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Abstract - A Study was attempted to assess itifdtration rate ofa tank irrigatedWellington watershed of
Tamilnadu, IndiaDifferent types of soil samples have been collected f86nfiocations spread uniformly over
study arean order to examine the infiltration rate of soils andritpact onthe oserall crop production process.
Double ring infiltrometemwas used to carry ¢the experimental studynfiltration rates were taken &to70
minutes of 10 minutesintervals. The assessment or determination of infiltration rate wescessedby
laboratory analysis of soil samples tbie particle size distribution. Thefiltration rates were well above the
recommended values for crop producti®his will help improve the structure and restore soil potentials. Apart
from these, suitability evaluation of land in order to effectively categorize soils on the basis pbtéeiial for
optimal use could as well be imperative.

Key Words: Double ring infiltrometers, Land us8pil type and texture, Steady state infiltration andace
irrigation.

l. INTRODUCTION

Precipitation, upon falling on the soil surface, wetfills depressions and penetrates into the soil. This
water replenishes the soil moisture deficiency with the excess moving downward by force of gravity through
seepages or percolation to builg the water table [3]The phenomenon of infiltration has beesriously
defined; it entails a process of water movement from surface soil into the ground. This water is said to have the
potentials of penetrating into the lower soil prof, [16]. Besides, it carries with it some amount ofriauits
[11], [2]. Infiltration is the term applied to the process of water entry into the soil. dteeof infiltration
determinesThe time at which superficial water appears on the soil surface. The amount of runoff that will form
over the sil surface during rainfall oriigation If the rate of infiltration is limiting, the entire water balance in
the root zone will be affectedhfiltration is the process by which water enters the soil. It separates water into
two major hydrologic componentssurface runoff and subsade recharge. The assessment of runoff risk has
assumed an increased importance because of concerns about the associated pollution hazards. Accurate
determination of infiltration rates is essential for reliable prediction of surface runoff. As envirohimpaet
assessments are concerned with {t@rq effects, it is essential that the infiltration data on which they are based
should be reasonably stable over decades. For planning purposes it is essential to know the stability of
infiltration data for the infiltration capacity of individual soils is adequate to cope with the anticipated
hydrologic loadsA high infiltration rate is generally desirable for plant growth and the environment. In some
cases, soils that have unrestricted water movement thrdwgh grofile can contribute to environmental
concerns if misapplied nutrients and chemicals reach groundwater and suafeceesources via subsurface
flow. In India also, very few studies have been reported that focused on infiltration based rainftosi
experiment[1], [17]. [12]- [14] have measured ruoff and sediment yield over a period daf®years from
micro-watersheds in Kumaun Himalaya under the natural rainfall conditions but studies based on simulated
rainfall are very rare in the coumtrA few studies had been carried out[b§], [9], [19], [20] for estimating the
infiltration rates in various basins in different parts of India using double ring infiltrometers.
Infiltration of water into the soil has important impact in the overaltfiaming of the variable land based
activities. It has significant tradeoffs for environmental sustainability, food security, biodiversity stability and
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susceptibility of soil to adverse environmental conditions. Twoofactan greatly underminevailability of

water for sustainable crops productieiz low water table and impervious layer. The former may be due to
excessive infiltration which is often a function of soil characteristic while the later may be largely due to clay
deposit that canazise crusting below the soil surfatidiltration of water into the soil has important impact in

the overall functioning of the variable larfidbased activities. It has significant tradeoffs for environmental
sustainability, food security, biodiversityasility and susceptibility of soil to adverse environmental conditions.
Two factors can greatly undermine availability of water for sustainable crops produictidow water table

and impervious layer. The former may be due to excessive infiltrationhwhioften a function of soil
characteristic while the later may be largely due to clay deposit that can cause crusting below the soil surface.
The study of infiltration rates come in handy in many hydrological problems such as runoff estimation, soil
moigure budgeting and in irrigation planninipfiltration has an important place in the hydrological cycle.
Detailed study of Infiltration process meets the following purposes.

0] Estimation of peak rates and volumes of runoff in planning of tams, culvertsidgds etc.,

(i) Estimation of surface runoff and overland flow.

(iii) Planning of watershed engineering

(iv) Estimation of groundwater recharge

(v) Assessment of soil moisture deficits and planning irrigation and drainage system etc.,
Il. METHODOLOGY

There are four commonly employed methods and instruments for the measurement of infiltration,
namely double infiltrometers; ponding; blocked recirculating infiltrometer; and a deduction of infiltration from
evaluation of the agince phase and the taihta [18]. The ring infiltrometer methods are usually applied in
Vellar River basin, while the other two are suitable for furrow irrigation. In a homogenodayenesoil, water
flows relatively uniformly in the vertical direction, with very little laterahohage. So, measurements done with
a single ring infiltrometer could be as accurate as that obtained from a double ring infiltrometer. The soils in the
Wellington reservoir area have developed as a result of annual deposition of different layers aftsetime
such multiple layered soils, significant lateral water flow is inevitable and hence, a double ring infiltrometer is
preferable. As shown ifFig.1).water in the outer ring moistens a large surrounding area, creating a buffer to
effectively minimizeany flow of water from the inner ring in a horizontal directidablel. Steady infiltration
rates for general soil texture gpmiin very deeply wetted sgi]
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Figl. Buffering the lateral flow below abouble ringinfiltrometer[18]

The Study Area

The study area considered is Wellington reservoir watershed which is located in the Tittakudi taluk
(Fig 2). It lies between the longitudes of 211 6 8 b6 1B and Ha0i2P8dE9 Dhe7Bresent
area occupies an aerial extent of 100 sg.km and the relief ranges from 62 m to 121 m above MSL. As of 2001
India CensusTittagudi had a population of 20,734. In thisitglagriculture area is 823.74 knThe study area
receives an average rainfall of 17100 mm with more than 80% of the rainfall received during the NE monsoon.
The minimum and maximum temperature ranges between 20°C and 34°C in the month of January and May
respectively. River Vellar flows in the southern part of the study area. Geomorphologically the area consists of
old flood plains, pediments, duricrust andljpeents covered by forest land [22Black soil is predominant soil
type in this area and main agaation of the area is agriculture. The groundwater level of the study area ranges
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from 2m to 8m bgl (below ground level). The Wellington Reservoir is located in Vellar Basin across a tributary
stream Periya Odai of Vellar River. The Reservoir was cortsiuduring 1913923 and irrigates an ayacut of
11,200 Hectare. It receives regulated supply diverted from Vellar River at Tholudur regulator and an additional
catchment area of 129 (Kmdf its own during North East Monsoon. Paddy, Sugarcane is the mrajos

grown in and around wellington ayacut.
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M. RESULTS AND DISCUSSIONS

The major soils that were identified from soil type maps are well sand, poor sand, poor clay and well
clay. (Fig. 36)shownin the infiltration rate curves for well sand, poor sand, poor clay and well clay soils,
respectively. The measured steady state infiltration rates for the selected soil types are presented in (Table 4)
and Steady state infiltration rates for the studdaalFig 8). The initial infiltration rates range from 8.46.8,
13.246.8, 7.2- 36 and 5.4 58.8 cm/hour (Fig. &) while steady state infiltration rates ranges of cultivated
land [10] 8.41 19.2, 13.2" 21, 7.2- 18 and 5.4 30 cm/hour, respectivelipr well sand, poor sand, poor clay
and well clay soils, respectively (Table 4). Generally, the lower the initial soil moisture content is, the higher the
initial soil infiltration rate will be [7]. This explains the high initial infiltration rates forth# soil types, since
the initial soil moisture was expected to be low due to dry soils in winter when the experiments were conducted.
The infiltration rate curves for the study area are exponential and asymptotic and are adequately described by
the exising infiltration models such as [5]. Infiltration is rapid through large continuous pores at the soil surface
and slows as pores become smaller. Stasale infiltration rates typically occur when soil is nearly saturated
and are listed for varying textlrclasses in (Table 1). These are average values and should not be generalized
for all soil types. Guideline of basic infiltration rates infiltration classification for various soil types discussed in
(Table 2) and according of [6] basic infiltration rata/hr, raings of infiltration rate for surface irrigation Table
3.
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STEADTSTATE INFILTRATION FOR GENERAL 20IL TEXTURE GROUPE [4]
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TABLE: 5 RATINGS OF INFILTRATIONS EATE FOR SURFACE IRRIGATION [6]
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TABLE 4: Measured Steady State Infiltration Rates Fgr Selected Soil Tvpes
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Figure 6 Infiltration rate curves for Well Clay
SOILS AND LANDUSE
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The study area is broadly classified into 7 soil types. They are sandyclagiaadhy, claysandyloam,
silt clay, sandloam, clay and sand. Té@l groups are shown ifFig.7). The main crops grown in the area are
paddy and sugarcane. The entire northern part is covered by agriculture especially more than two crop. The
broad landuse/cover distributiamthe wellindon reservoir is shown iFig.9).
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Fig: 7. Soil group map

Fig: 8. Infiltration rate of the study area

Fig: 9. Landuse/cover map of the Study area




