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REPORT
ON THE

PRELIMINARY SOIL SURVEY OF THE AREA TO BE COVMANDED
BY THE HIRAKUD CANAL SYSIEM

B
pr. R. Cy Hoon, M.Se. Ph.
HIRAKUD RES?ARCH STATION, HIRAKUD (ORISSA)

1. INTRODUCTORY.
The Canal System taking off from the Hirakud

Reservoir would confer benefits of perennial_irrigation

to the land in the Sambalpur district of Orissa. One of "
the series of preliminary investigations envisaged in
connection with the Hirakud Dam Project related to
carrying out a soil survey of the area to be commanded by
the proposed Canal System with a view to assess its agrif
irrigational potentialities. A soil survey of a restricted
scale was carried out earlier fo locaté suitable areas

for the rehabilitation of population expected to be
displaced from the reservoir area and reported(l).

_ That prellminary soil survey of the area and, later,
the laboratory examlnatlon of soil samples, collected durlng
the field work in connection with that survey, were
undertaken by the Soil Survey Section of the Hirakud
Research Station undeg the auspices of the Chief Engineer,
Hiraekud Dam Project. The present report describes the
salient soil and agronomic features of that area brought
out as the result of the field and laboratory work. -

2. GEOGRAPHICAL AND GEOLOGICAL FEATURES.

The area, covered by the present survey, lies
roughly between N. Latitudes 20°-50" and 21°~50" (i.es from
Barapahar in the north to the Ong river on the south) and
E. Longitudes 83° and 84°-15'. The major portion of the
area is lgcated on the right side of the Mahanadi river.
The mean annual rainfall is about 54 inches, the ma jor

part of it coming during monsoon monthi i.e. mid-June to
jggég;gg Ry $a€ hr1 K.N.Talwar,B.Sc. (Agri) & Tarasingh Sidhu,M.Se. (Agri) f
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October. The winter is not severe while the summer is
dry and hot. |
The geolOgical formatlon dates back to the

‘Arohean period. The rock formations comprlse mainly of
'gneiss, granlte, shale etc. Qnartz and feldspar are
the main constltuents of those rocks, feldspar cau81ng
lthe varlations in thelr colours. Rock outcrops are met
with here and there in the area. -

3. TOPOGRAPHY.
The area has a rolling land terrain. While the land

at higher elevation is either covered w1th scrub jungle
or trees of poor timber value or serves as graz1ng
ground for cattle of nearby v111ages, the flatter land
at the relatlvely lower elevation is terraced and
cultivated for paddy mostly. The area is interspersed
with surface drainage which merges to form small
rivulets, nallahs, etc. which flow ultlmately into
the Mahanadi river.

~ The prevalént mode of classification of
agricultural lend’ 1n the Sambalpur district into four
main types, i.e, At ( hlgh land ), Mal (1and at/lower
level than At), Berna (intermediate or along slope)
and‘ggggl (low-lying valley land) is based mainly on its
location with respect to watershed, The Berna and Behal

lands, situated as they are‘at'a lower level,are enrichec
by soil fines, hnmus; ete. flowing along the surface
runoff from the land at higher level.
4. FIELD VORK. -

The area was roughly divided into 219 grid
squares, each of ebout 3800 acres eerving as a unit
for field work, The peculiar‘rolling characteristic of
land of the area had to be taken into account for
carrying out its soil survey. Therefore, to ensure

that all or the predominant classes of land included in
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any one grid square receivsd representation in the course
of soil sampling, three auger bores were made to apprepriate
depths in each'square at sites representative of At or
Mal, Berna and Bahal lands. Soil samples were collected
from each auger bore at every six-inch depth of the ‘top
foot and subsequently at each one foot depth to the

| full depth of the bore. Although soil sampllng was dLu;iP
attempted to a depth ranging to a‘maxlmum_of about ten
feet but; on the average, the depth samplgd ranged to

3-4 feet as penetration by auger to;greafer depth was
interrupted due either to the presence of gravel,

moorum, disintegrated rock stratum ar the subsoil water.
' In all about 2529 soil samples were collected from all
those grid squares,

Besides collecting 5011 samples, field notes
pertaining to land terrain, soil texture as determined
in the field, presence or otherwise of organic matter,
hard pan; etc., crops grown and types of natural
or planted flora were recorded as far as possible.

A few samples of subsoil water were also collected
for laboratory analys1s.
5e LABORATORY TESTING OF SOIL SAMPLES.
All the soil semples were analysed for their

mechanical composition and,except for a'few,for total -
soluble salt content and pH. Sets of selected énd
representative soil samples were ahaljsed for their
respective contents of main exchangeable bases, base
exchange capacity, calcium carbonate and manurial
constituents. The samples of subsoil water were analysed
" for their main chemical constituents. The results of
vapious analysis of soils and water sampleé are
presented in Tables dutoc5) (Taile 1 to 5).
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6+ PREDOMINANT SOIL FEATURES OF THE AREA.

The soil of the area is generally brownish or
reddish as characterize semi-humid tract and is derived
mainly from metamorphic gneiss or schistic parent rock
and at a few lacalities from decomposing shale, The
"~ soil profile, in general, comprisés of the top soil

overlying a stratum of compact gravelly outwash material

(locally termed moorum), the latter overlying weathered
rock stratum and finally parent r&pk in that order with
depth. At some locations, the top ;oil overlies decomposing
shale, the latter stratum beboming‘less and less weathered
with increasing depth. The main variations along the
profile consist of differences in thickness of those

strata and the extent and degree of weathering of

parent rock stratum,

The land situated at relatively lower level is
normally enriched by soil fines, humus, etc. transported
along with the surface rﬁnoff_during the rainy season
from that at higher level, That naturally contributes
a certain amount of dark-greyish colour and heaviness
to the surface soil of land in the valley as compared
to the soil of land at higher level,

(a) Depth of top soil.~ The.top soil stratum -

varies in thickness from a few inches to a few feet and,

from the point of view of utilization for agricultural
purposes, is the most important. A classification of the
area surveyed, on the basis of the effective depth of
the top so0il of land at different elevations, has been

" presented diagrammatically in Figs. 1, 2 and 3, A

tentative classification of the At and Mal, Berna and

Bahal lands in the area on the basis of the depth of
top so0il is presented below 3
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Division of area represented by‘

: 1
Depth of top soi sampling sites (percent

At & Mal Berna Bahal
0 to 1 £t. 14.2 13.9 9,6
1 tg % £te 5245 6445 50,0
more than - 33.3 21.6 40.4

3 ft.

It is. seen from the above that, firstly, only about
10 - 15 percent of each land tybe has a top s0il below

" one foot in thickness; secondly, the land along the

So1l texture

sldpe (Berna) has a relatively shallower top soil than
land falling under any of the other three categories and,
thirdly, a greater portion of the low-lying valley land
(Bahal) has a deeper soil cruste

(v) Soil Pexture, =

enalysis of the soil samples are given in Table 1. It

The results of mechanlcal

is seen from those results that the sand content, rangingnt:
£rom:50.t6: 80! percerit,sconstitutes theamain fraction

of soils of the area. Nexf'in order is the clay fragtion
.ranging_from.101t0~35 peraent, although there are samples
with clsy'cdhtenf'as~low as 5 percent and as high as

45 percsnt. The silt constitutes the least prominent
fraction in those soils ranging from 5 to 25 percents

. An effort has been made to bring out the
variation in soil texture of the top two feet of the
soil profile and classify the land on that basis as

shown below

Classification of the area represented by sampll
" sites on textural basis of tog 2 feet. J sampling

'%gp& Mglld IfZéL T ferna 3

. - - op  6-12 12-24 Top 6-12 12-24

6-ins ine. ine G-En. in. Ne 6-¥n. i%. %n.

Sand 0 21,0 6.4 4.2 143 9.7 746 6.3 6.3 8,0

%gg%y&lgam 55.7 42,0 22,2 53,5 387.5 27.6 49,5 40.5 82.4
ML Toan 15.5 38.8 49.2 28,4 84,2 37.8 2.4 30,0 32,5

oam sandy :
uwsaw 7.8 12,8 24,4 7.8 18.6 27,0 17.8 23,2 27.1

———
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- It is shown that 3 ,

(1) the soil, particularly of the top few inches,
is light. For inétance,'the soil is sandy to sandy loam
in the top six inches of about 77, 70 and 56 percent of
sach of the At and Mal, ‘Berna and Bahal types of land

_respectively. Bahal land has comparatively heavier soil
at the top than other types of land¢ ,

(i1) Soil tends to become heavxer with depth
along profile in all types. of lande

The heaviness, or otherwise, of lowalying land at
any sampling site depends, amongst other contrlbutory
factors, on the locatlon, slope, etc. with respect to land
at higher elevation. While a portion of soil fines,
colloidal mattef,‘etq, carried along the runoff may get
deposited on terraced land at iower level another portion
may be carried down along with percolating water and
get dep081ted along ths profile. )

f A classificatlon of the area reppesented by the

sampllng sites on the basis of the change in the heav1ness

of soil along the profile depth is given below :

Textural variation Classification of the area
of soil with depth represented by sampling sites
~along profile - (percent

. ' At & Mal Berna Bahal
becomes heavier 85,7  56.6 28,8
becomes lighter 7.8 . 946 - 23.1
more or less uniform 17.8 - 24.4 29.8
irregular 9.1 D42 18.3

The occurrance of soil profile getting heavier

with depth in a major portion of the At, Mal and Berna

types of land shows that only a few inches of soil at

the top is effected by erosion dus to surface runoff,

The fact that low-lying land (Bahal) does not become

heavy with depth to the same extent as land at higher lsvel
may be attributed to the fact that this process of
tranpportation of soil fines and the accumulation of the
latter on land at lower level have continued through agese
Ever since the low-lying land was put under cultivation
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the soil erosion of,that land had been reduced and °
accumulation of soil fines had beén on the increase.
It standsto reason,therefore, that when the land até
higher level would be put under intensive cultivation
the erosion from thgm would,likewise, be reduced

~ considerably,

Soils, lighter at the surface and heavier below,
with good drainage conditions are in fact ideal for
égriculture as they‘ensﬁre good tilth and moistufe holding
capacity and low evaporation losses. The textural
characteristics of soil of the Hirakud area combined
with good drainability should prdve very advanfageous
when the perennial irrigation facilitles are made |
availables | )

o Unweathered particles in the form of gravel and .
roorum are present in varying degreeé_in all types of
- s0il of the ﬁrea; It was considered of interest to
determine the percentage ﬁrcportlun of such fraction
in g0il, An a£témpf'to clasgsify the area on the basis
of.ﬁhe percentage content of gravel, etc. in the top 6'
inches of soil is presented below :

Range of perceht Classification of the area represented
gravel content by sampling sites (percent)

AU & Mal ~—  Berna Bahal
0-5 ‘ 75.0 47.4 , 57.2.
5=10 0.4 . 28,4 2049
10-20 9.9 16.6 15,9
above 20 567 7.6 640

It is seen from the above table that the ma jor
portion of lend has a gravel content of less than 10
percent.and a much smaller portion; in comparison,
has gravel content of over 20 percént. The gravell
fraction thus is not going to present any problem during
future agricultural planning, |

(¢) pH and Total Soluble Salt Bontent of Soilse =
Next to soil texture, the pH and soluble salt content
of goils are important from the point of view of soil
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productivity. The results of those goil characteristics
for the samples analysed are given in Téble 1. It is seen
that the pH value éf soils ranges from about 6.5 to
845 1.6 the soils do not manifest any marked acidity
or alkalinity. Likewise, the total soluble salt oontent
of soils is insignificant and there is no sample with
" salt content exceeding the safe limit of 0,2 percenta
As such, any ohaﬁog of selinisation and/or alkalisation -
of land as the result of moisture movement in soil
with application of_irrigafion water as has been
experisncédin certain canal‘irrigéﬁedvaréas in semi-arid
parts of the country, seems ruled oute |

-(d) Exchangeable Bases and Base Exchange Capacity
Of 201l8e = The phenomenon of base exchange

is a very importent aspect of soils and-a‘knoWlédge of
the exchengeable bases and base exchange capacity of
soils is veri necessary to assess the‘eitéht éf'amelioration
or deterioraiicn sxpected of soils as the result of .
agronbmic, irrigational and manurial practices expected
during land development, On account of tiw large number f
of soil samples and the complicated and .extensive tests
reqﬁired to-dbtain the necessary information regarding .
base.éxchange characteri stics of soils, about 5 percent
of selected samples representing all types of soils were
tested for the exchangeable base content and base exchange
capacity. The results of analyses are given in Table 2,
It is brought out that s R |
(1) Calcium is the predominant base in the exchange.
cambvelanto ang Inoressec sensomily sty TLL-
along the profile,
(11) The content of mcaovalsnt pases (Na+K) ranges

generally from 1 to 4 milli-equival
of magne{ium is still 1°w3;.GQu1va gnts and that

(ii1) The basge eichan e capa |
s cit
g;lli-ﬁquivzéen%s althoug 32?52: £§o%b%oa§°522nd
as gh as milli-equivalents have been obtained «

tase exch :
with depth algggepgggaclty tends to increase

on account of the
heavier from top downwards,
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(e) Calcium Carbonate Content of Soils. = About

130 soil samples representing the various types were
analysed for their calcium carbonate content. Although
in certain iocations, particularly the soil overlying
.shaly substratum, the so0il has a fair percentage of
lime concretions, kankar nodules, etc., yet,on the
whole, it is non-calcareous generally,

(f) Manurial Status of Soils.- The agricultural

‘development of land end the intensive cropping,
expected with the advent of canal irripgation, shall
necessarily involve maintenance of proper soil
fertility level by frequent recoupment of manurial status
of scil by administering some types of fertilizers,
farmyard manure, green manure etc, It was, therefore,
important to investigate the present manurial status
of soil of the areas | o

It had not been possible to examine all the soil
samples for the purpose. Abouk 5 psrcent soil samples,
represenfative of the conditions pertaining to the area, '
have bzen analysed for their nitrogeh; phosphorus and
potash contents, the results of the NPK status of soils
are presented in Table 2. It is shown that & -

(1) The soils are distinctly deficient in their
nitrogen content; the latter ranges from 0.02 to 0,08
percent as against a little over 0,2 percent in normal
fertile soil. There is, however, a tendency for the
nitrbgen content to increase slightly from the land
at higher level to the low-lying Bahal land. That
may be attributable to relatively better manuring
of the latter type of land to'iﬁﬁfsve the yield of the
kharif crop. The nltrogen content also tends to decrease
from surface downwards along the profile,

(1) The soils are also deficieht in their
phosphorus content; the latter ranges from 0.02 t0.0,07 v
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percent as against 0,15 percent in the normal fertile soils, .
Although the phosphorus content also teﬁds to decrease
from surface downwards along the profilé but, unlike
nitrogen, it does not manifest any marked difference in
"its content in different types of land.,
| (1ii) 'nlike phosphorus and nitrogen contents, the

content of potassiuﬁ_of s0ils ranges between 0,25 and
0.45 percent (average 0.3 percent) and compares well
with 0,34 percent in the qﬁse of normal fertile soilse
Although, like phosphorus content, there is no
appreciable difference between soils representing the
various types of land bbt,unlike nitrogen and
phosphorus, the potassium content of soils increases from
surface downwards salong the profile,

The soils are deficient in their manurial status
particularly with respect to nitrogen and phosphorus \
end need recoupment and ﬁaintenance at the proper level
to ensure Taximum crop yield. At present farmyard manure
and bupnt ash are employed by the cultivatpré but their
use is limited on account ofArestricted’sﬁﬁfly; The use
of fertilizers shall have to be made and their propér
dosage and time of application worked out'by field
manurial experiments. Those shall have to be supplemented
with_organic matter and green manuring shall have to be
resorted to. It would therefore be assential to include
& green manure crop in.the cropping pattern when controlled
irrigation suppltes becoﬁe available,
7¢ DYPES OF STORAGE TANKS.

Tanks ex1st in large number in the Sambalpur
‘district. Those/af three types knovin as 'Munda} 'Kanta'
and 'Bandh'. The }Mundas are tanks which require small
amount of di-ping, the ralﬁ water flows in from three
sides from 'At! land_and the water is held up on the
fourth side by an earthen embankment, A sufficiently
big-siged Munda is known as 'Kanta' and the former i-
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is situated generally at relatively higher le¥el than
the latter. Tanks at low level dug up and with earth
dumped on all four sides to raise the depth of water’ip
them are known as Bandhs. They are usually dug up to the
sub-soil water level,

The 'Mundas' contain a very small quantity of water
which ﬁsually dries up by December or January. 'Kentas'
generally dry up by April or May but there are some which .
store enough water to last even longer. 'Bandhs'seldom
dry up during the year as the water in them is derived
not only from rain in its catchment area but also from
stb-soil water including water flowing in by seepage from
'Kgg&gg' o Whereas the 'Mundas' are génerally privateiy
owned 'Kantas! may either be privately-owned or sponsored
by Government.e

Limited. use of tanks for irrigation.~ The water

fréﬁ 'Bandhs' is mostly used for domestic and potable
purpose and seldom for irrigation and they are built
mostl&"out of philanthropic motive and at places along

the roadside or village to be convenient for use by people,
The tanks which are used for limited irrigation purposes |
are 'Mundas' and 'Kgntas'. The water from those tanks is
used for irrigation of paddy in 'Bahal'lands lying below
the level of those tanks when the erop is failing due

to low or irregular distribution of rainfall and such

area is generally entered as irripated area with the

civil patwaris, The cutting of the embankment of a

'Kanta' and irrigation of paddy in emergency requires the
permission of the representative of the Revenue Department.,
Irrigation on a very limited scale is done from these
tanks for purposes of rebi cropping in 'Bahal'lands for

the following reasons

(a) Water in 'Kantas' except for some big-sized one
- 8
enerally dries up by Kpril or May. %s'the water
8 used by villagers for domestic purposes, SO
if the guantlty of water depletes quickly, the
opulation is forced to take dirty water and thus
ecome liable to the attack of various diseases.,
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(b) Very little water can actually be spared\for
irrigation during rabi. If, however,| some
is_actually allocaled for any

~and to be irrigated b

land
rabi cultivation
a 'Kanta™, it\has {

either to be protecte b{ a mud wallor A\
hedging built round the field from stray &f

catfle, The

fr
being generally

" the villagers who are generally T .
the minimum area under cropping urln% rabis

(c)

during kharif.

ovision of such a protegtion
expensive and trouble

e, 3
oor put \

The agricultural practice at present
mainly confined to the

s o
cultivation of?paddyk
‘ i

‘An attempt was made to collect some datal'rqm

the various villages in connection with the extent of

irrigation from such tanks. Some of the figuresjare

~ reproduced below in tabular form -

|

_ o
Serial Name of village, Location Bahal . ‘Actual aread Total
Na, - ~of tank land - being irri- | cultivated
- with - irrigable gated during) area in
approxi- from tank rabi. - the '
.- mate - (aoproxe - : village
" storage in acres) approx,
o gapac1t¥ e : in acres
o in cu.ft, -[
i & 3 4 5 6
1 Gurdarpali 1sNearer = 60 3 acres of |, 1600
o o - the village sugarcane b
1974375+ lifte
1316250 ' ‘
. 2¢Away from 200 nil
"~ the village
975000
it
2 Pehandi " 1.Nearer the 44 1 acre under 1203
village . | wheat and :
1500080* brinjals
. J00000%e . - oy Lifte
2eAway from 118 nil
- the village = -
1734000
. , 13872004 ,
3 Bijapur - 1,Nearer the 226 = = 25-30 acrels 1490
‘ village - of wheat, |
12600000 sugarcane &
10080000+ vegetables by \lift.
 2¢Away from 20 nil |
the village
- £134000%
GBUZT0 ¢
4 Rengalipali 1,4384800+ 100-120 1-2 acre 1500
' 3652000k under sugarcane

by lifts

(table 07 tinuwedeeees .
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_ table continwed from previous page ..

1 2 ; 3 4 : - 5 : 6 '
5 5ilat 1, Nearer the : ‘ o o ‘a\ ‘
i A N
1069202 50U  2-3 aores under 2250
2e Neurer the} - sugaicgge agd o t
T52a580x e

2080800 ' )7,

roximate total capacity of the tank,
L Inglcates the approximate quantity of water in the tank

in the first week of February.

It is illustrated from the abo#e Table that e
very insignificant portion of the total cultivablé land
is actually being benefited by irrigation from thé
tanks for rabi cropping in the'Sambalpur distric€ and |
at present the district can be designated as a oﬂe-crop
area, paddy being cropped during kharlf. The cropplng
dnrlng rabi is restricted to a few piatches in clbse
proximity to tanks normally storing rain-water for
dome'stic and limited irrigation purposes. Sugarcane is
grown at a spot convenient from the p01nt of view of
water supply from close-by tenk and represents‘the
cooperative effort of the unit of habitation. 1n that
locality, Although wheat is not being frown oq<any
extensive scale but trials by individual effor% in
some villages have afforded fairly encouraglng results
and more and more people are getting induced to grow
wheat on 'Mal! land after harvesting kharif paddy. Other
Crops grown on llmited scale are pulses, 011seeds, etes
The kharif paddy is entlrely rain-fed. August'and |
September are considered as critical months Jnd a lack

»0of rain or its. delay is liable to do great damage.
Besides paddy, other crops such as cereals, /sugarcane,
cotton, tobacco, wheat, fodder crops, etc, have great
possibilities of belng grown in the area wﬂen controlled

irrigation supply becomes availa ble,
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8 SUB-SOIL WATER.
| (a) Quality.- The samples of water, collected

from some of the wells in the area, were analysed for

their diesolved solids contents gnd'main chemical
constituents to assess their quality. The results of .
analyses are given iﬁ Table 3+ It is shom that all the wate:
éamples have low dissolved solids, the predominant
constituents are calcium, bicarbonates and chlorides,

the sulphates end carbonates being very low in comparisons
th stands to reason, therefore, that the soil strata

at lower depths are not salt bearing and further
corroborates the\earlier cbnclusion that there is little
possibility of increased salinisation br‘alkalisation

of soil at a later stége as the result of fluctuation of
~water-table and.capillarity effect. ‘

" (b) Flictuation of Watsr-tables- The majority of

canal and tube well irrigation projects in India have
been confined in the fast to its arid and semi-arid tracts
mostly, The general rise of sub-soil‘watef-table and/or
the appsarance of salts in the top sbiliand even at soil
surface observed in thoﬁe‘areas have been‘considered
as inevitable results of the introduction‘of irrigation,
The rise of water-table and the salt efflorescénce have
moreover, been assumed to be associated phenomena, the
former being regarded as the cause of.the latter. However,
systematic investigations in those 1rr1gated areas have
shown that factors such as the 1ntensity of irrigation
and rainfall and the presence of salts initially in the
- 80il crust and not the sub-soil water contributed
essentlally to the development of salinity in soil to a
degree harmful for economic crop cultivation,

The prevailing sub;ééil water-table conditions in
any area are effected by such factors as rainfall, nature

of surface drainage and soil characteristics, Some of



_Table 3
Staténlent showing the results of Chemical Analysis

of well-water samples from Hirakud,

Bore 8' Village ﬁ'pn 3co:i&.ic-ﬁ‘ " Parts fer 100000

No. 1§ 0 1 tivity b'7.5. § Ca.l Cogf 1ico; § CL. § So,

L BAW BAND 7.0 200 126 2.2 M1 1342 1.8 W8
LS SARANDA 7090 140 32 5.9 " 238 5.8 .3
46  ATTABIRA 8,00 340 a0 2.0 " 976 64 1.0
82  RENGALI PALT 7,40 180 15.6 . 3.5 " 1312 .6 .5

50 BARGARH =~ 7,50 120, 9L Ol " 7.3251.6 3.6
88 SOIELA ,  8.10 . 200 13.6 .2.0 " 10,98 1.0 - 1.0
158 GESS  7.80 , LLO 30,0 . 61 " 26,24 L0 1.9
123 MALGHATMUNDA 9470 240 25.2 . 3.7 " 10.9_8' 2,0 1.2
86  NAOGAON 8,00 300 ,29.2 24 " 12,20 LJdi . 3.6
62  BIPALI 7090 600 L6 3.7 " 12,20 118 L.6

6  EATHRALA 7,00 140 192 16 " 976 L2 .
€3 GENDRR 680 750 ka2 7,3, " 18,30 180 23
132 BARPALT 740 240 184 14 " 1302 24 .6
182  DONGRL PALL' 7.;90 L50  3L.8 5.3 " 316 2.0 5
-  DELEGLAI 6,90  L9o 3 2.8 " 12,20 L3 2.

257  SASON o 7.20 850 56,0 110.0 " 36,60 11.3 L6
- PARKANFUR 7.30 260 1846 2.8 " 14,60 1 6
228  LAPANGA 7.5.0 '860 ;67.8 " 76 " 30,50 8.5 5
167 ENGLI 7,70 170 13.0 1.8 " 9.0 14 1.3
- BHATL.\ | 7.@0' 130 '1!;.0 :1.6 " 3.60 14 1.3

"wh S
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the latter factors are expected to change directly or
indlrectly with the development of the area following the
}H%ﬁglu% lerlgatlon. That points to the importance of a
proper understanding of the. water-table conditions
prevailing in the area at the present stage in order to
v1suallze/t§: :g:%gtsggsg22:%t1§glgatlon. The study of the
extent of fluctuation of water-table in the area was
therefore made. For that purpose 39 wells lying'along
six arbitrary lines in east-west diresction, i.es,

#cross the direction of the drainage channels were
selected for obgervation of water~table once each month
and those observations were taken over a period of :
two years. The results of that work had been reported.
earlieer). The salient features qf that study are
recorded here. B | :

The depth of water-table below natural surface
has been recorded in Table 4, The mean average depths
of water-table along each of the six lines during the
year ere plotted in’ Fig. 4. It is seen that :

(i) The water-table fluctuates widely durlng the
year i.es it rises near to the natural surface during
Avgust-September in rainy season bﬁtuxxﬁnxxx recedes to
lower depths in the drier part of the year standing lowest

nning monsoon
just before thelﬁmvvnt of the/rains. The range of water~
table fluctuation is qu1§e wide varying from 10 to 25.
feet although figures as high as 39 and as low as 7 have
also been recordeds | .

(i) The drop of water-table in the é;ea_during the

'post-monsoon period is quicker during the period October
to December due tc undulating terrain, the locQtion of
observational wells which are confined to higher land, the
efficiency of surface drainage etc. The water from land
.at higher level and slope tends to drain out at a quicker
rate and once an equilibrium is established with the

water table of low-lying land further drop takes place at



Table 4 (part 4)
| Mﬁww—____ﬂ Table bel OW‘M%
e T T O T Ft dod Folautre, fot oo Lo vt
I 1, Bhatt 4 0 2 6 511 11 5 19 9 21 5 93 g 28 1 24 6 24 3 925 4 5 9
2. Kharnunda - - - 131 16 4 18 4 m - 2l 10 23 0 24 9 =25 6 -
3. silat - 50 511 100 11 9 136 14 4 1s 4 16 1 17 2 - -
II 4, Dumirpali 2 8 8 811 190 A I 2210 2; 9 5 o 27 3 - - -
.5, Sohela 2 10 3 7 & 11 23 o 2 9 32 8 33 5 34 o9 3743711425435_5
6, Nuagoon 0 11 1 1 2 5 6 6 9 2 10 11 12 3 13 2 14 8 16 6 19 o 179 |
7. Buipall > 7 &7 105 150 16 4 17 8 18 5 s 10 o3 11 24 0 24 10 2310 |
. 8. Gobindpur 33 35 411 82 g g o g 9 9 11 1 12 3 13 1 14 2 sg¢ |
9, Pathrala e 9 8 1 1 121 13 7 169 16 10 18 9 19 4 22 6 oa 0 221 |
10, Bargarh #1077 M2 180 22 2 2610 m 8 2 11 3:0 a o 9 30 6 3010
11. Barhagula 9 9 5100 70 102 12 5 15 0 16 5 17 2 181 19 0 10 111811
12.Rengalpall 16 1 =~ 7 6 8 7 14 11 18 7 22 8 o3 25 6 5 27 6 2 6 250
13, Attabira 15 1 6 7 9 5 15 6 17 11 19 2 19 10 2 3 o & 21 10 23 3 19 8
14, Suranda 311 211 3 6 58 6 5 75 7 10 8 11 o 31011 6 15 11 138
' 15. Gurbhaga 211 138 141 17 7 19 8§ 22 5 23 =& 45 7 27 1 28 6 2 6 20
16, Babuband 73 32 611 120 14 0 16 1 17 & 18 4 19 1 20 1 22 1016 §
III 17, Ghess 9 3 510 81 9 3 96 11 1 1210 16 0 23 1 25 3 1 10
| 18. Bljipur - 3 S 9 9 5 11 2 12 6 13 o 14 § 15 3 15 11 20 31 - |
19, Barpali #1193 121 14 10 16 31 18 3 2 4 21 2 .32 6 o 4 25 3 268
X. Burgaon - - 3 7 8 2 2 10 9 12 0 13 0 13 1014 9 15 5 -
“t. Malehhimunda 2 .7 2 7 40 115 18 8 10 25 7 18 o 1 4 270 21 1 245
IV 22, Dungripali 8 2 5 6 6 1 © 2 11 o0 12 11 14 10 16 2 17 3 . - -
23, Rampur 1 9 g8 8 8 8 18 1 18 0 16 7 18 0 19 3 20 1124 3 2 1 .
24, Binka - 4 9 6 8 12 10 15 2 17 1 18 10 21 4 21 3 22 1 22 1o -
V 25, Thelkolai 2 10 511 8 4 10 2 11 o 11 11 12 10 13 8 14 7 15 § 16 7 11 2
26, Lapanga 6 4 1011 13 6 16 11 1o 2 2. 6 23 4 23 9 26 9 - - 182
27. Rengall 1 0 36 4 117 12 5 14 6 11 11 18 8 23 9 25 9 26 3 18 &
28, SaSom 3 9 36 39 6 7 8 6'10 11 13 9 16 1 18 3 o 4 21 4 13 ¢
VI 29, Parmanpur 132  1p9 1010 12 7 13 5§ 14 11 16 7 17 o 19 1 M 2 25 5 230
T a0, Sindarpank 5 3 6 0 110 9 10 11 4 13 4 15 7 16 4 19 4 18 7 23 1113 10
31; Nuk shapalil 4 5 3 2 4 10 10 1 14 0 14 o9 417 0 16 9 e2 7 21 & 23 8 16 1o
32, Goluban 4 5 3 3 4 3 8 8§ .10 8 13 2 15 2 16 6 - - ';-'s -
33, Sahaspur 7 10 7 2 8 & 11 10 13 2 14 9 16 4 - - - - -
34, Dhama 3 6 5 7 o 6 124 13 8 156 18 4 19 3 21 8 44 7 97 4 975
35, Larasara 02 22 2 2211 24 1 263 28 5 30 4 32 1035 3 35 5 .
36. Uranda 61 151 19 3 21 7 22 3 24 10 27 0 24 2 26 5 v s -
37 N%Epura 09 2 11 6 5 8 _:3; 11 6 13 11 16 6 24 4 25 ¢ o5 © -
38. Inpoma 4 3 11 81 10 3 130 15 5 16 11 18 7 23 2 23 o .
39. Jalua - 4 11 8 7 11 2 14 8 18 4 2 7 24 7 22 4 - - -




Table 4 (Part B)

Showing the Depth of Sub-soil Water Table below N.S, in each of the Wells {1952-53)

Line 'Sr,* Name of the ‘August * Sept, ! Oct. & Nov. ¢ Dee, ¢ Jan, t Feb. ¢ Mar., ¢ April ¢ May 't June ¢ July

No, 'No., village t F¥,In.*t Ft,In, 'Ft,In, ' Ft,In. ! Ft,In.! Ft.In,! Ft.In.' Ft.In,' Ft.In.' Ft,In,!Ft.Dn. 'Ft.In,
I 1, Bhatid - - 310 70 19 9 20 7 21 3 22 10 24 5 24 6 238 7 =
2. Kharmunda - - ~ 131 16 4 18 4 2 2 21 10 23 0 24 9.25 & =
3, Silat - - - - - - - . _ . _ .
4, Dumirpali 2 3 = 2 10 12 8 20 6 221 22 7 218 2 25 & = - 3 9
II 5. Sohela 0 7 4 3 10 1 22 11 28 0 31 4 31 9 34 10 39 4 39 7 17 6
6, Nuagaon 0 7 =~ 1 4 4 69 79 98 91112 7 14 5156 5 3 7
7. Balpali a1 - 7 0 13 5 16 9 17 3 17 7 19 6 23 9 23.10 = 11 1
8. Gobindpw 2 7 - 4 2 7 8 89 9 2 101 11 10 12 5 13 1014 3 6 3
'@, Patbrola 7 10 - 61 11 10 15 5 16 2 17 0 18 8 19 8 22 9 26 0 14 3
10. -Bergarh 8 8 - 7 6 14 5 22 6 23 10 24 1 27 2 27 9 30 2 30 5 28 2
11. Berhaguda 4 s - 510 9 2 13 2 14 2 14 5 '16 4 17 7 138 1019 11 14 8
12, Rengalipali 5 3 - "4 2 101 18 1 20 8 =21 10 23 9 26 4 28 0 28 11 23 7
13, Attabira 10 ¢ - 52 180 19 2 19 10 20 1 20 7 21 6 24 0 24 7 17 @
14. Sarunda 2 4 - 2 10 51 61 6 1 76 8 6 .9 10 13 8 17 10 9 3
15, Gurbhaga 1 1 - 6 8 12 6 17 8 20 3 =21 11 24 4 27 5 28 2 30 0 26 2
16, Babuband 1 2 - 3 11 11 4 14 11 16 1 17 1 18 4 19 11 21 9 25 O 14 6
III 17. Ghess 8 11 - 5 11 8 11 S 4 10 1 1.0 6 15 10 23 10 26 6 22 10 =
" 18, Bijipw - - - 7.6 12 1 12 9 13 8 .14 10 16 6 17 4 21 1 . -~
19, Barpali 6 10 - 6 0 12 4 16 7 17 1 18 11 19 1 2 6 22 1023 & =
20, Bargaon - - - - - - - - - - - -
I/ .21, Milchhamunda "2 4 = 2 7 9 4 1 9 21 2 230 26 9 17 9 2 3 23 6 =
I, =22, Dungripall 1 5 - 3 2 6 1 9 4 1 1 1?2 0 13 8 16 0 - - -
23, Rampwr - - - 7.2 107 110 1 2 180 15 5 17 8 2 6§ -
24, Binka - - - 113 15 5 16 8 18 0 19 5 20 6 =21 8 22 6 =~
V.. 25, Thelkolal - - s 7 83 9 7 10 7 11 5 12 1 12 11 13 1014 10 -
26, Lapanga - - 3 12 3 14 9 17 6 1o 7 20 ® =21 10 25 4 26 11 -
27, Rengall - - 3 5 6 7 11 1 150 17 1 19 0 =21 7 28 7 26 2 -~
28. Sason - - o 4 42 68 98 11 7 13 11 16 9 12 1 21 1 =~
VI. 20. Parmanpur - - 43 e 11 5 12 9 15 10 16 4 18 0 20 8 = 1 -
30. Sindarpank - - 5 2 8 2 102 129 148 17 1 18 0 21 1024 5 -
‘31.'Nuksﬁapali- - - 2 9 10 -3 12 1. 14 8 17 4 18 2 23 4 24 11 26 5 -
32, Golaban - - - - - - - - - - - -
33, Sahaspuwr - - - - - - - - - - - -
34. Dhama - - 5 11 10 8 12 7 14 6 15 1o 17 s 2 9 =21 8 27 9 -
35. Larasana - - - 13O0 16 3 19 6 226 258 2 5 ¥ 7 359 -
36, Uranda - - - 143 156 17 3 1 3 19 11 22 4 25 1 253 -
37, Naikpur - - - 4 0 6 2 8 11 10 0 13 2 15 1 18 2 1 11 -
38, Ingoma - - - - - - - - - - - - -

39, Jalua - - - - - - - - - - -
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slower rate. There should be little danger of water-loggingi
in the major portion of the area. | '
Due to the absence of wells in the low-lying

land (Bahal) it had not been possible to obtain
precise water table data for that type of land.
 However, the observation has been that, where drainage
is effective as it is over a greater part of such land,
the excessive runoff gets drained qnickly leaving the
top soil free of excessive moisture. As there exists a
general tendency among the cultivators at present
to block artificially the natural drainage at places
to derive the maximum benefit from rain-water, thus
accumulated, for paddy cultivation, it may be advisable to
maintain free natural dfainage as far as possible in
the low-lying’laﬁdQWhen a perennial supply of
irrigation wateé becomes available, It may be of
interest to investigate further the trend of fluctuation
of water-table 1n that low-lying land (Bahal) which is
agrlculturally mnst productive. That aspect could not |
be fully investigated as no wells were-located in the
land of that category. : |
9. QUALITY OF WATER OF THE MAHANADI RIVER.

- As the water of the Mahanadi River is to be

impounded in the Hirakud Reservoir and the canal system

is to take off from the latter it was considered of
interest to study the quality of that water. Water
samples from the Mahanadi r iver were collected once
#ach month during the years 1951 and 1952 and analysed’
from the point of view of its suitability, or otherwise,
for irrigation purposes. It is seen from the results

of analyses presented in Table 5 that the total
dissolved solids range from 8 to 28 parts per 100
thousand parts of water, Moreover, out of the acidic

lons, the bicarbonates are by far the most predominant ,
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Site for 1

& 1952,
Conduc= Parts pexr 100,000
Month ftivity § ToS § Hoo; § Cle I Ca. 150, T Mg. I 005
g5
Jamary 210 1920 12,00 .80 1.79 1.3l 1.0 Nl
February 200 18,80 11.40 480 1.70 1.2k .96 "
March 155 12,60 7,80 450 .90 80 .65 ®
April 190  14.80 10.20 .80 1.98 <82 Nil L
May 200 164 1159 430 215 .66 ° "
Jus 15 9 6k .25 Lok W8 v o
July 130 9.5 590 .30 1.59 60 ® "
Augnst 90 8e3  Sefli 430 1,00 W2 M "
September 115 13,1 8.6 .50 1.60 .68 " .3
October 160 12.8 92 460 1.86 65 "  Traces
November 210 .'18.9_ 134 .80 2,28 1.2 60
December 225 1949 13.20 486 1.84 1.20 * 60
1952 ,
Jamary 250 238 13.00 oSk 2. 1.59 .62 .64
Fobruary 260  24e7 1L4e60 496 2438  1.30 o64 72
March 270 26l 15,60 1.00 2.6 131 72 WL
dpril 240 22,8 12,32 .96 2,03 1.2h W68 W96
May 2l0 23,0 12.k0 .92 i.98 1.18 .68 «96
June 250 23,2 13,89 1.05 2.2 1.3 72 NN
July 110 948 5460 JTO 1405 466 L2 "
Magst 90 8e2  LeB5 B 498 b L22 "
September 90  Buk 5430 . o50 W97 oL W32 "
October 170 16427 10435 56 173 84 .58 n
November 190 18420 11.59 80 1.90 66 &4 "
December 200 ' 19.40 11.89 .60 1.86 .82 A7 .24

VDSt




sulphates and chlorides being less in comparison and
calcium is fhe main basic ion. The irrigation water
containing less than 60 parts didsolved solids per 100
thousand parts of water is-ndrmally considered safe
for that purposes Judged on that standard, the Mahanadi
river water seem safe for use for irrigation and little
| salinisation of land ic expected by the application of
that water due 4o the preponderance of calcium sal tse
This fact receives confirmation from the fact that the
use of Mahanadi water for irrigation in the Delta Canal
System for the past over 80 years has not caised any
marked soil deterioration in the area under command theres
" The high rainfall combined with good drainability
of soil wuld not permit eny harmful effects due to
'éccumulatioh of salts in the areae
10, TYPES OF “NATURAL AND PLANTED FLURA IN THE AREA.

The top land (At) abounds in scrub jungle or trees

yielding poor quality timber-and also serves as grazing
grounde Fruit trees are generally planted near habitation,
Among the more common types of anatural and planted flora
met with in the area are Jaman, Mango, Mahua (Bassia
latifolia), Palsa (Batia frondosa), Tal (ralm), Tamarind,
Kandu, (Dios pyrés melanoxylon)VSimél (Bombax malbsrieum)
Karla, Neem,Korea, Char (Buchanania latifolia), Sahaj

~ (Terminilia tomentosa) Bamboo, Rengalangfbul, Amla,
Reyign, Sal, Teak, etcs Mahua, Sahaj./Korea abound on
yellow soil and Xendu on red soil generallye

11, CROP PATTERN [UNDER PERENNIAL TEREGATION CQUNDI TIONSo

At present more or less, all the Mal, Berna

end Bahal types of land is put under paddy during kharif,
A very small fraction of the area in clbse proximity

of the water storage tanks and with assured facilities.
of irrigation supplies from that source is put under
sugarcane and jute. The high land (At) is cultivated

at places for groundnuts, pulses, sesamum, etc, during
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rainy season. There is hardly any crop worth the name

during rabie _

As is clear from the discussion of soil features
of the area in Para 6 above, the.area has potentially
rich soil but is at present yielding one crop and for its
water reqpirément is éntifely dependent on the rainfall
And thus subject to the vagaries of the latter. 4
provision of controlled supply of irrigation water will
be replete with immense potentialitiess

It is @ifficult to give at the moment a definite
picture of the intensity of cfopping, time of SOWing
and harvesting, dosage and time of application of
fertilizers etce as those specific details require
working out by farm experiﬁenté under local conditionse
However, keeping in view the latter and the soil
conditions a téntative broadvbased crop pattern can be
visualiseds The economicsof the various alternative
rotgtipns shall have to be investigated by proper
trials ty agronomists, .

The lowelying.land (Bahal) would continue to be
best suited for the cultivation of paddye With the
avéilability of water end the practice of nursery sowing
finding favour ﬁith the cultivators, reduction‘in the growth
. period and seed rate, two crops of paddy would become
possiblg. Presently nursery sowing is not ﬁractised
“because of lack of irrigation facilities.during the months
preceding the rainy season, The nursery plantation
of paddy would relfease the land for a green manure crop
during the months April to June. In view of the various
factors the following crop rotations may be possible on
that type of land,

1) Kharif rice - Winter rice (such as Dalua usually grown

o : in the Mahanadi Delta Area)
= Green manure crop

2) Kharif rice - Leguminous fodder crop %Berseem etc.) -
R : ~ FoYoMe or some
maize fertillzers applied
to Berseem etc,)
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The land above Bahal ( i.e. Berna and Mal) would
show best resuits from canal irrigation and could be
cultivated for crops like sugarcane, jute, cotton during
kharif ﬁnd wheat, oil seeds, fodders, etc. during rabi.
However, a combrehensive manurial scheme shall have to be
evolved for that land by farm experiments for recoupment
of manurial status of soils. A leguminous crop shall
have to be included in the crop rotations which may be .
the following ¢ B

1) Sugarcane (FYM) - Jute - Berseem - Cotion

'2) Wheat (FIM) - Cotton - Green manure - Jute

3) Jute - Green manure - Suﬁarcane égYM) - Cotton-
v aize - Rice

4) Maize - Rice - 0il seeds (FYM) - Cotton- Green manure

The land located at the top (Af) is not being
utilized to any marked extent at present. Due to its

having lighter soil and meagre waterholding capacity

t00 frequent watering for shallow-rooted crops is required.

but with the availability of water that land would afford
cropping facilities similar to the land at slightly
lower level (Mal) and could then be put under deep rooted
cropse The féllowing combinations of shallow and deep
rooted crops in potation are recommendeds

1) Cotton- 0il seeds - Green manure - Maize or Jawar

2) Groundnut - Gram - FYM - Jawar and Guar - :Qil seeds

3) Maize - Gram - Green manure - Jawar 4 Guar

4) Sugarcane - Green manure - Cotton

It is again stressed that the crop rotations

suggested above for the different tyves of land in the
area under report are only tentative. Field tkials shall
have to be carried out to examine the superiority and
economics of one rotation over the Other o Jeve bfment of frst bic

ar M/LL d‘!lConJLtM /uufa,M 4y
Fr N e Qe CONCLUSIEH ’ “ werpeed

A broad-based soil survey of about 8 lac acres of

land has been carried out to assess the agri-irrigational

)
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potentialities of the area expected to receive the benefits
of canal irrigation from the Hirakud Dam. The entire area
has been divided into 219‘grid'squdres each measuring
atout 3,8 thousand acres.to serve as a unit for purposes
of carrying the field work'for that survéy.

- On account of the rollingiterrain‘of the land
kand with a view to make the soil survey as representative
as possible, soil sampling has been done from three
sites in each grid square, to represent the high land
(&t and Mal) land along slope (Berna) and low-lying valley
land (Bahal)e 2529 soil samples, thus collected from
those grid squares have been examined in the laboratory
for their main physicaliand chemical characteristicss
A tentative classification of the area has been done
on the basis of the depth of the tdp soil overlying
mocrum or disintegrated rock, and the soil texture
of the first foot of soil profile. The main features
of the soil of the area are briefly described below :°

(a) The s0il is not very deep.and is invariably
lighter at the surface becoming heavier generally with
depth,

(b) Soil pH ranges from 6.5 to 8.5 and the total
dissolved solids content is low.

(c) There is preponderance of calcium in the
exchange complex of soils, the monovalent alkali bases
being low in comparison, |

(d) The calcium carbonate content of soils is
guite low, o

(e) Soils are poor with regard to their nitrogen
and phosphorus contents and more or less normal with
regard to their potash content, |

The soil of the area is good. There is little
danger of salinisstion and/or alkalisation as the result

of perennial irrigation. The dissolved solids in the

sub-80il water and the water of the Mahanadi river, the
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latter has to flow from the Hirakud Reservoi;‘into the
canal system, are of very low order and no soil deterioration
can be expected as the result of either the fluctuation
of the water-table or irrigations

The observations relating to the fluctuation of
the watef-table have brought out that the soil is_well_
drained over a major part of the area and there seems
little chance of water-logging in the high land snd that
along the élope. The Asxé)&e&%a%rainage in the iow-lying land
can be rectified by opening up the surface drainage which
at present has been blocked by the cultivators to deriie‘
the maximum;benefit from the rainwater stored for
cultivation of paddys

Although the crop pattern can only be indicated
with certainty after actual field experiments under
local conditions but broad indications are that it should
be possible to have two major crops and also to grow
some suitable type of'green manure crop, the latter to
enrich the soil with respeét_to organic matter content |
and better utilisation OanfGif;u;al fertilizers.,
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TABLE 1 3 SHOWING THE RESULTS OF pH, TOTAL SOLUBLE
SALTS D MACHAICAL ANALYSIS.
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