmia (-IA.. 1975: S.isnawmai.ll 
1976) mid -ics I lll()f( it-.IIINII( 'Isscs'llit'lil (d ill( III.tim. land liscs. 

Clop aliallgellivill 

Wiwi) 1)1)1%(1111111c IN pi'll II(c(I Im tilm mols \\JIIIoIlI of 
Ill(( 11,1111(al pomcf, ( It'll, aw listi'llk plaillf-11 ill 'I It-1.1mck 1,111doill fashion 
(Nin.ii It. I9t)7 k\ thlvi and 1 IIN()I). I9oh. RIII I ivi Ibet t4. 197 1, IgIli ii,t I I iINv. 
1971 ). althjutli l1wit, it I)MICIIIN all, s"llit'llilics climillilvicd 1.,Ilg(.I\ 
bv(.11l't: it I, 11111)('ssibil, Ill 111111,11c Illc I'llid(w) ImIlcills-, Ilsed Ill Ilolillic( 11.1111/cd
 
lannill'.4. st Itt flm .1 pkililing P.1flull! 11) list, Ill v\j)(11,11cills \%*fill pok( 1111111c
 
pf( sl Ill, a plobluill. allImIlL 11 fill-, has bvcfI '111cillpicd ill Still)(' c\-

Ill "till HIN Villn-ift Bunir I. mid (,oddaid. 1970). Whilt- milit Ic".111,11 1)1,illllllg
Imilt Ills ( 1,1 !.),lm ( 1111mal ills Isl\,111ftidtilli. slochalsollo, and \I.I( IIIII)NII,

197), md priliq), i%,itild s, wtiimvs timbic lilt-di-mi/Milln ( Xmlicts. N72,

Wi I It \ ind ()still. 197121. p)ktiltillt. Ill a It-Lttlltl p'llicill 111,1\ Ili (olliplulch

mck.%aill [()Oll 1,11111ti's S1111,1111 ill and 111,1\ alossol hvilt-Ills. SmIlas 
I)lf'%tlltl4)11 ,, 'pit'id (11 ind mA ing its-- oI 
Ithilm , Allollicl Litim (milt lhlllllu 11)[lit '111111(l.ilm )I
is 111,11 ill(\ li'll'ilk (,Ill% 1%\o (Iops Illost lallilt-IN llsv 'MMIlIcs (if
Illoic than l"m 4Hills. 

v\pcillilvills ]ill 
Lifflivis pl l( If(vs lifillu it d Jill and 

I lit 4)111\ %% It- 111.111)1.111111114 11,111cl Its 111.11 1, IcHc( Icd 
m If %% sm bc.111 fillmilles Ill [hr 

c'Isit-I it ( '11111-d SI'm s pitill lit Ill III lit it If-gtil'ilk plamcd ill IIIIIS ol%k Llifill-IN 
Alt-111.1tv of ( IoNN lims 111(h vd. Ihc If latm. bvII( Ills (A Illis f\pv of I)Ijl%( 1111mv 
was Jill- stiblm ill .1(onsidt I.tl)l( .1111ollill oI It"caldl ill [Ills pt-liod (KIIII)c\ and 
Robviis. 1921, 1 ihijidgi md lichn, 1921, A\ics. 192"); 1Imkleman vi al., 1928;
Nh (AcIland. 11,28 ( Mlmid, Ili io. Jillm I), 19V)), Nlm/c \ JcId%wcIt. olit-11 folilld 
to Im.least letim cd !)%pl.illiflig Jill- S(j bcmls ill IIIIIS Ill Ille SA111C HAV ;is III;Ii/c
kinn- mid Robeils, 11121 . \%it s. 192-l. 1[.1( k1cm.in vi A.. 1928: Biown, 1935).

1)ot, be'llis. fill Ow ollif I .1pp-mcd to do bcsf whell (11illcd bl-mvell Ow lows 
o( mm/t (kmnc mid R,)I)( 11,. 1921 : I thei idL v mid I lehil, 192 1:1laf kh-man vi 
Ill.. 1928: Biowfi. PH't) ilthout4li W vs (1925) (fill not lind dik io be alwas 

?1111be 1"S, twithilil Illatt 111f,%ellilway: S(hillitt:;(00) and miya(li.

lift. 0, jimpirls 1plahil I lojA 11,11/i /lit, ml( lfwallabillIN, (it till' /Irfil,
 

111 

http:S.isnawmai.ll


(if plain33Ig w3.(33i3I13 333 (1(1( 3 
p)os3iion of3O 11333333ic3(. Most%13(313(33 idg I 131333 192 1, \1( 13Ilm,33, 

1133' (ase(. I 1(113 . i133' 333('313(3 to (ml('43( 31113 

jI 11333(34 an 

'1928; Od,33d, I(M'O; Blown,'33 ((3333 c h((311% pla.ming33 1(31(13
1353 3((033333'33(3333 

and3(sofbcl3(,3 3ll 3331%', 133(.333'it %%(331id 1)1(31 l,311('33,333 :113(,3%3spIci''l''' 

I133it I I II mIm- 13.3413(m% I3,3kc l' IostcI j33 33( '.33% Ill.111d ' IIm IS c3I3 cI.3%13IIW 
(1925) and13 1'3333% and33lItidwl (I121 3333333'3I( .311(3ndc33,333athlls.1(3.3 

."33313%('(133(11% I1,1%t- shown%'3 ,3'333,33('f 333ms' ()I '33333%(-'%1334.3133ills 34cm3('.3I% 

'.133(13 11(c 33(3! 3 (3) P1613'). 3(Jj3 Asti.ass%%333 p t(('.'.''IN'.(,om33(33334 1331333ppnt. N34%.,I' 

1333%vI( (1asbvlc till\3( 3lopI'I''t ('1.1,333333 sfill. 
j(97,"), fin flppn s%s%3('333333(%331'. 1133.13/c, 3333c. %333341333333.343(333333133(3% 
thoug3h3133d j('3 1333133sd.%3113 .333)!! .,m 

I((

li133333 33(33 3 ('.3%, 1311333il ('3 .31.. and3( [(33 333,3/3' issi),%'(( d %%lilt1975)i, %%.',i 

%aijti33333% cs (111A . 1977)). N133n13,333i mid3(Misia, (1!))7j 1(3333( that3 311333 

ofit %%-lilt'3(3 .3133,3333il' ((('3'.'. it)j31.3333334 1 (43333 (.(illg v13v,33 333 %%as3113 

of1maim;1/and3(1133di 333333' 3 (:.I, N331> 
33311331 iI o 334'(3 Ipi',''. .%''I igili(ail ig13('3 lilt-% we.33c 

133. K'.and3 N 33331(33 malle l33(133 , Mg.an 
e .331% w3(133 133333m(3)l3'( 

113,333 inI %,3333( low%.IHe* a3lso fon that33(%3i (3(33%'.itil 131.3333( l133- soil3 33111~l (\ 
3131d , 1ig13('I i333ct3 opn 1113,333 IItNO() l3'%('1%%'('I w..ith 3311 m3ixed'(I3loppin3g. 

197 1. 
and3(Don33a I J33('%'331('itc11.31 p3I (1911) (193 c%.[(1(13('c 11111 33i33 j3.I3IIt13(3% 

dIid not3 11(33(I \ s(('3 33 3 ('I.13I''3 33('g313'.'1(1.11:11313(3'S. I-\ pc?' I333(333%\(.Ic dol wi woIll 
spc(( 33%. 13333(3(33 e v\3(1(33l(3v(I13(3n1 1)333,1(3313,311(( illc3standc.1( IlIc ont13%wa (1131U(.3 

of31333/I' and3( ('.13(1. N(3o3ci l I!)I960 3333dIiI Ic'3('1( 3' but'%'.''(''., I'- .iils 133313ld 

333,11/3' (33 gl(3333(133(31 %'ichIl' ('.13(1 g333(.'1 ill AII3'l33133( 333 331311331lows%' 33%3331\((l. 
33311( 333 s.\g3333d and3( I'.%v'33i ( 171 to3 1133 ig13.333(,IiI33(3(('333itml 333.3 .and3 

13'g3333(WAI ll '. Ill3i ll 3 133111133 33 1333lo ws \ il 3(3J3aJli l3 3.3%3 3 ()I3sa in t.33 % (I(33 

33 l l 1(331o'illi 1303000 3313.1e 1)313(11(33c 
333 3313/' (1 3'l3 333/3 .(t1 I13' 11, '*.s~~ 31 d33333('3%.%,11)( 

ill'1(.l.smilI'hv i. li( I9, l. plants 311 
of 3%ecallll 1 .31(11~'ll Dahl( 1.
 

It 13most.333 bv333 that I 10.33(13)n13.333 1(c lc ''.(',
3% .3elo J333j331.333 pJ3(' 3.333 II 

pl 1y' 331331' 13 1%is .33'I .31 p31.3ll litt('(I 

1333313 in a313311.311333 133%V% j3333(!333t.3\3133 I33333.33I3 lilt'bv1133341% single3 ('.31 l 
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111( to Ill- %(-I% 
Ak .11lox% 111.11/t. popillallolis Ilowc%cI. with 111,11/t.-gi oil lidnill Ini.xfoles, vields 
slacd illc sjmv it %allollslm%ollcillallons, so [on" is dw saille polittlallons wcw 
maimaint-d (IRRI. 197V H I % ( 1971, it-poilud III'd 111,11/c %it-ldt-d signill('11111% 
III( )II. %% ll(.Il I flamcd 111 .1 licl 11,11c Io%%s ill) uf lolls It-glillics (JX)Iv Ill hosh IIIII'l 
bc, I I Is. %'1111hratis, do val I pIg(.1 ill lwas %% Ill Ing )111 

Iwo spe( ics. 1% 11st-t-mcd hi'llef u 1.11fol u c mixitilt.s. espn i

111.111 Iwil Ifl.1111rd Awl 11,11 14 -
Im%plols Chw ( P)T)i wpmicd i,'Icalcl IcIIIIIIs I)IIII( Ip.Ill%doc 11) hight-I Inal/t. 
NIcIds, %% I Im%ill ') lims of sm1w,111" 111,111wilcolicit Illaim %%,Isphillrd hot 

alicinmcd %% 10 oiw, ()! s,)obvms 
Illh-14 lopping rllc( IN11) bc IcdIl( cd Is Illc spri Ics Ill-( ame Illow 'Illd Illoic ScIm
lalud. Illicit lopping 111111cl and N'll"1111111 %%,IN bt-11clu 1.11ill allcilllillig dollble 

2 low, (if maur iih kndivws ( 1972) Aso found 

Ics, 

Ill%%,, dmn NIIIL lc olics 111,1111ing Im%(if SwL 1111111 IAo Ill Illillct ill( Ic'Iscd
11114, 1w 
111111cl Nit-Ill bill du( It"Iscd swt lltllll %luld P.1111 '11)(I ko)l.l(ltll 111160) loulld that 
(()(fill) NIcIll, (it ( lcaNcd 'Ind glotill(IIIIII %Idds Ill( Ic'Ist'd is ille IIIIIIIN-1 oI 1()%%s 
Ill gioull(IIIIIIS bcI%%tcII tolloll I'mS bc( mill. gicalt'l. IIIII mulall IcIIIIII., WVIC 

hen .111vinalt (I %% 
CIA. [liciclow. phlllllli Ill '111climillut solgic lims Ims glcll icillills 
thall ollit-I Illicit lopping pallcills I hc 41111% to Illc Ic

giclic"I %% olic lm%(if Iolloll ilh (onc It)%% of q1ollildilills. Ill qc

(-\( option 'llyc'lls bc Ill 

st"M 11 of INIll"ll, Ncgl and I lip'llhi 119731. %%Ill) lonod slighik Inglici %it-1(1% of
 
111:111t. and st) bralls Illtl 411solghtlill .111d licil Ill allcillming
 
douldc 1,1111t I IhIII s1ligh. I()%%,, 

Plant populatiolls 

I hc phill popul'illem used ill I sllld%of pol%( Illitlit, 'Ific(ts hoill Ow lestilts 
oblaillt(I and Ill lolllpallllt Illcill lo pille il.inds (Doll'Ild, 19113) 11 Ilic 
pol)(11,111olls IIs(d Ill ptlic stands it(' not oplillial. pol%( 1111111c 1111glil .1JjpcII to he 
of gic.11cl bullcht 111,111if 'I(Itialk I-.. hen if dic imemigmms kill-%%- ilic P111C. 
Simid popol'itiolls 111.11gl%(- rI.i\iIIIIIIII %it-lds. illc%%%Ijlll(lli'm. ill) wj%oI killm-
Ing wil.11 popillallons lo lisc ill pok( ollult. N1,111% (if Illis 
diffl(II11%, (olliblilt. Iwo NJ)('( it", Ill (fillvicill plopolons m list, I 1,111gc of phill 
populations ill 1)"I\( 1111111t. c\pcilinews If-%.ms Phil. Willi-% mid (N io, 1972, 
Rctld\ and Cliitteiicc, 1973; IRRI, 197h 

I It(. c\It-IIsIo.v c\pvIIIIIcIIIN tallicd oul In IIIc fillcillalionil Rill- Rvsvm(h 
hislitilte 11,1%(-p1mided solliC illsIgIll Into ille vllc( I Ill phill p4q)III'lliolls ()It 
llolv( ohoic (IRRI. 1973. 1971. 1971) \\'lilt cithri mm/c mid So0wills oI Sweet 
(oIll and lilt IIlqbcalls. Lilt4f-I dIld INI IMV% ICIds SIT)d 111-1is Inalm. 
1)(11)[11.1114111 o%-,I,,III(Ic'ISI-11, (111%cs ichillig dclislio, to %Icld had plat
ligalk On. sanc sh.1pe fill III'lim. ill 111oli'm Illillic ol Ill poIN4 ullim, willi Ict"Illiles 
(IRRL PO L (bi IllC ollit-I hvilclits ill I so.\ccl mill-monghl-all IISSIN 1.1-
Holt It'lli'mild will'Illahk ('111SI.1111 11 .1 1).Illl( 111,11111,111,1g( Illcill lco.cl whell Swerl 
(oIII joilml,1111111 %,III(d'111d mong pywhil'ill (oll"I'llil IfowccI. willi 
d N%CVI MIII-S%%I t*l 1111\1111c. Inal/c p(q)III'moll JjlI\cII .1 glu'llt-I loll. Ill 
111,11,11ig poki 11111111 1,11. plob.iblo. Iw(all"I, IIIv glimill (%(lus 0 1111.Iwo 
spr( les mr1hplicd luss 111.111sw-l I mm and imingbr-ins (IRRI. 11)71). At I (()It
S1.1111 IX)pIll'inoll (A Ilco/c '111d LIollndllllls, 1(1%\ '111.111gi-IIII-Ill" had 1111le 
elli-ci (ill iclds (IRRI, 1975) 1 Ill- olniolls ((Ill( 111"Ifill secills to bv 111,11 
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plaill IX)I)tll;tlioIl be(ollics Illost (filu al wIlell ( ollipt-lilioll ICS
is gle'llest 'Ind Ilial IlIgh poplll lll"Ils "'ill llll('Ilslf% (Millwillion Not man 119711
and I.cpiI/ ( 1971 ) hav g( ncialk bound 111,11 Im leasing p1,1111 popil 1,11lolls Ill
wases the b"'IfIlls limit pok( 1111111c. bill 1)(1111 of Illesc 'itlillols IIS() IIScd a IlIght-I

Iliall Illost I'll Incls Plm Im" .!Ilil sit( 11it-stills %%ollldbc v\pv( Ird lindcl Illost.
olldillolls. WlIcIlicl (oillpell1loll Iloill I (fillcivill 'pr( Ic'. is mole I'llIliall ( olill )(-lit loll It(ml IIli, S.1111c spc( Ics IN-111be (list tossed lilt )Ic fill INlawl

I I;li/(.l (197 1) has 111)( (1Illicc Incillods of (ollibilling pl.1111 popill'Illolls Ill
pol%( tilillic. the I, Illcillod, whell. (-,1(11Sion Ics is plallu (1 11Ilic smilt.popill.111oll as it) plllc S1.1ilds. illc Sill)Sllltlll%(- Illcillod, wlicle Ow total phill
popill.111oll Ill pille slailds .111d Inimilles is Illc sallic: .111d Illv "clics,
whelf. a of indm(flials of ()It(. spc(ivs is It.glided 1. livingc(lilkalcill loa "lligh. of Illcollici Spv(ivSIIId

10 dulcillillic Illu popil 1.11ifIlls Ill polmillille Sullolls oblumoll" (.111Ili. 
 I'llscd it)cadl of Illest. Illcillods. I lic addlim. Illedlod 1%111plob.tbl% It"'1111 ill 
too high .1 popil 1.1111111 Ill Ille I lop 1111\11lic (Donald. 191i i), it Is tiilllk(.I%111.11both
spv( Ics wIll be .11 oplillial poptil.111olls Ill pille "I.Illds is Ill Ille sub"111111m.
Illcillods. and illv (In Isioll (if 111)%%111.111%ill(ll%idli'll" of olit, Spc( Irs dit, 11(jima
It-iil loolic ill(ll%IdII.Il of .111ollicl is (olliplell-IN albill,11% %%jillotil sIIIII( will c\pctI-
Illellialloll to (III(III'lic 1111.(ofillwilliml IIIdv\ (Doll'Ild, 191)31 NoncilicIcss. lilt-Addilm. IlIcIllod has tl',(-(l b%Xgboola mid Eicmi (1971) and 6% Lans

1111d Siccilliman (19Q): Ili(- stibstillilm. illcillod Im and Willillioll
(1957). Gimics 0962j. mid Dalal (1971); while Olt, clilem Selics was list-dImWillt-N mid ()still (1972) and Osim and Wil!vv (1972).

Hic I I I cI I I ods t -I II I I I it-I'l wd b%I lai/el (197-1) In no mcmis itifIti(Ict I aI I iI it Ise
ust-d b% Ilm-sligatols of pok( Illitile. Some appeal to ( milbilic spc( it's Ill a (()III
pit-11.1% albItI.11% Ill.ifflicl will;,- fallels tIsv whal wotild appeal lo bv .1 Ic.1soll'IbIt. 
plaill pol.tllalioll lot IIIv Inixilliv. Whell (Ill- (-fft-( I of pol%( tilillic ()It onk one of

Ille s1w( iv; ill Ow Illixillic is (if (oll(vill, 
 as was offen Ihe (aw with oldel stildics
(d Illaim-SoOvall illimill-cs, dIc poptl 1.11it ill (if ()It(- %Ili-(ics Icilmills IIIc smilf.
ill 1)(1111 Ill mot tillille and 1)()I%( IIIIIIIv whilt. ptllc slailds of IIIv assin iatud Sp.( ics
'lit nol glown. Alldlews I ;!)I-,) dic population of both spc( it's Ill Illc
 

bill Jso im Indes as licallilvills pille slands glown 11Ilit. Inflitt-d p)pIlIt
liolls. 11111", lit fccls Illat 
 ille elle( is of tollipt-lilloll 'Ind popillalion (,Ill bc tli,,
linguislic(l.
 

I'llc lilt-1.11111t. ('mllol bt, Said lo 
 plo%life Illm 11 guid.111(c fill Nt-l('( [ill". lilt
(()11(-( 1 pl.1111 poptil.1liolls N-voild indi(aling 111,11 !It(- ( hout. (.111 .IqIIII it 11111%
.Illc( I Ille It'stills. Flit. applopli'lle ( lop (It'llsifics 11) tl-,(- plob,116 dt-pt'lld 11poll
Ille spc( ics .111d illanagcInt-111 Ivvds imoked ill III(- c\pt-lillivills. 

Advanlages and Disadvantages of Polycithure 

Mam (faints Ilme bccII ill'ith, lilt pok(tiltmv (Akci. 11)1!), Antliews, 1972:
Willc%and ()still, 1972) whilc ollicis 11.1kc It-guldt-d 11.1%a Iladilional platli(v
Illal has no plate it) illodcIll agil(tilmic (Giiint,, 1962; Noll and lxwis. 1921: 
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D)I~IlIld 1963:). III 111% S.( f 1.II a .4111 II)lw III hv Io,4hle if ) Itcvoi'.' Ihi v~pc I

1)4411v 


fill- 11)1p4 .11 I V 411101 11.4 sla ,I ('ll bv14)14%. p 


.\'.ua c%1' J44111(-(l 11%41 ) s'.Iil14 it4 o! :v,( 11 1 44 icds p114)(III(411% 1 1)d4%111
il 1% 1)4(lt I 4141.1 44141'. i S'i f I %4il 

I( ron I noI v ri(fl. H Iit/ It~-li t an ''d~ 1u4% d~I i%)'1/l it'1' 4. 

As has. poII1 I wit44%4l 441% J)()II ttc1971. i fi. III' !ille441 . 114 ( % il 44Iop%i4ld
 

I(I ( 1111p,11m 1( 4.1111(111% 1114m14'I'.4'41 () %1(l iil lops.
% 111 N44I4',4'. 1 i ' IVwill
 

(lis I)4I14 41441 . inilim nII c
cad Il1414 ji '%itis 14.1141lhs1% Ilo. I l( I aI I )1%-I. 

D141144Illt I'. .1 h'witi .istln il .s.1 Iol cnow ial ii o(d~ Iti p i c\ 
luon%cc1111111t. I,41 %4'.lI d l I111101IS)lop(pilg (1i 444l 915 'ci% 1963; 4 

11,i.'. c 4h lola i ) (!72 p (Is m -d l[.it If1 9 luit l int s. cn% I lic. d Il%i % s 

() lt 11,1 %' JII) 1 ,111 ci .I ,I s Im I1' ()I "I n)C1 I4Ci,4[441
it %l) 11.144 it4I ( Sign Ilit ;fillIN de 


h.% . ving I ' i 111 I 1 5 114 I4 4%p mt41 )llI Siv 111 C\1II) Il 11 %
s I l l 411111/c 

wi 4cIlit 1, ullic ill)'. I1l it- Is of4 c 'mv vx?I1lI-I'()p aIt I No 3 lI ,441o4hswt-1

1411'.ll4Ill44.a1 d .44 41 ..1972a i. : gii and. a in pl)d.I 411 ii11 lI.
 
1%''0 4.4 ft.%% plI4,Ii/4 %c4( pt44.14'111 ll11,1 li
%v lt4 I-pe d l l1,het sille1114 fll(. 

l44441114 u. l111ow (,l',1171/.I (CI.%4, 4lil-d .I14,)lx. lig ll ithe i14auc Ill 

Ike~u1. ( .11141,'19251 72 His )f 11 /4Ictli , mit I4II( N as NaN -18 4 14',%44 P2()I 
-is %44 114 4%111 .341is k l 1414114'pp -i'. l44414'144'(iplil H 1144 1ll44I, was 44-vad4', . .41141i 

/.%tls%%~ fi 1114'e.441'.d , b141 flI . two %I,Il 444li4ill ii1' lI 4 lit- 14444 ll,ill l4% 
1114.I\)l and14111'.1411 m 4. 11141)11 41)11444 l11114111441 ill)1t- .m1%~t Iih- i p.4411111' 

1%s fl. 111 til-if Il ii Ip 4d%% ()441,1 di1%114'ItI)1'444') I'114'1 4144 ,1 1i 
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'si ng.3(11 3(1%I.113 1111.3 1.3., I 3.333g, (19H)b 111i1.igI~gii.san
 

pvIs: ad c
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:1tut andtz swi .\ ll I.t dIch.iI teithuwellll Wit h ttI c ptoht'losI .l . cii',tI, il ju 

lions1 0n I 2(1 gciIcil W hilltun ttiats Ithan 1.2 itAlkti fxbydkew.tiuIm IV 

,tIlat utiti ,nulevels t tNitll iaditti' at %(-it hligheu 11 Ri oh icitljit ii ci 

a \liliual tt Iio p ( bil itC~i 11 unq(it1(1 NcwallIWas,.icat2i gI%dIth W;haI, 

SIlltibcIc I'tht)liitci 111 IIvP.It 131IlIcp, Liigtiuiut-;ittt llltt. tatd 
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levelse to bc the (,Is(.; 11111lit, was winking wiid] soils (d (onsuh-I'll)k 
I(Ixllll(, Illan I'd/. 

Nitrogm pioduction. lit the %iv% of lmllscls 1)111)1 1() 1910 Ilic 111,1111 
jtlslifi(alion lot 11"Ing pilmillilic %%till I lci. Illllc 'Ind 11(lillf"1111 I, %%,is 111,11111)k 
IIiIIogvIl to Ilic I'llicl (hpillan, 1912, hcd (-Ial , 1932, \i(.Pl 19H. II)i,? 'Aikm, 
1910). As 11ICIIIIII. N pimlmlimi k%,ts mc.iNmcd nimclic(lumik 1), ii(q) mi\itil(N 
III vailivi imik ilimi tc(cmk \-, imcw-is (I Ird uI if . N12. 'siml, 19;i 1113to 
oI slildics pmIIIIII mill, in assfn I.Illwl (d h-14tillits'llid (AII 
(onimn inim- N than ciili(i (till) III pulf-slaild ('\(-It lllfmt l' gl()p \11 Id, 11(ld it,)[ 
bc Ilighul isvvcIII dricillillird wd% Ili)%\ Ow 
(cle'lls m 111(1lci. Illtlvs %,is.lllw cd b% 111114 11 I'll I 
1926), Ihis pomhuc pimidvs lildc Incasillullicill (11tt)lll \ 1w)(Illm'm '111(t 
11)(Icasus Ili N (milcm (dicii ()((III Ml(n \IcId" .111d (11% 11 
w(Imcd, (hpinan. 1912) 

Allholigh Ihc% onk pciloillit-d pill slildit-N. \1)1)1)4 and R11111cl '1002 (Ild 
.IIICIIIPI to (1,1111% !It(- eflutts (if mottilalmn mid ipph(d N 4m \ liviiim In 
4-glillics 'Ind l(glillic-(cit"d Immoics Wiihfmi applitil N 
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()I %%ithout inwidmion. Wlicii 500 nu (d N %\.I-, iddcd pit 1)1)1 111(1111\111t, 
MIIIIIII)Cd moic N than cidict spv(ivs Ili poll. "I'llid %\1111(nit \\ Ili) 
Illo(tilalion. Ifics(Owalls almll. mill,1111(d Illmu N 111,111 1114llli\tlll( \\ hill WOO 
Ing N wis addrd IWI pol. IIII Illivillf. (I)II1,1111(d ilwil. N 111,111 clill(I p, 1(, 111 
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higliNmim-ni(d b(iih Ili(- imi, olmll 'Ind Ilic sml 
sit)((. 1111/4)b1a spu(Ill( lilt miditalls %\cItII(II c\p(,I(lI I'' bc 1)1(,tlll III III( (Oil, 
list-d fill IIIc slildic'. 
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wilcil N)III ballu\ and p"Is \\cIf 111,11111t. Ow IIII\IIIIc\Itldcd 1111,11 ss 1[[lilt111,111 
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333.3%I'l 313 I\ ll 3.31333f I II(3313333 3 fitc3 313,33of333133 

1 (I9 13333111,3 ba 31om w..ili pea's oKt 11v3333,333 .111dN\3i3L~h 1 13,3313333%' 333 pots'' 

1)3,333%%331313313333333N tha %%licit gitiwti'3 dfmc333.I 133' 3o33,11(i 313)3 N1333\3(333 aic 

131,133 314)11 3433 Ill33l t ',.t33(1333 1313,311 it33si3331 il3vo31i3333g('3) (1(1 (31lifev'3i33'3 
Cli)II .3 l-im - 333.33MI33, 1:1111,3331d.two'' ( WPN Ill Pi 13 ,313 %.(I31,33'loam.31 	 t(o'.313( 

800( k~g ia33d I 133ia J31' .and3 1001 'f153((30.1t,331'.ijk 131333'I. ig134 k~g13,.1 131pl'~

(('333 II had3!hit33it33,3113l, .33i 33.3-J)3'. m3i\333 that3 3%%i 75 3338') J)3'3(3'33 Iwas3' 

p)33)31333 1( w (133
J Il'~~ (\'3.333333 ,3,3. I133.NMild33\3 1.'3131( 331333I 33 '.3.3333! 


(PH 131333333!Him. t113 333,3N im(I 31(333(31 Ii 33333('(31133'il 1
11~~ti1ilu .3x 

313'loi. w3133333llfit,3',It'. 14333 

il q'.' 1113'II 13333jd( 313'33\33( 
j)333J~33 \33333 t 1313,13111.113 (d'331333 33,33' o333 '.313 i433'.'3 

d 331\t( w %i .33)I331 N Iif3i33In3 lit, Ill3c was 

.'NIf)I \31 It .133) 31 33 itlti Iliat. 3 133(333Is,I N33'..'(3333'.%33
.31)133 atI3333 \\ l~I 

itIItI.33 Il I.3 ) 13c)fitI3Iit,3' l ic333 

is If33.1113 33 (33ll
313.3 	 3%' 33\ 333 l(~ ' % I bill'. I)3 i m o 

M adholk 
i 1937 k13333 1wkit,3 13 m3'. tI)o 

t f I I3333 	 I If)%.(.\ u. , '(110)NCI331113 333333.333333liiI s I..)1,Ili13.313%343fmI3, .131)13i' 

11313.31 .11 h'. 	 343333it)33)31333\wpitic331333 13,3-0 13 kpi .33333\3133 ) 3 33%.1.,%% ('I 13'. N 
313,3331333 ('.33 bi333333333 N than3 %\. g43)%''3k1was3'3433 ikl333u 133,31 d.313 

.1, 31334 33 137) bot)h1 N and31 (onivni33 3)!1(,.i\ 3'f t3333'.33k. illit 1 found(that3 


3)o 3313 and 3'.Llkll%I 333 l('.3%3'( %'.'331 a3two'
 
133 m 33333 

.3333! 341333 b% Illi(it lopn g33)333(II3333% 
'.33(%%1133i11i3 33( 33) ''silts' Ill 1)(1.334.1113 i 3113')(if311'g33333v'. oi 11(oiiis33 soewa 

pJ)i.33
 
th 3t Nig33 3,3total3 N tipla1kt,
Ili(33313(33 


of3 I IIII\3 3333'%\.3 10kg 13:3, 13'1333 s(c)333 i33I3fill c
 
K,tssmii33 .mid3'.33.33(193I7'13)331 313,33 

\%13i 3333 '.33334.33333113 I-'.33334133333 


s'3,333!'\%,is I1( klg 13,. 1fills 333333,33'' t13,3 the3 333xit. 1had3
(31)3,3333'3 33)33 '.333it 

N '.i ()ill\ 137 k~g1. 3ofN 133l'3i c apl13'3 No soil3 dvsmpnon %'''3 i4%('13weic~'~' 

'.lit3333133' 
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gi'vl1, K,31im3' mid( Bod3ke'3, ( ~ii, ('.1333 IItt''.II19731 l'pom- thm 1%VtIf* Ut)gl33t~l

gclii'i, 1113 N 3)1113111III m m1133 u ]i3 ll11 1 I 33(13,Is.11 III 3313.llp.13m
(u,11' 1 . (d~ip,3'.' s 

011. buill'.33I 13,11 S'I Al\uis.Iili3. I )t~I(37fInau pitdiI 33.3'.,i 33 333 

M 111 11/c~331i' d III1,111cill.fi l 8 '3'''.1 1m33 l IiltN)1331d im 11.1'..imiti 111.31/t 

(n Il13o311 '111 1 ig 1133e1 3''v1 (11311111 lit' 1)((3 l p~it'3 %%I 111. S1111 313I'. 31'I 33 ('X1 

II1311c [113c1III Ihcl 11133'> tlI 3111113',11/c131%t(k 11113 3II 'li1Imw 331i ptgcim p.'' s'.11 3'.)'

i1113'
11131131i 111 ,ll mic m\I13'' N3 Ikn1'41113'(lift im1. I I t' II'l' 3 .31 11( l1[133 

1810, 3''. 2'.1033 [kg 31 ai/1,i 3. and' if((113. \13I3 '11 13313'.w mil1314'im 11 Iltm. ~It'll]11
311311334113- III III 11c p,3 1113'111 '1111hik. 'l .333 3319 I titind3'' ihm' fml1'113'3'.' 

11,11 31c 3 .i.lpI l'. 31,11 11 'Im ) h m113'N3 Ic.l'.0' 1,3'i d k18..L ,II((lt 

AIl3(mcioll ehc ldal dIge'il Pll betnt(ii?.?). INi mttINI. Ill. 111'. A1133w'. 31 

13i3nding ,11.'..Ic Itt' fil'l'31ili(dlt' 11 '. 34'.1331pe 1' 13-.33 [33c.31(i Stll Il) IppI33cd 

11, ms3'.)'. ~ 11331(fi 197613. AIIl ig c I-I cI I -c1(lv s I d il 

(if '.Z113 lilt. -- 313c.I311 3,1111 131113331 3331(g(1133(li.3 ( t 31 Il331c \ 3 1 3 '.11 . 11 11 i'll31t31. 
('.33' [l3'3'1.1334 '.3311311) pi l '.13 'Icgilc III113a sign ll(1 11lI'' 3) 11 43' )3 33w,31'..i 

.11131 .31Illd3~ lt, II,[[ lim.3'. 113 11. 3t,31' . 111'1111 1331133113333 I'.. 1331 33 

11111s 'lidpI~II I-g itlu 28ilic w L sc 
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I3 (I q3JIN , 3 3\111'31 .111 '3 I Im I I ' sta. (IN(of 113.N3' IIm 13333'33' v pea) (1 o3, IIswe3' i I I IvI ( 
'.,31. . fi ( 33' 1 I D N I3at 33333N 331 i I )t 

333 3,31 I'll3333 (if pltiil3 If(-31)1 3333 

I3II31I31313(al3133)1) 331m334333 wi333333) .133% 33 
P'roltein /)rod4di033. %lost lo[i plowi33 l base),d 

h%'.3 3 )3'1,33) and1( 313333'13), 3 i33333I3 

poill~''' plditil s'Idd.)31)l 1g'1113111311113311333)13J.3ipa3333%s 33 33333.333j33313i33. 

I t-cl In3 omt1) 3 .3r1' J1331'33-J)113d3I3~lI 3.11 I'l.333333% cw.'3ba.3333 33331If33 upon3 

3(131)13 poln 01 313 33l( \ and3 I). .3'7,33 an17 Sil
3134t.'I. 19.71. Dl).ll 19)71. ( I\INIl\ 1. 11)71 II. 19I~71). .and3thus3 lift-%. 3333331 
%3313%3,33333.313311331331(1013.3333f N\ 1l33(ItlI3333133 f 

ii'y 13.133313dMism33 .333(1n 

hoiI l 11'3133'1333 131 33133h1(' 

phlx fi it' 33331331(11331-t1333ir111)3(3.3.1III 3,333%3 31'31)lS,333Mw. 31r3c 1)3 

gi\ (,if 3N'. 111 .333id I c%\. ,.19.2 1. ( )3113333. I3kii. ILit3 k1cman ci IdI. 11128, 113.313 lt. 
P1')32 

I If .3133I\'1.- I I I 33.3 3 ani.3 and331 c'\.I3s)11921 13331in3v3I3II3lci N1d i(131(Iit3333em3If.,\ I % f 

I3I ( (3333t 3133 gm1I/ I li3t33 % l1.33( %\133 3 343333-I
313 (ifsILtt as3g3.3/3 I hu 

I3 '.. nd %i'3\ it ( )d11,333(l 1(3if3Ind 1313.33 1 111' ) 
3['I (33 d lt311lt I )3% 

ItI II cst ( 11 Not, 133,333% i 1913) 1n o333 (1m3I3if3III 
333.33/3-%33I\33,33 II j .1\3% 133f3m33 313ll3 1313,331 ill333-S3,3l sm bls.'33\1 IIIc('% a33 


loi33 plot3 h\~3313333\1111C. 13311 333333/3 l.13' if%33
mill~~'11% ( h33.3% 1,13lift ' 3333 
1)3.333%.331113.31/t' ..%\cI1.11111(1 7" 313 "3333331.331. ( 19I25)ll 333Atummc,33 Ill, 113.33 1333 
1333331 i33,3 333 '.333-113.33/3'33,33 13'%%lid thilpll-Nfl s. 1)33313333 33333 313,333l 
smhemI)(' hil 13333 313.33 %333 11.33 1333333333,33 -stand 333/3. kI('33.3 c3 if. (19~.28) dim, 

333331) ocll'Id .333)1 ,3113'333333('3 33133133J1nut3lilt le ''''l In'i I Ill3 dt 1h3 333( p 

3133'1)3331(3343 ll( 3133 lltploici'i (it 33,11/1--'.33 bc13.3 3333\33333 '.3c3c 1433.33(.fi (of33 
313333fli11113/c,14/1m 11333 "I 33333-1Ilot 333,33I33bal3a. 111333333%.114131c3 333333' 1333I\ 33cm3 
Ill33 %3ats Il%.j , f3till- I111 .1133' .33333 33(,33 \13334333333 
\'ilq34333. %\313331) , %%.isL3% ((I,:(mi1933 

Ill3' ciii l 13433333 W est(3 

,3)3)3 )'331 )133,13333333l 43(. 301 It333 

(133)3334 33II)' Pt 3333333 if 3, 3/ 1)3I 3 IIf1133333 \%if13 sm e1313,33II , lit ("IIIln3 4 I'l loll3.33(3 

I I appeal" 'I lI133 h)II f i, l i3tIll, it J333333'33pl33(133 33h de3. I)3 will3 I,31331333) 33l33333e 
pel333 3333f1)l- l,I,' (If( ,Il 1 iI" I)'.43II '3 1)3 Il3l)I to333333'-slai33 N33\ 133,33 , 333331)'.\III I3 .I II ( 

pll'~''' Iplodl'' )1 %113 -N333133,333 %%,is% 3,331)1 b3 1333313313 3 131,133/g 3333\3)333 i31'333 mI 
1133l 33J'3 f 333 tII-s 33 3/3 (III 13 331 I 333333. 3 I itIc 33 1 1 I' I f I) 1333 Ii 3\333 

giati c'\(t III lit \p3 3333)3133 (i1 ".331 ind33 s(33333 )1 lilt313 mid3 I t,\3% ( I!921 ) 
J3133333333311,313 33I 31s33b( )ll,33311us 10)(3
 

,\lot(. 33333 33333 has. If33)31 )I w )33'3c3 (oi3,33333'31 ill vd(IIb~l33133
11)k 3333 ' a p.333%. 
,\lift 13,33331mid33\1%3.i 193, i('j33333 1)3ll p 1. I311 333lld1311133 )(33'3 il ilt.i 
was3 I onsidc13',O131 33) (I3%b\ po)3 333333c fill peas' allil s13341331J333133 333it33.3331%\'fill 

3 333 f3331%(33.3 33131N%%ti .I%33343.33 1111,31 Ilolit li333 333131133 3133333'c. plwl 

31)3)33(33 pI 13,3' '.333Il1h 13,333 'l 333 33333('3,3131 33333)'.d. I13 J3333333 3lll333333333 

of1 3133 13343333)3 3 \1333 1' (I 11(3333%3.3. \d1)3.3 .3(3 333-.3113%'3.3333 33333' 333131%it3 

13333it3 1) (,. ;3 1 3)1 333 1 lo33 3. 4. ' -il3 .111 ~ 33- 133 Still 3 D) Iil [if 3 .33 %3I~331c l 
13313. 13l 333 3)3333333 % i34,' and3( 3I33(3Kmg'3''. .3331 lvi K',3%%3133 ( 13t 
13333)1lid 1411.31pt -1333p.d I 343.3)33of1 .3 33)3113-so33 41333333t J1 ill 13u3 f'l l,33%3 

33)\3333 f p13.33'3,3 (1% 33 t- fit ()It a 111,1111'I I433,3333)33 1333 %333341)33333ll 333 3311131 
So333 ,1 "33 I 333331,3(1. I''o'''' Il'of'' will3 peJ3'3133 13333333.3 33334)333333 .31c %%as% to 
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ill rtti ithlte M lhl, 197 1).lt() 

(:tluh' li 'll pl)I ( do+ll by loil:I ablt)ow-gliu lant]ii pall Ims bllitl Incl itcd 

IIIll 1 ) I li t t'\Ii'llli ll iI lttU iitd Kitgd mhn li( |nitcd S .tats,, anitd 
:anda. ()iI soils ofill PIlhh l alldt ; n stl it's in West Waihs, Ih lidtelIm 

atd Il ic s I! ) ) h l0)1 IhItll tal-jpea ilt ttitt Ilt ittla d hIc lss pltoittit Iwi utI 

t.111hditt',illllll 

I 1owc'\cl. dh .i ilt a l Iit.odlu c(' l sitla~ blo In<.tw tllldt-pi ll-ill Ill~tt djl
 
ols l ol Iobilllsoll thele Itl th ;l 11d o - t'll h 11l\111)(S. 

i i I it t's imp a lone, l llil lage" (if t lt ll(l l. 

Ih c. (1! ltoti htltohllcit.llteI 

tattlu(d IIll li it III lit ();it'tIl I a lo no ilhSands. Sallttk Itdills'., ,t ill hsm s. 'ofd 
(la1%Ia dilillpt llli2-h t Sht. nCn aind Laso. Bth il tt.197.70tiiieiitt, 
( tll-ll7,.Ca h a, all ltlt lul l ill \iIp i ofl () IllitK.i,11I( i IOA I.l n tilf Is 
,,igll ll h t l lif n l, l i atlit . to i aghtl isI g, ha ith). tihi d 11,ii 1 

hill ill i wsli l lWit) Illl) mlt'o tile Plv blaIoI illa tIt\i,.. lialt, wtiit ill 
sIliI ld andi lli\ltlltttlllts loifi kg i iintbeans ;la i tiskgd ha'-\,lii.1siie N 
.1I PItltl gill. li llt iipIlIl\ nic ih\ hslll.tttIlili, Ii-t lu silsp wih .loamtI 
II loI ' t t'llaillt h i ll jelll ahit an11 , Si wilh t slhili i d 3on11 ttil i sll 
ht'ls t MM (I- i 19}7-). soils weic n1,l:l dpthI h l 20,I.Ilh (C:IM I' Both
(IpIl fi..% 7.(I, with Ihoml 01.5-1.0111 O.*1.). wtull stUipplit-d with K. alndl ihil hIlil 

a a+lil l at). Itollvill ( 97)illill o( t)It iiltit' lltl lt Ilit f '. tlnd itflt til 
' plilt taits Wtst ( 'ti with of ll Io llt i li itt'tllall 

t thlh'ittilil i it' iiht Icc n . lants it htc(.,sii 

ll l t ha II tindllilll ll IIllt 
htalsj tIntm Illmi ;I[Ip0 I a 

it tat %%-ith 1llt k NItliI"'tIltIll l";t )i. i tik .(Iliiti dfili l l I. N kgentlhll t Ni 
39 1 kg hai oftilt ain n 99 lkiitesel. I lyos st, ialltliittlitent ;It CI.N , F"ita 

heximtn,omIot Illhie Ill t ne MOate s pt i tan t withat plstnd ht tepls
ilIImof N aindt 50i kg 111h "i 2 ) \ th ' -i1700( li, hI (ifl gw~inl+il~lln 123+ 

kg Is int'. lnl 1 eltt .llg p 

IIhI/€' lilt,, .I,< Ioll w ithi r ((1(0 ht'clll pll ills pll ht(- I'llc, and ht'llili/e llv,h 

kt9tlli l the'itil d 19.9 hi hll itn lilttl Ith.00ttllli ll 

10 kg hI N anld II0kg hI P2()5. ll (ctt 3l:2."8 kg ha ol min maildll l1361 kg hI 
of1 Ibtalls. I ht(. IIlttcl ((Illl,lltlt'tl 6i23 kg hIl of piltitcin andlt 30(.3 kg haI ofl ki ncll 
W iht'1, ll. h liN( . I10 toil%, h I 1111111lt ,apl l'Idi I lo tilte Inlintt'lII h'.Iilil.'lliot Inof 

,Ito ilte InI'llnt-hbc.ll illllionll hia ofi ,iml kg l ..mlll t1056lkg m ;I,| 2.116t hm b,1 
tolah llllg 15.') kg hIm(if Isint, w,ls Iplt tltedt. "ITo Slppl\ I11is 411l,1l111\ ofl kI\ lllt' 

o (. ll ' llilt, woul hm~lo \ iv'lt 11.3 T Il: thish, Is noI t l il11(' %\tl been ml lilt 
let ci'll g lhI ''l l it-is ((ilt( 11Ihlnli.\llllt. ill Illalilt anld IhratI'It-( I11ll opd . tlth'tl 

o)lvt'cdt Illiltlillomill ht-i'lill, notl ;lllilnalle b I llo(ll lI111111I., t,\(.t ' ,ilhigh IclillmH 
h'\ cl's (C:IN .I I '. 19)7 1). 

Pill( llmal aIndt ( )vlsligh'- (1917 1) ttmllp'lt't llvill I~ dl ioll (if hml (111h I( ill 
iokI t I I llt' I! cm',l llll % w ith11halt ofll it ofIII tl livt (ll llcllt'll ( II)lPS II1 lotlll c Nlanlds' 

MI1%I~t 1ii\ I't.\,llo'il .1 D\'ti llith'l Ill (,oIIa It 1_1Ihv cI '\pi fill|e, is()lh\ pi llhtiill(. 
-A\ plv\( Ulll . S,\SIt'ill oIf Illalilt, II +l :I,illl1 et llls lollhowt't In\ sm bllils I)lii 

t(Ie I illol cI ~ilt'ill 1lh.lll did',I I ollol~ t Ut llllal st't1ltl ulc+. lilt I lIlig hu1It ill t (I , h h o%% 
bx soclIls, ,lt aI lwtl Itliiv h Illow ll''tl ;It a Ihigh Ivilllh ml . l itlct So\
bo.t',ln-bealli Illoilm iIItti t -iI,.lilt'l c d idtu , lllithl t tl iiit t. IIIl vill than Ihtli pok( Ill

-liIt(-. iIII t ~pIIvlll l hillll', as' wc't shaill Sc't, InI.l\ilni/tct iclli.P,\ alnd loi'll I)1(1 
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(111( t 2222. ( )22 a s22211,22 112!, 1'.22sI1I)22 )22 1j2 (I ( 1 it [d1. ci' I 14 )11 In' 22112/c .222 ,222'
 

Wa'. 22122.i212%%lict .100 11.i of W. hIt iili/.iou imm2,\22 kg N :ipplicd. With1out N 

212222 J22'21p 2222ll2 222222(iol
%%'.i I('h11Iivcd \\'f'ill .I I2,2ilc-w,222 Inu\2222c w.'.'ln cI' 

'2'%%slo dicl.1mcd 1 lImpi 222- 22 '.22221'.2j1.22222 22'(') III 11122'. 22)I).22 g g22'.22". 

SIcl l. (I li,2 I2222.2(112)12( 22lt' lz'.'t'Iulols illcutMl)21 pkIII)222'22 .'.i ill2 dw21122 
1%.1t'2 s.k2122(2' l 2222 I)21'2 not2' b I22..('2',2l1' 211[o'22dp llthat. ~ t)ol.11221 Otisc2 . ii Ith 

StCHC2 '.2l pen t1o Ii2 22222Ill(2 22,2(Ill\.(i2.[fil o j)2222122 ill-2
'.22 dclicc()i221,2l'.u222'. d 

IllIll22.221222222'mo 


122(222 224.1!1J12222'c2 .22)2d12pl22c'11 j22' 122.221-(I,'t I)1 h.2)22 


221'.2'21'm2' 122,222. lc , .I 222222.222.111d 1222'.! '.12,12 IIliS.12112' J22(2(1222' 

111.12122221.Il( a2(l12'e ill1 

11i.22 hill' . m'.. I . 2222\2212(' pj1222(I22 ('(I Il''.' 1 211 2111 poi)222'21212 I 22/c-2 p2221,21 1222 

S2221.2 Jim2222 pall.I2( i2.2.2222(22lt'llIal2.. W')77filot 211,22212.2212)12' I invok)I2.'21(12'2'2 

I 2222.2 

22212 '1)211 2.' 2In1' )2 (ut-'ll1211,1.2/c 22222('12povl 2222'l221222.2 

At.21122 ('2(1221c 222122'2 1 \pit2 I)'2'22222'J2 22 Cot Rh .2,ma2,i/2'-22an2 1221' 

p22222122('Ino 121,12211id 
.21 22122222llit W~2il22222 1c22212/c2. .2 s'i.21' linti 22.2-2,22-212/'21)22 '.2(1222222. 

221 and22' 

In il'.22121,2'. I of1 a2 h12422222 21c 11g221 gi-l1c2:211' 1)222212 ('( Ic.' 

12(at2,2 t mi .221(1 22222' 2,2'l I2II 11,12212m i2l 12212 '.2,22!. 

I)I (2122112' nd 


2222.2 1)1222(2 201,21112id 
.2 4-lc242222 g422'2.2 .212222. I I22'.%'.'. IH)I~i 22122222(2f 12'g222212' 

I('2422222'. As' I)oI21l 22222b I)'11,22ld (125I2) .222d Iliim2 m2,2.22(id~cligI(1971I, 
it wot2221( Aso.) 22'2j(212( 222(222 211.22 I2112( 2,222' 22! j22222' 22e1g22222. and2( 22222l Ill22' 

l(eg2222('' lo222 1)22122'.,2222 .2222222i2 ('222224'.\ and22 1222 Ill 11,11 .2122 2,22f2!J221ulit 1122' 
222122222' 22! Ihosc' 222212' 222221( 1)222(22. 

IE.7erpv /rfod2utiJ,. ( .alom2 (222'.k2222' 2122)1122 212 22222 222llllIl 2!'. 2221122'.21 
ill 222(222222212222li'c 12~(.vcl2 gl(I 2'2 b\ ili''I t'.\% 221si'.2'224.22 (I112201122111 Mill2
 
)cI'.igic. 197 I. '2 ,i,'i IA. 19J71I:Kass., 197)7,. Pi'2(122 2222 fu k212 .(222'' pci'
 

2,2212' .2 J2 l\ 1 111222, '.'.'22'22 222'221' 12224oc \%*,'II22222''1422,2222 that2''. 2111222 
22 2,2 '. 22222..' 22!). sm-c2(2' p22222''. Iliv (222p %%Ill(2If %\',ISd1ic 22122t cIII-Jim (los1o 

2(222ill 212 I2 (d! 222222. 22 212I 2's.' 22''.22', ' l nd 212)22(2,2212222 i I m i22221 2 Il.l1222 
.21) D\tiidp IRic1 )' '.2.221 222 ((('.,2 . Ill .2 222.221t-bIII22 '.2'.c22 2222222222'2'2 

1222 mi2) 100,) 2202, 222 1200 k 12.2 22! NI2 .22221na(bcI.12241. 197,12. 022f .I I'2'l 
'. tit22 ( 2N,i '2'.21222 2 ',2 2221J' w'('2'
 

22,22.2's pimim t d 1222 ' than 


Dl) op lit2 1j(22. % h2fili,,ii 2222. '.2(12222222. t lops of 

222222 kilo(.21222'' lit 2,I 2 212.22 .2v smI ri ly)M221,12222 
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opewliolls lot lcilill/cd plantings wis 1722 man-homs lia (()I num-d (ioppim . 
1153 man-homs lot sc(Iticnii.11 planting, and I H I mall-hollis II'l lot III(cif T.jP
ping 111111) (illmalloll %%,Ispim II(cd willi illicit lopping Mm 11 IcdII(cd lilt- labol 
Ic(IIIIIcd (ollsidel'IbIv 

Panci HOT)) itpnwd I mudl gic.lict 1(-Itllll In ille PIIIIIppIIIg gingcl 
WdS IIIIVI( lopp (I wJill Illillighemls. S(,%bcalls. bush silao, ol ( o%peis 111,111 %licit 
11 %%.Isg Iow I I alollc GIf -.11cs I I H IIIn was wI II I Ill IS 11 S I [,Io Vcgul, Ih Ics La%v s I I I I Ila I 
Icsillis %%III) %,Itlolls Illicit mp sr(Illcm cs: lilt- cm rplloll I s\%cvI ( oIII-s\%vcl 
I )f 11,10 )-1111111 Lbf -,I I I '.cqIIc[ I( u I I I. I I L ,I% c Ivss I )I I )III 111,111 1)IIIc- ',[,I I)d ',II IL cl . 

sit )Iia cl A 1977) fomid that )1 list- (1111poIN( IIIIIIIc ( olild r(plall/t. 1,11)1 Ing illu 
WAl. (1111)(-( lot Sit( 11 .14 Iliallim , %% Libol It'(Illll( IlIcIlls lilt, %1,111% Iops hom. (11 *1 
poolIN d[sillbillf-d At Illrpmcs pivailmt. mCosIi Ri(a \h(n ilw.imil scsw-iv 

Illoill)(1111111c s\swills lll%()I\Iilg 111,1111m .111d sw-41 polalot-N %\cIcplofll
,Jill(. %%IlilcIllom llnolllii. 111,111c aild bcalls %\cIvnot Colflhlllliu If)(- (Iops Ill 
polmllillic S\sI(IIIS If-dilml loss(-', floill Ow Icss plofil.1b1c (lops ()It Illc him 
Ihstloppi Willioul IcIIIII/mion. a *'\sIcTIl (ollsi'lill" of bcalls aNso(I'llt'd with 
111111110( 1111d (oll(mcd I)v pille-slaild Ilial/c \%as Illoic plollllblv 111,111pulc stands 
of Inallim and bcalls m 111,111 a tillcv-(Iop Illolim lillult. of 111,11/c, hill less so 111,111 
Iwo se(Iticilt 1,11Illollo(IIIIIIIes of swcel polal.w". \%'Jill fcIIIII.."lloll. Inaillo( Ill pille 
slailds \%as also .1low 

On .1Mali'las ( 1,1\ of 111111cl.1lop, pl 16 6. to %%Ill(11appalt-1111\ 
no It-IIIII/cl was Ippllcd, mati ( 1976) ill ill(, Philippincs found luglici 
gloss and ll('l Iclul Its if)()%(- %,It1,11)lt- (osIs and lilght'l iclill 11"oil labol \S Jill pol\ 
( tiltill v of Inal/c lild Inalilm 111,11)a 111,111c sc(ItIcIll 1.11IIIoII( )(illitilt. m 111,111lo( Ill 
pille stands Mol/c %%,Is pLIIIIcd it )O.(X)O plants Ila and mamo( at 20,000 Im ill 
all s\sIcIIIs 

Allholigh dIc wolk of IRRI (1973. 1971) showt-d that piolitthilm of (lopping 
ssicills \%as d(pt-Ildclit dilclh ()It Ille (lops ill\ol\('(l .[lilt Illcil it-I'llm. pli(cs. 
ollit-1 It-scaldivis (Pindillial and Ovish.0c. 1971; So6a vi al , 1975. sasnminma. 
1976) showed pohitilime to be Illole plofilable 111,111 scyle'lli'll lll()Illltllltlllt
of ille sallit. ( lops. \lost Imus(Igalols found IIIv labol Ic(Itillellit'llis lot pol\4 Ill
tillc IIIgIIcl 111.111 Illollo(Illillic (Notman 1970; IRRL 1971: Baket andlot ci al.. 
Notman. 1977). Sisnawmati, 1976). although 1,\alifliddill (1975) did not I lic 
It-111111 pet 111111I.Ibol \%as not nc(rssmI\ Light-i lot polv tilt tilt- (IRRI. N71. 
',asnawnix.i, 1970). Ifowc\ci, Bakvi and Nomian (1975) follild I( Icss than Ill 
Im )11()(111 it n v h It sm gill IIll, gi I IS, and ( olloll: hill it I all (',it Ilet Im I blic .11lot I 
(Notinin. 1971), ill,- gicatct Ictill 11-pci -111111-1.1hol 1%as (Itcd as .1 hencht of 
poM 1111111c. Plob.116 . ille ( lops im oh cd 11,1\ c a gicalt-1 cf [c(I oil illc labol Ic
(Itlilellicills 'Ind Icitil 11'. pvt 11111t hbol of lilt- ( lopping S\ swIll Iallict thall do ;111\ 
six-t lilt ( limm Ict isli( s (if lilt- s\ sicin itscIf ORRI. 1973: Nommn vi al.. 1970) 

Conchs woll.%, I-\pcl Illit-111,11 findings 11,1\(- cillphasiled lilt- Illip n 1.111( c of lilt, 
Iloi( c of ( lops and Illcil Iclamt. Ill I( cs Ill (1(-It-llllllllllg the of p(6
tillilic. While Ihc a(halltagcS of and llmuc-bcall llli\ttll(-S 

sevill Iclailvd\ ilidept-Ildvill of pli(c Iclationsillps Willai cl 1].. 1957: Lt-pi/. 1971; 
CINININ' I , 197 1). it \\.I" shown that of plitc., 111,1\ alfc( I illc 
of illcm. 1111\1111cs is WtIll (Patil and Koiaddi. 1960. Willc\ mid Osim. 1972: Pill
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Rohaimisoybal Illii()) 11 1 ,1 1 i 313 i am.tplinl tha l11 w lle (I Iwlc gwt %IIs 

Roinsoae ncduoe e~t.l~ln llcu adsII g)31I'1withagv5) ogpei (1960 oi'.ia 

3 (3011 ilNmd(slli Il al ic.o(10' than'1111.13Vpeas1( e (( t alo m i (192)noedthato 

'.VIl' 10131131oilit 1le111 po.Il~ll c m dt be(11(l13'331,l/,11111 000o 001%%ms III pltsIllc 

'VIII (~vl'.11 1WV3lI'.11l(cl3djiligst) m-3111,). 11 Ns pe111111 c filcth lldilid ill~.a 

ic131 's (11 11 ulle) f ~1(l('1'N.. 

b111%I 2(-,0( I u1' hate. Ipa ls tgo11113111111131 llowpiIg 11111.li~ .isioloIn1111'. 

(tllttll(-~~~~~~~~~~~~~~I pltI\%- ~lIlll-111)mnindta af~c.asiI 



IcwcI plip.1c. pillml I'Iscs. 111(11,11w + pulm + pupal (ases Ill"ill (Ii(l 111.1 .bc,111 illicit loppilIg JII 111.11 111,11/t. lll()Il( I(IIIIIII vill Ind()Ilt.%ii wo[I Illplobabj%IvSIIII III Ilic toll) bowl a signifi('1111 pt-st

11, 11-11111cm Nigcjjj. Bakci .111d 
 Nomiml (19751 Itpoln'd iII-it mlpvas %%clcICSS '111,11kcd IfIsnIs %%henL'""l 111111% ClOOkslon (1976) wpinictl oll 

""'(11 IMIOII 21 pci(ent IIIqllt'l III 'Isso.(I'llioll IIIII Sol-t:lllllll III-ill (fill I)tllt'-Nllll(l (oItOII I %%tillInsctluldesOus %%.is 111,11 HII sOIQIItIlII sclrd 
I hcfill as 1 11.1611,11 lot (otioll bolhmill)I)Ivdilms. 1*1,111( IS, I lot. and Piigrs 1 197/7) iclimicd I hmci m(identv Of 1.111111111% INI)m1opheta,wolills Slip ) OH IIIIII/C dsso( I'lled 1%till I)tlsll he'llisplailit-d sI\ (1,1%SbcImc IIIc 111,11/c 111,111 on pult-st'ind 111,11/vol oll 111.111cissm I'llcdilli ( IIIIII)II)LZ bt"Ills phillud S('%t 11(LIN., Awl Ific 111,111c.


H)c imik 01 IRRI ind ( 'iOoksitin plesvill 111t. bcsI 
 if()( 11111villedlifill tases of IcdII( of ills(.( I p SIS (fill' 14)ImIN( tilitilt. All odlel wpolls .1111ollill Io ]till(- Illoic('1NI1.11111.111 ObNcljilf ills 

Increaved in(idmice of Awasev. IRRI (1973 ) wpoited ill( wased int idenc c4if sm buall Ilist III I stim (-Ill Ible %'11Ict% (NIIIII-SIIIII) whell it was imciplamcd wilh111.11/v 'Ind I%lit'll IIll, Ill'i I/c populm Ion ill( icascd. IR RI ( 197-1 ) als( ) noted givaiciIm idum 1.4)1It 11disciscs (CcI ( I and Ilist I ill Intingbe'llis Intel ( loplit'd %%-lilt111,11 1%/1 111,111h(11plamcd ill Illom it tilitilt. 'I Ills waS espc( 1,111%if ill- %%hen III'li/cpOpIdallon 11141IcIIIII/mlon well, high. Ill IIIc vasivill Amami] luglon of11litillild I('11-0oll 1% lilt- discasc is Ill(-%alcm.hele Kiss ( I97fi) nowd gi catci ill( I(1cm I.of Ill ol%11sp )I (Coclilloboln%11111-abcallus. Ito vt kill I[m% 'IsIli, DI cs( IISIvI c\
Disitil) oil it((. glown 11)I)ol\( 1111111t. with Illal/v '111d 
 Inatilm IlIall oil li(v glown
ill ptlic slands: this \%,IN c\idemcd bv I gl(.,I[(.l pcI(cIItIgc of fill' Icaves Showing
symploills of IIIc PoI\4 lillilic of lug. willi 111,11lio( Ilad no effc( t onmimbei of 1cn cs Illc
S af it.]ifIt-( tcd 70 (1.1% Iu I. vill, Ig(.Il( c I Ills thift'l cm v was.11111billed to Illc Im It.,ist'd silmle offuictl Im Illf. 111.11/c p1mils whu 11wcIc 1,111clthall III(. IIll., wildc IhV 111,11110( %%.IS Sholtel 11 FA lepolictl Illow Smell- CeIm.spola ]caf Spot Ill gloulldlillisgiowil withumi/vIliall ill thosegrown IllI'm) dell Beigh (19681 rloud that a Spc(IvS Illav (,III\.

lisell 1)[11 de"Illutm, (Oall asso(lated %pc(ivs. 
a vilus not Ilaillifill to 

Decreaied dmease incidewce. Pmwi (1975) It-polted no diffeleme ill (he ill-it-I)NII\ (A ( cuOspol'i Ital mold, bm it-iial %%-ill Wruelommms solawrarum),mid"( Iclolluill sit Ill lot Oil Okla. tonlato. bush silao. 'Irld IIIIIIIE4be'llis,p1milt (I Ill IcSpv( ti%(-I\ ,Illf. opcil m 1111der ( 0( oilill Ifcvs Ill ille I'll Ilippillus I 'bI Showed Illowh.af Spot ((,If Ospol Itiril) %% phillcd Illlit'll Ill, opcil 111,111 11116.1 ( o( I)IIIII. Still[I'll I\ . Illew %%,I,it() dilb Iclu 1, Ill Illit-lism 01 mos'm till I mvpcis, bal.io.poll. bc,111S. and p ppi I phillt-d Ill Oll op it .111d tilldcl ( 0( olitil ( Jill g1ligel . IcalSIX)[ \\*.Is 11101( scm c ill Ihv opril 111,111 Nild(fid. 111111)11.1411Wd 1.POI %\CIv1101 ICA I)INIII 111(1 

Siam (-I A ( 1975) it-poricd t1ml IIIv Im uIvII(cs (if Oldlimi 11)(111111olm alulof IIISI %\(.I(.11IL;11(1 oll bealls glo-ml ill jillic sialld, (IIIIIIIg and allelIIO%%vIIIIg. 111,111 Ill pOk (till Ille %k.llll 111allim and Inal/l., IcSpv(IIvI\. 'I'licy ((-It111.11f1i'll/cmil.d.1s.1 11,11111al ballicl 
fillig"IlSpolv%, 
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irrA (1975) repl)O ed (liffeciitiall atk of ioscite and1( I(,tf s)ol ifl gtitnd

litts grownIIi I.)I( If(I i IteItc(I olpl)v(I wItI1t 11ittt t o t(I If ,Id( ked 6 1.9 l)V -IIt 
t

of the grolitliolt planks ill pule stanid butt tink' 36. pc of I thosc iniitteio pptiI 

Satstraintir (19!76) icpoittvd ito ci let: of ttittlltt() tItft t11cth)Idit(( (If 

1 Il 111,titci bu tloein pteit (ItI tIm IdoV cIL.h,,i.e. IWtitll a it)l tt liiil teItd fti
 

( i ol I itt it 'IIV(t It\ h (
o Iit fIisc t i maklViutewith ieg poe i(0I10 c( ()1i kI t .(fl 

%%,ttis tlc1(ltlk ft I((I de Itle (01 foih ill pok%1111 %-fi l til oitidI(1t. of tie 

oits Midt, to a1 lVssi (clcve, wtI(ISo~ betis (IRRI. 1973, 1971: Sasitawinttta, 
1976). W idt ittlt , it wolttld be difl it iltl o (litlinilittlt ilic dffil%Of p 3l%~

is lie op1 i i( demtit Shdinga'e 

1tigg i,1)iiV. Vdimt fI 1 
I1t1t1tit CVt iottl fl plae i and ad 1)1lit 

1975; ass i ;tSalti, it)% itug1' (i(1t If( VIiliM Ree(tItt ittl 

vbat a c ItoIN 

sow Imlease v illit whet ilit-holtie is iuujlic.o ;clittt (l950)e Dclitil 
(I tIi ott(1 ofV pok (tl l lte ofl discsIlod~et utSiSis 1f1e1to itepipt 

Ithi In 

(16l tei .11 WiV thist pLed li v i kitting%as'lit it it(i findingi f.ofhit itlti of 

tl loflc pe ie w33itt diii 
N(.t-ied no pill wtlattac ilol bavaiaIIIlanksu I 
19:16), diaRl (17) atplnt illtit oNe .1futd IcI It 

iltoli tha o il asedd . tl ee 

hc ati~ke tigs eca~beal iiixlll(.if11,11twvt Imdii hd t 

K. Mg.d titl (ll fiiittespv ticl wjltaitated temslititit. of ui.~ eitit imm 
of :tls n v III'taltick(Itg oft'detetlopmen~tt hadtI theo [it plundoii alt not v 

(Ah balclvsld wil lloa-b llv llxtlt. 19 0)fo nd11,1 

http:iiixlll(.if


(Ilents Ill'il It'llmill III III(. soil ait, flatill,111%, slibic( t to los"t's In leat hing 'Ind clo

sioll and pcI haps If(, beltel It-111mcd ill .1 ( lot , Fillillcl Illoic, it poIN ( Illitile t-\

plolls a I'llgel whillic of Soil, Icsidlics houl ',If( 11a "N"It-Ill might Illakc 

'INIIII'lldt. (1)sIIb1.C(jtI,, W , 'Ops %%1111111olt. lestilt tc(I looting Ssicills. 

Wlivil I leglillic %%.is ill t pok(IIIII11c ssicill, illc possIbIliI% 

v\isted 111,11 thc N it llwd lllit hl hv lo slib"c(Illclit (lops (KIIIIIt-\ and 

Robeils. 1921: Flliviidi. c and Ilchn, 192k ptiliaps ccii mile dimi it I,, I() 

(lops LIolll (,)Iltllllt.llll\ (\L ho()h mid Fi\ctm. 19721 khhotigh tilt-\ lotind 

Illcill oillemiNt. lIlldcNIIahlc. VdI 1111d I c%\is (19211t it,("llillit'll(Ictl IIIc IIsc 

of 111,11/c-soNhe'lli 1111\1111t., I'll fill, pulpose k(Ilt-filiall and WilgIll (191 1) 

found 111,11 \dIell Lloml ill I'llit.d. ljm lfflllvd mit. baskv(stilledwilli slifl. sdl\ 

( I IN loalli Ifoul Ilic 11,11"(d dic Polmlla( Rl\cI. Illimmus ()I pt.'Is (11 bcalls 

,%fill d(pltud soil \ Irs, 111,111 pulc 'I'llidsol Iwasol bill illolcill'ill 

b(alls gloml Alific IIo%%c\c1 Ow phm lisslit'sof Ow 1111\1111cstolildlilcil mowN 

01,111 tilt.\ did ill 111pulf. 111111d, ()it tilt- Imsiol iiltolaiioiis iising tilt- N tonictil 

(it phills I.Itll(-l Ill'ill (11[lit ml, I lhtildL v mid lichi. (19211 mildodud Ilial Icss 
\ %\()tllLl hc It-ITIoNt-d 11(jul Ihr 1111b%I 'tMwall-111,111c 1111\1111t, 111,111 b\ .1 plllc
skilld 111,11/c (loll Illc%(ahtlimcd t1i'll I Illaut-smbcall fill\[ ulv( I)Illtl onk Ill
(It"hC Soil N it a Im% p(q)IJ1.111oll \%tiv 10,1111(d 'llid ill(- clillit (lop wcIv 

pasillit'd. ()It dic ollitl 11,111d. W tN d!C')j it-poilctl that muon \jvIdcd 2100 

11),m ic '111cl I sim"It. \vm oI No\ bcall-111,11/c lillsfull, Is tollip'llud it) 1800 Ills 
.ItIC loll(milut jillit-NI'llid 111,11/c Ill dw Mlssl slpljl dull'i 

I.\( )II (1925 l (amcd ()tit I fiv-\vaI folmloll, ()If a (1.1%loatil Illodclawk It
sponsm- to N. y1mit-nik \\iihotit adtlcd Icitili/ci. lit fill- filsl %(.:it (1919). illc 
wholt. alca %\,INphillcd %%fillMical. Ill the "t-mild \cm. it %%asdkided Into Illict. 
IWIIS. ()Ili' Id -lit'd mill\%lital Illitle'stmilmd) 
and olle I);, filed %%IlhI\c. Ill thc foll(ming %vai (1921), cadi of tilt, Olive aicas 
Isith (),Its 'dolit. In tilt- 1,111, 111 i\ atc.l., %%vIcplaillud %%.](If \Vllllt.l %dit.m . Ill dic 
nc\i \vm 09231. tlitt tilt- Micm \\,is 11,11wit.d. illc .11ca %\.I-,1)1,lllfttl 
tiem %cm (1923), allci tilt, Wds hal \cswd, illu MmIc mca w.Is plailled 

illi foddt-I (Ili if and ill ill(, following \%-fill lical ( 192 1 ) lit Ilic mvi pLmIcdcal %% 
tilt It-d ( 1()\(.l In III(- set ()fill %("If. thele wa" 11111c (1111cit-lu c ill %% \ It-ldshcaf 

folio\%Ing wts Ili O'lls \\.fill Iwas, %% \ icIds lollm% oms chcal Ing pill u-si'llid %%(-I 

slight k givait'l Ill 11cIs pIIIIIcd wril IIIIIoIII\ of I%v Ill dic sc( olld \(-,If . Ow LIalll 

%lulds alld. lo a Ivsscl umt-Ilt. [wal (11\ Illaticl %lelds of -mbsc(locill ( lops \%cIc 

(ollsidelablk 41t-alcl follomliq (hr oat-p-.1 llii\llllt- Than foll(ming pulu-Sland 
oals Unfollillialt.1%. tilt' VI IWIIIIICIII was not 1cphtmed, lot 11 is sollic%%hal Stil

prising that a singit \cm (A icd (loci (if i single srason of plaslisso(I'llt-d wilh 

oats lould IM\C SLI(Il it (0IhIdCIib1C 10fig-If-IIII elicit Ilom.%cl, pra dcvlop

ilwill %%'Is(11111( Ill [tit 1111\11m. 61.1ding Illowthall 3000 Ills wl of 141.1111 

slum follo%mg mjit)ih%. and aboitt 2500 Ibs mir ltjlltmmt INI 1)[11 If's 111.111 

1300 Ills mic Iollm\mg (lo ci. )1vId of glam, bill not stl'o. %%,Is lo%%t-l 

lollm\611, ill, (1,11-1 ,.1 Illall .1flil pult-st'llid "'lls ill thc alt.1 MwIt. pca, 

had %I(Idt-d 111,1,1 bw Ill sillm (lilvill vlfs. %Idds L11,11cl 1,111w,"111" tilt 41,11

pc j Inwilic. 
Thf, 9111111CI \It Id oI limi/l. asso(laft-d %%-fill sobrall, Illall of Inal/t. glown 

Ill pult. slaild Ill Illc Illild, loillill, and lifill %vms oI tilt 
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e.'pe'iinctl (of B~'low MITk")) hats ,alica(., b('cn no(ltd (pag.et 17). So)il sampIlesu, 
lalkella lwd1 e(lido lO' e -y c'filsp( ilic(ill Sl(mvc(d I(HIo () talluJ Ill|allll, pc] (cIlIl

,ageof N,,o t dslb'K ;' II I ll(lo ppc'd with Ihlc IIIli,,,-so)\ c.tll 
Ilnixltlicl( hlnl ill liltss(' i nlled wilhl lmti/ca;ttlnt' I h] cl wats nI, diffl lu ct Ill I)lall 

P2()b "IlP' !. :)llP111111' thc' phm, Ill thlhihc t.lalithotih Ili6\(111 olm% ,'Ing 
,1111( k(ed b\ Ioll wvcu\ il,. was, (:lh.l .111 \h.d muc. as I,,udlh olht lng, tic 
Illi/c'-So, bc\lw, l 11I tl vll aIs it did Jtollo m,.liv, p~inc(-s. 1,1lll/c' I llt111.1", 11I( llv' 

c'Xpvllll(vlI o)J I Nonil, 1I I l 'll IhI ~ lliv (IlllI o)ullilt'l(' \ ,(' hI( l"s Ill ' l(ll - ll 'd oill 

.1 Dc)('llh I ll l o',I ll, ~.l I In1 | Lllislanl 


Fo)I(,ll ing, li l s, l l po(\' IIIIICI w In l l ,i lt II Ill s I('gUlits(,.
ssll(( ,ilh an fIm 

" )\ ,uht . Ic~ds, wvIt. noi l I, onI '1ll IIIlI)('( Illed ',oil o i d) c s lclh. mastIIt'I oI) ( l 

twinn-ala. F"tlli,, (Nl) IIillltt( all phlt', with pillec-,,taid 11111.l/, HloIimll11")I) 
yid fli ( 1 [ t-gli'llic", we'It u tI v~ll higKh follhowing (c 1' Ilueli'€ng,\m A%( as :1111 
h' llll1(c ls. those,( f li pullc-slild Ill:1llc. I he( bclt I(",,iIl,ui c t JI IIII\11l1l." ng](v'xt 

I'liltcd withl~ lotlo]lallt spc'( I('s anld p)lgcon li, ls. |"L1lllcs S,11id Illa i tl(J ,i It'sponst. 

%.,:Isv(' I('d "ill(v dwI(',t~l It'l lilm hald hliven dc'ph'c(d bv\ plc'il ls ( tlps of lite'. 
b)anlllas, anld 111.1ll/c. 

G;;linn. Yih, andt( Naln Iall all expe.I for1 two'( \va;ts ill -I sal.d)y(1!)i1) .lil.'nl 
lam, p] 18I.2. mctdimln Il N%and ,a\alabdlh 1P,ait Ili(' ndillm .\gl i( tltmld Rcst",(': Ih 

[nstiic( nvi,1 Nc'w, DcI)( i. i lllh 11llatim( %\,Is,hol)h glo)\n ill pilIct stlands. and 
,Is,,)( witl'dI %,iilh\,lolsItgi llics"and tlt'll was. followed by aI () op1 w\heita. Ill Ille' 
Ills[t \(.Itl, 111.11/t. \Ihlds wct'lohw (abo(ut 12(00 kg hI), althouglh slightly itll ill
slglllu .(,l\111(m '1,'1I) b\aI ,.) m Ilttio ,llih s.(\Imbcm l. Ittllll )('e lls, andIHsa~llll,,sd llp; 

I~ hi l \Ic.hL, followingq mnti/'-Ilimlngl)',ll' iand i(-HIlh'l \''( 

,,ignilll( I.mll ighl(. lh I l hfllwing mi /vlic(dtl . Il ( ,( m (:l.n lt (h, 
I I 

wV'c"v Inlgtlc 020'9(0 kg i) hblot wv'lc notl ,dh' (d b% als"so(lallionl wI~ iZth l(' 

t'\' .ll whe'll 9)0 kg Ila o 1)t05(we'lt. app~lied Iby difh'e'llt Incit l, (balnding. bzlal
(.'l, M.id ban ding (olinbilled wit'hulldiH applli :alio). WVheatl \Ivd llowing liltcfohi, 

onl~l,''-l~tln 1'i1t\1t( \k.('l( abhout tiht. smlmt' hodhowing. pltl'-,,aIltd xnili,,c lit the 
,,(Otmd wai.t 132 kgq hat N, 90(kg ha 11205'. andl 0? Is, hl K2 () w(' P1.ll~~l'to) 
the' iplatili,,, l: 'lnnlii th,- lit,,t vte.m wats with two)Ic'\',t- f N. P),andl K illllh 

1(1 thatI llt OnOwIt (11l,1ll11lc", we('t' no h td, I ,l tllhols fe'lt I l m'-()ill \(.,1 (()lillalsl 

to)1i1t. lii,,t) lII . 111~l,,t. h1.1d tlakcn ill) ,ill ol lthe ,alpplie'd N . h'a igl\i ]ttle lo~t tihesul)
,,,'(till'Ill \iv tl ( pH. \%'Ii( h1 apltp 'm e(d N (it-fit it'll. Yi~ l dd oI , hM '.l \%vi'1(' h lict.' ill 

Olt, st'€ old \(a,il h( \ ci('. 

Koicgal\c' (19fi1) hlund thalt ,issm i'lltilg salillv p) with t-Ih'l)IIItnl \'till inl(was';1€.dl 

lilt- N ()ltll f i t han did glow,inlg pi)lle-s'lailtd 'lhp lllt \,Ill. I'lli,, f-Xl)t-l ilnlll 

W.is (dlli'(d ()Ilita th( cll t-,0 0 .1'111,1 Jliso~t ,ll tl at |Poo)tla, India, i l :iI ltc, 

dltim blt(k., wc'll-diamucd fe'tti', lt.d p'\ io)l\ Ip].1mcd' to balll. IllaIt was' ft-l
tilt,,cd \\'lih (.9 l x (Its, ,nItic of1 Ila t\m niI ximittt ' Bct(a 't' N h'c tilimt' (giounrd
Ilt(ita,ke' and ammol()tlni ,till.Ill) was,lo tlicslt",,d dill ing IIwv (o tlit.(of the. v."p)el i-
ln(,lII itl, ()lno,,inll)lls,, l g thati N (milc(.11 of li i~w l lilt( was,,d ill all p)lantinlgs. 

Ilt(allst,( Owl(\Ivh lt l ic( ill it s \.,Is ntl It-ple(d. it 1,, ,hlli( tilt Ito d('le'i l ( 
\ ,halt si.gnili(aln(c shouldI be gm\(n to)till( findihng thatl tilt-' ml(it-',s. ixl so)il N wa',s 
abo()llit ll ' .alint hol cli'] i tl \.lilt gill\VIn )il l , ta d (11 assmt) i'lled€ witlh (hIl'Ht.l 

b)e'alls, Ih c)1lvll. 
As, dh',.( ilhed vaili' vi,w xking w,ith Ict'llgin l,olls loit ll So(ils, of l it- Ma~dan andI 

i1 
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Iwo Se ics ill Niget ia. :\gho0l:t atid 1.3awiii (0971) showed tltht owl ti mnc ive 
(Ioppj Ilg Sea Sol s, v.13t Is of 1t11li/c gtI I' inl assoctaIioii I iii c(owpv'a%' tal13j1go1I,

3)1 g~iveiqgittill i Icdll ( ottiJ).lt Ison with uthose of ln-%tiI ttazic. Ill all

kg K antd 20 kg P pet lic(i tt weit, atpplied. mte/%it-lds wtte 1790 kg hia lot
pme-s.iatti( niat. 18501 kg hia fot mnaimc associated winli (owpcets. 308() kg ha. lot 
inauic asso ited %%ithi gientiamto and 18501 kg la lot mat/c/,t~ ja(iled with 
I alopogoti (Agh(Iolal and Fa~inti, 1972a). WVhen it-idtcs of these It-ghtncs and1( 

pllhing. lile p~lot pic-statid mat/mwho 1111.1d1 %itlded 12101 kg l1m; thit whit It
had h1.1dtolic/anid owpcas. 19701 kg Ila: tlhat %%-lit gicentitmt, 110 kg liat; andt 
that with .thlpogoti 2120 k~g Itt. Flits judo ic. that1 *41 Cn11gtatit had a gtcalit
1) clii onl ,3%( [mut ltc iaiic. wv~hlt 3Iwp)C.Is and itloi3gol had .1 glea;tli Ililefit 

tI)%ibcqtii 11.11/tC (loIp", .\Jij~httiot ol 15, 90, ot1 135 kg Im, of N to lilt
pl.litttings Iide I ,th (3Ihe ilic ( ih asmitted It-gutioic tottpleccl iisigtifi( *tta. 

(I takcti at It(- iniic Iltu I it st pla.I Ittg Wds hi%c11 ('sl, pj3I' ill ots. atitIl tlal 
%%t Ih at/c. 'lowt %%vic fottl It-li(m.1% .\ftct vight wcck%. the lops1 wcteIva1
\cttd attnd aiatlte fom N. It w,ts bonld that 11t,tt/t. giIowt itt Soil ftoiti pItlt.
Sititid ttit plot lltitd Ing N:1)(3kC 21 horn thet mtti.1 ictilgtimn plots1. 51 tngN: fiom Il1w tnatwi owlw, plois. 13 tng N: antd fiotitihec ttai/c-3 talopogotI plots,
35mtg N. The% .31(tildi,t ic lc-gtttti had iit( tcasodI thc N (otitti 331tlic 133130 (Ii (If lit- soil1 b\ 23-30 kg 1tw. the gicati ill~tte igwtlgitiai. 

diiefh% thtoitgh dc talposicion (if (itop tcstdtics. Total N lti..3tiotl b\) (lop3 tsmid 
caI(Ipcgoti was%gicaict hIlatt it was%by gi 'ctgtiuti.%' %(-0I.
 

Sixteti wcceks .Itrc 111.11/c pIatitig 
 i atita %oil itt Ihiti~lth, Ial I1971I) 

left fallow. withIi i3%pe (1 %Isoil~I.(. itgah~~tdK t i~hcJat 31
N.Emhintgele (:,3 was liovc ill thc plot1 wilit pltc%itlll 11.nt.. thati inl tl13%c

grownvt with puttt-Statiid pilgeotn peast It left fal low, bitt1 was not3 sigiifi( atillo dil

ple-stltid jpigll didIws 11311 not1 (1116.1 htweell inll.1l(w attti )(lv1( 11l111t.plots; it %%;islowest by a sigtif;(,'tlt degt3 ith pittc-Statd ttia3t/c, Ahliltiti lowsoIf ttlaimc anid jpigcl~l peas3 led1 1o sigttfitanttl in)113 131t113i N it) tie lt-silit( soil
111a11did all (31111 t~ tO It shooitld he w3till)3i('3lv, allllIolagI lite that/V 0.3% i1t:1

lim.a ille little (3f smIitfplitg, the Ipigco3'(cIS
J)(vIc0301111 11%csied maulII tight 0'33ksIatiit andtl due m)3111( llmeit glo3wt13 ill tOw hintc %t;3gr o ilvlpte it.II l131,iost oIf 
C.a ((Itititio 0311heltai/3 wats liuglit 111,111Itll oti t oppintg S\ 513111%a3 163weeks;
1 at b\' 21 w33 ks, all platititt4% (oillttttIIg ptguuti peasI had .~I~ll, Il ttoi 

C.111111a i t/ts / lrtrttttSIliQoa l it it1' 1vli.iospi he 11,it 

d high Itluiill Itegtim, Ill hw casicitt hBta/ilian1 Ata/inwo, Katss (1976) tteatsitcd
 
3lt1utge-S Ill cm hlalml.31,13* %31t Mg and13K 
 III ;1 10 1 iti tepilt CIvel o)ne3 yil tttllh(' dif
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1(1(111 topp;)Jing %'.Ste(ms. I( 1(2c2( ('2ei%'ol Small2 (12ficm(1 es i21 1I1322gcS i21 Soil2 K;2 

11222I('loss of S(iINig was2' 'igi IiIit a21 It I s(1(I X21Y~l%( I 3221(1Im I aIN. I Ill Ill 2ll I2,220 (I 

oI 'vI~ i II1% ed' I] t11's; ,II Il I I 1c'.Ibov 

emep(l1i((2 and1( that2 ofI Blown'. (19(.35), '..'vf 2'J leplcd higluil sil K followinv32g Iilaiiv
%oi(Is.I .211'(1I2I(222I(2top cI eI( 22i Iw (ItI '%'21titI 

IWIM SC soil 2 llici22 cdu' ill tills' Se 2i((22. onkI2221 to2'l''.221 og(21. Of I121 ( 1212 (2'..( 

two'( 32222110 (1.Non2, 1925: G;32(22a22 '2 al1., 1961) 2C1M122('d i22'.232( c'. whv.I(( Jil%.

ti iit I.wii I cgoIIIleiifiIed to bc Iit'fi S I leIop'.: 1)u(1 It 1.\jl' I I I en I'1Ih'.(2C fe 

1.1112 ( 1925) Sho2(wed1 tilt- ['22 lty of tilt- soil as' well as' it-, p~c ('(hg (2'.(' will h~ave 

11 (121'.I(2,2labC 221111(('u (oi1 I10e I(m2g-21.'2 22 ffc.1. (fo' jIcolc 121t(22('. 

Slab1)i (1. (ofv'1ie(i'. 

la I a (m(1IiIi(121S glI(II2g (IIIop 

mlightl1.l (12'2(('3211 met.1 the1 (o1(2'.. (If '.1.%v'232NC1.'.22'. 0.11-m1,22 IC'.11\I(22( 

would Iod ~ a10l2I Stbl pUII21.2Stands11. 22Il 212c C 2' it 

NI(2 I'Is (193 1) So I gg(''.21.I 132 bt.' ISt. f I c I II2I( 

lo '.231)11 yi1012 u21 111(2%, ucc 221 

'.1.2311 lic exe2lv~t V22 Mi21ga21, y'(ilds of misi\(%o(f Wis(onsin22 3812 Ii'.,1.1't311 Ni 

andiiWo(ll'.('2 o21'(ats.%aii t' [ 1721 t(2 2805 Ills 32121. wh'1ile' 112(21 an*%,22it-(ld 

'.32 iid fio211 1377 io 273(1 Ills. a~21.. NMixi122V'.of sp221d21 balk'. Ind( Ni kloti ((.22' 

vat2it'd 12om 1852 tol 2 128 HIS% 3222( 32. o01paid to. an2g(' I 1 11 t(o 2292 HISas 20 

atl(21'fol jplill' Stands(. l'3(132.13ki. (0911) g21.w '.i\ ililfucil21 It'gui221(-( cl 1222\1122C's 

at 'i. sites. ill G(c .. Tile. ((l(ffit 21.222(f u'.ai13vI' [((2 '21(1,2122gtI 212111'2('22 

Site,, was2 19 pc(1 ('21 1(12 -san ivas1.31', f15 penin '1 fo2 pi)21c'.2.l1( g221%I)2(c'2321 l 


1b2l2only1 (of2111c
'i1 pvj~l2('2 1(12 211ii\2121" IwoV. I Ic (0111I(1ictl 211.2lii2\t22(.s wc'.'2c 11''.
 

12,21,22(1(122ll S1,2
inle (12)11. 

Sim2i322i'.. (;Inc('2(21 (1950), ill I2tII2(1.-%(.I2 (''.3)V.'i221('2I11a IWO sites%i22 GV1.-

Sho21 Stanlds of o1ats anud peas' ('\1221)i~cd a '.221a11222l%1wed( (that %ic.Ils (If mixed'( 


'.3223221' (V vI tljffel '221.2%yel n oalion'. a'.'.'.'cl w2ill S.ilo' thanl did
211(11 as' w'ithin 

11C21Cfi2' of all ((,22-l)1ap22'.'.2:211d (),22 anld peas. Ilis les".012' also(Showed.1( thiat tile' 

StIability by j('21'.c2 J 


by 11111121('%le of I ('2cal 1.c~lp. ise(2hc22c: ext111112%u with21 22(2ti22ll(i of(,22
 

(.c1c21el. 196is) and( Soybeans'321' (1.in and22(1 I2it-, 1971 )Il''((showed that 1%o(I mult11

lines indeed''( v.a2lied less' f2211 .(..22 to vca,2 (11,22 did( pule2 lines' (Ilt12('%( tops11.
 

P lle321 (196i0) St2ated th1at thICi W.'.' d be(les 11,''.111t.' (if 2(12,21 (2(top h.2i21. w.'ith
 

IX)I NIVCIII1 vs 12 c cI Iv'jIot I2I et I23aI coll(IiIS1' b)oth1,
 

v;2,2'2'l.id was' Su(ggested.'2 (1l952) as' ani.21 22angCp((lh.'2.' 

IllI gII I) bf,2'.(2,21I(v. IoI11't, 11I2I(12 


(If tlhe 1tops) i22 aI 11m2221.. Thus2. Ilatil and1( Kot12.2(I(1 96~0) Imhlld 212.2211011.1 (2h2122c
 

(1I (((222(2 and1( g22122211121221., was3(' most1% pll)2i i21. cm 1\1.'%'(
( '.1.2 Ill.1121 23l12111
 

plat2 licaiIly delc21(l'. l (1 ((1221( Boait((I2( als 1,1. INi (212(22.
(211. ( 19fil Stated pli I 

'.'.(1121( 20ill1i1( h clic(1 2 of (2211 laililc. S222gh vi ,il(1973) 2( (21122(22lc'( that
 

'.0y1)c3222 always2''' i2l tle22( 232211. 211,11 n pule Stands .222'.('
111.planted.'( pl 22. 2(1 


2d11ch11211 of 2(111 f32il122( a2nd Il 2nIdia '.((iva 21111 ,2%'.(l(
c' flo211 v.32(2' ('2 .' that2 

m22cd (1112 (1(21(Iml)2.1 plant321ing fioin l1being a.21 tal los 22 'l22licil
AS. (Iistosc 

thecy found ha main2133/'%lvidI ll2101 1.1.11.2,''(l i.'l w.ith Nodwa'. than11'..11
21222 
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(loiiiag dl le ia'd Iiafit)jititil pfilit stand fal. ici iati1wCt'ilt iw% iat~ awoti 

titt' i11.1 1'i (II -'lle ill'ii60 plt iljl of [litiiiIiitii. h I it tt'alltist't % th Iat a t 111(1%g 

*\Theoitt,' iXIit'%i't'ofgivalt' ild gris'utg ii~llo t o%( Itif t wast/tdili tiiiedtt' Imoul 
rr'7.50. boill Owfni tiltit' n wtas astiteili, Itsllatl oit a iihe %vlsint' 

othllit'', Ntlii;du to listl et, bv wsl 1921)k. fthe titild Rohit.i 1) andCiiir~ td 

it ic thu 111 bel tatliii4) t'lt We ll ifi % l iii f to l (a h'if%%.Is) ) 1,1. atttllto p 

'' , ,Il%wSIlitl-1 iras o i l d l p ou d (o lptlia e o Il l ss(iSijtS 



'.''(ik of p)lanlting, tilo3, l11ltv('t. 1311l'.lswh l llo t13l('l(ilL and1( 1113c '. ( d('I 

file its( of,Ilm331. lc''1 4'.In li II'. iolffensu11geleIn'111113 3133111 311'.'' Ill33 ,13tm 

invoved. 1311 l 14I (tgc 1 11 .h( 0''192 1 .'I(,3' t h a c l c a dsm vmiggie 

Indg llowi it 

33191),331'311als 31wp or114313131of.1111in o~ (i(Il'Il 1 all 11i'.'.lict. 
bf legumcd3(b % -%ow( .111 II (3 ial'gof31(.laim. iltEil' I Ac(1 Wva' 

111il33/I111% 

33fidiitt (313ill' l i), c1i01311'13 c(Io ei ll3 jla-li'. 111 . iII33313' l ll ttp l iing 

(1331 Rllv 33 3( .1. I tt gcIii11113 I i).lill g i 1111131/3 (if. I/c131mc su A)ti II'.0ng 1111 

%%,f3ill 11 ).I3.,1114 113tl'l'' I9 l' (('3113111 31,l,34i3133'lo. t~cs tt1i31'n 1433( I11'3 Iwa 

and l ail Illvill.33 lm)1.3311 w3113.t h1331(14133111 '.(1'' 133313(3 ( '.3111nt(ill .3.ip ll l (11311. 

vad.ill(, lotII plil' 3311333'w of maf~l(' 1113'('1sm f-'* s g11331) 311,331 ~Ix-ls u se 

itt".tc 13131113'. ( 3311 ii/3 illth tIll '.3(11 %.I( 'sll'31 g l d bhlee 1l t I331 .l11313111 

His[ nd Ow ga131'.'.'331 lt'1,11/ 333 c so b1111(l Im 11,1\3.I 3 'i'~13111. .133(11d l'' 1'. 

AI l (M It-it111'(lia Il d 33133) l.13t,3 '.l ('lll'. 3 111 1 I(lilvM)3333 . iil.) t 33 1111kcln 

df(('1 of %331g1113111 11113 3331IIIgC '.31g13111g311(1333( il3l1 WIClll of) 1AOItt1i'll 

that i c (>4333113 oi('3.. l c197W. i ll wld -tofilLit I' il a te 

woldpv~nImnigIl~dIIcIlisI"I~lgloI~lc~l wil i52. n 
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\\'ti k 1 Il I I 11972 ) fill( 44% It liI4 t s (IIs)ad441',%,Itl o IuIIt.I4Ilnag.s It, p)ol441't 

ill a and 11. 44,\%'|tI H ic ll) I 111(m) .led,%% 4l4ll
1l14 ,l11) till. (fi I )11 Icli fllh 411

,Il' (IIllI I II , iI I I l I IIt (%41 l)il (I1 ItI 11 ,111m t I b I I( \d%1 4. dt.ll(4 1 Ih .4i 
II l 0l1t'41 fll Il 11% 1, 1. \1i ll t, 14,t . I ( llctt 441 ltl %1Il I lingbetll't4 , %t'lll 1 I4IIt ,Ill,11 pilict-SIllidt Ilum /t ,1l ht'x %ctl, Il' \ ''l t( (IIllII1 (11ll) I~t'-c lixl xl )l' m lhas 

llll ll l.1 1 ll1 1(1%4il41,4h I 4 t l l), )it ll t il i ( h 14 2i ,i I(i Ilt' intit'v l
l lltt put .jhtt i 14 .]4hc 4'11 %'t ll1 i (1q Iim lo h11 iiitl1411. 1111h 1 '(12 1 k , 

,i It l d i)t' II l \ plloitU. t'Icfl l llthan4,I-stlllt 1 141 4l/t 4) l fil.l,111 ll iitt I t tl %fillh 

I. tll,I \ii lilt %I i \t f)tl lI1l 1 s %liJ ll. t m ' 1lll %llt t icl It, llp lll lllli 
I111 ( 1114'l4,11 1.41414 411 .Il(t1111 hi m Il,il lt.4 4) , 1llt , ri. mlis4t.ht'. h lic 1 .'4l% 

it S'4, lt ( 1 ' 44[ lt l I II lt Ill. '.i 11)1)
1111t 't 4111)l,11t't 4 l1c1llumtall)111 

44.4 4411 4.4.44, 41444I ll t 111 4 4 II t n4 44111 4 ,4 l,111144 ing It l'i14lat Illi . \i , 

4 l h441144lf 1 '114 , 14.ill !idI1I) lt I ,,i4 l ,il4.1 l I,l .Itftl I 1,1ll ll4,114 ll4 1144l) J414 .
 
14 III(4 ( 1 1 l
t4 'IIn .I4' l.i t '.44%Is l t%4 it' l 1'1 '%1h\4I\4'4 4 ll,l l tl l i I 111 


.41)444.t 111
I 4 t 4.4l4I\ ,I41,d4I4 .'. ll 14h4.ll lhI 4IItIill.4(14i111 I ll' ]( lc4i 14,4.4'lltl t t'l)t.11.Il,| 11144 '4"1 lIt 1(I 4 ,.414 ,4II t 1) , 4 4t lit'tltt 4.llI'+lai t hl cht.,, i tt's,Lt i ni %%i~ l fill i 
t t4I( 4l4k'4ll lil ' ,,ll,,n ,t.,l l 111,111 %%'fi ll i \ I )loingc'llll

h144.l11'. 44444 . I 4 4l.1,41 '. Illit %,''.14s11',11ill t't,m ill(144t1.l4 I,. I'Ifi mig Off.\ %%'t(ltiv 11 pit bill llf,.t Inlt hand "ll \\ l h '<\ 
o1t'44t4l1 1llIn'.1l4,

|+ililIl ~ x ts lt 

llI'l h",II it . inois . t l 97).th n ll agllinl i-tl-, with lil ld l olli~l ( lss 
,[fill 4 ll I fI 1 fIII,,~ I it I( 11( 1441111. 11 I4it alls I,%I r41141'. n.1 ll'd b1114441 I

1h114( ',4 I , 4 till, Ill tlt .4' ,1 d ltm 41 l14 Il1114 .t'm .4 .I()1 44 
\'ilit it I . I' . 1 1ll, 11.li h. itv%4 llll)tll .X\'.4 It",t4t' l l t")1 %4)1)4 mc ,4"111wl \ .4 4 

I '(lit hI\ , 14.si it .1lit fai l I , I 16 41 it 4. 'tle. tht 1 tI,lls. I li t o.tIf.
h " ,v l )It'll( ] . and b.'li 411t\ hb( I J il ill 1441s. Io [I ' .l.lti 1 lll, ' .1414I , I. l' ll4li'. 

I( hIt4I' . t 14,414 I t1 ill 1. i l ili '1 1 4I)f. ,1 illi1 l1 il4m. l. s '. 4)\ aIlI4.4In4 4al114 14 il 

b m ( (I t tli
) (mI 11fl,mi Ili lit,,it I, (4 4I 111,1lt IAt Illhi ,it(I. llil% <rili I \ k l 4 tl l(11t l tslt'., l lo, ,14441,11 4lIt )m Ilctd 114111 1l ill%,'.41i ll itl 1.I h l~i 

It In 444lt 1 


4ill(-t lli 
.i 1,1 ll 4 ii4 It i t4Id b11 1i4h Jill-41 '4l t '.4\C .. iI4'. 4 1111 .4lilt 'i.4i14 

ofIll IIji I i.i mi id lI l, hiItIi II 4 . 1 28i I'.l] \ t (if l,411 +
1lllll 4 l h 11,11it4444)1, t If ,ll I ~ ' III , .111.tt1 lilt sI it I t- llIII 1 11,1.11I ~i ,T)lI ild 55 hi I 4i4c l'.r4h4'l.lih1 4I 4 1 41 4144n)li 14 .'. 111 11h14 114444.'1 14 1414t I 4 1441 14 111dpi ill'14)t ill I d i4.1iif 14,,l t Rl' ohf 1i 37 h uit i.1'11414f,sla, t t i ,illI F~~Ih Vil ) lit csl l tpldslit(1wcI \c 83.l,4'li,i 1itl114hill\i ll. vt11It ll4 .t111 wctx.ri t 

6 ll , 11 1 .11 Ifl~[ I I I .\1 it, It it +I I\ lit 11ill I(+lls IlI I ( ii ")illld 'IiL pmbld Ill I~ 

1h1l 11 1 (I4If I i .. II ' 41111 ll4lll, I 1,l 1 44I4 4t itsl l4 \\Illt4 I, 4 414.-i. t441'.,,i.IllL lis h141 t 
414.Ill4- 1 111 , I 1. In 4ll4I,, 1f 1 t %,I.\ 41 OI ll i I tldll4l4'titl11""t l\, I I f It"l.l -+I I , I 1 1, 1ll i t t,.hl I\II ll I ) ll.Ill I .'Il i4[iltiI l i' %% i l iti ll 'nd|i I'lilcof o, Itt'll %1li1!li, 1 l i , Imli l il.l i u lIm . , %1 11 ', ll % 

gh',) Ow .hl l gl-,N c1,1., hn h ll' Ill31,1111- 1i.i . ,l fi . tI tI lilll ll~ lh 'i~ llil .,~\.i'l' l 1 1I it( (INIf ll 

B IJ,I, %\i']tIf I (,1 A ll'. 1117'1. 

1 1ilth ilt vi if 1I l71), sulil\e \ d(I Ilillt is it ()hiol \%llt had il.ll emll lu 1)tiI la \i 
s.o\ I li s ll. I t%Jlll I x' h(.it b\ tljllh ai~ll illf..land ( ollllclllliollal scei nglll Iilthlods. 
\11ll 'llh If v., Il ilt '. hIld I,(<(I IIm ( o llftclilll ,11i il~llo ds.. softlim"ll \ illsl, m\ 1c 

If( %I [It~l'llI.l ill ll l ,l .h l. ()Ililx MI l 'IllI'illit | i' hit-l's l l 'V 
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p)201122 It! iiigli SlVi',i1 to) pa~y 1(2 ill(- ()%2 of1 %vcl'tingl. LowV sml1I, 2(%Iil itig 

fied. 

1976 iIV 11)2 le l IRI. ~lfIIV' it(:I oosion (% 1)v'i(l' (It~ I ( I uII%( ' itJ7T11 13% 

1972 u 2 clI (7) u112.i22l I I op d I 1l1jist21g.l I c sII .\lt ilV '. I II(d.2,aI p % . 11n 

I.Ic el l 212'i' tit)III I m g %),I iV I I g-el 

It-d2,2 i plaI I' 1 lg 
%2elI2111212%I ctIlaIt(ilt I 2 121I1I .1 lo 1 liI%('.i%1N 

' I'i~'c. ItIttit it ) -I I.2211! i s2% tIe I 22 1%(least t it till to 1)2.2 isIII 

(I I i% nltnt Il Ii J I l 2i-Ii I t, i t'-If i H I .2I % i I Iliob 2 i 11,c d% vt)211 ( t .lil (- I'itI 

II(. l o cia otIS 1Id tIl [I It II( s%III5! nIIItotI c is ti~.a11 ) tis 



nw.bcit li l iedl ii il tuIi Ic. 11111 litt. (- 1 IIII 'iwil. 1 441 4111 I i iiIi 111n is iidwt 

Elft's uif l t niliulI [I' tiiwuI li %%(fpIIsuI~r
II-IniiI 

A4,1 ilta s and d 1)1 il ofp a11i 'ulIltiitl'ltii3jiici isa .1I41s IN ll iis iitl 

\l 41111it t(1141 Ow III%%eIII1). wi 'si'sa c il \III l : m tiIc)~ Il4 t c 3tist~%' I I C II3 

i % i (lti ll il
 

'11,11. s .111 tit I IIi.I . 1111 it 11111( I t tllij)11us 111h iit.''s', 111
II 11
 

"sl1t N1111,14\111111 litu 4411411, imsi' 114t-\stmmta41Itilt i~l cd 11311. t 

stt d~~41 lilIII14 (Ii i I il I lislitili it I c'.
'ss114 41141 144111111' ollJjt1. ii '4t'ilii i 

m lit1.1 [it ii11hiiii'l 111 N41it 11 ill-1072; SiRIcI, l7i)i 121t1%tl (% los's .11Itl311 

I tl I~c (dawAlld Iz~"Il1.1ilm ()I\Itd, III~. t-lchi va) 



Sils this. Sup osiio was4 IImill I444. bij ( ulcst 'lIa'..II Rob111'. 

(111 ) had oi(11. 411',a I 144j). 111less ithl' 144 114'111ll 11111 111., In4 ,4 111 I % alll) 

111(11 III11a light v' 1114) I4.lllec pclil etl'41441)'..I d ih it- w11 I ' 111(111 

) (4soi,. Lyon4l( 19-1 SI i~II~villefl to14subse1444'l tops1)10f'.4.4n54411.Ilix 

111111'II 1'. 114111 1111.,5511I 1 5 14.114 441li 11'snclit111'II 93 ),41I.11 II'. ll 4.41114m 

111('(I 44 1\1 (41 st'i l 111111 nI'I -111111111 sil(l'4'.lIII1bea1 , 111cll'III a I r 111 Ik'll 1 Il ditI 

9:)ptaltoug~ csp. 141111O( lIll 41'111141)(S 14411111%1ml'.III 14Ilc m11(11,1 1%%,1No1' 1 4 
11(11 '1c4 AN I. (ill(1 21)p imI II d I111111Sim41 '.14541 % I l '.4' .m4II'.'4'4l ittf it'. tiN, w.(1' '411 I II( 1'.) 

and4111 ('11 wl I If11 .4lc'I gcaIf Ifc b I1ll)111 )111'p I%. 11 1c%ll l X(4l ( IIII i I ) I I(1 ',I 

11)a4I414'1414111.41111 IIg I %1,11%1)%c 1g p /cIa 9 3 ib ,m ( l 

.\11144441o o111' that14.4 I.i'.ll'w Il NS) l'j 1 11 III ( 4114141' 444 III 4lls \ fI'.iIII1'lcd .14 



,4\1'.h 1a 1d,I4i 1l4l( 11It'111% Ill44$). Il oil. Ilal .41141,1% list,%.,hl I4 l c1 


1la4 .) II I c l 1bh. 4 4lic 114(,t I I I 4 . I
II) .%llfIIs)I .II Ill I 4ivt 

\ l'v J '.4 111411'lIllt'.'. %%w l111 he 4bt-11411111 1 4,,i41 4 1 f( l! tt,i1llt p Ihil -$I4' . Ill' 

Ililtc a h,1l dillh It111 ),)1Ing4I.I11 414.l I m iIllng1 / l ' m Llll'l
t. l h.lt'd IftillIN lh,'.i1t4 1s 'd,v i l hIlls t 'l I t'l% d,I t 'til l I I I l l s ,Ium lill t I Ill . ( I m l i t lilt (N I ) I tc lpm h d lh ,[ ltalI lh l t

111i,1111I .1S14 4i1 11 In %%'I144 ' III(1 11 t',,il h.l/lla NII4 Is44mh1o1 is I l I .I I ( l,111111 t'.
-


t ,l(tI it, l 11N,\l l 111.11/t 4 fill ',tl4 I 111. 1111
()Illt-\%%.tlt\.tlictslit\h,\<llil 

1', Il '.J!, ll 1 h11 1 1 1 4 )%('1111

\', i ill I l t 'H\\) llh litulan)~lh I[m\m -It. 

III I ill\ \(.,I.\h II hll111/ ( h \I%.ts l t' st1 I)\l l,4'., i O w14h4' 4'\ ills %\\i'l'.A4, I)(4Ldl 

',1( III( 4till) 'I.Itt' II i 1111, 4 $, 1 h 1 Il I(III ,m -stl Jim vI111 (lit 1 h1 '.11 d ($4l1 ,I 11 4ll 


.14 $' 111in [fit I)I1 l 1, it1$ lt \ . 4 1, 111 41
.l 11 41 h \
ll4 %\141I I hI I h1 $i 1. 11 IIII I .1 
Bal44h ,Ilit, 'I , '. $14,111 t111 I lit' )ti1111111 dll Lliit ' d14I lt .'.t 1.4is)I1 .111 

11. ilt'1 Ii I ,II is 1•III ) II Il1141 ) %%.Is ', b11,I'( 197)7'-mlls'10i-',,iLnIt 1] I \ .4 '.1l t htjmllmdk i uli t \X\ I , I ull (It Isiincst.,III ,idm11S .'i-if 

.it'.h.1m I1 tIlls l It ) I il \\4 ',1tndll 4 41 it l '\S . X\1IlI11111,1111 I 't .1 lil ( I l 


111444'. )1i 'IIll.ill w4. t11h11t1.ll h111 lihct 'h 11111IIt'li. 41. 1 SI
l t ll ,1 41I I > 141 4 11111
 
t mill 11 '[um 
 d1 r 111 st11'm 'Il ",nllt, M411' 1l1l %l\,Is lcl h\ l ,l ll$ anlld 
Si (kl 4 t I (19734, A N(' 4 11 1, 11 ",li$ll l ,144$11 (I I Ilit), I noted 4 llt ll . '. I lll $l\4ll 

11l it %141 h1 , $l\ 11.,11 h111,1114, 11la .'l,i a141411111 1(1'l
$41 t l$11' '. t tIh 11.I1'I14l 

h1l4'. '.41,+ 41.)I -- IIIp14 14t'1llld I lit 4 . \141 lld11111l4 , illl
.1 l l4l4l I( '.)%%1 '.4114'h!l4 llll 


less 'In I,(4h 1 'l44$(It1 l 111,\t 14l 1144
, 1t441 h 1t 411,, i4lt I 11 1\, i tiii11 lIl''.!.1 \.)It, 

, ,li11111II$I %'. 41, 4 '. (, l Ifu ll. ' m llsht I i fi I t fil N Lt. Ba,4kt i.n, 'll t'(t I44$ d N i( 197 5 s t id t h ml lilt t1 i hlldt il %\.I[(I %\,IN"It till ,I(I fillI Ills m llI %%\,i,,lpl ilili-d
 

'.4)4S
1m lilt'.41 1 (.4 1441 . 1In llll itIlls 1.1I11\ i4 ll(Illtsi1"1,hiI I it( 1I il ifIlls. .-ld 
NI1\
(d ll s lht' I is(,Ill 

l ,
P~44llltl,111171)'. ,ll hll 4 $ 4(ilsl.'lllll)ll)lllh.it-'Ill gl.t)%'Ib\ 1 4 4 It4 l Ill i llt' 
l.lll4s . 1d Ill44 \ 111 hlPhIl7'pil 4I. I i,1] 11t41114'' .
 iill' . ifn,,w11ais ('41,all 

Jill41 441 11 44f111111h111lllllm l4 4t IIlIlIlbill441l'll\It'h/ \1,I .Ik Pill cl, 4C',l Shllids.
 
1h144141'., 1lltlthl4d 4 l t.ldper1.1 th (411\,141'.l 444l111,111 .$44h
llt1 
 14'I 1141 1h4l(lop4 ill 
4 il l. l441$ts$I fills L l.P.4lt1.1 1'd 111,11 ,11.1 11, m d h11 ll].111 ll s 111 I pt]'.4 
1Illt h111,164, I 144t l tli t )I1,..l)lIlhlltlIlls4)141111 t lll' \4I t't. lInfer. llI'll.l tII4$

11111 

ilI l i4thlIs ll$..11ht ' lit%\1,IvI v(pI 1 )14tI444 
l't t 11.ib, Oi I\$hl.14 I' il i'll.(11 (I il)s,!',lll'i
lllid si)Lthllifill llm l\d~ 

( mii ,ll'.41 h h111l l 111 lo 411 Ilhl 'l '. 1ilil t, lll'lli ll tl'.4'!144 144' 111 i$ l(

-I'I( l 4 iml) l ( ill4, l '.rs1 ii4h 1119734 4g(itlll ' i i I '. I)III111ll1.il illlt4t Ills.'If 

. '.l4hl4.ill$444'.l l I % ,111 .
', , 1\t , 11 Ill . f 94111h\ f1, 'Iltl| 4144,1 )4(h111t /f ,h ,I %.tI IIt , .li ,II) , 1% I II I t,liI I I 

i lli 1~ I I l -lll, I l IIIllIIIislI I ()N, ,II I 
IIit ill lI h, l . i tIIs IIIll ti itI ,I /1 1l41\ 1I Iilt N't, llIIllIIII 

II lIIIII , tItSlil iltI lill ) I l ,I tlls 111Sh l i) 'i+ i i 1111v li. ) i I IEl l Ih (d Il l l+ 1 H ll 

IIst11 I 14 I t ) II'. i4f1WI114I'. I$414 1141 1111 1 4t I l 111 1 1 1 1' fll4 (11 $ sllIIIIIt i 

it al', .,il!Ii.b l: I Ih If it i i tlitl 
I I 1 , 1i 1 v I I,( IIp l.l III t.Is i ' Iif,iillIsift I\ Ii 1ifII Is 1 11it S, q h11lsII II,IIi If (t,,il\I I 

I I i 1il ( ilt11 1 1 s 


l I/'n IIP 10 I I t tI ihs 


tI (- I Il lif+ h- hf,1 ihllil,,li l N 11( (1(1 o p lI if(l.il1\ I'I I ,) ) I l is)I IiIif'tt 
i1i11lli ll 1 +lIIII I.it 'Ii III,.ii ih )I % llItIf-I (I Is I \' fl (,Ll4\(l ll' 

IiiI'. NIll l 'II f + it,1 1 it I h, I I IlI il%.Il 1 Ih~I I i I I f hIIIltI p l It", Ifi ml st41 

I IIli II l Is oi llIlII.Ii hIls IIvIililt-lti~ tN ,
i!'1i, Ii I
i ii1.t111 ,i) Ill lIlIisl I I lIllIh Ii I% 


5"7
 



GlIcillt-loill (1950) gl(.%v duce difIcit'lit IWJ Vdilclics 111 111 possible (oilll)llll

lions with [Inuc dillcit-Ill om valiciles al Olluc (1111cicill (Icil"IlIcs III 

Getillam. Ife follild that I sholl Illp"ll-vielding pca (Zcillcls kill Z-1old-gul ) (fill 

bcst if) j;tIlesland III polv( till Inc, 1.111 Iwaallclics(Ild bcst aliddid I]o[ Irdluco'll 

Nields agill I 1( 11111%Also, III(, NivIds of IIIc oat %,IIIcIN 0.1,1111111g) %%Ill(llNIcIdcd 
111,111 Ille ollicl om %,im-fics Illhiglic"I ill plilt. Stand %%cIc ledmcd Illow shall)IN 

.%If fill(-(- oal %allclics Icldcd abool illc sallic ill illollo(Illitlic Pca 

%IvIlls liigll(.Sl %%'till .1 sholl-staillictl (),if ('111belli'llcil %%liltliallow . cin t 

Icjcs Illd 1%clc lowl-st willi 1 1,111 oal Ipc illasclcl ) %%-fill dloop%Icaus 

glaill %IcId %%,I,, Inglic"I with 1-1,1111[lig oms aild ill(- Iillcl pc.l %,IIIcI\. Ill)%%

(111, IvItIIII was glcalcst with 1)IbvIIIIfvl (),Its whelt. %IcId of ptus, 

whost. pil(c was IIIII(Il Inglicl IlIall Illit of (),its. was highest. 

lit Memm, I-cpi/ (1971) git-%% bush and pole bcalls Ill asso(I'llioll %%,fill maile 

al dillulcill Ill )p1l 1,11 111,11/t. \1cIds %\cIcIllow lit-g;lli\('I\phill loll-, If(- found illm 

alfc(It-d b\ Iluic'Ist-d pol)[11,11lons of po]c bcalls thall (11 bush bealls llowcwl, 

111,11/t. \It.ltl was not a1w.l\S highel \%fill blish Im.,ills. and thc pole beall valicly 

ust-d .1ppeaml to bc lllolc pIodtj( mc 111,111 ill(- I)IISII huall Ill .111Situations, 

pcillaps bc(lillsll 1111111tillud lalcl Ilcnw, ( ( I(Ills with polt, bcalls welval-

W'INS Illolt, Ill off lable. I Ill- wolk of l.t'1)1/ IIIIIS11,11t., illv of illwl

.1(llolls ftt-(Itlt-llll\ clumillit-led Ill c\pelillicillalloll \%'fill polmillilic. 

Findici woik \%fill tilt- inicimlioll of dill't-will plaill I\pcs (if Illaim and bealls 

has bccll (.11lit'd om Im, (197fi) at CIA F ill Colombia. Maim of two ifil-

Icictil p1mil I\pes (Noinial ICA 11-2080: and Bim li\ti( ICA 11-210) wvic giown 

with hush (ICA 110,m) and dimbing (PI 282-230) bcall types. Iliglicl populations 

Iclc tist'd lot ille fall 111.11/t. and bcall t\pcS. lolal hiologi(al vidd of illv Illai/t. 

Indt.\ (111) hn dw fall Illailt. was givalt.l.%allclics(fill If()[ difft-1 bill the ham-st 

Bush bcIII \IcIds woc In 52 and Wi pci(cm wspc(livelv whcll ilitcl

(Ioppcd with nolillal and dwall 111.111c. whi Ict.limiting bluff \ivIds \%vIc w(Imed 

90 mid 80 pi-i(cm %diciitioppcd with Iloillial and dwall Inal/c. Mal/v \idds (fill 

not diffel sigillf 1( 1111 IN.ill ;Ill\. planting So that tilt- Ingliest LER was obtained 

with iloillial 111.11/t. and bush bealls: Ilowt.\(.1. total glaill Nield %kashighest 

%%-fill hI.I( 11\11( 111.11/clollibincd \%-fill Inish beans. Fiantis (1976) lislcd Illclollow

ing \.IIIvIal (11,11miclislus 111,11sholild be [of spc( les gloml Ill poI\

1111olopl-Ilod In %ellw1val, - allowilig Illc plailling of al .111\ IIIIIv 

dilling Illcwal IIIdgIiIIgfIt,\ibIIiIN to nc\v%\ Sit-ins Ic(Ill it Ing plant i lig olliside 

the Iladilional dates; 

2. 	 Emlv matimli, - pelmilling niolt. liltellsixt. ()Igllll/,ItioIl and gicalel ll(--%i

bility lot illu-mopping (11IcIaN-tiopping S\sIcIIIs: 

3. 	 Sholl (Ill(/ nonlodgilig Jdant IV/)(',S - ictiming (ollipt-litioll fol follage and 

light; 

1. Polmlalloll Alowing gicalt-I liv\ibilil\ [oI \.;11\.illg Ow pop

III'llioll ohlops illa illixitill"I(toldilig follic(tillcill (.(()Ilollii( I ctill Its. and lot 

obtailling Ow highest total ficId popil 1.11ion (11ill(- illivi(lopped s\Sicill. 
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Win king %%-Jill dillcirm ( iops midel high Ivwk of ni-magcnictit Ili dic 1973 
wc[ scasoll In dic Philippitics. IRRI 1197 1) loulld that Iit v %iclds wvlc cd 
Ino I v h% I I'l I I I I I.it/(. (I I I, I I I I 11% (oI I lposi Iv) 111,111 h%.1shol I I I Ia i/v (I YI Ii'l I i I 1, 111) 
111111ollgh Inal/c NIcIds %% ptllc stand % ill Ili )IIIcIc I (-(fit( cd 4)[11% slighl INovvI IvIds 

Sillf. c it %itIdcd Ilwit" fultil it %%,Is gicalt-I with Ow I'llIt-I 111.1ilt. dt-SpIle 11% ., L41( 1111, 1Ill w It'sillis silgge"I that [lit11% )11
If)I I gc I -pI I I I I ( 11,11 ;1( 1 cI IS I If s I isict I 
ahmi. %willdIII)l 11%%1%,1.11,111c t4l)od pcilolill.111(c Ill pol%( 1111111c. 

IRRI 1197 1 1 Im, AN,) ( Jut it(-,! millw1w.111 %.illvlIc%lot suilabilm lot IIIIvI
lopping %Jill 111,11/c. and ill Ilic 12 it-sicil, iediations Ili %idds weic lound to 

be Icss !oI 1%%0 ill pallit 111.11Ill pol%( ill'i aiwall. ClmoXMIC11C, 
( 19751 Imind Him I ( oIll Ivdmcd sm Iwall %iclds less 111,111 (Ild 1"611,111-9 
(lit U. Wholu-11 11 N If Idt'd Itss. 14)1.11 It-111111 %% I .1inall-5 (oIll was gicalul.Jill 

I lit.m. IIII(Illig, 'llim Id 11111,11,11t 111,11It IN lit'( CSS.11% to IIIv vIIv( I, of 
1)(1111 ( lopN on c.I( It oil)( I ill dot-1111111111", [Ili- most StIllablv pl.1111 1%pe lol its(. ill 
poki tillilic Ill IlloNt dw (,IN( 14)Illow cXpc( Icilol 1114)%( N, it-still-, %%vIv 
ol)(jillcd bc( .1114c plalli ( If IINIII s of onk oil(- %pc(Ic" %%clc ( onsidt.n.d. 
I-Ill Iliel till nc. Olc %% (1111cring (,tsli %,flticsof Ilic tiops imoh't-d inav inakcanItIck 
Ill( wast. In IIIc %It.l(l of ont. ( Jill) Icss ploill'ible if the %IvId of the 1%,o( imed (lop 

cd 

Social fat fom ',t %(iil mt.t sw,.iioi jIgho/mikc. 197 1 : Nomian. 197 1: 
I lmxfo d. 1071; li.m f mpkii/(d Ili, impoil'Int :oIv 111,11 pok( 1111111c pLINS ill 
IIIv and 11(m ilif lit Iladillonal ai. Il( Illitilal (()Iflllllllli101%,li .11 1 11% oil 
lit , In lilt- llolm S I It( \Sit ill IN\%Itick lit ()L111/cd as lu Ing is f ICIINII( Off 
silt 11(0111111111111111 s .1, 1, 'I't'll-mid-bimi agii( tilmic(Ni(td, 193'): Wcbstci mid Wil-
Sol]. Nolil 11 shotild bi I It.11 li'mi Ilil 11,11)( 1 111.11Ilic plf -,(Ill It'sim lioll of IH)I\
( IIIIIIIv to m 11 1 s IN I it him k it 4( ill plif and Illv p1m It( v 
%%.IsMitt imit It m-,w t\ idt pttid dlkomi. I(I ;) It nsvii, N'j2. I'mic. 196M. 

Wr II'm. I)f)llli( d )III [It'll pflk( tillult. plobabl%does not amillill lot .1 LIIgv 
shalc of Olc %mild"I(jI.II 14)od plodil( lloll: hill. Ill (ollillitillilit-, whele 11 is p1m 
mcd. it is (ollillit'll to Illid Amos[ .111of IIIc lood SIIIJI)k (()Illlllg floill JX)I\(Illllll(-
s\sicniN (Bakut ind \,)I mmi. 1977). 1 Jan( is vi al., 1976). Be(imse divic is lilllc 
plo pvi I that Oll lood suppl\ SNivills of Illest. (oliIIIIIIIIllics will ( 11.111ge ill Ilic 
lival hilim . Ntlicillf." it(. ploposi'd lo illiplove illell food Stll)l)l\ IIIIISI 
(It'll with Oli Icalm fif pok( 1111111c. 

It h'is bcvII sit()%%n 111,11while Llbol It-quilt-Int-Ills of poM 1111111c Illav be 
111glicl 111,111 of Illollof IlItillf"'of Illesmilt.( lops, IcIIIIII pel IIIIII I'lhol Isoflell higlicl 
milt pok( IJIIIII( I *lIdt-I Iladmonal agi it 1111111c. pok( 1111tile appeals alm) to 
c(plalim. lahol it (Jill Ivillcills mvi ilic \,em and to mAc hum-i its(- of oilivi limited 
If-solm vs I lit, oI(cII Im 1111"IsIcIll lesulls 11111,11111-d b\ IRRI 11973, 197-1, 1975) 
limit v\pcI ilm ills lit 1.11ItIvIs' IJcIdS Shol'Id villph'INI/f. ille liN of laking 
HIM( oll"Ide 1,111oll 11(m 1)1,11(jlllltll\ J)ol\( 111111ledPI)tdls 11)Illicla( IWith IIIIIIIall :11III 
10( I'll 1,1(lo ts In 1,1111111114 ( o llillitillilit-S. 

Suggestions for further it-scaidi 

1111, p.1pf I d1ji-N Illa ( mul 1110 Illc It Illm has licen rallied oIll 
ill Ih( v. , I Id ,I) ill( it 1,11m. Illel its of I)ol\( 1111111c and Illollm IIIIIIIv ( lopping 



%ystetiis. Whatt (h% itSeege itotin .t1 (oilSidetatItoll of thlelitetattite hlowever, is 
the reali/atioti that tmoms of lit-e suhllosel(l .t(hlatt~ges ot (ltsadlvattttage o(I lo

po il iietl. 44vct a 
tatige of etivttotiietitltl adi! utttl 
Ctiltitte ait, 10) lly ( Exjiet lit1 wv'(c getti~lV filt) httltttev 

(1111t:1 atbes.tlihtllwitlIt da tawl (tit((l 
to ( 01)1 ideItwheter a spec(ili tIneliatitstti wast tttle((l 4iJ)elItlii. .\dc(jott 
1hara( trilatioti of ftll %oil%inithe (XJeitiits wast also0 gettcrally lil king. 
SpeI ifiahy, tile folhls'ing arCIs atlpll t i tililire Iltltlict hat afi at on: 

- Re eti sitiis (Piidiiti antd Ocekhigle, 1971I, h4,sati itid 'Ithllkuigei 1972i; 
Satttsliwinta. 1976) p~ohv (t tllilt) ltttili Illciticate tiltt uitutelt Iluite t 

btotiiass thatn (10) illotiol ltuite vtcts Fldtet slthlis at;Ietev, t c0ot)ilititi 
(hiew te.Suthts .1111dtitcasit( illowute.(cIrath% IlIr cot)IIpait.~ vIlIc ictt ivs oif In ,vs
teis; 
- The(posibtlitv Illtt walttl Lise' It~joli tlicte 55 St'I(il)i nit Ific (ett (1tthat 
tIIlOt W;t(' is tSaiihihhlbl t c'st1(tttls shlit c Imiiesttgat'c Itit i1l Sli Ii a 
fitiding cltold liase lntitcet~labe Ilip!icat Otis lot atcs witl)hItitlitec taitifahl: 

- The It'aliv ('111( I(1 of ihe list-o cieigv and olt-ei teSotuites by pcdy tiuttle 
ttill 111 tttite Ssttillshould(hbetl(',tstted itote f atefctlly anid ovet aI widet 
tatlige (if 1 (ltiis tItial it hats beeti 11p to tde jiesciti: 

is tincess,1it 0s- Molt. it-s'cIt oil hottg-rttii efleI olv hIwo kitids of systetllosOt 
lie eit!thIIstatus atnd AiNtvSica! ciititioti of Soils 

- ashlu t li itid to lowet the labot tcquiitettietits ofi lpoIYlttttt' which 
%ottiet('seat di his fouttid to he Ilight diitu fo tIlotioc tiltttte; 

tttltldolfgN Shutild be~cdc.\ le c(l Icut uuutlkitig 1.teIlltttecottij)itisotisof ImIy

oltttetstatintg cif itliteta(ltiontsit~u~elltA bettIet liet pohy( titite sysitemls is 
s espeltallyC.O.M(' SOi o l1t,11 ',tc itt plat bleeditng. (,Ill itttlprove Ihieteffi

miltI v. 
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