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In the presen t st udy an attempt has been mad e to
examine sub-soi l and surface temperature character ist ics
at Pun e .

Soil temperatu re is of vital significance to plan t l ife
and agriculture. It influences germination of seed,
funct ional activities of the roots. rate and duration of
plant growth, occurrence and severity of crop diseases
etc .

In many cases. soil tempe rature is of greater ceo
log ical significa nce to plant life than ai r temperature.
Many high altit ude locations would certainly be devoid
of vegetation were it not for the conside ra bly higher
temperature of the soil than that of the a ir. Study of
heat flu, is important for understanding the micr o
climate. Not much information seems to be ava ilable
on these aspects in Indi a .

3. Result.. and diSCth, io:l

3. I. Diurnal variations
During the day intense so lar radiation is absor bed

bv the soil which warms the ground surface more than
the layers benea th, resulting in temperature gradie nt
betwee n the surface and the sub-soil on one hand, sur
face and air layers ncar the ground on the other. Within
the soi l this cause heal to flow downward as a thermal
wave , These waves arc a regular feature during clear
weather (Fig. I). Mean pattern of the wave is sho wn
in Fig. 2. Mean ai r temperature (at 122 em height) is a lso
sho\\n in the figure forthe sa ke ofcomparison. -

Th e ground surface sta rts heati ng after sunrise at a
rate of 3 . 7'Cjhr. Soil at - 5 cm too commences warming
after sunrise init ially at a rate of_ 1° Cjhr and attains a
maximum of nearl y .j°qhr in noon . AI 10 em and 15 e m
ther mal wave is seen between 0830 and 1130 1ST and
11 30 & 1430 1ST respect ively. Below 15 em , the pea k in
soi l temperatures is not conspicuous.

An unmistakable progressive phase shift in the time o f
occurrence of maximum soil tc mpera rurc is seen, As the
wave propogaics slowl y into the gro und, it seems 10
get dumped, There is a tendency for th , a m):i tul }, to
decrease with dep th and at 20 and 30 ern depths th e
a mplitude is practically zero .

1357 )

ABST RACT . Utilising experimental data from 23 No ..ember to 8,. D..x ember 1989. temperat ure and heat
storage variations at Pune have been studied. based on 3 hourly observations. P~tt~rn of pcnet ranon o f .thermal
",U\ -C with in the soil has been exam ined and time of occurrence of maximum /minimum temperatures discussed
for various depth s. Temperature ran ges in different layers have been theoretically compu ted and cOffip'urcd with
those based on actual observations. Heat balance at various depths has also been presented and discussed.

I\e)' word.. - Thermal wave. Oscillat ion period. Heat sto rage, Diffusivity.

The black soil in the study has a bulk density of
1.34 gm/cm 3, field capacity ra nging from 32 % to 35 %
ami a wilting point of 18 % to 19 %. The so il has the
vol umetr ic heat capacity of 3 .35 X 1Q3 J/K/k g
equivalen t to 0 . 8 cal ' Cjgm.

1. Introduction

2. Data

An experiment was co nducted at the Central Agrorncr.
Observator y, Pune from 23 Novem ber 10 8 December
1989 on the black colton soi l. The weather during t he
period was generally dry and clear , except on 5 Decem
ber 1989 when 2/3 oktus low and medium clouds were
present The soi l temperatures were measured C\ 'CTY

3 hours start ing from 0530 1ST at the sur face and at
5, 10, 15, 20 a nd 30 ern below the gro und . Air tern
peratures were also simultaneo usly m easured at the
screen level, i.e.. at 122 em a bove the so il surface.
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