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ATMOSPHERIC HUMIDITY AND AIR TEMPERATURE STUDIES IN
WHEAT-POPLAR BASED AGROFORESTRY SYSTEM
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Introduction

Tree-crop interaction is a complex
phenomenon. There are numerous reports
indicating both increase and decrease in
the production of agricultural crops when
grown in association with trees (Chauhan,
2000). The changes are more pronounced
with increase in tree size and density
(Harsh and Tewari, 1993). Trees modify
surrounding environment including soil
depending on species and planting
arrangements and these modifications in
environment cause changes in crop
production (Chauhan, 2000). The present
investigations were conducted to study the
atmospheric humidity and air temperature
as influenced by poplar trees in wheat-
poplar agroforestry.

Material and Methods

The study was carried out during the
winter season of years 1996, 1997 and 1998
at Dhaulakuan Experimental Farm of Dr.
Y.S.Parmar University of Horticulture and
Forestry, Solan. The farm is situated in
sub-tropical, sub-montane zone (30°30' 20"
N latitude and 77° 20' 20" N longitude) at
470 m above mean sea level and receives
around 1900 mm annual rainfall. The area
experiences average monthly minimum
temperature of 3.7°C in December and

average maximum monthly temperature
0f 36.3°Cin May, whereas average monthly
maximum atmospheric humidity of 86.7%
is recorded in August and a minimum of
52.4% in May. Soil is sandy loam with pH
of 6.5-8.0 and organic carbon 0of 0.45%. The
soil is medium in N and K content and high
in P content.

One year old ETPs of G48 clone were
planted during first week of March 1996
at four spacings viz., 8m x 3m, 6m x 4m,
6m x 4m, 5m x 5m and 4m x 6m. Tree rows
were oriented in North-South direction.
Tree height, diameter at breast height
(DBH), crown diameter and crown length
were recorded at one year intervals after
planting.

The experiment was laid out in a split
plot design with three replications, using
five tree spacings in main plots and crop
varieties in the sub-plots. There were 25
trees/replication. Four wheat varieties viz.,
HS 295, Sonalika, HD 2285 and HD 2380
were sown in the month of November each
year. A plot with no trees and away from
the shade of trees was used as control.
Fertilizers @ 80kg N/ha, 40kg P/ha and
40kg K/ha were applied as the basal
dose. A plot of 1m? was demarcated at the
centre of four poplar trees as per Khan
(1974) for recording atmospheric humidity
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and air temperature at 11.00 and 15.00
hrs during tillering, jointing and dough
stages of wheat growth. Data on these
parameters recorded for different years
have shown consistency and an average
value was worked out and was subjected
to statistical analysis for drawing
inferences.

Results and Discussion

Tree height, dbh, crown width (North-
South and East-West directions) and crown
length of poplar trees were significantly
influenced by tree spacing (Table 1). Trees
grown at 8m x 3m spacing (oriented North-
South direction) gave higher values in all
the tree growth and crown development
parameters over all other spacings. 4m x
6m spacing produced minimum value for
each studied parameter. The influence of
6m x 4m and 5m x 5m spacings was
intermediary on these parameters. Crown
width in both the directions was no
significantly different between 5m x 4m
and 5m x 5m spacings. Studied parameters
were found proportional to inter-row
spacings and inversely to within row
spacing of trees.
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Tree orientation in agricultural fields
affects agricultural crop production and
tree growth. Trees planted at 8m x 3m
spacing (N-S directions) provided wider
inter-row spaces and appear to have
optimally used site resources for growth
when compared with those planted at 4m x
6m and 5m x 5m spacings with the same
direction orientation. These results are in
consonance with the work reported by Singh
and Mittal (1987) and Sharma (1989).

Trees in  cropland modify
microclimatic parameters under their
canopy by influencing atmospheric
humidity, air temperature and other
factors. These modifications directly
influence the productivity of intercrops
depending on the prevailing climatic
conditions, tree age, distance between and
within tree rows and crop varieties. Air
temperature in wheat crop was directly
proportional to inter-row spacings and
inversely to within row spacings of trees
(Table 2). Wide inter-row distances of trees
allow more infiltration of radiation to
ground and free movement of air as
compared to narrow inter-row distances.
Air temperature responded negatively to

Table 1

Effect of tree spacing on growth attributes of poplar Intercropped with wheat (years 1996-1999)

Spacing Tree ht. (m) DBH (cm) Crown Dia. (m) | Crown Dia. (m) | Crown length
(N-S Direction) [(E-W Direction) (m)

Yl YZ Y3 Yl YZ Y3 Yl YZ Y3 Yl YZ Y3 Yl YZ Y3
8 x 3m 109 123 139 7.7 9.8 120 36 48 59 34 43 56 4.0 4.8 6.1
6 x 4m 106 119 133 74 94 113 33 43 54 32 41 50 3.7 45 54
5x bm 10.3 114 127 7.2 87 105 3.1 39 48 3.0 3.7 46 3.5 4.0 4.7
4x6m 102 109 122 7.1 81 98 28 35 43 2.7 33 42 32 35 4.2
S.E.(m) 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.03 0.04

CD 0.05 0.10 0.11

0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.11 0.09 0.09 0.10 0.07 0.08
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tree canopy in comparison to control plots
confirming the shade effect of trees. The
results are in line with the work of Wel
and Jiang (1982).

Atmospheric humidity in wheat crop
was inversely proportional to inter-row
spacings and directly to within row spacings
of trees indicating an effect of tree canopy.
Trees induce microclimatic changes by
reducing soil and air temperature, lower
irradiance, wind speed and lower soil- water
evaporation. Variation among wheat
varieties indicates significant influences
on atmospheric humidity throughout the
cropping period except jointing stage.
‘Sonalika’ and ‘HD2285’ varieties could not
produce significant variation for
atmospheric humidity and air temperature
at each growth stage. This could be due to
their similar plant foliage, crop geometry
and plant height. These plant factors are
directly rlated to biophysical interaction in
soil and plant environment. Ramakrishnan
etal.(1981) demonstrated that modification
of air temperature depends on canopy
structure and crop density.

Interaction effects of tree spacings and
crop varieties could not significantly
influence atmospheric humidity and air
temperature throughout the cropping

Atmospheric humidity and air temperature studies in wheat-poplar... 71

period. Rao et al. (1998) suggested that
modification in micro-climate due to tree
canopy depends on prevailing climatic
conditions in the area. Tree associated plots
showed higher atmospheric humidity in
comparison to control plots with respect to
each variety. A decreasing trend in air
temperature was observed from early to
maturity stages of wheat. Leaves started
appearing on poplar trees, just after
jointing stage and prior to dough stage of
wheat growth, thus causing reduction in
air temperature due to shade.

Tree canopy is known to reduce wind
speed which directly favours accumulation
of more humidity under tree crop system.
Ramakrishnan and Shastri (1977) while
studying the effect of Acacia tortilis on
micro-climate of guar, reported higher
relative humidity by 7% under the trees
during active cropping period in
comparison to mono crop.

Wheat is grown in winters when
poplar trees are leafless for most of the
period of the crop growth. The influence of
trees on microclimatic factors at the young
age of 3 years even during winters is
indication of their effect when the tree
grow older especially on summer crops
when these are with leaves.
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SUMMARY

An investigation was carried out in the winter seasons of years 1996, 1997 and 1999 to
study the atmospheric humidity and air temperature during the active growth stages of
wheat (Triticum aestivum L.) crop raised under 8m x 8cm, 6m x 4m, 5m x 5m and 4m x 6m
spacings of poplar (Populus deltoides Marsh.) trees. Height, dbh, crown width and crown
length of the trees were significantly higher in tree spaced at 8m x 3m when compared with
other spacing. Tree spacing significantly influenced atmospheric humidity and air temperature
in wheat crop grown underneath poplar. Atmospheric humidity was directly proportional to
within row spacing of trees while air temperature showed the inverse relation. Variation
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among wheat varieties were significant for both microclimatic parameters throughout the
cropping period except for atmospheric humidity during jointing stage (11.00 hours) of crop
growth. Interaction effects of tree spacing and crop varieties could not influence significantly
both these parameters during the entire growth period of wheat crop.

FHa®H gomell # AE-—UYeR @ qIAEReT T 3R AT & AIUEE BT ST
flomo AR T ARodlo fFHH
AR

T AU 1996, 1997 AR 1999 &1 AT & #EHI H 8 WM x 3 W, 6 M x 4 W, 5 W x 5
A R 4 W x 6 M BRI IR 8 UYeR (= a4 fwe) (g7gerer Secrarfew) gt @l ufhal #
SIS ST R&N g (/217 OReaw folo) Bad @1 Afthy dedR JfaReMeit # ararerer @l w9 3fiR &ar
P ATIATT B TAMRM BT ATIT B & U AT fhar | 8 |1 x 3 W BTl BIgdR oS
g&1 Ufthal @1 Sdrs, deilead TR AT, B 31 dlels IR BF Bl WIS 3 B Idh ol geT
qfehal @1 T | B! f¥H W@ | el B 1 BIS TT BT BT IR & A< 35 off W&l I8,
@ HEE ¥ ARl B T4 MR 84T B AIUAM IR A1fd UNTd US| arraRvT $I TH et o dfhal
@ 99 B B & g S| d W Safe g @ dEE | S SE™ el (Idd)
e QT | BEd dedR @1 Wgad el A (11.00 d91) ¥ AT & AUAM B BIS GOl
HEARITES A & IR QI Tv[slerarg URHATA # 18 &1 faf= el § Sl 3R I8dm U
TAT | B @ ! 3R gell & 19 BIg TN BRIl & SR 8 drel fhar ufafshar w9
T8 9GaR A & SRM 9 QM IRATGT WR Bl @R SIT&T U1 T8l STl 9 |
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