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Abstract

Rice productivity in farmers’ fields is influenced by input-use efficiency, soil fertility, crop
management, varietal choice, and harvesting practices. The present study assessed factor
productivity, nutrient status, and harvest performance of rice in selected farmers’ fields across
major rice-growing regions of India. Field observations indicated considerable variability in
rice productivity, mainly due to differences in soil fertility, fertilizer management, irrigation,
varietal selection, and agronomic practices. Imbalanced fertilizer use, particularly excessive
nitrogen application with inadequate phosphorus, potassium, and micronutrients, was
identified as an important constraint to nutrient-use efficiency and sustainable productivity.
Differences among rice varieties in nutrient uptake and utilization further emphasized the
importance of site-specific nutrient management. Survey observations indicated a yield gap
of approximately 1-2 t ha' between farmers’ fields and research or improved-management
conditions. The major causes included nutrient imbalance, pest and disease incidence,
inadequate crop management, and irrigation constraints. Delayed harvesting, inefficient
threshing, and inadequate storage further contributed to post-harvest losses. Integrated
nutrient management involving balanced fertilizers, organic amendments, green manures, and
biofertilizers, combined with improved irrigation, mechanized harvesting, and better post-
harvest management, can improve resource-use efficiency and farm-level productivity. The study
highlights the need for an integrated approach involving site-specific nutrient management,
improved agronomic practices, farmer training, mechanization, and institutional support to
reduce yield gaps and promote sustainable rice production.
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Introduction

Rice (Oryza sativa L.) is one of the most
important food crops globally and serves as a major
source of food and livelihood for a large proportion
of the population in Asia. The productivity and
stability of rice production are therefore closely
linked with food security, rural income, and
sustainable agricultural development. Although
considerable progress has been made in developing
high-yielding varieties, improved crop management
practices, and modern production technologies, rice
yields obtained under farmers’ conditions frequently
remain below the potential yields achieved under
research-station or demonstration conditions.

The difference between potential and actual
farm-level productivity is influenced by several
interacting factors. These include soil fertility,
availability and efficiency of nutrients, water
management, crop establishment methods, varietal
selection, weed and pest management, labor
availability, mechanization, and harvesting and post-
harvest operations. The efficiency with which
production factors are converted into economic
output is commonly described as factor productivity.
Improving factor productivity is particularly
important in rice because increasing production
through indiscriminate use of fertilizers, irrigation
water, labor, or other inputs may increase production
costs and adversely affect resource-use efficiency
and environmental sustainability.

Nutrient management is one of the major
determinants of rice productivity. Farmers frequently
rely heavily on nitrogenous fertilizers, particularly
urea, while applications of phosphorus, potassium,
secondary nutrients, and micronutrients may not
adequately match crop requirements. Such nutrient
imbalance can reduce nutrient-use efficiency, impair
soil fertility, and restrict yield formation. Furthermore,
nutrient availability varies spatially because of
differences in soil properties, cropping history,
fertilizer application, irrigation, and organic matter
status. Consequently, uniform fertilizer
recommendations may not provide optimum results
across heterogeneous farmers’ fields.

Genotypic variation also plays an important
role in nutrient acquisition and utilization. Rice varieties
differ in their ability to absorb nutrients from soil and
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convert absorbed nutrients into biomass and grain
yield. Therefore, nutrient management strategies
should consider both the nutrient-supplying capacity
of'the soil and the nutrient requirements and efficiency
characteristics of the selected genotype.

Harvest and post-harvest management
represent another important but often overlooked
component of farm-level productivity. Even when
crop production is satisfactory, delayed harvesting,
inappropriate moisture management, inefficient
threshing, mechanical losses, and poor storage facilities
can reduce the quantity and quality of marketable
grain. Thus, assessment of rice productivity should
extend beyond crop production to include harvesting
and post-harvest operations. The present study was
undertaken to assess the factor productivity, nutrient
status, and harvest performance of rice in farmers’
fields across selected rice-growing regions. The
specific objectives were to: (i) assess variability in
rice productivity and resource-use efficiency among
farmers’ fields; (ii) evaluate the major nutrient
constraints affecting rice production; (iii) identify the
major factors contributing to the yield gap between
farmers’ fields and research-managed conditions; and
(iv) identify appropriate management interventions for
improving productivity, nutrient-use efficiency, and
harvest and post-harvest performance.

Materials and Methods

Field surveys were conducted in selected rice-
growing areas of Uttar Pradesh and Haryana,
including farmers’ fields at Ghagraghat, Bahraich,
and Uttar Pradesh. A total of 40 farmers’ fields were
assessed at Ghagraghat, along with additional roving
observations in selected locations. Information on
rice variety, fertilizer use, irrigation, crop
management, harvesting, and post-harvest practices
was collected through field observations and farmer
interviews. Soil and crop conditions were assessed
to determine the major nutrient constraints and their
relationship with rice productivity. Particular
attention was given to nitrogen, phosphorus,
potassium, and micronutrient status and to
differences in nutrient management among farmers’
fields. Grain yield and major production practices
were recorded to assess variability in factor
productivity. The major production factors
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considered were land, fertilizer, water, and labour.
Yield gaps were assessed by comparing farmers’
field yields with yields obtained under research or
improved-management conditions. Harvest and
post-harvest performance was evaluated based on
harvesting time, threshing practices, grain recovery,
and storage conditions. The collected information
was summarized using descriptive statistics, and the
major constraints affecting productivity, nutrient-use
efficiency, and harvest performance were identified.
Where quantitative data were available, appropriate
statistical analyses were used to compare locations
and management practices.
Results and Discussion
Factor Productivity

The survey revealed considerable variability
in rice productivity among farmers’ fields.
Differences were mainly associated with soil fertility,
fertilizer application, irrigation management, varietal
choice, and agronomic practices. Fields with
balanced nutrient application and better water
management generally showed higher productivity.
Excessive use of nitrogen fertilizer without adequate
phosphorus and potassium reduced nutrient-use
efficiency and increased the risk of inefficient input
use These results are in conformity with earlier
reported by Brajendra et al. (2016)
Bharamappanavara et al. (2020), Kale et al. (2021),
Gorlapalli et al. (2022), Sahoo et al. (2022) and
Gobinathet al. (2026).
Nutrient Status
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Farmers’ fields showed considerable
variation in nutrient availability. Nitrogen was
generally applied in relatively high amounts, whereas
phosphorus and potassium deficiencies were
observed in several fields. Micronutrient deficiencies
were also identified in some locations. These results
indicate the need for soil-test-based and site-specific
nutrient management. Integrated nutrient
management using balanced fertilizers, organic
amendments, green manures, and biofertilizers can
improve nutrient availability and soil health. These
results are in conformity with earlier reported by
Brajendra et al. (2016) Srilatha et al. (2019), Kale
et al. (2021), Rathod et al. (2021), Parmar et al.
(2022) and Patel et al. (2025).

Yield Gap and Harvest Performance

Farmers’ field yields were generally lower
than those obtained under research or improved-
management conditions, with an observed yield gap
of approximately 1-2 t ha! the major causes were
nutrient imbalance, pest and disease incidence,
irrigation constraints, delayed crop establishment, and
inadequate weed and crop management. Harvest
and post-harvest practices also influenced effective
productivity. Delayed harvesting, inefficient
threshing, and inadequate storage contributed to grain
losses. Timely harvesting, mechanized threshing,
improved drying, and suitable storage facilities can
reduce these losses and improve overall farm-level
productivity. These results are in conformity with
earlier reported by Sharma et al. (2022), Patel et al.

Table 1: Comparative Assessment of Farmers’ and Improved Management Conditions

Parameter Farmers’ fields Research/improved management

Factor productivity Highly variable and frequently Higher and more consistent with optimized
suboptimal inputs

Nitrogen management ~ Frequently dominated by Balanced nutrient application based on
nitrogenous fertilizer crop requirement

Phosphorus status Deficiency observed in Corrected through balanced fertilization
several fields

Potassium status Deficiency observed in Adequate K supply according to soil and
several fields crop requirement

Micronutrients
Nutrient-use efficiency

Grainyield

Deficiencies in some locations
Frequently reduced by nutrient
imbalance

Frequently below potential yield

Corrective application where required
Improved through site-specific management

Higher under optimized management
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(2025) and Kumar et al. (2025), Brajendra et al.

(2025) and Zoureen et al. (2025).

Overall Implications

The results indicate that improving rice
productivity requires an integrated approach rather
than increasing individual inputs. Site-specific nutrient
management, balanced fertilization, efficient irrigation,
suitable varieties, improved agronomic practices, and
better harvest and post-harvest management can
substantially improve resource-use efficiency and
reduce the productivity gap between farmers’ fields
and improved production conditions. These results are
in conformity with earlier reported by Sharma et al.

(2022), Patel et al. (2025) and Kumar et al. (2025),

Tuli etal. (2022) and Brajendra et al. (2025).

Conclusion

Rice productivity in farmer’s fields was

affected by variation in nutrient management,
irrigation, varietal choice, and agronomic practices.
Nutrient imbalance, particularly excessive nitrogen
use with inadequate phosphorus and potassium,
reduced nutrient-use efficiency and contributed to
the observed yield gap of about 1-2 t ha''. Timely
harvesting, improved threshing, and proper storage
are also important for reducing post-harvest losses.
Overall, site-specific nutrient management, balanced
fertilization, integrated nutrient management,
efficient water use, improved crop management, and
timely mechanized harvesting are essential for
increasing rice productivity and resource-use
efficiency. Farmer training and appropriate extension
support can facilitate the adoption of these practices
and contribute to sustainable rice production.
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