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Vo INTROUUCTION

3011 erosion 1s the greatest single menace
facing Indian agriculture., Its effects are particularly
notfced {n areas wiere hich rainfall Intensities are
experfenced in short periods and where the terriﬁ# is
undulating.

Although no systemetic survey has been carried
out in the country as a8 whole to determine the extent of
erosfon, some estimates have baen meade by some authorities
which clearly indicate the gravity of the situatfon. In
the first plan review it was cbserved that "about 20C
mitl{on acres of land were exposed to the hazerds of wind
or water ercsion and out of ares actually under cultivation
about 10C million acres are vulnerable to sofl erosion”
{Anon,1557). Memoria (1576) reported that according to
Mayadas no less than 123 millfon acres of land in India
are in the process of either sofl erosfon cr exhaustion

caused by primitive methods of farming.

It has been estimatecd thet the loss of sof)
through erosion of arable land is of the order of 6000
millfcon tonnes 3@ yeoar with a total annual depletfon of
nitrogen of the order of 2,5 millfon tonnes valued
73,1000 crores {Shenof,1475)s On an average about 10,000

hectares are being affected by erosion every year
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trvolving an averane loss of about Rs$.50C lakhs

{Anon, 171 ).

Sofl and water are two valuable gifts of
nature which invariably determine the farm incore,
Loss of sofl or water means loss of fertility which In
turn 13 reflected in reduced ylelds, Conservaifon of
these two vital sources will! enable the farmer to
utilise all the other productfon factors at the highest
levels, thus ensuring a continuous higher level of

product fon,

In Kerala it has been estimated that nearly
15 lakh; hectares are highly vulnerasble to sofl erusion
hazards. Out of this only an area of about 70,CCO
hectares has so far been conserved under varfous sofl
conservat{on schemes. S0 the remeining 1h,3 lakh:
hectares require urgent soil conscrvation measures on @
tine bound programie (Anon,15% ). According to an
estimate by Balakrishna Pillal (1978) at Jeast one third
to one half of 15.66 lakh hectares are highly vulnerable
to sofl erosfon hazards. The need for taking adequate
steps to prevent erosion and to conserve the sofl is

therefcre of paramount {mportance.

It 1s no exaggeratfon to say that about 50~

of cultivation in Kerala 1s done on slores which fn most



parts of the world would be considered unsuitable for
cultivation. The worst form of sofl ercosion §s therefore
seen in this state. To understand the serfousness of
ercsfon 1t {s highly necessary to have an {dea of the
liedt>e land in Kerala, Kerala is a narrow strip of land
lying between the Arsbfan ses and the Western ghats.

The western ghat region has an average heisht of about
5Ce ft, but sone of its peaks rise to more than BCCO ft,
At no place the land fs more than 60 miles In width,
average being about 35 miles. Coastal planes are hardly
2 or 3 miles in width except in certain backwater arecas
whare it {s slightly broader. The land then rises
sbruptly towards the mountain, ithin the distance of
about 30 miles the land rises to S0CC to 6000 feet heignt.
The rainfall {s very heavy being about %0 to 120 inches,
some arces getting even as much as 200 fnches spread over
6 or 7 months of the year (Nair,1558)., The land {s very
unduslating consisting of steep hills and hillocks with
deep valleys and ravines cut cris cross by innumerable

streams and rivers.

Kerala is very densely populated and the
available land per capita i3 only C.30 acre which {s the
lowest {n India (Balakrishna P{l1af,1u78)., Owing to the
increasing pressure of population and the growing demand
for land, & very large part of this stesp and undulating



land has baen put undaer crops, either permanent tree croos
or seasonal crops or bothe 3ofl itsel!f being lateritic
in origin has very little bindin; materfal. The sfcuation
has been still ajgravated by the cultivation of tapioca

fn trne hill slopes.

Tanioca fsatltivated in an area of about 3.2%
lakh ; hectares and 1ts production befng 53.5 lakh. tonnes
{Ramakrishna Bhat,1578). The loose sofl is heapad fnto
small mounds or long ridges, Then ridges and mounds are
generally made along the slope because it {s said to be
less laborious to :ake them along the slope than across
the slope. The land between ridges or mounds are left
bare without any kind of cover and this encourages runoff
and soll loss, ODuring heavy ralns a substantial ancunt
of loose sofl that is heaped up 13 washed duwn. Under
such conditions If the 1imited land rescurces aveilable
are not properly locked after and conserved with the help
of best known methods, the consequences would be very

serfous for the agricultural economy of the state,

S5tudies revealed that by the adoption of proper
agronomic practices man can control soil and water loss: s
to & great extent (dHeddf,1560). The agronomic practices
for soil and water conscrvation have four principal
objectives viz, (1) prevention of loss of fertile top
sofl. (2) Conservation of molsture by safe control and
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storage during cerfods of excess rainfall, (3) The
restoration and mafntenance of s-{1 fertility (&) Better
utflisation of sofl fertility and molsture for increasing
crop production,

The above cbjectives are sought to be achieved by
suftable agronomic practices like contour cultivation,
strip crooping, crop rotation, cover cropping, increasin:
the organic matter content of sof! and application of
manures and fertilizers. Practices like strip cropping
and rotation have only very limited scope (Nair,1553).

The engineering practices sions when applied fall o give
best results. Cosbination of mechanical and sgronomfic

practices always jive encouraging results (Redd{!,1960).

In our country too much emphasis s being plsced
on bunds as & measure to hold sof! and water. However,
suffictent attentfon 13 not given for increasing infiltration
of water between these bunds, B8unding should always be
supplesented with the bast possible agronomic prectices,
because bunds themselves do not fmprove soil fertility and
when used alone they fail to hold the soil adequately
(Reddf,1960). The agronomic practicaes greatly incresse the
water intake of the sof! between bund&Aand roduce the
smount of rain that reaches the bunds,

Tapfoca fs an ef;ht to tén months crop and s
planted during the pericds of abundant rainfall efther

during June=July cr september-UOctobaer in Kerala, The
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fnitial growth rate of the crop {s comparatively slow

and 1t gonerally tekes 24 to 3 months to develop the full
canopy. Further, tapioca s planted at 8 spacing of 75 to
40 cme. on both ways leaving considerable aresa unutilised
during the early part of the crop growth, The heavy
rainfall coupled with faulty meth.ds of cultivation
resulcs in severe sofl loss from the cultivated area

during the carly part of the crop growthe

Intercrooping s a term that 1s being widely
uased by the agricultural scientists in recent yesars, It
{s a practice of intensive use of land to take two or mora
crops simultenecusly each year. The system involves
growing together two or mors species of crops with the
assvmption that the two spacies cuuld expleoit the
environsent better than one, Intercropoing as 3 method
of reducing soil loss was suj ested by 8hola et al. (1975).
Groundnut was used as an intercrop to resist 301l erosion
by Lakshminarayana and Reddl (1572). Thus it was felt
reasonable to test the feasibllifty of aroundnut intercropping
in taploca in order to check the sofl loss during the early
part of the crop ;rowth which also provides additional
incare to the farmer. The present investigition was
therefore conducted with the following main cbjectives.
1. To assess the effects of varfous Agro-Techniques on

sof! loss end surface runoff,



2,

3.

be

Se

To study the effects of vartfous Agro-Tachniqucs

on subsoil and surface sofl moisture storages.

To estimate the loss of nutrients through eroston

under various Agro-Techniques.

To astimate the amount of retentive rafinfall
during the perfod of crop growth under variocus

Agro-Techniques.

To assess :ne yleld of tapioca and groundnut

undoer vartous agro-=Techniques.
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2. REVIEW OF LITERATURE

A brief review of the resesrch conducted on
soll erosion and the effect of intercropping on sotl,

water and nutrient losses is presanted below.

2.1, sofl troston,

2.1.1, Definition of erosion and runoff

According to Bennet (1533) the vastly
sccelerated process of soil renovel brought about by
human interference with the normel disequilfbrium
between sof! bullding and sofl removal 4s desijnated
as soil erosfon, It can best be described as the theft
of soil by the natural elements and {3 the removal of
soil particles efther singly or'ln mass (Gorfa,l.k6),
Ellison (1547) defined scil erosfon as the process of
detachment and transportation of soil msterfals by
ercsive agents viz. wind or water., As against sofl

formation soll ercosfon is a destructive process.

Eggar t. Foster (1548) defined runoff as all
water that drain from the land sress by surface channels
fnto which the water collects from overland flow or
subterranean passages. Hunoff is therefore water

remeining from precipitatfon after losses from eveporation



transpiration end seepage into ground cover., Runoff

constitutes the lowest part of the hydrologic cycle.

2142, Factors influencing sofl erosion

It has been mentioned by Hudson (15/7) that
erosion arfses from the effects of rainfall on scil
and {s determined by,

a) Erosivity - Specifically and solely a
property of rainfall which can be quantitatively
evaluated as the potentfial capacity of rain tc cause

erosion under given circumstances.

b) Erodiblility « spacifically and solely a
property of the sofl which can be quantitatively
evaluated as tha vulnerability of the sofl to erosion

under given circumstances.

c) Management -« A wide term covering all
factors directly under ments control such as cholice of
1and use, chofce of crop, method of crop production down
to detafls Jike plant population and manurfal practices

and

d) Landform = Which {ncludes the length and
steepness of slope and their shace and uniformity of

shane,



2:1.2.1, Erosivity

According to Neal (1538) the percentage of
runoff increased as the rainfall intensity increased,
but at a decressing rate., It wes also found that the
soll loss from a saturated soil increased ss the 2.2
power of the reinfall intensity., Ouley (1%39) reported
that rain drops are responsidle for sealing the surface
which prevents inffltratfon and storage of scfl mcisture,
when rain drops hit the sofl they have a dispersive
action (El1ison,1547 3 McIntyre,1959 3 Yadav, 1.61,).
Free (14852) found that splash losses from glevated pans
of bare sofl wers: 50 to S0 thwas the runoff losses,
He found that the averace soil loss per inch of rain
amounted from S te 7 tons ner acre, Hudson {(1957)
sy1jested that rafin drop fmoact and splashes wers the
ma jor factors responsible for the fnftfation of runoff
and sof! loss. According to Ballal and Daeshpsnde (1360)
runoff and sofl loss in the saturated condition of sofl
were generally higher than those caused by rains from
air dry sofl. udatl Kumar Yadav (1961) calculated the
total energy of rain drops as being equal to roughly
100 H.P. On an acre durin; a rainfall rate of 0.1 tnch/
hr and 250 H.P. at a rainfall rate of 2 fnches/hr. The
latter force is sufficient encugh to 1ift 7 inches of
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top scil layer to @ hafoht of 3 f.et 36 times during

a pericd of one hour, equivalent to 518 millfon foot
pounds of work. He pointed out that this micht be

1000 to 10,000 times the kinetic energy of the anhallow
sheets of runoff water that results from the sae stoufu.
About 55 of the sofl loss In erosion process is due
tc the rafindrop. Splash ercosfon is responsible for
sheet ercsion, puddle and fertility eroston. Lyles

ot al.(1965) found that wind driven rain considerably
fncreased sofl loss. Oas and rac (1974) found that
splash erosion 1s Increased with increasing antecedent
moi sture condition under same compaction. As the time
of exposure {3 iIncreassed, the splash loss {ncreased
while rate of splash losses decreased very gredually,
Mutchler and Young (1975) reportsd that rafndrop splash
was the primary agent in sof!l detachment and transport
from Interril! areas. Monke ot al.(1977) statad that
fntar rfl1! erosfon rates fncreasad when cvarland flow

{ncreased,

Ellfson (194k) stated that splash erosfon
fncreased as the 0.65 power of the rainfall rate. tkern
and Muckenhirn (1947 ) reported that for a constant drop
size and timae, the ancunt of ssnd transported was
directly proportional to the intensity of precipftation.
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Mooker fee (1550) found that there was & high correlation
between rainfall iIntensity and the anount of eroded sofl.
storm erosivity varfed exponentially with reinfall
intensity (Ekern,1954 3 Tamhane et al. 1557). Exponsntial
relatfonship between rainfall intensity and sofl erosion
was obssrved by Tamhane ot a8l.(1959) and Bisal (1560).
Free (1960) reported that the relatfonship between splash
ercsion losses for both sand and sof) with enerqgy value
for rainfall were exponentfal and parabolic type. Rose
(1560) observed that the rate of so!}l detachment per unit
aros was Influenced by the mouentum than the kinetic energy

of the storm per unit ares and tiaa.

wischmeler (1955) reported that combination of

rainfal) energy and quantity of reinfall wvas the important
varfable in effecting soll ercsion., “ischmefer and

smith ('958) showed @ close relationship between rainfall
intensity and the total kinetic energy. wWischmeler (1959)
found that the erosfon index s the most precise single
estimate of rainfall ercsion potential, ‘ischmeler (1461a)
also found that the relatfonship of sofl Joss from a fallow
plot to £1 values was linear but for the slope of the
regression 1ine for any set of data dependent on sofl

tyre and land slope. Hudson (1571) reported from his work
fn Rhodasia that the curulative kinetic energy of storms



greater than one inch/hr (KEX1) was more significantly
correlated with sofl loss than 2139 fndex. Experiments
fn the tropics fndicated & lower correlation coefficient
between 5139 fndex and soil loss than was obtained for
the original experiments In U.5.A {Ahmad and Sreckner,
1574). However, Lal (1576) reportec a better correlation
with the product of total rainfall amount and pesk storm
fntensity (Alm) than efther E!3G or KE>1 {ndices.

many fiald experiments revealed that correlation
of sofl loss with amount of rain in {noividuel storms as
well as with max{inun amount falling In 5, 15 or 30 minute
intervals was pocr. However, tihe product of kinetic
energy and maximum 30 mfnute intensity was most
si niffcantly correlatad ~ith soll loss (wWischneier
gt al. 1:53)e “fachmelor's £ly, index had subsequently
been extensivaly used In predicting soil loss. uas gt al.
(1567 ) raportad that the rainfall enerygy was linearly
ralated to rafnfall anounts He found that &l value
estinated with 30 minute maximum rainfall intensity was
the best correlation with soll erosfon as campared to
5 s 15 or 60 minute fntensity product. fogars ot al.
(19€7) obscrved that the kinetfc enery of rainfall
calculated from rainfall intensity using the eguation,
KE = 210,3 + % log 1 imetre tonnes/ha.cm) was

satisfactory.
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The importance of raindrop ensrgy in governing
the smount of soifl loss under fallow conditions {s wel)
documented (E11ison,1552 3§ Wischmeler and Smith,1958
Young and Wierasms, 1573). Barnett (1958) found that
maximun 60 minute intensity was closely related to sofl
erosfon. Des et al.(1967) found that the use of Elg min.
has been recommended for Nilgiris. Rasbabu et 8l.(1565)
found that for Oehra Dun E13° values were significantly
correlated with dafly and monthly rainfall values. B8ut
the annual rainfall values were not significantly
correlated with annual 5130 values. However, Dangler and
swalfy (1975) obsaerved that for most sofl lfttle or no
er-sfon occured during the first 30 minutes of the first
storm even when the simulated rainfall intensity was 6.4cm/
hr. sharma, ot al. (1976) reported that irrespective of
the nature of the crop, 5plash losses were bDetter
correlated with kinetic anergy of the storm than its

srosion index.
2.1.2.2, Erodfb”fty

The different erosion of two soils under
similar enviroment and ranagement conditions {s attributed
to their fnherent soll characteristics. This property
of the soll is referred to as soll erodibilifty.
Erodibility involves those soll properties that effect
infticratfon rate, permeabllity and the changes with time



that occur in those sofl properties and others that
determine the effects of dispersion, splashing, abrasfon
and transporting forces of rainfall snd runoff, 5tructure
and structural stability sre closely related to this

soil property, but are different to define in such 8 way
that they provide a measure of orod!bﬂity(l.al,l%??).

The various propsrties which affect detachability and
transportability of soil fnvolve particle sfize distribution,
organic matter content, presence of cerenting materials
1ike Feo and Al oxides, nature of clay minerals and balance
of cations on the sxchange complex and properties which are
themselves dependent on these such as permeability, sofl
structure and strength (Lal,1577). He also pointed out
that some other properties such as entrapped air usy also
be fmportant.

Middleton and Buoyccs &s described by Mehta et al.
(1963 ) used dispersion ratic as a measure of soil
srodibiifty, wischrefer ot al, (1569) developed 8 sofl
ercdibiifty monogram bDased on sofl properties. Studies
conducted by Romkens et al. (1.74) {ndicated that particle
size and the percentage of citratebicsrbonate~dithionite
(CDB) extractable Fe,Al and 31 were significant prediction
paraneters of subsoil erodibility on high clay subsoils
studied. Subsequent analysis of subsoil data per se ytelded



a prediction equation with a coefficient of determination
r’s 0,55, singer ot al. (1974) studied the relative
erodibility of surface soil (O=15cm) from 10 soil serfes
and found that the observed erodibility of the soils was
in an order different from the order predicted by the
wWischmeier at al. monograph. Two sofls with high
exchangeable sodium were much more erodible than the
monograph predicated and two which had high dithionfte
extractable Fe content were less erodible than the
monograph predicted. Further studies indicated that
axchangeable sodium percentage, dithionite extractable
Fe and Al were additional useful indices in predicting
the erodibility of those aoils, However, Bruce-~{kine
and Lal (1575} found that erodibility was to vary directly
with sand and inversely with clay content., Flow
charactaristics significantly influence the transportability
(Lal,1577)s Singh and Verma (1978) reported that runoff
and sol! loss increased with increase in tha fineness of
sofl texture. Nema et al. (1978) reported that the sofl
erodibility factor K in the universal sof) loss equation
for the soll and climatic conditions of Vasad comes out
to be 0.0592 tonnes/he/unit of rainfall factor.

2.102.3. HManage-ent
The principles are well known as they are the

same for all climatic zones, The importance of wwlch or
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crop cover, the need for controlled flow of surface water,
the association between efficient farming and good erosion
control etc. need dus constderation (Mudson,1976). However,
because of greater erosivity of the climate in the humid
tropics the maintenance of a8 cover over the sofl assunes
greater importence (Hudson, 1577)

Baver (1y61) classified the major effects of
vegetation on runoff and erosfon into § distinct categories.
They are (1) interception of rainfall by vegetative cover
(2) decreasing the velocity and cutting action of runoff
water (3) root effect in fncreasing granulation and
porosity (&) biologfcal activities assocfated with
vegetative growth and thefr Influence on sofl porosity
and (5) transportation of weter leading to subsequent

drying out of the soil.

E11ison (1947) reported that the sofl detachment
hazerd was inversely proportional to the resistance factor
of surface covers and mulches in reducing runoff velocity.
The basis of sofl and water conservatfon {s the cover that
protects land from the direct fmpact of raindrops and runoff
water (Speer,1960). He also pointaed out that the protective
cover can to & great extent be a by-product of & crop
production programme that results in consistently high
ylelds of grain and ofl seeds crops. Udal Kumar Yadav



{1461) reported that the secret cf praventing ercosion

is to remove the enargy of rain drops by vegetative shield,
adarss (1566) reported that surface cover of straw reduced
runoff and essentially eliminated erosion, singer and
John Backard (1978) reported that runcff voluse was
significantly reduced by hich muleh cover lavels which
protected the sofl fran sealing and helped to maintain

high fnfiltration rate.

Mulching iIs an effective mean to protect the
soll surface from sealing undor the {mpact of rain drops
{rarrold, 1547 ; challer and Zvans,1954), MeAlistor
({1987) reportad that due to mulch farmine there would be
raduced damage from wind or water erosion, Mennering
and mayer (1263) reported that mulch annlication of 1,2
and & tonnes ~er acre maintatned vegy high infileration
rasulting fn essentially no ercsion, Tayler, et al.
(1u6h) found that a mulch of corn stover and barn yard
manure gave excellent control of soll and water losses
from corn after corn on a steaply sloping desp loose
sofl. Vasudevafsh gt a1.(1965) reported that buth runoff
and sofl loss from grain crops seered to e mostly
dependent on sof! condition where as that from grassos
scaned to be directly Influenced by the rainfell,
wischmefer (1566) found that improved scil and crop
management reduced average plot runoff by abcut 4C per cent.



rMannering et 81.(1966) reportad that the surface mulch
which covered more than $5¥ of the soil surface had
striking effect on both iInfiltration and sofl loss. Sofl
Joss was reduced to zero when straw mulch was Sppifed at
2.0 tons/acre on a deep pc;vious sofl with § per cent
slope (smith,1968). Lyles gt al. (1574) indicated that
sof! detachmant decreased with increased amounts of mulch
cover, Harrold and tEdwards (197%) cbserved that mulch
of about 0.5 ton per acre on the surface of the no=tilled
system wes effective in reducing ercsion, Megahan (1978)
stated that erosion was reduced on an average of 757

by straw mulching.

Smith (1946) reported that crop cover desipates the
energy of falling rain drops and develop & sofl condition

that will resist ercsion., He classified crops iInto twe
groups viz. erosion resisting and eroston permiting.

Mertson (1552) concluded that ti»e smount of ground cover

is the most important variable influencing runcff and
erosion under nonarable conditions, Hudson (1957) concluded
thet ground cover s almost entirely responsible for
reducing runoff and erosfon from grassed areas and the

same effoact cen be achieved by any cover such a3 a surface
mulch, dense mafize crops or a qood sarly green menure Crop.
He sugrested that the effect of ground cover 13 Hrimarily

to dissipate rain drop energy. HNetural covers and grassaes



were found to be sffactive in checking sotl erosion
(Gupta et al, 1963 3 Vasudevaiah st al. 196S),
Vasudeveiah gt al. (1965) concluded that among the four
cultivated crops tried viz.gors naddy, urid,maize and
peanut, peanut recorded the lowest runoff and sofl loss,
Gurmel Singh at sl. (1467a) reported that groundnut

gave minfmum water loss and the fallow geve the maximum
water loss. They have sttributed the ;oason that the
fallow provide no cover and hence no obstruction to the
flow of water end therefore rainfall received 13 lost as
runoff. .ater cannot flow through groundnut sasily and
there s more time for absorption of water in the sof!
as & result of which there {s less water loss. Again,
sof! loss was maximum under fallow since it does not
provide protection ageinst falling raindropse They have
concluded that groundnut wes the best, since {t recorded
the minfmun scil and water losses « However, work
conducted by Battawar and Rao (1965) revealed that cowpea
was the best for controlling ercsion. Among the six
cropping patternsviz. bajra, mung, kodrs, tursundhia jowar
and bidi tobaco and two cover trestments tried by Verna
ot 8).{1568) cover treatments ylelded minimum runoff and
soi! loss while croppin; patterns gave sofl loss values
lass than 7,5 tonnes/ha.per year with the excestion of
bid! tobaco which gave higher values in the same year,



¢l

sofl loss under bid{ tobeco could be reduced by cover-
cum=green manuring with sannhemp and the yield of tobaco
was 8ls0 increased by 16.7%. It was recommended that

bidt tobaco should fnvarifsbly be green nanured to reduce
erosfon and obtain higher ylelds, Crops putting on the
maximum growth during the monsoon indicate ylelds
negatively correlated with runoff and sofl loss. Misra
et al. (1965) devised soll consarvation methods for
crasting such conditions that more rain water would be
sbsorbad and preserved intc the soil, surface runoff
would be minimised snd excessive runoff would flow at a
harmless speed, The best results are achieved {f the land
was kept covered under vejetatfon. Hudson (1971) suggasted
that sofl erosion is proportional to the fraction of sofl
surface exposed to direct raindrop impact. Sursj 8Bhan
and Misra (1471) reported that cultivastion of errect
groundnut variety A.K.K-2h in rows of 45 x 60 cm.apart
considerably reduced soll srosfon losses. 35011 losses
wera further reduced by strip croping with permanent
grasses and by application of mulch after harvesting
groundnut., among the different crons tried by 3hola

at al. (1975) runoff and soil loss were highest under
mafze and lowest under C.tetragonolicba suggesting that
maize on slopes should be intercropped with a leguve.
Meyer ot al. (1575) reported that canopy to dissipate rain
drop fmpact energy decreased rill eroston to less than
that without canocpy cover and effectively eliminated inter
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ri1) erosion. Sharms gt al. (1976) related storm energy
dissipated to the crop cancpy and there was a8 high positive
correlation between splash erosfion and effective storm
energy expended on bare plots. He termed the fraction of
kinetic energy of rainfall dissipated by a crop during

{ts growth perfod as crop protection factor and it cen
serve a3 8 relfable index of the crop's capacity to protect
sof! against splash erosfon. Vigna mungo end Cajanus
gajan groundnut mixture were most effective in checking
splash erosfon, Bhardwaj et al.(1578) cbserved a definite
reduction in soll and water losses by increasing inter

row spacing from 45 to YCom and decrossing the int¥o> row
spacing from 4O to 20cm in mafze. Thelr data invicated
that plant geometry could help fn reducing sofl and weter
losses from sqricultural fields, Lang (1975} observed that
ground cover was found to affect both the occurance and
magnitude of runoff. Increased smounts of cover resulted
fn curvilinear decrease in the average frequency of runoff,
storm runoff yield, event depth and total averuage annual
run off., 7% ground cover was found to be critical above

which runoff incrossed ranidly.

Logan (196Ca) derived the follcwing conclusions
from his work fn australis. (1) Runoff in cropped land
i{s considerably greater than that where the land s used
for grazing. (2) standing wheat 1s not effactive in
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reducing runoff, but stubble {s very effective. (3)
Antecedent mofsture and percentage of cover are the most
important factors Influencing runoff from crop and pasture.
Subsequently, Logan (195608) reported the following results.
(1) The 30!l loss from cropoed land has been far in excess
of that from grazing land, It has been roughly 30 times

t at from land not cultivated at 81! and 6 or 7 tires

that fro- land fallowed and sown to lucerne, (2) The
fallow land gave the hfjhest soil loss. (3) There were
hiah erosfon from cropped lands before the crop jave
suffictent protaction. (&) Eroston predisposes to further
erosfon. (5) Tha amount of heavy rains (more than one
fnch/he ) and amocunt of cover play a large part {n determining
the serfousnsss of soil loss. (6) As the snount of runoff
governs to a larqce degres the amount of soil loss, the
factor which incremses the runoff will also increase soll

loss.

Battawar and rao (1965) obscrved that the crop
protection factor vajues were high in the inittal stages
due to poor cover. As vegetative cover increascd C-factor
values decreased and sofl loss wes reduceds walkinson
(1575) while experirentin; with cowpea found thet che
- actusl soll loss was greater than the predicte: sofl loss

by the unfversal sol! loss equatfon fn the carly part of
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the season and much less during the crop maturity. Thus
cropping management factor consfstoed of @ complexity of
components which exert varfed dominance on soil erosion
durin: the season. Nema et al. (1578) reported thst the
crop msnagement factor for mung, groundnut and cowpes
ware O.465, 0.37% and 0.317 respectively,

Bennet (1539) reported that contour tilled
sor ghu plots gave @n averusge grain yleld of 53y lb/acre
as against en a§erage of 461 lb/acre on straiynt row
tilled fields. In anotlier experiment cupta gt al. (1563)
reported that maximusn water loss occured under bare fallow
plots where as maxirun sofl loss occured undoer bare
ploughed plots In a 9™ slopy ficli. cultivated fallow
gave the mexiruen runoff and soil loss (Gurmel 3ingh et al.
15670 ). Agarwal and Indira Pat{ sinch {14570 revealed
that cultivation of cane on contcur can save 23.5 Inches
of rainfall and 21.32 *onnes of suil from moderately slopy
fields succeptible to erosion. Yield of cane planted on
contour trenches followed by earthing during rain was
{ncreased to the extent cof about 277, Rao and satyanerayana
(1972) found that resistance of soll incrcascd with
compaction as a direct linear functicn. Gupta gt al.
i1§75) reported that for potato-potatc combination grown

under up and down cultivation on 2% slope, crupsing



managenent and supporting conservation practice factors
sffacting runoff and sofl loss were 0,563 and 0400
raespectively revealing that the potato-potato up and down
method of cultivation did not control soll loss. John M,
Tramble (1975) reported that iIncreased roughness in
microtopoaraphy provided additional detention storage
resulting n decresased runoff when compared to the control.
Stgntficent increases In runoff were sassociated with bare
soils Crown cover and erosion pavement were significent

fn reducing runoff. Muller et 8].(1578) found that mean
rate of infiltration was lowest for no till sites resulting
fn highest mean runoff volume., Although mean sediment
concentration in runoff was lowest for no till sites In
May, greatest losses of sediment occured at these sites
due to the higher runoff volumes, Greatest sediment

loss during July occured at conventfionally tilled sites
due to higher sedinent concentration and reduced
infi{ltration rates relative to those during May. Khybri,
ot al. (1978a) reported that strip tillage reduced sofl
loss from 52 tonnes/ha to 40 tonnes/ha.

Will{amsam and Kingsley (1974) reported that
cultivation across slope decreased runoff and eroston and
it also increased the yleld of maize and ocats in the two
year rotation, However, work conducted by Jares et al.
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(1978) revealed that {nward gradient of bench terraces
gave less runcff and soil loss than the ocutward gradient
of bench tarncuifor potato ¢rop. The effect of
direction of cultivation on bench terraces did not show
marked result to warrant eny conclusion. Bonde gt al.
(1978) reported that ridges across slope considerably
reduced the runoff snd sofl loss over flat sowing in
tobaco and cotton.

2.1.2.4¢ Land form

Cook (1936) reported that among the landforms,
degree and length of slopne were important controlling
viriables of water erosion process. However,Neal(138)
reported that the percentage of slope had no apperent
effect on the arcentage of runoff for slopes above one
percent. S$oil losses from a satursted sofl increased
83 the 0.7 power of the slope. Mathematically the
relation is £ s® where £ i3 erosfon, S the slope and
ta' an exponent. Iingg (19540) amelysed the rasults of
laboratory and field experiments and found a value for
'a' as 1.45, It was stated that doubling the degree of
stope increased the total sofl loss in runcff by 2.61
tines, DOoubling the horfzontal length of slope incressed
the total soll loss in runoff by 3.03 tises. Increasing

the degree of slope Increased the total runoff. Musgrave
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(15k7) used a=1,35 In the slope practice squation.
However, Wisctmefer (1966) obscrved that under ncroal
field condittons runoff from row crops averaged & 167
increase for each additicnal per cent slope. He observed
that the relationship between runoff and slope was found
to be logarithmic, Hudson (1977) reported that erosfon
genarally increased exponentislly with increase in slope,
the exponent for tropical soils spprosched 2 though it
has been reportad to vary between 1.3 and 2,1, Lenjth

of slope has a simtlar effect on sol) loss as degree of
slores The build up of the amount of surface runoff, {ts
velocity and depth on longer slonas increased erosion
hazard, tHowever, the rclationship betwecen slope length
and erosion s complicated by the shape of the slope,viz.
whether convex, concave, complex or regular, He found
that in the cass of {rregulesr siopes, it i3 the steesest
section of slope which may dominate the erosion.

2.1.3, Unfversal soll loss equation

Development of equations and relaticnships as an
afd to calculation of field soil loss has been attempted
by meny (2in;3,19408 smith, 1941, omith and wnite,1947),
The relationshins developed were mainly for local use.
There have been efforts to develop an equation or a system
that could be applied universally whenever rainfell caused



signtficant sheet and rill ercsion. Musgrave (1547) made
an effort to reevaluate the factors for better detsrmination
of sof! loss by using the sol! loss datas collected by
varfous resaearch statfons 1n U, 3.4 upto 19546, Wischmeler
{1959 ) made major contributfon to the predidion of sof!
loss by his studies on rainfall eroston index and evaluation
of crop management factor. In 1961 he came out with the

universal sofl loss equation (Anon,1961).

Numerfical assessment of soil loss by water under
a particular management practice coen be achievad with the
help of universal soll loss equation ad descrived by
wWischmeier and Smith (1965). It {s defined as

A s BKXLSCP where,

A = computed sofl loss per unit area,

£ = ntatnfall factor, the number of erosion {index
unfts in a8 n:roal year's reinfall, The eroston index {s a

measure of erosive force of specific rainfall,

K e 50! erodibility facter is the erosion rate
per unit of erosion index for a specific soll tn cultivated

centinuous fallow on a Y slope of 72.6Ft long.

L = The slone length factor s the ratfo of the sofl
loss from flald slope length to that from 8 72,6ft lenqath
on the sama sof] type and gradient.



S » 351love gradfent factor s the ratfo of the
sof! loss from the field gradient to that from a 5. slope,

C = Crooping management factor is the retio of
the 80!l loss from a fleld with speciffed cropping and
managerent to that from the fallow condition on which the

factor K s evaluated,

P s Erosion control practice factor 1s the ratio
of the soll loss with the specific practice to that with
strafght row farming up and down the slope.

The science of sol]l conservation has advanced
much with the introduction of the universal soil loss
equation. alkinson (1575) suggested that @& non canopy
factor had to be Introduced fn addition to the sofl exposure
factor to sdequately substitute for the cropping mansgement

factor in the universal soil loss equation.

2.1.4, Nutrient losses through erosfon

Eroded sofls are richer than the original sofl
in respect of nutrients (Middleton gt al. 1934 Rogers,
19h1). Gobko (1543) during his studies on loss of nutrients
by erosfon cbserved that the losses are consfderable and
fn some cases exceeded the annual crop romoval. Lrosfon
1s found to be a selective process which decreases sofl
fertilfcy (Stalling,1951; Massey and Jackson,1552
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staltenberg and white,1553)s Goel gt al. (1568) found
that nutrient losses {n general were incressed on steeper
and longer slopes but the concentration of nutrients in
the runoff {s thereby decreased. 8onde gt al. (1478)
reported that ridges across the slope considerably reduced
nitrogen losses by S5C.97 and 4S.87 over flat sowing In
tobacco and cotton respectively.

2.1.5, Machanical composition of eroded sediment.

Eroded solls are richer than the orfiginal so0f}
fn respect of colloidal clay (Middleton et al. 143y
Rogors,154l ). Tamhane gt al. (1553) while studying the
intensity of rainfall on 30!l loss snd runoff observed that
sofl lost In runoff is much more clayey as comared to the
orfginal sofl! and that clay and silit ware the main constit-
uents carried away by runoff weter, Alberts et 8l.(1577)
found that the inter rill arosion produced aggregstes that
were considerably saaller than those produced by rill
erosfon. Only 13~ of the inter ril) aggregates were larger
then Ce.5m while 36% of the rill aggragates were largcr
than O.5mm. Added rill flow to the top of the plot at rates
ranging from 4 to 60kg/winute had liztle effect on the size

distribution of rill aggregates.

2.2, Intercropoing as a practice to resist ercsion

Mirchandani (1953) reported that blackgram was used



as an intercrop in Damodar Valloy area to reduce sofl loss.
In encther axperiment Jain and Jain (1571) reported the
beneficial effacts of cowpes as an intercrop with mnafze

in reducing loss of sofl, weter,nitrojen and phosphorus

in Udafpur. aGroundnut was considered as @ sofl consrving
crop since it provided & good canopy cover in short perfods,
Lekshminarayans and hoddy {1972) reported that groundnut
helped to cover the 30!l and prevent runoff in slopes

when grown with shallow rooted and low water requiring
créps like fjowar or bajra, Bhols et al. (1575) suggested
that mafze on the contour should be intercropped with a

legure to reduce runoff and sofl loss,

2.3, Intercropoing in cassave.

The practice of intercropping n cassava has been
reported from Brazi) as early as 1535, singh et al.(1964)
reported that the tuber yleld of tansioca was not much
affected by growing legumes 1ike groundnut and cowpea as
fntercrons, but on the cther hand gave an additions) fncore.
Bests (1375) reviewed the intercropping oractice with
tapioca in Indonesfe and noted the intercronoing was
profitable then monoculture. Katyal and Dutts (1576) found
that growing of groundnut and cowpe® in batween tapioca
rows did not affect the nornal yleld of the main crop and
was found to be very profitable. Sintuprama (1576) reported
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the practice of intsrcropping fn taptoca in Thatland
and found it profitable without affecting the growth
and yfeld of the main crop. Mohankumer (1578} obtained
best results with pesnut as tntercrbp fn cassava giving

257 more mgLurn than cassava monoculture.

several workers have reported the beneficisl
and harmful effects of intercrooping in cassava, Singh
and Mandal (1968) noted that growing groundnut as inter
crop in cassava did not substantially affect the growth
and yleld of the lltter. but on the contrary provided
additional gross income of Rs.115C/ha. sSeveral workers
found tihat groundnut grown with cassava did not affect
the latter much (Singh et al., 1969 3 Singh and Mandal,
1970 and Xatyal and Dutta, 1976). singh et al. (L156Y)
reported that groundnut and cownea as intercrops with
tapfoca enriched the sofl fertility by auding nitrogen
through the organic matter added to the sofl, From the
income point of view groundnut was found to be 8 more

profitable intercrop for cassava (Sfingh et 81.1969).

Contrary to this, several workers have reported

that growth and yield of taplioca was reduced considerably
when {intercropped with croos including groundnut (Anon
1560 ,Thamburaj and »Muthukrishnan,1576). Similarly,



Mohankunar and Hrishi (1973) reported 8 significant
reduction {n the tuber yfeld of tanfocs by intercropping
with groundnut. But {n their trial ths 2roundnut
fntercropped flelds recorded the maxisum returns which
was significantly superfor to all other crops tried,
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3. MATERIALS AND METHODS

A field experirent was conducted at the
Instructional Farm, Vellantkkara tc study the effects of
various sgro-techniques on sofl loss, surface runoff and

soil mofsture storage in hill slopes.

3.1, Materfals.
3.3.1, sfte and sof)

The Instructional Farm, Vellanikkara is
sftuated at 10° 32"N lattitude and 76°*10" longitude at
an altitude of 22,25 metres.

The sofl of the experimental area is deep,
well drained, moderately acidic, sandy clay loam of
laterfitic orfgin and fairly rich in organic matter. The
area having & uniform slope of 15,327 facfng northeast
was selected for laying out the experfrent, The physfcal
and chemical characterfistics of the sofl profile are

given below,

3.1.1,1. Physical characters.

.Depth tharacters
C to 20 cm. - Colour dark reddish brown (5yr3/h),

crumb structure, sandy loam, non
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calarecus, wel! drained, sbundant roots,
gravels few, diffused boundary.

Colour reddish brown (5Yr 4/k), non
calcarecus, wel!l drafned, few roots
concretions of diameter upto Sm» present,
partislly weathered granfitic boulders of
different sizes present, no distinct
boundary.

Colour yellowish red (5Yr 4/6), sandy loam,
crumb structure, noncalcareous, well
drained, few roots, gravels of diameter upto
bmm present, partially westhered granitic
boulders of different sizes present,diffused
boundary,

Colour Yight reddish brown (SYr 6/4), sandy
loam, compact non celcareous moderately
drained, few roots, very few concretions,
bouldars as in the previocus layer, irregular
and broken boundsry. ’

Colour pink (SYr 7/3 compact, non calcsreous,
moderately drained ,roots absent, granitic
boulders present, boundsry not clesr,
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3s1e1.2. Mechanical composition and other properties
of the top soil (0-1S5cm.)

Coarse sand - 29.35%

Fine send - 21.32

stit - 1h 56

Clay - 30,145

Loss on fgnition v B,637

l(’éeld capacity 3— 19.23%
«3 atrosphere oressurs)

Permenant wilting percentage 13,324
(15 atmospheres pressure)

Jeletlel3, Inf{ltration rate

The fnfiltration rate of the experirental area
as measured by doubles cylinder infiltrometer s given
in Table 1,

The basic iInfiltration rate was observed to
to 14,95 cn./hr. and the sccumulated infiltration was
103.5 cme over 8 perfod of 250 minutes, The average
fnftial mofsture of the sofl upto 50 cms. was observed to
@ 1864534 when the infliitration rate wes messured,
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Table 1
Infiltration messure-ent of the experimental area.

Depth of water in
Elapsed the infiltromater Infiitrat- Asccumulated
time Ig;au K?%er fon rate fnfiitration

{minutes) filling filling {em/hr.)  (om.)
{em) (em)
0 0 11,0 - -—
g heé 11.0 76.8 6.le
10 oY 11.0 73.2 12.5
15 Se2 11,0 646 19,3
25 1.7 11.0 5549 27.6
kO 2.7 11,0 33.2 35.9
60 3.8 11,0 29.8 43,1
90 1.0 11.0 20,0 53.1
130 Oe3 11,0 16,05 63.8
176G 1.0 11,0 15.0 73.8
210 fel 11,0 14,85 3.7
250 1ol 11,0 16,85 93.6

250 1.l 11.0 V4,35 103.5




3etelle. Chamical charecteristics of the sof) profile

The chemical characteristics of tns soll
profile were studied and given {n Table 2.

3.1.2. Climate

The area enjoys a humid tropical climate,
The weekly averages of daily maximum temperature showed
small fluctuations, the range for the antire perfcd being
23,9°% to 36.%°c. The weekly averages of daily minimunm
temperature alsc showed snall fluctustions, the range
veing 19.4% to 26,7% during the entire croping season,
The relative humidity also varfed from 65 to 957 in the
forenoon and 27+ to 32. fn the afternocon, The total
rainfall reccived during the cropping season is 716,05
occured In 55 rafny deys. Most of the rains (540,25mm)
wure recefved during the first 11 weoks after planting.
After this there were practically no rains for a pericd
of about 17 wceks. Rains again started from the 25th
wock after planting. Ouring these later pericds there
were 175.%mu of rain in sbout 14 rafiny deys. The weekly
average of bright sunshine hours/day recorded during
the crooping season varfed from O to 5.3 hours ner day,
The sunshine was poor during thae later nart of the
cropning season, The metecorological data durin: the
pericd are presented fn Fig 1 and Appendix 1.



Table 2. Chemica) characteristics of the soil profile

X Character s 0-20 on 2040 cm m&iﬁo cm 6080 cm 80-100cm 100-120cm
1. Total Nitrocen () 0.1032 0.0332 0,0642 C. 0433 0.0338 0.02yy
2. Total Phosphorus (i) 0.0 C. 045 06035 G.035 0.03 0.03
3. Total Potassium () Ce1125 0.1263 0.10491 0.0593 0.1C31 0.0858
4. Total Calcium (V) 0.20 0.21 0.2} 0.21 Cesl el
5. Total Magnesium Traces Tracas Trécss Absent Absant  Absent
6. Iron & Alumintum () 2340 21.65 20,5 14e62 17.54 13.78
7. Acid soluble salts (%) 70.56 78.56 75.25 76.5. 61.56 3C.73
Be TeSeSe (%) C.15 C.13 c. b0 0.12 Co1t Cell
9. Orjanic Carbon () 1.26 0.58 0.34 C.15 0.12 0.08

10. Available Phosphorus ippm) 1.35 1.03 C.93 Gt C.64 0.53

11. Avaflable Potassium (ppm) 100.3 105.5 98.3 75.6 66.8 50.9

12. Exchangeable Calciun {(ppm} 250.3 266.7 159.6 160, 6 150.8 140.3

13. pH 5.8 Se8 Se5 6.1 6.1 6.1




30‘03. S0330N.
T experiment was conducted during the
perfod from 17th september €975 to 21st May 1570,

3et.l, Cropping history.

The ares was under rubber plantation befcre
being utflized for the cxperiment, It was cleared durinc
1475 and put under bulk crop of tapfocs till 1576,
Thereafter 1t was kept uncultivated and infesced with
heavy weeds,

3.'050 v.r'ﬂt'QSO

Tapioce varfety M-b and groundnut variety

TMV=2 wore used for the experinent.

Jeleboe Fertilizers.

amronfum sulphate (20 °'N), Super phosphate
(16 9305) and turiate of notash (60 K,0) were used to
supply the required quantities of nitrogen, phosphorus
and potassium respectively, Calcium oxide was used as

the liming meterfal,

3.2, Mathods,

The experiment was conducted in unifurm field
runoff plots having 8 length of 24,3 etres and width of
2.7 metres. The plot edsings were done with esbedded

polythene sheaets. The runoff from each plct was collected
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directly into water proof polyethylens lined earthen
tanks having length of 2.7 metres, width of 1 metre and
depth of 1,3 rmetres,

3.2.1, Trestments.
There were five treatmants consisting «f four
cultivation methods and one uncultivated control,
Ty = Tanfoca slone in mounds.
12 « Tapfoca tn mounds of with groundnut as fntercrop.
73 - Tanioca alone in ridjes across the slope.
T, = Tapicca {in ridges across the slope with
groundnut as intercrop.
75 - Uncultfvated bare fallow (control)

3.2.2, Lay out of the experiment.

The experiment was lafid out {n Randomf sed
Complete Block Nesion with four repdications. The lay
out plan §s shown in Fig 2,

30230 tunof'f and scofl loss collection,

After each rain the runoff collected in the
tanks were recordiod., In order to determine the sofl
loss the runoff water was stirred thoroughly and a sanple
of 500m} wes quickly taken for sediment calculatfon
‘Balasubramanfan (1379). Sufficfent amounts of runoff
were collected to obtain encugh soil samnids for
chemical snalysis. Gravimetric method was followed to
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measure the sediment present. Runoff was calculated
fn tarms of millimetres of rainfall and soi) loss In

terms of kilograms per ha.

3.2,k Analysis of rainfall.

inly ratnfalls exceeding 12,5n: was taken for
the study as erosfon was negligible under lower rains.
Since a simple expression of ralationship between rainfall
and erosfon was desired, only those characters which can
be taken directly from s recording rainguaje char: were
considered. For this purpose an automatic recording
rainquage was inatalled at the centre of the experimental
site. The rainquace chart ohservations were checked with
an 122mm ordinary raingua e. Ths recording reainguaje
chart was used for studying the following specific

characters and factors of rainfall,

1. Amount of rainfall in centimeters.

2., aximun rainfall intensites §n cm./hr. for 5,185,
30 or 60 minutes intervals,

3. The tctal kinetic energy of rain storns was calculated
as per the equatfon given by wWischmeler and smith
(155%), According to them, the kinetic energy is
given by
Ek = 21043 + %5 Teg 1 wherae,



tk 13 the kinstic anergy 1n metre tonnes per ha.cm
of rafnfall and I s the rainfall intensity {n om/br.
ke The kinetic enaeray thus ocbtained was multiplied by
the maximur intensity recorded during 5,15,30 or 60
minutes intervels, The erosfon Indices thus obtained
were tarmed Els ’ £I‘5 0 6130 and EI‘O raspectively,
Where ¥ 13 the kinetic enargy and !5 ’ I!S » 130 and

!60 wore the rainfall {ntensities.

S« Ths cutulative kinetic energy of storms with
{ntensities more than 2.5 cm/hr. (KE > 1) was
recorded (tudson,1571),

6. Tne product of tortal amount of rainfall end the peak
stori Intensity (Alm) was calculated for sach storm

3.2.54 surface and subscil mofsture storaces

The soil moisture stored at depths of Scm, 1Som,
3Cain, hs5cm, H0Cr, 75cm, 50cm and 105 cn of the soll profile
was measured a8t fortnightly intervals using neutron
scattering probece O to 22.5 o layer was taken as surface
sofl and 22,5 to 112.5¢n layer as subsoil, The mofsture
moasured was converted to my of water for deterrining the

scil moisture storajes.
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3e2e6e Fleld culture

3.2.6.1. Preperation of rain fleld

The field wes tilled (excent the control plot)
with a spade and ridges and mounds were taken as per the
treatients. Polyethalene 1ined earthen tanks were
constructed at the lower end of eacihh plot for the

collection of munoff,
3e2+6.2, Liming and fertilizer application

Liming and fertilizer apslications were done
as nper the package of practices recomendations of Kerala
Agricultural University (Anon,157%,)

3.2.6.3. Planting and spacing

Tepioca and groundnut were plantad in the
appropriate plots on 17.%.79. The spacing used for
tapfoca was 90cm x 5Ocm and that for groundnut was
15cn x 15cm. In the ridges groundnut wes planted on both
sides of the ridges and in mounds it was planted sround
the mounds. The population of groundnut was maintained

constant in both the cases.

3.2.60“0 Plant protection

Groundn.t was given a prophylactic spraying
6l
with Dithane M=45 and ~alathfon 36 days after planting
for controllifng the pests and diseases. No plant
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protection measures were taken for tapifoce as it was

free from pests and disesses.

3.2.605. Weeding and earthing up.
Hand weeding and earthing up were done 89 days

after planting.
3.2.6.5, Harvesting

Groundnut was harvested on 21,12,79 when it was
96 days old. Taploca was harvested on 21,5.90 when it
was 247 days old.

3e2.7. Observations
The following cbservations were recorded for

tapioca and groundnut.

3.2.7.1. Cbservations for tapfoca

Bloretric cbservations of tapioca were recorded
from a sample of 10 plants from each plot selacted and
tagged at random and thelir averajes were determined for
each character, SubseqGuent observations were taken from

the same plants at monthly intervals,

a) Total number of leaves er plant
The total number of leaves produced by the plant

at the time of chservation was recorded,

b) Number of functional leaves per plant
The number of green leaves present in each plant
at the time of observation was recorded,



¢} Hefght of plant
Tha helfght of plant from the bottom to the

terminal bud wes recorded,

d) Canopy dismeter of plant
The canopy dismeter of the plant wes determined
as the averape of the two messurements taken north-south

and east-west.

e) Yield of taptoca tubers.
The fresh weight of tapioce tubers wes recorded.

f) Yield of tops.

The fresh welght of tops was recorded. A
sample was dried for determining the dry matter percentage
and this was used for finding ocut the harvest index.

g) Harvest inded.
The harvest index was calculated using the

following equation,

Harvest fndex (:) = -2ry.wefaght of tuber __ x 100
Dry weight of tops+ tuber

3¢e2.7¢2.. Observations of groundnut

Bfometric observations of jroundnut were taken
from 25 plants selected and tagged at random from esch
plot and the averages were determined, Subsequent
observatfon were taken from the sane plonts at monthly

intervals, The following observations were taken
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a) Hefght of plants
The hefght of the plants fron the 30il level
to the highest point of plant was recorded.

b) Number of functional leaves per plant

The total number of green leaves present at

the tirme of observation was noted.

Cc) Number of branches per plant
The number of braenches present in sach plant

at the time of cbsarvation was recorded.

d) Number of pods ~er plant
The number of pods present in each plant st
the time of harvest was recorded.

@, Nunbar of pajys per plant
The number of peygs (Including pods) 8t the tine

of harvest was recorded,

f) Yield of pcds
The yfeld of pods from each plot was recorded

after rejecting ylields from the four outer rows.

g) Yield of bhuss

The yteld of bhusa from sach plot was recorded

as above after rejecting four ocuter rows.

h) Harvest {ndex
The harvest index was calculated using the

following equattion,
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Ory weicht of pods x 100
Dry weight of pods ¢ bhusa

Harvest index ()=

3.2.% Chemi cal m!yﬂs

The total nitrogen, total phosphorus and total
potassium contents of runoff sedisenmt was deternined by
methods aiven by Jackson (155%), The dissolved nitrogen
fn runoff was neglected as 1t was found to be very low.
Total nitroaen aontent of sedirent was determined by
macrok jeldahl 's methad. The phosphorus content of
runof f sedinment was determined colortmetrically usin:
vanedomol ybdo phosphoric yellow colour matiad In nitric
acid system. The Perkin-fIimer-Uv-Vis dcrocomputor
controlled spectrophotoneter was used for reading the
colour intensity. The potasstum was deternmined flane

photonetrically using Corning ~ tel flame photoneter,

The avaflable phosphorus through runoff was
determined using the procedure sugjested by Jackson (1358),
The sum of water scluble and pH3 extractible phosphorus

was considered as available phosphorus in runcff.

The available potassiun was also determined as
per the mothod su-aested by Jackson (1.5%), The sum of
water soluble and neutral normal emoniun acetate

extractible potasstum was considered as avaflable
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potasstum in runoff.,

The pH of ths runoff ssple was determined
using systronics needle type pH meter, The electrical
conductance of the runoff was determined using £l{co
digital conductivity bridge. The water samples were
{mmediately used after collection for determination
of pH and conductance.

3e2:50 Mechanical analysis.

Mechanfical analysis of the runoff sedisent
was conducted by the pipette method as reported by
P‘p.f ('5“2).

3.2.10, seatistical analysis,

The data obtained were subjected to statfistical
analysis by the analysis of varfsnce technique as
sugnested by Snedecor and Cochran (1967). Correlations
and regressions were found out utilizing the data from
t~e control plot for predicting sof! loss under varying

rainfall conditions,






BeRESULT > AND DISCUSSION

The rasults and discussfon of the present
fnvest! jatfon are presented in the following text with
the help of suftable tabies and figures.

bot, belationship of runoff and sotl loss with

various rainfall charactoristics.

The data on runoff and sof! loss were collected
from uncultivated bare fallow runoff plots of 15,32~
slone and size of 24,3~ length end 2.7¢ width, 3imole
correlations and regressions were worked out between
runoff/scil loss and varfous rainfall characteristics
such as amount of rainfall, average intensity of rainfall,
E!S {ndex, EllS {ndex, 5130 index, 5160 fndex, total
kinetic energy of rainfall, KE >t and Alm fndex. The data
are prasented in Table 3 and Fig 3 and 4., These relationships

followed @ patt=rn of y = a + bx.

In the case of unoff maximum correlation was
obtaftned with Im ifndex (r = 0,962}, This was closely
followed by E!S fndex (r » 0,560)s The correlation
coafficient of runoff with varicus rainfall parameters
were sicnificant at one per cent level except tie average

fntensity tn which case 1t was not sf nificant even at



Table 3. Relationship between rainfall characterfistics and

srosion.
ST, Relationship between "“2?" gg:'Z}C"
Noc. Indepencent variable Jependant varfable 32??5;, ?orrelat- negression equation
LA WY - m
ix) {y) {n) {r)
L 2 eg}w & ____§ —— 6
1. Amount ofraintali (mm) Runoff (mm) 18 C.3550" " y = 0.5649" x=— 640132
(r? = 0.739)
2. ~dom= sofl loss (kg/he.) 18 0.7250"" y » 333.935" x-= 513%.15
('2 = 0.526)
2. Average Intensity{:m/hr. ) Runoff (owm, ) 18 0.3052 .o
h. wtiy sofl! loss (ky/ha) 18 0.3582 .o
5. E1  1Index (metric units) Punoff (mn) 18 O™y o= 0.33‘” X + 20343
5 Pt om ues21)
6. ~do= sof) Yoss fkg/ha) 1% Suy3at”

f

{

¥ = 157.656 X == 11304398
rz s (,R33)

(Contd. )




Table 3. (contd.)

1 2 3 4 5 6
7. EIIS Index (metric units; Puncff i(re) " C-.“?’%Sﬁ” 0. 2h0 xwa 2 £0)2
r? = 0.798)
3. «do= s011 lossikg{ 18 0.9769 1gz.s7z*g-—-:37s.»3
ha ) r2 = 0.454)
Ve EIBO Index iretric units) Runoff (ri) 13 0.8526“ O.ZQMMx* 3450k
rz s 0,727
10. ~do= sofl loss (kg/ 18 0,761 156, 745" X 87106683
ha) (el w Cevsd)
1. £, Index (metrfc units) Rumoff (mm) 183 Cuylvk 0.4835""x + 2.33
( r% = 0.345)
12. ~do= sofl loss ikg/ 18 0.5591" " 153,518  x —=1271.012
ha) ris 0.92)
(Contd.) ok )

[ QW



Table 3. (contd.)

1 2 3 4 5 6
13. Total Kinetic tnergy of rain- Runoff (mm) 13 0.8829 " y = 0.0208" 3w b.326
fall (metre tonnes/ha) 2
( r® = 0.78)
TR ~do= Sofl loss (kg/ 1B 0.763% « y = 12,614 x—6352.82
ha) { 2 = 0.58%)
15. XE 1 (metre tonnes/ha) Runoff (m:) 18 0.8505"" y = 0,0224"" x « 0.94
( #2 = 0.794)
16. ~do= sofl toss (kg/ 18  0.5119™" y = 16.07"" x==2162.23
ha) ( ¢2 = 0.932)
17. Alm (units) Runoff (s ) 18 0.9617 " y = 0.6297°X + 1.2316
{ r? = 0.525)
18. wdO= 5011 loss (kg/ 18  0.9207" y = 422,145 X — 1542.77
ha) { r2 s 0,84%)

*x Sfanificant at 1 p-r cent level,

ee




5 per cent level, The nrediction equations werc also
worked out under the existing conditions of length and
gradfent factors and presented in Table 3.

In the case of sofl loss maximum correlation
was obtained with g fndex (r = 0.577)s This was
closely followad by 2130 fndex (r = 0,976). The
correlation cosfficient of sofl loss with vartous rainfall
characteristics were significant at one per cent level
axcept average intensity. In the case of average intensity
ft was noct stgnificunt even at 5§ ver cent level, Prediction
equations of sofl Joss were also worked out and presented

fn Table 3.

According to wischmefer (1355) erosfon index
value (EIBG) fs the most precise sinnle estimate of rainfall
erosion potential., This was bhased on the data collected
from varfous statfons In Us5.A. workars in India have
found that {n Dehra ODun 5!30 explained 54 of vartfation tn
sof! loss where as in Ootacsmund E!S was found to be
superfor to il,, index (Khybri et al. 1578). In the
present study Alm fndex best explained the runoff closely
followed by SIS fndex. But in case of soil loss il,s best
explained the sofl loss closely followed Ly EIBﬁ index.,

such varfations were also observed by carlier workers in

other places (Wischmefer,1455)e This can bLe attributed



to the peculiar characteristics of rain fall and soils

occuring in these areas.

50§71 Yoss was correlated with runcff (rsG,35%)
alsc, But the correlation coafficient was less than that
of other arosfon indices Indicating thereby that runoff
alone 18 not the single paremeter detor:ining sofl loss.
Detschment and transportation of scil particles are
affected by various other factors alsoe. 3Sofl loss was
found to ba more correlated with ercsfcn indices.
pegression equatfon batween 301! loss (y) fn ki /has and
runoff (x! in m: was found to be 83 y s 601,17 x «16%4,45,

The relatfonship Is shawn In Fig.5

4.2, Runoff loss under diffarent treatmonts

Runoff observed fn dffferent trecatments during
the occurance of different rainfalls are prasented in
Table 4. The total runoff observed are given in Table 6
and Fig 6. suffictent rafnfall did not occur upto one
month after planting to essess the degree of runoff {n
the Intercropred fialds during the early cerfodse In all
the rains maximum runoff was observed under uncultivated
bare fallow runof? onlcts which was significantly hfgher
ovar the othar plotse. This can be sttelbuted to the direct
fmpact of fallin; rain droons which puddle the soll surface

and prevents fnfiltration thus prowoting more runoff



Table 4. Surface runoff* as affected by differgnt
treatents and dates of rafnfall ( 10 “mm)

Deates of
ODSOrvl~ 26.5¢79% 259679 11.10.75 15,1C075 27e10e75 2010075 3061075 71Ve7% 1311475

Treatments 1 2 3 & 5 6 7 . 9

Ty 380.0 3747, 70375 2965.0 1760.0C 187C.0 2120,0 4612, 1727.
(2:575)(3.538) (3.847) (3.451) (3.245) (3.271) 13.321) (3.658) (3.233

Ty 332.5 §302.5 5937.5 2170.0 965.0 §25.0 380.0 1122.5 255.0
(2.595)(3.708) (3.768) (3.327) (2.978) (2.71C) (2.577) (3.048) (1.515)

3 2h5,0 972.5 1682.5 852,58 1140,0 42,5 410,0 735C.0 250.0
(2.37h) (2.982) (3.215) (2.8%2) (3.053) (2.067) (2.606) (2.857} (2.013)

LY 157.5 900.,C 1060,0 §62.5 562.5 47.5 280.0 260,0 10.0
(2.263) (2.587) (2.987) (2.640) (2.702) (1.520) (2.,44k) (2.40k) (1.000)

15 352.5 6975.0 Sh0S5.C WB65.0 4260.0 W060.0 3552.5 7512.5 2402.5
(2.502) (3.5Lk) (3.972) (3.686) (3.628) (3.605) (3.546) (3.887) (3.461)

SEm & (0e.076) (0.167) (0.085) (C.082) (0.0586) (C.110) (Q.040) (T.0h7) (0.313)

(D (8.05) NeSe (CeS514) (0.263) (0e252) {0.172) (Ce33%) (0.124) (C.184) (0.580)

gc

{Contd,. )



Table ho {Contd. )

- .

Cates of
a?sarva- 16011075 153175 211179 2311075 2%.11.79 78,80 17.4.80 25.,4.80 20.5.%C
tion
Treatments 10 11 12 13 14 15 16 17 18
T 6%10.C 2210.0 3153245 7117.5 30702,5 6532.5 395.C 15575.0 37.5
(3.829)  (3e317)  (3.583) (3.84%) (4.487) (3.814) (2.553) (8.150) (2.943)
T2 3747.5 687.5 428.0 1%%62.5 13055.0 535C.0 347.5 1065C.0 587.5
(3e548) (24670) (2.535) (3262) (4110)  (3.731) (2.513) (4.029) (2.708)
73 1832.5  287.5 9575 1150, 9375.0  2635.0 150.0 8§722.5 130.0
(3.262) (1.866) (2.996) (3.086) (3.991) (3.425) (2.036) (3.626) (2.109)
T 1865,0 297.5 9575 1050,0 4260,0 2502.5 202.5 2807.5 172.5
(3.267) (1.290) (2.993)  (3.011)  (3.606) (3.398) (2.271) (3.34h) (2.151)
Ts 1535.0 tierc.o 7%h7.5 12202.5 43130.0 7810.0 3525.0 36512.5 4525,0
(8.186) (8,056) (3.893) (5.,08k) (4.6983) (3.891) (3.54bh) (4.562) (3.652)
SEm ¢«  (0.0k0) (0.265) (0.045) (0.53) (C.0588) {(0.018) (04113) (0.063) (0.092)
CeDe{0.05)(0.123) (Ca92%) (0.135) (0.164) (Ca177) (0.056) (0.343) (0.156) (0.232)

P

* Flgures in brackets are lonarithns.




95

(Mamorta,1576) .

on critical examination of individual rains
it was observed that maximum runoff (4R,15mm) in a8 single
svent had taken place in bare fallow runoff plots (75}
under & rainfall of 76,5wm where as minimum runoff
(0.,0lar) in @ single avent was obsarved In treatment T
under a rainfall of 26,0nm, The percentajge of runoff
under fndividual rainfall events ere civen in Table 11,
Maximum percentage of runoff from a single rainfall event
occured in bare fallow runoff plots (63.3%) under a rainfall
of 12,5m, This plots again registered a runoff of 63
under rainfall of 76.5mm. Minimum pegcentage of runoff
in a stngle event (0.04%) was rocorded in T, under a
rainfal) of 26mn., One month after planting the inter
cropped plots (T, and T,) recorded less runoff than the
corresponding non intercropped plots (T' and T3 respectively)s

On examination of total runoff before the
harvest of the intercrcp it was cbserved that intercropped
fields recorded sionificantly lower runoff than the
corresponding non intercropred fields frrespective of
ridge or mound method of cultivation. simtlarly, after
the harvest of intercrop also intercropped fields recorded
significantly lower runoff than the corresponding non
intercropped fields,
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The max{imusn total runoff durfng the entire
cropoing ssason was observed in bare fallow runoff plots
{193,02mn) which was significantly higher over the other
plotse This was followed by T‘ {e, taplioca fn mounds
without intercrop (100,43 mm) which was sfgnificantly
hi gher over T, .73 and Ty« Intercropoed plots (T, and Ty)
recorded less runoff than the corresponding non
fntercropped plots &7‘ and 73). It 13 also revealed
that ridges across the slope significantly reduced runoff
than the mound method of cultivation. The reason for
the less runoff in intercronoped fields before the harvest
of intercrop may be attributed to the following seasons.
{1) Interception of rainfal) by vagetative cover and
thereby resisting the puddling action of rain drops.

(2) Koot effect in increasing granulation and porosity.
{3) Bfological activities assocliated with vegetative
growth and their influence on sof! porcsity and (b)
Transpémtatfon of water leading to subsequent drying out
of the s0il. All the above factors increase infiltration
and reduce runoff (Baver,1561)., Lang (1579) also found
that ground cover affects both the occurence and
magnitude of runoff and increased amounts of ground cover
resulted in curvilinear decrease in runoff. In the present
study the granulation and porosity effects brought about
by the legume intercrop were sustained in the field even
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after the harvest of the intercrop resulting in high
infiltration cepacity of sofl which had reflected in the

Tow runoff {n these plots even after the harvest of intercrop.
2i{djes across slope was effaective in reducing runoff,

The Funoff were collected in betwesn thﬁvridgos and the
ridses prevented 1t from running away, 1t alsc prevented

the bufld up of runoff, This resulted In Vow runoff from
ridced plotse This is similar to the findings of

willfamson and Kingsley {(1574) who reportec that cultivation

across the slone decreassd runoff and sof!l loss.

be3e sof! loss under different treatments

The scll loss observed fn different trcatments
under different rainfall during the perfod of investication
are presented in Table 5, The loss of soll before and
after the harvest of the intercrop and total sofl loss
during the season sre given fn Table 6 and Fig 6. In Ty
(tapioca fn mounds alone) the soll loss under different
rainfall ranged from 75.0 to 1298%.4 kg/h-, in T, (tapfoca
in mounds with groundnut) from b4.28 to 3%73.63 kg/ha,
in 13
to 1500.78 kg/ha, in T, ‘tapfoca in ridges across the slops
with groundnut) from 33.5 to 1120.5 kg/ha. and in TS
(uncultivated bare fallow) from 105.53 to 34413.5% kg/ha.
It {5 also seen that during all the rains maximum sofl loss

(tapfoca alone In ridges across the slope) from &R3,1S



Table 5. soi!l loss* (kg/ha.) as affected by different
treatients and dates of rainfall,

Dates of
ObSarvat~ 26.5¢75 25eue7Y V1 10,75 15,1079 2710075 2710675 3010475 71179 13.11,.79
Treatments \ 2 3 b 5 6 7 L 9
T‘ 1C0.38 352.45 §72.43 677.23 207.63 9h.28 277.18 17595.75 92.43
{1.966) (2.531) 12.750C) (3.777) (2.31h4) (1.961) (2.406) (3.079) (1.523)
T2 i, 28 275.03 393.18 323.83 118.40 87.23 ShobS 218.50 53.9%
(1.603) (2.417) (2.57%) (2.505) (2.,088) (1.317) ya¥7) {2.333) (1.730)
13 979 113.95 261,08 233,98 131.75 110.78  4&8.15 222.2%9 62,25
1.607) (2.045) (2.410) (2.363) (2e118) (2.,0258) (1.665) (2.236) (V.751)
Yb 60.13 0.93 191.48 200,43 102.4 84.58 60.75 205,95 50.85
(1.708) (1.853) (2.268) (2.286) (2:.009) (1.507) (1.7845) {2.304; (1.6%0)
TS 109,53 1215,65 1482.93 971,40 733.50 315,05 699.33 byR7.85 403,03
{(2.037) 1(3.0537})(3.137) (2.910) (24777)  (2.3535) (2.790) (3.676) (2.559)
SEm » {Cel¥55) (2.073) (0.0507) (0.063) {0.0%3) (0.0R0) (0.0%6) {0.0u6) (C.C89)
Cel {Cu05) MeSe (0.260)(04153) (0.155) {Ce256) (Ce2b7) (Ga2y7) (0.297) (0.1327)

{contd. )
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Table 5. (contd.)

Dates of
ObServat~ 16.11.75 19411.75 21.11.75 2311079 2%8.11.79 7.8.30 17.4.90 26.4.3C 2C.5.90
fons
Treatment s 10 11 12 13 % 15 16 17 12
T 1786418  279.73  1126.23  3266.33 129854 195,75 75.00 8453.65 1%08.05
! {3.051) {2,206 ) (2.900)  (3.437) (4.077) (2.281) (1.351) (3.845) (3.117)
T, 114.5 59.35  30.50 102.28  713.90 105.93 63.80 3873.63 223.35
(2.05k4 ) (1.733) (1.877)  (2.000) (2.93%) (2.010) (1.779) (3.076) (2.342)
Ts 112.63 53.63  97.1 106.88 670,03 80,88  48.35 1500,78 231.73
(2.031)  (1.687) (1.967) (2.012) (2.313) (1.905) (1.627) (3.163) (2.312)
T 7. 80.33  68.48 108,63 37975  68.95 33,50 1120,50 215,10
(1.853) (1.876) (1.798) (2.018) {(2.5%7) (1.831) (1.516) (3.033) (2.330)
Vs 3249.b5 75h42 1730.6  3759.70 1917446  557.10 201.5C 34413.58 2701.65
(3.498) (2.895) (3.183) (3.486) (4e266) (2.743) (2.301) (4.536) (3.403)
SEm + (0.097) {0e093) (0s078) (C.068) (06a033) (0.042) (0.091) (0.102) (0.10%)
CeDe({0.05) (0.300) (0e287) (0.200) (0,209) {0e102) (0e125) (0.23%1) (0s315) 104336)

% Figures in brackets are logarithms.




occured undar bare fallow runoff plots. This can be
attributed to the direct effect of rain drop splashes.
This 13 similar to the findings of Free (1952) who found
that splash losses from elevated pans of bare soil were

50 to 50 times the runoff losses. The total sof! loss
during the season wes alsc highast under bare fallow
runoff nlots which was significantly higher over the

other treatsantss This indicetes clearly that vejetation
decreases sof! loss as 1t resfsts the direct impact of
raindrops through thelr cancpy effects. This s in
agreement with the findings of Ellfson (1547) who reported
that soll detachuont hazard was inversaely proportional te
the resistence factor of surface covers and nulches In

re ‘ucin: runoff velocity. In Ta (tapicca in mounds with
intercrop) the soil loss one month after planting was
significantly lower than that of T, (tapioca {n mounds
alone), Stmilarly in LI (tapfoce in ridges across the
slope with intercrop) also sofl losses In most of the cases
wers lower than that of 73 (tapfoca alone In ridoes scross
the slope). This suggests that intercropping of groundnut
significantly reduces soll loss frrespective of the method
of cultivation. This may be partly due to fts effects on
decreasing on the samount of runoff and partly due to the
effect of crop canopy which resists the action of raindrop
splashes, This result is in agreament with the findings



Table 6, Runoff and sofl loss as affected by different
treatments before and after harvest of inter-

crop.

Runoff (mm)i Sot) loss (kg/ha)we

Before har- After har- “ of Total Before har« after har-
vasting vesting Total rainfall vesting vasting Total
intererop intercrop intercrop intercrop
TI 7659 23. bk 100,43 14,682 23521.6 10632.5 sk,
{4.295) (Le370) {5.C01) (%.323) (3.950) (b 484)
Tz 37.31 17.02 54.32 754} 2644, 5 4266.3 6910.8
{ke570) {4.230) (be7347) (3.418) (3.545) {3.801)
73 19.13 7.69 26.92 3.521 2289.2 18961.5 hi5t,.1
(ho275) (3.866) (beb19) {3.348) {3.259) (3.609)
Ty 12.25 §5.29 £7.54 2.564 17664 1538.1 3194.5
{h,082) (3.714) (5.23%8) (3.235) (3.186) {3.494)
ts 140.6 52.37 193.02 2%.217 35530.8 37873.3 774041
(S.148) (be719) {5.296} (h.578) (8.577) (he8R2)
CeDe{0e05)(0,075) {Cet1C) {0.079) C.3%C (C.127) (0e274) {(Ca157)
Bm:  (0.024) (0.036)  (0.026)  0.273 (0.041) (0.09%)  (0.051)

* Figures in brackets shcw values of 107

analysis.
** Figures in brackets show logarithms of soil loss in kg/ha.

converted to logaritteis for

¥q




of speer (1960) who suggested that the basis of sof! and
water conservation {s the cover that protects the land
from the direct impact of raindrops and runoff water. Udaf
Kumar Yadav (1961) also reported that the secret of
preventing erosion s to remove the energy of the falling

rain drops by vegetative shield,

The dats on soil losses before and after the
harvest of intercrop sre given in Table 6. It 1s seen that
sof) losses were significantly lower in the iIntercropped
fields than the corresponding non intercropped fields before
and after the harvest of iIntercrop. This may be due to the
high fnfiltration occuring in these ficlds as a result of
the intercerop. The effect of the intercrup In increasing
granulation and porosity might have persisted even after
the harvest of intercrope This i3 in agreement with the
findings of Baver (1561). Ridges across the siore were al1so
effective in reducing sofl loss. f{his mey be due to its

effect on reducing runoff as discussed earlier,

The total sofl loss during the cropping season

from uncultivated bare fallow was 77.4 tonnes/ha which was
significantly higher than that of the otner plots. Among the
different cultivation techniques maximum soil loss was
registered from T, (taploca alone {n mounds) being 34.18

tonnes/ha which was significencly higner than that of the



other treatients. In the corresponding intercropped

field (tz) the 3011 loss was only 6.9 tonnes/ha.

similarly, while the trastment where tapiccas was planted

in ridges across the slope without fntercrop (13) registered
a 301! loss of 4.15 tonnes/hs the corresponding fntercroppec
field (T, ) registered a sof! loss of only 3,13 tonnes/ha.
The reascns for the lesser soll losses in intercrop.ed

fields were discussed earlier.

b, Mechanical composition of runoff sediment.

Mechanical compostition of runoff sediment was
found out for different treatments and perfods of cbservation
and the data are given in Table 7, The mechanical
composition of seadiment veried only sliqghtly between
different treatments, But the runcff during highly
fntensive rainfall contained more sond in the control
plots (15) as well as in the plots where taptoca was
cultiveted in mounds. The amount of siit and clay were
correspondingly towe All the other treatments were on par,
The high amount of sand content may bs attributed to the
high sediment carrying capecity of runoff during heavy
rains, The dats on weighted mean percentage of sand, siit
and clay pooled over different rainfalls are presented
in Table 10, Maximum sand content (57.4%) was registered
by 15 (uncultivated bare fallow) followed by Ty (tapioca in



b7

mourxis without intercrop). iAll the other treatments
were on par. As explained earlier the high content of
sand in T and Ty may be due to high runoff cbserved
resulting in high sediment carrying capacity.

heS. Nutrient content and nutrient loss through
erosion.

The dats on total nitrogen, total phosphorus,
total potassium contents of runoff sediments under
different treatments and perfods of observation are glven
{n Table 7, The data indicated only small varfations
which were not consistent to explaine Hence their
weighted mesn percentage pooled over different pericds
of cbservation are presented in Table 10. Maximum nitrogen
content wes registered by 1’5 and Tz (014 ) and mintmum
content by T, (0.,1272)s 1In the case of total phosphorus,
maximum content was registered by 1‘3 (04537 ) and minimun
by 75 (0,36%7), Potassium content was maximum in \'3
(0.1322%) and minfmum in T, (0.1066%)s Thus it 1s secen
that the nutrient concentration of runoff sedisent showed
only slight varfations suggesting that total nutrient
contents of runoff sediment were unaffected by different

treatment s.

The date on avatlable Hhosphorus and avatlabls
potassiun in runoff are given in Table A and Table §



Table 7. Mechanical composition and nutrient losses through
runoff sediment as affected by diffarent treatients
and dates of rainfsil.

Dates Treat- “echanical composition nutrient content of
og ment qgi runoff sedirent Loss runoff sg'éfmnt Total Total Total
3er~ No . on — N Joss P loss K loss
vation sand >it Clay 1{znition Total Total Total
¥ k4 o o, N x PYL K% kg/ha. kg/ha. kg/ha.
1 2 3 b LS 6 7 o - 10 11 12

26.5.75 L L3.22 13.89 38.30C k.60 0.1301 €0.0373 0.,1100 0,133 C.0374% O.1104
Ty hob2 12,92 38,10 b.80 0.14L25 0.0423 0.1263 0.062 0.0187 0.0559
T hS.45 13.60 36.55 ko0  Co13uk 0,0L7% 0.1463 0,087 0.0296 00,0975
T 43,30 1h.80 37.50 k.4C C.1332 0,066 0.1188 0,08 0,0280 0©C.071h
Ts b3.67 12,95 38.78 .60 0.1426 0.0423 0.122C 0,157 0,063 0.1336

RS NAR SRR E RSN N ISR N ER RIS I AT SIS YN I NN NN RS S S GRENIITIRSRARCANA RN TR S

29.9.79 T, 47.35 10,67 37.1% .80 0.1418 0.0810 0.1308 0.506 O.1445 0.4610
T, #%.25 117 33.38 4,20 C.1278 0.0880 0.1288 0.359 OC.1403 0.3542
Ty 43.22  12.15 39.73 4,90 0.1174 0.0479 0.1238 O.134 0.0546 0,146%
T, 42.75  13.00 33.3%5 h.40  0.1528 0,075 0.1250 0,126 0.0387 0.1010
Tg 5C.33 13.05 35.52 botO  0.135% 0.0523 0.1263 1.615 0.635% 1.5354

A SERE T IR IR EINTERBE SRR IARNNER SN ISR TR XN ELAARCSEZITITALESSIIZTL S S REIBRLSAIXTNATIZIURVULISREAINEAIZZIES

(contd,. )




1 2 3 Ty s 6 7 a g TR 12
11,1075 T, 89,20 15,22  31.38  4,2C 0.I407  C.OMIC  T.1233  C.800 C.2347 0.7373
Ty 82,75 13,00 35,45 4,90 0.1h53  0.,0435 C.133%3  C.58% 0.1710 0.5457
Ty W45 12,00 38.65 k.60 C.thSh  CeOk7s  C.1263 0,375 0.1250 0.3297
T, 9930 10475  36.25 470 0.1202  0.0423  C.1153 0,233 0.0915 0.2217
'5 shos 10,156 31,30 4,1C 0,130 S.0410  0.10.5  1.313 0.6080 1.6233
BRSSO ERATEREASEEPATIAIINAS AR ARA NI YRR I MR RRT S T IR I IO S I B TANE BNED Y NN AN AR SEE
15.10.7 T, 6,55 12,20 36,05 4,50 0.12%3 C.047% Cl1250  0as0i  (e32ule 0.8465
T,  83.22 12.15  30.73 0 4,70 0.34C3 C.O0L75  C.1213 O.456 G.1552 043930
Ty b3.30 38.80 87500 5,50 0.1277 UCeOltb6 01175  0.31C 0.1114 0.2808
T,  %43.22 13,88 28,30 h.60 C.1h25  0.0373  G.1100 00283 C.0748 0.2205
Tc  B7.30 10.75 37.25  heJC 0.1407  0.0458  0.1263 1,255 C.h3k  1.1006
ERA SRR EIEYAEENRNECIEIIIENRELEIE NS SRR KGRI NSNS RN NE A LRI IR RGOS NNE AR AT NSRRI IINA RS
27.10.79 T, 1,65 17.35 36.80  &.20 0,131 CoOk73  ©.132%5  0.27C 0.0482 $.2751%
T,  85.00 13,80 37,20  4.L0 0.1618  0.04Y8  C.1293  0.167 0.0550 0.1525
Ty B6.55 12,20 3€.85  W.BO C.135%  0.0475  0.125C  0.182 0.0631 O.16k7
Ty 4735 T2 3773 bob0 0. 1400 0L.OBIC  0.13C8  Ollbb  0,0820 C.133Y
T 42,97 £.5C 3.3 4.3C Ce1313  Co0LI0  0.1309 0,586 0.3007 0.u55%

VXTI ZERNIVIALPIZIBASALB I ARNTAALVS LN VANITANIZRNERANIE DAL IETALTINZE S ENEREAR AR I ANISEASRRNOENTRS

{Contd.)
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Tﬂble 70 ‘COﬂtd.)

-y m>n |-

1 2 3 b 5 6 7 ] ¢ 1C 1 12
28.10,79 T, 46,30 1075 38.25 4.70 C.1234 CoChSR  0,1227 G116 0.0L70 0. 1214
T, 43,22 13.88 38.80 &,10 0.1368 00,0066 C.1138 0,122 0,0406 0.1036
13 43,55 th. b7 37.58 L. 40 ©.1393 0. OLLR 01325 0,156 C.0hS6 C. 1469
L1 i, 08 14,10 37.55 k.30 0.1367 0eGU7S 0o1213 0,115 0,0407 C, 1031
T, 47.05 10.97 37.48 4,50 0.1487 0.0510 0.1363 O.hSh 0.1627 0.8349
I:avaatt:azlc:::ulnctaaztusunaanumuzuanaszazzac&:zIaauuasaa::saaasnxas:stczal.a=caal¢n.alisntllst
30.10.79 T, LS. b5 13.40 36.75 U 40 0.1232 Cell7Y O.1463 04363 C.1328 0.4055
T, 7.05 10497 37.08 4,50 Ge 130Y 0.0888 0.1263 0.074 0.0271 0.0688
r3 L2,20 13.42 39,48 &.90 0.1423 0.,0598 0.,1h28 0,067 0.0233 0.0686
Ta 46.55 10.20 38.85 4.40 0.1329 0.Ch7y 0.125C 0.08C Co0251 C.075%
T 49,20 15,12 3.8 4,20 0.1311 C.0510 0.128R 0,392 0.3567 C.5007
B AR S AN A R S I R N S A RS R AR S I AR S S S NS s I S S R NN A RS N RSN S RR rREESS R TILCE IR EABERE ST BEN
7.11.79 Ty &%,00 13.35 34,65 &,00 0.1307 OeOU2y C(ol1013 24339 Geil2V 1.323Y
T, 43,30 18.65% 32.25 &,00 o142 SeGlI0 De1CY5 De25% Ca09%6 0,233
Ty 52,20 13.27 39663 k%0 0.1283 00581 0,1388 0.279 0.1203 0.2974
T 46.55 12.2¢ 317.05 4.2¢ C.1233 CoOh75 041263 5.260 0.05%6 0,260
Tg AL 15,32 28.93 Q.40 0.1316 0.0516 C.1188 4,325 2.5737 5.9256

BRI RS AN R RS S AR AR I AR RN IS I N RSN S S A IS NS AR RSN AR ARE SIS SRR IR ANET RS ERR

(COﬂtdo)
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Table 7. (Contd.)

L 2 3 b 5 6 7 3 9 10 1 12

13.11.79 L 43.07 12.55 35.78 4,60 0.1323 0,023 0.1220 0.119 0.0351 0.1128
T, 50.32 13.05 32.63 4,00 0.,1308 0.0k66 0.1163 0,077 0.0275 ©.06%6
73 40,62 11,58 42,50 5,30 0,1324 0,055k 0.1450 0.083 0C.0345 0,04503
T, 43.55 thos7 37.78 4.20 0.1425 0.0548 0.128% 0.073 0.0228 0,0655
TS h7.52 }!2‘00 36.13  b,30 0,1350 0,0423 C.1158 0.528 0.,1705 0.k667

BCEATERATSR TR ISR LANVISBEE RV LSLVABVAEIILIIR IO ARV AERETSERNISISTETICSTVEI LRSS USSR IS TISRES

16.11.79 Ty B47.05 10.67 37.78 4.50 0.1219 0.051C 0.1363 2,082 0.9110 2.4346
Ty #7.52 12,00 36.18 5.30 0.1376 0.0423 0.1158 Ce159 0,084 0,1326
Ty 43.30 1h.80 37.40 4.50 0.1327 0.0466 0.1175 C.148 0.0525 0.1323
Ty 45.15 13.70 36.85 K.30 0.1377 0.0k2y 0.1288 0.098 0.0342 0,0921
5 48.15 11,60 35.75 4.50 O.1346 0,0523 0.1325 115 1.6395 45,3055

SRESEERTERRIIZSACTAIEILANIEATASZTEINANATENERNTANBEBET NP I LESSERANSERARASAEXS A NI IRASSTLTRR SIS ESsnTREER

19.11.79 Ty bL,05 14,10 37.55 H.30 O.1385 0,079 O0.1213 0.372 0.1340 0.3353
T, 50.32 13.05 32.53 belO O.1314 0,066 0.1158 0.076 0,0277 0.0687
73 b1.65 17,35 36.80 4,20 0,1237 0.0473 0.1325 C.066 0,0254 0,071}
Ta 43.62 13,48 38,30 L.60 0.1327 0.0448 0.1325 0.107 C.0360 0.1064
Ts 43,30 13.65 34.65 4,00 0,128 0,042y 0.0513 $.015 0.3407 0.7251

EEENEASZSIERNIEREE RIS T LRSI NSRS INLSASTEALCIATREEITTRAANAIRNXESTEEIRERT SRSV VS BEITENETTE RN ITINRETB LB

{Contd. )




Table 7. (Contd.)

1 2 3 D 5 6 7 3 5 10 n 12
21,1179 T, 50.52 12.00 33.18 4,30 0.1257 0.0423 0.1163 1.428 0.h764 1.3098
T, 49020 15.12 31.48  4.20 0.1298 0.0510 0.1263 C.103 0.0411 0.1017
Ty WAb7 13,05 3979  L.6C  0.1326  0.0623 0.1263 C.131 D.0M11 C.1227
T, 47.55 12,00 36.15 .30 0.1236 0.0b23 0,1158 0.087 0.0270 0.0793
Tg 51230 10,45 34,25 .00 0.1360  ©C.0373 0.1013 2,440 06455 1.7531
BURZR XWX RSN FIEATEIIDEICITEIH AR TR L XCARAIRTV IR RSV R DC RS XS ERABARACSNNESRACANCER LR ARERESLISERES
23 J11.79 Ty 50,20 14,22 31.38  6.20  0.1353  0.0510 0,3263 4.227 1.6658 4125k
T, #7.30 10.75 37.25 4.70 0.1347 0.0498 0.1263 0.135 0,0509 0.1292
Ty 47.05 10.97 37.48 W.S0  0.1370  0.0479 0.1250 0.147 0.0512 0.1336
T, 46.55 12.20 36.85 4.0 0.1289 0,042 0.1188 0.140 0.0466 041251
Tg  52.55 10,37 32,98 4,10 C.1388  0.0379 0.0988 5.212 1.524y 3.7146
SERARIVIRTRRIARNIISIBLAT LSS SAVA AN I IV VRIS ARLARNT AN RS LSV IARAICAAARS T ACHATARNFISLTNRNSIEBR VAR ENES
281075 T, 5.k 10415 31.30  £.10  0.1311  0.010 0.1095 17.302 5.2847 1%.1139
T, 7.35  8.92 38.83 4.50 0.1406 0.0398 0.1350 0.58% 0.28%1 0.9638
Ty B5.45 1.4 35,75 W40 0.1275  0.0479 0.1463 0.965 0.3209 0.9803
T, 57.05 11.97 36.43 k.50 O0.6498 O.0M9 0.£380 0.530 0.1319 0.4747
T. 55.52  7.55 32.73 8.20 O0.1447 0.035% ©.1063 27.382 6.7878 20.3826

SNV ATVER TSNSV A LBV ERIERL IR NI ISR INTIRIRNESAZIRLARNSREBARCRLISIA ARV XISABVIREIEABZITIANIEETNTN

{Contd, )
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Table 7. (Contd.)

7.4.80 Ty S1.45 15.32 28,93 4.40 0.1339 0.0516 C.1188 0,259 0.1010 0.2326

T, hiso b5 14.H0 36475 H.40 01338 0.Ch7%  Col463 0,143 0,0507 0.1550
3 82,20 13.27 39.83 &.70 0.1325 0.0523 Ce132%5 0,108 0.0k23 0.1072
L hit,05 14,10 37.55 H.30 Q.00 O0.047y 0,1213 0,058 0.0330 0.0836

15 She72 795 33,03 4.30 0.1429 OC.0866 0.1163 0.796 0.25496 O 6473

17.4.80 Ty 43022 12,15 39,83 4,80 0.131C O.0k7% C.1213 0,058 0.035y C.0y10
2 46,87 9.50 35.53 4.S50 O0.1410 Cl.0h10 0,1309 0.051 0.0260 C.0R29
3 bheO5 18,10 37405 480 C.1340 0.0875 0,1188  ©.067 0.0232 0.0574
Ty 46.35 12.30 36,95 UbG  O.146 0066 0l1175 0,046 0.0156 0.0354
87.35 8.52 38.93 4.9C Cl124  C.039%%  0.1350 C.24Y C.0800 0U.27th

NASESAXAEIZR BV TUREANTZERNIBHNI - aBLIUAVELIIZ2LCRRTIRIRACLERNSELASRVE I BIRIZIZECCERNENESRNR I ISERRAXSAZIRROER

{Contd.)
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Table 7. iCOﬂtd.)

L] 2 3 & -3 6 7 3 5 10 LR 12
26,4.90 Ty Sh.b5 10.25 31.20 4,10 0,122 0.0816 0.1055 10,265 3.5167 5.2567
2 bh,05 14.10 37.55 be3C 04139 0.0L79 0.1213 5,473 1,8555 &.6987
73 §%.15 11.60 35.75 4,50 04132 ©€.0523 0.1288 1,576 0.78kY 1.9533
T“ beo55 12.90 37.85 Hok0  Cel26 00475 0.1220 1,392 0.5367 1.3670
sTs 63.05 8.,35C 28,25 3.80 O.I8C  0.0316 0,1013 47.3% 10,9747 34,9610
Ty T LT T T T e TP P II Y P P e DI T TP errY Pt
20.5.%0 L 47.05 10.57 37.6% Be7C  Oul2h  CoCh66 01175 2,340 0.8%52 3.2420
Tz h8.3 18.65 32.C5 4oC0 04135 O.0LIC 01178 Co306 00916 0.2653
73 Bo.45 T4.40 35.8° 4430  Cel1S1T D.0879 GCelhé63 0,350 06111C 003390
L% 46.55 12,20 37.15 8,10 0133 O 0447 00,1278 0,28 Cl 0564k C.2770
75 5130 10,25 34.35 Lo1C Cel135 ©e03983 Go1013 34701 11,0753 2,/368
N T TR T D O LT T P P T e e P R e T P P P S P TP T T PE P L

s



respectively., Thelir welghted means under different
treatents poocled over periods of observations are jiven
ifn Table 10, It {s seen from the data that definite
relationship exists between the available nutrient content
and the amount of scil contsined in runoff. Froum the
pooled means it s seen that maximum sveilable phosphorus
content was cbserved under Ts (10,73 g/ha.cm of runoff)
and minimum under T, (7.52 g/hs cm of runoff). In the
loss of available potasstun also similar differences
were observed. Maximum available potassium contant was
cbserved under T (626.8%/ha om of runoff) and minimum
under T, (351.62 g/ha an of runoff). The high contemt

of svallable potassium and avaflable phosphorus cbserved
in TS may be due to the high content of sedirent in the
runoff {n this trcatment,

The amount of total nutrients lost through
eroded sediment under different treatments and perfcds of
rainfal) are given in Table 7. The total nutrient losses
over the entire cropping season are given {n Table 10,

It s seen that maximum 10ss of nutrients viz.107.47 kg
nitrogen, 28,476 kg phosphorus and 92,475 kg potassium
were regfstered by T5 (uncultivated bare fallow) and
minimum Yoss of nutrients viz.h.17 kg nftrogen, 1.863kg
phosphorus and 3.902 kg potassium by rh (tapioca tn ridges



Table R, Content of available Phosphorus as affected by

different trea:ments)md pariods of rainfall
oCm

(g/ha

Dates of obser- , " o ~ e
!!!:1@ 26.907(3 290.".79 “0‘\}.75

1510479 27010675 2%e10673 301079 71175 13.11.79

Treatments 1

2 3 b 5 6 7 f 9
LR B6,04  TJb5  6.hT Y73 7.52  6.58 6.91  12.42 5.68
r B1.97  6.91  7.68 8.6! 6.38  8.13 7417 8.68  56.98
13 4,02 2,08 7.76 11.65 5.66 20.33 6.68 10,01 30.95
Ty 89,77  7.58 .67 12.18 8.57 147.09 7.6  13.50  77.36
Ts S1.81 8,06  7.52 7.95 7.3 7.8 7.9%  15.66 5.87
CeDe(0.05) Ne 5o Ne Se Ne Se Ne e Ne Se 19.58C8% Ne Se 2.5k 88,107
SEm o 0.673 112 1.302 1.470 1.0k 6.329 Oe55Y O.02h 15.611

{Contd, )



Dat:;szzgobsaf‘ 16011679 19,11079 21a11e79 23611475 28.11.79 74480 17,480 26.4.80 20.5.90

Treatments 10 LA 12 13 1h 15 16 17 18
T, 10,49 %77 Seb7 11,07 1041y 775 9.65 11.57 28.06
Ty 5.51 ety 859 5424 5¢77 8,01 10,00 10.01 11.%3
T3 766 31.C4 7.7% 792 6.97 8.71 13.38 10.51 31.82
LI 6who 4,78 7.17 5.96 S Sl B8.25 B.92 11.84 25.13
Tg J.18 775 10.63 993 10.93 R6S 7.16 17.90 13.22
CeDe(0.05) 3.123 He Se Ne Se b, 08y 2.735 Ne S N.S Ne S 5.81

SEm * 1.015 12,087 1.163 1.314 C.887 0.582 1.9507 1.847 1.895

1!



Tabls 5. Content «f available potassfum as affect by different
treatrents and perfods of rainfall (g/ha.cn)

Dates of obser~

- -

-

vation 264979 25570 V10410679 18,1079 271079 2010475 3010075 711075 134174

Treatments ¥ 2 3 & 5 6 7 1 g

T‘ 538.32 30%.37 285.15 528.2C 402,37 205,00 300,89 62u.81 152,50

72 395.15 213,63 352,56 832,61 §57.646 370.31 3154y 428,15 &4500,93

73 ROG1.7C  320.2% 396,71 633.84 K98,21 1231.66 274,97 484,25 2267.16

T“ 50,01 2b1.72 613.85 6%6.76 579.48 3605.63 h31.09 1078.93 H0OLS,.2S

5Em ¢ S5e52 50.98 116,98 81.12 62.22 621.52 63.17 100.32 131,06
CeDe(Cu05) M. S. Ne Se Ne Se Mo Se N.5 1915.28 NeSe 30S.14 N.S

(Contd. )



Dates of obser=

IO 2 40 U G W S

1611079 13911079 21,11079 23411475 29.11.79

Table S. (Contd.)

7.4.80

‘7.“030 26.“080 20. S.M

yation
Treatrents 10 " 12 13 I 15 16 17 18
T, 54840 328,94  4u5.k6 651,62  583.81 167.55 450.66 737.82 2141,98
T, 133.43 b10.29 194,83 212,82  225.39 150.35 492.72 701.62 786.74
Ty 183,30  2381.45 218,33  197.26  20R,67 3h6.1 1021.69 643,06 2612.84
T M9.15  2616.22 166,30 207.37  253.3% 135,32 555,36 S7h.bY 1371,.58
Te 365.65 260,17 361,31 485,15  603.87 268.09 234,49 1266.37 806,30
SEm » 10v.03 745.25  WR.28  82.36 38.98 80.37 155443 166.C3 352.12
CoDe{0.05) Ne Se NeSe  MB.76  253.7% 115,96 NeSe  NeSe NeS. 1203.35

-

£/
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across tha slope with groundnut as Iintercrop). The amount
of nutrients lost through erosfon can be explained with
reference to the sofl losses cbserved.

The losses of available phosphorus and available
potassium during the cropping season are given in Table 10
and Fig 7. The aximum loss of available phosphorus was
recorded by TS (207.879) and minimum by T, (14,39g)e In
the case of avaflable potassium, the maximum loss was

observed in TS (12,11kg. ) and minimus In Ty (Ce71 Kie )o

bebe sediment content of runoff.

The data on mesn sediment comtent (wefghted) of
runoff undar different treatments are jiven fn Table 10,
The maxtmum sediment content was cbserved in TS (b00Y.5 ky/
ha cm of runoff) and minfmum in T, (1303.2 kg/ha am of
runcff), It can be sesn that the higher sediment content
of runoff was observed in bare plots which had accumulated
1ergevolume of runoff., This may be partly due to the
splash effect in detaching sofl particles and partly due
to the high sediment cerrying capacity of runoff on those
plots. The higher sediment content in the cropped field
(r,) can also be explained as due to the poor sofl cover
and bulld up of large volume of runoff resulting in high
sediment carrying capacity,



Table 10, Mechanical compositi on'nutrient content”

nutrient loss and sedient content* of

runoff over the entire scason as affected
by different treatments

Machanical composition

Loss N content P content K content Available P
Treat- —of runoff sediment () on of runoff of runoff of runoff loss(g/ha.cm
ment s. sand sfic Clay fognftfons  sediment sediment sedivemt of runoff)
{%) (%) (£) ()
) 2 3 b s 6 7 8 9
Ty §2.10 11,13 32.52 b19 0.128 0.0435 0.1143 10,02
73 h5.72 12.50 36.95 bh.53 Cel132 0.0688 0.1322 R840
T“ k§,55 12,52 37.51 b2 G131 0.0b85 0.1225 8.27
TS £7.40 Yo lih 25.09 k08§ Ce 140 0.0363 C.1066 10.78
(Contd. )

X



Table 10, (lontd.}

Ava{lable Total N Total P loss Total K loss sSeasonal Seasonal sedinent

K loss loss during the during the avaflable P loss of content of
(g/ha.cm of during 308 30N season loss available runoff
runoff) the season K
(kg./ha.) (kg/ha,) {Kg/ha) (g/ha.) (kg/ha. ) (kg/ha.cm)
 {¢ " 12 13 L1 15 16
Shl.l5 bl OV 14,35 35.038 10047 .40 3423.7
351.62 $.70 3.205 8.5%0 h0.56 1.89 1303.2
368.70 5.52 2,068 5.h39 22.26 0. 94 1632.3
LOh.78 ho17 1.463 3.902 1h.39 G 71 - 1883.7
626.8% 107.47 28.476 A2.479 207,87 12.11 4009.5

28



Tacle 11. Percentage «f runoff” during different rainfalls
cbserved a&s affectad by diffcrent treatments.

Dates of
wi‘GYV't‘ 2609079 !3-3-73 ‘10‘0073 ‘5.'0079 27.‘0.73 2“.‘0075 300‘0.79 7.”07‘.’3 '3.".73 '5."075
ons
Treatments 1 2 3 & 5 6 7 2 Y 10
T‘ 3,0k Se92 27.60 25.23 11G 9408 16,596 36.90 6.64 21.76
{10.01) (17.56) (39.69) (28.75) (15.45) (17.52) (208.26) (3734) (14,90) (27.76)
Ty 2,66 14,03 23.2% 17.22  3.%9 858 3.0 8,98 1.4 11.98
(.28} (21.73) (2%9.73) (2841 ) (11.33) (5.13) 110.02) (17.82) (3e85) 15e97)
13 1e96 2,57 6.60 6.77 &4.6C 0.65 3.2% 6.32 0.9 5.86
{8.01) (9.20) (18.93) (14.71) (12.35) (b.Sk) {10.39) (14.56) (ho78) (14,00)
T 1.58 2.38 h.16 3.67 2.27 C.23 2.20 2.08 0.0k 5.6
b (7.03) (R.8) (11.33) (10.50) (8,45) (2.55) (Fe55) (Be2h) (V1.15) (14.10)
T 2.82 18.19 36.88 38,61 17.18  19.71 2%.42 63.3 11.16  &5.0h4
5 (Gel62) (28,757 (37.3%8) (38.40) (2L.47) (26.32) (32.18) (52.53)(15.50) (b4h,b5)
SEm & {0711) (1.9%) (1.29) (1.97) (0.578) (04755) {0e9h2) (2220 V1.60) (1.19)
{ Contd.)

£R




Table 11. (Contd.)

Dates of obser-

19511.79 21a11.73  23.11.75  23,11.75  7.84.80 17.4.80 26.4.80 20.5.%0
vation
Treatnents 11 12 13 14 is 16 17 13
1 4,07 25,57 27.91 §0.13  29.40  3.16  26.3h k.47
(11.66) (32.79) (31e79) (39e30) (32,19) (1082) (25.53)(12.0h)
T, 1.27 6.56 730 17,07  23.44 2,78  16.70 2.80
(6.02) (15.05) (15.61) {28.30) (29.95) (9.85) (2L.12) (Ye31)
T 0.53 7e he51 10.55 11.67 .20 738 0.62
Tk OeSh 7.5C hel2 5.E7 10,83 1,62  3.76 0.82
(3.37) (15.9%) (T1.66) (13.87) 119.25) (7.18) (10.36) (5.05)
TS 23.70 55.01 h7.95 63,00 33.96 38.20 S§7.05 21,55
(28.37) (50.22) (83.76) (52.5h) (35.62)(32.0h) (&5.06) (27.6%)
SEm s (1.36) (1.058) (1e25) (1e226) (Co728)0GeB21) (14110) (1,.12)
CeDe{0.05) (heo19) {3.38) 13.56) {3.78) 1226 ) (2.53) (3.42) (3.b44)

* Figures in brackets are angles.

5Q



ke, Retent ive Rainfall,

Tha date on the percentage of retentive rainfall
under different treatments and pcrio&s of observation are
given in Table 12, In T' the retentive rainfall
percentages under different reins ranged from 355,97 to
56,96, in 12 from 76.57 to 9%.87, In 73 from 39,33 to
$9e47, fn T, from 85.12 to 9596 and In TS from 36.7 to
%7.18, Considering the total rainfall and total runoff
during the season, the total retentive rainfall and its
percentage waere determined for verious treatments. In T,
the total retentive rainfall during the scason was
583.62mm (85-32x))in Ty 629.73mm (52,06%) in T, 65723 mm
(56.08%) In T, 666+5mm (57.44X) and in Tg 451,03 mm
(7178:)s Fram the results ft {s seen that meximum
retentive rainfall was recorded by Tk and minfmum by TS'
The retentive rainfall ficgures were fnversely related to
the amount of runoff occured in those plots. In 15 the
retentive rainfall was low because of high runoff end in
Tq the retentive rainfall was high because of low runoff
{Table 6) occurred in these plots. The reasons for high

runoff in TS and low runoff {n T“ ware exnlained serlfer.

4.Ae pH and conductivity of runoff water.

The data on pH and conductivity of runoff water
under different treatments and psricds of observetion are
prasented in Table 13 and Table 14 respectively.



Table 12. Percentasc of retentive ral nfa!!* during oifferent
rainfalls obsurved as affectad by df fferent treat-

ment s.

Dates of obser-

yaticn 26979 29e%¢75 10,1075 15,1079 27e10.79 23,1079 30,10.79 71147 131173
Treatment s 1 2 3 b 5 6 7 8 9
T, 96096 90,08 T2, 76,67 92,50 90,92 B3.0b  63.10  93.36
(795.495) (72.04) {58.31) (61.25) (749.55) (72.48) (6S.74) (52.66) (75.,10)
Tz 97«34 85.57 76.72 82,78 96.11 97.b5 96.96 91.02 98.87
(80.76) (63427) (61.22) (65.59) (79.67) (8C.87) (79.98) (72.58) (B6.11)
(B1.9%) (N0.80) (75417) (75.29) (77.65) (85.86) (79.61) i75.4h) (25.26)
T, $0.42  97.62  95.85 U6.33 SIT3 S5.T7 4176 9192 98.56
(82.957) (D.16)  (78.67) (75.10) (B1,55) (87.48) (9.41) (B1,76) (88.35)
TS 5718 31.91 63.12 61.39 82.7M2 30,29 71.58 36,70 93.7%
(8C.5%) (65.25) (52.62) (51.60) (65.63) (63.6%) (57.35) (37.C7) (76.5C)
SEm + (Ca771) (1.99) (1e29) (1e57) (0e578) (0e759) (Cabh2) (2.22) (1.60)
CeDetCe08) Nose (5.79) {3.98%) (6.06) (1.7%) (2.34) (2.90) (6.85) (4,92)

{contd, )




Table 12. {Clontd.)

Dates of obser-

-

vat fon 16611079 1501179 2V011075 2301175 2711079 744¢30 174430 26.,0,30 2Ce5.30
Treatoents 10 11 12 13 14 15 16 17 13

T‘ 719.24 9593 70.43 72.09 55487 71460 96,8k 75,67 55.54
(62.24) (78.54) (57.21) {58e21) {50e70) (57.81) (79e78)(60.47) 177.96)

T, 99,03 9.7k 93,05 52,70 82,98 76,57 97.22 83.30  97.20
{70.03)  (93.99) (78.95) (7e39) (65466) 161,05) (B0a55)165.37) (eb35)

73 Gh.15 Yoele7 Y2450 95.h% B5.05 37,33 588 52462 Sl
(76.CC) (96.70) (70.13)  (77.88) (71.31) (7C.03) (Bh.14){7h.64) (85.52)

T~ Sk, 03 S5. M6 92.50 35.89 9“-“3 8512 28.38 ub, 24 S518
(75685) (B6.63) (704.16) (78.36) (76453) (70.75) (82.82)175.0k) (8h.55)

Ts 50.96 76.30 b1.00 52.15 37.01 66,05 71.80 842,95 78.46
(85.55) (61.0h) (39.7%) (86.24) (37.086) (54.38) (57.96) (WC.9h)(62.39)

SEm o (1.15) (1.36) (1.09%) (1.29) (1.226) (Co723) (0a821) (131} (1,12)
CeDe{0e08) (3.6%) (h.19) (3.37) (3e26) (3.78) (2.26) (2653) (3.42) (3.44)

* F¥raras In brackats are anles,



Table 13. pH of runoff .ater as affected b
treat ents and dates of ra

{

di fferant
nfatl.

Dates of cbsor-

vat fon 26,505 2%e9el VValUaly !5.§0.?9 27410675 29410679 30e10a]9 701107y V13alle/y
Treatments 1 2 3 L 5 é 7 3 9
r, 555 5595 5e58 578 L L 5.75 Be55 .59 .48
T2 SeR 559 Se Y0 .67 5.85 5.65 565 5.5% S.h9
73 5.998 .53 5.13 8.65 573 5.70C 5«50 5.58 5.8
7& 598 5.95 5.95 5.50 580 5.78 5.7¢C 5.53 5.63
75 Ce95 6.03 5.95 .33 593 S.75 5.68 555 5589
SEm 2 C.085 0.087 G.0585 0,030 0.102 C.051 C.053 0.063 0.0h%
Ce1e{Ce08) Ne 5. | P He 5. Re 5. N. 5. 1 He 5. N.3. Colhy
{Contd. }




Table 13, (Contd.)

Dates of obser- 16,1179 19.11.79 21011475 2311070 2% 11675 724480 1744080 26,490 2045480

—xation

Treatment s 1c 1 12 13 h 15 16 17 18
T 5.43 §.40 5.3% 5.37 50.40 5,93 5.55 5.0 5.75
T, 5.53 5.4C 5.43 5.45 Se0  5.98  5.63  5.65 5.73
Ty 5.5C S.le8 5.35 Sek8 533 5.95 5¢53 5«72 5.78
Ts 548 S.4C S5 5.48 5045 595 553 5.70  5.65
LI 5035 5.50 5.45 5.50 5.50 E.83  5.65 5.68 £.78
SEm ¢ 0.08C  0a.C72  0.095 0.070 0,093 C.C6C 0.078 0.079 0.0%
CeDe(0.05) Nes N. S, NeS. M. S. N.S Ne3.  NeS.  HeS. Nos,




5u

It 13 sean from the data that pH of runoff
water was not affected by different trestments except on
13.11.79 during which T, was significantly higher then
that of T‘. 72 and T3. However, T“ and TS ware on par,
r‘ 0 72 and 73 were also on par, The high pH of T“ may
be because of lcw salt content of runoff in that plot
(Firman E.Bear,1964). However, there was no significant
difference beatween the treatments during all the other
rafns suggesting that the pH of runoff water was not
- affected by different treatments,

It {s further revealed that conductivity of runoff
water was not affected by different treatments except on
20,5.80 when Tg recorded maximum conductivity of 49,35
micromhos/cm which was sfgnificently higher than the other
treatments which were on par. The high conductivity in TS
mey be because of high neutral salt content of runoff from
that plot., However, the conductivity was not affected by
different treatments during all the other rains, sugjesting
that the effact of different treatments in changing the
conductivity of runoff (s meagre.

4.9 storage of soll moisture as affected by
df fferent treatments,
The date on surface sofl molsture (O to 22,5 om

layer ) storage under different treatments and perfods are



Table 4, Electrical conductance of runoff water as affected
by different treatments and dates of rainfal)
imicroshos/om. )

Dates of 0SCr=26.9.79 2909475 11.10.79 15,1047 27.10.79 28,1079 30.10.79 721179 1311479

Treatments 1 2 3 & 5 6 7 8 o
T‘ 52,35 L2.63 36.35 67.15 65.2%9 37.5% 52,20 55.98 5h.38
T, S%.43 53.13 36,55 69.48 b1.68 38.58 40.83 46,63 h7.38
1'3 £8.23 52,20 S0.45 6C.15 43,730 33.58 39.55 44,33 h.55
tk She65 65.78 41,20 63.10 h1.28 33.95 50.25 53.20 56.58
TS 56.28 51,08 S1.58 65,90 £3.15 3u.43 §7.30 47.00 55.65
SEm ¢ 5.10 7.16 5«67 2,85 8.32 4,10 5.03 3.56 3.50
CeDelUs08) NoS. He 5. HeS. Neb. He S, NaS. He 5. Ne S. Nos .
{Contd. )

TR




Table t4, (contd.)

Dates of obser-

vation 1611075 1911079 2101.79 23011075 29,1179 70880 174480 26,44.8C 20.5.80
Treati ents 10 1t 12 13 1h 15 16 17 18
1" 48,13 k3,58 ho.73 42,40 b6.23 3903 45.05 36,27 36.38
Tz bi,65 35.73 h2.43 35.45 h3.48 4C.20 H7.85 36.75 38.18
T, 38.69 37.83 bt 45 46.23 bhie 35 35.38 44,78 34.23 35.10
T“ k4,00 37.40 h0.23 40,93 6,68 WC.5C B5.73 37.00 37.98
TS 52.93 h7.7% b1.73 h7.25 Y.45 43.83 48,00 42.38 &y.35
] : Su‘g 5'69 ‘l‘oé? 5060 "‘- 73 3057 3059 2.55 2098

Ce2:(0.05) He3e N.S. Ne 3. Ne 5. Ne 5. NesS. Ne3. Ne 5. Nes |




given in Table 15 and Fig G. It s seen from the data

that surface sof! mofsture was lowest under TS and highest
under 73 during the inftia) perfods of study at which
there were frequent occurrence of rainfall, surface sof!
mof sture was Jowest under Ts because the land was bare

and a3 such there was heavy evaporation loss from the
upper sofl layers. During the dry perficds meximun surface
sofl mofsture was recorded under 73 and minfowr under TS'
This {s dua to the fact that taploca was responsidble for
dapletion of mofsture in 73 with only small amounts of
evaporation from surface since the land was kept under
partial shade due to crop canopy where as in rs e the sofl
moi sture was depleted through the direct effect of sunsnine
as the plot was bare fallow and consequent high rate of
evaporation, In the course of study, there were freQuent
occurrences of rainfall during the later perfods resulting
fn maximum storage of surface sofl mofsture in T, and
mintmum in 15. The high moisture storages in T, may be
because of the increase fn storage capecity of sofl brought
asbout by the high retention of mofsture in the inter ridge
areas resulting in high Inffitration capacity by the effect

of intercropping.

The dats on subsofl (22.5 to 112,.5¢c+ layer)
moi sture storage as affacted by different trestmcents and



Table 15. Surface sofl ( C tc 22.5 om. ) mcisture storage
as affected by different treatments and periods

of observations (m)

Dates of 0bser=y; ¢ 76 30,95.75 13.1C.75 27.10.79 1011.79 25211079 8.12.75 23.12.75

-

i 3 5.1.90 191,80
Treat:ents ! 2 3 & 5 6 7 9 9 10
T, 60038  55.71  50.7%  55.42 5650 60,78  35.93 2450 20,27 20.68
T, 62,06 52,79 53.56  52.85  55.11  65.6h  36.57  23.44 22026 20,49
T 61.56 59,2 55.13  59.35  58.76 67.24  37.31  26.85 23.77 23.29
T\ 62,52  57.26 51.b2  57.60  5%.31 64,65  35.54 26441 24,19 23.03
Tg 57.7% 52,03 46.892  52.84k  51.53 58.7% 35.39  25.71 22,83 21.2h
SEm + 0.653 1.376 1,169  1.436  1.397 1.57% 2,065  1.333 0C.775 1.280
CeDei0a05)  2.1% 6,25 3,60 b3 430 485 Hes NeS 24385 NeS
(Contd. )

PR



Table 15, (contd.)

Dates of cbsar-~

vati 22,70 16,2.%0 1.3.90 15.3.30 254370 12,4080 26.4.80 10.5.80 20.5.%0
Treatents 11 12 13 11 15 16 17 19 15
Ty 15447 19e17 12,52 13.25 17.86 30,53 47,22 3“»#9 3.0
Tz 18,36 18.41 16, 16425 15.56  3C.45 43,05 3.2y 27.83
73 22,51 22.42 21,06 21.03 2C.47 32,75 51455 37.52 35.78
Ta 20,86 20.79 13.35 13.51 12,92 37.3% 53.81  LL.17 41,40
TS 15.06 1%.51 16,71 16,11 15.51 24,25 45,46 23.1V 24.70
SEm ¢ 1.064 1.013 0.526 .31k 0.313 1.563 1.324 1,067 1.082

CeDe(0.05) Ke Se Ne Se 2.86 2,51 2,51 h.82 4.08 3.287 3.33%

Y P WU I A AT O G Y 0 W bl O " -




periods of acbservation sre given in Table 16 and Fig 1C.
Thers have been frequent occurrances of rainfall upto 67th
day cof planting. During this perfod the maximum storage

of subsoil molsture was seen {n Ty and the mintmum In T .
The maximum quantity of subsocil moisture storaje cbserved
in 73 can be attributed to the high retention of rainfall
in 13. 1 \ t r
as the fleld was kept—esuncultivetedbore—falew. It is
seen from the data that there was no rain from 67th day
upto 153th day after planting. The study of the mbsotl
moisture storage reveslad that there was gradual and

cont inuous depletion of subsofl mofsture during this nertod
and the cultivated plots showed maximum depletion where as
depletion was minimum in bare fallow (Ts). Among the
culitivated plots the higher rate of depletion and thereby
minimum storage wes shown by T during this perfocds The
maximum storage of subsoil mofsture by the uncultivoted bere
fallow can be attributed to the lack of root extraction of
subsol! mofsture and subsequent evepo-transpiration. In other
treatments the roots of tapfoca which extends upto 50cm
would have axtracted much of the subsocil mofsture resulting

fn maximum denletion of subsoll molsture.

belC, B{ometric cbservations of maincrop (tapfoca)

Biometric observations such as neight of »lant,



Table 16, Subsoil (2:2.5cm.tc 112.5¢cm. ) mclisture storage as
diffe‘cnt treat ents and perfods

as affectgg gzs

crvat

cng {(mm

Dates of obser= y; ¢ 7, 30,5479

13.10675 2761075 1011479 264011279 Bal2e7y 23412475 5180 15.1.80

vation

Treat—ents 1 2_- 3 b s 6 7 q Y 10
Ty 370,25 364,55 367,10 360.99 361.38  37%.06 331.17  259.7% 263.41 247.37
T, 360.13 345,11 347.80 338,36 3h4.89 367.08 328,12 240.68 266.38 253.58
T, 351,19 382,31 389%.7C 386,77 393.58 403.Ch 351.58 320,80 300.23 284,91
L 389.67 375.05 376.27 361.69 367.u1 385,95 335.72 311.57 23%.32 281.18
75 362.73 359.38 360.53 351.41 354,22 372.74 344,27 330.14 318,56 305.85
SEm ¢ £.694 5.682 6,505 Y4236 .427 8.066 11,183  13.48 1h.963 16.836
CDel0.C5) 17.55 17.51 21,29 29,46 25,97 Ne e 3h.48 Ne Se NeSe  HNe3e

(contd. )
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Table 16.(Contd. )

Dates of ODIM= 202,80 16.2.90 1.3.9C 15.3.80 29.3.9C 12.4.80 26.4.80 10.5.80 20.5.80

Treatments 11 12 13 14 15 16 17 19 19

T 234,28 224,10  217.45 211.8%  206.59 213,55 2W6.03 238,29 231,79
T, 238,61 228,69 221.87 218,03 215,38 229,65 251,02 202,10 240.16
13 272,16 263.21 257.60 25R.70 251.24 261.96 275.16 277.93 275.11
L 26h.11 251,06 26h.57  238.39  235.67 245.68 274.52 274.30 273.86
TS 297,17 28,8k 290,30  279.30 276.76 282.33 237.1% 292,77 280.63

SEm ¢ 16,790 17.572 17,654 13,002 13,064 17.413 16,816 16,435 16,246

CUQO‘GQGS) ”Cg "Q§ N.E" “.3 ”'g “.? N.? H‘? N.S‘




nunber of total leaves per plant, numbar of functional
leaves per nlant and cancpy diameter of tanfoca wore

studied at monthly intervals.
4,10,1, Hai ;ht of p‘lﬂt-

The Jata on height of plant recorded at monthly
fntervals are given in Table 17. In &l) cases there were
no significunt differences betwaen the treatments. This
suggests that the different methods of cultivation and
intercropping have no effect on the growth of tapioca as
evidenced by tnhe hafyht of plant. This is similar to the
results reported by Prasad and Choudhury (1:75) who noticed
thet there was no adverse effect to the princisal crop due

to legumes in grass-legume assocliation.

4,10,2, TYotal number of leaves por plant.

The data on the total leaves of tapioca as affected
by different treatments and perfods of observation are given
fn Table 183, In all the cases highest number of total
leaves was produced by 73 and lowest by efther 72 or T,
during different observatfions. However, the differences
were statistically significant on 6¥st, »ist ,122nd and
183rd days of olanting. Towards the end of the season the
differences ajain become nonsiynificant, The higher number
of total leaves in T3 can be attributed to the better growth

conditions in that treatmant {n which the tapfoca was planted



Table 17. Helight of Tapfoca plant at monthly intervals
\Cm. ) as affected by different Agro-Techniques

Treatents 3C days 61 days -1 days 122days 153da,;s 171 days 212 gays 246 days
(8t harvest )

Ty 22.05 69,00 127.5% 137.0C  Whak.9% 148,67 164.25 157.25
T, 23.75 66467 124,53 136,42 186,47  151.92 167.59 205.50
T, 23.05  71.50 134,75 141.96 148,50  153.0v 173.58 206.25
T, 21.3C  70.17 125.62 132,00 143.58  148.50 167.25 206,67
SEm + 1.726 2.817 3.000 3.626 3.865 3.564 S5.70R Se779
CeDei0.05) NeS,  NaS,  N.S, Ne s, Nes Nes e NeS

* * . (]

ol



Table 1R, Tota! leaves ner plant at monthly intervals as

affected by different Agro-Techniques (tapfoca)

Treatments 30 days 61 days o1 days

122days 153 days 131days

212 days 246 days
{at harvest)

T 12,16
Ty .14
13 11.75
L 11.25

SEm s 0,607

C.S.(OOOS} R.S hd

33.75

25.%

33.75

30.42

1.065

3.413

5317

50.67

62.25

56.25

1.716

S.h8%

66,09

62.00

70,52

58.67

2.062

6.556

77.52

7he53

23.67

72.93

1497

L.738

90439

36.02

96.43

B5.66

2.253

NeS *

108.10

102.52

115,50

103.34

3.090

Ned ®

126,24

120.42

127,58

126.67

4.058

Ne.3*

Tl
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fn ridjes across the slope. It {s revealed frum the
data that intercropning had significantly reduced the
tota) lesf production in tapfoca during the earlier

ser {ods which may be becauss of the fnftfal smothering
effe€t of intercrop on the vegetative growth of
tapiocs which has been reflected on the leaf production
(Thamburaj and Muthukrishnan,1576),

4e10.3., Functional leaves per plant,

The data on functional leaves of tanioca at
monthly intervals are given {n Table 18, It i3 seen
that the no of functional leaves per plant wes not
affected by varfous treatments except on S1st day after
planting. Ouring the period the naximum number of
functional leaves per plant was recorded by 13 and
mintmum by 72’ It 1s quite natural that the treatment
1'3 in which the total number of leaves was also maximum
recorded the maxioun number of functional leavas per
plante This s clearly s reflection of better vegetative

growth in that treatment,

bell.bo Canopy diameter.

The dats on canopy diemeter of tapioca at
monthly intervals are given in Teble 20, In most of the
cases the canopy diameter was not significantly altered
by different treatments suggesting that the cancpy



Table 13, Functional leaves per plant at monthly intervals
as affected by different Agro-Techniques (tapioca)

Treatments 30 days

61 days .1 days 122 days 153 days 1181 days 212 days 246 days
{at harvest)

T‘ 12,16
Tz 11.39
Ty 11.00

SBm s 0,576

CeDe(0.08) N.5.

33.09 b3.67 3%.33 25.83 18.50 40.67 &5.92
29.42 35.5% 35.50 25.67 20.00 b3.75 50.42
32.92 h6.h2 h3.08 23.75 22.42 43.42 45.33
30.05 43.08 81.7% 26,25 18.75 42.50 50.75

0.959 1867  3.547 1911  1.550  3.250  1.701

N.S. 5.972 Ne3. R.5. N.S. Re s. Ke.5.

Nl




Table 20. Canopy dfameger of tapfoca at monthly fntervals (om)

as affected by different Agro-Techniques.

Treat—ents 30 days 61 days 51 deys

122 days 153 days

171 days 212 days 246 days

(et harvest

T, 4R.17
T, b4,42
T 46.0

T, 50, 34

SEm : 3.07%

COD.(OOOS) N. 5.

94.58

$1.17

91.54

85.50

2.372

Ne Se

117.75

113.33

118.17

118.17

2,23C

Ne 5o

104.50

106.75

103,92

114,84

2.972

Ne 5.

63.%

55425

61.50

60.00

0.522

2,548

33.42

32.33

37.27

32.50

1.613

Ne 5e

50.84

56,09

55.52

$5.67

2.5C1

N. Se

92483
102,50
93.50_
Y934
3.094

NeSe

N1
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diameter was not markedly influenced by the varfous
Agro-Techniques employed.

bo.tl. Yield attributes and yfeld of main crop
(tapfoca)
The data on yleld sttributes and yteld of tapfocs

are given in Table 21,

betlel, Nusbor of productive tubers per plant.

It {s soen from the data (Table 21) and Fig 11
that the rumber of osroductive tubers per plant was not
affected by different treatments. This means that there
ts no significant effect on the number of productive
tubers per plant efther by iIntercropping with groundnut
or by ridge or mound method of cultivation of tapioca.

hel11.2. Number of unproductive tubers per plant
It is seen from the data that the number of

unproductive tubers per plant was not sfgnificantly affected
by different treatments. The maximum number of unproductive
tubers was recorded by T, followed by LI All the other
treatments recordad almost'thc same nunber of unproductive
tubers per plant. The higher mumber of unproductive tubers
in 72 and T“ may be due to the stimulstion of root

primordis by the nitrogen excreted from the lejure intercrop
(Russel,1961).



Table 21. Yield attributes and yfeld of tapfcca as
affected by differemt Agro-fgch01Quaa

Number of Nurber of Length of Mean girth Yield of Ory wel- Harvest

producti- unproduct- tubers of tubers tubers ght of fndex*
v: tubers/ {ve tubers/ {(cm) {em) tf:esh togs ")
_ olant plant weight (kg/ha.) B
Treatments ikg/ha. )
T‘ 13.57 5.08 25.78 13.49 15163.85 2145,.7 65.46
(58,039)
72 11.50 1017 25.10 13.58 14607.53 2130.5 65.60
t5hao10Y)
73 12.48 Sy 25.00 13.1%9 13640.45 2336.4 6%.03
{56.201)
(Sh.7h)
CQ at (C’QGS ) H. Qo NQ So H. 30 ”o e “- 3. "303 "o St

* F{gures fn brackets are angles.

ani




belts3s Length of tubers

The data on the length of tubers are presented
in Table 21 and Fig 12, It {3 seen from the data that
the length of tubers was not significantly {nfluenced by
different treatmants. However, maximum length of the
tubers was recorded by T, and minfram by T“. From the
dats it can be concluded that nefther the method of
cultivation nor intercropping with groundnut had eny
significant influance cn the length of tubers.

hoellolb, Girth of tubers

The data on girth of tubers are given in Table 21
sand Fig 12. As in the case of length of tubers data on
the girth of tubaers also were not statistically significant.
Thus 1t can be concluded thst nelither the different
methods of cultivation of tapiocca nor intercrooping with
groundnut had any sfgnificant influence on the mean girth
of tubers.

Loel1.5. VYield of tubers.

The deta on the yleld of tanfoca tubers (fresh
weight ) are nresented in Table 21 and Fig 13. It {s seen
that maximum yfeld was recorded by Ty being 17%640.45ky/ha
and minimum yield by T, being 13984.15 kg/ha. However, the
difference In yield was not statistically significen:,



This §is in agreement with the findings of singh and
Mandal (1968) who found that crowing groundnut as
fntercrop in cassava did not affoct the latter., The
present study also revealed that growing tapfoce efther
in ridges or fn mounds does not affect the yleld.

bo11.6, Ory weight of tops

The data on the dry weight of tops are given
fn Table 21, It is seen that meximu: dry wei ht of tons
was recorded by 73 which was on par with T, and TZ but
was significantly superfor to 74' All the other
compar{sons were on par. The data on the total number
of leaves per nplant (Table 18) and functional leaves per
plant (Table 15) revealed the superfority of t3 on the
veqgetative growth of tapioca and as such 1t s quite
natural to have the meximum dry wef ;t of tops also In T

3
be11.7, Harvest fndex.

The data on hearvest index are given in Table 21,
It 1s seen that the maxtmum harvest {ndex was recorded by
13 {65.0%7) and minfmum by T| (65,06 )s However, this
was not statistically significent suggesting that the
different methods of cultivation and Intercropning with
groundnut have no significant influence on the harvest
index of tapfoca.
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hoel2, 3icmetric obsarvations of intercrop {groundnut)

The data on the biometric obsarvations such as
hetght, functional leaves and the number of urancnes per
plant were recorded at wmonthly intervals and presented in
Table 22,

boet2.1, Hﬁ'ght of p'aﬂt

The date fndicated thst there were only very small
diffarences in tbe helfoht of groundnut between the treatments.
This indicetes that ridge or mound method of cultivation
does not have any marked effect on the hefght of the
intercropped groundnut during the entire period of growth.

A3 the canopy diameter of tapfoce was almost alike in all
the treatuants the 1ight inffltration in the interspaces
also can be expected to fbe uniform. This unfforn: 1ight
infllitration may be one of the roasons for the maintensnce

of uniform hefght in the intercr pped groundnut.

heo12,2. Functional leaves per plant

The data {ndicated only smell difference between
treatments.s This reveals that ridge or mound mcthod of
cultivation doas not have any marked effoct on the functional
leaves of the intercropped Jroundnut.

%.12,3. Number of branches per plant
Ag in the case of hefjht of plunt and functional



Table 22. rerfodfical bioc etric observations of jrouncnut as
affected by different Agro=Techniques.

characters

o T Nuber of branches/
Hefcht of plant (om.) Functional leaves/nlant plant

Dates of obser-
vation

Treaticents

3C days 61 days 96 days 30 days 6ldays U6 days 30days 6lda.s Ubdays

14.90 b1.33 47.03 24.88 36.40 13.93 b.Bk 5,15 5.19
1he65 L2.99 45.80 27.40 34,90 14,38 4.78 5.03 503

0.308 1.388 V1.57% 1. %99 1,298 0.518 0.35y O.341  0.341

ntl
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leaves per plant, the number of brenches per plant also
showed only small differences between treatments
indicating that the ridge or mound method of cultivation
doas not have sny markad effect on the nunber of branches
of the {ntercropoed groundnut.

bell, Yield attributes and yleld of intercrop (groundnut)

The data on the yleld sttributes and yield of
che intercropped groundnut are given in Table 23.

be13e1e Number of pegs per plant.

The total number of neqgs ner plant showei only
srall differences between the treatments., This indicates
clearly that the number of neqs per nlant was not markedly
influenced by differsnt methods of cultfivation of the

main crop.

belle2, Mecber of pods per plant

As In the case of number of pens er nlant, the
number of pods per plant also exhibitad only small differencs
between the treatmentse This sugrests clearly that the
different methods of cultivation of the main crop do not
have any markad effect on the number of nods of the
intercropned groundnut.



Table 23. Yleld attributes and yield of groundnut as affected
by different Agrc-Technigues.

A T . AP A G Wt > G

Nuu27r of NUmb7f'0f zteldogf B;ysgzlght ?arvezt
pogs/plant sods/plant ry pods o sa ndex
Treatments (kg/he. ) (kg/ha. ) ()
Tz 13.8% 6.38 1015.09 1504, 34 50.58
(39.56)
Ty 20,58 5.35 9h1.53 1351.93 b1 .06
(39.95)
SEm ¢ 0.746 0.622 27.28 12,7 (G.501)

* Flqur=s in brackets are angles for comparisone.

71l
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k.13.3. Yield of dry pods

Although the maximun yfeld of dry pods was
recorded by T, ,the difference wes only very sall. This
sugsests that the different methods of cultivation of
tapfoca do not have any marked effect either on the yfeld
attributes or on the yield of the intercropped groundnut.

hoel3.be DOry weight of bhusa

In the case «f dry welght of bhusa also differences
between the treatments were only very small, Thus the
data clearly 1nd6cato that the different methods of
cultivation of tapioca do not heve any significant influence
on the dry yleld of bhusa of the intarcropped groundnut.

he1345. Harvest {ndex

The data indicated that maximum harvest index
wes recorded by Ty. However, the difference was very
meagre suggesting that the different methods of cultivetion
of tapioca do not have any marked effect on the harvest
index of the intercropped groundnut. As there was not
much difference between the treatments In respect of both
vegatative 83 well as productive attributes, it is quite
natural to show only small differences tn the narvest

index also.
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.14, Future line of work

The present investization was conducted

principally to study the effact of iIntercrooping and
methods of cultivation of tapioca on reducing runoff
and sofl loss. The study revealed that intercrop:ing
with groundnut as well as cultivation of tapfocs in
ridges across the slooe could significantly reduce
the runoff and scil loss in tapfoca planted on hill
slopes. As it is a first step for evaluating the sofl
andd water losses in hill slopes in Kerala, detafled
for further ifnvestijations are required to assess

other Agro=-Techniques to control sofl and water loss s.
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.5 UM MARY

AN experisent was conducted at the Instructional
Fari, Vallanikkara from september 1577 to ~ay 15 to
study the effect of diffarant Agro=Tachniques on sofl loss,
surface runoff and sofl molsture stirags In hill slopes.
The treatnents included (1) tapfoca 3lone in mounds, (2)
tanfcca in mounds with groundnut as intercrop, (3) tapfoca
alona in ridges across the slops, (&) tapfoce in ridges
across the slope with groundnut as fntercrop and (5)
uncultivated bare fallow as & control. The expericent
was conducted 1In runoff plots of size 26,31 X Ze7Me The
runoff and soll loss were determined under 13 erosive
rainfalls which occurred during the pertod under the study,.
The data were subjectod to statistical analysis and the
results are stmmarised below.

1) cmong the varfous erosion Inclces ales index

whs bettier correlatgd with runoff.

2) €1, {ndex was better corgelated with sofl
loss than cther indicese frediction eguations nave been
forrulated to determine runoff and soil loss under the
existing conditions of lengch and gradient factors for

different rainfal) intensities.
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3) Maximum runoff and sofl loss were observed in
uncultivated bare fallow plot which was signfficantly
superfor to 8ll the other treatments. Among the various
‘Agro-Techniques, maximum runoff was observed in the plot
where tapioca alone was planted {n mounds without {ntercrop.

Runoff was considerably lower in all the other treatments.

k) Groundnut intercropping could stgnificantly
reduce runoff and sofl loss before and after the harvesting
of the intercrop.

5) The planting of tapfoca In ridges across the
slope was found to be effective in reducing soil and water

losses,

6) Under high intenstity rainfall condftions
the content of sand in runoff sediment was found to be
h'ghﬁfo

7) uncultivated bare fallow plots recorded the
maximun losses of nutrfents being 10/.47kg. nitrcgen,
29,476kg. phosphorus and A2,479kg. potassium per hectare
during the entire cropping season. Among the Ajgro-
Techniques, maximum losses of nutrients were recorded by
tapioca alone n mounds being kb, 0lkg.nitrogen, 14.845kg.
phosphorus and 319,08kg.potassium ner hectare during the



entire season,

1) Maximum retention of rainfall was recorded
by tapioca in ridges across the slope with groundnut as

fntercrop.

9) The pH and conductivity of runoff water wure
not significantly influenced by different treatments,

10) During the dry periods maxirum storage of
sub soil molsture wes recorded by uncultivated bare fallow
plots. The depletion of subsoil moisture was higher in
cultivated plots as campared to uncultivated bare fallow

plots.

11) The growth and yield of tapioca were not
significantly reduced by the groundnut intercropping.
Maximum yleld of tapfoce tubers was recorded by ridges

across the slope without intercrope.

12) Tha yleld of the intercropped groundnut was
not markedly affected by the ridge or mound method of

cultivation,
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APPENUIR I

weather data (fortni htly ean) frow 3rd septt]. to 27th wmay 80

Termerature (*{} felazive husi- Total Number Sunshine
dityi ) rain of ra- (hours/

Period g?iﬁ:s. Maximum Ainfoum FuN hoM r;;g ;:;s day)
septed - Se t.l1b L] 31.75% 2,0 3365 70.5 32,6 &L 2.3
580tel17= ept.30 2 2542 23,25 980 81.C 103,45 12 .39
oct .1 « {ct.lh 3 3.0 2 .6 5245 735 b1.25 & 2.0
et 15« (ct.29 b 32,6 23.65 35,0 62.0 64,20 5 1.3
CCt o2y= Howell 5 31.9 24,1 6.5 6%.5 35.75% 6 Cub
NV 12= Nov.2§ 6 30.1 23435 7240 7545 17538 Vi Colss
HOV .26~ BeB.> 7 31.25 23.7 87.C 66.5 78.25 2 1.10
Dec J10= dec.23 ] 26.45 2247 0.0 575 4] 0 1.9
Dec 24= Jan.,?7 - 3C.85 21.55 74.0 51.C (4] c 3.75
Jan .9 - Jan,21 16 30.1% 21.5 72.0 5.0 0 G h.b
Jan. 22« Feb.b 1" 32.b 20,35 775 HC.C 4] 0 3.65
Feb .5 « Feb,I 12 3%.3 21.35 2«0 35,0 c 0 0.75
Feb .1D- Mar.bh 13 36.0 225 8/s5 3940 ¢ ¢ 2.15
Har o5 - Mar.1f 1Y 35455 23.25 A%,06 &7.5 4] ¢ -
Mar 15« april,.i 15 316.35 23.75 36,0 S1.5 0 4] -
Aaptile2- andtlag 16 315.7 254 a0 575 36,4C b -
Areiletbe april 24 17 35.3% 25.15 375 53.5 23,50 3 -
aoril.30- Cay 1) 13 34.75 24,9 BoeS  61.5 27.2% 5 -
May. + - May 2/ 15 3,10 25.3% 8.5 61.C b, 25 3 -

[U——,

-



APPENDIX 11X
Anslysis of vartous rainfall psrameters for erosfon characteristics

Dates of obssrvation 2609073 29:5.79 11,10.79 '50‘0073 27.'0079 280‘0073
Rainfal]l character 1 2 3 L 5 6
Total rainfall (mn) 12.50 39.65 25.50 12.60 24,75 20.60
Average Intensity (mo/hr) 9.4 6.47 14.04 4.20 6.27 6.27
Maximum Intensity (om/hr) 2.4 4.75 h.27 2.22 3.00 1.62
Maximum S minutes Intensity (sm/hr) 21,40 §7.50 h2.70 22.20 30.0¢ 16.20
mMaximum 1S minutes Intensity (mm/hr) 14,00 26.10 2,70 22,20 30.00 16.20
Maximum 30 minutes Intensity (mm/hr) 7.60 21.26 3%.90 17.08 29.10 14.00
Maximum 60 minutes Intensity (mm/hr) 6.80 13.30 2h.37  9.75 20,00 10.75
Els (metric onits) 877 35.1 27.19 S.lel 17.21 6.90
E!'s (matric units) 3.12 21.49 27.1% S.h1 17.21 6.950
El,o (metric units) 1.70 17.51 2,77 bh.26 16.69 5.96
Elso (metric units) 152 10.95 1.55 2.38 11.47 4.58
Total kinetic energy (metre tonnes/ha) 223.04 833.44 636.77 243 .75 573.60 425.89
KE>l(metre tonnes/ha) 0.00 375.98 493.k0 0,00 501.50 0.00
Alm 2,675 17.955 10.389 2.757 7.4 3.337

{Contd. )



APP  NDIX I1 {(Contd)

30410079 711079 1311475 16611079 1511079 21211479 2311079 291379 7.4.80 17.4.80 26.4.80 20.5.9%0

7 8 9 10 1" 12 13 14 15 16 17 19

12,50 12,50 26.0C 32.2% Sh.30 13.25 25.50 76.5¢C 23,00 12,50 64,00 21,00
16.67 31.25 Loy 26,04 he75 11,04 13.30 2%1.75 9.86 11.546 15.80 Se6h4
2.81 3.56 1.70 2. 2.25 L.65 3.92 R.57 5«06 3.20 10,00 3.52

28.10 35.60 13,20 2%.10 22.50 hé6.50 35.20 95.70 &0.00 32.00 100,00 42,70
28.10 37.00 13,20 28,10 22,50 32.12 38,32 sh.29 40,00 32,00 100.00 26,10
16.50 23.5¢ 11.00 26.20 16.67 17.36 31.66 M47.50 83.0C 23.10 100,00 27.20
10.25 12,50 5.50 18.56 13.55 10,00 13.15  33.50 20,88 12.31 50.07 20.20
7.64 12.78 6.26 1577 33.60 14,67 23.99 169.32 23.17 9454 179.25 13.45
7.6h 11,54 6.26 19.77 33.60 10,13 23.46 107.24 23.17 9.54 179.25 16.14
boh9 7459 5.22 18.43 24,90 5.48 19.38  93.85 2,51 6.89 179.25 1h.31
2.7% 4.03 2.61 13.06 20,24 3.16 11.11 66418 12,10 3.67 89.75 8. 54

271.86 322.78 474,20 703.51 1453.52 315,53 612.10 1975.71 579.34 298,17 1792.53 5%2.32
187.58 307.30 0,00 278.57 C.0C 209,02 385.74 1561.894 .38 0L.2h 1743,70 537.41
3.513 5,95 b2 8.795 12,218 6.185 Y996 65.56 11.638 6,00 64,00 5,03

- - e wals




APrINLIX T
Mean SZuarcs of Analyses of variance for runoff in IG’3mm itransformed data)

Dates of obser~

vation 26.7-;‘:3 29 e5%al5 '1.“:-73 ‘So‘f\o?“) 271074 23.‘0.7.« 301075 7."07‘,’? '3.“.73
source eig ] 2 3 & g ) 7 1 9
Block 3 C.0735 C.l47 C.021 C.027 0.030 1.202 C.002 0001 0.061

. g * e *& ) e ¥ . g L 3.4
Trestment & 0,068 GC.hy2 0.7837 Ce725 O.47% 2,516 0953 b2y 4.588
Error 12 0.023 0.111% C.023 C.027 0.012 2.043 0.0C6 C.00% CoitCle

Dates ?f obser~ 16,1179 19.11.79 21,100,757 23.11.75 22,11.79  7.8.90 17.4.80 26.4.80 20.5.80
vation

source df 10 " 12 3 h 15 16 17 13
8lock 3 0.015 1.250" 0,036 0.006  0.028  0.UC006 0.087 C.0h3 0.0256
X -4 - Wi * ok L2 - % e wE w s
Trestient &  C.621 3.676  0.750  0.945 0,767  0.20h  1.326 0.9511 1.57%
Error 12 0.006 0.289 0,008  ©0.011  0.013  0.00133 0.051 0.0061 0.0335

* Sfgnificant at 5 per cent level
=+  Significant at i per cent level



APPENUIX TV

Mean Squares of Analysas of Varfance for Sofl loss in
kg/ha (Transformed data)

Dates of obser- .. o 76 26,9075 11010675 15210075 27010675 29210075 3Ce10.75 7o11e75 13e11479

—yation

source

daf 1 2 3. b g 6 Z 3 2

8lock
Treatment

Error

L

3 0,073 0.0115 0.0516" 0.0993" 0.0427 0.0936  0.0632 0.2157 o0.1455"
b C167  0.923"" 0.455"" 0.2856"" 0.3985" 0.1682*" 1.0251™" 1.8519% 051757
12 0,096  0.0243 0.0095 0.016  C.0275 0.0258 0.0371 0.037C G.0140

Dates of obser= 1¢ 411,79 19,1179 21.11e79 23¢11.79 22.11.79 7o8.80  17.4.80 26.4.80 20.5.80

vation

source

df 10 " 12 13 1h 15 16 17 18

Block
Treatment

Error

3 0.093% 0.23°"  0.2617°" 0.1867°" 0.1209"" 0.0192 0.0065 0.1164 0.1387
b 2.1928"" 1.0078"" 1.6705"" 0.2528"" 2.5574"" 0.5505"" 0.3632"" 1.4625""1.0936""
12 0.0378  0.0347 0.0283 0.013% 0.004h 0,007  0.0332 OC.0M8 0.0476

* Lignificant at S per cent level.
“# Sfgnificant at 1 per cent level.



APPENGIX V

Mean squares of Analyses of Varfance for runoff and
sofl loss during different stages of the crop growth
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APPENOIX VI

Mean sSquares of Analyses of Varfance for available P loss
(g/h‘.cm}

Dates of obser-

26,9079 29-9;79 111079 1510675 2710079 2% 10075 3010679 7el1a79 13.11.79

vation
Source df ] 2 3 b 5 6 7 8 ]
* | ' ] ) ) E T ] * .
8lock 3 6.343" W.307 6.906 13.759 b 472  235.549 12,917 40.130" 455,236
rs - -
Treatment & 4,155  0.937 5,285 18,557 5.085 1183.316 1.078  76.997 &001.135
Dates of obser= 16e11.79 19011079 21018075 23011079 2911075 7o4.90 17.4.80 26.5.8¢ 20.5.80
&
source df 10 " 12 13 1% 15 16 17 13
8lock 3 5,603 1125177 6,515 22,712  12.777°  8.256" 17.100  31.397 b55.818
Treatment &  16.345" 1675.078  7.606 26.37%° 23.676"" 0.679  20.664 35.158 323.455°
Error 12 12V SQ!.“&O 5.“‘0 6,506 3.150 1.357 ‘ho“S‘ 'S.‘S& 8500'0

* Significant at 5 per cent level
*» Sfgnificant at | per cent level




APPIRUIX VI
Mean squares of Analyses of Variance for available K loss

(g/hl.cm)
Dates of cbser- 26.%e79 29979 1110679 15,110,705 27e10e75 2Re10e79 3Ca10.75 7e11e7% 13,11.76
Yation
Source df 1 2 .3 e S 6 7 8 9
8lock 3 41356,.7 6305.,8 S7246.,6 11333.5 65762.3&* 177350.65 10342,3 80305.0 50861%7.6
* R
Treatment & 26999,7 23709.0 6327C.7 65617.98 18679 4 325R3CS.1* 19302.5 3901649 1833006%.9
Error 12 14170, 1035k, 5h642.5 26320.0 15487,1 1545168.8 11308.9 Hh0255.17740195.0

Dates of obser-

16011079 151179 2111079 23011079 28411075 7.4.90 17.4.80 26.4.80 20.5.80

vation
source df 10 1t 12 13 W 15 16 17 18

81 ock 3 39977.4 4615906.4 12276.8 7756h.3 &2153.8" 14360.3  92727.7 243364.3 27743338
Treatcent &  127069.8 5667186.7 76636.8 1715357 §63366.4°" 27192.7 342334 .9 265208.2 2679684.5"
Error 12 LPShY.9 2265652.9  9321.9 27130.2 6062.0 25338,0 1595084.1 110257.2 615032.0

* Sfgnificant at S cer cent level.
#% Sfgnificant at 1 per cent level.



APPENCIX VI
Mean squares of Analyses of Varfance for retentive
rainfall percentajes (Transforred to angles)

Dates of obser- 26.9079 2549475 "0‘°o7§ ‘5-‘0079 27.10.7% 2&01(079 300‘0¢79 70“.79 '3.“079
—yvation

source af 1 2 3 [ 5 ) 7 B 9

8lock 3 7.53§ 3C.577 3.245 5.83% 3.672 1.463 2.“76** 16.53 4,737
o % [ -213 * * & W &3 & A | 24

Treatment &4 C.769 205,592 502,215 486.53 151,45 389,72 &45,297 1373.70 250,77

Error 12 2.020 18,120 60673 ‘50“5 ‘033“ 2.307 305“9 19777 10.208

Dﬂt:;iggnobser- 16011079 1911079 2111079 2311075 29.11,75 7.8.80 17.4.80 26.4.80 20.5.80

—...Source df w0 v 12 13 W L S e 17 _____18 ____
8l ock 3 7.978 21,485 3180 ¢ 5,622 18.63% 0335 929 12,027  1.867
Treatment b 6b6.66"  #6k.79""  553.27"7909.538%§022.77" 218,155 " 467.86"" 886.954"*355.156""
grror 12 5.693 737 L.826 6.6‘7 6.008 2.120 2-6&“ &aﬁl ks$98

* Significant at S per cent levels
«* stgnificant at | por cent level.



APPENUIX IX

Mean squares of Analysss of vVariance for runoff percentages
{Transfori-ed dats) s affected py different treatinents and
dates of observation

Dates of ObSEIrV= 26,9.7% 299e79 11410475 15.10.79 27010475 281075 30.10.75 7o11.79 13411475
source df 1 2 3 A 5 6 7 3 9
Block 3 7053%"  30.577 34245 5,335 3,672 1.463  2.476"" 16.53  &.737
Treatment & 50765  209.592 502.215%" 486.53° 151.45"" 388,72 4ks 297" 1373.70" 250, 77"

A P i A S R Pt Y W -

Dates of observ-
atfon

16011075 1511075 21211079 23611675 28,11479 70480 17.4.80 26.4.80 20.5.%0

source df 1C 11 12 13 b 1S 16 | ¥ 18
3lock 3 7¢378 21495  31.88" 5,622  18.63%  0.335 Se29 12,027  1.857
Treatment & 646,66 © 4oL 75"" 958,277 7%09.533" 1022.77"" 21h.198"u67.98% 996,954 " 355.196"

-

* Jignificant at S per cent level
»% significant at 1 per cent level



APENDIX X

Mean squares of Analyses of Varlance for tiw pid of runoff
water

. - a4

Dates of ODSer= 50 o 79 26,9.79 11010075 15610079 27¢10a7% 78010075 30010075 7e11a75% 13211732

——BAtion
Source df 1 2 3 4 5 6 7 ] 9
B1ock 3 L0067 0eCIul] 0.0578" 00,0218  0.0552 0.0%5 " 0.0112 0.0173 0.0352"
Treatment &4 CONCTS  C.COE78 CaCGUS 0.0633 00,0233 0.0100 0.0298 0,002 0.02**
Error 12 C.012% C.03C42 Ce.C12 UeC323 C.0b13 C.01C3 0.1117 GC.0157 0.0093
Dates of obser~
vation !6.!:.7: loelle?> 2‘0“.7}}? 23.“;]") 230"073 7.“080 ‘70“-80 26.“09‘:’ 20-5.’6
source df 10 11 12 13 111 15 {4 t7 18
8lock 3 0.0k C.03%2¢% 00,0193 C.C125 C.0205 0.0039 0.C17% 0.C147 (,0565
Treatment &L 0.,0223 0. 0048 ¢.0033 0.0043 0.0170 0.0138 0.0138 0,008 0,010%
Error 12 0.C256 C.C208 Ce027% C.C15€ CJC350 CoClhis C.C241 0.0251 (.02%

* sfgnificant at 5 per cent level.
*+ S{onificant at 1 per cent level.




APPENDIX XI

Mean squares of analyses of Varfance for electrical

conductance of runoff water wmicroshos/ cal.

-

Dates of cbser~

vet fon 26e5e/3  2503.1% 11010075 15010475 2701075 23010475 30.107 Jellel5 1301107y
Source df 1 2 3 & 5 6 7 3 9
Block 3 371473 3Cest 17467 138,717 686447  25.7k  66.87  51.68 360.%%
Treatment & 26.C5 275e1% 227434 BGeE3 B22.46  30.70 126657 96683  71.9)
Error 12 10412 205,08  127.02 32,60 276e78 6702y 101431 62.88 293,73
DO T U5 16011475 15u 1007 2110075 Z5010eis 270ilesy 7ok 1764080 2644030 205,80
Source 14 10 1" 12 13 14 15 16 17 18
8lock 3 173.68  7ueS4 36425 16422 20,08 147.72 56437 7671 40465
Treatment & Wob2  115.42  Sk.b6 N83.77  2Ve5C 66455 11,67  36.65 130.17
Error 12 107.18 129.66  87.15 84,62 Bu.36 51,065  Sleits 32,40  35.42

anificant at 5 per cent levei,



APPENGIX XIX
Mean squares of analyses of Variance for surface scil moisture
storage (rmm)

-t - o

AUPEA T W I WP s +6 Sl . e - -

Dates of obser- 1/ese7> 20aie7% 1301Ca79 2761067 10V1475 28aV1e75 Bel2e7> 23012475 51070 15.1.3C

oo,

Source df 1 2 3 b 5 6 7 ) 9 10
8lock 3 2,192 7.86h 7,223 11,476 6,577  2.907  30.29C 32.587" 5.273 92.767
Treatment &  16.4557 36.462" 39.973" 33.378" 30.563"7 50,1487 4,035  7.313  Y.475  7.008
Error 12 14525 7.571 S 86Y 84253 74302  9.910  17.060  7.108 2,805 6.54y
Dates of obser-
vation 202080 1602030 103086 153250 25¢3.8C 124,70 26.4.3C 10.5.30 20.5.3C

source df " 12 13 ' 15 16 17 18 15
Block 3 £.693  BoJMC  4.063  3.%3  S.170  14.610 12,510 15,3027 th.798
Treatment & 54370 V1,793 13.323" 16,6437 18,8867 22 .3n0"" 400236 152,150 M 17ea3 7Y
Error 12 45.25 #1037 3.433  2.651 2,643 9.768  7.009 b.551  h.693

o

* sfgnificant at 5 par cont le-ol
** Sfgnificant st 1 per cent level



APPENUIX X111
Mean squares of Analyses of Varfance for subsotl mofsture
storage ()

- -k on. oy

Oates of obser- 17.5¢75 25579 1310475 2710475 10011475 2811475 B.12.75 23.12.75

S5.1.8C 15.1.80

—Yation
source daf i 2 3 b 5 6 7 8 v 10
Block 3 53773 533.uz 655.14 1001.65 1095.13" b63.84  2500.65°2252.34 2471.56 2838.66
Trestent b 965,91 796.41 1002.05 1262.22 1356.86  780.47  373.01 10C1.35 2256.43 2311.76
Error 12 125,67 129412 19C.55  361.21  254.08  260.23  500.71 778.22 956.16 1133.96
Dates of cbser= 2.2.80 16.2.90 1.3.80 15.3.90 29.3.80 12.8.80 26.6.30 10.5.80  20.5.80
source  df 11 12 13 14 15 16 17 18 19
8lock 3 2500.10 2123.61 2363.02 2519.48 2535.26 3142.96 2622.55 2370.96  2346.30
Treastment &  2657.53 2514.02 2696.64 3035.55 3177.66 2555.36 1303.55 1545.18  2025.25
Error 12 1127.6% 1235.05 1206.71 1290.36 1305.26 1212.89 1131.14  1086.98  1055.6y

# Sfignificant at § per cent level.
v Sfgnificant at 1 por cent level,



APPLHDTIK X1V
Mesn Squares of Anmlyszs of Varfance for yicld and yieild
sttribures of taploca.

Foaf produs~ No.of une~  Lenzth of  McEn Yield of ry wef - “arvoest
ctive t bers/roducti-  tubers girtn of  fresh a6 Of LG s index
o ldng ve tulers/ (Cm) tubers Luuet s ki a L JerGent-
Source  df Slant Lom) “g/ha a-e con-
verted Lo
ansles
) . ¥ %4
B8lock 2 11148 13,8 i AP A Ce30H TOEZ 00T 1,608 11.02
; - . e : * .
Treatment3 3047 2Z.61% 32.277 Ce322 T80 44242 “,02
Error & boll7 13.52¢ 1C. 2735 1.107 221,147 (765 2,56

- i - - B G A > - Tl - —

* Significant at S per cent level,



APPERDIX XV

Mean Squares of Ahalyses of Varfance for functional leaves
per plant at monthly fntervals (taploca)

source df 30 days 61 days Y1 days 122days 153days 191 days 212 days 246 days

(at harvest)
Treatment 3 0.981 14.399  B85,986" 46.85% 8,268 12,822 7.645 25,761
Error 9 1.32% 3.989 13.942 50,325 18,609 9.604 b2.,240 11.572

* Sfgnificant at § per cent level,



APPLNDIX XVI
Mean Squeres of analyses of Veriance for total leaves
per plant at monthly intarvals (taploca)

Source df 30 days 61 days SV days 122days 153days 181 days 212days 246 days
(at harvest)

Block 3 C.930  9.082 35,95  63.322 31.032 30.163  25.968 17.173
Treatment 3 0.8%9  17.755  57.28"" 111.854" 91.076™" 745k  136.926 42.361

Error 9 1.h72 4.533 11.773 17.005 B.362 20,312 37.95%  65.975

* sfignificant at 5 per cent level.
*+ Sfgnificant at 1 per cent leval.



APPENUIX XVII

Mean squares of Analyses of Vartance for height of tapioca
at monthly intervals (cm)

Source df 30 days 61 days sl days 122 days 153 days 191 days 212 days 246 days
(at harvest)

8lock 3 161 112,25 176,57 155,47 17847 168.42  281.73 207.19

Treatmant 3 L.64 16.33 85.43 66.46 17.59 21.40 61.1% 65.26

* significant at S per cent level.



APPERDIX XVIIX
Mean Squares of Analyses of Variance for Cancpy of diameter
of tapioca at monthly intervals (cm)

Source df 30 days 61 days 91 days 122 days 153 days 181days 212 days 266 days
(at harvest)

81 ock 3 35.76  83.44"  52.43  S4.24 18.53"  0.49 26.50 55.50

Treatment 3 3.7 17.92 22.20 78.31 16.35‘ 21.34 25.67 87.12

* sfignificant at 5 per cent level.




APPENOIX XIX

Oates of observation and amount of rainfall with presence/
absence of ercoston in sxperirental plots

Dates of Amount of Presence/ Cates of Amount of Presence/
m:::gre~ rtégsall ag::gg:nof m::::ro- ra::;gll a:::gg:nof
1 2 3 ! | 2 3
179479 Se2 Planting 275079 He & Absent
1R.5.74 10.3 Absent 2% & 2564979 3565 Present
19975 het Absent 2.10.79 3.5 Absent
20.9.7% 2.5 Absent 1C.10.79 6.0 Absent
22.9.79 1.4 Absent 11.10.79 25.5 Present
23.9.7% 1.9 Absent 12,10.75 1.25 Absent
24.5.79 Je3 Absent 15.10.7% 12.6 Present
25.5479 Yol sbsent 16.1C.73 2.7% Absent
26.9.75 12.5 Present 24,110,753 3.5 Absent.

icontdy




APPLNCIX XIX (Contde.)

1 2 3 1 2 3
27.10.79 24,75 Present 13.11.79 26.0 Present
28.10.79 20.6 Present 1he11.79 1.75 Absent
25,10.79 1.0 Absent 16.11.79 32.25 Present
30.10.79 12.5 Present 1711735 b,0 Absent
2 J11.79 Setl absent 18.11.79 ' 3.15 Absent
3 ALY 0.75 Absent 19.11.79 4.3 Present
& 11,79 .0 Absent 20.11. 7% 1.5 Absent
7o 1178 12.5 Present 21,11.75 13.25 Present

12, 11.73 3.5 Absent 23.11.75 25.5 Present

- ap -

{Contd. )




APPENUIX XIX {(contd.)

1 2 3 L 2 3
24,31.79 .15 Absent 26.4.30 6k.0 Present
27.18.75 1.75 Absent 2.5.3C 2.5 Absent
28.11.7% 75.5 Present 3.5.30 S5¢5 Absent

2.4 .80 3.0 Absent 9¢5.80 6.75 Absant
3.h. 90 .25 Absent 12.5.7%0 5.5 Absent
7.4.90 23.0 Present 13.5.80 7.0 Absent
8.4.80 t.15 Absent 15.5.80 7.65 Ab sent
17.4.80 12.5 Present 20.5.20 21.0 Present
19.4.80 7.0 Absent Tota! rainfall 634,08 .o
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ABSTRACT

A Field experiment was conducted at the
Instructional Farm, Vellanfkkara during September 197y
to May 1570 to study the effect of varfous Agro=Techniques
on sofl loss, surface runoff and sofl mofsture storsge
fn hill slopes. The experiment was conducted with the
main objective of studying the effect of groundnut
intercropping as well as the different methods of plenting
of tapiocs on reducing sofl and water losses in hill

slopes.

The experiment was lafd out {n 8 Randomf sad
Block Design with five treoatments and four replicatfons.
The treetments consistad of (1) tapfoca alone {n mounds,
(2) tapioca fn mounds with groundnut as {intercrop, (3)
tapioca alone in ridges across the slope, (&) tepfoce in
ridges across the slope with groundnut as intercrop and

(8) uncultivated bare fallow 8s & control.

The experfimant was conducted in fleld runoff
plots of 2b.3M x 2,7 sfze. The runoff from the fleld
were collected directly into water proof polyethylene
lined earthen tenks and measured after esch rainfall,



nly rainfalls more than 12.5 cm were taken for the
purpose cf the study,

From the experiment it fs cobserved that Alm fndex
was better correlated with runoff &s compared to other
erosfon indices. simflarly £l‘5 index was better correlated

with sofl loss.

Maxisum runoff and scil] loss occurred n
uncultfvated bare fallow, Among the varfous cultivation
methods, tapioca fn mounds registered maxfmum soll and water

losses.

Groundnut {ntercrop»>ing as well as tapfoca planting
in ridges across the slope were effective in reducing sofl

and water losses,

Uncultiveted bare fallowrunoff plots recorded the
maximus losses of N,P and K being 107.47kg, 2%.476kg, and
82.479%<qg/ha respectively, Among the Agro-Techniques, tapioca
fn mounds recorded the maximum loss of N,P and X being
Ba,0tkg , Vh.B8k5kg and 35.08 kg/ha respectively d ring
the entire season. However, the nutrient losses from other

plots ware meagre.

Maximum retention of rainfal)l was recorded by
tapfoca in ridges across the slope with groundnut as {ntercrop,



The pH and conductivity of runoff water were
not significantly influenced by different treatments.

During the dry perfods maximum storage and
minimum depletion of sub sofl moisture were recorded by

uncultiveted bare fallow plot,.

The growth and yleld of taplioca were not
significantly affected by the groundnut {ntercrop.
Maximum yield of tapiocs was recorded by the treatment
of planting tapfoca in ridges across the slope without

fntercrop,.

The yleld of the intercropped groundmit wes

not affected by varicus cultivition methods of taptoca,
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