
A knowledge of the thermal diffusivity is necessary in 56

predicting the temperature profile of a soil under differ- 5°

ent systems of management. Soil temperature affects 2 -" 
crop growth directly as well as indirectly through its in- ' 48- Rodiotion 59Ogr/Cal cm2 

teraction with soil moisture regime and its effects on root ¢ .o. Flat bare / 
growth, biotic activity and plant nutrients. Soil tempera- Z Sybean (196) 
ture measurements at different depths and times can be 40. -- Cowpeo (1.80) 

cumbersome. With the knowledge of soil thermal prop- 936 -&- Maize (1-41) 

erties, moisture regime and boundary conditions, the A 
temperature profile of a soil can be predicted with a rea- 32 

sonable degree of accuracy. An attempt was made to 28 
compare the measured soil temperature with that esti- 24 37 days after seeding 
mated by the Fourier series solution and the Hanks 24 

model. The initial and boundary conditions were mea- 20
sured for the following treatments: bare flat, flat mulched - 1'6 2,0 i4 

with crop residue ( ut/ha, ridged and flat surface cov- Ho,, of the day 

ered with transparent polythene. 36 . . "Soybean (0-37) Radiation z 230g/Col cm-2 
-x- Cowpeo (0.41) 1 1'" 

Soil temperature measurements were made for maize, F 4 -34 - Maize (047) 1 , 

cowpea and soybean. The predicted soil temperature at 32 
20 cm depth under maize and cowpea was within 0.6°C 
of the measured soil temperature. Soil temperature can E 
also be predicted from the air temperature (Table 19). 28 

0 The effect of canopy cover on diurnal fluctuations in soil 29 doW after seeding 

temperature at 29 and 37 days after planting for a sunny 
and a cloudy day, respectively, is shown in Fig. 13. The 24- -X ........  

higher temperature under soybean compared to the 22 

lower temperature under maize and cowpea is partly , 1'6 2'0 24 

attributed to poor stand because of a supraoptimal tem
perature regime during the periods of seedling Fig. 13. Diurnal temperature variation at 5-cm depth in 
emergence and establishment, a flat base soil under 3 crop canopies at 2 occasions 

The values of amplitude and phase angle for the first 3 following seeding. Numbers in the brackets denote leaf 
harmonics of the temperature wave for different surface area index on the day of temperature measurements.  
conditions and crop covers are shown in Table 20. It is 

Table 19. Calculated and measured soil temperature in control (bare flat) treatment.  

Air
temperature 

at 1-r' Soil temperature (0C) 
height 

Soil (°C) 
depth Maxi. Mini. Maximum Minimum Mean 

Date (cm) Meas. Calc. Meas. Calc. Meas. CaIc. Difference 

4.12.80 1 34.3 22.9 44.2 47.8 26.7 26.0 35.4 36.9 1.5 
15 - - 35.5 34.2 29.5 30.0 32.5 32.1 0.4 

8.12.80 1 35.5 23.2 45.8 49.2 27.2 26.3 36.5 37.7 1.2 
15 - - 35.6 34.4 29.6 30.3 32.6 32.3 0.3 

Maxi. = maximum; Mini. = minimum; Meas. = Measured; Calc. = Calculated.  

Table 20. Total variance (OC) of the soil temperatures at various depths under different crops grown on bare flat, 
mulched flat or bare ridged soil surface and its percentage accounted for by different harmonics.  

Percentage of variance accounted for by the harmonic 

Cover Crop-- No Crop Soybean Cowpea Maize 
Harmonic Soil --* 
Number depth (cm) 5 20 35 5 20 35 5 20 35 5 20 35 

BARE FLAT 
Variance (°C) 115.53 19.90 4.45 140.83 28.75 6.45 19.30 3.49 0.56 18.12 3.20 0.57 

1 94.8 95.6 92.6 93.2 96.0 93.3 92.3 94.0 91.1 94.4 95.3 89.5 
2 3.8 2.1 4.5 5.3 1.7 4.2 4.4 4.3 5.4 3.2 2.5 7.0 
3 0.5 0.7 0.7 0.6 0.8 0.5 1.3 0.3 0.4 0.9 0.9 1.2 

Total 
1 to 3 99.1 98.4 97.8 99.1 98.5 98.0 98.1 98.6 96.9 98.5 98.7 97.7 
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