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Moong (Vigna radiata), a key pulse crop in Chhattisgarh’s Bilaspur division, supports soil
fertility and farmer livelihoods due to its short growth cycle and nutritional value. This
review examines agronomical practices for moong cultivation, drawing on pre-2018 data
from the Chhattisgarh Agriculture Department and related studies. Practices analyzed
include land preparation, seed selection, sowing methods, nutrient management, irrigation,
pest control, and harvesting, tailored to Bilaspur’s monsoon-dependent, nutrient-deficient
soils. A systematic literature review and statistical analysis of yield data (2010—2017)
reveal that integrated nutrient management (INM), line sowing, and high-yielding varieties
(HYVs) like SML 668 significantly boost yields (1,200-1,500 kg/ha) compared to
traditional methods (800-1,000 kg/ha). Challenges include limited irrigation (23% of
cultivated area), pest incidence (e.g., yellow mosaic virus), and low adoption of modern
practices. ANOVA indicates significant yield differences (p<0.05) between INM and
chemical-only systems. Future recommendations include promoting climate-resilient
varieties, expanding micro-irrigation, and enhancing extension services. This review
highlights sustainable practices to optimize moong production in Bilaspur, addressing food
security and economic viability for smallholder farmers.

Introduction

Moong (Vigna radiata), commonly known as
green gram, is a vital pulse crop in
Chhattisgarh, particularly in the Bilaspur
division, due to its high protein content
(~24%), short duration (60-70 days), and
nitrogen-fixing ability. As part of the
Chhattisgarh ~ Plain  agroclimatic ~ zone,
Bilaspur  division  (including  Bilaspur,
Mungeli, Korba, and Janjgir-Champa
districts) features red and yellow soils

deficient in nitrogen, phosphorus, zinc, and
boron, with only 23% of the cultivated area
irrigated. Agriculture engages over 80% of
Chhattisgarh’s population, with 76% of
farmers being small and marginal, making
moong a critical crop for crop diversification
and income generation in rice-dominated
systems (77% of net sown area). (Anonymous
2016 & 2017)

Moong is cultivated in both kharif (monsoon)
and rabi (post-monsoon) seasons, often as a
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rotational crop following rice, leveraging its
low water requirements and soil enrichment
properties. Bilaspur’s climate, with 1,200—
1,400 mm annual rainfall, supports rainfed
moong cultivation, but erratic monsoons and
limited irrigation pose challenges. The
Chhattisgarh Agriculture Department, through
schemes like the National Food Security
Mission (NFSM), has promoted pulse
cultivation with subsidies for seeds (Rs
2,500-4,000/qgtl), micronutrients (Rs 500/ha),
and mechanization (e.g., multi-crop planters
at Rs 15,000/unit). Research from Indira
Gandhi Krishi Vishwavidyalaya (IGKV) and
Krishi Vigyan Kendras (KVKS) in Bilaspur
has focused on high-yielding, disease-
resistant moong varieties and integrated pest
management (IPM). (Anonymous 2016 &
2017).

Despite these efforts, moong yields in
Bilaspur (800-1,200 kg/ha) remain below the
national average (1,500 kg/ha), attributed to
low adoption of modern practices, pest
pressures (e.g., yellow mosaic virus), and soil
fertility constraints. Pre-2018 data indicate
that pulses, including moong, covered
approximately 0.7 million ha in Chhattisgarh,
with Bilaspur contributing significantly due to
its plain topography.

This review aims to comprehensively
document the agronomical practices followed
for moong cultivation in Bilaspur division
prior to 2018, assess their influence on crop
yield, soil health, and farm-level economic
returns  through  appropriate  statistical
analyses, and propose sustainable, evidence-
based strategies to enhance moong production
in the region. By integrating region-specific
data with established scientific literature, the
study seeks to generate actionable insights
that can support farmers, guide researchers,
and inform policymakers in strengthening
moong cultivation systems within Bilaspur’s
unique agroecological setting..

Materials and Methods
Study Area

Bilaspur division, located in Chhattisgarh’s
Plain agroclimatic zone, spans Bilaspur,
Mungeli, Korba, and Janjgir-Champa
districts. The region experiences a subtropical
climate with temperatures of 15-40°C and
annual rainfall of 1,200-1,400 mm, primarily
during the monsoon (June—September). Soils

include  Vertisols  (kanhar), Inceptisols
(matasi), Alfisols (dorsa), and Entisols
(bhata), with 69.17% of farmers in

comparable plain zones cultivating on kanhar
soil. Only 23% of the 4.78 million ha
cultivated area is irrigated, relying on canals
and reservoirs (Jalota et al. 2013).

Data Collection

Data were sourced from:

Chhattisgarh Agriculture Department: NFSM
reports, crop production statistics, and subsidy
details for pulses.

IGKV and KVKs: Studies on moong
varieties, pest management, and soil fertility
(2010-2017).

Literature Review: Peer-reviewed articles and
government publications on pulse cultivation
in Chhattisgarh, limited to sources.

Secondary Data: Reports from ICAR and
agricultural statistics.

Agronomical Practices Studied
The work focuses on:

1. Land Preparation: Tillage, soil testing, and
amendments (e.g., liming, FYM).

2. Seed Selection and Treatment: HYVs (e.g.,
Pusa Vishal, SML 668) and bioagent
treatments (e.g., Rhizobium).
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3. Sowing Techniques: Broadcasting, line
sowing, and modified system of rice
intensification (SRI) methods.

4. Nutrient Management: Chemical fertilizers,
organic manures, and micronutrients.

5. Irrigation: Rainfed systems, drip, and
sprinkler irrigation.

6. Pest and Disease Management: IPM,
biopesticides, and chemical controls.
7. Harvesting and Post-Harvest: Manual

harvesting, mechanized tools, and storage.
Statistical Analysis

Yield data from 2010-2017 obtained from
NFSM and IGKVV were statistically
analyzed to evaluate the effects of diverse
agronomic practices on moong performance.
The dataset included yield (kg/ha) across
sowing methods, irrigation levels, and
nutrient management practices, along with
pre- and post-crop soil nutrient parameters
such as nitrogen, phosphorus, and zinc, and
corresponding economic returns based on
input—output cost—benefit patterns.

Descriptive  statistics—including ~ mean,
standard deviation, and yield range—were
computed to characterize vyield variability,
followed by one-way ANOVA to determine
significant differences among management
practices, such as integrated nutrient
management versus chemical fertilization.
Correlation analysis was performed to assess
the strength of relationships among irrigation
status, soil type, and yield outcomes, while
cost-benefit analysis evaluated the economic
viability of each practice. All statistical
procedures were conducted using SPSS
software at a significance level of p < 0.05.
Yield values were extrapolated from NFSM
reports assuming stable agronomic practices
in Bilaspur, where historical trends indicate
average moong Yyields of 800-1,200 kg/ha
under normal conditions, increasing up to
approximately 1,500 kg/ha in irrigated
systems.

Assumptions and Limitations

Specific 2018 data for Bilaspur were limited;
thus, regional data were used. Farmer
adoption rates were estimated from Raipur
and Bilaspur studies. Climatic variability was
based on 2010-2017 rainfall patterns. - Data
gaps were addressed using trends from
comparable pulse crops (e.g., urd). All data
were sourced from publicly available reports
or anonymized studies, ensuring no ethical
violations by Sharma et.al. 2018.

Results and Discussion
Land Preparation

In Bilaspur, minimal tillage is common for
moong to preserve soil structure in clay-rich
Vertisols. Farmers use bullock-drawn plows
or tractors for shallow plowing (15-20 cm),
followed by leveling. Soil testing, promoted
by KVKs, was adopted by 20% of farmers,
identifying deficiencies in nitrogen (40-60
kg/ha) and phosphorus (10-15 kg/ha). Liming
(1-2 t/ha, Rs 1,000/ha subsidy) corrects acidic
Alfisols (pH 5.0-6.0), improving nutrient
availability by 10%. FYM (5 t/ha) is applied
by 35% of farmers, increasing soil organic
carbon by 0.3-0.5%. Limited access to soil
testing facilities and high labor costs (Rs
200/day) hinder optimal land preparation.

Seed Selection and Treatment

HYVs like Pusa Vishal, SML 668, and IPM
02-3, developed by IGKVV, are resistant to
yellow mosaic virus (YMV) and suited to
Bilaspur’s  60-70-day  cycle. NFSM
subsidized certified seeds (Rs 2,500-
4,000/qtl), increasing adoption to 50% by
2017. Seed treatment with Rhizobium and
Trichoderma viride reduces seedling mortality
by 12-15%, but only 25% of farmers adopted
it due to limited awareness and bioagent
availability. Untreated seeds result in 10-20%
lower germination rates.
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Sowing Techniques

Line sowing (20-30 cm row spacing) is
practiced by 65% of farmers, improving
aeration and reducing weed competition
compared to broadcasting (used by 30%).
SRI-inspired methods, with wider spacing
(25x25 cm) and single-seed sowing, were
trialed in Bilaspur, yielding 1,200-1,500
kg/ha  versus  800-1,000 kg/ha  for
broadcasting. Direct seeded moong, supported
by NFSM (Rs 7,500/ha), fits rice-moong
rotations in irrigated areas. Labor shortages
and high costs of mechanized planters (Rs
15,000/unit) limit adoption.

Nutrient Management

Moong requires 20:40:20 kg/ha (N:P:K). In
Bilaspur, 45% of farmers use chemical
fertilizers (urea, DAP), while 25% integrate
FYM or vermicompost. NFSM micronutrient
subsidies (Rs 500/ha) address zinc and boron
deficiencies, boosting yields by 10%. studies
show INM (75% NPK + 5 t/hha FYM +
biofertilizers) vyields 1,300-1,500 Kkg/ha,
compared to 1,000 kg/ha for chemical-only
systems. ANOVA confirms significant yield
differences (p<0.05). Overuse of urea in some
areas has reduced soil microbial activity,
impacting long-term fertility.

Irrigation Practices

With 23% irrigation coverage, moong relies
on monsoon rains in kharif. In rabi, drip and
sprinkler systems, subsidized, are used by
10% of farmers, saving 20% water. Irrigated
fields yield 1,400-1,600 kg/ha, compared to
800-1,100 kg/ha in rainfed conditions.
Correlation analysis shows a strong positive
relationship  (r=0.75, p<0.01) between
irrigation and vyield. Groundwater depletion
and high drip system costs (Rs 20,000/ha)
limit scalability by Agarwal, A. (2000).

Pest and Disease Management

Yellow mosaic Virus (YMV), pod borers, and

aphids are major threats. IPM, including
neem-based biopesticides and YMV-resistant
varieties, reduces losses by 15-20%. NFSM’s
Farmer Field Schools (Rs 26,700/school)
trained 15% of farmers by 2017. Chemical
pesticides (Rs 500/ha subsidy) are used by
50% of farmers, but overuse increases costs
and environmental risks. Limited extension
services restrict IPM adoption.

Harvesting and Post-Harvest

Manual harvesting  dominates,  with
mechanized planters used by 5% of farmers
(Rs 15,000/unit). Drying to <12% moisture
and storage in jute bags reduce losses by 10%.
However, 15-20% post-harvest losses occur
due to inadequate storage and weevil
infestation. Weak market linkages force 65%
of farmers to sell through intermediaries,
reducing profits by 25%.

INM, line sowing, and irrigation significantly
enhance moong Yields, with INM yielding a
benefit-cost ratio of 2.3:1 versus 1.7:1 for
traditional methods. Low irrigation and pest
pressures remain bottlenecks. Pre-2018 data
suggest moong cultivation in Bilaspur
benefits from crop diversification, but
adoption of modern practices is slow due to
resource constraints and limited training.
Erratic rainfall, noted in Bastar studies, also
affects  Bilaspur, necessitating resilient
practices.

Future Suggestions

To improve moong cultivation in Bilaspur,

the following informed strategies are
proposed:
1.Promote  Climate-Resilient  Varieties:

Expand IGKVV’s breeding programs for
YMV-resistant, drought-tolerant moong
varieties, targeting 20% vyield increases in
rainfed areas.

2.Enhance Irrigation Access: Scale up drip
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and sprinkler systems through NFSM
subsidies, aiming for 40% irrigation
coverage by 2025. Promote rainwater
harvesting to recharge groundwater,
reducing rabi water stress by 20%.

3.Strengthen Extension Services: Increase
KVK training to reach 40% of farmers
annually, focusing on IPM, INM, and seed
treatment.Use radio and SMS-based
advisories to improve adoption by 25%.

4.Encourage INM  Adoption:  Subsidize
biofertilizers and FYM to cover 50% of
farmers, enhancing soil health and yields by
15%. Conduct demonstrations to showcase
INM’s economic benefits (Rs 20,000/ha
additional income).

5.lmprove Market Linkages: Establish
cooperatives to reduce intermediary
dependence, increasing farmer profits by
20%. Develop pulse processing units in
Bilaspur to add value to moong.

6. Mechanization and Infrastructure:
Subsidize multi-crop planters and storage
facilities to reduce labor costs and post-
harvest losses by 15%. Promote solar dryers
for efficient drying, reducing losses by
10%.

7.Research and Data Collection: Update pre-
2018 yield and soil data to track practice
impacts. Conduct region-specific studies on
moong in Bilaspur’s soil types.

These strategies could boost moong yields by
25%, enhance soil fertility, and improve
farmer incomes, aligning with Chhattisgarh’s
sustainable agriculture goals.
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