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INIRODUCTION

Faploce, (Manihot esculentp Craniz.) is widely used

as o supploment to rico or even oxzclusively replaces 4%
in the diet of o lorgo sectlon of the peorle of Keralas
It is one of the most important food crops of the troples
and hac beon deseribed an the Ytropleal ateff of 1ifeY,
{Schery, 1947)e Herele Stote accounts for B0 per cont of
the area undier taplosga in India,

There has becn o tyenendous increase in the
cultivation and production of taploce in the past three
decndoss This incrence has oecurred vory largely thwouch
the inltiative of subsistence formers, as the crop has many
advanteges for the small farmers. It is high yieldine,
sdepiable to poor or exhausted soils, relatively free of
posts end discases, reliable as a food producer, drought
resistent, nceds the use of only stciis for planting
pateriels, and above all gives an exfreaely high return of
£o0d por v:xnit ol onergy input in its cultivation, This last
factor 1s of prime lmportance to the cubsistencs farmer
who hoo nelther tho aceess to mechoniced implements nor to
draught animel pouor, Further mere, even in thosce araas
where taploca is pot & popular food, staggercd hervesting
from slightly fmanturc to mature stage over a period of two
' months uwouslly enatles the subsistonce farmer to tide over

the lean months, It s often plonted cs a recowe against



femine on account of ito great relisbllity, (Cock and
Howeler, 1978)«

Fortilizer ndtyogen constitutos on important and
¢costly input in crop productions In the developing tropical
ond subtropicel countyies vhers the oll crisis isc acute,
high costs of fertilizor nitrogen precludes $ts5 use or
substanticlliy reduces its applications

Tapioca 15 universally considered ac en crosion
permitiing crone It 48 therefors egsential to develop a
uell plenncd cropping system which include intereropping
of loguncs 80 as to swyply part of the nitrogen nceds, ond
for their pooslble effect in improving soll productivity
by proventing soil erosions

Livestock forus the buckebonc of Indien agriculiura.
Reoring livestock with nutpitious and bolonced feed 43 a
major probleme. As for ag the stete is concerned the
availability of lond for pure culiure of forage is very
1imitcd, Incorporation of forsge crups along with tho exdsting
food ond plontation crops is the solution for this.

Irazilian lucerne, Stylosombthes suisnensis 45 a
loguminons fodder-cunecover crop which was introduced into
our state during this decode by the Kerala Livestock
Davelopmont and ME1k layketing Boards It 18 found %o bo the
best and nost pronising type of cover crop {Bourke, 1975.,



Lal et ale, 1979), Its sultability for growing under the
oagroclimatic conditions of this vegion has been well
optablished, (Anon. 1980). It 1o estimated that the
nitrogon contribution of stylosunthes by symbiotic fixotion
to be equivalent to 20 kg urea per hectare (Nitics 1978).

Intorcropping, thoet 1o growing iwo or more Crops
sinvlioneously on tha same £ield, is the nain erop production
systen in subsistence agrieulture (Willey, 1979). Beitor
use of rocources ehove ond below the soll surfoce results
in a grester combined orop yield than whoen the crops are
grown in two monoculiurg plots, (Andrews, 19723 Osiru and
Yilley, 1972: Villey ond Osiru, 19723 Remisen, 1978; Flchor,
1979)s Besides thio, intoreropping and mixed cropping
reduces soll losses and in this way helps to maintoin the
g0il in good consdtion (Ives, 1951).

At prosent the area under tapioca cultlvation in
Kerala comos ko about 2,88 lokh hectares ulth sn anmual
production of crownd 42 lakh tonnes, Of this more than
50 per cent of the avea 1p confined to the eantern hilly
tract of tho states Ihe mean punual raln fell of about
2000 to 3200 mn reeeived in the stute ic sprecd over oin
to seven wonths of the yeore Since cultivation hes to bhe
dene wostly on these slopy ercus, the sitwation hao
egsravobed end the woret form of sell erosion Lo sten in

thess areas.
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Teplocn i vounlly planted with tho onset of monsoon
in JunceJuly or SeplenboreOotobore Genorally tho seil is
lsosened and 4o heoped to onall mounds or ridges and taploca
ecotts are plantod on these. As g result of this during the
ratny perdeds substontiel omount of loose soil that is
heoped up 4o ua\shed dowte Its wide spacing mod slow
initiad growth, lesves conaiderable aroa unutilized during
the early pert of the crop growth and L1z subjected to
gevero erosion huzands, 8o 1t becomes highly necessary
that the land bebueen mounds oy ridzes, thot are left bare,
should be protected with come kind of cover orop oo as o
prevent or reduse the rum off and soil losg,

Prelininery obsorvablional stwdies oonducted ot
Yellayoni ond alse in fLoruers flields have proved the
possibility of growing stylosonthes as intererop in
taninca £iclds. Bub detailed information on the efficicmey
of stylosonthes in reducing the soil and nutrdent loss
srom toploca plots and thercby improving the soil produstivity
hos not beon worked oute ¥With this back ground the prescont
investigation was undordahken dth the following objcotives.

1s [Lffeot of otylosonthos, in reducing tho
nitrogenous fortilizor domo of toplocn vhen growa s
intorerope
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2. [fgect of intercropping toplocs vith stylosonthes
on the totel cdible focd meteriels produced for humen and
cundal congumption; and

3¢ The cfficisncy of siylosonthies in provonting
the eroplon from taploca plots vhen cwlbtlvated along slopy

LIradBe
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REVIEW OF LITERATURE

Tapicca con be considercd as an efiiclent utiliser
of plent food clements, whon groun &s & monocrep or in
assoclotion with: othor cropse. Agronomic practices other
than monuring also assume importanca in toploca culture
becouse $he problen in toploca nutrition is not only to
replenish the sodl of 2ts nutriont losses consequont on
crop removald but alen o bulld up the fertility status to
& hirher lovel and increace the efficiconey of utilization
of edded nutriconts,

Tapioca tonds to cnhance erosion and hence nubrient
lonse S0 the observed deoline in aoil feriility nay he due
%0 nutrient losc by grosion ags well as by crop remaval,
Intercropping praciice with legumes can be considered as a
noans of overcoming these problems. 7The performance of
different legunivous interercpn vith tapiocn has boon
studied but thelr effectiveoncos in cconomising the nitrogen
dose for tapioca ond in conserving the soil hes not been
ptudleds Regenrch works on those lines and related topies
arc reviewed hevewiths Similor works on closely rolated
topics arc alse incovporated in the review,vhoraover
information en Lthe ebove line la rother meagre,
4e  LXfect of fertllicvers on growth, yicld and quelity of

tapioca.

Rityrogen 1s assoeisted wlth vigorous vegetative growvth,
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tho supply of which io controlled by man., Differential
response of taploca to nitrogen had boon observed in
pany experiments conducted in India ond abroad,.

Onec cetabliched eassava resists drought and bas
o remarkable copacity to extract nutrients (De gous, 1967).
Nijholt (1935) obscrved that the absorption of nutrients
durdng the growth was feirly repulor and tool ploce
vithout interruption excupt in cass of nitrogen, This hos
been aviributed to ihe losn of nitrogen Ain abscissed
leaves. At oo carly stoge of growth the aboorption of
nurrients took place gonmewhot rapldly, than ot the

fornetion of dry maiter.

According to Jacoby (1965) with its well develoned
root system ¢asgave extracts lovge cnountes of soll nutrionts
gspeclally those located doep in tho soil which oxe

unavailable,
as, Growth cheractsra.

Doop {1937) rcjorited thet nitrogon fertilivation had
rno effect on grovth end yield anc that it nay even be
detrimontol when 1t Ainterfercs with the upbake of soil P,
It hao boon roported that respeonses to nitrogen fertilizers
were obeerved only when soll orgonic mattor conbtont was
leos then one per cont (Aron., 1968).



(=2}

Forno {1977) fourd that cassava was not bobtier than
most of tho othor crops in the sblllty to take up nitrogoen
fron low nitrote or smmonium copcentration. Even when
cagsava grovth was greatly rotarded by low nitrogen supply,
sovere deficicncy symptoms did mot develops The abillty
of cospava to grow betier thon most creops on low Lertility
soile 1s duo &n pavs to fvp superdor avllity te rogulate
its prowih rate accarding 40 the rafe of mubrlent aupply.

Acosta and Finto {1978) corcluded that thore was no
ddrect relatlionship bebween forsilizer epplication and plant
heighd or nunber of rooto per plant.

By raising the nitrogon levels for tapioca [lavolta
ot al. (1955) found that the welght of shoots ond reots
increased, HKrochmal apd Sumuel (9970) in en axperirent
1o detormine tho effoct of dlfferent levels of N, P ond K
in o nuirient golution rovealed that high levels of

nitrogen increased top growth but reduced root growbthe

A bigh rate of nlivogen tended vo incrense i welght
of stem and leaves, total dry wolght, topfroot rodle and
plent height. At o low rate of nitrosen the topfroot
ratio and the plant helght did not Ingroase, but atem
and lead welght and totol dry usight tended to be higher
than in unfertilized plots (ChooeSomuts 1974}



According o Lox ot al. (1975) tho top growth responded
gtrongly end root grovth moderately to agplied nifrogen.
Npongd (1976) reported thet plant hoipght, leaf number, leaf
areq, leaf arca duration ond leaf size were increesed by
N, K, g and Ss High rotes of fertilization however oay
lead to oxcesaive top growth and algo result in a4 decyeose
in hawvest index, indicating thot proportionstoly less dry
neitor produced 4p tronspocted to the rootn (CIAT 1977, 1978).

PLilai and Ceorge (1978) congcluded that tho opplication
of N and K increased the plant helght ond welght. In case
of total numboy of loaves produced por plant Prablokor cb al.
{1975 o) found ithat the treatments which had nitrogen as
one of the nmubrients produced highor muader of leaves per
plent, alsu tae Daximes plant height vas recordel for MNFR +
FV treataont.

In an oxpordmens, Ramanujon and in-:‘iim {1979) fourd
that the treatmonts hoyond 100 kg lif/ha. did rot change
oipificantly the heipghi of plants in taploca, Litregen
slenificently affccts the leaf prowth (pumber of loaves
produced per plant) upbo 150 kg H/hs lovel, The average
leaf odze was less wwer no nitrogen plot. The plont growth
was hipb under high levelo of nitrogen applications

Asokan ot ole {1930) roportcd thot the applicatien
of nitrogen increases the canopy weight per plant. Ilagelhfes
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and Avevedo (1980) c=lso reported thet spplication of
fartilizers Arcreosed the yield cof serliel parts and bubors.

The leafd charuohers are itportont Loctors contribnting
to yiold in cascavn (Singh end Nalw, 1971). Bernuy (1979)
obeerved thet durdng the first five wmonths there wos o slow
grovih of tae icof aven, Fron the f1fth angd gixth month
there ves poarked incroase oquad 0 7645 per canv of tho
moxioen teaf? aren, Moximms leaf area index was O.5 obsorved

five months after plantinge

Accerding to the results obkaimed by Cock (1975)
cassave has an opiiouz leaf arces indeX 0f 2.5 10 345 and
high retces of fopidlizotion may Zead to excessive top growth

and o leafl erea index of more then foure

Callegor (19756) reported that casmava in moneculiura
reached 1% peak leaf area produciion bofore any of the
cropping oystoms frded. Fowevar 4% cheod leavos sconsr thon
in the other sysdem, %uo highoest lenf arce indexz moasuved
for gaesovn wRe 1544 for soncerep ot the are 0f six months.
Jre loaf asca lnfex foy omgsavae okoved a progvescive lent
area incrense vulo &l moniho, wien tho ldead crea bogem
4o dinlalsh.

Ropenujan end Indirae {99720 obsorved thet lenf aren
wes higidy influenced by nitrogen upbo 150 kg Nihae The
mogdmim value of 1saf cros Indor was recorded botween third



and sixth month stage of the Crops
be Yicld and yield attributed,

¥ith respect to fertilization on yield end yicld
attrdbutes of tapioca both positive ond megative reoults
have been obtained due to the varying effect of nlirosens

vhen ¢ascavo wos growa 86 8 ponocrop Groeenstroet ond
Lembourne {1933) ciowsd thet thove was ineieased yleld with
foytilizobion and ne aipn of decline in yleld uag obtalneds
De gous {1967) found that in high nltrogen plois cussava
produced peny tubers. ITherc was only cslignt lnorsases in
reot yleld with high rotes of nitrogen in arecs wierce the

orgenic matter convent is more than eone por cent (Anon.s 1960).

Chew (1970) reported that N, P and K each resulted
in yield increoaseas A strong linear rosponse of 23 per
cent vapg obtained for nitrogon, P oand ¥ intepacted with
{1 enhoneing the regponse to it,

On on uxddsturbel (unplowed) silt loam fovest
pavenna Ochronol, Tekyi (1572) obsarzved that I and line
hod 1ictle offect on cassova yields but H ond P used as
basal dvensing incrcased yiclds by 40.7 per cent.

According to Mohonlomar end Mondal (4977) tho yicld

and nunber of thickened yools per plont incrcased with

increased nitvogen fertilization, Obigbesan ot als (1977)



recorded & cignificant increase in yleld by the application
of N and Pe

In on experiment the treatzent cembination of FYII +
NEK vag found to ba cignificantly suporior/to all other
treatnents with respect to tuber yield per hoctares Avong
the individual nutricnts niirogen wes found to be suporior
which roglater ignificcmtls‘/ hipghor tuber yield per hoctare
as eompared to Y1 slone apd control dreatments. With regard
to mumber of tubers per plant, ticatnent combinatlon with
FYM resulted in merkedly highor tuber nunber per plant ulen
compared to thoso treatment without tho conbinetion of I'YH
(Pravhokar ct al., 1979).

feckan ot ale (1980) recorded increases in tuber
yield with highor lovels of nitrogon.

Vijoyen and Atyer (1969) reported thot an increaso
of nitrogen from O to 75 kg/ha increcsed the number of
tubors but further increages in nitrogen decreases thiag
nunbor, The mutrdent trecinments hed no significuni effoct
on the percontage of edible portion of the tubera.

Ratonanuitul (1976) notod thot there was response and
yield increased as the nitrogen fertilizer application
incroased. Higheost yvield was obtalned ot 150 kg N/hae
Above this,yleld decreases were noteds Application of
N and P ot above 50 kg Aincreased the frosh welght of
stems but not of roots.



$Llei end Ceorge (1979) concluged that the tuber
vicld was sipnificontly increased by avplication of N, Py K
and Ca and by combincd N and X, Application of rnitrogen
increcsed tuber yilelds -~ mmber of tubers per plunt
inerepecd with Ancreasing levels of N, K and Ca aspllcation.
The emplication of nitrogoem decrecsed the edible portion
of the tuber signizicontlye

Avcording to Remomujom ond Indira (1979) the tubcr
vield and buber nunber were incrensed signifleontily by
nitrogen applicetion, Beyond 180 kg level nitrogen haas
littlie affect on tuher yicld and tuber number,

Contyzyy to the siwvo obuervatlons ond reports
Keochoel and Semuel (19707 noticed wio tuber foruation uith
nitrogen and low phosphorus  and potascivn lovelse Iiigh
nitrogen levels roduged tuber growth per plot by 41 per cent,
Thay also observed that greater tuber production wan
assocdated with 2 141 top to tuber ratio.

Comez ot ol. {1973) in thelr studics with 4, P and K
in oxigols in Bohfn concluded thot nitromen fertilization
hed no effcet on yiold. A similar result was obtained for
CheowSamut (1974) in which he roporded that fertilizer
appiicotion did not increose fresh or dry weight of the
roots. Bornuy (1975) also noticcd no sipnificant difforencos
in vleld between the different rotes of nitrogen fertilizers,



Ocleligle (1975) elso rovorted that tuber yleld was not
affocted by fertillzer rotess

Gemez and owslor (1960) from the rescarch carried out
has concluded thet althoush nitrogen upltakke by cascova is
high, 1%t deces not clueys result in ylold increases.

Romonathan et ale. (1980) also noted no sipgnificont
influence by applicaticn of nitrogen at higher levels on the
frosh tubor yicld, clthoush there was o mmerical increace
in yleid.

¥icld doproscions were noted by Ngonsl (1976) at
high rates of Fortilization ond these yleld depressions vere
directly rolabed to depresaions in T or total fresh veight

production,

F41lol and Georsze (1978) nlso vecorded e positive
correlation betwoon a tuboer yleld and the aumber of tubors
per plant and betwoon waight of above ground ports ond

amount of branching,
e Supdity aspocts.

There mre contradicting reports regarding the effcct
of fertilizers on sturch, HCN, crude protein content of
tubers and also dry metter content of tubers,

1) Storchs
Holavolta ot al, (19538) reported that by raising the
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pitrogen levels, the starch contentbf the roots fell from
32 to 24 per cent, orkd thot the increase in roolt yleld did
not compensate Ffor such a drops Jacob and Usxkull {1966)
noted that wnen K content 1o low the starch content ic low
and Do geus (1967) obtained = decrease in starch:protein
ratio by increasing sitrogen levels,

Vijayon and Alysr (1959) concluded that stareh
content of tuvers increcsed with en inerpane of nitregon
upto 75 zgfha but decrcascd with Lurther incroases in
nitrogen.

dong {1977) found ftheat thore was little influcnce
of nanusdng on the percontege of dry zalier ond heuce it
follows thalb tho perceatoge of gharch decs not cheonge much
eltuor, 4 regular correiction was found botvesn percentage

of dry metter and percentage of otarch.

Pillod ond Ceorge (1976) rocorded slgnificent influence
on starck content by increoased NFR appllcotion, bub
Aomanathan et ale (1980) nobted ihe same result vith only
K opplication.

ii) Hydrocyenic ccid comtent.

Pith rvegerd to HOCN content of tubere there are varying
roports. Lhen K appliccuion wvas lov Jaceb ard Ueshull (1966)
neticed high HON eontomt in bubers. According to Vidayan
and river (1969) the HCN coutont is Increased with

increaaes in nitrogen epplicetion. Kurien of al. (1976)



found that application of nitrogen ond NP incrensed HCN
contont bup K alone and in combination with K ond or P
decrcoped 1t. Application of FYil nccording o fthuswamy
et ale (1976) mariedly decreaged (O contant ef tubeXc,
Kailasen ot al. {1977) end Cblobesss et ol.(1977) recorded
no significont effect on BCH cemtont of tubers with
fortilizer applicotion. Provhaiar ¢t cle (1979 a) yeported
that HCB content of tubers were fownd £0 Increose when N

or FYii clone or in combination vers oppldod,
431) Crule protein content.

The crude protein of tubers Increcged vith an Incrcase
in nitrogen application (Vijayen ant Adyer, 19893 2i1lal
and George, 1978) and the extent of increase was about
50 per eent when sighor doges were glven {(llalavoitn et al.
1955}

iv) Dbry metter contont of Tuber,

Oelsliglo (4975) observed that tuber dry matter
accumulotion was cost rapid in nineth and tenth month
of growths Doth Prabhaker ot aie (4979 a) and Repanujem
and Indire {1979) coneciuded that there was no maried
differcncgr among different nutriont ccnbinotions and
nitrogon fertilization respectively om the dry matter

conbent of tubors.
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2, Effoot of fertilizers on growth end yield of stylosanthes.

Stylosanthes guianensie 15 a potantially velusble foroge
crop for the lov fordiliity ultleols of the mmid reglona
(Vélez Somtingo of als, 1981) and was found to be more
persistent and high in leaf yicld (David Lamboll, 1982),

It was foundho ko thoe nost ouitable legume vhich
renained creer and roteined ltg leal further into the dry
seacony tolerated 20id nnd phosphorvs deficlent solls
{Savory snd Thomns, 1977)s Pure stend of Stvlosenthes
mtanensis shoved oxecllent poerformance and was found to
be suiteble for caudp (Van Rensburg, 1969)s Stylosanthog
galaneneln ove Schoeficld was found 4o be ouitable and host

erroct type of cover crop (Bourke, 19753 Okigbo and Lal,
1977 Lal 1979)«

Teward (4968) noted o rother orretic effect with PR
and NPK feortilizers cnd found thet in goneral NFK fertilizers
hag no effoct on the yield of Stvlosonthes gracilis in pure
gtand,

Actexding to Feyeni et als (1570) the dry matier yicld
of Stvlosunties mpacilis vac generalldy not affectcd by

nitrogen levels or goil Lyposs

Wondt (1970) reporicd increaced yields with P, £ and 3.
Olgsn and Moa {1971} concluded that phosphate fertilizer

accelorsted the rate of ectoblishiiont of the legumes and



18

significantly Increased thelr dry matter production.

Bruce (1972) recorded incressed yield by application
of super phosphates

Joneo (1974) recorded increased height of Stylosonthes
gracilis with incressing dose of phosphorus fortilizer,

Hufendaedaa (1976) recorded ingreage in horboge dry
ratter yield, digestable dry natter and crude protein with
increase in harvest intervals in Styleoganthes gracilis ove
Schoeficld.

Hariysppan (1978) oboerved thet increasing the
phosphorus fertilizor dozc increased the helght, leafigten
ratio and grecn matter yicld of gtylosanthes gracilis,

Lekha Spreckantan (1989) roported significant increace
in plent hoight, greon and dry metter yields, leafistem
ratio and sprecd with nigh doses of phogplorus fertilizers.

3. Effect of stylosanthes on goil fertility.

Aceording to Fayeni ot al. (1970) %he nodule number
of the lepumes cigndficantly decreased with Increased nitrogen
leveiss The nitrogen fixction consistently dcercased with
incrensed nitrogen lovols, The legixies £ized more ritrogen
in sardy loom than in loamy sand soils.

Wendt (1970) found that nitrogen fixation wao
stimuloted by P end S. Bruce {1972) failled to detect any
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increape in total soil nitrogen es a regult of fertilizer
treatucnts

Significant differcnce for available N, P erd K as
wall as for Catlion exchange capucity of the soil was noted
vhen grown with stylosanthes (Druce, 19743 Singh and Singh,
1975)+

Gildard and Edye (1979) reported o sipnificant inercage
in soll nitrogen when grown with atylosanthes but noted a
decrease in K content which was ascribed to on Increased
uptake of X by pasture.

There vas significent increase in coil nitrogen
content, and catlon exchange capaclty alsoe showed a simller
trend (Lai, 1979).

4, Effect of intercropping on growth, yleld and quelity
of teploca.

The practlce of intororopping in taploca hag heen
reported from olmost ell taploca growing centres in the
worlde Probably the first rogort regarding this was from
Brazil as early ac 1935, {Fercus, 1535).

Taploca is Lfreguently intercropped with malze, coumon
beans {Krantz, 197435 CIAT, 19753 Tobon et al., 1975) yans
(CATLR, 1978) potatoss, tomatoes and sevoral othor specles
according to traditionsl proaotlices bosed on iittle undorstosd
agrenenic oriterda (CIAT, 1976).
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Both harmful and beneficial effeots of intercropping
hove beon roporied by pevarsl yoriors, In o triel Singh
and Momdel {1970) rovealed that horsegran ond sesomum a6

tererops reduced tho tuber yleld of cassava, It hao beon
noted in oases yhen intercropped with maize ond soybean,
the yield of cagsava was 50 per cent less than those of
the monserop (C1AT, 19710y

z\ccord:;.ng '{::7 I;ahe.mmar and Nirdchi (1973) when toploca
vas intereropped with cowpean, sunflouver, green grem, soyboon,
groundout and maize the yicld of pure crop of toploca was
Found to bo significantly hipher than intoreropped oned.

Deeratikasizorn end Wickuen (1977) noted a decreace
in cansave yield vhen ovor sowm with stylos Uhen cassava
wag Intercropped withh dush bean, the ylclds wore lowered
By 12 to 18 ver cent vhon compared o monoculture (Anon,
1978 ble Similayly hich viclds were obtaincd for cassavn
vithout any ¢ovar crop and caggeve ylolds wero deprassed
as the competition of the cover crop lucyeasod. Stylosonthes
fudonensdy  reduced cacsava ylelds beonuse of ibs strong
competition for water durdng the dry sogoon. Cascova
seldon bonefits dircetly fvom the preconse of cOVER Orops,
houvever the baneilts of the covor crups for cresion ond weed
control and cotablishment of a casch or pesture crop would
compansote the reduced caosava vield (Anon; 1978 ¢l
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Althoush intercropping has greotly iIncreaced the
combined yleld of both cropo, it seldom has a direct boneficiel
effect on cassove yields. Dopending upon competition from
intercrops the yield of cassova were depresced frem O te 50
por cent {[CIAT, 1978). Resulta of intercropping peanuts
ond mungbeans indicated that the root yiedd of cascava uns
lower for cassavafpeanut then for cassava monoculture
(Bonlaksup, 1978).

A comparisicn of cassava intereroppiog pabiern to sole
crop chasave showed a decyreass in the totel dry metter
production of reot nearly 7 t/ba for sole crop to 3.5 t/ha
when intorcropped with malze (Zandstra, 1578).

rrom an experiment to find cub the possibility of
relolng two intercrops Ain casnave during ito growth phose,
Prablakar e al.(1979 b) say that oll the inferercps hod
thely affset on the main crop which resulted in the reduction
of wuber yicld. %his reduction in yicld was aoscribed to
she oroes compotition in the cerlier provth staeges of
casgova which resulted in compuratively, lesscr nucbtor of

tubers per plrnt, es uoll ag reducing sizo of tubers.

% vas alco weticed shoy tho tuber yicold wan
significontly superlior whon casdove LAS Lroun as a pure erop
end intoverepping with any vegetable crop (Prabhokinr ob al,,
975 ¢) or pigoen pea (Prabhohkar, 1979) significantly
reduced yicid.



Shesla (1281) observed thot tuber yield, yield
attributes and total dry matter production of tapioca vere
roduccd by Antercropping wlih cowpea and growxinut,

Contrary to the above reports Singh ond Ifandel (1968)
obsarved thet inbereropping teploca with groundnut ald
not substentially affect the growth snd yield of toplocas
Singh ot al. (1968) reported that tuber yicld of toploca
was not affacted by iuntercropping with cowpen and growndnut,

According %o CIAT pepords (1975) the yleld of
cassava intorcroppod with elther malze or common beans are
sometioes aimilor to thome of the monocrops Growing of
groundnut and cowpon in betwecn teploca rows according to
Kotyol end Dutta (1976) 4ald nod affect the normel yicld
of the maln ST0p.

Nitiz and Sumatra (1976) observed that the root

lencth of cagsava inter sown with stylo wan 16.08 per cent
longer then that of cassava planted olone, but root number
ond clroumference vyore not significantly affocted. In the
capsova and gtylo treatment rept dry mabtor vas 1648 per cent
heavier tuan that of cacsava alone, Cassava trastod wlth

trogen fertillzers produced 21,00 per cent sorg roob
dry notter than in cassova + obylo treatnent., Cassava
4+ ohylo combined produce 180 per cent more top dry matier
than cassave olones

Lal ot al. (1977) reported thot stylocantheos



contributed to excellent cassava ylcld uihen prowa under no
tillege amopg the various gracses end leguninous cover
crops tried,

Fitis (1977) found tha% vhen sbylo woo grown as &
compandon ¢rop with teplogn, the dtaploca root and shoot
yields increased 0.39 and Cu.43 t */ha roopeetively.
ileagured in teras of protein, starch, HCH, the nutritive
volues of cangcave and stylocenthos vwere not significantly
affooted by thoe assoclations

Yhen climbing Lo were intercropped with cascava there
was o reduction in yiolds (&non, 1978 b).

Ramakrishea Bhat (1978} concluded that the tuber end
top yield of iaploca were not affoctod by growing proundnut,
gowpen, biochkgran and graen gram as intereroops. Tapioca
tuber dry matter content, percontoge starch combent and cyude
proteln content were increased by legmie intercropping.

From the emperiments condustied in Turrdalba, Ibrono
ond Hart (1978) found thobk none of the loguzes tried lovered
caosave ylalds when they were rolcod dwring tho lagh three
rontha of growth period of cancavi. torerepplng cassava
with styloszanthos increased the fuber vield of coosava bub
notive gragses decreased yield of tubor (Witis, 4978),

HNambiar ot al. (1979) noted an incvesse in cousava

yield uhen ahort duration orops werce relsed in the interspace



in cassava during early steges, irrccpective of the

intercropse

Mereno ard {leneses (1980) concludsd that cossava both
in monpouwlture end in asscelation uwlth beans presented o
sinllor yield, Vigrmmthoren {1080) recorded that growkh
and yield of tapleoce were not slgndficontly roduced by
groundnut intercropping.

Shoolo (1061) noted thab the gquality atiributes like
tuber dry matter, otarch, erwde ;rotein and HCM contont were

Improved by intorcropping.
Se SBffcet of logunes on intercropping system.

Experinents comducted all ovexr the werld revecl that
noot of the leguudnous crops coan be ralsed profitably as
intercrops and its combimatlon is alsgo helpiul in Loproving
goil fertility,.

In a legune intercropping, yiclda of eithor or both
of the eomponent crops have been lowered than in sole crops
end tnds is wbiributed to competitlion for nutricnts, wator,
1ipht or sprce (hurcz eb als, 1952; Pendlofon et al, 1963
Loyl, 1973).

Guljaev end Foncel (4962} foumd that growth of moizc
vag stimulated oy the secrction from rootoc of intercrop,

COWPERs
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An inecreage in ¢ercal yield when inteorcropped with
lemume hop alse been rocorded (Agboola and Foyemi, 19713
Koswens, et al., 1877) 4in uwhich cace the contributing foctor
has been assumed to bo the supply of blologlerlly fixed
nitrogen fren the legume (Agbaela wmd layeml, 1972) and
perhaps the influence of ridzospherc aicroflora (Keswand

t ale, 15770

Kanopatay (1974) reperted that tho fertilizer
requiranont nizht be reduced by sowlng legumincus crops in
ratation or during the cuzly oinges of prowth of the crops

ibe nitrogen contribution and mutrient competition
of the logumes were minimel {4non, 1978 ¢). Bub ¥iils
{1978) foumd that under sowlng cassavs with §tylosanthos
grienenels Increased the produstivity of lond aftes the
capsave by a focior of 7 to 13.

dnlewot et ole (4981) found $hat leguses increascd
nltrogen and phosphorus stobus of the soll compared with
cerend or follows IMedze following lepunes recovded incroases
in growkh, yleld attribuies, yleld ad nltrogen winke, The
vinter legumos reduced the nced for fertilizer mitrogen in
maize to the extont of 18 to 63 krofha compared vith cevenl
or follow.

Pigeon peo wvas Intereropped vith melze to siudy its
utility in ecenomizing nitresen for wolze, Aosulio indicote

toat plgeon pea incrensed the soil nitrogen contoat duc 4o
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the substantinl nodulation, but as an Intercyop did not
increase the yicld of raize ot any level of nitrogen
{Yadav, 1981).

B6e Effecot of styloescnthes on growkth and yleld of maln crop.

Shelton and Humohreys {1975) obnerved that the
crowbh and nitrogen yleld of Stylosonthes ruicnensis under
covn with uplend rico vere negetively rclated to levels of
uraa applloetions Stylo was initlelly dominated by rice
but explolted envirommental growth faoctors moro effcctively
in the latter port of the growlng seoscn, oaccentuating
conpetition for watcr and phosphorus. Oimultancous stylo
ond rice zowing rcduced rice grain :yield by 12 per cont,
the greatest reduction occurring at low levels of uren,
meinly duc Bo abortion of gpikelet after panicle exertion,

Accondins to Bemyona end Fdje (1976) under sowing
paize with stylosanthesind no significant effect on maize
yielda, but the dry matter yield of style vas significontly

reduced aom compured 1o pure stend.

Mtls ond Supetra (1976) found that the oot length
of caspave intersown with siylo was 16408 per cont lonrer
than that of cassave plonzed alone; but root number and
clreumference wore not significantiy afieccted. In the
cagsava and ovylo tructooent, rool dry meliur wus 16.8

per cent heaviler than that of cassovo elones Top dry motter
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yleld of style sown with oascava was 20.8 per cent lower
than stylo alone, In terna of livestock feed supply,

under sgouing cassava with stylo could produce five to aix
tona more feed dry mattor/befyr even though atyle growth
and yleld wepre depressed by the more competitive cassavi.

vhen stylo was over sour on cassava during the first
yeary results choed no responpe of cassava to fertilizer
grplication. The yield of ostyle tended %o be higher in
fersilized plots, houcver oversowing stylo resulted in a
decrease in cascovo yicld in both fertilized and wnfertilized
plois, (Deeratikasikorn and bickhem, 1977}

Rosslts of Lal et ol. (1977) reveal that stylosanthes
contributed to excellent cascava yields when grown under
no tillage. As a cooponion ¢rep stylo was beneficicl
bocause of the incrcased nitrogen supply for casgava
equivalant to sbout 20 kg urea per hectare. Uith P, K and
trace clement feritillzers, the nitrogen supplied by
astylocanties preached the equivelent of 160 kg wrea, In
association cascava gwot and root ylelds increased and
the nutrdtive values of cageava end gtylossniues were aot
slgnificantly affected (Nitis, 1977).

Stylosanthos gulegoncis reduced cacsava ylelds
bocauce of ite strong competitlon for naler during dry
pseanon (Anom, 1978 o). itlo {1978} obeorved thol soll
fertility is inportent in the root nodule nitrogen
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utilization by cussavaj decreasea in successive cassova/
stylo cropping con be minimised by fertilization. The
effect of nitrozen derived from the stylo root nodule
soemad to be gremtcr than tbad from urea. Under sowlng
casgava vith Stylosenthes gmulenensis inoreasced the
producsivity of land efter the cascave crop by a fector
of 7 %0 13 Tho carry over effcct of the companion
oropping increased the guality and quantity of livesgtock
fecd,y gove better vater and soil conservotion ornd nore
efficiont land utilization.

7. Effcct of fertilizers on intercropping system.

then tuo crops of dissimiler mutricnt requircnents
ave grown together it sometimes bocome eperatlonally
difficult to meet the nuirient neods of the two crops
simultaneously. A cercol/legune intercropping systen is
a cace in point vhore heavy nitrogen fortilizotion of the
corcal is often mot conducive to the grouth of the legunme
components {Rejut end Singh, 1978).

Vhen nmalze ves intercropped with cowpea, Bains (19061)
reported that the nitrogen dose couwld be reduced from
300 to 50 kg ammonium sulphote. Balne ot al. (1970) again
fourd thoat there wos no need of edddtionel fertilizers
for the chort duration intorcropo such &g mung, urd,
covpea etce vhen grown with suger cane. The intercrops
natored with the Lertillzers and irrigatlion applied to
the moin orops
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Mohankumar end Heishl (1973) found bhet appliéation
of fertilizers to both the main and intercrops produced
highor yiclds which was signiflcomtly superior to application
of feriilizers to mzin crop only.

Experiments comducted ot CIAT reoveal that smoll
amounts of nitrogen agpearcd to be optimcl both dor cossave
oot praduction ond grain legume production (CIAT, 1976).

In cassava=stylo intercropping system BEitis (1977)
found en increased nitrogen supply for cascave ogquivalent
to about 20 kg urea per hectare and with P, K and treoco
elemant fertilizer the nitrogen ousply reached 160 kg urea.

Ramakrdshno Dhot (91978) reporbed thot the intercrops
chould be fertilized seporately in oddition to the
fertilizotion of nmain crop of tanicca,

Sheela (1981) racommcnéed o copmon fertilizer dose
of 50t62,5162.5 end 93.79175193.75 kg of N, Paos ond K20/ha
for taploca~cowpez ond taplocesproundnut combinctlon
respectively to get moximum returno,

8, Effect of intercropping on fertility ctatus of soil,

It ig a well estaclished fect that legume intercfopping
in general iz beneficled for inmprovimg tho fertillty status
of tho cosl. It was resorted by fisra (1958) that blackgrem
vas grown in vardous ports of Indie with a viow to improve
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the fortility of he ssil, An increase in soll nitrogen
vercentoge wae recorded by Koregove (1964) by intercropping
Amorphonhailus comasoulistus with lequminous Cropse Singh
(1967) found thoi vhen groocn gran was grows ac an
intererop, 1t Acft behind o rogorve of nitrogen for the
use of the succeeding ordpe

Singh ot al. (1969) obsorved an iuprovenent in the
fertility status of Tthe soil when tapimca wvas latercropped
with groundnub and cowpea by way of orgonic mattor addition
to the so0ll.

Koss (1§76) propaged the roduction of nutrient
losses 6p one of the roacons for incrensed ylelds from
intererogped ploto. However rofuced sofl loszen may ot
affeet yicld of crops in the sune growing scascn, bul
will connerve soil ferdility in tho long oW

Revichondran (1976) and lorachen ot ol. (1977)
cbservad a glight increasc in soil nitrogen by intercropping
with legunes.

Remalriehna Bhat (1978) and Sheela (1581) found an
improvenent i1 the fertility ohtotus of coll due to
intorcroppiny; tapiccs vith legunes. iitis (1678) rccorded
an incrosse in productivity of lond by & faotor of
7 e 13 by undor sowing cascava with Stylesonthes pulonenpis.
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g, LEffoct of manacement on erosion, sodl loscs ond run off.

Ives (i951) recorded ‘that soil lesces froa plote
plented with cascava were 101 end 111 U/ha for 156 and 45
per cent slope plobn pespectively. Accerdingly tho plots
coverad with grosc shiowed zerd lecg. le atirlibuted the
hich losses for casgeava t0 the ewrly growbth stoge of cassava
ond to the fact that they hod been fresily cultivated just

hefora the storm.

Lilizon (1952) rose (1960) and Hudscen (1961) rocported
that energy of {alling raindrops 1s a significunt factoy
in crosion. Thus inLerception of high cnergy malndrops

by tone canopy can be an importent foctor in solld crosion,

The amount ef soil romoved during cach torrentiol
reinfall wvas onormous and might be anotiwer factor contributing
to the rapld decline of soil fortility. longsapan (1962)
ouggested that for growing cascava in sandy solle, measures
ghould e taken to prevent soll erosion and that oprganic

pavvres ba anplied as much es ls zconomically feasibla,

Complets removel of the native vegetation for commercial
cassave productlon elther as a sole crop or im assoclation
vith other crops oan aggravaie soil crosion (Moubbappa,

19733 Tourte and locmow, 1977: Lal, 1979).

G412 (1974) observed that tno most cerlous erosion wvas

under root cropa. Thore vas rather more run 0ff fream pasture



than fyom cereals, but the soil losg io lovers The run off

from reot erops was 400 timos that from forests.

Frola et al. (1975) found that run off and soil
loco were significantly redused under notursl covers. On
a volveniec peh goll with G0 por cont slope o cascava orop
doas 10 tonnes por hocware of soil in 28 monthe due to
groslon and that 30 per condk of the svil wee lost only

fiva days shorily after harvest (Cowez, 1975).

According to Jingh apd Verna (1975) water run off
ond s0il loas incroosed with fineness of scil texbture.
Cultivated lands had hicher intoke rates ond less poil
Ioas than dhe uneultivated ones., fun 0fF and soil lossas
increased wlith increase in the raingfall intonalbty. Loamy
sequds g2 Lo We rosistent to goil erosion at rainfall

intensities groater than & cmfbr.

Gee ot al, (1876) roporbed that mosizun eroaion
»otantial opours prior to and durin; the perded of
vegatation esgtabiiphment when the ground cover is sparce
or roneexlotents

Satural grass-londs, velch and oate-corn rotations
according to Mote (1576) save the ainimun soil erosion
logsere Itrongly ercded soils should b2 used only fop
nasturate

Pabat eb al, (1976} reported thet porennisl grasses



protcob che &0il from erosive asticn of water because of

theiy dense roob and top sl

sina et nle {1B77) comparaed tbe olfect of cascava
alone ond cageava end aoalre grown almuliancously on run off
end woil 2o:18.  The mean aoll loss was nlgher Jjor monoculture
or casgava when compared to melzeecasgeva mix,. Similorly
the peon vager sun off decrenged in caoze of malze + cassava
whe )l gospsied to mongcultures In gonexal soil loss and
wator mun off dearoasos exponentlally uith en increoce in

vegetative covers

Aceording to CIDIAT rejorts (1977) rorvalions that
reiuded cossave chowed igher oell lossces and pesn cnnual
™My off in dropical roplon of Asrico and Medapcscar. This
was probably duc o casa:sva)s delay in developivng au

cffcotive prowid COVODr.

Ll%z e% cl. €(1977) found thel crosion losscs in
~loto under novivo groasland ond cultivated pactures wore

Insignificont in comperison with that in the bare poil.

12l (1977) concluded that crops and soil monogement
gyotums that provided early pround cover comlrolied run off
ard erosion better thon those thot did nob. He alse found
thot sl croclon ard run oflf looses were less viith mined
crops thon with monoeulture, He poirted owt that soil

dopleting oropa grown with proper =oll conserving techniques
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could rosult in lese run off avdl soil logcsges then a soil

conserving crop crown without conservation practices,

tiorgen (1977) recorded orosion rates more them 2.5
t/hofyr on tare ground with o moximus velue of 1769 t/ha/yr
on & 11° glopa. A grass cover reduced the erosion raten
less than 2.4 and a woodlond cover %o less then 0.2 t/hofyr.
Host erosion took sdoce in Infrequent bubl moedorate storags.
S04l losses were reloted to the quentity of run off, the
detachment of s0il particles by rain drops and slope

ateepness,.

1t was obzerved thot plot under grass cover did not
permlt any run off ond any soll loes and hence nutrient
loss where gp cultivated falloy pove noximum run off, ooll
and nutrient loss (Anou, 1978 a),

Hong Ling (1978) showed that run off an: soll losg
on & soil of 10 por cent glope under matural cover, legumcg
anl bare soil uvore considerably roduced under noiurol cover

and lequnosa

Ling ah liong (1978) reported that sodl loss and »un
off wea higher in solls lefd bere. In creas sown with
legunes tho dlfference Inereaoing vwith time as tho leaf
cenopy developed. Loss from plots of legune were greater
than from plots ollovcd to catablich with natural cover at
£irst but beeane cquallylow as the cunopy developods
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Luis Calabuiz and Puerto liortin (1978) fourd thet
at the top of th> slope seveore erosion was asgocieted with
lzss soil mitrogon and orgende mattor levels ond gporsa
plant cover, Little eroslon occurrcd towarda the base of
tho slOpCe

According to Hesser (1978) the grans cover provided
best protection agrinst erosions. Zoro tilled plots cppeay
to be more liable to erosion than cultivated plots, seasonal

variations In soll surface roughnepg.

Covor chape or disteibution of intor cover ghope
appeored o be importont in affecting sediment losge Run off
volume was significantly reduced by high cover levels which
Lrotected the 50il from seelings The cover percentage vas
related to scdiment in surface run off by a porabolic
relationship (Singer ond Blockord, 1978).

Singh and Verma (1978) roported that soilc vith a
grags cover produced more rur off byt much less soll loss

per unit of run off than bare cultivated soils,

Sittibusaya ond Kurmarohdta (197€) noted that bosides
nutrient extraction by the erop, seil fertility mey decline
due to ercolone

Crop roesidues were shown to be importont in reducing
nodl loss (Griffin, 1979).

Jozafaciuk et al. (1979) found that tho qummiiiy of



8oil lost by srosion was proportional to the wolumo of
water f£iov in run off. Molst solls were more susceptidle
o watcr eroanlon than dry soils and loess cnd oilt soils
vare nore suscephtible thoan light corbonate loam arkl looso

sond colls.

A eignificent improvement in the phycical and chemical
charoctoristics of an alflsol under legume and £rass cover
was roported by Lal ct al. (1979) in Nigeries. Doth orgenie
nattor and nutrient levels were higher under sod because

of erosion control.

In o study Mighra et al. (1579) mode en attempt to
sive nuaericnl valucs of various vegetatlive covers in terus
of leaf area index and t5 relato the same with run off under
contrglled cituations. The run off varied from 74,5 per cent
to 2.7 per cont depending primorily on leaf evea index voluca,
The average run oSf in the best cover having leaf area index of
6.7 voried from tuwo te four por cents Tuls shous wide
possibilities of inecrcasing/decrensing water yield by
nanipulating plant cover complex.

¥oore et al. (1979) noted that run off and goil loas
were high from g eroding subszoil but low on a recently
ploughed and grassed oltes A heavily grezed but well grassced
site produced very high run ofi but lost 1little soll,

Berg ond Corter (1980) recorded o sediment loss ranging
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from 05 S0 141 t/ha from furrov erosion on irrigoted crop
land, They found thoet erccion inersased sharply on row

crooped flelds where slopes eceeded one por cents

Turgos {1980) suggested that in reglons of high
radnfzll intonsity, the coil suvfnee be kopt covered for as

lons; ao posalble.

Costin (1990) foundthet surfaco run off and goil
losscs were inversely yelated 3o cover, Cover values lose
taen 70 per cent vers csseclioted with some large inereases
in run off ornd coil logs yhereas at kigh cover values there
was relatlvely little reduction in run off and soil losso,
I'ogt soil loases uere cnell wien rvm off were leso than 15
per cont bub increascd ropldly with increesing run off, Lhen
the top goil is mostly wobt mum off uvere greater, reflecting
the ouch lower infiliration copeclties of the aubsell.

Soil losses uere related to runcff,

According to Do Coursey (1920) the row spacing, lond
slope ond tillage oporations affected run off and gediment
yiclds more thon fagtors such as plont populotion and lovels
of fortilizers.

Gilley (1980) raported that soil losces were greatest
on tho bare treatoont snd least on the undisturbed ploic.
Aplicotlon of atyaw mulch reduced erosion by 66 per cent
over the bore condition,

Cagsave, according to Meweler (1980) tends to enhance
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erozion ond hence mutrlent losse The observed decline in
s0il fertility may be due to nuirient loss by erosion as

well ag by crop romovals

Irosion was cerked vhere the moil surfoce was soft,
the grodient otoop, or mechanicol reclomation had bomm
corried out, but was less on purface soun altes (Ishida et al.
1950) o

Regos ond Herinhe (1980} noted thod woil losses from
bare ground in Cearf, Irazil duo to raininil crosion cmounted
to 115.4 +/ha durinz a six month pericd, On ground with
horbacesus vegetation cover or ghrube andtreas, soil losses

uere reducecde

filnger ot al, (1980) reporded thot oodd loss from bare
tilled ploto uas 75 timea greater than from plots under
natural covers

Viswenmbharen (4080) observed thot maximum run off
and soil Joss pscurred in wncultlvoted hore fallow plot
vhieh was signifiecntly higher thoan other treantnents. Anong
the agrotechniques triod maximum yun off was ohserved in
the plot where tanioca aolone vas plonted on mounds without
intor crops Pun off was low In othor troatments. Groundnut
Intercrogping significantly reduced mm off end soll lozs.

Sround covers of wecds, ond especinlly under gowings

of clover and mulch covers .eve the mest effcotive rreatnents
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for reducing £oil erosion according to Zwack et al. (1960).

The range of soll loss due to crosion noted by
Lal (1981) was 0.42 to 524 +/hs on the least ond post croded
plots respoctively.

Aftor the ground cover was cleared a prior study
conducted by Lewis (7981) indiecated thot loss increases as
slopo gradient inucraases. Rosults alse indieate thut lossces
of mvil eatericlds sre greatesy not on the stecpest nlopos
But on tue Live per cont sloped. ib relation vas found
votwacn plob lengun and losa.

taaneah {1981) reporbted that soil type, intensity
of roin snd slope steepnoos sigliicantly Influcnce the
amount of s0il detached and transporieds

Greenland and Nye (undeted) ohoerved that on noderate
slopes planied very closcly, soil lossce moy 2ot be
importent, Nounding or ridglag of the so0il for rool orops
cucht as yams, sweet potaio and cassava, accelerates soll
crogion in forest erwironmeniss Ooil loases vary lIn
nagd twde depending wpon ralnfell intenaity, persontago
of plope, soll Lype ang goll add orop monosemont,

10, Hutrlent lossea through crosions

Hiddleton ot al. (1934) and Rogers (1944) reported
that eroded golls oare sometimes richer than the ordginald
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20il in respect of nutrionts.

Dobzo (1943} obgerved thoat loss of nutrients by
crogion are eonsiderable ond in some eases excoeded the

ammual crop removid.

Goel et als (1958) found that nutrient losses in
goneral weore increaced on gsbecper end longer slopas but
the concentration of nutrients in the run off ls thoreby

decreagcds

Burke et ale (1974) recorded that losses of P in run
off wap lows K losges were alog low nnd were ascocloted
with hoovy roinfoll soon afier fertilizers vere applleds -
Cubstontial losses of nitrate nitrogen occurrcd when heavy
rain followed soom after nltronen was applicd in the off

growth season,

Hammoy and Leflen (1974) found that total phosrhorus
concentration in surfeoce run off wore closely related to
pedinent concentrations and were nuch hipgher in surfece
n offs Annuol losses averaged less than 1 kg/ha soluable
inorganic phogphorus concentration in surfoce run o£f vore
low and vwero independent of sedinment conceniration, hut wore
direetly reloted to tho aveilable phosphoruc in surfoce soils.
Losges of dnorganic nitrogen varled from lasa thon 1 to 30
Ra/hafyre

Total nutrlents dischorged in mn off according to
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Olnoss ot ale {4975) ranged frem 2 te 15 kg/ho of niirogen
and 4 tc 11.5 kg/ha of phosphorus. hun off losses of
soluble iporganic nitrogen were penorally leso thon
gualitics recelved in rainfall,

From an estinated loases of applicd fertilizerg
Iis Coll et al. {1975) and fic Coll (4978) found that ghosphorus
was the lcast pobilo fertilizer component.

Grodeecv et al, (1976) noted that melt water mn off
on wodorately ercded sod podzolde coils usually removed
227 I humus, 24 kg 8, 9 kg P amd 97 kg €/be fron autumn
ploughed flelds mud 127 kg humusy 17 kg B, 5 kg P and 46
e K/ha respectively from finlds under winter crops,

The loss of nitrates varied conslderably dopending upon
avents before each run off producing storms, Coneentrations
of nitrates werc vsually hichest Just after fortilizer
applications vhen the soll vas neor £icld capaclty and lowest
when laorge emounts of vater inflltrated into dry soll
immediately before run off. Durling run off producing stomns
Just after fortilizer azplicaetlon the concentration were
lovest in the initial run 0ff ond highest near tho ond of
the run off svent., For entire five yeors astudy the nean
concentration of nitrate pltrogen in run off vas 2.9 end
263 ppn nitreto. Tho meoon totel loss of nitrato waz 3.2
sefhafyr. Looses of sediment assccleted nitrogen were about
5 kg Yhofyr (Ricecl ot al., 1976).



Lzl (1976 o) observed lho% nutriont loss in run off
ond eroded soll was slpnificant omly for unmmulched treatmento.
The moximum onmual loss of nitrate nitrogen in run off wag
about 15 kg/ha, The moximum annucl losa of totel nitrogen
in eroded goil from wimulched plot: vwas aboubt 180 kg/he that
of Py 5 kg/he ond that of K obout 14 kglho,

Lal (1975 ) olso notod €hat totel loss of nutrient
elements in run off ond eroded £oil matericls was gignificently
affacted by slope end by g0il end crop manapenent treatmentos
The nuirient losges in crodod soil materiels from the nulched
aad no 11l treatsents were negliplvles From the ploved
treatrents greatest losses were of organic natier and total

nityrogone

ihe highest nutrient loases in rmun off water was
reported by Lel {1976 ¢) to be from a 15 por cent bare
glope, in Iigeris, ond values were 93,4 kg L 2.9 kg P,
20 kg Ky 14 kp Ca ond 2.7 kg lig/ha respeciively during
onc gaasun. In cudition muirient losses in pediments of
27 t0 126 hg H, 3.5 ¥g P, 12 kp ocxchongeable K, 8,4 kg
exchangeable Ca and 11 kg exchangeable Hy/fhoe

The movenent of nitregen occording to loyt ob al.

{1977) gonerally increcsed as the quontitics of solids, run

oLf ard Jeachabte increased., Vhore dlscrapancles ocourved



they could be explained by differences in structure, crusting
of goils or clopging of pores by manure or by effect of straw
‘en goil perseability or micrebiel activity. In general
glmost all the mineral nitrogen moving 1ln the leochete end
oboud half of thav woving in the run off was in the forn

of nitrote,.

Timmone and Holt (1977) pointed out thot 68 to &0
per cent of th. averuge anuual mutrients locses were
transported by run off. Average nitrogen loases wora 0.8 ko

nnd phosphorus lossco 0.1 Regfhafyr.

Fletcher et als {1078) reported thet nitrogen because
of icn concentretion An lightor surfoce material is
selectively ercdod frem g soil by wmber with the result
thet total nitrogen content of eroded matorirl 1s scveral
vioés croater thon that of the erdginal coil,

Loweler et 8ls (1979) found tuat losses of phosshorus
ara relaotively omoll. He atbributed this to the low level
of avallable -hosphorus and high £ixing capaclity of the
eoll,

fe Doweld ard o Gregor (1980) reoported thet solution
phogyloTus concentration and losees vere related te crop
warcgenenl prectices, The longens of phosphorus is attributed
te insufficiont sediment to absorvp P from solutlon, tho
limited sorption of forddillzer paosphorus by soil caused

by decreased fertilizer incorporation, rclezsa of phocphorug



from crop residues and possibly a greater phosphate supplying

capaci{:y of sedinents in run off,

Viswenmbharan (1980) recorded the maximun lossea of
nutrients (107.47 kg W, 28.47 kz P end 82,679 kg X/ha
regpectively) from the wnoultdvatod bare fellow plots durdng
the cntive cropping scason. Among the agrolochricues
mescimun losmes of nubprlients werc rocorded by taploea alone
in mounds (64401 ko N3 14045 kg P and 39.09 kg K/ha

respoctively) during tlic entire scason,

19. llechamicel cormposliion of ercded sedimenio.

Middicton et al, (1954) and Hogers (1941) found thet
croded goilp oxe ricuer than the original soil in respect
of coiloddsl clay. [ine cand balng the least resigtant
to splach action, detachment incraancs as the fine scnd
conteont of coll increasos (Slllison, 1947, Baver, 1966).

Tazhone et ale (1958) wikle studying the intensity
of reinfail on sell loss ond run oif obocrved that soil
1ost in ran off 45 much rore claysy ao compered to the
ordginal pseil end that clay cnd Gilt were the paln constitucnis

carried away by rua 0ff wuber.

Clay enhonces cggregebe formation arnd stability
{baver, 1966; Greenlond 19773 Luk 1979).

Uischmeder et ols (1971) reported that the particle size



distritution of the soil Ls a major determinant of the

cusceptibility: of solls o croaion.

Solid trangport in surfoce run off according to
Cha & bount (1977} tales ploce in puch a way that poarticles
ef clay =nd coorze zund ore selectud preforoniielly over

Lozn,

rocording %o Jozefacivt ob ale (1979} erosion pesulted
in an increceed sand contont epd a decreased colloldal

Irzction contont of soil,

Costin (1SG0) notod thstb mon% of the soll was in fine
suspension, 11%td: ag bed load or ¢oarse froating debris.
The presonce of crop caqopy according to loyer et al. {1920)
¢id net affect tho sedimenk sime distribuilon of croded

particles from crop row side sglopes.

Visvombharan {(1900) recorded thet upder ifgh intensity
of rolnfell condltlora tho contenlt of zard Lu mun off was

found to be hiphor.

Quangah (19éi) reporied that proded sand and ihroo
coil tested ure significantly differant in thoir moan welpht
of soil detached and trensportved. They can ba plased in
raniz erder of graded sund, send, clay ond clay lozm, with
inereasing veeistearnce Lo splesh detackment, The anount of
paterial tronsported is in the order graded sand > clay >

sand > cley loams, lor cach soil thore was significant increase
in splesh detochoent and splesh troxsport with increasing
rainfall intonsity.
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MATERIALS AND NETIIODS

The prasent investigeiion was wndertolen wlih o view
to study the poseibilitles of reducing the fertilizer
nitrogen done for tspicca by intorcropplns with stylosanthes,
a poremninl leguninous fodderecus=cover crop and alsc to
study ite efficloncy in reducing =il erosion when intercropped
with tapioca in slopy oremg, The naterdals used ond meothods
adopred ara detniled velaws

Materlals
Location.

Ine cxperinent uas conuucted in the Instructional
Forn atteched to the College of Acriculiure, Vellayend,
The collego ip located at an altitude of 29 metres abiove
mean gea level, The erua heving wnlform siope of 13.4 por
cent lying cogteunst was selectod fox the corduet ¢f tho
experinoents
Soil.

ihe s0il of the cxperimental arcs was decp, well
draincd, moderately zeildic, samdy lomn of lateritie origin
with the following physicowchemical propertics.

Percentege of ¢oarae cand . 40,86
Percontage of finc gand as 2546
Poreentoge of pilt . 18.0

Percentege of clay .s 135
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Percentage totel nitrogen . 04066 (Micro-fjeldahl
mathod)

Availnblo phosphorus +o 16475 kgfha (Bray's
method)
Avallable pobtash «s 182 kp/ha (Neutral norual

Ammoniun ocetate oothod)
Lation cichenpe copacity s 2,76 Mog/100 g of soil
ol ee 47 (132 sold solution

ratio usoing gless
gileetyode)

Cropping history of the field.

ihe experimentol erca was lying fallow for three
wpontius prior to tne stars of the present experiment and

before tuat 1t was under o bulk crop of toploca.

Seasgon.

Tha experiment was conducted during the peried froo
Juno 1981 to April 1982. The crops were plantcd on 26,6.1989
and vas burvested on 20.4.1982 Zota the crops vere raised

ne rainfed,

Lieatner conditions.

The meteorclogicol parameters rccorded were rainfoll,
veEinug and oindms {eopernture ard relative huwnldity. The
average monthly values and thelr verdstion fron the average
for the pass 24 yvears (1956-1920) from planting to harvest
verg vorked out cnd precented In Appendix I and iilustration
glven in Fipe 1s

In general tho weether condiltions vere favourable for

the satiasfactory growth of tht cropse
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Planting material.
Papioca.

The voricty Ml; e Inbroduction from Molaysile wvas used
for t.e triel. It 1g o t21) growing, non=-branching variety
with modorate ylelds cnd maturcs in ten months. The tubers
are nedlum sized with lov IiGH content. Discasc free,
medinm sized plonting meterial regquired forp the study vao
ablained from the fastructionol Fomm, Vellayanl.

Stylocanthes.

The cultiver Schoefield was used for the study.
Stylosanthes is o peramisl leguninous fodder=oimi=Cover-crops
wilch {8 vigorous and taick stemmed and capable of yielding
25 to 50 vomwe of fedder per heglare. Dlsease fres,
uciforiz sized secds uere procurcd {ronm tha Kerale Livestock
Dovelopnond end Uik llerkoting woard. Prios to cowing, the
seed san tecked for its viebllity after ccarificatlon using
concentraled sulphuric acld end was found to plve 96 per cent

sorminatlon,.
Hanmures and Jertilisers,

Crgenic penure uesed in tho expeprlaent included farm

yard menurc with the Joliowing nutrient valuos.
Ge4b por cent N
Ua3 por cent P205 and

027 per cent K20
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Flanling mablerial.
Taosioca.

The voricty H!; an introdustion from loleynia vas used
for tng tricl. It is o tall growing, rone~branching veriety
wlih moderate ylelds ond muturces in {en months, Ihe tubers
are nedium sized with low iICI content. DIiscase free,
medium slzed plantisg moterial reouired for the study uvas
shialned from tho Instiustionul Foaw, Vellayanle

Stylosanthos.

The cultivar Schoefield was ucsed for the study.
Stylosganthes is o percnniel leguninpus fodder=cum-cover-crops
uhiich 1g vigorcus end thickh stemmed and copable of ylelding
25 to 30 tennus of fodder por hectorce. Dicease free,
uifoin sized gecdn were porocwvred foon the Kerole Livestocek
Davolopzent and idk llerketdng —oavde Prlor to sowing, the
scad vap tested for Lts viebllity after scarlfloation ueing
eorcentrated sulphuric seld and was found to give 96 per cent
gonndnaltlon.

Henures and Zortillisers.

Orzanic nmanure used in the experinent included farm

yard menure with the following nutrient valuos.

0446 por cent N
Ua3 per cent Pacs and
GeZ7 per cenb iizo
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Fortilizors with the following nutrient analysls vere
used for the trial,

Urea 45 per cent N

Superphosphate 16 per cent Pa()5

Murdiate of Potoush 60 per cemb xao

Guick Lime {Cal) Neutrallieing value 1644

Dasign and layoub.

Tho experiment vas leid out in a Rondomlsced Block
Designe ‘The loy out plen of the ezperiment lc given in
Fis: 2a

The experinent wos conducted in a 1leld of uniforn
slope (13«4 per cont) cach plot measuring a length of
20 mebres and width of 3 metress The plot edglngs were
done with embedded polythene sheeta, The runoff vater and
201l from each plot wvas collected directly in trenches
{1 netre length, 1 metre width ond 1 metre depth) excovetel
aml lincd with water proof polytiore sheets at the bottom
of cach plot.

Treatmentse
The treatuent details cre furnished belows

Ty Teploca clone at 50350350 g N, Paos and %,0/ha

‘ﬂa Stylosonthes alonc ot 10:30320 kg N, P205 ol Rao/ha

Ty Tapioca + Stylosanthes ot 50:50150 + 10:30:20 kg
N, 9205 and KEO/ha



FiG 2 LAY OUT PLAN

RANDOMISED BLOCK DESIGN

T3 Ty Ta Ta T
Ty TAPIOCA ALONE AT
50 50 50 g NP05 & KO ha
QROSS PDDT
S1ZE i i I T, STYLOSANTHES A LONE AT
20x 3 M — 10 30 2o0kg N ROg ®ao/ha
Ty TAPIOCA+STYLOSANTHES AT
501501 B0+ 10 50120 kg NFP,0g % Ka0/ha
Ty TAPIOCA+ STYLOSANTHES AT
50150 SO0 Kg NP0z 3 K, 0/ha
Ty TAPIOCAN STYLOSANTHES AT
- 35 S0150 kg NPOg & K,0/ha
Po NED
= A;’:‘:“::ﬁ _“‘_L:‘K T TAPIOTA+ STYLOSANTHES AT
20 S5o:50 kg NP,0g 3 K20 /ha
Ty Ta Tz Te T,
T, T
Py 4 e | T3 | Ts T2 Ty | Ta | T3
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Th Tapioca + Stylosanthes at 50150350 ke B,
P05 and K,0/ha

Tapioca + Styloscnthes at 35:50850 kg N,
PO and K,0/ha

Ts Tapioca + Styloaonthos at 20:50850 kg N,

P205 aend Kaolha

lanber of replications 1 A
Total number of plots T 24

Plot pige.
Groass plot size P 20n0x3m
et plot gize T iBnxlm
ot arec of a plot t 19 cam

Number of Sapioca plants in the gross plot i1 60
Inmber of tapioca plonts in the not plot 1 18

Ctylosanthes seads were sown broadcast sround the
toploca mounds edepting a esoed rote of 2.5 kgfba, In the
plot wherc only stylosenties was grown 1t was broadcauted
uniforzly at the rate of 2.5 kg/fha after mixing the secds
ulth soil for uniform disiribution in the field,

Field culture.
Preparatlon of field,

The experimentol aren was dugy stubbles removed, clods
broken and tho fiecld was laid cut into blocks and plots.



Marmeing.

A uniform bacal dose of foro yard manure at the
rate of 12,5 t/ha uas applied end incorporated wcll into
the codl before taling mounds,

Fertilizer ond lime anplications

Tne fertilizer nutrients as per tho treatment achedulo
vere appiied in the form of urca, superphosphate and muriate
of ;otunh for ?.‘,""1)205 and 1{20 regpectively., Hitrogon vas
anplied in two splitse—half basal and the renaining h=lf
applied as top dresoing over the mounds and raked in chout
€0 days after plenting. P,0 5 and K 0 were epplied in full
os bacael dosa before toking the motmdo.,

A uniform dose of iime at tho rate of 500 hpr/ha vas
applied in all the plots and incorporated prior to the
application of fertilizera,

Sced treataenta

The hard seecds of ctylosanthes vere subjeoted to
soerification by treating with corcontrated sulphuric acid
for tvo minutes. The sceeds were treated with sulphuric
ocid Just onough to soak bhe scedss Thoe time was stoandardized
to two minutes so os to provide maximum porcentoge of
gerninutions The ecld was decanted and sceds repeatedly
washed with vatsr till it ves free from acld ap tested wlith
litoun papere The scarificd secds vere then treated with



rhizobium culiurc obtained froo State Soil Testing Laboratory,
Pattenbl,

Plentinge

Tapioca setts of 20 ¢m length were planted uprizht on
the top of the mounds 4o a depth of 3 ¥o 4 ca. The seeds
of stylosanthes wore coun broudcast and covered uith a very
thin layer of soil,

Afzey cultivation.

Gemingtion of sotis was.goods, Gaps found uvere
ropiaced with freosh cetts ten days afier tho planting.
Excess gprouts vere ropoved, rotoelning only tuvo healthy ond
vigorous chootae Germination of styleooanthes was algo unlforme
Thinning ond pap £illing were done 20 doys after sowing ond
the population uas naintained wniform in 2ll ihe plots,

ihe first carthing up for tupioca swas donme GO days after
planting, cooblned ylth thoe top dressing of fertllizer in
bands over the mounda,

Flant protections

Flaat protection measures uwore adopted as a
prophylactic measuro againet termite atback by dusting 10
per cent BelleCo
Harvasts

The initial cut of stylosanthes img token from all the
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plots on the 116th day of soving snd the second was takon
on the 59th day after the £irst cut, The third end {inel

cut wag taken con the 115tk doy after the sccond cube

Tho main crop of tapicco wac harvestod on 20.4.19823

ten nmontho after pacnting,

Obsorvations recorded,

tiadn crop (Tepicca)
Sompling technique for biomeibrie studiaes,

Ten plants cach uvere tegged olternotoly from the net
plot arca for deteiled biometric observations. Tho averages
of the observations were used for statieticel snalyasis,

As OCbservotion on groudh characierss

The following growth faciers of toplocs were studied

and dotn raocordcde
o. llelght of the plant,

Cummlutive helght of the sheot of each plant including
branchos were measured from the base of the gprouts to the
tip of the termingl bud at conthly intorvals comnencing
from the first month after planting till horvest,

h. Total number of lcoves por plent.
The todald nunbor of leaves was resorded ot monthly
Iatcrvals by counting the nunber of fully opened leaves as

vell as fallen lecves ce indicoted by the leaf scars on the gten,



c. lumber of functionsl lenves per plant.

The number of fully opencd lecaves retained in the
plants were recorded at monthly intervals from the first
month after planting till harvest.

d. Leaf orea index,

The leaf orca index of taploca was talen at monthly
intervals from tho firot month after planting $ill harvest,
The nethod evolved by Remanujem end Indira (1978) was
followed in this cxperiment al.go.

B, Observation on yield attributes and yicld.
2. Zotal nunmber of roots per plant.

The total nunber of roots produced was recorded by
counting the productive and unproductive ones, at the tine
of horvest from plents under observation and the averape

per plant worked outa
e Number of tubers per plent.

Zhe tolal mumber of fully doveloped tuboers from tho
obgervation planis was recorded and the avernge por plant

voried out.

o» Ferecemtage of productive roots.

The percentage of productive roots was vorked out
uging the number of tubers per plant and total number of
roots por plant,



d. Length of tubers,

The avercge length of tuber was woriked out by
measuring the lcngth of ten tubers taken at random from
the obeervation plants and cxpresccd in em,

Qs CGirtkh of tuber.

Girth of the same Hubers which wera used for length
neasuraments were salkcn at threo places, one at the middie
of tha tuber ond the othor two at half wvay between the
middle and disted ends on either oldes. The avercre was
tazen as the tuber girth oand expressed in oma

£ Tuber vicld.

A% the time of harvest, tuber yield per net plot
was rccorded after cleanins the tuberss The per hectere
yicld was ithen worked out from this,

Ge Top yield.

After reonoving tho tubers the totel weight of the
stem and leevas veras reeordod plob wise ond also in tonnas

per hectare,
he Utilisation indox,

According to Obigbesan (1973} utilicotion index is
an importent yicld determining foctor ond 4o defined as
the ratlo of the tuber weight to the top uveight ~ both

ctenn and leavens Thia vas found out from She obsorvations
already rocoxded,



Ce Ubsorvations on quality attriiuites.

a. Dry matter content of the tubor flogh.

An uniforn quantity of flesh from fresh bubor wao
+olton and chopped Anto cnall pieces and dried to consiont
welght in an eir ovem at 105°Ce The welpght of dry matier
axprosaed os percontage of the fresh velpht gave the dyy
mavter content of tnc tubor flesh {A.0.4.C.; 1969).

be Starch content of tuber.

Starch content of the flosh was estimoted by using
potassium ferricyenide method (Ward and Figman, 1970),

The values wvere cxprossed ns percentage of the frech weicht.
i

cs Hydrocyanic acid contont of tubcrse

The ¥CN content of frosh tubcr vas egtimated by the
colorimetric method as outiined by Indirs ond Sioha (1969)
and exprogsed in Kg/g of frooh tubor.

ds Crude proteln content of tubor.

The total nitrogen content of over dried gemples
from cach plot ves estimeted uaing nodified micre«hijeldahl
mothed (Jackson, 1067)e To got 3he crude protein content
of the {ubsr, the nitrogen values vere pultiplicd by the
Fantor 5425 (AeDefsCay 1969)

D, Plant analysis.

Scperate somples of tuber, stem and leaves colleeted
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for chenical studies were dried at 80°C # 3§ ground in
a i1lley mill and used for chemical anolysis. The nitrogen,
phosphorus and potapsium conbtonts of tuber, stcn end leaves
vore seperately anclysod.
a. Nitrogen contente

The total nitrogen content of the scmples were deterninad
by modified microekjoldohl method (Juckson, 1967)
ve Fhocphoruc contont,

Phosphorus was detormined by Vanedo~molybdo=phosphoric
yollow colour nothod {Jackeon, 1957).
¢. Pobtacsliun conient.

Potassium coatent wog doterpined by using GEL flame
photonaters
Intercrop (Stylosunthes)
Sampling teehniquae for blonetric gtudicoe

For recording detailed biomotric obgervations, ten
plants weore selected rendonly from ecch plav ond the
growth characters uere recordeds The average of the
obpoervatione vwan uscd for statistiecl enelycise. The
obseyvotiong »ecorded are given below.
A. Dbzervotiong on grovth and yield attribubing charasters,
2e lHeight

Fhe height ef the plant wag mecsured froo the base



to the growing tip of the tnllest branch,
be Spread.

The spread vas measurcd as tho nmeximum lateral

diometer Zyom the main sten of each plent,

ce Lreafistom ratios

Plant somplos £rom each plod vere seperated into
leaf ond stem and from thedr dry ueighto the leafssten

rotios werc computed at ¢ach harvest.
de Grecn natier yicld.

4t each horvest the yicld of green fodder por plet
wag recorded and from thilg the per hectarc yleld was
calculated.

e Dry mattor yleld.

Sanple plants were cul inbto encll) pilecos and dried
in chade and then to constont welght in en alr oven ot
105°C, Dry matter content ves recorded and the dry matiter

yiclds computcd from the respective green matter yields.
Be Plont enalysis.

The oven dried plont camples were poudered in o

Villey grinder and used for chemicol analysig,
a. Crude pretoln coutont,.

Total nitrogen conteat of the samples wvore dotermined
by modified micro=iijeldahl meothod (Jackscn, 1967) ond crude
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protein percentage worked out by muliiplying the nitrogen
by the foetor 6.25 (A.0s84Cy, 1969},

be Fhosphorus contents

Phosphorus content was dotermined by Vonodo-molybdo-

phosphoric yellow colour method (Jackson, 1967

Ce Fotmasium content.

Potoeoiun content ves esticated by using EEL flune

Jhosometer.
Cbservations on yun off and =soil loss.

Eroded coil and yun off wator were chamnelled into
ihe collecling tanzs specielly mode for the purpose at the
lower end of cach plote Soil and uater lost By run off
dug to rains were mecsured on tho next dey itsclf, The
peacuronents wore talion as follows. The total volumo of
tater lost by run off and colleated in econ btank was first
neagured with e ipstich {(meter scale). Then o ropresentative
sample of tho un off woter thup coliested from cach tank
wag talten for analysiz. Tug water end goll vollected in
she tank was allowed to gobtle. The supernatant water
was then draiuved offe The sludze 4n the tands vas dransforrod
to large conbolners asd fuwther allouved to settle and then
apelan the supornolont water was cemnlotely drained off,
The contalzers wers then velghad with the sludgo and gemples

warg drown from esch lots These samples vere wolghed,
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dried and percentage dry weights calculated. From these
dry welghts the quantity of dry coils in cach bonk was
determined and then ithae guentity of soil eroded from each
plot was computed which was expressed as kp/ha (Cthieno
and Laycocle, 1977).

Analysis of rainfall,

Reinfall excceding 12.5 om per dey vas token for
the study of run off losses as the run off looscs are
negligible, under lover rainfeils (Viswambhoran, 1980).
Since a simple expression of relationchip between rainfall
and erosion was desired, only those data which can be taken
directly from o sclf recording raingauge chart were
considered. For this purpose a solf rocording rainzauge
vap installed., The reingauge choart observations wera
counter checked with a 4122 mn ordinary yoingeuges The self
recording ralngouge chart wvas used for studylng the following
charactors of rainiall.

1) tmentity of roinfaell in mm,

11) laximum intensity of rainfell in mm/hr,

The gquantity end intensity of rainfall received
during the experimental perled arc presented in Appendix IT.
Chemicel onclysis of run off water,

The nitrogen, phosphorus cnd potacsiun contents of

run off wator vere deternined by atandard analytical
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techniques az outlined by Jackson (1967} ior soils with
modifications. The phosphorus content in run off wnter

vas found to bo In trages.
Chendeal analysis of eroded soll,

The eroded soll lots wwre dried wider ghade ond
scmplop wero token for the nonlysis of nitrogon, phosohorus

and potassiun.
a, Hitrogen content,

The ¢atal alirogen conbtent of ervded soll was
deternined by modified microwkjeddehl method {Jockson, 1967).

be. Phosphorus content.

The phosphorus content in the scdinont was extracted
with Bray's Lo, 1 extroctant snd was colorimatrically
ecgtimated by the aminoensphthold sulphonic neid reduced
molybdo-phogphoric blue colour mewhed in HC1 gystenm using
rod filter (640-G60 nm,).

¢e. Avallable potassium contont,

The aveilable potagsium in the soll was detormined
as por the method suggested by Jackoon (1967).

Mechandcal annlysis of exoded soll,

The mechanicol analysis vf @ composite sample of the
eroded soil was conductod by Intermational pipetic; method
(Piper, 1942),
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Soil chemical snalysis.
Soil cumples vere collected from individunl plots

prior to ond after the cxperiment ond were analyced for
total sltrogom, avallable phosphorusy end avalloble
potassium.

HALrOscts

Totel nitrogesn content of soll stmples were
dotermined by modificd nicro-kjcldahl mothod {Jackoon, 1967).

Fhosphoruso,

The phosphorus content of soil pamples wvere
detormined by extraghing the soil with Droayls No. 1
extractant and colorimetrically cotimating ¥, by the
andnoenapitholesulphonic acid rodused molyblowphosphorde
blue colour nothed in kO sygtom, using rod filtor
{640«560 1m).

FPotassiufe

The avallable potagsiun conteont of soll was
determined by noutral normal amconium acotate method
ae outlined in Jockson {1567).

Cation exchonge cepacity.
Thoe cation exchonge capacity of tho initisl and
Zinal soil saomples were éstimaded by displagement

technique uslng nevtrol normal emmoniuwm acetate,



Statiatical cnolyaios

Data reloting to difforent obscrvetions vere
stotistically zaslysed uaing the analycie of vordismce
“echnique for Rerdonised Block Design and signlficance
uap tosted by using the fFY test. (Suedecor ond Cochran,
1967}, The date uerc enalyesed with the help of a Hicre
2200 Hindusten Computera
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RESULTS

The growth characters, yiclé and guality of both
nain crop and inceorerop olong with run off and goll losees
and the resulces of chenlcal analysls are proesoated in this
chopter, The observabtions rocorded weroe analysed
statistically and the mean volues are given In tables
1 to 10, The corresponding analyslo of verisnce are given
in Appendlces I1I to XI.

Obocervations on maln crop. {(Taploea)
A, Growgh characters,
1. Holght of the plant,

lhe helght of teplota was raecorded arv mourthly
intervalss The pean values are pregented in table 4
and the anlysic of variouee in Appondix III.

The treatwonts did zet chow any significant dlfference
on plont height at any growth stege of the crop clther
due to intererepping or to verying nitrogen levels,

2¢ “olal nmumber of icaves produced por plont.

The data rogezding the meen values of the teial
nunber of leaves produced per plont revenled that there
was no significcnd dlffevenca eithor due to inlerercpping

or to varying levels of nitrogon,.



Table 1. Helight of taploca as influcnced by intercropping
and nitrogen levels (on}e

Tq Ts %, T5 Tg

1 nonth 12,250 124950 114725  11.925 11.950 11,8,
i1 nonih 36,3500 384500 35.875 364650 32,700 NS
IIX nonth 68,925 70,975 68,350 62800 654675 HeSa
IV  month 1304550 1204475 1244375 100,750 118,050 NaS.
v month 165,575 1514900 1584325 134,550 144,050 [eSe
VI month 198,000 170,425 186,825 159250 168.850 NeSs
VI month 2904250 180,100 1944625 1664650 176.600 [eSe
VIII month 2164375 192,675 195,725 1714225 1604925 NeS.
IX  month 222,100 198,725 202,775 1754575 186,075 NeS.

Harveot 223,800 202,200 205,300 178.150 107.025 KlS.

B8,

= MNon Sipnificant.
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3, Functional lesves por plant.

The mean values of the musbey of functional leoaves,
sakkan ut wonthly intorvals till harvest also revecled theob

the ipeatnont eficgte were not significant.
L&, Leaf area indoex,

Tre leaf ecrca index wves teken at menthly Antervals
end the mean velues are presextéd in tablle 2 ond the

apnelysis of varience in Appendiz IV,

fhe resulis indicated that therce wae significont
difference in leaf cxrca index values, due to intersropping
and varying doges of nitrogen fertilizatlon, at all otages
of the ¢rop from planting €11l harvests

The treatnent '1‘3 {Tapioca + Stylosanches at
50150350 + 40330320 lg N, Pp05 ard Ky0/ba) recorded the
moxdipun leaf area Ainddex at all the growth stoges. Dub
after it sccond monmth of plenting it wae scen lhat the
values of leaf avea index of T, (Tapioca alone at 50350150
kg M, P205 ord iiaojim) came on par vith T3. The lowasd
value was recorded by Tg (Tapioca + Stylosanthes ot
20450350 Lig N, 9205 end KQO/ha) ot all stogos,

Be Yield ebtrihutos snd yleld,
T«  Yield gttributos.
The mean values of yleld aitributos are presonted

in toblo 3 ard the annlysis of varisnes in Appendix V,



Tablc 2, Loof aren index of taoploca es Influenced by
intercropping and nitrogen levels.

% %3 T4 T, T (0

I nonth 04872 0,325 0,222 0.212 0.188 04,049
II month 1.032 1.225 04892 0.825 0,683 04183
IIX month 1.796 1,904 14184 1,047 0.907 0.262
Iv month 24199 24306 14607 1.438 1.135 042952
v month 1837 2,034 14453 1.284 De891 04457
VI monith 14257 14455 1,018 0,947 0.831 0.204
V1t month 1.019 14107 0.761 0,697 0,608 0,096
VIII month 0,873  0.916 0,666 0,526 0,478 0,054
IX month 0,763 0.848 0640 0,520 0475 04092

Harvest 0,796 0.832 0u615 0553 0,498 0,074
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as Total mumber of roots per plant,

The presults showed no significant dlfference with
rogard to the total mmber of reots produced per plant
dua to treatnent effecta. liowever, '1 (Taopicco alone
ot 50350350 kg N, P0 5 and K, 0/ha) recorded ‘the maximum
nunber of roots and the minim\m mmber uas recorded by *6

(Taptoca + Stylosonthes at 20350350 kg Ky Pp05 and Kaolha)‘
be Humber of tubers per plant,

Thore was no significunt difference with regard to
the number of tubers produced per pleont due to treatment
offect. Lven though there woas no signdficant diffcrence,
Ty (Tapioca alone at 503150350 kg H, P‘?O5 and Kzo/ha)
recorded the higheot munber of tubers per plant vhilo TG
(Topieoa 4 Stylocaather at 20350150 kg K, PO and Kzolhu)

recorded the lowest mmbor.
ce Farcentage of productive tubers.

The eflfect of intercroppling and levels of nitrogen
d1d not shou sisnificont difference on The porcentage of
roductive bubers. lovever the perconinose wvus maximun for
T (Tapioca + Styloconthas at 20:50:50 kg N, }?20r and Kzofha)
vadle the pinimn percentape wes recorded for T‘l {Fopioca
alone at 50350150 kg &y PaO5 and K.,O/hﬂ). 2
4, Length of tubers.

No significant difference in length of tuber uas



observed due to intercropping ond nltresen levels. The
moximum 2ength vas recordod by Iy {Teploca + Stylocanihes
ot 50250350 kg N, F 20 ond K O/ha) vhere ag the tuber
longth vas minlmm in Tg (Tenicca + Stylocanthes at

35850850 kg U, P 2 5 end K o/ha),

@s Girth of tubor.

There wan ne sipnicicant verdetion in giediof tubcr
olther duve to intercropping or to nitrozen levele. lowever,
the moxinus gicth ine rocorded by T‘l {Tapicca elone ab
50150350 kg N, paos and !{aU/ha) end the minimum recorded by
‘1'5 (Tapioce + IStylocanthes at 35150350 kg I, P205 oand
Kao/ha).

Ze Tuber yleld.

The moeen valucs of tuber yield obtained fronm

ptatistical anelyslis arce precented in lable 3 and the

enalysis of varience in Appenalx Ve

ibere was no significant differcnee in yvield due
to intercropping cnd verying levels of nitrogen. Sulll,
Uiie nipneot tuber yield was recorded by T, (tapiocs nlone
al; 50350550 kg N; i>20‘. end Ko 0/hz), The lowect yicld vas
recorded by 1‘6 {Tapioca + Stylomsnthes at 20350350 kg N,
1’205 ang B <th£‘)o fmong the Intercrupped plote, Ty
(Zapiona ~ Stylosanbtaos ab 503150350 kg Ny Po0; and Kzofha)

275
recorded maximum yiclde



Tatde 3. Yield attributes and yield of taploca as influenced by

Intercropping and nitrogen levelse.

Nunbcr of Lunber of Fercentoge Length Gilrth Tuber yield Top yleld Utiliza~
Premt s pners T IR nliniem) taber(em o) el e
I, 19,185 15,077 67.765 3450 12451 32847.2 13263.8 2,535
23 18,269 12757 70.487 32415 12499 26388.9 930545 2.80;7
T 15175 124625 694504 58420 1174 2923641 10763.8 2.75%
T 17.636 12,372 70331 31455 10.90 21874.9 8055.5 2,712
T6 15443 11,425 744071 34480 11.83 a0972.2 758641 2,648
lieSe Hadu LeSe IeSe HaSa HaSe HeSe leSe
HeBa = llon Significont.

CL



3. Top yield.

Table 3 chows bthe mean velues of wop yileld and

Appondiz: V furnishes the corresponding cnolyocis of varience.

Incercropping and nitrogen levels dxd not bave any

sigaoificant insluence on the to) yield of “ap.’i.oc:a-z,1

-~

Qoploca mlone at 50150350 kg Ny D50 5 and K Olha) recorded
the highost yield rnd Tg {(Taploca + obylesanthica at

2010350 kg Ny P 05 ard Kao/ha) recovded the minimum yiold.
4nong, the intereropped plots, Ty {Tapioca + Stylosanthes at
50350250 kg Ny P05 and K50/ha) recosded the hirhest yicld.

4, UbLligation inmda.

The mean voiues on utillsation index arg presenced

in toble 3 and the anslysis of varience in Appendtix V.

There was no sinpdflcant ddfforance in utillisation
indesx due to intorcropping and nitrogsn lavela. The maximum
value was recorded by T (Tapioca + Stylosanthos ot
50150550 + 10130320 kg N, Py0 5 and liao/ha). The minimum
value was recorded by ‘1‘1 (Mpioca alonc at 50850150 kg N,

F 05 end Kaolha).
Gs mnlity attribuce
1« Dry matter contons of tubor.
The dry matter content of tuber uas not influcnced

by intercronping ord ndtrogen levels.
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2¢ Starch content of tuber.
Tho near. veiueg of e sleich conleny of tuber
wider Alffcrent treotucnee gave presented ia toble & end

the mnalysis of varionce in A pendix Ve

Intareroppiee, ond niitropen devels signdficontly
influensed wil starch content of tuhed, ’.?1 {Tapiocs clone
at 50850350 kg M, 9205 arud KZC/E.S.) saeoreed o pigniticontly
higher storen content when conpored to othor ireatmeis
exsopling ’I (Papioca + Ohylosenthon at 52350350 + 103350120
iy ¥, P (., 5 nnd K;:O/ha} whicn was on par with it, The
loveat velue of storeh content wos rocordedby the trestment
"6 {(Taptoca + Ltylocenthes at 20:50:50 kg U, P 05 ard
K O/hs\) but was on par with & ;.4 and & ;.5 (Tapieen + Siylosonthes
at 50150350 kg Ne P05 and b, u/l"a and Taplocs + .tylosanthes

ot 35150550 kg Ny Ez 5 and 1{20/.‘.:!1 rosLuctively)
3. llydrocyanic acid contont.

Ie mean volues arve giveas in toble 4 and onelysis

of varlance in Appendix Ve

Tho rosults veveadod that there was significout
effent duo To Inleruvxopping awi nitrogen lovels on the
hydrcoyanic acid conbenc fn Tubsre The mesimun velue vas
sgcorded by ’;3 {Taploca + Scylosanitaco or 503150350 +
10330320 kg Ny Fply and hoUfha) wveich was significantly

highor thon oiber ireutmontss The lowest value was recorded



Table 4.

by intercropping and aitrogen levels.

Starch and HCN conmtents of tuber oz influenced

T4 Ty T, 5 g Cels (401)
Percentzge starch
contant of tuber 28,675 28400 28,025 27.850 274550 0,551
Hydrocyanle ecid
content of tubor.
( Mz/g of frech




by Tg (Tapioca + Stylosenthes ot 20150350 kg Ny P05 ond
Ko0/ha)e

4 Grude protein content of tuber,

Intercropping and nitrogen levels had no significent
influcnce on the crude protein contant of tuboras.
D. Flont anaiysis.
1« Hitrogen contents

2. tHfrogen content of leaves.

The data revenled no sigeificant differcnce in
nitrogen content of leaves due o Indereropping ond
nitrogen lovels,

be Kltrogen content of stem.

Jhere was also no significance in the nitroren

content of stem duc to any of tho treatments.
2+ Fhosphorus contente
ae Phosphorus content of leoves.

There wes no pignificant diffceronce in the phosphorus
content of teploce leaves duc to intercropping and nivrogon

leovols,

b Fhosphorus contont of aten.

Phoophorus content of gten also did not differ
significently duc to influcnce of intercropying end
nitrogen levols.



¢, Fhogphorus content of ‘tuber.

lio aignificance vas observed in the phosphorus
content of tuber also due to imtorcropping and nitrogen
levelsae
3. FPoiaossiuwm contoents
2. Potassiun gontont of leaves.

Thare uvas no significance in the potassium content

of leaves duc to different treatoents.
be Potassium content of atoms

The results rovealed no significent differcnce
in the pobassium contont of sten due to iatercropping

ond nitrogen levelse
c. Potasgiuvm contont of tnbers

Intercropping cud nicrogon levels hwed no gignificont

influence on potassium combtent of taploca tuber,
Obsorvetions on intererop. (Stylosenthion)

Ae Growth characterce
1 Helght ox plants,
The mean height of plonts at £ivst, s-ecen:l ond
thirdd cuts are presented in tedle 5 and the relasted analysls

of varience arve prescnted in Appendlx VI,

During the first cut there was slpgnificont difference
in the height of plants due %o inlercropping cnd nitrogen
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lovelss The plents in T, (Stylocanthen alone at
10330820 kg I, P205 and KZO/ha) recorded a significantly
lower height uvhon compared to intercropped plonts. The
height of plants in the intercropped treatmenis wore on
por arnd sigrificently nlgnor than the pure crop. ihe
maxinug heloht was recorded in 1‘4 {Topioca + Stylosanthes
at 50150150 kg Ny Pylg and Kaolha).

In the gecond ond third eut the treatments did
not ghov any sipniflcant difference in the height of
plantss Hovever durdng the second cut the maximum heipht
was roeorded 4in T3 (Taploca + Stylosonthes ob 50:50:50 +
10530520 kg Hy PO and Kaofha) ond minimum helght in
treatment Tg (Taploca + Stylosanthes at 35:50350 kg i,
Po0g ond Raojha). During the third cut noximum hoight
wan recorded in Tg (Tapioca + Stylosonthes ot 20150350 kg
i1y 9205 ond xaolm)‘

2« Spread of plants,

Tno meen cpread of planvs ot the time of firgd,
second and third cuts are presented in toble 5 and anelysis

of variance in Appendixz Vi.

The repults revenled that there was no sighaificont
differcence duc o treatments on the sprecd of nlonts,
Howaver the moximum vilues were regosded during the £irst
ond third cuts by ‘1‘3 {Tapioca + Stylosonthes ot 50150150 +
10230320 kg N, 9205 and Kzolha) waereas T, (Stylogaenthes



Table 5.

and nitrogen levels.

Felght and spread of styloganthes ag influenced by intercropping

I cut IX sub i1l cutb
Hofchs Soread Helght Spread Leight Spread
T, T3« 700 150,850 689400 98+575 584525 TOu150
iy Y 152887 70.225 87.812 1975 77150
T, 101,200 1264150 654925 8h.675 52.G75 71.%25
Ty 90.375 1182450 £5 4450 85.625 514225 68.250
Ty 85.975 119.200 69.050 96375 67150 T5.075
%:g‘.l} 12311 NeSs HeSa {145, TteSa Habs
NeSe = Hon Slgnificants



alone ot 10330120 kg N, Pl and K,0/ha) recorded the
moximum spreoad in the second cuts In all the three cuts,
the minimum velues were recorded by Toe Ty and ‘1‘5 for
firat, second and third cuto raspcetively. (Otylosenthes
alone at 10:30:20, kg I, 9205 ond }i20/ha; Taploca +
Stylosanthes ot 50350150 kg N, Po0g ond, KEO/'ha; ond
Teploca + utylosanthes at 35150350 kg N, 13205 and &Zolha
respactively).

3. Leafistem rotio.

The lzafsistem rotio values at the time of each cut
a.oved no significant difference due to trcatments in any
of the cuts.

Be Tield.
1+ Greon patter yicld.

The mean green motter ylolds at cach eut and the
totel preen matier proauction are fiwmished in table 6 and

enolysis of voriance in Appendix Vii.

There woes slgniffcont difference betwoen the yicld
of pure crop T2 {Styloganthes alene ab 10830120 kg N,
13".205 end K,0/he) end the yield from the intorcropped
treatronts in all the three cuts. The yicld of pure ¢rop
was always oignificantly highor ulien comparcd to that
from intorcropped plots which uere on par.



Table 6.

¥ileld of stylosanthes ao infiuvenced by infereropping and
nitrogen levels (kg/hale

I cut IT cut IiT cut Total
;ﬁiﬁ‘ép natter ggetggr pakicr ﬁiﬁ‘iﬁr m&nzgcr m‘:ﬁﬁ? magggr
T, 430625  BOBT.2  19500.0 20262 4270.8  30AM.6 206333 991349
il‘3 U335.3 10517 500333 12572 162540 149046 10061,6 380946
T 364548 878.7 325040 1063.2 145843 153640 83544 3278.1
g 41656 1015.5 46249 1625.0 15833 14603 103745 335849
S.‘é 4245.9 G91.7 54C646 1475.8 283543 2125.9 11742.9 4556 ,.4
C.Da {o01) 3758.9 9947 269443 6337 1144,7 1046,0 67206 2271.2

Cd
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2¢ Dry notter yleld.

“he mean valuas for dAry moattey yicldas in the three
cuts and the total dry matter production arg prosemboed in
table 6 and the analysis of veriance in Appondix VI,

sirnificent difforence wos noted bebweon the
troctmonts with regord Yo the dry motter yleld. 'The
treatuent T, {Stylogonthes olone et 10230320 kg N, P05
and izzcv/hai recorded $ho moximum dry mottor yield in oll
the three cuts, which vere significently higher than other
intercropped trestoents, She yioclds from the intcrcropped

rloty vere on par in all the threc cuvt,

Wlth respect 1o the totaldl dry matber yleld from oll
the Bhprco culs, tre pure erop recorded a signiflcoantly
higher totad dry matter production when compered to

intercropped treatments vhich were on pave
C. Plont onalygioe

1e Crude protoin content.

The mean valuos of orude rotoin contont in cceh
cut ond total crude protein yield are furnighed in tnble
7 and the onaelysis of varicnce in Arpendixn VEIII,

Results rovealad thot there was sipulficont
digferonce in crude yrotein content in thoe first cut due to
treatreat effocts. The pure crop of stylosanthos ot
10220120 kg B, Py and zl.gﬁlha repistered o significently



Table 7. Crndc protein content of atylosanthes zs influcmced by

dalercropping ond nitrogou levels (por cenmd).

Icut iI cut 1T cut Total
I, 15.699 13124 10,394 394133
T3 122533 12,687 B.754 304,955
e 12.085 12,607 9.078 33.819
‘1’5 12.227 13.234 9.025 35.086
'1‘6 114265 12,578 9,844 35.606
C.De (,01) 1.999 HeSe HeSe 2.571

Hele = lon Significant.

T8



nigher protein content as compored to other treatuents which
were on pars The lowest protein content was obteincd from
treatnent T (Topioca + Stylosanthes at 20150150 kg K,

Polg and K 0/ha)s

In the seconi tud third cubs there wae no olpudiicant
dilrffaronce in crude protein coptent due do troatuenis.
Howoverythe highest yiold uns recorded by ‘:‘.‘5 {Tapioen +
Sbylocanthes at 39850850 kg 0, .?205 ang KZOIha) during
the geeond sut axd vhe sinimur recorded in ’26 {Tapiooa +
Stylesenthen ab 20850850 kg B, Po0p and Kzolha). In the
third cut pure orop reglsbered s mawlmmm protein content,
eventhough there was no statisticnl algnifilconce. 1n this
cut, the treatment I, (Toploca + Stylocanvhes ab 50550850
g Ny Po0g and Rao/ha) resorded the mindmum protefn content.

vith regocd to total protein ylold there wap
sipnificant diffcrence hetvigen pure crop and thot of Intore
cropped oncge Tho pwe erep estvenlished a slznificantly
highor toltald crude proioln content ac ccopnred to
intercroppad wnes waich were on par, Azong he incercropped
trestments, T5 {CTeplova « Riylosanthos et 354850150 kg Ny
Fo0g and I{zolha) racvreded a highor Lotal protain contont,
end trectuent Tg {Tspicca + Stylesunitbos 20150350 kg b,
P05 and nao/na) rocerded the lowest protoin contont.



Zs Phosshoruc convent.

The ropults ghowed kol there was no signliicant
2irfercrea in the phogphorus goncont, anune treawnenis in
all © u tarce cubto.

3. Fotoaosiun conwent.

There was ro sionificant diffcrence anong treatno. Lo
ir fe >0ba.siua content wlzo an oll the tweu ovts,
Qboervesions on run ol.

T1e uantity of run ofl.

Ire table O preseonts the mean velues of the totad
uanerhy of mar osf untor collceted dirdin, the obrorvalion
periou and the onalysis of verdonce z.o.cnted in Appendarr IX,

Thore was significunt dii.eorence in 4 :e totald

gua.lity of run off soter duc o Intercropning. .he

reatoent I {Stylosanities alome ot 10:30:20 kg &, 0205
and ﬂaolha sreomied sirnificontiy hicher cuaastlity of ~um
off as cen aved to olhier troas.cnis oXecenting T1 (Tomicce

aloaw at 50350180 1 .y P2u5 and ﬂzO/ha), w.lch vag on par
vitn Oy, The treaiment I (Ta ioca » wlylonmntheo ab
50:50:50 hg ., P205 wad KEO/hn) recorucd wa€ lowest cuantity
o run off vater Lul vas on noar vih oJhercreauromts

exce n the puee cron ol Liylos.nthog.

2e¢ lilzrpgen con.eme 0f run 0f7 uaier

she meen valu.c of tobtzl uwanbity of nitrosen lost
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through run off woler are prosented in table 8 and the
reopective cnolysias of variance given in Appendix IX,

Ulth regerd to the tetal nitrogen lost in xum off
wator, thore was no significent differerce duc 1o treatment
effocto. Even Though there uag no cigniflicant difforence,
the highest and tho lowest veékes were recorded by ‘1‘2
{Stylo-onthes alone at 10830:20 kg N, PO and aaao/ha)
ond T, (Topioca alono at 50250350 hg b, P.0. and Kaolha)

25
respacbivolye

3. Potazsium content in run off wnters

Table 8 furnishes the mean totol values of potassium
lost through run off ustor, %The onolysis of verinunce io
glven in Appendix IX,

The total polassiun lost through run off vwaler
showed ne significont difference in eny of the treotments,
hawever, T, {Sktylosanthes alone at 10330520 kg ¥, Paog
end K 0/ha) recorded the highest value whercas T, (Tapioca
clone ot 50850850 kg R, Po0g and R50/ha) recorded the
lowoat value.

Observationa on soil lose.

1e Quentity of eolld crodad.
The mean values regarding the totol coll long are
presented in table 8 and 8 (1) and the corresponding

anolysis of varlance are furniched in Appendix IX and X
rospectivelye



Tebla 8. Punoff, coil ond nutricnt loss es influsnced by inbercroyping
and nitrogon levelg,

T’l '.iz '1"3 5'!; TS ‘1‘6 Calle

Total runoff {.05)
{1itres) 132726250 13405.000  13050.500 13076.500  13040.250 13111.000 294,758
Tolel poll lons {.01)
(izg/ha) S0840.500  2047C.250  22313.350  21532.500  21193.850  22051,500 405,472
Nitropen loan
throweh runoff
(kz/ha) 42,960 514780 51,640 48,770 49,580 47,360 HeSe
Avodlatle potassiuvn
loos through runoff
(kg/ba) 2.&&5 24851 20715 24778 2’739 20?3"5 Nebs
hitrogen content in
oroded £0id (‘91)
(tcg/bn) 17850 204510 13.220 12,870 11,450 11500 1.066
fvalicble vhosphorus
content in crodod soil .01
(lg/ha) 0,181 04193 0199 C.116 0.105 O.121 04039
Avellsble potagsium
content in ercded seil {01}

'ha} 3,077 3508 2.018 24260 14977 14300 0487

{contdes)



C.De

Totnl nitrogen loat

both thyoush runcfii.

and ercded seil

{kg/ha) 60,834

Total porassiun

lost both

through runoff

and eroded soll

{Lg/ha) 5e56%

{.05)
7« 340

(.01}
0,685

Lon Sigpnificant,



Table & (4)

and nitregea lovels (kgfia).

Guantity of soil creoded as influenced by intercropping

£ T, ‘r3 kA *:5 T CaDe {u01)

I 452,025 9064475 427,025 428,675 637,875 4504800 49,694
I 57T 876,925 572,850 5"'}3 2725 SEAJTCO 576875 70733
Il 206,625 2499,975  2008,300 1929.150 1970860 1912.509 260460
v 2477.050 3660375  2454.175 18794150 24544150 2437450 677 1104
v 1016.675 816,225 676975 666,675 677025 666,600 62,645
Vi 233,325 8934725 584,525 656,200 £E6,700 679125 G0475
VI 1562450  153T.500  1045.800 1020800 1033, 325 1033.300 400,600
VIII 3005,800 2600,850  2191.525 21835.275 22044125 22064275 1336
X 4325,150 3320825  2674.950 2705.175 26584325 2695,£00 854219
X 3215.625 3237.475  2570.825 2554,125 2507 4500 2533.3(0 08,232
(Coﬂﬁﬂ- ve )



Ty 7, T4 Té Ty g CaDe (0%
XI 1370.800  13%5.825 708,325 712,500 695,850 12475 87964
XII 1008,300 983,325 5754000 5584300 5664650 558,325 59.31%
X3iz 1870,575  1795.300 1325.025  1320,825  1316.625  13045.800 564215
s 25794125 028,975 726,975 1T00L300  1729.150 1TEV.ATS 77929
xw 4395.800  B287.475  2674.975  2666.625  B6O9,950  2653.300 73,067




Ihe resulTs of all the observations taken reeorded
o sipnificant difference between treantments regarding the
quantity of soil washed by runoff. Accordingly T1 (Toploca
alone et 50850350 kg L, Py0s and Kzﬂ/hu) recorded tho
maximun quantity of goil loss wvhich was sipnifilcontly
higher thar other treavnentag. TA (Tapioca + Stylosonthes
ot 503150850 kg N, P205 and xqzo/na) recorded significantly
louer s2il loss ag coophred to other drectments. It wus
olgo roted that in the pure crop of siylosanthos the
quantity of coil locs was considerably high, but
significantly louvor than T1 (Tapiocca clone at B50:50:50
e 4, P205 angd Xzolha) and cignificantly higher than T,
{Popiocn end sbylosanthes at 50350150 ko i, P205 and
K20/ha§-
2. Hitrogen content of eroded coil.

The mean values of the nitrogen 1oss throush the
eroded scdiments are presented in teble 8 and onalysis of

variance in Appendiz IX,

The total looo of nitrogoen through sediment was
found significontly higher in T, (Stylosonthes alone at
10:30820 kg i, P205 oand Kao/ha) os compered Lo othor
Treat.ent uncroas T5 {Tapioen + Stylocanthes ol 35150150
1 Ny P205 and K20/hn) raocorded o significantly lower

value as compared to other treatmentso,
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%, Phosphorus content of croded &dil.

The meon waluss of evelloble phosphorus lost through
eroded sediments ore presented in table 8 ond anelysls of
varionce in appendix IX.

In the cape of total aveilable phosphorvo content
in croded colls, there wap signific.nt diffe:once bebween
treatuento. Zhe noxinum contont was recorded fwom T,
(Styloscnthes olonc at 10830820 kg 3, P305 and K,0/ha)
vhich uas significantly higher thon intercropped plois
but was on par with yure crep of tapioce. The intercropped

plols uere on pore
4, Fotagslun content of oroded soll.

Table 8 furnishes the nmeon vilues of tho totel
potaosium lonsg throush eroded gediments Tho corresponding

noadysin of varicner ere presented in Appondin IX,

The totol pobossita gontont in eroded sediment
ghowad that the treatoent T, (Stylosanthes alone et 10350120
kg N, Fzﬂs and KZOIh:).) recorded o pignificantly highor
potansium loms through oroded sedimenss as compared to
eheyr troalnonts wolch were on per. The lowest velue was
racorded by g, (Taploce + Stylozanthes at 20350850 hg
L, Py05 ond ¥,0/hade
lotal nitrogen loss both tarcugh run off and eroded soils
ihe zican volues of votal nitropen loss both through



run off ond orpded gedimenis Qre proegented in teble & ong

the aralysis of vardancs furpished in Appendin IX,

Tne total nitrogen losg was significantly hicher
from treatment T, (Wt/losonthes alons at 10:30120 kg
by PZGS and Kau/rm) ag coppared o olther treatuonts, walch
.erc on pare ILven then Tg {Tapioca + Stylosanthcs at
20350150 kg N, P205 and ﬂ.aollm) recordad the lowast
total loss of nitroren buth throush run off aud oroded
soil,

Total potessiun lo. o both thpowgh ruwn off and creded goil.

Table 8 furnlohes the moan tolal volues regording
the potassiun logs both through run off and croded soil.

The related analysis of verinnce arc presented in Aspendix 1X,

The data rovealed thot there vas srgnificunt
differonce in the iotal valuep dee to troatoont offoct.
Ine trautoent T {Stylocanthes slone &t 10:30820 kg I,
9205 and I(.a()/iza} vacorded the mexiowm loss vhilch was
cipnificantly hisher than othoer Lrenwpents. The intereropped
plois wore on por with respoct to bne potogcium locs, tub
houaver TS (Taplocn + Stylogantacs at Z0:50:150 hp b,
P205 and lf.a()/ha) recorded the losest value,
flechanienl compoolitlon of erpded poil.

Zhe neon velues of meghanical compogition of tho

croded coile ave prosoated in table 9 and tae coiregponding



Table Y. llechanical composition of oroded goil as influeaced by
intercropping and nitrogen levels,

coarse sand cine cond R ™

z, 50,282 150485 2,312 23.125
Ty 534955 154115 24375 27.625
Ty 534525 174305 2,437 24.375
T, 55.097 175140 34250 23.675
75 544167 18,167 3375 22,375
T, 52.027 18,875 34312 24,125

He3e HeSe HeSa HaSe

HueSe = Non Significﬂnt.



analygis of varionce prepsented in Avpendix XI.

The dota revealed that there was no esigniflcant
effoct due treatments in the percentage of dlfferent peil
componients eroded in ecach treatmont. Hovever itV ie evident
f{rom the toble that paud faction constitute mboub 79 per cent
of the materizl of thearoded scdinont.

Soil analysis afiler the euperlmont.
1. Total nitrogen contont of the soil.

The mean valuss of total nizrogen contont of soil
aftor the experdment are presented in table 10 ond Appendix

AT gives the analysls of varianco.

The total nitrogen content of soll zecorded a
signifieant difference due to intereropping aud differcnt
lovels of nitrogen. ’22 (Stylosanthen slono ot 10330820 ke
I, sz:)55 an K,0/ba) recorded e significently bigher soil
nitrogon content as gompared to other treatmonts but wos
on pay with T, {Topioca + Stylosenthes at S0150150 kg N,
P,05 and 8,0/ka)s Tho lowoot value was rogorded in T,
{Tepicea along at 50850850 kg I, P.‘ZOS end Kaolha) tut was
on por with other treatzents including ‘1‘,* but excluding ‘1‘3-

2+ Avelloble phosphorus content of goil,

The mean values are presentcd in table 10 and the
analysic of variance in Appendix X3,
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Intercropplng at differeont fertillty levels hod
no gffoct on the aveilable phosphorus content of the sofl.
However, maximum contewt was recorded by '1‘5 {iopioce +
sStyloganthes at 35150150 kg I, ons angd KEO/ha) and '1‘6
{Tapiocn + Stylosamines ot 20150150 kg W, 13205 and xzofna)
recorded the minimum valug.

3« fvailablo potassivm gontent of soil.

The mean values of available potassium contont
of the sodl after tho experiment ere prosenmtod in table
10 and the analysis of variamnee in Appendix XI.

The results covealoed that there was significent
difforence in final aveilable polassiva contont of the
soll. (Tapioca alone at 50350850 kg W, P205 cad 1{20/11&)
regorded the hishost avolleblo potossiun content ond was
signiflcant as compered to ohthaex troetmonts. The leweat
value was recorded by T, {Stylosemthon nlone at 10330120 kg
ity POy end £,0/ha) which vag on par with T, {Tapioca +
tvyloganthes at 50350350 + 10330520 Lg N, PZOS and K20/ha)
Tg (Tapioca + Stylosanthes at 20350150 kg N, F05 and R,0/ha)
el ’1‘5 (Tepioen + Stylocomthos at 35350350 kg 1, PaOS and
l(ao/ha) rogpectively,

4e Cation exchonge copacity.

ihe mean voluss of catlon oxchange capacity of the
aoil afior the oxperimont aro given in table 10 angd the
annlysis of vordance in Appendix XI.



AN
Table 10. <Solil chomispl proportics aitor e oaxporinent.

Total nitrogen Availolle phiogphorus Avoilaoble potasse Catlon exchonge
content (per cent) content (kg/ha 1w condent(ig/ha)} cag%uty {neq/100g
20

2y 0.061 13.500 724500 24625
T, 0.085 94625 50,000 44525
‘1‘3 0071 134250 60000 3.800
T, 0075 112625 65.000 34350
Ts Ge063 15375 55000 5500
£ 0,063 9125 97.500 34700
CoDe 0,013 NaSe 10.410 0.756
{.05) (013 {.01)

Ke8s = [ion Significont.



The trontments hod significont effect om the catlon
oxchange capacity of the soil. I, (ctylosanthes alene at
10330120 kg N, Paos and Kgo/hu) recoyded a aigniflcontly
hichor velue but wag on par with 'l‘3 {Taploca + Stylosanthes
et 50850250 1 10:30:20 kg s, P205 and Kaalha). Tho lowest
value was rocorded by ‘21 (Tapioca elona at 50:50150 kg K,
?205 and KEO/ha) viich was on par with T, (zaploca +
Stylosanthes at 50350350 kg My Pp0; ard K,0/he),
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DISCUSSION

sn experiment wos econducted at the Collepe of
Agriculture, Veollayani, to £ind out tho pocsibllitics of
reduedng the fertlilizer nitrogen fequirencnt of toploca
by intercropplng vith stylesonihes, o perennisld lefuuinous
fodderecun=cover orops Tho offcet of stylosamthoes in
raducing soil crosion wren inteorcropped vith inploca in
gslopy areas was also determineds The obgexrvetions on
growth characters, yield and quolity of both the nain crop
aad intercrop; run offi matricent ond soll lossen were
recorded, CSupporting chemicel data wme collectede The
rosulis obtained from the situdy are dlscussed bholau,

Medn erop. {Toplecal
Ae Growth cha.actarse
1e [leight of tho plant,

Fron the rosulis obtained (table 1) 4t wag revealed
that thoere vas no sipgnlficont Anflucnce of troatmonts on the
height of plonin at any stoge of growth ef the plant, There
was no dircet relationship beotween fertilizer opplication
ard plont height, IThis result is in confirmatiocn of the
f£indings roportod by Acesta and Pinto (1978).

2. Loaf areca ’.ﬂdcx.
The mesn values of leaf area index {table 2) indicated
that thore wao signifiocant differonce duo to intercropping



and varying levels of nitrogen at oll stoges of the crop
froa planting t1ill harvest. I% can be scen that when
toploca was intorcropped uith stylosanthes with a fertilicer
dose applicd for both the crops, the leal oroa index uas
minimua and vas signiflicomtly hisher then otheyr trentments
in the first monthe Ihis might be due to the fact that
major portion of the nutrients applied might have boem
utilized by taploca during the early stege of establishment
and al.o since the initial competitlon between the crops for

nutrients waa lees.

From tho seccond month onwards the leaf arca index of
purs crpge of tapioca was con par with Lhat of 1‘3 {Tapioca +
stylosanthes at 50:1503150 + 10330520 kg N, 9205 and Kaolha).
By this time stylosanthes mizht havo ctarted compoting with
the main cropy In 'tgp rure crop of taploca the growth vas
not hindered and hence light, space, nutrients and water
vere utilized uaich might have contributed for nigher loaf
arez index. Hovever, the higher leef area index in the
troataent vhere topioCa end stylosanthez vere intercropped
with ihe recommended doses oX fertilizer for- buth the crops
revealed the feel that vhen both the crops vere rdequately
fortilized, the compelition for nutrlents was the minimun,.
Thio was consplcuous from the other itrcatucnts vhoers lowar
levels of fercilizers, eppeclally nitrogon was epplied

vherain the lcaf arca index was correspondingly rcduccd,



This result is in confirmation with the findings of
Cock (1975) and Remmnujam end Inddra (1979) that leaf orea
dndex was kighly influcnged by high rates oi ferihilizotlon

oopoctally nidrogen.
De Yield attritules ond yleld,
1. Zotal number of rooits per plant.

The betol muber of roota por plent {(table 3) wos
not slgnificantly influcnced by intercropping and levels
of nitrogen. Howevey the pure crop of toplocoe trcatod
with the rocomninded dose of fortilizors recorded tho
moxdmi mumber of rvots per plonk, The increcced rood
nunber in the pure cyop of btaploca night be due to the
fget that there wos edeguate gpece and fertilizer for the

pure crop ¢ompored to thoe moin crop with the intercrop.
2« Numbor of tubers per plant,

& critical snalysia of the mean values {table 3)
rogvcaled tnat there wvas no signiflcont difforegnce regerding
the tuber number per plant due to treatnont effects. In
©his casc also the pure crop recorded a numoricelly higher
nusber of tubers over the other troatzents., This also
might be due Lo ihe larger unit area obtoined by the purs
orop so compared o the intoreropped onese This finding
is in agreement with: the resultc obtcined by ilchonhunar and
Hrisghi (1973).
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3. Peorcantoge of productive tubers.

The results (table 3) suowed that intercropping and
nitrogen levels did not significantly aZfect the devolopment
of preductive tubers. It can bo seen that the perceatage
of productive tubors vas the meximm in intercropped plot
given the lowest level of nitrogen, though 1t did not
influence the production of more tubers per plent, Fron
+this it can be assumed that stylosenthes might have
contributed substentially to the level of ailircgen in the
soil at later stages of dovelopment and conscquent thickening
of tubers and that it did not interfere with the tuberisation
of roots thus lowering the porcentage productive rootse
Mohankuoar and Mendel (1977) also reported similar rosults
in development and thickening of tubers in tapioca.

4. Leongth of tuber.

From the data presented in table 3 it could bo seen
thet there was no significent differenca om the length
of tuber betwean the pure crop and intercropped ones. The
meximum length vas however recorded in the Intercropped plot
glven only 50350150 kg N, P205 and Kaolha for both crops('I‘k).
This mizght be due to cffective competition for nutrients
and the search for tho came in the deepor loyers resulting
in incronse of tuber length in intercropped plots Nitls
and Sumatva (1976) and Ramakyichna Ehat (1978) obtained
increases in tuber longth due o legume interoropping.
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Se¢ Girth of tuber,

¢cirth of ‘tubor vas not Influenced simnificantly by
intereropping and different levels of nitrogen {tablc 3).

Houever, the data revenled that the pure ercp recorded
the moximum girth of tubers which is attributed to adequate
nutrients, lescer competition and effective synthesis and
cccunulation of starch in the tubers.

6, Tuber yield.

The date (tuble 3 end Fige3) showed that there was
no significont difference in yield due to intercropping and
varying nitroger levels. It is evident from this that
intercropping toploce with stylosenines did not signiflcontly
affect the tuber yleld. This is in line vith the rosults
reported by Sinch ond !landal (1968)5 Singh (1969); Katyal
and Datta (1976); Bitis and Sumotra (1976); Patanothai ot el.
(1977); Remekrishna That (1978); Lira ot al. {1979) and
fioreno and lenescs (1980)§ that intercropping tapioca produced
yiclds similar to that of pure crep.

Even though statisticolly no significant difference
1as observed the pure crop regorded the maximum tuder yleld
vhich might be duc to the contributing offcct of the yisld
ottributes nemoly number of roots por plant, number of
tubers per plant cnd girth of tuberz as compared to

intercropped plotse The absence of compotition for nutrient
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absorption and also the poscibilities for better utilisation
of the applicd mutrients micht have elso resulted in higher
yiclds, fThe vegetatlive growth charscler discussed eorlicr
might have also favoured hipher yields in the pure crop

by enhancing the photosynthate production, its translocation

and accumulation in the tubors.

The finding that tapioca intercropped with
stylosonthes and sapplicd with a fertilizer dose of
50350350 kg Ny Po0g and KZO/ha recommended fer a pure
cron of teploca relatively increaced tha yleld of tapioca
with legume can bo attributed to the fact thobt lower levels
of nutrionts ware sufficient enough for teploca to evince
its normel performance vhen intercropped. ZThe legume
slyloganthos might have algo ceoniributed sufficient nitrogen,
The resulic as reported by Hitls and Sunatra (1976)p Nitis
(1977, 1978), oloo makes clear the fact regarding the
nitrogen contribution of stylosamthes when grown in

apsoclation with taploca.
s TOP yield.

The mean values of top yleld (table 3) revealed the
facl that intercropping and nitrogen levels did not hove
any significont effect, even though pure crop of toploca
recoyded the highest velue, The Zree grovth of tapioea
without competition ond interference might hove encouraged
the bettor utilisation of the applicd nutrientes and
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sunlight resulting in more vegotative growth end top yiold,
Similopr results hove been reported by Asckon et al, {1980)
ond Ilagalhacs ond Azovedo {1960).

B8e Utilication indcx.

The dava on moan velues presented dn table 3
revealed that there was no sighlficant differonce in the
utilisotion index due to intercropping ond nitrogen levela,
The non signiflcance of tuber and Top yicld velues might
have .osulted in the non significont velues of utidisation
indcxze Furthcryintercropped treatmoent with fertilizer
does for both tho crops recorded relatively higher value,

Ce (uality attributen,
1+ Sterek and hydrooyonic acid contents of tubers.

Intercropping ot different nitrogen levols significantly
influenced the percentage of starch in tubors (tebla 4), In
this case the pure crop of iapioca (T.') recorded significently
higher starch content as compored to other treatnents except
for ‘1‘3. vhich was on par with T1. The higher levels of
nitrogen might havo contributed to cnsurc a higher starch
content in both the treatmenta. In the pure crop tho high
availability of nutrients especislly nitrogen might have
contributed to a higher content of sterche This iz in 1line
wvith the findings of Vijayen and Adyor (1969) and Pillai
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ond George (1978) who obtained on increase in storch

content by increasing levels of nitrogen.

Hydrocyanle acid content of tuber alse showed
sipnilicant difference {table 4) duo to legume interoropping
ol dif;‘cren"s lovels of nitrogens The maxdimum velue uas
rocorded in T (Tapioca + Stylosaonibes at S0:50350 +
10830:20 g N, Pp05 and K,0/ha) waich was significantly
higher thon other trectomenks, The comparatively hlpher
lavel of fertilizer nitrogen together with nitrogan
contributed by stylosanthes pight have induced the increaced
hydrocyanic acid content of tubers. Thls was in conflrmation
vith the roports of Vijayon ond Alyer (1969)3 Kurian et ola
{1976) cnd Frabheker ot al. {1579)3 that hydrocymnic scid
content of tuber was increanced with nitrogen applicatlon.

Observation on intercrop. (Stylosanthes)
Aes  Growth characterde
4, Helght of plants.

From the resulis obtained (table 5) it vas observed
{that there was significont dilference in the helght of
plents during the Zirst cuts The pure crop roecorded a
significantly lower plant helght as compurcd tc intercropped
plants which wore on pare ‘The compotition of inlercropped
styloganthes for light might have reosultcd in the preduction

of larger internodes reculting in increased plon® helghtd,
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liowever, during the subscquent cuts token after 175
days ond 290 days after sowlng, the treatwents did not
showy oignificant diffevence in the plant helpghise &y this
popiod adequate peneiration of liglt sufficlent enough for
+the proper growil of ghylocanthos might have been obtained,
since the donsity of taploca cenopy was reduced due to
senescence of old lcaves, reduced leaf area and tho crop
attaining helpht in growih,

2+ Spread of plawts.

The oean valusa of sprecd of plonts (tadblo 5) revenled
that there was no significant diffe-ence in the values in
any of the cuts teken, [rom the table it can however be
observed thal during the first ond third cuts the maxlimunm
values were rogorded by the troatoont TS’ The increused
supply of fertilizers might have helped iwv increasing #he
merdstenatic activity, thereby producing longer end nore
nuckor of gecondary and tortiary growth thereby incroasing

the snreaed of plants.
Ba YiDld-
1. Green notter yleld.

Huon values on the green matter yield of stylesounthes
(table 6 and Fige3) from each cut and the cumdative yield
ivdicated thntthere was significant @ifference botucen the
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yleld of pure crop and thot from imtercropped plota. It
con be scen that the yield from pure crop wos oignificantly
nigher in o1l cuts emd in cumidetive yield alscs The

vicld from intercropped plots uere on par in oll the three

cuts indepondently end collectively.

The higher yicld of stylocenthes ab pure crop night
be dye To more land area and conopy developments Among the
Intercropped treatuents, ’1’6 - the one wiich received the
loueot lovel of nitrogen rocorded the higheot yield which
1z & conpon feature for lesume crop supplicd vith louer

1aovola of nitregone
2. Ury matter yleld.

The dry mattor yleld (table 6) from the three cuts
and cumulative dry patter production reovealed that the pure
crop has registercd a siguificantly higher yicld as comparcd
to intercropped plois uhich were om par. This glso follows
the same trend as shown in the case of green natvier

production,
Ce Plont analysisa
1« Crude protein content,

The data on crude protein contend (toble 7) showed
thot intercropplng and nitrogen levels aignificently
influenced the ¢rude provein content of ntylosanthes in

treataont i’a during the firgt cud, whercas in subseguont
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cuts the treatments did not show any significant dlfference.

The low level of nitrogen asplied to the pure crop
micht have accelerated the nitrogen fination process wilch
nisht have increased the aveilebility of nitrogen for
assindlation by plants and therchy the Iincrease in crude
protein. The lower crude proltein content in the inicrcropped
mlots nmight be due to the reason thot a comparatively
higher nitrogen levels at the inltial atages of the plant
crowth might have inhivited nitrogen fixation in the
intercropped plois ond thereby nitro.en assinilation, and
crude protein contents

Lith regerd to total protein ylcld sinnificont
differcnee was axhiblbed betiseen pure ¢reop and Intercropped
troabuonts. The pure crop regorded tho hirher total crude
proteir contonr e compered 0 intererepped troeiments vhich
werc on per. Lle cbove erplonation offcred in the case of

crude protein holds good in this couwe also.
Doszervations on run off, goll and matrient loss,
Te ontlty of run off.

A criticel study of the mean tables on the quantity
of run off vater (table 8 and Fig.d) revealed thet thave
wag significant diffororco in the guentlyy of run off ironm
tae ditferent treatwents. It was observed that the

quentity of run off was gigallicently higher in Iny thiore
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ctylo onthes was grown as a pure ¢rops This might be due
4o the fact that the direet ponetration of rain water is
obstructed by the coverage of the crop, stylosanthes,
thus perndtting o hignor quantity of water recelved by
rain and lost by run offs This result is in line with
the reporss of Gil (1974) that there wos more run oif from
pasture thon from coreals; that of Singh and Verma (1978)
that soils with grass cover produced more run ofl than
bare cultivoted soils HMoore et ale (1972) also reported
that well growsed gite produced very high run off.

The cuantity of run off from pure crop of toploca
was statisticelly on par with thet of pure crop of
stylosanthes, Thio con be avtributed to the open nature
0 tue codl and the hlgh invensity of vainfall, IThis is
supperted by the Lindings reported by Viswambharven (1980).
The quanvity of run off fren intercropped plots (i'3. 7Y
2‘5 and T6) wvore on par uith that in puve crop of luplocae.
2., Nitrogen, phosphorus and polagsium contanl in run off.

From the data (tablo O and Fig.3) it can be sooon
that there vas no significant difference in the total
content of nltrogen in the run off uater due to the

treatnenta. However a giight increase in thio nitrogen

content was recorded for the treataenc 'l‘a.

The phosvhorus content in the run off wvaler vas only
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in tracce. Durke ot ale (1974)§ Mo Coll et al. (1975);

e Cold (1978) cnd Howoler ot ol, (1979) roported that the
locs of phosphorus wag Iittle or very low under high
rainfoll condltionms.

The mean values (table 8 ond Fige5) of totol
poteasiuyn content in run off elso dld not exhibli eny
significont differonce due to ireatments, The poscible
reason that con be attributed is that though there 1s
veriotion in tho dose of potassium fertilizer applled to
individunl plots, the potassium applied to the soil In the
avolloble form immedictely brings ecbout an equilibrium with
that of partly avodloble cnd non availakle forms.

~

Je Gnontity of coil croded.

From the reoults obtained (table 8 and Fig.s) it was
cobhaerved thot there was slgnificant difference in the
quantity of so0ll lost through erosicn., It can be scen from
the totol cuantity of scil eroded, that tho pure crop of
taplota has recorded a significontly higher guantity of
roil lesg, as eomporcd o ¢ther treatments. This vas in
1inc with tho reports of Howeler {1980) and Viswambharon (1980).

The goll loos from pure crop of ctylosanthes vwas
significantly higher vwhen compared to intercropped treatments
bub vus. signigicantly louer to the pure crop of taplioca.

Thig night be due to the foct that the initied growth of

stylosenthes was very slow and hence the goll coverage during
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thls pordod was olso not offective, Thuo the high intensity
of reinfall topother with the crosive astion of tho run off
water night have carrded lorge guantitles of coil particles.
Gee ot als (1976) also reported that moyimun erosion
potontield eccurs prior to and during the peried of vogetation
ostoblistnont vhen ground cover lo sparse or non oxlstent.
It was alze seen (table 8 (1) thot whon once the plont hag
establishod and conopy fully doveloped, the ceroaion wag
leops  Agoin vhen tho stylosanthes was harvested the ground
wae loft oxposed directly to the splach setion of raln

drop vhich, vhen coupled 1dth run off night hove carvded

substantial quontitics of solla

It is clearly evident from all the obparvetions that
the #04l loss fronm intercropped plots was signifioceatly
lover os compared to obhor tregtments, This can bo cscribed
To the protective cover of ghtylosmmthes in reducing soil
losgs The soll and run oZf losses uere less when taploce
and poize uere grown cimultencously (Alna st ale, 1977).
Lad (1577) reported that soil erosion and run off lossos
wore iess vith mixed cropsthan with momosulture, Viswombharon
{19£0) 2ls0 reported that groundnut Intercropping
slgnificaentiy recduocd run off and soil leoss in taplocz.

4.  Totnl nitroges, aveilable phospherus and available
potaspium conteat in croded soll.
The data (table 8 apd Figz.6) revealed that the pure
crop of stylozonthos recorded a significantly high conlent
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of nitrogen in croded soil. Legumos are well known

for thelr copocity of nitrogen fixotion and part of the
ritrogen thus fixed might have been excroted to the sofl
and loter subjected to erosion. The nitrogen loss from
tho pure crop of tapisca was slso significantly higher

as coupared to inmtercropped plots, but wos signiflcontly
lower then pure crop of stylosanthes., This con be
atiributed to the highest quantity of soil loss recorded
in the treatzent TQ, resulting in the higher loso of
nitrogen. ZThis was in confirmation witn the result of
Vigwombhoran (1980) wherain the meximum losscs of mutricnts
wore noticeld waen tavioca alone was grown on mMounds. Even
though loweat loss of nlirogen was noted in T5 it vas
obaerved that the nitrogen loss from intercropped plots

was 1lensce

The mean valuves of avallapble phosphorus content
(table 8 ond Fin.6) rovealed that there was significont
difference in its content in croded soll. Iven though
vhosphorus 1s a leps mobile element as roported by llc Coll
et al, (1975) ond lc. Coli (1978), ii can be secn thot the
loss fyom the pure crop of stylosantihes was highey uiilch
was on par with wurce crop of tapiocas The intercropped
plots were on par. The higher quantity of run off coupled
uith the romoval of lorge guantitios of soll from ‘i‘,‘ and T2
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wight be the reason for obiaining such signdficont dlfference
in ito contontse

Hith regard to the availeble potesciun contont
tablc & and Fig.b) it wos observed that thers was

ﬂigniﬁicmi/ﬁifiemace botween treotacnts in its coptont in
orofet owdimant, The pure crop of stylosanthee recorded
e sigaificontly bichor content of potassium in croded soil,
This elgo pight be duc to the Wiphor quontity of s0il loss
from the pave oyvop of stylesanthess Tho pure crop of
toploca alse recorded o significontly higher potassiun
gontent than intercropped plots, but it was aignificantly
dowey tb:cm pure orop of stylomenthepe The lous from
intereropped plots wore OB pars

5, Total nitrogen ond worassium lost both through run off
and 5odlde

The date (table 8) rovealed that the pure crop of
stylosanthas vecorded a significantly highor total insg
of nitrogim both Throwzh run off and eroded suil. This
might howve been due o the axeretion of fined nitrogen to
the =0ll ubich in tum night hove been subjected to erovslon
1oa8e The totel loss of mitrogon from Tﬁ wag found te be
the lowesh oven though statistically it was on par with
other treotients oxeepts ‘.f'a, vhich can be ebtributed to
tne lover dose of niltrogen to this trzatoent.
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The mean values {teble 8) on total potassium loss
Bobh through run off and oroded soil indloated thot therc
was a significant higher loss of potassium fron the purc
crop of stylosonthoz. This might be due to the higher
quentities o rumn off and coil loss fron tdg treatment
which might have resulted in tho high potassiun losses.
Ilerg also ’26 recorded a lower lose of potascium, even
though Lt io on por with intercropped plots. This con bo
attributed to the lower content of potassium both in run off
and croded soil from this treuntuent.

Hochunical coumposition of eroded s5oll.

A oriticol enalyeis of the data (table 9 and Fig.7)
revecled that there was no significant effect duc o
trectoents on the size distribution of particles in the
groded soils This was in confirmetion with the resulto
reported by Meyer et al. (1980) that the presence of crop
cencpy did not affect the sediment size distribution of
eroded particless It is hovever evident that send frection
(Coarse and f£ine) constitube obout 75 per cont of the materdal
erodeds This is in linc with the reports of Cha a bouni
(1977) Jozefaciuk et al, (1977) and Viswambharan (1980)
that sand content in oroded matericl is higher,

S04l annlysis after the oxperiment,

The total nitrogen content of the soil (table 10)
estnbliched e signlficent dlfference duc to intercropping
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and aifferent nitrogen levels. The pure crop of styloganthes
regiotered a significantly higher total nitrogen content
In the soil after the experlment, This was in confirmation
vith thekeports of Bruce (1974)4 Singh end Singh (1575)s
Mtis (1970) and Lol (1979). Similarly it was seon that
the intercropped plois under T3 and '1‘4 hove rocorded
increase in total nitrogon content as comp yod to puwre
crop of taplose which rcsorded the lowest values Increasc
in totel nitroren contcnt by intorcroszping with legumes

vas reported earlior by Ravichondran (1976) ond lorachan

et ad, (1977). Tho low content of nitrogcn in other two
intereropped plots, TS and ’1‘6 night be due to the triple
gifoats of lowar doge of applied nitrogen, crop roemeval

and coroslon losse The low content of nitrogen in plots

of pure crop of taploga might be attributed to removal

by toploca plants and lock of nitropgen fixotion, as it

was not intercroppeds

The intercropping and lovels of nltrogon showed no
significent ingfiuvence on the avalleble phosphorus content
of the soll efter the experiment (teble 10). This might
be due to the uniform pattern of raroval of phoophorua

by eropa as well as crosions

|
The ovailable petassiuw content of soil (table 10)
recoxded a aiguificant difference due to intorcropping
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end fertility levels. It was seen that pure ¢rop of
topioca recorded a significently higher lovel of availebic
potasoiun content as compared to other treotments whero
stylosenthes was grovm. The low level of avalloble
potossiun content in atylocanihes intorcropped plets
might boe due to incressed uprake of potassium by
stylosonthas, Thie 1s in line with the findings of

Bruce (1974)35ingh end Singh (1975) ond Gillard ond

Edye (1979).

The meen values of cation cxchange capacity
(table 10) of the soil after the exporiment revenled that
the sure crop of ctylosanthes recorded a algnificently
nirher value uhen compored to other trestmentsa except TS
which vas on pare This can bo ascribed to the ability
of stylossnthes in improving the cation exchange capocity
0% the soll os reported by Bruce (1974)3 Singh ond Singh
(1975) end Lal (1979).



L%ﬁﬁzﬂé L



SUMMARY

An experimont was conducted at the Collese of
Agriculture, Velleysni, during the year 18981-82 to study
the possibilivies of reducing tho fortilizer nitrogen dose
for tapioce by intercropping uith stylesanmthes ond also
to study ito cfficlency in roducing soll erosion whon
intercropped vith topioca in slepy arcas, The expaerdment
with six treatnents waos carried out in randomised block
design with four replications, under ralnfed conditions.
The results obtaincd are summariced velows

41« Tho growkh charesters of taploca plants as
observod from helight, mumber of lcaves produced per plont
end functional lcaves produced per plent wers not influenced
by intorcropping ond nitrogen levels av any qmut;h stoge
of tha crop.

2+ The values of leaf area index of tapioca vas
significantly higher in intercropped plots where recommended
dose of fertilizer wes given for both the crops. Bub this
was on par with the leaf area index of pure crop of tapiocca,

3. The yleld attributes of taploca like nunber of
rooto per plant, nunber of tubers per plant, porcentage
of productive tubers, length and girth of tubers vore nob
influcnced by intercropping ond nitrogen levels.



4, The fuber yield was not affegted by intercrapping
and nitrogen lovels, Even then the pure ¢rop recorded
the bighest yicld followed by Intorcropped plot supplicd
uith 50850850 kg Ly Pplg and 1120/113.

5. The top yicld and uiilisation index wore olue
not nffected by intercropping ond nitrogen levela.

e The dry patter content of tvberc were not
affectod by intercropping aud verying doses of niitrogen
enpiicotione The sterch conmtent of tuter wag found to bo
higher in pure crop of toploca and in intercropped
treoatnent recolving the fertilizer dose foy both the
crops, Hydrocyanic acld conlent of topleca tubers were
Aincreased due to inloreropping and levels of ndtrogon.

The intorcropped treatment receiving recommended fertilizor
dose for both the crops recorxded the maximum HCH content,

7+ <he nitrogon, phosphorus and potassivm coatents
of tepleoca leaves, sten nnd tubers vore not signdficantly

offocted by inbtercropping ond nitrogen lovels.
8, The agprecd of atylosanthos was not Infiuenced
by intorcropping and levels of nitrogens

9 Crecn ang dry matter yiclde frem pure crop of
otylesanthes wag highor ac compored o intercoropped plots,



Among imteroropped plots the one which recelved the lowest
level of nitrogen gave the maximun groen ond dry matier
vicldc.

10« The total crude proteln yleld fron pure crop
of stylosonthes was higher es comperod to invercropped
plots. The treatment that received 33150150 kg N, Paos
and K20/m recorded ihe highice$ protein yicld from among
intororopped plote.

11. The totad quantlty of mm off from pure crdp
of ptylocanthes was higher as compored to othor treatments,
The pure crcp Of taploca also recorded the ssme quantity
of run off as comparel to pure crop of stylovantiess She
minimum guantlty of yun off was recorded fron the intercropped
plotss

12« Tha nitrogen and potassiun contonts in rum off
wvere not influencad by Intorcroppling ond nitrogen lovels,
Even thon the highost and lowsat quantities of nitrogen
and potassium in yun off were recorded by purc erop of

ptylosonthes and tapiloca respectively,.

713« The phogphorus convent In ran ¢ff was found
to be in troces.
4. The pure ovop of tuplocs ruccrded & ulgher

coil loos, followed by pure crop of stylosanthes. The



Aintorcropped treatments recorded lover solld loos.

15, The nltrogen, phosphorus and potocsiuvn loascs
through eraded scdiment wers higher in the casge of pure
crop of siylocomthegs

46, leohauical conposition of eroded godl wvas
not influcnced by Aintercropping and nitrogen levels,

47+ Totol nitrogen and povassium losses both
through run off and eroded soil were higher in pure crop

of ctylosantheg.

168, The niltrogen content in the soil afier the
oxperdment was enharced in pure crop of styleosanthes and
intercropped plote which recclved the hipher fectilizer

doses,

19. 7Thc caticn exchange capacity of stylosanthos
intorceropped ploto were found to Do Ineraased as compared
Ho iuitlel values,
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APPFHDIX = X
Veather deta during ihe crop pariod in comparison with the corrcuponding average valucs

for tha past 24 yoars.

Reinfall {(om) Average fLomparature °C Average RJ.{per cent)
Iinsicmum inimum
Fonth Crop poricd Past 24 Crop Past 24 Crop Post 24 Crop Past 24
(totaﬁ‘ years pariod years pepiod years poriod yeors
(average)
Jaly 125650 220480 304,00 29.72 22490 23,46 93,50 8719
Sugust 268450 150,63 29473 22,77 22480 2322 935400 856,02
Septenber 312,00 15028 29435 30612 21.60 23,66 04,50 8577
October 335400 264413 29,60 29.70 21.50 23,76 94,10 8741
November 253450 208405 30.90 29.9% 22.80 25,81 83,70 85.97
Daceaber 11450 7185 2960 30.66 21.60 23426 84,38 8L.78
I}
Jamnry - 34,62 52401 30,93 20433 22,46 7931 75,88
Februery - 35400 29.6% 3134 19.26 22487 81.12 92,05
HMarch 16050 35006 53.608 3297 22482 24,00 79,83 81 136

April 730{30 89 015 32099 32-27 2&-42 25402 76.15 85.29




APPERDIX - IX

Guantity and muximum iotenolty of rainfall during the
exzporimental perlod.

Sl.Noe Guuntity of rain reseived lHamimum intonolty ob
() 15 ainutes intervel

(on/be)
1 20400 14
2 24,00 35
3 3050 28
4 74400 55
5 20400 18
G 2he0D 50
7 29400 22
8 54,60 52
9 66450 4o
10 52485 78
1M 21450 "1
12 27050 24
13 38,50 34
% 5325 26

b
A\
3
.

8
g




APPEIDIR - I3

Abstract of smolysis of veriance table for the helght of tapieca at different

growth steges.

Sourco az fean, sguarg
I menth IL month 11T nmonth IV nonkh V month
Blonk 3 8,601* 157 . 200 5% 42352 TEQ OB 1045 550%
Trautuent 4 0,920 17668 454129 301,905 €01.419
Lrroy 12 24100 22,569 37.386 185.291 291.906
Source as Loon souara
VI nonth VIX month VIIL popth IX month Hepvoct
Block 3 19454,203 1502.885 1148.559 10524195 10354256
Trectment & 065,651 1121.855 1194.077 1291.810 1343.878
Error 1z 524,120 86G.424 5914715 5Ghe 357 552.700
# o« Oignificant ot 0,05 lewed
B .-

Significant at 0,61 lavels



APPENDIY - IV

Abstract of cnalysis of vardoncoe table for leaf area index of taploca

gt difforent growih sia5e5.

Source ag Yeon_sguore
I month II month IIT month IV month V month
Elock 3 0.010%% 36037 0043 Ce225%% 0.075
Treatuent 4 D024 O 170 0,870%# 1059 8¥ 0.8172#
Zrror 12 Q004 0.0%4% 0,820 Qe S35 0,091
Source aL mﬁ—w&:—
Vi nonth VII nonth ViII ponth IX month Harvaest
Block z D005 0.019* C050e 0,077 0.012"
Troptment 4] 0,252%% 0,1834# 0, 156%# 02,1067 0,0878%
Evrror 12 0.017 Ge003 0.004 3003 0,002

#* « SBignificant ot 0.05 dlevel
w2 » Significont at G.01 levele



APPCHDIY - V

ne  fAbstract of anelysls of varience table for yield attriputes and yicld of taplocn.
. ae Boan gun 3
dource Himber of Ilumber af Percentaze Length Girth  Tuber yield Top yield Usilize-
roots per tubcers per productive of of ¥ P ¥ tion
plante wlet, TubTue wher  duber, 1s3ex
Bloek 3 10,091 G327 44,077 23,109 1.077 47051900.2  14911625.3 0.6
Treatment 4 Falh3 1.601 21122 27.667 1.453 99h84401,4  1947787.3 0.004
Error 12 Te307 1,292 32.214 22,257 1,133 T2864572% 9559141.2 0,090
b, Abotract of owolysis of vardance toble for starch and HCN conmtent of tapioca tubors.

Hean oouare

Sourcs ar
Ehareh o]
Mook z 0352 VS Yiial
Treatment 4 T T7OTE% 134 500%&
Brzop 2 0130 0. 483

*
*

Significant ab 0+05 ievel
Significant at 0.09 level,



APPLNDIX - VI
Abacract of cnolysis of varicnce toble for height end spread of ghylosanthes.

Yean_square,
Shurce asg I.cut I cut 11T cut
Helght Spread Hedight Spread flodgnt Spread
Q
Bock 3 1994157 1744301 1364843 250,265 316,080% 321.839%*
Treatoent o 575-006\“* 568- 738 18,820 15§ .QO‘I gos"?ll- 53t616
Error 12 634850 60,165 60,297 52054 35,729 33.832

22 o Significant at 0.07 levili.



APPENDIX - VII
Abstract of enslysis of variance ftable for yield of stylosanthes.

a« Green mattep.

Source dar Hean squars
I cut. IX cuk IIT cut Total
Block 3 5143056.210 3905092.410 5623584,193 17064791300
Treatment & GU563715.600%# 43693064 .500%% 5552431 +450%% 285691356, 600%%*
Error 12 5950057 860 3057€871.380 551967 .807 19048269,500
b, Dry matter
Mean gquore
Saurce df I cut II cut III cut Totol
Block 3 475828,268 570058.838 489983.221 2572210.310
Treatnent & 3568509 400" 23536800 4T0#% 386215, 250%% 29846957 ., 700%%
Error 12 416849, 390 169176.685 460922.369 2172889.350

#* - Significant at 0,01 level.



APPENDIX ~ VIIT

Abstract of analysis of vardance for crude protein content of stylosanthes.

Sourec ag Yeapn soueng
1 cui II cut IIY oub Total
Block 3 0,033 0739 Ve 366 1.873
Treatment 4 11 a25Q0u 0,348 0.885 19.6517»
Lrror 18 1 ¢683 T 795 0.693 2-78L|'
b 3

- Slppificant at .07 lovel.



APPERDIX - IX
Abstract of exalysis of voriance toble for runoff, soil znd nputrient losses.

Ican couare

Source ar Toval runofi Total s0il Nitropen Potasgeinm Nitrogen Fhosphorus [rotassium
LWnOLE 39a5 content  content  content  content in combent
in raneff Ao runeff  in oroded ercded in eroded
s01l soll s0ll
Rack 3 162944946 176592.166 5007 0.0046 14169 0.00230 0.080
Treoatmont 5 120574, 4:58%  TOS24381.900% 42,8616 040805 5622073 0.,00568%Y  2,382%x
Error 15 28583910 72407746 25,974 01330 0500 0,00057 2a104
sousce af Hean_ gouanrn
Total nityogen Totel potassaium
053 loss
Bloeck 3 10107 0.0791
Treatment 5 93.357% 2.4510%#
Error s 232783 0.,2070

* =~ Bigpificant at 0.05 leved
#% . Significant ab 0,0% level,



APPIIIDIY » X

Abstract of ocnelysis of variance fable for quantiby of soil eroded (individual

chasrvation).

Mean squore

Source af
£ 1x iix iv v
Bleclk 3 176007 16562 BAGTG JL03 ZT6555.923 842,875
Irontnent 5 503.7108 115032 ,2907% SREST1TTBRS FE0I586L40%% 80239,17he
Exror 15 1087.670 2203875 BLEL2,2L0 202150.30% 1728401
1’24 ViZ Viix Ix X
fiock 3 3720.374 2589.531 1312.349 1697059 459,756
Treatment S S0607 ¢ 0% 285242,030%% S5E0LT 7595 18658%2.0307"  4089824,6450%
Error 15 36054959 LLG54596 2678070 3125.341 42494584
X XIx XIIT v v
Dlock 3 73518 215.987 5854729 1142.098 1251760
Treatzment 5 452487 4 599%% 198771.860%  272652,0952% LBAG08.3104%  1960077.370%%
Error 45 35064263 1549.433 1391.785 2673.785 23514258

-]
s d

Significant at 0,05 level
Significant at C.0% level



AFPENDIX - XI
as Abstract of anglysism of variaonce toble for mechanlcal composition of

¢roded s0il
Source ag 3 IGAL souare
Ber cent coarse Per comt fing Par cent silt Per cent clay
sand sand
Block z G EG2%4 2376 2.2254 665275
Treatoent b7 4043 8,870 G067 17,7549
Eryor 1% 5o 17% 5.083 25049 5.078

b, Avstract of analysis of variance toble for ooil chemical propertics aftcr
the eRpeyinShte

Source ag fican sgoare
Total nitrogen  Avalleble Avallalile Cation wxchange
whosphorus votaeesive capaclty
Block 3 000002 6.250 21%.10* 0,132
Treatzment 5 0.00030% 23.766 250,008% 1a54%ee
Error 15 0.50007 19616 57477 G239

* . Bignificant ot 0.N% level
e o Slenificant ot 0.01 level.
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ABSTRACT

An experiment was corducted at the Collepe of
Agricuiturs, Vellayani, during 41991~82 to study the
poesibilities of reducing the fertllizer nitrogen dose
for tapioca end the efficiency of reducing soll erosion
in slopy areas when intercropped with stylosanthes. The
experinent was carricd out in a randomised block design
with four replications under rainfed condition,

The results revenled that growth characters and
yield attribubing charactsrs were not influanced by
stylosanthes intercropping and nitrogen levels, IDven
though numerically the tuber end top yields were lawer in
Antercropped plots, statistically no significance was
observed due to interoropping and levels of nitrogen. The
utilication index alsp wes not influenced by interorepping
end nitrogen lovelss

Among the quality attributes of taploca, starch
content of tuber wes adversely affected by intercropping
at low levels of nitrogen, whereas hydrocyanic acid content
wag influenced by intercropping at higher levels of nitrogens

The spresd of stylosanthes was not affected by
intorceropping acd nitrogen levels, The maxirnm fodder and
orude protein ylelds ware obteined from pure crop of
stylosanthes,



The nmubtrient conlents in taploca ond stylosonthes
uvare not affected due to Aintercropping ond leveles of

nitrogone

The pure crop of stylosanthes recorded a maximm
quantity of run oif as compared to intercropped plots,
which recorded minimua run off, The nutrlent content in
run off vas not influenced by intercropping and nitrogen

lovelso,

The eoll loso uas naddmum in pure orop of tapiocen
vihoreas intercropped plots recorded the minimum loss. The
loos of nutrients through ereded sediment was higher $zen
plots of pure erop of stylosanthos as compared to
intercropped plots,



