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1'-:eteoroloqicel observations i"urint;: e:lI:peritrEfnttr.1 
~trlod. 
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vrgen.i.c c~rbon eontf!nt. ('X) 1n tvC'; '''.pths of soil 
(0-15 at, and 15-30 em) before end after lGqw'~a 
and fallow. 
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fli!r'!t. h-elf;;ht (em) .a influenced by the preee<9in() 
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Uumber of tJ.llers ~r hill .s lnflu€'nC0(~ by the 
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i.:f U. 

9 G ~ptalr.e of N (k9/'ha)· by leaf blades of rice l't. 
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preceding lequ."'~e CE'O{:8 800 ,1(lhllow. und"r two 
levela of ~l. 

b V;ta'ke of rJ (k9/he) by sterns Of, r1 ce attbl"M 
8ta9'ft8 of Ql"OVth .8 influenced by the preceding 
1 0QU11'lG cror·. ant~ f allow, under two leV\? J S 0 f N. 

e \)ptake of N (kg/h.) by penicl8. of r5ee B.t threa 
stagEis Of growth a8 influenced by the preceding 
lequ'>;~ croi,G and fallow, undf!r we- levels of ;'. 

10 a Uf.'t:alr.e of f (k.<;"/ha) by leaf blad •• of rice at 
three staQes of {,;rowth as Influ.nced by tt';e 
preced.1ns l~e cro~a 8nd fallow, und~r t:wc lev~ls 

cf N. 



b v~:talt. o! F ('kQ/h.) by steB18 of rico et tieree 
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e lipt4Ke of ~ ();'Wi/ha) by panielQs of rice at three 
steg@s of qrovth •• influenced by the pn-ee.1i.ng 
lftgur;~e cZ'C){ sand fallov, und~r twe, lfl\'v4i!'l.s (,·f };. 

11 a tJptakeof f ("kg/ha) by leaf bl~rles of rice at 
thr@'1! st?(JI!'S of grr!i"~" aa inf~uer.ced by tie 
prec:-e(,Bnq legur:~ crop- and fellow, under two 
levels o.f H. 

b Upta):e of F (kf:Jlha> by stew .. of rice at tr·ree 
staC'Jee of :;n'Wth "'s influenced by the r~eading 
leqtJ!l"le ere .. ". and fallow, under two j~vel. ~f N. 

c Upt,ake of r (}tQ/ha) bf raf.:iel •• of r.1ce at. tbr~. 
stages of ·:;;rcwth a. influence·(J by tlJe r:rec~!ng 
legume crof.s an,j fallow, under t'Wt-, l€'wls cf ~~. 

12 Yield at.tributes of rice es 1;:flu~r"~ t'Y the 
~)reClh':HnQ hh~ume crops un"~r two 1avels of ~';. 

11 ura1n yitt1d an:':! strew yield (kq/ha) of ri~ AS 

in!lueX'!ced by tt,. preee.dinQ let'Ulr.. eroi" und0r 
two levela of N. 
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Identt f1 cation 0 f aui table cropp1n,,::! syatefl'1s and

fom,ulating mf.lnaQEtf"'ent ~<r8ct.1ce. for di ffe>rGnt a<;roel1rnat1e

and so11 conditionsi. indeed. ehal10nqe for aqronCtTi8ts •

• ~;ould be developed to epply them as crop intens! ty increases.

special. n\6'mtion in th1. juncture. 'This 18 particularly

1" soil.

In order tc attain t~,e foodgra1n rrc.dueticn tar0~t of

200 m111icn tonnes $tli.·ulat~ by t.he l~at,jl,')na] ~4r:,;fesl n on

cOneUff'Ftionof ab~ut. 15 million t:onnes WOtlh" ?::"!?corrE'$ necessary

(t rasad end ~ubb1ah, 19f<2). 'I'he max1mwn estimated p!"'('·~uct.1on



t:f chemical N f~rtilizers by then wouln b.e able tc l'f"eq,t, 

twc tj'i l"j s 0 f the demand on 1 y • 

In ad'" ~ t.ien t;(; t:"'~ ev~r v1deninqg,al) t-~twtl!'flIn tnt? 

indl.;enOU5 S:)l::.~ly and ~om~nd. tt~e enfU'QY cri~'18 ;)nd 

2 

C{;t'H1M":Juent esealaticn in t.Le C08~ of C{.ft~{,ieal f-:hrtJ111?ers. 

Pti rt 1 culerl y t~ ,ut (Ie r: l~, aQt'.a:8vat. t~~ proh le'l':l. I.e. a X't"SU 1 t, 

eherf'ic:al f~rt:i U z.ers are "Joint;;: beyond t:"('? :r;'urcF·nshw pcw1!r 

of the f"ajori ty of our rural f(1~in"J cx.~unl ~y. Th'lft' 

1nteqrat~ nutrient 5u~.'::ly f;}¥.t.err wh'ch 00nt@r:'rlaU'-~ th:~ use 

of 8 ju~!C10U8 combination of the locally avoi labl1,;1 or",<)nie, 

1ncrl;H~nie and microbia 1 soure~8 of nutrients. i!:! a v«>ry ~C'rt~'lY 

cc:msld>l'!rtltien 1n this junetur~. 

Unt~er the ,rrf"'ve11inq c(·rlditlons cf ':fl'rala, availA.biJ.ity 

c> f t g(!'Myard ~'anure ;t'nd ct~,~r OnJI::1r. ie: r,,,,anurea i. 11mi t.~(1 :~nil 

tt:f? <-"Cst 1s rrohlbi ti vee The State. vi t..l: a vast stretch ,! 

ty;::'1ca.11y g:didj' ,'lnd stiQnd}' lO&r1'1 so11a under rica cul tiv~tj<'?n, 

r:n.:ul!'l?8 ~.n ~;:ect1ve alternate source e,f orqanic (r,anUAJ 

'Which is capal)le of 8uH.:lylnq adet:;uate r:zuant.1 ty of N ,"1"';<:1 at 

tl~~ same t.i,'·-e, C'3PAbh~ of imrroving tl·e ~ hysical af,d c7'-·e"ica1 

.;::·ro, ertl~s of so11. 

In Ker~~l., rice '11..;~tivl!lt1en It'w(>lvv.>s t:'I~ rail'.dnq (~f 

twc rice Cro~";'6 "ur.!n":' Li<:!' virt;VM SI'!:~'SOI"l (J'un~-:)epte:"loer> 

and mvndalt;'1P S~.:~.on (~.ept'S'::";t;.@r-t>ecert'ber) fol1cWII)d bye fallow 



3 

r.H!rJ.oo. Due to Ina(l&quate moisture avaU ahi 11 ty. C'ult1v~t1cm 

of ~ tJ.ir'·' erop 1.& net feas1ble1ut>inq the third crc·r 8("'11180n. 

In8tE>ad ()f lenvin:::1 v·,Qt 1and f'.'low '~:Jr1n(~ 't!·d. perlod, an 

~ffjclent c:ro:p;;in~:: .syst.em- wt··leh 1. b.nef~.eial in the tim!! and 

sz,::aee ~11n'.nsjf)ns and that aUgri"onU the nut.rient status of the 

scU Vlculd be desirablE. 'lhE: cu1tivatit')n of fo>"'der 1{"7~eS 

·'h.:r.i nq tills ;-.. .eriod could 'be • solution. 

l.egUll'\@'1J have an inMrent. capae1t1~ tc fJx 8tm{!s •. \h~r.1e 

t:: ;lnd enrich the 5011. At the .err. time, they fl'ske les5 

demand on Ue 8011 fc:>r !~. Amono tLerr, fodder lequn"'99 are 

worth ;l;entlc)n.i.no. 'l'hey BU;~ily nutrit1vEl, succulent. pal<::'t.~l':,~~.<!I, 

!,1ruen fodder. l'htHl., cro~s usually l""aintain th~1r qu~lity 

bett.Er than gr(u;sC's ~v~!" at maturity. end be!r,g rieh in 

protEin, enhanee ti"jt! f(j('id<!!pr quality +lM 31.60 arld substantially 

the much needed N tt' t:e ~ei' (lCAR,. 1')eO). ~u&11ty fo<'k1f!'r 

wou'~ 1.)'ISC enhance :""111< yiellis of cat:tlf9 .ub.t~.nt1ally. 

"1'he .p~rfoI"'l'l".,nce of l~gw:r~ crops and their bE-nefi ('ial 

effects on the s\1cceedfn7 crops have been -8st':lblish4!d h\l)ycnd 

'icubt elsewhere in th.! ;:'t.abt. In s.qu~ntial ero;"i,:!ii\'J, the 

1fl~1vidu.al ferti limer r~teE. for each crop inclut1ed in the 

1>iSt!e.rI" are simply SUff.rr,..d up and -].1 .. n. But. th~re are enc\l;,h 

indications tc aLow t.hat. t .. here could 'be ecnsi1erable stlv1rU;1 

1n t.~e total qu.antit~,. of ff>rt1}1zera applied earlier, v<'lryinq 



resldu,'!'s lE!ft behind by t.he previou8 crop (f,.1nqh, 1974 tmd

lruthayl'llcaj, 1977i. ':'xparb;ent.8 at ~ha18kudy with It cr'-:'·;!.inr;

Syst.ll>ffl c f ri ~-ric:e-cow\)ea s, Gwed t.:';at aptlic~t1on of r!!'~­

puun:t
m"'nd.e'1 1()ae of nut..rhmts and lt~8 7S 1\ produced @qual yields

(, /:1.1, 19122 e). lncreased rice yield due to tJil£' <;,ffect of e

khar!! nnd reb1 .~~8("08 'lUI. Ob8!'rved when it WI'!S preceded

by er"'1s lik~ 8~8amu:\; llnd ccwpae UNJ, 1ge3). Lequmes h&ve

dl ff~r\iH1tlal response of crope to nutrients (la1anla~'ran,
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ropularisatJ on of fodder 1 t'H,iur.""'~8 SUi 11 yin' qcn1 t,rnrl<'1I ::'<1\ (:,f 

z;re~n tOI~.~tf!r an·;4 also 1rq::re,vif'>:] 9cil fert511ty is w~rr."'f;t~(1 

fc~r iT\cn':!("laini ; t;',. net ir.ec,~e froti" rlcf.Jt !l:!!":'~·1rn • 

.1) Io eva] uat,e t.he re lat.! ve ,~rf()re6neeS c. f l\""~'or ] '""~~~~S 

in rice> fallow&:I. 

i i}l:'o :;'!scertain tL~ residul'';} e f: feet cf f<X!1er ~ ''''~·:n.l!r:(1)'S j n 

rice f.:r,llot.:. land N eec,n.omy in th~ suc:eeedin\{ ,l<PlriI 

rice, and 

i i 1) 'l'c irlvl'! Gti,;ate t:;~ ~:hY51ca 1 an1' cl'e:' teal cr,,;anr,;i~5 in 

Ue sci:!. by ~?r;'win>:; fclider l~gurn~s ~r.,.~; f:' .... ir SUbSf'V'lJ~r:t 

(!'ffact on kh9r~! rice. 





The literatun reviewd are cla •• ified und~r the following 

13ectiona. 

2.1. FerforPenee of l.eQ\ll'ftl!ts 1n rice fallows 

2.2. As.ceiation of l~~. and non-l~(~ne. - beneficial effect 

2.3. Residual effect of leguntee Oft the .UcceadirHj crops 

2.4. ~l i t.rooen 8CX>non~y through leQUlDlt8 

2.1. 

Varkey and Jacob (1978) undertook the screening of 

evw>ea varieties sui table for cul t1vat,1on 1n the rice fa 1]OWS, 

and tLe study clearly indicated t.hat. C-l 52, I'~ew Era, f'tt-l 

evaluated 1n N.E. Thailand for dry 8e080n foragf.? pro·~uet.1cn 

on stored moisture follov1n\j harvest of t.he pe·1dy rice em!'. 

end Crot.l,ri, '»Pse' (.lInnh .... ) and LA91§b pUIJ?9DH (leblabl 



respectively 01) e cultl"4ted pa"dy fjel'~ without f~Jrtr""r 

fertilizer (Shetton, 1980) • 

.bubramanian ~nd f:.alaniappsn (19S0) evnluated black 

7 

u.Al. (1920) revealed tJ-:at the cowpea v8rjeti~5 t:e~f .Era ?n.:J 

Kunnamkularn Local tME'e the best aut t,ed for eu 1 t.! vaticn in 

~~ eummer rice fallows of the Onet~k.r. region a. a e3t~h 

the performance of blfllck grem varieties in sandy 10M'! rice 

h1<]her yield. 

and::;zu~l1t.y of black gr~ variety Y.t":-1 grown in rice f.1!llcwa 

waa investi~::;"tt.~ by Georqe .11 Jl1. (1901) and it was seen thot 

tJ;~ r:'.~.ll'nllr grain yield of 1'51 kg/lila, the r,~,~)r,irur;: Grain 

l.rot:ein yie'l~ of 410.86 k9/ha .. and the m8XittUt"~ net profit (."if 

~' .• 1.696.30 wen obtained from the plot v:'!ch ~~ee1v~ 30 kQ 

t';2C/ha. 
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hqboola and FsYetd (1972) studied thE fixot1on and 

sr'lowed th~t ',)reen qr~m interplanted wi th c¢rn in the early 

but ccntributed very little to t..~e yield cf' t.he latA? cem 

ero; • 

grown in assoc1at!cn ~,;i t..'1 non-legumes helpeti 1n .1nerea8.1nq 

ti"le y1e'd of the ncn-l~0ur.'tt! "l1thout aff~~·eting its yield 

edversely. 

~tudies on the int.ercroppln\l (;f t:hort durAt.ton grain 

legun-fGs sown in pastures and field crop'. a:-;owed that the yield 
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varlf"t1es of moong sa inter-crope. and the increases in the 

yield e,f fora9f!' gra •• corresponded to t:h~ J.rcr~H~.~ vr~~uct1on 

that ceuld be broUGht about by an add!tlonal appllcation of 

15-20 kg Nlha (Singh and r-riUlll:f"I, 1975). Accord!nf} to 

t'!oraehan Sl.Al. (1977). N r!tquJ. re~\ar.t arid fertl1i:er could 

be reduced, and at. the SaPle tJ.r<:f!, solI f~rti 11t.y could t. 

l~q;:roved by lntercroppinc; 80rt;;hum w.ith pulses like Q!'een 

gram, black gram and coW'"'...... It Vas observed by Rao n .1.1 .. 

(1ge2) that there vona an increase in total grain yield, land 

equivalent. rat10 and monetary return by Int.t:>rcrCJll>i.n{; 

lC:'(';;UIr~118 1n rice and finger :,,111et c:crnpared wi th sole crot-:r.ln~; 

of riee in normal year •• 

An experim.nt conducted by Singh 21 &1. (1981) 1n which 

}.ligeonpee was grown pure ~ mixed with short ~urat1on l~r:umes 

showed that pigeonpea ln1:ercropped with grot.ni'lnut recorded 

hi:,hest pigeon~.a equivalent (19.3 q/ha) whereas t.he pi,,)eon:Pe8 

int&rc:roPfed wi til otl'i4"r intercrops had more or 1 ••• identical 

value. of pigeonpea equiValent. Fodder sorghum had t..'1f! lC!Yeat 

~1geonpe. equivalent of •• 1 q/ha. 

An investi£J~t1on by Singh end Sing'h (19F.'4) revealed 

t.~et intercro';:lplnrJ soya bean end black gra.."1'1 under Tare! 

ccn-'l1tiona of u •. r. 1neA~sed grain yield of maize by 17-22 p<-runt, 

a. c:orrJ)ared to monoc:u 1 tun. 



Itl

The above re;.'Orts ImHc:at.e the ben(~ficial ~ffect cf

succeeding crop•• and the increases 1n the crop yields

manures (choia, 1926). "',han and J(a1:hur (1957) reported

that t.he tJ.m(~ ly burying of 8.annhemp a8 qreen manure could

incre,~se the grain and straw yields of the succeeding vhe.~

crop. £>im1larly green rr~nure creps were found to give

a:i(s1f\1ficantly h:1':~her yield of wheat. than no {Manure treat~'ent

(~1n9h and Sinha. 1961). It w•• a180 observed by Singh

(1961) that the max1m\1m recoVGry of !.: and P F;(l!r acre waa

shown 1n tLe wheat crop whftre 1 t followed green manure crot::a

of sannhernp and cowpea.

In an experirrent by Jha und Ram (1966) to study the

effect of t'H fferent. ijreen ~~'anure. wi t:h phospha1:e fertilization

on scrre yield co[rponents of ow'heat it. was found t.het legume.

increased th~ nl~bor of tillers/plant, ~~••~r 14ngth, number

of qrains/ear and 1000 grain we1:c;h~ over c:ontrol. It \liPS

observed that gr::)winq a lcharif foraoe le9Uftle oofore whea~

net only gave add.1 t10nal profit. fraer the qreen fodder, but:
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also incht:tsed t.he yield of ~ ~neat. crnJ: (Tiwari tind 

Tiwari" 1967). 'rom rotational $tud1ea cor.:::.Jluct.t!d in fi~lds 

of normal fertllity, Singh (1967) rer.ortetl ttat ~"le yield 

of wheat waa hi:hest ef~r sanat (C£2t§1.r11 'upgta) followed 

by R'lOOnq (PhtH01Ma aYPH) and ~ (ClamoR'!' RI9£11!P3"). 

Ballal Il~. (1968) ma~e a study on after ~ffecta of ~reen 

manure cro ..... s on yield and uptake of nutrients by wheat. and 

found t.hat t.~o uptake of N" f' aM K by wheat, a8 well aa 

wheat yields were significantly increased by gRen manuring. 

Singh and Verma (1969) foun~ ~~et green ~anuring pro~d 

beneficial to the yield of wheat when practised every year. 

A study by J(u~ and ~ann (1969) revealed that qreen 

I'Ndlurinq of wheat wi th 8annhemp (cE2t.al,r!, 2unStI) increased 

t~le U ccoter;t of t;:Je lSt..~lJ and ..,lent b.;;fore flow~rinq# after 

flavoring t'iln'" at hdrvest. In field trials t.c: study the 

effect of preceding cro;:.a on the 9rowth and yield c f wheat# 

Vasilev (1969) found that t.he hl t;he.t yield. were obtained 

when wheat was grown after vetch or pea. Amant.ey n .I!. 

(1970) record~ the yielda of lrriqated Winter whea~ after 

six ,i1fferent crops and round that the hi9hest yield Was 

harvested after lucerne. A similar res"l t was obs~rvad by 

Boriaov and St_bolb~v (1970) who observed that the h.1r:hEoet 

wheat yield was obtained after ?h,golV !Ylqari', 11M by 

Styk and Przyby •• (1970) who reported hi~;her yield. of Wintfl!r 

wheat when preceded by lequm1nous cropa. 



12 

TrJ.els by k1ahwa u.ll. (1972) to ~tvaluat. :;h"" e:~ect 

of crop rottit1ons on the nutri t.iw quality of whaat Ysr.iet.y 

.l!nd berseem in t'.he rota tiona 1ncr('!!~se.~ tb! y1e 1(1 as tie 11 DS 

~rote!n content of gr3ins of wheat. Shame attd Sin,:]}"; (1972) 

that ma!e. yields \rmre aJ.Qni fJ.cantly .ff~'ct.ed by the nature 

:;roundnut8. 

~rop rc~t:.ot1on a~ fartil1zat1cn effects on tt~e yieV:is 

01 fh')'f"e eere.el. WtlJre attJt"lled bl'Ros2a'k (1974) and 't. was ::cund 

that yield. of wheAt ar.d barley t~:'nded U> be hJ.:hol" fcUcw!nl] 

le(J' .. l"~S, maize or root crops than followtnQ car!!!';')] s. Sln9h 

and G:ill (1976) r'f'!;~.or.b!td tlHlt. 8crghUR" "t-,'1" f!;~:d.!T'um )·.1611,.1 

w:.$n it was preceded by crof·. like bee:'MfJm, aenjl ("~!!Il.11('",tuf 
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H£villir') and metha (T09iDl1l. f2'n\P.' 9EO'C;Wd. "!'he 

yio:lda of com 91'(""" 1n l'Ot.at.ton ~..t; th 81 f·al fa and oats wen 

C01ni: and w~ t.h eont..lnuoua com by 001 ton .!1 Al,. (197') and 

it waa found t.h".t y1~l~s of corn varied widely frcw LPi'90n 

to HlJaon according to moisture crmi'li tj':ms. b';Jt'. always 

resFonded Ul al fal fa 1n the I"'Otation, ~&rtJ.cul arly\i(h~re no 

fertil1z~r f;,Y~ been ap:;;'11ed. Ciri ;)nd I)e (1979) i;)bs~rw~d 

t:1at. yielda of pearl millet. were 8ignif~,ear.tly inerEP~s9(1 

when fJrcwn nfter IP.'glJn'le crope such as :rrou...,rlnut (22.6:·~) # 

cow~~e (24.2;~) or pigeonpea (12.Uf.) in$te~' of .~!ter Pf'!'arl 

millet. According to T1wflZ01 at. 81. (1900), ('1,rain Y!4!ld of 

rice an{~ th@' eC'~lat1on of Q\l, P and ... .in f.,lent,s aO"~ t.!,eir 

availability 1n 80j,} 1ncZ'ea8oo ait'?ni f1CI!lrit ty a f~r:;reen 

n;.anuring. 

j\ leQUminouB crop in rotation ele5rly ~'J}d An a,q·':?~J 

adv.7.mt.aq.a of eonsi(~erably increaeing t~:~ y!e":(1 c{: t~o!: !NcceG':J­

ing m:ai38 cro~, ar:.d on an .""'r~~ge. f:~e mal:re yield aftf'>r 

green qraft'l was B.6 q/ha ft"~re than after nc!n-lf"·~]Um:inou8 I""fllz"'" 

foOder. and 4.9 ~a more that after fa] low b~eplu E'!n~ 1~ana. 

19(1) • Singh ~t al. (1ge2) # .i:udyln~! t), e eff'l"ct of SUfT~r 

qra!n anf" rodder legumes r;rown pure and m1!(~.0w:th fot'lf~f.il'r 

maize on ~,p f~rtili2er need of rainy s~e.cn ~alBe, obs~~~ 

t.hat maize follow.in;~ fo"~der covpee rne()~e(~ t>e hii'·~I1t!!t 

qrC'wth ana yield att.r1bub"s, -.;rain end stover yields lart1 t4 
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uptake. 

19(3). 

bh'fck Ziri.,\r;· undt'tr Tara! 0, ):f,!1tim'.ls of U.F'. ;r;crens~~(l~,;r'3~,fl 

pa CUlt 

yielrl (.;f meiz(,' by 17-221\ otit'!d l'\"ft s'2Cr.1ci f r:t, r~ .. s!(·ual efi:f,>ct 
p,r ce.nt 

to yield 15-20, 0\ !\'tore wi~ea~ 85 ecr.:;eri'C"~ u, ;;';{.;,nocu 1 tUn'Je ;n 
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PC 'kg U/ha in 'S "'ays and tJ;a't rice yield responses ~)teeedi !'tQ 

maisee and wheat i- rochl(!(l!d signi ficently h1{;;b~r drj matt.e>r 

(upto 100 :';i.) when plant.M after \",;Nten rrsnure sumner IF'qumea 

t.han when pl.gnted after swr..mer fallow. 

ttle preceding lecUlNt crops very benefIcially affetct-s the 

Lohn1s (1926) re~orted that 1n a hf!ilVy' clay 5011 poor 

&:;.u1valent tc one t.~lrJ of the total !It ori:;rinally prt;>ser-t. in 
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!':"uI'lUr.1rH:'i, poase •• @d at t.fJe end of a 10 ye:<i1r ;::er1oo1, ~l::out. 

pe-r cent 
40 1\ hi~;hl!'r ~ eont.ent. than th~ 1,lottJ '*"hE?A b~rseerr 1'-:,'11 not 

been ':"roW'n ",r~ .about l{c.rhl~~h('l.r tJ c'nt(f>t~t t'i~~r' t,-'€ ;'lots 
'.I 1\ ' 

where berSe6!"l had boen Qrcwn in the rotation ",.~ thout 

cropping system of riee-r1ce-CCWJ.,ea $";'Ow~ t.'·;st aLrU,e~!tlon 
pu- unf 

(: r the recommend8(J ('10M of nutr1~nts anr! It .• 7S pro~ucoo 
1\ 

s.1m11ar yields (l":\1j, 1982 a). 

139 tc, 226 kw'ha 1n 1957 end from 61 to 94 kg in 1958 

(~;utherlflnd J1 U., 1961). Des and Chatt.erjee (1977) 1r, t.!"(~:l.r 

eo\\'::@il. t:tave as much dry matter yields 08 eou11 be obtained 

from r"ure ~~raa8 swards wi tl. 75-100 kg l;/ha In dry (l':arch­

June) ,O).nd 25-35 kg nih. in wet (June-Septefnber) Se,l!Scr.8. 

R;sc and She~e U9'7Fri invest.i{;lawd V'. balance of 8011 t~ 
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. el .iU:.§l.. (1978) conducted !:il~l~! e;,<ppri'0nt,~~ to HS,;;';;'SS

'7U'':1r:tit.,:,:t';Jv,,,,ly c(tntr:i!':-mtj ll'::;' :'!'\'(.>:~,Jj:n:,~ Cl",'1!S:', :i,c'u'Hn'

1"<;\lt1'1(18, en thr.: fi,1;rt11i:1!er' f,l eern r·y (f th(f. fcl~.'~;~r'j(;; ".,r:!Pt",t

an', "1'l!t1~/~ cro!:,s. 'l"hey f,:>und t.t-'st: fe:.'1r3er j r!~:u.:r-~ cc,wpec; ',;rr'"m

,3bout 4C ?f.q or f'l"rtJl:izer ~~/ha.. w~,~r(?;as trltint,·'!r f{):~'tl,;ii'.r crcr

oori:"e-um o(m.;::·fi tt@d (;ai~e tee the eFt:mt ~,f 7S kq N/ha. ~:alr

~.il..l. <197.;1) E!valuab'>d 1,,:!:~,j·u.rne interCf'lC1~:1~1ng :in eonsQt'V:o::tinn

(~i f('~rti lizer t~ in t~la12e c:.-ul ture and follJJ)(.i tl,~t ~t. 40 ko ;"/h~

intererop:r in;; nai 2(.;i;' ,,':: th soya 'been 'Jave 19. S::: J>',:}1 i~' (~ t.h,r>n

taking it Sf, e purE! crop.iih~~n t'e cipt,1on to Ut~e ed~'<u<'t,e

t~'rttlJ.zer ;,~i(' not. exist, 3S ~I£JS invl"lr:i<"!t,ly t'~; e\'Jt"~ ",::th

tl'<e aVE?:rEVie In' j'3fl farr"er. 1nt~rcrcPf1n'" >':~(':,i~c:, : f;,L 1'7'ljU7(>2

~uch em soyftl bear:, Wi.+iS t.."'>e lOQiealw~:y cut. AIl ti\t:>. 1nt:.t?r­

cr,od,',in9 t.rer:~tr·enu le:ft sufficient rnsit'.fuaJ {c·rt; 11ty t:::,

:::1,;nificantly inert::! &.l& yield cf 9 tihe.7it cror ,. lwm nc

f,:?rti J izar which fc.lllowed fi"size crop.

study er; th"" fert.! Ih::er use j r:!r::m'\'~nut

cr:; !~;in(i .~r:n:t.em und;t~r'~j f f""rent agrocl !.;,~t1.c c r'"~: tions ty

DwivedJ (19Bl) r'r;\'v\B',').''9I~ trat. ';,Jrc"uodnut: rf~ccr;(m";isO'~ ~,; r:equirec:E!n"t:

o~ ~nJceeooin:' crors !1;l"cau~e it H',,:!:''?f! 40-tO kqN/La. !\cccrHng

to BhardwCij n.§.1.. (t9f41). who hl'ork~d cr, eccncmiz1n'i! i;:; by

green manut'l'':t) in rice - ~'h~fJt l"()t,at:ion, 74.5. 49.9 end 2~.3
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and IP9!9!t As.pec1:1valy. Ahlawet!U.Il. tl9Pl) ol':served 

that v,'3rious .. !nt~r 91"a1n ]equrr:es, such 8S ehlcKf'..ea, hmt,11, 

pea and blthYD. !,tiDY reduced the need for fttrtil1.er N 

in succeeding Jr..i.. to t.he exuH.t of lP-6~ kg/ha compared 

wi tb cereal (wheat) or f.;:llow. 

Faroda and Sinqh (1983) st.udled t.hat. effect. of 

preee.::HnfJ crops on t!'-e l~ neeCl 0; SltH-ceeding \':hH~t cror' and 

8how~ t..r.'at the :Jra1n yield of wheat. was mnxJ.rnut'l\ '«hen t."le 

cro.f was gr'own after black <;;r_ close!y fc,llowed by z1pen 

-;ram cmd eovf,.ea, ~fld that. there was a s1gn1·7 1eant. lncrei1M 

in wheat. yield with N application utto PO l::q ,-./he. The 

o,:tirl'lUII'; ;~cse ':'! N to wheat qrown art~"!r black ~Jr~1" wn8 63.2~ 

kg N/ha followed by green gram (71.12 kg N/ha), cowpea 

(77.44 kg ~/ha), piQeonpea (9t.12 KQ W!ha), pearl ~111pt 

f{!>rti 1 iHd with 60 'kQ tJ/ha (90.10 'k.g Nih") ant1 pearl millet, 

f~rtillzed w~th 90 kg Nih. (103.36 k9 Nih.). ¥adavand 

~.}1n9h (1985) Cb8e"~ that the yield of whe~t. ere;: w~s :t,i"'her 

after mung bean and urd bean .a COIfl:}ar~ to fallow. 'l"l--.e 

yiald obtained at. 12C Kg Ii after fallow could be C)bt.8in~ 

Witll the ap;jlicat.1on of 9C kg N/hawi~en a preeecHn(j cror of 

urd 'bean was taken. It wall re;-or1:ed by Nagre and ("'bandr8selc:.h~r 

(19B!» that the effecu of Qroundnut.. black graff. and QRen 

grflll1 were equivalent. to 40 kl:J N/h. and the effect of cowpea 

was equivalent to 80 kg N/hs, \If. ,en t:1e crop. i;lere grown a8 
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72 )co N/ha tlas obt.8.1.nad for t.he fertiliaer N r.pla~ by the

followed by rlce-rice-eowpea and t'tey were sign.! f!cnmtly

i~ wae on par ,,1 th t~e yield obq1ned by the appl icetion of
pe.r ce.nt

75.>: the reccmtCf.en,jed d08. of fert.j 11••1'. (;tAl;, 1986 b)
A.

,c\, study by horl'18 .as.l1. (1986) derr:onetl'iIlted that 8 {(;~st qrovift{J

trop1eal lr>I.•wn8 coult1 acCWftalat.e fl"lOr'e ~an eo ko Nih. 1n

4S days and that rice yield reaponses exceedinQ 2 ~'ha were

~os.lble from qr.en manure incorporation.

T'tlus a cc~aid.rab te eav1n;; of fert! 118er N can be

vbtained by cultiva'tinQ leQurnes prior to non-l~~ume••

cultivated.
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Z.5.

'1:"ne q!'{)wing of ber8eet;'l (Trifolium 'l'MitdrioE) in

G rotat.ion cc:nslst.in;: of cycles t:>f thl"H .£A.t:.! crop. of

h:;rseem followed by three~ cre'i-'s of whe",t., wit~ COWl-'<es

be1n'J grown ".;juring the kpg,tlf (8~1') IHHiiA80n led to the

building up of soil ferti 11t'.y. aa .mown by the increase of
pe-rc.enf

8011 organic: matt.er fro' 0.696 ',;0 0.989 A over e 10 year

experimental period (Acharya ~.t1. 195J). Moore (1962)

studied the influence of a legume on soil f~rt.ilit.y under a

qr••ed t.ropical pasture and re~ort.ed ~l.t ~~. inclusion of

Cb~t~ (£totQallml ppbfls,ns) in 8 slant $tar~r8SS (C>Dc99n

pI,cto't.ashn') past.ure ro8U] ted in .~9ft.if1cat)tly hJ:7h.::-r

l(?Vftls of orqan1c matter. total N end nitrifiebl. t'i 1n t.lie

underlying 8011.

the }Jeneficial effecta of green )'r'snurlnq t\i·jt!~ end w~thout ~

on wheat. revealed that. t.he percent.age of weter stable

89Qregates 1n ~ aol1 wa. higher under green n"snure

treatrnent.8. The in£l \lence of di fferent. Ol'aen manure crope

on a011 .t.r'.lct.ure and \'Ihea~ yield V88 studied by A)arra U .Il..

(1968) and they observed t.ha~ green manuring siryrd fieantly

increased WAUl' st.abl. aggrege1:e8 blgqer t.han 0.25 Mlr.'"'1ameter,

decreased bulk de s1,ty, and. 1nenu)·..;ed water holding ca;.'ecj~,
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t-ctal pcZ'O.l~y an.d ~~rm~ab111~y. Sharma lard Zingh (1970)

,1nvostioated the effect of ;;row1nQ wlnt:er legU!!i~. on

eeru!n proper~hJ. of i!t"J alluv1a1 soll of Non:t.em India

and found that. legumes InSienerel decreased the bulk dens1t;y

of ~h~ so11 sndincreaaed the tou! water s~abl. a99regatea.

They alac left ~,e .oilt·ii~jh 1" organic C, total N and

available P, en() al'raOn..; ti':. 1.9um~., berherr\ lltaa moat. effect:lve.

A long term exr!4!'ri\"~ent t.o atufly t.h€! effec~ of four

rotat1ona end arpl i,cat..1on of farwyard ~arR1re er;£'l fert.lliz~r.

on chFic:al and phY81ca 1 froFe~e8 of so11 s~,~d that

applicat.ion of tarmyare fnanure and use of green manure

decre.sed the bulk t.'-ensl ty of t})e so11 and increased the

water stable aqqrll!Q.eUts (B.v~n&Ql and ~lenn, 1910). A study

by Maury. end Ghosh (19'2) rt!!voa!ed t.hat farr'y.rd \lYlanure

ant! gnen manurJ n1J wi th phosphate reaul t.ed 1n tbe hi"'hes~

ecnUJnu of orqenle mat.ar and n1tro~ten In the soil, aNi

green manur1 ng Inereasod the eat.1on e-xchanqa cap.cl~y of the

.mil. The m4"!nb?!narce of so11 f.r~111~J' under inten8ive

mul tiple croprlng in n rt]:em India Ve5 .t:u<~ led by Nett' U .t1 fl

(1913) and they reported tLat. the avaiLable N, r, K lIU1.rl

orgenic mat'ter Cf ntAnt of t.~':G 8011 al1,'htly l;r'lj roved arter

11!!~~'..:niIlOU8 crope \lMre grc.wn. ~~vor, t.he cTJongee 1n the

peratt:itt.en of soil fertlllt:y Wtare t:e:~:por6ry, and t.he so11

reverted back to n41'.~r t1'1i tia! '-'OS1t.ion after the SUbaeC.iUet"lt.



crope-. I;·airf.11:h1 n Al. (1974) obs~rv;!;~t'3 that bulk d("n5';;i ty

of t..?:;e sc.11~~ecre.~a~ while total porcHd ty i\)nd W';:lter i·e] I"~.in<.;

c<i,llpac1t.y of 5011 irlcreased due to il"lcr'rporaticn of lp.-(~f\r.'Ie

It. t:wo year st.a'1y c:or.duc't.ed by Sin·gh and Ashwatt';1 (1978)

on tic") malnt~n,u~ee of solI f~rt.111t:y in t'he hills wit.t:

i ncorx.'I()r.~ t~('n c f IGt;nJr'lGs j.n ere.~. plni~ S~ uences S!'cwe1'') th3t

at t.ht~ end of the r"~rioo, t.1",e available N end K Inereflsed

in tornftt:o-9r.een Qram-wheat and green fj\snure - 'Whnat. seuences

r€:spectively,snd the available F deera~.e'<l in t}~e f(111ow ­

whent. rotetion.the physic:o-cher,'lcal proi.>ertJ.(?s or' t.he

surfi:,)Cl;! sell (0-15 01') vere, 1n \Jeneral, f.avcurot>ly ir;flueneed

1n rote.t.1,,)no 1nvolv1nq 1"",!:;ur\'~8 and w~ra a;>~v~~r~,m1y affected

in SQ;',:e~c:es 1nclud1n<, mal_. Thind n 41. (1979) # stn~yin(}

tLf' effect of eror ro~t:1cmB on soil fprt..! li~y, obs~rved tlr'a't

leguminous crops ~.'>eneficia71y affe ·~1 t.he ~1.~t.er. stahl@

a9~,regeteti in the s011. l'leelu and .~.fij1l"la l1gel) ~t;;.:;orttY~ ti ~t

lc"Jum1nous Cl'OF8 in rout1on beneficlally affect.@(<''l tJi,f?

a4)-oregot..icn ,,11'\<1 1~pt''Ov,,~ 'the physIcal o':'indi tion of the 9011.

E.1n (1993), \lK,rk1nq on t.ho uU11:zation of green io/anUre

fer re1sin,; sc11 f.?;rt.;.l.ity .in Q~1ne, r"eror~~~ tbet. green

mnnuri nfJ was e f fect.lv~ in renew1n\; humus a1"1'1 >_ rtYr"!(.:1't1 nf:

microbial .:ctiv1t.y, an-1 that it. could incl'e::!oe t~'e proportion



23

Lf wawr sUlble aU~~f9qates lar~er tLc'i\''i 0.25 r~f":, 'r)w~r tJe

bulkdenai t~i' and increa.. 11011 perCle1ty and wetP..-r reu' 0', r:q

capacit.)'. St.udios on rJee baaed multiple cro~: S9o;,'emce.

by Oeke ~r.d Singh (19~4) n"osl(1!t~ t~'at.orq&Tiic Cam"! tot.al N

contont. of the s~)il 1ncreaaed in all t.he rotat..ions 4!'Wcept. in

~'Ure cereal (rice - wheat:), maximum being in rlee-bu·seem.

T1'\4!ce w~s contJnuoua build up of .; status of Goi1 in all the

retllltJona, ; ax1,l'!"w\ belnn 1ft ri,ee-berseem. After a 16 year

st.udy. Singh d.l1. U99S) fount" t.hat tho yie 1~ of pearl

millet. v.. 11}'.. hl:her when the crop W88 (,.ltcWf: in rot.atlon

wit.h chlster bean t.; an wi th pearl ittl11""t. tilone, end t~l(:lt. tf·o

schedule kr:ro~ t.."le soil organic C by 12' .s~rt 80j). ~v<.li1ab1J!:",

I. 'by 25;\.

The above re~~crt.s indicate t.hat. legu'l1es 81qntfic~ntJy

a"'fl!}ct. tt'e rhys1e,'-ch~1c81 ."·roper'ties e;f tl"~ soil.. H'!J:ever#

the changes 114 9',.11 properties vary fn>r'f\ locet.1on t.c; '1.oc:"~~t1on.





The d(!J ta11 s 0 f the rna 1:er1el. used en~ the t.eehn 1Quee 

ado~t4!d during t.~. cou~ of this investigat.ion ani pnosented 

in t.hIs chapter. 

The exper11flent. vas conr'ucted in t!'H! riee f~.eld. of 

the Agr1cul tural Research .li»t.ation. Hannuthy, Tr!chur dist.riet.. 

The station 1a .it.uated at. 12' 32' N lat.itude and 1." 20' E 

lonQit.ude at. an alt.itude of 22.25 11'1 abel". ft!Sl.. This area 

enjoy. a t.ypical hum1d tropical climate. 

The experi:r'~!'nt. was c:ct;tduet.ed durjrH; tre third crop 

scason 'Janu~ry-Apr11) of 1985-'96 and first crop se~8cn 

(June-September) of 19S6-'E:\1. The details o! the meteorolo­

oical (iata recorded at the 1)lst.ri" Aqricul tural Farm, 

~.nnuthy during th* eror- period. are presented in 'Xable 1 

and Fiq.l. 

Campo8ite 8011 sar-:ples frar; 0-lS or dept.h were drawn 

b(,fore the comrr.~nce~~.nt. of t-"'e exper1rrent.. and were used for 
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Teble-l. "'.eteorola.;:ical date for the experirl"p.nte 1 ; erio(? 
(t<1rd cZ\.')P Maeon of! 1ge5-'~6 and first crop s~~.on 
of 19€-6-'P:7) 

Btandard ;,ierJod 
week 

4 

5 

6 

7 
e 
9 

10 

11 

12 
13 

14 
15 
16 

17 
19 

19 
20 

January 

22-23 
29-4th 

i"ebruary 

5-11 
12-1f:\ 

19-2S 
26-4t:h 

5-11 
12-18 

19-25 

2'-lst 

2-e 
9-15 
16-22 
23-29 
30-6th 

Tetel Mean ~.an Relati .. 
rainfall mex1.reum minu!\Jfi! humid! ty 
(~) terrJperat- tentperat- (x .. ) 

ure {C> ure (~c) 

o 
o 

o 
1 

1 

o 

o 
o 
8 

o 

o 
o 
C 

23 
27 

1 

59 

34.6 
32.9 

34.' 
35.4 

35.8 
36.1 

36.1 

35.4 

34.5 

21.5 
22.8 

21.9 

22.3 
23.4 
24.6 

24.3 
24.6 

24.9 
2S.4 

25.6 
25.7 

24.6 
25.0 
25.0 

SI 
59 

56 

55 
52 

51 
64 

70 

6S 

65 

65 

69 

72 

73 

67 

71 

-'::ontd. 
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Table-I. Continued
----~-~~~~~---~-----~~~~~~~~~~~---~~~~~~~~~~-~~~

1 2 3 4
~, 6""_.....,_......................--..~~--_ ..............~...-----........-.......-..-.--..-..-_....-........_-.

21 21-27 0 34.5 23.3 71

22 28-JI'd 31 32.4 23.4 75

June

23 4-1v 28 31.9 22.S 16
24 11-11 1.7 30.2 22.9 B~

25 19-24 206 29.' 22.9 90

26 25-1at 328 27.6 24.0 90

July

27 2-8 18 29.' 22.7 80
ze 9-15 143 28.8 22.9 98

2' 16-22 118 29.2 23.3 e,
30 23-29 64 30.0 23.0 N
31 30-5~ 34 30.0 21.9 92

AuQua~

32 6-12 .J05 27.2 23.3 sa
33 13-1' 20 29.3 23.6 eo
34 20-26 0 30.0 23.0 75
35 27-2nd 0 31.5 22.a 76

September

36 3-9 23 30.9 23.0 7'
37 10-16 3 29.6 22.5 87
38 17-23 179 29.3 23.2 ~..
39 24-30 77 30.3 23.1 83

~~~~~-~~--~-~~~~~~~~-~----~---~-~--~-~~~~~~~~~~
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the detE.rrr·inist..ion of physico-chemical pror'.r~l$.. The

date ~re given in Tabl•• 2.1 •• 2.2. and 2.3.

Table-2. ihysieal ant'; chem1eal prolert1@8 of the 80i1

I"rectJ.on ....er cen~

~-osH:.ion

eoarae sand

rine send

S11~

Clay

23.9 Robinson's internat10nal
~: ipette me1:hod
(Piper, 1942)

TexbU"al cla.a Sandy clay loam

CcnDtan~ Value

t article derlsity,

9/G'll3

2.22
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2.3. Chemical composition of the 5011

L r'qanlc carbon ( ~t)

Tot.1l1 N C,,)

Total l' (ib)

'total K (;:..)

Available N (lco/'h.)

Avaihlble r (lc.Q!ha)

AvailablG j<, (k9!ha)

pd

O.t3S

0.077

0.255

31.17

'rt..e land W<:'8 u8ual1y 10ft fellow during the third crop

season.

There were ••ven main plot treat.·",":)nf:s during the

d iv1ded into wo sub-plot.s eact dur!nq 1::;1' first crop

season Uig. 2) • The main plot. t.natr.nt.s included s1x fodder



FIG.2 PLAN OF LAYOUT
N

Repli~ation ..L

aB
BB
B lL~Na\

-BB
BB
EJEJ
8B

Replicdtion I'
8 \L~Nal

BEl
EJ8
88
B 1L3Na[

88
E IL~N21

Repl ico-rion III

B 1L6N21

B jL2N2j

8B
BB
BB
B ILaN2l

B lL~N21

MAl N PLOT TREATMENTS

L I _Sannhemp
L2._ So~a bedn

L3- Ric e bea n

L4-- Ve IveT bean
L5_cowpea

L 6_ B \ack 3rom
F _ Fa IlovJ

SUB PLOT TREATMENTS

N \_ 75 % N (52'5 Kiha)
N2._IOO% N (JO K5Iha)

TREATMENTS 14-

REPLICATIONS 3

DESIGN_ SPLIT PLOT IN RBD

NET PLO"-r SIZE_7'S X 4- SG·M
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COV'j;o@8, black gram. (Refer {,elates 1 to 6) and fallow, in

three rep] ications. The deUils of the t.reatve,;"ts are

given below.

a. ~annhemp

b. Soya b(~an

c. Rice bean

d. Velvet bean

e. COwpea

f. Black Qrdltl

q. Fallow

it

Fertilia.ra were placed to the leguTl'l1noua crops

iJ 25 k9 N .. 60 k<;; f 2C5 par heet:are one mont.~ it far aov1ng

B8 fer 1:hE'3 '>ackage of pract.ice. r/ltCO'lmendations of t.he

Keral. AQrteultul'al On1venl'ty (~AU, 1986 a). N ana k' were

applied in the form of una and .-uesorie phoa resreetively.

iii leDl (kg!ha)

N
1

10

a) Third crop season., 1985-96 I Fodder lC':,~.
(January-Apri 1)



Design 

NCl. of treatment. 

No. of replications 

Nc. of plota 

b) First crop season, 
(June-S.f~ t.cer.',b!r) 

aes.tgn 

f<k:: • of l'e1n plot 
tre a trr ~n ta 

Ne. o~ sub-plot 
trf);, V>ttn ta 

tq~, • of repl ieationa 

Total No. 'Of plots 

3.5.3. 51,. pf ~il plott 

Season 

Third crop -
rodder leguDlG8 

Firat crop - rice 

Ce,opa 

I. r·;Xtder lequmee 

$annhetp 

Soya bean 

Rice bean 

Velvet bean 

30 

I Rand(:>mi zed block 

I ::Jeven 

I Three 

• 21 

1996-F.l7. Hiee 

I Spl.tt plot 

• She 

, 1'vo 

a Three 

• 42 

Row apacino Gross area 
(~I (~<:t.fl'!) 

15 x 10 e.l x 4.6 

100 

leo 

30 

40 

~tet area 
(::;'q.m) 

15 x 4 

7.5 x .. 
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alack gram 40 

II. r'iee. "ar.iety Jyott:1 95 

The land Was plou;Jhed twice. first hy tr~ctor ~'1tnd 

then by ~\Htr tiller. and 1 ... 11ed. Seeds were d1bblel~ 

2-4 01' deep in random rowe, on 2Jrd January. 1986. 1\ week 

;:fter 80v1ng. ;;'18P £1111n,j was done wherever Messeari t.c 

maintain uniform plant popula't1on. 

A un! ~OrTt' dOM of 25 kq N and 60 kg 1='2(;5 per h(.!:ctare 

was ap,l..:11ed 1n all the plots one mont." af'ter .owln~. The 

fertilizers were placed 1n bo!!tbtean t~~,e rows. Hand w~edlno 

of all the plot.. W.38 done prior tc;. fert.ilizer appl iCtlt.ion. 

A prophylactic 8pray1n~ with 2% ~~lux was giv@n 35 d~y. 

after sowing. 'l't'.e plota vera irrJ.qated copiously immediately 

after 8(;"1n9. arid later. life 8e"ino irrio:;etJons were ':iven 

when esser-tiel. 

All t.h9 fodder leqwnee were harv€>stel' thrice. on 

4-3-1986, 26-3-1986 and 25-4-1986. The yields wore recorded 

in terme of fre8h wei;;1ht (kg/ha). 



Plate 1. Sannhemp

Plate 2. Soya bean



Plate 3. Rice bean

Plate 4. Velvet bean



Plate 5. Cowpea

Plate 6. Black gram



The cultivation rractieea r'OCOIm'Iended for short 

duration transplanted rice were followed (1<:I\\,;, 1986 a). 
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With the onset. of tile south vest monsoon, in~lvil1ual 

plota were •• paretaly plouShed u8inQ a power t.l11er. 

Nitrogen do ... were given a8 per the U'eatrnenta, anti i 2(. S 

and l<2v were 0'1 .. n at. 35 kg/he each. Appllc~tic'n of 

fertt!.i"" WQ8 done .8 per the peeleag. of r;:r.t!lctiees 

recommendationa. 

Paddy seed. were 80wn 1n the nur •• ry at a sead rate 

of 85 1cg/ha on 30~ )18Y, l'At. en. month old .eedlings wore 

transplanted with two ~thre. see41Jng,s ~r hill at a 

.pacing of 15 x 10 em. 

C<-Jnt~llPd 1rriqetlon was t10ne when necessary. The 

plota were hand weeded 25 deya after transplanting. 

rrophylactie sprays with O.OS" Di.lMcron, O.2~ Hinosan and 

O.ll't M.etacid were given 30, 60 and 70 dmys lifter trarlsplanUng 

resE·ect.iwly. 
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a) Blight of plany 

1'J:"()t'r, each plot. 10 plents were select:ed randomly 

and tht he1qht was l'\"!~~auntt~ 1n an from ground level te, the 

tip of the shoot just ~fore each cut, i •• , @t 40. E2 and 

92 day. ~fter sowing. The average he10ht r.er plant Was 

worked out. 

b) Ng , 2f l.@!!. 

Ten plan1:8 were aelectAd .~ random frcm, eaeh plot just 

~fcre each cut. and t..'1e number of lea ... were counted. <?'he 

average n\1lr.ber of leave. per plant w~. worked out.. 

Just before each cut. 10 plant. were .electe~ ran,1t'"1T11y 

!rtY.'" e-ach I=lot.. pulled out carefully efY3 t.t:e total nwnber of 

nodules was counted and their average w¢r~ed cut.. 

d) 11" - I. 0t.i 9 

I •• I-stem ratio Vd determined for 10 plants per "~lot. 

88lected randomly prior to .aoh cut. The plants ~re cut at 

the base. their leavee and stems c:.r .... fully aeparated an~ 

we1Qhec!. ant' the leaf-st.en'l ratio calculated. Tt':e ratio was 



calc:u.lateCl both for ~~e fresh wel<;ht of S&;'~r.: l~a end for 

their oVen - dry W'ttl~ht8. 

At each harvest .. t.~e- fresh ve.1~]ht of t\.-;~ fodder 

lequmes W.38 record·ed 1n 'kg/plot. anI"! expresae:'td aa t.l'ha. 
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The plant:)eight in em v •• recorded at the 30th :':ll'"ld 

60th daye after tranaplaflt1ng and at harvest.. Helqhts of 

plBnts were measured from the bott:om of the culm to the tip 

of the lcn::;est leaf or t1,i:: of t.". earhead whleheve-r Was 

talleat. The aYera9~ height per plant vaa worked out. 

b) ~~r of till". 

The nUll'.ber of ti Iters per s~.m vas counted on the above 

data. and the value per plant v •• computed. 

Tho n~ber of productive ti ller8 fror' each samplift9 

unit we8 counted end tt~ value p~r plant we. cal.culated. 

d) LJngSh pf panicl, 

The lenotl"! in ern ft:<m" t~'e nec:lc: to the tip of the 
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Fanici~s of 10 panicl •• selected raT'ldortly frc,r, f!.11cL rIot 

w:u, ireitlaured, and t.he averag$ lengtl. p.?r r .l'IIt"Jlc1e Wf'tS \;crkr.~d 

out. 

Grains from 10 randomly selected pnnlcl~. f~ r-nch 

~.lot were used fOT count.tng and t.he aver¢'lge nurtb~r of gr~lns 

par l;:~micle was caleulat..ed. 

Fror,I tl')9 a~'ve ~;;r81n., tr"e ntr"':t){>r of fj, 1~~ '~~rajns WAS 

coun~tl an<'- the J:f'rcent.age of tl11(!ld grllin ,..,.,9 cale,~lat&d. 

'l'ha average value ;>r'·r p.mnlcle vaa e.1so eotq)ut~d. 

One thousant1 qraina were cc.n,mteci fre:: tta cl(!<aned 

pro'~uce fro!f~ ~::8Ct,,; plot, W{lll:tt~hed and recorded. 

The total ;: roduee (Jf fJraln fran E'~acL n~t. plot. \Ii;,,8 

cl'''':laed. dried, winnowed, we:1qhed and ex:t~l'0 sed ~. 'kg/he. 

The we1,;;ht of sun dried straw V3D recorded plot-vise 

and th~ yield of str'..;W In k~ per ha vas cortlput~d. 



Fro.\'ft t:"U3' ~r.in and straw yields af ~~e'; plot. tJ:e 

qra1n-str~v ratio was calcula~. 
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: l<'3nta fror.l Eive hills aelect&d at randc!"'l fr,"~ ~3ch 

plot were cut at the base and removed at thn-e stS998, vIz. II 

at penicle initiation, at. SO"" flowl!"ring anG at harv~8t. The 

1 .. ef blad •• , stam. and panicl •• of the plants were aepftret.ed 

and dried 1n the oven. From the cven-dry we1Qhta of t.h~se 

8aJf'ples, t,h(!> totl!l dry rr~tter prt){'u(;."t1on 1n kWha at. t':'0 

abc've threp. stagGS was worked out • 

• ) pyl): ",paiU 

The conv.,nt1onal COR P'lethod (r1,Per, 1942) was USM 

fer determ1ninc the buIlt donei.ty of tt,e s.::d 1 of ~aeh rlot 

bott, prior to .8 w&11 eta .fur th .. forld.,r 1~t:~ en'p8. 

The uns!ev~ compo.! tit 8011 .a!'!~pl@8 werEt usei' for 

ti,e d""rtenrination cf t:~;e ;:ereenuqe of weter stahle 

a9gre:qatee prior to t,:1€ .owing of fOIMer 1~QUf"4. ao well ell 



n fter their harv •• t. The Y'o~~r' 8 sievinr
l1 a~r'''U'at\18 V~. 

utilised fer this (Yoder, 1931). 
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Compos! te soil samples were taken frot""! each plot 

prior to tie ~owjnq of fc..,der le-gurnea .. a well .lS after t.he 

llarvest of the crope. Samples were taken at two depths, 

viz., 0-1S <::'1. and 15-30 C1'!. The solI sD~ples were then air 

dried, rowdered end pa •• ed trrouQh • 2 rr.m sieve. 

ttl Organic carbop 

Walkley and Slack m41thod (Jaekaon, 1956) va8 umed for 

the a.termination of total organic carbon ccntent bf soil. 

b) Tot.al niU'2)l1n 

The semi m1ero-Xjeldahl method (Jac~aor., 1956) was 

adopted for the determination of total N content c,f 8011. 

The total phoaphorua content of Itoil waS r1e~~ined 

by th& vanadopho6:phoric yellow colour methc:~ '.:.s1n,: t!-:e 

perchloric-n1tric acid (112) extracts (He.ee , 1971 ~H~d 

':acl-aon, 1958). 
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The total potassium content of t'!-:,} scil W,1;. 

deU!rwine<;; in t.he- flarr:e {yhotOlr~et.r using the p~rcl'llorie­

nitric acid (1.2) ~xtract.a (H ••••• 1971 sr.-oJ .. l.ac~son, 19S!"). 

'niE! al~.al1ne perrran':;nnate ri'etbod ';lI1as us-ed fer 

detemln1n-: the available n:i.Uog<!en c{)nt:ent of $'Ioil 

(Subb.ilin ·:Hi'" Jl.sfja, 1956). 

f) Available Philph2ru' 

Availabl~ vhos;:horus contert of t.he soil was 

d"!terrnined uSin,} Gray 1 &.xtraetant. and molybdorhosr'!iorie 

acid ~ethod in hydrochloric acid system (~ackson, 195n). 

The available r,ot,asslurn content of scil Was d<.!?'t~rm1ned 

fllimG photor!'!~trically, using the neutral normal ~1Or..hJl'fl 

acetate extract (Jacklon, 19513). 

The pH (jf t.h-5!' 8011 was det&rT'l'!1ned 1n a 1.:2.5 soil -

water sU8p19nsion uSing a pH meter. 
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i) CatioD exch,n9t capacity of soil 

It was determined using 1 ! neutral ammonium acetate 

to displace the cations. 'lb. ammonium ions were then 

displaced by 1 ! KCI. The ammonium in the leachate waS 

then distilled using a micro Kjeldahl apparatus (JacK8on, 

1958). 

3.9.2. Plant analy.1. 

The plant sample. dried in an oven at 70 a e were 

ground into fine powder and the diacid extracts were used 

for the chemical analyses. 

3.9.2.1. Fodder legum!! 

Compos! te samples of fodder legumes taken just before 

each cut were analysed. 

,) N1trog'D 

Total N content was estimated by the micro Kjeldahl 

method (J,ckson# 1958) and expressed as percentage. 

b) PhosphorwP 

The F content was estimated colortmetrically by the 

vanadomolybdate method (Jackson, 1958) and expressed as 

percentage. 



e) 1'9" •• 1. 
The K cl.."mtent va. determined in a flame photometer 

(Jackson, 1958) and expre.sed •• percentage. 

Analy.es of plant .ample. of rice w-.tre carried out 

.eparatell' for l~"!f, at:.errJ and panicle. '11;. (leterminat1on of 

~. I? and Y.: contents of rice va. carried out .s mentioned 

earlier under .ection 3.9.2.1. 

3.10. Uptake of DY\r',n~ 

The total uptake of N, rand K wal worked out fr'_"'f:' 

t.he nutrient content ano dry matter protiuct1CH': and expressed 

aa leg/'lift for leaf blad •• , .tem. and pen1c:les. 

Data r~l atin:; to eaCh charecbtr wer-e analysed 

.tat1stically on en electronic cor'puter. Ti-,<!"1'" teat. w>!'!. 

c:arried out by analysi. of variance techni<Uf.! (i ansa end 

Sulchat:rne, 191EU. Significant reaul ta Wftre ccrnpared after 

f1ndin~ out the critical differences. 
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l~b.r~f rtce were calculated on the Dast. cf raltea .. t''WJned 

from the store of the Aqricultu.Z'el Research ~t.at1(Yn. (·'~'··nuthy. 

The net. return per hectaA an,~ the net retum per rupee 

1nv~.ted (Johl and Kapur, 1991) were also c<l1cula'ted.. 





The casul t~s of the ex,;;eri;:,ent C'XYnduct(,;~ t.:.:, StU'1Y 

the potential of fc){'der 1.f!!!~. in rice fa 1 lows ar.. 

presented end d1scuaseC 1n this chapter under tb~ fol h:''Winq 

heads. 

4.1. 

4.1.1. 

4.1.2. 

4 .1.3. 

4.1.4. 

4.1. S. 

4.2. 

4.3. 

4.4. 

4.5. 

4.6. 

4.7. 

; erformance of fodder lEh..~1I 

Growth ci' aracters of fodder le~f!es 

NUfl'.ber of nodule. 

t.e~f-8t8'!f: ratio 

Nu~ient cont~n. 

Fo1der yield (fresh we.1iJht) 

Soil physical proH1,rtiea 

~Q11 c:her.'ioal ~rcl,>ert1@. 

(erformemce cf rice sueceodifl9 lequ!fCl. -

Growth charaet:ers of rice. 

!\Iutrient ecntent and uptake 

1ield ~nd yield attributes 

f;conomlcs of eli fferfmt ero;lpin:; systerri • 

The iJata on tie mean ~H,~h;}·:t of pler2ts of t.i~~ l::,r:'\Jj":;e 

crops juat t.~fore each }'H,\cvC"st. (at 40, 62 9nd 92 (~ays :"ftt"l' 
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sowIng) are ,:'resented in Table 3. !:iiqnificar:t w·~ri.~,t:lorl 

w~s not.:!e~d aman th~ dl!f~l'\~nt le~~t1me cro~:s w1t!- ras;'~:-ct 

to U.l~ he.ic,<:t at ell tt,e 1:'1ree sta:]'!?. ~arU'ti'G!l'p rjOCt:.'r:~i<,:t·; 

the> rt'<:lximur(; ~:ei.t.;ht durin:': t.h~~i r-ferent st.""~'J~s (ft.33, e4. 37 

,,:,;r.,~ 77.53 e, ret'.~:ectivaly) fc! 1cwoo by velvl:!t bE>~n (34.61, 

44.Ji5 and 53.4 c:-;.. l'el!.lpec:t.J.vely). CompSlr1n~: b9tw~('m tJa 

c:1ffprer:t stages, all the le~ crops we~ tallest tit. t:e 

tl~.· i'C' of t:,~ second hi3rv~$t tte., 62 ,~oys Cl!ft'JH~ tF)winq}. 

excej::.t soya bean. wt.ich ahowed e decnt3se ir~ t'!ei,';r-,t. V~lV'<~t 

bonn '4#HS tallest just before the final harvest (1e., 92 ~~ys 

~fter sewin;;;). At tb9 t.if1\e c·f thl t.~i ni h,t'tt"Vrtst, a 11 the­

It'j'(:~'~ crors (exeept velvet hean) rec:c.·rded ~Le miniIDu:,' r.ei 'ht. 

t.Le r~tG of increaee 1n hpl!jht n("lt t+eirv: t::lS prot':ortic~'Ally 

hj(,;t. as <:lXj':·ected. 

The m~lan l'lUf".ber of 1.6V·~" ):t!r plant d! fCC. S1 l"'lWf'>d 

siqni f1card:. v~rj.ation, (Table 3). Saf'nhe~'f.· .?'Inc v(llolvet b~an 

had R!C;re number of le~ve8 tJ-lan the otJ;~r four If'0''r~''G crops 

which vr:-re on par. '\t. a 11 tht thre~ a~~;:t(>n, !H''l''l!''\hll!\~r> 

recorxled the hJ<:~hf:!st ~an nUl'l'~r of leaves j:~r pl~H·!t (24. 

30.97 .and 57.9), folle.wod by velvet bean (22.31, 29.33 ar'ld 

46.17). n~e> rrel!n nWT~b"r oS; lt~~jVes per plant .~ncr'!';u,$i5:t'J w~ tJl 

<:»qe, ..... axir:um nurnb@r beint:;' r(!;corje(f et t>~ tin'e (.y 1:i,o!-:" tL:I rd 

harvest. 1 t can tJ€:, Bttril:.iUt~d U') t.he Incre·.HJed nur'!l'X':-t' ,,:' f 

5~t"'conoc1:ry br<2!"c:-;~s llr . .!ch e:1'le!'(Jeo ;~urin:1 th(l~ f1rf.·t twc ct:lta. 



__ ....-....... _____________ .. _ .... __ ... __ ...... __ .,._ .......... _ ..... _____________________ .. ,-7 ___ ..... , ___ ... _ ... ________ .......... _ .. ___ ..... ___________ ~ 

~lack gram 

h.'I) 

(:'2) 

(1'3) 

0." ) 

(t.e:) 
::J 

C.D. ~t 5~ level 

~:v. of If!' vC!ts/plont. 

1 11 III I j1 111 1 II 111 
harv€-H:t h~rvf?st hat'Yt'!!',:t h~r.v(!Ht l:;:)rve~:t harvsst harvest. harv9st harvest 

@1.33 

30.67 

24.61 

34.67 

30.67 

27.00 

7.e5 

F4.3? 

28.77 

33.63 

44.BC 

33.33 

30.5C 

7.07 

2.24 

77.53 

30.53 

53.4C 

29.07 

19.70 

9.18 

24.00 

8.67 

9.00 

22.33 

11.00 

9.67 

30.97 

13.57 

16.13 

29.33 

10.77 

57.90 

13.67 

19.27 

46.17 

1'5.P.7 

13.77 

25.19 

1.99 

4.73 

2.33 

4.07 

30.00 

9.67 

9.49 

3.el 

3.23 

21.33 

4.70 

2.15 

0.87 

1.90 

1.BO 

3.37 

12.33 

7.10 

1.13 

2.93 



'I'he d.t~ em the ft'!Gan nUl'eber e.£ nod111i98 cr: t:',e l~',;un'e 

crops at tt;ree harvests ar~" p!"E<ser.t.~f<l in Tahle l. It is '3"",e~ 

frorr. tl':e taLle tr~at si.:;;ri.1c.mt V'ari.&tlon ('cc;_~rrec'3 ~tw<:,-e-n 

vel vet bean ~nd cthe-r l~J;]U1l'fUIl dur1n,"J t.he f1 rst twc. hilrvest;s, 

wit.h velwt bean recording tt~'" ht~~~h4£"st nur;"b" r of nc1Y ~0'~ per 

plant e(')q:..:tr~d to the ot.her leGumes. At ell tJ><e ~Jr~"e Bt.iJo,QOJs, 

velvet bean f'Qcorded t.nE' hi';ll@st number of of',eul ~8 r~r !~1.::~nt. 

CO"""l :.\r1n~~ b0'tw~C'n to":::?> Alfferent. stl'tgos. s,annhtl!'rr,p ~!e;d 

:r.axiP-ltJr 0\.1I1'100r of nodul(!os Just before thE! £1n,,1 :iarvest (92 

d~ys i1fter sowing) # wt":11s all to'1. other crops Acorded the 

r;i'.l'~N:t nur"her of nodules at the first harvest (40 deys after 

sewing) • !'his !'" ,-,y bP. b.~C'4'luse le<,JUme crop. ~;ac not beerl ~r0wn ' 

pt' vlously in t,J-,e Vlots, and t.:'le a011 lc(llc:1r~d a n""'tur~l hul1d 

u.;: o{ RhilxbJ.upt. Jicnllew.?r, velvet tJ9Gn h&~ a f~2.1rly hi<;h mlmb@r 

c f rtndules. It 18 presumed that the root e'l!fud''lt·~t-: c r velvf"t 

beerl mlSJht have favo'ured the microbial build Ul 1n tt~ 

r't': lzo8phElre. 

'l."he le",)Uffl-e creps "'1 ff~red 81qnlficant!.y in t,"elr 

le::;f-st".em r~tjo (<1ry we1,}ht). However, there vas nc ';~ner9] 

trend (Tabla 4). The lowest 1.8f-at....~ rgt10 W")8 ObSf3~ just 

b~ fe-rIP! the th ird he rvest. This waa noti ee'" In sr~J. t"! 0.( ~h1i) 



~----~~----~-~~----~------~~~--~----~--~----~--~~-~~~---~----~~~~~~~~~-~~~~~~~ 
At first harvest At third har¥P.st 

!;ann~p (;. 1 ) 1.03 C.62 O.lS 

':.icya bean (L2) 2.94 2.P.G O.ftl 

Hies bean (1.'3' 4.52 3.65 0.60 

Velvet h"an (L
4

) 2.98 2.68 2.29 

Cowpea (LS) 3.4' 2.23 0.38 

Sladt gram (L,) 4.08 2.77 0.'" 
C.O. at 5); level 0.585 0.971 1.049 

s.c:m+ . - 0.19 O.'ll! 0.33 
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obs, rvat.itm t::at rf'ost of tJ'il' l~qurr(" ere; $ r~':,Xo1r''''\'~.J low\~st

l:~i'Jht br::-tore tIle third harveflt. a""A ell (,Ii l':"~r ro,'1tK"'t'~d tl'lA

hl Jh~st. rn:&r:'~r of leaws at ee thir:'i harvest. The pr'f.)bftble

rC!03acm r!t..tribut:cd for thl~ 'low l~~f-stem rst!o jtHlt. bafore t~i':,

third hGi.rvest. may be t.'1(!' hi(;jher nUF'!b~r of seC<.·'n'~ery brane'ht?s

'produc('!&'~ i'tW'(~ t>e sr"aller sized lei'1V<:~s.

l"'h,ero t\f&9 nc sit;ni fic,"'1:nt, var~ ;',1:1z"n in t1.,,~ N C:'intert c'·i

tf'f9 :::11 'iferent ler;~ crops. 'The hl<;hest. :-i C0r1tent: W"HS nct.:~C!

at t.he first harv~st, ar,,:'t t:h@ lowest. ;at th~., tE·1 rd fHU'Vr':,st

(T,'!h'e 5). '1'his tiiey be explained by t.he i:"'een ntr~r of

n:dllles I,,-er plant., whim was higbeat Just. bef()rt! t'he first

harvf~3t.. 'l'''rlouJh the N cont.ent did net vary ::s1 'nifiea""tly

betw~en t.h~ at, rerent l'~gwrl!t:,H~, to>€' hl ',"feat e,)"t:"'~r~t wns m"~.Tl

in velvet bean (3. §6';t) • 1'h111 can h'? att.rlbut.e·d to tb:"';; hlcher

nW!lbr'r ()f nodules pr('l(~ueed in velve~ bean :a:; \-:ns ee@n {roo,

'rable J.

'.rhe t' cr}ntent of the different leqt.,E,.-. F ~ so {51:', net

vary signi Fic.mt.ly ('l8ble 50). 'the hi"hest ,. CO'l."l'tM\nt W!)~

seen at thtlll tif"'e ,::;;f the first har'Wlst 1n all tr:e legurnesex(..»ep1:.

bl ael':: gr3lTl. 'rr.. probable rtl!h.""lson ft'-sy be due tc t.hl'! decreased

9r':Mth ~m' nutrient:, ur,t..e-lke frc<!"'1 t}',e s011 t~f~r tee first.

harvt;l>st. In bIae),,,: gra~" t.he- c:'t"lunt washi,;hest ~t t;'e &?cond



rable 5. Nutr1or.t c~>nt.ent c!' fc)~dor le9llmeS In rlce fa110wa

,~t fir.tAt sect'''Jnd At t ..hird At. first At seccnd At. thirl"! At. first. At second l\t. third
'larves1: hsrves't harvest harvest harv(,~5t hervest harvost. ha!""lest. harvest

~--.,.... ~ --- --- -..- - .-.--.._ ~------ -,.._ - --------~ ---- -- -..-...-:_--,- -- - .,.,,_ -- .-.-.....
~'annhemp (Lt ' 3.22 2.42 1.23 0.81 0.28 0.10 2.20 2••0 1.90

Soya bc:an (La) 2.f~9 2.66 1.00 0.73 C.51 0.17 1.~9 1." 0.90

alee bean tt"3) 3.2(;' 2.66 1.20 ').~2 0.60 0.24 2.92 2.15 1.48

Velvet. be,~n (I'4 ) 3.56 3.21 1.32 0.79 0.58 C.15 1.63 1.89 1.60

Cowpea (L
5

) 3.30 2.69 1.23 1.02 0.16 0.39 2.04 3.40 1.508

Blsck gnJllll (L,) 3.36 2.'75 1.29 0.14 O.el 0.25 2.45 2.93 1.35

C.O. at 5% N3 N' N'" NZ tm tJS N~~ 0.51 liSlevel
,:;

,,~

S • .Er.:; .. 0.16 0.16 0.07 0.07 0.15 0.08 0.31'3 0.16 0.38-
-~~~-~--~--~--~--~~-~----~-~---~---~~-~~------~~-~~-~~---~--~-----~---~-~~~--~-~~~~-----~---~~~~~~~~~~~~-



h.:.irvest. 

,"\t th~ second h~rve~t. the E c-::n'btT'lt c f th~ fH :~f'~rE!'nt 

l~qumes W'i!S foun'" tt .. V(1r~:' 81 :nl f.1e~ntly vi fu co~r~e tH~V:1l'lQ 

t.be hi 'h0St ecntEl'nt (3.4;;';;') ar'\l,':J vQlvet. bean ti;e, loweet U.P9j;) 

(':;:<~bl~~ S). i·e t.be .' t>~r twt:- st4ges tt'.:-%'e \11,"6 ~,~ a!(ml rie·;)nt 

!~iff(!!rf.mce in th~ t' c\f"t~nt. In all t'~(:"l )·:,>(;urr;e ero~,8 eY-cept. 

rlee bean. thE! hit'l«!USt t: content was obs!"rv.e>d at t.ld~ ~~""cond 

hdt'Veat. RJce bean had the !"d,}hest ,,' c-:ntf'r:t at th~ first 

1\'3f'Vest. 0uri ng trtq n.nal h~!.rvest.. t7',E)" 't, co.:}nt,~·;t:. """".1' 1111 ~ t.l:e 

la,:--uG'tes was rr iniNlum, probab ly 11ue to t:',~ r~uc/,;x-l ~Jr.tIWt" .!)r'ld 

nutr1c'nt u;;t.elte. 

'11'1(> fresh wed;ht c r fodder at, all thr'~(lI hl!}~at,s W;)S 

fuund tc very s1gn1ficantJy. The data are F~:9~nU!d in 

lable ~ Bnd 1:'1(1'. 3. It ean be seen fref:' tblffl< f1s;ure t~,at the 

hj';r:est. y1~d('1 Was reec,r:~ec; by ~~arn''!hererJ (6.35. ~!.35 ~f':d 6.3 t,./tlti 

Ast::.9ct,1vely) follO'Wed by cowp •• (2.76# 3.86 and 1.35 tlhe 

re8r~ct1vely} • ':';';annherrp was four!<! to he sj ";nificantly .\1~rlor 

to ~1' ()tl1~r It:?C;~urN~' ero:;:',s. The sur''':'crletiv(!> p~'rfoftrlanea of 

sannhenlp is in aC'co:r.d~r:ce w:i tt the f1nd1n('1s of 3he 1 ton (19PC) 

W}lO nnorte(l tl:~~ sannhemp pro1uced t.he best fodder yield t,f 

1950 k,:;zIha eorr';':1'lr~d tc otr:er dry seeSon forag'!' 1«IK~JJ'l'I&8 ,,7""@n 

grc'll..'I'l on stored rz:OitituA following haZ'V8!\1t. of p«'!.!Jdy rice crt:'r:. 



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

Treatment 
! t:arvest 

~--~~~-----------~--------~-----~~----~~.-------~-~~~~---~~--~~~-~~--~-~~--~-~-~ 

:';~U'!Dhe;'1"p (l..t) 6.35 e.lS 6.30 21.00 

Soya bean (L
2

) 1.19 2.06 0.72 4.57 

a1C9 b~~.n (L
3

) 1.FiS 3.~1 t.l0 6.56 

Velvet bean (L .. ) 1.09 1.82 0.81 3.78 

Cowpea (LS) 2.76 3.86 1.35 1." 

Bleell' gr_ (t'6) 2.S7 2.f?2 0.85 6.24 

C.u. at 5~ 1.2"7 1.60 1.44 3.07 

~.Em .. 0.40 0.51 Q.4E 0.98 -
......... --... .-.--'---- ........ -.... -.. -........... .--.,.. ..... ,.,.. .. ""' ... -- ....... -... -.... -.... ~--.. -.... .-. ....... ,--...... --_ .. - .................. -- ......... __ ....... - ...... --



FIG.,3 FODDER YIELD (FRESH WEIGHT IN +onne.s / ha OF LEGUMES
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dur1n<J th~ second harvest 1n the order ••• nnhernp (8.35 tIh.), 

C0Vf4& (3.86 t/ha), rice bean (3.61 t/ha), blacj~ tlr,1lf'!'l (2. 82t/haJ , 

soya bean (2.06 t,/ha) and velvet bean (1.82 t./ha). All the 

(.te. 3 month. aft:er sowing). 

ccntH tions ex; eri;~need by the creps aft.Pr t.."':. second harvest., 

;1ur1ng 'tho crop per:iod ... may be the rraln rea.on for: this. 

Under these ccndlt..lc:,ns, .~nnhemp perfoE'mOd relf'lt1vely bet1:er 

(6.3 tlhe) at t;·/ti! fined hurveat as CCfr.P,'1red tc t.!":e other 

lE'~.~ur.'e8. provim; it.s suitability to lIJithet.and moisture at"s. 

There was no significant change in the bulk densJty of 

the soil ~fter the 1"~~11Jme. (Table 1). However. it can be seen 

that the bulk dens! ty appear. to h~ve decreased 1n the let)UIMI 

crorped plots wl"d.le the fallow plota rec::ort!ed .. slight 

iftcre~ .. in the bulk density. The lowest bulk density was 

seen in plot. wi th rice bean (1.35 q/cml ). followed by cowpea 

(1.36 q/.3) , 8annhemp (1.37 g/an3). black gr-. (t.39 wen'" 



Table 7. Bulk de'":sity and a';;Qregab? ~tal::111t.y of sc11 aa influenced by the
preeed1n~ le~e crops :ann fallows

~~-~~--~-~-~~~~~~~'~~~~~-~~~~-~~~~~~~-~~~~-~J7~~~~~~~--~~~~~~-~~~~~~-~~~-

Bulk densit.y of 80il (9/~, ) Water stable ~qgre~a~8 (~)
Treatn1:ent .............- ...- .....----.....---...--.........~- .....-.....---..-~........- .........-'--..- ...- - .... - ...~..........-....-,-........

....nnhcmt·p (1'1 ) 1.49 1.37 56.41 62.4.

Soya be~n (1'2) 1.41 58.30 61.61

Rice beein (L
3

) 1.35 60.0. 62.51

"leIvet. bean (L
4

) 1.40 57.72 63.77

Cowpea U"S) 1.36 56.7. 63.85

IHae'k. gram (1..6 ' 1.Je 56.61 64.03

.... 1.54 57.56 Sf•• 996

"~;, .at. S~ 0.18 :~& NS"" • .v.

~ .14',. <} 0.06 2.2a 1.95-
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3 3
velve~ b$en (1.4 g/or, ) an..1 sOy4!l De:i!'n U.41 rJlCft! ). 'l"be

fallow plo~ recorded ~ hlQhe8~ mean bulk dersi~y of 1.S4 1/c~

~..s 1n general were foun~ to decrease the bulk

dans!ty of thf' so11. :,tn'·' t.his ls 1n C(:·nformi~ w1 tb tnt',

findlng. of Oarra ~ al. (1969). Sharma and Singh (1970), and

Havanagl ~nd Man~ (1970). who ob.~rved e reduction ln bulk

del"l81t:y fol1owlng leg\1'!'le8. It Vaa also reported by:aeir~th1

.IS.al. (1974) t.~a~ different le~U1!';e crop resi.1ues <~.cre8sed

~je bulk den~ity of th~ 80il.

was no significant ehan;e In the proportion c,f water stahle

aug!'e(,jates in the so11. it exhibited an inere.~~· in the le(~;ume

cropped plots w"nereaa a 811;~;ht. decrease was not.iee~ in the

by cowpea (63.85), ..lvet hean (63.'7). rice bean (62.51),

sannhemp (62.44), soya bean (61.61) and fallow (56.99).

In general, 1n the present study, legurrce crops ware

found t.o increase the proportlon of water 1It-.able eg'\1Ag~te&

In the soil. The ben~f1c181 effe~ of legur'lles ont'J,e a(jqregl1t.e

.~111~ of the soil has been rerort:ed by Sharma and S1nqh <197('i.
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A similar .ff.c~ by 9reen manuring h<':!& also been obs~rved

by l"ut.e and y,ann (t96B). Darrs u.l1. (1960). H8vanaql and

t:ann (1970) and Din (1983). However, the increase in the

pl'Opor.~1on of water stable o(;qr&g~t'.n5 ln the so11 eft<c-r the

legwne er:)pa 1s reh,t.ively st':"all and t.his can be exphdned by

the short. term nature of tl:4 eXJ,-J8rlment.. A ",ore 8ilj'nl£icant.

incr8l!!se 1n the a"iqregate stability could be achieved by 8

Ion .;ar p~!r100 of legume cropp1nq an,za 8 greater incorpor6t1on

of leQtJme residues into t:r.e soil.

;\£_1' t.he leo\PEl crop.. t.liere waa an inerE't'lH in the

organic carbon centent. of the 8011. and ~1e increase w~s

higher 1n the WI' 0-15 em lilyer than 1n the lower 15-30 em

layer in all cases (~abl. 9). FrQm fig. 4. it can be seen

t~·lat. in t"J';e top 0-15 C11 1.ayer. the hiqheat. c<""Intent (,;f or'~:Janle

cariY~n was recorded with cowpea (l.J~h). followed by blae~

9ram U.31"'...4). rice l:lEan (1.2'·~). velvet bean (1.14'n,) and

sennhemp (1.0S"). 'rlle fallow r>lot:s had the t:'·lnJ.mUl"'! organic

carbon content (C.4e',.). The or"qanic carl:lOn ecntf'nt in t}~e

lower 15 an of 80il ~h.o increased aft'Ar the legumes, \fIlth the

hllJheet e<:m1:en-' seen ~f~'''r cowpea (O.eA%) end tljE l.as~ In

aannhemp (O.69~).



'l'eb1e t'-. vrg.:mic c.'Jrt"Cn end available N 1n t~"' top 0-15 and 15-30 err of solI

aslr.flucncE"'<"3 by t'ie preceding legume crops and fl!llll~s

0rganle carben (~) Aval1ablQ N (~q/ha)

0-15 oro
1;E>fore Afwr
1~Qume 1i]':"qu1"'''e

15-30 en
Defore A~ter

1€><JUl:e 1e r;Uffitt

0-15 an
l'efore "fur
Ie ~U'l<e lec;,u:'1"f!

15-30 ~
l3efcre After
l~~rme lequme

;Jannhemp (L
t

) 0.52 I.OS 0.66 0.69 2016 3136 2016 2912

~ya bean (;'2) 0.72 0.89 0.83 0.72 2016 3136 1792 2464

Rica bean tL'3) 0.44 1.29 0.81 a.fB 2240 2912 1792 2464

Velvet bean (L
4

) 0.51 1.1. 0.84 0.78 2240 380e JtjlS 3584

Cowt:.ee (L ) 0.61 1.38 0.8S O.SO IS6S 2912 1S68 2688S

tHcck c.;;ran< (i'6) 0.60 1.37 0.66 0.77 2016 2912 1792 2240

Fallow ( F) 0.55 0.48 0.66 0.42 2016 2240 lS6S 2016

C.u. at: 5",/;J'

0.19 C.34 0.19 :~s 403.20 t.;,s
lc'vel 0.34 403.20

,,~-' ~ .. 0.06 0.12 0.06 e'.12 G.01 0.02 0.01 0.02...... l~.m -



FIG·4 ORGANIC CARBON CONTENT (%) nJ TWO DEPTHS of SOIL

(O-IScrns and 15-30 cm~ BEFORE AND AFTER FODOER LEGUMES AND FALLOW
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l'able 9. rwal1.c;hle~' ~";d avai labl. K in th~ to:r 0-15 81"ld lS-3n G~ ofsol1 as influeneetl 
by tl'lj(> prec-eding l(~vum~' cro~,~ snd !:ftllows 

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

Treatwent. 0-15 at: 
nP.~ore Afu-r 
hagume legu::"'e 

15-30 em 
w:~fore 

l'.!gur."e 
I\rter 
h~::1u;e 

0-15 em 
Be fere After 
leqU/l'll:!' l.g~e 

15-30 or, 
flefr:-Te After 
1 If!' ~JWN~ 1 ~f'\e ----------..... -... --............. -............................. -... -... ~-........ -..,------.,. .......... --..... -... ~ ............. --..---.... --... , ..... .-..-.......----.--.. , ... -...-.-... 

~,annhc~p (L
1

) 2S.le S4.5C 39.94 46.66 lESe.ce 177.34 1f:~6 .66 149.34 

"oya be."!n (~ \ 
j'2 ' 

4(,;.10 42.1e 47.C4 31.34 117.34 177.34 155.66 le6.66 

l:'ice bE:>;lrl ( 1r , 
1,)' 30.24 47.04 1@.66 36.5B 1\'">6.66 149.34 If:16.66 168.00 

Velvet b<'"Un (LC) 32.4P 50.7e 31.74 36.96 1~6.'6 17'7.34 IS8.66 196.00 

Cowp3a (LS) 32.46 54.14 30.2" 46.30 224.00 121.34 196.00 lSe.66 

Black gra:;'! (t.
6

) )O.9E'! 56.3f.' 19.04 48.54 121.34 20S.34 121.34 196.0C 

Fellow (F) 24.64 25.02 .32.96 25.02 16e.OC lf16.66 149.:M 169.00 

c.~). at Si, l,evel Me 14.6S ~'" ... ~ 
(~;;., 14.65 HS " .... v··,· ... 

N~ ~".;) ...... 
u .~-r: ... 6.34 5.04 6.34 - 5.04 25.92 25.69 25.92 25.69 
________ .... _______ ..... ___ ..... _________ ... -. ...... _________ ... ..-_ .... ___ ... _ __ .......... _ ...... _ .. ___ .. __ .. ___ .. _ .. _ .. ___ .......... 1II1II.- ........ 
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All the le r]U'I'lf.t cro'fl,7edplOtJi heve ren~ st~r\~r~ ft til her 

$,,',i 1 organic carbon c:ont.~t in the top 15 af; layer of so11. 

This is in (.",<;~n fClm'li ty wi t.."1 tS';e ftndin-;s of ;3harrr-~ lUh3 ,hlngh 

(1970), Ba1rat.h1 .til Al. U 974), 3elach.andran (1992), JJeko 

and ~~.ingh U9P4) and ~1ngh ~.tl. (19P.S>, who obs~rv(l!!d 

lncreaserl organic carbon c;:ntefi't (,)f th~ 5011 SUh~'~!,lefl't to 

<;;rowinq legunes • 

. )ata on t.ot.&l n1 tro()on o:;.n'ter.'t 0 f thft s011 (TC!bl e 1 n) 

before and after the lequme crepe ind1ea1:ed t!lat Grl"icmq t~'~ 

le~ erop;:~ plota. tre h1:h •• t. eontf"'nt of tc>~l n1 troqen 

WaS (,,;;ft.er cow)': •• (0.16%). followed by velvet bean «(i.14~), 

rice baan and black gram (0.13%), soya baan (0.121(.) ~nd 

a.nnh..,p (O.10~). The fallow plots re~J.istere('l no er'~"';')EI in 

total n1 t:.rogan conwnt. 

The hiqher tou! nitrogen ccntent in eovpea an~ velvet 

be~n crC>i·:ped phJta .in{Hcet.e the al;111ty of th~~e emps for 

bet:t:er nit.zv.)gen fixation. ThcU'gh velvet been :~t"O::'hlced tl~e 

h1he8t rn,nlx-r of nodule. (Table J) I ~..? incr"7'<95.le in total 

n1t..rcr.;;en ( .. ··onter.!t of th~ 8O.t1 we,8 h1cM8t .sfter cowpea, wr:ich 

~ey be explained by the <ire.ter plant ;''''OJ'.'Ulation 1n t.",.!, ceM 

of ~'Ie lat.ter. In 'Jeneral. t.b~ total n1t.roqen ccntent. nf tj,e 

soil ves foun· . .11 t;('. increase afUtr l~ eror:pin(: and this 



'l'able 10. 1. •. tti'l N, t;c,tal If and total It in the top 0-15 err: soll l,,,yer 
as influf;;nced by t~"..e preeedint;; le~ croPl.i and fallows 

~, .r;nnheror; 

•. ;oya bean 

kic@ be~n 

Velvet bean 

~<i) 

Sluck \"jrarn 

k'allow 

i,; • ..l. at. S';'; 

."" .f.t,· ... -

<:t"t) 

(L
2

) 

(1"'3) 

(L.) 

(1,5) 

(L,) 

( ;Q') 

1 f"'ve 1 

!i.'oferEl 
1 Ggutr.e 

0.1. 

0.15 

0.13 

0.14 

0.12 

0.13 

0.12 

N'::' 

0.01 

!I ft.er 
le.glZtlG 

0.24 

0.21 

0.26 

0.28 

0.28 

0.26 

0.13 

0.0511 

0.02 

BEfn!"e Aftl';!r Befr:-:re 
1 Q f;;Un";() 1E:' ju!-;e l"~~~llf',,'! 

o.ee 0.09 0.26 

O.OIB 0.09 0.26 

0.09 D.Cr9 0.2S 

0.01 O.OS €l.25 

0.01 0.08 0.2S 

0.07 0.08 O.2~ 

Q.oa 0.08 0.25 

:~s 
""'l;.:,-, 

t:~,,~ ~i';";" 

0.01 O.~)1 G.(~l 

After 
l'~Jume 

0.26 

0.26 

0.25 

0.25 

0.26 

0.26 

0.25 

t~£; 

G.fll 
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observation 18 SUp;.:'Or'ted by the findin')8 of ,",.oore (1962), 

Kute IImd Z·ann (1968), Sharma and Sin9r. (19'70), ilalrat.h1 .Il .a1. 

(1914) and Slngh and Sandhu (1990) \tho re:r:or~d tLa t le,JUme8 

left the 80i1 richer in total nlt.rogen. 

Analysis o~: the so11 fer total pnoer'horus hefON and 

efb~r tl.e la"Jl.£E crec'. In,J! icatEld that there ~':-1S no .i:~J~~ f.tc4Int 

c' ",nge due tc legurr .. cropping, a.nd that t.here was no signifleont. 

d1fference between tnuler-enta (Table 10). T'h1a obae-rvat1on 

that 1;~qwne8 de not brinq about. any r:;~jor (j 1 f fr: renee in t.!ie 

total ,\hoaphorua content of the 8011 1. sUfport~d ty l'iaurya 

and Cho~t: (1972) and Sadanandan and "~ahapatr8 (1973). 

As in the Cas. of totel ph(:;8~-horu., t.he tot..1ill rota.sium 

e(~ntert of the soi 1 was not aubjeeted to any najcr change by 

the cul tivation r:f If!!'QUI'tle.'8 ('table 10), and this obtlerYation ls 

in c:.:nf~)nn.tty wit.h the f!nd1n'1s of: »";~urya fHl'''1 Gino,s} (1972). 

Data on the available nitrogen content of th~ se.!l 

(Table @ and 71g.5) in two aeptha of 8011 (0-15 c::rr. ann 15-30 CTrJ 

de_mined -r.4tfore and after t"'ie htQUlllea. araf! oS 180 between 



FIG.5 AVAILABLE NITROGEN CONTENT (~jh~2J IN TWO DEPTHS OF SOIL

(0-15 em and 15-30cr0 BEFORE AND AFTER LEGlJMES AND FALLOW
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~reat;-ientB ('Hd not. dlff(l!l' e1'7n1f1cent.'y. :;r,.wever, a sl ight 

increase in ti":o availabl. nltroc,:8n ccl'lt.ent of tbe so11 1s 

noted in all t>~ t.reatment., the hiihest being 1n velvet. 'bean 

plots (3908 and '584 kg/he), followed by cowpea plots(2912 

anc 26~e k4~/ha). ~.e lowest v01ue w ••• een in th~ fa' low 

plots (2240 und 2016 ~J/ha). 

rhe vel vet £I\!!!sn cror r-ed }::lots recorded t\-;E' h!"Jh(llst. 

avoilable ni trog'::'n content and t:!,,;js can be expl aln~ by the 

h1,]oer nun\b-!~r of I'O\:. t. nodul.. (Table 3) and th;t ftxlltion of 

a l,~rger amount elf nitrogen in the availa.ble form. 'r~ie hi(~her 

availabla nltrt:H;en cnntent aftllr cow ....... in also tc ~ @Y.iA!Cted 

.:IS the tctal ni tror;en content. was highest after COWPllUl. In 

t~~liI!nerel, in all t.be le('J\mIO CE'O.t:'ped plots, an 1ncr~e5. 1n the 

o!!val1ablt-. nitr:gen c~nt.l.H1t waS notiee4. ,\ similar flneHnc 

vas re .. :orted by t-laJ.r u.l1. (1",). Sinqh and l<t.Snwathi (1978) 

end Dhillon an.:: Dev (1979). 

t. significant ~!ff@r9nc:. in the ava! 1abl@ t;>h08,Phoru. 

ec,nt:ent: of the soli VaS not.iced eft.er tr:ce le:;urr.e crop., but. a 

a::;:-ecific trend could not be...... In the to~.' 15 c:::rc l£'l.yer of 

8011, tne 9natest .1ncrn8se 1n a •• ilable ph(;$;l'-,horus eontel"tt 

was noticed after aan.nhemp followed by blae'k grarll (Tab'e 9 and 

1'1(;. 6), tit,! 1 .. 1n the lS-1C C'l': layer of 80il, th~ ,:]Mt'ttest 
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inc~as6' in availabl. i c:'nt.8I'!t was se>en If!1 fter. 1::1 ~c'k (~r8n' 

follow~d hy rice 1"; ... n. In the fallow i,lots, t: e t.op lay~r 

()f soil recrrc:'J,lv1 e very slj<.~ht increase 1n t~~e IIvailable 

c ntert v;',11e the lowCtr Iny~r recordod a decreaee. 
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~~xee,~t for the lower scll layer U5-3C c-:-) in t}H~ soya 

bean cror,:p@d plot, all ot.hor le(1Ume croJ:ir-'~'''' r.: lot.s ncr.r~E'd 

a~ increase in tbe available , e:;ntent ('If soil. TtiEr inereesed 

8va.l1able ~" content. 1n the soil f the blac¥~ gr(1f.fl'I cro~)~1@d 

i:lots ~ay be due to its '1eoper root system, whleh eneb'ed the 

l~,1 ~nts tc, extract r.ore f' from deeper layers. hn.1 prcven.ent 

in the av~i1 able P ab'tU8 of the 8011 following l~QU1"~s V~. 

nForted by Kute ~nd t<8nn (1968), Sha~. lind Singh (1970), 

Nair n .Il. (1973), Dairath1 u.t1. (1974) and ;.')ek. and 

~ln9h (19A4). 

".3.7. AD11obl. 22ta.I.lum 

Aa In the case of available F", t.!1. available" (:(:':ntent 

·~f t.he 8011 ct:anced signl fican'tly after 1:..'1. legume crope, 

but ftC general tZ'EH"h:~ of variat.ion could be noticed (Table 9). 

In most case., there wae a nduetlcn in the ava11abl@ 1': stl"ltus 

of t.h", soil, wi t.h tJif.t qrnatest reduction baine; after cowpea 

(102.66 and 37.34 'kg/ha). l\n incre ... in the avail.ble It. 

content was not1oe~ after black gram (e •• oo and 74.66 kg/hai, 

and in the fallow plots (18.'6 and 18.16 ko/ha). 
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'rem the present .~udy# no conclusive result C()uJt be 

drewn on t.ho ava11ehle IC status of tte .,,11 after the J.g~ 

crops. Var.linq trt7!nde 1ft ~h. aYailable ~.: status of scil 

after legw"lc cropstln 8P.en reported. Nair.lS.A1. (1973) # 

Singh and NiJhw&t.h1 (197e) end aaldock !t.$.Il. (19F:O) r.~('>rt.ed 

8:1 ! ncl'\'!'~~&'I! :'n ~"';~ lived labl. 1( eCintf"nt ~.,f t1-~ s(;;llq fter 

lC!c;'.iI"'(ilS, wf~ile !.)inr;h .Il.&1. (1'77) end Dek'! an(~ Slnqb (19F4) 

observed a decrease in the ayailable !{ CC'Jfltont ,")f thr so11 

after It!hJw:ea. 

'l'here \10::18 no .!r:'n!fic~nt cr;ange 1n the C.i£.C. I;)t' th-e 

soil ~!ft.er the leyume crop. (Table 11). However, th~ bl~ek 

gr,15- cropped p.lo-t record&:} the maxJ.rn\.Jw inCh::li:f!i in ~.1i.~. 

(C .22 me/l00;) followeD by 8amthemp, velvet. bean an(~ fallow 

plots. ':rho soya bean ~nd rice bean croP .... ,~ ;..lot8 ree,- f""?1ed a 

decrease .in ~.L.C. (O.C4 en(1 0.03 mellon q re~?'8c:t.jvO!ly) <98 

'1'he effect. of l&'Jume crop. on t:;'je C.~.c_ of 80il was 

thus fo\md tc.. .rive a vary.1nt; tre~. The ab •• nce of significa.nt 

trend of variation in C.E.C. in the p~8ent atuny m3Y r~ due 

tc the re1e tl ve ahart-term nature of the experlT!,ent. 



TaLle 11. Cat-ien excl'>~n0e capac! ty in the top 0-15 em scil 
layer aa influenced by the preceding le<;""'UP'Ie crops 
~nd fallows 

'rre·"! t:"1ent 

Sarm~p 

:';oya 00 lin 

R1t.~ ~iln 

Velvet ~an 

~owpe. 

alack graft; 

Fallow 

C.'). at 5~ lll!vel 

;" .• !W: .t 

(L
1

) 

(1
2

) 

(1"3) 

U".) 

(LS) 

(L
6

) 

(F) 

Cation exchanqft capacity 
(me/100 9 soil) 

8.f.S S.84 

8.29 A.25 

S.21 S.lA 

7.99 a.le 

7.S€ 7.99 

e.21 A.f3 

e.32 e.51 

*"'.' .\,1 .... t{$ 

0.27 0.27 
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Soil pH woe not .irli~ieantly influenced by the legutne 

crc&:,s. rIcwever# a decrease in ; ... H following le~.;ur'. eron~;lr.!J 

'"as noticed (Table 12). 

4.4. ~ IrfeJmIDSI 2£ [.is! !tH.Clftd1pS f2'Ntl: l§guroEU! - (!roW'th 

!WflDs.;t8n 9£ rj,g". 

1n the first an1l." 3~cond rr.onths lifter tr.s.nsplau"j.'t. :!n:;# 

ttwtre Wi:lL' r!o si(jni.f lC'a!"t~:! fferof'ce hetweer. ttti]tl' e-r1ts 

(l'abl. 13 and ,fig. 7). However, juat before harvest, t',ere 

was a.n ir\C~>6H in t~;e j,~d,;ht of I:l'::!".t.s'1'fU€ to tJ;:~ lieat-,ion 

of ;". A a1qnific'mt increase 1n h~ii';ht of plants WE;l!S r<..~corded 

1n rl at <;;n.1Wf) after black "1'&."", I"f"C(;!j vinq 1001<· 0f thflt 

reCOtM1E!'ndltd :-i close. 

It is alec) to be no~d t:-,at at 11111 stages nt t:~~~." ~,rowt.~ 

of rice, t:-;s pre~,11ng lQ".il1·r{"'}t; (eY<C9pt in th~ lfite st'i .. ~,ca:s of 

rice fcll;;wing bIae}.: gran:) eXlPlrt.ed a aiqnlac~nt !nflu~rce c'n 

plant heJ.9ht. 'this l71ay :)9 due t,(:, the h!~~1'tt'!'r 5(,11 '::>rganlc 

carbon c0ntAlwt an(~ increased avaJ.lablt: n1 troqen C:C-r'lten~ (Table 

8) .ub.e~.~.lent te thE" growth of th .. le\J\Jmes. Rice 5fter fellow 

\;jth 7S$i N reoorded a Jesser La) -:-:ht t!'lan the ot~er t-..reatmGnu 

in t!';;e first two rr'f:mths :sfter tral"lsplsr..t.i.ng. 



':rahle 12. pH of so.il ;;ss in! lulI?'ncsll 'by the preceding llliqume 
crops an~ fallows 

"'annnemp (tI' 5.63 4.32 

';ioya bean (L
2

) 5.33 4.78 

Rice bean (L
1

) 5.68 4.72 

Velvet bean 0.,.) !.23 4.38 

Cowpea (LS) 5.42 4.65 

BlacK gr_ (1'6) 5.48 4.67 

tallow C;,) 5.55 5.:n 
C.O. at. 5% level !'+l~._:; Nf, 

S.t'.«. + - 0.19 0.23 

en 
CJl 



.tiannhe~~·p 

Soya bean 

Rice beM 

Vel yet. be-iCin 

Cowpea 

Slack graf!" 

Fallow 
!<'.ean 

(i 1) 

( ~j2) 

(1'3) 

(1'4) 

C. c,) 

O~(} 

<:n 

C. O. a~ 5)4 1 evf.:l' 1 
__ A ~ &m + .... lU • _ 

"':.in plot m"::ana 

Sub plot URan. 

Sub plot means wi~ln 
same rr.a1n plot 

Lain 1:;J {,t. \r:~ans at 
same or different· 
sub l:tOt. 1~v;:218 

(me monti"' after 
uat!nspl ;.ntin<; 

45.67 

45.0 

45.33 

46.0 

46.0 

4e.67 

45.61 
46.0S 

NS 

:-J~~ 

NS 

'" 'II'" 4\1"-,, 

46.33 46.00 

4f1.0 46.SC 

51.0 4e.17 
50.0 48.00 

45.67 45. f"-3 

49.33 49.('0 

48.33 47.00 

48.38 

(1.40) 

(O.P3) 

(3.11) 

(l.C() 

i lant 'belqht (C'!r.'.) 

1Wc:. tr~ont.t-ls after 
trsnsplant!nq 

61.33 fit.O 61.17 

60.67 64.33 62.50 

57.67 63.0 60.33 

62.33 62.33 62.33 

61.0 £,1.n 61.17 

E'n.o 64.0 62.00 

60.33 60.67 60.50 

60.48 f:2.38 

N~ (1.68) 
lit:) (1').66) 

~.;~ (2.4S) 

V" .. ~w (;2.63) 

65.67 ~".67 66.17 

63.33 66.6.7 65.00 

65.0 64.0 64.50 

63.0 67.0 615.00 

64.67 65.E7 65.17 

fl.67 67.0 64.33 

62.33 64.67 63.50 

63.67 65.95 

N2 (1.40) 

1.93 (0.64) 

N~, (2.3E) 

NY"· '-' (2.45) 
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4.4.2. Nvmbtr of tl~l,r, peE bAll

The dat~ on t'.h(!' niJ::'~r '.Jf til lera ~.er hi J 1 are

... resented in Fii.:;::. e and 1'ab1.e 14. except. in th~ first. month

aftr3r tr:lrJspl<ant i ng, £11 t.L~ p;,C!,in ;:'lot aT'A~ sub-plot: trentl'l'enu

$>rcx:~uced sir.i11ar mJl'nber cf ti I1ers. '''\f~r H,e fi ret lnt:.-:.nt.h,

with increesed N application, sub-plot t~abnents wer~ found

to differ sl"mif1cantly in ttller number. Hicc crop fcUowin';

rice beAn wi th 100~ l~ ~corded the h:1;hI!HJt. number of t.i 11ars.

Applic~t1on of: 100% of the re~~no~d dose of ~

lnfluenc:~d the tUlfllr1nq only at t.he in.it1al stt!lq~s. Thia

rray b,. t,l"(')bt'!!bly ~~ue to th.p tact tlat in t:le l.n1t1el stac;p.s,

tLo plant roots were not in 8'081 tiOTl to absort. large

q\W.nt.1ties of nutri+"'nt$ froo' the s011. 5ubsE',iUent. b;., this the

ber'jl~fic1o] eff'ect of t:@l ~ r~ce,.':9jng l~';Ul'1"le crops was expressed

trrough ad.:Htion of org~.1'J.tc earbor. ar.r" inere8flc in to~~ and

available ~! (Table S>. 'I'his te in c,'nformity with tt,,~ results

ot experl'Tv:mta conducted in wheat by Jha and Rfilfi (1966) who

ow.~rved t.hat pAc~Ung l!"!';'1ume cror;s i:,creas-1d the number nf

tiller. per plant ()f wheat over control.

1'he dry matter l!veur;,ul~tion o! rice W4!S found teo be

aiqnlficantl'r affected by t'..hi9 N level cmly at. 50% flow~r.i.ng

(Table IS). From t.he t.able, it Can be Been that. at: this stage,



Table 14. ;"U't,her of tiJlers p€~r !lill as l"'f1u~'c~':'? :-rj t1'ip iroc01Hr::, h'q\lff;e cr.o;:g ,"'!n<~ fel10wz under 
two 1ev~1 s of N ---.... ------......... -----.. --------..... -.... ---------~--.---------,--._--_ .... _----,-----... _ ... _-- .... --_._-.... -------_ .. _--_ ... _-_ ... _--............. 

~~~_~ ___ ~ __ ~ _______ ~~~~ ___ ~ ____ ~~~!_2!~!!!!!!_l~!_~!!!~~~~~~~~~~~~~~~~~~ 
una i!')l')nt:'; ~ftet "tWo 1;,ontha ~fter 

Treatment transplanting t.ransplantinq 

":'annbemp (L
t

) B.O 9.33 e.67 7.67 7.33 7.50 5.0 5.0 5.00 

;£-oya bea. .. (L2 ' 8.67 10.0 9.33 8.0 e.l3 A.17 5.0 5.33 S.17 

Rice bean (I'3) 9.33 11.0 10.17 7.67 ft.67 t'.17 4.67 4.33 4.50 
Velv@t. b€::~m (r4) e.l3 10.0 9.17 e.o ?~7 P.33 5.0 4.67 4.83 

Cowpea U'S) S.E7 8.6'7 8.67 9.0 9.00 9.00 5.0 4.67 4.83 

black 9't.'· (L
6

) 8.67 9.0 8.83 8.67 7.33 A.OO 5.67 4.67 5.17 

Fallow (F) 8.33 9.0 8.67 8.0 7.€J7 7.93 5.0 4.67 4.~3 

f<ean 8.57 9.57 A.14 e.14 S.05 4.76 

C.O. .t. S,,· 1<9...,.1 
and S.li:rr. + -
r·aln plot 'T!V2alla (~s (O.SO) NS (0.39) t1!..; (n.31) 
..:.>ul) plot ff;~'?,::ns 0.708 (0.23) NS (0.25) "'\i.~ 

i;."".''t.. (0.15) 

~~ub plot ,'earlS wit.hin 
sarre 11:.(;!.in i·lot "., ~~. 

.~~~ (0.87) l .. ~·} (0.92) w:: (f.'. S(;) 

Lain plot r" tit.;:t'UlI at. 
same ct ,'1 f ferefJ t fi.!:i (0.89) ~Jtj (0.90) t:.s te.S7) 
sub {.lot. levels 
...... __ .... ________ ........ _____ .- ____ .... <c. .................. __ .... _ ........... __ ...... ___ ... ___ ...... ___ ,.;a __ -- ... ____ ...., • ________ ,. __ ... __ ........ _ .... _ .................... _-. __ ...... , __ -. .. ~_ 



Table 15. Dry f"at.ter acaamul~ltion «f r.ice as Jf'flu~'l")e,,.d by the precedJnr;:; l~~~e crops ~rv'" fallows 
un-.:~{,!;r two leval. of !~ 

~en~~ 

Soya ~an 

~1ce tx'Mn 
VelvGt been 

Cowpea 
Black gram 
Fallow 
!'I'~.an 

(L
t

) 

(L
2

) 

(1'3) 

(L .. ) 

{LS' 
{LEi; 
(1') 

C.D. at 5% level 
and .: •• 'i'l:.1 + -
t'~aln plot rne;;:na 

Sub plot, mean s 

Su,b i-let. r .• eana 
w1 thin saH;e ulain 
plot 

Me!n ;.L")f'. '1c:;'ns 
.~ sart• c-c di fferent 
aub ~'1 (,t lee '.I," ~ S 

999 

942 

935 

1022 
1004 

866 

1030 

9S7 

1013 

1124 

1315 

9B6 

990 

866 

1035 

1e47 

W'" v (92) 

NS ( 39) 

N;;s (146) 

>~~ (152) 

1006 6353 

1033 6109 

1075 5576 
1004 547S 

9ge 5958 

96E 5136 
1033 6531 

S87@ 

7109 6732 6971 7527 

6269 6190 8322 A060 

7193 6385 6595 7438 

f.; 1 31 saO!) ela4 797~ 

6896 6427 6580 9077 

607. 5605 641S 7398 
6767 6649 8517 80SI 

6635 7377 7933 

lJS ( 344) .... .(':-' 
~~~" (601) 

701 (231) !'i;:; (244) 

leS5 (f!6S) , , (913) "~II ),., 

1249 

e191 
7012 

SOBO 
7~29 

693~ 

t'J2P.5 
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increased app11cat1en of :'1 ~::reat:ly incP18st><'i tr~ dry m~tter 

aca.unulat1on. As obsarved with respect tel hei:~ht of plants, 

rice followin(.! black gran: ant1 receiv1n:J only 75% U wa.s found 

to recoE"'J fA lo~~":r ?fry ~at.t~r accu"iul ~tic,r" ~H"d WinS signi flcantly 

inferior to rice fc,llcwiruJ sannhe:tlf,; an~ rice Man a~~" Mce1v1nq 

100X of tho reeomnrr:!ooed N do ••• 

It Can be cl:»flcluded t.~at dry matter accumulat1cn 

inCTelu ... d wl t.h <!!IQ~. Except at SO;;;. f]ow~rln9, the rrain plot 

,:md sub-;,lot t~BJtrent,8 r~ld not ~jff~r much, ;.'rcb~~ly due to 

t~,(' beneficial effect c~ the preceding lequmes. 

TtHil' :.~ c,:;nt.ont. c.lf t.t-:e leaf blades, st,e:r's ,'1"';0 panicle. 

were separately dl&t@m!r.,,~ at throe stages ar,' t:r'~ data arc 

given in Tables 16, 17 and 18. At all stag~~, the N content 

in these pll!rttr~arts W.'lt8 lowest. in t',@ crop raised I'!;fu-r 

fallow. 

Thc:' N c::.r:terJt r: i the b1 ados ch1!ct'e.1(s,c"'I"! wi tt. a·;e, ant} in 

the in1 tied st.ege, the> ccg,tent. W<138 l~st in tf":t:£> rl()1! crot: 

fcllcwln{,~ velvet. bee!', and in the last tvc sta(lee, it. was 

h! :hest in t.he,t follcwin<;r bhIC');, grar:. I\~)plj.cat!cn of ~; :~j~ 

not Qxert a 81qn! f1cant 1"f1 tlEInC8 on tr:-e N e:n"'tent cf t:l'ie 

leaf blades. 



'lat.le 16. NitroGen content ir: rice laM! blad'es d8 jf'inUf"ncr~ byt~'e precedir:g 'e!;~u""e crops G:-:d 
fall~s under two 1 .... ""018 cf N 

-------------------------_._-- ------------------------------------------------------------------------
.. -- .------... -----...... ---- --.... -~-~-- ... ----... ------------... --...-... -..... .... -.. --......... ~-.... -... --~ ................ -... ~- ................... ~ .. .-. 

At. S(»fo flow~rlnq 
.......... ~~ .... __ .... ~ __ ...................... ___ ...... _._ ......... _ .............. ~ ...... __ ...... ~ .. ___ CII!I~ ____ .. ___ ... __ .................. _ ........... _ .. _ ... _--.._ ... ___ .. _ ..... _ .... .... 

I<aan N 
2 _ ......... -..... -----------------... _-... -.... -... --....... --------, .... _------- ...... ----.. ---------~---... ---.... -----...... ---.-.-.-.. ... -... -.... ~ .... -.----~ 

"';annhec~i 

Soya beM 

Rice bean 
Velye~ n,.:.:m 

eo.t ... 
Black gra"" 

(allow 

l"'oean 

C.O. at Sf;' level 
and ti.Q-,l .1 
a/.ein .plot ?'!~.;?Ina 

.sub plot. ;,"~ans 

Sub plot rf'~an8 vj tl in 
• .,re main plot 

:':a11' p lot mean. at. 
_a!UG or diff~ren~ 
level s ~Jf sub plots 

2.C4 
2.15 
~.02 

2.57 

2.24 

2.37 

1.79 
2.17 

2.57 

2.95 
2.A3 

3.47 

2.52 

3.0l 

2.14 

2.79 

t42· (0.20) 

us (0.(,7) 

t'l!;:;" (0.27) 

r-iS (0.30) 

2.31 0.62 

2.55 0.70 

2.43 C.63 

3.02 0.73 

2.38 0.57 

2.70 O.f17 

1.97 0.30 

0.63 

0.42 0.52 C.4C 0.30 0.35 

1.06 o.~e 0.60 0.S5 0.57 

G.65 0.64 0.57 0.46 O.Sl 

O.f)('i 0.6'1 0.60 0.42 0.51 

0.82 0.69 0.37 0.43 0 •• 0 

0.92 0.89 0.70 0.62 O.EiE 

0.25 0..2e 0.20 0.23 0.22 

0.67 0.49 0.43 

u.14 (0.04) e..l9 (:}.O6) 

Nt> (0.04) A ~., 

_",' ~J (C.o) 

W.i (0.14) Jj,:) (t1.13) 

N!.J (;) .13) '!!.',,< 
!, ~') (0.13) 

.. .-. .. ______ .a:r _~ ___ .... __ -.. ____ ..... ~ ... ________ ... ___ ... ,,.. .......... _____ .... _ ... __ <P" __________ ... _.-,_....-___________ .... __ ....... __ "., ....... ~ .. ,. ___ .... 4QIIJ_. ____ ._=_ __ ..,_ 



Table 11. Nitro<;e1"l content (~f rice stl'!ft'tS C!9 i'!'if1~""'ced by t;b:~ J:;r~ceding le1jlJ:'/'Ie creE';s and fallows 
undor two levels of N 

1're.tlrtent. 

~.anDhemp 

Soya bear~ 

race bean 

Velvet bean 

Cowpea 

Black: or6llf. 

Fallow 
MeaD 

°-1 ) 
(La) 

(1
3

) 

(L
4

) 

(t,s, 
(I.e) 

(r) 

C.D. at 5~: level 
aDd S •• .1 
t~.ln plot n-eana 
Sub pl(}t 1~~uns 

Sub plot Il~eans wi tl"11n 
sar.;e rniiin plot 

t',ain plot mean. at 
same or ~iffer~nt 
leve1s of sub plot 

0.52 

0.91 

0.63 

0.68 

0.18 

0.60 

0.32 

0.63 

0.73 0.63 

1.04 0.98 

1.19 0.91 

0.98 0.83 

0.83 0.e1 
0.95 0.78 

0.41 0.38 

0.88 

0.30 (0.10) 

H;.,.> (0.04) 

NS (0.14) 

;'" o.J (e. IS} 

1<1 content (%) of sterns 

0.27 0.5'7 0.42 0.21 0.33 
• 

0.21 0.35 0.31 0.21 0.33 

0.13 0.39 0.26 0.13 0.50 

0.32 0.62 0.41 0.31 0.43 

0.33 0.48 0.41 0.30 0.38 

0.42 0.30 0.36 0.30 0.33 

0.13 0.21 0.20 0.10 0.20 

0.21 0.43 0.25 0.36 

:~s (0.06) III f "'''"-

t··~ '" (0.06) 

0.08 (0.03) 0.09 (0.03) 

.~ , 
1,"'f .... ,,; (0.10) ND (C.12) 

!'Jl·, . (0.10) 911- " (0.12) .:-.. ~ ... ~ h-~l';,.JI 

0.30 

0.30 

0.32 

0.40 

0.34 

0.32 

0.15 

~~~-~~~---~---~-------~---~------------~~-~~~-~--~---~---~~-~----- ----~----~---------~-~----~-~~-~~~~~ 
i'iqure8 in parenthesi8 are D.Er~. 



Table Ie.. iatroq.gr, C:- nt.ant of rice (;enicles ~s inn uenced by t.he? 
precedln<; 1~ crops and fallows un~er two level. of N 

N content (~) of panicles 

Treatlrent I\t 50% flowering At harvest 

----------------------------------------------
... -... __ ... _,., ... _...-----_ ... .- -----.. .-.-..... ~-~ ... -.... ....... --......... --- ........ -----...... -........... -,-............... ---...... --... ,.. .. 
;"nnnheff:.p 

Coya bean 

''lice bean 
Velvet be<.::.n 

<.:owpea 

J:31 ae'k .;;raJ;, 

raliow 
.~: .·ean 
C.o. at. S.~ lev~l D"" .• . -
f':ain plot ~(I!n" 

Sub plot rre,~ns 

(L
1

) 

(L
2

) 

(L
3

) 

(1_
4 

) 

(!JS) 

(L,) 
(1') 

and 

Sl.1b plot !'fEtl!.n& \oj I t.,P11n 
• ...-IE! main plot 

Zk;aln {;lot rite~ns at lIar:ee 

0.13 

0.27 

0.40 

0.17 
0.40 

0.20 

0.13 

0.24 

0.23 

0.27 

C.3l 

U.23 

0.37 

0.27 

0.11 
0.27 

0.15 (0.05) 

NS (0.G2) 

cr d1ffer.,)1it levels r:~" (r-:.~7:' 

of atiL ~~lcts 
" .. ________ ... ___ .......... .-_ ....... _~ __ ........ , "'¥. ________ .o>SI .~""'. 

0.19 0.27 0.57 0.42 

0.27 1).37 0.66 0.51 
0.37 0.49 0.,..9 0.59 

0.20 0.83 0.79 0.91 

0.38 O.SO 0.40 0.45 

0 • ..13 0.63 0.e1 0.55 

0.15 0.23 0.37 D.le 

0.4e 0.56 

~--;" (t" 1e) /..;~:, 0. 1 

~~;.: (0 .05) 

._-----------------------
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r·; content 1n stem., followed by thoae .uceeedin~ covpee. N

8pp11ce,tion 81~nificant1y increasoo the N content of th?

stems.

l'he N cc.ntent of the panicles increased gE"eltltly fran

siqnlfican'tly hi/,her t.han that of those of thf'! crop fAllowing

was found

At. harvest., panicl@)s ~) f ricefol1owln9 velvet bean recorded

Apart. fl'Off' the: 1.eaf blades, the other plant. parts

treatn~nts. Though the preceding legumes enriched t.hq 5011

siQn1f:ieant infhlE1nee on the t'l cent-Ant.. With ac::.:l1e.~t1cn of

100% Of the N dose re~ended, there w.\\s a sign! fiear'lt
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incre ••• in ~"e 1'1 content. of the ,Plant. H1-,:hl!tr rates cf 

apr-lied H "mat have resulted in !'."ore aVlZi11eh 1e ~.: 1'1'" t'}., .... s-:-:11 

and Q h1qh uptake of lJ. n,. !'Jeneral deenas .. in t.h~ tl 

cont.ent. 10 f the plant PFirta (exelu~ j ng t.:h~ ranielE-s) w H:h 

advanced stage. of growth hila to b@> fU(p'f)C~rl as carbohydco'lte 

1s iflC":::lI';;t,rated tt~,rouqh photoaynthfJJIs18 at a fnster f"¥lite t.haf'l 

the rnte cf N uptake bY' the ,,::,lao1:. at later q'rc)wtl"'; St3(~~. 

(Tan.lul, 1965). In other words, as dry mat.t.~r aCC\lrI'ulet.ion 

inere:lsoo, tt.e N eO""lb!nt deereased. 

It Wila ob.p.rv~ tl"at at all stages ()f ';'7ro'f-/tr' r:'1f rice, 

!-,; uptal-:e hy ~:h-e lea f bl a.~1es Wa-8 loweet in tb~~ crcr fo 11~i r'i 

fellow (Tables 19. 20 an~i 21 and J'1g8. 9 <!i, 9 b ~nd 9 ci. 

At ".1. stage, t,.M hi ,;hest uptake Was reecrded 1n t'e r~C$ 

crop followim; velv.ut bean, wh1le at 50% flCM(1lr:inq and t,arv&at, 

it was in t~.e crop followi.flg soya bean. Significant res;..oNS@ 

tt.> :~ 0 yllcat10n '."as n' t~.iC'6d only at the .Eir!lt st.,!;;e. 

In sterna else,. t~'e low'est t'; upta'ke wae r.C'4;'iC"~,~ in tJ"le 

r1~ ero.,:. r.1 •• ~ a./('t>':!"r fellow, at ell Ilta'~~S. Incr~~st"~;l 

aJ..;.l icat.ion ",au} ted in si.;n!ficent increase in th~ N ut:, tal~. 

by t.l)e .~ ... 

The N ut,)t8ke by g anie1 •• WQS ~d.:hest in t.:;('l} rice J;il tr,ts 

ralaed after rice bean and c:cwpea at;. SOX flower!nQ, an~ aftP.r 



Table 19. Uptake of fa by rico ls{"f bl !t~t.?.;:; as in! luencoo by U',e pl1!cet!jnt:; 141?:;ume crops and fallows 
under two level. of i': 

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

At r.I. atage ~t 50~ flowering --....... -........ ~- .. '-.. -.... ---~-.. ~ .... -, ... -.... ---... ----.......... ---....... -~-.. ---. .. --~--... -...... ,.. ...... --.... -.... --.. ~ ... -- .... -...... ---.... -
N 

2 
n 

2 
N 

1 _ ........ -.... _---------_._-.. -..,. ... ,., ..... -... "".-...... -.. __ ... .--_-....... _ .... _ ... _- ... --- ...... -----..... ---.. -- .... --..... -..... --~ .. -------- - .".- ..... _- ......... -- .. -..... -_ ........ ..-.- ... -........ 
;;annhernp °'1 ) 10.73 16.13 13.43 13.P.9 9.62 11.76 ~.12 7.27 7.69 
Soya bean (1.,2) 11.13 20.99 lE.06 13.75 21.C3 17.39 14.24 10.46 12.35 
£tice bean n'l} 9.85 24.28 17.07 lC.ee 14.06 12.47 9.'1 10.20 9.81 

Velvet bean (1'4 ) 15.09 20.48 17.76 11.81 11.Sl ll.S1 13.84 9.83 11.1301 
Cowpe& (1'5) 13.77 14.93 14.35 9.55 11.9~ 11.71 6.90 101.97 10.89 
Black gram (1'6) 10.ee 16.19 1'.Sol 13.H 15.15 14.55 12.73 14.99 13.86 

F.llow (F'J 11.06 13.73 12.40 10.00 5.41 7.11 S.4' 6.46 5.95 

Mea" 11.79 18.19 11.99 13.10 10.0t- 10.60 

C.ll. at. S~ level 
and s.Eai .. -
Main plot means l~S (2.22) NS ( 1.80) 4.59 (1.49) 
Sub plot means 2.52 (0. ell ~~s (1.10) fJS (t .20) 

Sub plot mf~;.':;ns in 
same main plot ~"s (3.11) ... ~<F" 

h ..... (4.11) i''!' (4.50) 

~a1n plot rli~,;)m. in 
.&me or different NS ( 3.33) ~, 

b,",," (~.O4) i'~S (4.:n) 
sub plots 
....... ~-....... ---........ -.... -,.. ... -----, ...... -.... ---.. -- .... ----.. -------------_ ....... _------ ---------_."". -,~-- ... -... --- ....... _ ..... -.. ~ .... -... ,.....-~ .... ~ ................ ~-......... 



l't!lble 20. Upta~e of !'1 by ric~ st@F'~ ,~5 l""{iu'rmcoo by t·,~~ ;:;rt?ce,1in'0 1rf::t!~,e erc:.'s ~;ld fallQ\;;,!.8 ~mf~~r 

two levels c.:f • ..; 

-_ ... --.-.... _--....... --_ .... ...--...... _-... -.............. -........ -...... -... .-_ ........... -........ _-- ... ---.. ---... ...-....... -_ ........ -_ ......................... _ ... _--- .... --- ...... ---... -.--- ..... --.-... -........ ~-. 
:"'annhemp 

~oya bf:~iln 

1;;,ice ~;:ln 

Velvet be(>tn 

Cowpea 

l41aek gram 

Fallow 

(L'l ) 

(L
2

) 

(L
3

) 

(1,4) 

°"5> 
(1.6 ) 
O~) 

r,1311"1 1-' let t¥ ":,, i ns 

.3ub llot rr:-e,-;nll 

Sub :5Jlot p;n,:')rH3 in 
s~e rr'a1n rlct 
;' td.n plot f':~,:"ns in 
Satr'e (;r d! fft~rent 
sub plot. 

2.54 

3.83 

1.9') 

2.P.4 

3.37 

2.56 

1.22 
2.62 

2.R4 

4.45 

S.2e 
3.36 

2.51 
2.e1 
1.93 

3.31 

1.39 (0.45) 

0.61 (0.20) 

1.6G (v.75) 

1.67 (IJ.77) 

2.69 10.47 
4.14 10.94 

3.62 4.95 

3.10 lC.79 
2.94 16.1f< 

2.71 15.10 
1.53 l.1!1 

10.33 

~.-. ,,',. 

4.32 

!: .~,.: 

"" ~~w 

21:',.59 IS.03 6.97 9.34 e.16 
12.26 11.60 B.44 11.01 9.73 
15.54 10.24 3.26 15.14 9.20 
23.55 17.11 11.71 12.96 12.33 
2S.0e 20.63 7."14 13.16 10.30 

10.73 12.91 7.23 9~O9 A.IIS 
9.96 6.87 2.88 5.6~ 4.213 

17.51 6.1='5 10.91 

(2.t'1P) !to, "'" (1.9tn ..", .. -. 

(1.42) 3.03 (1.0(,) 

(5.33) "" ~ (3.74 ) 

t 5.39) )(~ (3.70) ::; ..... ~ 

----------------_._-------------------------------------------------------------------------------------



'rable 21. l;ptake cf ~~ by r:ce :pantcles as 1,nuenc~~ by the. rrec~,Hng 
1~9U;'@ Cl'C"i)S Brv'! fal Jews u.nd~r 1: ... ,.., lev~:l s .'''£ :0: 

________ • _________ .. ________ .... __ ........ __ ... __________________ -... .... ____ ., ..... ________ ...... ""Ioit ... .--. ........ .,.".. 

__________ ,... ... ___ ........... __ ...... _______ . _____ ... _ -._.-w ........ __ .... __ ... __ ~ 

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

~~8nnhernp 

!jOys bean 

~lce oo~-!n 

'Jelvet_ oo··n 

Cow ... ", 

Black gram 
F:.tlow 

h'l) 

(12) 

(1'3) 

(1'4 1 

h·,S) 

(L
6

) 

( F) 

C.D. at 5X l~vel 
and ..,.;.~;~ + -
~ub plot '!'V,:',·:ms 

~]ub pl,'t "'::;-:-if'JB in same 
«,;!lin plot 

L n if"" ~ 10 t r,t'~ ;;;~n:lS in aA~;. 
Gl~ jiff,;:;r,,~nt. suJ;} j;lotG 

0.75 

1.23 

O.~e, C-.75 

1.C3 1.24 

2.38 2.18 

0.92 0."9 

2.02 2.06 

1.36 1.11 

O.g2 O.7a 
1.34 

0.77 (0.25) 
-\ ~ : ~ (O.O~;,) 

tlS (0.31) 

"J .. , C" .3';) 

6.64 12.80 9.72 

11.12 20.3S 15.7" 
12.:a 14.99 13.55 

23.17 22.39 22.18 

10.58 1@.59 14.59 

9.f)) 10.43 10.03 

6.16 S.42 6.09 

11.44 14.9B 

P.96 (2.91) 

fJ", (1.2~n 

~, .. > (.t.77) , '-01 ~ .... ' 

f; r-' (4.'4) ~ .~ ,., 
___ -..'~_"' .. __ 'r ___ '_,_ ... ___ "' ___________ .... _ ... ________ ... ,.., ___ .... _ ..... __ • .__., ___ .. ___ ... _________ ..... _.4 ... ___ ... 



FIG.go UPTAKE of NITROGEN (~/ha) BY LEAF' 6L.AD£S OF RIC.E AT

T\'iRE:E STAGES OF" GROWTH AS INF1.UENCED BY TI-\E PRECEDING LEGUME

CROPS AND I='AL.LOWS, UNDER TWO LEVELS OF N1TROGEN

D-p., stoge

E!i_50% Flowet'in3

~L Harvest

N I N'a .. Nt N2. /Ill N~

FIG .9b UPTAKE OF NITROGEN t-kjl ha) BY STEMS OF RICE AT THREE

STAGES OF GROWTH AS INF"LUENCED BY THE PR£CEDING LEGUME

CROPS AND FALLOWS, UNDER tWO LEVELS OF NITROGEN
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FIG.9c UPTAKE OF NITROGEN _(kg/ha) B'Y PANICLES of RiCE AT THREE

STAGeS OF GROWTH AS INFLUENCED BY TH~-' PRECEDING L.EGUME CROPS

A ND FALLOWS, UNDER TWO LEVEL.S OF NITROGEN

LI_5canl1he..m p
L2_S0!ja bean
L3_ fhce bean
L+_ ve./vet bean
L~_COWpe.Q

L 6_Black fjrarn
J=" _ FQ /Jow

N /_ 75 >' N
N2 - 100 %N
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velvet. be~t; t'lt r..'1!t"V@'st. In h"t.~ cnS~$, th"", corcr followin::; 

f.-~11o~i' N"C'>:.r~e-:; low val~~. Inc~1~!$'!''''·' (~09t'"~ of ~\i f"",rti 11s.-.rs 

slightly lrr'~rov@;:-~ tt:e ~ upt"!tke by p~r.dcle$, but tie inC'r~::~se 

t~a8 nct. :gJqniricant. 
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'r.'h~? tJ Ufttake Is the product of dry mi!t:i:~r &C'c,x~,ul~tlon 

nnd the ~,: eont,er.t. 1n the plant. The r reced!r;(; 1e(jU1'le crora 

brou<;ht. aOOut .. hh;h dry matter 6CC\81l\ll~t1on as well ~I! a 

t1iqh ~. cC'r.t~nt in the succeeding rice eror;, aa th~ soi 1 W,lIi\!J 

htft rich~r in 8(';11 .\, and orQan1c carbon. The ~tQr 80il 

physical and eher'1cal ~'roi>ozl .. tl.s must h<tve faV'Our"!d l"~twr 

grc:-wth an~ hi, 'her u;take of N. A. similar IJg>ffect was rei~o(>rt.ed 

1n whe.at by r ':1)11.91 !Lt.ll. (1968). 

Aj;.J~;l ieat:1on (if ~, vas foUftd to have " favourabl~ eff@ct 

(".,1"). ttie I. u"..take by the plant. The inc:rease in l~ uptft'l<tP. \Ii! th 

increased ap.,l icaticm c·f Ii 1s quite natur,:!l as it. f.avoured a 

h1<;;11 N C<:intent, t.hougt: t.he dry 1ftatter accumul.!1ticn "'(;IS not 

.lgnif1cantly influenced. ConseQuently, N uptake vas nlso 

increi1s""d. Gingh su: Al. <19r'2) calso rt~t~ort.fa'~ a hl 'hEir ~.: 

uptaYA in maize fol1owin(J su:mr!'er grain an'" f~;.1!d~r l~·v,ur.;@s 

when i;~ 8;:flic~tion was (tone. 

Oata on tr,e ~ content pre.ented .in Tablt.'s 22, 23 ,,:lnd 24 

1n':l1cate that at all 8te~1es of growth. the i C'~!"lt.ent Of r~ce 



l"able 22. l:hoSl>Y01"'.1S c(:;.nb.~:'lt ,-,:" rice leiFjf b' ;,':'e~ i"lS In n U~i'r:ced hy t!.'0 r'~ce'" tnt:: 1 O':':UP'~ crop$ n'F~ 

f; J 10:.< S Un(~i\.' r blO 1 ~V@ 1 s ::~ f i~ 
_ .. ~ .. ,;. ________ ... ___ ... ____________ ~ .... _______________ " ___ .......... ,,.,·.,.w _____ '",. ___ .................. ______ <40, _________ ... • ___________ • __ ~ ________ ..... 

,: -""'n .. - ... t (OJ) 0'" 1-·' f bl ;a/"'--~. ~,~-" i'O f.", 1IIi:T(" ... ~' .~~ .. 'r."'O 

At 50;~ flow""rJng 
~ ...... ---.. -..... - ..... -...... - ........ -----.. "'*"-.- ..... ------... ---,..------......... --..-.. -----.... _ ...... -----_ ... _-...... -------.. -.... ...-

N 
1 

t'ean 

-.,.. ..... -----.... ~-... -~---~ ... __ ._---_ ... --... -.... --------.-.... -.. -.--.---- ... -~ ... ---------- -.- ... ----~ ... -.... ---.. ~-- ....... --- ....... --- ..... __ .................. .-
'::;annhefr(p (L

1
) 

;,,;oya baan (j 2) 

~'1ce bean (1.. 3) 

Velvet be::m ('f ' .. '.1 

Cowpea (LS) 

i:lac'k grit.!i ( 1.(;) 

Fallow (F) 

.;~an 

C.D. ~t 5:/.:. lewt 
arJd &.r. + -
l>~w1n pl0 t 17eans 

Zub plot. rr:e,6ns 

.aub ,let, f{;e;:ns ..,11 thin 
,g;ur.e mnir l,~,lGt 

0.31 

0.43 

0.34 

0.45 

0.49 

0.31 

0.29 

O.~ 

Main plot. r;e;ans ~t S(!!f"e 
or f"it'fer.'lr'lt h.!vels of 
sub plota 

0.28 0.30 

0.41 0.42 

0.43 0.39 

O.4e 0.47 

o.as O.3ft 

0.32 0.35 

0.26 0.27 

0.35 

0.;)6 (r .02) 

C.03 (C.01) 

0.03 «('.04; 

~J.C3 «(,).04) 

0.17 O.lS 0.16 0.16 0.39 0.2S 
0.15 O.lS 0.17 0.33 0.39 O.x 
0.15 0.17 0.16 0.1@ 0.37 0.28 

0.16 0.19 O.1e 0.15 0.38 0.27 
O.l.~ 0.20 0.19 0.16 0.32 0.24 

0.17 0.19 0.18 0.18 0.30 0.24 

0.15 0.14 0.15 0.14 0.25 0.19 

0.16 0.17 O.le 0.34 

, 
r~ (C.O!) ~l~~ (C.03) 

~,;;., (o.ce) 0.07 (r.02) 

, C:.02) (r; i'hj' ,I. ~ ~ ..... 
~ .;r __ ' 

<....,.. ew' It 

:,~.: ~ (0.02) .... J (O.CS) 

... --... -- •• --"' ___________ , __ • __ ..... ____ ... __ .. __ ....... __ ... __ ... _______ .. ___ ......... t\oI'O _____ ,. __ ... ~_ ..... ________ '""""' ___ ... __ ._ .... -.. __ ..-_ ..... _.:.. ___ ...... 01\00' ....... _ .... _ 



raj)1. 23.. ;hcs~'horus conblnt (;.1 rice st.~1'r.s DE!! L1flD~nO'ld by t r-." rr.-ce<:lin:; 1@;urne crcr;'s i.'w.,-l! fe.11ows 
under two lovvls of n 

-----------------.,..., ---_ ...... -.... --- ----..-- ---- -- .... _------- ....... - --- --.. ------------------,-- -.. -*"-------...,-----,-. ......... -~ ....... --..... ~ 
~--~~----~~-------------~~---------~~------~~~-~-~-~--~-----------~-~-~-~-~~~--~~~ 

;\t 50% flow~rin9 
~~~~-~-----~~~~~-~-------------~~--~-~~--~~-~--~-~-~--------~----~--~,---~-------~~ 

__ .... ~~ .. _ .... _~ __ .:;"' ___ ~ .... __ ...... _.a_._ ___ " C» ._________ ____ ___ .-____ • _________ , _______ ~ ..... -~, "', _ .... __ .-................ __ ... __ ~ _______ ._.~ ______ ... ___ .... 

;:.;.annnemp (1.
1

) 

~.'ya r>\?,~f' (J '2) 

a1ce be~n (1" J) 

Velvet ~:>ean (L
4

) 

Cow~1:: (LS) 

Slack. grar, (L,) 

rallow (6) 
t;ean 

C.U. at 5% 10vel 
arid oS.im + -
~<lin ;.:lct e,~n. 

~ub iJlot ff'€'M'\$ 

Lub plot ~'f«:: .-.08 ''Ni t."in 
s~rre il't' in ;~ lot 

~aln plot ~ft~ns at 
8Q1I-e £r ." ffer'Sc~t 
le~,,(> J s,f aut, ~-lot 

0.29 

0.38 

0.40 

0.36 

0.3C 

0.33 

0.29 

0.35 

0.29 C.29 0.26 

0.44 0.41 0.2S 

0.41 0 •• 1 0.22 

0.41 O.3f1 0.25 

0.34 0.36 0.25 

O.fO 0.36 0.26 

0.29 0.29 0.22 

0.37 0.24 

0.07 (0.02) 

0.02 (0.01) 

G.ot; (1;.02) 

n f't, __ .v~· ( , .'~~) 

0.26 0.26 0.15 0.16 0.16 

0.23 0.24 0.17 0.17 0.1'7 

0.2'5 0.23 0.15 0.19 0.11 
0.28 0.26 0.15 O.le 0.16 

0.27 0.26 0.17 O.ll? 0..17 

0.26 0.26 0.17 0.21 ~.19 

0.24 0.21 0.12 0.14 0.13 

0.26 0.15 0.18 

w:; (C.Ol) 1-:' «(3.02) ,; ..... ' 

0.01 (G.O'~) C.01 (,,, -.,. ) 

~- ': (C.Ol) ~ ~ (;:.01) , .• ,.> 

N:. (0.02) r~~ «(.01) 

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



l'able 24. ;h:>s;horlJ8 c:xn~nt in r1ce panic1~s asir-fluence-d by the
pr~cedln'J 1~'1lJn'le crops ,,~"~rl fallovs urv~~'r wo l'3!vQls ('4! N-_.._- .....-_ ..~_....._----------,--- ....-----------.-._-_..__.._-..-..._-- ...-..--.-....~ ......------

_______ ~· .... _ .... ~·~..........·...... _ .............._..., ...............·__~ .......... _ ........ _ ... IIIIlIlo ..

.._----"' .... _--.~._------..--- ..~-_ ..........-_........--........-....--.............._--_....~ ......._.....

... .._0lr'_, ..... ...~ . .. .... ·_.. ~_.__ 6W_ ....,.. ......... .......-__~.....__......... _

..:;.am'2'h~t;L; (L
1

) 0.13 0.16

.::ioya be,"ln (L
2

) 0.13 0.15
¢"

Rice hem' (t'3) 0.15 '.'" 0.17

Velvet. be~n (L ) 0.14 0.174
Cowpea (Le.) 0.20 0.16

"-'~

lH~ck qr~ (L
6

i 0.14 0.11
Fallow (1') 0.13 0.15

.f1t~an O.lS 0.16

0.15

0.14

0.16

0.16
0.18

O.lt;

0.t4

0.15

0.11
0.13
0.15

0.115

0.16

0.11

0.14

0.17

G.lt'

0.17
0.16

0.1'7

0.11

0.12

0.16

o.us
0.113

0.15
0.16

0.16

0.17

0.12

C.D. ~t 5~ l~vel

and .S.~· .!
}<;,"in rIot mf."~nD

2,;Ub plot !t;Qar.s

Sub :10t me,10S ~.·d t.'" 1n
Srtl'ye ~~"f7! ,~;n ~.,1,;::;t:

Main :.pl t ;",enns a~

aal1lf! or oj ff.ren~ ~e",.l.

Gf sub rlQt

(o.ot>
N,_, (0.01)

0.03 (C.01)

0.01 (0.00)

QO

N
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plants rJl!ise(~ after tallow W',,!S 1O\~a~. com~ar(tl"! 1:c other

tre~~(I>nts. :the iF ce~nteri't ('; f the leaf blaof.ls w.as hiihl.:.'st &~

;,- .1. sUge. t~,en deere••e~ lilt SO~ flowerln9 end .again i nerfL"!8&t1

with maturity. It. was observed that: at. c'.I. stag"" applic.(!;tion

,;)! a ,hi ,;r.er N dose decrea."d the r ccnbnt <of the blades, whtl

at th@ oth09r two at.a;es, t.re cc!nt.ent was increased.

The f; c"ntent cf the ebrff!8 v •• 8180 lowp.st. ~ftAilr

fallow, aN" a~ all .teges it wea ...n t.&~at !ncr~t:8t,~d N

Gr;:llcatlcn jncrea.~d 't),e P content..

As in the l~at blades arK: 8t;enJ.a. the • ec... tr:'!pt 0 r the

P~!1:1c;le$ was lowest in the rlee crop succeeding fal1(lw.

'~ere was ntit much .:':'!! 'f£er+'1>f!C8 in t.llc'1' f COfttJ"Tlt ,t t"(£1 ilJricles

et. so·~ floweorir-~g ~M at barvest. httl11@ !ncreetl~d rJ "rz" iCllItion

did not affect the P a.intent ()f the ~,en.icl~s at SC';.: flo\lfc'rir,o.

at. h&rvl'9:.~ it Sif,lni ficantly increes&!'t the ~ cnnte~t..

Though the F content. of thG different pl""nt l-eru was

h1\:;h t'';'":E'm ~;;r('wn .f'lftflr !PGumes. applleat.J.en t.~f N exertt-!' 8

Gi~~i:icant inf1uence on the k content of ti1e plant.. lic8t-

ion 0 t.;~, fu'l f!{)se 0:: ~j was .~;n1f!can1:1y supftt"1or U:

a':'llic~t!on elf 75;1" of t,J:S;1 recC):·\1'i";Qn('\.~ ClOSt1', &1: eb'Gist all tJ1e

staqos. Even thour;h th@ efff!'\'ct. of prncerUng: 1~guf\'v!~9 W;{s n(\t

sj;m1f1cant, a t.renf1 for high t" eont$n~ 1n t.h@ rice plllnt..

~cuwn .f.ter legUlT\e. WEtS m;Jintein.d throughout. thl!!? CJrowth

period. Th~ aiQnif1cant effect of N applicat.ion en the r

I'



content rray be ,1ue b: ~'h~ cO"T'.,l~r;-.q.ntflry e Ffeet of' !J on ". 

urta~~e by tl'le plantae 

.\t .e.11 ::n:a,j$S o! (.:,r:;,\",'th, it was ObSflrvPC ti··.et Z' 
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u;,t..eke ty l\i:.:"f blDdee w;~s COf,\~)l,trit1vely lower when rice \fiGS 

Qr.~wn af~r fallow e,en ef:~r h'''JtRnee. ·i'h{;rT.~ v,,"':s a:-l !1"!Cll!',..,se 

in the: C: ntent. elf the blades w1th e~;e, the r:j-:'!"':?'st beirtq at 

~l~rv~st (Iabl~s 25" 26 and 27 ~n~i .F1(;e. 10 ta, 1n b F<If H: c}. 

At SO~ f ~cw~rin,;; an!~ ~t h~rv~.t, e~h~,ce-'1 ~: .np~·'l !CiJt.1:',''l 

j ncr\'!'3se~ thp. ,," U~\t8'ke. 

l'h,a Ui. take of ; by tre str's 'rlaa low at ; .1. 5ta.~e. 

1n:".:>;s~~(~ g~at ly ,qt 5-0;;~ t. ~ ,;'t;f':"'r1r;g, an~1 ag~in deerea8r:! at 

h~rvest. At 50% f1ow~"'rlng 4nd at hlll1"Vt--~St, t~l"'" ;:-. u.ptAkl! by 

the stern. Was :,]reatly ac:celer" .. t,e,4 by t!~ ar;11C',~t.i r. c; 1I 

~.d. ;h'·r df}s~ c ~ t~. Incre~s(>d;; e:'Tlic(!tt1of'l, :,0we~r .. lHi-:1 no 

e~,'~r,1 :-ic<r!r't efflE"ct at ~.l. stage. 

'rhe ' urt&t:E! by p~"11clE'1e :?it 50~, flower] rt;. \Il~S 1~ l,l'e-r 

t~"a'1 at: ',' ,:rv~st. ~"n11h" ,~t~~r c"J&eS, the ;, uft~,!i,e a.t SO%­

f1'.·'wf'<r~n0 'W'"'s lowest by ric .... fc,llcwtnq san!'lhE!'m~. fcllow@d by 

tLat att,,'!r s~~ya ~~lln" 'itt: 11'1 tb~ t,i·1.-""st: Uj talt:e wee reC""r.ded 

by rice succee{':1ng rice be;;tn. At t'arvest, tre 1ewf!st u take 

Was .in t:~f) cr(\ fc11ow'm; fallow. "\fFlic,z;t.icn of ., h.i 11f"r 

.~(..&!! of N had 8Jqn1 f' iccmt. f!ff~ct O~ the r upt~'k@ by panjcl~~ 



Table 25. liptake of rhoap.hcir;.:.s J:.}' rice h~;:d h1c:,':e:: ,:'\s In''''~u;·nc#,.il ::''Y the rrec~din(, le:;w"'9 crcp£ and 
fallows Ut"l,-I!r>r tw" l,,:-V'olls c f ~.~ 

.. ____ ... ~ ________ .... __ ....... ___ ... _______ ....., .......... __ ." ...... _ ..... r,""" __ ... ________ • ____ ___ ..-___________ .. '_ .... _______ .... ________ •• __ .. __ ....... "!II'. ___ .. 

~---------------------------~---~-------~---~~-----~-.---~~-----~--~~~~---~~-~-~-~~ 
At harvest 

~--------------~~------~-~----------------~----~--~-------~~--~--~-~---------~~-~~~ 
N 

2 
... tean ~elln 

-------------------------------------------------------- ----------------------------------------------
~-:;onnher:P (L

1
1 

;:;.aye bean (1'2) 

Rice bean ('tl) 

Velvet bea~ 0"'4) 

Cowpea (LSi 

Slack gr_ (L
6

) 

Fallow (1") 

f":ean 

C.D. at S~ l~vel 
end s.~ + -
Main ;:lot ..... eans 

Cub plot. rcsns 

~ub plot. t'~:'~ns 1,'(: t~ln 

581""8 main riot. 

1.64 

2.25 

1.65 

2.65 

4.97 

1.6E 
1.75 
2.0e 

!'~a.tn plct m91!nS at G(·mle 
Cit" different levels 
F:;:;f. sut, t~;lct 

1.76 1.70 3.96 

2.81 2.SJ 3.0 

3.69 2.67 2.Se 
2.04 2.74 2.4~ 

t.63 2.30 3.09 

1.16 1.71 2.'4 
1.61 1.11 ).01 

2.31 2.97 

O.~3 (0.21) 
l~l;:~ (0.10) 

0.76 (0.36) 

0.84 (0.39) 

3.36 3.66 1.C2 B.B) 5.93 

3.54 3.27 E'.7S 7.41 8.11 

3.70 3.14 3.02 1.26 5.64 

3.St 3.14 3.66 8.18 6.22 

3.38 3.23 2.97 8.31 5.64 

3.28 2.96 3.20 1.23 S.21 

3.22 3.12 3.51 6.57 5.04 

3.41 4.02 1.92 

N!; (0.46) Nr 
'" (0.94) 

0.37 (0.12) 2.17 (0.12) 

1\"7(' 
11., ~;;; (O.4~) 

.... i~'" 
~I"" ,--I (2.6S) 

~~:" .. <0.55) ~""'t:~ 
~ J....., (2.5P) 

--------------------- .. ----------------------- .. ---~-----------------------------------------------------
00 
CJl 



Tatle 26. tii take of. ,_ ho~;>;, ~~l)t""\lP, b'I.I riCSt et~"cC5 ~8 !":"·]I'''r:C1!t~-' by t~l~ : r""~1n~ V?gu,e crops and 
tallows. un;1~r twe I-vele of N 

-_ ... _ ....... , ...... _- ...... ----- .... -....., , .. __ ... _-_ •... _"-'< ... _.".,..-"' ... - - ._----_.,. ----.-.~--.....,.- ---- .... --------- - .... "...--..-. ... ----... -----~--.. -----... - ... -~ .. ~-.... ..... ----..-.-

Mean 
.,.~ .... _-. .. _' _____ Clllt ... __ '__ ....... _ ... _ ................. _ ;.r~ .... _ .. ______ ""'"'" ..... _,_,_ •• ~ _ ..... _~. ~ _____ , __ ~""'''''' ,_.,... ____ .... _________________ .... _ ... ___ .... _____ ...., ___ ____ 

..:.>annhernp 0.'1) 1.37 1.09 1.23 9.42 11.73 10.57 3.72 4.93 4.33 

-''Oya bean (J 2) 1.59 1.92 1.75 9.83 £.30 9.07 5.03 5.32 S.U~ 

Rice oo&n 0:'3) 1.33 1.09 1.61 7.ftO 10.66 9.23 3.67 5.63 4.65 

Velvet be€lfl (1
4

) 1.4(; 1.4S 1.43 e.G1 10.54 9.57 4.4@ 4.93 4 .• 71 

Co"wpea (l,~ ) 
:> 

1.65 1.02 1.34 9.31 12.16 10.74 4.12 5.95 5.03 

iJ16ck ~:ram (LE;' 1.33 1.25 1.29 7.50 lO.at? 8.S9 4.1E 5.55 4.86 

F91low U') 1.16 1.13 1.15 $.46 10.06- 9.26 3.46 4.245 l.e7 

.l'iiean 1.40 i.l9 A.1C 10.53 •• 10 5.22 

C.D. et. S~ 1 (l'vel 
and S.Em .. -
~',a1n plot ?:lc'ana 0.34 (0.11) (1.05) ,'~ 

~ ..... J' (0.74) 

~·ub plot meana y."'f""" (C.07) 1.St€:' (0.52) 0.52 (0.1'1) ~ "- .. '" 
sub plot n'Hl~ns iii t.:':in 
sar.e main ;.1ot r::.,< (e.25) ft ... " .94) 

1'1 '" ,"~ (C.64) " " ,.~~ 

,vIaln plots r"'eans at 
same ar rUfferent. ~~! ~; (0.24) .,. (1.97) ~l~:; «(".PI) :o.'~ 

levels ('.If sub rIot. 

----------------------------------------------------------_._-----------_._----------_ .. _----------------



Table 27. ,jptake cf jl'K,si-horua by rice r,'3r:iel~:J CIS !nf~u~l'ecd by the 
i!reeedin·,;t le::J~ cro.ps ~r>J fallows. undttr 'biro levE>10 of N 

At harv~$t 
- __ .... __ .. ____ ............... _ ......... _ ... _ ............ _ ....... __ ...................... _ ....... __ .... _.-w. ., ''', ... -----... --... -------...... ..,.. .... -..... ~-........... .-. .... ----.... ~.--- ... -~ .. -... -----.... -..... -.... -- .... ,----- ......... --~ .. -----

~·annh~p HI) 0.64 0.58 0.61 3.66 3.79 3.72 
Soya bean (t'2) 0 .. 71 0.67 0.69 4.83 5.72 5.27 
r",ice bean (i"J) 0.74- 1.24 0.99 3.07 3.eO 3.'3 
Velvet ~,'n U.) 0.69 0.73 0.11 4.11 4.~4 4.4£! 

Cowpe .. ~ (l'l:\) J.06 0.89 0.98 3.34 5.34 4.3' 
alae); brar' (4'6) 0.57 0.94 0.75 3.70 •• l~ 3." 
~"al1ow ( ;,) 0.76 0.73 0.74 3.41 2.eo 3.11 
t<.~an 0.74 0.83 3.73 4.35 

Main plot. mttan8 0.24 (o.OS) N .. ; ({;.56) 

~ub plot ~!~eans ';"'/H"I 
.;"'~ (0.06) 0.55 (0.t8) 

Sub plot ;N!'·ans ;.11 t.tdn 
sarne rr-a1n lot :.J ~·i (C.22) ~ ~ .. ;) (n.6f:;) 

t-:.f-lin plot :~'eans at 8a;~e 
or diff:f:lrent levels ~~s (C;.22) :'45 (C.76) 
of sub ;lot 
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AS 1n t\;e cms. of t.he f content, the f u~ take W'.3$ n-:')t 

signlflca!ntly influenced by the preee..11ng 'egum~ cro.ks. 

~owa~lr, as the t, u.;t.(lke is .. reflection of "'rl mat,ter 

accumUlation i:\flC; k ccnterlt of the pl~nt., anr~ as an:licoticn 

of H had til s.:;rificant favourllvle influence on t..'1e i. c;u"';tent 

of l"lcEI'. the u~~take of r was 81 so favourably ~nfluencErd ~i 

In giH'leral, the ui=·t,al\e of P by rice fc 1 1 {)w.1nq lejUIhee 

Va8 com;.~r1t.1vely high, and this 18 in ccnfoliTity wit.r t.he 

findin;;s of llallal s! Al. U96S). 

The pot.aaa1um ccnte71t of tl"'e leaf bladr.!s s~owed fA 

~ecrea"1nt;J treni1 with age. At. all grc..wt.L st!'.g{t>s. trf'> c,'r:t""l'!t 

va .. JOw-0St in t>t& rice cror r~18ed after fallow. At.1' 3t.<3q@8, 

th~· cc.T't~r:t jncrtas~ wi th greater !~ o\!¥~plie;.:·tjcn, thou(/~ tJ;e 

increase waS not s1qoif1cant at r.I. stage (Tables 28, 29 and 

3D). 

The K c('ntent c,f t'-·llC' stems wa. lower at 50;; f1owerir,~ 

thliln at ~ • :. .• st.aIJ'e. but on matur1 ty. the cClnter.t inere .. u'ed in 

all treat£"".ents. excei)t in the 8.nnf!e.~'r: B1"i~ Eloye bean cr-:.~~;ed 

~lota. ,f\t all stagf'$, tiu. lowest. ;.: C':'ntant. w~s i~ t~f! rice 



..I.'dbl. 2e. l~Ote:'Ss1.lmt Ci~;rtent of rice lea! bll'ld(l'9 as inflail"'t:c~ hy th~ ;:r,-,cp.f.Un-g l'~~;ruf':1l! crops an~ 
fallows unt1er two Iftve 1. () f N 

_ .... _ .... __ ... ____ ~~ ______ ... _______ .... ___ • ___ .. >a' ~,_ ..... _ •• ,w .......... "" __ ~ __ ~ .... _. __ -. ... _ .. ,. _______ • ___ . ________ • __ ..... _____ .... ____ "'''' ____ .,, ____ ... __ ~ .......... ..._... 

... .-. ...... ~-- ..... --~-.- .... ~---- .... ------- ..... ----,...--.. ""~~ ... --......... ------.. ~------- ..... ---.. --.... -........ ~,...--,., ............... -..., ...... 
At ha~st 

----------------------------------------------------------------------------------N 
2 

,"" .. .., 
Co 

" ·'I t -.... -.. -........ -.. ---------... ------.,.....---------- ..... ---.... ~.,..,.----,------............ -------.. ------.......... -................... -.......... -....... -----.., .................. --.-.~ ... --.. ------.... 
.jannhemp 0."1) 
Soya bean O-'2} 
Rice b@an (1.

3
) 

Velvet bean (L .. i 

Cowl~a (L r . ) 

:::J 

Black graf~! (L
6

) 

'allow U") 

Mean 
C.O. at. S:.r.. i.~v.l 

and S ..... -
hun plot ;'l~~n. 

.bub .plot means 

Sub plot :t\;;!tflf.S wit.~··,1n 

same r.la10 plot. 

~.in plct.eans ~jti~in 
sar,,ft or ~1fferent 
levels .:~f sub f10t 

2.17 2.43 2.30 1.S7 

2.13 2.08 2.11 2.17 
2.35 2.40 2.39 1.70 
2.07 2.03 2.05 1.98 

2.03 2.30 2.17 2.03 

2.23 2.20 2.22 2.00 

1.'77 1.73 1.7S 1 .. 37 

2.11 2 .. 17 1.e2 

!!!; (D.ll) 
,\,f" .. ~ .... ' (o.nS) 

~~ .~s (0.20) 

tt5 (0.21) 

1.90 1.73 0.67 1.53 1.10 

2.57 2.37 0.97 l.e2 1.39 

l.t7 1.78 1.Of' 1.80 1.40 

2.20 2.04 1.4t- 1.~2 1.61 

2.15 2.09 1.0S 1,,65 I." 
2.00 2.00 0.93 1.S0 1.37 

1.47 1.42 0.73 0.98 0.86 

2.02 0.97 1.63 

0.47 (0.15) (~.4'J (0.13) 

0.1C' (C.O)) 0.20 (C.07) 

t,;,,; (r.12) ",:";\,' (C.2C;) ~ ' ...... 

1",-J.i:,> (0.16) ~tS (t).2S) 

_ .. .-_'fIo»oClr_ ...... __ ..... __ ....... ____ ... ___ ..... __ ~ __ .. _..- ............ __ ..... _ .... ___________ .... __ ... ___ ..... <IGO< _________ ,,"~ __ -.. ....... __ .>_ .... _ .... _ ...... ___ ...... _ .. _cw._ ..................... ~_ 



i'able 29. fe-t.aa.ius," O"'ntent. c·f rie~ stfi,~'~ "lS 1rf:1 Li'need by Le precer'Hn;-: l('>')nrn~ crop~ and f~llo .. ;s# 
Uf'{~er two levels of H 

hean N 
1 

.. -_ ....... _,... ....... _~ ... _ ....... ~ __ ... __ .... _ ......... _ ... _ ... __ ... _ ....... "' ...... __ ........... ~ ... oWoiI-_-WI' ... __ ... __ ... ___ ...... , __ ~ __ -.~_ ... _ ........... __ ............. ..,. .. .-. ...... _____ ..,.. ...................... _____ .... .. 

$annbet';,p (L
l

) 2.8P 3.02 2.95 2.13 1.93 2.03 2.32 0.62 1.47 

~ya bean (t'2) 2.70 2.78 2.74 t.93 2.05 1.99 1.97 1.03 1.50 
",ice bean (L 3) 2.55 2.13 2.64 1.97 1.PS 1.P9 2.22 1.98 2.10 
V'2!lvet bean 0 ... ) 2.63 2.90 2.77 1.70 2.37 2.03 2.15 2.25 2.20 
Cowpea (LS) 2.50 2.7S 2.64 2.47 2.57 2.52 1.70 2.10 1.90 
Slack qram (L

6
) 2.80 2.98 2.89 1.53 1.73 1.63 1.62 2.25 1.93 

Fsllow ( ~) 2.40 2.55 2.48 1.23 1.57 1.40 1.73 1.92 l.e] 

~::.ean 2.64 2.S2 1.e4 2.01 1.96 1.74 
C.D. at ~ l,,*val 
and S._ + -
Lain rIot m~:~ns l;Jt3 (0.11) 0.31 (0.10) \It(~-...". 

f~ .... (0.2S) 
Sub plot !tean. 0.13 (0.04) 0.15 «('> .05) t?~>" ...::,;.,;,. (0.10) 

~~ub plot ;~,pans wj t:,in 
..... ..a rnain ,lot :.$0 (0.15) f~::'·. (o.IA) 0.77 (0.36) 

f-.a1n j..,lot. me<)ns 'iii i t.hin 
same or djffer~nt. t· " (0.16) ~ .• t· (c.19) O.A6 (0.39) -t:-:t~:;' .;....i>"JMi 

levels of ~ub plot 
-... ---.... --.-.-.--~-... ---... ....,. ..... ~ .... --~-- ,-.. -.. --~---... -..... -....- .... -.---- ~ .... -----..-----.. __ ... _------ .::-.-_- ,----- ~---- ... --... --- ...... ----------



',,'able 30. :'cta8s1uz,' c(:-ntent of rice 1. ard.c::les as !rf"\wnce.:" by tr'e 
1,~recedlrhJ lec;ume crc,~,s ~f'{' fallows. unt1er two leve1l!.! ~f t:: 

--~~----~---~-~~~~----.---~~--------~-----~~----~-~~---~~--~~----~-~-~-~ 

;;"'annhemp 

;,:oya ooan 
Rice bean 
Velvet baa!'! 

Cowr'ea 

91ack gram 

.Fallow 

.i·~an 

(1"1 ) 
(L

2
) 

UO» 
(L.) 

U'S) 
(L

6
) 

(1) 

C.D. at. 5~ l(~vel 
a",~ ;;. .• Q~: ..--
~.'~1n plot. 'l: 1?<m8 

Sub plot. means 

:Jut> plot. fl",~"an. within 
sarra IT;i:iln ;,;.;lot 

t.:a1n t,~lot F:~m"'!s wi thin 
setr.e (.If <~i£ff.:~r~r;t levels 
of sut', plot 

o.te 
0.43 

0.l7 

0.36 

0.35 

0.36 
0.33 

0.3S 

i content ()to) (;·f pe~ ic::1es 

0.50 0.49 0.29 

0.44 0.44 0.25 

0.39 0.3e 0.22 

0.41 0.39 C.23 

0.44 ~). 39 0.24 

0.39 0.31 0.30 

0.36 0.35 0.24 

0.42 0.2S 

l1.06 (0.02) 

;:'~.Ol (V.OO) 

0 • .03 (0.01) 

0.04 (0.02) 

0.37 C.33 

0.39 0.32 

0.25 0.2l 

C.27 0.25 

C.76 0.50 

0.36 0.33 

0.27 0.26 

0.38 

!~~. (0.07) 

NS lo.o~) 

t;!:) (0.19) 

l"S (C.19) 



ero;- follcvjnt; fa. 11 ow. ~>J1t},: er.r:licr>tj.cn (' f !0~;<, '·i, t'l.'t?P'l 

WaS Sll?ni f 1cant increase 1n the F et'nt~nt. "':1 ster". ~t .1. 

'md SO';';' flO\ll""rif).# but the effect Wl'l8 not 8i-:;nific&nt at 

r:'!l"turity. 

Except in t.l'~ r.1 02 crop preeed.(~ by e::Wl.:tf!>~1 t>'-? ;' 

content of ~"en1c:les il"l all tLt1! treat (;Iflts ~~cre,'\sP":; frc.rn 

SO/.k f lc:w"" .. rif1'; to haE'W!8t. t~1 trc .:@n a.t:f 1 ieetier ha""l ~ 

s.i(;njfjc@nt effect. at. 50: .. fl<)Wer!n~I wler! It. W<l8 seen t; ::'t r 

C:,fju<rit 'ncr" a8('e' w1 H: ar; ~nh,::.u~Oitd l~ dose. ,\t bcf'J- st·,~~s. 

92 

The preceding lequYie had ao~e effect em eH~ i: C:--flt.tmt 

B8 is evident. !ro7'l the 1vwer .1< C()ntent in the fA' 'ow plot.s. 

iNwever.,none of t'1oP- t.reat-rents showed eny clear cut ,:k);!·l"inr,mea. 

In most of tl"e eases, a):,pl1eation of I\: was seen b". !ncrll':"(u;~ 

t~~p. b Cr)nt.ent. cf the pl"nt p~ru, (t",,:A tJ,is !'t?lV t~f!> r1 ·,;e t 8<'~~ 

el"~;""'pl("ent~r-y effect of !.~ e:tl1catioY'! ;:7n t u~t.J",k •• ~;"t;~ 

r~,suJ te,? in inC'r'?:',UIE'11 r uptab!, tU'tt ~A"nce in j r)cr~i'ts'-"!'~ } 

C'c~1tent. 

'1'h~~ r'te'tf! {~rl b;l'.> urtai..:e of K by leaf bl'F"~5 (Table 31 

an'" Fl'0. 11 a) 1n'~icf~te tl at t.~-ijf'? U~)t3lc:8 (1ecr~ased wit;', :'3''';9. 



table 31. Up~'l,<e cf ~~ot:::u~siun' fly rice laaf £:,11 r ... ::!et.; as inf1ue-ced by the. :;:rQc:e~1nq leqUF.e crcFS ~nd 
fallows unde.r t\.'Q levoJs ;·f N 

~~~~-~----~--~--~--~--~~--~~-~~-~--~~~--~--~-------~~---~~-~----~---~~~~~~-~~~~-~-~~~-------.~--------~ 
UptaKe of Y (kg/ha) by le,~f blades 

,':"annhemp (l'1 ) 11.41 lS.l2 13.31 34.48 43.40 3et.94 12.55 34.03 23.29 
Soya hean (L2) 11.05 14.69 12.87 43.11 4e.33 45.72 28.42 35.94 32.13 
Rice bean (L

3
) 11.19 19.35 15.21 20.10 40.67 34.68 17.11 39.52 28.31 

iJelvet bean (I,.) 11.9" 12.03 11.95 29.36 44.65 37.00 32.45 42.33 37.39 
Covpel.; 0.

5
) 12.4' 13.55 12.99 33.84 35.79 34.A2 20.17 42.15 31.1' 

alack gr--: (L
6

) 10.36 11.97 11.17 30.84 34.57 32.71 11.21 42.'" 29.91 
Fallow (F) 10.98 11.21 11.10 21.84 32.62 30.23 18.9. 26.92 22.93 
lVleen 11.33 14.02 32.60 40.00 20.98 37.65 
C.D. at 5~t level 
snd s.am .. -
I".aln plot meana NS (1.40) r<Jt~ (4.20) liS (3.59) 

Sub plot 1tte;E!na 1.69 (0.56) t.eo (1.58) 6.49 (2.14) 

Sub plot means wi thin 
lUll!''''. wain ~;lot t·JB (2.09) ~~2, (S.92) ~~ ~v. (9.00) , ..... 

~a1f'\ f·lot r;'¥':'Bf'!S ~t SElf::'. 
,or different level. i~S (2.21) NS (6.33) N*'O ~,; (7.89) 
of sub plot 



:ranl. 32. lJpta'ke of p()t,aasium by rion atema as jrd'''uen~ t,"y t:e preced.1nQ 1(.!,]Ufl"<e crops and fallows, 
under two levels of ~: 

At ,.1.. st~ge At SOX flcw~r1n9 At ha~8t. 

Sannhemp (Lt ) 13.60 11.67 12.64 76.74 97.22 81.98 5f!.55 17.93 38.19 
Soya bean (1.

2
) 11.44 11.7S 11.61 79.16 72.63 75.40 £1.57 35.24 48.40 

Rice bean (L l ' 9.09 12.51 ID.70 67.65 En.04 74.34 55.51 se.~2 5'.17 
Velvet beM (L.) 10.33 10.36 10.35 55.62 ee.S7 72.10 66. 'ro 61.43 6l.97 
Cowpea (LS) 10.77 8.40 9.59 91.96 91.27 91.62 42.70 69.78 56.2. 
Black gre!n (1'6) 11.42 9.22 10.32 51.76 69.56 60.16 36.06 se.S1 47.4' 
Fallow (T) 9.72 10.2' 9.9A .7.43 66.Se 57.00 51.01 59.40 55.21 
~.an 10.Se 10.60 67.0' 79.41 53.13 51.62 
C.D. at 5'" .~- leval 
and &.iB'i 
Main plot mean ~~!; ( 1.0) N;;'; (7.07) r'-...... ':l <11.10> 

Sub £:lot r.eana ,.: ;~ (0.56) r~rt (4.2P) p. (3.60) ,,1ftw. .,,~ .r 

Sub r lot: IT;\!H:.tns W 1 thin 
8a1Nt main plot ~.,'"" 

~ ,l$ ... · (2.11) !\::..; <16.03) 2P.~7 (13 •• Ul) 

r,~~!n plot ir~Clna 
within s&"e <"r 

N;;~ (2.10) Nf: (15.77) 32.69 (15.06) (H f f·~ ren t. levels cf 
au: ;:·~1 ct 



l'ahle 33. lJptake of pnta8siune by rice r:anieles as 17; n u~nced by t!->~ rreced­
in9 lequn--e crops ent ) fallows" under t~:t1t two level 5 of l~ 

.:.. 8nnhesnp ( t'l ) 

:.loya bean (1"2) 

Ric. bean (L3) 

Velvet bear. (L.I 
Cowpe@ (LS) 

Dlack gram (L6) 
Fallow ,,) 
t1ean 

C.o. at 5')i. If:'l!vel 
and ~.1Ir. .t 
":01n plot ~,ean. 

Sub plot ~.ans 

Sub plot iI'eans within 
same main plot 
l'':41in plot IT:ouns at same 
pr Jlfferent levela of 
sub plot 

At 50~ flowerin~ 

2.21 1.93 2.05 

2.27 1.92 2.10 
1.ns 2.83 2.35 

1.73 1.74 1.73 

1.95 2.40 2.13 
1.64 2.15 1.90 

1.tS 1.S1 1.90 

1.95 2.10 

N<'" ,-' (0.22) 
N:3 (0.10) 

l,'~ , .... (0.38) 

I";,;~ (0.39) 

At hl1rvGst 

7.15 9.10 1.92 
?OR 12.24 9.66 

5.35 5.49 5.42 
6.65 1.91 7.31 

5.34 9.16 7.25 

1.10 8.68 1.89 

1.35 6.21 6.7S 

6.57 8.35 

itiS (1.29) 

1.46 (O.4A) 

NS <1.19) 

NS (1.93) 
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l\t all f,)'(.e,)E!s, the uptake Will,S ;r'!1nlr'w't'l in tl (. fe 1 ~C)W 

1-rece.{~ee crG~·. Th~ ai:r11.eat.i.o:·: of 10C;~t~ !:<fd a siqn1fic.r!J!:t 

Tbe u;.:.take of l'~ by stef'. (Tab1{\! 32 and FJ.e;. 11 b) W,c~O 

hi-:.est ~,t SO;:;, flowerir;q ~nd lowest at 1.1 •• t,~(';~. ,.:.cntrary 

t<.~ other cese8, tLe uptake cf'.:' was lowest afu~r tie ';'cll1ow 

i.-lots or;ly at SO% flow,f'·ring. At. tL~ !Ti<itU:f\e stt:qe, th~ , 

uptake by the rice ero!.', suceeedlrHj fallcw ~" sec"': sr'nbJ..e 'wL ti 

c t':ier tnatr.:ent.&!. Appl.tc:a.t.inn of N n{!d no. s1 (';1'11 n C)"I~t. t! C' ..",C't 

on the u~A'.ake cf t, by St.i!'Yf:8. 

l"he par. ic:le:s 8t';OW{'>c" an increase in tr.e u~·,tal":~ n f ~ 

~d th time ('i'abh! 33 an .. ') e'iq. 11 c). Here t·.:;o, the.::> ~. Ui:ta'ke 

by pl'tfliel",s i~ th~ fa ll(";w pre~~ r let \II.,,!,! 10'l'f,-'st O:Ji",\ .:"r€Od 

tc c til?,r tre;::,t;· f!''nts. :atrogen ap;;11cnticm h.'!)d 8ign!': .1C'fH"lt 

effect or, tr:(f~ upt.ak.e only at the m<'fturj ty stf'lJ]E! wh~n j t W~. 

found to sign! fieantl\-' lr.el"'t"!t •• t,l:e Ur.U!ll-':fil. 

The reSI,'o!"se in rz u! take due tc lx.ith t~~>r-sin ;' }(,t r.me 

sub-ph~t tre;:tt;;·ent.s W';-S (c"ln'" t.o be }-:1.qr-ly f!>l'r(lltie. iC\;l~ver, 

en increO'}Gl nq tren,' jn t.h~ urtake of S:' (lug t() ,;" ,~; i:l iC~ltiril"l 

couie'! l~ jr1entiH~Y'd wrJc:'; '-ay be ~~ue t.' the b~tt(i>r gr·~'\J.'t;': of 

t?'1 ~ ,: 1 ~rl t..e. 
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.it is seen fro", Table 34 and ~i::.12 t .;t t'ere:;~~ Of." 

S!;~~l.i fict!.nt var:,L,tjcn i!~ tt·~ nutr,bt:-:r cf :, r!,>~;.,~.c:tivl"\ tt l1ers 

b?t:ween the s(:~ccnd month after t.ransr'la~t.inq o\:lri'1 t~-~ IT.:t·jrity 

9t.a.:~e. It can be f"rther 1'"'·~t1,ced fn:.'fi' t'h"" fiz;ure thrt 

et'l~l i ci!tticn 0 f ~.;; h&& n(·,t si':jni fieantly int 1 ut!'nc.~·~' th!· mr..:~r 

of ~ro~uctj VEe ti lhjrs per hill. at beth thl'l' st$.1]~?s. 

'~,S far as t",tli' lem(;th of r,anicles is e:--:,ncerned. all 

tre~tr'~r.~s "'ere fcunc'i te: be on £Jar. ~e a, ~,l!c'-tt.ic!": .··t 

d 10 nC';t :!nfl uer,oe the 1~nt:tlr1 of r,£!n.1cles. L li"ll.:::~r W'le;; t:>',£" 

ease W'lt}', r~'~erd u; t.hf!" r!umb@r of qriijna !,>!"!r ';~ntcle 

(Table 35). 

·"it.b r~g~r~O tc t~~ou.an'~ s;ra1n w':·:l.~;}·:t, t:~·:E.'re \'\f,;C,S 

sign i f i C',"'lnt '." i lferenCC!- at't"lOn.:.: the main ~~lct <.m''! sub-pl f..lt 

tre,"ltr ents ('fable 36). The lo~st t.~·OU!hlf\{~ ,;rll! r. t?:a' ".: t \0(;::$ 

ir) th~ f,£lllow r !'ecr.~dE:d rjce Crt'Jl·! \I/',ill!!! Ule [,i "est tLouss:'1,fj 

'.=ra1n \lr{:?j~rit "ins rGccr~ed afbllr COW".-ea (28.13 q). I:"urt. '''Or, 

a.: i 1 ic;)t1clr~ (,f lOCI',' of the reCOfF~fi'E"n~~ed U r305e W~jS l~cmY-" t::' 

ir.c['"(I;>.'sa t."':' tt!,;:;,uaUH'l':If 9rain we~\Jht significantly C!ie te 

evie6~t from rio:;;: .12. 

1'h<", r:~rce~t;,),(}i:: of £'1 lled qrslrs 'Was 81 SI:" f·,;\.m'~ t·;-:~ '.€ 

sl';ni f.ic~ntly lnflueoced by thtli, rreOitding le(;UJ~es as wei"' '')$ 



'Cable 34. ~;\X,~ber of i rOOuctive tillers per hill 88 influenced by the preced­
ln9 l~gur:te crop) and f~11ow$, under two lev~18 of N 

vannhemp (L l ) 

~oya bean (L2) 

~lce been (1'3) 

Velvet bean (l,.> 
Cow!-ea (LS) 

Slack ora."'I\ (L6 ) 

Fallow (F) 

fi£ean 

C.D. at. 5% level 
and ~.&m + -
t"aln ;~lot ;;:eaD8 

Sub f·lct:. means 

·'ut: plot 'neans wit: in 
same main ~lot. 
I' . .()in 1.;lot;eana at. 
Ban'\e or:Uffi!nmt levels 
of sub plot. 

No. (; f ,ro"'ucti ve t.illers ,pGr hill 

2 !!tcntt~5 after 
t.ransplanting At harvest. --.. -...... -~ .. -..... ~ .... ...,..-...~~-... ..---~ ............. -... -.-----... .-.-..-.... ... .......-

3.00 2.67 2.83 4.~}O 4.00 ".00 

3.33 6.00 4.67 ".I'JC 4.67 4.33 

3.33 5.33 4.33 4.33 3.67 4.00 

3.67 3.33 3.50 4.33 3.67 4.00 

3.33 3.33 3.33 4.00 3.67 3.e3 

3.33 3.33 3.33 3.33 3.33 3.33 

3.61 3.33 3.50 3.67 3.67 3.67 

J.3~ 3.90 3.95 3.el 

i:"'" )4.;) (0.6S) NS (0.24) 
,;("'" (r, lP) t' c· (O.12) .. oj-.) '.~ . . ....... 

:is (1.44) r-~s (0.4S) 

r~~ (1 • .;2) NS (O.46) 

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



Table 35. Leaoth of panicle and nURlber of grains per panicle of rice aa
influenced by ~c pr*tcoding h,,:,:Ull'lft crOT-'S and fallows, under 'bI'O
levels of N

Lengt:h ·of raniele
(an)

N<'. of 9raina per
panicle

';armhemp (1,
1

)

Soya bean (L
2

)

k~1ee bean (r.,3)

Velve~ bean (L.. '

Cowl'e. ( LS)

Black gram (L6 )

Fallow (II')

H.an
C.D. a~ 5% level
and s.JW1l ...-
!";'ain plot means

Sub plot meane
Sub plot t'l'l8MS within
same main plot
tr.a!n plot means wi thin
..... or different.
levels of sub plot

15.67 17.0 16.33 46.67 SC.O 4~.33

11.0 16.0 16.50 53.67 4S.0 49.33
16.() 15.67 15.83 4S.0 48.33 4B.17
16.67 16.33 16.50 SO.33 4a.67 49.50
16.67 17.33 17.00 46.67 54.33 so. 50

16.0 16.67 16.33 42.33 46.33 44.33
16.33 17.0 16.67 52.33 59.67 55.50

16.33 16.57 4B.57 50.19

Nil (0.39) l~S (2.84)
NS (0.25) r~s (I.AS)

J\""'I (0.93) NS (6.90).ft.."1

'·1{'·~ (e.91> lic (E.74).....,. ......



Tabl. 36. i'.rcen'blqe of fiDed qrain and 1000 orain wa~gh~ •• influenced by
the r~eding le~ crops and fallows under two levels of N

t-ercentac;e of filled
grain (uanefOf'T'ied daq)· 1000 grain veigh~(9)

·"ann~ (11)

Soya been (L2)

Rice bean (L
l

)

Velv.~ bean (1... )

Cowpea (L
S

)

Black 9ElP (L,)

Fallow (F)

Mean

e.D. .~ 5~ 1...1
aftd .s.1m .±
Main plot Rteana

Sub p1o~ nteanll

Sub plot means within
same tt'.4!'1n plo~

l~ain plot a.eans at same
or d1ff!\1r~nt levels
of aub rlo~

60.62 65.28 62.95 21.43 28.50 27.97

65.5" 67.59 66.58 26.83 2'7.90 2'7.37
62.eS 64.87 63.ee 2'7.23 2'7.87 2"7.S5
61.13 10.38 68.16 25.33 27.13 26.53
66.56 69.40 61.99 21.83 28.43 28.13
65.34 64.18 64.16 26.23 28.30 27.21
64.S1 66.65 65.13 24.0 24.81 24.4)
64.11 66.91 26.41 27.66

3.35 (1.09) 0.8S (C.2'7)

1.91 (0.60) 0.35 (0.12)

NS (2.24) 0.93 (0.43)

;!r; (2.23) O.ge (0.45)

Figures in p~Anthe.is are S.Ern.
*UatA transformed by arc sine transfor~at1on



FIG.12 YIELD ATTRIBUTES OF RICE' AS INFLUENC.ED BY THE. PRECEDIN(; LEGUME

C.ROPS UNDER TWO LEVELS OF NITROGEN t "II O! '7
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evident thAt the x-receding legumes did not lnf1uence the

of grains r-er~'anicle. Sim11nrly, t! ar;plici'ltion ~~id net

exert much influence on t.he above eharact:8rs. Thou:h th~ne

y:l~ld atuibutf'!$ were not influenced by N a.PI>lication. t.he



Table 37. Grain yield .. straw yield and Qraln-t'if.raw r.atl0 aa influtJ'''c:ed hy the preceding l~urr. crope
<'ind fallows .. under two levels of N_...-~....-....-.--...._-----...._............_----_...'....-...-..,....._----- ..._-----------..._.....-.......--,..-..--,--------.....-...._...-.....-.....---...--....,.--.........~ ..........-.-

Grain yield (kg!ha) Grain-straw ratio

Nt N2 ~48n Nt R. }·'aan Nt N2 flsean

-~~--~~----~-~~~-~~~_.~-~ ...~~~~~~~~~~--~~~-~~~-~~~-~------~~--~~~~~~~----~--------~~~--~---~~~~~~~~~~~-

(1'1 )

(L
2

)

(L
3

)

(1..)

(i,
S

)

(1.
6

)
(1')

£tannhemp

Soya bean

Rice bean

Velvet 'been

Cowpea

Black gr.,

f.l1ow
1"4I.n

c.o••~5% Jovel
and ~.&"~1 +-
":'a1n plot n'eana

Sub ;;>lct '"'eana

Sub plot "~·e.ans wi t..'l-tin
same main ;;lot.
l"ain plot "€tuns at.
s.re or di fferent
If!vels of sub £.,lot

1772
1671
1719
1784
1911
1761
1283
1700

1909 1841 2558 273t 2645 0."71 0.70 0.71

1738 1704 2447 2569 250e 0.70 0.68 0.69

IS13 1766 2••7 2523 24es 0.71 0.72 0.12
2239 2011 1996 2581 22~8 0.90 0.90 0.90

2024 196e 2332 26ee 2510 0.82 0.75 0.'79

1946 1853 2107 255S 2332 O.B4 0.77 a.eo
1521 1402 2539 2370 2455 0.51 0.64 0.58

18S. 2346 2574 0.74 0.73

343 (111) ~:,!~ (154) 0.14 (0.04)U.v

83 (27) 2('1 (68) t~::} (0.17)

!:J~~.~ (lc2) r~:.,,: (255) t~~~~ (0.06)

L:1fS (127) ~,;tZt (263) t'·>,· (0.07)';lL;

- - .. -;-..--..-..-~_. _.- _.. ,.. _. _"It.. llt!l"' - __~ __ _ .. __ _-. _ ._. _ ._._ __ ...



FI G .13 GRAIN VIE LD AN D STRAW 7'1 ELD (k:J/ha) OF RICE AS

INFLUENCED 8'1 THE PRECEDING LEGUME CROPS,

UNDER TWO LEVELS OF N'T~OGEN
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h.'.;ume eral: s had a siqnificant lnfluence on the grfLin yiE' 1~

of rice, c\S compare(~ t,.· tlle grrdn y1e'!d in t:·,~ fa1 ~(lW I recede,';!

t 'ct. :'. 3i "'ificant d1 fferc:nce i,~ yle1r:~ b~t,ween tb~ t.wc

leve}s e:f r: <:L clied js a'so visfbla. rurtr'c-r, it can "3~SO be

see-r. t:'H3.t tn',' treat· cent s recei vinG 10m:. 0'" t"lf'!: r.e·comrf :I;2I'V1t:'O

:; ....105E' ex"f~:i,Lit.E'·-' their '~ur~?riority over tbr)!F' rece:ivlrr; c!"l1y

7~'::" of thE' dose.

'l'''he f:rccedin,] lequ'!'e crets l(;,ft the soi' richer ir

total nnd available r~ and organic carbon (Fijs. 4 and 5) <'1T"lC

i'lTovcf! t.:·:e che'1dca 1 and physical ccnl:":t.ion cf ~t',,? soil, and

subsequently resul ted in bet.ter qrowth and nutrj ent uptaJ:e

f be r:l.c€ eror,. The r(:<=lson for tncn"2sed rice yield 3fter

velvet ~cn c""uld be C\ttri'buted to the fnet t:-\At trds l,,·qurre

cror I;ro 'ucecl the 1'd, 1hE"~~t number of root nodulr-:s an"" .e:1x<~d

substantial c:uantity of ~,! in the avai1eb1e !'cr.:, (Table 3 ant"3

AI. ~l.'his, t~,e yi~ld 0: rice following velv,:"t bean w.;"!s

£u._erJ.:JI' tc t'-at r r,.~("'C!!!ded by soya bean, ri ce 'bean am'! fa 11cw.

ltc'wev(,!r, j t \'125 on;ar '1'1.:. th those pr€"cedeod by nannheffp, CO\oJre.r,'

and black qr21rr.

It is further to be noted t~~at even thou::;h arrUcation

of N reBul ted in a significant increase in the grain yiE"'!d,

in the rice erof: fol1owin} fallow, even I.d th an>1icQt,j,on~f

100% of the recom:ndnded dosE' of N, te yield was lesf> L'ar:

that int;ose treat.r.ents fe;llowinq the legume, ere: s but
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rece~v1ng only 15,," of the N !1(.18~. This ecmcl,",s1v@1y proves

the DODMflS,.$ of the superiortty of h:9t1J"'!f! C Itiv.at,1:.n to

It"'&vi the Ip:ml failow. Simj,lar result.s of increa.~ yi~h'l

'OJ! gr~·wing lequrllell an," subse;-;uent increase 1n rl!l<si-r'ual.

f,:'rti11ty wer~ r~);:ort·~d in "rh~~t by Sinqti (1961). Lalla1 n Al.

(J96B), Amant6ey U Al. (l97G), iSor1sov ~.I.l- <197f,} d1·:>3

Hcy1:. a:nd h@nn1 f.:j (1971); in p~arl millet by :S.in·:.~h and 1'1'1" atbl

(1975) and in riee by Tiwari ~ &1.. (19E':C't) end ;- ~:md(;ll ,He,S

Ghos1: (1984).

As Antioned under iJ{u:t1<m 4.3., t.~:,e h~(~~,f\ irKro~sed

t.he or~;~nic c~rbon, total ant! available conte:-, t. of i,';(:) 1;.

T'!"le ;heast on;anic carL-t..a: c-c-ntent WliS oh.·~rv~?d :,iter' CO-......t-',,~~,

f:c~11ow@d !J:l b2.t1C·~': gra;;"", r:~ :t;'~8n arF~ velvet ·t~~~n. 7t,:~ t, ..-t~1

to (X',:,tlS'~.,t ;l1S.:> \"'~5 hi?-:~st eib:rr cO'-"P(tf:l, followed by ve'Vfr;-t

:r~'"1an# rice bear: and bJ€lc'... grllr"'. wt,ile 1'.:h@ .sv~i iable c'rtent

incrp.ased sUb8t.~nt1all}· (~fber velve~ bean fol1owf?'1 by C"(J':r~r~,;~,J.

'i'hl::' fallow, lot. reeor'o?~j t'f!' It:,west '.::rq&.nic clilri'cr, t.;'tr'l nne

The 1nCre£1l!iHl'f~ ~r:cur\t. e,f organic carbC'!"'l, tc t7"1

aV~j i<lible 'N in t'h,e eofl ,~fu,r CC\~rea, velv~t bfl>,~n, r.1cl!!' t'@rm

{'lrv~ b~{1cJ, 0r.:'#f, ,['robrJ'ly "';:'l'p~d te·roduee better Crf:>f"T·",t:

0r:d rnjtr;~(mt t)pts\!;,e by the fcllowJnq rice ero;: , ",1~.icr

u tii'2';t~ly r'~5ul t~@d i~l tht'! ('jb.~rv~d :ii''elt~ 1nCl"Bi')$e.
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t~an and soya bean.

The lrd: luenee of 1:hese yield a'f:t.ributi n~ charncb:rs of
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'rhus., when lJoth t.he fodder yit~l~ tl'i'v! t1",e b-f.l\nf:".f'lcLll

!'1~Clum::Ct! or. t:'~:> qraln yield of 1::.h~ succ'!:'!·ed1nq rice eror ",re

cc·.1~·:i,:'ered, af~:on,:': th~ l~"Ju1!lE's t.e. 1'6 eiJ 1t~.iv':lt.e7 in dee

is :is

r':ore ;. n>nounced ~;l'~n tt'·~ 8(X,n(1\!'fl1c:s of cuJ tjv~tJon are ;; 1sc

Ct,-,~·.~0,L1e~";, '-"8 s~en fl~';~ 5;''''''~::1 ("~ 4$.7.

~'!O:>2 j$ (m~,;r w th ell other t.re~t.r~nts Fe] l('i'\.dn"! JJ":'l,jr,~es

but 'C'€tcelvin(; en}y 75';>·' or th.r-! re(.'~J~Tt?'nd~ 1;; ,J,cse. ':he

res}du:al effect of le·:;umes is thus t;!~",iv8h~nt tc 25l",i.' (~;f tl1e

n:,<C':':,l rr'f)nded L ,;'309(.', an,~ a f\eoedlrq lequri'e eror earl t,\,:,,*!tl\1 t

ir a L '2"con'Jr"y of 25:\ in th!!!' sucOtMin:; ric\;?' crop.

the ;;reeooinr; le(}\JmI& crOi,S ~Hd not hav~ a 81gn1 ~~lc0n't

I'>ff'.' t en t,!":',,- ~traw' yin 1d c:f th@ ric.::? crop ('r~'t'le 37 arv'"

1'1:,; .13) • Z'he l': j <.Ji!l'wt straw y1e'Jd was reo.~rde~ in t::'IE! rice

ere;;, fc) h,,'....in<] cowpea, f1~'~ t~LH lowest in th8t:'C'1 h)\JeI,j'l'v:

ve',lve1:. b'(i!'€}n. .I,., plic~t.i.c,r: of 100;;(. of ti';e reccr"Y"1tfti3et.:! t~t'$e c17

t·; n~:!3U 1 ted ir'l e1c;nl icant 1nCre{3H in t.:·;~ str~'w yi"'?! 1d .l"h·j 8

may 'bf:!' 1:1lU& t~"} tie ; ncr~'"!s~ v~!~~etat1Vf? qrc:nl'it.~;" f: t,"~ !.,qnts,

whic? is ",vid@~'1t frw:,;' t'~ increasec Le1·;ht. () f thf2> r 1Gt1"'::S on

appllcst.icJ:'~ of leO;, N (reble 13).
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strDw yifZ·ld. l'he 1nCl"€.'fiSed <9vaL'!.abi11t'l Cf ':) (;t'l f"'r lic'tJ.nn

(;1 f t.hf- full N ,3cse must hew resul t..:-d in ljette.r u:t,"!k,,, :;:.. r ;\

rhs "Jr,:Jin:-straw rt~tio ow;;). $.2. :<~".i iC:t~.nt.l~t ~"f f(,"cti;'~ hy

the p!"t~cedi!'F~ l<l'-:"J~"(~ crol.s. ',d t.h th!!~ vr--lv?t t~~:Eiln erc) , ·},:t

r~~C'GC'" j n", t:-:~ bl;hf?lst rat.io. anI'" that fellow! n' f·~110\11

...wc····, ... :··~ ...,:, t'··p l ......'-r-ot ('l''''b'@ ~7)

.....i- ........ £..', ... 31.' __) ,1... ,,",W'QO Q ,,, 1. "'-.. •

shm! fic.,:mt o?ff€·('t on th~'!! <;rein-etrcw r~~t.10.

n1e h1;Jh t7j-rai.n..str~",,~~ rai:l0 iJi~:v:.r velvet~ t:f~~ln 1s :'~t3~~ tc:

t.h~ M. qr"'lin yie Id w!ich was ~ecrded i.n f:ht'l crop fcl1()wjnt~

velvet. t>e.em. ~oth t.he qrain y1ehi 8f'd ttl@ str<'lw yb!ld

qrain-str~w r<"lt.1Q "''''dS not significantly d'tl0 :,~;"ue tee ~J

3:i',11Ci..:,tion.
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Returns P"1!r
t-let lr.ec~ rll~'Ge

(?"./'haJ inve;,'t(Jd
C:'.)

Inco~e frc
rice (;,'.!ha)

income frort~

1~9ume.

(~./ha)
100% N

h&2)

i'odder
le~.

Cos~ of cult1vaUOIl...--...._--..,..--_...... .,...-......_-........-,--......-..............
~·tlee

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

~.2520/h8 ~.48SO/ha ~}.4950/hl! S~ • 4144 '-'1 N I 4e23.36 159'7.36 1.22
(Lt ) 1

N I S183.47 1857.41 t.252

SOla benn I 1952 t~2 N • .565.60 -852.40 0.88
1'2)

t
N2 I 4160.U~ -757.fl2 0.90

Rice bean • 2588 1"3 tilt I 4661.20 -120.60 0.98
U"3) ,",~t • 4SeS.JO 6.30 1.004"2

V&lYe~ bean I 1492 L4 Nt I 4566.75 -1311.25 O.e2
(L.) N2 • 5765.84 -212.16 0.97

Cowpea • 3144 L c N • ".98.32 162.32 1.10
U'S) '"' 1

N • 5392.77 1066.17 1.142

Black gram • 2632 1,(- :4
1 I 4515.52 -162.48 0.99

(I~6) ti
2 a 5169.99 331.99 1."4

F:'111ow ( , ) : fal F N
1 I 3836.02 -1013.98 0.79

n2 I 4221.16 -772.64 0.85
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th,~t the r.<r·c;"~ucth:m L.'oterit.ji~l of ~ ric~"!O croI tf-j}en :""-try

L."ncw is :'!"uch less t""en th~t. of on!? llrwinQ l'·qU7";("l~). <"H'v"

it 1s '"' h7~Y G b~tter t.o have a 1t!r~une £: r~(~ed inc r.ice t\,::c!f' tc

l~('lve t:'0 1a!'t" fl~llc'W. '!'he results irl(Hc~'t..e tl,et C(.I'ti·h'~r!n0

bt.."th the le(;urr'e~'o"dflr yield ~U'ti the ,~ra1n en!' stra\l/ yif1!lrif'; of

rice, t.le best 1....Q1J:me to be ~;rown in rice fil Clo\tol9 is fH'''nnt$:.r-'!:,

fellowed by cowrea. Velvet. been, t,;10u(;n it. sl<iri f :i.c,"'n~J y

incr~~ses t:'h:> gra1n yiG Id of the succeetiine r i Cp err.::,;'.', is

inf~rlor b', sannher-.p an,"! cO\I1:Jl1ta btl'>cc.us~' (): its ecm,p,ari t.iv~ly

10.... r.Xider I rcduct,jor: o1:..e'nt.1al.

wh~f'" 7S.~, N w~s "'i li~d. :i(:~'tIever# except in t1,~ C'0S"", cf

v~'lVt",t benm, t'f; rice Crc'lS f(')llowinq l~'Jur('\<?s ;·.nA. r'!'c·~'vi"

or.ly 75}, 71 recor,.!!Ied hi her total n"""t iflCCi\~~ ;nrv' returns r~r

rupee inv'!!'sted tLan t.rH~'" rice crcp t.i'!"Qf; ~ft:"'r f~11o\<·~ ,'r'

wI';1ch i.-ace i ved t >~ to ta1 re ~'(,~4'>r~ed N ,:10:$~.





t.reat' ents ar.~~ two levels of N. 70 kg/ha and 52.5 1cq,lh,"";
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