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Soil health plays a pivotal role in sustaining agricultural productivity, particularly in
the context of genetically modified crops such as Bt cotton. This study assesses soil fertility and
physical parameters under irrigated and non-irrigated Bt cotton cultivation systems in North
Mabharashtra, India, spanning Jalgaon, Dhule, and Nandurbar districts. Using 210 soil samples
collected over six years (2017-2023), key indicators including pH, electrical conductivity (EC),
organic carbon (OC), and calcium carbonate (CaCO3) were analyzed. Results reveal minimal
variations between irrigated and non-irrigated soils but indicate low organic carbon and slightly
alkaline soil conditions across both systems. The current research work emphasizes the need
and important for integrated organic nutrient management to restore soil fertility under intensive

Bt cotton cultivation practices.
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Soil fertility and productivity are
interdependent parameters influencing agricultural
sustainability.!? Bt cotton (Gossypium hirsutum L.),
a transgenic crop introduced for pest resistance, has
been widely adopted across India.>* However, long
term cultivation under varying irrigation regimes
raises concerns regarding soil nutrient depletion
and microbial balance.>® The North Maharashtra
region, characterized by medium black soils with
high clay content, is known for its dependence on
cotton-based cropping systems for local farmers.”*
While Bt cotton has improved pest resistance in
many varieties with its high yield, its impact on
soil quality remains a debated issue.>'® Studies from
semi-arid ecosystems in many area are suggest
that irrigation patterns significantly influence
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physicochemical soil properties, including organic
matter turnover, microbial respiration, disease
resistance and nutrient leaching.''* Hence, a
region-specific comparative evaluation of irrigated
and non-irrigated Bt cotton soils is essential for
designing sustainable management strategies.'?

MATERIALS AND METHODS

The study was carried out between 2017
and 2023 across 20 villages located in Jalgaon,
Dhule, and Nandurbar districts. The region
experiences semi-arid climatic conditions with
mean annual rainfall of 750-800 mm. A total of
210 composite soil samples were collected from
0-20 cm depth near the rhizosphere of Bt cotton
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plants following standard sampling protocols.'
For each farm, samples from irrigated and non-
irrigated plots were analyzed for pH, EC, OC, and
CaCOf using procedures standard procedures.'>!7
The pH and EC were measured in a 1:2.5 soil-
water suspension, organic carbon via Walkley
and Black’s wet oxidation, and CaCOf by acid
neutralization method.'®! Statistical analysis was
performed, and results were interpreted through
statistics and graphical distributed matrices.

RESULTS
The fertility status of the study area

was primarily assessed through four indicators:
pH, EC, OC, and CaCOf . The average pH of

Bt cotton soils (7.65) was slightly lower than the
Maharashtra state average (8.0) (Fig. 1.), indicating
mildly alkaline soils suitable for cotton cultivation
(Table 1). The EC values ranged from 0.29-0.70
m mhos/cm across all samples, with mean EC of
0.45 m mhos/cm in irrigated and 0.48 m mhos/cm
in non-irrigated plots. These values were below the
salinity threshold for Bt cotton (1.0 m mhos/cm),
suggesting favorable ionic balance.”

DISCUSSION

Organic carbon content across the study
sites was consistently lower (0.30%) than the
state average (1.5-2.0%), reflecting declining soil
organic matter due to intensive monocropping

Table 1. Comparison of physicochemical properties of Maharashtra soils
with Bt cotton soils in study area

Parameter Maharashtra Bt Cotton Soil
Soil (Study Area)
pH 8.0 7.65
Electrical Conductivity (m mho/cm) 1.0 0.45
Organic Carbon (%) 1.75 0.3
Calcium Carbonate (%) 3.0 5.2
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Fig. 1. Comparative soil characteristics between Maharashtra and B¢ cotton study area soils.
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and low organic input use. Similar findings were
reported by Angir ', who observed significant
depletion of carbon and nitrogen stocks under Bt
cotton systems. The observed CaCOf content
(5.20%) was within optimal limits, indicating
adequate buffering capacity to maintain soil pH.

CONCLUSION

This study demonstrates that Bt cotton
cultivation, whether irrigated or non-irrigated,
exerts minimal influence on soil pH, EC, and
CaCOf levels. However, persistently low level
of organic carbon values highlights the urgent
need for incorporating organic amendments,
crop rotation, and residue recycling. Long-term
monitoring of soil biological indicators such as
microbial biomass, its irrigation and enzyme
activity is recommended to complement the current
physicochemical assessments.
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