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Micro-Climatology in relation to Crops.*

By R. J. Kalamkar.
(Agricultural Meteorology Branch, Poona.)

IN a recent note! the importance and scope of
micro-climatological studies were discussed.

The present note is a continuation of the above

with special reference to conditions inside crops

as compared to those in the ¢ open ’.

INFLUENCE OF VEGETATION ON MICRO-CLIMATE,

Not only does the climate of a place determine
what crops or vegetation would thrive there but
also the latter in their turn modify the climate
and in particular the * micro-climate .

The influence of plants on ‘¢ micro-climate ”’
would depend upon the nature of plant surfaces,
the convective processes in the neighbourhood of
pPlants and the height and density of vegetation.

A surface of vegetation greatly alters the ther-
mal conditions of the earth. Plant surfaces absorb
solar radiation. A part of the absorbed energy
is utilised in transpiration and photosynthesis
while the rest of the energy goes to increase
the temperature of the plant material which also
loses part of the energy by emission of thermal
radiation. Transpiration and evaporation from
plant surfaces also play an important part in
controlling the distribution of moisture in the air
layers near the ground,

The convective processes in the neighbourhood
of plants differ from those in the open. Inside
vegetation air movements are feeble and loss or
gain of heat by convective processes is correspond-
ingly suppressed.

Apart from the direct effect of solar radiation
on plants there is also the shading effect of plants
on the surface of the soil according to the density
of foliage. This decreases ground heating. The
micro-climate is influenced by the height and
density of vegetation and therefore by the stage
of growth of a particular crop during the growing
season. Four stages in the evolution of plant
climate may be broadly distinguished.?

In the first stage the seeds have just sprouted,

the ground is yet bare and so the miero-climate

is not_essentially different from that over bare
ground.

In the next stage, there is a lateral spreading
simultaneously with vertical growth, with com-
plete shading of the ground. The seat of diurnal
transfer of heat is still near the ground but the
micro-climate differs from that over bare ground,
The temperature range at the ground is now
considerably reduced.

In the third stage plants grow in height and

foliage is more uniform with height. An inter- .

space between the ground and the surface of
vegetation is also created. The top surface of
the crop absorbs solar radiation during day and
radiates heat during night. It therefore acts as a
second active surface besides the ground.
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In the final stage, e.g., in case of a forest, the
foliage near ground is less, the second active layer
is raised farther from the ground and appreciable
air movement is possible in the interspace.

Micro-CrLimATIC OBSERVATIONS INSIDE CROPS.

Meagurements of air temperatures and humidity
at various heights are being taken daily inside a
few crops and in the ‘open’ in the Agricultural
Meteorological Observatory, Poona, at the epochs
of maximum and minimum temperature by means
of an Assmann Psychrometer. Observations in
the ‘open’, jowar, and sugarcane, indicate that
while pronounced differences are found in the
micro-climates of these crops as compared to the
‘open’ ab the epoch of maximum temperature,
the differences are not so great at the epoch of
minimum temperature,

MaxmiuMm TEMPERATURE ErocH.

It may be observed that at the maximum epoch,
the dry bulb temperature in the ‘open’ is very
high near the ground and falls rapidly with height
during clear weather. Temperature inside jowar
near the ground is lower than in the  open’, but
at higher levels it is slightly higher than at cor-
responding heights in the ¢ open’.

In the case of sugarcane (an irrigated crop) the
dry bulb temperatures near the soil are much
lower than those in the open as well as those inside
jowar {(an unirrigated crop) and they have a
tendency to increase with height, but even at 6 ft.
it is about 2° lower than that of the ‘open’. The
largest difference between ‘open’ and sugarcane
is 14°C. near soil, 5-5°C. at 2 ft., and 3°C. at 4. ft.

There is a tendency for vapour pressure to
decrease rapidly with height and inside crops the
moisture content is higher at all heights than in
the ¢ open .

MinimuMm TEMPERATURE XKrocir.

Variation of micro-climate is much less at the
epoch of minimum temperature, The dry
bulb temperature decreases at fivst with height
both in the ‘open’ and inside crops and then
begins to increase, the level of inversion being
about 6” in the ‘open’ and about 2 It. inside
jowar and sugarcane. Temperatures inside jowar
and sugarcane are higher than in the ‘open’ but
tend to the open air value at higher levels.

Vapour pressure in the ‘open’ is throughout
less than that inside crops. In the ‘open’ as
well as inside jowar it increases with height. Tn
sugarcane, however, it deercases with height in the
lower levels but variation is negligible after 3 {t.
Vapour pressure inside sugarcane continues to be
higher than in the ¢ open’ and inside jowar at this
epoch also.

CORRELATION OF MICRO-CLIMATE OF CROPS WITH
THAT OF THE ‘ OPEN’.

It would also be interesting to investigate
whether the conditions inside crops could be
expressed in terms of those outside. If the
correlations are high and significant, then past
observations in the open may be adjusted so as to
give conditions inside crops. Analysis of some of
the results for tall crops show that the morning
correlations of dry bulb, vapour pressure, wet
bulb and relative humidity inside the crops with
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thosein the ‘ open’ are uniformly high, whereas | crops have to be continued at a few representa-

those for the afternoon are smaller, especially at | tive centres before definite conclusions could be

lower levels. drawn. The results obtained so far are being
Further studies on these lines and for different | discussed in detail elsewhere.



