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Principles of Crop Production

Designed as a quick?reference guide for students, extension workers, and anyone interested in

modern agriculture.

1. Crop Production Cycle Overview

Stage Key Objectives

Create a suitable seedbed,
1. Land Preparation improve soil structure, control
weeds

2. Seed Selection & Ensure genetic purity, vigor,
Treatment disease?free planting material

Achieve optimal plant
3. Sowing / Planting population and uniform

emergence
Supply macro? and
4. Nutrient .ppy . . ,
micronutrients in the right form,
Management

amount, and timing

o Provide adequate moisture
5. Irrigation & Water ) o
while avoiding water stress or

Management

excess
6. Weed, Pest & Minimize competition and loss
Disease Control of yield
7. Crop Growth Detect stress early, adjust
Monitoring management

8. Harvesting & Post Capture maximum yield and
?Harvest Handling quality, reduce losses

Typical Practices

Ploughing, harrowing, leveling, sub?
soiling, mulching

Certified seeds, seed priming, coating
with fungicides/insecticides

Direct seeding, transplanting, precision
drilling, row spacing

Soil testing, fertilizer application (basal +
top?dress), foliar sprays, organic
amendments

Surface irrigation, drip/furrow, scheduling
based on evapotranspiration (ETc)

Integrated Pest Management (IPM),
herbicide/fungicide application, biological
control

Scouting, remote sensing, crop models,
phenological tracking

Timely harvest, appropriate machinery,
cleaning, drying, storage

2. Core Principles

2.1 Soil Health & Fertility



Principles of Crop Production

Principle

Soil Structure &
Porosity

pH Balance

Nutrient Cycling

Soil Testing

Practical Implication

Maintain tilth through reduced tillage, organic matter addition, and cover
crops.

Adjust with lime (raise) or sulfur (lower) to keep pH within the optimal range
for the crop (usually 5.577.0).

Use crop rotations, green manures, and compost to recycle N, P, K and
micronutrients.

Conduct baseline and seasonal tests; base fertilizer recommendations on
actual nutrient status.

2.2 Genetic Potential

Aspect
Variety Selection

Hybrid Vigor
Seed Quality

Breeding
Objectives

Management Focus
Choose cultivars adapted to local climate, soil, and disease pressure.
Exploit heterosis for higher yield and stress tolerance.

Use high germination rate, low seed?borne pathogen load, and appropriate
seed size.

Align with market demand (e.g., grain quality, oil content) and sustainability
goals.

2.3 Water Management

Concept

How to Apply

Water Use Efficiency Match irrigation to crop water demand (ETc) using soil moisture sensors

(WUE)
Scheduling

Conservation
Practices

Drainage

or evapotranspiration models.

Apply water in deficit?irrigation windows that minimize yield loss (e.g.,
during flowering for many cereals).
Mulching, contour farming, and drip irrigation reduce evaporation and

runoff.

Ensure excess water does not cause root hypoxia; install subsurface
drains where needed.

2.4 Nutrient Management
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Nutrient Role Timing & Placement

**Nitrogen
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