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INTROLDUCTION

8¢il ercvoicn s e werldwide poroblem, Signs o f ercsion
are visible to every.ne, sut the mugnitude of this probler is
nct epparert te munye The ontire human civilization deperds
on tep 15 cm of the surfoce coil fur swwival, since culy
this loyer cont.ins i wvitul nutriecrts th.t are essertiud lop
ailp growthe Sedl erusiun leads t. sillting i rivers wd
1 keus which 1o turn cauces ficovdse The eflects @ ercniorn are
nost prominort in arewss vhere high rodnfill fotencities are

e seplenced G whese Caw tupegruphy is undulicting.

It is cestimcted that about 6,000 million tonnes ol tep
sodl wre being leost 4n Imdic cnmually, As a cesult, an
estim ted 5,7 millicn tonues ¢f scil nutricrts disuppear inte
the cel every yeure. Yhe lesap inocurred vories Letween
118e 1,000 crerus tu 8479000 crores annucily (Shenci, 1975).
On an averu ¢ about 10,000 hectures e belor afifected by
epr.-i.n overy year invelvin: on averasge long o st ge 500
lakha (fnnong 1.71). Cordny t0 Kerola cut of tue 15 1.kh
hectires which e pronc to ool ercosion mensce o cubstanticl
aree ol 1443 lokh hectires cpre yet to se breught under voricus
noil congserv.otion messuves (Anncn, 1:30)e This sit. tion
calle Jop urgent need in Luking up scdl Congservaticn pessures

in the ztate,



In Kepals, vwhich supports the hish.ost populetion
density, the por cupita land avaedlatildty 4s as low as 043
acre (tslokrichno P4llcd, 1978). This situcticn necesnsitates
utilds tion ol morginal end sloepy lends fop cultdvaticn of

high value crops.

Tapiocu ds the cjor sunaldliary focd of Reeuldo and is
grows dAn cn ares of 3609 lakhs hectores with o totil preduction
6L 5349 lakh tommes (wnckrdshna Bhat, 1978). It iz 2 uajor
croep in bill clopes where oo 4 labour saving newsure ridges
«re tuken clong the siopes -or plenting. The Zoculty cultivie
ti.on aethcus fovour heovy sodd epcsicns, Hulli ltsell solag
leteriti. in crigin .8 very little binding materisl vhi h

Surther aggrovates tihe scil ercsion problen:.

Godl conservoticn can be achieved both b, agroncale
meusures o well s gogineecdng pructicese ut thiese me.suvren
£041 te et pest ceoults vher applied sep. ately. £ uicper
blendiar ¢. the twe mecsu.cr gives oncouwraging results

(ioded, 1.060).

Teplocu 1s usiealy plonted with the - nnet of rwrseon in
Juncelgly oo Septenboprectobere The usucld cultiveticn
prectices likc mouncs or rddges leosen thoe »1di very opucsh vhich
teciddtate washing doun of the ocdl dusdng the podny secson,
Its wide gpucding wnd slow dndtial growth loave Considerible
areuw unmutiliced ducdng eurly past oI the crey growth wd is

subjuecteu t. cevere erv:ion hazard:-, S¢ &t ecomes highly



D

necessery thot the land betweun o nds ur ridges wiiich (re
lelt bepre, shouid (e pretected with scre kind ¢ cover crops

us te wrevent cr stleast reduce the runcf. wru oil luss,

Intercrouping, growing twe or w0rc ¢ro.c sisulicnecu:ly
on the ssme fileld, 1- the (.in crep provucti.c syster in
suiclioience ageiculture (villey, 1497%). Inturercp.dng us o
rethod of redusing solii loss was sugrestec by Uhole et al.
(1.75) Intercro..iig ard nixed ope.ing reduce soll lecues
wid dz. this way help to muintuin the =zcil in zgeod .onditicn
{ives, 1:91)e wwwpeo wis the cest ifatersre. fop contoulling
er.slor (Guttawer cnd ao, 196.). In o previour experiment
2t Veilinikkore, it uvas found th £ gooundnut intercropdiag
with tuplo: ¢ in prldyes ceross the slice was effcetive in
redrein: il crw wober leoses (Viswwnbiv ocn, 100)e I thw
liszht of the - bove f£o.ts the presect luvestisz tic wus under-

token with the felloving objectives,

1. %¢ wuscess the effects of verious sgriefTechniovesn
e osudd Luss o O sipfuce prunoill,

2¢ Toe stuyy the efzects o v.ricu:. igroe-Tecshnicovoes
¢ osubsoll oo surface soll molsture stocues,

2

Je Te¢ estin.te the locs of nutrients Loroud

oy
(]
"
€
ot
(&
¢

vnder vorious | grcelechnicuos,

o

we ke uStincte the anount < rete tive o inl ll duriaz
the porloce o ere oouwth woder v oslous aorce=ieczimiaen,
Do de wusiop Wb viede ol tupdoco oo coupe. unGe.s

vapicus Agro-leciniqucs,.
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SENEED OT LITERATULDL

Reseupol werits on sedl erccion wnd the eflect of
intercropping o seil, woters wid nutrient losses wnd other

reluted topdl.s vre briefly reviewed hereunder,

Cole

~elele Lefaniticn of eroodu: ord puncfl

se eredng to Lennet (1.39) the vostly accelercted
srocess of scdl resoeve i boought cbout by hunc: interference
with the nor wl cisequilibrium between soil bulliing and soil
reizcvai 1o desizgn. ted <o 504l erusions It was stoted oy
Gopie (1. 406) vo the theft of scil by the noburud eicluerts wrd
iz the rencvel of uodl purticles edther singey or in nucs,
wlliscrn (1:47) bos desepiiod soll ercsion os o destructive
soecens in osumbooet o coll formuticon whiclo 1o constructive,
e defiuec =il ercolon o o preecess o detachrnont wd tring=
vt tden ¢l sodil icterdils by ercsive wgents nenely wind orp

w.ters

cuncfl oz defined by eBgzor Leruster (1.48) is the wate.
that drains f£roe: the lund erezs bty surfece channcls into which
tiw wuter coilects ra overlard flow or sudterrcnean passages.
irence runof. is the woter potsined ufter licses due to

evapor.tlio , tooncpldr.ticn ward seepuge.



tuco.n (1977) stoted th.t zrosiorn cocours due to ef ects

of puinfell n soll ond 1o aetepridned uys

a) Ercolvityse Specificully wnd solely < _cceperty of roinioll
which cun e gquantitatively evoluated we the petenticl copoacity

¢f ruin to couse eccsdon under siven circunct rcese

b) broGibilityse Specivicedlly and sclely o roperty of the
soil which cun Le quuntitutively ev.lucted .z the wvilnerabi-
1ity of the soil to ecosion under given circumnstunces,
c) anugementie O wide terr coverdng all factors directly
under sann's contr.l such zs chelce of lurnd une, choice o erep,
nethuu o erop poocuctiun down to deteils like plunt pepulation
wnd mepuri.d proctices and
d) wardicr t= hich inc.oudes len;th ond steepness O siepc
anie thicir chepe wad vniformity cf shupe.
Jetelels L;:\.Sév& E!

s opding to teal (1233) the percentoge of runcff

increasea vt o desrcesing rote with iucrecce in sein. 11

&

intensitse L€ uls. cbserved thet the scil liss Jror
saturcted scuil increcneu s the 262 power of the rodinfell
i.tensitye It woo obsewved 'y Duley (1..50) that the ruin
drogs wesc cospinslilile for selling the soil surfoce sosulting
in hirdr. nee tc coil solsture storere ane Infiltectlios

“hen roin drosc hit the scil they hove @ dispersive coticn
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(Elliscn, 1947; Hdelntyre, 19583 Vadav, 1961). Free (1952)
repcrted thot splash losses from elevuted pans oI Lore scil
were 50 to 90 times more than the runoff losses. The uverage
s0il loss per inch of r.in was t¢ the tune of five to seven
tuanes per acre, &sec.rding to Hudsen (1957) the majer Sfuetors
contributing tu the initiction of punoff anmd sodl loss were
tiie raindrey impact wud splashes, Callial and beshpande (19560)
sugzested thut the runcfl ond scdl lugs in the satursted
condition of scil were generully higher thun these cuu~ed by
rodn: fpoen cir dry solle Udsi Kumoer Yadev (1961) curmiuted the
totol energ: of pelndrops ws 2950 ileke at a rainfull ratc of
two inches/hr ¢n an acre and 100 H.P. furce gencrated 'w a
roinfcll cute of 0.1 inch/hr, The 250 i, furce genercted Ly
a rodefcll rute of é;}&m ey ds sufficlert tc 1lift seven
inche: of tus ~cil %o a height of three fect, 86 times in wne
hoeur, which currespoends to 580 million £cot pounds of wirke
This might be eguivclernt 1000 to 10,000 times the kinetic
cnergy «i the shullow sheets of runcff water resulting frono
the some storme Ralndrops were responsible Zor o sell loss of
abuelt 9% per cent in er. sion prucess. Splish ercsion leads tu
shect erocion, puddle und fertility ercsio:., Lyles gt al.
(1369) fuund thot wind driven rsin substanticlly incre:ceu
scdl lesse mtciler und Young (197%) cpined thit the
principal uagent in ringing cbout scil detachment and
trancpoert fron intererill creas was the rodn deop splash,
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According t¢ Elliscn (1944) the splash erosicn
increcsed ¢s the 0,6% power oi the roinfzll rote. Ekern and
‘uckenhirn (1547) reported thut for « constint diop size und
tine, the wwount ¢f sand trunsporteu was Clreetly proporticnald
tc the intensity <f precipitution, ilookerjee {(1950) concluded
thi:t & high correlcetion e«isted bvetween the ruinfull intensity
and amcunt of ercded wodle Storm erceivity vuried exponen-
ticlly with the rudnd il intensity (Ekern, 19543 Tanhune et ul.
1..9)e  Acccrding to Turhane et ale (1.52) cna iiscl (1960) an
expinenticl reloticnship exdsted _etween the rainfi il intencity
el s0il erosion. ree (1960) rescrtec thot the relictionchip
setween spiosh eprogios leozes for buth swd ond seil with |
energy value for rodnicll were expoenenticl und purabolic type,
Rese (1.60) cbservew the rote of suil detuchnent por unit croed
was dcfluenced by the wementum and kineti: energy of the sto.r

por wnit rec and tire,

Lischueder (1955) stuted thit the inport: nt voricble in
effecting sclil ercsion was the combin tlon of ruinf 1l energy
cnd quentity of peinfail, Wischreder wng Scith (19:0)
identified ¢ clcece rel.ticnchip between r.infull intensity wnd
the tetcl kineti: energy. idschmeder (1959) found thet the
ervsicn index L. the wmeot precise single cotimote of roing il
ercsior ctenticie ‘dischoeder (1.612) clsc found thot the
relotienchip o ~cdl lous fror o fellow plet te BI vilues wos
linecr, sut f£.r the clepe of the regressicn line fur uny set

oi duta dependent on soll type wnd lund uslepe, Hudswn (1371)



reverted fror hisc work in Rhodesisx thet the cuwl tive
kinetic emergy of sturms greater than cne inch/hr (K> 1)
was more cigndficantly correliated with scil loss than RIBO
index, uzpericents in the trepics indicuted ¢ lower correlae~
tio: ccefficient Letweon RIBO inde. «nd scil loss thun wus
chtodned for the originel experimgnts dn Us5... (Shrad ciad
srecknes, 1074), Lol (1976c) reperted o better correlation
with the product cf tot 1 reinfull cpeunt ono peck storu
intensity (&ln) than either EIBO cr Rib> 1 incices. lowever,
Viswarbharun (1530) observed thet 3In index was better
correluted with runcf{i as coupared to other eprcoicn ivdices

end LI1§‘ inde. wus - etter correluteu with scil 1eosSe

The results <% revecled by wuny filcsd exper.ments
showeu thut the correlietion of sodl loss with cmount of ruln
in individucl storos s weil as with poxinur cmcunt 20 11ldng in
Sy 15 or 30 uzdnute intervuls was poore Lut tae prodect of
hinetic erergy wiv sexiuia 30 winute intensity was wost
sisnificently correlited with soil locs (Hischmeler gt ul,
1.98), ‘ischnelerts @130 index hud subzeqiuently been e:xten=~
sdvely used i proewioting sedl losse  Lus gt ole (1.07) found
h t hiﬁo vilue Hod tihe vest correlotior with soll erosicn cs
seupored to %15, EI15 o Elgy indices, Rogers gt ul, (1267)
computed tic incti. energy of ruinfull froo rainf 11
intencity using the equation, KE=21063 + 89 loeg I (metre

tonnus/ha.cm).



Barnett (1938) Jound thot LIgq index wus closely
rei.teu tu zcil orosior, Ubus @ ai. (1967 Jcund thot the
use of ﬁlg zdn, has been roconmunded for iilgiris. lUcp
venre Dun Hanbubu gt ale (1569) found thot Ll values were
similiciutly correli ted with deily wnd menthly roinl.ll
v.lues, but the annucl rodnfell volues were not significuntly
correluted with annuael EIBO velucoe licwever, Langler und
cwaify (14%.) cbeerved that for nost scil little or no ervsicn
e urred during the first 30 minutes of the first sterm even
when the cirulsted rodnfull dntensity wes Co.0 cn/hee  Shurne
et zi. (1976) found that irrespective of the natuie of the
crop, spiussh losces were better correlotel with tineti: eneryy

vi the stoerm then its ercsicn index,

2elelele Lpedibllity

The differcent ercsicn of twe sodls under simil.
envircnoont crd oonagement conditicns is sttributed to the
inherent =01l cheracteristicss This nroperty of the ncil i
seferred to ug sodil ercdibility. brodibility irnvelves thooe
5041 propertics that affect infiltreticrn rote, perceability
aie the chunges with time that cccur in those scdl preperties
«nd otheprz thot deternmine dispersic:, sploching, abrasicsn ud
tr asperting foreces ¢ proinfell «rd mroelf, Accorcing to
Lal (1977) structure o ¢ structurcl stubility are clocely
rel ted to erociiility, but are different to define in such
way that they provide ¢ meusure of erodisility, lie wiso

vaserved thot thoe v vivus properties which (ffect the
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detachability =nu transpoertubility of soil inv.lve particde
size distribution, crgonic matter content, piresence of
cerenting moteriuss like e wnd Al oxides, ncuture ol Jlay
vdnvrcls ero balurce o cuticn on the exchange cowples wrd
propertics whiclh: are themselves dependent (o thic such s
permeunility, suil structure wiu ctrengtihie The entr.opped oir

muy aisc be doportant,

“dddleton wrc Dulyous as described v fehta gt al.
{1063) vzes dispersion ratic o5 a veasure of scil eroddbilliiy,.
& pold epodlinilivy moncgrun based on soll proportics was
develcped vy ''ishoineder et ale (1969), Romkens gt zi. (1974)
repourted thot the porticle size und the percentupge ¢f cltrute
bic.rbonste dithicn te (003) extructable Yo, LI wnd 51 wese
simnificuant predictiun paraceters ¢f subgoll ercdibility onm
high clay sitbsolls studiec, DBased on subscil dute a predicticn
equation with o cceffi lent of determiniticn r° e 0,05 wus
develcpeds Singer @t uie (1974) fron the stucics o: the
reliative erodibility of surfece zoil (0e15 cm) frowm 10 sodl
series fcund thet the observed eroditility o the scils was in
i order difrerent froo the order predicted by Ulschmeler gt al,
nonegrephs, Unlike tho wenogrezh predicted, twe scils with
hich exchangecble sodiun were nuch more erodicle wnd twoe which
hac high dithicnute extructible Fe content were less ercdiblie.
Jurther studies indicuted thet eschangesble zodiunm pereenture,
dithicnote extre . tible Iron ard Aluniniw wepre additionzl

usefvl indices in precicting the ercdibility of those scils,



In contrast, Brucee_kine anc Lal (1975) Jound thet erodibility
vuried dircctiy with sund and inversely with cley contert,
tem: gt ule (1978) estoblished the scdl ercdibility fuctor K
in the unversol 304l lese equ tion for the scil end ~1linmatic
cenditions of Vesad ao 0,0552 tonnes/ha/unit of rainfoll
factore Sdnch L4 Verma (1978) reported that runeff wd scil

less increused with increvse in the fineness ol soil texture.

2010203.
Save: (1.61) clascilied the major effects ol vegetaticn
co runcfl enu ercslo. nte five distinct categeries., They ure
(1) Interception ¢! roiufcll by vegetutive sover (2) decrcasing
the velooity .nd cutting wotion of runcff weter (3) rcot ef:ect
ir dncreasing granuloticon wid porosity (4) ololegleul cotivie
ties acosucicted witi: veget tive growth cnc their inflience on
041 porcsity (95) trinssortution of water leauiing tc subseguent

drying wut ¢i the soil,

Gillisen (1.47) preocrted thot tho scil detochusert hozond
wen dnvercely .oupoprticnti oo resietunt fuctor of rurflce
covers and oulches i pecucdng runof? velooditye EBEllizen (1382)
rescsted thet enerpy ©f falidng roindoops is @ significant

Zoctor in eroslons Yhue dntercention of hish aerny ralrdrops
oy the cuncpr cun e i Anpoert. nt fuctor ir sclil erosion.
Speer {1.63) stioted th 3 $he onis of codl v d woter conservie
tica i thce cover that protects lane fror the direct imgact of
podndecps o8 runel wetere  Udel Kumor Yadev (1961) reportoed
thot the secrot . sreveniling ercsicn is to remcve the energy

of roindroeps by vegetotive shileid,



alching 1o on effective me.ns to pretect the soil
supluce Ipon secling under the iapact of rolndrops (horllda,
13473 Schuller sad Dvans, 1u54). Ac.ording to cialister
(1597) :ulch furcing .onsiderabl; reduced wind ornd water
ervsion. ilannering wu.d eyer (1063) showed that oulch
applic tien wt the pube o Zeiu, a9 wnu Jo% tonues per
hecturce resulted in very high infiltrution oo d eusentiniliy
no ercsione Wischmeler (1566) found that improved s0il and
crop menasement recuced averuge plot runcfi by avcut <0
per conts  cnmerin: @b ale (1966) reperted thot the surfece
rudoch which coverca oore than 95 per cent ¢f tie ouil curf.ce
had striking offect on buts dnfiltr.ticon crd s0dl 108
Larrold o .d Edwards (1974) obsecrved thut ruwl h ¢ wdhout
1,25 tormes/ho on the supfuse ol ne=tilleu syoste was effect=
ive ir reducing ercaicn. egahan (1372) st ted thut erosicn

wig peduced on an average of T pes eent ' struw oulohing,

sedti (1u46) repcrted thoet the energy of fellins polne
drops wWas coisidercbily poduvced o the oroyp cover o therely
cpe.ting o soll copuition that will resist erusici. e
crassiiied crops inte two groups viz, ercsicn pesisting ol
ervsion peinitidng. ludsca (1357) zonsludec thot the sroumd
cover is elmoct entirely responsivie for precucin: runcill wnd
erosion fron grasseus wweus oid the seume efiect cun be achicved
vy eny cover such ¢s o curfece mulch, dense :ruize oreps or &
g-0G eurly [reern Lunure croyge aturcl covers wnd grosces
were fowia o bue of ‘ective ir checitdng seil ercoion (Cupte et ga.

1,633 Vasudevuih et cds 1965). Gur.el Sinzh et ule. (1.67 o)
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opdned that groundnut gave vinlous weter Leos u:d the fulleow
geve saxicus wuter icsse They have attrioutea the reoaow
thet the Jullow provice o sover oad nence ne cbgtruction te
the flow of water ww therefore ruinfcll recedved is lont
thoough cunci o ator ecunnot £low theoupsh gocuwidnut ensily
ant there 10 core time opr cboospbtion of wotep in the s0il oo
s pesudt of whil L fhere is less woter lesse Again, soil loss
was rosipun uncer Jai.oow s 4t does not provide protoction
woudnet foildnr rodn wiropoe  llowever, wook conducted Ly
vottawar cne cue (1.0 reveouled th t sowie. was the bost Jop
wrtrodadug ercalone dsew gt ogle (1.6 deviced couil coaser-
vation methods i credting such coemdiiticis th t rere puldn
weter woula e absorved wnu preserved inte the oudl, surfece
runoff wewldd e pinindred wrd excessive munell wousd £flow %
& hurmless apeeds The .3t results ure achioved 1f the lord
was kept covered under vegetutio:n. Hudson (1571) suggested
thit sudl esvoion s pogpertionsd to the frecticn o 2cil
supface ¢ peoen te Giseet oodn divy dopoote  Sured Ghin wd
cow (1.71) repcrted bt ocultivetion of erect groundnut
virivty Hebhell=24 In rows 0f 29 x 60 cp apirt considercbly
rcduced Loll orcsion lescess Bholl gt ale (1075) cepcrted thot
runcff wad L3iL Aoos were hich ot under meaize  ne love ot w o cer
setetropgonudobe cugreatin thh € mudze on sicpes should te
interercpped with ¢ legamc, ete (1.70) ropcrted th £ neturcl
grasslands, vetolh anu ¢utscorn poetoticig guve the pinima. soll

eocsion Lonoese  Strugly ercéed rolls sherdld Do oused ondy fop

posturese thorve gt gie (1.76) su cested thot Vimme sunsc and
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Cajanus gajan + groundnut mi.ture were mcot eflectlive in
checitlng splush erosicrs Adne et ade (1.77) compureu the
effect of cussaw. ulone «nd cussave oud mudze grown sinultano=
cusly on runcff and scil losse The weun scil loss wes birsher
for wonoculture of cagssuve when compured to maize cassave nix.
Sloiloriy the meun wuter rurcff decrecsed ii cuse of moize ¢
cacgava when copored te wenceculture, In gerorodi soll logs
anv water runclf decrease exponentiully with increause in
vegetaetive cover, Hong Ling (1U70) revealed thut rmunofi und
sedd loeso o 6 s0il of 10 per ceant slope under nwtuscl cover,
legunes «:d sage sodl were .cnsidepably educed under noturcl
cover anc legumes. Ling ah Honyg (1972) reported that coil
lics ond runcff were higher irn sodls ieft sere, Loss fpren
vlets of lepunc was  pgeecter than from plots cllewed to
establish wvith noturci cover at £irst but becere equally low
as the cunopy developeds tuver shape op distriiuticn of
intercover shape ajpe red to e importont is aflectin: sedie
ment locse  luncf? volume wos ol ndlicantly reduced Ly hish
cover ievels uhich protectew tre soil from seuling. The cover
percentage was reluted to sedinert in surface runcff v a
pur.o.lic reluticns.dy (Singer and lockard, 1078), Costin
(1.80) feund thoet surfece runcii and codl lo.ses were inversely
reluoved tc overe wever v.oloes lesc than 7C per cent were
ussocd. ted with some lorge increazes in runoff nd scil loos
whereus ut high —uver volucs therc wus relativel; little
reductici. in runoff and scll lcose ‘0st 8cil lesses were s ail

w.en runof  waes less than 15 per cent but increcsed ropidly
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with lnereusing pruncff, dcecrding to Ue Ocursey (1 87) the
rew specing, lonc clooe .0d €illege operction: affectec

runcf’ and sediment yiolus mere then fuctors such ag plunt
poprletion and lewels oo fertilizers., Viswzobhopron (1980)
cboesveds thut groundnut intercrussing simmd . Lcuntly -cquced

runcty ond rcili loBSe

Sattewar and Rac (1.69) cbserved thut the cro soctect-
iuon foetor wvolues were hiph in the initicl :ztuges due to poor
cover. As vegetutive cover lucressed Cefc. tor volucs
decreused and zoil liss was reduceG. Valkius.n (1975) whilc
ex erimerting with cowpew Jound that the <otual soil loss was
grewter thon the predicted sodl loss by the universcl soil
loss equution in the e rly part o the sewsurn wid 2ton leps
during the cro. muturity. Thus the croy. ing meroger et factor
consisted . = ccmplexity of ecuponents which exert varied
donincnee ¢n suil ercsicn during the seuson.  lenu gt gl. (127
reperted thot the orey muncgement fuetur Jor tung, grouniput

and cowpen were 0,40, 04374 and 04317 respectively,

seanct (1939) reperted th t contous tilled sorghun
~lots guve an uverage grodn yicld of 589 kg/he,
Gupte et ale (1°63) fcung thot pexdnmun water lcas veocurred
under boie pleughed plots 4 o ninc per cent slopy ficld,
Ajurwal und Indrapati singh (1970) revealed thot cultivation
¢. cune «n contour cun save 23.6 inches of poinfell and 21,30
tonnes o. soull fren moderstely slepy fielus susceptible t¢

ercsion, Yicit of cune plented on zontour trenches followed
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by earthing up during ruein wus incressed tc the extert of
abiut 27 per cent, John .Tromble (1975) repcrted th.t
increused roughness in zioreotopography provided adaitioncal
detention storsge resulting in decrecsed runcff? when compared
tc the centrels Sipndilicent increasnes A runcif wvere uosce
clated with bipe colle Crown couver wnd ercvsicn pavemert were
significunt 4in reducirig runcff, Khybri et ai. (1.732)

res. pted thut stei. tillusce reduced =cil louss from 5. tinaes
per hecture to 40 t.mies per hectures. terg und Curter (1980)
recosded ¢ sedimert lous roenging from 0.5 te 141 t/he from
Zurrcw ercoicn wn ipsipgeted cpeplund. They found thet ercsicn
inecpecced shueply wn cow oeropoed fledds vheso slopes exceesded
one por cent. Viswanohurion (1983) reported th ot nezinum rune
ff ond a0il loos oceurred in uncultivated bure fallow plets,
Aneng the vorlous cultivetion methe.s tiplocu in pourds withe

cut inteocrop rogliotered nmosloum soil G water logses,

uilliwson and Kdngsley (1978) reported thot cultiv ticn
across the sicpe uecrecsed runcff and ercsicn,y It alse
increasec the yicld of molze end cats in the t¢ year rototior,
Lende gt ai. (1.78) reportec th .t ridges acress tho slope
considerasly recuced the runoff and scil loss over flot sowlng
in toboe .o wid cotbons Vork eenducted by Jumes gt al. (1978)
revecled thit inward gradi&nt‘cf bench terraces guve less
runcfs w:d zoil less then the cutward grodient of vench
terrzces fur pctetu srope Viswambharan (1.80) repocrted thoet

groundnut intereroppliop s well us teploce planting in ridizes



acrcse the slcepe were efrective in reducing scil crno water

losses,

Deleiathe Ll

cook (1.36) stuten that wmong the land forms, degree
wne length of slipe were Laportant controlling vuriobles ¢f
woter erosicn preeesss owever, esl (193€) reported thut the
rercentuge of sicpe hud noe apparent ef.ect onn the percentugo
of puncfs for slepes cbove one per eente GHoil luss frem a
cotuircted coil increcsed Lo the 0,7 power ¢l the slupe.
; athemaeticeily the relotion s E« S8 where £ ic erczion, §
tie slupe wad ta' wi expenent.  Zingpg (1950) ettributed .
vilue of 1447 for the exgpenent '&'e It wog stated that
deubling thic degree of slupe increased the tot.l :=uil less in
oneff by .61 timece ULoubling the hurizentel length of slepe
incre.sed the total.soil loss in muncff oy 3,05 times,
Increcsing the degree of slope increased the tot.ul runcif,
. dschmede: (1966) cbserved thut under normul f.eld conditions
runcff fron row cerepe averazed o 10 per cent increcsze fir e.uch
cdditicncl per cent of sluges He ciserwed | logarithadce
reloticnship between runcff ond slope. huuscn (1.77) reported
thot erusicn geneprclly increcsed exponenti lly with increuse
in slope, the esponent fop troplcoul soils wpproached twe though
i% has een reportec to vy botwee.. 1.3 i d J,%e  Length of
slope hus @ sirilar eflect on sudl lise ac degree ¢f cicpe.
Ishide gt ai. (1980) st.ted th.t ercvsicr vwos parked where the
s0il surfuce was suft, the grudicnt steep, cr uechenl ol reciae

Letion hed een currieu cut, but wos less orn curfuce swwn sites.
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Lewis {(19681) indlcuted thot orsion increcses oo the zlope

gr dient increoases. Resulto clse indicute thot losses of

zois catericis are greatest nct crn the steepest slopes but

¢n the five per cent slopess. ¢ relution weg found between
plct length (nd losse Suanszk (1981) reported thot o4l type,
intenaity f prain w6 slope steepness significuntly influenced

the ameunt of scil detached anc transperted,

vevelcpuert of eguotions wid el otic: ships as on aid $o
c.leulution of field scil lcas huags been attenpteu by wny
(Zingz, 1940; Smith, 19413 Smith und Lhitt, 1547), The
reloticonships deveooped were nainly for lcenl use, . Lschmeler
(1.59) nade neger euntribution to tie pred.ction of o041 ices
by his studles on rainfell ercsicr inden wrd evaluction of coop
cencrerert fucetoers In 1961 he cume cut with the vniverscl ooil
loss equ tion (fnren, 1961).

Tunmerie.l ascessaent o 20il less by woter under o
partiouler nonagemest practice cun o achicved with the help
o undvers.l soil Loop equution as descirlbes by Uisolueler ond
Swdth (10005« It i defined us

.
@

A = Coaputed soll losg per unit urew
L = alnd-il foctir, the nurber of ercsion index
undits in o noeracl yewr's rodnfoll. The ercsion index is o

peasure ol ercaive furce of speciiic rudni 1i,
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K = B8c¢il erodibllity fector, 1s the ercoicn rate
per unit of ercsicn index Iur a cpecific scili in cultiveted
cuentinucus fullow on w nine per cent slope of 72.6 £t length,

L = The =lupc length fuctor is the ratic of the scll
loss fros £icld sicwe longth to thet Lron u 72.6 £ length wn
th: sume el type wd gradicit,.

8§ = GSlupe gradiert fuctur, is the rutic of the scii

lecs fros the field grodiort o thit from a nine per cent clope,

C o= Croppls. mncgemert fuctor, 18 the rutic of the
501l lous frow a ficld with speclficd croypdng und managenment
to that frem the foliow conditdion on which the fietor K is

Gvg.th;(,,a tl:,'u .

P = eposion contrul practice fuctir, 1. the rativ cf
the sudl loss with the specific pructice to th .t with straodizht

row fopndng up .o down the slope,

Tie scignee of oudl conserv tion nus advuncew such with
the intrcduction of undversel scdl icss equation, walkinson
(1975) suggested thut o non canc.,; Cuctor had toe e dntroduced
in wdadticn to the scll expususe foectur t. udegrately sitbstie-
tute fopr the cre, Cin: nuaagenent fector in the wnlvirscl scil

lcss eguation,

2elelte _utricnt lesses tiue

Adcéleto: ot od. (1.34) cne Rogers (1941) reported th t
er.del soedic u.e cunetlines richer then the original soll dn

respect £ nutrdents, Bobke (1943) cbserved th.t less cof



nutrients by ercsionwere considerable and in some cuses
exceeded the annual crop removal, Goel et ai. (1968) found
thut nutrient losses in general were increased on steeper

and longer slopes but the concentraution of nutrients in the
runcff is thereby decreased. Bruke gt at. (1974) recurded
that losses cf Pin runcff was low and were asscclated with
heavy rainfall scon after fertilizers were zpplied, Substan=-
tial lusses c¢f nitrate nitrogen cccurred when heavy rain
fcllowed scon after nitrogen was ayplied in their ¢2f growth
season, Hanway and Laflen (1974) found thit totsl phosphorus
concentraticn in surface runoff were clo:ely relcted tc sediment
concentration anc were much higher in surfasce runcff, Annual
lcsses avercged less than 1 kg/ha scluble inorg nic phesphorus
concentraticn in surface ruroff were low and were independent
¢f sediment ccncentration, but were directly relcted tc the
availlable phcsphorus in surface soils, Losses of inorgenic
nitrcgen varied from less than 1 to 30 kg/ha/year. Total
nutrients dischurged in runoff ac:ording to Olness et al. (19735)
ranged frem 2 to 15 kg/ha of nitrcgen and 1 to 11,5 kg/ha cf
phospherus. Runoff lcsses of soluble inorgonic nitrogen were
generally lezs than quuntities received in rainf:11, Kisszel
et al. (1976) reperted that during runcoff producing storms Jjust
after fertilizer ap;lic.tion the concentration was . lowest in
the initiecl runcfi «nd the highest near the end of the runoff
evert, Lal (1976a) cbserved that the maximur annual loss of

nitrate nitrogen in runoff was zbout 15 kg/ha., Lal (1976b)
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zlse acted thot total loss ol nutric:t elem £a in runcEf

-t eroded sell noterlois wus signdfdeuntly ffcated sy slope,
scil and crop manmfemeﬁt tre t entz, Tiomens wnd Helit (1277)
poeinted cut thut 68«38 pe. cent of the average annuul nutricnt
1 sses were tronepoertod by cunclfs,  sverore npitrogen lousses
vere U8 L wiC ghusuhiorus lusses Ol kgfuafy.. inde et Ll
{1.78) rep.stew thet rddges wzeross the sicpe consliopably
reduced nitrogen lusses by 50609 per cent and 45,8 per cont
vver fiat ccowing 4n toiccoe wna coetton cpeetively.

oweler et gl. (1979) founc thet losses of pheophoruz ure
relatively small. He attributed this to the low level of
av.iluble phoopherug unu hish fizxing copaclity of the sciil,
Viswambhe run (1980) recorded the macimur losses of nutric €3
(107,47 ko i, 26647 kg Fy «ond 824479 kg K/ . respectively)
frem the uncultivated iere fuallow plots during the entire
croepodng sewscns  Ancng the agreetechniques raxdmum losses of
nutrientsz were recorded by toplocz alene in mounds (44,01 kg

14,8 kg & uau 37,08 kg K/ho respectively) during the entire

dddleton gt .. (1934%) wnd Tegers (19441) found th t
eroded scils wre pichor than the criginuls soil in respect of
collceddal cluy. ['ine sund being the least resist.nt tc¢ s.loch
astiun, detechoent increases us the fime sund content £ scil
increwses (Lildszen, 1,073 Lever, 1966), Tamhome ct gle (199 .)
while studyin: the intensity ¢f proednfell cn 504l less w:a
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runcff cbserved thut scil lost in runcff is @ uch mere clayey
o compured to the originel soll and that clay wn. :ilt wvese
the ualn constituents corried awey by runcff woter,

wischreler ot al. (1971) reported that the particle size
Gistribution of the aoodl is o nujoer deterninent of the
susceptibility of scils to ercsiune, Albests ot sie (1977)
found thit the intererillercsion produced cgoregutes thit wese
c.nsiderculy smaller thun those prceduced by »ill ercsion. "mly
13 per cert of the intere-rill agsregates were lurger thun

D¢9 ris while 36 per cont of the rill agrogotes were lurpger
thon 065 txi, Sclid tromspert in surfoce runcif .cecordd: g to
Cha a bouni (1977) t kes plese in such @ wuy thot partizles

of elay wnd ccarge sind are selected preferentiully ovor loar,
According to Jozefaciult et gl. (1979) erosicn resultec 4in
increused senc content éand & decressed colliidel froction
soentent of scil, The presence f cro.: cuncp wuccording tc
eyer gt al, (1980) did nct affect the sedirio: t size disty bue
tiun of ervded p.rticles from cro. row side oloues,
Viswaubhooen (1.80) recordea th.ot under high intensity of
riinfall condition:, the content of sund in runoff wos found
tc be hisher, Quanszh (1981) repcsted th.t zraded siao wno
three scils tested were sigiificantly different in thelr neun
weight of soil to o detached ona tronsperted, They can be
rlaced iz rank orde:r of graded scrié, surd, cluy «nd clay loum,
with increusing resistince t¢ splosh det . chmerts The cnount
of muterial troacportec in in the order groded aune > clay) send>

clay loamie LU cach zell there wag sirnificant increace in
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splash detachmenrt end splach troasport with iocrecce ir
rcinfall intensity,

2ele  Enterer.pping as a proetice to resist ercsicn

Cdrchandoni (1 58) reported thit Tloikgron was used s

an intercercp in Damcéor Valley apea ¢0 reduce ocil losse 1In
ancther experinent Jair .nd Jair (1971) ceported the beneficial
effests of cowpeu us an interercp with maize in reducing less
.7 soil, water, nitrcgen and phusphcerus, In Udaipurs groundnut
w. s conzldered us o ocil congervin corop cince it previded a
geod cancpy cover in short perlods. Lexiinarayana and Reddy
(1972) repoerted thot groundnut helped toe cover the soil ord
prevent run £{ 1o cicpes wien grown with sha.low rooted cu
lcw witer requiring crops like Jowar or sajroe  dhcela gt al.
(1.75) sugzested th.t reldze c¢n the cocntuur should le intes-
cropped with ¢ legume te reduce runcfl w.d scll loss,
Viswanbh:r-n {1980) recoprdec th ¢ groindnut interer. ping s
well as tapiceo plurting in soidges acrons the sicpe were

ef ective in reducing soil ard wuter loss,.

The pr.ctice ¢ interecproppii; in tuplocu hes been
reported Lron almest wll tuplee. grewing centres in the world,
Singh @t uss (1.69) repurted thot the tuber yield of tiploca
was not much oflected by growing legumes 1ike groucdnut aend
cuwpeu as intercrops, but o the (ther hund seve an additicnal
incone. Katyal w:d Dutts (1976) fourd thot growing of grounde

nit and ccwpes in between toploc: rews did not i ect the
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normal yicld of the malin erup and was foune to bo wvery
prcfitoble, hamekrizhna shot (1978) conelucded th.t tuber

ond top yield of tuploca were not affected by growing groute
nut, cowper, blackgr.m and greengrun as intercerols.

Both harmful oo seneficial effcets f interer.psing
lhave Leen repurted by severul workers. In a trial Singh wund
dandul (1970) revealed thet horsegran and sesanum s intor-
crops reduced the tuber yield of cassave, It has becn noted
in ceses whei interercupped with madze and scynecn, the yield
«f cugsave wa:~ 50 per cent less thon those ol the moncerep .
(CIAT, 1971). Deerctikasikern und Viickham (1.77) noted a
decreuse in cassava yield when cversown with stylc, 4
compurdson £ cassava intereropping pattern tc sole crop of
cagsava revealed = decrease in totul dry matter producticn of
roct, o redusti.n of 3.5 t/ha when intercropped with maize
(Zandstr:, 1978). Sheela (1981) ciserved that tubes yield,
vdcid asttributes wnd tot.l dry matter producticn o t.ploca
vere reduced by intercrupping with cowpea ;&8 groundmut,
Viswoabhoren (1.80) recerded that growth ond vdeld of taploce
vwere not signifiecntly reduced by groundnut intercropping,

Centrary to the above reports, Singh end Mandal (1.68)
noted that groundnut uc in erorop in Cassuv. did not suistane
tiully affect the growth .nd yicld of the lattur, but .n the



contrary provided sdditiciiei gruss inceme of “set,150/he,
rros the income polint of view groundnut wes foune tc be a
sore profitodle intercrop for cusseve (Sinch et wie (1060).
Intercrup, dng cassave with styloesanthes increcsec the tuber
yieid of cussavu but native grasses decreased yicld of tuber
(" 1tiz, 1973). lorblur et al, (1.7 ) noted un increcce in
cuesuv. yico.. whes short durcticn crops were rodced in the
Interespuce in cascuve during ecrly stapes, icregpective ¢f

the intereropo.
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SATERIALL ANy RTHOLE

The present investig ti.n wes undertazken with a view
to study the effects of varilcus agrow=tecimigues on soil loss,

supfauce macff and soll molsture storage in hill sicpes.

Jele _aterials
3etete Locution

The cxperinent was conducted at the Instructicnal ¥ opo
attoched te the Ccollee of Liorticulturc, Vellunikkur: which
i3 szituated at ‘tO*0 32%: latitude and 76010' longitude at an

altitude .37 12.7°% veotres.

Selelete Hoil

The s.il ¢f the experimental arcee was degp, well
dr.ined, ncderctel - ccidic, sandy oliy loin o7 lateritic
cebgdn and £odrly rich in crgonic tatter, The creu hovias
uniforn slope of 15,32 cer cent faclng northecust wes selected
er leying cut the cxperimerts The =il had the Zolleodng
phyzicoechoninel sropertics,

verceatige ol slearse sand - el

repgent.ge of fine sond - 21634

sepsentuge of oile - 14,55

corce: tage of clay - 3Ce 1
Looo on Anadticn - HelR !

ercent ge of tet:l nitrogen 0103 (icrie

in the top zoil (Dw20 cm) = 532%?;%‘
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0.0916 (Vanudce
rolytdeo
phesphoric
yellow
colour
nethod)

Fercentuge oI total véos in
the top suil (O=20 cn).

rercentage f totul K?0 in e 0,1350 (rlare

e top seil (O=0 cm). g21§§§eﬁri-

reccentage of avaiicble 040031 (uray's
P?05 in the topy scil {(0=20 om) nethod)

Percentage ol avellable 1.0 0,0120 (leutral
£ - ® o : =
ncroal

i, the Lo -0il (O=20 cn) ar oniur

acetite)

pli - 5,8 (112 scil
svdutioen
ratic using
glacg
electrude)

The meteurclogiscl perameters recurdeas were rainfuli,
ooddnum ano cinimum temperature, relative humidity, sunshine
hours <rv number of rainy duysz. The averige furtnighily
voluen fron plonting o horvost were workes cut anc presented

i: Appendl. I and illustrativn glven in Flge.t.
Selede Sguscn

The exyerimert wus conducted Curlng the period [poo
15th June 1991 to 17th Tebrmuiry 1982,

Selete Crup.das hivtory
ke experiver o1 ures wis 1rin fullew for abert one

yeopr prioy ot cturt o the present e poerimert oo d belwre
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that & similar ex<perime t with grounanut ac loterercp wos

senducted in the same lct,

Jelebe Varietics
Tapices voriety 7, and ccwpeu cultivar lanakanund were

seclectec Jocr the trial,

Selebe _@rtilizers

Amcondiur culphite (208 1), Suscrphceophate (1680 9305}
:nG ardate of potash (60% K,0) were used t. suppgly the
[
reqrire guantities of ritrogen, phoophoosvs nd petacoluw

ressectivel o Caleoliun oxlde wus uced o5 the lioing materiul.

30-»4 Y hods

The experine. t wes conuucted in uniform f.eld run off
plets havin s o leugth of Q443 metros wuru width of .7 unetres,
The plet edging was done ith enbedded pulyiione sheots,
The puncf? feomn coch plot was collecter wdrestis into water-
procf pelyethylene lined earthern tunk: hiving @ length of

TeT vetren, widih 7 1 eotre wund geptl O 1.l L atrco,

Seilele z_wqt.. >
There were seven trestie:ls sccusldoting of sin cultivoe

ticn pothede Cnd one uncvltiveted -srtpol,.

a1 w  Fapdovoe oline on ridguc cdong the saope,

"]

£ ey

3 & - Lnoudtivatee bure fulliow,

T3 « Taploct on ridges wlong tie siope Gith
sowped w5 interervs,

b e Peplioow owe rldges acrosg the slope with

CUWLRE. D LUTET Uk,
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T5 = Tapiccu slene on meunds,
16 = Tapiccu wline on cddges acrcus the =lope,

17 - Tapioce on meurks with cowpeo oo dnterercu.

edewe WAY out of tho cxperdiment

The experdiment wos lods cut in Ranuocdsed Jomplete
Tl k Lesipn with three replicuticics The ley cut

plon Lo shows dn Clgeds

3e2e3e Runcff and soil lcss collection

sfter ecch rain the runoif ccllected ir the tunks vere
recorded, In crder to deterclne the scil lcass the puncff
w.oter wes ctirrod thorcushly wnd @ somple of 500 nl was
quickly teke. .up gsedicent celeulition (Calacuirueacnion, 1973).
Suflicicit cnounts o runcf were ccllected to ottiin encugn
5041 soopler Lor chumieczl cnalysise Gravimetel: methed w.o s
sollowed t. mecsure the sedinert present, Hunoff wes ¢ lii=-
loted ir terms of willinetres cof rulnfoll and codl less in

terms of Kilecgrums pe:r hectare.

Bofi.“. Ana L“iq Vf ruifkfilll

Since o simple expressicn ol prelaticncaip hetween
rainfoll ard eroslion was desired, cnly those choeracters which
cen be token liectly fron o recordins ruln guuge chart were
considesed, For thisz purpese zn vthonetic recording ruine
guege was ingtalled ot the ce tre oi the experirent:l site,
The rulrn micge chort cbservations were checked with an 122 o

crdinopr pradn pusges. The recoprdins raodn suage churt was used
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for studying the cllouing opecific chouractors wid £octers

¢f rainfuell,

1o

e

¢.

-8

focunt of radnfell dn certimetres,

axemas rodal ll inteacities in oo/he Jcrp

Se 19, 30 apr 60 iinvtes intervuls,
The t.ot i kRinetic eaergy of ralideosys w.s
caeloulate. oz per the enquution giver by
Lischmeder wd Smith (1.98)., seccrding toe the:
the kineti. crergy is glvern by
Bk = 210,353 + 8% lcg 1 where,
K i. the hduetde energy ic wuotre tonnes per
hie oi o roinfell and I is the prelnfolil
intensity ir. on/hr,

The kinctd: enevygy thus cotoined wos rudtl lied
2y the sexbae fntensity secopdew cucing 9, 1o,
30 v 60 Lliutes interv.ols. The erosiocn incices
thus cbt. iace were terned ﬁls, EI15, £I30 ond
QIGQ regpectivelys 'here L is the Rinetl: eneryy
Lnu 15. 115, 130 and 160 were the reiafall
iateasities.
The -urnlotive kinetic enersgy o storms with
ntencities mope then D08 anfiice (GE> 1) e
re:orded (Cudocny 1271)e

The urcduiet .0 totel spount f poinf 1l o the
neuk ztors intensity (Aln wes ¢ loulated for elilh

stom: (Lal, 1576).
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3e2e5.

The scll moisture stored at depths of (0=15 cm),
(15«30 cn), urd (30«45 cm) o the scil prefile wus mecsured
ot fortnightly 4in ervils using grovimetric rethides The

mcisture content meosured was expressed in pereentage.
3.<e6. [deld sulimpe

3eebete £
The 2ield wos tilled (except the cintr 1 nlct) with

a spude und pridges and muunds were tuken o per the treat ento,
Pclyethylene lined earthern tanks were constructed at the lowes

end ¢f eash plit £.r the ccllection ¢f mnuif,

3od0605¢
Lining .wd feprtilizer applicutions were dine as per the

package ¢l practices come endations ¢f Keraia Agriculturcd
Undiversity.

3e:06030
Tapioca und cuwpea were planted cn 15«6=1501, The

g ucdng used {opr tuploce was 90 en x 00 em wnw thot fur
cowpea wus 30 cm x 30 ome In the ridges cowpea was plarted
¢n beth sddes ¢f the rddges wd in nounas it wus plo: ted
acount ite The popuicticn ¢f eowpes wus paintulned coenstunt
in all plcts having cowpeu as intercy: e

S0 ebaite B

Twe prophylactic asproys of Lkaluxel$ were piven,




')
v

3424645, Weeding
hané weeaing wunc esrthin  up were cuie 31 duys witer
pl.nting.
3ecebabe E;u:vestingl
Cowpes was horvested on 16=8«1981 wien it was 60 duys
vlie Tepiisu win hurvested on 17=.e1382 whon It wes 247 dayc
Gdde
3027 Qbce.v. tigﬂ%
The fellowin,, cbeerv. tions were recorded o tiploca

LIl JWPeR,

3e2eTele Stserveticus for taploca

Biometri: ubserv.ticns ¢l toploca werce recorded from
a sample of 10 plunts from each plot selectew (nd tagged at
prondor ol ¢ thelr averuges deterndned for ecch char.cter,
Subzequent cbseprvations were tuken Ifpon the gume plonts ot

munthly intorvals,

2) Total nu wer of leaves per plont,
The tcetul nw.oer of leuves produced by the plint
at the time of cbservution: wis recorded,

b) wbuer OF functional lecxves per plunt.
The nuuber ol green leuves prese:t in ea h plunt
at tie tins: of cbsecrvetion was reocrded,

¢) ieight of plant.
vie heirht of plant foor the bottonm to the terpinal

oud wes recorded,



SeceTeale

d)

£)

g)

Cancpy diameter ¢f the plont,

The canupy dicmeter of the plant was determined
o the uverage (£ the twe measureme: ts t.ken
noothesouth and eustewest,.

Yield ¢ tuploca tubersz,

The fresh wel ht of tubers was reccrded,
vield < tipse

The fresh weight of toeps was reccrded,

Larvest indesx,

Samples «{ tubers snd tops were dried fur
deternining the dry matiter perccnt.ge trd this
was uged I r finding cut the hirvest index,

The hurvest index was culculcted uzing the

foilowing equuticrn,

Diometric cbserv ticns ¢f cuwper were t:ken from 5

a)

nlant:: seleocteu wid tagred at randem pon cach plot and the
averuges were detemidned, Sudsequent obgcrv. tivns werce teken
fron the suse plante ot 20 days interv.liie The follwwing

CD8EoV. BAuns wore toKon,

Licirht £ piuntao,.
The hei ht £ the plants frou the scur of the fiprst
cctyledencus leuves to the tip of the growing point

was tuken,
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Twober ¢f functicias leaves per pluaate

The total musber of green leaves proesent at e
tine ol cucerveticn wun notel,

Lunber of pelo per plont.

The nuw ber o€ pode present in oac: plant wes
recorded ..« the averuge wo.kKed out,

Grudn yioid,

viead o f rodn cotalned froo eoch plot wouo recorded
aster rojesting the yiela ¢f border plints nd

e:pressed in kg/ho adjiusted toe 12 per cent :oistuce,

shuzoe yi0dCe

The yvicid o chusa from cach plet wan cec.pdec as
shove after rejeqsting cuter rowse, Vhe welgit wos
cxpressed iun ka/bhie

PupVest Ll e

Thie horvest index was cunleulated using the {Ullowing
equativ.

Larvest indes (%) = bry weight of gruing 100

Ley wedsht of orodnc o+ ihusc

The total niircger, total phoesphores caa tetod

potesnidun

seatents  F runocff sedine twere deterlined Ly

methods given -y casitoen (1558)e  Totud nitruge: ontont wos

deterudned iy acrokjeldahlts nethud, The phe phicour content

of runoff sedinent w.o determined coleritetricuelly ucd

Vanadonold Jinie ph cphioprdie yealow solowp wethod ia ndtric cic

syoten, The cerbine Locr=UVeWi: _dcrcoonputer contreld lec
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spectruphctoneter was used :Dor reading the cclicur luntensity,
The potissivm was determined flame phctumetrically using
Corpdn-bel flame photometer,

The ovedlable phospherua througin mmeff wes deternined
vring the procedure suggested by Jackson (1458). The cun f
woeter ooluble urd plid e.troctable phospherus wis gunsidered «s

svudiloble pheopherus dn rvncff,

The aveiloeble potussiun wes clooe determined .o pes the
methud sugrestec by Jackoun (195:), The sui of water «sclible
e noutr.l nornal ammeniun scetate cxtiuctuble petassium wus

soasldered oo wvailelle potassium in runc i,

The p¥ of th. ~uncff semple wos detercinoed uciag
systronics needle type pli wmeters The clettric.l conductince
¢f the runcfl woes weter ined using Llice Gigitil conuctivity
bridzes The woter surples wepe ifmnoedlutely used wlter ccllecte-

ioa £ip detorminaticn cf pH wre conductunce,

Deiede Bghundcod anclyois
Jech. ndood coalyoig of the runeff sedine.t wes clacusted

by the pipette uoethud .o reperted iy Plper {(1941),

Se:010s & ¢l an.l

The dota (btudned were subjected to statistic. i wnslyzis
Ly the encly-is ol v.oricnee techndigue as sugzested v Sncdeck o r
nd Cochran (1367). Coerrelotions wd porrescions were foune
vut utilicsing the d.ta froe the control ;ict for precicting

w311 lozs uncer voryio: rudnfall conditiciic,
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RESULTS Al LINCLUSSINN

The results and discussion of the present investipation

are preceated hereunder,

gheractepistics

The & . to o runcil e 4 <0dl logs wepe collectew Jron
uncultivatew bare foilow runcil plets of 15432 per .ent oicsc
and ocize ¢f 24,3 1 length and 2,7 o width. Siomple cercelotions
and repgrescions wepre worked cvut betweon runcif/soil lisg ad
varicus rainfoll chopccterdstics such co wieunt of padnl is,
aves,cge intenalty of roinfall, Lls,inuay, LI15 inde:, uxjp
inde:, EISO index, tctol kinetic encrgy ol prodnf i1 oo Ao

* ~

index, The diti arc prosented Lo Table 1 1€ Timed 7 <,

the reloticucships were linear and .culd be roepregento.
Ly the equaticn y = & + bxRe vhere 'a' the intercept i
t.Y slepe ¢f the line, '“ith regard tc runcil, mocdoau
currelsticn wos olt.ined with tot .l rainf:ll (r = 0,9%4G7)
whith was clusely followed by averuge intenslty (r = 00,5560,
buth were i nificunt at 0,09 level., Tihe correl.otion
ccessicivnts of runcfi with eil cther roinfoll Larumetirs
wero nel si adideuat. the peediction equuticns were . loo
woeprkes ut wnwer e.peslaentel cenuitions of length (oo grodiont

floturs cnd Lpe gresected o Tuble 1,



Tanhle 1.

Relationzihily etween ruinfill choracteristice .nd ercvsicu

etk RLETIRAT <) o Cuwefficient
si. Relaticncohip etween cf cbser- of correla- Regressicn equotion
0. Independent variable Lependant vuricile vatlons tiﬂnn
(%) (v3 (n) € )]

1 2 3 4 5 6

1e Amvunt ¢f rainfoll () fHuncff (om) 16 0e 5,67+ y = 0.219»x + 8873
(ré= 0,3699)

2e -Gl soil icss (kz/ha) 16 Qe 5270" y = 64,893'x + 1662,154
(r2 = 0.2781)

3. Average mms%;ym Jur)  Pumoff (u) 16 0. 5565% ¥ = 2.853' % + 8.8733

4, e o Soll lcss (kﬂ/}la) 16 005268% b 15?’00116*X ‘3°> 163&30253
(ré = 0.2775)

S5e Elﬁ index (metric units) faancff (ri7) 16 063389

He - Seil loss (kg/ha) 16 Oe 2166

7e Llyg index {metric fimeff (o) 16 0e 3905

- units)
Be -l ooil loess (ko/ho) 16 0e 3637




1« (Contd,)

1 2 3 b 5

e 3130 indexz (netric units) Duncff (mo) 16 Ue 3781
10. -l - ¢dl loss (kg/haj 16 O ¢19e
M. 5160 index (mutric units) Tuncff (om) 16 0.3528
124 -l - Godl less (ko/ha) 16 062344
13. Tctul Kinetic inergy of uncff (m) 16 062796

rainf 1l (metric tonnes/ns)

14, =dOm Scil loss (kg/ha) 16 01407
15 4Im (units) muncff (o) 16 0.0381
16. adCe Scil lcss (ke/ha) 16 0.361t

# Signifi-ant at $ per ceit level,

86
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In the cove o scedl loss similicent correlation was
chtudned with totil rudn’all (r = 0.5274) which was clogely
followed by average intensity (r = 0,5268) both <! which were
signi decaont at 0,0, level, luwever a. in the cose o runcfl
the correl:atiocn ccef "lcient £ soll less with cther p infall
shhpacteristics were not found signilicunt., The preci tlion

equation ¢if ccdl less are zlso preserted in Tuble 1.

Viswamvhorn (1980) has found significant correloticn
netween toth ronce’l ard scil losg withell rainfoll saramete:s
wsept average intensity durlng orth bast oncoon pe.ded,
The present study wa:s nowever ccnousted duriay Scuth est
Tongoon period,  Ghe discrepancy in the results ray be prooanly
due to the ciffeprence in the puinfull chorccterisztics I the

TCNBGONL

Runcif chserved in difflerent treutuents during the
vocurvence «f ¢iferent roinfoell cre presentec 1o Tuble O,

The teted runcff cbserveu opre given in Table 4 wid "1ge5e

om the Teble 2 4t is ciesr thot caximue runcff wus
observed in T3 until the intercrop was estublished, After
tie estibliiibment of the intercrop, till it i finully reacved
fror. the field, ra:dlium runoff was cbserved in plots haviag
ridges clcong the slope without intercoope Generclly cuwroff

»

in plcts havin~ ~ddges clong the sicpe wnd un ultivebed haoo



Table 2.

* xJ - 2 -
Surfuce munocff us affected vy dif ‘erent treatnents

ar@ dates o

roinfall (10’3mm)

vates ({

sosesrvations

16=bmB1

1T =omi

18w

1 dmEremi3 ]

20

2 Beelrami3

2‘6‘6‘81

Treatments

1

i

%
o

& Dt g
-~
o

7

8

z;. ;7

SEn »

" ebieffel i)

27383
(o.bbﬁ&)

23319
(e 3677)

30040
(::0ar776)

4618
(3.6644)

24737

6767
(548303)

25056

(o323
Ve .83

Oei¥2 6

27591
(Qe4154)

20347
(4e3085)

2049,
( 4.4677)

8870
(3.9477)

23456
( L3702}

%
i3.,}9x39)
(‘503 57)
DeD16

6056

30726
{04375)

23776
(-e3761)

30387

8733
( JQ}"Q"‘ )

24416
(4.3876)

11796
( *0{}717;

{ ey 'xi’é!' a.‘gf; }

06058
Ce 175

1.16:
(:e085)

2279
(:i*o 3177)

1957
( e Gﬁﬁ'xx‘ }

.r}_g’
{33502)

2510
(Ze5731)

5749
(3573

10059
";5'@.25)

Qe 38
00,1136

9

(%4 3556)

13671
(421358

22436
{(4e3521)
5115
(30{31*{'&3)

17-1.
( fe.9%33%)

3601
{+e513 .

1633,
{10 26%:)

260 G5
( »’ft PY lhj;: . d )

?5:5}. @ )
(38775

23340
(30773

(Vog%>‘§33

M35
{ “.,,’ 7@ :A

P L

St &
Lie o

7310
(3.3281)

3.1
(,:‘ojg.M)

6584
{3.8154)

G512
(367175

Ge 110
Cre SHIO

32967
(46512G

26233
(443245)

29309
(444670}

2510

27924

i bolt3 97)

1‘-’4.;':65
(a1552)

24056
(i0a3613)

(Centlae)

S
<



Table 2. (Contd,)

Dateg of

oosory. tions  ~o=5=81 w3 D=2 Pt} ] Lpeai 3] 11-C=01 y PRNCIRE 2QeeBem3]
Tre.tnei.ba 3 1¢ 11 1. 13 14 15 16
T 4346 28806 2L68 11956 16232 22816 11705 16049
(3.6853)  (4.4534)  (3e3223) (9e0775) (a2103) (403982  (4.00683)  (4,205%)
T2 3977 24051 1874 e 12939 20333 10653 13671
(3+5995) (43811) (3e27<7) (3.9611) (4.1119) {43094 {4,0274) (4.1358)
73 3932 25194 1736 5001 8733 12482 7224 264Th
(365 :46) (4e4012)  (3e3395)  (369031)  (3e9411)  (4.006:)  (3.8587) (4.94228)
T4 16.1 10562 640 3497 3932 521z 2514 7041
(3.2281) (4.0237) (2.6061) (3e5436) (3.5946) (3.7170) (3.4003) (3.8476)
5 3612 24279 1553 834l 10333 15317 8093 11019
(3.5577) (%.3852) (3.1911) (362213)  (5.0142) (441851) (3.9081) {(4%,0421)
T6 1920 13580 1234 45961 4O83 6949 3200 4046
(362833)  (41328) (3.0913) (3.6755) (3.6974) (35.8413) (3.5051; (3.6893)
57 3206 2304% 1508 50 858 11568 6218 19250
(3.5113) (4e36:5) (2e1784)  (3.3519)  (3.8361) (::.0632) (3.793€)  (a,2844)
SEm + 0e13:: 0109 0.053 Dol 0053 e 0%5 C6035 0057
SN e L)) Oe 5070 03385 (1, 1656 0.,063% O 1658 0. 1086 Ce 1092 Ce1769

* Figure: in orockety are log.arithng.

17




fallow plitswere not stutistic ilv cliemdiic nt, Thrcov tiung
during the Tipst ccuple ¢l weeits showed thet unoif foon
ploets having ridges «loeng the sicne Doth with one wothert
intererop, und plots with mounds with onc wvithout intererc
wvere on pur, The effect of thoe intercre: woo hwwever evide t
socut wne oonth Coter the eotoblishnent ©f the intercriy.
fter une acnth, when the inteserop had sttodned upprecichble
growthy runcff frow pluts with ridges cloeng the slope wus
significontly higher then the runciff from plets with ridzes
along the ologe with intererop and plots with pounds oooonpus
nied by the intercro.. Durdng the sume period runofsi fro.
plots with ridpes «lung the sloupe «nu plets with riuncs we.o
stotistically =4ynificunt than ihe serrespoencln. intercr.ped
plotse

The vdinimun runoff was uvbserved in picts with ridges
wcress the slope exce. st for the observation token dmiedi toly
~fter the remcv il of the inteprcrose. It i interesting .
note th t theoughout the cbservetion perloc runcff frem oloin
with ridges scross tie slepe toth with and withe t intereroc.
were statistic.lly vn pare Frcm thiz it is olear th t© totis
rucnoff fron ploets hoving ridges cercas tie slope elther inter-
croppes or wlune redu ed tihe exte :t of runcff, Tre zlote with
ridges clung the slove luntercronped or free tne plets with
wounds intercroged or frce zhowed higher mnofl o) w.ter o

Par with plets kept follow,



Maxinum percortage i runcff from & single r.infall
event cccurred in T1 plcts (85.67%) under g rodnfcll of 33,6 am
anx: the ninimun of 31,34 per cent was ubserved in T4 pluts c¢n
the come day, ‘Cilniour percent.. e £ runcff in a single ewent
(3e33%) wus recorded in T4 under a rainfcll cf 117.6 om and the
minimunm runoff the 13,79 per cent was chserved in TY1 plets en
the same day, Lower runcfi inspite of the heavy roinf:ll con
be uattributed to ¢ preceding pecrdod of dry spell which hes
resulted in hizher infiltroticn inte the scil (vide Appendix II),

On examinuticn of totel rainfull during the period it
wis observed thut maximus runcff (3104679 ) was noted in 11
and wa: sirndfie.ntly hicher thon &ll the other trectment:,
whizh correcpinds tu 38433 per cent of the totsl rainfull. The
tctul runcff recorded in plots with ridges wlung the slcge with
and with.ut interercp, plots with nourdsz with and without intopr-
cpc s ocod fullovw plots were not statictic dly sdoniiie.nt. The
tot.l runcil frow plots huving pldges alung the slope with
intercrop wes significuotiy lower thun the crregponding uplet
withoit intercrop. +he tital runcoff fro: plots having ncunds witi
and without intererops did net show statisticul significunce,
Mnimun totel runcff (81,501 mm) which corresponds to 10,18
per cent of the total ruinfull was noted in plots having ridpes
woras the slupe with intereruy, and was cignificuntiy lower
than the corresponding trectment without intercrop,

The reascon fopr lower pruncff in the intercrcpped flelds
nay oe cttributed to the lnteresption £ rainfull by veget tive
cover and therc.y cesisting the puddling -cti.n ¢f roindrops,
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rceot effect in ingpecsing granuldotion uad peroszity, oHiclogicol
activities azssccolated with vegetutive growth wnd tielr
influverce on soil percslity and troncportition ol weter lewding
to suusequent drying cut of the scil, Jfeccsdin to Laver (1361)
all the wicove fuetirs lncreuse inliltrotlon and peduce runcil.
Larg (1579) also ciserved thut grounc cover affe:ts both the
cccurrence and nasnitude of rurnofl wrd dncrercec cmounts of
groundd cuver resulted i: Cuprvilineur cecrecse in runcile

Visve. bheroen (1.80) in his experime:.ts founay thet interercy ing
toodcee en weunds wid in ridges across the sicpe with groununut
az intererc. cisnilicuntly reducel runuif,

T osing pidges uuoress the sicpe was el cvive 4

»

redu. ing runct

Lo The runoff collecteu were i etwecn the
ridzes wunu tie pridges prevented it “rox running awuy, It ulso
prevente. the builduy, of runoff, williamsen o Ringsley
(1974) nue cimilor Jincingss whereirn they Joservea thet cultie-
v.tior acress che clope degreased runcfl :ic .4l less,
Visvenihoren (1980) 1zc cbserved thot ridges cercas the tlope

sigiificertly rediced the v lune o runofl e 3041 less

‘he e coil logs uz dnfliecnced by dif orent tre.tionbto

The scil loss cbserved in different treit ents utnder
d¢ifferent reinf il durdng the period of iavestiguticn wre
prese: tec ir Teble 3 wr the totel soil Loss ooserved during
thie perdod of choesvoticon cre glven L. Jable 4 w. G 1240,

In 71 (tupioce -done in ridges wlceng the sicue) toe scil loss
ronced iree 7294407 kafhe to 15544436 kafhicy i i2 (uncultie
vated bere follow) .roo 460,004 kefhe to 1278075 kifhog



Table 3, 5c¢il 1035’(kg/ha) as aflected by different treatie. ts anc dates ¢f poinfall
Dates cf Y o S , -
cbse:voti.ns 16=6=31 17=56=81 18=be31 1 w1 ICe>e81 & el 23ebwm31 2heaba3q
Treutne:ts 1 2 3 4 5 6 7 8
T1 10094,30.: 13544,368 1120515+ 131,127 83234031 103335737 1550,0545 85424281
(40041}  (4e1317) (95,0494}  (343268)  (369202) (44014} (3.1903) (3.2315)
Te 92Ue T 127824580 3007107 1936633 6651492  81235,685 17556174 5135,0:9
(3.9684) (54 1066) (3e:0648) 30 2377) (3.8096) (Jogﬁﬁb) (3.2443) (37105)
13 10110.6014 43910.1 ?ﬂﬁ 10844.519  219:4306 7953.250 9408,9.8 1346,549 7335.,438
(440047} (41433 (4.0352) (2.3403) (3.9005) (3.9735) (3.1:91) (3.8654)
Th 1195.,848  827.765 55141975 257718 2115,678  B17.477 241,347 351,763
(3s0776) (2e9179)  (267413)  (2.8111)  (3e3254) (2.9124) (2.3826) (2.5462)
5 9295, 181 12324,734 8L457.519 1917.1133  B6432,92%  8603,704 11516312 7411590
(3.9682) (4.0907) (%9272) (3e..826) (3.8124) (5e39346) (3.0574) (3.8699)
(32950) (3.0137) (2.8604) 2e48153) (2.8948) (3.1645) (2.53:28) (2.7460)
17 8338087‘ 35556 96.’} Titie 1%4% 1131. 9536 %75: 3% 7581 a‘f"'é }0{}0653 *156300696
{3.9205} (3.3647) ( 73872) 500538) (3.7384) (3e 797 (2.9588) (3.6656)
SEm 2 Ue014 (e 039 J.087 e 161 De 155 De038 0,076 0,071
(eria{0eD5} 06045 Det216 (e 2043 (e 976 Oe+717 O 503 0o 2365 Qe 186
(f'?(.:ntd..)

-+~
o



Table 3, (Tcntd, )

itates of

ohBervations LS emiyem ) RS | o3 e 3 o enf3 g g R SEONEE | R a2 BATRLIZY |
Treotw . ts 10 11 (B 13 1 15 16
71 108,746 20194332 725,967 1210,479 3157.18 2934,546  158G.685  14919,090
(240369) (343056  (248600)  (3.0623)  (2.5006) (3.4675) €3.2003)  (449737)
o 10544300 16150711 460,069 147,486 305,701 2541:.653  133..512 12070516
(3e0229)  (3..288) (20628)  (3.05:7)  (3.4907) (3.58328) (3.1246)  (5.1123)
T3 31054665 1856,332 375,346 993,387 1996,837  1451.,752  1047.853 20013.714
23277} (3e2087) (2695751) (2.9971)  (33003) (3.1518) (3.0203) (4.3013)
TH 3574101 631,74l 260,065 66.24 441 384,893 h2:9210 2724563 16:0,76
(2.5526)  (2.8005)  (2.4150)  (2.8211)  (2.5850)  (2.6:36)  (2.4354)  (2.2097
T5 767.010 1570.863 349,23 103742 2207.975 1673.,211  1079.814  8017.5319
(2e8959) (341561} (245433) (3.0158 (3.3439) (3.:235) (3.0333) (3..040)
76 5236 593 798.6713  257.108 730,418 607.291 55:30 600 324333 13716277
(2.7188)  (2.9020) (- eB101)  (2.8635) (2.7838) (2.7431)  (2.9107)  (3.1371)
7 53143518 35,007  507.5713  8688.2136 1548231  110,. 1154 913,006 18300,865
(2.7713)  (315632)  (2e2372) (2654835  (3.1838)  (3.0434) (2..6053)  (4e2629)
Cetia{0e05) Do O30 03110 o135 Ce 0520 Co 504 Do 62 Je 1603 064026
# Pimres in brocket: ro lozorithons,

97



Teble 4,

FTotol runcff s:1.d sodl les: as aiffected by different treatae: ts
during the peri.d of cuserv.tion

Tuncff (mm)*

o

rercentugze «f Totulne ©cil loess
rodnfoll {ke/ha) wo*

L

T1 310,672
(2.4923)

Ta 235457
{244:23)

73 243,024
(23044 )

T4 31,501
(1.9111)

15 2366 27
(2e3734)

T6 104447
{2.01872)

17 co4e 37
3.36@@)

(oi'e{Te05) 207307

38423
(32.54)
(3:2485)

31003
(3383)

10418
{(12.6)

5}-53
(3..921)

13.0)
(21.17)

(32,763
1259

it

3037015

933:.“";0 2
("l??o 700)

7RIS, 20
{448346)

91684, 2
(4e0622)

10290423
(4.0410)

71341,73
( r*085£33 )

126 0,84
(’;'o 1057)

704.23,06
(5eE477;
(e 028
Qe 08233

® Figurer in opacikets
a8 feure: in brackets

e Plourcs in o ocketo

show logaritiise of muncff in m.
are angles,
ohww Loegeritiv e o

£ ocoil liss in ugfho.
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in T3 (tapiccu in ridges ulong the sicpe with interercy)

from 375,946 kg/ha tc 10844,519 kg/hay in T4 (Taplioce in
ridges acruss the slepe with inteccrop) frow 260,06 kg/ha t.
1155.843 kg/hag in T5 (Taplocs wlcne on Lounds) 349,923 kg/bu
tc 12324473 kgl/hay in T6 (Tapioccu clune on ridges across the
slope fr.m 257.108 kgfhc to 197270 kg/he wa in T7 (Tasdocw
ca mounds .ith cowpea as intercrcp) froem 307.47 kz/ha to
9555, 163 ke/hae It is seen thoet madeur ocil loss coourred
in plots wiih toplo o o rldges along the slele withaut intor-
:rope This cun be attributed tc the smcoth fiww ¢y wuter
through the chanel formed in petween the ridzes which
fovoured eiceasive cet:ichuent ond trooopert tL 0 of rcil
rwteri-doe The lusy o ooil €ron bere follow plets won Youno
LG e on pol with plots with ridges cduny the sic.e without
intercrouve This cim be attriosuted te the Jirect eflect £
roindecp uplachieg, Thiz 1s in ugreecent with the findings

9. Free (1992) wihw _oserved thot spiush Lisses Jrow elev.ted

pens ¢l serpe Loil werce 90 to 40 times the ro .0f. lusses,

The total s0il luss during the periocd o2 cbsesvoticn
was hizhest in ploets with tupdice cicne Lo rudoes clong the
sicpe anu this waes i pur wath plols with togdcca v ridges
along the givwe intercropped with cowpeo «id bere £ullaw plots,
doduun, totel cedl loce wes obgecsvel i T¢ which wen on par
with T0 wune wes sio i dcwntiy lower thon ol o ther tre-tic T,

iThe totul sodl loso in plits with topioce vi acunds wicne ond
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intererc. ed wus on per und wos sipgni icuntly lower than TH
and T3, teuvy :0il less in oore £follow plots cun e cttrie
suted to the cbsence ¢l cancuy ef ‘ects, where us in cther
#~lets veget. tiocn cdeorceses 204l loess as it resists the direct
fupact & rulndreps. Thic is L Ggreencit with the findings
¢ walioon (10407) whe reuorted that scll det.choe: £ hezard was
inversel, . ¢porticn.i to the resistunce fuctor ¢f surface
covers cod sulches ir reducing runcfl velocity, Dut inspite
¢f the vegetutic: eflect the uscdl loss in lots with t.oepica
ir. ridges leng the slope with ond withowt lutercroy was bh.ghe
05 egpluines ecrlicr the uninterrupted fliw o runcfi wuter
in the intervenirn; chanrels wcoculd have countribu.ed to thics
heevy soll less. Letween intercropped wunu nounelatescrouned
plots with togics. plantes efthor on cldzes wling tone sicpe,
acro:s the slupe . ¢n zcunds, higher vulues o totul Loil
lugg were oheerved in nen-intercropped pletse This cleurly

indicutes the role of vepgetative cove. in reglsting scii ervoici.

scon after the comrencement of the experimert scdl Loess
cbserved ir trectrent 11 (Tapioeca in ridpes alons the slope
withcut interercp) was rusimun o8 this wos on pur with treote
rents T., T3 ernu 79, vhere as it wos siwi icintliy hirsher thun
seil luss in T4 and TG, Genercell; scil lcos in 71 are T5 were
not stutistic 1l;y significunt. After aliut once nonth, when
the intercrop cowpe: iad cttuined luxuriant growth, the -oil
loss wae compuratively lower in the dntercropped plits.

vuring the some period 0il loss lu T1 was simificently



higher then that ic T3, T4, T6 and T7. Generaully soil loss
in T3 was cignificuntly lower than in T1., Conp.ring scii

lcss in TS c:d 77, generully scil less in I7 wao lever thin
Lo, but was act stati ticully uignificent, The ::4il lcoo in
trectionts T4 and T6 were comparable belng not statistiecclily
sirndiicant, 7The reusons fop the lower sell losc in inter-

cropped fieclds were cincussed eurider,

Q.fs‘ -]

Jechanicel ccmpoesziticon of runcff sediment was detercined
2or difleront tretments and perlods of cbservation wnd the
dute cre ~iven in Tuble 5o The mechunicil composition of
sedimert varied only slightly bhetween different trectoents,
out the runoff during high intensity rains contulned mere sond
in the contrcl piots (T2) as well as in plits where tapicca
was pluited on ridges alung the siope without intercroys. The
high zuount of sand ney be <ttrivuted ¢ the hih secime: t
serrydng cepecity of runoff during heavy rains, The duta oo
welighted seun peprcentuge ¢f sanc, silt and clay pucled over
difierent rudnlells ure presented in Table 8, [axicun sl
centent (59,35) was registeced by T1 (Teploce in ridaes vlong
tre sleope) followed by T2 (uncultivated bacve follow)e lndouw
sand content (43491:) was reglstered by T4 (Tapicra in ridges
across the sicpe with intercrop). &5 eaplained ecrlier ithe
higzh cuntent of senc L T1 & & T2 way e due to tiw high

suncff Cbserved resulting in high sedimert coprpyine cupacity.



Table 5,

leehonical

coempGsition

differcnt treatient.

snd nutricat locses through runcfl sedirent ac afected by
G detey oJ roeinid 1l

vates of ireat- .echanic-l .umpocition  Loss eutm.c ntemt of Tcgal Teted Tetal
chservaticn ment gi runeff sﬁaime ) on ; 5 Yeso P lees K loss
50 % ; Lay | iznditicn kg/ha kz/ha kg/ha
1 2 3 K 5 6 7 8 9 10 1 12
16=6=531 1 GUe 58 TeS% 31.62 +o 20 01420 060560 ©a1213 14433 3ot 12624
T2 61e25  GaT. 26425 ) Ge15.00 0e0339 04155 13,18 555 14018
13 5,059 1053 2637 +e 70 0a115 060351 012356 12,28 Je 54 12649
Th 45e75 12460 3768 +0 40 Ue 1362 00,0382 01328 1,62 DeisH 1e852
5 S95¢35 1135 3220 050 0s1391 01,0388 0,1457 92,92 560 13.5%
76 3e832 12465 36479 el GCe1351 40375 (e1331 2,66 SeT3 2B
i7 0D Vel 30465 et Ge 1200 0,0362 0.1.60 .99 e 10649

1bOIL]



Tosle 5, (Contd.)

1 2 3 4 S 6 7 8 9 10 11 12

1T=6mB 1 T1 G755 110467 33458 G4 O 0e1391 0,0308 CTal 57  18e8% 5425 17.02
T 38030 13400 FuebD 100 001562 005417 56192 Tie b Se26 12645
T3 47e5% 14445 55013 f,.20 0.1200 $G.0312 D411 16,00 <433 16485
Th 12062 18ehE BTe30 i e10 Cel1357 D,037C 0e1215 115 Ce31 1,005
TS 15005  13e10 36455 4.3 061312 040311 0.1910 16417 3,84 13,68
T6 42,65 B8  37eBC 3400 Oe 1311 Qe03:2 0,131 1445 0.33 1436
17 #FeBe 1.e05  Bhel3 G420 061256 04012 0a1256 12,00 2402 12,00

18=5mE1

12037
Be55
11,57
1.2e .7

12455

1. 00

SRR

3258
35633
31458
35483

2895

le33

e 10
ite 20
e 70
+e 50
voe #Q
S

101G

0.13.:8
0.1512
0.1216
Oe 1422
Oe 156G
04 1465
De1::53

0,0438
Ce 5558
00220
040451
0. 0563
060451
00215

Ce 156
Ce 1512
Ce 1258
Q152
e13:6
De13.01

Ge 123

15466
13431
13.18
De78
1319
1.06
114 .6

17.50
13.31
13.64
Qe83
11.38
075

Fe 00

(’ﬁuﬁw-o)



Tuble 5, (Contd,)

f

7

&8

10

11

19=bmB

4097
571620
52659
i4h 445
4555
e

43030

38647
36455
35653
38415
J el
35039
5.0

0. 1315
Oe 1322
06131
Oe 1281
Oe 1464
01361
01356

0. 0362
060,65
040381
e 0425
040363
Ce 037
040467}

Ce1118
Ce 1312
Ue 1210
Ge1171
0. 1156
0. 1262
06 1731

el
2456
< e5%
033

<
*
&)

0.77
1,03
0.83
Ce10
0469
Deis
0453

L3
LAy

ZeSh
2466
030
Lot
Ol8.
1.46

20mbm ]

T1

w3
o

U

T4

¥

3
& W

3

67655
75
3545
h3e55
53607
a6

£~
.s.}‘.;,:- L J 3~‘ -

1 o530
4o 30
e
‘gt
‘+a OO
$e 30

ks fa? £
» LR

06 1380
Oe 1321
Qe 1215
Cel:1s2
Qe 1965
0140
Ge 1250

Ce 051
0,0368
0.0396
G 0%6.2
00465
360356
340312

Qe
0. 1275
Ve 1283
Ge 1136
I o
Ce 16

Ce 131

3068
24556

5050
Zel4
P B
0eT76
501

1670

10, 11
10,16
1065
Ze 0
Be B
Ue 21
7.01

(o ntie )



Table 5, (Ccntd.)

1 2 3 b 5 6 7 8 g 10 11 12

22w T4 5465 8455 36425 1480 01418 10,0523 01381 14,66 5.4 14,27
T 555 7655 3273 4410 Ce136.) CoOBI> 0,156 12,69 3,31 12,69
I3 S48  TeIv 30698 4420 Cel1249 00290 01255 11.71 2030 11.80
Th 45405 1..97 3768 4.0 Ce147: ©0o0561 0,146. 10 C 045 1419
75 55065 12415 30630 2450 Ce1481 0e0321 04132 12,74 4448 11.37
6 44445 140 3775  e40 0. 1462 00455 0e136:2 2s13 0.66 1.98
17 43435 992 36483 4,30 061210 C,0220 0,1359 2017 1.66 10,30

23=6=81 T1 50e 29 13464  (GeBH o730 0e 1313 0.0Ub2 0.1275 .04 DeT4 137
T 51645 15432 Se83  1e00 Ge1216 0.0455 C,1262 2,13 (.60 2e21
T3 50.45  14.7. 30.82  4,.0 Ce125:2 CoOBE9 0,1256 1,68 0460 146%
Th 4545 13,20 23485  heaU 061386 040398 0,137 0433 Calu Ue32
15 0030 10eTH  B:edD 1670 01275 00376 C.13.8 1,495 Dol 159
T6 17ec0  13eu7 e85 540 Ue 1261 GeO85. Ga1375  Ce'4d Ue 1% (e lt6
7 52 e B 11e35 37457 440 De 1355 To08bL73 0a1380 1,23 Cel0 1e17

("‘“‘(_ ¥i td. )

o

o



Table 5, (Contd.)

5 5 6 7 8

-l
ItV
W
o

gt

(o]

1" 12

2l ] T 5385 10654 1345 340 0e 5.  0o0923 0e1202 12,40 446 11.03
e 63400 De 0 ithe.H 330 06 1485 00456 015070 Te B2 132 8.15
T3 G065 10655 20673 310 01200 G,0570C G130 £e20 e a9
T4 Gee. 2 12030 37.82 10 Qe13 £ e04:3 Co1.60 052 Dol O.Lh
T5 5535 1168  3:e50 G640 0e 1375 00361 Ta1.75  1.457 2467 elsls
T6 G505 13610 35,75 150 G133 : 0a0325 241157 077 To18 Ou64
7 a0 14,10 37455 (39 30 Ce1328 00429 00,1278 Gl 1,98 £.01

25mCw8 1 1 40D VWeST 3524 La70 0.1295 0.0399 Cl.1119 140 0043 1021
V2 45403 16012 31,48 4.0 01288 10,0365 0,146.. 1,35 3,38 1454
T3 46640 19e<5 32445 4410 01376 0,0479 041151 1.16 049 097
Th 85,55  104.C 33448 4490 01263 0,0452 041261 0.45 0,16 0u45
T5 Li3e5%5 18,40 3485 4440 061355 0,0498 0.1.83 1,06  0.3% 1.01
T6 a0 1ae3. 3728 440 0e1361 04059. .15 Ce71 030 Ceb:
T7 5705 10eI7  5Te48 1050 0e 13603 Co03T2  Ca1268 0,80 0421 Oe7h

(7. ntd, )

GG



Table 5. (t.untd.)

1 2 3 4 pe 6 7 8 9 10 1 12

26m6=81 T4 48625 14456 e5E  he30 01351 0 0B18 To117c o722 0484 2,36
Tz 48415 11,060  Jse77 e 061362 Co01326 TaldB1  La30 0e5% 2591
T3 47015 12450  37ecs  4e70 Ge1375  Co0UGS 0e113c 2e55  0e86 2419
4 41025 12480 W85 4430 0a1455  Co04583 0,1351  0e92  0e28 0485
TJ 50T 11682 37478 4450 001328 0e0319 0o1266 2408 0465 1495
16 43,30 14480 37.40 4,30 Ge1361 0e0518 00,1258 1,08 0.1 0,99
7 43e5. 1300 35,28 5450 00158 040373 01271 1430 0653  1.82

I3
o

27=6m81 71 4068, 12467  Zle8: 4410 Ce 12833 0a0373 01113 GeDs 0.27 e 81
T2 41,87 11662  37.55  G.5¢ 061272 Gu03:6 04117  To58 Ce 14 Ce53
T3 42415 12456 .77 4ehl 0et178 00330 0,1256 G ah Oel.. LY
T4 41230 1415 3545 4440 01269 0el355 0Ce1259 0433 Ce0U Ge32
5 43ed. 13688 38430 4,60 Ce137: Ca0uiS 0e1120 (onlBl P 11 0.39
16 45445 12600 30635 1440 Ge 1271 De0449 061135 0032 e 11 Oecd
7 454, 1:688 32,10 4460 Ge 1273 Ge1i551 U118l Tal e 10 Ce35

(;:Cﬁwoo ,\3

96



Table 5, (Lal‘lt(lo)

1 2 3 4 5 6 7 & 3 10 1 12

2e=7=81 1 43+ 55 1246 33658 4410 0e1599 04U30 0Te1.16 1.69 0es7 147
pigs 434 30 14,83 3657 400 0e1372 060372 061115 153 Qo ls2 1.27
3 57655 12642 33,45 be 20 0e 1456 00,0456 0,1212 144 GeltS 126
Th U 13.80 3.48H 450 06136 07378 061216 040 CelD 0480
5 “Be1D 10687 30453 4,50 01269 G043 06137 131 De5 1.42
16 G055 13680 57430 4430 01258 Co0487 06,1165 0431 De 35 083
17 L 13.15 33,28 8,30 Ce1229 o375 06,1183 1.0 Ce33 1.05

HeSe1 T1 5560 Be1D  34eT2  44T0 Ce1512 Co0451 34136 Se TR Teisd 430
T2 55e T TeT53  33.83 4620 0e1508 0a3335 0ai35: e 1603 4020
T3 Hle3D 2092 2o B 1450 Ge 1079 0432 041553 34135 Ce36 309
Th 45400 12657  25e48 4010 061456 0.6338 Te1h5.” D56 Ce12 0.55
5 55655 12615 32410 420 01367 040351 041361 3602 Ce77 3400
76 Gee83) NS 3375 L4o60 De 1478  0.0448 Uo14i35 0639 Oe 22 {1e 30
7 47.G0 10692 526 8T ‘40 JO Oe 1454 Co,0551 061356 Ced Ce6u 2403

(Contdes)




Table 5. (Cﬁﬂtdo)

1 2 3 4 5 6 7 8 9 10 " 12

1= T (TeS5  13.68  3..5% 4e20 01278 0,0365 0.135°  3.75 1.07 3497
e tiie2d 1 e85 3.438 4400 Ce1367 0,035 0134 3430 1426 302h
T3 3eTir 11663 34e54 4,50 01356 04,0458 00,1253 1.6 2460 1.82
T4 heb2 16448 38630 4400 0o 1829 TeT35. 51348 0,63 Oe15 Ce59
15 4.485 15423 37655 4630 0e1336 (0568 04134 2423 03 2425
76 L3487 16635 38K G4l 061342 05,0372 041205 0,75 Ge 20 0.70
37 65955 13675 3653  4e10 0e 1458 (0052 0,1500  1.61 050 1.65

=3l 71 52435 11,65 34,57 4430 0e1225 C,0471 0,131 1.74 0,78 2,08
o 53e2% 10637 3235 4410 01348 060381 0e1269 1,73 0651 1065
T3 50095  11.27 33435 4430 0e1342 0,045: 0,1256 1,40 0,47 131
T4 L%5.55  12.T5 3985  web0 Ce1330 D089 041.28 G35 Co12 Ce33
5 1e25 MZeal 32655  wei0 Ua1264 0 U376 Ce1172 1,37 0640 1.26
TE 3405 11eBT 36440 1430 Qe 1287 G456 Co1256  Codt Ce 14 0.40
o B7e85 118, 3o %70 0e1288 GCoOL6Y 0Ge1124 1,17 Oet 1.03

L e R

(«%ﬂtdoo)

86



Table 5, (‘\:ano )

1 a 3 4 5 6 7 8 ¢ 10 11 12

20581 T4 50e55 12435 33435 4460 Ga 459 0.0318 041469 2176 7.72 21,91
T2 5Tecd  Be36 31465 9420 Co1556 0eUSG0 04157.  20e7. 76 20438
3 53085 11455 30ei5 4410 0e1262 0,0219 041253  25edl 438 25419
p30 46405 1175  38e15 450 (01556 Ce0356 041346  coB2 0,58 2450
5 55025  11e15 32410 4,10 0o1468 0,0556 0e1892 11,76 4,45 11,96
76 49045 Me2h 36475 4440 Ce1575 040375 041555 215  0e51 2413
7 #6e35  eud 3910 4490 001220 0a0210 041259 12432 3484 23,04

56
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The maxivum cercentuge . silt less wes roecorded Dy
T4 follewed by T1. iinipun silt 1oos was noted in T2,
caxiiun cluy ioos was Cbserveos dn T7 wd olnioun in T2,
Goneraliy it is obgsopved thot au runcff Gec wuses, the
percentage luns of gurd decrecacs wd thot of clay inorecics.
This oy »e aue to the fuet thot ao sunoff decrecces, it ic
capuole of detuching cnoe carpyiag cnly the fines pacti les

ol sull.

uatedent content o4 loss thrcourh epccsion

Gele
The dut: on tetel mitrogen, tctildl phoesphoerus cne tctel
potussium  ontent of runofl sedime . ts wnder Jdillerent treat-
cents ord perilds of coserveticon re iven in Toble S, Gne
dute inuic.tew £ly oudll varlictions which were rnet consistent
tc expledn, lernce their welghted peon percertuge pucled uver
different poriode «f coservetion arce preceated ln Tuble &8,
Cavimun nitvogen oomtert was pregloterec by T2 (0013340 ) wad
T4 (0.14187%) wnu cinicun conternt by T6 (0,1360 7). 1In the c.ce
of wotul phospherus nmasimun conbert was replotered by T3
(0,059%,) v nindvum 9y T6 (06036077 ), ctinodin o nrent was
cdow an P9 (0613517) rd miadiw Lo T (0.104.5).  Thur 1t
iz seen thov the nutepiont concentrution (f runcff sedliert
showed wnky £11 ht veprdations sugresting th. £ totol nutrdent
suntents of runocl{ sedise: ts were unofie tew by wiffe ent

troutierts.



The dutu on avallaole phosphorus aod avaeilabdle
poetussivn in suncff are siven in Table 6 o:d Tadble 7
regpectivelss Their welghted ceuns under different trect-

ents puoiow ever perlown of observation woe given in Tanle G
It i ceen frog the dote thet definite rei:ctionchipy endsts
hetween thoe availeble nutrient content wnd the wamoeunt of soil
sontadnes i runcile Faoom the pocled peunt it 1o seen thot
razdiowe avellaonle phooperus sontent wes woccrved in T2
{11,540 g/he.cu of runoff) wd aindrun under T6 (7.426 fh.-em
¢. runcff)e In the lcos of avallalle potacsium wio¢ sindlor
diflercnces were chrorvec, ~axinum wveilabic petosciun
seatent was obhoerved uncer 71 (561,59 gfhia Lo o0 ruaefl) o d
aindmun under 76 (982405 s/ha.cm of runcff). The nih
centent of avoilable setossium ord aveilable phosghorus
vhaerved Zn T und T1 noy be due to Lhe hisk cunte t of
sedinent in tho munoell ir tiese trewtior the

The wotal nutrient losses cver the pericds of Chacrvoe
vivros wes different trectue ts are siven i Tacle & aw

seer bt mgainuan 1o sf o obeiosto viz, 151. G :f

-

G

.
-3
.
)
&
*"‘
]
€

nitrogen, @ledh o shosihe un wnu 1724463 i ctoosiun wese
roeristerea vy 71 {Tapicew in pddges 2loeng the siope without
interer.y) . 4 ininum lons of nutrlents, vize, 1923 ko
nitrogen, ve.. By LlioLhorus ol 1407y ko Libisiiw B 14
(Tuple o dn cddgec curens the slupe with covpen Lo Laterelop)e
Tie womeunt of avtrio t oot theousgt eccodon oom oo easlaince

vith vreccrence L. the 3041l less cbserve. .



Table 6.

Centont o

avuiluble P as affectec by different treatic: tz .16 perlodr of rainfall

(g/ha cr)
ates Ol ions 16=0=81  17=6=81  13-6-81 19=6=81  20=G=B1  20=G=81  23-6=81  24-6-81
Trestments 1 & 3 4 5 G 7 8
T1 17.84 Be G 6e24 14,85 3476 10.00 763 6485
T2 18,90 8465 11.84 14,92 6478 1139 SeT1 9.39
T3 16413 Je 01 593 15,93 7409 Je51 11.56 5094
Th 12464 7454 6e13 2649 12463 5¢146 50430 2437
5 1275 J19 Ze 30 8.58 5.86 e 51 20608 e
76 11.19 8450 7.84 5e 2% 5e57 2465 2063 5e 79
T7 11.10 2652 6e06 12491 26463 GeT77 10431 “4eT7
SEm + 1337 14202 Te23. 24927 24898 0e033 He 51 1,223
CeDe(0.05) Cefe elw el ‘oils oo 745630 2041570 e

({' Lt e o)



Table 7.

Content (£ available Pctassiunm as uffected Ly different trectnorts ' nd periods of
rainfell (g/hs cn)

Dates £

GLoervition 16=6=21 17=0=-831 18=5=81  19=6=81 2OwhmBq 2l mCml S3=lmE 2hmGmiZ]
Treutoerts 1 2 ‘ 3 4 5 6 7 8

1
T2
3
Th
5
T6
17
SEm 3

Coiva{0e035)

938623
125%.73
IB6 T+
4334956
7358
6454 G0
600,006
103426
318, 7157

310649
263471
34 LT
345459
330449
1273642
1 e I
164 260

S
S AR

392472
606,78
450476
2h6.43
586,18
211,76
228433
83.611

Y LY

757626
812,32
643450
747.08
1031,30
1270610
735647
100,36

e @

583437
235623
+33e1d
1052458
197.50
1000,60
31.:7.82
20T 6624

E o
Y

55Ce 72
613,78
603473
255653
553419
210,75
R A
105672

1230415
3513
554416
3615463
211691
12134656
37915
5554839

c i gy

737.28
600,78
806,30
193.05
585,18
218,76
247495
16,753
5147538

(Contde)
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Table 6. (Ccn‘tﬁ.)

e ticng 9=6=81  26=6-81  I7=G=81 20=7=81  4=Ged1 11=8=81  14mBeB1  20=8e=01
Treatnonts 2 10 1 12 13 14 15 16

T 6464 6o s 10.95 11,97 12,38 8.63 10.93 1..38
T2 Sed9 7.81 14,66 1..81 15.39 10.97 7439 15.39
T3 8458 7.17 STA 11.83 11,30 10.01 9.22 13.91
Th 8474 Ze49 18.46 10.40 10.49 10.52 7469 7.62
5 7.91 Be94 11.24 13494 15.91 1.77 5470 15.91
T6 7.56 566 9.10 10,66 11.73 6e37 {1929 M.7%
T7 8.71 4e61 486 8¢ 15 1077 13.98 Te2is 10.77
SEm + 0.468 0.964 1,724 0.769 1.078 AT 1.023 1.707
Cella(0e05)  lieSa fieSe fele 23737 leTe YNele eSe eSe

£9




Table 7. (Contds)

Lates of
ovgervaetiun

2 Syt

By LT

ST

Ly ey ]

113

1 =P

20=2-31

Treataernts

9

10

11

1:

13

13

16

SEm o

Cola(0e05)

623451
41..50
434425
432630
316,80
278,70
315,20

66, 270

wY 45l
Hente

545Ce 50
368,56
484430
1596 34
5564 16
185,45
13584

5Z3.€¥55

138,32
283455
274437
405075
19330
2250460
419154 35

115!3.;3253

L g
[ BTN ]

KL 220 T R A AR AN Y

545400
365.85
410,29
145485
5411400
185,50
135834
Ble 2T

E g
‘ignt @

43247
615.75
415,55
243e34
530481
213,76
7306723
1146324

e X
2=y )

H05e 35
265.75
505
1806. 75
3304
3356476

G479

1614235

L JERE

150.90
47575
182,74
21778
6%, 2%
192462
215428

75385

N -
[ T

492,85
640.54
415,54
253,45
593435
218,78

2354935

Tie 238

el

mre
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Table 8. Jechuenical compesition autrient centent mutrient ioss and sedinme.t wontent of

runcff over the entlre seascn o cffected by cifferent tre. t. ents

Jechundicel coumpesition i ocontent F corntert R ocentert svullatle ¥
Treatmci o of runcff :ediment (%) Losa on of runcff cf runeff of runcf? loss (g/ha.cm
* e ignitions sediment sedimert sediment  of runcf:
Sand S43t Clay (=) %) -4 5)
1 2 3 <+ 5 6 7 . 8 9
T1 55409 12448 334699 44426 0. 1380 0.0433 0 104G .85
T2 556987 Se5£2 32,755 441176 01394 0,0335 0. 1305 11.40
T3 DZe39 11.10 3307&9 Le332 Qe 136!4 0.0'{’93 041264 10,088
TH4 4t 491 13.815 37620 {19351 0.14618 0.0384 Do 1544 Seld
5 H17e33 11.66 306130 MY | 0.1382 00409 0e 1551 9,185
T6 5527 11e47 374060 o264 Ne 1360 0.0360 0e1111 7e26
17 45422 1153 3345 40 Ue 15235 0,448 O 1025 BeTT

(?i!’l‘td. . )

99



Table 3., {(Tontd.)

Avoilable Totol 5 less Totel P Tutal K PCES T Avoilable Sedisent

K louss during the ilcos auring loss during during the K loss centent
Treatrents {p/he.c. poricd of the perlod the period  pordod ¢f ZJuoing the of runcft

¢Z runcff cuservoticn  of chserve- of cbserve- observetion pericd of  (kg/ha cp)

(kz/ha) ticn (kg/ha) tion (kz/ha) (.g/ha) chservation
(kg/hs)

10 11 12 13 1% 15 16
T 561,08 1316 25 47 oGy 124463 303.8 Te32 230447
T2 08,37 11702 33443 117.65 277429 1333 2887.08
13 515.439 114.06 Soeldd 115,61 281497 1640 287364156
Th 485,00, 1523 he 29 1473 66 56 3324 1233458
15 525496 105430 31,73 971 218464 124618 2805,52
T6 427405 17055 Ze31 16.62 7730 56018 108€.09
17 527453 I X 15658 Sle82 202485 121 Z83506,066

® veighted mean
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Table J.

rercentige of muacff k.nriag different rainfalis cbserved as uflected oy cifferent

tre trnents

Iiates of

Caservations 16w} 17 5= 1 18=isef31 1 s LD 2w B 2 Bwfrmmi’ ChmbeS
Treatments 1 bl 3 % 5 ) 7 8
(40617)  (43.64)  (39.27)  (93.36)  (67.40)  (32.00)  (38.28)  (52.79)
T2 35'50_76 ‘ 41,04 31.03 57 e 50685 15.81 3654 33632
(36.08) (3483) (33.84) (37.23) (45442) (23e0.) (34.80) (35.57)
3 g TC 9.5e50 #3401 57 e 54 83.67 2iel s 32473 41,03
(6191 (50.47)  (32.12)  (95eb2)  (66491) (286593  (33.38)  (33.78)
Th 6037 " ?70&8 11651 . 106 .2 _ 15420 (oﬁg ‘24031 13031
(15,01 (25.00) (1.e93) {153.61) (22031) (14.21) (11..5) {21.27)
5 35480 4703 3195 43450 65,13 0. 10 7 iebb 58453
76 1005 18435 154 1715 144 4 10.545}.3' Te 268 15497
(11.2&5} (}.3‘}} (35.6{"3} (u et ( 06 ) (1&.?1} (130%) (26 o53)
7 3757 i ‘)"Do 18 5”“5 . 4004 . 62 ':)7 18637 27691 35473
(375 {4561} (3Ce JT) {52713 (52033) (25e73) (2.e5) (35.48)
SER 1e414 10163 10 309 Jedd 3635 Gebi21 Gectf 1,401
T etia{ a5 ) e ATDE Se S0 (e 0570 Y EY(Y 1. 6173% Veite 1661697 e 3178

{(intlee)




Table 9. (Cuntd,)

Uates of

cbservitions o =0=81 2GmGem31 G T3 roi i3] 11 =il [T, ¥ pely WL |
Trectaenta g 10 1 1= 13 14 15
T1 483,06 B85.67 3735 13479 43,80 4Ge0h 21.24
(23.58) (67757 {37.53) {:1.61) (41,33} (22602} (27.32)
T2 353 7152 ileBu 10, .9 2e15 bielT 18,05
(384%1) (57.90C) {3231} {(13e14) (38.53) (40.41) (25.13)
TB 38063 7‘%;4‘- 33 25e 03 7“4-“5‘2 330% 234 G5 . 35003
(33,91) (60.14) (30.0.:) (15e54) (25.01) (32.23) (36.28)
Tl‘ 16.73 31.3% 10,88 3033 1000 ,4097 3‘03?
(236995} (33612) (1311) (10.50) (12,3.) €18.01; (1757
5 35451 62498 26411 Se 77 2500 21458 14,458
(36.51)  (52.87)  (30.70)  (1€.34)  (33.53)  (26.85)  (2.002)
Té 1807“ *560.39 15.‘-,49 "4..: 2 13.354 12.6:’ ) 6.‘;:3'1
(25.46) (38.58) 23407) {11.50) (21...0) (204523 (14,535
T7 32,03 68455 21.76 Z.82 a0 24469 25448
(34.50) (56.04) (27e75) (13.94) (27.25; (30.8.) (30.15;
SEm & 24158 5¢630 1,762 1.182 240349 e300 14310
el e (0e08) 6.6516 173511 De 4312 3,6446 Ge 70T 500251 e HOIT

* Plgwres in uruckots (e cngles,

69
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The losses of avellable phesphorus cnd avalleblco
sO0tassium dupring the period o. cbservetion «re iven in
Table 8, The maxiium loes ¢ wvailleble phosphoerus was
recorded by T1(303.8 ) on¢ minimun by T4 (664,66 zjs In the
cuse 0 wvullable patussivm, the moxdeun loss was chaserved

in T1 (17.32 kg) «nu cindmun in T4 (3.924 kg)e.

Le6. fGuantity of ¢ff gedimert

The date on meun sediment ocntent (welpghted) of runcff
vade, different toect.ents wpee ~dven in Tuodle 8, The . a.iliw
sediment content was chserved in T1 (2890,47 kofhe-cn ol
runcil) wnd nindmas 1o 76 (1586,00 kg/ho-cn oF pruncfl). It
c.n e seen thot thoe hizher gedicent contert ¢ puncff w.s
vbserved in T1, which accuiul.ted Lirge volume f runofi,
Treutuents T (tare fullow plets) reccedec the next highest
sedinent zontent of runcif, This ooy be portly due to the
spiash effect 1: uetuaching scil purticles o partly e to
hizh seddiuent courryiag cupucity of runcff in thoeoe sletse Tie
lewest sedivert content of runcff wus recoerded by T6 (Tavioc:
on ridges «cross tae slope without intererop). The lowest
sodiaent centent in 76 con ‘e uttrituted to lower runcff i1 d
cengequently lower sediment ¢ orrying capucity in this

treastiont.

4eTe

-

The d ta on the poercecentuge o0 petentive roin? 11 under
dillerent tre tuents o o porlous o7 choervotion cre -iven in

Tuble 10 In T, thic porecentige . retentive r 4nf. il undep



Table 10, Percemt.ge cf retective ruinfall“ﬁuring different rcinfells cbserved as affected
by cifferent treatients
Dates of 16681  17=6=B1  18=6=81  17=6=81  20=6=81  2.=6=01  23e6mB1  imGe54
chservationg < o < ol
Treatmcits 1 2 3 & 5 6 7 8
T 5@036 “3073 5. 31 a‘%‘c}f’ 1_3.65 71 58 . 66265 53.83
(49.82) (41.35) (50.71) (41.6) (29.81) (57.58; (56424) (47.20)
T2 65430 5e 35 58490 52e12 43014 el 6,e%6 6274
(53.91) (50.16) (56614) {52.05) (o506 (66,7C) (5513 (S4441)
13 55431 -Ade 0O D e498 G lalh , 16.31 ) Ti e O ) 57.26 5 et
(48,09 (37451) (50.80) (50456 (23.57) (61.53) (56.00) (52.10)
ThH 33428 8211 £5e53 . GieTE . 6k o 5G 93650 15408 80,63
(74097} (64498 (70457 (71.51) (67.68) (79.7¢3 (7. .02) (62.71)
5 UJ.% U-eb7 Ol o U6 Sow- 386 758 R TCe 3% 51446
(5206‘*) ("‘6055} (55-75) (i*?)o?#) (350‘38) (630*51 (5803?) (57053)
6 Sie s 3146 ‘ G e O 8le 35 814035 ' BUe S 2e T 80,03
(71.53) (6:e62) (66. 33) (65.56) (67.25) 71.71) (74.40) (65.7:)
17 6ol ‘a8 53476 55 37643 2140 74408 6426
(5246 ) (4.478) (535,02) (47e27) (37.69) (€:.23) (60,73) (55450)
SkEm ool 1.142;: ‘o ?60 1.957 1.73&3 3.;"‘*3 1.931 501:7 :.306
Leiia{e05) el el 540313 TeT537 Ce 1510 53917 165168 7e1C71
(Uuntds)

~3J
| ]




Table 10, (.3

S o s G0=6=B1  6=6e81  ieTe81  4m3-81  11e8-81  1heBaB1  20=8-81
Treatients g ) n 12 12 14 15
1 §129“ 15633 . e65 86420 5he 20 53659 e

(46.17) (12424) (S5.e6:0) (6B.28) (48,60) (4700 (62.67)

12 60,42 28447 71.38 3,401 6085 57473 51690

(51.07)  (3:000)  (57.65)  (70e54)  (51.40) (4355 (E:o85)

T3 61,36 25404 7:1496 32458 76404 71433 65485

{51.57) 3085} (5697) (7435) (60.953) (57773 (v 2v)

Ser

e s {0e05)

33426
(66.03)

Ol o449
(ﬁﬁ.%ﬁ)

21425
(6“050}

67.96
(59658

20161
546616

(56«79)

2701
(57.10)

(51.%40)
)1.“"3‘
{D)G? )

5e548

1709575

3678
(7C.28)

73438
(59.28)

B‘{i‘.51
(66.,92)

7’?3" ai'l""&‘ ]
(566623

1755

504133

( T e }

A PR

{7360%)

>eT7
(78.15)

4'7. 17
(7605)

1.173
3006152

83495
(5%e7.2)

7852 .
{(57.31;

56 e 66
(6..71)

77.7,)
(62413}

Te098

2 20K )

#0602
(7157

§9301j)

37 20
{(65610)

7533
(60,50

5337
10, 2841

0468
:\73051 )

05441
(567.56)

(75456)

74451
{55.81)

16390

SeeaB52

®* Pimures in brackets ure angles,



Gifferent roing ronged €ron 15,63 to 78,75, in T2 frow

O3e 1t B9401, dn D3 fror 16437 tC 32453, i T4 Ipci 63,65

to 56660, 1 TH Irci 34470 to 91,82, In T6 Fror 9546 to 35,77
cid i T7 Lpcr 37443 to 94,17. Ceonsidering the totul pednfoii
oL tetel pruncff during the pesdods of cbsepvioticrn, the totlld
cetontive podnfoll o0 163 percentazes werce cetomince for
vepicus toecticntse In T1, the totil retentive ruinloll wus
85089 5 (014130}, 1t T2 564436 np (70457 ), in T3 932,50 i
(65.0%5), i: T4 719,02 m: (8%¢8.50), in T5 563,26 1 (70.48 ),
in T6 696,06 min (2640, ) und in T7 S066416 m (70.751)e ‘rem
the results it ig seen thit mudnus recentive rainfull was
recerded by v (Taploc. in pidoes across the slupe with inter-
srop cowpeo) Lollowed o 16 (Topioca in ridaes wcross the
=iepe withuut iotercrip)e idnimu retentive ruinf . ll was
cbservec in T1 (Taplc.i in ridges zleng tie clepe without
intererop)e It wos lso cuserved that the retentive rainf li
fipgures wre inversely elated to the cmount o runcff ceecuring
i these plotoe In T1 the retentive radnf . ll wus lovw eciuse

cf higher runcff (Tublic 9) cecuring in these plota,

"{}."::‘o 4 Al LN i y , £ wate

The dutu cn pH n.d conductivity of roncff woter under
dif‘erent tre.tuc: ts o perdeds cf cbhservoticrn vire prosentec

n Table 11 . d Talle 12 respectively,

It ic seen fror the dete thet pH f runcff wae nct
sig ificontly cffecter Ly ullfevent trevtoe: te, Tho

w5

conductivity of ru of. weter ilsc wus net signif.contly



Table 11. pH of runcff water us affected by different treat. erts uvd dates f preinfall

e O iy 167681  17-6=81  16=6=81 19=0=81  0=G=81  20=6=B1  23-6-81  24=6-81
Treutnents 1 2 3 4 5 6 7 8
Py 5650 550 HettS 5¢53 5458 9355 Seb 5453
iz 568 5450 5¢50 575 550 5e 50 575 5.68
i3 SeiS De i SeltD e 3 570 Se58 575 563
%4 5.70 He 40 HedtH 5065 5e63 56445 578 570
75 5e 30 5e40 Se40 De75 5ol 540 Ze75 530
T6 5.68 5648 5633 D78 548 533 5.70 5.78
T7 5e65 5ei0 et 573 5483 540 565 565
SEm s 0.0988 0.0918 0.0628  $.138 0.086 0.050 0.129 0.155
{ola{0e03) lelle ele eiie eie Hele 061544 Letre D ebe
(Contd, )

YL



Table 11 (Contd.)

Lates ¢f

chservition 2 o=l JEmGmE1 L T=Hw31 w3 HeSm31 1 1=C=81 Vimilm3 1 EQmBw=81
Treatne: ts 3 10 11 1 13 14 15 16

T1 e O Selts 58, 538 539 SeliB 550 Se 45
T2 555 535 6.03 De50 5e ) 5450 558 S50
T3 De572 S5e50 50 5e43 5eh8 550 S.58 e 448
T4 533 5.48 Seld 7 PR De 45 540 5e6. Sels5
T5 553 Seit3 el 54440 5440 5440 SeltZ Sels

6 De58 540 De 33 533 5633 Selil 545 533
7 He 558 Se3 5¢40 S e840 He40 Se 4B Dl
SEm + G.070 06067 0.853 0,058 0,058 0.057 0.054 060533
Celie (0u05) JoTe Ce iella e e 2eSe eSe eSe .5,

GL



Table 1:.

Glectric. 1 onduct.u.og of runcff woter us affceted 'y ciifescnc treaticnt: .nu dutes

of rainfall (cdercohes/en)

Lates of
cbscrviticn

16mb=31

17=6=81

Vombmi3q 19=bm31 JOwb=81 22 mem3 ]

Treutacats

3 4 5 6

33.68
43438
3783
3700
36428
34423
36475
1510

465
47.75
44,00
5740
+355
3783
5.e73
OeDh5

L2438 Ve 47 075 & 9oitB

hie3 43448 45,70 465,.73
+7e00 37 5 40e731 0468
30628 36637 42.21 46,423
Blig 3 3610 46e 23 lsdi 4 35
30T 384 35659 43448
1370 24355 To sy 1080

E e e v e ¢
. @ . @ RN ] K AN J

9l



Table 12 (Contd.)

Dates of
¢haerv.tions

EomGmS]

2 Gmbm 1

276531

=T =Y

L ok |

T il 4

VimtmB1

2O=3eB]

Trectnents

9

11

12

s

13

16

1

J e

15

T4

5

76

17

SkEm +
Colle(0e035)

S0ech
5220
33655
40,83

3.075

e e
L e
P PYE Y

46453
“7 o 00
7«33
534.:0
DYe I8
tily o 38
454,63

Ze111

we g
N )

40455
B2e95
44465
54400
48475
58468
4h 68

20119

-
e e

“Te 25
4747
Gie’D
370
48e 5
37.83
39673
2e782

el o

43400
HelS
%3473
“7.68
iBe23
46435
LirghB
1.018

~1

~1



affected by vericus teectments in all the reinfoll events,

teJe

Srgatments

The dote cn 2odl medsture stirupge in the upper iuyer

(0=15 cnm) under diflerent treatuants ad pericds .re glven

in Table 1% and Filg.8. It is seen frca the dota that soil
nodsture storage in this layer weg highest in tre t ents ThH
(TapAcca in cidges porcss the glepe with lntercrop) {vllowed

oy T6 (Tepicca in vidges alcng the slope withcut intererip)

und was lowest in T2 (uncultivated Lure fallow). Soil moistire
was loveat under T2 becuuse the luind was ture und as such therse
wus hewvy evaperition logs from the soll, This is similar tc
the findingc f Viswasbhuran (1580) in experiments conducted
at Ve.lundkkor., Zetwewen intercrcpped <. nuneintercropped
plets under vordous plantin; cethods of tupleea, the storare
of soil mcdsture was generally not affected oy varicus

trectments in the surfece soll layer (0.15 cnj.

In 15«30 cn soil layer (Table 14 wnd Tig.-) naximum
rete.tion of scil nedsture was cbsorved in T4 and 76, istc
the estublishnont of i intercrcp, hisher stirage of suil
mcisture wos cbeervet in 16 and thereafter higher sturcce .2
301l acisture was noteu in TH (Tapices on ridges across the
siipe with intercrup). It was seen thet after the cstublishe
ment «f the intererc, more nolsture was storec in plots with

intercrop:s cumpared to trecvtments withiut interercps.



Tazle 13.

Medzture Stourage
(0 Tt 15

ca)

an affeecte .

vy different tre: tue

ats anu pe-lods of cbserv tion ()

Lates of

cuseovation

cmlomi]

16=6=51

135-7=31

2 Feudd

11=5m31

Hemtim3

- -

25=P=8

T=10=81

Tre.tments 1

4

>

L

5

6

7

8

2

10

T1

8Ea &

C.b.(@.ﬁj)

(32.946)

2 P (‘,m
(32.51)

J. 36
(32.20)

35490
\3.30°~3< }

Zle B30 .
(33508}

304.79

(35e8:1)

30465
(33.51)

0e6::5
Te 328

2‘:.‘*0%
(3@2.89)

e 20
(3:407)

23605
(3.663)

31216
(330ﬂ7>

30606
( JB. r:*.’ll'}

5J071
(37443}

3044
(33.65)

0.470

P

2340

1 U. e

( .'iwﬂ,)o 57)

22e 19
(23402)

6914
(30.74)

=5 e U
{ 3{309 5‘}

Te0
{31.36)

e o T
(2. «34)

Ce 239
Qe 737

176 54
( ff-“‘o?.‘j)
1530 5z
( 3e97)
( Ge21)
{36.45)

1u.%
(25e54h)

1791
(25%.02)

17.61
(204505

15405
{296 14}

(27.93)

1;0.4)
(%633

216D

(047

De 184

18,7
(Z5.81)

18,08
Sle 16.’

13457
(26424
26423
{ 30.50)

1TieI1
{26648

04196

Co

1765
(5e88)

17.10
( 2?'15. ‘:‘ o )

17.96
(3;5007)

2.

{27467)

136 3%
(7534}

2200
(22,02)

13602

0,216
0667

DeH

13.92
L 5eltI)

20487
(27.18)

25435
(30e22)

21409

(27.36) (26

2heH8
(02e78)

16T
(:7.30)

0,146
Gais37

13,98
(2645%)

1585
( 1-350 '::*55)

20,01
(26.56)

25402
(30.00)

20.:“;3
. J‘*}

c,;..-g:)‘
(28461)

2141h
(27.3%)

0.011
0,036

8‘*‘ 69
(17.12)

€48
(14..58)

7.65
(15.96)

13.94
(21,91)

11,09
(?‘:}.37)

12.49
(21.54)

11652
( 1“»‘06"7'«")

‘3,‘1

6;0685

* Fig

es in ‘prochicts ofe angicle
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Table 14,

delsture sturage®as affected by difrierent trestient: =d poriids o

(15 tc 30 cmj

Cbsepvotion (09)

vates of

& i3

1wl

30=hHmB1

13=7=31

DTwT=3%

11=l=3

2wt de

2o il

T 101

2
&

3

&

5

6

7

e a3
5

g

10

cheervation

Treataonts 1

T1 2le 82
(32.46)

T6

7

BY ¥«
oﬁw’c ( (J.O&)

2733
(3:e2.2)

28414
(53.&”’7)

34438
(35.88)

30635
(33.42)

( 36. 832 )
30,04
(33.7:)

0e535
1 .()‘{"3

29.71
(33.0:)

28,86
(32.43)

29418
(32.69)

3181
(34e32)

30e51
(33.52)

34436

31,40
(34.08;

Oe 125
06387

235432
{22.36)

20,08
(661}
22466
(23.41)
£5e
(30433,

25.42
(30.67)

26441
(30.90)

e-:g“"é' - 66 .
(23675}

Oe 53
1047

1785
( 'te 98)

1726
(5.54)

13440
{9633}

26,06
(30.5%3)

12414
(2369%)

22 o 5%
(23.41)

20421
( féo 5'1.55 )

Te 276

L PRLT/S

17. 1-&
(28.45)

10,62
(2he10)

18,79
(25467

23.80
(29133

1o (24}
Ge Q70

1:}"060
(264570

18495
{25.80)
15469
(26433}
2648
(30.96)

20452
(26493)

24493
( e }

21.18
(2737,
(e 20
0,615

17.94
(25.04)

1737
(20463}

18,14
(25.17)
22434
(25.27)
18,78
£5.67)
( (::8. 3-!-’: j
1917

(*'7'50{;34‘:.:1‘}
Q. 007

<181
( 27.03)

20439

{6.83) (

CeTS
(27.09)
25476
(30.67)
2280
{27e51)
2585
{3057}

(266573)
17095
25e075)
13,95
(25.72)
30,57
(33.956;
23.75
(2 «17)
24,03

(2632}

Ce0:5
06077

11,06
(13.42)

e 1
(18.37)

1059
(18.96)

1[4 ® 8:.".
( 2063)

12043
(2C.62)

145410
( \.AZ.O*'%)
144,00
(2177

D2

:f.o 5‘35

# Pirures in brockets arc

angloes.

0y
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This ruy ve due tc the hisher retenticn ¢f ruinoff water

'y the intercro : cancpy enzbling core infiltraticn int. the
suil which is in conformity with the results obtulned by
Viswazbharan (1980).

The sul soil mcisture storcre (30«45 o) as effecsted
wy dilferent trectuonts :id perdods cf cheervition are piven
i Table 15 urd rige10e Luring eurly pericd when there was
frequent cocurcence ¢l pradnfell, woziomw storoge of sub colld
zoedsture was ceen ir T6 w:d pindoum in T2. The nasirun
quentity of sub =il nedsture storar-e cbserved in 16 cin be
cttributed tc the hish pretention c¢f rainfclil ir this treut-
tents In T2, the gtorcge wos pindmum due to hisgh rmucff o
the field was kept fullowe buring subsequent perious when the
rainfcll was scunty, the study reveuled thet there woo gouducd
anG continucus depleticn i sub scll ncdstuve Guedn g tiis
period wid cudtiveted plots showel moximun depletici where oo
depletion was nédnivar in bare fallow, Anong tue cultivated
plets the highor rate of depletion wid thereony cdnimur sturage
wes cbserveG in T3 (Tapiccs on ridges along the siope with
cowpea ws intercrop). The maximum sterige of sup sodl
aclzsture by uncultivated bure follow cun e otiributec €. the
lack ¢ reot extructiin of sub scdl nmuisture ond sulsequent
evupewtrunopiration which 1s in anreeicnt with the findince
¢’ Viswambhuran (1380), In other treutments the rcots of
tuploce which extends to opproximctely 50 o below the ocil
cculd have extr.cted nuch ¢f the cub seil voedsture resultic

in maudinu depleticr,



Table 15. ‘Jodsture sturagé§as affected by difierent treatme: t: wnd pericds (£ coscrvotion (35)
(30 t. 45 enm)
e tich 9=0=B1  16=5m81  30=6=81 13=7=81 277-81 11=8e81 25-3-61 O=i=61 23=)eB81 7~10-81
Trectoeats 1 2 3 L 5 6 7 8 9 10
‘I'1 39.7‘5 30.72 35.2& 18.36 2-‘;.72 ?1.02 19.05 2*055 21091 13.22
(33.06) (35464)  (30e14)  (25636)  (13418) (27e28) (25870 (23e34) (2789) (21.57)
T2 2932 #}e35 21467 17.54 24958 27 ola3 23,63 6sT6 21,76 15,47
(32¢77) (3..80) (774} LC%eTH) (2367T1) {(31.57) (29.,07) (31.14) (27.73) (23.12)
T3 30,26 30,22 24401 17004 1.e87 19,80 17.56 20,47 22455 10.31
(33430) (33e35)  (29e33) (20e86)  (76,46) (206.40) (24.35) (26.07) (26.,34) (18,71)
74 35090 32440 20403 2646 15,68 20482 18,77 21,77 31423 1547
(36680) (30.62) (31437) (3050} {20s74) (27e14)  (25.66)  (27.80) (34.00) (22.29)
75 32,00 30,92 26497 19,63 23496 22412 19489 23,29 20497 13.61
(39643) (3278)  (31.28)  (26425) {29¢23) {23.01)  (26648) (27432) (28.563) (21.00)
16 37.00 34672 253068£ 2339 24615 3)0"’(53" ,33;3.00 35.67‘ e B85 15425
(5Te81) (36.04)  (3:637)  {(78.8.)  {2-403) (3506057  (26e04)  (30.44) (33.11) (72.16)
7 3367 31,82 27615 20 o G4 19,48 20043 18,04 21,07 28.03 11,07
(35e22) (34e33)  (31.30) (27,01}  { Ce18)  (20e31) (25.11) (27.32) (31.95) (19.51)
SEm + 0.392 Ce112 P P25 0364 Ce 155 (19237 0359 0.513 0.754 Ce339
Colo(0e05) 1208 O¢ 346 Ge 563 1117 Oe 480 CebUS 1.015 Ga058 24325 2eD6

" Figurcs in br.ckets acc anglea.
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4e10. Licmetrli: voservotions - L podnerop (Tapicca)

“icnetric cboerv.ticns cusl. ws heirht (o plont, aurbor
of functic ¢l lewves per plont und cuncoy ciwteter 2 tuploco

were stonded ab roathily intervols,

4e10e%e Lioi it of plonts

The data on height of plunts recorded at Lunthly
intervsl: Cre given i Table 16, The.e woo no Cignificont
Ciference in tiwe heish. o plents butween the trect. ents 30
duys wfter Llunting. FHowever after £ ucnths of plonting
sipad:icuntly ingrec ed helzht of plants wus oocerved in T6
follewed vy Thd, .dnd va helrht wis chserves dn T1e 0 1ot
doy wfter plonting coxisiuan helgnt of plunce wuo cbserves in
T1 and T6. Therezstes uytc the hapvest, na.inunm heil Lo was
cuoserveu dn 16 closely Jcdlowed by T il T7. This acy e
duve to hirner cudoture storaze fuvour.uly inslucncea either oy

tio intirerep 2 by plonting in ridges coross the cdoype,

3010626 Nunbepr oo functional lecves

o

The cute on Junetdcial lewves of t.opicc. at nenthly
inteevess e dven 4o Tudle 17. I i ceen thot the mour
O furelti ned lewves pop plont wos Indluenceu by vordou
trect: ents except wn 310t duoy oftee plostime o usens thoe
Jericw, thoe L ogimue nunber € functionel leaves wopr plont was
recoeed Dy YO o milndmu oy T3, cetwecn fnlosere poc 6
acneintercroppec plots wath toploce, edlther plisted cn ridges
acroeos the glope op onorounas, oore nunmber of Junctional

eaves wun pecusdec in nen intercrupped plecse Thic i cle. 1)



Table 16,

teight of tapiocz plant at acnthly intervols (cm) as affectel by diflerent

Lgro=-technicues

o

246 days
Treat:ents 30 days 61 d.uys 91 days 122 duye 155 doys 181 duys 212 days (at %&r-
veszt
T2
T3 23¢35 65475 128,00 144,96 140,30 145425 159055 138,67
T4 2195 7158 128420 134425 14545 153437 168.25  20£.67
5 23673 6.e38 132633 138,50 143450 150,92 167.29 156,05
16 22.93 7-:e53 135.50 148,58 1435617 153650 17285 201493
7 23e25 68488 138,32 141.88 145,67 151.45 168.85 204,50
SEm % 0,668 0646 1.345  0.433 2488 3e433 2558 0,968
T elis(Ce05; ROEI 2012 4187 1.350 Lee el e 7564 5013




Table 17.

Functiocn.l leawves pep plont ot monthly intopvelco

Tre:ti ¢ t3

30 d.ys

61 deys

91 days 122 duys

143 duys

1€1 dsays

212 days

246 days
(at har-
vest)

T

12

139
13 14
1475
13410
13.00
0.6390

Ligale

31.1C

30612
362

3’£§. 342
35,09
31425

0,924
2878

55.00

56 ¢ 24
53650
s 1 JR T4
500'51'2

1.114
34467

60e 53

59 TS
H1e42
6he 50
6 73
62407
Ce 98

3.107

S5ceTH

S5leiesd
50e 313
53642
62450
5":* I it
Qe 355
2665

50,00

"‘8: 20
.6";‘. 38
5047

e
® I

52650
1,773
54538

48,25

46450
52480
544 50
58¢25
50610
0.816

2541

H6 .20

":‘ f? . 75
40625
5310
5570
19400

1.997

56.216
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a reflection ¢l competiticr between the  dnorop «id the

intercrup.

‘ié. 10‘3. &;E‘.nu

The duti on cunopy dieceter o tuplo o «t meathly
ictervals wre - lven i Table 18, .o wpeciic patter: of

sune oy Glueter wes chserved dn wpmy of the tre. twents.

Le1le Yield attr.

The d.tu i yicld «ttributes (aw picic of tioplocc

ere given in Tablie 14,

50.11.1.

It is seen frern the dota (Tuble 19) thaet the numer . f
piotuctive ubers per plunt was not affected by the dioifera:
trestiue taos This me n3 thet there iz no Simific it el ext
vin the nw tor o prowuctive tubers por plunt either 7 intire
croppdng with ocowpeu or Ty rldre Lp oLund wethoe of cultvi -

tive of Eoniocn.

"f. 1 1 ° x... uCizt ‘t& f ub(ﬁ;‘s

The data on length of tubers Lre presce ted in Table 1.,
It is zeen fror the d.ia thit the length ¢f tubers wae
saimpificointly i diverced by wli:lercat tre.tients, The .ooiuon
leagtih  f the tube 2 wes vhservel in TO Lo inicum i T1,
shece wos sis-Lficont cifference in the length & tubors
vetween T4 (Tapicse in oidges across the clo.e with L .ercryy)
s T6 (Tapdo o _dlone oo pridges acruss the slope). Thus the
influeace o. the intercrop in reducin: tie leangth o. tubers (74)

by coopetitlion with the moin orop was evide. t in the resuit, -



Table 17,

Cancpy diameter of Tapdoca at cconthly intorvals (em) as :f{iected by cifferent

Agrc=technigues

246 days

Treztoerts 30 dayr 61 duye 91 doys 122 doys 153 doys 181 day . 2192 doys (et her-
vest)

'y 454 .. Bi3e Ja 116,84 e 50 iBe 25 45 50 58625 101.84

12

13 5.:017 80,50 112,50 102,75 707 b4le52 6175 103,44

T4 o349 817 117.92 107.64 7150 G2 60434 98450

19 43442 6.75 120.33 108,50 7425 boo 27 56409 Meh2

T6 48000 92458 116.33 105.92 TG00 46e33 5983 95.34

T7 4517 5484 118.75 110.84 71.84 %0650 58492 104,83

Ceite{0e03) 2eLB5 3717 1.668 STy 5407 1767 1.636 5¢467

LS



Table 1.

Yieid attributes uw:rd yiels of Taploca z:z ufiected Ly different
Lgro=technicues

suwoer ¢f  Length of lfean girth Yield ¢f P ' arvest
e A e preéuctive tubern cf tubers tubers weight index *
Tre.tuents tubers/ (com) (cm) (fresh of tops  (0Y)
pl.urt welg (kz/ha)
(kaz/ha)

1 12.30 23.58 13.00 12987.85 205647 6Ge32
(5&052)

Te

T3 11.35 25.75 1395 12663,53 2240,8 61496
(53.70)

Th 12492 25«87 13.49 15684,15 2335.7 67.03‘
(5.425)

Tg 13066 2Q058 1%056 15183056 agjaog 6¢075
(53.57)

% 14,33 32475 14,48 17840.35  2630.6  67.14
(§3.02)

7 13600 2.5e00 15618 133745 2ol 65,01
(53473)

Sk & Te 191 1.767 1.7h2 5054159 126.519  0.9272

5497
! 03?”0(0.05) '*oil;" M to::’o 1:372-2“’?’68 \«o ) »'o:’o

Ly

® Cisuces in br ocooty

re sugles.

55
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4e1143. Mecn gZirth of tubecs

The date vn girth of tubers are (iven in Table 19,
It ic geen thot the girth f tubers wus not siznificontiy
influenced 'y differoni treutoent:e It eun e cunclwied that
ncither the diflerent cethuds ¢f cultdivution of tipioca ncr
intecreruppdng with cowpes hud any sig:dfic.at influence vn the

me.n girth ¢f tuvers.

bel1ee Ydelc of fpesh tubops

It is scen rom the data thit the yloid of tubers wos
siguificantly influenced by different treutme. tu (Table 19).
The ydeld of tubers ;n TG was significantly superior tc all
the other trewutoents. In T1, T3 and T7 the yvields of tubers
were on pare. The yields of tubers in T4 und 75 were «n par uad
were signiiicuntly higher thon thet in 71, T3 wd T7. The
deximus tuber yield of 17,840435 kg/ha in T6 was cbserved due
t¢ the signilicantly hizher mean length of tuvers and hizher
micber of productive tubers per plants Uron the date it cun
he concluded thut the varicusz wethous ol cultivetion excent
plonting tuploce cn ridges acress the siupe without interercp
have nc influence on the yield of tubers.

h4e1145« Dry weisht £ tcps

The dote cn the doy welght of tope are given in Table 19,
The dry weight of tups was not signiflicintly iufluenced oy
different trectments, lowever, maxicun dry wveipht ¢f tips was
recexded by TS und ninious by\r1.
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e 11e6s Lapvest Indes

“prow the data iven i Pable 1. it is seen th t tue
moctinum hervest inde: woo ceowoded by T6 (67,147 ) and ninioun
by TO (64475 .)e licwever, this was not statistdicudly zignifi-
sont ougoesting ..t the cifferent «oethour o, culdlivoticn Low
intercropplng witic sowoes have no sisni icent LIl .a.e on the

harvest inde . «f t.gzioca.

+e12e 2lcnctri

The diota .1 oo biometric cosesv. ticr: such «o height
cnu funetionsl lewves were recorded at 20 deyo intervils and

sresentec ir Toble 30,

ie12e%e Ledsht of wlor

The dute indic.ted th.t there were unl; vepry ouell
dirrerences in the hel ‘ht of cuwpea between the Lre.t. entz,
This dpdic tes th t ridge method, oth oliiy wrd ucoreis the
nAlpe wnd soune ocethot of cultivotion wo net howve any Loprsed
ef ‘ext .n the heicht ol the inteperopped cowpes durlr o the

e tice }_}e:‘lca oF ﬁm’«;’t})n

the 12020

fhe dutu incic ted enly ancll dif ‘erence botween tre. o=
menise dhic reveals tnot the vurlious plinting cethous of
teploce do not have any wmarked elfect on the functicnul lewves

i the intercropped cowped.

te13e  Yielu ottriduies oo ¢ yield of interepep (Ucwre g

The dota oo the ylelo attributes and yiloid ¢f the

intercropped cowpew w.oe given in Table o1,



Table 20, Feriocdicul oviomeiric cbservaticn: of Towpes ¢ «f‘ected oy
difreront Agro~Technijues

Chorscters .eizbt of plunt (cm) Functicaul leave:s/plunt

Lates of
buervation 20 days 40 days 60 deys 20 deys 40 dey:. 60 days
Trevtiento

i3 15.38 3Ge27 T4 Le16 12,00 2466
T4 15455 3ueT1 F7e21 4e23 11.66 7466
7 15032 38466 38632 4440 12.00 5400
Skn 04395 04435 0,754 0.471 0,608 0e 503

16



Table 21, Yicze ttriwter wae ool 7 oQoungedt us aifcctec Ly

BERN R P . a” . “y
widiTeront oo etocanivues

.

b Lo Orodn bry welght lorvest
Tre:tmerts )u/;)l-'t yield . of bhuca index®
A S §7F: 75 0% (ka/he (t3)

i3 5436 801,67 443,04 35,71
(36.6%)

T4 6o 20 818.43 183,17 35655
(36.60)

17 5453 815450 1458430 35430
(36.49)

SEm + 0,508 504663 564447 04478

# lqarer in bresckets cov vngles for ccmpariscne.

2b



491341+ numbe

The numovr of puds per plent exhivited culy smoll
diferences between the trectmeitse 7This suggest:s clearly
that the c¢iffercnt methous ¢f cultivution of the modn sprop
dc not hove noarked ef. cct on the nusber of oods ol the
interoropped CuwpQi,

5413424 Groein vicidd

The ma.icun prein yleld was recorded by T4, the
difference wus .nly very smulle Thic sugsests thot the
difierent wvetheds ¢l cultivaticn of taploce do nct have .1y

nurked ef ect on the yleld ¢f the intercroupied cuWDOu.

“e13a3e iy weisut ol bhucg

In the cuse ol dry weldght of bhusu «lso difference
between the trectio: to were cnly very suall, Thus the dato
clewrly indlcate tint the different methocs P cultivaticn of
tapdouca deo not have sim iZicant influence on the dry vlelu of

ahusa ¢ the dntercrcpped cowped.

4e13ebe Horvest index
The harvest icdex recorded by the varlous treutients

phowed recgire diflerence uguldn suggestiug tih .t the differan i
methody of cudtivotivn of tuploca doe not neve aureed elfect
on the harvest inden o the intercropped cowpeu, The
vegetutive us well oo the productive atteibutoes of the
intercrop chowed only rincs differcnce cotwoen the tre.tme. b,
tence 1t ic matoarl 0ot the harveot dnder Jis. showeu no

clendfiocont il cpevce hutwesn tre toents,
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SUITAANY

An experinment was conducted at the Instrocticnal Fupn,
Veilonditkara Jrom June 1981 €0 febiuery 158 0 toe stwiy the
effect (£ uifleront ugpeetocimigues on ool ligs,  urloce
runcfi cna wodd pedsture storage in kill slepes. The trecte
ments ounsisted of (1) tuploca alore in rddges long the sicgpe,
(2) uncuitivated sere fullow as contrel (3) tepices in ridges
lins the clope with cowpe. as intercroy {(4) tupice. in rid Cs
acrc. 5 the slupe with cowpew as dntererop (%) tuplicc. slunc in
reunds (6) tuplices - iune dn ridges acroess the slope wnd
(7) tupil. . on pounce with occwpes as intercercy. 7The exporie
menl was concu tew in runufl plots of size Jiel M 2 L eT e
The ruccfi ¢ il ligs were deter.ined under 1% escrive
roinfolic which ccourreu durding the pericd under the study,.
The d. tc were sub, ecteos tec gstatdstdccl wnmel sis wid e resu.ts

Soe sumnerd el ToliWe

1. The totul pruinfill was better curprel ted with rurclf
and zedl doos followsd closely by the svercge intencrit., 1bc
ceprel ticn zeef lhdlent of ranoff with all L oop o i09 11
zopuneters were (ot sl ndlicunt,

Ze daxicwn runclf crd sedl loss were olserved in loto
with te-dces In pidges wlong the sicpe without intercros whih

wis s.ynllicontay csuperdor to 11 thoe other tre tio to.

3e Cowpel interoeroycdng coude signdlicantly redoce cuncif

we il iuss,
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‘e The plentiag ol tupioca in ridges acrcus the siupe

wos found ¢ be effective in reducing scdl it water lussos,

Se under high intencity ruinfsll comddtlon: the ~ontert

cf sk in runcff sedime: t wes fqund to we hisgher,

Ge caxinw: losz of muteients wviz, 131,29 kg altrogen,
Gledh kg _houphorus it 125663 R poetassiir er hecture were
rezdotered Ly the trectuent with topices Ln ridges <liong che

sdepe wdlthert danterciou,

T Jaxiiun pretesticon of padnfill was recorded oy toplooo

ir ridges across the clepg with cowpew us Lntercrop.

Be She po ol conautivity of muioff wioter were nLt

cigndificantly influcnced y Gilerent trectiencs,

e Wuring the dry periods molinmun oter:ge of modsture in
30=45 o oecil layer wis recordec iy uncultivited bare folliw
clutse The deplet.irn 2 olil ccist pe in tiie 304D om cell

liyer wes hisher o cvltiveted plots s comperoed to uncuiti-

v.ted bapre lJallow pictu,.

10, The heizi:t of taploca was raximum in plots woth taplc:
in rddges veroess the siupe,

11, The number of functional leaves per plint in tupioca
wes pasimus in plcis with topleca in ridees ccriss the slcue,
Tie The nuxinwr ler  th of tuploc. tibepry wus precopded i

piots with tuploca in ridges wccross the slope.

2
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136 The yicld of tuplocc tubers wus maxdmum in plots with
tuapicca in ridges acrcss the slope,

6. The bicmetrie churucters und yield ¢f the intercr peoec
cowpes was nct markedly affected by the vuricu. agroeteciinigues,
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APFEIOIX = X

Weather datz (weekly averages) Ifrcm 30th ay 1981 €

26th Februwry 1982.

Do Veeks M nelative Total  HNumber of lcurs ¢f  Wind Evaporeticn
e : . humidity rain rainy brizht speed n/day
(%) £211 duys sunchine  kn/hour
(o)

%y 0 « June 5 1 2866 22e7T 91 360.2 7 Oo“ 1.8 0.4
June 6 = Jjune 12 2 2eD 2249 92 2807 7 1.6 1.0 0.8
o une 13 - June 19 3 6?.705 23.43 91 319."‘ 7 306 0.6 0.2
June 20 == June 26 4 2561 2201 88 3?6. 7 3¢5 3.0 0.7
June 26 = July 3 5 299 22.7 86 - - 545 1¢5 1e2
July & - July 10 6  29.2 2245 87 19,5 7 3.7 2.0 0.9
July 11 « July 17 7 2ied 22,0 86 127.3 S o 2ol 15
July 18 = Juliy 24 8 3040 2344 86 61.0 3 6e2 Sel 3o
July 28 - JL}.Y 31 9 279 228 o0 130- b 108 el 0‘.‘6
hug‘ 1 = ﬁﬂ.ﬁg. 7 10 2869 21.6 91 6 4 4’*.1 Je2 2.6
&n,g. fl - ﬁug. 1/-0 1 "8.‘0 22.‘4 87 w-o 4 4e8 202 102
Aug. 15 - ﬂtg. 21 12 ”7.5 .3 89 2570 7 106 2.0 007
i”aug. 22 - Aug. B 13 2’308 31.5 8"’ 29‘2 2 5.5" 2e 30-‘?-
iuge 29 =~ Septe 4 b 30e4 234 75 20 1 6e3 30 3ol
Se,gt. s - S&Pt.“‘ 15 3’”5‘210 ?2.9 8“* 11706 6 3.4?. 1.8 1.2
n.%&')t.“c.. - @Cﬁt."a 16 2&.9 &2.5 87 162.1 7 2—.8 101 108
Septel) = .zegt.aﬁ 17 2841 23.0 91 240,.1 7 246 0.9 0.6
Me",?t.?6 - M 18 3006 22D 82 - - S8 20“ 306
Oct. 3 = Oct. 9 19  30.9 2205 77 3316 2 6.9 1.6 3¢5
Octe 10 = Dctes 16 20 30.8 2340 79 500 1 et 1e1 245
Octe 17 = 3cte 23 21 31.7 23,0 79 10.2 1 Selt 1.0 15
Octe 206 = lcte 30 22 297 2849 79 40,0 3 4e2 35 1.6
Oc‘b. 31 - .EOV. 6 23 30.‘& »)2.5 82 1.6 1 !“.8 1.3 202
OVe T = ‘ove 13 24 31e 22e% 73 T6e8 3 763 1.1 3.0

C‘»sn‘&d. » 2¢



Relutive Tct:l Number ¢f Hours cf Wind ¢raticn

hunidity roin  foiny betght speed nn/doy
(35) mv); days sunshine ka/hour
o 108
Ve 14 = Hov, 20 25 32.3 226 68 - - s Pyt 463 3.6
f?'iﬁ.-‘v. 621 - !JOV. 4?7 .&6 31.9 30.2- 66 - - 7.7 1.“ 309
fcVe 2B = Dace &4 27 31.0 23.4 67 Ced 1.0 9.0 8.4 4e7
Dece 5 =~ Dec. 11 28 327 19.3 61 - - 10.0 2elt J.8
Dec. 12 & lec, 18 29 31.3 1906 62 - - 6.? 7.1 502
Bec. 19 - DB@. 25 ” 30.9 23."4 65 - - 903 16.“ 8’1
Jan, 2 = Jan. 8 32 31¢5 21.5 59 - - 949 14.3 Te7
Jalie 9 - Jﬂno 16 33 32.3 2003 59 - - 1001 802 508
Jm. 16 - J&n. cz 34 3207 20.7 52 - - 1001 8.5 705
Jan, 23 - Jan, 29 3% 332 22.5 69 - - 9.9 10.8 6.8
Jare 30 - Feb, 5 36 34,6 21.7 55 - - 9.5 10.1 Te2
Febe 6 <~ Feb, 12 37 36.0 213 - - Fe I Se3 6.3
Feb. 13 - Feb. 19 36 35.9 21.3 62 - - 909 "’oo “07
Febe 20 = @b, 26 39 37.1 20.7 53 - - 1002 508 707




ArPLiRIx  IX

vates of Total rainfall Averapge intensity
cbservation in om in mm/br

Rl 2 3
16m6=81 67.2 2e8
17=6=81 43456 2005
1C=G-81 76 56135
1Jemt 3 1 21.84 0.91
20=bmB4 26,88 1.12
22=bw(1 115.9 ‘a3
235mbm3l 2061 Ce837
2ombmi3 ] Tle4 2e BT
Z 5yl 10,08 Oeis
2HmbmE 3346 1%
ST=6=81 442 0,18
2 T3] 31692 133
LS eq 117.6 e
11=8=231 9: 008 e 17
T (34 25e27 1.052
20w5m3Y 752 3¢13




AvrLiDIX  IIT
AUALYSXD ¥ VoRXoUD ILINV Lie FobaSTebs OB ERORIOL CH 0T IST108

Serizal Rafnfall Maxiona Maxicurn Maxlmum JSaximu 129 ¢
iCe in mm 5 minutes 15 minutes 30 minutes 60 ninutes (metric units)
intensity intensity intenszsity intensity
(mn/nr) (mi/br) (me/br) (o= /hr)
1 2 3 4 S 6
1. 296 A 75400 26,00 23e50 12.70 2632
e 37.30 43,20 1540 14485 13635 15635
Je L3456 6.:.00 28,60 19,50 1.60 306954
“ve 48423 35,60 16.80 B.00 550 51.12
De 2721 51460 17.20 12.00 740 13423
Ge 21.84 33.60 360 3460 {1e 20 Ge892
T 264883 66,00 32.80 21.00 Je60 36525
8. 7040 70.80 234,60 15.60 12.40 53.19
Te 45.52 80,40 26.80 1340 10.5C 2e32
10. 2010 7600 26,00 13.00 Je40 17577
1. 20490 72.0C 24400 10.50 7.7C 2152
1<e 50.50 114,00 38400 15600 12.50 60,09
13. 10.08 0,18 0.60 2+ 10 %30 2e537
14, 33460 07620 22440 16,20 10430 2640684
Toe 52408 54600 18,00 e 50 7.50 21.418

16, 2527 3240 10,50 ‘1o 40 10,20 9.971




MPUE LT . 1IXIXI (Contd.)

(metric units) (zedric units) (detric units) tanne27na. y d
7 8 9 10 11
e iT 3401 5.69 3834678 YOYAE
Je 11 491 T4 3554416 Je222
12.83 8523 a7 484613 13,148
13e D4 10,32 7.10 12904949 7.089
fetsl 3007 1683 ?%058!5 50024
0.738 0.738 0.861 2054 1644 10.483
15.17 Y o B ralht 4624515 5.053
17.73 11,72 e 3T 751292 16,896
1677 5438 b4e2o 4004082 7.510
549392 209396 20166 2304481 1.849
7417 3e 169 2430 27394007 354762
2003 10401 6458 527 145 34595
0,345 0e296 0.747 140,69 10.281
2482 Gelr32 4e09 397.088 54130
7139 Te T84 2o T 3366545 414010
3e323 2e8B332 34139 3074759 50821




vl BIX IV

“lean Squuares of Analyses of Variance Jor runcffl in 10‘3m& (trunsformed data)

Lates ¢f - . 9y g . , o '
cbservation 16=6=81 17=6=f1  1:=be3 1681 20=6=-81 22 =bmB31 23D 2limbw1
Scurce af

Block 2 0,007 0.0018 0,0150 0.0135  0.00007 ©.06165 De&2QT*" 0.0149
Tmi'}.tmen‘t 6 00 3301 s OQ 1 :588“ 0. 1!575*# 0. 23‘33“ 0. %57** 00 1863'5'% 00 3313’8% 00 1 1 70”
meror 12 0.,0024 C.,00087 0.01006 0,0044 00,0189 0.0318 00410 Qe O04LL
Eat@s Gf o g » e A b " Sr e

observation 25=bm3]  20mOmB81 27=G=81 ped2 oy £ BT L LY 1 1=58=31 133 20=8«81

Scurce df

Block 2 0.0566 0.,0391 Ce00Tha%®  0,0667 0.0766%* 0, 1256%# De.21260 0.0535%
Treatment 6 0,1055 0.1168* 00,1013 0,1304#% 0,1365%% 0,1635%» (e 20512# e 2103 %%
Egrrcr 12 0.0523 0.0362 0.0006 0.0015 00,0086 0.0037 060037 Ce 0028

# Significant at % per cent level
a% cirnificunt st 1 per cent level



“ean Squares of Analysis of Vurience for Scil loss in kg/ha (Transfcrmed dutz)

v

vates of

onsesvaticn 16=6=-81 17=6=81 16=6=31 1 mGmB1 20=0=81 22=Hmi 23whHe 1 L=l
source af
Dleck 2 0,001 0.0003 0.0101 0.1831 0.195.. 0303545 Q,2246%% 0, 1006%
Treztoent 6 0.,455087  (,0306n* 1.0%17#8%  0,3023% 06155 0, 75H678"  042915%*  0.953172%
Lyror 2 0.0006 0.0046 CeQu29 Q. 0782 0,070 Ce029:2 0.0176 0.3150
Lutes of 2 m6mB1  6mGmBl 27681 iaTeB1  4e=3=81  11=3e81  14=Be81  20=8=81
cbservaticn e S 2
Scurce af
Block 2  0,0882 0.350318%  ©,0002  0.1073*%  0,8714#% 1,23847a  1,8.87%% 1,0L50%e
Treatuent 6 0.1515 0. 155472  0,0723%% 0,0315%*  0,346:% 0,393282 (3,3206%* 0,78571#»
Errcr 12 0.0650 040305 0.0103 0.00085 0. 1006 0.0162 D« 0081 0.0512

i Signifi-ant at 5 per cent ievel

e

Sigadfic.nt ot 1 per cent level



ARLENDIZ VI

Mean Squares c¢f Anulyses ¢f Vardance for Total runcff, Tctul =oil loss and
Runcff «s percentuge of Total prainfall duripg the pericd ¢f observetion

sScurce azt
Totel runcff ducing  Totuel scil 1less in Runcff as percentuge
the pericd of kg/ha curing the cf totel rainfall
obse.vetion (mm) erdod of cbservation ducinz the periocd of
(Transformed data) Trancforsed dota) whggpvation
“luck 2 00,0083 Q. 148H % 18,8352
Treatment 6 Q0 145500 0e5309%% 172, 64725
Erpror 12 06 0026 0.0025% 4,7596




APCETBIR VI

Mean Squares of Analyses of variance fur availaole F loss (g/hoecn)

Lates ci s . .

observaticn 167681  17=6=81  18=6=81  19=6=81  20=6=81  22-6=81  23=6=81  24«6=82
Scurce  df 1 2 3 b4 3 6 7 8
Block e 62;8503** 2e 8417 234 4003# 112.6309% 6444T714% 2684 2362% 2905513 B.8831
Tre.tnent 6 Se 7131 TeSi:37 5458364 5643036 751065 16,7620 435,99.22% 12,1353
Brmer 12 563632 H¢3416 445579 257177 252053 Ce338 1284 3595 L4387
bates of s, ) by e i i -y lemid

cbservoticn 25mee31 2Hewl 2T =81 =3 e 3 T el 143 20=3=81
Scurce ¢ 9 10 11 1. 13 [} 15 16
2deck by, 444865 Le 25T e 3706 184954824 43,9280 154 2653 3:T171 115302
Treatuent 6 0.3576 57656 2068456 Be8376%* 7.2098 B¢ 9403 16,9637 T.9751
Lre.r 12 0.657: 267511 503291 17755 5el303 6. 00L 51415 Be 7460

# Sinificuant «t 9 per cent level
#  Ciomd lcunt ot 1 ger cent leveld



APPErNDIX VIIIX

ean Squares of Anolyses of Variance for avoilable K losc (g/ha.cn)

Lates cf - . : . : 5

c¢heervetion 16=5=81 17=6=81 18=6=81 20-0=-31 20=56-81 28~5=31 23wGmi 1 LY |

Swuree ar 1 2 3 4 5 6 7 8

Block 2 64331.758  2067.,0541 12617.57.26 11502.79% T75078.35 55762.479 0175233 93:7.60:60%

Trecticit 6 215971.627% 216081.,73 328:2.546 70321.668 2753560.56 448169,97 2434382,0 204773,729%

Error 12 32091.0377 85955129 23555.208 30215500 129324,39 4011938.32 8358161.08 845,.5672

Dates of = . ' - . o o ;

cbservetion 25mm1 20=Gm1 2T =ow8] 20=T=81 {pemitemi3 ] 11eeiimi3q 1 irmmiemi3 G 20=8«81

Scurece  ai 9 10 11 12 13 1 15 16

3lock 2 11863.751 297102, 457% 9263941093 142357 . 17#%163078.5% 141556,47 T<381.325% 59281.535

Treatnei.t 6 25406,118 23233533 3898992.5 254204.950 H2571.806 14166,05 502516035 4 168,66

Lrrer 12 13165.15 8137.805 427281%e6 110344,33 22106816 775906918 17321.259 16993,506
*

Lo

Significent at § per cent level
Significuent at 1 per ece:nt leval



APCEIDIN  IX

ean Squares of Analyses of Variance for runcff percentuges {Tranasformed data)
as af’ected Ly different treutuonts and dates of cbservaticn

vates O en  1676=B1  17-6=81  18=6=81  10=6=81  20=6=81  22=6m81  23-6w81  24-6-81
Scurce df
2 14.5285 7.3767  35.8857  61.0573 4303297 1209377  991.6485%% 32,9108+
6 355.,84619%% 330,5717%* 186,2798%* 414,5072#% 1036,6877*7182,4558  307.0267* 176.5694*#
12 6.0408 4,0581 11,5902 18,9604 46,4330 223,0134 82,6008  5.8900
Dates c¢f s .
cbservition ~ 2976=81  26=6=81  28=7=81  4=3-81 11=8=81  14=C=B1  20=8=81
Source di
2  47.5921 20,0266 2,2832 3446237%% 114,0817%% 147,6570%  34,3337%
6 159,9679%% 443.5810% 111,1630%* 46,69677* 227,7019#* 261,7770%* 167,0371##
12 13.9777 951111 63191 441965 12,4228 257553 6 1433

*»
*»n

Significunt at 5 per ceut level
Significunt at 1 per cent level



Jean Squares of Analysec o J Variusnce o

AFPPENDIY ¢

(iransférmed tc angles)

r retentive rainf.ll percentuge

2@:‘;;2& en | 16=6=51 1TmlmeB1  13=GmB] 1 mGmB1 0= w81  c2ebmBl 23=(m81  2hefeSt
Source aft

Block 2 1568329 2075843 35.29353 606 9830 5064502 235796 1075.2385%* 50,1714
Treatient 6 354,7643%% 47,7255 185054055 4144318040 1039,99378#111.234 2% 208,7976% 185,.978%
Brrer 12 60710 62.3321 11,4324 18,9686 46,6452 11,1307 81,0455 15,9578
e i =681  26=6m81  2Be7=B1  4=GeB1 11=8=81  1imB=B1  0=G=81

Scuree df

Bluck Py 477370 217555 2e2103 3345911 0# 09195 172.9076%  33,0666%

Treatrent G 159.73614% 443,2615% 111,3427%%  46.8178%% 146,547  234.6464#% 15.,55684%

Errr 12 14,0199 9263520 e 2579 5e1270 151. 168! 33.4127 Se 7204

»
ne

Significant at o
SGipgaificunt at 1

per cert level
per cent lovel



APCEIDIY. XX

lean Squares oI Analyses cf Vardsance for the pH ¢f runcif water

bates of L R ‘ .
Cbeervation  16=6=81  17=6=81  18=6a81  19+6=81  20=G=81  .3=Gm=81  23wbm81  2h4mb=81
Scurce ar
2 0.4471%2  Q4D42%*  0,4133%% 1.0133%2  Q,3200%* Q4472 0.5730%% 04547
6 0.,0674 0.0163 0.0107 0.0198 Q0242 0,02535% 0.,0082 0.0385
12 0.0293 0.0253 00055 00572 0e0223 0.0075 0.0501 0.0730
Dates ¢f 25mbmi3 ] L Bmbw31 2 T=6=81 28T w8 ] 11=58=81 1B 4 20=8=8%
cbseivetion
Scurce arg
2 0.5633%*%  0.4747#* Do iy wu 06 3776%% 0.3776%% (O, 6760# 0e2:33%n 0.4576%n
6 0.,0319 0.0160 00085 0.0149 0.0149 0.0065 0.,0098 | C.012C
12 00,0150 G.0136 0.0:221 0.,0103 060103 00038 C.C0B2 0,687

* gignificant at 5 per cent level
#n simificant at 1 per cert level




AFPE LT

ZIX

Hean Squares of Analyses of Variucnece fur electriccl conductarnce ¢f runcff water

(nicromhes/cnm)
Da’tﬁ.‘:‘s Cf - o o - ) k) Fod kR
hseprvation 16mbe 1 VLS N 18331 13=b=81 20=6=81 SR i 1 23«81 2imbmB Y
Scurce  df 1 3 4 5 6 7 8
Bluck 2 23,1837  174.6594%® 32,5019 83,9273% 13,1 15.0996" 16,5291 2ho2189"
Trestinent 6 16,4937 83,0104  11.:688 e 1078 284583 Je 3035 70,3641 2.69506
Lpeoy 12 58976 e 8323 104309 212071 11,3465 35642 2642643 35415
Dates of , " , ; ;
chgervotion 25-6-81 <6=b=B1 27=Gm3 28=T=81 L3-8 11 =g VismSm3 20mud1
Scurce az 9 10 11 12 13 14 15 16
Aloeek 2 23hThne e 2289 21,4983 T e2215% 14,7139 8268301 63,9508» §,1676
irroe 12 25e33 1,507"4154 13,3579 13.‘{5791 4o TOB2 C3e2245 -2’368 3¢1134

®  Significunt at 9 per cent leves
»#* gcignific.nt <t 1 per coit level



APCEDIY  XIIX
HMean Squares cf Analyses of Variance fur Scii aclsture storage (03) (0=15 cm)

At i 2=6=81 16=6=81  30mGm81  13=7=81  7=7=81  11=3=81  25e8e81  9=9=81

Scurce ag

2 1.8514 5e2922%%  1,8684%%  35,1525%% 02,3483 0,8501#*  0,6862% 0.6714nn

G GeFhAme  B,12L7%%  11.3057%%  14,855T*¢  4,8865%% 13,4317#% 5,38ub%w  6,5700%%

12 11703 0.6637 0.1718 0. 1936 0.10.3 0.1164 0o 1404 0.0643
obaerv-.ticn 23=5=81 T=10=81

Source azs

2 361 OByme Be 3TH0
& Se 365'6'M 25500430"“’
12 0,0004 2e 1764

* Simmificunt at [ per went level
a8 ciondicunt wt 1 per cent level



APLENDIY  YIV

ean Squores cf Analyses of Variance fur Scil molsture storoge (%) (15«30 em)

Dates of : - v . )
cuservotion  2vo=8l 16mGmB1  30=GmB81  13=T=81  27=7=81  11=5=81  :5=8=81  J=O=81

Suuree af

106270978 1,80035%% 15,4704 2,5936a% 3, 050088 G,0150% e 3160 2¢5901
9569008 4, ,1018%» C.0L05"* 14,3680%" 12,71218% 11, 463%" £, 9779%% 13,5801%+
12 0.8599 0.0473 0043465 0, 22680 0.0018 0.12066 043463 2e2471

&y N

Lates of

observ:aticn 2 S Jon3 ] 7=10-81

Scuree af

6 25.1868%= Be3153%
12  0.,0019 2+0305

* Significaent at 5 per cent level
#e cimificant at 1 per ceunt level



AFPLIIX

Mean Squares of Analvses of Voriance Jor Soil roisture

sterege (35) (30-45 cn)

ates of on 2a6mB1  16=6=81  30-6=81  13=7=81  27=7=81  11e3=81  25=8=81  J=i=81
Scurce ag
2 S.4613%% 2,261 5,31028  2,5321%  2,1617%  0,6655  0.4035  1.3264ne
6 10.8071%%  3.3604%%  7,9773%%  12.7555%% 817148  11.5601%%  B.5071#%  7,7537%
12 0.4614  0.0378  0.1020  0.343  0.0027  0.2473  0.B854  0,1368
ates of -
cbservution 25=1=01 ¢-10-31

Scurce af

-d
FES +1 TR V)

27,02000%  7,7519
1. 7077 246488

*

Significunt at 5 per cent level
&% Clendificunt at 1 per ceat level



ArBIET V1

Jean squares of dnalyses f Variance four height of toploca ot conthly intervals (enm)

Source af 30 days 61 duys 91 days 122 deys 153 duys 181 doys 212 day 246 cays
(at har-
vest)

bDlock P 26, TET2 2t 2034,8505%% 30,2968+ 1.:.8754%% 91,30:6 1020725  53.5.79 32623002

Trectient o 1o 3342 22 HEE5M TR, L6853, 2340%8 54,141 0.:e0018  T78.605% 111. 55620

Err.er 10 1 .M 4 025':‘}5 50’15302 De 5650 Site .)J??) 35 ‘Q) £35] 1306&3‘{‘ :‘108131

%
ta

Signidcant at 5 per cent ievel
Sigific:nt at 1 per cent level



APPEIDIN *VII

Mean Squares cf Analyses cof variance {cr Cancpy cdlaneter of tupicca at menthly
intervals (cr)

Source ar 30 days 61 days 91 duys

1.2 doys 153 days 181 days 212 deys 246 days

(at har-
vest)
Gleck P 87.305%% T3,3437%%  114,3800%% 356,1660%7 143,461 83,80932% T0.,8776%% 1950,65219¢
Tre.tient 5 3607’55*'» ’E‘c".6193M 21 07638§* 5/00968* 31 300’:‘33” 146750 11059&5 e 53e 1“93”
Error 10 263333 442783 0,3613 153,783 3¢5:55 11589 0.8301 e 2580
* Sigrificant at 5 puic cent level
a*u

Signiiicant at 1 per cent level



APPEIIDIN XVIII

fjean Squares (i Analyscs i Variance for functicnal lecves per plant at monthly
intesvals (tapicca)

Scurce ag 30 days 61 days 91 days 122 duys 153 duys 181 duyz 212 days %hg gzgs
a -
vest)
Plock 2 93.7222%%  132,160%% 103, 722%% 172,05558% 116,666 112,166%% 210,666%* 121 ,5%»
Trewtnent 5 1.5222 11.6% 203555  39,3559%% 4T7,73337* 56,9333%* 56,9333%% S50,266%
By o of 10 1.“555 Ze 566 307?22 245088 242000 gam 2.0000 11'%6

® Slignificont at 5 per cert level
s* Significunt at 1 per cont level



Al PRIDIN  NIX

lean Squares of Analyses of Variance for yieid .nd yleld attributes ¢f ta_.icca

HJumber of Huamber of

. . Length of ‘lcan girth 7Yield of vry welight  Hearvest
Scurce  df gﬁggggﬁive gggr;gggﬁﬂ/ tubers cf tubers fresh of tops index
= RS (em) (cm) tubers (ki/ha) (percentage

plant plant (kg/ha) converted

tc angles)

Block 2 4,T7222%%  22,T7222u% 28.6233 19.,9534% 10084535.7#*% 1545078.,02%*  §7,5783%»
Treatuent 5 349555 14,9888% 35, 7700%# 11113 11241489.,10%* 13.2920,766 1.4292
Erreer 10 442555 1.1888 93674 349162 765558,573 580214307 248378

® Significant at 5 per cent level
#%* GSimificant at 1 pcer cent level
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ASNTOACT

A fileld egperimert wis cunducted st the Instructicnal
tourn, Vellunikkugre during June 1981 to February 1982, t
study the elfect of various /groe-Techniques cn seil loss,
swrface runoff wd soil wedoture storage in hill sloepes,
The expeprinent wos cemducted with the nmoin cbjective cf
studving the efiect ¢. cuwpoo intercropping as weil as the
gifferent uethods of plunting of taoplocié on reducing scil snd

woter loegs in hill clopes,

The esperiment was ladd cut in Hendomised Block Design
with seven treatments .nd three replicotions, The treatments
connigter of (1) tapdose eline in pidges alcong the slupe,

(2) uncudtiveted bure Iulilow as o zontrel, (3) tepice: in
ricges wlong the slope with cowpea cs intercrop, (4) tapiocca

+n ridges acruss the slupe with cowpea as intercrcp,

(9) tupleoca .lene in nounds, (6) topioct w¢line in ridees across

the slope cnd (7) topdece ia meounds with cowpcea as intercrops,

The experiment was conducted in fieid runcff plots of
<He3 M 4 247 m sizZes The runoff from the field were coullected
glrectly intc woter proo! polyethene linea e rstheu tonks o nd
nevcures «Jters each coinfulle

Prem the experiment it is cbserved th.t totul ruinfell
wvas Letter correluated with runoff and suil luss followed by

averaze incensity.



Maximun runoff and -oil luss ocourred in plots with
topdcca zlene in ridges alung the slé* .

Ccwpes interercpping as well us tipiocae plunting in
rid es acrcss the :zlope were ef ective in reducin; soil and

weter lonses,

Tupioct alime in prldpes ulong the slope recorded tie
meximum logses of 4, P und K being 131.29 kg, 41.44 kg ond
124463 kg/ha respectively,

Maxdinun pete:tion cf pelinfall was reccrded by topicea

in ridges zercos the clope with cowpeo as intercrope

The pil 24 conduetivity of runcf? wate: were not

signilicuntly iniluenceu by different tre:stients,

Duprinz the dey perlods maxdoun gtoruge nd thereby
minirum depletion o molsture in 30«45 cm 5.1l layer were
recoepded by vncultivated bare fallow plot,

The treatnert with taploca alone in ridges across the
sloepe recorded grecites hel ht of plarts, more nuajer of
functional leuvus per plant, maximum length ¢f tubers and
highest yield £ tuber:,

The bicnetriec churacters 2 yieid of the intercr ppec
cuwpes wepenut clfectec by vopdcus cultivotion rothods of

tepioca.





