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Analysis of soil temperature at various
• depths by Fourier tech niq ue
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1\BSTJ{A( ·'1. Har monic ana I~'si~ or weekly mean s of soil tempera ture", at 5. 15 a mi JOem llcpth" have been
done for SCI,en sla tions o f India . The corr espon ding allllll iIU\Ic~ uud phase a ngles in respec t of different harmonic
ure presen ted.

The warme st soil ncar the soil surface 15 em dep th) (K,:CUrs dur ing the per iod 161h 10 19th week. While the
highest maximum occurs du ring the period 20th to 261h week onem de pth ).

KCl "ord<;, - - Ha rmonic anal)· ~ i s. nonntl quil tem p .. dry Farming ~oi l. amplitu de . phase ungle , bimodal
rime series & nnnuul temp, cycle .

2. Data

Th e soi l temperature data are recorded by standard "'il
thermometers installed at the depth s of 5 em , 15 em and
30 em in th e ag ro rnct observatories (Table 2). These
stat ions have been selected so that most of the types of
dry fa rmi ng so il in Ind ia could he represented . •

be bimodal a nd does not a llow the usc of a simple sine
cur ve to explain 'he co mplete cycle. Hence. th e effect
of highe r harmon ics ha ve a lso to be co nsidered for
represe nting the actual observed va l iation of soi l temp
erat ures (K rishnan and K ushwaha 1972). Th e ai m of th e
present study is to find out th e per iodici ty of 'he soi l
tempe ratu res at vario us dep ths using Four ier techn ique.

Hisar
Sola pu r

Brown to dark brown calcareous
soil WIth varying depth and rex
lu re

San dy loam y

Ha ldy loamy, line text ure. brow 
nish

Siero zcm soi l. calcareous

Medium type, co arse text ure,
blackish brown

Lateri te type. redd ish

Laterite (Alexander 1972)

at experimen ta l site of these sta tio ns is as

Pat ta mbi
Rajahruundry

Bhubaneshwa r
Pantnaga r

T he soil
follows:

Pune

Soil tem pcrrlture'i. pa rticularly at th e extremes. intlue
nee the germination of seed, the fun ctional ac ti vitv of
roots. th"C date and duration of plan t gro wth :l IHi the
occ urre nce a nd severi ty of plan t d iseases. Extremely
hig h soil temperatures have a harmful effect o n roots
and m..1V cause desn uctive lesions on the stems of plants,
On the -o ther hand . low temperatures impede the plant
mineral nutrient intake and persistently cold soil results
in dwarfed growth. Th e eco logica l significa nce of so il
te mperature is o bvious flOm the fact tha t an unfa vout a
blc value of this par a mete r dUIing the growing seaso n
may retard or even ruin the crops. All the se facto rs
adversely affec t th e crop yield. T herefo re, so il tempe
rature is an important agrometeorologica l pat amctcr
and it" correct estimate OVCl the march of time is essen
tial (Chang 19M).

I. Introdu('l inn

Earlier. it was noticed b) several scient ists that the
annual temperatu re cycle in th e soil W:L< fa irly well
described by first harmonic of so il temperature alo ne
showing a symmeli ica l patte rn \10 ith a maximum around
mid Ju ly at the top laye rs with progressive lag towa rds the
lower depths. Rut the actua l ob served soi l tem~ratu re
va ria tion for various depths in case of several sta tions of
Ind ia, ind icates that the sa id pattern is not a symmet rica l
one. Co nsiderable deviation is produced by thc mo n
soon season fro m June '0 end of Sep tember. The
fall o f soli tc mperau ucs with the o nset cf monsoon an d
later rise during the early postmonsoon season causes
the ti me series of soi l temperatures in the said sta t ions to
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