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Introduction to Crop Science
Key concepts, major disciplines, and practical applications

1. What Is Crop Science?

Aspect Description
Definition The scientific study of plants cultivated for food, feed, fiber, fuel, and other uses.
Goal Improve crop yield, quality, and sustainability while minimizing environmental impact.

s Genetics, physiology, pathology, agronomy, soil science, pest management,
cope
P biotechnology, and economics.

2. Core Disciplines

Discipline Focus Typical Tools & Techniques

_ Development of new varieties with Marker?assisted selection, genomic
Plant Genetics & . ) . .
_ desirable traits (e.g., disease selection, CRISPR/Cas9,
Breeding _ ) )
resistance, drought tolerance). conventional crossing.

. . Gas exchange measurements,
_ How plants grow, obtain nutrients,
Crop Physiology ) chlorophyll fluorescence, hormone
and respond to environmental cues.
assays.

Identification and control of diseases Disease scouting, molecular
Plant Pathology caused by fungi, bacteria, viruses, diagnostics, resistant cultivar
nematodes. deployment.

_ Integrated Pest Management (IPM),
Entomology (Pest  Management of insects and . .
pheromone traps, biological control
Management) arthropods that damage crops. .
agents.

. . Soil properties, fertility, and Soil testing, nutrient budgeting,
Soil Science & ] _ o
management practices that affect tillage systems, precision
Agronomy

crop production. agriculture.
) Market forces, farm management, _ S
Agricultural Cost?benefit analysis, risk
) . and regulatory frameworks o ,
Economics & Policy assessment, policy impact studies.

influencing crop production.



Introduction to Crop Science

Discipline Focus Typical Tools & Techniques
) Application of genetic engineering, ) .
Biotechnology & ) . Transgenic crops, RNAI,
) tissue culture, and omics ) ) )
Molecular Biology metabolomics, transcriptomics.

technologies.

3. Crop Production Cycle (Typical Steps)

1. Land Preparation
o Tillage, leveling, residue management.
2. Seed Selection & Treatment
o Certified seed, seed priming, coating with fungicides/insecticides.
3. Planting
o Sowing depth, row spacing, planting date (aligned with climate windows).
4. Crop Management
o Nutrient Management: Soil tests ? fertilizer recommendations ? split applications.
o Water Management: Irrigation scheduling (soil moisture sensors, ET?based models).
o Weed Control: Mechanical, chemical, cultural (crop rotation, cover crops).
o Pest & Disease Control: Scouting ? threshold?based interventions ? IPM.
5. Monitoring & Data Collection
o Remote sensing, drones, loT sensors, field notebooks.
6. Harvesting
o Timing (physiological maturity), equipment selection, post?harvest handling.
7. Post?Harvest Processing
o Cleaning, drying, storage, value?addition.

4. Major Crop Types & Their Specific Challenges

Crop Group Representative Species Key Production Challenges
Cereals Wheat, maize, rice Heat stress, lodging, nitrogen use efficiency.
_ . Nitrogen fixation management, seed quality,
Legumes Soybean, chickpea, lentil .
fungal diseases.
Root & Tuber Potato, cassava, sweet _ ) )
Soil?borne pathogens, tuber rotting, waterlogging.
Crops potato
Oilseeds Canola, sunflower, peanut Oil quality, pest pressure (e.g.,
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