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Measurement of soil moisture in Poona black cotton soil
using an infra-red moisture balance
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ABST RAcrr. :Mool" lrr mMfs of soi l moiat ure were made at O. Ili, 30 and 4!i om clcptlVl ill black cotto n soi l at Poona
in .Iune-Octobee 1973 using an Infra -red moisture balance. T he reeulte Rrt' presented and (U JtC ll~'C('(} in rcle tfou t.o relnfall
artf. evepcret tcn.

'Ibroughout the noth 'o monsoon peeled , th o "oil moisture in tho 30·4.') em layer remai ned moro or lesaconate nt
(2 5 par cent by we igh t}. Duo to evaporation and iufiltretiun Into IOWOf levels th ere WAlt gt>lIffally k 'fi.'C m o is t ure at 15
om depth than at 30 or 45cJn. Th e moisture conten t. of th o eurfe ce la yl' f Wiloll most. vari ablf'! (8 to 32 per cent) and highly
sonait tvc to fllinfl\lI and eea pcret lon.

An inverse rolationehip hee been obser ved between Roil moisture Rntl eoll tempera ture at any depth.
.»

t he soil moisture beiug compu ted from the loss
in weight . The infra-red moistu re balance em­
ploys the gravimetric principle, but comprises of
an infra-red lamp and a torsion balance in 8. single
compact uni t . Drying and weighing of the
sample can thus proceed simultaneously and at
th e end of the drying process, the soil moisture
is directly rendable ou a sca le, Using t his ins­
trument , measurements of soil moist ure were
made in hlack cotlon soil at Poona du ring the
period June to October 197:1. The result.s nre
presented in this paper and discussed in relation
to rainfall, evaporat ion and soil t emperature:
A comparnt ive analysis of simulta neous mea..
suremcnts made with the infra-red moisture
balance and the convent ional steam oven method
is also presented.

2. Design a nd oPeration or the Infra·red moisture balance

The infra-red moisture balance (Toshniwal
Model EI-06) measures the moisture content
of materials which do .uot ebange their chemical
structure while losing water under exposure
to infra-red rad iat ion. It can be conveniently
used for determi ning th e amount of moistnre
in agricultural soils. The labelled diagram of
th e instrument is shown in Fig. I. The over­
all dimensions are 35 em X30 em X35 em.

Unlike the oven method, drying and weighing
are done here simultaneously. The heat source
consists of an infra-red lamp of 250 wat ts power.
The penetration of heat is, t herefore deeper and
more un iform than in the Oven I~ethod . The
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Although a wide m nge of methods are avail­
able for measur ing soil moistu re, the gravimetric
method is the most widely accepted, I t is also the
only method which has been generally recom­
mend ed for routin e applicat ion in agricultural
practices (Stanhill 1968). The gravimetrie me­
thod is simple and does not need specially skil­
led personnel. Difficulti es in sample extraction,
prolonged heating process and non-repeata­
bility of measurement at the same point in the
soil are its major drawbacks. However, even in
sophist icated techni ques which overcome these
prob lems, such as those based on neutron mo­
deration or gam ma-ray absorp tion, the basic
calibrat ion has st ill to be made with reference to
gravimetrie measurement s (Beskin 1966).

In th e grav imet rie method, the soil sample is ­
initially weighed on a chemical balance, dried
in a steam oven. thee cooled and weighed aga in,

1. Introduction

In recent yenn;, there has been a growing em­
phasis on the importance of soil moisture in the
soil-wate r-plant relat ionship. A knowledge of
optimum Boil moisture levels at various stages
of crop growth is essent ial for the efficient sche­
duling of irri gat ion and tim ing of agricultural
operations. Th is has d ireet economic signifi.
canoe, par ticularly in those regions where dry
land farming is being developed. Soil moisture
measu rements also form part of hydrological
investigation s on fun-off lind d rainage losses and
are used ill wate r and soil conservation studies.
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