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INTRODUCTION

Among the climatic factors that influence crop growth, temperature
is one of the most important. Crops differ in their optimum requirements
of temperature for satisfactory growthand also in their tolerance to high or
low temperatures.. The temperaturs condition of a locality cannot be con-
trolled by man but it is to some extent possﬂ:ile to mitigate then: rigour by
_recourse to vanous practices.

Both atmospheric temperature and soil temperature are of importance.
Increase in atmospheric temperature will step up evaporation and transpi-
ration losses and COnsequently increase water requirements of crops.' Soil

temperature is important in many ways. Certain amount of heat is necessary
for. seed germination and plant growth. When the soil temperature falls

] ¥ exceeds the optimum for a given crop, the rate of growth gats
adversely affected. Microbial activity of the soil ‘is also influenced by soil
temperature. According to Schiller (1961) the optimum soil temperature for
the utilisation of potassium is 24°C. The soil moisture tersion relationship
also gets affected by soil temperature. Richards and Weaver (1944) state
that as temperature is lowered soils generally retain more moisture at tension
of 1/3 atmosphere than at 15 atmospheres tension. This would therefore mean
that mo1sture conductivity and mmstute extractlon will be affected by soil
tempetature vanatxons :

At the Agncultural Meteotological Observatory estabhshed at. Central
Coconut Research Station, Kasaragod, soil temperature data are being
egularly recordeéd twice ddily (7-30and 2-30 L. S. T.) at depths of 5¢m,,
5¢m., 30 cm., 2', 4',6' and 10’ depths. A’ preliminary examination of the
data gathered for the past four years was done. to study the trend of relation-
ship“of soil temperature with some meteorological -factors. Since the
temperature recorded at 5-cm. depth was found to be affected most by the
"weather changes, the investigation in the first instance was limited to the
" gbservation made at that depth, The results are summatised in this note.
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MATERIALS AND METHODS . A

Data of soil temperature recorded at 5 cm. depth along with that of
maximum temperature, relative humidity and duration of bright sunshine rela-
ting to the period 1958-1961 were utilised for the study. The daily records were
made use of for working out weekly averages for 52 standard weeks of the
year. The year was divided into the following three periods roughly on the
basis of rainfall distribution in the locality. )

Period No of standard weeks
Hot weather period — 18 b( January 1st to May 6th)
South-west monsoon — 20 (May 7th to September 23¢d)
North-east monsoon — 14 (September 24th to December 31st)

The influence of the meteorological factors on soil temperature was
studied separately for the different periods by calculating the appropriate
correlation coefficients. :

RESULTS AND DISCUSSION

Total correlation coefficients were »Worked out every year for various
pairs of factors under consideration, viz., soil-temperature, maximum tem-
perature, duration of sunshine and relative humidity. The year-wise figures
were quite similar and hence were averaged over the four-year period. The
results ate summarised below:—

Maximum Duration of Relative
temperature sunshine humidity

Hot weather period

Soil temperature 10.5629% ‘ 0.3057 0.3376
Mazximum temperature -0.0848 , 0.2398
Duration of sunshine - . . 00927
South-west monsoon period '
Soil temperature 0.8309%* 0.9247%* -0.8802%*
Mazximum temperature 7 0.7870%* -0.8755%*
Duration of sunshine SRR ~0.8185%*
R . Northeast monsoon period ...
Soil temperature. - 0.6450% 0.8708%* -0.5463*
. Mazimum temperature 0.7420%% - =0.8115%%

~0.7157#%*

*  Significant -at 5. per cent level.
- %% Significant at- 1 per cent level.
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1t-is ‘seen that soil temperature is influenced in both the south~west and .
north-east monsoon periods positively by mazimum temperature and: duration
of ‘éuimhine and negatively by relative humidity. No such direct relationship
is discernible in the hot weather season. The weather factors among them-

“gélves are found related in the south-west and north-east monsoon periods.
"Thus maximum temperature is positively influenced by duration of sunshine

and negatively by relative humidity. The association between sunshine and
relative hemidity is negative and significant. Since the weather factors are
correlated among themselves the total correlation between soil temperature
and each af the other factors will not give a true picture of the asgociation,
I¢ is fiecessary to work out partial correlation coefficients to know which
of the correlations are real and which spurious. The correlations thus obtained
will show how the total correlation is affected when their association with a

““third factor is allowed for.

The partial correlation data »obminéd are given below:—

Factor or ~ Value of partial
Correlation between factors correlation coefficient
. ‘ allowed for ~ S.W.monsoon N.E.monsoon

- Soil temperature and :
maziihtm temperature Sunshine - 0.4393 -0.0058

Soil temperature and Relative ‘
maximum temperature humidity 0.2631 0.4120
Soil temperature and Maximum }

" sunshine temperature 0.7890%* 0.7656%*
Soil temperature and Relative :
sunshine =~ humidity - (0.7492%* © 0.8202%%
Soil temperature and Maximum 4

. pelative humidity - temperature -0.5679* - «0,0513
RPEEs SEAT '

. 3oil gemperature and o
relative. humidity =~~~ Sunshine +0.5638* 0.2240 -
Soil temperature and ~ Maximum tem- |
sunshine peratureand re-

" lative humidity  0.7316%* _0.7852%%

The data show that cnly the correlation betwesn soil temperature and
sunshine remains steady and positive and highty significant in Both the saasons
‘when the influence of maximum temperature and / or relative  humidity has
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been eliminated. The correlauon between soil temperature  and makimum
temperature has disappeared in all cases showing thereby.that the: sxgmfxcance
observed in total correlation has been due to the indirect.influence of sun~
shine. The partial correlation between soil temperature: and relativg:humidity
during S. W. monsoon period continued to be significant though it suffered ¢
reduction in value, wheni maximum temperature or sunshine is held-génstant
showing thereby that felative humidity is also of some importance dnmzﬁtbat
season. Slmﬂar result is not observed dunng the north-east monsoon: v xiys
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The great unportance of sunshme in. relanon to soil temperature ig
Obvlous as the sun is the source of heat. Not all the energy radiated by the -
sun to the earth reaches the surface of the earth. According to Moht and

‘Vdn Baren (1954) only less than 50 per cent reach. the -earth directly a.nd

unchanged, 20 per cent is absorbed in the atmosphere: and. transferred into™
heat and some 35 per cent is dispersed in the atmosphere as.diffused radiation.
The amount of radiation is also influenced by the condition:df the atraosphere
such as presence of particles of dust which scatter and reduca._hhe.st:ength of
the radiation and of water vapour which has an absorbing effect. -

It is the direct radiation reaching the earth and absorbed by tbe soil ..
that is mainly résponsible for raising the temperature of the surface layer. The
disposal of the solar radiation received at soil surface is considerably influ-
enced by soil properties such as colour and thermal conductivity, the latter
in tutn depending upon chemical composition, moisture content and the pore
space or apparent density (Dravid, 1940). In the study under consideration
which is concerned only with one soil type (red loaft ‘sofl); éxﬁlarneuou‘for
the vanatlon observed in-the dlfferent éea’sons has tobe’ sﬁixgbt‘*ﬁi“éﬁ*%
moisture is largely inflyenced by the mten51ty and duratlon of rainfall, In the
absence of data on these aspects, itis considered hazardous to attempt to
explain the observations made in the different seasons. . FHowever,  the
apparent absence of ¢orrelation batween soil temperature and durq.ggn,of
sunshine in the hot weather mxght be due to the fact that the range of vari-
ation in period of sunshine is small and is not sufficient  tomsake .any
apprecishle change of soil temperature at 5¢cm. depth. -Qg:the-tontrary;in
the other two seasons the variation is often considerable and of sufficient
magnitude to cause parallel changes in soil tempera%ﬁfe ’Ié&thng to high" and
SIgnrﬁcant correlation. More detailed ‘discussion is ‘not ‘warranted: st this
stage and is postponed to a later date When the addltlonal data now!beyw
gathered will become avallable ‘

R "f:i--sunmmr-

A preliminary study of ‘the relationship of soil temperature at5cm.

depth.in the red loam soif of ithe Central Coconut- Reseadch: Station,

Kasaragod with weather factots such as maximum temperature,. peridd of
sunshine and relative humidity was carried- out for thrae ddifwent seasons af



x * ~

the year, There is indication to show that sunshine is having the maximum
influence and relative humidity a little. Among the seasons, no clear cut
atsociation was seen during the hot weather period. The difficulty of drawing
}" any firm conclusion from the admittedly insufficient data has bzen indicated.
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