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Sudden changes in crop environment, as influenced by total solar eclipse
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ABSTRACT. The Division of Agricultural Meteorology, at Pune of IMD conducted an experiment at Principal
Evapotranspiration Observatory, Canning, W.B., during October, 1995 to study the sudden changes in crop environment. The
present study revealed that both the crop canopy temperature and observatory temperature at different heights recorded sharp
fall of around 2.0°C at 0900 hr (IST) on the eclipse day. The relative hurmdity (%) increased sharply at 0900 hr (IST) on the
eclipse day within crop canopy as well as within observatory. The soil temperature dropped suddenly at 10 and 20 cm depths
of the subsoil and delayed reversal of the soil temperature gradient occurred on the eclipse day; the grass minimum temperature
was 21.2°C, Bright sunshine hours reduced by 0.8 on the eclipse day as compared to the preceding and succeeding days. The
wind during the eclipse period was almost calm between 0900 - 0930 hr(IST). The daily total ET recorded on the eclipse day
was the minimum. The rate of evapotranspiration was less than half as compared to the other days, as recorded at 0830 hr(IST)
(0.2 mm) on the eclipse day, which was closely followed by that observed at 1130 he(IST) (0.3 mm).

Key words — Total solar eclipse, Crop canopy, Soil temperature gradient, Grass minimum temperature, Subsoil,

ET (Evapotranspiration).

1. Introduction

On 24 October, 1995, the moon's shadow blackened out
the rising sun for few seconds along a 14000 km path from
central Iran to south China sea including the Indian subconti-
nent, covering a 46 km strip from Bikaner in Rajasthan to
Diamond Harbour in W.B. The eclipse of 24 October, 1995
started in India, at around 0723 hr(IST) and ended at around
1019 hr(IST) with the duration of total eclipse varied between
48 seconds in Rajasthan to 82 seconds in W.B.

The total eclipse was of great importance to agrome-
teorologists because it was equivalent to a very short phase
of night time conditions during the day. Radiation activated
physiological, biochemical processes in plants were ex-
pected to show sudden response. Light, its duration, inten-

sity, quality, nature of receipt and distribution has obvious
impact on meteorological / micrometeorological parameters
which directly or indirectly influences many phases of plant
growth and development, temporarily. Changes in atmos-
pheric parameters as influenced by total eclipse were ex-
pected to have some effect on crop behaviour on the eclipse
day as compared to the preceding and succeeding days.
The changed environmental elements as a resuit of total
solar eclipse and their temporary effects on crop growth
were complex because in field, the crops were always sub-
jected to a constant interaction with various combinations
of elements. It was observed that in general, at extremely
low radiation intensity the photosynthetic efficiency re-
duced. The crop productivity decreased at low temperatures.
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TABLE1(a-h)

Agrometeorological observations during the total solar eclipse of 24 October, 1995

Date Hours (IST) of observations
1995 0530 0630 0730 080C 0830 0900 0930 1000 1030 1130 1230 1330 1430 1530 1630 1730 mean
(a) Mean crop canopy temperature (°C)
23 Oct 25.0 26.8 268 303 - 306 - 298 317 315 296 310 292 261 264 288
24 Oct 23.5 25.0 257 263 264 256 278 274 290 284 305 285 292 282 247 250 270
25 Oct 20.5 216 224 225 249 - 264 300 297 298 281 270 250 258 257
(b) Mean crop canopy relative humidity (%)
23 Oct 98.7 96.0 98.0 - 81.3 74.7 87.7 743 790 840 787 723 91.0 907 851
24 Oct 93.0 91.7 89.3 86.7 823 970 91.7 930 767 807 770 777 723 673 883 933 849
25 Oct 843 96.0 93.3 923 - 807 - 82.7 707 700 657 730 78.0 867 753 80.7
(c) Mean vapour pressure (mm of water)
23 Oct 235 254 26.0 - 26.4 246 276 261 273 261 265 220 231 234 252
24 Oct 20.2 219 222 223 21.3 240 256 255 229 234 252 227 221 194 206 211 226
25 Oct 153 18.5 19.0 19.0 19.0 214 224 220 207 208 210 206 188 199
(d) Air temperature (°C) observed at 2.0 m height within observatory
22 Oct 285 26.5 264 274 - 290 - 302 290 301 304 295 295 275 280 284
23 Oct 254 26.0 274 286 - 29.5 315 305 315 320 300 310 272 255 289
24 Oct 24.6 24.0 26.0 26.5 265 248 267 265 302 297 276 275 313 297 260 258 27.1
25 Oct 215 219 245 24.5 25.0 254 200 292 290 298 288 284 259 264
26 Oct 20.0 21.2 228 248 - 24.5 247 283 309 311 300 304 280 257 263
() Air temperature (°C) observed at 3.0 m height withir observatory
22 Oct 25.0 26.2 26.0 27.0 29.0 300 285 300 301 294 294 270 27.8 28.1
23 Oct 252 26.0 272 28.3 29.3 308 303 311 315 295 305 267 254 286
24 Oct 24.3 23.8 25.8 26.3 262 245 266 263 290 290 276 270 309 294 255 256 267
25 Oct 21.0 21.8 24.1 24.0 245 250 285 29.1 285 296 285 280 257 26.0
26 Oct 198 20.8 220 24.5 245 246 276 300 295 280 282 2796 255 256
(F) Relative humidity (%) observed at 2.0 m height within observatory
22 Oct 96 9l 97 92 86 79 76 72 74 6 74 89 93 84
23 Oct 98 93 87 81 79 - 74 67 62 68 77 64 84 94 79
24 Oct 80 92 91 B6 83 97 80 83 60 62 81 72 52 59 83 81 78
25 Oct 80 76 60 64 - 70 - 76 57 56 66 53 58 61 71 66
26 Oct 95 94 89 - 78 82 88 61 51 51 50 53 59 73 7
(g) Relative humidity (%) observed al 3.0 m height within observatory
22 Oct 98 91 96 - 89 83 79 78 72 66 75 13 92 90 83
23 Oct 98 93 87 79 76 73 67 61 71 79 64 86 92 79
24 Oct 82 93 90 83 80 97 80 83 63 65 80 71 51 59 85 g1 78
25 Oct 82 73 62 67 69 74 57 54 66 51 58 59 68 65
26 Oct 95 93 92 81 81 87 59 53 59 59 62 58 7473
) (h) Mean soil temperature (°C) profile upto 20 cm depth
22 Oct 27.2 273 26.7 274 283 - 287 292 297 30.0 300 300 298 295 258
23 Oct 274 27.6 27.1 - 27.2 213 - 284 290 297 297 298 297 295 286 285
24 Oct 257 25.8 26.0 26.1 263 264 262 266 270 278 284 287 289 289 288 282 272
25 Oct 244 245 252 248 25.8 262 270 276 28.1 283 284 280 283 26.'}
26 Oct 24.2 243 244 250 - 254 267 271 277 282 284 285 282 281 266
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Fig.1. Rice crop canopy temperature at various levels on the solar eclipse day

The crop respiration rates also varied according to light
intensity. Reduction in hours of bright sunshine as influ-
enced by total solar eclipse could reduce productivity during
the period.

The Division of Agricultural Meteorology, at Pune, of
IMD undertook a study of various parameters within crop
environment during the total solar eclipse period. Within the
path of total eclipse, the most suitable site available is at
Principal Evapotranspiration Observatory, Canning, W.B.,
which is adjacent to the experimental rice fields of Central
Soil Salinity Research Institute. The different parameters
studied were crop canopy temperature (°C), its relative
humidity (%), vapour pressure (mm), observatory vertical
temperature (°C) and relative humidity (%) profiles, soil
temperature (°C) profiles, grass minimum temperature (°C),
daily maximum and minimum temperatures (°C), bright
hours of sunshine, wind speed (knots) and direction, and
evapotranspiration (mm). Intensive observations were car-
ried out with the objective of pin pointing the impact of total
solar eclipse on the crop environment.

2. Methodology

2.1. Crop canopy temperature at different heights

Assmann psychrometer dry bulb thermometer was used
for measuring rice crop canopy temperature (°C) at three
different heights within canopy viz. bottom level (within 0-5
cm from ground level), middle (within 30-35 cm from
ground level) and top (within 60-65 cm from ground level).
After winding the psychrometer, sufficient time was al-
lowed to make the dry bulb reading steady and then the
temperature was recorded. The observations were recorded
at hourly interval from 23 - 25 October, 1995 between 0530

to 1730 hr(IST), except on 24 October, 1995 on which the
observations were taken at half - hourly interval between
0730 to 1030 hr(IST) (Fig.1). The computed mean of the
canopy temperature is presented in Table 1(a).

2.2. Crop canopy relative humidity and vapour pres-
sure (of water) at different heights

Assmann psychrometer dry bulb and wet bulb tempera-
tures were recorded within the rice crop canopy, from which
relative humidity (R.H. %) and vapour pressure (V.P. in
mm) were computed by use of standard tables. The R.H.
values were computed from 23 - 25 October, 1995 at hourly
interval between 0530 to 1730 hr(IST), except between
0730 to 1030 hr(IST), observations were computed at half-
hourly interval (Fig.2). The mean R.H. (%) and V.P. (mm)
are determined and presented in Table 1 (b) and (c), respec-
tively.

2.3. Observatory vertical temperature profiles

The vertical temperature profiles were recorded by
Assmann psychrometer dry bulb thermometer at different
heights viz. 1.0, 2.0 and 3.0 meters. After winding the
psychrometer, sufficient time was given to make the dry
bulb reading steady and then it was recorded. The observa-
tions were recorded at hourly interval from 22 - 26 October,
1995 between 0530 to 1730 hr(IST), except on the eclipse
day between 0730 to 1030 hr(IST), the observations were
recorded at half-hourly interval. The temperature observed
at 1.0 m is presented in Fig.3 and that observed at 2.0 and
3.0 m heights are presented in Table 1 (d & e).

2.4. Observatory vertical relative humidity profiles

The R.H. (%) profiles at different heights viz. 1.0, 2.0
and 3.0 meters were computed (through standard tables) by
use of Assmann psychrometer dry bulb and wet bulb tem-
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perature readings. The observations were taken from 22 - 26
October, 1995 at hourly interval between 0530 to 1730
hr(IST), except on 24 October, 1995 between 0730 to 1030
hr(IST), the values were computed at half- hourly interval.
Observatory vertical R.H. (%) profile at 1.0 m height is
presented in Fig.4 and that observed at 2.0 and 3.0 m heights
are presented in Table 1(f&g).

2.5. Soil temperature profiles

The soil temperature profiles at 5.0, 10.0 and 20.0 cm
depths were measured by mercury-in-glass soil thermome-
ters. The thermometers were provided with an inclination of
120° with the ground. The soil temperatures were recorded
from 22 - 26 October, 1995 at hourly interval hgtween 0530
to 1730 hr(IST), except on the eclipse day between 0730 to
1030 hr (IST), the observations were taken at half-hourly
interval (Fig.5). The mean of the soil temperature observed
at different depths is presented in Table 1(h).

2.6. Grass minimum temperature

The grass minimum thermometer recorded the grass
minimum temperature (°C). The sheathed minimum ther-
mometer was exposed on a plot covered with short grass of
2.5 to 5.0 cm size within observatory. The instrument was
read in the morning and reset in the evening. The reading

130 1230 1330 1430 1530 1630 1730

Hours (1ST)
Fig.2. Rice crop canopy relative humidity as observed on the eclipse day and in the preceding and succeeding days

was taken once daily from 23 - 26 October, 1995 and is
presented in Table 2(a),

2.7. The maximum and minimum temperatures

The Stevenson’s screen maximum and minimum ther-
mometers were used for measurement of the maximum and
minimum temperature during 22 - 26 October, 1995. The
frequency of both the observations were once daily and are
presented in Table 2(b).

2.8. Bright sunshine hours

Sunshine recorder was used for measurement of bright
sunshine hours. The instrument was placed in such a way
that the light from the sun as it passed through the glass
sphere was concentrated to a point on the card and burnt it
right through. The observations were recorded (in the form
of burn) on short curved winter card and after computation,
daily hours of bright sunshine were recorded from 22 - 26
October, 1995 and are presented in Table 2(c), Fig.6.

2.9, Wind speed and wind direction

Portable cup-counter anemometer and portable wind-
vane (in Japanese portable kit) were used for measuring
wind speed (in meter/second) and wind direction, respec-
tively. The wind speed was converted into knots by multi-
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TABLE 2
Grass minimum temperature, the maximum and minimum temperatures and bright sunshine hours as observed on the eclipse day
and in the preceding and succeeding days
(a) (b) (c)

—Grass minimum temperature (°C) _ ___The Maximum and minimum temperatures (°C) Bright sunshine hours
Date Temperature (°C) Date Maximum Minimum Date Hours
(1995) (1995) (1995)
23 Oct 27 22 Oct 318 24.1 22 Oct 6.7
24 Oct 21.2 23 Oct 32.6 24.1 23 Oct 10.5
25 Oct 16.9 24 Oct 31.2 219 24 Oct 9.7
26 Oct 14.9 25 Oct 31.0 18.6 25 Oct 10.5

26 Oct 315 19.0 26 Oct 10.5

plying wind speed in meter/second with 1.94. Considering
the height of different crops wind profiles were measured at
1.0 m and 2.0 m heights Figs.7(a&b). Observations were
recorded from 23 - 25 October, 1995 at hourly interval
between 0530 to 1730 hr(IST), except on 24 October be-
tween 0730 to 1030 hr(IST), the observations were recorded
at half-hourly interval.

2.10. Evapotranspiration

Volumetric lysimeter was used for measurement of
evapotranspiration (mm). The crop plants were grown in the
soil tank, sunk in the middle of the field. The float mecha-
nism controlled the flow of water from the reservoir in such
a way as to keep the water table in the tank to a desired depth.
The observations were recorded from 0530 to 1730 hr(IST),
at 3-hourly interval from 22 - 26 October, 1995 (Fig.8).
However, the rice crop within the lysimeter tank was at
harvesting stage.

3. Results and discussion

The morning sky on 24 October, 1995 witnessed the
total solar eclipse. A sudden but significant, temporary
change in agrometeorological parameters occurred during
the eclipse period. The data are presented either in tabular
forms or in the form of figures with the “cause and effect”
relations.

3.1. Crop canopy temperature at different heights

The observations were recorded at bottom, middle and
top of the canopy from 23-25 October, 1995 and observa-
tions on the eclipse day are presented in Fig.1. The bottom
level of the canopy was always slightly warmer than the
higher canopy levels.

On 23 October, 1995 (i.e. in the preceding to the solar
eclipse day), the moming and afternoon temperatures were
low and between 0830 to 1530 hr(IST) the temperature was
greater than or equal to 29.0°C, On the eclipse day, the
pattern of the preceding day temperature was almost main-
tained except during the eclipse period (Fig.1). A sharp drop
in temperature was observed at 0900 hr (IST) (i.e. just after
the totality phase). The temperature in the early morning and
evening hours were a bit lower as compared to the preceding
day and between 1030 to 1430 hr(IST) the temperature was
around 29.0°C. In the succeeding day, the morning tempera-
ture was low as compared to the preceding two days, other-
wise it followed the usual trend as observed on 23 October,

1995. The temperature was around 29.0°C between 1130 to
1330 hr(IST).

The mean canopy temperature as observed through
Table 1(a) showed that on the eclipse day, the canopy
temperature was low as compared to the preceding day. The
mean canopy temperature on 24 October, 1995 showed
marked fall of around 1.5 to 2.0°C at 0900 hr(IST) as
compared to the temperature recorded at 0830 and 0930
hr(IST).

The temperature drop, on the eclipse day, during the
eclipse period within crop canopy followed the same trend
as observed within the observatory. The canopy temperature
increased slightly from bottom to top, because of heat re-
lease by evaporation (of stagnant water within rice field) and
transpiration (through foliages) which remained confined
within the crop canopy and the top of the canopy represented
the transitional layer (as interface between canopy and its
upper atmosphere) where the temperature was slightly
lower. The temperature drop showed a time lag of around
12 minutes from the period of total eclipse. During the
period of total eclipse, sun was completely covered by the
moon’s shaddw and thus, automatically the temperature was
gradually reduced.

3.2. Crop canopy relative humidity and vapour pres-
sure at different heights

The daily R.H. (%) as computed between 23 - 25
October, 1995 are presented in Fig.2. The usual trend was
that during morning and evening hours the values were high
and during the middle of the day, values were low (as
observed on 23 and 25 October, 1995). Within the canopy
the variation was not so prominent. But on the eclipse day
during eclipse period, the values increased sharply (between
0830 to 1030 hr(IST) and afterwards it followed the usual
trend. The mean R.H. (%) as observed within the crop
canopy (Table 1b) showed that on the eclipse day at 0900
hr(IST) the value was 97% (a rise of around 15% as com-
pared to that observed at 0830 hr(IST).

The mean vapour pressure (V.P. in mm) computed
within crop canopy (Table 1c) showed that in the morning
and evening hours, the values were comparatively low
which increased as the day approached noon time observa-
tion. On the eclipse day, the V.P. increased sharply between
0830 to 1030 hr(IST).
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Fig.3. Observatory air temperature at 1.0 m height on the solar eclipse day and in the preceding and succeeding two days
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Fig.4. Observatory relative humidity at 1.0 m height, on the solar eclipse day in the preceding and succeeding two days

On the eclipse day, during eclipse period, both the R H.
(%) and V.P. (mm) increased sharply with the sharp drop in
temperature during that period.

3.3. Observatory vertical temperature profiles

The usual trend of air temperature within observatory
was, low temperature during early morning and evening
hours and high temperature between 1130 to 1530 hr(IST).
On 24 October 1995, at 1.0 m layer, the temperature reduced
sharply, the maximum drop of around 2.0°C was observed

at 0900 hr(IST) and afterwards it followed the usual trend
(Fig.3). The observatory air temperature decreased slightly
with height, otherwise the trend was almost similar at 2.0
and 3.0 m layers (Table 1 d&e) as compared to that observed
at 1.0 m layer. The temperature recorded at 0900 hr(IST) at
different layers were 25.0°C (at 1.0 m), 24.8°C (at 2.0 m)
and 24.5°C (at 3.0 m). The mean air temperature on the
eclipse day was low as compared to the preceding two days.
However, in the succeeding two days the temperatures were
lower as compared to that observed on 24 October 1995.
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Fig.5. Soil temperature at different depths as observed on 24 October, 1995 (the solar eclipse day)

Fig.6. Hours of bright sunshine as recorded by sunshine recorder (A-23 October, 1995, B-24 October, 1995, C-25 October, 1995

The air temperature within observatory reduced after
0800 hr(IST) just after the commencement of solar eclipse.
With the increase in proportion of sun covered by the
moon’s shadow, the percentage cut of the solar energy
reaching earth also increased with a few minutes lag. The
phenomenon of total solar eclipse occurred at 0848 hr (IST)
and the maximum fall occurred at 0900 hr(IST) (for all the
layers). The fall in temperature in the succeeding two days
were neither because of total solar eclipse nor because of
early winter; it was due to other phenomenon as reported by
India Meteorological Department (IMD) Alipore, West
Bengal.

3.4. Observatory vertical relative humidity profiles

The observatory R.H. (%) was high inthe early morning
and in evening hours and in the mid-day, values were low
for all the five day studied from 22 - 26 October, 1995. On
the eclipse day at 1.0 m layer, during the eclipse period, the
values showed sharp rise from 0830 to 0900 hr(IST) (the
increase was around 16%) and afterwards, the values fol-
lowed the usual trend (Fig.4). The observatory R.H.(%)
maintained the same trend at 2.0 and 3.0 m heights (Table 1
f&g), to that observed at 1.0 m height. The sharp rise of
around 14% was observed at 0900 hr(IST) in 2.0 m layer, as
compared to 0830 hr(IST) observation, while during the
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Fig.7(a). The wind profile (its speed and direction) at 1.0 m height on the eclipse day and in the preceding and succeeding days

[ —— 230cT 95
| —— 2 0CT 95
»—x—x 25 0CT “95

B — Wind direction

Wind speed (knots)
o~
T

/7 1 1 V/l

N

0630 0730 0830 0930 1030

N30

1230 1330 1430 1530 1630

Hours(IST)
Flg.7(b). The wind profile (its speed and direction) at 2.0 m height on the eclipse day and in ihe preceding and succeeding days

same time on the eclipse day at 3.0 m layer, the rise was 17%
as compared to the value observed at 0830 hr(IST),

The reason for sharp rise in R.H. (%) within observatory
was the same to that observed within crop canopy. With the
sharp drop in temperature during the eclipse period, the R H.
(%) increased sharply.

3.5. Soil temperature profiles

The soil temperatures (°C) was observed at 5.0, 10.0
and 20.0 cm, showed that the mean soil temperature of
different layers, was higher in the preceding two days as
compared to the eclipse day, while the succeeding two days
recorded lower average soil temperature (Table 1h). The
usual trend was, initially, in the morning hours, soil tempera-
ture was low, with the warning of the earth (during day time)
gradually the temperature within the subsoil increased and
attained the peak between 1430 to 1530 hr(IST) and after-
wards it decreased.

On 22 and 23 October 1995, in the early morning at
0530 and 0630 hr(IST) soil temperature was higher at 20.0
cm depth as compared to the 5.0 or 10.0 cm depth soil layer
and the reversa! of temperature gradient occurred after 0730
hr(IST) from which time, the top soil became warmer till
1730 hr(IST) observation. On 25 and 26 October, 1995, the
reversal of soil temperature gradient occurred between 0730
to 0830 hr(IST). However, on the eclipse day, the soil
remperature at 20.0 cm soil depth was higher as compared
to 5.0 or 10.0 cm depth soil layer upto 0830 hr(IST) and
between 0900 to 1000 hr(IST) the variation in soil tempera-
ture among different layers were negligible (Fig.5). There-
fore, the true reversal of soil temperature gradient occurred
after 1000 hr(IST). Afterwards, till the evening (1730 hr
IST)observations, 5.0 cm depth soil layer maintained the
higher temperature, followed by 10.0 cm depth soil layer in
comparison with the 20.0 cm depth soil layer. On the eclipse
day, a sudden temperature drop was observed at 0930 hr



KASHYAPI et al: SUDDEN CHANGES IN CROP ENVIRONMENT

ET (mm)

=

{1
E3

519

220CT 95
23 0CT 95
2 OCT "95
250CT 95
26 OCT 95

NN NN AN NN

130

-
~
w
o

Hours(15T)
Fig.8. Evapotranspiration at 3-hourly interval on the eclipse day and in the preceding and succeeding days

(IST). The soil temperature drop was around 0.4 to 0.5°C
which was prominent at 10.0 and 20.0 cm soil depths.

The solar energy reached the earth's surface which
flowed downward from the surface layer to the deeper
subsoil during day time. The reverse was the case during
night time when heat energy flowed from deeper subsoil to
the surface layers which continued even in the early momn-
ing. Thus, when the earth’s surface was sufficiently heated,
the reversal of soil temperature gradient occurred, as ob-
served during the experimental period. But, on the eclipse
day, the process of reversal of temperature was delayed
because in the morning hours, source of energy was cut-off
for sometime. The drop in soil temperature was observed at
0930 hr(IST) though the event occurred at 0848 hr(IST).
This time lag was because the heat energy flowed from
surface layer to the deeper subsoil which took some time.

3.6. Grass minimum temperature

The grass minimum temperature (°C) which gave the
idea about the occurrence of ground frost, were recorded
during the experimental period (Table 2). The temperature
recorded on the eclipse day was 21.2°C, which was lower
than the preceding days grass minimum temperature. In the
succeeding days the values were further lower as compared
to that observed on the eclipse day (apparently there was no
effect on grass minimum temperature).

3.7. The maximum and minimum temperatures

The daily maximum and minimum temperatures (°C)
as observed during the experimental period are presented in
Table 2(b). The maximum temperature recorded during the
period showed only slight variation among the days, while
the minimum temperature varied significantly. The mini-
mum temperatures recorded in the preceding two days were

higher as compared to that observed on the eclipse day and
the succeeding two days recorded further lowering in mini-
mum temperature. The maximum and the minimum tem-
peratures recorded on the eclipse day were 31.2°C and
21.9°C, respectively. Thus, the solar eclipse resulted in
greater fluctuation in daily temperature pattern.

3.8. Bright sunshine hours

The hours of bright sunshine were recorded (in the form
of burn) on the sunshine card and are presented in Fig.6,
Table 2(c). On 22 October, 1995, because of the dense cloud
cover, the bright sunshine hours were less, while on 23, 25
and 26 October, 1995, the hours of bright sunshine were the
same (10.5 hr). However, on the eclipse day the hours of
bright sunshine was less (only 9.7 hr).

During the eclipse period because of total eclipse, the
concentration of light energy was insufficient to cause burn
over the card which reduced the hours of bight sunshine by
0.8 hr (equivalent to 48 minutes).

3.9. Profiles of wind speed and wind direction

The wind profile observed at 1.0 m height was lower as
compared to that observed at 2.0 m height [Fig.7(a&b)]. The
wind was calm upto 0730 hr{IST) and also at 1730 hr(IST) on
the eclipse day. The wind speed reduced after G830 hr(IST) on
the eclipse day and between 0900 and 0930 hr(IST) the wind
speed was approximately zero and from 1000 hr(IST) wind
started blowing with increasing speed. The pattern was almost
similar for both 1.0 and 2.0 m air layers,

The northerly wind component was prevalent at both
1.0 and 2.0 m air layers. The wind direction on the eclipse
day at different hours of observations were NNE (at 1.0m),
NE (at 2.0 m); NNW (at 1.0 and 2.0 m); calm (at 1.0 and 2.0
m); NNW (at 1.0 m), NNE (at 2.0 m); ENE (at 1.0 m), N (at
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2.0 m) and NNE (at 1.0 and 2.0 m) at 0800, 0830, 0900,
0930, 1000 and 1030 hr(IST) respectively.

On the eclipse day, as the moon’s shadow gradually
covered the sun with the commencement of solar eclipse,
the heat source was cut-off, which might be the cause of
lesser air movement during the eclipse period.

3.10. Evapotranspiration (ET)

The evapotranspiration (mm) values were recorded
during the study period and are presented in Fig.8. The
lowest ET was recorded at 0830 hr (IST) (0.2 mm), closely
followed by that observed at 1130 hr(IST) (0.3 mm), while
in the other days at 0830 and 1130 hr(IST), the ET values
were 2 0.5 and 2 0.4 mm, respectively. The total daily ET
on the eclipse day was the lowest (1.9 mm) in comparison
with the preceding and succeeding days.

4. Conclusions

The present study of the total solar eclipse in relation to
crop environment revealed the following conclusions:

(i) A sharp temperature drop was observed at 0900
hr(IST) on the eclipse day within the crop can-
opy. The mean canopy temperature was low
through out the day and marked fall of around 1.5
and 2.0°C was observed at 0900 hr(IST) on 24
October, 1995. The bottom of the canopy level
maintained slight higher temperature during the
experimental period.

(if) The R.H.(%) within rice crop canopy increased
sharply between 0830 to 1030 hr(IST) on the
eclipse day. The mean R.H.(%) within the crap
canopy recorded the peak of 97% (an increase of
15% as compared to that observed at 0830
hr(IST) at 0900 hr(IST). The variation in R.H.
(%) at different levels within the crop canopy was
not so prominent. On the eclipse day, the vapour
pressure increased sharply between 0830 to 1030
hr(IST).

(iii) The observatory vertical temperature profiles at
(1.0, 2.0 and 3.0 m) as observed on the eclipse
day, also recorded sharp drop of around 2.0°C at
(0900 hr(IST). The observatory air temperature
decreased slightly with height and the mean air
temperature on the day was lower as compared to
the preceding two days.

(iv) The R.H. (%) profiles observed with in the obser-
vatory, at 1.0, 2.0 and 3.0 m heights, recorded
sharp rise of around 14 to 17% at 0900 hr (IST)
as compared to that observed at 0830 hr(IST) on
24 October, 1995.

(v) The soil temperature profiles as observed on the
eclipse day (at 5.0, 10.0 and 20.0 cm depths of
subsoil) recorded a sudden temperature drop, at
0930 hr(IST) (of around 0.4 to 0.5°C) which was
most conspicuous at 10.0 and 20.0 cm depths of the
subsoil. Delayed reversal of soil temperature gradi-
ent occurred on the eclipse day (after 1000 hr(IST).

(vi) The grass minimum temperature on the eclipse
day was 21.2°C which was lower than the preced-
ing day, grass minimum temperature.

(vii) The minimum temperature observed on the
eclipse day was lower as compared to the mini-
mum temperatures of preceding two days though
the maximum temperature recorded during the

study period showed negligible variation among
the days.

(viii) Hours of bright sunshine reduced by 0.8 hr
(equivalent to 48 minutes) on the eclipse day as
compared to the preceding and succeeding days.

(ix) The profiles of wind as observed at 1.0and2.0 m
air layers recorded reduced wind speed after 0830
hr(IST) on the eclipse day and between 0900 to
0930 hr(IST) the wind speed was approximately
zero. The northerly wind component was preva-
lent at both 1.0 and 2.0 m air layers, on 24
October, 1995.

(x) The minimum ET value (i.e. 0.2 mm, which was
less than half as compared to the other days) was
recorded at 0830 hr(IST) on the eclipse day, closely
followed by that observed at 1130 hr(IST) (0.3
mm). The total daily ET observed on the eclipse day
(1.9 mm) was also the minimum in comparison with
the preceding and succeeding days.
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