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INFILTRATION CHARACTERISTICS IN

RELATION TO TILLAGE

PRACTICES AND INITIAL MOISTURE IN SANDY LOAM SOIL

S. S. SHINDE!, 5. S MAGAR' and S. P, KALE®

Effect of tillage practices and initial soil moisture contents on infiltration rate and
cumulative infiltration in sandy loam soil were studied and cumulative infiltration
was predicted by using Kostiakov equation. The decrease in density ‘values from 1.42
to 1,37 and 1.30 g cm™", at air dry moisture content, resulted in increase in infiltra- -
tion rate considerably from18,76 cm hour™!, to 22.53 and 3043 om hour™!, respec-
tively. With increase in initial moistura content both infiltration rate and cumulative
inflltration showed decreasing trend. The predicted cumulative infiltration values were
in good agreement with the corresponding observed values with deviation of 102
2.22 and 1.81 per cent in zero tillage. normal tillage end |ight  compaction, respecti-
vely, The constants in Kostigkov equation ielating to cumulative influx and infiltra-
tion rate wers found out in different surface conditions at air dry moisture content;

The entry of water into soil is a
time function and by nature a transi-
ent flow system dependent on soil
physical conditions and
moisture content. [nfiltration rate is
influenced by bulk density which is
altered by cultivation or artificial com-
paction (Joshi and Das, 1977). It is
recognised that more the infiltration,
less the water and soil loss and more
the availability of moisture in.the soil
for plant growth, The rate of water
entry into the soil fluctuates widely
between soil types and significant vari-
ation may be observed within a single
soil type depending upon the antece-
dent moisture content and soil mana-
gement practices employed (Parr and
Bertrand, 1960). The object of this
project is to study the infiltration pro-
cess in sandy loam soil in relation to
tillage practices and antecedent mois-
ture content.

antecedsnt

MATERIAL AND METHODS-

The experiment was conducted
duting 1978 at the Central Campus
Farm, Mahatma Phule Agricultural Uni-
versity, Rahuri. Soil texture was cate-
gorised as sandy loam containing 16 08,
33.96 and 49.96 percent clay, silt and
sand, respectively. Organic corbon and
CaCO: content were 0.41 and 3.42 per
cent respectively. The mositure con--

~ tents were 30,77, 18.87,15.97 and 7.0

percent at 1/3 bar, 5 par 15 bar and
air dry condition, respectively.

The experiment was laid. out in
split plot design with three main plot
treatments (tillage) and four sub plot
treatments (initial moisture content)
replicated four times giving 48 plots.
Each main treatment was superimposed
with the sub-plot treatment of 4 initial
soil moisture contents in a rando-

1, 2 and 3 Mahatma Phule Agricultural University, Rahuri—413722
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miscd manner,
are given.in Table 1,
variation due to different tillage treat-
ments were determined by taking core
Samples ‘at 0-20 and 20-30 cm depth
layer w'th the help of standard core
sampler (Blake, 1966).

_ Infiltration rates were maasured
with the help of double ring infiltro-
meter having 30 and 60 cm diamete;
of inner and outer cylinders, respecti-
vely, with a height of 25 cm: A com-
mon irrigation of 8 cm was applied
initially to all plots except control fof
confirming th: sub-plot: treatmsnts.
Soil moisture were determined daily
by ‘gravimetric method to find out the
trma for E‘JD“CETID"I of substaatments

; Infnltratlon rates were measured at
different -initial moistute contents for
180 minutes elapsed time- till approxi-
mate steady infiltration rates occurred,
The cumulative infiltration was predi-
cted by usingd Kostiakov equation,

b t=/=0 .....1

| < at® +
. Where, | indicates the cumulative
infiltration, (cm) in time t, t is the
elap .ed time (minl, and a, @ and b are
charactar:snc constants. These cons-
tants were evaluated as described by
Ml[:hae_l et &/ (1978). “The observed
‘and predicted values of cumulative in-
fiitration were compaied to find out

the deviation. .
RESULTS AND DISCUSSION

Infiltration rate:

The :nf:ltratmn rates as znf[uancad
by hilage practices and initial maisture
contents for a period of 180 minutes
elapsed time -are presentad in Table 2

Details -of treatments -
Bulk: density
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Infiltration rate of 30.43 cm hour—'a
5 minutes ‘elapsed time was maximurn
when the initial moisture content wat
0.091 ecm®/ecm® in normal tillage plots.
This value of infiltration rate wat
reduced to 22.50 and 18.7 cm hours™'
in light compacted and control plots,
respectiwal\r The infiltration rate of
6.12 cm_ hour™"' after 180 minutes of
elapsed time at air -dry moisture
content, in the normal tillage treat-
ment was about 1.39 and 1.85 times
greatet than in light compaction and
untilled plots, respectively. The res-
ults showed the similar trends at 1/32
bar 5 bar and 15 bar moisture contents
under different 1illage practices. The
rate of infiltiation occuring on a par-
ticular soil type may be varied between
wide limits simply by changing tillage
practices or by repeating the water
application (Duley and Kelly, 1939).
Mistry and Chatterjee (1965) reported
that the rate of water intake was
forest soils (26 cm hr™ '), having maxi-
mum amount of organic matter and
also due to the lighter texture of soils
followed by other upland soils under

grassy vejetation (9-12 em hr™'),

containing fairly 8 good amount of
organic matter, Approximate steady
infiltration rate of 585 cm hour—' at
initial moisture content of 0.39cm’/em!
after 180 minutes elapsed time in
normal tillage plots showed a declined
trend (3 08 cm hour™ ') in light com-
paction and untilled plots (1.69 cm

hour™").

Infiltration rate of 1007 com
hour™ ' in normal tillage plots at mois-
ture content of 0.39 ecm?’jcm®, increas-
ed to 1.79, 2.24, 3.02 times, as the
initial moisture decreased to 0,24 cm?f



 DHINUE e,

cm™ 21 cmefems-and 0.09 cm’lcm’
moisture contents, respectively. Infil-
tration rate at 0.42 cm’/em’ moisture
content. in zero tillage plots at 5
minutes elapsed time was lowest to the
extent of 6.06 cm hour™ ' and it was
3.10 times more at air dry maisture
content . of 0.09 cm’/cm". Philip
(1957) showed. that at small time
intervals after infiltration begins. in
creasing the initial moisture content
reduces the infiltration rate but increa-

ses the velocity of the advancesof the:

wetting fropt. Approximate steady
infiltration rate of .6.12,cm hour™'
after 180 minutes of elapsed time-in

normal. tillage plots at.air dry moisture

content (M) , was greatest. with the
values of infiltration rate.of 5.85, 5.84
and 557 cm hour—?* at M, M end Ms
treatments, respectively. S:mllnr tren:
ds were observed in light enmpeettnn
and .untilled plots at different .initial
moisture. contents, . Joshi and Das
(1877) evaluated IhE effect -of mnt:ei
soil water content renged frnrn 0. l}2 to
0.08 cm*/cm! end bulk . dene:w ranged
from 1.5 to 1.6 g cm—* en in-
filtration in an, elluwai sandy loam
soil and pradicted on the beele of un-
saturated, flow theory of Fhlhp At
any pertleuler time withthe. increase

in bulk density or initial moisture, the

sorptivity decreased with a ennnnmﬁ»
tant  decrease in lnflitratlnn rete
Tledele (1851) observed that Inwer the
initial soil moisture enntent higher

the lnf:ltret:nn rate. In the Tirst few
hours of an infiltration run, antecedent
soil mosture: was the I‘ﬂEjDr fenterm
determining the initial .mfgltret]nn rate
of the soil. The longer the time of
water of application, the ITf.ins effect
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filtration- 13.43 cm:

at [WVol.. 0. . Noi.- 10,
antecedent soil-‘moistyre would >have
op infiltration rate,

Cumulative infi |t'r'%.»'tion 2

Influenee of ttllege treetmente em:i
initial mnlsture ennteme on’ eurnuTa-
tive infiltration as a function nf time
for a period of 180. minutes elapsed
time are preeented ln Table 3. The,‘eum-
u[ntWe mfl!treunne were greet]y |nﬂue~
nced due to mnnlfestatlnn nfenll I'.!h'fSI-
cal conditions on unnHed plnts by p!n-
ughing or light eempeetlnn The cumu-
lative infiltration of 6.41, cm after 25
mlnuies of elepsed time, eI air’ drv

1mmsture enntent_rh.ﬂ-} under plnnghed

plots was 1. 41 and 1.70 times. greeter
than ilght enrnpeeted plets and untilled
plots, respectively. Cumulative in-
j in: .zero . tillage
plots: increased t¢ - 16.95 and: 23.65
c¢m in light compaction and ploughed
plots, respectively. at air dry moisture
content (Ma)  after 180" ‘minutes:-of
elapsed time. -

" The cumulative infiltration values
of: 6:41,: 4,55 and .3:76. cm alter 25

minutes of elapsed time fornormial

tillage, light. compaction " and ' zero
tillage ' plots at air dry. initial ‘moisture
content; {Ma) -decreased te 3.11, 2.10
and 1.36 cm, respectively as initial
moisturé content ~ increased to M.
Similar trends. were:also observed in
respect -of cumulative infiltration in
relation to initial_moisture contents
after IBG minutes nf elapsed” time.

Fred:eted eumuletwe mnltratrnn -

Cumulatwe inflltrennn wes pres
dicted at air .dry moisture .content
(M,) and, under djtferent tillage;con-
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ditions: and Cﬂfﬂpared with observed cumulative infiltrations as a function
values. The. values of g, and bin  of time in a sandy loam soil.
Kostiakov equation under different til- '

lags !reatmems were worked out using REFERENCES

aquatlnn 1 and are. given as below: . BLAKE, J.R. 1965. "Bulk density”, chap
No. 30.in C.A. Black (Ed) Methods of

IT, = 0.3162 % + 0.61 ..,....2 Soil  Analysis. Acronomy Monograph No-
IT, = 0.5888 t*" + 0.83...... 3 9. Amer Soc. Agron Madison, Wis. U.S.As
112 = 0.36802 t*™ + 068 ......4 DULEY, FL and LL "KELLY. 1839, Effect
' - - of soll type, slcpe and surface condition:

The parametter 'a’ represents tha on in take of water Nebraska Univ, Agr

Expt Sta Bull No. 712 : 1.6,

JOSHI, R C. and DK, DAS. 1877, Study on
the effect of initial soil-water content and
bulk density on horizontal infiltration in @

amount of infiltration during the initial
time of interval and showed decreas-
ing trend with the increasing bulk den- .

sity. Normal tillage practices having - sandy loam soil. J. Indian Sor, Soll Sci 25°
bulk density 1.30 g cm™* exhibited 351-5Y,

0 5888 constant value of ‘a’ and MISTRY, P.C. ard B. N, CHATTERJEE. 1965
subsequently’ decreased to 0 3162 as Infiitration capacities of soils in Ranchi. J

Soil and Water Consv.india 12 ; 43-4F

MICHAEL, A. M, SHRI MOHAN and K. R’
SWAMIN = THAN, '972.  Design and
evaluation of imgation methods. LA.R.

the bulk density in zero tillage changed
to 0.42g cm™ s, A constant e indicates
infiltration- rate decrease with time

which depends upon changes in soil ‘Monograph Mo. 7 (New seres), 1-41
meoisture conditions. Average devia-  ‘PARR,J. F. and A, R. BERTRAND. 1960, Water
tion of '2.23 per cent from observed infiltration into soils. Adv. Agron 12°
values in normal tillage plots was 31136

higher than light compaction (1 61%) PHILIP, J. R 1957. The theory af infiltration :
and zero tiliage plots (1.02%,). The B, The influence of the initial moisture

constants “evaluated aft h i Comtant ol Sgl, 0% ; 82020,
aHer. ‘exlelgive TISDALE, A.L 1851, Antecedant soil moisture

sampling and observations can be - 44 s relation to infiltration, Australion J-
utilized for ‘estimating or pradmtrng . Agr. Research. 2: 342-48.

Table 1 Description of tillage {mam ‘plots) and initial moisture content (sub-plots)
' treatments of ‘the field experiment. .

Treatment symbol Treatment ahbreviation Treatments details
Main plot trestments (tillage)
To ) Zaro tillage . " Weeds were removed and beds wera prepared.
- | The bulk density was 1.42 g cm—3.

Ti Normal tillage Ploughitg with tractor drawn mould. board plough
. up to a depth of 20 cm followed by 2 harrowings
by animal drawn wodoeden ‘harow. Thae bulk
i density was 1.20 g cm—3,
Ty ‘Light compaction After the application of Ty, the =oil was compac-
ted uniformly by wooden harrow beam twice,
The bulk density was 137 g cm™H
Sub plot trestments (initial moisture contant)

Mo 0% Soil moisture was determined gravimetrically evary
My 30779 .- day and soii waler pressure was calibrated from
mt ;g 3-:;“1“ © moisture retention charactaristic.
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