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ABSTRACT. An experiment was conducted 10 study the wheat microclimate [or higher geain yield
production at research farm of Hisar Agriculiural University (HALUL Prafiles of temperature. relaive
humidity, leal temperature. leal weiness, wind speed were measured in the crop canopies of different
sowing treatments. Higher air temperatures and lower soil moisture were observed during reproductive
phase under delayed sowings. Albedo varicd between 019 and 0.23. Test weight decreased with delay in
sowing time. Sowing of wheat between 31 October and 14 November produced statistically higher yield
under favourable microclimate conditions at dilferent phenophases

Key words — Phenophase. Leal area
temperature, Yield.

1. Introduction

The microclimate of different crop canopies
has been the subject ol investigation during the
last decade (Gillespie and King 1971. Legg and
Long 1975. Johnson et al. 1976. Balddcchi er al
1983 and Ram Niwas er al 1989). Physical and
dependent physiological variables provided the
interaction between the crop with its surrounding
environment. However. the separation of the com-
plex physiological system of wheat crop into com-
ponents which respond to discrete elements of the
physical environment is not so simple. Often
physiological variables are used alongwith weather
variables to explain these interactions. When these
interactions are visualized at organelle scale these
are much. more complicated because the
physiological and morphological characteristics of
plant tissues-and their development take place
with environmental interactions (Friend 1966.
Woledge 1973).

Such studies will generate valuable informa-
tion regarding the interaction of crop with its
environment. Therefore. a field study was under-
taken to quantify the crop microclimate 1o
improve the yield potential.
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2. Materials and methods

A field experiment was conducted at the
experimental farm. Hisar (Lat. 29°10°'N. Long.
75°46'F. 2152 m asl) during the winier season
of the year 1990-91. The wheat variety. WH-147.
was sown under five different dates of sowing
namely. 31 October (Dj). 14 and 29 November
(D> and Dj). 14 and 29 December (D4 and Dy).
The plot size was 11.25X 4 m. All the Easic
inputs and agronomic practices were followed as
per the package of practices recommended for
wheat crop by the University. Soil of the
experimental plot was sandy loam. Five plants
were tagged for recording detailed phenological
ohservations in each plot. The experiment was
conducted in randomized block design with five
treatments and three replications. The day on
which any of the three plants attained a pheno-
phase. was recorded as the date of occurrence
of that particular phenophase. Plants from
1.0 m? area were uprooted and leaves were
separated for leaf area measurement using leaf
arca meter and finally LAl and dry matter was
calculated at 15-day intervals. Yield and its
altributes  were recorded at  maturity in all
the treatments,




O. P. BISHNOI et al.

TABLE 1

Sensor Data logger -

Location

Wind speed ES-020 At 50% of crop height &
sensor at 2 m above crop
canopy

Air temp. &
R. . sensors

PAR sensor

—do—

1.0 m above crop
canopy

Pyranometer
Albedometer 3023 —do—

Two Blackman 8 M-898 Al 5 & 15 cm soil
so0il moisture with depth

blocks in each ES-260

plot

—do—

Two thermister ES-060

Attached 10 two fully
temp. probe

grown up leaves

Leal wetness
SCNSor

ES-460 —dg—

An OMNIDATA automatic weather stations
was installed in the wheat crop to record crop
micro-climatological parametrs. Details of the dif-
[erent sensors and data logger used in the weather
station are given in Table 1.

The two Blackman soil moisture blocks were
installed at 5 and 15 cm of soil depth in each plot
and these were not changed only the wires were
disconnected.

The above parameters were recorded on each
date of sowing by shifting the weather station on the
consecutive days in each replication at particular
phenophase. The occurrence of phenophases was
different on different dates of sowing of wheat. The
data-logger was programmed to record all meteoro-
logical variables and averaged over the day.

3. Results and discussion

The data on air temperature, relative humidity
and wind speed are presented in Table 2. The
seasonal temperature range (maximum and mini-
mum mean air temperature during growing season)
was recorded with a maximum value (15.81°C) in
delayed sown wheat (Ds) followed by Dy4 (13.35°C).
D3 (10.8°C), Dy (8.13°C) and D3 (7.0°C). The early
sown wheat (D)) experienced higher air tem-
peratures during the initial growth stages as com-
pared to later reproductive phenophase. However,
with delay in sowings this trend was reversed. Dur-
ing germination period the mean air temperature
was less in delayed sown wheat (Ds) by 10.9°C as

compared to early sown wheat (D)). However, dur-
ing flowering to physiological maturity the mean air
temperatures were higher in D5 by 5 to 7°C as com-
pared to those observed in D). A mean daily tem-
perature of 15 to 20°C was optimum for growth and
development of wheat crop, higher femperatures

Eee

beyond 25°C, coupled % Jower relative humidity
values ag maturity resulted in reduced yields

(Mavi 1986).

The higher relative humidity values were recor-
ded at germination stage in delayed sowings (Dy4
and Ds) due to the inverse relationship between air
temperature and relative humidity with the onset of
north westerlies. It supports the results reported by
Ram Niwas er al (1989) in raya. The relative
humidity values were recorded lower in wheat at
milking and ripening stages under delayed sown
conditions (Ds) by 9.23 and 11.03 percent respec-
tively as compared to values observed in early sown
wheat (D).

Higher wind speed was observed in late sown
(D4 and Ds) treatments than that of the early sown
wheat crop (D)) during later phenological stages
due to the increased surface roughness created with
the increase in crop height and leaf area index.
Similar results were reported by Ram Niwas et al.
(1989) in raya (Brassica juncea L. under similar
environmental conditions.

The leaf temperature, leaf wetness and soil mois-
ture values, in wheat crop at different stages, are pre-
sented in Table 3. Wheat leaves were cooler than
surrounding air temperature in all the sowing dates
throughout the growing season due to non-stress
e>nditions, when irrigations are given as per recom-
mended irrigations for wheat crop. It confirms the
findings of Ram Krishna er al. (1977) in pearl millet
crop under arid environment. The difference in air
and leaf temperature increased under delayed sow-
ing conditions at the ripening stage due to increase
of transpiration rate with increase of air tempera-
ture under late sown wheats.

Leaf wetness values during different wheat
phenophases varied from 23 to 53 percent RD (rela-
tive dryness) irrespective of dates of sowings. The
leaf surface had less water in delayed sown wheat
(Ds) during reproductive phenophase as compared
to other sowing dates. This is attributed to the lower
humidity values experienced by wheat under late
sown wheat (Ds) during the reproductive stage
(Table 3).

The soil moisture tension increased with advan-
cement of growth stages on all dates of sowing due
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TABLE 3

Maximum leaf area index (LAI), total dry matter production, 1000
seed weight and grain vield in different sowing dates of wheat

Dates of Maximum  Total dry 1000 seed  Grain yield

sowing LAI matter (q/ha) weight (g) (g/ha)
D, 4.2 129.6 438 513
D, 40 1257 432 50.0
D, 33 100.4 124 423
D, 32 9.9 30.1 41.0
D. 29 80.0 26.2 35.9
SE. (m)+ 016 B.87 1.11 124
CD.at 5% 0.52 2892 3.62 4.04

to increased water use with canopy development.
Lower soil moisture was observed during the rep-
roductive stage in late sown conditions (D4 and Ds)
inspife of same irrigation levels. This was attributed
to the higher air temperatures experienced by late
sown crop., which may be due to the maximum
water loss under prevailing environment.

Albedo values varied between 0.17 and 0.18 dur-
ing germination time with bare soil in all treat-
ments. Albedo increased with the emergence and
development of crop canopy and the highest value
(0.23) was observed in early sown treatments (D,
and Dj) at the maximum leal area index (LAI)
stage. Albedo showed an increasing trend with the
development of LAI whereas after grain filling
stage, a decreasing trend was observed in all treat-
ments due to senescence of leaves as the crop
approached maturity.

Maximum leaf area index, total dry matter
accumulation, grain yield and test weight of wheat
underdifferentsowing dates are presented in Table 3.
Highest leaf area index was observed in early sown
conditions (D)) and decreased with the delay in
sowing dates. This may be due to the elongated
vegetative phase in early sown conditions (D) and
the duration of vegetative phase decreased with
delay in sowing. The early sown crop (D) produced
highest dry matter (129.6 g/ha) and decreased by 38
percent with delayed sown conditions (Ds) due to
decrease in leaf area index for cumulative radiation
interception for dry matter accumulation and
higher air temperatures during ripening stage in late
sown wheat (Ds). The 1000 seed weight also dec-
reased with delay in sowing of wheat due to the

increase in air temperature and decrease in soil
moisture under delayed sowings during ripening
stage (Table 4). which resulted in shrivelling of
grains due to forced maturity. The grain yield pro-
duced was significantly higher in D and D, as
compared to other sowing dates, whereas grain yield
production was statistically at par in D; and D».
Singh er al. 1992, reproduced that delay in sowing of
wheat beyond November 28 resulted in the signifi-
cant decrease in yield.

4. Conclusion

Based on the above results it is concluded that
miroclimatic conditions experienced by wheat crop
sown from 31 October to 14 November provided
favourable microclimatic conditions at different
phenophases for attaining maximum vyield of
wheat.
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