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Effect of land use systems on soil health in eastern region of Uttar Pradesh
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Diversity of microorganisms in soil mainly depends on
rainfall, temperature, amount and type of nutrients available,
available soil moisture, degree of aeration and soil reaction
(Babu et al. 2020). Soil bacteria and fungi play roles in
various biochemical cycles and are responsible for the
recycling of organic compounds. Soil microorganisms also
influence above ground ecosystems by contributing to plant
nutrition, plant health, soil structure and soil fertility (Singh
et al. 2020). Agricultural practices such as fertilization
and tillage influence soil chemical properties and nutrient
dynamics throughout the soil profile (Das et al. 2020).
The soil microbial biomass is fundamental to maintaining
soil functions because it represents the main source of soil
enzymes that regulate transformation processes of elements
in soils, and it has been suggested as possible indicator
of soil environment quality (Sahoo ef al. 2019). Different
experimental farms of the university have different land
use system. The farm is in developing stage and the basic
information regarding the land use patterns is needed for the
future research and development programmes. Therefore,
an attempt was made to investigate the effect of different
land use on soil properties of different experimental farm
of the university.

The study was carried out during 2017-2018 at Research
Experiment Farm of ANDUAT, Kumarganj, Ayodhya, Uttar
Pradesh. The farms is worst affected by salt infestation
and has an area of 126 ha. Farms have different land use
system like crop land, plantation and forest. The soils are
confined to the alluvial belt whose geology is dominated
by alluvium deposits from the Gomati and Ghaghara rivers.
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The total three land use systems were selected and total
36 samples were taken with GPS location, 12 from crop
land, 12 from plantation land and 12 from forest land,
respectively at 0-15 cm depth with the help of soil auger
and khurpi. The samples collected from different spots in
polythene bags, it was dried in shade condition after that
it was mixed and crushed gently with the help of mortar
and pestle, and then it was sieved with 2 mm sieves. The
soil samples were analyzed for different soil properties by
following the standerd procedures, viz. bulk density (Mg/
m3) (Black 1955); pH (Jackson 1967); available nitrogen
(kg/ha) (Subbiah and Asija 1956); available phosphorus
(kg/ha) (Olsen et al. 1954); available potassium (kg/ha)
(Jackson 1967); soil organic carbon (%) (Walkley and
Black 1934) (Table 1). Isolation and identification of viable
bacteria, actinomycetes and fungi count was employed
serial dilution and plating techniques suggested by Rao
(1999). The data collected of different parameters of soil
and a linear model of SAS 9.4 (SAS Institute 2003) was
used for statistical analysis of data in this study. The least
significant difference (P=0.05) was used to compare means
among land use systems.

The results revealed that lowest soil pH 8.32 was
recorded under LBCS and highest soil pH 8.57 was
found under RWCS. Lowest soil pH was noticed under
mango orchard and highest soil pH was registered under
aonla orchard. Sisal forest recorded lowest soil pH 8.26
but eucalyptus forest registerd highest soil pH 8.67. The
cropping systems and plantation crops influenced the soil
pH because decomposition of organic matters in soil which
release several organic acids that result neutralize the soil
pH (Babu et al. 2020). The LBCS was observed lowest BD
1.28 g/cc RWCS registered highest value of BD 1.37 g/cc.
Mango orchard recorded lowest BD 1.28, whereas highest
BD 1.32 g/cc was recorded under aonla orchard. The lowest
BD was observed under sisal forest while highest BD 1.34
g/cc was recorded under eucalyptus forest. Because in
different crop land use systems ploughing of land should
be done by heavy machinery that results compaction of soil
which ultimately increased bulk density but in other land
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use system less disturbance of soil by heavy machinery that
results lower bulk density (Das et al. 2020). The highest
SOC 0.40% was recorded under LBCS and lowest SOC
0.35% was found under RWCS. Mango orchard registered
maximum SOC 0.42% whereas, minimum SOC 0.40 %
was noticed under bael orchard. Maximum SOC 0.43%
was found under sisal forest and minimum SOC 0.36 %
was registered under eucalyptus forest. The higher SOC
in plantation land use system recorded compared to other
land use system because more leaves fall occurred and after
their decomposition it adds organic matter in soil (Sahoo
et al. 2019). Maximum available N 201 kg/ha and P 17.3
kg/ha was recorded under LBCS but lowest available N
176 kg/ha and P 14.4 kg/ha was found under RWCS. The
highest amount of available N 205 kg/ha and P 17.8 kg/
ha was noticed under mango orchard and lowest available
N 201 kg/ha and P 17.0 kg/ha was registered under aonla
orchard. Sisal forest recorded maximum available N 207
kg/ha but lowest available N 187 kg/ha was registered
under eucalyptus forest. Whenever, maximum available P
was recorded under oak forest and minimum available P
was found under eucalyptus forest. The highest available
N and P in soil was recorded under plantation land use
system because of enough amount of leaf fall occurred
which add organic matter in soil after decomposition and
release available nutrients in the soil (Babu et al. 2020).
LBCS registered higher available K 245 kg/ha and lowest
available K 236 kg/ha was recorded under VBCS. However,
maximum available K 238 kg/ha was noticed under mango
orchard and lowest available K 227 kg/ha was found under
aonla orchard. Whereas, among the forest land use system,
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oak forest was observed higher available K 275 kg/ha but
lowest value of available K 240 kg/ha was registered under
teak and eucalyptus forest. It might be due to forest land
use system add twigs and leaf litter in the soil which are
the rich source of K and after their decomposition add OM
as well as release sufficient amount of K in soil solution
(Singh et al. 2020).

LBCS were found with highest population of bacteria
4.38 CFU/g of soil x 10°, fungi 1.36 CFU/g of soil x
10* and actinomycetes 0.87 CFU/g of soil x 103 in soil
followed by VBCS but minimum population of bacteria
4.07 CFU/g of soil x 10, fungi 1.15 CFU/g of soil x 10*
and actinomycetes 0.81 CFU/g of soil x 103 was recorded
under RWCS. Maximum population of bacteria 4.66
CFU/g of soil x 10°, fungi 1.34 CFU/g of soil x 10* and
actinomycetes 0.97 CFU/g of soil x 10° were observed in
mango orchard, whereas the lowest population of bacteria
4.39 CFU/g of soil x 10, fungi 1.20 CFU/g of soil x 10*
and actinomycetes 0.92 CFU/g of soil x 10° was registered
under aonla orchard. Highest population of bacteria 4.87
CFU/g of soil x 10°, fungi 3.27 CFU/g of soil x 10* and
actinomycetes 1.12 CFU/g of soil x 103 was found under
sisal forest but lowest population of bacteria 4.64 and
4.60 CFU/g of soil x 103, fungi 3.13 and 3.09 CFU/g of
soil x 10* and actinomycetes 1.05 and 1.03 CFU/g of soil
x 10° was registered under teak and eucalyptus forest,
respectively (Table 2). The higher microbial population
was found under forest land use system because higher
pore space and organic material added to the soil through
leaf litter which serves as a source of energy and food
for microbial population which ultimately enhanced the

Table 2  Effect of different land uses systems on microbial population of soil

Bacteria
(CFU/g of soil x 10°)

Different land use system

(CFU/ g of soil x 10%

Fungi Actinomycetes
(CFU/ g of soil x 103)

Kharif Rabi Mean Kharif Rabi Mean Kharif Rabi Mean
Crop land use system
RWCS 4.12 4.01 4.07 1.17 1.12 1.15 0.83 0.79 0.81
LBCS 4.48 4.28 4.38 1.40 1.31 1.36 0.88 0.86 0.87
VBCS 421 421 421 1.34 1.19 1.27 0.85 0.83 0.84
Mean 427 4.17 422 1.30 1.21 1.26 0.85 0.83 0.84
Plantation land use system
Mango orchard 4.71 4.6 4.66 1.36 1.31 1.34 0.98 0.96 0.97
Bael orchard 4.54 451 4.53 1.23 1.22 1.23 0.94 0.92 0.93
Anola orchard 4.41 4.37 4.39 1.22 1.18 1.20 0.93 0.91 0.92
Mean 4.55 4.49 4.52 1.27 1.24 1.26 0.95 0.93 0.94
Forest land use system
Sisal 491 4.82 4.87 1.72 4.82 3.27 1.13 1.11 1.12
Eucalyptus 4.65 4.54 4.60 1.63 4.54 3.09 1.05 1.01 1.03
Oak 4.85 4.77 4.81 1.69 4.77 3.23 1.09 1.05 1.07
Teak 4.67 4.61 4.64 1.64 4.61 3.13 1.07 1.02 1.05
Mean 4.77 4.69 4.73 1.67 4.69 3.18 1.09 1.05 1.07

Where, RWCS- Rice wheat cropping system; LBCS- Legume based cropping system and VBCS- Vegetable based cropping system.
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microbial population and activity in soil (Paramesh et al.
2020).

SUMMARY

Based on the findings of present investigation, it can
be inferred that physico-chemical properties and microbial
population in soil was also varied with land use whereas
the physico-chemical properties and microbial population
were generally improved in kharif as compared to rabi.
Plantation land use was the best land use system followed
by forest land use system for sustainable improvement of
soil health may be recommended in the eastern region of
Uttar Pradesh or similar agro ecoregions.

REFERENCES

Babu S, Mohapatra K P, Yadav G S, Rattan Lal, Singh R, Avasthe
R K, Das A, Chandra P, Gudade B A and Kumar A. 2020. Soil
carbon dynamics in diverse organic land use systems in North
Eastern Himalayan ecosystem of India. Catena 194(2020):
104785 https://doi.org/10.1016/j.catena.2020.104785

Babu S, Singh R, Avasthe R K, Yadav G S, Das A, Singh V K,
Mohapatra K P, Rathore S S, Chandra P and Kumar A. 2020.
Impact of land configuration and organic nutrient management
on productivity, quality and soil properties under baby corn in
Eastern Himalayas. Scientific Reports. DOI: 10.1038/s41598-
020-73072-6

Baudoin E, Benizri E, Guckert A V. 2002. Impact of growth
stage on the bacterial community structure along maize roots,
as determined by metabolic and genetic fingerprinting. Appl

[Indian Journal of Agricultural Sciences 91 (4)

Soil Ecol 19: 135.

Baudoin E, Benizri E, Guckert A V. 2002. Impact of growth
stage on the bacterial community structure along maize roots,
as determined by metabolic and genetic fingerprinting. Appl
Soil Ecol 19: 135-145.

Chen S, Arrouays D, Angers D A, Martina M P and Walter C.
2019. Soil carbon stocks under different land use and the
applicability of the soil carbon saturation concept. Soil and
Tillage Research 188: 53-58.

Das A, Layek J, Babu S, Kumar M, Yadav G S, Patel D P,
Idapuganti R G, Lal R and Buragohain J. 2020. Influence of
land configuration and organic sources of nutrient supply on
productivity and quality of ginger (Zingiber officinale Rosc.)
grown in Eastern Himalayas India. Environmental Sustainability
3: 59-67.

Paramesh V, Sreekanth G B, Chakurkar E B, Chethan Kumar H
B, Gokuldas P P, Manohara K K, Mahajan G R, Rajkumar R
S, Ravisankar N and Panwar A S. 2020. Ecosystem network
analysis in a smallholder integrated crop—livestock system for
coastal lowland situation in tropical humid conditions of India.
Sustainability 12(12): 5017.

Sahoo U K, Singh S L, Gogoi A, Kenye A and Sahoo S S. 2019.
Active and passive soil organic carbon pools as affected by
different land use types in Mizoram. North East India. PLoS
ONE 14(7): €0219969.

Singh R, Babu S, Avasthe R K, Yadav G S, Das A, Mohapatra K P,
Kumar A, Singh V K, and Chandra P. 2020. Crop productivity,
soil health, and energy dynamics of Indian Himalayan intensified
organic maize-based systems. International Soil and Water
Conservation Research. DOI: 10.1016/j.iswcr.2020.11.003



