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LDUCTICH

identification of suitable crouppin: systems ard
formulating managerent yractices for 4ifferent agroclimatice
and s80i! conditionsis indead a challence for agroncrists.
T meet t'is crhallen e, a2 thorough knowlaed e cf the basic
principles of crop ranajerent is essential ard technicues
stould be develored to apply them as crop Intensity increases,
FAxing fortilizer scheiules for intensive cre, rning neels
s;ecial =enticn in this juncture. This is particularly
essential under intensive cropiing because of corilementary
effects of comionent cro;s and influence of crop re=iues

in soll,

Balanced use of fertilizers iz one ol tie fopcrtant
means ¢ ralse the [rofuctivity rer unit area of land unter
intersive crepidnge.e In this connection, tie wide jap bLetween
the Jdemand an® Jrofuveticon of fartilizers ir tie country,
especially with respect to nitrogern, 1s worth renticning.
in order to attain the feod.gtain creduction tarcet of
200 millicn tonnes stiulated by the Kational comtigsl n on
ajri-uliture by 2200 A.D., an estimated fertilizer nitrocroer
consurrtion of about 15 million tonnes would? hecore necessary

as ajzinst the | resent consumiticn of 7.6 =illion tonnes

(i rasa:l and Subbian, 1972). The maximum estimated proluction



»f chemical N fertilizers by then would he able to west

twe thirds of the demand only,

In addition 0 the ever widening gap between the
indicencus sup 1y and demand, the energy crisie and
cunseuent escalaticn in the cost of crenical fartilirzers,
particularly that of B, agursvate the rroblem., 48 a result,
chamical fortilizers are Jcing beyond the purchagine power
of the rajority of our rural farring community. The
integrated nutrient su.ply syster which onntergplates the uss
of a fulicious combination <f the locally availables orcarie,
incroanie and microble! sources of nutrients, 15 a very worthy

consideratien in thig juncture,

Under the preveiling conditicons ¢f ¥erala, availabllity
of Isrmyard manure and cther orjanic manurag is Yimited and
the cost is prrohibitive, The State, with: 2 vast streteh - f
tyrdcally s+ndy and sandy loam scils under rice cultivatinon,
resulres an of ‘egtive glternate scurce of croenic nanure
which i3 capable of supplying aderuste guantity of ¥ ond at
the sare tire, capabtle of improving the yhysical snd chenical

srosertins cf scil,

in Kersla, rice cu’tivatien involves the ralsing of
twe rice croygs Juring the ¥ pey sesson (June-lLepterber)

and mundgkan sczson (lepterher-Decerber) follewed by & fallow



paricd, Due to inadenvate molsture availabilivy, cultivation
cf & third crop is not feasitle during the third ercy season,
instead of lesviny the land fallow Juring this period, an
officient cropring system which is keneficial in trhe tirme and
s?aée direnzirns and that augrents the nutrient status <f the
scil! wouwld be desirable, The cultivatinn of fo’der logumes
Auring this —ericd e¢suld be a sclution,

lLaguwres have an inherent capacity to €iw atmespheric
& and enrich the soil. At the same time, they make less
demand on the scil for H, Among ther, fodder legures are
worth mentiening. They supily nutritive, suceulent, palaoteble,
greaen fodder. These crops usvaily maintain their cquality
better than ¢rasscs even at maturity, and being rich in
protein, enhance the fodder quality and also a249d substantially
the much needed H to tho soi' (ICAR, 1980), wuality fodder

vould plsc enbancs ~1ik yields »f cattle substantially.

The performence of legume crops and treir beneficial
effects on the succeediny croys have bean egtablished beyond
dceubt elsevhere in the Jtate. In sequontial ercpping, the
individual fertiliger rotes for esch crop included in the
s7ster are simply sumred up and Jiven., But there are encurh
indications to show that there could be considerable goving

in the total gquantity of fertllizers arplied earlier, varying



-

wobilising | cwezr of the componont crons, ogaih’

-

o eoneributicor
zf ¥ from the roct nodules by legumes and rineralisatiorn of
residuss left behind by the previous crop (Gingh, 1974 :nd
Iruthaysarsj, 1977/, .xperivents at Chalakudy with 8 erorping
systatm o f riceericeo-covwiaa 8 cwaed that apclication of recom-
r (,en't
wende? doge of nutrients and its 79 produced ecual yields
Gau, 1972 8), increased rice yield due to the affect of a
rrevious crop ¢f cowpea was obgerved in an exjerinant at
moncorbu (FAU, 1982 k). Yield increase in rice during the
kharif and raui sexscons vas cbarrved wien 1t was preceded
by cro.s like sesamun and cowpea (PAU, 1983), Legumes have
alse been re orted t. “avourably influence the _hysica) and
che~ical characteristics of the sol!? (Sanh end Ashwathi, 1977).
48 aspsct has alse not been researched and such information
is very essential for oiving “definite package oF Tractices,
Fop develop ing tiie fartilizer schedule for ar intrnnive
croprin: systern, 1t is impertant to “ave an understordin.  f
the nutrient recuire ents of the coryonent ero. s, tisir
i take pattern, how much the s6i) Carn contribute sand
4l fferential rasponse ¢f crope to nutrients (ialaniay;an,
1988}, ibwever, infor. aticn on trese aspects under intensive

croppin: of fodder logumea 19 totally lacking,

The cultivation of fodder legumes in rice fallows is

nct a comron practice in the Btate, The i{dert! icaticn anA



rvopularisation of fodder legures gurrlyvirns good tonnare of
cresn fodder an? also fmoroving sell fertility is warrsnted

for increaging the net income frovw rice farsino,

snith trese aspecteg in mind, an irvesticotion was

undertaken ~lth the follewing objectives:

1) To evaluate the relative  erforrances of fodder lerures
in rice ¥fallows,

ii) T¢ ascertain the residua) effect of fodder legures in
rice fzllows and N economy Iin the succeeding kharif

riear and

Te investd ate the “hysical an’ che~ical changes in

o
Jta
o
S

the scil by grrwing fodler lagumes an® # oir subse uert

effact on kharif rice,
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2.2, Ri¥N1Es _CF LITei SURE

The performance of certain leogure cror varieties
in rice £21lows, ar’ tie beneficia) effect exerted by
legures both on assecisted cro;s and on ths succeeding
crops, as well as on soil, sre briefly reviewed hercunder.,
Tte literature reviewed are classified under the following

segctions,

21, Yerformence of lequmes in rice fallows

2.2, Asscecliation of legumes and nonel=gunes - beneficial effect
2.3, Residual effect of legures on the succeadin: crops

2.4, Nitrogen econory through legumes

2.5, ¥hysico~charical enances in scil effected by leqgumes

2.3, PERFUCRMANCE L F LagUMas JN ICE FALIUE

Varkey and Jacch (1978) undertock the screzening of
cowiea varieties suitable for cultivation in the rice £33 )lows,
and the study clearly indicated that C-152, liew Era, Fthel
and Fth=118 cculd be successfully grown in tha rice fallows
furing the third crop scason. A renge of le-mmes was
evaluated in K,E2, Theiland for 4Ary season forage proucticon

on stored moisture following harvest c¢f the paildy rice crop,

end Crotalarie juncea (sannhemp) and Lgblab purpupeus (lablat,



srnduced the best dry matter yielde of 195C and 2020 vg/tha
res;ectively on a cultivated paddy {iel? without further

fertilizer (Shelton, 1980),

Subramanian and Falaniappan (1980) evaluated black
gram varieties for rowing in rice fallows and found (=3
and Co=3 tu be sultable varieties. Studiss b, vanthakumari
et al. (1920) revealed that the cowpea varietics liew Era and
Funnamkulam Local were the rest suited for cultivaticon ir
the summar rice fallocws of the Unattukara recion as a catch
crop during January-ray. The sace workers in 1980 evaluated
the performance of black gram varietiss in sandy loam rice
fallows and concluded that even in the absgence of surwer
showers, the variety {o-2 thrived bastter, aiving a molerately

higher yield.

Tre e+*fect of qgraded Aoges ~€ N, ¥ and ¥ on the yleld
and guality ©f klack gram variety Vi -1 grown in rice £allcws
was investicated by George gt al. (1991) and it was sesn that
the maxirur grain yleld of 1787 kg/ha, the maximun grain
rrotein yield of 410.86 kg/ha, and the maxirurm net preofit of
103,696,300 were cbtained from the plot vhich roeeived 306 kg
¥ ,C/ha,

The atove reports indicate that certain lecume speciss



are well suited for cultivation in riece fallows, iwevsr,
rzsearch on this aspect is limited, and the performance - f

fo'der lequmes in rice fallows reguires further investigation,.

Rede frusutedallolb GF LLLURIE AND HUNSLEGUI IS - Bk FICIAL L0707

tirchandani ard iisra (19%7) unrked en the assccizted
growth of cereal and legqumes and foun? that the azsocistion
o€ logumes (reas an? lentil) generslly increased the yield

n¢ cereal (wheat) and fvproved the rrotein content in [rain,

Aghoole and Fayerdi (1972) studied the fixstion and
excretion cf N by tropical lagumes. The investications
srowed that ureen Jram interplanted with corn in the early
cropping season incressed the yield of the early corn crop
but corntributed very little to the vield c¢f the lote comm

Cre; .

it was 2lsc rhasprved by Saraf and De (197%) that legumes
grown in ascgociaticon with non-legures helped in increasing
thre yield of the non-lecume without affecting its yield

a’tversely,

~tudizs on the intercropping i shert duretion grain
legumes sown in pastures and field crors showed that the yield

cf forzce ot enhancad due to the cultivation =f three



varieties of moong as intercroys, and the increasesg in the
vield «f forage frass corresponded to the increaged preduction
that cculd be brought about by an additional aprplication of
15-2C kg dN/ha (Sinch and Frased, 1978). According to
rorachan et al. (1977), K rajuiretent snd fertilizer could

be reduced, and at the sere tire, g0il fortility could e
iriroved by intercrcpping sorghur with pulses like green
gram, black gram and cowpee. It was observed by Raso et al.
(1982) that there was an increase in tota) grain yield, lard
equivalent ratio and monetary return by intercro:ping

legumes in rice and finger »illet compered with sgole croprin:

of rice in normal years,

An expariment conducted by Singh et al. (1981) in which
rlgeonpes was grown pure and mixed with ghort Auration lecumes
showed that pigeonpea intercropped with grounidnut recorded
hijhest pigeonpea equivalent (19,3 q/ha) whereas the pireonpea
intercrop;ed with other intercrops had more or less identical
values of pilgeonpes equivalent, Fodder sorghum had the lowest

rigeonprea eguivalent of 4,1 g/ha.

An investigaticn by Singh and Singh (1994) revealed
that intercroyiing scya bean and black grav under Tarai
centitions of Ulb, incressed grain yield of maize by 17-22;nrwnt

as corpared to monoculture,
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The above re;orts indicate the beraficlal =z2f{fect cf

growing lescunos with non-leguras,

R3¢ RELZIAAL, c¥IUCL v LEolkii O I3y SUCCEEDIL QRGPS

Crowing legumes had beneficia) influence uror the
succeeding crops, and the increases in the crop yields
after lezjumeg were almost or cuite as hich when the legumes
ware harvested as when thaey were ploughed under as green
rmanures ( chnis, 192€), khan and Fathur (19%7) reported
that the timely burying of sannhemp as ureen manure oould
incresse the grain ard strow yields ¢f the suvcceeding wheat
crop. Himilarly green waznure oro;:s wers found to give
si¢nificantly hivher yileld of wheat than ne manure trsathent
(:8ngh and Sinha, 1961), it was alsc observed by Singh
{1961) that the maximum reccvery of ¥ and F per acre vwas
shown in the whgat crorn vhere it £-llowed green manure Crors

of sannhemp and cowpea.

In an experirent by Jha and? Ram (1966) to study the
effect of different jreen :anures with phosphate fertilization
cn scre yield corponents of wheat {t was found thet legumes
increased the nurmber of tillers/plant, the ear length, number
of srains/ear and 1C00 grain wei-ht over control. It was
observed that growing s kharif forage legure bhefore wheat

noct only gave additional profit from the green fodder, but
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alsc increased the yleld cf the wheat crop (Tiweri and
Tiwari, 1967). From rotaticnel studies coructed in fleldis

¢t normal fertility, Singh (1967) reporte” that the yield

cf wheat was hi hest after sanal (Crctalaria juncea’ followed
Ly woong (Fhaseolus gureus’ and gwar (Cyamopsis psoralliodes).

Ballal gt 21. (1968) made a stuly on aftar effects of :reen
manure crop's on yield and uptake of nutrients by wheat and
found that the uptake of ¥, F and ¥ by wheat, &8s vall as
wheat ylelds were significantly increased by gresn manuring,
Singh and Verma (1969) found trat green manuring proved

beneficial tc the yield of wheat when practised every yoar.

A atudy by Xute and Fann (1969) revealed that green
manuring of wheat with sannhemp (Crotglsris junceal) increased
the I eontant of the scll and plant before flowering, after
flowering and st harvest, In fleld trianls tc stuly the |
effect of yrecediny crops on the grovwth and yleld cf wheat,
Vasilav (1969) found that the hidhest yields were obtained
when wheat was qrown after vetch or pea, 2Amantsey et al.
(1970) recorded the yilelds of irrigated winter wheat after
six i fferent crops and founs that the highest yleld was
harvested after lucerne. A similar result was obscrved by
Borisov and Stamboliev (197C) who cbserved that the hichest
wheat yield was obtained after haseclus vulgaris, =nd by
Styk and Przybysz (1970) who rerorted hither yields of winter

wheat when preceded by leguminous crops.
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Tiwari ond Oisen (1971) obgservad that oresr ~anuring
¢ wheat alon, with fertilizers gave the hi~hest yiel? of
wheat, an? showed gsicnificant superiority to green wanure
alore, | ayplication to cowiea, it wps found, tad a narksd
sffeet on incre:ging wheat ornp yislds which 5llowed it in

the succeedinc season (Gorg &t gal. 1971).

Triels by Fahwa @t gl. (1972) to svaluate :ho offect
cf crop rotztions on the nutritive guality of wheat variety
Soncra 64 showed that irclusicon of lagures such as cowpea
and barseerm in the rotations increasz? the yield as well as
protein content of grains of wheat. charme and Singh (1972)
recoried a stonificartly hiher yiald of rice wien 1t was
scwn after pea and ram than aftar folleow, Loth the emumes
vers found enually effective, 2 study by Jones (1974) showed
that maize yields were significantly aff-cted by the nature
«¢ the previocus crop, and wae hi hast in the crop followina

roundnuts,

wrop rotation and fertilizaticn effects on the yields
of sive caresls were sturied by Roszak {(1974) and it was Tound
that ylelds of wheat and barley tomied to be hi her following
lagunas, maize or root crops than following cereals, Singh
and G311 (1976) re.orted that scrghur cave cexirun yviels?

wien it was preceded by cro;8 like berseem, senji (Meldilctug



13

zarvifiore) and metha (Iricopella foenur graecwr). Tre

yiclds of corn grown in rotation with glfzlfa ard cats were
com; are? with continuous corm by iSclten gt al. (197¢) and
it was found that yields of corn varled widely fror s:a2gon
to saxson according to molsture cronditions, but always
responded to alfalfias in the rotation, particularly whers no
fortilizer ta? been aprlied. Giri »n? De (1u479) okserved
tat yields of pearl millet were significartly incrzased
when'gr@wn after legume crops such as ~roundnut (22,64},
cowpaa (24.2:5) or pigeonpea (12.1%) instes? of zfter pean)
millet. According to Tiwari et al. (1980), orain yield of
rice and the accumslation cf 8, P and K in rlants and their
avallabdlity 1In scil] increazssd picnificently after “reon

ranering.

A legurinous crop in rotation clearly 33 an a*ded
23vantage «f considerably increasing the vie d of the succeslds
ing majize erop, and on an sv:rzge, the maize yield after
preen gram was 8.6 g/ha more than aftar non-leuminous malsze
foider, and 4.9 §/'ha more that after fallow (Meelu an?® Rana,
1981) ., Singh et al. (1982), studyinc tie effect of sunrer
grain and fodder legurez nrown pure and mized with folder
maize on ti:» fertilicer need of reiny sceson maize, observed
thiat madze {ollowing folder cowpsa recorded e his-aet

growth and yield attributes, grain and stover ylelds gnt U
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uptake.

a&n ex; eriment conductad at R.8,.,, fconoomia, revenled
that tha i st arels yie’d wus obgorved in ¢e rice crop
ralsed after cowpea (i°U, 1962h), while at the oie! Aaroncoie
Regewreh Station, Haramans, increags? rice vie'd w g obgerved
when it was preceded by crops like sesamur andd cowpea (74,

1%83) .,

in an experimept by Fandal an? Ghesh (1904) rare the
residual effact of rulchas and precein; creps of oroundnut
and sesgve on tia yiel? cf the succgeding rics crop wis
atutied, it was sren toat sigrificantly Miovor yralp o
straw yiolds were recordsd in plots vhere rice succngind
sroundput than when 8~spro wWis thie rrecedins orop. Singh
and Singh (1984) reported that intercrcopin: sova bean nd
black yrar under Taral o ditiong of UM increassd srain

per cent - )
yield ¢f maize by 17-22,\&mﬁ lefe guiliciont resicual efiect
PLV (,e.m‘

to yleld 15«20 more wiwat 88 compars? o rwnoculturwe. in
experirents conlucted to evaluate the effect of a soye bann
reeen manure intercropy on the oradn yie?d ef reive, :anley
and tendloton (1858) cbserved that at the gers and lower .
rotes, the sove beon green ranare resulted {n signidicortly
larger madze yields © an when maize wos orown W thout reon

ranure, | roviding oo souivalent of 28 ko Nhe on the zare



pitrogen plots, A study by Morris et al. (1976) on rice
rag,onses t- short durstion green manure demonastroted tiont

a fast growing troplcecal legume would accurulate rore than

£C kg U/ha in 45 Says and that rice yield responses axceeding
2 v/he were DPossible fror qraen manure incorporstion,

Reddy gt al. (1906) found tiat the grass crops, rys, ryocrassg,
maize and whesat ;roluced significantly hicher dry matter
(uptc 100 %) when planted after creen ranure sumner lrgumes

then when plunted after summer fallow,

The akove reports indlicate tiat the residuval efiect of
the precediny legure crops very beneficially sffects the
succeedine non-legumincus crups, However, little 1z bnown
about the effect of fodier legumses on the succeeding ri e

CLOL .

Red o LITRLLN ol b iX TURLUGH Lol .8

Lohnis (1926) re:orted that in a heavy clay seil poor
in humus, crnesiderable losses of soll N cecure? under 29
crops of none-legumes, whereas conspicuous gains in N,
acuivelent tc one third of the totsl ¥ originally pregect in
this scil, were secure’ wien legumes ware grown & few times
netwoesn the nonelegurnes, Studies on the bul Yoo v of 8nid

fertility by the phesrhatic fertiligotion ¢f legumes, e nducte’
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by Acharya et al. (1953) ghowed that the plots wiere
barscen had been nrown in the potation with phosphetic
rapuringG, ;possessed at the end of 3 10 year reriod, about

er cent
QGA’higher N content than the lots where bharseer 2l pot

’pw cen'f
been grown ard about 1 kigher B oontent thoar e ~lots

A
where berseer had been grown in the rotation without
phosphatice nanuring, The N increase in thrs soi) arcunts?
to €6 kg/ha/berseem crop. Experirents at Chalabuldy with g
cropping system of rice-rice-cowpea showed ¢ at agpi}catian
U cen

+f the recommended <pose of nutrients =zn? its 75i proiuced

similar yields (raly, 1982 a).

Estinates of the amount of N sup; lied by leures in
a corn-oats-nzadow rotation on Z724na s1lt loa™ rarnged fros
139 tc 226 kg/ha in 1957 and from 61 to 94 kg in 19%@
(iutherland gt al., 1961). Das and Chatterjee (19277) ir their
study on N eccn oy in forage production through grass and
legure mixed cropping observed that, mixed cropping with
cowyag gave as much dry matter yvields as coul? be cbtasined
from pure ~rass swards with 75-100 kg l/he in dry (farch-
June) and 25-3% kg li/ha in wet (June-Septamber) seascrs,
Rac and Sherme (1976) investigated tre balance of s0il
and ¥ as influsrced by eropring se uences and fertiliger
censtralints and foun? that the hiohagt average qgain in seil
b was of the order of R1 kg M/ha recorded wnter malze-potati.-

gram se. usnce,
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‘21 gt al. (1978) eonducted field expori-eonts to asizess

P

muaantltatively the oantribuati o rreesding cpepr, facwiing

Terumcg, on the fertilizer B asern vy of the following wheat
an’ walve crovs, They fount that fodder Jeomurs oowpea CrTwn
in the rongoon Denedittsd thg whest erop to the egulvalent of
abocut 47 Yo of fertilizer i/ /ha, wharces winter fodey cror of
berseor Denciitted calze to the extont of 7% kg H/hae Nair
et 3l. (1279) evaluated legume intercrorping in conssrv-tion
ef feortilizer 1 ip nalre culture and found tnat at 42 kg &/ha
intercropring nalze with soya bean jave 19,0 71 oo yie d then
taking it s @ pure crop. shen the option to ure adsructe
feptilizer & 718 not exist, as waos invariohly t e cone with
the avere,e intian farrer, intercroprin. vaiee o i&h lomuros
such as soys bear, was the logical wayv cut, 2All the inteore
eroyping treatrents left sufficient resiuzl {oreility to

gicnificantly incre-ce yield of =2 wheat orsyp ivern ne

isrtilizer which foliowed waize crup.

study on tne fertilizer use ir riundnut pood
cri ying system under “ifforent acreclirstic o ritions vy
bwivedi (1961) rovealad that grcundnut goonomissd & reguirenent
0! succeedin: crors bacause it fixeod 40«60 ko MNyta. According
to Bhardwaj et gl. (1991), who worked or eccnomizing i by
green manuras In rice - whaat rotation, 74,5, 49,9 ard 2%,.3

kishe ¥ ooonl? bo gaved by gpsen  anuring vttt sannbero, lainchaz
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and Ipomvea respectively, Ahlawat et al. (19%1) observed
that varicus winter grain legures, such as chickpea, lentil,
rea and lLathyrus sativus reduced the need for fertiliszer ¥
in succeeding maize to the extent of 1P-62 kg/ha cowpared

witrn: cereal (wheat) or f£zllow.

Faroda and 3ingh (1983) studied that effect of
preceding crops on the i nesd ol sureseding vwheat crop and
showad trat the jrain yield cf wheat wag maximur when the
cro; was grown after black gram clossly followed by groen
Sram and cowpeg, ond that there was a signiicant increase
irn wheat vield with N applicaticn upets RO kg i/ha. The
o tiv deose ~f K to wheat grown after Rlack grarm was 63,29
kg N/ha followed by green gram (71,12 kg N/hal), cowpea
(77.44 kg i/ha), pigeonpea (B1.12 ¥¢ K/ha), presrl rillet
fertilized with 60 kg N/ha (90,60 kg i /ha) ard pearl millet
fertilized with 90 kg ¥N/ha (103.36 kg X/ha)., Yadav and
singh (198%) chserved that the yleld of wheat crocy was hi-her
sfter mung bean and urd been as corcared to fallow., Tre
vield obtainad at 120 kg X after fallow could be obtained
with the applicaticon of 9C kg H/ha wiren a precedinc cro; of
urd vean was taken, It was re;orted by ltiagre and Chandrasekhar
(1985) that the effects of groundnut, black grar and green
gram were equivalent tc 40 kg N/ha and the efrfect cf ¢owpea

was equivalent to 80 kg ti/ha, w .en the crops were grown as
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gsummer legumes followed by kigrif sorghum,

vargrove (1986) evaluated winter lagumes as a N scurce
for no=-till grain sorghuwr and? found that grein sorghbum 414
nct respond to fertilizer ¥ wrer fcllowing & lenure cover oron
but responded tc as much as $9 kg li/ha when fcllowing a
ncn-legume cover Crop Or noc cover Crop. A mean estimate of
72 kg %/ha was obtained for the fertilizer IV replaced by the
lequme, A trial toc stuly the input reguiresents for rice
Lased c¢ropping patterns revealed tiat ricee-rice~daincha
recordaed the maximur grein yield during tle first crop season
followed by rice-rice~cowpeas and they were sitmificontly
su;arior tc the cther trastrantg, Nith regar® tc the
fertilizer levels, even though the highest yiald in rice wes
recorded wihen the recormanded dose of fertilizers was ay;lied,
it was on gpar with the yield cobtained by the arplication of
75Au;§ntﬁe reconmended sose of fertilizer, (rAlL, 1986 b)
4 ptudy by horris gt gl. (1966) deronstrated that s fast urowing
tropical l~cume could accumslate more than 80 kg N/ha in
45 days and thst rice yleld regponses exceeding 2 ¢t/ha were

;ossible from qreen marure incorporzstion,

Thus a ecnsiderabie saving of fertiliger N csn be
chbtained by cultivating legumes pricr to nonelascumes,.
tiowever, the amount saved variea with the type of legure

cultivated,
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The growing of berseen (Ixifoliur alexgrdrinum) in
s rotation consisting of cyelss of three pabil crops of
verseem followed by three rabl creis of whaat, with cowpes
being grown Suring the kharif (summer) season lsd & the
building ur of scil fertility, as shown by the incraase of
soil crgenic matter froo 0,696 o o.seoiegig; & 10 yesx
experimental period (Actarya et al. 1953)., Mocre (1962)
stuiied the influence of a legumae on s2il fertility under @
grazed tropical pasture and reportad that the inclusion of
c.ntre (Sapntreosenra juybesceng) in a ciant starcrass (Cyncdon
rlectostachyus) pasture resulted in significently hicher
lovels of organic matter, twtal B and nitrifisble i in the

unlerliying soil.,

A stuldy by Futs and Mann (1968) to stud, the nature of
the beneficial effects of green manuring with and witheut ¢
on wheat revealed that the percentage of water stable
ajgregates in the scil was higher under qgreen manure
treatrents, The influence of 4differant green manure crogse
on scil structure and wheat yield was studied by Darra gt al.
(1968} and they observed that groem manuring sior!ficantly
increased water stable aggregates bigger than 0,25 e “igretar,

decreased bulk de sity, and increased water holding canacity,
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total prrosity and permeghility. Sharma ard Singh (1970)
invostigated the effect ¢f jrowing winter legures on

certain prorertics of or alluvial soil of Northern India

and found that legumes in ceneral decreased tha bulk density
of the soll ard increzsed the total water stable aggregates,
They alsoc left the soi) high irm organic €, total N and

available P, and among tre legures, bersaer wags most effective,

A& long term erperizent to stuly the effect of four
rotations and arplication of farwyard manure and fertilizers
on crerical arnd chysica! prorcerties of s0il showed that
applicetion cf farmyard® manure and uze of green manure
decreasad the bulk density of the scil and increased the
water stable acqarenetes (Havanagi and Mann 1970). A study
by Maurya and Ghosh (1972) revealed that far:yard manure
and green manuring with phosphate resulted in the hi-hest
centonta of organie matter and nitrogen in the soll, ard
sreen ranuring increased the cation sxchange capacity of the
$81, The malintenarce ¢f scil fertility under intensive
multiple cropring in northern India was stu”ied by talr gt sl
(1973) and they reported t'.at the available N, I, K grd
oraznie matter ¢ ntent of the soil sli htly irirroved a’ter
lecuminous crors were grown, However, the changes in the
perameters of scil fertility were tenporary, and the soil

reverted back to near irnitisl popition after the subsecuent
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crops,. Hairsthd et gl. (1974) observed that bulk Jdensity
of the sci! “ecreased while total poresity and water ol9ing
capacity of scll increcsed due to inerrporaticn of lecume

rosidues,

A two year study corducted by Singh and Ashwathi (1978)
on the maintenance of soll fertility in the hille with
incorporzticn of legures In cro,ping se uences showe? that
at the end of the period, the aveilable I and il increased
irn tomato-greon gram-wheat and green segnure - whoat 82 uvences
respectively, arnd the available ! Jdecreased in the fallow -
whont rotation, The physico-cherical rroperties of the
surfoce sci)! (0«15 or) ware, in (eneral, favcoursbly irfluenced
in rotations inveolving leouses and wers adversely affected
in se uences including maize. Thind gt al. (1979), stulying
ti» effect of crop rotations on socil fertility, observed that
leguninous crops heneficlally affe ted the water stable
aggregates in the soil., Neelu and cama {(1921) resorta’ tiat
legquminocus creps in rotation beneficlally 2ffacte? the

aygragation and 4inproved the physicasl condition of the soill,

Bin (1923), working on the utilization of green ranure
for ralsing scil fortilisy in Chine, rerortes that green
ranuring was ef fective in renewin; humus an?t roratinge

microbial cctivity, ant that {t could increace the proportion
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«f water stal:le aguregates latger than 0,2% 70, ‘ower tie
bulk density and incresse scil porosity ard water rete nirng
capacity, OHtudies on rice based multiple crvp se: ences

by Dake and Singh (1974) revaesled that orcanic € and tota! K
contont of the gn4] increased in all ¢the rotatinnsg sxcept in
sure cerezal (rice - wheat), meximum being in rice~bersecom,
Trere was continuous buldld up ¢f U status of soil in all the
retations, aximur beding in rice«bersesn, After o 1€ year
study, Singh et al. (1988) foun? that the yisl? of pear)
millet was 115 hi ther when the crop was growe in rotation
with cluster bear t an with pearl =illet alone, end that the
sctedule irrroved the soll) organic € by 12 ard soil cvailable
i by 295,

The above reports indicate that legures significantly
atfect the physico-cherical properties of the scil. lHowever,

the changes in soll properties vary fror locstion o location,



Materials & Methods




The detalls cf the materials used and the technigues
adopted during the course of this investigation are presented

in this chapter.

3.1. Experjrental site

The experirent was conducted in the rice flelds of
the Agricultural Research Staticn, Mannuthy, Trichur district,
The station is situated at 12" 32' X lgtitude and 74" 20' E
longitude at an altitude ¢f 22,29 m abave M8, This area

enjoye a tyiical hunid tropical ¢limate.

3.2. 5S¢ 28O0

The experirsnt was conducted during the thipd crop
scason (January-April) of 1988.°'0€ and first cror seascn
(June-September) of 1906-'07, The detalils cf tle meteorclo-
gicel dats recorded at the District Agricultural Ferm,
Fannuthy during the crop periods are presented in iable 1

and Fit‘;!.l.

3.3. Soi) ciaracteristice

Composite scil saples from 0-1% ¢ depth were drawn

before the comrencerent of the expericent, and were used for



Table~1., reteorclogical data for the experirental ;eriocd
(t-ird crop season of 1985-.°'26 and first crop scason
cf 1986-2¢7)

Standard Feriod Tntal tiean Fean Relative
week rainfall meximwunr minimus  husidity
(rer) tamperat- temperat- (%}
ure ( C) ure (°C)

1 2 3 4 S 6
January

4 2223 o) 33,2 21,5 51

5 29=4th C 33,9 22.P 59
February

6 %-11 0 34,6 21,8 56

7 12-37 1 32,9 22,3 38

8 1925 1 4,7 23,4 -3

9 26-4th ¥ 5.4 24,6 52
Fareh

10 S-11 G 36,6 24,3 53

11 12-18 o 3é.1 24,6 64

12 19.25% 8 35.7 24,9 70

13 26~13t 0 36.5% 25,4 65
April

14 3-8 0 35,8 25.6 €5

16 16-22 C 3.1 24,6 68

17 23-29 23 38.4 25,0 72

ie 30-6¢h 27 34.5 25,0 73
May

20 14-20 59 33,9 25,3 71

- -

wontd .



Table=1. Continued

26

| 3 3 4 % 6
21 21-27 0 34.5 23,3 71
22 28-3xd 31 32.4 23.4 75

June
23 4-1C a8 31,9 22,8 76
24 11-17 147 3C,2 22.8 as
a5 18-24 206 28,9 22,9 9C
€ 45-1st Jae 27.6 24,0 90
July
27 3-8 18 29.7 22,7 80
20 2«15 143 ae.8 22,8 e8
29 16-22 118 29,2 23,3 e?
3c 23-2% 64 30,0 23,0 e
31 30-5th M4 3G.0 21,9 92
August
32 6-12 308 27.2 23.3 e2
33 13-19 ac 29.3 23,6 80
4 20-26 € 30,0 23,0 7%
3s 27-2n4d c 3,5 22.0 76
Septerber
36 3-8 23 30,9 23.0 7
37 10=-16 3 29,6 22,5 e?
e 1723 179 29,3 23,2 ~4
39 24-3C 77 3C,.3 23.1 23
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the Jdeterminstion of physico-cherical prorertiss, The

date are ¢iven in Tables 2.1.., 2.2. and 2,3.

Table-2. ihysical and chemieal properties of the acoil

2.1, rechanical corposition of the soid

I'raction rer cent Freecedure adopted
composlition
Coarsz sand 26.3
. 4
Fine send 23.9 Robinson's internaticnal
Fipette method
siie 2.6 (Piper, 1942)
Clay 27.0
Textural class Sandy ¢lay loanm 1,5.5,3,Lystem

A WD T WG S G U WD s e WA TS - -

2.,2. thysical constants of the sol)

- - 0 A i SN D S S pe S

Constant Value Frocedure adopted

Y i e

3

Bulk density, g/om 1.83

Core rethod (FPiper, 1942)

tgrticle density, 2.22
9/em3
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2.3, Chemical composition of the scil

;cscriétion-of prorerty ) “-‘-;;;;; .....
rganic carbon () 0.6€3
Total & () C.13%
Total i (%) 0,077
Total K (X) 0.25%
Avajlable N (kxg/ha) 1981,.6
Available ¥ (kxg/ha) 31.17
tvailable i (kg/ha) 170,87

pit | S5.48

3.4. Croip

The exgerimontal site was a doubls crzpped wetland,
Thae land was usually left f2llow during the third crop

SE£280ON,

3.5. Experimontal technigue
3.5.1. Treatwents

There were seven rmain plot treat-onts during the
summer rice fallow seusonrn, These treatments were further
divided 1nto‘two sub-plots eact during tie first crop
season (¥ig.2), The main plot treatrents included six fodder

lezumes, namely, sannhews, scye beasn, rice bean, velvet bean,



FIG.2

PLAN OF LAYOUT

Replication T

L1 Ny L1 Na
L3 Ny L3 Ne
La Ny LaNea
La N LaNe
Ls Ny Ls Na
F N F Ne
Le N, Le N2

N
Replication 1T Replication TIT
L4 N1 L4 Na Le N LeNe
LeN\ Le Na La Ny L2 Nz
Ls N L.s Ne F N F N2
F N F Ne Ls Ny lLs Neg
Lz N Ls Ne L Ni LiNe
Ly Np Ly N2 Ls N Lz Ne
La N L2 N2 L4 Ni La Nz

MAIN PLOT TREATMENTS SUB PLOT TREATMENTS

L _SOrmhemp
La_SoHc: bean

lz_Rice bean
La_VelveT bean

L5_.COWpQ/C1

Le_ Black gram

F_ Fallow

NI1_75 % N (525 Kg/ha
Ne_100% N (70 Kg/ha

TREATMENTS ____ 14
REPLICATIONS 3

DESIGN__ SPLIT PLOT INRBD
NET PLOT SIZE_T7-5X4 S&M
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cowsea, black gram, (Refer Flates 1 to &) and fallow, in
three replicaticns, The detalls cf the treatients are
given below,

kaip wlot treat-ents (Third crop season) K

a. Sannhemp gi

ot

b, Soya bzan

]
©

¢. Rice bean

Y‘Q

d. Velvet Lean

e .
WA W W

@. SOWpea

o]

f£. Black gram e

g. Fallow ¥

Fertilizers were placed tco the lequrminous crops
v 2% kg B o+ 60 kg cms per hectare one month after sowing
28 ;cor the package of practices racommendations of the
Ferala Agricultural University (raU, 1988 al. ¥ and » were

applied in the form of urea and mussorie phos resyectively.

5_level (kg/ha) Hoggelon
52.5 N1
19 ﬁz

3.5.2. Details of tie experimgnt

a) Third croy season, 1988%-86 1 Fodder l:sgumes
(Ssnuagy-April)
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Design t Randomized block
KHoe of trasatments 1 Jeven
Noe ©fF replications 8 Three
Hc, of plota t 21

b) First crop seazson, 1986-F7: Rice
{(Sune~-Sep terber)
Design s Split plet
Hoe. of malin plot
treatrants $ 8ix
tce 0f subeplot
trestrants s Two
e 0f replications : Three
Tctal No, cof plots ' 42

3.5.3. Sige cof the Rlots

Eeason Row opaging Grogs area Net area
(e {sgom) {Lqem)
Third crop -
Fodder lequmaes Broadcast 16,2 » 4.6 1* x 4
First croy - rice 15 x 10 8.1 x 4,6 7.5 x 4

3.5.4. Crops angd geed rate

£roce =zged rate (ky/haj
I. Fodder legures

Sannhemp 120
Soya bean 100
Rice bean 30

Velvet bean 40
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Cowrea 40
Black gram 40
il, Rice, variety Jyothi £%

Tre land was plouihed twice, first by tractor and
then by power tiller, and levelled, Seeds ware dibble:’
2«4 o deep in rendom rows, on 23rd January, 1986, A weak
=fter sowing, cap filling was done whoersver necessary to

maintain uniform plant populaticon,

A uniform dose of 2% kg B and 60 kg Fzﬁs per hectare
was arilied in all the plots one month after sowing. The
fertiligzers were plazcsed in betwaon the rows, lHand weeding
of all the plots was done prior tc fertilizer aprlicotion,

A prophylactic spraying with 2% Ekalux was given 35 Gays
after sowing., The plots were irrigated copiously immediately
after scwing, arnd later, life saving irricaticns were 'iven

whern assential,.

All the fedder legumeos were harveaste! thrics, on
4-3-1966, 26-3-1906 and 25-4-1986, The yields were recorded

in terms of fresh weizht (kg/hal,



Plate 1.. Sannhemp

Plate 2. Soya bean



Plate 3. Rice bean

Plate 4. Velvet bean



Plate 5. Cowpea

Plate 6. Black gram



3.6.2. Yor transplanted rice

The cultivation rractices recomrended for short

duration transplanted rice were followed (:AU, 1986 a),

With the onset of the south west monsoon, individual
plots were separately plouched using a power tiller,
Nitrogen doses vere given as per the treatmants, and ?2L§
and K,U were given at 35 kg/hs each. »Application of
fertilizers was dcne as per the package of practices

recommendatione,

Paddy seeds were scwn in the nursery at a seed rate
of 85 kg/ha on 30th Mayv, 19R6, Cne month 0ld seedlinus wore
transplantad with twe or three seedlings per hill at @

spacing of 1% x 10 om,

Controlled irrigatinn was 4done when necessary. <he
rlots were hand weeded 25 days after transyplanting,
Frophylactic sprays with 0,05% Dimecron, 0,24 Hincsan and
O.1% Metaci? were civen 30, 60 and 70 days after transplanting

respectively,

The crop was harvaested on 26th Septerber, 1986,




33

3.7.1.1, Fodder legumes
a) ligight of plonts

Fror each plot, 1C plants were selected randomly
and the heai s ht was measured in on from grmund level to the
tip of the shoot just hefore each cut, le., at 40, €2 and
92 days after sowing, The average heicht rer plent was

worked out,

b) lig, of leaves

Ten plants were selected at random from each plot just
before each cut, and the nusber of leaves were cocunted, The

average nurber of leaves per plant was worked out,

c) Nodule count

Just before each cut, 10 plants ware selacted ran’demly
‘fror each lot, pullaed ocut carefully and the total nurber of

nodules was counted and their average worked cut,

d) Leaf - ptem ratio

ieoaf-ster ratio was deterrined for 10 plants per plot
selacted randomly prior to each cut. The plants were cut at
the base, their leaves and stems car~fully separated and

wveighed, and the leaf-gtem ratio calculated, 7Tre ratic was



34

calculatesd both for the fresh welght of sarpleg gnd for

thair cven - dry welichts,

e) ¥igld

At each harvest, the fresh weiqht of the fodder

lecumes was recorded in kg/plot and expresse’d as t/ha.

3.7.1.2, Iransplantad rice
a) Heighbt of rlants

The plant height in om was reccrded at the 30th =
é6Gth daye after transplarting and at harvest., lieichts of
plante were measured from the bottom of the culm toc the tip
of the lcn-est leaf or tip of the earhaad whichaever was

tallest, The average height per plant was worked out.

b) Number of tillers

The number of tillers per sq.m was counted on the above

dates and the value per plant was computed,

c) Buwber of igoductive tillers

The nurber of precductive tillers from each sarpling

unit was counted and the value per plant was calculated,

4) Length of panicle

The length in om from the neck to the tip of the



ranicies of 10 panicles selected rardonwly frov encin rlot
wag reasured, and the average lengtl par ranicle was worked

out,

e) ko

Graing from 10 randorly selected ponicles froo oach
lot were used fur counting and the average nurber of grains

par panicle was calculated,

£) ¥ £ £1lled o

From the akove grains, the nuber of £fi1led crains was
counted and the rercertace of filled grein was calelated,

The average value por panicle was aiso coinputed,

g) IThousard grain weight

Une thousand yraing were counted {ror the clzaned

prodfuce from sach plot, weighed and recorded.

h) Sraip yiald

The total [roduce of grain frowm each net plot was

cloamed, dried, winnowed, weiched and ewyre se? as kg ha.

1) strew yield

The welght of gun dried straw was recorded plotewise

and the yield of straw in k¢ per ha wag computed,
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3) Graip-stravw ratio

Fror the Cgrain and straw yilelds of epch plot, the

grain-gtraw ratioc was calculated,

k) Dps

{laznte from five hills selected at randcom fro~ sach
plot were cut at the base ard removed at three stages, viz,,
at panicle initiaticn, at S50% flowsring an? at harvest, The
leaf blades, stems and panicles of the plants were separsted
and dried in the oven, From the cven-iry weights cf these
sarples, tre total Ary motter preduction in kg/ha st tre

above three stages was worked out,

3.f. ihysical constapts ol goil

a) Bulk density

Tha conventicnal core method (Fiper, 1942) was used
for determinine the bulk density of the gnil of each plot

bothr prior to a8 well as after the fodder lecume crops.

The unsiesved corposite sol) saryles wers uged for
tre daterringtion of the percentsge OfF water stable

aggregates prior to the sowing of fodder logumes 58 well as
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after their harvest. The Yofer's sieving arparatus was

utilised for this (Yoder, 1937).

Composite scil sanples were taken from each plot
rrior to tle sowing of {cdder legumes as well 13 after the
llarvest of the crops. Samples were taken at two depths,
viz., O=15 ¢ and 1%-30 om., The soil sarples were then air

dried, rowdered and passed throuch & 2 mm sieve,

a) Spgapic carbon

Walkley and Elack method (Jaekscon, 1958) was used for

the detemination cf total organic carbon content &f soil,

b} Total nitrogen

The semi micro-Kjeldahl method (Jackscr, 1958) was

adopted for the determination of total! N content of scil,

¢) Totzl phoschorus

The total phosphorus content of scil wag Aeternined
by the vanadophosphoric yellow colour methoe? sin- the
perchleric-nitric acid (1:2) extracts (Hesse, 1971 and

vackson, 1958),
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4) Zotal potsssium

The tota) potassiun content of the scil was
deterrines in the flare photometear using the perchloric-

nitric acid (1:12) extracts (ilesse, 1271 snd Jackson, 1959},

e) Avallakle pitrcgen

The al*alire perrancanate mathod was used for
daterminin- the available nitrogen content ~f aoil

(Subbiah and Asiia, 19%€6),

£) Available phosphorus

Available phosphiorus contert ¢f the s6il was
datermined using Bray 1 extractant and molybdoprhosihoric

acid method in hydrochloric acld system (Jackson, 1958;,

9} Avallabls sctessium

The available potassiuwr contant of scil was determined
flame photoretrically, using the neutral nermal ammonium

acetate extract (Jackson, 1958),

h) i

The pH «f the scil wos deternined in & 1312,5 s0il -

wzter suspension using a pil meter,
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1) Cation exchange capacity of soil

It was determined using 1 & neutral ammonium acetate
to displace the cations. The ammonium ions were then
displaced by I N KC1, The ammonium 1n’the leachate was
then distilled using a micro Kjeidahl apparatus (Jackson,
1958).

3.9.2. Elant analysis

The plant samples dried in an oven at 70°C were
ground into fine pcwder and the diacid extracts were used

for the chemical analyses,

3,9.2.1. POddes leg%gg

Composite samples of fodder legures taken just before

each cut were analysed.,

a) Nitrogen

Total N content was estimated by the micro Kjeldahl

method (Jackson, 1958) and expressed as percentage.

b) Phosphorus

The F content was estimated colorimetrically by the
vanadomolybdate method (Jackson, 1958) and expressed as

percentage.
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The K content was determined in a flame photometer

{Jackson, 1958) and expressed as percentage.
3.9.2.2. Rice

Analyses of plant samples of rice were carried cut
separately for leaf, ster and panicle. Tre determination of
N, P and K contents of rice was carried ovt as menticned

earlier under section 3.9.2.1%.

3.10. Uptake of nutrients

The total uptake of N, V' and K was worked out from
the nutrient content and dry matter nroduction ard expressed

a8 kg 'hia for leaf blades, stems and panicles,

3.11. Statistica) analveis

Data relsting to each character wers snalysad
statistically on an elactrenic corputer, The 'F' test was
cerried out by analysis of variance techni ue (ianse ard
Sukhatme, 1978). Sicgnificant results were curnpare? after

findinge out the eriticsl 4ifferences,

3.12. iconomics

Costsof rrofuction of fodder legumes arn?d tozt of
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khgrif rice were calculated on the basis ¢f rates . btalned
from the store of the Agricultural Resesrch Station, Farnuthy.
The net return per hLectars an’ the net return per rupee

invaested (Johl and Kapur, 1981) were also calculated,
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4, i ULUL AMD D1 CLLEILE

The rssults of the emperirent conducte? to gtudy
the potential of fodder lsyumes In rice fallows are

presented and Afscussed in this chapter under the following

heads,
4.1, terformance ¢f fodder legures
4.1.1, Growth ¢l aracters of fodder lecqumes

4.1.2. Nurber cf nodules
4,13, leaf-ster ratio
4.1.4. Hutrient content

4.1.5. Fosder yield (fresh weii ht)

4.2. Soil physical projorties
4.3, scil cherical [roperties
$.4. terformance of rice succeelding lecures -

Growth characters of rice.

4.5. Hutrient cocntent and uptake

4.6, field an? yield attributes

4.7, Econowmics of di{ferent crorsping aystemg
‘.10

4.1.1. Sxowth chagacters of fodder lesumes

The Jata on tie mean haight of plants of the locure

creps just tefore each harveat (at 40, 62 snd 92 days ~fter
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sowing) are ;rasented in Table 3. Significant vapi:stion

was noticad axens the different leoume Crops with ras;ect

to the heloit at all the three stages, Sanniberp recordas’
the maxdmur height durin: the i ferent stones (£1,33, €84,237
nd 7753 ¢, respectivelyl fcllcwed by velvat bean (34,67,
44,0 and 53.4 o, rezpectivelyl. Comparin: betweon thoe
differert stages, all the legure crops wers tallest at the
tie of tie pecond harvest (le,, 62 Soys after sowingi,
exceit soya bean, which showed e Jdecresse ir heiskbt, Velvet
bean wos tallest just befcre the final harvest (ie., 92 Says
after scwing) . At the tire of the third harvest, all the
locure crops (excert velvet bean) recorded the minimur hef-ht,
the rate of incressge in height not beins as provcorticorslly

hici as axjpected,

The mean number ¢f leavee per plant sl 8l owad
significert verigtion, (Table 3)., Sarnhe-p ond velvet bsan
had mare number of lezves than the other four legure Ccrops
which wore on rar. At all tie three stajes, sonnherp
recorde? the hichest megn nuvber of leaves ;=or plant (24,
30,97 and 57.9), followed by velvet bean (22,33, 26,33 ard
46,17). Tre resn nurber of leaves rer plant incrsase?d with
age, "vaxirum number beinc recorded gt tie time «f the thipd
harvest, it can e attributed to the increased nusber - f

scoondary brarnches which emerged Suring the first twe cuta,



Table 3, iFean helight, nwbar of levaves and aurber 0f nodulss of follar 1 cumes 'n rice fallovs

T Fean neight/plant (en)  fc. of 1e ves/plant No. of nedules/ilant
Treutrent R N T N
harvest harvest harvest harve:t bharvest harvest harvest harvest harvest
wannhe:p (LI) £1.33 84,37 77.%3 24 ,CC 30.97 $7.50 4,73 . 2,80 1.9¢
soya bean (hz) 30,67 28,77 22,77 2.67 13.57 13,67 2.33 3.07 1.8C
kice bean (v.,) 24.€7 33.63 30.53 2.00 16.13 19.27 4,07 3,23 3.3

3
Valvet bean (ié) 34.67 44,10 53.4C 22,33 29.33 46,17 3C.CO 23,33 12,33
)

Cow, ea (r; 30.67 33,33 29.07 11,06 11.,R3 15,87 9.67 4.80 7.7C
Plack gram (Lg)  27.00  30.5C  19.70 $.67 10,77  13.77 5.40 4.70 1.73
Cou at 54 lovel 7.85 7.07 9.18 3.41 $.93  25.19 9.49 2,75 9.22
S.im 3 2.49 2.24 2.91 1,08 3.15 7.99 3.c1 .87 2.93

by



‘.1‘2. K db@

The datz on the rean nwber of noedulaes or the lejure
crops at three harvests arg presented in Table 3., it 12 zeen
from the table that siyri icent varisticon occuorrad betwsen
velvet bean and cther legures durimg the first twe harvests,
with velvet bean recoriing the hishest nurb:r cf noNles raor
plant corpared to the other legumes, At all the thires stagaes,

velvet bean reccrded the hi‘hest number of nodules per plznt,

wory aring betwoon thoe AifZQEant stagns, sannhemp had
maximur nunber of nodules just before the final harvest (92
Jays nfter sowing), whilas all the other creps racorded the
ni nect nurber of nodules at the first harvest (4¢ dsys after
scwing)e <This ray be bocause lagume crops had not been grown .
or-viously in the plots, end tﬁe acil lacked a nntural tulld
u; of 8higobiuwm, liowever, velvet bsan ha? a fairly hich number
of nodules. It is presumed that the root enudatqos of welvet
been might have favoured the microbia! build u; in tre

rhizosphere,

4.1.3. Leaf-stem rgtio

The lenume crops “iffered significantly in t-eir
leafestem ratio (dry weioht), However, thers was nc jeneral
trend (Tahla 4). The lowest lsaf-stem ratio wos cobscrved just

befcre the third harvest, This was notice?d in spits o¢ ¢-e



Takle 4, leaf-ster ratic (dry wt.) of fodder legures in rice fallows

AT S B . S T T N D V. B TS D WIS T W M- ST Y S R Ao i . O N i GRS . . YU T U S S DO s Ty W TSI N 00 WG S I WD T W A N D . A Y W P o S R S M S o A Wl W W G S R WS O B A

Trectment At first harvest At secon? harvest At third harvest
Sannhesp (Lx) 1.03 C.€2 C.18

Scya bean (Lz) 2,54 2.98 C.21

i#ice beoan (LB) 4.52 3.6% C.60
Vel\'@t ean ‘L4) 2.98 2.68 2.29

Black gram (Ls) 4,08 2,77 C.64

Cede at Sk lovel 0.58% 0.871 1.049

S.bm 3 0.19 c.28 0.33

9%



oLg rvation ti:at most of the laoure oror 8 reoorded lowsst

”~

hedght before the third harvest, a«” gl}) <7 ther [ pofuced the
ki hagt nurber of leaves gt the third harvest. The rraobable
roason attributed for ¢he low lzaf-gten retio fust bofore tha
todr? harvest may be the higher nurber of seconlary branches

producs? ac? the sraller sized laaves,

4.1.8. Butriopt content

Ihere wag no 9ignificant varistlon in the ¥ eontont of
the ditferent lecume Crops. 7Tre hichest X orntent wss noted
at the first harvaest, an® the lowest at the thipd harvest
(Table 8), This may be explained by €e -esn nuber cf
rn:dules per plant, which was hichest just before the first
harvaest, {nouss the N content 4id mnect wary si nificartly
betweoen the dilferent logumag, the hil Test content wos goen
in velvet bean (3.,56%). This can be attribute? ¢ to hicher
nurbaor of nodules prodfuced in velvet besn a8 vas eeer from

Takle 3,

Tre © cnntent of the different leowws ~lso 4§95 not
vary signilicentiy {lable 8). The hirhest : content was
seen at the ti~e of the first harvest in all the lequreseucept
blaek gram. {he probhable reasson may be due to the Jecreased
gt an’ matrieont urtake frum the s0il after The Tirst

harvest, Ir Llag: grar, the eontent was hichest at the sscond



fable 5. Mutrieort content of fodder legumes in rice fallows

T T kitrogen content (;;-O*-—*_ froschorus ca;t;;; (%) } ?ct;asium Cﬁﬂt&ﬁ; (%)
Treatrent At first At second At ©.ird At Firat At second At €hird At first At second At third
Larvest  hzrvest harvest  harvest  harvest hzrvast  harvest  harvest harvest
vannhemy: (LIJ 3.22 2.42 1.23 CeB81 .22 C.10 2,20 2.40 1.90
Soya bean §L2) 2,59 2.66 1.00 Te73 .57 0.17 1.59 1.97 Q.90
kice bean (L33 3,2¢ 2466 1.2C Gef2 Ce60 Ce24 2.92 2.7% 1.48
Velvet bean {L‘) .56 3.23 1,32 0.79 0.58 C.18 1.63 1.89 1,60
Covwpea (Ls) 3.3C 2,89 1,23 1.02 0.76 0.39% 2,04 3.40 1.58
Black gram (Lﬁ) 3.36 2,75 1,29 0,74 C.21 C.2% 2.45 2,93 1,3%
‘;9331“ % N3 B NS e NS N N 0.51 NS
Sokm % 0.16 Ce16 0.07 Uo7 0.15% 9.08 0.38 0.16 6,36

8%
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harvest.

At the second harvest, the I contant of the Ailfarent
locumes was found o vary el nificantly with covwpes having
the hi hest content (3,45 an? velvet bean tie lowest (1,89%)
(Zablas %), &t the ~ther twe stages there wog o significant
“ilifercvoe in the ¢ crrtent, 1In all the logume erois8 except
rice besn, tha hi hest . content was oks~rved at the gsacond
harvest, Rice bean had the hithest ¥ oontent at tw firae
tarvest, Luring the £inal harvest, the ¥ contont of all tre
lagures was Tinimum, probhakly due o tho reduced growt and

nutricnt urtake,

4.1.5. Yregh wei bt of fodder

The fresh weiht =f fodder at all thrae harvests wns
found o vary significant!y. The data are rresented in
{able € and Fic., 3. It can be seen fror the (ijure that th
hi~hest yield was reccrled by sannhewp {(€,3%, £,3% ard 6,3 t/ha
resrectively) followed by cowpea (2,76, 3,86 and 1,35 t/ e
respectively . &énnhﬁwp was found to be si nificantly supericr
tc all other lecure ocreps. The surarlstive poerformancs of
sannhewmp i# in accordance with the findinos of Shelton (1980)

wvho reported thazt sannhemp produced the best fodder yield of

grewn on stored moisture following harvest of paddy rice crorp,



{akle €&, Fodder yie'd o f l=gumes in rice fallows

""""""" T verage fodder yle'd (fresh wt.,t/ha)
Treatment === ecemescocsccsmcscammasr e o s e DR -
I rarvest il harvest 11l harvegt Tetal
Yannhemp (L:) €.35 8,38 6,30 21,00
Soyes bean (Lz) 1.79 2.06 CoT72 4.57
Aice besan (L3} 1.85% 3.¢61 1.10 6.56
Velvet bean (Lq) 1.09 1.82 0.87 3.76
Cowpea (Ls) 2.76 3.86 1.38 7.96
Black gram (L63 2,57 2.82 0.85% 6.24
CoUe at S5 1.27 1.60 1.44 3.07
S.Em % 0.40 C.51 .46 0.98

0¢
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The hi-test vields of 8)1 lejure crons were chtainesd
during the second harvest in the crder: sanntemp (8,35 t/ha),
cowpea (3,86 t/hal, rice bean (3,61 t/ha), blach gram (2,82t/ha),
soy= bean (2.C6 t/ha) and velvet bean (1,82 t/ha), All the
leume crops recorded the lowest yield during the thir' harvest

(1e, 3 months after sowing).

Excent for seannhemp, all the legume crors Tro‘uced a
uniforrly poor yield at the third harvaest, The extro-ely dry
coenditions ex eriznced by the creps after the second harvest,
during the crop reriod amd may be the main reason for this,
Under these conditicns, sannhemp performed relatively better
(6.3 t/ha) at tie final harvegt 28 compared to the other
lecures, proving 1ts sultabkility tc withstand moisture stress

conditions,
4,2. Sg oh LEOD
6.2010 f’:ﬁ ‘ f

There was no gionificant change in the bulk density of
tte s0il after the logumes (Tsble 7). illowever, it can be seen
that the bulk density appears to have decreased in the legume
crurpad plots whille the fallow plots recorded a sliaht
increase in the bulk denaity., The lowest bulk density was
seen in plots with rice bean (1,3% g/em3), followed by cowpea

(1.36 q%hms). sannhemy (1,37 g/uma). black gram (1,30 gfcms),



Table 7. Bulk Jdersity and aggregate stability of scil as influsnced by the
preceding legure crops an? fallows

— - e

Water stable aggrecates (%)

- Bulk density of scil (g/ew>)
Trestment = = eesmccccccccacmcccnees
Eefore lagumes After legumes

~annherp (1;;1 ) 1.49 1.37
Soya bean (1«2) 1.41
Eice besn (LB) 1.3%
Velvet bean (LQ) 1.40
cowpea (Lﬁ) 3.36
2lack gram (Ls) 1,38

'y 1.54
weid. At 5% Q.18
wed 4 0,06

po

56.41
58,30
60,04
57.72
$6.74
S€.61
57.%6
fo

2.238

- o> -

After lacumes

AT A A A e Uiy N A s

62,44
€1.61
€2.51
€3.77
63.85
64.03
56.99

¢S
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velvet baan (1.4 g/hms) and soya been (1,41 g/cma). Tt
f2llow plots reccorded the hichest mean bulk dersity of 1,54 g/bné

Legumes in general were foun?® to decrease the bulk
denglty of the soil, arn’ this i& in conformity with the
findinge of Darrs gt g). (1968), Sharma and Singh (1974), and
Havansgi and Mann (1970), who obeerved a reduction in bulk
density following legues, It was zlso reported by Sairethi
gt al. (1974) that diiferent legure croy residues decreased

tte bulk density of the scil,

4.2.2. Aggregate stgbility

Data on the percentage aguregats stability cf e soil
are progsented in Table 7. The data roveale? th=t though there
was ne sicnificant chante irn the proportion of wvater stable
aggregates in the s8o0il, it exhibited an increas- in the legume
cropped plots whereas a slisht decrease was noticed in the
fallow plots. The hi hest peprecentage of wat r gtable aooregates
was observed in the treatvent with black grer (64,.03), ¢rlloved
by cowpea (63,6%), velvet bean (63,77), rice bean (62,.51),
sannherp (62.44), soya bean (61.61) and £allow (5€.99),

in general, in the present study, legure crops ware
found to increase the proportion of water stahle agaragstes
in the scl)., The beneficial effect of lesumes on the acoregate

atabiliiy of the soi)l has been reyorted by Sharma and Singh (19775,
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A sirmilar effect by green manuring has alsc been cobssrved

by ¥ute and Fann (1968), Darra gt al. (196B), Hevanagi and
rann (1970) and Sin (1983), il wever, the increase in the
proporation of water stable aggregates in the scil after the
lecume crong {8 reiatively srall and thig can he explained by
e short term nature of the ex@arlmént. A more girmificant
increase in the anqregate stability could be achieved by a
lon er period of legume ceropping an? » greater incorporztion

uf lagure residues intc the soil.

‘.3. .

4.2,1, Sruaric Carbon

After the legume crops, tiere was an increase in the
organic carbon content of the scil, and the increase was
higher in the top U=1% cm layer than in the lower 15«3C om
layer in 2)l cases (Table 8). From fig, 4, it can be seen
that in the top O0-13 o layer, the hichest content ¢f orjanic
carbon was reccrded with cowpea (1,38%), followed by black
gram (1,37%), rice bean (1.,29%), velvet bean (1,14%) and
sennhemp (1,05%), The fallew ylots had the ~inimum organic
carbon content (C,48k), The organic carbon content in the
lower 15 am of soil al:zo increassd after the legumes, with the
highest content seen oft -y cowpea (0,60%) and the least in

sannherp (5,69%),



Table £,

Lrganic carten and availakle B ir the top 2195 and 15-3C o of scil

as Influsnced by the preceding legume crops arxi fallows

- - - el

- - - .

Urgenic carbon (%) Avallable ® qu/ha)

Treatrents To-15 e 15230 en 0-15 om TT1s.30 er

vefore Aftar Cefore After Uafore After Befcre After

lagure legure Jequre laegume lejume lecure leqime legume
Sannhemp (L3) 0.52 1.0% 0,66 C.69 2016 313¢ 201€ 2912
Soya bean (52) C.72 0.9 Q.83 D72 2C16 3136 1792 2464
Rice bean £&3) C.44 1.29 ¢.81 DafR 224¢C 2912 1792 2464
Velvet besn (&4) 251 1.14 .B4 0.78 224G 3808 2016 3s5ee
Cowpea (le 0.€61 1.38 C.EB J.€80 1568 2912 1568 2688
Blagk gram (Lﬁ) 0,6C 1.37 0.66 0e?7 2016 2912 1792 2240
Fallow (¥) 0,55 0,48 .66 .42 2016 2240 1568 2016
CeD. Bt 5% 6.19  0.34  ©0.19  0.34 403,20 NS 403,20 NS
Seim % 1406 Uel2 Ge06& C.12 1a01 0.02 .01 GeNN2




FIG. 4 ORGANIC CARBON CONTENT (%) IN Two DEPTHS oF Soll

<0-15cms anhd 15-30 cmsQ BEFORE AND AFTER FODDER |LEGUMES
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fable 9, Available & a=d available & in the topr 0=1% and 1537 o of s0ll as influenced
by the preceding legume crops and ifallows

D S A A T W S Tl T s A T B N N U (U T U W o Sl W A N T O T A S, T S S W P e N R S Sl U e S B2 DGR U Y. P> Y NG B OB e e A OO N O D W 0 KN - W S U SOE S 0 - -

Availatle ¢ (%g/ba) availarle v (ko /ha)

Treatment TTTToo1s om  15-30 em  0-15 em  15-30 o»

Befrore After Before After Befcore After Before After

leagume legure legure league leqgume legurme lejuse lorgume
wannhemp (Li) 25,3¢ %54, 5C 3%.94 46,66 lee.C 177.34 186.6€6 142,34
‘oya btean (Lz} 4G.70 42,18 47,04 37.34 177.34 177.34 158.6€ 196.6¢€
fice kean (LBE 30.24 47.04 18,66 36.5¢ 196,66 149,34 186.66 168,00
Velvet baan (L‘) 32.48 50,78 31.74 36.96 186.6€ 177.34 158,66 196,00
Covwpoa iLS) 32.4¢ 54.14 3C.284 4€.3C 224.00 121,34 196,00 15F.66
Black grax (Lﬁ) 30,98 56 .37 16.08 48,54 121,34 205.34 121,34 196,00
Fallow (F) 24,64 25,92 32.86 25,02 16B,0C 176.66 149,34 1€8,00
Cods at 54 lavel NE 14,65 8D 14,65 s it R NS
Y 6.34 5,04 6,34 5.0 25.592 25,69 25.%92 25.€9

T S s e XD o G4 T U ks Bt G s Fr Y N D G R M S NN S AT S o U T D S HOD WD YD S s D W . NI D LD N M WD I s Y G N S N M S B DD A AU A S T P T IS U o - e —
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A1l the leguwme cro:perd plots have reqgisters?® a hi her
s~311 crganic carbon content in the top 15 o layer of scil,
This is in confopmity with the findings of Sharra and Lingh
(197¢), Bairathi gt al. (1974), Balachandran (1962), Jeka
ard bingh (197¢) and Singh et al. (1928), who cbserved
increased orcanic carbon content of the 801! subseruent to

growing legumes,

4.3.2. Tots) nitrogen

Jgta on total nitrooen content of the soll (Table 10)
before an? after the legure crops indicated that amonsg the
legqure orcoped plots, the hihest content ©f tntsl nitrogen
wae ofter cowpea (0.16%), followed by velvet bean (G,14%),
rice bean and black gram (0.,13%), scya baan (0,12%) and
sannhemp (2.10%), The fallow plots registered noe chamnne in

total nitrogsn content,

The higher total nitregen contant in cowpea and velvet
bear cropped plots indicste the ab:iility of t&@ﬁe(cr&ps for
better nitrogen fixation, Though velvet baen ; roduced the
11 hest number of nodules (Table 3), the incrrase in totsl
nitrogen content of the soil was hichest sfter cowpea, which
ey be explained by the greater plant oyulaticn in the case
cf the latter., In cenersl, the total nitrogen content of the

scil was foun? to increase after legure crorping and this



Table 10. i-tal N,

total F oand total £ in the top 0«15 o sei) lzyer
a3 influcnced by the preceding legure crops and fallows

B 'i"ota;-f;é {2 Total F () T:‘.-talw; (;«.:;"”
ngégg;;“”;;;et Hefore ;;;@r ﬂefn;e ~~;;:;;~-~
lagure lagune Ilagune lesume legure 1 rome
- onnhery (Ll) J.14 Ge.24 Je08 0.09 De2€ D426
soya bean (hz) CelB 0,27 2,08 Q09 Ca26 0.26
kice baean {h3) 0.13 Ce26 G.08 Ge019 0.2% C.2%
Velvet kean -(&‘) D.14 0.28 0.07 Q.08 Qed% 0.25%
Coarpen (bs) 0.12 C.28 0,07 C.08 0,25 0.26
Black gram (Lé) 0.13 0,26 1,07 0,08 0.26 0426
Fallow (z) Gel2 Call .08 0,08 Ca2% 3428
Cesde At 5¢ lovel N C.C%7 WS [ Bl [
webr & G,21 2402 0.01 (LSS | Te1 Ce?1

A A S . T

88
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observation is supjyorted by the findings of Foore (19€2),
Kute and ann (1968), Sharma and Singh (197C), sairathi gt gl.
(1974) and Sinch and Sandhu (198C) who re.orted that legumes

left the 8eil)l richer in total nitrogen.

4.3.3. Icta) phoaphorus

Malysis of the soil for total phosrhorue before snd
after the legure erepa inticated that there wns no significant
ct ange due @ legume cropping, and that there was no sigrificont
differ=nce between treatrents (Table 10), This observation
that lzgumes dc not bring about any major differernce in the
total phosrhorus content of the sodl is supported by Maurye

and Chosh (1972) and Sadanandan and Mahapatra (12873),

4.3.4. Tota) potagsium

Ag in the cease cf totsl phosphorus, the totzl potassium
contert of the scil! was not subjected to any najocr change by
tne cultivation «f lagumes (Table 10}, and this cobservation is

ir conformity with the findings of Faurya an® Shost (1972),

4.3.%. Available pitrogen

Data on the avalilable rnitrogen content of the soil
(Table # an? Fig.5) in two depths of 8041 (0«15 o and 13-30 om)

deternined hbefore and after the legures, a2rd alsc between



FIG.5 AVAILABLE NITROGEN CONTENT C_ﬂ/ha)‘ lN TWO DEPTHS OF SoIL

Co I15¢cm and 15- 30cm> BEFORE AND AFTER LEGUMES AND FALLOW
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trestrents ¢id not differ simificently, linwever, a slight
increase in the available nitrogen content ¢f the scil is
noted in all the treatments, the highest being in velvet bean
slots (3B08 and 3884 kg/ha), followed by cowpes plots(2912
and 2688 kg/hal., The lowsst value was seen in the fallow

rlots (2240 on¢ 2016 kq/hs).

The velvet bean cropped yplots recorded the hichest
avellable nitregen contant and this can be explained by the
hishner nurbor of roct nodules (Table 3) and the fixation of
a larger amount of nitrogen in the available form, The hicher
avellable nitrogen content aftar cowrea in alse toc be expected
as the tctal nitrogen content was hichest after cowpea., 1In
venaral, in all the legune Croipped plots, an incresse in the
avallable nitrogen cuntent was noticed., A similar findinc
was re orted by tair gt gl. (1973), Singh ard Xshwathi (1978)
and Dhillon an? Dev (1379),

4.3.6, Avallgble phosphorus

& signiiicant Aifference in the availakble phoschorus
content 0f the scil was noticed gfter the lozume crops, but a
srecifiec trend could not be seen., In the tor 1% om lsyer of
sci), thn greatest increage in available phosphorus contert
was noticed after sannhemp followed by black gram (Tab'e 9 and

Fig, 6), while in the 1%-3C o layer of soil, the sreatest



AVAILABLE PHosPHORUS ConNTENT (Kg/ha) oF solL
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increase in svailable | ¢ ntent was seen after black gram
followed Ly rice ltean, In the fallow ;lotas, tie top layer
of scll reccrde’ a very gli-nhit increase in the available |

o ntert wiile the lower layer recorded a decrease.

ixcert for the lower soil layer (15-3C o} irn the soya
bean cropped pleot, g8ll other legume croppe? plots recorded
an increase in the available I° e¢sntent «f goil. e incrsased
availarle F content in the 801 £ the black grarm cropped
;lots may be due to its Jdesper root system, which enabled the
lants to extract rore F from deeper layers, An i ;rovesent
in the available 7 sgtatus of tha scil followinyg legures was
rercrted by Kute and lemn (1968), Sharma and Singh (1977),
Halr et 3).(1973), Bairathi et gl. (1974) and Deka and
Singh (1984) .,

4.3.7. Availgble potassium

48 in the case of available [, the avallable ¥ content
of the soil changed significantly after the iegume crops,
but nc ganeral trand of variation could be noticed (Tagble 9).
in mogt cases, there was a reducticn in the available K status
of the gcil, with the greatest reduction being after cowpea
(102.66 and 37.34 kg/ha). An increase in tie available ¥
content was noticed after black grar (84,00 ard 74.&6‘kg/ha}.
and in the fallow plots (18,66 and 18,66 kg/ha).



From the present study, no conclusive regult coult be
drawn on the avellable K status of tie soil after the legume
crors, Varying trends in the available K gtatus of scil
aftar lecu e cropsare seen reported. HNair et zl. (1973),
Singh and sshwath:i (1978) and Baldock gt gl. (19F0) ra orted
an Aincrease in the avellable K content ¢f the acil after
logures, while Singn et gle. (1977) and Deka and Sinch (1954)
observed a decrease in the available & cortaent of thr seil

after lagures,

4.3.8, Catic : - (<,2,C,)

%
s
(z]

There was noc sirnificsnt channe in the C,E,C, ¢ the
s0il after the legume crops (Table 11), However, the black
grar cropped lot recorded the maximuw increase in ov.i.o,
(Ce22 me/310C ) followed by sannhemp, velvet bean and fallow
plees, The scys Pean and rice bean crop; e« plots recoried a
Ascrease In C.L.C, (7,04 ond 0,03 me/170 o respactivaly) as

ooy ared to the C,E.0, bofore the lecume crov s,

The effect of lejume crops on the C,.i,C. of soil was
thus found tr ive a varying trend. The abeence of sicnificant
trend of variation in C,E.C, in the present stuly may e due

tc tie relastive sherteterm nature of the experirent,



Takle 11, <aticn exchange capacity in the top 0«15 om soil
layer ag influenced by the preceding legume crops

znd fallows

vation exchange capacity
{me/100 g soil}

-

Treztment
‘ﬂef;rm legure After lagume

Sannhemp (LI) B.65 £.84
Soya beasn (LZ) .29 P.25
Rice bean (L3} 2,21 5,18
Velvet bean (L‘) 7.99 .18
Coarpea (LS) 7.88 7.99
Black qgram (Lﬁ) f.21 8.43
Fallow {F) 2,32 8,51
C.0e at 5% level WO b3
Lol 4 Gel? Q.27

S AR A 10 D I VS U Sl N B . -
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4.3.9. soil pii

5041 pH wae not si nificantly influsnced by the legume
crons, tlowsver, a decrease in i following levure cropping

was noticed (Table 12),

In the firat and sesccond smonths aftar transplanting,

thers was ro significart Pif{ferorce hetwesn trroot ernts

(iable 13 and Fig. 7)., iowever, just before harvest, t.ere
was an increase in toe hedcht of plents fug o ap lication

of e & significant increass in reisht of plants wee racorded
ir rice grown sfter black ~ram, receiving 100% of the

recommeniad N dose.

it i alsa to be nnted that at all atazeg «f the growth
cf rice, the preceding lejures (except in the late sta es of
rice following black gram) exerted a sicniiicant influsrce on
plant height., This may ke Aue to the hicher soil organie
carbon content and Increased avallable nitrogen content (Table
€) subge: uent to the growth of the legures, Rice after fallow
with 75% N recorde’d a lesser !sisht than the other treaztrents

in the €irst twe ronths after trarsplanting,



Table 12, gl of scil =8 ini{luence? by the preceding lagume
crops and {allows

Treatrent - pH_of soil - -
Bafore legume After leume

sannhemp (LI) 5.63 4,32
Joys bean (Lz) $.33 4.78
Fice bean (L3) 5.68 4.72
Velvet bean (L‘) .23 4,38
Cowpea (Lg) 5.42 4.65
Black gram (Lﬁ) 5.48 4.67
Fallow () 5.55 5437
C.0. 3t 5% level 36 HS

Galm + .18 De23

Lo g - - - g o - -



Table 13.

€32 o

Plant hei ht as influerced by the prsceding lemume cro; s zn?! £allews unider two levels of ¥

;Ia;t ;eiqht (e

Troat ent ine montp efter eronspranting At harvest

5\31 Iiz Y.eoan ) 2‘21 - --“E; T ":‘*Ze;n- ) -”;;1 5'152 Faan
Sannherp (i) 45.67 46,33 46,20 61,33 61,0 61.17 65.67  €6.67 66,17
Soya bean (Lz} 45,0 48,0 46 ,.5C 65,67 64,33 62,50 63,33 66,67 £5.00
Rice bean (LB) 45,33 $1.0 48,17 57.67 €3.0 60,33 £5,0 €4.0 64,50
Velvet besn (LQ} 46,0 $C0 48,00 2.33 €2,33 62.33 €3.0 €7.0 65.00
Cowpaa (i%) 46,0 £5.67 45.73 €1.0 €1.33 61.17 £4.67 659,67 65,17
Black grar (Lﬁ) 48,67 49,13 49,20 &0,0 64.7 62.00 €1.67 67,0 64,33
fallow () 45.€7 42,33 47.0C 62,33 60.67 604,50 6233 €4,67 62,50
Fean 46,05 48,38 €0,.48 €2,.32 63,67 65,95
CoDe at 5% level
8nd s.Em &
#ain plot mrans x5 (1.40) Ne (1.68) e (1.40)
Sub plot rcans HS (0.93) NG {D,€6) 1.93 (0.64)
S5ub plot means within
same main plot 8E (3,113 58 (2.48) Mo (2432)
Fain plet means at
same or ‘ifforent NG (3.06) HO (2.63) Ko (2.4%)
sub plot levels

floures ir caronthesis are S im,
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4.4.2. Bumber cf tillers cer hill

The data on the nurber of €illers (eor Hi)l are
cresented in Flo., B an?d Table 14, Ixcept in the first month
after transplanting, &1 the raim 2lot arnd sub-nlot trestwents
vrodduced sizilar rnurber of tillers, After the first month,
with increesed K application, sub-plot treatrents weres found
to differ sinificantly in tiller number., Rice crep €cllowing

rice bean with 100% IV recorded the hihesgt number of tillars,

Arplication of 100% of the recommandeld dose of 1
influerced the tillering only st the initial stages, This
ray be probably “ue tc the fact tiat in the initia] stages,
tie plant roots were not in a ;osition to absort larve
guantities ¢f nutrients tror the scil.,. Subseuuvent tu this the
veneficizl effact of tie . receding legune Crops was expresse’
tiorough adliticon of orcarnic corbor ar? increase in tota’l and
avazilable & (Table 8), This is in c'nformity with tho results
of experimerts conducted in wheat by Jha an? Kar (1966) who
observed that preceding leooume erops incraased the number of

tillers per plant of wheat cver control,

é.4.3. Py matter scowralation

The dry matter accurulation of rieem was found to te
significantly a’fected by the ! level cnly at S04 flowering

(Table 15). Trom the table, it car be seen trat at this stage,



Table 14, Gwurher of tillers per hill as i=flue-ce? by the jracedin. lemume crops =nd fallowz under
twe Yevels of N

Sumber of tillers gwr uill

T T e mrnt- after Two nonths after "t barvest

Treatment transplanting transplanting :
4 1 N 2 Mean N 1 o 2 Fean N 1 K ) Faan

sanphemp (Ll) 2.0 9.33 e.67 7.67 7.33 7.50 %.0 5.C S.00
soya baan (L22 8.67 16,0 9.33 8,0 £433 2,17 2.0 5.33 5.17
Rice boan (L3§ 9,33 11,0 10,17 7.67 8,67 Fel? 4.67 4,33 4,50
Velvet bhaan (Lé) 2,33 10,0 9,17 2,0 2,67 "e33 5.0 4,67 4,83
Cowpna (Ls) 8,67 B.67 8,67 9.0 O,00 9.00 S.0 4,67 4,83
Fallow (¥) 8,33 9,0 8,67 8,0 7.67 7.23 . 5.0 4,67 4,83
iean 8.57 3.57 f.14 8,14 5.0% 4.76
C."’;). 8t 5. lavel
and S.kx
ain plot wmeans u3 (0,50) Ns (0,39) ps (9,31)
<ub plot meaons C.7C8 (0.23) NE (3,.25) a5 (0.18)
sub let ceansg within
sare rain lot u5 (0.e7) kit (0,92) R (£.956)
i.ain plot rrzns at
same or differont ns (0,89) N5 (0,90) s (C.87)
sub »lot lavels

fljures in parenthesis are . hn,

o
QO



Teble 18, Dry ratter accwmulation 7 rice ag influsnced by the precedin: lesune crops an? fallows
undgr two lavels of [

Dgy matter asccurulaticon (ka/hal

Treatrent = woeseo—ew ‘
At P.l, stage At S0% flowering At harvest

b 1 o > i‘@san I 1 N 2 Yeasn n 1 .4 2 Yean
spnnhemy (Ll) 999 1013 1006 63%3 7109 6732 6971 7527 7249
Soya bean (Lz) 942 1124 1033 6109 6269 6190 8322 806C £191
Rice bean (LS) £35% 1315 107% 5876 7193 63B8% 65685 7438 7012
Velvaet bean (L‘B 1022 o086 1004 s47€ €131 5805 £184 797% 080
Cowpea (Ls) 1004 990 99e 59%8 6296 6427 6580 2077 7829
Black gram (Lsi 866 866 86¢€ 5136 6074 5605 8478 7388 65238
Fallow (£) 1030 1038 1033 6531 G767 €549 8517 2051 288
¥ean 957 1C47 s878 &63% 7377 7933
C.D, at S level
and G.Em &
tain plot recns No (92) NG (344) ue (601)
Sub plot means EZ (39) 701 (231) N (244)
Sub irlot neans
witi:iin sare wmain Ny (146) 1688 (265) wo (913)
plot
Mair zlot nozns
at sare or different e (18%2) 1r16 (R42) wE (660}
sul; lct lew:'s

Fl ures ir ssranthesis are &.Bo,

69
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increased applicaticn of ¥ crestly increagssd tie dry matter
accumalation, As cobgerved with respect to heisht ¢f plants,
rice following black grarm and receiviny only 7%% I was found

tc record a lowsyr Ary mattor gocumulxtion, ard wos significantly
inferior to rice folloewing sannhesp an? rice bean and receiving

100& of the recormaended i Jdouse,

it can be concluded that dry matter accumulaticn
increased with age, EBxcept at 505 flowering, the main plot
ancd gubeylot treatients 244 not Aiffer much, robarly due to

t:v beneficlal effect ¢t the preceding legumes,

4,5,

4.

The & cuntent of tre leaf blades, sters ~nrd panicles
were separately deternine”d at three stajes 20" the data are
given in Tables 16, 17 and 18, At all stages, the ¥ oontent
in these plant parts was lowesgt in the crop raised after

fallow,

The N content i the blades decrezsed withk ase, and in
the initisl stage, the content was lowest in tihe rice croyp
fellowing velvet boan, and in the last tw: stanes, it was
hi hest in theat fellowing bleaek grar. Application of B 444
not oxert g significant influsnce on the ¥ cortent of the

leaf blades,



iakle 16. Hitregen content in rice lesf blades z8 irflusnced by e preceding leqsure crops and
fzllows under two lavels of W

% econtent (1) of leaf vleldas

Treastmant At p.I. stage At 50% flowaring At harvest

El N2 Foan &l ﬁz Fean hi EZ ean
Soya bean (Lz) 2.15 2.9% 2.5% 0.70 1.06 0,68 0,60 0.5% Ga57
Rice bean (LB) 2.02 2,83 2.43 Ca€3 Ce€B 0.64 0.57 0.46¢ 0.8%1
Velvet benn Lq} 2,57 3.47 3.02 0,73 De67 D.€7 0,60 0,42 0.%1
Cowea (Lg) 2.24 2.52 2.38 G.57 0,02 0.69 0,37 Ce.43 C.40
Black grar (L6) 2,37 3.03 2.70 C.27 0.92 C.89 0.7C C.82 G.€€
fFallow (F) 1.79 2.34 1.97 0,30 0.25 C.28 0.20 .23 De22
Mean 2.17 2.79 0.63 0,67 0.49 0e43
C.2, at 5- level
and 5.&&" 1
tain plot means u: (Gl.20) c.14 (0.04) €.15 (2.5€)
Sub plot seans 35 (0.07) RS (0.04) 25 {0 ,03)
Sub plot reans witiin
sare main plot HE (3,27) us (0.14) 155 (2,13)
Halr plot means at
sane or different s (0.30) 8BS (D.13) 15 (04,13)
levels of sub plots

Floures in arentlesis are «.wd.

IL



Table 17. Hitrocen content of rice stems as influe-ced by the preceding legume crops and fallows
under two levels of N

R content (X)) of stems

Treatment Af i+1, Stage . At S0% flowaring At harvest

MI 52 Vean Rl Mz Mean 51 ﬂz Fean
annhemp (Li) Q.52 0.73 0.63 0,27 Q:S? D42 0,27 0.33 0.30
Zoya bean (Lz) 0.91 1.04 0.98 0.27 G,3% 0.31 Ce27 £.33 0,30
Rice bearn (L3) 0,61 1.19% 0.%91 D013 0,39 0.26 2.13 0.50 0.32
Velvet bean (L4) 0.68 .98 0.23 .32 0.62 0.47 0.37 0.43 0.40
“Mrea (Ls) 0.78 0.83 0.81 C.33 0.48 0.41 0.30 0,38 0.34
Black grac (L&) 0.60 0,95 0.78 C.42 0,30 0.36 0.30 0,33 0,32
Fallow (¥) 0.32 0.43 c.38 0.13 0.27 0,20 0.10 0,20 C.1%
Mean 0.63 o.88 0,27 C.413 0.2% 0.3€
C.D. at 5. level
and S.8m ¢
lain plot reans 0.30 (0,10) 68 (0,06) H3 (0,06}
S5ub plot ~eans #s (C.04) c.08 (0.03) C.09 (0,03)
Sub plot means within
sare main plot xS (C.14) W (ga.10) NS (0,.12)
tiain plot weang at
same or Aifferent 25 (C.18) ml (G,10) %5 (6,12)
levels of sub plot

A O e A Ul R 2 S WY WO ST T VI D s W S D O, Y D T 1% S D Wy I N T, VD T W T WD TGP G T WD BB N WD A I e AP e W Ul W T AP 0 W A U D O e s A A o W NS e AP WA, U W A U WD s . Sy A O USSP S SN P T S B e M

Figures in parentiesis are S.Er,
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Table 15,

hitrogen eontent of rice panicles =3 influenced by the
yrecesding legqume crops and fallows under two levels of N

N content (%) of ;anicles

Treatrent ) At SC% flowering ) ) -ﬁA;‘harv;st T

Y 1 b 2 Fean N 1 = 2 r.ean
Lannhemp (&1) 0,13 ©,23 0.18 0.27 ©.57 0.42
Soys bean (&2) 0,27 0e27 0.27 D37 0,66 J.5%
sice bean (L3) Cel0 C.33 Te37 C.49 0.69 0.5
Velvet bean (L} .17 0,23 0.20 0.82 0,79 CaP1
Cowpea (&5) 0.4C .37 0,38 G300 0,40 0.4%
Rlack graw (Lﬁ) .20 0.27 2,23 C.83 0,47 0.5%
Fallow {7) Cel13 €,17 0el15 0.23 ©.37 C.30
Fean Ge24 C.27 0.48 C.58
Cotde at 55 levsl and
S.dm ¢
“ain plot weans 2,15 (8,0%) s (0,10)
Sub plot meoans 85 (0.02) e (G.08)
Eab plot neans within
sare main plot 2 {2,07) no {c.18)
f.aln plot neans at sane
cr differeont levels r {8,270 15 (018}
of sul clots

giures in

carcnthesis are b,

b

el



The N orntent of the stems alsc Jdecreaszed with age.
It was lowest in the Coros: raised sfter fallow at all staces.
st paniele initiastion (... stage), t.e raxiour ' ¢ ntent was
saan after black gram,., At 80% flowering, rice ar-wn im the
velvet tean criped plots had ¢he hithest I esntent, At
t:is stage, E a;;lication [ roduced signiiicant resicorse, At
harvest, the rica crop succtesding velvet bean had the highest
N content in stems, followed by those succeeding cowpes., N
arplicstion siynificantly increased the i content cof the

BLENS,

The ¥ content of the panicles increaged Jreatly from
S0% flowering tc harv-gst., At 50% flowering, B conternt of
panicles of the crop following rice bean =n? covwpes was
significantly hi- her than that of those of the crop £8llcwing
sannhemrp, velvet bean and fallow, Agplication of & was {ound
tc increzse the & content, but the increase was not significant,
At harvest, panicles of rice follewin: velvet bean recorded

the hishest . ¢:ntent,

Apart from the leaf blades, the cther rlant parts
stowed more or less the same pattern of influerce Sus to
treatrantg, Though the preceding lecumes enriched the soil
in total and gvailiable N, applicetion ¢f i exerte? a
significant influsrce on the b content, With ar:slicsticn of

100% of the N dose recormended, there was a sionificart



increase in the N content of the plent, Hi her rates of
aprlied W must have resulted in mcre aveilable ¥ ir the 81l
and a nigh uptake of H, 7The general Adecresse in the U
contert of the plant parts (excluding the ranicles) with
advanced stages of growth has to be expecta’ as carbohydrate
is incorymrated throuch photosynthesis at a faster rate than
the rate «f N uptake by the plant at later srowth staces
(Tanaka, 19658). In other words, as 4ry matter accurulation

increased, the K comtent decreased,

4.5.2. Nitrogen uptake

It was observed t-at at all stages of ~rowth of rice,
I uptake by the leaf blades was lowest in the crop following
fallow (Tables 19, 20 and 21 and Fige. 9 a, 9 b end 9 ¢i.
At :,l, Btage, the hi hest uptake was reccried in te rice
cropy following velvet bean, while at 50% flowering and Larvest,
it wags in tle crop following soya bean., Significant res;orse

te i a plication was noticed oenly at the first stage,

in stems 213, ¢t e lowest I' uptake was pctice? in the
ricsr crop raiged z7tzr fallow, at @ll stares, Increase?
a; lication resulte? in significent increage in the N urtate

by the stems,

The N uptake by ;anicles wasg i hest in the rice plonts

raised after rice bean and cowpea at 50% flowering, an?! after



Table 19, Urtake of N by rice lenf blade: =28 influenced by the precedin: lesurme crops and fzllows
under two levels of i

U T A U s DO S D S G S R s W GBS i U SIS DU A WY T WS G e W Y L W N SR D I S D - o A Uy e G Gl R T N S 1O D Bl Wl W S e

N uptake (kXg/ha) by leaf blades

Trestrent At F.1. at@::::; ~~~~~~~~~ it SQ;**;;;;ering T T e ha;;;;““- -
;; ------ﬁz Maan ml H2-~- "Maan - 51 ﬁz ga;n

sannhemp (‘1) 10,73 16,13 13,43 13,89 9.62 11,76 .12 7.27 7.69

Soya bean (&2) 11,13 20,99 1€.06 13.7% 21.C3 17.39 14,24 10,46 12.3%

kice bean (LB} 2.85 24,28 17.07 ic.08 14,06 12.47 9.41 1¢.20 9.8%

Velvet bean (L43 15,09 20.48 17.78 11.2% 11,21 11,51 13.84 2.83 11.84

Cowpes (L.J 13,77 14.93 14,35 9.55% 13,99 11,77 6 .80 14,97 10.89

Black gram iL;} 16,88 16.79 12.84 13,3 18,75 14,55 12.73 14,99 13.66

Fallow (¥) 11,06 13.73 12.40 10,00 S.41 7.7% 5.44 €.46 5.99

Hean 11.79 16.19 11,29 13,10 10,08 12,60

C.B, at 5% level

and S.Em 4

Hain plot means %5 (2.22) ks (1,.80) 4.59 (1.49)

Sab plot means 2.52 (C.23) us {(1,10) us (1,20)

Sub »lot mexne in

same main plot ns (3.11) e {4.11) 2 (4,50)

Yain plot mzans in

seme or different N3 (3.33) Mo (4,040 72 (4,31)

sub rlcts

Figur<s ir rarenthesig are S.Em,

9L



Table 20, Uptake of M by rice sters a8 iofiuonced Ly the precetin: leoure crosne and €a2llows under
two levels c€ i
2 uptake (ko /hal by stewms

Ireatment AT b1, staje - At 55# flowering At harvest

N; 32 Fean o T"~ T Mz- - .;ea . ;; 32 Fann
< annhemp (Ll) 2.54 2.%4 2.69 135.47 2559 18,03 6,97 9.34 £.16
soya bean (Lz) 3.83 4.45 4,14 10,94 12.2¢ 11.6C £.44 11.01 9.73
fice benn (L33 1,9% S.28 .62 £,95 15.54 10.24 3.26 15,14 9.20
Velvet bLean (L43 2,84 3.36 3.10 1¢.79 23.5% 17.17 ii.n 12,96 12,33
Cowpea (L ) 3.37 2.51 2,54 16.1% 25.0¢€ 20.63 7.%4 13.18 10.30
BElack gram (L ) 2.%6 2.87 2,711 15,10 10.7 12.91 Ted3 2.09 B.16
Fallow (”) 1,22 1.83 1.53 3.87 9.66 6.87 2.88 S.68 4.28
Yean 2.62 3. 10,33 17.51 6,F% 10,91
C.0, at 5" lavel
and S.iém &
Fadn plot weons 1.39 (5,45) se (2000) w2 (1,99
Sub :lot means 0,631 (0,23) 4,32 (1,42) .03 (1.00)
Sub plot means in
sa 2 main plot 1.6C (5,75) fi (5433) (3,745
dadn plot recng in
gape or Jiffarent 1.67 (2,77 . (8, 39) u (3,79)
Siﬁi "”’lat

§14ur's in ;kr”-ttw ait BLR el



A e o . -

Treatoent

wannhemp
Soys Dbean
2ice bean
Velvet be-n
Cowpea
Black gram
Fallew

Mgan

CoD, at 8
and c.em 4
Fadr Yo s
sub plot wme
vub plot =2
ralip plot

Yain lot or
ey diffepen

Fioures §-

Uptake f 3 by rice panicles ss influences by the rrecading
1@‘@1‘ 2 Cl’C L1 c;r‘fq ‘e’ ?&w& “Lnﬂ or t‘m‘\{\ lgyﬁ;)s ‘n\,ﬂ ’.J

1 uptake (kg /ha) by paricles
at 80% flowering 2t harvest
2‘41 }}2 f.eon Bia Nz Y.esn
(LK} (.63 DG RE 1479 6,54 12,80 9,72
(32> 1.45 1.03 1.24 11,12 20,3% 15.74
(L3) 1.87 2435 2.12 12,21 14,69 13.5%%
{}«4; 5.""% G.gz Q.“g 23.17 22.3‘.} 32.79
(Lﬁ) 2.11 2,02 24036 10,88 1£,.%9 14.59
(Lg) C.86 1.36 1,11 F.53 10,43 10,0623
(r) O.75 D52 .78 6.76 5.482 €.00
1.23 1.34 11,44 14.,9¢
lovel
2 ns \1.77 ( .25) ?.gﬁ ‘2.‘;1)
A0S RECHIN SoPN o 15} Mo (14280

sng in same

HE (0,31) SE (84T
wang in sane
t sub ;lots i (0 o 28) 0 (4,24)

sar-nthesis asre o .Em,

8L



FIG.9a UPTAKE OF NITROGEN Ckg/ha) BY LEAF BLADES OF RICE AT

THREE STAGES OF GROWTH AS INFLUENCED BY THE PRECEDING LEGUME

CROPS AND FALLOWS, UNDER TWO LEVELS OF NITROGEN
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FIG.9b UPTAKE OF NITROGEN ((kgjja) BY STEMS OF RICE AT THREE
STAGES OF GROWTH AS INFLUENCED BY THE PRECEDING LEGUME

/A ECROPS AND FALLOWS, UNDER TWO LEVELS OF NITROGEN
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F16.9c UPTAKE OF NrrRooF.N_(kg/l\a) BY PANICLES OF RICE AT THREE
STAGES OF GROWTH AS INFLUENCED BY THE  PRECEDING LEGUME CROPS
~
S o4 AND FALLOWS, UNDER TWO LEVELS OF NITROGEN
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vaelvet ear »t harvest, In b th cases, the eru; following
falloy recordad low values, Increage” Josge of © fartiliscors
slightly frrrove? the ¥ uptake by pernicles, but tie incre-se

wes nct sionificant,

ihe N uptake is the product of dry matter gcousulation
and the i content in the plant, The rrecedir: lecume crogs
brought about a hich dry metter accumuletion as well as a
Rdgh I corntent in the succeeding rice crup, as ths scil wes
12f¢ richer in soil ©© end organic carbon. The better sci)
rhysical and chéwical reorartiss must have favoured bettar
growth and hi hep u;take of 8§, A similar offect was rejyorted

in wheat by f2llal gt gl. (1968),

Application wf N was found to have a favourable effect
en the K uptake by the plant, The increase ir X uptake with
increased application of K i3 qguite natural as it favoured a
high § conternt, though the dry matter accurulstion was not
significantly influenced., Consenuently, N upteke wags also
incrensed, OGingh gt al. (1902) also roorted g hi her ©
urtake in maize following surrrer grain and fodder leoures

when & gryplication was done,

¢.5.3. Ihosphorus content

Uata on the . content rresented in Tables 22, 23 and 24

iniicate that at all stejes of growth, the i entent of rice



Table 22.

shosprorus content of rice lea? Blates as Influenced My the precedins leowrs crops
£:110ws under twe levels of U

P oecntent (%) of lesf blacfes

Treatront TTAt f.i. stase At SO flowering At harvest

B, %,  Feam  hg “é:’“” tean N N, Fesn
<annheryp (Ll) Ce31 U428 0.30 0.17 C.15% 0.16 0.16 ¢.3% 0.28
Loys bean (32} Ced3 0.41 O.42 C.15 2.18 Cel7 Je33 (.38 Ge 3€
kice bean (L3} Ce34 Q.43 039 0.1% 0.17 C.16 0.18 0.37 ¢c.28
Velvet bean (L‘) De4% C.48 Ge47 0.16 C.19 G.18 0.15 0.38 C.27
Cowpea (L) 0.49 0.28 0.3 .18 0.20 0.19 C.16 0,32 0.24
vlack gran (Lﬁ) C.37 0,32 0.3% 0.17 ‘ 0.19 0,18 0.18 0.30 Ce24
Fallow (F) G.28 0.2¢ 0.27 0.15 0.14 C.1% Ga.14 Ce2% C.19
Fazan {.38 C.3% 0.16 0417 g.1e 0.34
CoDe 2t 54 level
and .85 &
Main plot reans 0,06 (£.02) L (0,013 s (G, 03)
Zub plot me:ns .03 (T.01) e (o.00) 0,07 (0,02

s“ub plot me

ong within

eame malr ploct DB (o045 Ve (0 o02) G {D.unl
Kair plot neang st sare

or differont levels of 0,08 (f,04) Wi {4021 5 {008}
sul plots

Pigurws i

JarenthesiB ara i,

08



Iaple 23. :hcsphorus contant of rice stems oe influencad by thre ;recedin; lejume creps and faollows
under twe levels of O
E Content (%) of sters

U G I W o WD A QY <t A e B e U S W VS o I T U GO K A B SO SO U L S 10 S S W U N T e B S 00~ I NS ESD S Tl TN WD il W D S o I T A SO S D AL A e T N B At WD M A W W S S W L3 b W s S

Treztment At Wi, Staje At 80K flowsring At harvest

Z‘E; - N 2- - tioan ] 1 fau 2 - ;33!1“ N 1 by 3 :‘-fea;
w-annherp (Lll 0.29 0.28 Te29 .26 0.26 De2€ C.18 Co.16 Q.16
Soya bear (Lz) Q.38 0.44 0.41 C.25 023 C.24 0,17 C.17 C.17
fice bean (LB) 0.4C 0.41 0.41 0,22 Ced® 0,23 0.15 0.19 0.17
Valvet bean (LQ) Ce36 C.41 0.30 0.25 0.28 0.46 0,15 C.18 0.16
Cowpesn (LS} C.3€& Oe 3¢ D.36 0.2% 6,27 0.26 0.17 De18 Cel17
Black grar: (LE) ¢.33 0.40 0.36 C.26 0.26 0.26 0.17 t.21 T.1%
fallow (F) 0.29 Ce29 Q.29 C.22 D.24 0,23 Jel12 0.14 0,13
Foan Ce35 0.37 C.24 0.26 0.15 G.18
C.u, at 5% lovel
ard S.Ep 3
Eain plot reans 0.07 (c,02) us (0,01) (0,027
bub plot menns c.02 (0.01) 001 (5.57) Tl {0,0)
Sub plot serns within
sare rein plot G208 (7,027 s {6 .01) o (0,01)
maln plot menns ot .
save vy diiforsrt 008 (o520 B (2,02) Bo (0,017
lavels f sub plot .

Fisures in | arenthesis are “.km, (0%
[



iable 24, -hos;horus content in rice penicles ag influenced Ly the
preceding legume crops an’ fallows uner two lasvels of B

T T T T T ecntant (%) of panicles
Tre-ticant “O*;;‘gag.;;;;@ring *”’Ei harves;*~ o

Tx, my, ream 1wy 5, | tean
sanrheny (L 0.13 d.16 0.15 0.19% G.17 0.16

Dok

toya bean (Lz‘
KRice bean (LB
Velvet bean (L4

[ 24

Cel13 .15 0a.14 .17 Ge18 D.18
C.17 0.1%
0,14 2417 C.16 0,15 0.16 0.16
.20 0.16 .18 0.1% 0.17 0.16
Blazok qraw (L6 Ge14 Cal7? 0.1€6 0.16 0.17 0.17
Fallow (B) Cal3 D18 0.14 0.11 C.12 Cal12
Mean C.1% .18 C.14 0.1€

and S.éw #

Fain rlot meang HE (0.01) 0,03 (0,01}
sub plet neans tie (001 D01 (2,00
Sub rlct maeang within

Cowrea (L :

Wyt L e S L Y4 Tyt
<
N
Py
e
o
N
b
-~
<
'y
P
h
<
.
P
(%}

sare masn plot ro {0.03) #e (0,01)
Hain »plot resns at

- - - Y _ g - 2 3
save or Sifferent ‘evels de (G023 ueg (0,015
of sub clot

Figures in posrenthes's apre B0,

c8
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rlants raise’ nfter fgllow was loweat, compara? to otherp
treatrents, The ¥ content ¢f the leaf blzdes was hihest at
‘ede Btage, then decreased at 50% flowering and agaln irncressed
with maturity. 1t was cobsaervad that at ' ,I. stage, application
2f a hi ter & dose decreased the ! content «{f the blades, whil

at ths other two stages, the contant was increased,

The ¥ ¢ontent -f the stars was alse loweat after
fzllow, an? at all stages 1t was seen that !ncreaged X

ailication increassd tie o' content.

Ag in the leaf Dlades and stems, the . comtent of the
ranicles was lowest in the rics corop suceseding fallow,
There was noct much #iffererce in the ¥ content ¥ the ;aricles
at 50% flowering and at harvost, While incraased N a;;licaticon
did not affect the F cuntent of the renicles at 52% flowoerinag,

¥y

at harvest it sicnificantly increasse? the | ontent,

"

Though the ¥ content of the M fferent plant parts was
hinh when grown after lemmes, applicatior ©f ¥ exerte~ p
gsigniiicant influence on the : cnntent 2% the plant., 45 licate
ion o the fu'l fose of 1 was 8' nificantly superior to
arplication of 7% of tis recormended docse, st elvost all the
stages, Even though the efiect of preceing lecwres was not
ginificant, a trand for high ¢ content in the rice plants
zeown after legures was mainteined throughout the growth

period, The sionificant effect of I application on the &
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content ray be due tr the complermantary effect ¢f N on «

urtake by the plants,

4.5.4. ihosphorus uptoke

-~

At all stages of growth, it was observed that
uyteke vy leaf blades was cutparitively lower when rice was
gr:wn after fallow tren after legquneg, Ihere wog an increasse
in the . c ntent «f the hilades with age, tne hiregst being at
marvest (Tables 25, 26 and 27 and Fige. 10 2, 12 b & 10 o
At 50% flewering an? ot horvest, echanced U arrlication

increased the 7 uptake,

The u, take of ¢ by the ste~s was low at : .1, staie,
ircressed Jraatly at %05 {lowering, and agoeln decreasr? at
harvest. At 50% flowsring and at harvest, the & uptake by
the stoms was Jreatly accelerates by tie ariliceti n ¢ s

4

%4 chep dage f L, Incregsed o application, lwowever, hat! no

g7l icart effect at ,i. stage,

<he . uptake by praniclse at 50% flowerirc was hisher
than at Cervest, Lnlive ctrer cases, the ¢ ustake at 4K
filoweping was lowest by rice felloewing sannhermy followed by
trhat atey guva bYean, w ile the Vi Yest u, take was recorded
by rice succee’ing rice bean. At btarvest, the ocwsat u take

was in the ero feliowing falliow. Apclicstion of » hi ber

toan of K had significant effect on the ! ustake by panicles



Tab:le 2%, Uptake of bhosphorus by rice leaf hlzide: ag in“lurnced by the precedin: lejuwe creps and
fallows unfor tw: lwvnla of n
uptake (xn/T:a) by YQaf Y adas
‘rg:at?{"Mt L2 X isf-::i:mfff“: mmmmmmmmmmmmmmmm if‘??:‘:*f igﬁriﬁg .............. ﬁf haﬁf’t A
”1 Nz HMean Nl Nz Yean Ex mz Lean

gnnherp (L,} 1.64 1.76 1,70 3.96 3.36 3.686 3,02 £.83 5.93
“oya bean (in 2.2% 2.°1 2.%3 3.0 3.54 3.27 £.7% 7.47 8,11
fice bean (LB) 1.68 3.69 2.67 2.52 3.7C 3.14 3,02 8.26 S.64
Velvet bear {LQ) 2.68 2.84 2.74 2.4R 3.81 J.14 3.66 8.78 €.22
Covpea (L53 £.97 1.63 2,30 3.09 3.3 3,23 2.97 8,31 5.64
Black cram (L$§ 1.6¢€ 1.7€ 1.71 2.64 3,28 2,96 3.20 7.23 $.21
Fallow (¥) 1.7% 1.67 1.71 3,01 3.22 3.12 3,51 6.57 5.04
Faan 2,08 2.31 2.97 3.47 4,02 7.92

Co), 2t 8% lovel

and LB~ %

Main plot —eans

Sub plot moans

Sub rlot roans
sxre main rlot

w thin

ailn plot reans at sane

opr Aifferent lavels

2f sub plot

c.23 (0,27
B3 {(0.19)

G.76 (n,36)

C.84 (0,39}

T
PR

Ry

(0.46)
(0.,12)

(C.4F)

(G.5%)

Ns (0.94)
2,17 (C.72)

wi (2,68)

W SO0 O 20 U TR il KD M s W O 20 Do WD W B WD L G B W s N YA Nk ST AV ek A WL o AN 5K G ik T o R Y W WO W T Wy B T MDY TR Tl AR SN VS 3 A% S GHIC 3 T T W WD T G AT £ T W SR G T W RS rud AR R A W Y WD TR i A Y SR S 4 o

Fivures ir porenthesis



Tatle 2€. U; take «f  hog,burus by rice sters as
twe lovels of H

tallows, un'sr

G S G B Sl K G S G S A DR SR N G e M T e A S i M L e e

D A 0 A, T B LI e A ML A R S e M TR S W LT SO T D P AT WO . M <0 AT R S U DD MU W YOI 0 BB S

e O AR e W i G 3 W s I S0 R e WS e NG KRS D W e R S S TRV Oo ot e MO o . R S S0P W W e S Wl R D U G S YR U e ORI D o W

¥ uptake (kg/ha) by atems

O VL SO A S S S SV A T A e (53 ctop e Bl RS BTN

In¥lannce? by the 'recedins lagure crops and

- -

T - G M -

Treatment At F.i. Btane At S0% flowering At harvest

'“;; aaaaaaa ;; ““““““ ;;;; uuuuuuu Ny R, ‘---ﬁean ..... ;;““ B By Frean
sannhemp (Ll) 1.37 1.09 1.23 9,42 11.73 10.57 3.72 4.93 4,33
»oya bean 112) 1.59 1,92 1.75 9.83 e 30 9.07 5.03 Se32 %5.18
Rice bean (LE) 1.33 1.729 1.61 7.80 10.66 $.23 3.€7 5.63 4.65
Valvet bean (14) 1,40 1.45 1,43 8.6} 10.54 9.57 4,48 4,93 4.71
Cowpen (LSE 1,65 1.02 1.34 2.3 12.16 16,74 4,12 5.95 8$.03
Black gram (LS} 1.33 1.25% 1,29 750 10,26 o £ 4,1€ 5.5% 4.86
Fallow {(F) 1.16 1,13 1.1% 8,46 10.0€ S.26 3.48€ 4,26 3.87
Fean 1.4¢C 1.39 8.7C 1C.53 4.10 5.22
Co2y 2t 8% level
and S.Em 3
fain plot ~moons .34 (0.11) v (1,0%) 45 (B,74)

sub plot means

Sub plot meansg witin
sare main Jot

#ain plots reana at

sane or Jdifferent
ievels «f sub ¢lot

Fiuures i sorenthesis »

2o {2.07)
te (0a29)

ug (0, 24)

1.5%¢ (0,52)

B ( 1 og’?}

1,52 (G.17)

5 {0.64)
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able 27. 4Uptake of rhosphorus by rice raricles as influerced vy the
srecedin; lejume crops ar) Tallows, under twe lavels of N

¥ouptake (xg/%a) by FdﬁiCl&ﬁ

irsatment At 50% flowering At harvaﬁt

m: ﬂz Yean 51 &2 rean
~annherp (il) 0.64 .58 0.61 3,66 3,792 3.72
Soya bean (Lz) 0.71 C.67 (.69 4,83 5.72 5.27
Rice bean ‘Ls) 0,74 1.24 0,99 3.07 3, B0 3.43
Velvet been (I‘) 0.69 0.73 C.71 4.11 4,84 .40
Cowpen (lq) 1.06 0.89 .98 3.34 5.34 é,34
Black crem (i) 0.87  0,9¢ 0.75 .70 4.18 3.94
Yallow (#) 0.76 0.73 C.74 3.41 2,80 3.113
Mean C.74 0.23 3.73 4.35
Cade at 5k lovel
and S.km 1
Main plot means C.24 (0,08} N (D.56)
sub plot weans 25 (0.08) 0,55 (C.18)
sub: plot weans within
same main [ lot NG (0,L.22) 23 (D ,6%)
Main plot reans at sa-e
wr different levels N8 (5.22) NS (CL.76)
of sut rlot

?1$ut$a ir rarenthezis are b.4n.

L8



F16.10a UPTAKE OF PHOSPHORUS (kg/ha)  BY LEAF BLADES OF

uPTAKE OF PHOsPHORUS |( kg/ha)

UPTAKE OF PHOSPHORUS_I‘Ckg/hak)

UPTAKE oF PHosPHORuUs ( kg/ha)

RICE AT THREE STAGES OF GROWTH AS INFLUENCED BY THE

PRECEDING LEGUME CROPS AND FALLOWS, UNDER TWO LEVELS
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FIG.I0b UPTAKE OF PHOSPHORUS (kg/ha ) ' BY STEMS OF RICE AT

THREE STAGES OF GROWTH AS INFLUENCED BY THE PRECEDING
LEGUME CROPS AND FALLOWS ., UNDER TWO LEVELS OF NITROGEN
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cnly at the last stage.

s

Ag in the case of the i content, the | ustake was not
gignificantly influenced by the preceding legume crops.
Lowaver, as the F uptake 1s 8 reflection of ry matter
accurulation and i content of the plant, an® as ajrlicaticon
of H had a s rificant favourable influence on the { cuntent
¢f{ rice, the uptake of I was alsgsc favourably influenced by

a ndgher dose of I,

in general, the urtake of P by rice following lejunes
was comraritively high, and this is in conformity with the

findings of Hallal gt gl. (1968),

4.5¢5. Fotassiuwr coptent

The potassiurm contaent of the jeaf Lladns gshowed a
decreasin; trentd with age., At all growtl stages, the contant
was lowest In the rice crop ralsed after fallow, At al! stages,
the content inCrease” with grgater ¥ aypplicstion, thous: the
incroase was not significant st (,I, stage (Takles 28, 29 and

i,

The ¥ ¢rntent of the stems was lower at 505 flowering
than at [ ,i, stage, but on maturity, the contert increased in
2ll trestrents, except in the sannhery zr? poyae bean cropped

rlets, At all stages, tie lowest b oontent weae ir tre vice



sable 28, Fotessiuwr cuntent of rice leaf blades 33 influrrced by the rpeceding legure crops and
fallows uniler two levels of B
v c*wtnrt (n) cf leaf blados T

Treztwent T Atyzal. 3;33; ~~~~~~~~ ;t Sﬁw-flﬁwer;;g ) ) At hgrveszst

&i o Yean My ﬂz Fean xl R, ¥ean
sannhemp (Ll) 2.17 2.43 2.30 1.57 1.9C 1.73 0.87 1.53 1,10
Soya bean (Lz) 2.13 2,08 2.11 2.3 2.57 2.37 0.97 1.82 1.39
Rice bezan (hsi 2.3% 2.40 2,38 1.70 1.97 1.78 1.00 1.80 1.40
Velwet bean (L‘} 2.07 2.C03 2.05 1.88 2.20 2.04 1.40 1,72 1.61
Cowpea (Lg) 2.03 2,30 2.17 2.03 2.15 2.09 1.08 1.65 1.37
Black cram (Ls) 2.23 2.20 2.22 2.00 2.0C 2.00 0.93 1.80 1.37
Fallow (r) 1.7 1,73 1,75 «37 1.47 1.42 0.73 c.98 0.B6
Mean 2,11 2.17 1.22 2.02 0.97 1.63
C.ly at 5% jeovel
and S.Em +
¥ain plot means 175 (0,13) 0,47 (0,1%) a2 (0,13}
sub plot means ne (Q,08) 9.17 (C,.03) 2,20 {C.027)
Sub plot sesns within
same nain plot 23 (CL.20) tu (CL.12) o (0.2%)
Hain plot eans «ithin
sare or Aifferent 15 (Ge21) S (0.16) (5 {N.2%)
levels «{ sub ;lot
Figurcs 1&—;;;eﬂtze;;;-&;;‘ftﬂmt"‘ ----------------------------
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Table 29,
under two levels of i

Fotassiy content of rice sterc as irflus

need Ly tre precedins lemwre crops and fallows,

A A 2 W T A DD WD W PP S s T VT U D A G DB VW P s P W e WOy T A W T W W 7 M T AT W T THR S D G M T A A A G B G WA B B T . T S A SO U T A L O B W G e > Wb S - —

¥ ecntent (%) of sters

Treatront o At Tel. sta*a T Qa: 55; f!gworinq - £t harvest

b 1 33 2 Y. ean N 1 st 2 Yean n 1 i 5 Fean
Sannherp (Ll) 2.688 3.02 2,95 2,13 1.93 2.03 2.32 0,62 1.47
Soya bean (L23 2.7C 2.78 2.74 1.%3 2.08 1.59 1.97 1.23 1,5C
kice bean (és) 2.5% 2.73 2.64 1.87 1.78 1.78 2,22 1,98 2,10
Vazlvet bean (L‘) 2.63 2.%90 2,77 1.70 2.37 2,03 2.1% 2.25% 2.20
Cowpea (Ls) 2.50 2,78 2.64 2.47 2.57 2.%2 1.7 2.10 1.90
Zlack ram (LG) 2.80 2,98 2,89 1.%53 1.73 1.63 1.62 2.2% 1,93
Fzllow () 2.40 2.5% 2.42 1.23 1.57 i.40 1.73 1.92 1.23
Fean 2.64 2.2 1.84 2.01 1.96 1.74
C.D, at 55 level
and &E.Bm 4
Pain ;lot mezns 55 (Ce11) Ge31 (C.10) 15 (0.28)
Sub plot reans 0.13 (0,.08) 0.1% (7,0%) s (0,10
“ub plot ceans witidn
sama main ot =5 (Cl.138) #e {0,.18) Ce??7 (0,36)
fadn plot means within
sane or different us (0L.16) nL (0,198} G016 (0,3%)

leavels ¢f sub plot

S e e Y T WD S G S B S AT S D S TS S S D O e 3 T I WEE AR WP SAB NN R WS CUM A S AT Tl W SN OGS Gt S WD A K WOR MBS CFL W WS T Ky e W SO W ST IO G N WA N . S W TR W e G WS L e T AU R NS WY W O GO W G A W kT S B e N DR YD S S

Fioures iv rnarerthesis sre o Er,
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‘able 3¢, I[ctassiuvr content of rice panicles as irfluanced by tre
rreceding legume crc.s and fallews, under two levels ~f K

© content (%) «f pericles

Yreatnent ) %; 50% flowering At harva;t

i xi -ﬁz Fean &1 Nz- ean
«anrhemp (Ll> Q.40 0,50 C.49 C.29 £.37 Ce33
~oya bean (Lz) Ged3 0.44 C.44 De25 N.3% 0.32
Rice bean (L3} 0437 de39 0. 238 C.22 Ce2% 0e23
Velvet bean (Lg) Ced6 0.41 0ol Ce23 Ce27 Ce2%
Cowrea (LS) 0435 C.44 e 39 0,24 T 76 £450
Black gram (Lé) 0.36 Ce39 0a37 Ge30 36 0.33
Fallow (#) 0.33 0.38 0.35% De24 Ce27 Ce26
Fioan Tel8 0.42 Ce25 0. 38

c.D. at S'% lavel
at‘:\'ﬂ L".&"ﬁ’ i

¥ain plet roans G.06 (0.02) Be {0,097
Sub plet means Ce01 (2.00) 88 10.09)
Sub plot roans within

sare main plot £.53 (2,01) G (Ge19)
Fain ;lot reansg within

sare of Tlfferant levels S.08 (0.02) ws (0,19)
of suk plot

16



32

eror folloewing fallow, Witk arpliceticon oFf 120% 4, chere
wss sirnificant increase in the - crntent ~f gsters at L1,
and 50% flow-rin;, but the effect was not sicnificant at

Except in the rice cropy precedel by Cowyean, the
content of panicles in all the treatronts Jecressgesd {rom
SO flowaring to harvest, Litrcen aprlicaticr ha? s
gsicnificant effect at 505 flowering wien it wag seen ¢t F

sntent ncerrased with an enhanced B dose, 5t both stn es,

the v orntent was laast in the fallow preceded plcts,

The preceding leguve had some effect on the ¥ grntent
as iz evident fror the luwer ¥ eontent in the fallow plots,
liowever, none ¢f the treatientsshowed any clear cut dorinsnce,
In most of the ceses, arvplication of X was seen %o incrense
the ¥ content of the plant parts, o7 this nay be Jue ¢t zorme
ecorplerentary effaet of 11 arplication on ¥ u take, Ve
better groewth ©f thr vlants when & wos applie? “2y hove
resulted in incrrased ! uptale, ard hence in incroase” !

centant,

4.5.6,

The Aats on tie uptate of ¥ by lsaf bleates (Takle 31

snd Fig, 11 a) indicate tlat the uptike decreased with age,



Table 31.

Uptake of jotassiur by rice leaf biades a3 influece? by the preceding legure crors a

iallows under two levels of §
Uptake of ¥ (kg/ha) by leaf blades

Treatment At Jedl. Btave At SO% flowering T At harvest

ﬂl Ng Foan o ﬁl gzw-- ;;;n Hl Nz ean
~annhemp (LI) 11.41 15.32 13.37 34.48 43,40 30,94 12,55 34,03 23.29
Seya bean (Lz) 11.08 14,69 12,87 43.11 48,33 45,72 28,42 35.84 32.13
Rice bean (La) 11.19 19,35 15.27 28,70 45,67 34,68 17.11 39,52 28.31
¥alvet bean (L‘) 11.87 12.03 11.95 29,36 44,65 37,00 32.48 42.33 37.3
Cowpea (Ls) 12.44 13.5% 12,99 33.54 35,79 .02 20.17 42.15% 31.16
Flack gram (Lﬁ) 10,36 11.97 11,17 30,84 34.57 32.71 17.22 42.73 2%.97
Fallow {7} 10,98 11.23 11.10 27.64 32.62 30,23 18,94 26,92 22,93
Fean 11.33 14,02 32.60 40,00 20,98 37.6%
C,0, at 5% level
ang 35.8m 4
kain plot means N3 (1.40) HE (4,20) LS (3.59)
Sub plot means 1.69 (0.56) 4.20 (1,58) 6.49 (2,14)
Sub glot means within
gare rain .lot N3 (2.09) x5 (%5.92) nE (8,00)
alr slot meana at sare
or ditferant lavels 15 (2,21) N8 (6,33) HE (7.89)
of sub plot
Ficuresin parenthesis are S.8, T - )
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Table 32. Uptake of potasgsium by rice stems as iniluenced by tie precedins legume cronps and fallows,
under two levels of K

- -

¥ uptake {(%g/ha) by ctems

- -

-~

Treatment At 1.1, Stage At 50X flowering At harvest

31 nz Y eaan NI Nz ;ean &1 Nz Hean
Sannhemp (LI) 13,60 11.67 12.64 76.74 87.22 £1.98 52,55 17.83 38.19
Soya Dbean (Lz) 11.44 11.78 11.61 78,16 72.63 75.40 €1.57 3%5.24 428.40
Rice bean (LB} 2,09 12.51 10,70 67 .65 21,04 74,34 %8.951 s8,RA2 57.17
Velvet bean (L4) 10,33 1C.36 10.3% 55.62 e ,.57 72.10 6,80 61.43 63,97
Cowpes (L5) 10,77 8.40 9.59 91.96 91.27 91,62 42,70 69.72 856,248
Black grorm (L‘3 11,42 9.22 10.32 51.76€ 68,56 €60.16 36.06 52.21 47,44
Fallow (F) 9.72 10,24 S.9R 47.43 66,52 $7.00 51.01 59.40 55,21
Fean 10,88 10,60 67.04 79.41 53,13 51.62
C.D, at 5% level
and S.Bs %
Main plot means 8z (1.03) HS (7.,07) rs (11.18)
Syb clot means HE (045%86) ns (4,.20) 1. (3.80)

Sub plot mauns within
same main plot

ain plot reaons
within sa e cr
Aiff2rent levels cf
su. »lat

D > S B AW 7 W P W

no (2,316

am

Figures in parenthesis sre &,Em,

Mo (2611)

W L W (O o -~

ks (16,03)

HE (15,77

-

G T U A N O B ks T T B e D Wi e G T T

20,97 (13,46)

32.68 (15.06)

6



iable 33, Uptake of pntassiur by rice panicles as influenced by the rreced-
ing legure crops andd fallows, under the twe levels of I

- o o - - - o g SOy - o G A B -

Treat:-ent At 50* flowering At harvest

Fa'l W 2 Mean N 1 ) 2 Hesn
~annhemy (Ll) 2.27 1,83 2.05 7.1% 8.7C 7.92
=oya bean (Lz) 2.27 1.92 2.10 7.08 12,24 9.66
Rice bean (La) 1.56 2e23 2.35 %5.3% 5.49 S.42
Velvet bean (L‘} 1.73 1.74 1.73 6.65 7.97 7.31
Cowrea (Ls) 1.85 2.40 2.13 5.34 9.16 7.2%
Black gram (Lé) 1.64 24,18 1.90 7.10 8.62 7.9
Fallow (») 1.98 1,81 1.50 7.3% 6.21 6,78
Fean 1,95 2.10 €.57 8.35%

Coie at %% lavel
and S.Em oo

¥ain plot means NS (0,22) s (1,29)
Sud plot means NS (0.10) 1.46 (C.48)
Sub rlot means within

same rain rlot HE (0,38) NS (1.79)
Fain plot means at same

or Jifferent levels of H3 (043%9) 84s (1.93)
sub plot

Fisures in varenthesis are U, b,
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At all stesvesg, the uptake wnsgs xinilecwr in tho fa)lcw
preceded eror.  The applicaticon of 1004 L he? & significant

;o8itive affect on the uptake of b,

Trhe urtake of ' by sters (Table 32 and Fiz, 11 bl was
hi ‘test at S0% flowerirg and loweat at i,l, stase. wontrary
to other cases, the urtske of ¥ was lowest after the fallow
-lots orly at 5C% floweping. At the mature stoge, the
uptake by the rice cro; succeediny fa2llow wig coviarable w
zther treatrents, Aprlication of ¥ had ne sionificant ef‘ect

on the u.take cof i by sters,

The paricles siowel an increase in the u; tavre nf i
with time (Iable 33 an? Fig. 11 @), iiere tueo, the @ uptake
by panicles in the fallew precedet (1ot was lovest oor ared
tc ctier trect-ents., iltrogen aprlicaticon had signiilcarnt
effect or the uptake ocnly at the maturity stage when it wasg

found to significantly ircresse the uiptava,

The resgorse in £ urtake due ¢ both tre rain 1ot and
sub-rlot treat-ents wrg ‘ound to be hiatly erratic, ‘cwever,
an increaging trend in the uprtake of ¥ due %0 . arnlication
could be identificd which ~ay be Jue ¢ the better growti of

tie rlanta,
&

4.6, ¥iold anid yield asttributec



4,7.1, Yigld attributes

it is seen from Table 34 and 17,12 ¢ ot there (s no
stmiiicent wariation ir the nurber of roduoctive til'ers
betwaen the zecond month after transplarting and the moturiey
staje. it can be further r-ticed frovm the fiiurs thet
a;rlicatiocn ¢f X has neot sisnlficantly influence? the nutber

cf (rofuctive tillers per hill at beth the strgese,

8 far as trhe lencth ¢f paniceles is concerred, all
treatronts were found to be on par, She a; licaticre of
E14d not influerce the lencth of ranicles, Lirdlery won tre
case with precard to the nrumbery of grains nor ranicle

*

(Taﬁl@ 35) .

<ith regar” to thousand grain w=izht, there wes
gignificant Jifference amon: the malin plot and gsub-plot
trestrents (Table 36), The lowest thcusand ralp we' 't was
i the failow ;receded rice Cerop while the hi "est thoussnd
craln weloht vwas reccrfed after cowpea (29,13 g). Turt =r,
a.ilicatior «f 1002 of the recowrmended U dose wss foun” o
incressa tie trougan? graln weioht sigrnificantly ws 48

evidant from Fig.l2.

The percantags of filled grairs was alse found 4o e

sl nificontly irnfluenced by the jreceding legures az wall 2s



Table 34. iiuwcber of ; rotuctive tillers per kil as i{n€fluenced by the preced-
ing legume crors and fallows, under twe levels of U

TTTTTTTTTTTTT ----§;: cf  rot*uctive tillers por hill
Treatment irﬁﬁié?anfggr At harvest

:&’1 3\12 Moan 2\31 &2 rean
~annherp (Ll) 3.00 2.67 2.83 4.0 4,50 4,00
~oya bean (Lz} 3.33 600 4.67 4.7C 4.67 4,33
Rice bean (Ls) 3.33 %.33 4.33 4,33 3,67 4,00
Yelvet bean (L4§ 3.67 3,33 3.50 4.33 3.67 4,00
Cowpea (Ls) 3.33 3.33 3.33 4.00 3.67 3,23
Elack gram (Lél 3.33 3.33 J.33 3.33 3.33 3.33
Fallow (r) 3.67 3.3 3.5C 3,67 3.67 3.67
Fean 3.38 3.3¢C 3.95% 3.81
C.D., gt S¥% level
and S,E0 4
Main plot weans 85 (0.€85) ws (0,24)
Sub plot means N (5,30) B (0412)
-ub plot measns witiin
same main vlot g (1,.44) 18 (0,45)
Fain 1ot "eans at
same or iiferent levels 48 (1.42) Hs {0,.46)
of sub plot

Ficgures in parenthesls are 5.Bm,

86



Table 35. length co{ ¢

anicle and number of grains per panicle of rice as

influenced by the preceding legums cropa and fallows, under two

levels of N

Length of raniele

-

Hes 0f grains per

Treat-ent (on) panicle

.:;1 s 2 Yean ¥ 1 Nz Hoan
~-anphemp (Lx} 15.67 17.0 16,33 4€.,67 50,0 42,33
soya bean (L23 17.0 16.0 16.5%0 83.67 &5,0 49.33
itjce bean (La) 16,0 1%9.67 15,23 48.0 48,33 48,17
Valvet besan (L‘) 16.67 16,33 16.50 50,33 48,67 48.50
Cowpeoa (Ls) 16.67 17.33 17.00 86,67 84,33 50450
Black gram (LG) 16.0 16.67 16,33 42,33 46,33 44.33
Fallow {r) 16.33 17.0 16.67 $2.33 52,67 5%.50
Iean 16,33 16.57 48.%7 5C.19
C.D, at S% level
and S.Em ¢
kain plot means w3 (0.39) uz (2.84)
Sub rlot means 1S {0.25) 1S (1.8%)
Sub plot mesans within
sare main plot n5 (0,93) NS (6,90)
¥ain plot means within
ssve or Jlifferent ns (0.21) 35 (€,74)
levels cf =ub plot
fijures in jarenthesis are S.EBr.
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Table 36. sercentace of filled zrain and 100C grain weight as irfluenced by
the ;receding legune crops and fallows under two levels of M

rercentace of £illed

grain (transforred date)?*

1006 grain weficht(g)

Treatrment -

Nl MZ Yean ﬁl Nz
<gnnhemp (21) 60,62 65,28 62.9% 27.43 28,50
Soya bean (Lz) €5,57 67.59 66,58 26.83 27,90
Rice bean (L3) 62.B8 64,87 63.88 27.23 27.837
Velvet bean (L‘) 67.13 70,38 68,76 25,33 27.73
Cowpea (LS) 66,36 69.40 67.99 27.83 28,43
Black gram (Ls) 65.34 €4.18 64.76 26,23 28,30
Fallow (F) 64,81 66.65 65,73 24.0 24 .87
Mean 64.71 66,91 . 26.41 27.66
C.D, at SX level
and S.BEm %

Main plot means
Sub plot means

Sudb plot means within
sare main clot

Yain plot means at sane
or A1ff€arant lavels
of sub ;lot

3.3% (1.09)
1.81 (0,.60)

Ns (2.24)

an (2.23)

ks -

Figures in perenthesis are 5.Bm,

*Cata transforred by arc sine tranaforvation

c.8%5 (c.2m
0.35 (0.12)

0.93 (0.43)

g.98 (0,.4%)

Mean

R S D o S S S Sl

27.97
27.37
27.58
26.53
28.13
27.27
24.43

001
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thke ai:lication of ¥ (Takle 3€). With regar? to tte nmoin

1ot trestrents, it can be seen that the hivhest £illeA
gqrain  ercentage was recordad after velvet bean (¢8,74) and
the lowest after sarnhery (£2,.8%), Applicztion of L was
found to siyni:icantly increase the ercentayes of filled

grain, The interaction afifect was also sini’ icant,

doth the sreceding leagume ore;e anedd tho a; lication
cf N prorted a significart effect on tre percent:age of 17 7e4
grain ar? thse thousand grailn wei e, bue the ctrer yield
sttrilutrs were not influenced significantly, ticugyh a s ioht
increagse with increase ir the N dose wag noticed, It is
eviident tiiat the yreceding legumes d1id not influence the
nunber of (et ctive tillers, lencth of panicles and nurber
of grains per vanicle, Similarly, U application #id pot
exert much influence on the above characters, Thou'th these
viald attributes were not influenced by N applicstion, the
nuber ¢f £11led grains and the thousand grain vel 't ware
si~nificantly irfluenced by the different levels of N, Ttre
teneficial effect of I application on the vielr” attributes
of malze succeedin; sumrer grain an® fodder lequmes wax

re;crted by Singh et al. (1982),

Ihe data on the grain yiel? of rice are depicted in

<able 37 ond Fig, 13. 1t carn be seern that the precedin:.



Teble 37. OGrain yleld, straw yield and ¢grain-straw ratio as influe-ced by the preceding lagure crops
and fallows, under two levels of K

-

—-— -y

Grain yiﬂé {(xg/ha) Straw yield (kwo/ha) Grain-straw ratioc
Treatsent o e 0 s 2 o e e 4 - - -
Hl Nz Mean Nl Rat ¥Yoan El Hz ean

SHSannhemp (Ll) 1772 1909 1841 2558 273 2645 0.7 0.70 0,71
Scya bean (Lz) 1871 173& 1704 2447 2569 250k 0,72 (.68 G.69
Rice bean (L33 1719 1813 1766 2487 2523 24P% 9 b ¢ D.72 C.72
Velvet Lean (L‘) 1704 2238 2011 1996 2%81 2258 0.20 0.90 0.90
Cowpea (Ls) i1l 2024 1968 2332 26¢e8 2510 Q.R2 0,75 C.79
Black grem (h53 17¢63 1946 1883 2107 25%& 2332 O.84 Ce77 0.0
Fallow () 12383 1521 1402 2539 2370 2455 0,51 0,64 0,58
Fean 1760 18e4 2346 25874 C.74 5.73

C.D, at 5+ level

and L.k #

Fain plot means 343 (111) 55 (154) 0.14 (0.248)

Sub lot -eans 83 (27) 207 (61) RETEE S0 & )

“ub plot means within

same maln ;lot sy (102) v (2%5) te (0.06)

Fein plot ~eans at
sare cr Jifferent ¥z (127 e (263) 3 (0.07)

levels of gub plot

- e e i

Figures in zgurenthesi,s are o,#m,
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locume érozs had a significant influsnce on the grain viel?
of rice, as compared t~ the grain yile'd in tire fallow @ recede’?
loet, & si nificant difference ir yield Letween the two
levels of I a clied is aso visible., Turtrer, it carn 2750 be
saer that the treat-ents receiving 1008 ©f the recommended

WoAcse extitite? thelir euraricrity over those receiving cnly

7% of the Aoge,

Tre prrecedin; lecure crers loft the soi! richer ir
total and available N and organic carbon (Fiis. 4 and 5) and
i yroved the chevwical and physical condition o7 th= scil, ard
subsequently resulted in better growth and nutrient uptake
~f t.e rice croy. Tha raagon for incr@aseé rice yvield after
velvet been c~uld be attributed to the fact that this laoure
croy prouced the nichest number of root nodules an? fixed

N,

substantial cuantity of N in the available ‘cr+ (Table 3 ard
Ri. This, the yield of rice following velv-t bean wnas
su_.erisr tc that rroceded by soya bean, rice bean and fallew,

Hewevey, it was on 1ar wlih thosgse preceded by sannhermp, cowprea

and black gram,

It is further to be noted that even trough arrlicationr
of N resulted in a significant increase in the grain vyield,
in the rice crop followiny falleow, even with ajrlication o7
100% of the recomnanded dose of K, t e vield was less thar

that inti.cse treatrmenrts following the leqgume cro:s hut
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receiving cnly 7%% of the & dogs, This corclusively proves

the ponsens:s of the superiority of leguwe o ltivation to
legving the land fallow. Similar results of increassd viels
by growing leguues and subksenuent increase in rasidual
fortility were recortsd in wheat by Singh (1967), Sallal 2t al.
(1596¢), Amantaey et al. (197¢), Zorisov et gl. (1970} und

Hoyt 203 dennis (1971): in pearl millet by Sinch and iri, athi
(1$75) and in rice by Tiwari gt al. (1920} and i andel ard

Shosi: (1974),

Ag rentioned under Jection 4.3., the legurmss invreased

the organic carbon, total and availavle & gontert of soit,

3

ng L chest organic carbon content waos ohscrvad nfter cowpea,
fe)llowesd iy blee gGras, rice bazen and velvet bean, The vz
Looontont alsc was nintaest after cowpea, followed by velvat

pean, rice bearn arnd bledy gram, wrhile the available o copntent
incressed substantially after velvet bean followsd by ooviea,
The fallow [lot recorded te lnwest wrgsnic Caricor, totel and

avellairle i,

-

The increasssd greount of corganie carbon, tots? ard
available » in the s0ll after cowiea, velvet benan, rice “esn
ar? Binck nrar, csrobelly talped €5 7 rosuce vetter oror vt
»md nutrient upteke by the following rice oror , which

U ticcotely resulted in the chesrved yield {ncresse.



it is alsu to be menticred here that, tro bernaeficial
aifect ¢f t e ;recedine legumes on v e rice erer g reflacted
in tre thousand grain weicht gnd peoreertage of Filled arain,
Tre kRirhest thousar? qrein wel bt was recorde’ in rice = fter
cowpes followed by sannhemp, rice bean and scys bran (iable 38).
She hi hest cercentage of £illed orain was seen in tio rice
ero mft&r-‘ggihbean, ¢ollowed by rice bean, cowiea ard
«nﬂnﬁﬁfm@gn. Tnougr ¢ 2 numbsr of graing per ranicle wis not
significantly Alfferent, arons the le u e preceded crors,

ti.e hishest nunbsr was seen aiter cowpea Lol own? by welvet

asn and s0ya Leoti.

The influsnce of these yield attributin. characters of
rice is evident from the superior yieldso recoris? ziter velvet
iean, cow;ea, black grar and sannhenrp, <irce e cultivation
- f thege lecumes has a positive effzct on the jrain yield
o f the succeedin: rice crop? thay ¢zn be recomnende’ in rice
“islds in preference to leaving the land {gllow. sowever,
when the folder yleld o. the lagumes 1s also taken tnto
considerstion, tie su,sriorit; o sanniam: to 51l oiber legumes
is clearly seen {(Tsble € and Fig. 3i. CLannhoim: wroiuged urse
Than twice ti foler viell of all ot er lecunws, It was
follewed by cowpea and rice bean. Velvet Lean, though it
succeeded in leaving s sienificant resiiugl effect, was far

behind in fodder production.
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Thusz, when both the fodder yiel? and the bean~ficial
17luernce on ¥ e oraldn yield of the suceeeding rice eror are
consileresd, arons the laéumes to be cultivate” irn rice
Yol lows, the best o .olces are cowpes and sannhermp, Ihis is
roeys Cronounced vien the esocnowmics of cultivation sre ='sc

congilersl, 38 seen fror sosoticon 4,7,

To eomelude, it ¢an be strted that the rics crep
o lowiny fallow and receivins 1006 of the resormvendsd o
Pdare s on Lor with 21 other treatrants following leooumes

but recelving only 7%% of

Rl
1

the recorconded E ose, The
roeg!ldual effect of lesunmss is thus esvivalent to 285 of the
vegosmonded L dose, an? a [ recedirs lecurs erer; Can regult

ir a i econory of 25% in the suceceedin: vriecz crop,.

The creecedinn legume cro.g 214 not have g sioniicant
sffoce on tha gtraw yisdld of the rics ecrop (Table 37 an®
Fi:.13). The bijrest straw yield was records?® in the rice
cro;p following cowpes, avd tha lowest in that ‘ollowine
velvet tean, o, plication of 1G0H ¢f the recc v aonded Spse of
Loresulted in signilicant incrzaese in the streow yis'd., Ihis
rmay be fue o the inerenged wvesetative orowth CF the ) lants,
wnich is avident frov tre increased el ht ¢f the larts on

arplicasticn of 1000 ¥ (Table 13),
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S rreeceding le ure ore; s tat ne effect on the straw
yield o the rice crop, iecge, & lication ¢! an ingr ~zed
“ogn of & could Bring avout siond decant increcse i the
straw yield, The increased avellabllity of & onm & 7 licstion

¢t the £ull ¥ doge must have resulted in hetter uitaks of W

ansd oore vigoroug growth, s incresged straw yiold,

4.6.4. k:':? - X

<he rain-gtraw rotioc was si i decantly »ffocted by
the preceding lajume orols, with ths welvat bean ors o7 ~lot
recceling the ki hest ratio, an® that fellowins fallow
recoriing the lowest (Table 37), Liitrogen a2 :lication had no

giinificant «ifect on thse Ccrain-straw ratio,

The hizh crain-strew ratlo after velvet Loan is Tue to
ths filoh geain yield which was reecoried in ¢he crop followinn
velvat bean, Both the grain yiel'd ard the strow yleld
fncreased with agylicatlion ¢f 1004 of the 2 Jose, and so the

arainestrasw ratio was not significantly obon ad Pug 2o N

arlicaetion,

Arong the various folder lejune - ries crorpine

sejuences, the hithest tobta) net income was chtained fre eha
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sanpharperics croppin - secuence (2:,15%597/ha) vien rice
recoived T80 N, and 1,18%7/Ma when rice reecei ad 1000 b
{iable 385, T next highect net ircume was cbtaine’ from
cowen=vice cre o ins seusnce (R,762,32/ha when rice received
755 b, and 5.1066,77/ha when vice recsiv. 1004 L, Block
cesmerice croprins se uence in which rice recaived 100% B
rreorded a total net income o 10331,99/ha, whiile rice Teoane
rice cro.;in . seruence (wWith rice reczivin~ 100% H) recoried
& e lli 3l total saving of M,64,30/ha. A1 other oro pin
se. uoncag roonried a loss, with the hi Yeet loss roing froo

velvet bean-rice with rice receiving 7585k U (5,1311,2%ha!,

£¢)lowad by fallowerice with rice receivirg 755 ! (13,1713.95/hai .

shen the net incere from the rice erop alone was
considerasd, the hionest return was recordesd aftay velvat hean,
v en rice received the 'l recosended U ddoge (+,21%,04/M:7,
“cllowed? by the cron after cowpea which received 1000
(e42,77/ha; . Rice after sannhery with the covplete & fcse
reccrlod @ net incons ©F Le233,47/hs., Invaristly (evcert
the rice ero, fellow!n' cowpaa), all coses Fere rice receivsd
enly 78% of tie rocore ndad b Jose rejistared g less.  Sven
when rice reeceivad 10C. of the reuormernded ¥ “ore, lussos
waorae recorded Ly the rics ervis foll wing soys bLoar, rige besn
and fallow. &nen e nst inCome frorw the fudder laneos alone

wzs eonzidars?, e vard wn was fror sannher; {0 ,1624/ha),

£0llowed Ly cowpea (T.€624/NMal, bBlnct orar (,112/ha) -nd



Table 33. k—mnwica of fodder le*;\me‘ - ric-a cror. ;dm‘i} Mm"ﬂﬂ o
::-.,-‘:?éE_“f cultivation Returns per
= tice - income from Incore fro Net income ruree
Fodder e oo o 2 o :
legumes 78% K 100% 2 lagunes rice (v./ba) Gzu/he) iﬂv?ﬁt?d
(&z) (ﬁzl (2s./ha) )
%1.2920/ha 12,4850/ Mha 2:.4950/ ha Sanphemp 3 4144 Ll ﬁx T 4823.36 1597.36 1.22
(ry) %, 1 5183.47 1857.47 1.2%
-mi{a bezn 3 1952 2?2 iii-‘l s £565.6C 252 .40 c.28
N, @ 4760.18 «757.02 6.90
Rice bean 8 2558 Ly ¥, 1 4661.20 -120,.80 0.98
(1.4) R, & 4eee.30 €.30 1.00
Valvet bean 1 1492 Ld ﬁ'l st £5%66,.75 -31311.2% G022
(ry) Ny 1+ 5768.86 -212.16 0.97
(1g) 5, + 5392.77 1066.77 1.14
Black qram s 2632 Le, :il T 457%,.52 -162.48 c.98
(L) B, 1 5169.99 331.99 1.04
Fallow () 114) Foyy, 3 3836,02 -1013.98 0.79
?.'32 s A4227.36 «772.64 0.8

- an

60T
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rice bzan (.f5/ha). Joya bran snd velvet bean recoried

losses of . ,0€8/ha and :,1028/ha ros;ectively,

v though the resifunl effect of velvet bean
greastly inocreasod the income from the followin: ric» aror
recaiving 1500 N, tecause ¢f the low foider ield, ths nat

*

income wag low, wannher D, on Yo othay tand, rofuced lzrae

e

guentities ¢f green matter an” its regidual effect waus n an
g1 niliceme in dncrensing tre graldne visld of e suceceeding
rice erc. and toat the bl ezt total nob returns were obtsined

frow the gsannhe rerios cropning ssuence,

4,7.2. Botugng ; ~r ruone invested

-

ihe returns ;er rupee invaested (Table 32) pew- -2l t at
a8 in the case of totel net incore, ti sannhe perice cro, pinc
ve enee recorded the hivtest returns (R:,1.22 204 1,.,2% for
7% 1 and 100K U respsctively), followed by cowneaerice
cro: [ in generee (1,1,10 and 5,1,14 for 75% 50 and 1008
res activelyl. Lreept for the rice crop follawins velvet besn
andt rece ving 785 D which reocorded a return of %:,0.82 per
rujee investa?, oo lcwest oins er rupee invested wore
recirlad by the croy after fallow (8,0,79 and ©,0.8% for 75:
eooand 100% 0 regrec ively. This wes in gpdte 0f the fant that

e coot of oy iivotion was mueh less for €9 monocrc: ing

sys8ter thar for the Souble cre)ping: systor. This intlcostes
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that tre production potertial of » rice crc: taven sftrry
£21%w i3 much legs than that of one Tallcwing loequemes, and

it i3 zlways better to have a leoume (recedin: rica than to
leave the Jand fpllow., The results indicate that considering
both the legurme “odder yiel? and the grein 2nd straw yields of
rice, tie best leguwe to be yrown in rice fa’lows is sennhem,
fcllownd by cowiez. Velvet been, ticunh it siarificantly
increascs the grain yield of the sueceedinc rice crop, is
infericr t~ sannherp an® cowpea beciuse of its corparitively

low fodder ; reductiorn  otential,.

in 211 Y & ceses, *he toctal net ircrue ard the returns
per rupee invested were L1 her when 1000 ¥ wss arulie” than
whar 755 N was 7 - lied, owvever, excent in ti. oass of
velvet bean, o rice orers following lemmaes and peosivies
orly 754 N recorled hi her total nst incore an’ returns rorp
rupee invested thar the rice crep taten after fallow ar”

which received tia total recorrendesd 1 Fose,
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5. wibﬁ-?'c*f‘iy

an investiqation on ®"Fotential an? prospocts oFf
toddey laowwnes In rice fallows®™ wias undertsken 2t the
Agricultural Ressarch station, Mannuthy in the thipr? crop
season of 198%5.'88 nnt tha first cro. seascon of 19R€6-'07,
The major chiectives ¢f the investigation wers to svnluate
thie relative rerformarce of fodder lejures in rice Yallows,
and to £ind out the residual efiect ¢f the legumes and
subseouent nitrooan eccnomy in kharif rice. The expoarirent
also aimed to ascertain the hygiecs?! and clerlcal ¢hanne
in the soi] brought about by fodder logumes and tinirp effact

o the surCesding rice Cror.

-

The experirent was laid out in a split 1ot Je 1
witi siy fodder lecures (g2annhem:, soya bean, rice bean,
velvet bezn, cow;en ard blagtk grari ant a follow as © ain 1ot
trezt ents an? twe levels ¢f N, 7C kg/ha and 52.% ko/ha
(1604 and 75, i the reco vendad dose) which wers & lied
te rice in xbarif as subeplot treatrents, The results

outalned are swwarized bhelow,

1. aruns the 21 fprent fodder leooures, caxirum nurber of

nodgles por vlent wag recorded in velvet boon.

2, Paxirw fodder yisld (21 /hal was cbtalnet fron s-nnner;,



3.

4.

w @

11,

12.
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dacreage In bulk density om? an {ncresos in 0 woter

stal e acrresstes were chgerve? in all the trect snts,

el

pe reg ric

@
4

The hi nmst organic carton contert in anid
afteor Cow; en,

~
s

Tra totg) § € ntert tha §041 was raxdcwr oftsr cow e
357 aval’atle U ¢ mtont wag sore atior velwvet basr,

rere wag nc crange in tne total | conternt in sci® afteor
le-ues, wwever, t.e aveilable ¢ corntent & owe’ a5»
incrmase =n? wags caxirum after sannher; in t'e to; L-10 om

8211 layer,

The total soil ¢ contert was not seen Inilus ced by 1o ue
oo tivatione wontrary to this, e cyxilaile o oortort in
8¢l wos reduced 2ftar leoumes, exce; t ir ¥~ onze of

black yrae,
clant fel Lt rf pice increased after legures,

Ao g8irndficent incressze in the H Content ard L urtale 7
rice wra noticed with a, ;licaticn of & at 70 ¥/ a,

The « grrtant pord o urtakre of rice incrorpae? Wit dwmeryense
ir » a plication,

i hoegt thousand raie weioht was recor’s? pfter orwies,
Inerecsges o a2 licsticn gsignificartiy incresser’ the

thousend craln wel hit,
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13, he £311122 crain ;ercent&ﬁ@ wag maxirw after walv t Loosn,

14, Applicatier of N at 70 kgkha sigmificantly increxge? e

ercentace of £illsd grain.

18, ite hi est agrain yield wns recorded oftor welvat benr,

f2llowed by sannbery an’d cowpea.
i

16, incraeas»® a; licotion of ﬁ resulted in s si nificant
increase ir crain yield,

17. Se hi rest net incore wap obtaine? fro * ' ~ ssanher; =
rice croipin: s - once, khe lowest income won peceor s?

ir *he velvet beanerice orop cro . pin se - cerce,

17, T

-

he hiotost returns jer rupee investe” wers obtzined

when rlce was cultivate? pfter sacnher;,
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