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Short communication

Predicting grain yield in maize: canopy temperature based regression
indices

P. K. BAWEJA*

Punjab Agricultural University, Ludhiana

The plant water status is a primary
determinant of grain yvield. A means for
evaluating water status by remote measurements
could open a new way for improving yield
prediction. Several canopy temperature based
indices have been developed to quantify plant
water stress which have been used in grain yield
prediction. canopy temperature based parameters
have been found to give good relation with yield.
Here an attempt has been made to develop
regression models for explaining the vield
refationship for summer maize

A field trial was conducted during summer
1991 at Punjab Agricultural University farm,
Ludhiana (30°54°'N, 753°56'E and altitude 247 m
above mean sea level). This area is characterized
by semi-arid, subtropical type of climate with
very hot summer during April-June having air
temperature ranges between 40 and 45°C, which
recerves 261 mm of rainfall during summer crop
season {May-June). Four soil moisture regimes
were maintained by scheduling irrigation (75
mm) to the crop on cumulative pan evaporation
{CPE} basis {viz. 125, 100, 75 and 50 CPE) for
two dates of planting (25.4.91.and 6:5.91 ). Each
treatment was replicated four times in
Randomized Block Design. During crop growth
the canopy temperature and canopy air
temperature were recorded periodically by

infrared thermometer keeping one meter above
the canopy inclined at angle of 457 during 1430
hours on clear sky days. The canopy temperature
based indices used For grain yield prediction were

a)  Average canopy temperature (Tc) (Singh and
Kanemasu, 1983)

b) Average canopy - air temperature differential
(Tc-Ta) (Singh and Kanemasu, 1983)

¢l Summatton stress degree days (E5DD) {1dso
eral, 1977)

d) Average crop water stress index (Av.CWSI)
(Idso et al., 1981)

Average canopy temperature and canopy -
air temperature differential for the reproductive
period of the crop were calculated by summing
up the daily mid afternoon canopy temperature
values recorded for each treatment and dividing
by the number of observations. The average
CWSI for each treatment was calculated in the
same manner for the said period. Stress degree
days for each treatment was calculated by
summing up the canopy - air temperature
differential values obtained for each day for the
reproductive peried, The siress indices were used
for predicting the grain yield by developing
regresston models.
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Table 1: Grain yield and canopy temperature based indices as influenced by treatments.
Dates | Treatments Grain AvTe Aveérage ISDD Average
yield (°C) Tc-Ta {*C-day) CWSI
(t ha') (°C)
D, T, (50 CPE) (124 364 -4.0 -413.8 0.36
D, T, (50 CPE) (.20 387 -3.1 -284.7 0.51
D, T, (75 CPE} 0.20 37.7 36 -301.3 0.42
D, T, (75 CPE) 0.17 39.6 -2.1 -201.5 0.61
D, T, (100 CPE) 0.15 40.1 -1.5 -80.4 0.72
D, T, (100 CPE) 0.13 40.5 -0.3 -42.3 .79
Ly, T, (125 CPE) .13 41.3 0.6 34.7 0.71
D, T, (125.CPE) 0.12 42.5 1.2 T50.8 0.87
CD, . (x S*E)
Date 1.O(0.61) |1.08(0.84) [0.46 (0.23) | 10.63 (4.96) | 0.038 (0.02)
Treatment | 2 (081 [2.60(1.19) |0.66 (0.32) | 15.04 (7.01) | 0.033 (0.03)
Date x Treatment| NS (1.00)|NS (1.69) [0.93 (0.45) | 21.27 (2.92) | 0.76 (0.36)
Under first date of planting maximum grain ¥ =101.96-2.14Tc R*=0.94
yield (0.24 th'') was observed under unstressed j i
condition, The delay in planting by a fortnight Y=1316-2.17 (Te - Ta) R*=0.90
resulted in a decline in grain yield by 0.04 th'. Y = 12.60 - 0.04 ZSDD R =083
A similar trend was observed under relatively ' ' .
stressed (o stressed condition (T,-T ), whereas Y =31.97-24.21 CWSI R*=0.87

the delay in planting showed an increasing trend
of average canopy lemperature, average canopy
- air temperature difference, summation SDD and
average CWSI These indices under unstressed
conditions showed an edge over the stressed
coOndition {Table 1.

The following simple liner regression
models were developed :

where y is grain yield in t ha'',

The average canopy temperature based
model was found to be the best fit in predicting
grain yield followed very closely by average
canopy - air temperature difference regression
models which explained 94 and 90 per cent
variation in grain yield respectively.
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Similar relationship of grain yield with
different canopy temperature based indices have
been reporled by several workers on different
crops under vaned environments (Diaz et al,
1983, Singh and Kanemasu, 1983, Idso er al,
1977, Diaz er al., 1983, Walker and Hatfied,
1979,

This indicates that average canopy
lemperature and average canopy - air tlemperature
differences during the reproductive phase of
maize crop has an ample scope to serve as an
important tool for grain yield prediction,
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