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SUMMARY

A field experiment was conducted to study the effect of eucalypts-based agroforestry
system intercropped with berseem and oat on soil moisture status. In this study, the available soil
moisture content increased substantially at different distances from tree line (1.5, 2.5 and 3.5 m).
Minimum soil moisture content (5.4%) was recorded under berseem intercropped with eucalypts at
0-15 cm soil depth before 7™ irrigation at 1.5 m distance from the tree line; however, maximum moisture
content (24.8%) was found at 30-45 cm soil depth after 7 days of 1* irrigation in sole berseem (without
tree). In an oat-eucalypts cropping system, minimum soil moisture content (6.5%) was observed at 0-
15 cm soil depth before 3" irrigation at 1.5 m distance from the tree line, while the maximum moisture
content (26.2%) was recorded at 30-45 cm soil depth after 7 days of 1% irrigation. The moisture
content also showed an increasing trend with the increase in soil depths.
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The major challenge for a large country like
India is to ensure food security by increasing its
production through sustainable development. After the
green revolution, most of the irrigated areas are at
their highest potential in output, while arid and semi-
arid regions have the possible potential to produce more
crops. In these areas, agroforestry as an innovative
land management helps to get more food, fuel, and
fiber which ultimately leading to higher farmer net
returns (Prasad et al., 2019). The critical benefit of
agroforestry systems is increased biomass which helps
to get higher total production without exhausting land
resources (Singh, 2010). Eucalypts is famous under
agroforestry in many country areas due to its fast-
growing and salinity-tolerant nature (Sharma et al.,
2020). Eucalypts clones have revolutionized the world
by becoming the most preferred agroforestry tree
species with an assured market, highly lucrative
returns, and supportive government policies (Dhillon
et al., 2018). However, trees and crops compete for
nutrients and moisture (Das et al., 2011). Berseem
and oat are primary wintergreens and dry fodder-
producing crops (Arora, 2007). In arid and semi-arid
areas, soil moisture is a significant crop limiting factor

because water is the sole source through which plants
uptake nutrients (Bayala and Prieto, 2020). However,
soil moisture depletes instantly during the active growth
stages of trees due to the deep root system, which
helps in extracting water from deeper soil horizons.
Crops grown with trees increase such kind of
competition. Soil moisture in conjugation with soil
temperature influence physicochemical and biological
properties of soil as well as plants (Ozkan and
Gokbulak, 2017). Root exudates of trees improve soil
structure and increase infiltration rates, leading to lesser
runoff and soil erosion (Kumar et al.,, 2020). Water
resources are better conserved under many trees,
including eucalypts, than barren land or grass cover
(Monalisa et al., 2020). Since the soil moisture content
of agroforestry ecosystems is influenced by numerous
factors like light intensity, rainfall, soil moisture
dynamics, biomass production, and microclimate of
crops (Glatzle et al., 2021). This is further complicated
by combining different crops, trees, and animals in
diverse environments and under variable management.
The main objective of choosing leguminous and cereal
intercrops is to predict the behavior of eucalypts for
moisture conservation with different crop
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combinations. Therefore, present investigation was
carried out under eucalypts and fodder crops based
agroforestry system to combat the problem of soil
moisture management in semi-arid region of Haryana.

MATERIALS AND METHODS

The present study was carried out under
eucalypts (Eucalyptus tereticornis) based agroforestry
system in Research field of Department of Forestry,
CCS Haryana Agricultural University, Hisar, located at
29° 09'N latitude and 75° 43'E longitude with 215.2 m
above mean sea level in semi-arid region of south-
western Haryana. This area has a subtropical climate
with 350-400 mm average annual rainfall, which is
received mainly during the monsoon (July to
September). The minimum temperature reaches up to
0°C in December and January, while the maximum in
May and June up to 45°C due to hot and sunny days.
Berseem and oat were grown in the interspaces of 2.8
year old Eucalyptus teriticornis plantation at 7x3 m
spacing. Berseem and oat (without trees) formed as
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control (sole crops). The soil moisture content was
calculated as a per cent dry weight basis by the
gravimetric method. The soil samples were drawn
from pre and post irrigation, at three depths (0-15,
15-30, and 30-45 cm) and three distance from tree
line (1.5, 2.5 and 3.5 m) under eucalypts based
agroforestry as well as control. The collected soil
samples were dried at 105°C in an oven for 24 hours.
The following formula was used for moisture content
(MC) calculation:

Weight of moist soil (g)—
weight of oven dry soil (g)

MC (%) =
Weight of oven dry soil (g)

RESULTS AND DISCUSSION

The results show that the eucalypts tree line
affected the moisture content in berseem at varying
soil depths and distances. However, the moisture
content was higher with increasing soil depth, but it
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Fig. 1. (1a, 1b, 1c and 1d): Soil moisture status before and after irrigation under eucalypts based agroforestry system and sole berseem
at different tree line distances (1.5, 2.5 and 3.5 m) and soil depths (0-15, 15-30 and 30-45 cm).
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Fig. 2. (2a, 2b, 2c, 2d, 2e and 2f): Soil moisture status before and after irrigation under eucalypts based agroforestry system and sole
oat at different tree line distances (1.5, 2.5 and 3.5 m) and soil depths (0-15, 15-30 and 30-45 cm)
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decreased with the decrease in distance from eucalypts
tree line during the period of experimentation. The
maximum soil moisture content (24.8% and 26.2%)
was found under sole cropping after 7 days of 1
irrigation at 30-45 cm soil depth (Fig. 1¢ and Fig. 2b);
however, minimum soil moisture status (5.4 and 6.5%)
was found under berseem and oat-based agroforestry
system at 0-15 cm soil depth 1.5 m away from the
tree line, respectively before 7™ irrigation and before
3" irrigation (Fig. 1b and Fig. 2e). In berseem based
agroforestry, maximum moisture was 14.8 %, 9.2 %,
8.7 %, 8.9 %, 8.9 %, 9.3 %, 8.8 % and 9.6 % before
[st, 2nd 3rd gt 5t 6t 7th and 8 irrigation which showed
further increment to 18.7 %, 17.2 %, 16.5 %, 16.9
%, 15.7 %, 16.2 %, 15.8 % and 16.7 % after 7 days
of 1st, 2nd  3rd 4th 5t gt 7h and 8™ irrigation,
respectively at 30-45 cm depth (Fig. 1a, 1b, 1c and
1d). However, oat-based agroforestry system
exhibited maximum moisture content (13.8 %, 9.6
%, and 10.8 %) before 1%, 2", and 3™ irrigation, which
was further increased to 19.7 %, 18.2 %, and 17.6 %
after 7 days of 1%, 2" and 3™ irrigation, respectively at
30-45 cm depth ( Fig. 2a, 2b, 2c, 2d, 2¢ and 2f). The
minimum moisture (5.4 % and 6.5 %) was recorded
before 7" and 3™ irrigation at 0-15 c¢m soil depth at a
distance of 1.5 m away from tree line (Fig. 1b and
2e), however the maximum moisture content (18.7
% and 19.7 %) was observed 7 days after 1* irrigation
at 30-45 cm soil depth at 3.5 m distance from tree line
in berseem and oat-based intercropping system (Fig.
Ic and 2b), respectively. The per cent decrease in
moisture content was higher before 7" irrigation (49.1,
43.8 and 42.1%) (Fig. 1b) and before 2™ irrigation
(53.8, 53.8, 50.0%) (Fig. 2c) than control which was
closely followed by before 8™ irrigation (46.0, 43.0,
40.0%) (Fig. 1b) and before 3™ irrigation (46.7%,
46.6%, 45.5%) (Fig. 2e) at 1.5 m distance from
eucalypts tree line at 0-15, 15-30 and 30-45 cm soil
depth under berseem and oat-based intercropping
system, respectively. The maximum loss in moisture
content was observed at 1.5 m distance from the tree
line. However, minimum per cent reduction in moisture
content was found at 3.5 m away from eucalypts tree
line than other distances intercropped with berseem
and oat. Sole cropping exhibited a lower per cent
decrease in moisture content in all the levels of
irrigations as compared to berseem and oat
intercropped with eucalypts. Moisture content was
found lesser under berseem and oat intercropped with
eucalypts plantation as compared to control at different
soil depths. The lower soil moisture availability near

tree line might be due to the more moisture uptake by
eucalypts plantation than sole crops (Ceccon, 2007,
Kidanu et al., 2005). For a successful agroforestry
system, the main challenge is to manage soil moisture
content for crop and tree in arid and semi-arid regions
(Ong and Kho, 2015). The relation of soil moisture
availability and evapotranspiration revealed that it
depends on moisture availability and crop behavior
(Bosi et al., 2020). Low moisture due to higher water
pumping near the trees under agroforestry systems
was reported by several researchers for different
species, e.g., Eucalyptus urograndis (Bosi et al., 2020),
Brachiaria decumbens (Pezzopane et al., 2015) and
in loblolly pine and switch pine intercropping (Tian et
al ,2017).

CONCLUSION

During this study, the maximum moisture
reduction was found near the tree line. However,
maximum moisture content was observed in the
lowermost depth (30-45 cm) under eucalypts based
agroforestry system. The per cent reduction in
moisture was higher under oat-based agroforestry than
berseem intercropped with eucalypts based
agroforestry system. Therefore, the present study
concludes that berseem grown with the interspaces
of eucalypts may be the potential agroforestry system
to conserve the soil moisture status in arid and semi-
arid ecosystem.
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