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ABSTRACT. Hnscd on a truncated sine curve and exp onential fu nction models. diu rnal cha nges in air
and so il temperat ures have I:....'en estima ted during day and night hours respect!....el..·. Each model uses o nlv fo ur
parameters. viz.. max imum a nd mini mum temperature at va rious levels. the lime ()f sunset and durat ion t;f da yl
night length. T he models. when a pplied to experimental as well as independent dat a sets, were fo und to give
reasonably accu rate estimates for a n>' lime of the day an d night except between I·B O 1ST and sunset at the gro und
surface.

Ke~ word.. -~ Sine curve. E:xpo ncnna l Iuncuo n, Ther mal conduct ivity, D iurnal. Sunset. Day length, Absolut e
erro r.

J. Introduction

Am o ng the ma ny ag ro-m cteorologica l fact o rs tha t
co ntro l micro b iological ac t ivit ies or the pla nt. co ntr i
b ution of so il tem perature is. perhaps. the largest. T he
so il tempera ture a ffec ts the pla nt a t nil its sta ges fro m
seed ge rmina tio n to its physiologica l ma turi ty. Fo r
ins ta nce, unless a n optim um thermal regime is a vai la ble.
germination of the seeds is re tarded sign ifica ntly. The
function al ac tivity o f the pla nt roots . such as. absor ption
o f water a nd nut rients. arc a ffected both a t high a nd low
tempera ture. Direct iff situ moni toring o f so il te rn
perature is of grea t value to ag ric ult ure. Soil tem
perature . alongwith so il moi sture a nd their life-cycle
are importa nt durin g ma ny agr icultural activ ities. Fo r
instance. in tempe rate lat itudes, pota to lifting seaso n
work ha s 10 be po stpo ned o r d iscont inue d if the so il
tempera ture at 10 em depth fall s belo w a certai n mini
mum so as to preven t da mages to t he cro p ( Roodcn
b urg 1985). Since so il tempera tures are reco rded at
so me time interval a t vcrv It. w locations. there is a need
to estimate rea son ably accurute so il temperatures at
var ious depths a t a ny t ime of the day.

In th e present study . a n atte mpt ha s been ma de to
o b ta in the so il temperatures a t var iou s depth s from
corresponding maximum and minimum so il temperatures.
Similarl y, ai r temperature ha s a lso been estimated .

2. Data uved

The stud y utilises experimenta l data from 23 No vem 
ber to X Decem ber 1989. recorded with co n ventiona l
the rmometers wit hin 2000 54 III area in Ce ntra l Agrirnet .
Observato ry. Pune. T he ex perimenta l site wa s surro unded
by ag ric ultural Held. The so il of the site a n-i su rro unding
a rea was black in tex ture with heal capac ity o f 3 . 35 X 10"
l /K/kg. In the expe riment. soi l te mpera tures a t the
gro und surface. 5. 10 . 15. 2C a nd 30 em depth were
o bser ved a t 3· !lOur inter val. Th ese observa tio ns were
taken manua lly at 3-h r interva l. vi: .. 0230. 0530 .
2330 1ST o n bare so il. Air tem perature wa s a lso mea 
sured a t Steven son screen level (i, c., 122 em ag l ) "
by co nven t io na l thermometer.

J. :\ Iodel u'>t'd

A number o f models ha ve been develo ped in recen t
yea rs o n the impac t of so il tem pera ture on crop growth
(Wata nabe 197K. Meik le a nd G ilchrist 1983) . G oudr ian
a nd Wa ggon er ( 1972) ca lcula ted the energy b udge t a t
the crop ca nopy and soil temperat ure. Parton an d Loga n
( 198 1) used the Fo ur ier hea t co nd uc tio n mo de l to predict
so il tempera ture as a funct io n o f soi l surface tem pera
ture . Diurnal val iat ions in so il a nd a ir temp eratures
ha ve been stud ied by Jo hn son a nd Fitzpatrick [ 1977
(a &. h)] using sinuso ida l mode l.












