
Trends in Agriculture Science 

Published: 30 July 2026 Official Website: trendsinagriculturescience.com 
e-mail Address: 
trendsinagriculturescience@gmail.com 

951 

      
  

   

Vol 5 Issue 7, July  2026, 951-956 
Singh and Yadav  

Trends in Agriculture Science Shanker et 

al 

 

 

 

 

 

 

 

 

 

 

Addya Singh1, Neha Yadav2 

1 PhD Scholar, Department of Genetics and Plant Breeding, Sardar Vallabhbhai Patel 

University of Agriculture and Technology, Meerut 
2 PhD Scholar, Department of Genetics and Plant Breeding, Chandra Shekhar Azad 

University of Agriculture and Technology, Kanpur 

e mail: Addyasi1999@gmail.com 

doi.org/10.5281/TrendsinAgriculture.22006669  

 

 

Abstract 

Rice (Oryza sativa L.) is India's most important staple food crop, contributing significantly to 

food security and the livelihood of millions of farmers. Despite being one of the largest rice-

producing countries, productivity during the kharif season remains below its potential due to 

erratic monsoon, poor crop management, nutrient deficiencies, weed infestation, and pest and 

disease outbreaks. Improving rice productivity requires an integrated approach that combines 

quality seed, improved varieties, balanced nutrient management, efficient water use, timely 

crop establishment, and modern agricultural technologies. This article discusses practical 

strategies that farmers can adopt to maximize rice production during the kharif season while 

ensuring sustainability, profitability, and climate resilience. 

Keywords: Rice, Kharif, Productivity, Climate-Smart Agriculture, Integrated Crop 
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Introduction 

Rice (Oryza sativa L.) is one of the world's most important cereal crops and serves as 

the staple food for more than half of the global population. In India, rice is not only a major 

source of food security but also a cornerstone of the agricultural economy, supporting the 

livelihoods of millions of farmers. The crop is cultivated across diverse agro-climatic regions, 

ranging from the irrigated plains of Punjab and Haryana to the rainfed ecosystems of eastern 

and southern India. According to the Ministry of Agriculture and Farmers Welfare, rice 

occupies nearly 45 million hectares of cultivated land in India and contributes approximately 

130–140 million tonnes of annual production, making the country the second-largest producer 

of rice in the world after China. 
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The kharif season, extending from June to October, accounts for nearly 85% of India's total 

rice production. During this season, the southwest monsoon provides favourable conditions of 

rainfall, humidity, and temperature that support vigorous crop growth. However, rice 

cultivation during kharif has become increasingly challenging due to changing climatic 

conditions. Erratic rainfall, prolonged dry spells, flash floods, rising temperatures, declining 

groundwater resources, and increasing incidences of pests and diseases frequently affect crop 

productivity. These climate-related uncertainties, coupled with shrinking landholdings and 

rising input costs, demand more efficient and sustainable approaches to rice cultivation. 

Despite significant advancements in rice breeding, mechanization, irrigation, and crop 

management technologies, the average productivity of rice in many regions remains 

considerably below its attainable potential. Several factors contribute to this yield gap, 

including the use of poor-quality seed, delayed transplanting, imbalanced fertilizer application, 

inefficient irrigation practices, inadequate weed management, pest and disease outbreaks, and 

limited adoption of improved production technologies. Small and marginal farmers, who 
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constitute the majority of India's farming community, often face additional challenges such as 

limited access to quality inputs, credit, extension services, and modern machinery. 

In recent years, scientific innovations have created new opportunities to improve rice 

productivity while conserving natural resources. High-yielding and climate-resilient varieties, 

precision nutrient management, direct-seeded rice (DSR), laser land levelling, alternate wetting 

and drying (AWD), drone-assisted pesticide application, and digital advisory services are 

transforming rice cultivation into a more efficient and climate-smart production system. 

Government initiatives such as the National Food Security Mission (NFSM), Pradhan Mantri 

Krishi Sinchayee Yojana (PMKSY), Soil Health Card Scheme, and the Digital Agriculture 

Mission are further encouraging farmers to adopt improved technologies and sustainable 

farming practices. 

Enhancing rice production is not merely about increasing grain yield; it is equally 

important to improve resource-use efficiency, reduce production costs, maintain soil health, 

conserve water, and ensure environmental sustainability. Sustainable intensification of rice 

farming has become essential to meet the growing food demand of an increasing population 

while addressing the challenges posed by climate change and natural resource degradation. 

Several Strategies to Maximize Rice Production During Kharif 

Increasing rice productivity during the kharif season requires an integrated approach 

that combines improved crop management practices, modern technologies, and efficient use of 

natural resources. No single practice alone can achieve maximum yield; rather, the adoption of 

multiple complementary strategies throughout the crop growth cycle ensures sustainable and 

profitable rice production. 

1. Selection of Suitable Rice Varieties 

The first step towards higher rice productivity is selecting varieties that are suitable for 

the local agro-climatic conditions. Farmers should prefer high-yielding, disease-resistant, and 

climate-resilient varieties released by agricultural universities and research institutions. In 

flood-prone regions, submergence-tolerant varieties are more suitable, whereas drought-

tolerant varieties perform better in rainfed areas. Early-maturing varieties are particularly 

beneficial when the monsoon is delayed or when multiple cropping systems are followed. 

Using certified seeds with high germination ensures better crop establishment and uniform 

plant growth. 
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2. Quality Seed and Seed Treatment 

Seed quality directly influences crop performance and final yield. Farmers should 

always use certified and healthy seed obtained from reliable sources. Before sowing, seeds 

should be treated with recommended fungicides or bio-agents such as Trichoderma to protect 

against seed-borne diseases. Biofertilizer inoculation with Azospirillum or phosphate-

solubilizing bacteria can further improve early seedling growth and nutrient availability. Proper 

seed treatment not only enhances germination but also reduces disease incidence during the 

initial growth stages. 

3. Healthy Nursery Management 

A healthy nursery is the foundation of a productive rice crop. Nursery beds should be 

prepared on well-drained fertile land with adequate organic manure. Regular irrigation, timely 

weeding, and protection from pests and diseases are essential for producing vigorous seedlings. 

Seedlings should be transplanted at the age of 20–25 days, as younger seedlings establish more 

quickly and produce a greater number of productive tillers than older seedlings. 

4. Timely Transplanting and Proper Plant Spacing 

Timely transplanting plays a crucial role in determining rice yield. Delayed 

transplanting shortens the crop growth period and often results in reduced grain production. 

During transplanting, farmers should maintain the recommended spacing between hills to 

ensure proper sunlight penetration, aeration, and nutrient utilization. Planting two to three 

healthy seedlings per hill minimizes competition among plants and encourages vigorous 

tillering, ultimately leading to higher yields. 

5. Balanced Nutrient Management 

Balanced nutrition is essential for obtaining high rice productivity. Fertilizer 

application should always be based on soil testing to avoid nutrient deficiencies or excessive 

fertilizer use. Nitrogen should be applied in split doses to improve its efficiency and reduce 

losses. Phosphorus and potassium should be applied as recommended to support root 

development and grain formation. Organic sources such as farmyard manure, compost, and 

green manure improve soil health, while micronutrients like zinc should be supplied wherever 

deficiencies occur. Integrating organic and inorganic nutrient sources ensures sustainable crop 

production and maintains long-term soil fertility. 
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6. Efficient Water Management 

Although rice is traditionally grown under flooded conditions, excessive water use is 

neither economical nor environmentally sustainable. Efficient irrigation practices such as 

Alternate Wetting and Drying (AWD) help conserve water without reducing crop yield. 

Maintaining only shallow standing water during the vegetative stage and ensuring proper 

drainage after heavy rainfall improves root health and nutrient uptake. Laser land levelling also 

promotes uniform water distribution and reduces irrigation losses. 

7. Integrated Weed Management 

Weeds compete aggressively with rice plants for water, nutrients, sunlight, and space, 

particularly during the first 40 days after transplanting. Effective weed management requires a 

combination of cultural, mechanical, and chemical methods. Timely hand weeding, mechanical 

weeders, and the judicious use of recommended herbicides help keep the field weed-free during 

the critical stages of crop growth. Maintaining clean fields significantly enhances nutrient-use 

efficiency and grain yield. 

8. Integrated Pest and Disease Management 

Rice crops are frequently attacked by insect pests such as stem borer, leaf folder, brown 

planthopper, and gall midge, while diseases like blast, bacterial leaf blight, sheath blight, and 

false smut can substantially reduce productivity. Farmers should regularly monitor their fields 

to detect problems at an early stage. Growing resistant varieties, maintaining balanced 

fertilization, conserving natural enemies, and applying pesticides only when economically 

justified are key principles of Integrated Pest Management (IPM). This approach minimizes 

crop losses while reducing environmental pollution and production costs. 

Table 1. Major Insect Pests and Diseases of Kharif Rice and Their Management 

Problem Symptoms Management Practices 

Yellow Stem Borer 

(Scirpophaga 

incertulas) 

Dead hearts at vegetative 

stage and white earheads at 

reproductive stage 

Install pheromone traps, avoid excessive 

nitrogen, conserve natural enemies, and 

spray recommended insecticides such as 

chlorantraniliprole or cartap hydrochloride 

when ETL is reached. 

Brown Planthopper 

(BPH) (Nilaparvata 

lugens) 

Hopper burn, yellowing, 

drying of plants 

Maintain optimum plant spacing, avoid 

excess nitrogen, drain excess water, and 

apply recommended insecticides such as 
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pymetrozine or dinotefuran when 

necessary. 

Leaf Folder 

(Cnaphalocrocis 

medinalis) 

Folded leaves with scraped 

green tissues 

Monitor regularly, conserve parasitoids, 

and spray recommended insecticides if 

infestation exceeds the economic threshold 

level. 

Rice Gall Midge 

(Orseolia oryzae) 

Silver shoots or onion leaf 

appearance 

Grow resistant varieties, remove affected 

tillers, and apply recommended 

insecticides where infestation is severe. 

Rice Hispa 

(Dicladispa 

armigera) 

White streaks and scraped 

leaf surface 

Collect and destroy infested leaves, 

maintain field sanitation, and apply need-

based insecticides. 

Rice Blast 

(Magnaporthe 

oryzae) 

Diamond-shaped lesions on 

leaves and neck blast 

Use resistant varieties, balanced 

fertilization, avoid excess nitrogen, and 

spray tricyclazole or azoxystrobin as 

recommended. 

Bacterial Leaf Blight 

(BLB) (Xanthomonas 

oryzae pv. oryzae) 

Yellowing and drying from 

leaf tips with wavy margins 

Use resistant varieties, balanced 

fertilization, avoid excessive nitrogen, and 

apply copper-based bactericides or other 

recommended products where applicable. 

Sheath Blight 

(Rhizoctonia solani) 

Oval lesions on leaf sheath 

progressing upward 

Maintain proper spacing, avoid dense crop 

canopy, apply balanced fertilizers, and 

spray validamycin or recommended 

fungicides. 

False Smut 

(Ustilaginoidea 

virens) 

Greenish velvety balls 

replacing grains 

Use disease-free seed, avoid excess 

nitrogen, and spray propiconazole or 

tebuconazole at the booting stage if 

required. 

Sheath Rot 

(Sarocladium oryzae) 

Brown lesions on leaf sheath 

enclosing the panicle 

Use healthy seed, maintain field hygiene, 

balanced fertilization, and apply 

recommended fungicides when disease 

appears. 

 

9. Mechanization and Digital Agriculture 

Modern agricultural technologies are playing an increasingly important role in 

improving rice productivity. Paddy transplanters ensure timely planting with proper spacing, 

while drones enable precise pesticide and nutrient application. Laser land levelling improves 
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irrigation efficiency, and mobile-based advisory services provide farmers with weather 

forecasts, pest alerts, and nutrient recommendations. The adoption of precision agriculture 

technologies enhances input-use efficiency and supports climate-smart rice production. 

10. Timely Harvesting and Post-Harvest Management 

Harvesting rice at the correct stage is essential for maintaining grain quality and 

minimizing yield losses. The crop should be harvested when about 80–85% of the grains have 

turned golden yellow and reached physiological maturity. Proper drying to safe moisture levels 

before storage prevents fungal infestation and preserves grain quality. Efficient post-harvest 

handling also helps farmers obtain better market prices and reduce storage losses. 

Government Initiatives Supporting Rice Farmers 

The Government of India has introduced several programmes to enhance rice 

productivity and improve farmers' incomes. Schemes such as the National Food Security 

Mission (NFSM), Pradhan Mantri Krishi Sinchayee Yojana (PMKSY), Soil Health Card 

Scheme, Pradhan Mantri Fasal Bima Yojana (PMFBY), Digital Agriculture Mission, and Kisan 

Credit Card (KCC) provide financial assistance, technical guidance, irrigation support, crop 

insurance, and access to modern technologies. Farmers should actively utilize these schemes 

to strengthen their farming systems and improve profitability. 

Conclusion 

Maximizing rice production during the kharif season requires the adoption of integrated 

and scientifically proven crop management practices rather than relying on a single 

intervention. The combined use of quality seed, improved varieties, healthy nursery 

management, balanced nutrient application, efficient water management, integrated weed and 

pest control, mechanization, and climate-smart technologies can significantly enhance rice 

productivity and farm profitability. Strengthening extension services, promoting farmer 

awareness, and increasing access to modern technologies and government support programmes 

will further contribute to sustainable rice production. By adopting these best management 

practices, Indian farmers can not only achieve higher yields and better grain quality but also 

contribute to national food security and sustainable agricultural development. 
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