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, wind (O’Toole and Hatfield. 1983) on
canOpy temperature have been reported
in literature. Most'ofthese studies were
confined to crops in the extra tropical
regions. As the-canopy temperature
gives a measure of plant’s response to

-- its environment, an experiment, was
carried out to assess the influenCe of
weather parameters on canopy
temperature measurements in rainfed

_

castor grown in the semi—arid tropical
region ofHyderabad.
'

MATERIALS AND METHODS

Field experiments on castor beans
(var. Aruna) were c0nducted at
Hayatnagar Research Farm of the
Central Research Institute for Dryland
Agriculture, Hyderabad, in the years
1992 and 1993. The crop was planted
on three different dates, spaced at .

intervals of 3 weeks so as to expose the

crop to difierent environments. The
three dates of sewing were June 22, July

i

14 and August 05in year 1992 and July
02, July 28 and August 20in year 1993
and treatments were replicated fOur

times in randomised block design. The

experiment Was laid on alfisols with ..

limited topsoil depth and water holding
capacity. The ‘ climate of the
experimental site is semi—aridwith mean
annUal rainfall and potential
evapotranspirationof767 mm and 1754

'

mm, respectively

‘

'

centre of the plot (size 20 x 75 m), to
.

Thes f

measurements Wereinitiated after th 1

canopy is fully developed, so as to avoi
‘

.
The crop was raised, adopting the

optimum plant density (70,000 plants
ha“), recommended fertiliser dose (50
kg N and 30 kg P ha‘l ), etc. Crop was
plantedin rowsagai'nst the slope for.

recommended package of practices like

conserving moisture and arresting soil 1

erosion. Seedswere hand dribbled at
an intr'a-row spacing pf 25cm in rows
of 60 cm width. Fertiliserwas applied
in two. splits, one as basal and another
as top dressing. Intensive interculture

7

and plant protection measures were also
followed.-

Canopy temperatures (Tc) were
measured aroundmid-dayperiod (1200-

.. 1230 hrs IST) with the help ofTelatemp .

AG-42 infraredthermometer on selected _

days at an interval of 7 to 10 days
Canopy temperature and CATD, the

canopy air temperature differential. ‘

(TT) were recorded viewing th:

canopyat an angle of 30°- from thu

horizontal from five randomly selectet
.

spots, preferably from four corners an-

avoid orientation bias

the infrared emissions from so
background. Stress degree day we

3

calculated as the difference betwee .

, canopy and air temperatures
Plant extractable soil 'wat

(PESW) ofthe cropped field on the dat
‘
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Fig.1.: Weekly march of rainfall, maximum and minimum temperature at
Hayatnagar Reseach Farm during the crop growmg penod 111' years 1992
and 1993. .
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of recording of canopy temperature was
obtained as output from the Ritchie’s
single layer water balance model
(Ritchie, 1972) PESW for the profile
is estimated based on the difference
between total soil water (TSW) and the
amount ofwater in the profile when the
profile is at the lower limit (LL) of plant
extractable water, i.e. permanentwilting
point (PWP). PWP and field capacity
for the experimental soils were
considered as 45 and 3145 mm,
respectively per 1 m of the profile. The

,

weather data required for running the
modelWere collected from the autOmatic
weather station located at the research
farm. The leaf area indices were
calculated by taking plant samples
periodically1n the crop

The days on which the PESW in
the field was more than 50mm] 60 cm ,

ofprofile were treated‘as highmoisture
conditiOn’ and vice versa In this study

'

the canopy temperature and stress degree
‘

days under highmoisture conditions
were separated-.from those tinder low
moisture conditions for quantifying their

'

. relative responses to weather conditions.
The canopy temperature and stress
degrees ofthe crop for the two situations
were separately regressed with the
weather parameters

RESULTS AND
DISCUSSION

Weekly march of rainfall,

CANOPYTEMPERATUREIN CASTOR

‘ received in years 1992 and 1993,

resultant of complex combination of

7

"is necessary to study the influence of ‘

observations ofEhrler (1973); Jacksor

I

temperature and saturated vapou

.
ofthesethree factors also showedhighe 1-

‘ low soil moisture conditions in both t1:

1.1
'32 "

maximum and minimum temperature at 1

the research farm foi' the years of 1992
and 1993 are presented in Fig. 1. Annual '

rainfall of 766 and 755 mm were ‘

respectively. As canopy temperature is

not the outcome of a single factor but a "

plant, meteorological and soil factors, it ’

these parameters on canopy temperature
both individually and in combination. 5

Influence on canopy temperature:
:1

The relations between canopy'

temperature andweather parameters arei:
figured1n Table 1. -

'

_

i

Ambient air temperature positivel} i

influenced the canopytemperature unde; i
» both high and low meisture conditions

I

which is in agreement with the

(1982) and Sagar ez‘ al (1988).

i
l

l
The-combined effect of plan i

extractable soil water (PESW) air
I

pressure deficit on canopy temperatur
I

ishighly significantunder both the hig'I
'

and low soil moisture conditions an
also1n both the years The combinatio

influence on canopy temperature unde

high soil moisture conditions than undc
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years 1992 and 1993. These three
parameters explained79-8 8% in canopy
temperature under high moisture
condition and 74 to 77% variation under
low moisture condition. In Hatfield er
al.‘ (1984) also canopy temperature was
influenced more by meteorological
parameters, under irrigated conditions.

Influence on stress degree days

'Air temperature, PESW and SVPD
negatively were related to the stress

- degree days under both high; and low
moisture regimes in years 1992 and 1993

(Table 1), similar to the observations
made by Idso et a1. (1981).

The combined effect ofW/SVPD,
PESW and air temperattrre, in regression
equations for predicting stress degree
days, was significant under high soil
moisture conditions in both years but
was nonsignificant Under low moisture '

conditions. The R2 valuesWere between
0.53 to 0.80 under high" moisture
Condition and 0.58 under law moisture
condition-Martin et al. (1994') also
showed higher signifiCance in the
relatidnship between stress degree days ,

‘ and multiple (more than one) weather
’

'variables when compared to the
relationship between stress degree days
and any single variable.

CONCLUSIONS

Under high soil moisture

CANOPYTEMPERATUREINCASTOR. '

.
.

‘ 34

conditions, temperature can significantly
explain thevan’ability in both canopy
temperature and stressdegree days _'

whereas under low soil moisture
- conditions PEWS and air temperature
significantly influence both canopy
temperature and stress degree days.
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