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'l‘ha young erop is intereultivated using D4 Caterpillar with
cutbers or pan breakers. This operation vertically cuts the ‘soil “to
12" — 15" depth. Tield irrigation channels 1" wide by 9" ﬂEﬁp are
then laid 35 ft. apart in criss-cross direction along and across. the
row. -Irrigation water is lef into the field channels by stageés and
filled to brim. After G to 12 hours, the water from these channels
seeps out through the vertical cuts made between the two rows of
cane and by capillarity, rise to surface and brings the soil to near
field capacity. By this method of irrigation the open structure of
soil and the soil pore space remain least disturbed atleast for two
consecutive irrigations. The quantity of water utilised per irrigation
is roughly 4 to 1 acre inch.

This irrigation technigue combined with surface trash mulch
to soil is very helpful to overcome drought. The little available
water could be spread over 3 to 5 times the area as compared fo
normal furrow irrigation. TIn saline soils, there is greater tendency
for salts to concentrate near the surface. This is mitigated by trash
mulching. These salts could be easily flushed out with the first
irrigation when canals reopen by June or as soon as normal supply
of water becomes available. Operational techniques to substitute
manual labour for tractor power are under investigation.
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Introduction: With a view to study the fluctuations of soil
temperature, particularly under rain-fed conditions; soil thermographs
were installed at the Central Agricultural Meteorological Observatory,
in field No. 61, Central Farm, Coimbatore in 1951 and data on the
soil temperature at depths of 3", 6" and 12" are being collected since
then. The soil in the observatory is of a red-brown sandy loam
type, with calcareous substrata, even at 18" depth and modeiately
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alkaline. The purpose of the present preliminary study is to see
how far the meteorological elements like rainfall, maximum tempera-
ture, mean air temperature, duration of bright sunshine and relative
humidity affect the soil temperatures at different depths. The
tentative hlferennasgdrawn are presented in this paper.

Materials and Methods: The weekly charts of the soil thermo-
graphs for a period of ten years from 1951 to 1960 were criticially
examined and the data on soil temperature at intervals of two hours
were compiled. TFor this study the data representing the noon
readings have been made use of.

The daily data on maximum temperature, mean air tempera-
ture, average relative humidity, rainfall and duration of bright
sunshine were also compiled and used.

Methods: The daily data were compiled on standard Gveek
basis. Dividing the year into four main periods, namely, Dry
Weather Period (January and February), Hot Weather Period
(March to May ), South West Monsoon Period (June to September )
and North Tast Monsoon Period (October to December), the
fifty-two standard weeks were also correspondingly apportioned
as1to 9, 10 to 22, 23 to 39 and 40 to 52 for these four periods.
In regard to rainfall and number of rainy days, a day with ten cents
of rain and above was considered as a rainy day.

Results: (i) The data presented in Table I represent the
nature of inter-depth correlations in the different periods of the
year and also in the year as a whole. Of the three depths of 3", 6"
and 12" considered, positive significant correlations exist between
the soil temperatures at 3" and 6” depths and 3" and 12" depths.
But, between 6'''and 12'" depths there is no inter-depth correlation in
all the seasons and also in the year as a whole. This indicates that
the soil temperatures at 6'' and 12" depths are affected positively
by the temperature prevailing at 3" depth in all seasons throughout
the year. The temperature at 12" depth is not influenced significantly
by that prevailing at 6" depth, as the femperature at 12" depth
is fairly steady throughout the year and the fluctuations at 6" depth
are lesser than at 3" -depth. Turther, the correlations between soil
temperature at 8" and 12" depths are more highly significant, at
P =001 and 0°001 levels, than those prevailing between 3" and 6"
depths.
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(ii) Tabulur statement II contains the details .of the inter-
seasonal correlations of noon soil temperatures at the.depths of 37,6
and 12“. The inter-seasonal correlations are highly significant with
the solitary exception of the Dry Weather Period and North:East
monsoon period combination, at the depths of 3" and 6”;" Tven‘in this
combination the correlation is signifleant at I'=0°1 at 12" depth.
The inference is that the seasonnl fluctuations in the ndﬂr;'_'soi_l
temperatures at the depths of 37, 6" and 12” are fairly rhythmic'in
nature, the high or low noon soil temperature at 3" ‘depth in the
different seasons indicating a similar nature of noon soil ‘temperature
at the deeper depths ol 6" and 12",

(iii) A eritical study of the data presented in Table TIT will
reveal the following inferences fors

(a) Maximum DLemperature: ‘'L'he annual mean maximum
temperature influences considerably at the level of P =005 the noon
soilemperature at 12” depth. The mean maximum temperature in
the South West Monsoon Period -mildly influences the soil temperature
at 3'" depth at the level of P =0'1: The soil temperature at 6” depth
seems to be unaffected by the fluctuations in the maximum tempera-
ture in the different seasonsin the year.

(b)Y Mean Air Temperalure: The mean air temperature in
the different seasons of the year and year as a whole, has practically
no effect on the noon soil temperature at 3" and 6'"" depths. Only in
the South West Monsoon Period it slightly influences the soil
temperature at 12" depth at the level of P=071.

(¢) Awerage Relative Humidity : The noon soil- temperature
at 6" depth appears to be unaffected by the changes in the average
relative humidity. The noon soil temperature at 3" dépth is mildly
infiuenced negatively by the average relative humidity, at P=0'1, in
the North East Monsoon Périod. The morning relative humidity has
negative correlations with the noon soil temperature at 12" depth,
practically throughout the year, with exception of the Dry-Weather
Period of January any February, but only at P=0-1, the level o{'
influence being P =005 in the Nnrth Itast Monsoon Period. "

(d) Total Rmnf@!? The noon soil temperatures at 3" and
12" depths seem to be affected by the total rainfall, only during the
South West Monsoon Period, at P =005 and 0°01 levels respectively.
During the other seasons the effect of mmf&H on soil temperature
at noon is not pereceptible. At " de.pth ‘the noon soil temperature
appears to be unaffected by the nature of rainfall in the different
seasons in the year and also year as a whole.
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(e) Total number of rainy days: More than the total rainfall,
its distribution throughout the year, with the exception of the Dry
Weather Period of January and TFebruary, fairly influences
negatively, the noon soil temperature at 3" and 12" depths,
particularly the latter.} The noon soil temperature at 6" depth does
not seem to be influenced by the nature of distribution of rains.

(f) Duration of bright sunshine: The noon soil tempera-
tures at 3" and 12" depths are not affected by the duration of
bright sunshine in the different seasons. Only at 6'' depth it affects
the noon soil temperature in the South West Monsoon Period and
year as-a whole, respectively at the levels of P =005 and P=001.

Summary and Conclusion: (i) The soil temperature at noon is
practically steady at 12" depth, while the fluetuation at 6" depth
is only very little, throughout the year.

(ii) There seems to be some rhythm in the seasonal fluctua-
tions of noon soil temperatures at the depths of 6" and 12",

(iii) Out of the wvarions meteorological factors counsidered,
only the number of rainy days affect the noon soil temperatures
at 3" and 12" depths in all the seasons, except the Dry Weather
Period of January and Iebruary, while the total rainfall affects
them only during the South West Monsoon Period. The maximum
temperature, mean air temperature and relative humidity influence
“the noon soil temperatures at 3" and 12" depths in varying degrees.
The temiperature at 6' depth seems to be influenced only by the
duration of bright sunshine during the year as a whole and during
the South West Monsoon Period. It seems to be unaffected by other
meteorological factors.

(iv) - The noon soil femperature at 12" depth scems to be
more influenced by the meteorological conditions than that at 3"
depth, This finding is of great agricnltural importance in under-
standing the Crop Weather relationship.
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