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Soil heatflux under coconut (Cocos nucifera Linn)
in an humid tropical oxiso l
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The soil heatfiux depends upon insolation , thermal
properties of the soil such as heat ca paci ty and diffusivity
a nd on the moisture content of the soil. It can be
either directly measured using a soil heatflux plate
(Fuchs and Tanner 1968) or indirectly computed from
the tem perature gradients and thermal properties of the
soil (Johnson and Davies 1927). Studies on heatflux
into the soil ha ve been reported by severa l workers
(Mu rthy and Subrahmanyam 1961; Subrahmanyam
a nd Ratn am 1970 etc).

The pre sent paper analyses the heattlux variat ions in
a coconut grown oxisols.

1. Materials andmethodolog)'

(a) Field observations

The expe riment was located in the campus of the
centre at Kottarnparamba (Latitude II ' 15'N. Lo ngi
tude 75° 52'E and altitude 70 m above m.s.l. ).
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ABSTRACT. The heatflux into an cxlsol under coconut in an humid tropical climatewas analysed.
The peakdaily solar radiation and air temperature during dry period (Docember·May) in this regiongoes

upto 1050Wm-t and 350 C respectively. The maximum surface soil (2 .5 em depth) temperature observed in an
open tkld was620 C on a summer day. Thediurnal variation of soil temperature in the open field was between
330 and 4S°C at $ em depth and il was reduced by 2.70 C due to coconut canopy and by 1·7· C due to natural
mulch material. .

The heat capacity and diffusivity values of Ihe 5011 were 0 .4315 cal an-I 0C-t and 0 .596 x lQ1cm'""""sec- t

respectively at PWP (permanent wilting point) moisture content. The diurnal heaU1ux into 5·10 em layer of
soil was between + 0 .412 and -0.165 cal cm-t hrl in the open field. whereas it ranges bctween+O.494 and
-o.296ca1 em- I hr' in the coconut garden. The maximumsurface hcatftux into 2.5 ·5 .0cm depthwas 6 .42 cal
cm-t hr-t.

Mulching around the basin of the coconut treecauses heat flow to be eitherat equilibrium or negative.
The maximum healflow into S·IOem layer (1430 1ST) was upto 0.849cal em-- hr1 in diffe rent seasons

and it is not related to soil moisture content.
1. IDtrodoctloa

Soil heatflux und er a given crop refers to the net
energy ava ilab le which will be ut ilised either for eva
poration or lost to the surrounding at mosphere as sen
sible heat. The soil profile temperatures and heatflu x
may also influence the pat tern of moistu re distribution
in soil (Rosenberg 1974) and the heatflux at vari ous
depths can give a good indicatio n of the evaporating
zone (Gardener and Hanks 1966). Such studies will
be useful in COconut plantation s of humid tropica l
Kerala (latitudes 8° 17'_1 2° 47' N; longitu des 74· 51 '·
77' 24'E) where soil temperatures below the can opy were
observed to be as high as 45° C at 5 em depth (Varadan
and Rao 1983l"and prevails for prolon ged period during
December to May. Quantificat ion of soil heatflow
in these areas will further help to understand the ener gy
balance and optimisation of thermal regime both under
coconut and intercrops between them.
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