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Almond Production Manual: A Comprehensive Guide to Growing,
Harvesting, and Marketing Almonds

Almonds are one of the world’s most valuable tree nuts, prized for their rich flavor, nutritional profile, and versatility

in culinary applications. Whether you are a seasoned orchardist or a new farmer looking to diversify your crop

portfolio, a detailed almond production manualis essential for navigating the complexities of cultivation, from site
selection to market delivery. This guide consolidates the latest agronomic research, industry best practices, and
practical insights into a single, easy to follow resource. By the end of this manual, you'll understand how to create a
productive, profitable, and sustainable almond orchard that meets both local and international quality standards.

1. Overview of the Almond Production Manual

The purpose of this manual is to provide a step by step framework for every stage of almond production. It covers:

 Site assessment and climate suitability

¢ Soil testing and preparation

¢ Nursery management and tree selection

e Orchard design, planting, and maintenance

« Irrigation systems and water use efficiency

« Integrated pest and disease management

¢ Harvesting methods and post harvest handling

¢ Processing, quality control, and certification

¢ Sustainability practices and environmental stewardship
e Economic analysis and marketing strategies

Each section contains actionable checklists, illustrative diagrams, and expert tips to help you make informed
decisions that align with your farm’s goals.

2. Climate and Site Selection

2.1 Ideal Climate Conditions

Almond trees thrive in Mediterranean climates characterized by mild, wet winters and hot, dry summers. Key
climatic parameters include:

e Annual precipitation: 200-400 /mm, primarily in winter

e Summer temperatures: 30-35 /°C (86—95 /°F) for optimal fruit set

¢ Winter temperatures: 0-5 /°C (32—41 /°F) to provide necessary chilling hours (at least 400-600 /h below 7 /°C)
e Low humidity during flowering to reduce fungal infections

2.2 Site Assessment Checklist

1. Topography: Choose a site with gentle slopes (5-15 /%) for drainage and wind protection.

2. Soil Depth: Minimum 60 /cm (24 /in) to accommodate root systems.

3. Wind Exposure: Use natural barriers or windbreaks to reduce transpiration loss.

4. Water Availability: Proximity to reliable irrigation sources (groundwater or surface water) is critical.



5. Infrastructure: Accessibility for machinery, storage, and transport.

2.3 Soil Testing and Analysis

Before planting, conduct a comprehensive soil test to determine pH, nutrient levels, and organic matter content.
Almonds prefer slightly alkaline soils (pH 6.5-7.5). Adjust pH with lime or sulfur as needed and apply balanced
fertilizers based on test results.

3. Soil Preparation and Management

3.1 Soil Amendment Techniques
* Incorporate compost or well rotted manure to improve structure and fertility.
« Apply gypsum to reduce salinity and improve calcium availability.
e Use biochar to enhance water retention and microbial activity.

3.2 Mulching and Ground Cover

Mulching with organic materials (e.g., straw, shredded leaves) conserves moisture, suppresses weeds, and
moderates soil temperature. A 10-15 /cm (4-6 /in) layer is recommended.

3.3 Irrigation Planning

Design an irrigation system that delivers water precisely to the root zone. Drip irrigation is preferred for its water use
efficiency and reduced disease risk.

4. Nursery Management and Tree Selection

4.1 Selecting the Right Variety

Choose varieties based on climate compatibility, market demand, and disease resistance. Common cultivars
include:

* Nonpareil: High market value, excellent flavor, but requires careful pollination.
< Farr: Early maturing, high yield, and good disease resistance.
¢ Mission: Well adapted to high temperatures, popular for dry land orchards.

4.2 Nursery Practices

Key steps for establishing a healthy nursery stock:

Use disease free seed or grafted seedlings.

Plant in well drained beds with adequate spacing (3—4 /m between rows).
Maintain a consistent watering schedule to avoid transplant shock.

Apply balanced fertilizer (N:P:K /=/10:10:10) during the first two growing seasons.
Monitor for pests such as aphids, mites, and fungal pathogens.
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5. Orchard Design and Planting

5.1 Row Layout and Spacing

Optimal spacing balances light interception, airflow, and ease of mechanization. A typical layout is:

¢ Row spacing: 6—7 /m (20-23 /ft)
e Tree spacing within rows: 4-5 /m (13-16 /ft)
e Overall tree density: 1,500-2,000 /trees/ha

5.2 Planting Techniques



Follow these steps for successful planting:

1. Dig a hole that is twice the width of the root ball and deep enough to accommodate roots.
2. Place the tree at a 30° angle to encourage vertical growth.
3. Backfill with a mix of native soil and compost.
4. Water immediately after planting and mulch around the base.
5.3 Pollination Management

Almonds are self crossing but benefit from cross pollination. Plant a compatible pollinator variety (e.g., nonpareil)
within 50 /m of the main orchard. Ensure adequate honeybee activity by maintaining pollinator-friendly habitats.

6. Irrigation and Water Management

6.1 Water Use Efficiency Strategies

Implement the following practices to reduce water consumption:

e Use drip emitters with pressure regulating valves.
¢ Install soil moisture sensors to trigger irrigation only when needed.
e Apply micro irrigation during the fruit set phase.

6.2 Scheduling and Timing

Key irrigation periods:
e Pre flowering: 20-30 /mm of water to stimulate bud break.
¢ Flowering: 15-20 /mm to support fruit set.

¢ Fruit development: 40—60 /mm per month, adjusted for rainfall.
e Pre harvest: Reduce water to 10-15 /mm to improve kernel quality.

7. Pest and Disease Management

7.1 Common Pests

e Almond Aphid (Aphis gossypii): Causes honeydew accumulation and sooty mold.
¢ Almond Mite (Tetranychus urticae): Damages leaves and reduces photosynthesis.
¢ Almond Fruit Fly (Ceratitis capitata): Infests developing kernels.

7.2 Common Diseases

¢ Almond Scab (Venturia anomala): Leaves black spots and reduces yield.
e Almond Leaf Spot (Phyllosticta fabae): Causes brown lesions on foliage.
¢ Root Rot (Phytophthora spp.): Leads to root decay and tree decline.

7.3 Integrated Pest Management (IPM)
Adopt a multi layered IPM approach:

Regular scouting and monitoring.

Use of resistant cultivars.

Biocontrol agents (e.g., predatory mites, entomopathogenic fungi).
Targeted chemical applications based on threshold levels.
Sanitation practices to reduce inoculum sources.
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8. Harvesting Techniques



8.1 Harvest Timing

Harvest when kernels reach 70-80 % moisture content and shells begin to split. Timing varies by variety and
climate but typically occurs from late October to early December.

8.2 Mechanical vs. Manual Harvesting

¢ Mechanical Harvesters: Faster, less labor intensive, but risk higher shell damage.
e Manual Harvesting: Lower damage rates, ideal for high value markets.

8.3 Post Harvest Handling

Immediately dry the harvested nuts to 10-12 % moisture to prevent mold. Use ventilated drying racks or
controlled environment dryers. Monitor temperature and humidity to avoid kernel spoilage.

9. Post Harvest Processing and Quality Control

9.1 Shelling and Dehulling

Use shelling machines with adjustable settings to minimize kernel breakage. Dehulling removes the thin brown
skin, improving appearance and shelf life.

9.2 Sorting and Grading
Employ optical sorters and weight based grading to separate almonds by size, color, and defect level. Standard

grading categories include:

¢ Grade A: 100-120 /mm, no defects
¢ Grade B: 90-99 /mm, minor defects
¢ Grade C:

9.3 Quality Assurance and Certification

Obtain certifications such as USDA Organic, Non GMO, or Fair Trade to access premium markets. Implement a
traceability system to track each batch from orchard to consumer.

10. Sustainability Practices

10.1 Water Conservation Measures

« Adopt deficit irrigation during non critical growth stages.
¢ Use rainwater harvesting to supplement irrigation.
« Install smart irrigation controllers that respond to real time weather data.

10.2 Soil Health Management

Implement cover cropping, crop rotation, and reduced tillage to maintain soil organic matter and biodiversity.

10.3 Biodiversity and Ecosystem Services

Plant hedgerows, native grasses, and flowering strips to attract pollinators and natural predators of pests.

11. Economic Considerations

11.1 Cost Analysis
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