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1. INTROOUCT ION

:iOt, eroston fs the gr_test stngle menace

'acIng Indian agriculture. Its effoets ~re particularly

notIced tn areas w'/ere h1qh re'o'all Inten.tttes are.
It

exper'enced In short periods .nd where the terr~n,l fs

undulating.

Although no systemattc survey hal been carrfed

out In the country as • whole to determtne the extent of

eroston, scrne esttmates have been made by some authorlttes

which cl.rly Indfcat. Ct'... grwtty of the sttuatlon. In

the 'frst pI.., review It wet> observed that It.bout 200

mt 11 Ion acres of 1and were expeNd to the hazards of "It nd

or water er()stan and out 0' .r.. 8Ctuan y uncler cultivation

about 100 enl 11 ton acr•• are vulnerable to IlOf I eroston"

\Anon,I~S7). M8mOrla \1976) reported that according to

Mayada. no less thM 12] mt 11 ien acr•• 0' land In India

are tn the process of .tther sotl eroston or exhaustfcn

caused by prtmltive .-thOdl 0' farmtng.

It has been ••ttm.ed thet the lOIS of sot 1

through erosfon of arabi. 'and Is of tho order of 6000

mt 11 ton tonnes ill year wtth a total annual depletion 0'
nttrogen 0' the order 0' 2.5 IBt IUon tonnes valued

p ••1000 crore$ l shenot ,15#75). Q1 an average about 10,000

hectares ar. befng .ffected by erosfon every year
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Involvtng an average 101. of about Rs.500 lakhs

li\non. 1) 71 ).

sot 1 and weter are two valuabl. at ft I 0'

nature ",ht ch tnver'.' y decermine the 'arm tncO'18.

Loss of sotl or water meanl loss of '.rtt ltty whtch tn

turn fs r.flected in reduced ytelds. ConservatIon of

the. two vita' sourc.s wi 11 enable the farmar to

uti 1I Ie 811 the other productton 'actors at the hi gheat

levels, thus ensuring a continuous hi (}her level of

product Ion.

In Ker.'. tt hili been ••ttmated that nearly

15 lakh:) hectares are htQhly vulnerable to soil .rvston

hazards. Out of cht s only an ar•• of about 70,000

hectares has 10 far been conaerved under vartoul lof 1

conservation sen.,...... So the reme'ning 14.3 lakh:;

hectares require urgent sotl ccnservat ton measure. on •

tfme bound progrem~. (Ancn.l~~). According to an

.sttmate by 8alakrlshna Ptl1.t (1~7e) at I..st one third

to one hal' of 1~.66 lalch hectares ar. htghly wlnerabl.

to sot 1 .roston haaards. The need tor takt ng adequate

steps to prevent .rost on and to conserve the sot 1 t a

ther.tere of pGramount importance.

It t s no exaggeratton to say that about SO/

0' cultivation in Ker.la fa done on alo)es whfch tn most
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part. or the world would be conatdered unsuttable for

cult'vetfM. The worst 'orm 0' sofl .roston fs therefore

seen In this State. To IInderstand the ..rfoulness of

erosion It fs highl, neC8s.sary to have an idee ot the

11.-ft"~e 1and fn Kerala. Kere'. t. a narrow strip of land

lytn<J between the Arabfan ... and the Weatern ghat ••

The western ghat region hal an average hetqht 0' .bout

sec ft. but sane 0' fts peaks rt .. to more then 8000 't.
;\t no place the land Is more than 60 .fl., in width,

average betng about 35 Iftt I.,. Coastal planes are hardly

2 or 3 mt '.a in width except in certain backwater area.

where ft t. ,Ught1y broader. The land then rtses

abruptly towards the mountatn.withtn th4a df stance 0'
about 30 mil•• the land ,tse. to SOOO to 6000 'eet height.

The ratn'.11 I s very tMMtvy betng abcut qO to 120 fnches,

some aree. gettfng even •• much a. 200 *he. spread ewer

6 or 1 month. of the year (..trfl~S8). The land t. very

~Iating const sting of .teep hUI. and hi 11ecks wtth

deep vall.y. end ravine. cut crt. cro•• by' truunerebl •

•tr.... and rtYer••

Keral. t. ver, den..ly populated and the

avat lab1 e 18nd per capita t. only 0.30 acre whfch f. the

lowe.t tft Indt. (Oal.krtlhna Pfl1.tf'~18). Owing to the

increasing pressure of populat fm and the growing den8nd

for land. 8 very large part of this steep and undulating



land has been put under crops, .tthor pormc:rnent tree crops

or H8101181 cropt or both. iofJ ftae'f being lateritic

tn ortgtn has very ltttle binding matert.l. rhe sltuat'on

has b..., sttH agg'.,.ted by the cultivation of taploea

tn the hill slopes.

Tap1oc:a fs~ltfy.ted tn en ar.. 0' about 3.2~

1.kh~ heeteres end tt, productIon befng 5J.~ latch:; tonnes

(Remakrtshna Bhat,I~78). The loose lotI fs heeped into

amaH mounds or long ridges. Then rIdges and mounds er.

generally made 810ng ttHa slope bec.use It t. said to be

lesa laborlOJS to, :ake them along the $Iope than across

the slope. The 'and betwe.... ridge. or mounds ar. l.ft

bere without any kind of cOYer end thll encourages runo"

and sot 1 10$1. During heavy ratns a sublt.ntt.1 amount

of loose sot 1 that t s heaped up t s washed down. Under

such conditions I' the Umfteet land resource, ayet lable

.re not properly looked after end conserved with the help

of best known methOds, the consequence. would be very

..rfous 'or the agrlculturel ec:anany of the $t.t~.

Studtes revealed Chat by the adoption of proPer

aoronanfc practice. man can control sotl and water los.(,

to • great extent \A.ddf.l~60). The agronon11c practtce.

'or sot 1 and weter conscrvaClon have 'CAlr prtnctoal

objectives vtz. (1) preventton of loss at '.rtt ,. top

8011. ( 2) eonservat t on of mot acur. by sate cont rol and
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storage durfnQ~JOrtodl0' excess ratnf.' 1. {:3} The

reltoratlon and mafntenuce of ~Jt 1 terti 1tty <') Better

utll'.tion of lOtI ferttltty and molltur. 'Of' '.-creasIng

crGP production.

The eave cOJectl,,1 .r. IOUght to be achieved by

suftabl. agronantc practice. lIke c.cntour cultivation,

Itrlp cropping, crop rotation, cover croPping, tnc:reastnq

the organic matter content of lOti and application 0'
manur•• and 'erttllzers. Practices like Itrlp cropping

and rotation have only very IfOtt ted scope O..lr t 1;;159).

The engln.... lng practice. alone when appUed ,.t 1 to gtve

best resultl. Coabfnatfon 0' mec....ntcal and agronantc

practice••'ways 9'V. eDCouragfng results (Reddf,1960).

In our country too much empha.f. t s being pfa c:ed

on bundl as • rnaalur. to hold lOt 1 and water. Hwever.

su"lclent attentfon t. not given for fnerdsfn'} tn'f Itratton

of water bet...., these bundl. Bundtng .hould .'waYI be

supplenented with the best po.sfbl. agroncmtc practice.,

because bunds themselves do not ftnprove soil '.rtt 1ity and

wn.n used alone they tat 1 to hold the sot 1 edequetely

(Reddt,l960).fhe agrOlK':lafc practice. greatly tncr.... the

weter fntake ot the sot I between bunds and roduce the

amount of rafn that reaches the bundl.

Tapioca is an eiGht to ten months crop and t.

planted during the pertods or abundant ratntall etther

during June-July or september-OCtober In Ker.'.. The



fnfttal growth rate of the crop is c.anp8ratfvely slow

and f t gener.11 y tak.. 211 to :5 months to deYelop the fu 11

canopy. Further t tapioca t I plented at • spacing of 15 to

~o em. on both we,. l .."fng consfderable ar. unutt1 t sed

durfn'] the Mrly part of the c.rop growth. The heavy

r.fn'al1 coupled wtth f ..lt, "Chcdl of cultivation

results fn sewer. lOti 101. from the cultivated area

during the early pltrt of the crop growth.

Intercrolpfng Is a term that fs betng wtdely

~Ised by the egrtcuJ tural actenet sta tn recent year I. It

is a practice of tntenstYe use 0' hand to take two or more

crops sfmu1taneoully each ,ear. The 'yltem Involves

growIng together two or more apecte. 0' crop$ with the

....,.,tlon that the two IPOctes ewld explott the

envfrOl'\"I~t better than one. Intorcroppfng •• a method

of reducing loil loss we. augJe'te.d by Sho). ~!l. "975>

Groundnut was used .s an fntercrop to rest st sot 1 .roston

tly Lakstlntnarayana and Radd~ US72}. Thus it was felt

reason.bl e to teat the t ••fbi 1t ty of 'lroundnut fntercroppfny

in tapfoce In order to check the aofl lOIS durIng the ••rl1

part of the crop tJrowth whtch ., so prOYtd(~S Gdditlonal

'incar:e to the farmer. The present fnYeattg~tfon was

therefore conducted with the tol)cwfng fret" obJectives.

1. To assess the ."ects of vartous Agro-Teehnfques on

sot, loss and surf3C8 runoff.



7

2. To .Cud, Ce. ."eces of .,arious Agro-Tochnfques

on IUblOfl and aurfac:e sotl mo1sc ..... storages.

3. To .actmace the los. 0' nutrtenta through .roston

under varIous Agro-Technfquea.

't. To esttmate the Mlount of retent've rl]ln'811

during the period of crop grO'.4h under varIous

Agro-Technfques.

5. To .SMSS tnt') yield 0' taptcc. and groundnut

und(~r vartous Agro-Technfques.
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2. REVIEW OF LITERATuRE

A brief revtew of the research conducted on

ISOt 1 .rolfon iIftd the ef'ect 0' tntercropplng on sot I,

water and nutrient los... tl presented below.

2.1. sotl Erosion.

2.1.1. DefInition 0' .roston and runof'

~cc:ordtng to Bennet 093j) the Y8't ly

ace_t.r.ted process of 1011 remove1 brought about by

tuna" fnterference wfth the normal dt sequf ItbrttMn

between sot 1 but I df ng and sot 1 r.... l t. de.i gnated

•••ot 1 eroston. It can belt be deacrtbed as the theft

of lOt 1 by the natural element' and t s the removal 0'

soil ~rtlcle. efther stngly or tn mass (GOrt.,l~46).

Ell t son (1~47) de'ined 10' 1 .ro.ton •• the process 0'
detachment and transportat i on of lOt. material s by

.rosfYe agentl Yfz. wind or weter. AI agatnst lOt 1

'armetton lOtI wOlton t •• destructlye proc••••

£998r E. Foster (1948) defined runof' as .11

weter that drain fron the land .rea. b, IUrface chen".1.

Into which the water collects frOM overland 'Ia- or

subterranean pessages. Runof' I. therefore water

remainfng tran precipitatIon .fter losses fran evaporatfcn
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transpiration 8nd ...page Into grQUnd COlfer. Punoff

constitutes the lowest pert of the hydrologic cycle.

2.1.2. Factor. Influencing soil .rosion

It hel been menttoned by Hudson "~17) that

eroslen .rt te. frem lhe ."ects of rainfall on sotl

and I. determined by.

a) Erostvlty - ~Iftcally and solely.

property of ratnfa" which can be quantltattve',

evaluated as the potentIal capactty of rain to caus•

• roston under given circumstances.

b) £redlbllity - Specifically and solely.

property of the sof1 which can be quantltatlve'y

evaluated aa the vulnerabll f ty of the sotl to eros' on

under given cfrcl.Instanc•••

c:) ~1anaqement - A wi de term cover I ng 811

factor. dfrectly under man'. control such 8. choice of

land UIe, chotce 0' crop t method of crop product'on down

to detafl. 'Ike plant papulatIon and manuri.' practices

and

d) Landform - Which Includes the length and

steepness of slope and thefr sha:,. and uniformity of

shelle.
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2.1.2.1. Erostvtty

Ac:c:ord'ng to Neal (15138) the percentage of

runof' .ncr....d .a the r.'n'.11 tntenstty Increased,

but at • decr",'ng ,ate. It was alao found that the

sot 1 loss frem a saturated sot 1 Increased .a the 2.2

power of the r.'nfa" tntenatty. OUley (1939) reported

tnat ratn drops ar. respon.lble for sealtng the ..rface

whtch prevents Inftltratlon and storage 0' lOtI mo'lture.

When ratn drops hit the soil the, have a df aper stve

action {El1tson.1~7 , Mclntyre,lYS8 , Vadav, 1)61.}.

Free (1952) found that IPlash losses 'rom Glevated pan.

of bare soil wor. 50 to SO t t.~1 the runoff 10SMS.

He 'ound that the average soil 1018 per Inch of ratn

emounted fran 5 to 7 tons ner acre. Hudson (1~J57)

Itfg'Jl!stcd that ratn drop 'm:,act and splaS!lel wer$ the

major fact0rs rosponslble for the Infttatton of runo"

and so" loss. Accordtng to 6al1a' and Oeahpande (1960)

runof' and sot 1 loss In the saturated condit Ion 0' 1011

wore general 1y hI gher then those caused by rat ns 'ron

afr dry sotl. Udal fUn., Y.dav (1~1) calculated the

total energy of ratn droP' a. being equal to roughl,

100 H.P. on an acr. during a rafn'.11 rate of 0.1 .nc~

hr and 250 H.P. at a ratnfall rate of 2 IncheS/hr. Th.

latter torce f. suf'iclent enough to Utt ] Inches of
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top so" 'ay., to 8 helflht of J ',set % ttmes dur'ng

• pertod of one hour, ""tvalent to S11ll mtl tton 'oot
pounds of work. .... potnced out that thl s Iftt ~";ht be

1000 to 10,000 tfme. the kInetic energy of the aha"UII

......t. of runo" .-t.,. t ....e reaulea fran the $8I.,. stonn.

About ~5% 0' the so'l lOIs In erosten process I s due

to the raf ndrop. Spl • .., .rosf on t s responsible for

sheet eroston, puddle end 'ertillty .roaton. lyles

!! .!!.{ 1~69) found thet wind drfven retn considerably

Increased sot I losl. oa. and f.!eo ('914) found thet

splash erosion I a Increased wtth incr.aslng antecedent

motstur. condition under .-me c~tton. A$ too ttme

of e)Cposur. f. 'ncr.cued, the .plath losa tneroased

whfle rate of splash 101.s decr.sed very gradually_

Mutchler end Young (1975) ,eported that raindrop splash

was the "rfmary agent In sof' detach'nent and transport

frCJrl intcrr f '1 area... Manke et al. ( 1977) statod that--
tnter rf" eroston rates fncreased when (~':}rland 'low

f ncr... :Jed.

Ell f son \ 1~) ••ted that sPlash .rolfon

Increased 8. the 0.65 power of the ratn'aJJ rate. Ekern

and MUCkenhtrn \ 1~~7) reported ,tKlt tor 8 con.tant drq)

a i ze and t fme, the a'flount of I8nd transported ...

dIrectly proportfOf'Yl to the tntenltty 0' prectpfCatfon.
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MookerJee (1950) found that there was • high correlatton

between rafnfal1 intenstty and the amount of eroded sot I.

storm .rosfvlty Yarled exponentia'ly with rafnfall

tntensfty lEkern,1~S4 • Tamhane!£!!. 1~5~). txPQn8ntt.J

r.'attonshlp between ,atnt.l1 tntenatty and lOtI .roslon

we. observed by Temhene.lS. !!.09S9} and 8tsal \ t)i60).

F,e. (960) reported t_t the relatlonshtp between aplash

.reston losns for both ..nd lind sot 1 with energy yalue

tor r.'nt811 were ttJCJ)OflMtt.l and parabolic tYt:.... Rose

t 1960) obaerYed that the rate 0' so1' detactlnent per unt t

area was tnfluenced by the InCmentum than the kinettc: energy

of the .torPl per unft ar. and tfniG.

wtsc....,., (1:tSS) reported that canbtnatlon of

,aintall energy and quantft, of r.tnt.11 wes the tnapertant

varfable tn ."ectlng ~I'- .rolton. wtschmeter and

smith ('958) ~d. close relattonship betwoen ratn'al1

tntenstty and the total kinetic energy. wfschmef.r (I~S~)

found that the eroafon tnet_ t. the most precise Sln91 •

••timate of ratnfal' .ro.ton potential. Hfsctwneter (1~1a)

allo found that the re'attonshlp 0' IOU loss fran 8 'anew
plot to £1 values was Ifneer but tor the slope 0' the

regress'cn lfne tor any Mt of dete dependent on sotl

type and land slope. Hudaen (1971) reported fran hi s work

In Rhodesia that the cumulatfve kinetic energy of storfl".
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Qreater than one tnch/hr (K£)t.l) we. more slgnl'Icantly

correlated wtth sotl 10•• than £130 Index. Experiments

tn the tropics fndlcated • lower correlatIon coefficIent

between E'30 index and sot J 10s1 than wes obtafned for

the orf gina' experIments In U. ~.A (Ahmed and arecknor,

1'74). HoweYer, lal (1~76) reported 8 better correlation

with the product of total rafnfal1 wnount and peak storm

'ntensfty ,AIm} than .tther (1)0 or KE '>t 'ndfces.

Many 'tald eMPer'monts reve.led that correlatton

of sotl loss wIth -.cunt of r.tn in Inulvldual storms a.

welt a. with maximum 8mOUnt f.' ling fn 5, 15 or 30 minute

tnterva'. was poor. However, the product of ldnetfc

energy and n~xlmu. 30 mtnute Intenstty wes most

Ifgnf'te~ntly correlated 41th sotl 10SI \Wiac~nei.r

.IS..ll. 1:JS3). ~1IChmef.r'. (1)0 Index had SUbMquent 1,

been .xtenstvGI~ used In pred'ctfo9 soil loss. 011 !! !I
\ 1.;,167) reportod that the ra{nfall energy Will;» Unearly

roJioltcd to ratnfall auount. tte found tilat toI value

lilist1m.)tcd '11th 30 mInute maximum ratnfall fntensity_.

thE best corrolatfon with sot 1 .,Olton as canpercd to

5 • 15 or 60 mfnute fntens1t~ nroduct. Ragars!l!I

(1967) observed that the ~fnetfc energy of rainfall

calculatod frem ratnfall Intonsfty usIng the equation,

KE • 210.J + ~ log I (metre tonnes!he.em) was

satf sfactory.



The Importance of raindrop energy In IO"rnlno

the -.aunt of ,otl lOll under tal1C* cond~ttona ta well

doct.Inented (Ellt son,1952 , wi tctweler and smtth.1958 •

Young and w'.r_. 1913). Barnett (1958) found that

mextfU'l"l 60 minute Intenatty WIll CIOM', related to 80t 1

aroalen. De,.IS. !l.( 1~67) found that the UN of EIS .tn.

ha, be.. rec~ for Nt 1gf rt a. Ranbabu.lS.!l. ~ 1~~ )

found that for Dehr. OUR EI]O values were sfgnlflcantly

correlated wtth datly and monthly ,atnfal1 valu... But

the annual r.lnfan yalues were not significantly

correlated with annual E130 value.. However. Dangler and

swelfy O~75) observed that tor most sot 1 1fttl. or no

.rf),lon occured during the ft rat 30 minutes of the fl r st

Itorm even when the If.dated ratnf811 tnten,tty _. 6.4c:m/

hr. Sherma,!1!!. (1976) reported that frreapecttve of

the nature of ttl. crop, Splesh lOIse,' were better

correlated with kinetIc ""-OY of the storm than ft.

arost on h1dex.

2.1.2.2. Erodlbtltty

The dt 'f.ent .rolten of two sot I, under

af.ttar envtrc:nnent and i~n.gement condfttool f. attributed

to their Inherent sotl char.cterlsctc.. Thfs proPerty

of the sotl fa r.'erred to 8. sotl .rodibllfty.

Erod'btllty fnvolve. thOle sotl properties that .ffect

tn'fltratton rata. permeabtllty and the changes with time
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that occur In those sol' propertl•••nd others that

determine the .'fect s of dl sperslon, apl.shlng, abr••Ion

and tranaporttng torce. of ralnfaU and runo". Structure

and structural atabtl tt, are elo..1y related to this

sot, property, but are dt, '.rent to de, Ine t n such • way

that they provide a ""sure of .rodtbf Itty (L.l.1~77).

The various propertle. which .'fece detac:habl Itty and

tr.n~t.btlfty of sotl Involve pertlcle stae dlstrtbutlon,

organic matter content, presence of cerrentfng _tertals

1fke F. and AI ClCfdes, nature of cl.y ..fner.'s and balance

of cattons on the exchange cc.plu and propertle. which are

tt.ft..lves dependent on th... IUch •• permeabl I fty, sot I

structure and strength lLaI.l~77). He .'so pointed out

that sern. other propertl •• auch •• entrapped atr nay allO

be Important.

Middleton and Buoycos a. de.crtbed by Mehta !l.!l.
(1963) used dt .,.rston ratto a. a mea.". of soU

.rodlbility. wfachnefer .!t!!- (1~69) dev.'oped. lOll

eroctfbf Ifty moftO,Jr. baNd on sot, propert t.,. Studt es

conducted by Ronken. !1!.1.. (1;;.-74) Indtcated that pertfel.

sta. and the percentag_ 0' cftratebfcarbonate-d'thfonfte

(COB) extractabl. fe,AI and st were "gnlflcant prediction

paranet.r. of subsoil .rodtbt1lty on high c:18y IUbsoO$

studied. SUbsequent analyst s of subso. I data per .. yielded
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• prediction equation with a coe"lclent of d~.rmtnatfon

r 2• O.jS. singer!1.!!. (197") studted the r.'.tlve

.rodfbf 1fty of IUrf.c. 10' 1 ,0-1 scm> fr(J';:l 10 lot 1 serle,

and found tMt the obaerved .rodlbf It t1 0' the _fl ....

tn an order dl".rent fran the order predicted by the

w' schlieI .r .IS. !!. monograph. Two 10' 1. with hi gh

exchangeable IOdfun were much more erodIble than the

monograph pred'cated and two whfch had hi gh di thton' te

extrectabl. ,. content were les••rodlble than the

monograph predicted. Further .cucst•• tndlcated that

_changeable aodtl.P percentage, dtthlontte _tract.le

Fe and At were addlt'onal useful Indtce. In predicting

the erodfbf 1tty of those sofls. However. .ruc..act ....

and Lel ,1975> found that .rodlbtllty we. to vary dtrectly

wtth ..nd end fnversely with cIa, content. flow

cMraetart st te. If on' ft cant 1y In" uenc. the tranaportab' 1t t Y

(LaI,I>7]). s'ngh and Verma (1978) reported that runof'

and sot 1 101. Increased with Incr.... In the ftnenes. of

sot 1 texture. ,.....J1!l. (1~79) reported that the sol I

.rod.bfltty tactor K In the universe' sotl los. equatton

'or the sotl and cltmattc condittons of V.sad cane. out

to be O.05~2 tennea/he/untt of ratn'.11 f.ctor.

2.1.2.). MflnagetT;ent

The prtncfpl •• are ..11 known •• they are the

ume for all <:1 imattc zone.. The fmportance of mulch or
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crop CCMlr, the need for controlled flow of lurface _ter,

the assoctattan between .fftct....t farming and good erosfen

control etc. need due consIderation (Hud..,.1976). t1OWeYer.

because of gr..ter .rostvlty of the clt_te In the hlMatd

tropics the _tncenance 0' • c~.r ewer the lOt I ........

greater tq)Ol'tenc8 U"ctlCft, 1>77)

laYer (1~1) cl.slt,ted the major ."ectl of

vegetaeten on runof' and erolfon tnto 5 dtstlnct categort.s.

They .r. (1) tnterceptlon of ratn'.11 by vegetative cOYer

(2) decr••fng the velocity and cutting actIon of runof'

water (3) root ."ect In tncr...Ing granulatlen and

porosfty (~) bIological actlvltl.s aaaoctated wtth

vegetattve growth and thetr tnfluence on 1011 poroltty

and (5) transportae I en 0' WIIter leadt"o to aubsequent

drying out of the soil.

£11 I son (19"7) reported that the sol I detachftent

hazard was tnversely proportIonal to the r.llitance 'actor

of surface cover. and mulches In reductng runoff velocity.

The bast. of sot I and water cons.rvatfon t. the cover that

protect. land frem the direct IMpact of raindropi and runoff

water (Speer.1~O). He 81so potnted out that the protecttve

cover can to a qr••t extent be a by..producC of a crop

production progranme thet resultl fn conslltently ht gh

ylelda of gratn and of I ..ed. crops. Udat ~r Yadev
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(1~61) reported that the secret of pr.v.nttn~ .roston

fs to remove the erMf'')y of ratn drcrrls by vel1etatlve shteld.

Adams ~1966) reported tt_t surface cover 0' Itraw reduced

runof' and .sHntfally .1tmin.ted .rolfon. ::>fn-;1or and

John 8aCkard (15:78) reported t~14.t runo'f yolume .5

.tgnt,tcantly reduced by high mulCh cover levets whic:h

protected the soU 'ran ...Ung and helpod to n'l4tintafn

high tnffleration rate.

Mulchfng fs an e'fectlve meen to protect the

sof 1 sur'ace fran sealfng under the tmpect of ratn drops

(H.rrold.1~47 • ~l1.r and £Yans.l~54). Mc:A1tster

t 1Si51) reported that due to mulch farmtnl] there would be

reduced damage fran wind or water eroston.Mannerlng

and MOyer (1963) reported that mulch a,)pl feat ton 0' 1,2

iJnd 4 tonnes ''ier acr. maintained Ye'" high fn,t Itrat ton

resulting tn essentially no .roston. Taylor,!1!i.

t 1,6"') found that • mu' ch 0' corn stover and barn yard

.-nure gave excellent control of lOi 1 and wete, losses

'ran corn .'ter corn en • s'eeply 810plng deep loose

sol I. VasudeWfah .IS. !l. t '~5) reported tNat both runo"

and sot, 10•• 'ran grafn crops ...ned to De most I,

dependent on sofl condttlon where •• that 'ran gras••

seemed to be directly fn'1uenced by the raln'.Il.

wfSChmet.r (1~66) found that t..,rfNed lOti and crop

management reduced average plot runoff by about ~ por cent.
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........rtng ss. !l.(19(6) reported that the surface mulch

which cCNered more than 95% of the lOt 1 surf.ce had

strtking .f'ect on both t"'fltration and ~11 loss. ~fl

10•• wa. reduced to aero when .craw mulch wal appHed at
.,

2.0 tona/acr. on • deep peevtoul sofl wtth 5 per cent

slope ,smtth,l968). Lyle.!S..!l. \ 197") fnd'cated that

soil detactment decr....d with tncreased MOUnts of mulch

cewer. Harrold and Edward. (t~7") observed that ....1c:h

0' about 0.5 ton p.. acr. on the .,rfacti of the no-t t 11 ed

.y.tem we••"ecttve fn reducing eroaton. Megahan (1979)

.ated that .rosion __a reduced on an average of 7S~l,

by atraw mulching.

Slfttth (19't6) reported that crop CCNer des'pates the

...roy of 'all fng ratn drop. and develcp • lOt 1 coneUtton

that wtll r ••tat .roaton. He cla.si,ted crops tnto two

groups vta••ro.ton r.atatlng and ero.ton permtting.

Martson (952) ccncluded that the -.aunt 0' ground cover

I. the most tmportant vartabl. tnfluendng runoff end

eroaton under noner.'. condItions. tUlson (1957) concluded

thet ground cowr 'I almost enttrely responsible for

reducing runoff and erolton 'rem grassed area. and the

....."eet can be achieved by any cover such as a ..rface

mulch, dense mafaa croP' or a qood .rly gre.., ,,-.nur. crop.

He suggested that the ."ect of ground cover t. ;:>rtmart 1.,

to dt.sipate ratn drop energy. Natural cover. and gressel
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wer. 'ound to be ."ective fn c:hackfng IOfl .rolton

l Gupta !l!!.. 1'" • ValUdevat.h a!l. 15165).

Vasuctewfah .t1 JJ.. (1)>65) concluded that -.eng the four

culttvated crop. trtad vfa.gore PtIdd,. u,td.mat.le and

peanut, peanut recorded tbe IC*feSC runo" and soU losl.

Gur.1stngh et al. t 1~'1-) reported that groundnut-- .

gave mtnfnun water 10•• and the f.1lew gave the maximum.,
weter 10... They have attributed the ....on that tt'e

'allow provide no cc:Ner and hence no obatruccton to tho

'low of water and ther.fore ,afnfal1 received t. I"...t as

runof'. ;""_ter CMnOt '1011 through groundnut ...t 1'I and

there Is 110I'8 ct_ for absorption 0' water tn the lOt 1

.s • result or which there t. less wetor 10.1. Aoafn.

sot I Joss weI NXtnun under fallow stnce It does not

provIde protectIon agatnat 'al Hng ralndropa. They have

concluded that groundnut wea the beac, stnee It recorded

the mfnt.... lOt I and weter 10..... HoweVe't work

conducted by Batt..r and Reo OSf6~) r •••,ed that CfNP

WII. the belt ror controlling eroaton. Among the Ih,

cropptng petternwt z. _jra, mung, Icodra, tursundhla jower

and bldf tobeco and t-..o cover treotments trted b, Yerrr•

.IS. !l.<1968) cover treeCmenta y.olcMd mfntA'U'ft runo" and

sot 1 loss wht I. crcpptnr; patterns gave sot 1 10•• values

l.s. than 7.5 tcnnes/ha.per ,earwtth the exceptIon ot

bldt t..co whtCh gave btgher values in the same y.r.



sot I 10•• under bldl tobKo could be reduced by cover

cttn-gr.en manuring wtth aennhemP and the yIeld of tabaco

wes also Incr... by 16.7%. It was ,eccmhended that

bid' tobaco should tnvartllbly be green manured to reduce

eroaton and obtain htgher yields. Crops putting on the

mexfmum growth during the monsoon indicate ,telds

negat'vel, correlated with runoff and lOtI loss. MI,ra

!1!l. (1%5#) devised soil conservatfon methods for

eroatlng IUCh conditions that more rafn water would be

_sorbed and preserved tnto the sot 1, sur'ace runo"

would be minimised and excessive runo" would 'low at a

harmle.a apeed. The best reault••re .chleved If the land

we. kept covered under Ye~t.tton. Hudson (1971) suggested

thllt lOt I erosion t s proportfonal to the 'r.ctton 0' sotl

surface exposed to direct r.lndroP Impect. SUraj 8han

end HI sre (1~11) reported that cultivation of erreet

groundnut varfety A.K.K-2" In rowl of "5 J( 60 cm.apftrt

COI1s'cterab', reduced sofl .roston 101ses. sot 1 los...

were further reduced by strip cro:lplng with pe..-nent

grassel and by application of IIIJlch .fter harvesting

g'roundnut. Among the dlff.rent crop. trfed by Sho1.

s!l- (1975) runof' and sof 1 10•• were hi ghest under

matze and lowest under .c-1.ttrac9!'!OIe sugge.ting that

matze on Ilopes should be tnterc:ropped wtth • le9'6'18_

Meyer .IS.!l. (1)75) reported that dnopy to dt ssfpCe ratn

drop Impact energy decr....d rf 11 eroston to less than

that wlt.hout C8nq)y cover and ."ectlvel, eUmtnated tnter



rtll .rosten. Shwn1a.l1 ti- (1976) r.'ated .torm eMrgy

dl.stpated to the crop canopy and there was • high poatttv.

correlatton between IPlash .ro.fon and .f'ectlve .t~

energy~ on be,. plota. He termed the tractton of

klneclc energy of rafn'811 dl ••lpated by a crcp during

its growth perIod a. crq» protection 'actor and It can

lerve a. a r.Habl. index of the crop" capactty to protect

lOt 1 agetnsc spl.sh ero.ton. Vln ME and £.!.J!DyJ

.e.1!r! groundnut mixture were most .'fectlve In checkfng

spla'" ero.ton. Bhardwlaj.lS. !l.t 1~78) observed a definite

reduction en sotl end water 10.... by incr••sing tnter

row spaelng 'ron ~5 to ~Ocm end deer..slng the '"tYo. rOil

spacing from 40 to 2Oc:m In matne Tholr _ta Indtcated

that plant geanetry could help In reducing sotl and -.ter

10sse. 'ran agricultural fields. Lang \ 1~7~) observed thet

ground cover was found to e"ect both the occurance and

_gnltude of runoff. Increased amounts of cover resulted

In curvt linear deer.... tn the average frequency of runo".

storm runoff yield, event depth end total average annuel

rtJn of'. 7SX ground cover Will found to be critical abave

which runo" 'nt:roased rapidly.

Logan 0960.) der twd the fo11 r.wf n'] cone:1u., ons

from his work In Australta. (I) Runoff In cro~ped land

Is consfderably gr.-ce, Chan that where the land t. used

for graz'ng_ (2) StandIng wheet ts not effective in
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reduc'ng runo", but stubbl. t. very .f'ect've. (3)

Antecedent mot sture Md percentage of covor are the most

important 'actors tnfluenctng runoff 'rOS' crop and pasture.

SUbsequent I,. Logen (1~,*) reponed the 'ol1owfng r••ults.

(1) Ttie lot 1 los. 'ron cro:>:.>ed land hes been far tn excess

of that from grutno land. It has been roughly 30 ttme.

t .t trf7ll land not e~Jlt tvated at 811 and 6 or 1 tim••

tttat fro-:" land 'allowed end swn to lucerne. (2) The

'allow l.nd glYe the hfghest sofl 10sa. (]) There were

hi qh eroston "(111 cropped land. before the c.rop ~1aYe

su"icient protacttM. (4) Erosfoo predt spose. to further

.roston. (5) The 8mOUnt of hftavy ratns (more than one

fnch/hr) end eMount of cover play. large part fn determfn'ng

the .r'ousness of soil loss. (6) As the amOl.mt of runo'f

governs to 0 '.r'18 degree the emount of sof 1 loss, the

factor whtch tncrease. the runo" ""11 .1 so lnerease lOt'

loss.

Battew.r and r,80 ~ 1~6f1) observed thet the crop

protectton 'actor velues were high tn the 'nftfa' stages

due to poor cover. Aa vegetative ccver tncreased C-'ac.tor

values deere••ed and sot 1 loss we_ reduced. 'dalktnson

\1~15) whf1e .)(pOrtl~;.nttn:J with cewpee found that::he

,actual sot 1 loss was greater than the pred1etem sot 1 1o••

by the universal IIOt 1 los. equatton In the carty part of



the season end much 1••s dur'ng the crop maturIty. Thus

cropp'ng man8gement factor const.tad of • ~aap'ex1cy of

canpon8ftts which ..rt Yarted danfnance on soil erolton

durfnq the ...son. Nema!£!l. (1~18) reported that the

crop management faecor for mung. groundnut .nel cOtlP88

wer.O.465. 0.374 and 0.'17 respect'vely.

Bennet \ 1939) reported that contour ct Iled

sorghum plot. 08'" an averuq. gr.'n yIeld of 5~~ Ib/acr.

8S agafnst an ."rage of 461 1oJ_cr. on atrat <J11t row

tilled fteld~h In another experfrHertt Gupta!l!.l. (1~63)

reported that max'rnwll water 10•• oc:cured under bar. '811QW

plots where as mllXtmull sotl 10151 occured undor bare

ploughed plots In a ~" s'opy "clJ. ~u'tfvated 'allow

gave tho maxfrlll.l1l runo" and so11 loss (Gurmel :i1ngh ~t ti.
1~~67b). Agarwal and Jndir. Patf stnuh (1970) rovealed

that cult'vatton 0' cane on conteur can $'-ave 23.6 inches

0' rainfall and 21.32 tenne. of sot 1 frail moderately slopy

".Ids lucceptfble to .roston. Yield of cane planted on

contour trenches followed by ••rthlng durtng rain ""'.

fncreased to the elCtentof about 27\·~. Rao and sat yenaray.na

(1972) f~jnd that reststance of sotl incr~a$Cd with

canpactfon as • d'rect tinear function. Gupta!l!l..

(1975) rePOrted that for potato-potatc combination grown

under up and down cultlv.tfon on 2St~ sloPe, crop:,'ng



manegecent and ..porting conservatIon practIce factors

.ftect1"9 runoff end lOt 1 loss were 0.563 and O._Of)

r ••pectlvely ,ewallng that the potato-potato up and down

N~thod of cultlvatton did not control sotl loss. John M.

Tranble (1:-75) reported that Increased roughness In

mlcrotopoqraphy provided additIonal detentIon storage

resulting In deereaMel ,unoff When compared to the control.

Slgnltteent Incr.8sel In runoff ver. a,.soctated wtth bar.

sot 1. Crown cover end erolt on ..,.....,t wer. st gn' 'fcant

In reduc t ng runof'. MYHer .t!. !l.(1978) 'ound that mMn

raCe of tnftltratlon we. leweat tor no ttll stt•• resulting

In highest mean runoff vol.... Although meen Mdlment

concentratIon tn runo" .1 lowest tor no tUl sttes In

May, greatest 10ssos 0' sedtt1eftt occured at the.. stt••

due to the hI gher runo" voh".... Greatest sedIment

101. during July occured at COI1\.nt tonally tf lIed sttel

due to ht gher Mdllflent concentratIon and reduced

fnflltratlon ,at.' re'atlve to tho.. during Hay. Khybrt,

.I1!l. '1"788) reported tNt scrIp tf Ilage reduced sotl

loss fron 52 tcnnel!ha to Ito tannes/he.

wt 11 fam... and Ktng,le, (1St7") reponed that

eulttvatton across slope decreased runoff and erosfon and

tt also Increaled the yield 0' .tze and oats In the two

year rotation. However, work eonducCed by James !!. !l.



\ 1'St78) revealed thaI "ward gradtene of bench t.rrece.

gave Ie•• runof' and lOt 1 los. Chen the outwerd gradient

or bench terrace. for potato crop. The e'fect 0'
dIrection of cu't'Yetton on bench terrac•• did not ahow

marked re.,lt to warrant My conclusion. 8ortlM.IS.!l.

(1978) reported tMt rIdge••ro...lope considerably

reduced the rUf\f/llM and aot 1 lOll over 'la, IQIItng In

tobeco and cotton.

2.1.2.4. Land fona

Cook (1 Sl36) repctrted that 8mCI'1g the landform••

degr.. and length of sloPe wer. Important control Ung

wrtabl•• of .eer .ro.fen prOC4ts.. ttcwever .....1( 1:;;)8)

reported that the percentage or 110::- had no apparent

.'fect on tho ;H,rCMtage ot runof' for sloP.s above CM

PW«:ent. SoU losses fran a ..tur.ted soi 1 tncreased

a. the 0.1 powur of ehe slope. HaChemlltfc.al1y the

relatlen 'S fcC ~ where E f I eroafon. S the slope and

'a' an exponent. Zingg (1~fM» ."'yled the results of

laboratory and 'teld experiments and found a value for

'a' a. 1."9. It .... stated that doub1 tng the degr.. of

8lope Increasod the total sot 1 loss In runoff by 2.61

time.. Doubling the horlzonta' length of slope tncr..sed

the total sot 1 los1 In runof' by 3.0) tfs;:es. Incr...tng

the degr.. of slope 'ncreased the total runoff. ~'\ulgrave



( 1~1t7) used .=.1.35 tn tho slope practice equettcn.

However, wt sc....,., (1966) observed tNt under norma1

field conditions runoff fran row crops averaged a 10:'

tncr.... for eaCh ..sdtttonel per cent slope. He observed

that the relattonahtp between runoff and slope was found

to be logarttl'l'fttc. ....daon (1977) reported that erosion

genera" y fncr.sed .-penentfany wtth tncr.... In slope,

the exponent f« tropical sofls approeched 2 though ft

ha. been reported to va,y between 1.3 and 2.1. Len>~h

of slope has a .Imflar ."ect on sotl 10•• as degree of

sI0;)8. The buUd up of the anount of aurfaee runoff, fts

velocIty and depth on longer sl~. 'nereased .rol'a"

ha.ard. Howewr, the relattonlhfp between slope lenQth

and .rosfon t. GCIIlPlfcated by t" IMp. of the sloPe,,,'z.

whet her convex, concave. c:cmp1_ or ,egu,., • He found

that In the ce. of Irregul., slcpes, ft t s the Iteepest

sectfM of sloPe whICh may donfnete the erosten.

2.1.]. unlversa' lOtI 1051 equation

Development of equations and ,elattcnlhtpa as an

.,d to calculat'on of fleld sotl 10•• has been attempted

by many (1Inq9.1940, smfth.l~I, smtth and Whttt.l~7).

The ,el.t1onshtPI developed were meinl)' for tocal UN.

There have been e"orts to develop an equation or ••Ylt_

thet could be 8ppl ted unfver..l1, wheM".' ,atn'.11 caused



If 9ni 'tcant sheet and rf II era,. on. Mulgrave (1 !1lt7) made

an ."ort to r...I.,.,. the fectors for better ••mfnetfon

of ~tl 101' by using the sotl loss da,a collected by

varioul r rch .attona tn U.S.A upto 1~. wtae.......r

(1959) -Jor contribution to the predtCllon of soil

los. by hi s studte. on rafntall ..o.ton ind. and evaluation

0' crop menag.-n.,t factor. In 1961 he came out wtth the

unlversa' sot 1 10•• equation \Anon.l~61}..

Numertcal ass.s.."t 0' sot, 1o•• by weter under

• particular ma....g6'ent practice can be achieved wltt~ the

help 0' untve,sal sot I 10•• equation .. delCrtbed by

wl .....t.r end smith (1~S). It ta defined a.

A • ~KL~CP where)

A • CODPUted sofl loss per unit arM.

R • Rafnfal1 'actor, the number of .rosten tndex

Llnf t s t n a n,~rm.e I year t. raf"'al1. The .rost on f"dex f s •

measure of ero.'ve force of soccf'·tc ,atn,.1 J.

K • ~Il erodIbility factor fl the .rosfon rate

per un't 0' .ro.ton Index for a specific: sotl In cultlyated

ccnttnuou. 'aile- on a ~); slope of 72.'ft long.

L • The slope length 'actor f I tho retto of the sotl

10•• from fteld sloPe length to that frCXl~ 8 72.6ft 1enoth

on the pme sotl type and o,~fent.



s • slope gradIent factor t. the ratto of the

sot J 10•• from the 'fel d gradient to chat frern • ~>~ slope.

C • crooptng maMgement factor f. the ratto of

the 80'1 10$' from a fteld wfth specl,ted croppIng and

man.gerr.ent to thee 'rom the f8110w condltton on which the

factor K t. evaluated.

P • Eroston control practice factor f s the rat to

of the sot I loss wtth the apectffc practice to thee with

stratght row farmIng uP 8nd down the slope.

The science of aot 1 conservation NS advanced

much wtth the Introduction of tho universal soil Jos.

equatfon. '.!ilJkfnson (t~75) su~;Je.ted th.at • non canopy

factor hed to be tntrodu<:od in .Jdttton to the sotl exposur.

factor to adequately sub.tltute for the croppIng mane~t

'ector In e,-.. untveraal lOil 10':>' equation.

2.1.4. Nutrtent 10s.1 through .roston

Eroded lOt 1••r. rtcher then the ort gtna1 sot I

In , ...." of nutrtent. (Hfddlecon .11!!. 1~)4. Roger.,

Igltl). 6Clbko (1,1t3) durtno htl studt.s en los1 of nutrIents

by .rolton observed thet the 10.....r. consfderabl. and

'n scrne cases exceeded the annual crop ramovel. Erostal

t s found to be a select'ye procesa wh1ch decr.... lOt 1

ferttlity ($t.l1fng,I~51. Me...y and J8ckson,l~52 I
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Staltenb.rg and Whtte.19S3). fJOel J1!!. (1968) found

that nutrient 10.... tn general were tncreased on steeper

and longer alcpe. but the c:oncentr8tton of nutrtents in

the runoff t s thereby decreased. Bonde.l1!l. {15t7~)

reported that ridges across the .Iope considerably reduced

nitrogen losses by 5C.5)~< and 4S.ft~ over flat sowing In

t obaeco and cot ton r.speee t vet y.

MeChantca I compost t ton 0' eroded sediment.

Eroded sot 1s .r. rtcher than the ort glnal sotl

tn retpeet of colloidal cIa., (Middleton .It!!. 1~34,

Rogers.1941). Tarnhane 11!!. (1959) whf 1. ltudy1nq the

'ntensfty of ratn'.,1 on IIOfl lOll and runof' dJ.rved tr..t

lof 1 lost fn runo" t. much more clayey as canpared to the

orIginal so11 and that cIa., and stlc were the It'IIfn constft

uent. carrted away by rt.l1Ot, water. Alberta!1 !l.( 1~77)

found t"t the tnter rt 11 .ro,lon produced aggregat., that

were considerably wl1811.,. than tho.. pro*lc:ed by rt 11

eroston. ()'Ily 13'''' of the tnter rtl1 aggregate• .ere larger

than O.5mil wht 1. )6% of the rt 11 aggregat•• vera larger .

than O.5nm. Added rt 11 'low to the top of the plot at ra,e.

ranging frCR It to 6Okg/mtnute hild little .ffect on the size

distribution 0' rill aggregates.

2.2. Intercrop~tng .s a practice to restst .roston

Mtrchandant (1~59) reported that blackgram was IJsed



.s an 'nterer. In o.oder Val loy .rea to reduce sot I 10al.

In another upertmenc Jatn and Jatn (1;i71) reported the

beneflcta' ."ect. of CCWP" a. an tntercrop with matle

tn reductng 10•• of lOtI, weter,nftrogtm and phosphorus

In Udatpur. Groundnut ... emsfdered as • sot 1 con .rylng

crop stnce It provtded • good canopy CClYer In short periods.

lekst.tMr.,.". and Reddy (1S'72) reported that groundnut

helped to cover the 1011 and prevent runott fn slopel

Wh.. grown with shallow rooted and low water requtrlng

crtpl • tke Jower or beJr.. anola.l1!!. (1~75) suggested

that ,...tetze en the contour should be tntercropped "11th.

'egume to reduce runof' and $Ofl loss.

2.'. Intercropptng fn cas..ya.

The pract t ce of f ntereroPpl n(} t n ca••ya hal been

reported tram BrazIl a...rly 8' 19J5. stngh !!!!.'1~~)

reported that the tuber yield of tapioca wal not lnueh

a"ected by growing legLD81 like grounc:tnut and cowpea ••

f ftt ercrop't but on t he ather hand gave an addt t f oneI t ncO"'••

_tl (1:::J7S) reviewed t .... Intercropplng practtce with

tapioca fn Indonesia and noted the Intercrop;ltnq was

protttable than monocultur•• Kat,•• and Dutt. tl~76) found

that growtng of qroundnut end cowpea fn between tapioca

row, dfd not .ffect the normal y181 d 0' the matn crop and

wes found to be very profitable. stntuprama (1 ';;76) reported



the practice of tn'ereropptng In tapioca tn That land

end found ft proftCable w'thout .ffecting the grQlth

end yfeld of the _tn crop. MOhenkt.l'B8r (1;;,78) obta'ned.
best result. with peanut •• tntercrop tn ca••ya glvfng

25)1; more .urn than cassava monocultur••

seYer.' worker. haVe reported the benefiel.l

and harmful .ffect. of InCerc:ropptng In cassava. Singh

and MandaI (1968) noted that growIng groundnut a, Inter

crop tn eall8Ya dId not -..bltantt.,l, .'fect t .... growth

and yield of the letter, but en tM contrary provtded

addItional gross Income of RI.l' SO/he. several workers

found that groundnut grown with cassava dtd not affect

the latter much (Stngh !&!l. 1~6~ • Stngh and Mandai,

1970 and Kat,.' and OUtta, 1976). Singh J'!l. lt~'~)

reported that groundnut and C~ a. tntercrops wi th

tapioca enriched the sot I 'ertt 1fty by adding nItrogen

through the crganfc matter added to the lOt 1. 'r~ the

Incore !)Oint of view groundnut WI found to be a RIOr.

profttabl. tntercrop for ca.sava lStngh!!.!l.1969).

Contra,y to this, leYera' workers heYe reported

that growth and yteld of tapioca wes reduced considerably

when fntercropped with crops fncluding groundnut \Anon

1~60 ,ThemburaJ and MUthukrfshnan,1976). st_flarly.
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Hohankumar 8nd Hrt Ihf (1973) reported • af gnt ,tcant

reduction In the tuber ,ield of taptoca by tntercroppfnQ

wfth groundnut. aut In thefr tr'al tM groundnut

tntercropped 'felda recorded the mextmum returns which

we. atgnt'fcently IUpertor to all other crops trted.





). MATERIAl.S AND METHODS

A ff.' d experiment 1l1lis conducted at the

Inatructtonal 'arm, Vel 'anlkkara to study the .ffects of

various agro-technfques on sot, 10sl...face r~'f and

sot 1 mot sture storage tn hIlI slOPeS.

MaterIa's.

3.).1. Sfte end sot,

The Instructional Farm. V.l1.,tkkara t I

situated at 10· 32"" 'attitude and 7'-10" longitude at

an altItude of 22.25 metr.s.

The sot 1 of the experImental.,... f. deep,

well dr.tned, moder.e., acfdlc, aandy clay IC*ft of

'.terltlc orfgfn and 'afrly rtch In organic metter. The

area haYfng • uniform 110Pe of IS.)2':¥' facing northealt

was ..Iected for layfng out the experfrrl8ftt. The physIcal

and chemIcal c:haraet.,.t sttes of the lOt 1 prof. 1••r.

gfven below.

o to 20 em.

'har!Ct.er.

- Colour dark raddf sh brown \ 5Yr3/4 ),

crumb .ructure. sandy loem, non



c.
catareou., well dratned, abundent root.,

orw.l, 'ew, df"used boundary.

20 to ItO em - COlour reddtlh brown (5Yr ../It>. non

calcareou., well dr.fned, 'ew rootl

coner. t on. of dt_et.r upto !inn pr• ...,t.
pertl.ll, ...thered granftlc boulders 0'
diff.rent Ita•• pr.sent, no dt Itinct

boundary.

"0 to 60 em - Colour ,.Ilowtsh red (5Yr 4/6), sandy 1~,

c:rwab .tructur., ncncalcareoul, woll

dra'ned, few roots, grevels of dt...ter upto

~ pr• .-nt, partta11y weathered grantttc

boulders of dlf'erent st a•• pr•••nt ,dt "used

boundary.

60 to 80 em - Colour 1Ight r.ddt ah brown (SYr 6/4), sandy

10M1, c~ non calcareou.....r.t.I'

dratned, 'ew root., very 'ew concretton.,

boulder. a. fn the prevfoul I.y.r, trregular

and brok.... boundery.

~o to 1JOem - Colour pfnk (SYr 7/3 ea-pact, non calc.reous,

moderat.l, dratned ,root. absent, granlttc

boulders pr.....t. boundery not el••r.



3.1.1.2. HeC....,cel canposttton Md other propertl••

of the top lOll (0-1 so-. )
Coer. Mnd - 2:J.)5':i{

fine sand - 21.)~~~

Stlt - 1~.56~

Clay - 30.14%

LOl. on tgnltlon • ".63"<

Field capacity t 1~.2)%
(0.) atmosphere o~slUr.)

Permenant wilting p..centage ~ 13.)2';l:,;
\ 15 atmosphere. pre.sur. )

3.1.1.3. InfIltration rate

The tnf' 1tret tClft rate of the experimental arM

a. "_lUred by double. cylInder InttltrCDeter f s given

tn Table 1.

The baste: tntt Itret ton rate ... ob.rYed to

to 14.QS cm./hr. and the accumulated tnftltratlon was

103.5 em. oyer a period of 2510 mfnutes. The average

tnttta' mot sture of the 80tl upto SO em•• wal observed to

:)e lB.53% wh., the tntlltratlon rate _5 measured.
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Tltbl. 1

Inft Itreetat measur.::ent of the .xperttrenta' ar...

--- -----_...•....__ - _-..-..,..-,-.. _--_ ....
Depth of water fn

El.psed ietrJ~'fItm:!!·- In,tltrac- Acct.Jnulated
time fon rete tn,tltration

(mtnutes) ,t 11 fng ,t lUng (GJt/hr. ) (en. )
~CPt) (an)__•• UE ••______••__ • _____~________•••~___• __~_.____~___ • •••

0 0 11.0 - -
5 1t.6 11.0 16.8 6."

10 4.9 11.0 73.2 12.5

15 5.2 11.0 6S1.6 ,Q.3

25 1.7 11.0 55.'" 27.6

ItO 2.7 11.0 33.2 35.9

60 ).8 11.0 2~.e lt3.1

90 1.0 11.0 20.0 53.1

130 0.) 11.0 16.05 63.8

, 70 1.0 11.0 lS.0 7)41~

210 1.1 11.0 14.95 83.7

250 l.t 11.0 14.85 Sl3.6

290 1.1 11.0 14.95 10).5



cn.tcal cheracCerfltlc. 0' the 10.1 pro'lle

The ch8ntcal char8Ctert sttc. 0' the sot 1

proft Ie were studted and gfven fn rabl. 2.

Clt_Ce

The ar.. -Joys a hultfd tropical clt_te.

The weekly average. or del 'y maximum t-.peratur. IhQlled

.-11 'luauattons, the range for the entire parted being

2Q.9°c to 36.~·c. The weekly ayerages or datI, minImum

t-.perature a'lO lhcMed ..11 fluctuations. the range

befng 19.4·c to 26.7·c durfng the ent'r. crolptng season.

The relative "'-Idlty ., so varIed frc:a 6;;,( to ~5t" tn the

forenoon .,d 27'it to 82.\; fn the .fternooo. The total

ralnfa11 received during the cropping ...soo t. 716.05mn

occured fn S5 r.tny day.. HOlt of the rat na (540.25n¥n)

Wure recetved during the fir st " weeks .fter planting.

After thts there were practically no rotns for • period

of about 17 weeks. Ratnl at)aln started from the 251th

week after plantinG. OUring these later periods there

were 175.fttM, of ratn fn about 14 ratny day.. The welely

average of brIght sunshtne hourllday recorded durIng

the cropptng ...son var 1ed fran 0 to S.) hour s per day.

The sunshine was poor during the later part of the

crapplng ...son. The meteorolog' cal data durtn;1 the

pertod are presented In FfO I and Appendhc I.



Table 2. Chemical charactertstlcs of the sotl prof.,.
--~~_•••- •••_----~---._-.----_._••_ ••• --~----.-.-~---F' • •• _ ••_ •••• ~ ~~._~_~

S1. Qepth
MO. Characters 0-20 em 20-40 em 40-60 em 60-"0 em 90-10Ocm lQO-120Cm
-~~.-_..-.._-------_..-______._._••• I. .--... • ~-~-~..--------~._-----~~-~--_ ..__..-._--
1. Total Nttrogen { , ) 0.1032 O.O~32 ".0642 O.ot.Q3 0.0338 O.02::;j

2. Total Phosphorus ,..:) 0.04 o.04~ 0.035 0.035 0.0) 0.03

]. Total Potas~tum c;} 0.1125 0.1263 0.109) O.09~3 0.1031 0.0855

4. Total calcll»1 r ~r } 0.20 0.21 0.21 0.21 0.21 v.l;\of.

5. Total t'.~stum Treces Tracas Tr4iCUs Absent Absent Absent

6. Iron &. Alumtnt..- (X) 29.0 21.6S 20.5 1...62 11.44 1;f.7-

7. Acid soluble salts t;; ) 70.;,6 78.56 75.25 7'.~.,; 61.56 80.13

a. T. s. S. CO 0.15 0.13 0.40 0.12 0.11 O.ll

9. orr:anf.: :arbon 0' ) 1.26 0.58 0.31t 0.15 0.12 0.08

10. Avaflable PhoSJ)horus \ppcII) 1.35 1.0] O.~] o.~n 0.'" 0.53

11. Available Potasstt.ID \PPlRJ 100.3 105.5 9'1.] 75.6 66.8 SO.8

12. Exc:hangeab' e CalcIum (ppm) 250.3 266.1 'S~.6 160.6 150.9 140.3

13. pH 5.8 S.8 5.9 6.1 6.1 6.1
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se.son.

n18 eacperfmenC was conducted during the

pertod fran 11th ')eptenber t~79 to 21st Hay 19~O.

Cropping history.

The ar. we. under rubber plantatIon befere

being utt1 tied tor the experiment. It was cleared durtnr;

1~75 and put under bulk crop of tapioca ttl1 1976.

Ther,,'ter ft was kept uncultivated and fnfested with

heriy weeds.

3.1.5. vartet tea.

Tapioca vartety M-4 and groundnut variety

TMV-2 were used for the ."Perlmant.

Fert 11 t.era.

Anmontum sulphate l20,'H),SUper phosphate

{16}~ P205) and ~iUrt.t. of f)oca.h (601< ~O) were used to

supply the required quantlt'•• 0' nttrogen, phosphorus

and pota5sturn resPectIvely. calctum QJCtde wes ...d 8.

th. 1fmtng luater'a'.

).2. Methods.

The experiment was conducted In uniform field

runo" plots having a length of 2".3 rl4ltres and wtdth 0'

2.7 "..trea. The plot .dgtn\~s were done with en!bedded

polythene sheets. The runof' fran 8'ltCh plc-t was collected
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dfrectly into wee.r proof polyethylene ltned earthen

tanks havtng length 0' 2.! metres, wIdth 0' 1 metre end

depth of 1. ') metres.

3.2.1. Treatments.

Th... wer. 'fve treatments consfstlng of four

cult tvat ten methods and one uncult fvetted contr()l.

TI - Te"toea alene 1n mounds.

T2 - ra!)foea in mounds t!It wit". groundnut as fntorcrop.

T.3 - Tar" oca alone tn rtdges across the slope.

T4 - Tapioca tn ridges across the slope wfth

groundnut a. fntercrop.

15 - uncultivated bare 'allow (contro))

).2.2. Layout of the ."..,tR*1t.

The _per'mont was 1. f d out t n Randartt sed

Canpl.t. Bleck !'lestgn with four rep6fcations. The lay

out plan is shown tn ,tg 2.

).2.3. luno'f and so11 10s1 collectton.

After each rafn the runoff collected tn the

tanks were recorded. In order to determine the sof 1

'os. the runoff wete, wes stirred thoroughly and a ....,1.

of soanl we. quickly taken for Mdfment calculation

aalaaub,-.n'an (1~7~). SU'ficient amounts of runo"

were collected to obtatn enough sot 1 satw,')'6. for

chemtcal ..Iysts. Gravl_tr'c method was followed to



"lUre the lediment pre..nt. R....nof' wes c:alc:ulated

fn terml of milltmetre. of rafnfal1 and 80il los. tn

terma of kt lograH'S per tw..

Analyst. 0' rafntal1.

Only ratn'.l1, 8XC8ecUng 12.Srrn •• tak.. for

the .tudy as erolton wes negligible under lower ratns.

Sfnce a simple expression of relationship between r.'nfal1

and .rollen WIll deslreo. only theae characters whIch can

be tak., dt reet Iy frem a recordi ng rat ngu.hJe char t were

constdered. 'or thl. purpose an autanatfc recordtn{j

ratnguage we. Installed at the centre of t~ experimental

.fte. The rafnguaae chart orls.rvattons wore checked with

en 122n'rn ordinary ,atngua".. The recordtng ratnguage

chart was used for studytnlj the following specl'lc

character. and t.ct~. of ratnfall.

1. Amount of ratn'.1' tn centimeters.

2. ~~Mimum ratnfal1 tntenlttel tn cm./hr. for 5,15,

30 ~ 60 minute. fntervals.

3. The tClt81 klnettc enet"9Y of ratn .torms wa. calc;ulated

.s per the equation gIven by Wf scmefer and Smith

\l~S'). According to them, the kinettc energy fs

given by

Ek • 210.3 • q9 log I where,



Ek t. the kfnet ie Gnergy tn metro tonne. per ha.Q"l1

of ,.In'811 and It. the r.tn'811 Intens'ity tn on/hr.
... Tho ktnetic energy thus obtaIned ... multfpl ted by

the maxtr:UI1 tntenslty recorded during 5,15.)0 or 60

rnfnute. intervels. The erosfen indices thus obtatned

were termed £1, , EI,S • fI 30 and £1'0 respect've'y.

~<lhere f. 1s the kfrt'!t'c .nerqy and IS • 115 ' 130 and

'60 .ra the ralnfa1' intenstties.

5. The QI'r~lattve kinetic energy 0' storms wtth

'ntensttte. more thM 2.5 anlhr. lKE > 1) ...

recorded tHudson, 1>71 ).

6. The product of total amount 0' rainfall and the peak

stor." fntens' ty (~lr..t) was calculated for each storm

\ La) ,1,76).

surface and subsotl mot sture storage.

The sot J mot sture stored at depths of scm. 1Scm,

30Cill, 45cm. (iVan, 7Scm. ~0Cm And 105 em of the lot I proft Ie

was measured at fortnt ght', tntervel, u.ing neutron

scattering probe. 0 to 22.5 ere layor was taken as surface

so11 and 22.5 to 112.5ert! layer as subsotl_ The moiature

measured was converted to ml of water tor deterntn1ng tho

soil moisture storag•••



,f.,d cultur.

).2.6.1. Preperatfon of matn ff.Jd

The 'feld wes tf 11 ad (except the control plot)

wtth • spede and rfdqes and mounds wer. taken as per the

treatments. Polyethelene 1tned earthen tanks were

constructed at the lower end of each plot for the

col1 ectton of Nnof".

].2.6.2. Liming and fertlltzer appllcatton

Liming and 'ertllizor applIcations were done

a. per the padcage of practices recarnondat tons of Kerala

Agricultural untverslty (Anon,1978.)

Tapioca and 9roundnut were plantnd tn the

appropriate plots on 17.':).751. The tpaclng ulOd for

tap' 0C8 was :i00n x 90cm and that for groundnut was

1scm x 1scm. In the r tdges groundnut wes planted on both

std•• of the ridges and tn mounds It was planted around

the mounds. The population of groundnut \ll8S rnafnte'ned

constant In bath the <:8,.8.

Groundn",t vas given a prophylactic spraying
6/

with otthane M-45 end nalachlon ~ days after planetng

for cant roll tng the pests and dt seases. No plant



protectlcn "*sure. were taken for tapioca 85 It was

fr.. fran pests and dtseesaa.

3.2.6.5. weeding and earthIng up.

Hand weeding and ..rthtng up were done II> days

8fter planting.

3.2.6.6. Harvesting

Groundnut was harvested on 21.'2.7~ when tt __ I

96 da,s old. TapIoca was herve.ted on 21.5.90 when it

was 2"7 day. old.

3.2.7. Observations

The follQ11lng observations were recorded tor

taplece and groundnut.

3.2.7.1. Observations for tapioca

aiau.trlc observations of tapioca were recorded

frem a sample of 10 plants fran each plot selected and

tagged at randan and thefr averages were determined for

each chllraeter. SUbsequent obMrvatfons were tateen 'ran

the .-me plants at monthl, tntervals.

a) Tota' number of ' ..vesJ.r plant

The total nwnber of leav•• produced by the plant

at the tIme of observation WIIS recorded.

b) tUnber of funct t anaI 1eaves per p' ant

The nt.Iftber of green leaves present tn each plant

at the time of observation WIU recorded.



C} Het ght of plant

The height 0' plant from the botton to the

termtnal bud was recorded.

d) canopy dt_ter 0' plant

Tho canopy dt-.ter of the plant WIt, determined

.s the everage of the two measurement s taken north-south

and ..st-west.

e) Yield 0' tapioca tubers.

The fresh wei ght of taptcea tubers _5 recorded.

f) Yield of teps.

The fresh wet ght of tops was recorded. A

semple was drted for deter.inlng the dry matter percentage

.nd tnt I wes used for ttnding out the harvest tndeM.

x
g) Harvest t ndotl.

The harvest Ind_ .s calculated using the

tol1C*tng equatton.

uarve.t Index (X) • Btl_1gb! 0' Suber )( 100
or, wetght of tops+ tuber

).2.7.2•• Observattons of groundnut

staaetrtc observations 0' ~rOlJndnut were taken

from 25 plants selected and tagged at random fran ..c:h

plot and the averages were determined. SUbsequent

observat ton were taken from the ..:.. plnnts at monthl.,

tntervel,. The followtng Observattons were taken
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.) Hetght of plants

The height 0' the plants 'rem the soU level

to the hIgheR point 0' plant was recorded.

b) Humber of functional leaves per plant

The total number 0' green I_v•• pr...nt at

the time of observation we_ noted.

e:) NlInber 0' branch.. per p I ant

The number of branches present In each plant

at the time of obaorvat ton wes recorded.

d) Number of podl :;.r p Iant

The number 0' pod. present tn each plant at

the time of harvest .s recorded.

e J Number of pegl per plant

The number 0' peg. (Including pods) at the tim..

0' harvest w. recorded.

f) Y'eld of pods

The yield of pods 'rQII each plot we. recorded

.tter rejectIng yfelds trom the teur outer rows.

g) Yield 0' bhusa

The yield 0' bhuM fron Men plot wes recorded

as .bo¥e after rejecting tour outer rows.

h) Harvest todeX

The harvest Index .... calculated using the

toll ewing equat ton.



Harvest Index tn- Ory wet~~.o' pod. . x 100
Dry wet ght of pOds • bhusa

Chemical analy.'.

Tt'\Ct tota' nitrogen, total phosphorus and total

potasstum contents of runo" ••d'fnent was determined by

methods given by JKkson (195J1). The df .solvod nitrogen

In runo" was neglected .s tt we. found to be very la.t_

T...l nttroqen OOIltent of sedfment we. determined by

mecrokjeldahl t I IllCtthod. The phosphorus content 0'

runof' sedffttent WiIS determined colorlmetrlcally ustnq

vlllledOftOlybdo phosphorfc yellow colour method tn nttric

act d system. The Perkfn-f:lmer-UV-Vf I tntcrocanputor

controlled apectrophotaNcer WIll used for r.adfnq the

colour Intensfty. The potasstlml wes determined flame

photonetrh:all'f usln';J Corning - t.el flame photon.ter.

The available phosphorus through runo" was

determined using the proceduro sugJ~$t~d by Jackson t l~Sq).

The sum of WIIter solubl. and pH) extraettblephosphOf"US

was considered as avanable phosphorus In runof'.

The ava' lab'. potassfum _e al so determined as

per the method .... ·;qested by Jacklon {1:i5"). The sum of

water aolubl. and MUtr.' n<..,rmal ....l.onfwi acetate

extractfble potassttMn wei consfdered as avaf hable



pota.ait.tn In runo".

The pH or t .... runo" _nple .-. determtned

using s,.crontc. needl. type pH meter. The .lectrlcal

ccnductanc:e of the runoff was determined usfng £11co

digfta' conductlvtty brtdge. The wacer .-p'•• • r.
famedtate', used after collaetton for dec.rmf....tton

of pH and ccnductanc:e.

Hec:hanfcal anal,st ••

MecMnfca' ...... , ••• of the runof' tedh.-t

wa. conducted by the pipette method a. reported by

Pip.... (1~,.2).

Stattstical enely.ts.

The data obtained were subjected to statt stteal

.....1'.t I by the ...I)'.f. of vartenc.. technique a.

1U~J'"le.ted by snedecor and Cochran (1967). Correlatton.

and regr••sfenl were 'cund out uttllzlng the data fran

the control plot 'Of' pr.clfetlng lOt 1 lOIS under varying

rafn'al1 conditions.



i\e~ultg anti laiscu5510n
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The resulCs and dt ICUs.fon of tho prosent

'nvest'j.ltlon are presonted tn t'he fol1owfng text with

the help of suitable table. and ,tgures.

4.1. ~cl.tlon.hip of runo" and sotl los. wtth

various ralnt.ll ch.r.ct~rfsttcs.

The d8t. on runoff end sot 1 los. were collected

tran uncultivated bar. tallow runo'f plots 0' 15.32{

sloPe end stze of 2lt.)M length and 2.7'"' width. slm:)le

correlations and regresslens were worked cut between

runoff/lotI loss and various r.fnt.I. characteristics

such •• ~t of ratn'811, average tntenstty of ralnfal',

£1 5 tndeK. (1 15 fndeK. El)O Index, £160 Index, total

klneelc energy 0' rainfall, ItE:> 1 Gnd AIm tndex. TMe data

are presented fn rable 3 and ,f 9 ) and 4. TheM relationships

'01 lowed • patt~rn 0' y • a • bx.

In the caM ot Nno,f maxlmun1 correlation was

obtained with ,1m tndex lr • 0.962 ).Tnt s was 4:toaely

tollowed by EI S Index \r • O.~60). The correlatton

coe",ctent of runo" with varioul ratn'all parameter.

were sfqnffteant at one per cent 'evel except tn. average

tntenstty fn whfch case ft was not st]nfft~ant even at



Table 3. Relattonshfp between ratnfall character'stics and
erostoo.

RelationshIp between
Independent variable Dependant varfable

sl.
No.

lX) (y)

NuDber Coetffct-
or 6nt of

obser- correlat
vatlcns ton

(n) tr)

nogresston equation

Fl •• 1••

1. Amount of rtliinfai i \tmI) Runoff \mm)

%. sotl loss (kg/ne.)

3. Average lntensfty(cm!hr. )Runot, (-. ~

18

18

18

*~., • O.56Jte, x- 6.01)2
(r2 • 0.138)

1ft it

., • 333. ~3'" x - 513'.15
tr2 • 0.526)

••

It. 19 ••

s. £1 Index (tr.t:trfc u"it~) 17uno,t (mm)
5

6. SOf' los! (, kg/ha)

.'
, a 0.2) x. 2.0l~8.,

l f- • (;':121)

....+.. ..

'J :: 157.656""'x - II)O.3~8

( r 2 • C.Aq)

CJ"'---_........- _...._...._...............~......--._~---- ....---...-.-...... -_.__...---~-_ ..-....-.-.- ..--.-~......~......~------.--._-...... ;-...
(Ccntd. )



Table 3. lcontd.)

1 2 3 4 s 6
~ ..,~ _ ~.....-........,.-- _ _,.. _ , ...." ...-... •• --... ~---..,. ••••• • I _ • I

2
U r • O.7~)

soil losslk:,V 18
hal

~.

;;. £1 30 Index vJ8trfc unfts) Runoff' \nm)
,\t .

y • 0.2441 x+ 3.S~J

\ r'- • 0.121)

10. -do- sot 1 10$5 (kg! 1~
hII)

-It+:
Y • 1~S.745 x-- g7'.66~

{ ,2 .O.>S3)

18 y • O.4S3~*·x • 2.33
~ ,2 • O.q4S)

12. soU loss tkg! 1~
ha)

.•*
, • 353.51$1' 'x -12;'1.012

( ,2. 0.5;2)

(Contd. )



rable 3. {contd.)

~~~~~-~--_._---~~--.~~-~-_.._---~~----~~~-~.~ .._~----_.------- .._-~~~~~-~
1 2 3 5 6...__.._~ ~ ...W'__ • __ ._ ••__,..~ ~~__....._ ...... ......_. ...._...__.._.............._ ......__...__~_. •• ...........

13. Tota' Ktnettc Energy of rafn
'all (metre tonnes/h8)

Runof' (nm) 18 1\-* **0.8829 ,. 0.0208 ..... 4.)26
( r 2 • 0.78)

14. sotl los. (kg! 18
hal

15. KE 1 (lIl8tr. tonnes!ha) Runoff {1m;} 18 O.8~09*· , • 0.0224** x • 0."
( r 2 • O.7~)

16. Sof. 10$s (kg,! 1'1
hal

0.~'19·· y • 16.01** x---2162.23
( r 2 • 0."32)

17. AIm (units) Runo" \tr."..l) 18 0.~17·* , • 0.6297*: + 1.2316
{ r 2 • 0.S25>

:.ion loss (kg! JIll
ha)

.. ~._._.l.._,._ ~ _ ..- -.- ..-. __ __._..___.~__.__ _ __......-.-...



5 per cent 'eve I. The pred' et ton equet t on. were 81 $0

worked out under the eMf Ittng conditions 0' len'Jth and

gradient 'actors and presented In Tabl. 3.

In the C41se of sotl loss maximum correlation

wa. obtafned with EllS tndex (r • O.~77). Thts was

closely fol'owed by EI,O tndeK (r • O.~16). T;~

correlation coef"ctent of sof 1 loss with varfo"is raln'a!'

characterfstlc. were significant at one per cent leYel

excePt average tnten.fty. In the case 0' average fntenslty

t t was not sf gnt' f cant even at S>.r cent level. ?redtct f on

equations of so, 1 10$s were 81 so worked out and presented

In Table 3.

According to W'schmeler (1jS~) erosion Index

value (£130 ) I s the molt precl se ,'nqte estl:r.ate of rafn'alt

erosfon potentfal. Tht S WitS baaed on the data collected

from various stattons tn U.S.A. Worker. tn India have

found that tn Oehr. Dun £1'0 up1afned 54/ 0' variation in

sot 1 10•• where as tn 00tac:.enund £.1
5

was found to be

superior to EI30 Index (Khybri S1!!. 1~78). In the

pre_nt study AIm Index best explained the runo" closely

followed by [IS index. But tn case 0' sofl Joas EI 15 best

••pl.Ioed the 80fl lOIS closely followed oy C1 30 index.

such variations were also observed by earlfer workers tn

other places \ 'wt schneier ,l::iS;;'). Thi s con be attrIbuted



to the pecuUar c....rllCt.rt .ttCI ot ratn tall and sot, I

oc:curtng In thase .r....

Sot 1 loss was correlated wI th runo·ff \ r-O.1SQ}

also. ~ut the correlation coe'flc1ent was 16$$ than t~t

of ot~t!\r eros' on f ndfces Indfcat 1ng thereby that runoff

alone t. not the .fngl. paremeter detornfntng sotl loss.

oetachncnt and transportatton of soH particles are

affected by various other 'actors 8150. Sot I tOSI wei

found to be mor" corr.lated with erostcn IndIces.

Pe~Jresston equatfon bet_en aofl loss (y) in I<~)/ha. dod

runo" (JC) tn rnn was 'ound to be .s y • 601.1 ~ )( -16CJ4.$tS.

The relationship ts shnm tn 'f.;.5

4.2. Runoff 1035 under different treatmonts

Runof' observed In dlff.rent treatments durtny

the occurance of di'f.rent r.tnfaJls are presented 1n

rabl. 4. The total runoff obsorved are given tn TGbl. 6

and Fig 6. ~fffctent ra'n'al1 dfd not occur upto one

month .fter planting to as.as the degree of runoff tn

the fntercrop Jed fIelds during the early :)eriods. In all

the ratn. maxfrnum runo'f we, obs~rved undor uncultivated

bare fallow runoff olots whfeh was stqntf1cantly hf1her

(Ntlr the other plots. Thf s can be attributed to tre dtrect

impaGt of falUn'; ratn drOOl Which puddle ttl!,.! sotl surface

and prevents Inftltratlon thus prorr~tfng more runoff



•Table 4. SUrface runoff. as .f'ected by dff'er~t
treat~ents and dates of rainfall \ 10- mm)

___•••.-_...__ ... ..... f •••• ......-..-..... a•• ....__...--. • .......-.... _ .._~._..~..... ..~ ___....._._._..

oates of
obserY8- 26.~.7~ 2~.~.7~ 11.10.7~ 15.1C.7~ 27.1C.l~ 2Q.1C.7> 30.10.79 7.11.15 ll.11.1~UOOiK:o........ _

Treatments 1 2 ] .. S 6 7 A 9
__ __•••__ ••• ••••••••• .-.... __-. _.__ ., _ ••••••• J • I ••••••••••••__ •• _

TS

380.0 3747.,70".5 2:165.0 1760.0 1'370.0 2120.0 "12·i 1727·l
(2.575}().53 ) (). 7) (3.451 ) ().24s) (3.211 ) \).321) (3.65 ) ().2l)

))2.5 S)02.5 5937.5 2170.0 ~65.0 525.0 380.0 1122.5 295.0
(2.4515)().101) <3.768) l3.)21) ~2.978) (2.710 ) l2.S77) \3.~8) (1.515)

2"5.0 g72.S 1682.5 852.5 l11tO.0 142.5 410.0 790.0 250.0
( 2.314) (2.982) (). 219 ) (2."~) ().053) '2.(67) (2.606 ) (2.8~7) l2.0U! )

197.5 900.0 1060.0 462.5 562.5 41.5 200.0 260.0 10.0
(2.24) (2.947) (2.947) (2.6"0) (2.702) ( 1.520) (2.444) (2.404 ) \ 1.000)

352.5 6tJ1S.0 ~5.0 4865.0 4260.0 1t06O.0 3552.5 ];,12.5 2:J02.5
(2.502) \3.5") \).972) ~3.686 ) \).628) (3.605) C).S't6 ) \).8J9q) <).461 )

CD.(O.OS)

~~~~--~-_._ ~--~~~-~--~~~---~~~------.._ _~~----~--_ --~---~~-

{Contd. )



Table It. (Contd. )

--.-.............--.,..-.~....-.- ..-... ..............-...
-------~~-~~~-~~---.-..- I ._-.....-._.~- .------...-.....-

Dates of
ob.tet'va- 16.11.79 19.11.79 21.11.7~ 2).11.7, 2g.11.7~ l ....AO 17.4.AO 26.4.90 20.5.-,0
tton- . I . .
Treatments 10 11 !~~___~__!~_~~ __.!~___.___t~. __.._.!il •• T._1Z____~~~ ______
-~--~--_ •••-·__.·._------••• I.

" 6I.nO.O 2210.0 3>32.5 7117.5 30702.5 6532.5 3~S.C 15515.0 ~37.5

; 3.«t25#) (3.]17 ) ().s!) ().Q4&t. ) (,..487) (].81") (2.593 ) (".190 ) (2.~q)

'2 37"7.5 697.5 921.0 1"2.5 1305SeO 5390.0 347.5 106S0.0 581.5
CS.5"~ ) (2.670) (2.~3S) (3.262) (4.110) ().131 ) (2.51) ) (".02~ ) (2.108)

T) 1832.5 287.5 ~:17.5 1150.0 ~375.0 2695.0 150.0 '722.5 1)0.0
(3.262) (1.~) (2.~96) {).0116 ) \).~ql) ().42S) (2.0)6) (3.626) (2.109 )

Tit Ut6S.0 297.5 997.5 1050.0 "260.0 2502.5 202.5 21t07.5 172.5
(3.267 ) (1.8QO) (2.~3) ().011 ) ().606) ().3~8 ) (2.271) (3.344) (2.191)

T5 1535.0 12970.0 78't7.S 12202.5 It<<Jl:1O.0 7910.0 3525.0 36512.5 "525.0
(4.195) " ••096) (3.893) ~••09't j (4.683 ) (3.8~1 ) (3.~) (4.$62) (3.652)

SEta + (O.~) (0.269 ) (O.04S) {0.53 ) (O.OS'l) (O.Oltl) (0.113) (0.063 ) \0.(02)-
C.0.(0.05)(0.123) \O.82~) (0.1351 ) (0.16'+ ) (0.117 ) ,0.056) (0.)Jt~) (O.1~6 ) (O.2tt2)
..... ..~~. .t..•. J I••••• ' _... a.__.__~. .__ _.._..I.~ • d •••_ ••__ ...

.. figures in brackets are '~rtthm••



(Mamorla.15176) .

era erit tcal _tnat Ion of individual ratn.

It we. observed thet max'lUll runof' ' ..".1.... > tn a .ingl.

event had taken place in bar. fallow runo" plots (T5)

under a ratnfal1 of 76.s-t 'fher. as mlntmun runo'f

(O.Olmn) tn ,. ,tngl. event was obl(:}rved tn treatment T4
under a raf nf.l1 of 26.am.. The percentage of runo'f

under Indlvtduel r.'nf811 events .r. qtven tn Tabl. 11.

Maximum percentage of ~ff from a .tngle rainfall event

oc:cured tn bar. fallow runof' plots (63.)%.) under a ratn'811

0' 12.smn. Thl. plots aga'n registered a runof' of 6);;,

under ratnfal1 of 76.SnJn. MintllUft pe'centage of runoff

tn a stngle event (O.OIt%) -.. recorded tn r.. under a

rainfall of 2,",n. Cl1e month .fter planttng the tnter

cropped plots {T2 and Tit> recorded Ie•• runo'f than the

correapondtng non fntercropped plots tT, and T3 r.spdlvelV)~

en examination of total runof' before the

hervest of the Intercrop It was observed that fntercrcpped

'felds recorded slgnl"cantly lower runo" than the

correspondtng non Intercropr>ed ,t.lds irreSPeCtive of

rtdqe or mound method of cultivation. stmllarlv. a'ter

the harvest of 1ntercrop al SO tntercropped ,teld. recorded

aigntttcantly lower ttM1O" than the correspondtng non

tntercropped ffeldS.



The maxt.. tota' runof' during the enetre

cropj)lng _10ft we. observed In bar. faJ1QII runo" plots

(193.02tJ1:n) whIch was sIgnIficantly higher oyer the other

plots. Thl s w. followed by T1 ie, eapfoca In mounds

without fntererop (100...) Iml) whfch was sIgnIficantly

hlghe, over T2 ,T) and T~. IntercropPed plots (T2 and T4)

recorded Je.s runoff then the cerre.pendlng non

Intercropped plots \T, and T3 ). It fs .lso reyealed

that rIdges acros. the slope slgnfflcantly reduced runo'f

than the mound method of cultIvation. The reason for

the less runoff tn Intereropped ftelds before the .larvese

of fntercrop mey be attrfbuted to the fol lowing ....sons.

(I' Interception of ratnf." by vegetative cover and

ther~by resfseing the puddlIng actton of rafn drops.

(2) Root .ffect In Incr••sIng granulatIon and porosfty.

\) Btologlcal acttYltt•• a,.eet.tod with vegetative

growth and their Influence on sofl porosity and (It)

Tran_,iatfon of wat.r leadIng to sub.-quent drying out

0' the 10' 1. A11 the abate 'actors Increa.. inft ltratt on

and reduce runo" (lJaver, 15;61 ). Lang (I)~, .1 ao 'ound

that ground ewer a"ecta both the occurenee and

magnitude 0' runoff and fncrea* emounta of ground cover

r...lted tn curvf Itnear decr••" in runoff. In the preMnt

atudy the granulatton and porosity .'fects brought abwt

by the legune tntercrop were sustatned in the ff eld even



Gu

.fter the harvest of the fntercrop rGlUltlno fn hf gh

tnff ltratfon capacity of lot 1 which had re'lected fn the

lClW runof' fn these plots wen after the harvest 0' tntererop.

RldQeI -eros. 110Pe was ."ectlve In reducfn9 runof'.

The 'unoff were collected fn between the ridge. and the

rfdges prevented It fr(Ktl running away. It also prevented

the build up of runo". Thi s resulted In low runoff 'rQ'll

rid98d plots. Tn1. fl If.flar to the 'fndlngs 0'
w'O'_san and Kfn?sl.y US7") who reported that cultivation

across the slo'). deereaMd runo" and sot I lOIS.

4.). sofl 1o., under dffferent treatments

The lOt I 10•• cbserved fn dt ".rent troatments

under dlt'er.nt ratn'al1 durIng the pertod 0' fnvest'gatfat

are presented tn Table S. The los1 of sot 1 before end

.fter the harvest of the fntercrop and total lot I JO$I

during the season .r. qfven fn Table 6 and Ftg 6. In T1
(teptoc:a fn mounds 81008) the ~Il los. under different

rafnfall ranged fran 75.0 to 12q8~.4 kg/he, tn T2 (tapioca

In moundl wt th groundnut) fran ".28 to 3q73.6) kg/..,

tn T] (tapioca .lone In ridges across the slope) 'ran ""1.15

to 1500.78 kg!he, fn T4 'tapioca tn rtdges acros. the slope

with groundnut) trOll 33.5 to 1120.5 kg/he. and in T5

(uncultivated bare '811Ql1) 'ran IOt).53 to j"13.S~ kg/hit.

It is alao seen that during 811 the refns fYlaMtmum IOt1105$



Tabl. 5. sof 1 los.* ,kg/he.) 8S .ffected by different
treetments and datas of retnf.'I.___ a • .- .••__• r__ __._.._'"~ _ .• • •• ••_ __••_ ••_._... ~

Dat•• of
observat- 26.S.7~ 2~.~.7~
JSIJ ---
Treatment s 1 '2 3 5 6 7
....-.. - •••__.,..........-.........,..-..-. ........-. b 1•• '•• Fa _.__._ • ...-._ __.. __ __ ••••-.. ••••

i 1 lCO.]3 l52.ifS 572.") '77.23 207.63 ~.28 271.19 t 7~~.lS 92.4)
(1.966) (2.531) \ 2.]50) ,3.777) (2.)1" ) (1.961 ) l2.1t(6) ().0751 ) (l.jl)

T2 ".28 275.03 3S#3.19 323.88 IUt.1tO 81.23 s-....S 219.SO 59.9'
(1.603) (2.Jt17) (2.57") (2.SO~) {2.0s-.> (1.917 ) (1.117) {2.ll]} (1.730)

,) f9.7~ 113.9S 261.05 238.98 131.75 110.711 49.1S 222.2'3 62.25
1.60]) (2.O't~n (2."10) (2.36) ) (2.11S) (2.02S) (1.665) (2.236 ) (1.1.:11 )

Tit 60.13 ~O.B3 1$11 ...8 200.lt3 102." S'.!;8 60.75 205.~ SO.85
(1.7(9) (1.993) {2.26S) {2.286) (2.009) (1.90]) \ 1.7"S} {2.3(4) (I.600 )

T5 109.53 1215.65 1492.93 871.40 733.50 31~.O5 69~.33 "9~7.e5 't03.03
(2.037) (3.0537 H3.13") ~2.910) (2.777) (2.3~:) (2.7~O) <3.676 ) (2.559 )

SEm • (0.155) {o.ort> 'O.O507} (0.063) <O.O~3} (O.OAO) (o.~) \0.09(.) (O.O~)-
c.o \0.05) I.S. (0.240)(0.153) (0.1:;'5) {0.256 ) ,0.21t7) (O.2~1 ) 'O.2~7) \0.1 g27)
.,.,....._........-.........-.-....-....- __ ••• ,_____~. 9......_~.... __..........__.._......-_....~_,-.._.... ______.-.........__••••__ '-.eIJ._._

(ccntd.)



Tabl. 5• (contd.)______.-a..-.....---...........__.....__ -.-..-......-........~ _____ .-. ... .....--._-_...----_....-...-_.-.. •••__ • __••• E. __ ••_~

Dates of
observat- 16.11.7:'- 19.11.7~ 21.11.7~ 2).11.7S 2tJ.".7':J 7....~ 17....~O 26.4.~ 2C.S.qo
faas

Treatments 10 11 .2 13 lit 15 16 17 1~
..-.~______ •••______ '.1 •• _ •••

I...,., --.. ____W.
Y -- I ••~-•••_----------~~~~~_.•• ••••••••••

_.
T. '786.''9 27';1.73 1126.2) 3266.33 1239~._ 1~S.75 7S.oo 8'tS3.65 l~.OS

(3.0";1 ) {2.246 ) \2.900) <].It)]} (4.077) (2.291) (l.QSl ) ().SltS) ().117)

'2 11".S 59.35 30.50 102.28 713.~ 105.~) 6).Ate 387~.63 223.35
(2.0S't) (1.733) (1.871 ) (2.000) (2.93") (2.010) (1.719 ) (3. 7't) (2.'''2 )

T) 112.63 53.63 91·U 106.88 670.0) 80.88 ~.35 1500.78 2)1.13
(2.0]1) (1.687) (1. 7) (2.012 ) (2.~1]) (l.jOS) (1.621) (3.163) '2.]12}

Tit 71.~ 80.~3 68."8 108.63 37~.7S 68.95 33.SO 1120.SO 215.10
(1. 53) (1 •. 76) (1.799 ) (2.018) (2.547) ll.~31 ) (1.516) (3.033) (2.330)

T 32"~."5 7~.2 1130.6 3159.70 1911".6 557.10 201.50 )JtJtl).58 2701.65S ().lt5f8) (2.~5) <).HJ) (3.1t%) ('t.266) (2.1") (2.301 ) (4.5)6) ~ 3.lt03)

SEal • (0.091) (O.O:J) ) (O.07Q) (O.06A) lO.03) (O.O&t2) {0.091 ) {O.102 ) (O.I~)-
C.0.(0.05) (0.300 ) (0.297) lO.24O ) \0.209 ) \0.102 ) \0.129) ~O.2~1 ) (0.315) ~O.336)

~ __.....,.. • • IR_ •• ._•••••• I _ __••••••__•••• _ ••

* Ff g~Jre. fn bracket s are loqarfttms.
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occurod under ber. fal low runof' plces. Thl. can be

attributed to the direct .t'e" of ratn drop aplashes.

Thf s I. simi 18r to the 'indlngs of Free (l ~52) who tound

that spla.h 10.... fron elevated pan. of bare ~t I were

50 to 90 time. the runof' 10..... The total sotl los.

during the _san _I 81 so highest under bare fanow

runot, plotl which wa_ stgnlflcantly higher c:Ner the

other tre.tn~ts. This Indicates clearl, t!~t vegetatton

decr.ases sotl lOIS •• It restltl tne direct Impact of

raindrops through their canopy .ffects. Tht sf. In

agreement with the findings of Ell t SM (1~"7) who reported

that sot 1 detach:*1t hazard .$ fnverse1 y proportfonel to

the rest stenee 'actor of surface covers and mulches In

rtL".tcfn;J runo" veloctty. In T2 (tapioca In mounds '11th

1nterc:rop) the soH 10•• ene month .fter alantfng was

slgnt'icantly lower than thet of 11 (tapioca In mounds

8Ione). slm'lar', In r.. (tao1oca In ridges aero•• the

.Iope with tntercrop) a1 so sot I losses In most of the cases

were lower than that ot T:I ~taploca 810ne tn ridges across

the slope). Ttlt s suggest. that tntercropptng of groundnut

stgn.,tcantly reduce. IOfl 10i. trrespective of the method

0' cultivatton. This ..y be pertly due to fts .ffects on

decreasing on the emcunt 0' runoff and part' y due to the

.'fect of crop caJ1q)y which re.t sta the action ot raindrop

spl••hes. This result t. In agreement with the findings



---- .

Table 6. Runoff and sot I loss as .ffected by dtfferent
treatments before and .fter harvest of fnter

crop.... ........-..... , __ ._~,~ ~_..._za_._..._...__._..~.. ._.u.. .. . _....
Runoff (fml) Sot 1 los. (kg/he )**

•
Before har
vesting
tntcrerop

After nar
vestIng
tntercrop

Total
}:: of Total ge'a"e har- After har-

ratnfall ve.ttng "estlng Total
tntercrop tntercrop

... • ...-..._. .. .._~_ J' _ •••__.... -..-... •••• ~............._ •• .. ._ ••

TI 76.~9 23."" l00.lt3 14.682 2l521.6 10632.5 )41~.1
(It.tltJS) (4.310) (5.001 ) ( .323) (3.950) (It. Sit)

T2 31.31 17.02 54.32 7.:;;,41 2644.5 4266.3 6~10.8
(It.570) t4.230) ,It.7347 ) (3...HJ) (3.545) ().801 )

T) 1~.13 7.69 26.82 3.St21 2299.2 1961.9 "151.1
(".27S) (3.866) '''.''19) ().)1tB ) <3.259) (3.609)

Tit 12.25 5.29 17.~ 2.~ 17'-6." ''''8.1 3194.5
'1t.082 ) (3.711t) tlt.238) <3.23S) (3.146) {3.1t~"}

TS 140·'i 52.31 193.02 Zet.21] )9530.8 3l~7).1 'l404.1\ 5.14 ) (".719 ) l 5.2"') '''.578) ( .577) ( .8ft2)

C.O.{O.05)(O.075) ,0.11C) \O.07~ ) 0.940 {0.127) (0.274) (0.157)

SEll + (0.024) (0.036 ) lO.026 ) 0.273 (O.041 ) 'O.O~~ } {O.OS1 )-____..____.._...._._ a._ ____ ____...___ . ___.....__......._.....
•• u ••••••••• • .--- ..•..----~.._.._--~----.. fIgures In brackets ,sh('W va1ues of lO-3om converted to I o;)_r t t tfils for

analysts.

** Figures in brackets :;how 1o(jar t thms ()f soil loss fn kg/he. (;7'

"".



of Speer (1960) who ..ggelted that the best s of lOt I and

water conservatton Is the cover that protectl the land

fran the direct I~ of raindropi and runoff water. Udal

Ka6ner ,_day (1961) also reported that the teeree of

preventtng .rolton t. to remove the energy of the fall tng

r.'n drop. by vegetative shteld.

The data on lOt I 105"1 before and .fter the

harvest of tntercrClP are gtven tn Table 6. It t. seen that

sotl 10.... were slgntftcantly lower In the 'nterc¥opped

'teld. than the correlPondtno non fnterc:rc>pPttd 'tel d. before

and after the harvest of Intercrop. Tht I may be due to the

htgh Inflltratten oc:c:urtng In these fieldl a. a result of

the 1ntcrflrq,l. The ."oct of the tntercrup tn tncr••tng

granulatton and ~ostty might have perststod even .fter

the harvest of fntercrop. Tht s t s tn agree,"16nt with the

"ndings of Baver (15161). Ridges across tho slo~Je were also

.ffecttve 1n reductng sotl lOIS. lhls may be due to ttl

."ect on reductng runo" a. discussed earlier.

The total sot 1 lo~s durIng the cropping seas~

fran uncu1 t ,,,,,ted bar. f.now wa. 71.1+ tonnel/he whfch was

signlft~antly higher than that of the other plots. Among the

different culth"dcian te<:hnlquea maxtnun soil toss was

ni~i Itered frem T1 \ t.ptoca alone in mounds j being 34.15

tonne~ha whiOh was slgnlflcanely hfgner ttMan thae of the
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ocher tr..c'il4NItl. In che correspondIng tntercropped

'teld (T2) the sot 1 loas wea onl, 6.SJ tonnes/he.

stmt '.r 1y. whtl e the treatment where tapi oC4t was planted

fn ridqe. acro•• the slope wfthout fntercrcp (T3) regt ••red

• sot 1 loss 0' 4.15 connel/he the correspondf n9 fntercropped

fteld (T.. ) regtstered a sotl lOIS of only 3.1A tonnel/ha.

The r"lOnl for the lesMr sot I los•• 1n intercrop.*,

ff.ld. were discussed ..,tter.

...... Mechanical canposttion of runof' Mdtment.

Mechen1cal compost t t on of runoff sedfment _.

found out for dtff.rent treatment. end period. of observation

end the data are gtven fn feble 7. The mechanical

canpost t ion of _cltment ver t ed on1, 11 t ght1, between

dlff.rent treatments. But the runof' during highly

fntensfve ratnfall cent.fned MOrO ..nd fn the control

plots (T5 ) as well as fn the plots where tapioca WiI.

cultivated fn mounds. The -.aunt of st Ie and clay wer.

correJPQ1dfngl, low. All the other CrMementa were on par.

The hI gh ~nt of sand centent may be attributed to the

hIgh .-dfment carrying cepectt, of runoff during heavy

ratns. The data on wetghted mean percentage of sand, ,t 1t

and cIa, pooled over dif'.r.nt rafnfal1, are pretented

fn Tllbl. 10. Maxtaun sand content (S7.4;t) was regfatered

by TS (uncultivated bare '.l1ow) followed b, T1 {tapioca tn
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mounds without fntercrop). A11 the other Creatments

were en .-r. As -.cpl.tned ••rHer the high content 0'

sand In T5 andT1 mey be due to high runof' abMrwd

resulting In high .-dtment cerrylng capacity.

4.5. Nutrient ccncent and nutrient 101. through

erollon.

The data on total nitrogen. total phosphorus,

totel potessft.n contents of runo" ledfmenta under

dtff.rent treatmenta and perloda of observatton are gIven

In Table 7. The data Indicated enl, .;,.11 vartatlons

which were not const atent to explatn. Hence their

weighted meanperc:entage pooled over dlf'erent pertc.'<:Ia

0' observation ere presented In Tebl. 10. Maxfuun nitrogen

content •• registered by T
S

and T2 (0.11tX,) end mtntaun

content by T, (O.12q~). In the aM of total phosphoruI,

maxtmt.ll content WIIS regl Itered by T.3 (0."5;9%) and minimum

by T5 (0.3''''<). pot••,h. centent was medmum In T3

(O.132r,,) and mtntnun In TS (O.1066'X). Thul It t. seen

that the nutrient cCftCMtratton of runoff Mdfr:'Mtnt ~ed

onl Y II Ight v.rlattena IUggestlng that tocal nutrient

contents of runo" sedt_nt were une"ec:tod by di".rent

t r eetll'ltnt I.

The data (.-, ava'lable ;>hosphorus and available

potelst..., In runo" .r. given fn Table e and rabl. ~



Table 7. MeChanical CGIPOs1t ton and nutrl ene losses through
runof' sediment as .ffected by d1 "erent treatF18nts

and dates of ra1nfal1.

~hen'c.l canoostttal Nutrient content of
of runoff sedtment !..OSS runoff sedh-.nt

- on - ·
:iand ;)tlt Clay ignftion Total Total Total

'Y. X .. "'I N% PX K%

1

Treat
ment

No

2 3 It
... ..,. ......
5 , 7 8

Total
N loss
kg/ha.

10

Total
Ploss
kg/ha.

11

Totel
K 105.$

kg!M.

12____•• _ ••__................................---.. .... .....~......_ ..._ .................. ..._..--~ •••• ........ 59. _ ...... _

"5.45

"3.)0

"3.67

13.e8 38.30

12.'38 )8.10

13.60 )6.55

14.80 37.50

12.95 38.78

_.60 0.1301 0.0373 0.1100 0.133 0.037' O.11~

".10 0.1425 0.0423 0.1263 0.062 0.0181 0.0559

'.40 O.11~ O.~~ 0.,_63 0.08~ 0.0286 0.O~75

~.40 0.1332 O.~ 0.11S8 0.080 0.0280 0.0714

4.60 0.'426 O.~23 0.1220 0.157 O.~3 0.1))6

47.35

"~.25

:':;.22

42.75

SO.)3

10.67

14.17

12.15

13.00

13.05

37.18

33.)8

39.73

):1.85

35.52 _.10

0.1418 0.~10 0.1308 0.506 O.1~5 0.'610

C.127A O.1ItO 0.1288 O.35~ O.I~3 O.)~2

0.117- o.047~ 0.12~8 O.13~ 0.0546 O.l46~

O.l52~ O.~79 0.1250 0.126 0.0)87 0.1010

O.13S~ 0.052) 0.1263 1.615 O.63S~ 1.53~

••••••••••••• III•••••••••••===•••••••:•••:.a•••••••••• :=-.D:••=•••=•••g ••••a •• :;l.a•••••••••••••=.... 0'
e,.:::

tcontd.)



Table 7 (Contd. )
~~-_.~-.--_.. ,.---~-~~--~~~~~,~~~~~-~~~~~~~~~~.~~~~-~~~-- ..._-------~~~~

1 2 3 .. 5 6 ] q , 10 11 12
~--._...~-~--~~~~~--~~~~~---~-~~~~~~-~~~~~~-~~~~--~~--~~-~~~---~--~---_ ..-- ...-.

11.10.79 T, 4~.20 15.22 31.38 4.2C 0.1407 0.041C C.12tJ~ 0.900 0.23"1 0.1313

T2 42.75 13.00 3~.Jt5 4. 'to o. U.", O.Oitl5 C.13'3~ (j.~S 0.1710 0.5"57

T] ,.4.75 12.00 3A.65 _.60 0.1"5\ C.047;i 0.1263 0.31S 0.1250 0.3297

TJt 4".]0 10.75 36.25 4.70 0.1202 0.0423 O.115~ 0.238 0.0910 0.2211

T
S ~."5 10.15 31.)0 4.10 0.1301 O.C410 0.10..15 1.;:'13 0.6080 1.6238

••••ara.ar•••• I'f.:lI••••••• a::l.:.It:'::l~.::.:.......~••: ••::o=.m•••~.=~Q~'t':::::::1::-::'-;...,:: .~.~ "J:lIa :z.~~:l:: •••::~••••_ •••:2;a•••••

15.10.79 T, 46.55 12.20 36."5 4.40 O.i2'J.3 0.041':1 0.12S0 0.;,;,01 u.)2" O.8tt6S

12 1+3.21. 12.t5 3S'.~3 4.~0 O.14C) 0.0"7::7 C.l213 0.456 (;.15S2 O.3~30

T3 43.30 .4.10 tli10 -.50 0.1277 Q.0466 0.1175 0.)10 0.111' 0.2808

T4 43.22 13.AA 38.30 4.60 0.1429 0.0373 0.1100 0.283 0.07"" 0.2205

T5 47.30 10.75 37.25 4.10 0.1"07 O.04:;,A 0.1263 1.25~ 0.4)4 1.1006
••••••••••••••a ••••=••~=a.:•••C.:a=a.r=••••••••: •• a ••••••ara=••••••a~:•••=~~.D••••••*.=•••••••••••••

O.125G O.1~2 0.0631 0.1647

0.1)08 O.141t 0.0420 O.lj3~

O.130~ O.~86 0.3007 o.~s~
=~ ..

(Contd. )

27.10.79 T1 41.65 17.35 )6.~O ".20 0.1311 0.0473

T2 45.00 13.40 31.20 4.40 O.141~ O.0At98

T) 46.55 12.20 3e.!!5 1t.40 O.lJSR 0.047:1

T, 41.35 ".;.;2 3") "3 ...~o 0.1 ..00 0.(;410... ,-\

T~ ~~.~7 6.50 3S.~3 ~.ac C.1313 0.0410
••••••••••••••••••••••••••••••••••••••••••••••••••••» •••• $ ••••====

0.1325

O.12q~

0.210 o.~e2 0.2751

0.167 0.05,0 0.1525

cr.,
w



Table 7. lCantd.)

~"'--""""--.""'-'-''''''-'-'''''''''''''''-''''-''''''''''--''''''''''''-'I_._-''-'-''-'''''''.-••• ''''''''''''''''''''''__._•• .....~~.......___........

2Q.10.79 T, ~.30 1C'.75 3'.25 4.70 0.1234 O.C49~ O.12~' 0.116 O.O~70 0.1214

T2 4).22 13.98 ]'3.80 4.10 0.1368 O.0it66 O.11~g 0.122 0.0406 0.1036

T, "'.55 1At."7 37.5~ 1t.40 ~.lJ93 O.044~ 0.1325 0.156 C.C4~6 e.llt6'!

Ta. ".05 '4.10 31.55 ~.30 0.1]67 0.04]9 0.1213 0.115 0.0407 C.IC31

T~ 47.05 10.~7 37.48 4.50 0.14'7 0.0510 0.1363 0.454 0.1627 O."~9
J

.aD.......=••••• ft ••:a=.=r••• c•••~~.=&a.*•••=~~=ss••••••=:•••••••~•••••=:•••••••=•••••••••••••••••
30.10.79 T1 45.45 13.40 36.75 4.40 0.1333 0.('479 0.1463 0.)63 0.1328 O.~5

1~ "7.05 10.~7 37.48 4.50 a.13th o.OIJ9S 0.1263 0.07' 0.0271 0.0688....

T) 42.20 1).42 39.48 ".90 0.1423 0.(\598 0.'''25 0.067 0.0288 0.0686

Ta. "'.55 10.20 38.85 ...1tO O.132Q a.eli?';) 0.1250 O.OAO 0.02)' O.O75~

Tc 49.20 15.12 31.~ 4.20 0.1311 0.0510 0.12q~ O.3~2 0.3567 o.~oo7
••••••&a•••••~•••••••••••••••••••••••••A.:=••••=••=•••••••&•••••••••• ~••e ••••••••a =•••
7.11.79 1, ~.OO 13.35 3".65 ".00 0.1307 0.042:1 0.1013 2.33::1 0.112' 1.82)'

T2 4fJ.3C 15.65 32.05 4.00 0.'4Z:' 0.0410 O.lC::i5 0.2;;;) C.OQ;16 O.23~)

,] 42.20 13.27 3~.63 :..~O 0.128) 0.04'1 O.1)9~ 0.27';) 0.120) O.2~74

T.. '-6.55 12.20 37.05 4.20 0.1233 O.0It7Sr 0.126) 0.264 0.0:;,% 0.2601

TS 51.45 15.)2 2A.A3 4.40 0.1316 0.05*' O.11q~ 't.)25 2.5737 5.~2S6 c-
•••••••• =.a••••••••••••a ••••••••~•••=3~••••••••••••••••••••••••••••••••••••••••••••••••••~••••••• -J

c.'

(Contd.)



Tabl. 7. (Contd. )... _...~---...-._----~~--~_ ..-...--~--~-------------_ . la._ F.
.--_.-~--~~~~~----._----

1 2 3 At 5 6 7 9 ~ 10 11 12
_____ • ..-__•••__......._.___......-___•••___.......-___........1 • ______~••••___we H •••••• ___ ••••••• -----..
13.11.79 T1 '3.07 12.55 39.78 4.60 0.132) 0.C423 0.1220 0.118 0.0391 0.1128

T2 SO.)2 1).05 )2.63 4.00 0.1308 0.0It66 0.1163 0.077 0.0275 0.0686

T) 40.62 11.~ 42.50 5.30 0.1324 O.OSS't 0.1450 0.083 O.O~5 O.~03

Tit 43.55 llt.1t7 37.79 4.20 0.1425 0.0ft48 O.12~~ 0.073 0.0228 0.0655

T5 "7.52 12.00 )6.18 1t.)0 0.1350 0.0&.23 0.1158 0.528 0.1705 0.4667
.............................................. : ..............................................._..
16.11.79 T, 47.05 10.67 37.78 4.SO 0.1219 0.OS10 0.1363 2.og2 o.~nl0 2."~

T2 47.52 12.00 )6.18 4.)0 0.1376 0.~23 0.1158 0.159 0.0It8't 0.1)26

T) "3.30 14.80 )7.1tO ".50 0.1327 0.*6 0.1175 0.14S 0.0525 0.132)

Tit "5.15 13.70 36.85 It.30 0.1)77 O.ott2~ O.12fJ8 0.098 0.0"'2 0.0921

TS ..8.15 11.60 35.75 4.50 0.13.... 0.0523 0.1325 1."1~ 1.6~~S 4.3055
•....•...... : ...................................................................................
1~.11.79 T1 "4.05 14.10 37.55 4.30 0.13'5 O.0It79 0.1213 0.372 0.13lto O.33;J)

T2 50.32 13.05 )2.53 !t.IO 0.131" 0.0«.66 0.1158 0.076 0.0277 0.0687

T) 41.65 17.35 36.80 At.20 0.1237 O.0Il73 0.1325 0.066 0.0254 0.0711

Tit 4).62 13.48 38•. )0 4.60 0.1327 0.0449 0.1325 0.107 0.0360 0.1064

TS Itg.30 13.65 '4.65 4.00 0.1289 0.01+2:1 0.0:,1, ••015 o.)ItO] 0.1251 -.J

................•.................................................................. : ........•.. 1--'

(Contd. )



Tabl_ 7. (Coned. )

-----......., ..-_.-.-_.....-_..-- • IE • ..._--- W.......___•• I ••••••••••• - ___ • ___••••_ ......__ •• .............
1 2 :4 .. 5 6 7 3 ~ 10 11 12

...... dE ..~............ • n_____••••

• ••
•• ______••••0 •

• ____~~~__________ •• _ •• L ....... --------
21.11.n T1 SO.52 12.00 )3.18 It.30 0.1257 0.0423 0.1163 1.428 0.4764 1.3~8

T2 "~.20 15.12 31.ft8 4.20 0.1298 0.0510 0.126) 0.103 0.01+11 0.1011

1) IM.47 13.05 3Q.7CJ Je..60 0.1326 a.vAl2) 0.1263 0.131 0.0411 0.1227

Tit "7.55 12.00 )6.15 4.30 0.12% O.~23 0.1159 0.087 0.0270 0.O7~)

T5 51.)0 10.ltS 34.25 ".00 0.1360 0.037) 0.1013 2.ltltO O.~55 1.7531
••••••••••••••••••••••a===•••••••#s••••••••w.:........... ft....................................

2) .11.79 T, 50.20 14.22 31.38 4.20 0.1353 0.0510 0.1263 ".227 1.6658 ".12~

T2 "7.30 10.75 )7.25 It.10 0.1)47 O.04~ 0.1263 0.1):1 0.0509 0.1292

T3 "7.05 10.~7 37.48 ".50 0.1370 0.0479 0.1250 0.1'-7 0.0512 0.13)6

Tit ~.55 12.20 36.as .....0 0.1289 O.0It29 0.1188 0.1 ItO 0.01166 a.lb1

T5 52.55 10.)7 32.~'l It.l0 O.1Yt3 O.O)7~ O.~88 5.212 1."2"~ l.7l'"
••••••••••••••:=••••••••:::••••••••a •••••••••••••••::••••••••••• :1%•••••~•••••_ ...................

29.11.79 T
~...S 10.1S ".30 It.l0 0.1)11 o.OIno O.1()j5 17.)02 5.2BJl7 1"'1]~1

T2 "7.)5 8.92 33.93 ".90 0.1406 O.03~8 0.1350 O.~·84 O.2Bltl 0.~638

T) 1t5.ltS '''.4 35.75 ".40 0.1275 O.0471fJ 0.1463 0.965 0.)209 O.~803

T.. • 7.05 11.97 36.4" It. so 0..... 0••• 0.010 0.530 0.1819 0.'+7lt7

T5 55.52 7.55 32.7) It.20 0.1"' O.03S't 0.1063 21.382 6.7878 20.3826
~-;

............................=..........................~•••••••••• ~.......................a •••
C'-;..

(Contd. )



Table 7. \Contd.)
..-... _••• ••••• .... .•••••• -..~ . .•.•_.a .t __•••••• •__ _._. • .am •• •• _

1 2 3 5 6 7 10 11 12
...-,............. .._._••• • _ ..... ............--.......~.. ._••J • ••_. ~••• _ ' •••1_ •• _ •• _ ......_,.._. ._. er

7.4.qo T, 51.lts 15.32 28.93 4.40 O.133~ 0.0516 0.1188 O.25~ 0.1010 0.2326

T2 41t.4s ,".1tO 36.75 ...~ O.133g O.~7~ 0.1463 0.llt3 0.0501 0.1550

T) 42.20 13.27 )S.~) 4.70 O.I)2~ 0.0523 0.1325 0.108 O.oJt23 0.1072

T4 ".Os '-'.10 31.55 4.30 O.lftOO O.041~ 0.121) 0.098 0.0330 0.0836

T5 5'.72 1.:i5 33.0) ".30 0.1"29 O.~ 0.1163 O.lW» O.25~ 0.6'-19

.......................................a .

17....80 T1 43.22 12.15 39.~1 1t.'lO 0.1310 O.O't7«:1 0.121) 0.098 0.035:1 O.~10

T2 1t6.'" 9.50 )~.S3 4.SO 0.1.10 O.OItl0 0.1308 0.091 0.0260 O.Cg29

T) ".05 , ••10 31.05 4.80 0.1340 O.~7~ 0.1188 0.067 0.0232 0.0574

Ta. 't6.)S 12.)0 36.95 4.40 O.llt6 o.OIt66 0.'115 O.0At6 0.0156 O.O3~"

TS "7.35 fJ.92 3S.Q) a..90 0.124 0.0399 0.13)0 O.245t 0.0800 0.211 ..

•••••••••••••••:•••••••••••• ~ ••=•••••=:=•••••• a •••••••••••••••••••••••••••••••••••••••••••••••••••
~;

w

lContd. )



Tabl. 7. \Contd.)

~--_._-----~..._-_._-...-._~~~~~~~-~~----_._---~~-~~-- ......-..................-..........~..--.....-

1 2 3 ,. 5 6 7 9 9 10 11 '2
-_._-~~-----~--.-._~~~-~-----~~-~-~~~-~~~~~~_._--~~---.-.-.---.... -~~~~~~
26.4.AO T, 5'.45 10.25 31.20 4.10 0.122 O.O't16 0.10:15 10.26~ 3.5167 >.2567

"2 ".05 14.10 31.55 4.]0 O.13~ O.0It7~ 0.1213 5.473 1.':tSSS ".6~87

T) "".15 11.60 35.15 4.SO 0.132 0.0523 0.1288 1.:-7" O.l8ft~ 1.~)3

T.. ..4.95 12.~O 37.8S 4."0 0.126 0.047> 0.1220 1.3142 0.5367 1.)670

,T 5 63.05 8.90 2".25 ).~ C.lltO 0.0316 0.1013 "l.A~ 10.q74] 14.8610

.....~•••••••••~••••m:••••••3~••••••••••••a ••••••a .............................................

20.5.'lO f 1 47.05 10.57 37.6~ 4.70 0.124 O.0Jt66 0.1175 2.340 0.~~;'2 1.2420

T 4~.3 lS.65 32.05 4.00 0.135 D.041C 0.11 fJA 0.306 0.0916 0.265)
2

T) ItS.45 llt.4O 35.JJ5 4.30 lj.1S1 O.04]~ 0.1"3 O.lSD 0.1110 0.33>0

Tit 46.55 12.20 37.15 1t.10 0.1)3 O.044~ O.12~e 0.284 C.C;;64 0.21/0

TS 51.30 10.2S 3".35 4.10 0.135 O.03~a 0.101) 3./01 1.0753 2.J)68

•••••••=••=,·;::==•••••••••••• ;<t•••=:::a:t•••:t .



resPeCt IYel y. Their weighted means under dlff.rent

tr.eHlents pooled ewer periods of obseryatt onl are wtven

in Tabl. 10. It t. seen from the data that de'inite

r.latton.htp utlls between the avatlable nutrient content

and the IImOUnt of sotl contatned fn runoff. frau the

pooled means It fs seen that mIIxlrun avat labl. phosphorus

content was observed under T5 (10.78 g/ha.cm of runoff)

and mfnt... under T2 (7.52 g/M em of runof'). In the

10•• of avatlable potassium .,~ slmll.r dlf'.rence.

were observed. MaXlmun ayat labl. potasstum content we.

observed under T5 (626."~~ em at runof') and .tn'nun

undor 12 l351.62 g/he em of runoff). The high content

of evan.bl. potasstum and avaf labl. phosphorus observed

tn T5 may be due to the hi gh content of sedIment In the

runof' tn this treatment.

The MQlnt ot total nutrfents lost through

eroded sedtment under different treat_ntl and periods of

,alnfal1 ar. gfyen tn Table 7. The total nutrient losses

eNer the enttre cropping _son ar. given In Tabl. 10.

It I. ~en that maxI""", 10•• of nutrt ....ts yla.,07."7 kg

nttrogen, 28.476 kg phosphorus and q2."7~ kg poeasstum

were regf stered by T5 (uncultlyated bare f.,low) and

mlntmum loss of nutrients vi z.... 11 kg n1'rogen, 1.It6)kg

phosphorus and 3.~02 kg potasstum by T~ (tapioca fn ridges



Table A. Content of evat 'abl. Phosphorus as affected by
dft'er.,t treatm....ts and pertods of raInfall

(g!ha.cm)
......... •• • .,....... , T.' • ••••••• 1••••• ._•• ••_. __.____ _.1..... .._._ ..••..•.•.-.-.
oates of obser-26 c. 7<:
_ .....yloOlll'...t~gt .~. ~

Treatnwtts 1 2 3 5 , 7
••• E ••••• _ d •••• _ _ •••._ ~_•• _ _ I I 3 ••• __ w•• •••

T
2

c.o.(o.Os)

SERa •-

11.65

12.38

N. S.

1.52 6.58

'.3~ 8.13

... s. 19.5C5

6.91 12.42 5.68

7.17 8.68 56.98

6.68 10.01 )0.95

...__._---~~-_ ..-.~-----~~~~-- .. I_~._.~---- ...._----~~~~-_ ... -._._-~---.-----_.-_. __._~
lContd.)

-...'
C)



Tabl • 'J (contd. )

. ......-...-.....------ -_...~-... . ...--..........--- ..-.....-.-....--...........-------_.._-_...... .,. .........._---........-._.-.--
Dat•• of obser- 16.11.79 19.11.7:'- 21.11.7~ 23.1'.7St 2q.11.79 7....80 17.4.90 26....80 20.5.80ptJ9!1

Treatments 10 11 12 13 11. 15 16 17 18---_.....-. .. __........_----_....._........__...----_.....-----...--,~ ....................--- - ._-~~---._--~~--.._---._.~--~
T, 10.49 '{.l7 5."7 11.07 to.l~ 7.75 9.65 11.57 28.06

T2 5.51 9.fl9 a.5~ 5.24 5.71 9.01 10.00 to.Ol 11.~3

T) 7.66 )1.0\ 7.7" 7.f:J2 6.ifJ7 1.11 1.3.38 10.91 )1.82

T.. 6,,40 SIt.7! 7.17 5.96 5-94 8.25 8.S.2 11.~ 25.13

TS ~.18 7.79 10.63 9.::13 10.93 8.65 7.16 17.~0 13.22

C.o.(0.05) ).12eJ ".s. H.S. 4.0451 2.735 H.S N.S N.S 5.81

SE• • 1.015 12.051 1.163 1.314 0.8,«17 O.SQ2 1.9ft' 1.947 1.SQS-
_____ • • .. JlI ..... • ••• ..... J •• • • __.......... • __ • __.••• _ .....



Table ~. Content of avanable potassIum as affect by dlr'....ent
treatments and p.. lods of refnfall \Q!ha.CD)

......__ ._ ~......-. _ .._ ~-. .-.-.-....-. ~ • a_'S' __~.• _. • •.••_ .. ••••••

oate. of obser-
26.~.7:J 29.9.7'" 10.;0.79 15.10.79 21.10.7, 2~.10.79 )O.10.7fJ 1.11.7;1 13.11.79vat ton

• . -Treatments 1 2 3 It 5 6 I 8 9---_._--_ .. v.
I a__• _____ ••r___ ....._~...-_._---~ .._---~_.. T. ____ ..-.-.~~-------_ ... •••• -.--

1 , 538.32 30).37 2~S.15 528.20 402.31 20~.OO 300.9 62~.51 19S.S'O

T2 3QS.15 21q.6~ 352.56 _tl2.61 -57.6.. 370.:41 315."~ ft2'4.15 It5tOO.S)

,) 401.70 )20.29 3%.11 633." 45'8.21 1231.66 27".97 ""'.25 22"7.16

Tit SltO.01 2"1.12 6'9."5 696.76 57Q.ltS 3605.63 4)1.09 107~.:11 "O"5.~S

T5 550.12 414.9' "30.~ 361.)1 431.!:tl 2S;"." 4O~.60 1053.:;1 273.,32

Sf8I + 5:;.52 50.99 116.~e 81.12 62.22 621.52 53. t,~ 100.). 13~'.06-
c.o. (0.05) I.s. H. S. N.5. ~. s. N.S 1915.28 II.S. 100.1" N.S

....... .-...- ~ _ __ __ • t ._ J. _. __ I ••••••__......-. _

l:ontd. )



Tabl.9. (Contd.)

O8t;:ti~obser- 16.11.79 1~.11.79 11.11.79 23.11.79 2q.lt.!~ 7.".~ 17.4.90 26.4.80 2~.S.80

Tr..t~nt$ 10 11 12 I) 14 15 16 17 18

" ~6.rl )2S.94 495." 651.62 593.9' 167.~5 450.66 737.82 21"1.98

T2 13).,.Q "'0.29 194.83 212.~l2 22S.3~ 150.3~ "92.72 701.62 786.7-

T] 183.30 2381.45 21".1.3 1':17.26 2Oft.61 '''6.1 1021.69 ~].06 2612._

T,. '''9.19 2616.22 166.'0 207.'7 243.)4 lq....12 1;55.31) ~7"."51 1~31.5S

T5 )65.65 260.17 361 •.31 4"5.1S 603..87 268.OS; 2)fl.4S' 1266.37 806.,30

SEta • IC~.03 74~.2a Jt,S.2S 82.36 38.1J 80.37 17~."3 166.0) 3>2.12-
C.o.(O.Os) M.s. N. S. '1&"'.76 253.7$ 11>.~ N.S• tl.s. H.S. 12013.35

• • • I .P••_ ....- ....- __ ,.. -... , ,.. _ •• _ _ .._ .,....... • ...-.-..



80

aeroll the 110Pe with groundnut as 'nt.rcrop). The MaOUftt

of nutrlentl 'ost through .roston can be explained w'th

re'.rence to the sotl los... cbserved.

The 10...s of avat lui. phosphorus end wa.labl.

potesl"'. during the cropping ..eon are given In Table 10

and ,tg 7. The n*Ctnun los1 0' avetJabi. phosphorul was

recorded by T5 (207.~7g) and mlntmum by 14 '14.39g). In

the a. 0' ayatlabl_ POteslt""" the maxi.. lOis was

observed In 15 (12.11kg.) and mtnlmum In 14 (0.71 kg.).

4.6. sedlmant content of runo".

The data on mean sediment content (wet ghted) of

runoff under different treatments .re given In Tabl. 10.

The maxtnu'l sediment content wa. obMrved In T5 (~.S kg/

he em of runo") and mfntRUA In T2 (1303.2 kg/he on of

runo"). It can be seen that the higher sedtrnent content

of runoff was cbterved tn bar. plots whtch had aCCUI8Ulated

'.r!f-YO'''' 0' runo". Thtl.Y be partly duet to the

sp'a.h e"ect tn detaching 10.1 particles and partly due

to the hi gh sediment carryIng capacity of runof' on those

plots. The "Igher sedtment content In the c;r~lped 'Ield

(T1) can al.o be ecplafned •• due to the poor lof 1 COter

and but1d up of large yo..... of runof' resultfng tn hfgh

MdtmeftC carryf ng capacfty.



rable 10. * *HeChantcal c:aupost t 1on nut r tent content
nutrIent loss and Mdlr:'i8ftt content* of
runoff over the entire season as affected

by dlfforent treatments
.....~~..-..-. •••-... ....-..•••••• 11. _ •••••_~-.-'__' ••••••.w. sa ._._••• , ••_ .. 1 _ I • ........__... --......-.

Treat...... MechanIcal ccmposttton
of runoff ptdtment (%)
sand Silt cIa,

Loss
m

IgnItIons
(X)

N content
of runof'
sedtment

, 'W' )l;%i ,

P content
or runoff
sediment

tt)

K content
of rllftO"
sedttfl8nt

Cd}
\.1Ji

Ava..ab1. P
loss(g!he.cm
of runoff)

1 2 3 5 6 7...,......_._... • , •• --.. ..... .... • T •• • • •• -.. ••••_ ..... _ •••••

52.10 11.1) ·32.11 It.IS 0.128 0.0At3S 0.1143 10.02

ItS.Oft 13." 37.22 1t.1tO O.litO O.rA6It 0.12'" 7.52

Its. 72 12.90 36.85 It.53 0.132 O.0f$8 0.1322 8.1tO

ItS.55 12.52 37.51 .....2 0.131 O.04~ 0.1225 8.27

TS ".05 O.l~ 0.1066 10.18

•••••....--.-.... ••__•••__ n _ a WI ._ _.--. •••••••'. - .._ .n•••- .,.......

(Contd. )



Tabl. 10. tContd.)
........_ II 1._'••••••_•• .••• w • ._ .....-

Avetlable Total N
K loss loss

(g/he.cm of during
runoff) the season

(kg./he. )

Total ploss
during the
season

(kg!ha.)

Total Kloss seesaw1 seasonal sedIment
during the avaf lable P 10as of concent of
seeson loss avatlable runof'

K
l Kg/".) (g!ha. ) ~ kg/'ha. ) l kg/he.em)

10 11 12 13 IS 16._•.. _... . .._.....•• .__ __ .....-....-. . ...-...__._ _. a._e._._ .••__ .••

~1.15 ".01 14.,lts )9.039 l00.lt7 S.1tO )42).7

351.62 ~.70 ).205 8.S80 ItO.56 1.~ 1]03.2

361).70 5.52 2.068 5.1tA9 22.26 0.9\ 1632.3

~.78 It.l1 1.463 ).902 1".)9 0.11 1853.7

626.SQ 107.lt7 28.-76 82.479 207.81 12.11 ~.S

-.........._....--..- ..-_..~ ..........-.-._...~......... ,.. ..__.__......._---~---- ....~--- ..-_.•_-----_...-.._... ,..-

CX'
N



..
Table 11. Percentage of runo'f durln~ dlf'.rent ratn'a11.

observed a. affected by dt trerent trMtn':!8nts•........ -----.......-.....~. • 'I' • __ .._~...- ..... 8 •••••••••• ----. ....__..___... • __ 3' •__ •••• _

oates 0'
observac- 26.9.79 1~.~.7~ 11.10.7~ 15.10.79 27.10.79 2q.l0.7~ 30.10.19 7.11.7~ 13.11.7~ 16.11.1~

-1sml
Treatment s 1 2 3 ,. 5 6 7 q ~ .8-_.-._..•_~--~- ..----~--------~-~~~~-~~~~-~~~-~._-----~------_.~-- ._--__.._.I .••~

3.ott. Si.~2
( 10.01) (17.~6 )

2.66 14.03
(9.24} (21.73)

6.60 6.77 4.60 O.6~

(14.A3) 114.71) (12.35) {".54 >
1.~

(A.O' )

2.57
($i.IO)

27.60 2).53 1.10
(at·.6') (18.75) (15."5)

2).2~ 17.22 3.q~
;. Z<l. 7~) l24.41) ( 1t .33)

~.o~
(17.52)

J.SS
(S.13)

16.~6 36.~O 6.64 21.16
~ 2".26 ) (37•3~) (lit.90) (27. 76 )

3.~ 8.99 1.14 11.~8
,IO.OZ} Ul."Z} l].'b) \1~.~7)

3.29 6.32 0.96 5.86
(10.)9) (14.56) (1t.71t) 0'.00)

T I.S9 2.)8 1t.16 3.67 2.21 0.23,.
(1.03 ) (A.Aft) (11.33) (10.~O) (~.ItS) (2.55)

T 2.'U 1~.1~ )6.~ 3".61 17.18 15$.71
S (9.42 ) (Z4.7S) (37.3A) (3S.~) (24.47) (26.32 )

SEm • (0.711 ) ( 1.q1J) (1.29 ) (1.97) (0.578) \0.759 )-
C.O.<O.05} N.i. '5.79 j (3.SA) (6.06) \1.7q) (2.)4J

2.24 2.09 0.04 S.~

(t't.S» 01.2") (l.IS) "4.10)

to.~..Z) (2.220)(1.60) (1.19)

(2.90) (6."5) ,4.:12) (3.6'0
__ • •• •••••• ._. I •• .. •••• ..-~ ••••

( Contd.)



Tabl. 11. \ ConId. )
_ ......... IT _ ..........______•••••• I'.__ I • I.e •.••••••• _ • ___...... •

____• __ an ____._••

-~-----------Detes of obser-
1~.11.7~ 21.11.7:1 23.11.7~ 2q.11.7~ 1.4.QO 17.tt.-.o 26....cto 20. 5. 'to

¥attcn
Treatments 11 12 13 1,. 15 l' 17 1~-- -------_...... ............-- .. ...______................-..........~._....____._.____._.......______ • .._~ ....._T....

T, ".07 29.57 27.91 1tO.13 2g.40 3.16 2".34 .....7
( 11.it6) (32.79 ) (31.79 ) (3~.30) eI2.1S) (1()GIJ) (2::1.53)( 12.(4)

T
J

1.27 6.St6 7.)0 17.07 23." 2.78 16.70 2.80
\6.(2) ~ 15.05) 05.61 ) (24.34) \ZQ.9S> (9.45) (Z4.12) ,9.31 )

T
3 0.53 7.~ 4.51 10.~S 11.67 1.20 7.)8 0.62

l).)O) OS. 7) (12.16) (1~.B;n ll~.!j7) <5.t36) (15.)6) , .....S)

Tit 0.54 7.50 't.12 5.~7 10.'t8 1.62 ].76 0.82
(3.37 ) (15.~) (11.6l+ ) (13. 7) ,151.25) (7.18) (10.%) {S.OS}

T5 23.70 5~.Ol 47.95 63.00 3).96 JtJ.20 57.05 21.55
lZa.:J7) (50.22 ) ~"3.76) (52.SIt ) \ 35.62 H32.0It) ("~.06) (27.61 )

SEm • (1.)6 ) \1.098 ) (1.2~ ) ,1.226 ) (0.728)(0.821 ) 0.110) \1.12)-
c.o. (0.05) (4.1 q) ~3.3q) \ 3.~6) l).79J \ 2.24) \ 2.53) (3.42 ) ~3."4)

~__._..........__ ••__~___ •••-....._. 'E ••••• 3 __...__ • ..........__....._ ............_~.............'..__.......--_.... .......

• figures in brackets are angles.



4.7. RetentIve Rafntall.

The data on the percentage of retent lve rat ntal I

under dl'ferent tr..~ts and periods of ob••,vation .,.

glvan In rable 12. In T1 the retentive ,atn'.11

~,cent.ge. under dl'forent retn. ranged fran S~.87 to

)6.96, In 12 from 76.57 to 9~.97. tn T) f,om 8~.33 to

~>.47. tn 14 from q~.12 to ~9.96 and tn T5 frem 36.7 to

~7.1q. COnsidering the total r.Intan end total runo'f

during the ..ason, the totel retentive rafn'.11 and fts

percentage were det....fned tor varlou. treatment.. In T1

the total retentive ralnt.l1 during the S04$Oft was

583.62mm {B5.3r~»)ln 12 629.73mm (~2.06%> JI" T] 657.23 ~

(>6.oa~)Jtn 14 666.sm- {97.44%) and tn TS 4~1.03 mm

\ 71.18;~:,). Fran the rasul ta f t f 5 seen that _xfmum

retentive ratnfaH was recorded by T.. and minimum by TS•

The rotentlve ratnf811 flgur•• were h"'or..ly related to

the MlOUnt of runotf occured In those plot.. In T5 the

retentive r.tnfall •• low bec.use of high runo'f and In

T4 the retentive rafnf.n ..... hIgh because 0' low runo'f

t Table 6) occurred tn these plots. The r•• sons for high

runoff In T5 and low runoff tn 14 we,. "platned ..rUer.

4.6. pH and conductlvtty 0' runo" water.

The data on pH and conductivity 0' runoff wete,

under di".rent treatment. and pertods 0' observation .,.

presented in Tab'. 13 and Tabl. , .. reapectivel,.



•Table 12. Percenta t}{; c·f retcnt1y~ ratnfall 'liurinw uiffer..t
rainfalls obsurved &5 affected by dtfterent treat

:nents•
............--~~ -----._ _-_ ,..... _ -----------.- _--_._-_ -~ -...-_ .-..- _---
oat::tr'onobser~ ~6.~.79 29.j.79 10.10.19 15.10.19 27.10.7~ 2Q.l0.79 )0.10.79 7.11.7~ 1).11.7~

Treatment s 1 2 3 .. 5 6 7 8 9

1, ~6.% 90.0S 72.4 76.47 92.~ 90.512 8).CIt 63.10 ~3.)6
(19.99 ) (72.(4) (53.31 ) (61.25) \74.55) (12."" ) (65.7ft) ~S2.66) (75.10 )

T2 ~7.)" 85.97 16.72 82.78 96.11 ~7."5 96.96 91.02 99.81
(80.76 ) <6'.27) \61.22 ) l65.59 ) (78.67 ) (80.81) ( 19.98) (72.58 ) (96.11 )

T, 98.Oit 97.'" 93.'tO 9).2" ~5.1tO ~.'1 96.72 ~'.6a :;19.01+
(~1.~S1) (00.80 ) l75.17) (75.~) '11.6S) (85.'t6) t 79.61 ) \75.~) (flS.26 )

T, 98.42 97.62 ~5.85 ~6.33 ~1.73 9:t·U St7·I' 91.~2 ~S.~
Ol2.;;'] ) (tl'.'6) \ 78.67) <79.10) on.55) (,81. ) "81. 1) \ ~11.76) '88.95}

T5 97.1~ ~1.~1 63.12 61.3~ 82.'J2 80.29 71.58 36.70 8~.~1t

(ctC.5fO (65.25) (52.62 ) '51.60 ) ,65.63 ) \63.6"J) (51.85) {37.c7) \, 70.50)

SEta + (0.771 ) {l.q~} (1.2j) (1.97 ) (O.57! ) \O.7S~ ) {O.~42} {2.22 ) O.60}-
C.O.,0.05) N• .>. <s.n,n (3.~r:t ) {6.06) (1.nn ~ 2.3-') \ 2.SlO) \6.85) ,1t.:;'2)

_-...--...-----.._--------..,.~~~ ....--..-.....--........_---_--...... ........-......-------............-_-..---....~ ............-..........-----..---....
\,contd.)

0(

C')



Table 12. lContd.)
~ •__.S_.N . av ••••__ • • __ .. :w__~..........-__.....................,..'.........._ ... _ ........... ........_...._.___....~ ••_._..

oates 0' cbser
..tfon

Tr..tn-.e1t s 10 11 12 13 15 16 17
~--._---_. &•• _. ..'-.......----_. ~......_----~.............-...........- .....~...-.... - ..... _ ....-......_ ..-.....- ....~...--........-,......-.

1, 71!.2~ ~5.~3 70.43 72.~ 5>.81 71.60 ;t6."" 75.67 ;;5.54
(62.2" ) (78.5lt ) lS7.21 ) (SR.21 ) {SO.70) (51.81) \ 79.78)l60.47) \77.~}

T2 "".03 9ft. 14 93.05 ;;2.]0 ~.9" 76.57 '.17.22 ~3.]O 97.20
(70.03 ) ('3.9Q) ( 1".95) ~ 111.39) ,65.66 } \61.0S) ~80.55H65.q1) \ 1C.6~)

T) ~.15 'J~."7 ~:l.SO 95."£1 85.05 gq.33 ::#'.9 '.;2.62 5r;J.)~
{76.ce} (96.10) ( 74.1) (77.9ft) (71.II) (70.03 ) (84.11t H 74.64) I, '5.52)

Tit 5#4.03 :r:t.ft6 ~2.50 95.~ ~.1t3 8>.12 j8.]8 ~6.24 ~:J.18
(75.99 ) ,86.6) (7'.16 > (7q.)6) \ 16.53) (10.75 ) (82.82 h 7~.OIt) {8".~5)

T5
50.96 76.30 "1.00 52.15 37.01 66.05 71.80 42.:15 1'3."6

("5.55) (61.04 ) (19.7") ('6.24 ) (37."6 ) (54.38 ) (, S7.~6) tltO.)t4 )(62.)5#)

SEm • ( '.19 ) (1.36) \1.09~) ( 1.2~) (1.226) (0.728) {O.~21 ) ~1.11) \I.12j-
c.o. (0.05) ().68) t4.HU \).3q) (3.;6 ) (l.la) l2.24 ) \2.53 ) {).42 } \3.")

__.._____ • II •• _ ••__-__....~-____ •• _ •• _ • II'. F.......-........... _....-....-.................._._______..____.....,..........,._...._. __ • .-.-......

*' F' '}tres 1n brackets are an'.';! es.



Tabl. 1). pH of runoff ;'fater as .ffected by dt 'ferent
treat:ents and dates of ratnfall.

~,....-..-..-........~.,.. ._....... II ...... EJ • A-•••• •• •••••• sa •• ea ••••••••q. ~....._...._
oates of obser- "6 <' 1'3 2':J.9.1'J 11.10.7~ IS.l0. ]:" 2/.10.r:J 2~.10.7':J JO.l0.1~ 7.'1.7~ 13.11./>yelfon -,.:lI.

...._.. '- . .
Treatments 1 2 ) .. 5 6 1 ~ ~-- _._-,.. ••

I ••______•._.e_____-...-...-.__..........__.._____ ...-...-...-....-........................,_......_-.••• - -_.._ ••___...~..-....-...~__

T, 5.,5 5.95 S.SS 5.]~ 5."" 5.15 5.55 5.S~ 5.~

T2 5.98 s.~1) 5.~O 5.6~ 5.85 5.65 5.65 5.58 S..."

T) 5.9" S.~3 S.tl~ 5.6S 5.73 5.]0 S.60 5.59 5.ftIJ

T.. 5.;'5 5.;'5 5.~5 5.50 5....0 5.73 5.]0 5.53 5.6)

's 5.~5 6.0) 5.~5 S.e3 S.~3 5.75 S.68 5.55 s.se

SEa + 0.055 O.OA] 0.055 O.OjO 0.102 0.051 0.053 0.063 O.0It8-
C.o.(o.o5> N. S. H.:.i. N. :.i. N.S. N.5. H.S. N. S. M.S. C.14S

~~~ __•• n • ~~~~ ~_~ ~ ~ ~_.__~~_._••••••-~ • .~~~



Tabl. 13• \ Contd.)..~.._.__.-..._-----..........~.-_-_ .... __-...........--.. ..............__._. _ .........__ ._...__~~.................._ ......n _ ._......~~

oat•• of obser- 16.".79 1!t.l'.79 21.11.7~ 23.11.7~ 2ll!. 11 • 7~, 7.4.~ 17._.QO 26....~ 20.5.'40
dttgl

Treatments 10 11 12 13
l_

IS 16 11 18
~-~-_.... ,---~~~~~-~~-~-~~------- ..~.----...-....- .._--~ ...-.............-..--~.....--_..---.....,'.-. ---

T1 5."3 1.40 5.39 5.)~ S.AtO 5.93 5.55 5.~O 5.15

T2 5.58 5.40 5.43 5.45 5.'to 5.~8 5.63 5.65 5.73

1) 5.50 5."9 5.35 S."~ 5.)) 5.95 5.53 5.7q 5.78

T.. 5.48 5.1tC s."S 5...8 5."5 5.95 5.53 5.70 5.65

TS 5.35 S.50 5.45 5.50 S.SO S.83 5.65 5.68 5.18

SEll • O.ORO 0.072 0.085 0.070 0.093 C.C60 O.O1~ O.O1~ 0.096-
C.o.(o.Os> N. S N. S. N. S. M.S. N. $. H.::; • N. $. N.S. N. $.

......-- • __--.-.. _ QT•••• 1 ••••• • ••18 .. •••__ .F ••••• ......-...



90

It f ..... 'ran the data that pH of runof'

water ... not .'fected by dlf'.rent treatment • ..cepe on

1).11.79 durIng whIch T, ... afgnt,tcantly higher t~

t hilt of Tl' T2 and T3. However".. end T5 were an par.

T1 ' '2 and ,) -.er. alao on par. The high pH 0' T4 may

be beceuae 0' lew ..It content of r&.WtO" fn that plot

('lrmM f._r,l96ft). HoweV6\1r, there we. no significant

dl"erence between the tr.ement. durtng .11 the other

ratn. 1U90a.t tng thet the pH 0' runof' WIIter WIIS not

."ected by dl'ferent tr..tn_nt ••

It I, further ray..led that conductlvtty of runo"

wete, waa not ."ected by dl".rent treatmenta except on

20.5.80 when '5 recorded maxI.. conductivity of "~.35

mlcrClllhoa/cm which ... sfgnf'fc:.tl, htgher then the other

treatmenta which were on j)8r. The hIgh conductivity fn TS

.y be because 0' high neutral ..It content 0' runo" 'r.

thllt pl.. However, the ccnduectvtty was not ."ected by

dl".,.,t tr..tment. durfng all the other r.fns, IUg~.tfng

that the ."ece of dl".,en, treatments fn Changing the

conductlvfty of runoff t ....gr••

".9. storage of lOt 1 IDOt .tur••• a'fected by

dtff.rent treetment ••

The data on IUr'.c. lOt I mot sture (0 to 22.5 em

18'''') .torage under dt ".rent treatment a and pertods are



Table 1". Electrtcal ccnductance of runoff _t.er •••ffeeted
by dlf'erent treat_nts and dates of rafnf811

\litcro'''lhos/aa. )
............__ • __ _ ••_._ •• _ •••• ••••••••__•••••__• _. _ ••• ae••_. •••••••••• ..--.. --. •••••

Treatments 1 2 3 s 6 7 8________• .. ._. • _. ... • __._............ •••• __ .T••••_ ••111 •••••• III •••• rt ••

T, 52.35 42.63 35.35 67.15 65.2~ 37.9' 52.20 55.98 SIt.)S

T2 5,....' 53.1) 36.95 68._q 41.68 38.98 40.93 '-6.63 1t7.)8

T) 58.23 52.20 SO."S 60.15 "3.~ 33.58 39.55 ".33 "".55

'It 54.65 65.78 41.20 63.10 41.29 33.95 50.25 53.20 56.58

TS 56.28 51.08 51.58 65.90 53.15 3~."] "7.)0 "7.00 55.65

SEat • 5.10 1.16 5.67 2.85 8.)2 4.10 5.03 3.;16 3.50-
C.O.'O.05} N. S. M.S. H.S. N.;; . N. S. N. S. " •. $. N. S. N.::; •

~~~--_._-~-._----~-~~~--_._---~~-~.- ..~~~~_ .._--~~~~~------~-~---- ---...._-----
\ Contd.}



Table 14. (contd.}
•• _ ••.••. • •••••••• •••••••••••__ • _. _ •.• at ....._ .......__...__........ _ ••• • __ •• _.

Treatments 10 II 12 13 I" 15 16 17 18
-~..... ...................... ._ ••• 11 •••••••• va ••• "...__..____•

_v. ___ ••• 1d __.•••_.l. __~ •• --- ..-.-- -----
Tl 48.13 4q.55 "9.73 42.~O 1t6.23 39.03 45.A5 36.214 36.3'

T
2 ".65 39.73 "2.43 35.45 43.49 40.20 "~.85 36.15 )8.19

T) )8.6~ 37.83 44.45 &16.23 44.35 39.38 44.78 )".23 35.10

'It "".00 37.40 40.23 1tO.93 't6.68 'to.SO ItS.73 37.00 37.~e

T5 1t'.:13 "7.75 Itl.13 '+7.25 49.45 ".83 49.00 42.38 "~.35

- • 5.1Cl 5.69 4.67 4.60 4.73 3.57 3.58 2.85 2.98-
c.o. (0.05) H.S. H.S. N.S. N. $. N.5. N.S. H.S. H. S. N.5.

__.._.u ____~~. __._..__ .____~_.__~_~_~~~~~~_._. __~~__
.. I .......·w_•• , .._- ... • ----._---•.. ....



given tn Tabl. 15 and ,Ig i. It f ••e.. fran the date

that ..rface lOtI motstura was lewest under TS and highest

uncMr T3 durfng the tnftl.' perfod. of stud, at whIch

there were frequent occurrence ot ,atnfal1. surface soil

mot Itu,. we. lowest under TS because the lend was bare

and •• IUCh the,. was heav, evaporation loss frem the

upper lOt 1 lay.rs. Ourfng the dry period. mexfmtMn ..,fac.

sotl mofsture WIll recorded unde, TJ and mfntmt.l':l under T
S

•

ThIs f. due to the fact that tapioca wal ,aspensfbl. 'or

depletfon of mot .tu,. In T.3 wtth enl, ..11 8mOUftt. of

evaporation t,on ..,face .tnee the tand wes ieept under

partt., wde due to crop canopy where as in r5 • the lOt I

mot Iture was depleted through the dIrect .tfect ot amahln•

•• the plot weI bar. fallow and c:onleqUent hf gh rate of

evaporation. In the course of study, there were f,equent

occurrences of r.lnt.11 durfng the '.ter periods ,.sul t fno

In mexfm~ atoratje ot surface IOfl motsture In T4 and

mln.nun In TS. The high mot sture Itorage In Tit .Y be

becauR of the Incr.... In .t«a94' capecft, 0' sof 1 brought

about by the hi gh retentlen of mot sture In the tnte, rldg.

ar... r••ultlng In high f"tfler.clon capacity by thl .ffect

of fnt.rcroppfng.

The det. on "sot I (22.·5 to 112.SCrn 1e,er )

mot.ture storage .s .'fected by df".ront treatments and



Table IS. surface sofl ( 0 tc 22.5 em.) moisture storage
as affected by d1 f'erent tr..tl~l8ntsand perfods

of ob_rvat tons (1IIf!)
____• ••_. • _._ ___..- ••••• _ ..__~ _ •••I __--.,...... •••• E •••a .a__ • F • __ ....

Treat,tJ8nts 1 2 3 5 , 7 9 10
._ • .-... •• ••• _ Ar ••••••• I ••• _ _._-. • _ WI ••••• _ •••••• II •• Ra•••• n ••••

1.280

N .".-#
0.7751.)3)

26.85 23.71 23.29

26.~1 24.1~ 23.03

25.71 22.8) 21.24

)4.57

37.)1

35.54

35.39

2.065

55.11 65.64

58.16 67.24

58.31 64.65

51.53 SA. 71

55.42

~.3~

57.60

52.Aft

1.'36

4.43

52.9~

1.1691.3760.693

60.38 55.71 50.]q

62.04 52.79 53.$6

61.~6 59.2~ 55.13

62.92 57.26 51.42

S7.7~ 52.03 46.~2

SEm •-
C.0.(0.05)

___________ ....... .............--.~ .._ ..~.....__............--.-..-. ••••_ •• _ ••••_. ••11••_._•• ... r ._ .......__~

l Contd.}



Table 15. lcc:fttd.)
____••_._ •• T .....--.____ • _ •• ------------ --.__.-_.-...---......~......-~-. ...-_.~~....- ..._. _.... ....
Dat•• of obser- 2.2.'lO 16.2.00 1.3.~r 15.).'0 29.).gC 12.4.8.0 26.4.90 10.S.'JO ZO.5.JlOyatlgn

Treat,:1ent s 11 12 13 14 15 16 17 lq 19._._._w.a.......1 au • __ ........_......____._.._______ • I Ad • ___-......-,____••••___......._ ..~_.._ .._ •• ---_..............~
'f' 1~.47 151.17 18.52 1~.2S 17.96 )0.53 ~'.22 31+.2j )1.01·1

'2 1't.a6 18.41 16.iJl 16.25 15.56 3C.4~ 4FJ.OS 31.2:1 27.33

T) 22.51 22.42 21.06 21.03 20."7 32.75 51.55 31.53 35.79

Tit 20.86 20.79 19.35 Ht.~1 lq.~2 37.39 53.51 44.17 41.40

TS 1~.06 l~.SI 16.71 16.11 15.51 24.2S 4S.~ 21.1 , 24.71

SEM • 1.064 1.013 0.926 O.~IJt 0.e'13 1.563 1.32" 1.067 1.0A2-
C.0.(0.05 ) N.S. H.$. 2.~6 2.51 2.51 4.q2 4.08 3.2~7 3.334

c:.c
c.n



periods of obl.r~ttcn .r. given In Table 16 and Fig 10.

Ther. heve been frequent occurrences of ra1nf811 upto 67th

da, of planting. During tht I pertod the maximum storage

of IYbsol1 mollture WItS .en In T) and the minimum In Tt~

The fnaxlmun qUitntfty of lUbeof 1 mot sture Itor898 obterved

tn T
3

can be attrfbuted to tho high retention of r ..fnfal1

tn T3. II' IS' ,he .«age we. ",Int,",*" dtta to hi;" runo"

as CM ,t.let we. k•• as uncttlctv..... M,. fallew. It 1s

seen from the <ata that thera was no ratn 'rem 67th day

upto l~)th da1 .fter planting. The study of the -..blOt'

motstur. storage revealed that there was gradual and

continuous depletion of subsoil aaolstur. during thfl period

and the culttvated plots shewed maximum depletion where as

depletion ... mtntrrnJl't In bare f.now (T5>. Among the

cultivated plots the htgher rate of depletion and thereby

mtnfnun storage .... shown by T1 during tht. period. The

mexl__ storage of subsofl motsturo by the uncultlvilted bare

fallow can be attributed to the lilde of root extraction 0'
subsot I mot sture and subsequent evepo-tr."spfratfon. In other

treatments the roots of taptoca which extends upto sOon
would have extracted much of the IUbso11 mot'tur. result tng

tn tnBxfrrun de;>Iet ton 0' ~aot 1 mot sture.

Bfanetrtc obaervat tons of matnc:rop (tapioca)

8tanetrtc cosery.tlefts IUCh as hetght of plant,



Table 16. SUbset 1 (22. SCm.to 112.scm.) mc:t sture stU"age as
as affected by different tre4t ,enti and pertods0' observatIons lmmJ

~~~__~~~ ._. ~~~~ ~__ • ~ • • ~~_ ••_ •• ••• _••• J._' ••__~~ •

..!.t!!£~I!!S!~..........1 ~_ i_~__.._..J__•••_ ..! . __.._~-..--.- ......L...rtt_ II .1.. _....sa~.__...........l...-~

r1 370.25 364.55 36Q.l0 361).99 361.]8 378.06 331.17 299.7- 263.1t1 241.31

T2 360.1~ ,49.11 347.1:'0 338.36 3".89 )67.08 )28.12 2,0.68 266.39 253.58

T) 391.19 312.)1 3~.70 )86.71 3513.59 "03.011 351.58 )20.eo 300.2) 284.91

Tit 3tJ9.67 379.~ 376.27 361.69 367.;;;'1 385.95 335.72 311.57 2::1~.)2 291.19

'5 )62.73 35~.38 360.53 351.41 3~.22 372.7" 34:'.27 330.14 318.~6 305.%

SEm • 5.6:#4 S.6Q2 6.~09 9.236 8.421 9.066 11.198 13.~S 14.:l6fl 16.836-
cD.(0.05) 11.55 11.51 21.29 2Q.1.t6 25.:;;7 H.;;- 34." N.s. H.$. N. ~.

(contd.)



TallIe 16.{Contd.)

---- _.._.----_..~-.......---.- .. -~...--_..._..---_.._------.-,...-..~....-- ....---...._-.'.-...._......._----_--.-......-.
Dat•• of obser- 2.2.'Kl 16.2.~ I.).tto 15.).80 29.3."0 12....qo 26._.AO 'O.5.~O 20.5.80"atten-

Treatment. 11 12 I) 1" 15 16 11 lfJ 1~

-----~~~~---.~~~~~--~~----~~---..._.~-- -~_._~------~--~~
I _._....... _.- ......

T, 234.28 224.10 217.45 2t1.fJ~ 206.59 2HJ.55 2't6.03 2)1.29 231.~

T2 23".61 228.69 221.'47 218.03 215.)8 2251.65 251.02 242.10 2"0.16

T) 272.16 263.21 257.60 25ft. 70 251.2" 261.~ 279.16 277.93 275.11

T4 2".11 251.'" 2..... 57 238.39 235.67 2"~.6a 27'+.52 27".30 273.86

TS 25J7.17 2~.~ 2sro.30 27:#.30 276.76 292.3) 287.1" 292.71 280.63

SEra • 16.7':JO 17.572 17.654 1tl.OO2 1~.06At 17.4'3 16.q16 16.4QS 16.246-
C.0.(0.05) N.~ N.~ N.S- H.~ N. sa M.9- N.;;' ft.,. N.St

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



mnbw of total 1.... per plant, number of functlorwl

'eav•• per plant Md canopy dtaneter of tapioca wore

.tudled at monthly fnterva'i.

He' ~ht of plant.

The data on height 0' plant recarded at monthly

tnterva's .r. given fn rabl. 17. In 8" easel there were

no atgniflcl,int dlff.rence. betwaen the treatroenta. Tht s

suggest. that the df"erenc method. of cultivation and

tntercroPptng have no ."ect on the growth 0' tapioca a.

evidenced by the het ght 0' plant. Ihl s t s Ifmtl.r to the

result. reported by PraMd and Choudhury \ 1~75) who noticed

that there .... no adverso .'fect to the prlnet 081 crop due

to legumes In grass-legUMe assoctatlon.

4.10.2. Tota' number of ' ••vea par plant.

The data on the total leaves of tapioca as a'fected

by dlff.rent treatments and periods ot cbservatlm are given

In Tabl. IR. In all the cal.1 hlghe.t tUnber 0' total

leavea WIll produced by T3 and lowest by .t ther T2 or T4

durtng dlff.rent observation.. However, the dt'ference.

were Itatlltlcally .lgnl'lcant on 61st, ~llt ,122nd and

153rd days of Dlant tng. Towards the end of the season the

di"erence. agatn beecme nonslgni'icant. The higher number

of tocal 1eavel fn T3 can be attributed to tho better growth

condition. fn that treatment tn which the t.ptoce was planted



Table 17. Height of TapIoca plant at monthly fntervels
lon.) 8S affected by dl fferent Agro-Techntques

_...._..._~........-.-,......-......-.._--..._.-••.•..•----~------ ••••-..--.._---.._••I._. --. ...... -._~_ .......--.
Treatnents 30 days 61 days ~11 days 122days ISleta". 11, dilys 212 days 246 days

(at hervest)......-..____•.________~..~__•__..______........__ .T.___..___.._____~..-...............................___......-_.__..._._.._._._..

T1 22.~ 651.00 127.S'J 137.0C 144.'Q 143.67 164.25 '~7.25

T2 2).75 66.67 124.5Cl 136.42 '~.'7 151.92 167.519 205.50

T) 23.05 71.SO 134.75 141.% 148.SO lS3.<J;1 173.58 206.25

Tit 21.30 '0.17 125.42 132.00 143.58 148.50 167.25 20".67

SEm • 1.726 2.tJ17 ).000 3.626 ).865 3.564 5.708 5.77<.J-
C.O.,O.05) H S H. s. N.S H.$ H.:.> N.S M.:; N.S.• • • • • • •



Table 1". Total leaves per pl ant at monthly interval s a •
• ffected by different Agro-Te~hntques {tapioca)

_.......~.-...............-..--..-..-.....-............-.---_.-. __ ._-_.._-----.- ... ---....._-..._----..-.... -..._--_._-_ ....
Treatments 30 days 61 days :-1 days 122days 153 eMys ttlldays 212 days 246 days

~ at harveIt )..-.._--,. -.----......-....--.---_.- _- B. __ __ __ __. -..._.-._ ~ ..

SEJD +-

12.16

11.11t

11.75

11.25

0.607

33.75

1.065

59.17

50.67

62.25

56.25

1.716

62.00

58.67

2.062 1."~1 2.253

10~.10

11 S.SO

126.24

120.42

126.67
--..

C.0.<0.05) N.S • 6.596 N ," •e.:> N. S. • N. S·

~- • __~ .u. •••• • ...... a. • s ••_ ........_. __ .• _ ..-............-.-.......-.~.._-~.......-....,.....................-..-



lu~

fn rfdqes aerol' the slope. It t 5 revealed fran the

data that fntereroppfng had signiffcantly reduced the

total l..f productfon In 'apfoca during the .rHer

perfods whtch _, be beeau.. of the fntttal amothering

." .. of fntererop on the vegetative grewth of

taptoca which he. been r.flected on the l.a' production

lT~r.j and ~~thukrfahnen.l~7').

~.'O.J. Functfonal leav•• per plant.

The data on functional leaves of tar>'ace at

monthly tntervals ar. given tn Tabl0 1~. It is seen

that the no of fUn<:tf0n81 l.aYeS per olent we$ not

.ffected by varfous t,..tment. _cept on >11t day.fter

pl.ntfng. Ourfng the period the mtucfrm8 number of

'unctfonal 'eaves per plant was recorded by 13 and

mInimum by 12- It fs quite natural that the treatment

T3 tn whtch the total number of leaves was .1 so maxtmum

r~d.d the maxtmuM number 0' functional 18avos per

plant. Thfs t. clearly. r.'lectton of better vegetative

growth tn that treet~~t.

The deC. on canopy di-.ter of tapt oca at

monthly tnterval s .re gfY4N1 fn Table 20. In most of the

ca.s tho canopy dtameter -... not signifIcantly altered

by dff'erent treatments IUggeltfnQ thet ttle canopy



Table 19. functional leeves oer plant at monthly tnterval.
as .ffected by dt tterent Agro-Technf que. (taptoca)

....--.. ----~-- ----.-•..---_.'..-------.----..-... --....-..-..--_..-----~_ ......--_..._- ......-_...-.'.....
Treatments 30 days 61 days ~1 days 122 days '53 days Hl1 days 212 days 246 days

l at hervest )__a.-. .__...--_.__ __ ..• .. -... .....-...- ~...-..-.. ._ ._.

T, 12.16 3).09 It3.67 31'1.33 25.83 18.50 flO.67 "~.~2

T2 11.)9 29."2 35.S't 35.50 25.67 20.00 43.75 SO.lt2

'3 11.15 32.92 1t6.1t2 "'3.08 28.75 22••2 43.42 ItS.33

Tit 11.00 30.09 "3.08 "1.75 26.25 1-'.15 42.50 50.75

SEll • 0.576 0.9:;;9 1.867 3.5't7 1.911 1.550 ).250 1.701-
e.O.(O.OS) N. S. N. S. 5.972 N.S. M.S. M.S. H.S. H.S.

__••••_. __.-,..___.......___ •••__ 1 __ •• ___________ _..........----.,._.-_._-- • .---..-- •• .._-_..-.



Table 20. canopy dIameter of tapfoca at monthl, tn,.rvels (em)
.s ."ected by dIfferent A9ro-Technt~••________________________.. ._. • r.__• • ._. • .-.•••••_ .. ElM .

Tre.t~~nts 30 days 61 da,. 91 days 122 day. 153 days 1~1 days 212 days 246 days,at harvest)
-----_._~_... ..-•.....- -.._-----_ _-_ ---------_ - ----...

T, 4A.17 9ft.58 117.75 1Oft. 50 63.t:t't 33.42 so.8ft ~2.83

T2 "."2 ~n .17 113.33 106.75 59.25 32.33 56.09 102.50

T] lt6.0 91.8It 118.17 10Q.5*2 61.50 37.27 SS.~2 93.50

Tit 1tO.31t !t9.50 119.17 114.84 60.00 32.50 55.67 ~~.3"

S£m .. ).071 2.372 2.230 2.972 O.S22 1.613 2.~Ol 3.08't-
C.0.(0.05) N. S. M.S. N.S. N.;). 2.~48 N.~. N. S. M.S.

_.- .--._...----~--~~~~~-------~~~--~ E_~ ___~~~_~~___~~~~~__~____ ._.___~_
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dlaneter wes not .rked1y In'l~ by the var'w.

Agro-Toem'qu....1oyed.

".11. Yield attribute. and yield of matn crop

(tapIoca)

The deta on yIeld .ttrfbut•• and yfeld 0' tapioca

ar. gtven In Table 21.

It f. seen 'rom the data (Tebl. 21) 8nd "g 11

that the runb.r of r>roducttve tubers per plant was not

a"ected by dl".rent trMtment.. Thl. means that there

I s no .tgnf f f cant .ffect on the I'MIIber 0' product IWi

tuber. per plant .tther by fntercropptng with groundnut

or by rfdge or mound method of cultivation of tapioca.

It. t 1.J. tUrlber of unproduct tva tuber s per pIMe

It f ..... franChe deta that the mnber of

unproductive ttober. per pl..t we. not stgntflcantly a"ected

by dff'.rent trMtment.. The mextnun runber of unproductive

tuber. was recorded by T2 followed by T~. AU the other

treatments recorded almost the number of unproductive

tuber. per plant. The htfJher r 0' unproductive tubers

In T2 and Tit .y be due to the Itfmulatlon of root

primordia by the nttroqen excreted fran the logurr. fnterc:rop

(Ru...'.I~l).



Table 21. Yield attrtbutes and yield or !8pfoca as
af'ected by dt 'f.rent Agro-Techntques..-,_._. _. __• ....__ •••.• •••__ •• _ •• a •• _ .•• , •••__.~_._._. _.H._ •••. •... •....1. ,... _._

Treatments

PUDbor of Nwber of Length of ~1e.n girth
productt- unproduct- tubers of tubers
ve tubers/ ive tUbers/ {em) (em)
~lant plant

Yfetd of
tubers

l fresh
weIght

,kg/he. )

ory wet- Harvest
ght of t ndex*
tops ,/)

lkg!he. j

~~--_.-._---~ ••••--__~_~__~__._~ ~~~ ••~.__~·. ~~~~~ • __ ••• lb__~

T, 13.57 S.O'! 2~.1" 13."51 1516).85 21"9.7 6S.1t6
(5't.03~ )

T2 11.SO 10.11 25.10 13.58 1~7.S3 2130.9 65.60
tS4.10~ )

T3 12.~ 5."~ 25.00 13.19 1~."5 2336.4 6~.O)
'56.201 )

Tit 12.92 5.75 2).10 12.95 13984.15 1~50.2 66.6S
(54.1" )

SEm + 1.015 1.~3~ 1.6oz. 0.526 1133.36 66.6 (O.JlOO5)-
C.O.lO.OS) N. S. M.S. N.S. N.S. H.i. 11).3 M.S•

.--.-.._-------_.....~--,.--~-----~-- ........---......................--........-.....-... ...~_. --_...--_...................-..............~
* Ffgures fn brackets are anqJes.

~

c
C)
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4.11.). Length of tuber.

The _a on the length 0' tuber. are I)resented

In rable 21 and ,tg 12_ It t ...en frCfil the data that

the length of tuber. was not slgnl'lcantly Influenced by

different tr..Cmttnta. However. mlUCf.... length of the

tuber. was recorded by T1 lind ..lnlt1UlR by T,._ Fr. the

data it can be concluded that nefther the _thod 0'
cultlvatton nor fntercropptng with groundnut had any

.lgnf'le-nt Influence on the length of tubers.

It.ll.4. Girth 0' tuber.

The data on girth of tubers are given fn Tabl. 21

and ,tg 12. r"s In the ca.. of length ot tubers data on

the girth 0' tub81's 81so wer. not Itetlstlcally stgnl'lcant.

Thus It can be concluded that neIther the different

method. of cultlvatton of tapioca nor fntercraopfng with

groundnut fwd any .fgnlflcant Influence on the .... girth

of tubers.

~.ll.5. Yfeld of tuber ••

The deta on the y'eld 0' tapIoca tuber. (fresh

weight) are presented fn Table 21 and FIg I,. It ts seen

that max'" ,'.Id __ r4tCOl"ded b, T.3 betng 1'640.456<g/ha

and mtnhun ,1.1 d bf Tit M' ng 13~84.15 kg/Me However. the

dl".rence In yteld we, not stat' attean, slgntffcant.



Thl sf. In agreement with the 'fnd'n(js 0' stngh and

MandaI (1968) who found thet qrQltng groundnut .5
fntercrop in c:.ssave did not a'fect the lattar. The

preaont study a'so revealed thet Qrowtng tapIoca .tther

tn rtdges or In mounds does not .f'fect the yfeld.

Dry wet ght of top.

The data on the dry wet ght of tops are gfven

tn Tabl. 21. It t ...on that mllXtmum dry wet ;ht of tops

wei recorded by T3 wht ch was on per wi th T1 and T2 but

wes lignt'icantl, lUPerfor Co T.._ AU the other

c~rfson. were on per. The data on the total runber

of' l ..yes per plant (TabI. 18) and 'uACt tone1 1eaves per

plant (Tab'_ 19) rev..,ed the superforfty of' T3 on the

vegetattye growth of taplece and as such it ,. quite

nature' to have the ..tmum dry wet!,ht 0' tops al so tn T3•

....rve.t Index.

The data on hWvest Index are g~ven in Tabl. 21.

It t ...... that the rna.tmum harvftst fnd~ was recorded by

T3 (6".037{) and mt nfmtJltt by T1 ({.S.'t6:;O. However. t h t I

wa. not atatfsticall, slgnl'fcant suggeatfng thet the

dl"erent m.tht)(fs 0' cultlyation 8nd fntercroPptng wfth

groundnut hev. no slgnlftcant tnfluence on the harvest

tndeJc 0' tapioca.
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afcmetrtc observat t ona of t ntercrop t grcundnut )

The data on the bfonecrfc: observatlona;)uc:h a.
height, functfonal l..ves and the number 0' brancnes per

plant were recorded at monthly 'nterval. and presented tn

rable 22.

4.12.1. He' ght of plant

The data indIcated that there were only very .-11

differences tn the hef ght of groundnut between the treatments.

Thts indicates that rfdge or mound IT.thod 0' cultivation

does not have any marked .frect on the hei ght of the

fntercropped groundnut during the entlro perted of 9rOtlth.

As the canopy diameter 0' tapioca wei almost altke tn 811

the treatfJents the light tnfUtrat100 tn the tnterap8Ces

81 so can be G)Cpe,ted to ~be uniform. Thl s uniform light

tnffltrat ton may be one of the roaaona tor the matntenence

of un' form het ght tn the tntercr:.:pped groundnut.

The _e indIcated only ameli dl"erence between

t,..trnent.. Thl. reveal, that ridge or mound l':'l<;thod of

cultlvatfon does not have eny .,ked .'fect on tho functional

leave. 0' the fnterc:roPP8d ~rounclnut.

4.12.3. Ntaber of branch•• per plant

,'4. in the case 0' tMt (Jht of p'unt and functional



Table 22. ?ertodtcal bioetr1c obs~rv~tfons of ~roundnut as
affected by different Agro-Techntques•

30 days 61days ~6 days lOdays 61da,: S ~6d.ys30 days 61 days 96 days

...-.-....- __ •• ..__................-..-'....-.................-..........-... ~_ •••• , 1_..--.. ._..... _~_... .............

Htl"!ber of br ~ncnes/
Characters He1qht 01 plant ~cm.) Functttnll leaves/plant plant'

Oates of obser
vattM

Treetments
••••• _ ....__.. ••• .....-..... ••• ......~__.- ... ......_.-.. __ • • _ ...WI • L.__ •• __-.-..-~ ••

T2 14.90 41.)3 47.0] 2A.8q ]6.40 1).93 4.94 5.1::1 S.I~

Tit 14.65 42.8q 4S.OO 27.40 )1+."0 14.39 ".78 S.03 5.03

SEen + 0.30" 1.)~q 1.57:-; 1. ttSlq 1.295 O.51~ O.35~ 0.341 0.341-
._. ••• • • • _-............__•• ••. ._•••••••• • ~ •• • '1 • ~__•••• I. _W_ ••
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leave. per plant, the fUlber 0' branch., per plant also

showed only .-11 dt'f.r~. between treatments

indicetfng that tM ridge or mound method of cult tvat ton

doe. not he" en~ marked .ffect on the nt.r.1ber of' branches

of the 1nterctopped groundnut.

Yield attrIbute' and y'eld of intercroo (groundnut)

The data on the ,ield attrfbute. and ,told of

,he tntercropped groundnut .re given in Table 23.

4.13.1. Number of peo. per plent.

The tota' number of pegs \".r plant showed only

.,.,.11 di"erence. bet"'.., the t ....tment.. Thl. indicates

cl.rl, t ....e the ftUIIDer of ~.q. per olant wes not markedly

f"flu.need by dtfferent methOds 0' cultivatfon of the

_in crop.

~.1).2. Number of pOds per plant

A. In the case of nlftber of peq'ier phtnt. the

l'Il.Inber of POds per f)1ant al so exhibited onl, .,.11 dt "erence

between the treatment.. Th1 s suggest. clearly ct., the

di'ferent method. of culttvatton of the matn crop do not

have any marked .f'ect on the number 0' pods of the

tntercropped groundnut.



Table 23. Yield attributes and yield of groundnut as afre~ted

by different Agrc-Techntques•

........_--_.._-_._-_....-----.......-......-.....-......~._.................-...........-.... ...............-.,-~-- ..........-...._...........-,,""..-....._----.--._-.........

Treatments
Nu: ber of
pegs/plant

t~Ui ,;ber of
~odsIpl.ant

Yteld of
dry pods
lk9lha. }

Dry wetght
of bhusa
{kg/he. )

Harvest
tndex*

C~:. )

Sf••-

20.58

O.71t6

5.35

0.622

101S.0~

27.2~

1504.3"

1351.93

112.7~

to. 58
(3~.56)

____....... _ I......_ ........ ••.....--...••, ••_. __...-..-._._•••••. SI•• .--:._ ••• • 1 •••• _ .... .,.

~ Figures in brackets .re angles for comparison.
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4.13.3. Yield of dr, pods

Although the IM.JClaun yteld 0' dry pods _

recorded by T2 ,the d"'.rence wes only ver, ••11. This

sugq••ts that the dl".rent methOds of cultivation of

tapioca do not have any .rked ." ...tther on the yield

attrfbutes or en the ,teld of the tntercropped groundnut.

It.1).". ory wetght of bhusa

In the ce.. of dry wetght of bhu.. al so di"erences

between the treatments were only Yer, .-11. Thul the

data cl••rly t~t. thet the dlf'erent methods 0'
cultIvation of tapioca do not have any Ilgnificant Influence

on the dry yield 0' bhu.. 0' the fntercropp4td groundnut.

The deta tndlcated that -.fftU1 hervelt index

was recorded by Tit. However. the df "erence was vory

__gr. luggestlng that the dlf'.rent methodl of culttvatlon

0' tapioca do not have any marked effect on the harvest

fndex 0' the tntercroPpM groundnut. AI thete we. not

much dl".rence between the treatNntl In relPGct of both

vegetatfve as well as productfve attrIbutes, tt t I qutte

natural to show only ameli df" ....-.c•• fn the narv.at

tndex 81 so.
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'uture lIne 0' work

The pr....t investigatIon was conducted

princtpal1 y to study the .'fect of tntercro,:>pfng and

methods of culttvatlon of tapfoca on reducing runo"

and sot 1 loss. T~ SCudy revealed that int.rcrop:Jlng

wIth groundf'lut .s well as cult tvetien of tapIoca 1n

ridges acrol. the .lo~. could Ilgnl'lcantl, reduce

the runof' and sot 1 10•• tn tapioca planted on hi 11

Ilopes. As it t, e flrat Itep for .v.Iuettng the sot 1

and water 101..1 In hil' slopel In Ker.l., det.tled

f«' further Il"N8atigatfona .re requIred to assess

other Agro-Technfques to control sot 1 Md water lOIS, s.
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5.5 U ~ MAR Y

.\" expert-lent we. conducted at the Instruct tonal

Farr;,. Vellantldcar. 'rCfft; :;)epter.Der ':il:ot to May 1;'14,) to

study the ."ect 0' dtfferent A9ro-Tochntques on sotl loss,

~rf-iee runo" .n~ $ViI mo. sture It'Jrd~. In hi 11 $lopes.

The tr.atm~t. included (1) tapioca 8lena in mounds, (2)

tapioca tn mound. with groundnut 8S tntercrop. (3) tapioca

alone tn rtdges across the slope, (4) tapioca 1n rfdge.

across the slope with groundnut as tntercrcp and \5)

uncultivated bIIra '.How .s a control. The exper'r;.nt

•• conducted tn runoff plot. of lize 21+.)tl x ;~.7M. The

runoff and sotl losl wore determined under 18 erosive

rafn'.11 S which occurred durtng the period under the study.

The data were subjected to It.ttstleal analys', and the

results are ....'.Hd below.

1 ) ,~rrlClflC the vaT 1ous en:.·si on f n01t.:;;t$ ':.In. t odex

~$ better ~rel.ted with runoff.

2) Et 15 index .s bettor cor~l.ted with ~t 1

10•• than otht~r 'ndtces. prediction equations have been

fom.ulated to detent'''' runoff and sot 1 loss under the

ex'st'ng condtttons 0' lengeh and 9radtent 'actors to,

dff'erent ratnfall 1ntensfttes.
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3) Haxtnun runo" and lOt 1 lOIs were observed fn

uncultfyated bar. 'allow plot whtch was stgnfffcantly

superior to an the other treatments. Among the Yartous

'Agro-Technfques, maxtrrun runo" W4ta observed fn the plot

vhere tapIoca alone Will planted In mounds wfthout Intercrop.

Runo" was considerably lower fn 811 the oth.. tr••tments.

It} Groundnut tncercropptng could slgnf'icantly

reduce runof' and sot I 10's before and .fter the hante.ttng

of the fntercrop.

5) The planttng 0' taptoca fn ridges acro., the

'lope was found to be .,tectfve In reductng soil and water

101••1.

6) Under ht gh tntenlfty raintall condl t fons

the cOftt$nt of sand tn runo" sedfment was 'ound to be

higher.

7) uncultivated bar. 'a11 ow plots recorded the

maxtnul losses of nutrfent. being 10/."7kg. nitrogen,

28.476kg. phosphorul and 92."79kg. potassfum per hectare

during the em t r. cropping _son. Among the Agro

Tecmfquel, tNlxtmun 10S181 of nutrients were recorded by

tapioca alone fn moundl baing ".Olkg.nftrogen, 14.eAtSkg.

phosphorus and 39.0'lkg.ooca.sl\.lft oer hectare during the
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entfre ..asen.

'l) Maxtnun retentten of r.tn'al1 wes recorded

by taptoca fn ridges aero•• the sloPe wtth groundnut as

fntercrop.

9) The pH end conduct' yf ty of runoff water were

not signiffcantly Influenced by dt'f.rent treatments.

10) During the dry periods mextnvn storage of

sub sot 1 mot atur..... recorded by uncultivated bare f8new

plots. The depletton of sublOtI motstur. WIIS higher fn

cultivated plots as canpared to unculttvated bare f8110w

plots.

11) The growth and yteld of tapioca were not

stgn'ftcantly reduced by the c;;roundnut intercropptng.

Maximum ytela of tapioca tubers was recorded by ridges

8ero•• the alopa wtthout fntercrop.

12) Tho yfeld of the interc:ropped groundnut wal

not marked1y .ffectod by the rt dge or mound method of

cultlvat'on.
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APPt,f4DI x 1

weather data l fortni <~;1t1Y ,~n} frail 3rd sept' 7.- to 27th l'',»y t gO

Period Fort
ni :,;hts.

Temoerature '.Joe} ~~;el.t1v. hu-0"J1
dttr';'S, )

Total
ratn
fall
U~V,l )

Humber
of ra
iny
days

sunshine
thours!
day)

::.ept.) - 5e,t .16
sept.17- ept.)O

OCt .1 - OCt. lit
Get .1$- Gct.2~

Cct .2':;- HCN.ll

Nov .12- Hov.2S
Hov .26- _.j
Dec .1 0- ~ec.23
Dec .24- Jan.l
Jan .q - Jan.21

Jan. 22- feb."
feb .5 - Feb.l~

Feb .19- Mar.4
Mar .5 - Mar.l~

.-r • 1~-,:'pr t 1• 1

~prtl.2- A~til.15

Aor11.16- Aor" 2~

",or' 1.30-' Jy 1,::
!"-\ay. i. - .." 21

1
2

3..
5
6

7
q

~

10

"12

13l_
IS
16

17
lq

31.75
29.2
31.0
32.6

31.'
30.1

31.25
26.1t5

30.85
30.'\5
32."
34.3
36.0
35.55
36.35
35.7
35.35
31t.75
) .... 10

24.0
23.25
2 .6
2).65

24.1
23.35
2:h7
22.7
21.55
21.5
20.35
21.35
22.5
23.25
2).75
25.4
25.15
24.85
25.35

~3.5

~S.O

92.5
qS.o
%.5
:i2.0

~7.0

90.0

'''.0
72.0
77.5
'1c.O

8l.5
q'l.O

%.0
~().c

~7.5

89.5
8~.5

70.5

"'.0
13.5
62.0

6~.5

75.5
66.5
57.5
51.C
45.0
ltC.a
35.0
)~.o

1+7.5
51.5
57.5
53.5
61.5
6l.e

32.6
10:1.45
41.25
6".20
35.75
11~.3S

73.25
o
o
o
o
o
o
o
o

)6.itC

~3.S0

21.25
~.2S

4
12
4

5
6

11

2
o
o
o
o
o
o
o
o

"3
5
3

2.3
O.3Q
2.0

1.""
0.6
O."S
1.10
1.~

).75
1t.1t

3.65
0.75
2.15

-------



APPeNDIX 11
A....lysts 01 various ra'nfall par_ters for .rosten characterlsttcs

~__.~ •• .T __~_.__~~~ ~_~~~~~~~••_~ ~~ ~~__~l •• a.__~__~ __
Dat.. of ob .rvat ten

Rafn'.11 character 1 2 3 5 6
~~~------~~~----~-------~~-~-~~~-------~-~-._--~~~--~~--~-----~~---.-..----~

£1 5 (metrIc anita) 4.77.
EllS (..eric unfts) 3.12

EI,O <_trlc unfts) 1.70

£160 (Metric unfts) 1.52

Total kInetic ...rgy (metre tcnnes!ha) 223.0Jt

K£>I(metre tonnes/ha) 0.00

Aim 2.675 10.889 2.157

1.55 2.38

636.77 2lt3 .75

4~).1tO 0.00 0.00

20.60
6.27
1.62

16.20
16.20

14.00

10.75

6.90

6.90

5.!16

4.58

425.89

24.75
6.27
3.00

30.00

30.00

2~.10

20.00

11.21

17.21

16.6~

11.lt7

513.60

SOl.50

7.1+4

12.60
4.20
2.22

22.20
22.20

17.48

~.75

5."1

5....1

4.26

25.50
l".Oft
4.27

42.70
42.70

39.~O

24.37

27.19

27.1~

24.77

,~.6S

6."7
4.75

47.50
26.10

21.26

13.30

39.11

21."9

17.51

10.95

"33."
375.88

17.955

12.50
9."S
2.1"

21.1tO
14.00

7.60

6.80

Total ratnf.l1 (Mm)
Average Intenstty <nrll/hr)
....t.. Intensity <onIhr)
....tnua 5 .tnut.. tntensf ty (ara/hr)

Maxfmum 15 minutes Intensfty (Rlll/hr)

MDft11l8 30 mInutes Intensity (nm/hr)

Maximum 60 mtnutes Intensfty (mm/hr)

___••_ •• ••••• ... • __... ....~_. _ ••. 8 • __...... _ ... .......__ • __............._~---._ _ • ••. , •••• •• _

tContd. )



APP,.HOIX 11 (tontd)........................._---..... , ..•_~--_ ...-.-.-_ . ..._---_...... ------_...-...~......-....-----........_.........---..._--_.. .......

------------------_.__.._.._.......... - ...."'---. . ---,._--.-_._---------
7 9 10 11 12 13 14 15 16 17

3~.20 85.70

38.32 S't.2Q

31.66 47.50

18.15 33.50

23.9~ 16~.32

23.'" 107.2"

1~.)8 93.85

11.11 66.19

612.10 1975.71
38Z1.74 1561.9~

).9~ 65.56

43.00 23.10 100.00 27.20

20.88 12.31 SO.07 20.20

2).11 S#.S'l 17:;.25 19.45

23.17 9.S- 17>.25 16.1'

2~.SI 6.~~ 179.25 14.31

12.10 3.67 89.75 8.5'

519.)4 298.17 1792.53 5~2.)2

__A.~8 304.2~ 17~3.70 537.41

1'.6)~ 4.00 64.00 ~.03

12.50
16.67
2.81

28.10

28.10

16.SO

10.25

7.64

7.'"
".'9
2.79

'JI.1It
187.58

3.513

12.50
31.25
3.;,6

39.60

37.00

23.50

12.50

12.18

11.94

7.SS

4.03

322.78
307.30

".'5

26.00

".11
1.70

1).20

1).20

11.00

S.22

2.61

"7,..20
0.00

It.42

32.25
26.04
2.~n

2Q.l0

2A.l0

26.20

19.56

1~.77

19.77

18.43

13.06

70).51

278.57
9.795

S't.30
1t.75
2.25

22.50

22.50

16.67

13.55

33.60

33.60

2".90

20.24

11+,).52

0.00

12.21q

13.25
11.04
1t.65

It6.SO

32.12

17.)6

10.00

'4.67

10.13

5.48

3.16

)15.53
2~.02

6.185

25.50
1).30
).92

76. SO
21.75
8.57

23.00 12.50 64.00
9.96 11.54 lS.8O
5.06 ).20 10.00

ItO.00 32.00 100.00

40.00 )2.00 100.00

21.00
~.64

3.92

42.10

26.10



J\P.,'UUIX 111

Mean 5,~uares of AMI ySf!S of varfance for f'UIK)" In 10-3mm \ transfo..... data)
..............~--_._..........."".............-...--...... • • ..__.....-.......__• __•••• u_...--...~ ...... ••••• •••_._-..-,~

nat::tfonobser- 26.;;;'.1~ l';;.~•• 7~ n .1f. 7~ 15.1C.7:J 27.10. 7~ 23.1(;.7:; )0.1 O. 7~ 7.11. 7~ 1).11. 7~
~~---~-~~~~~-~~~~~~-----....----~~----------~--~~~~~~~----~------~--------_.~~ ....-scurf» df 1 2 .) .. 5 6 7 q ~
~......__ ~ ....__......... .......... "-..... ,_..._._......._...............~.... . ._,. ._.... .__...._._._._._......._11_. , . ~

8lock 1 0.Ot'5 0.'''7 0.021 0.021 0.0)0 1.202 0.002 0.001 0.061
Treatment .. O.06~ 0 ••:'2·

..} O.12tj"'t.- 0.41......14-
*~ It,.

o ."" 4.S8e**o.7Q1 2.~16 O.~;'3 '1."2~
Error 12 0.023 0.111 0.029 0.027 0.012 O.O4~ 0.006 o.~ 0.404

'IX ,

oates of obser- 16.11.79 19.11.79 21.11.];; 23.11.1~ (~;'.11.19 1....90 11....80 26....80 20.S.80yu t 9!l • -
SOUrce df 10 11 12 1) lit 15 16 11 13_............~_ .........-~.....-, .....,.....-..._.._.....--..._--...........,..........--_..------.-~----- ...._-............-.........._... - ....,.,........ .. R.

8lock * *) 0.015 1.250 0.036 0.006 0.028 0.(10006 0.'41 O.~) 0.0256
</Jr. "1!l' *.. *. *~ ~f> *".l: *s- ..lOt,

rr.tw8l\t 4 C.621 3.676 0.150 0.~"9 0.167 0.2011- 1.)26 O.~11 1.574

Error 12 0.006 O.2~ O.OO~ 0.011 0.01) 0.00133 0.051 0.0161 0.0))5..._.~~~ ~_l .. ~ ~~~~~~. __~._._~ . .__..~~ ~_~._. __~
* Slgnfflcant at 5 p.. cent level

~* SIgnificant at 1 per cent Jevel



APPENDIX IV
MAn squares of Anal,se. of Varfance for sotl loss In

kg/ha \ Transformed data)••..••. _•.•• __... -.-.-... .•..•. _ .....-.-.__ ._a__ . .-.__•.. J __ __

~tS! .._.~!. •.L..._....._..-.._!_TI FI•__.~.- '!. ~_ ~_.. ___._L ~ .._~ _

0.0516*
."

0.0427 O.O~36* 0.06)2 0.215'
....

810ck 3 0.073 0.0115 O.O~3 O.I"S~

Treatment .. 0.167 0.923** O."55*~· 0.2856"'* O.3~S§* O.IW** 1.0251*~ I.SS1~tt*O.517';j*'/\

(rror 12 0.096 0.0243 o.oo~;;, 0.016 0.0275 0.0258 0.0371 0.0370 0.01ItO
.. ....-.-.....-,....-...-..... •••• w••__-..__.._ ......... _ ....._~ ..._ •• I' ••• _.-..._._.__ P •••••• ••_._ •• ,1 •••• __.,-..

oates of obser
vatton

source df 10 11 12 13 14 15 16 17 19
•••••• , ~ • _ •• add .w•._•••._P •• ~~ •••_. ~~~__~__~~~~

8lock

Treatment

Error

3 0.0934 O.2]*llf 0.261i*ilI O.I~]f':* 0.1209
6 * 0.0192 0.0065 0.116ft O.llA]

It
'ttl; ft~ 1.6709** 0.2528** ** tA' 0.3632*'*

•• il:>t!
2.HJ28 1.00]" 2.5574 0.5505 1.1t62~ 1.0834

12 0.0379 0.034] 0.02"3 0.01"'" 0.004It 0.007 0.0332 0.0418 0.0416

'Ir St:l" t ftcent at 5 per cent 1eve' •
v~ ~fgni'tcant at 1 per cent level.



APPENDIX V
.\ean squares of Analyses of Variance f~ runo'f and

sotl 10aa durtng dl'ferent stages of the crop growth

--.-.-...._ ...- __ -..-. .. ,.. .. .._ .1. _
tiif • **alock 3 0.0082 0.013S O.OO9~ 1.~32 O.081"~ 0.10156 0.081)11

.. 0.7555·'* ••• o. 720S~"'f -3S.155**1.~9·* *,.. 1."5~·Treatment O.6AtIt 1.3559

Error 12 O.OO2)~ 0.0051 0.00263 0.297 0.006765 0.03155 0.01035

__•••••_~__._~.__•• t • • -_. • __•••••••••~~__~ • .~•• E •••••



APP£NOIX VI
Mean squares 0' Anal,se. of Vartanc:e few ava' labl. Ploss

\g!ha.on)
___._•••• Ub •• aM ••••••••••• _. I' n P •• M. tt ._.__ ............... _ ••••••••••••_ ••• _ •• _._aN ••_ ••_

oat•• of obser
vatIon 29.St.79

Source df 1 2 ' ) 5 6 7 8....- ••.• __~.. .____ ,.•.• ......,-.. _..__..__.. •••._...•. au._ I __._._.

Block )

Treatment It

Error 12

6.343" . 4.307/
,

1t.155 O.9!i1

1.809 5.213

6.~ 13.759 -."72 23S.5It~ 12.~1i** ItO.118* 45>.2)6
*'" .. •

5.2"5 14.5:17 5.oa.S 1183.)1" 1.078 76.~97 ftOOl.135

'.78ft 8.6ft2 It.32ft 160.2'" 1.251 2.719 97••8'tO
••,•••• •••••••• U 4. LA •• __._. ,& • __•• • I_a •• aM~__ • * ••• I ••••••_... ••• • ••••_._ •.-........ s ••_

15 16 17 1~1413121110

oates of obter-y·SJ..OOu.-. _

SOWce df•••••• _ ........ •••• _ .................._.._ I 4 ......... ••••_ •••• .._. '...._. ._•• . • ._•• , •• ____

Sleek 3 5.603 112~.177 6.S15 22.712 12.777* 8.2Sf6""* 17.100

.. 16.345· 167~.O7" 7.606 '* 23.6i6*" 0.6]':1 20.664Treatment 24.q74

Error 12 It.121 S~I."O 5.",0 6.906 3.1SO 1.357 1.....51

)1.3St7

351.158

lS.1~

"55.81&
•323••::1J

95.010
• __.e... fr....__............. ...__• .,.._••••••••__._..... .........,_••• '.,. ..........__ ......... • • a •••• ~....

.. ;ifgntffcr1nt at 5 per cent level
f~tJ! )tgn1,teant at 1 per cent level



t~PP LNO 1X VI I

Mean square. of AMI yse. of VarIance for avallabl. I loss
(g!ha.aa)___ • __.... ..._-.._.._._..... v • .-...-.............-....- ••••••• .... • ... ..__.-,.--...,_.......__...... ....-. _

oat•• of obser- 26.~.79 2~.9.7:.t 11.10.79 15.10.7:.t 27.10.7" ZQ.l0.7j 30.10.1~ 1.11.751 13.11.19... Y!St.m
source d' 1 2 ,) .. 5 6 7 S 9

_...._~---~-~~-_ .._~------- ..--.----_ .._----_.~_ ... -----~~~------~~------~-----_ ..--
Treatment It

Block

Error

3

12

**
26~~9.7 2370~.O 63270.7 65617.8 1867~ .4 82S~309.1· 1~302.5 3~1~18330061.~

14170.4 10394.~ ~2.5 26320.0 '~81.1 15~SI68.9 11308.9 ~2S5.177~1~9.0
••.,•••__ • ••• a __a.au_._••••. s ...--....._.__ •••••- __ -••-••••••

SOUrce df 10 11 12 13 14 IS 16 17 18
___ ••••__ • • u•• ... ..... u•••1. d._. • •1.1 -._ .••• ~_._...._.__•••••-.••••_.

Block )

rreatr...nt ..

Error 12

)9S77.~ 461~06.4

127469.8 5667186.7

4'~9.9 224S652.~

12274.~ 77564.3 ~2153.1* 14360.3 92727.7 2433~.) 2q74)g3.~

76636.&·1715~>lf63)1t6.1tl<* 271S2.7 )4233" .5; 26S209.2 2679684.5·

9321.9 27130.2 6062.0 2SQ)9.0 1S90~.1 110257.2 615032.0
_____~~ ~ ~~_ • ~~~~~~ .a .~ •• • __~~ ~~~~

* Significant at 5 ;>er cent level.
*r,' Sf gnt "cant at 1 per cent level.



APPE.N~;IX VI I 1

Mean Squares of Analyses of vartanc:e for reCenth,.
rainfall percentages l Transformed to angle.)

.. _ • • ••• • __•• __....._ .... 1_. • eM • • •• .......__••••• --.-._..... ..__ J. ... •...__.._ ..--.~
Dates of obser- 26.5.79 2~.9. 7S

mIen
Source df 1 2 3 5 6 7 •____....__..._~._.._..~~......-....._ .........~ .................... . ._--.........-.-_...--.~...........-.... .._ .... •••• _. I __

Block 3 7.S8~ 30.;;17 ).245 S.B)~ 3.672 1.~3 2.476** 16.53 4.737
..<oft ...~ *1" • '.Ii!' ** *iii:

ff-A ••Treatment .. 5.76~ 20~.592 502.219 486.53 151.4S 388.72 "5.297 1373.70 250.77
Error 12 2.020 1-'.120 6.673 15.45 1.)]- 2.307 ).549 1'J.777 10.208

..........__...... ._........ • _ .... ..-....-.--._-.._.. • ~__. ._..__._ .• ...__• · •••••• 1••••••••.-,.. .........

Source df 10 11 12 13 14 15 16 17 18
-~-----------------------------------------~-----------------------------------------------------8lock 3 7.q7! 21.~95 31.~ 5.622 18.63~ 0.3)5 9.rj 12.021 1.~Sl

Treat.-tt" ",.66"'" ft6It.7~*· ~5~.27**809.53a*fo22.71H21...15iS**Jt67.86** 886.~SI+*S!3SS.1~'*'I:'

Error 12 7.37 2.120
--. •••__~_......_._..~.............,.......___._, _..._._.._._... •••---...__... ... _..- .......,..........,..._-- n __.··-. ·.-._ ••••••

'* significant at 5 per cent level.
*f!- Signlftcant at 1 per c:ont level.



APPENDIX IX
Mean square. of AMlyse. of V.rtance for runo" percentage.
tTransformed data) a.affected oy dt 'ferent treatment 5 and

dates of observation
_ ..._ ...__.._ ...__ ._...._~........................_ ....... L ••_. .P __~..........,~..__••••__....__~ ._., ...._.l. ....__.........

source df 1 I 3 5 6 7 8----., ....-.__ ~.-.---- .-.-_ ~-..--- -----. -_....•_ -.....-.....-...--.--_-.-......~. . -..-------_...

Block

Treatment

Error

3 7.5~~* 30.')77 3.245 5.~3~ 3.672

.. 5.76'-) "A< • .,. *""
151."5

It,,<
209.5~2 S02.21~ 486.53

12 2.020 14.120 6.673 15.lt5 1.331t

1.463 2.476** 16.53 ".731

3A~.72·*~S .2>1**1373.70·*250.77*·

lS.717 10.208
- - --.--------..----~--_ -..--- _.._-~----. _--.. _-~ - - ~ .......,-........ ---_-. ~ ...

-----------------------------------------------SOUrce df 10 11 12 13 14 IS 16 17 18

Block 3 7.~7!-! 21.4QS 31.al* 5.622 lA.634 0.335 ~.2~ 12.021 1.851

Treatment .. 646.66·~" 464.79** S5q.2ifl1rqo~.53q** 1022. 77"'/" 214.1~5·467.9t .. 'g6.~S ..*~35S.196·+

Error 12 S.6~3 7.)7 4.~26 6.617 6.008 2.120 2.694 ".5t1 ...~~
.........--_•••• • .__........ _ .._...-.~..............._ .. ,................_ .........__......_ .._...__._.._. • __••• PI. Fr. _ ••_ .•••• ~.-

... ~1gnf'fcant at S per cent Jevel
'h"; ;,:,tqntffcant at 1 per cent level



Mean squares of Analyses ot V.rtance for the pH vf runof'
water

....._,.......-....~.. -"__ .......__...........,...-..-.............__-. ~.• • •_. •• _ •••••__••••1 "_.... • _ ....................~...................__

oate. 0' obser- 26.~.79 2~.9.79
..t'DD ,

Source dt 1 2 5 6 7
______ _.-,..-....- -.... .....- _ • • __~~_. .._ n ••_.:e...-__ _.....

Block 0.0067 '* O.O21~ O.O~"5"''t 0.0352'".3 O.(":H 7 O.(1S]f~ 0.05502 0.0112 0.0173

Treat8t4lftt It C.OCc7S C.C0575 0.C'05 0.0633 0.0233 0.0100 0.0295 0.002 0.02*'*

Error 12 0.Ot21 0.03042 0.012 0.0323 O.OJ.11 0.010) 0.11t7 0.0157 O.0CJj3

Date. of obser-
vatfon 16.J:.l~ 1~.11.7> 21.11.7~ 2).11.1~ 2~.11.7~ 7.-.80 17.'.~O 26.~.~ 2C.5.~C

Source df IQ 11 12 13 •4

__.abE

15
•

16 17 18
•

8lock 3 O.ot.l'" 0.0'25 0.0193 O.C125 0.0205 O.OO9tt

Treatment It O.O2~3 0.0095 0.0033 0.OW3 0.0170 0.0138

Error 12 0.0256 O.C20S O.02oflS O.Cl~~ 0.0350 0.01""

O.C17~ O.Ol~7 0.0565

0.01)9 0.~8 O.010~

0.0241 0.0251 O.02~
_______--.-.....-........... • ••_. ......-.-~ __.._...-_.._ F._" • __••_.... ~.. I a • __ • __

* sfgnificant at 5 per cent Jevel •
•• ~fgn1'tcant at 1 per cent level.



APPENDIX XI
Mean ~res of Analyses of V.rhlne. for elec:trfcal
conductance of runoff -.ter lmtc:rcmhos/ on).

_..~ -....---.~--- ------- - ....-........,...,~ -- _ ---~ _ -_ _---_ •._.--.,......,

7653

Detes 0' obser- 2b; ',II.! ~ /'va!IM .. .:1 • .., .r;~.j • . ~_ ......a....:.._.;::u;::u, , ._.~... .,;.,;:~.... .,....__ ~... _

SOUrce dt 1 2-_.._-- ~ -.....-- ----- _. --....-................... .._--... ,._ ~ --...-...,.............-..-. .-._-- - .
Block 3 311.73* 3().~1 17.67 134.11* 6~6."7 25.7- 66.-7 51.68 360.8£t

Treatr::-.ent 4 "'6 cr: 215.1~ 227.314 44.63 422.&'6 )0.10 126.57 ~6.8q 11.~1" . ....

Error 12 104.t:2 205.04 121.(;2 32.60 276.it~ 6i.2~ 101.)1 62.SR 21~.73

21. J1.7~ 2;'. H.,> 2:':,.1l.}:J /.4.80 1/.4.00 26.4.30 20.5.80
_.. .. 0 .....-,......................-

12 1) 1" 15 16 17 1810dfSOUrce

oate. of obser- 1" 11 ]' " .. 11 7' tvetten b. • ~ ~. • ~---_._..._;-..._.,........_-------_._-------_._--------
_________...._......__~ .... ••_. _...-..•.P........... ....... .._...-.-.-_.......................-............._.__..... J •• ••••.,...••••••

Blode 3 173.68 l;,. S4 )6.25 16.22 20.04 147.72 ,.., a"'",:)O.r I

Treatment It "6."2 11S.lt2 Slt.46 ~~.)7 21.50 66.~S 11.67
Error 12 107.1' 12>.66 97.15 '4.62 ~>.36 Sl.CJ) 51.4~

16.11

36.65
)2.'tO

ltO.6S

130.17*
35.42



,4PPUWIX Xl I

Mean SQuares 0' Anelyses of Var t.nee fOf' surface set 1 mot sture
storage \rml)

oates of obser- li.:;;.7~ 2' . ]' 13.1C.7~ 21.'O.7~) 10.11. 7~ 24.1'.7:;;r :1.12.1;..- 2j.12.7j 5.1.'0 1~.1.'JO;I.;;. ;;
yttJon

source df 1 J ) .. 5 6 7 ~ 9 10
-..-. .-.._---_......---...................... J

_'W',.___-._____...~.,_. ..~~~~-~~--~~~~--~--~~~~~~~~~---~.-.-. L~...-..,-

Block '3 2.1Y2 7. q 54 7.223 " .'+76 6.~~7 2.~O7 3C.2~O 32.587* r ")"'3 g.767..,....,
.. "'it }6.462* 39.'J73 :l

.- Y.eS6R* so.14q"* 4.035 ~."75
:~

7.008Tr..tment 16.4S~ 33.37q 7.313

Error 12 1.;;;.25 7.571 5.~9 $1.253 7.~2 ~.:tl0 11.060 1.1Oft. 2.lt05 6.s:.~

Date. of obser
vation

df 11 12 I) 1" 15 16 17 IS
...-..._.,.-_ .......--.....-- ...-. ~ _-_ ...-.-. -.-. _---.-.._-- ----- -.--- .........---.._-_ _~.-.

Block 3 5.693 4.140 4.063 3."'63 5.170 14.61C 12.,'0 1~.302* 14.1~a

Treatment It ~.310 ll.7f.l3 13• .3;£3· 16.643·.... '".salk'll ~.. ... r'''** 40.236** 152.15~*·,7~.131h*';'.....'. );,'"'

Error 12 "5.25 -.103 3."33 2.65' 2.~3 9.76e 7.009 4.551 4.693

II' stgnf tfcant at 5 per cent 10'''01

** S1gnfffcant at 1 per cent level



APPf.HulX XIII
Mean~•• 0' Analyses of Varfanc:e fa subsot 1 motsture

9tOf"a~ trrn)

Dates of obser- 17.':J.]:J 29.;;'.79 13.10.7'3 27.10.7';; 10.11.7S 24.11.]9" '.12.7:; 23.12.7~ 5.1.~C 1:>.1.80
ot 19o •.

source d' 1 2 3 It 5 6 7 e ~ 10

8lock 3 531.73* 533.42* 655.14 1001.65 108S-.19* 46).84 ZSOC.6~/'2252.34 24'1.56 28~.66
.:~'t .... 11 .. '* "",-

Treatment It q69.91 7~6.41 1002.05 1262.22 1)56.96 780.47 373.01 lecl.3~ 22S4.43 2)11.76

Error 12 12~.67 12~.12 19C.~5 341.21 284.08 260.2) 500.71 778.22 S~6.16 11)).86

Oates of Gbser- 2.2.80 16.2.80 1.).80 \5.3.80 2').3.80 12....SJO 26.... 'JO 10.5.80 20.5.BO"atten

Source df 11 12 13 14 15 16 17 18 1~........-._-- . d ....~.......~_____....__ • __
_ ••• _ •••____..... I.e • __...___ .....-...-....~......-,........ ---_._----. ..---

Blode 3 2500.10 2123.61 2)63.02 2519.48 2535.26 31"2.~ 2622.55 2310.96 23116.)0

Treatment It 2657.53 251".02 2696.64 3035.55 3177.66 255PSt.36 1)03.5~ 1~"5.18 2029.25

Error 12 1127.6't 1235.0~ 12't6.71 1290.36 1305.2" 1212.a~ 1131.t4 1086.9R 10S5.6~

* Slgnlffcant at 5 per cent level.
~* Sfgnt,tcant at 1 per cent level.



A?PUWIA XIV

Mean squares of A.,.lys~s of VarIance fer ylold and yt4i:ld

3ttrH~i..t.e~ ~.f taptoca.

SOurce df

"o"t..'f
ctfvc
J'.n'

produ- !4o.cf Ut)
tber .i/,-)(oouc: f

V~ tu~r!:ll
;lc.flt

i...:nott'l {1f

tUUe($
\ Ot' J

~an

'Jlrtrl of
tUOer 50
tan)

'fie} d of
fn.~.sh

l\.v~,:. S

~g/ha

,'r'l wet ';- t<arv\~stIt' of tv ~ index
kv/ha ,;}ur~ent.-

8Je con
v.:.rt<::,j t ...~
~nJ1.es

~ ~."

Block ') fl.l L}5 13.l"JI 2('1.7f.;; C.:;i)() lUt'2.CCQ 1.00~ 11.02J

Treatment) 3.("7 42.61S 32.277 /4l.t'JO:;.: • 4.02(:• .312 ~.2:;2

ErrOf' '" 4.117 1).525 10.2~;' 1.107 221.1ltl C.765 2.56'"



APPENDIX XV
Mean Squares of AMI,..s of Vartance for funct'onal leaves

per plant at monthI, Interva1s (taptoca )
... _ .....~_-.. I ••• ...__•••• ........ , ....-.-~_... ~ , ,._. ._. ....._.._._.__

SOurce df 30 days 61 days ~1 days 122days IS3dar- 191 days 212 days Zit€> day.
'at harvest)--_ _--.-.---..- --._--~-.~.__..--~_._-~------~~-----_._-~-----.--_.~ ..--

Block 3 1.252 ".083 "3.&t67 132.223 12.569 11.737 35.21~ 6.312

Treatment 3 0.9Al 1".399 85.996* "'.8~ 8.268 12.822 7.645 25.76'

Error 9 1.)251 3.989 13.~2 50.325 1'.609 9.6OIt 1t2.21tO 11.572

__·_c___._._
• ..---....... • • • ._---_.._..._----------._~. .E•. _._..... _.....•.•_____..........

It stgntftcant at 5 per cent level.



APPlNOIX XYI
Mean squares of Analyses of vertance for total , ....s

per plant at monthly tntarvals \taptoc:a)_ .. .--... ~_1.. .__...._...--... .................... ...... ..._.....--.-..-,___.. ... ..
SOUrce df )0 days 61 days ~1 days 122days 15)days 181 days 212days 246 days

lat harvest )---.--._._. - • •••••••• , _., •••__ • _.__._ •••••________1•••••• __.... ._._ sa •.••_ •••••••• ..-
Block 3 C.S90 Q.Oa2 35.95 63.322 )1.032 30.163 25.~~ 17.173

Treatment 3 0.8~ 17.7S§ S1.21t·* 111.R".* ~n.076*" 71t.sat '36.~26 _2.361

Error 9 1."72 It. 533 11.773 17.005 8.S162 20.312 31.~S'+ 65.979

...._ .... .... ..... IT ••••••• _ ••••••••• ,•••_ ••••••• _. ••• ••• •••••••••• _

* Slgnl'icant at 5 per cent level •
• '~ st gnf' tcant at 1 per cent 1weI.



APPE.NDIX XVII
Mean squares of Analyses of Vartance for hetght of ttlptoca

at IIIOnth1y tntervals (em)
........................... F.V 1 ••••_ •• a.a .M • .••__••••• • •••••••• •••••• .-.._ •••• I ...,•• •••_~

Source dt 30 days 61 days ~1 day s 122 days 153 ays IAl days 212 days 21t6 days
(at harvest)

••• ••• _4ao____ • ___~ ....----- '1.'_-- ..- ........._- •••,•••••• u ••••_____•••••••••••••• ••••••••••

Slock 3 16."1 112.25 116.9' IS5.lt7 171t.ltl 168.1t2 231.13 201.151

Treatment 3 4." 16.'3 85.lt3 66.1t6 11.5~ 21.At<> 61.1" 6:;.26

Error 11.91 31.13 35.951 52.60 59.75 SO.81 130.32 133.5~

._••••••• ~ •• _ ••__~.... _ ...- ......._ ..._. _........ a_a •• ..- •••I .....~........ .._ ....__

* Signtflcant at S per cent level.



APPENDIX. XVIII
Me8nSQuares of Analyses of vartance tor Canopy of dt_Cer

of tapIoca at monthly tntervals (ca)
••• a.I_. •••• • __ •••• __._ ••• • ~ II I 1. .________ •••-.-.•••_ ••••••••_ ..... _

Source df 30 days 61 da,. 91 day. 122 day. 1S3 day. 181da,s 212 days 2" days
'at harvest)__.~•.•••_._.s._ ••• u •••_.____ •••••_.

dJ •••_._______ .1 •••••_ ••____• I • ____.--.___._.

....._u •••

Block 35.76 ,,~...... 52."3 s:t4.2/t * 0.49 26.50 55. SO3 19.53

Trdtment 3 "3.19 17.92 22.20 79.~1 16.35· 21.3- 25.67 87.12

Error 9 37.73 22."~ 1;;.90 35.1"0 1.1tO 10.'" 33.67 38.0)

___• __.._ •••••••_-.___ _ __•••• _ •••••••••• I ••
• ••_ ._ 11 .- • _. •••••• •• ea••••••• ,. I .&._

.. Sf ~tftcant at 5 per cent level.



APPlHUIX XIX
Date. of ooservat1cn and aMOUnt of rainfall with presence/

absence 0' eroston In 8'CPGrfmental plots
.. _ -...-••••• _ .. __ .• __~___._.. ..._._, ~_••_ sa__ ._ ••'•.••__~.

oates of
measure

ment

Mount of
ratnfall

hID>

presenc:e/
absence or
eroston

Dates of
mea.......

ment

Amount of
rafnfall

laD}

preserK:JJ/
absence of
erosion

..._.. • I •••__.-- II •••••• .......--.•••• ...-.... ••• ••••••••• r • __

_____.! -. .._!.,. . ..•3 __ !__ -..i•.•....•__..•L .

17.9.79 9.2 f)lantfng 27.~.7~ ~.S

Hl.9.79 10.) Absent 2' &. 2:1.>.19 39.65

1~.9.7':J 4.1 Absent 2.10.19 8.5

20.9.7~ 2.5 Absent 10.10.79 6.0

22.9.79 1." Absent 11.10.79 25.5

23.9.75 1.9 Absent 12.10.7S 1.25

2".9.19 3.3 ~bsent 1S.10.7~ 12.6

25.':1.19 9.1 ~Sttnt 16.10.79 2.75

26.9.7'.J 12.5 Present 21t.IO.7';1 3.5

AbMftt

Present

Absent

Absent

Present

Absent

Absent

Absent.
~---~--._•••_--._--_.-.-----_•••_---~~~-~---~.------- eA • • _~__ • __~~~

lcontd~



.~PPLNJIX XIX lContd.)

..........---.-..'--~----- __ _---..----- .. ----. _~.-.-. _-- .-_._--_-. ~-- _ _...-....-.- ....-..

1 2 :4 1 2 3•1 I J ••_______... ,. _. ________ • ____•••••_ _________._.__ 1•• L 1._.,___..___-._ ..-.-.--_.-.-..'._.
27.10.79 24.75 Present 13.11.79 26.0 Present

2'4.10.79 20.6 Present '''.11.7~ 1.75 Absent

29.10.79 1.0 Absent 16.11.79 32.25 Present

30.10.79 12.5 Present 11.11.79 4.0 Absent

2 .11.79 5.(., Absent 18.11.79 3.15 Absent

3 .11.7~ 0.75 Absent 19.11.79 5'+.3 Present

.. .11.79 ".0 Absent 20.11.7~ 7.5 Absent

7. 11.79 12.5 Present 21.11.79 1).25 PreMftt

12. 11.13 3.5 Absent 2).11.7~ 25.5 Present

\ Contd.}



APPENUIX XIX u:ontd.)

..-.._.__. ._ _ __._•._ _ _....-.-. _1.._.:a.:a~._.1 __ . .
1 2 ) 1 2 3-.._--------.._---~~~~-~----~--~~~~~-~~~~~~._~~~.-.----~------~~

24.11.79 q.15 Absent 26.".00 6lt.O Present

27.11.19 t.75 Absent 2.5.80 2.5 Absent

29.11.7~ 7~.5 Present 3.5.00 5.5 Absent

2." .80 8.0 Absent 9.5.80 6.75 AbHnt

l .... ~ 4.25 Absent 12.5.'JO 5.5 Absent

7....'10 21.0 Present 1).5.80 7.0 Absent

8....80 t.15 Absent IS.S.8O 7.65 At.lit

17.... 'JO 12.5 Present 20.S.SO 2t.O Present

19.1t.~O 7.0 Absent Total rainfall 6~.OS ••
- I.M ••• _._ .a......_ •••.• e ....__.. ....-.............__.........._~......-.....-............~..~.....-..-...~............. • ~__
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ABSTRACT

A Field cuc;'lertment .1 conducted at the

Inltruct'onal Farm, Vel1anfkkara durfng sept"'r 1~7~

to May 19~ to study t .....f'eet of various Agro-Technlqu.1

on 10' I 10sl, IUrface runoff and lOt 1 mot sture ltor8g.

fn hi 11 slop.s. The expert"*lt WIll conducted wtth the

matn object tve of atudytng the .'fect of groundnut

tntercropptng a. well as the dl".rent method, of plant tng

of taptoca on reductng sotl Md weter losses fn hI 11

slop.s.

The experfD*1t ., lafd out fn a Randc::rlt sed

Block Deltqn with "ve treatments and 'our rapHcatlon••

The tr••tments const stad of (1) tapioca alone fn mounds,

(2) tapt oca fn mounds with groundnut as tntercrop, (.3)

tapioca 810ne In ridge, across the slope, (.. ) tapioca fn

rtdges aeros. the .Iope wfth groundnut as tntercrop and

(5) uncu1 ttvated bare 'al1<* al • control.

The e)("6r'_"t wei conducted fn fl.ld runoff

plot. of 2".3" x 2.7H ,'ae. The runoff from the "eld

were collected dlrectl, tnto water prcot poly.thy.....

"ned earthen tenlts and meelUred .fter etaCh rat"fal1.



Q'll Y rainf.". mor8 than 12.5 em were taken tor the

purpose 0' the study.

FrOll the _per.ment It I. observed that AIm index

_. better correlated with runo" •• c~red to other

.rosfon tndlces. s'mllarly EllS fndex was better correlated

with ~f 1 10sse

MaXtitUn runo" and sot I 10•• occurrod In

uncultfyated bare 'allQ1f. Among the yariou. culttvatlen

method., tap' cd In mounds regf'tered maxtnurt sot 1 and water

los....

Groundnue fnc.rcroppfng as well a. tapfoca planting

in rfdoes acro•• the slope were ."ectfve In reducing sot I

and weter J0 .....

UncultIvated bar. '81low runoff plots recorded the

maximum losses of N,P and K being 107.47kg. 29.416kg, end

82._79kg!ha respectively. Among the Agro-Technfqu••, tapioca

In mounds recorded the max..... loss of N,P and K being

".Olkg • llt.8ItSko and 39.Oft kg/he re.pectlvely d'rlng

the enel re seaSOft. However t the nutrtent los... from other

plots were meagre.

Maxfmum retention of rafnf.11 was recorded by

tapioca In ridge. across the slape with groundnut a. fntercrop.



The pH and ecnducttvtty of runo'f weter were

not stgnfffc.ntly 1nfluenced by dtfferent treatments.

Durtng the dry perIod_ .....t.... storage and

mfntmum dept.tion of sub IOtl motsture were recorded by

uncultivated bar. 'al'ow plot.

The growth and yield of tapioca were not

signiftcantl, affected by t .... gruundnut tntercrop.

MaxtlnlR yt eld of tapioca ._ recorded by the treatment

0' planting tapioca in ridge. aero•• the .Iope without

tntercrOP.

The vie ld of the tntercroP,.,.d groundnut we.
not .ffected by vartous cultlvatfon methods of tapioca.
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