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Soil Smvey of the Amaravathy Reservoir Project
Ayacut Area, Coimbatore District. -

by
T. A, GOVINDA IYER, V. S. KRISHNAMURTHY & C. RAMADOSS
( Agricultural Research Institute, Coimbatore)

ntroduction : A scheme for ““ Post irrigation soil survey * in the
Amaravathy Reservoir Project ayacut area was ordered by the
Government of Madras in early -1959. Results of some preliminary
soil studies conducted | during the ﬁrat- year of the scheme are reported
and discussed in this paper.. : :

General Description of the Area: Location and Faxtent : The
ayacut area is 21,500 acres distributed equally between the taluks of
Udumalpet and Dharapuram in Coimbatore District. The main canal
runs on the contour and the irrigated areas lie between the canal and
the river., The irrigated area consists of 3,000 acres of sugarcane,
1,000 acres of paddy and 17,500 acres of dry crops such as cholam
and cumbu.

Physiography : The topography is slightly undulating and
rolling with a general fall in level towards the river. Several drainage
rivulets cut the ayacut area and flow in the valleys to the river.
These streams rise in floods during the rainy months.

Geology and Climate: The parent material of the soils of the
ayacut area has been derived from the gneisses of the archean age.
In Udumalpet taluk the geneiss is mostly feldspatic while in Dhara-
puram taluk it is hornblendic in character. The parent material in
Dharapuram taluk is calcareous in general. The area has an average
annual rainfall of about 20", the rains falling mostly in North East
mMonsoon season,

Agricultural history and statlistics: Cholam is the most
important crop in the area followed by ragi and groundnut: Paddy
and sugarcane are the most important wetland crops. The average
per acre yield of paddj' is about 2,500 1bs and that of sugarcane is
about 25 tons.

Drainage : The drainage in the ayacut area in general is only
moderate. The valleys in between the spurs are not efficiently
drained. Most of the wells in this area have the water table at
present risen up to the ground level. Before the introduction of
irrigation the water table was several feet below,
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Methods of soil survey: A base map of the Amaravathy wyacub.
area prepared to secale 1"=1 mile, showing the lmpurta.nt rnads,
villages, streams, canals ete. was used for the field work. The pro-
formas prescribed by the I. A. R. L. in the standard maﬁhﬂds of s0il
survey was used for the collection of agro-economic . clatﬂ, for the
villages in the ayacut area. The entire ayacut area consmt-s essen-’
tially of a series of sub-water sheds; each sub-water ghed: Was ﬁal:an
as o unib for soil examination, The areas were traversed on-foot
and soil profiles up to parent rock were examined according . to
topography, drainage conditions ete. for each unit or a series of two
or more units if they are too small. The soil horizons were exammed
for texture, structure, consistence, reaction etc. following the methods
described in the standard methods of soil survey. Soil samples irom
each horizon were also collected for detailed analysis in the
laboratory.

Morphological examination of soil profiles: Forty seven soil profiles
were examined representing the high and low level areas.. Some of |
the typical high and low level soil profiles in the two taluks are
described in tables appended.

Conclusions from the field studies: From the description of the
profiles and the hydrological and topographical features the following
important points emerge.

(a) The soils have developed on material derived from the
underlying gneissic rock. While in the upper aspects of the slope the
soils have been formed on the residium, in the lower aspects the soils
formed on the residium are underlain by deposits of alluvium either
originated in the upper slopes and brought down by eroding water or
formed elsewhere and deposited during floods in the rivulets that
occupy the valleys.

(b) The red earths (latosol) ocoupying the top and slopes of
the undulations are formed under conditions where there is a net
downward movement of water. These red earths may be divided
into two soil classes (1) the Udumalpet class and (2) the Dharapuram
class. In the former, granitic or feldspatic or feldspatic. gneiss and
in the latter hornblendic gneiss are the parent rocks.

(¢) The amount and depth of occurrence of kankar (Calcium
carbonate) differentiates the two classes. In" the Udumalpet class
(Prﬂﬁles 1, 45, 5, 16 and 19) nodular calcium carbonate is not
generally met with in the surface and subsoils. However due t-n__
limited rainfall (20”) causing concentration and deposition from the
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percolating watera, the deep layers containing mostly the fragments
of disintegrating rock at the bottom have nodular Calcium carbonate
also.  In the Dharapuram class kankar is met with even in the
surface and subsoils indicating the calcareous nature of the residium
from which they are formed (Profiles 25, 28, 32).

(d) The calcium taken up in solution and carried in subsoil
flow from the higher regions is precipitated as Calcium carbonate in
the profiles of the wvalleys. This precipitation is brought about
by the elevated soil pH cansed by the impeded drainage conditions
obtainable in the valleys. The. saline, alkaline and other hydro-
morphic soils that oceupy the valleys are only variants or phases of
the red earth above formed under the influence of drainage.

(e) Thus, climate and parent material remaining unchanged
in any given sub-water shed in the ayacut area, soil formation is
influenced mainly by topography. Under the influence of the
undulating landscape, a catenary sequence of soils ranging from
typical red earths (latosol) to their halomorphic and hydromorphiec
varients are recognisable in a traverse from the top of the spur to
to the bottom of the adjacent valley.

Laboratory examination of the soil samples: All fhe samples were
analysed for scil texture by international pipette mothod and
textural class was determined by the triangular method developed
by Prescott, Taylor and Marshall (1934). The results indicate that
the entire ayacut area soils at all the depths are generally of a light
texture (sandy to sandy loam) thus confirming the field observations.

The composition and concentration of fotal soluble salts were
determined for all the soil samples using a soil water ratio of 1:5.
The average values obfained for the typical profiles in the elevated
and low level areas in the two taluks are presented in table I.

It may be seen that (Vide table I) the higher level areas
particularly in Udumalpet taluk are only moderately drained
as is indicated by the figures for total soluble salts (0°27% and
0-18%). This concentration is not excessive considering the salts
resistence crops like cholam, cotton, ragi, tobacco ete. that are to be
raised in such areas. The quality of irrigation water both from wells
and canals in the area have also been found to be of good to moderate
quality and may be used to irrigate plants with good salt tolerance
(Govinda Iyer and Subramaniam 1960). The data for the low lying
areags reflect a different picture altogether. Although the fotal
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concentration of soluble salts is not so excessive there are toxic
amounts of carbonate ions indicating that the base exﬂhanga GOI:IJPIEX.
is abnormally saturated with sodium and the soil 'haﬂ all the
associnted physical and chemical abnormalities. However a gaﬂd
proportion of the total cations consists of bivalent - Ca plua Mg.

This is n vory valuable asset from the point of view of reclamation of
such areas. On mere dilution of the soil solution such as may occur
during irrigation and on improvement of external and internal
drainage, most of the absorbed sodium will be replaced by Ca'and Mg.

The soil will then be converted into a normal one. This i§ because
dilution inereases the replacing power of bivalent cations much more
rapidly than that of sodium (IKelly 1951 & 1948).

Irrigation Suitability of the Seil: An irrigation soil survey has
the object of arriving af an estimate of  the suitability of the
soils for irrigation. Bince irrigation efliciency is dependent upon the
soil characters such as depth, drainage, tilth, salinity etc. this type of
survey has to pay special attention to these soil factors in addition
to usual purpose for which soil surveys are undertnlmn such as
genetic, fertility, land use etc. Considerable changes in these soil
characters may take place as soon as the soil is subjected to irrigation
for agriculture and a proper appraisal of such changes should be made
before determining the probable response to irrigation on these soils.
It is therefore apparent that the * compilation”™ of the soil called
“irrigable value soil map * is the main object of irrigation soil survey.

To arrive at this, soil profile studies in the ficld are classified
into four grades as follows ( Dewam 1953 ):

1. An 8 depth of soil free from undesirable layers such'as
hard pan, dense clay or-coarse sand ete.

2. At least 4' of soil of grade (1) resting on 'solid containing
interfering layers or semi-permeable hard pan or clay, very open
sand etc.

3. At least 4' of goil of grade (1) resting on solid rock or other
impermeable formation, or 80" of soil of grade (1) resting on semi-
permeable or gravelly layers.

4. Shallow soils which do not conform to the above grading
such as less than 4' of soil on impermeable rock or less than 80" of
soil on semi impenetrable or markedly interfering layers.  This may
be called the permeability profile. Similarly, the soil is.classified
according to the average salt content of the profile.
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Grﬁdﬂ I: Includes profile showing an average salt content
_ ol less than 0°169%.

Grade IT: Av;;:ragﬂ salt content of 0156 — 0°35%.
Grade III: Average salt content from 0'35 to 0°55%.
Grade .IV: Average salt content of over 0'55%.

These two factors are combined to deduce the final irrigable
values thus:—

Praofile Salt - Irrigability
I I I
1L - I
I II} H
II 1T
11T I ITI
I ITT
OIHEE . e nirscesimmnivrrannasnsieessonprssnoninis sivasroe v

Based on the above criteria tentative average irrigable values
for the soil classes and their variants in the Amaravathy ayacut area,
may be assigned as shown in Table L.

Conclusions : It will be observed from the above that in general
the soils of the Amaravathi ayacut area are only I1I rate in point
of its suitability for irrigation. This is based of course on the
information gathered so far. Such a low rathing has been caused
chiefly bythe improper soil depth and or drainage of the soils of
the area.

According to the cropping programme for the ayacut area,
most of the higher level areas lying adjacent to the canal are to be
grown to dry erops requiring only light irrigation. But in actual
practice paddy is being cultivated in many such areas. There is
also extensive seepage from the cannal and laterals because of the
general light textured nature of the soils in the arca. This has
further aggravated the drainage problem in the wvalleys. It was
noticed that in some valleys tobacco was growing well before, but
does not come up so well now and has given place to paddy which
crop also has only stunted growth due to the high water table. In
order to avoid this difficulty the canal should be lined at least in
portions where there is too much seepage, and o strict adherance o
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the cropping programme should be insisted upon. A general 1mpr0ve-
ment in the existing drainage system and its ma.mtenance m good
repair are also of paramount importance for the permanence of irriga-
ted agriculture in the tract,

Summary: Results of prelimanary soil studies in the irrigation
soil survoy of the Amaravathi ayacut area are reported and discussed.
The soils have been divided into ftwo -soil classes Udumalpet and
Dharapuram. Tentative irrigability values have been a.ss:gned to the
soil classes and their halomorphic phases. A general 1mprovement m
the drainge system is recommended for maximum response to irriga-
tion in the tract.

Acknowledgment : The authors are greatly indebted to.Sri John
Durairaj, Reader in Soil Science and to Sri T. A. Ananthanarayanan,
Assoc. Prof. of Soil Science for their guidance and suggestions in the
conduct of the work and preparation of this paper.
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