
 

Agri Magazine 
(International E-Magazine for Agricultural Articles)  

Volume: 02, Issue: 08 (August, 2025) 

Available online at http://www.agrimagazine.in   

  
Agri Magazine, ISSN: 3048-8656 

 

 
 

Agri Magazine ISSN: 3048-8656 Page 147 

Unlocking Season Extension and Higher Yields: A Low Tunnel 

Technology for Vegetable Production 
*
A. S. Lodhi

1
, S. Bhalawe

2
 and R. K. Thakur

2 

1
Assistant Professor, College of Agriculture, Khurai (M.P.), India 

2
Assistant Professor, College of Agriculture, Balaghat (M.P.), India 

*
Corresponding Author’s email: ajayd0312@gmail.com

  

 

n the ever-evolving world of agriculture, farmers and gardeners are constantly seeking 

innovative, cost-effective methods to mitigate risks, extend growing seasons, and 

maximize productivity. Among the most impactful and accessible tools to emerge is low 

tunnel technology. This simple yet powerful adaptation of protected cultivation is 

revolutionizing small-scale and niche market farming, offering a pragmatic solution to the 

challenges posed by unpredictable weather, pests, and the desire for year-round harvests. This 

article delves into the intricacies of low tunnel technology, exploring its principles, benefits, 

construction, management, and its profound impact on modern vegetable production. 

What is a Low Tunnel 
A low tunnel is exactly what its name implies: a miniature version of a high tunnel or 

greenhouse. It is a temporary, portable structure typically less than 3 feet (about 1 meter) tall 

at its peak, constructed by draping a flexible sheet of plastic (known as a row cover or low 

tunnel film) over a series of arched supports that are anchored into the soil along a single row 

or a small bed of crops. 

The concept is elegantly simple. The tunnel creates a microclimate around the plants, 

elevating temperatures, protecting against frost, shielding from harsh winds and heavy rain, 

and providing a barrier against insect pests. Unlike permanent greenhouses, low tunnels are 

agile, inexpensive, and can be easily moved or stored, making them an ideal technology for 

both commercial growers and passionate home gardeners. 

Key Components of a Low Tunnel 
1. Support Hoops: These are the arches that form the skeleton of the tunnel. Common 

materials include: 

 Metal: Galvanized steel wire (9- or 10-gauge) is strong, durable, and reusable for many 

seasons. 

 Fiberglass: Flexible, inexpensive, and easy to cut, but can become brittle over time with 

UV exposure. 

 PVC Pipe: A cheap and readily available option, though it can become brittle in cold 

weather and is less environmentally friendly. 

 Poly Pipe (Polyethylene Irrigation Pipe):  Highly flexible and durable, a favourite 

among many commercial growers. 

2. Covering Material: This is the "skin" of the tunnel, responsible for modifying the 

environment. The choice of material depends on the primary goal: 

 Floating Row Covers (FRC): Made from spunbonded polypropylene or polyester, these 

lightweight fabrics allow light, water, and air to pass through. They provide frost 
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protection (typically 2-4°F) and excellent insect exclusion but offer less heat 

accumulation. 

 Plastic Sheeting: Clear or translucent polyethylene (poly) plastic is the standard for 

significant heat accumulation. It comes in various thicknesses. Perforated plastic is also 

available, offering some ventilation to prevent overheating. 

 Non-Woven Fabrics: Heavier than FRCs, these provide better frost protection and can 

be used as a tunnel cover or directly on the plants. 

3. Anchoring System: The cover must be secured to prevent it from being blown away by 

wind. This can be achieved with soil (burying the edges), sandbags, rebar staples, or 

specialized plastic clips that attach the cover to the hoops. 

The Compelling Advantages: Why Use Low Tunnels? 
The adoption of low tunnel technology is driven by a multitude of benefits that directly 

address the economic and agronomic challenges of vegetable production. 

1. Season Extension: This is the foremost advantage. Low tunnels effectively add weeks, 

and sometimes even months, to both ends of the traditional growing season. 

 Early Spring Planting: By warming the soil and air, growers can transplant warm-

season crops like tomatoes, cucumbers, peppers, and melons 2-4 weeks earlier than usual. 

This leads to earlier harvests and access to premium markets. 

 Fall and Winter Production: For cold-hardy crops like spinach, kale, lettuce, carrots, 

and beets, low tunnels provide sufficient protection to survive frosts and freezing 

temperatures, allowing for harvest deep into winter—a practice known as 

"overwintering." 

2. Enhanced Crop Growth and Yield: The modified microclimate isn't just about survival; 

it's about optimization. Warmer soils enhance microbial activity and nutrient uptake. Higher 

ambient temperatures accelerate photosynthesis and plant development. The combined effect 

is often faster growth rates, larger plant size, and significantly higher total yields compared to 

open-field production. 

3. Superior Environmental Protection: Low tunnels act as a physical shield against a host 

of environmental stressors. 

 Frost: They provide critical protection against light frosts, saving young plants from 

damage. 

 Wind: They reduce wind shear and moisture loss from both soil and plants, leading to 

less transplant shock and reduced water requirements. 

 Heavy Rain and Hail: The plastic cover deflects pounding rain and hail, preventing soil 

compaction, erosion, and physical damage to delicate seedlings and fruit. 

4. Pest and Disease Management: Low tunnels are a powerful tool in Integrated Pest 

Management (IPM). 

 Insect Barriers: When sealed properly with row covers, they effectively exclude insect 

pests like cabbage loopers, squash vine borers, cucumber beetles, and carrot rust flies. 

This can drastically reduce or even eliminate the need for insecticidal sprays. 

 Disease Reduction: By preventing rain splash, which is a primary vector for many soil-

borne fungal and bacterial diseases (e.g., early blight on tomatoes), tunnels can reduce the 

incidence and spread of foliar diseases. 

5. Water Use Efficiency: The tunnel cover reduces evaporation from the soil surface. This 

means irrigation water goes further, and plants require less frequent watering. For growers in 

arid regions or those facing water restrictions, this is a significant benefit. 

6. Cost-Effectiveness and Flexibility: Compared to high tunnels and greenhouses, the initial 

investment in low tunnels is minimal. They require no foundation, expensive framing, or 

complex ventilation systems. Their temporary nature allows for crop rotation and easy 

changes to the farm layout from season to season. 
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A Step-by-Step Guide to Implementation 
Success with low tunnels depends on proper installation and management. Here is a 

systematic guide: 

Step 1: Planning and Site Selection: Choose a well-drained location with maximum sun 

exposure (at least 6-8 hours of direct sunlight). Orient the tunnels parallel to the prevailing 

wind direction to minimize stress on the structure. Prepare the soil as you normally would, 

incorporating compost and fertilizers, as the tunnel will be in place for an extended period. 

Step 2: Installing the Support Hoops: Insert the ends of the hoops into the soil on either 

side of the planting bed. The spacing between hoops is critical for stability; 4 to 5 feet apart is 

standard. For a 4-foot-wide bed, hoops should be 5-6 feet long to create a good arch. Push 

them at least 6-12 inches deep to ensure they are secure. 

Step 3: Planting: You can plant either before or after installing the hoops. Some growers 

prefer to plant first to avoid damaging young plants during hoop installation. Direct seeding 

or transplanting can be done as per the crop requirement. 

Step 4: Applying the Cover: Drape the plastic or row cover material over the hoops. Ensure 

it is centered and has an even overhang on both sides. On a calm day, this is a one-person job; 

on a windy day, it requires help. 

Step 5: Securing the Cover: This is the most crucial step for durability. The edges must be 

anchored thoroughly. The most common method is to bury the long edges in a shallow trench 

on both sides of the tunnel. Alternatively, use sandbags, bags filled with soil, or landscape 

fabric pins. For a more secure setup, attach the cover to the hoops with special spring-loaded 

clips to prevent billowing in the wind. 

Step 6: Ventilation and Management: This is where daily attention is required. The same 

plastic that traps beneficial heat can quickly create lethal temperatures on a sunny day, even if 

it's cold outside. 

 Ventilation: On sunny mornings, the sides of the tunnel must be lifted to allow hot air to 

escape and cool air to enter. This can be done manually by rolling up the plastic and 

securing it, or automatically with automated venting systems (a more expensive option). 

 Irrigation: Watering must be done manually underneath the cover. Drip irrigation or 

soaker hoses are highly recommended, as they deliver water directly to the root zone 

without wetting the foliage, which can promote disease in the humid environment. 

 Monitoring: Use a max-min thermometer inside the tunnel to monitor temperature 

extremes. Check soil moisture regularly, as the cover can create a false sense of adequate 

moisture. 

Step 7: Removal: Once the danger of frost has passed and nighttime temperatures are 

consistently favourable, the tunnel cover should be removed for warm-season crops like 

tomatoes and peppers that require pollination and can suffer from excessive heat and 

humidity. For crops like strawberries or overwintering greens, the cover may stay on for the 

entire season. 

Crop-Specific Applications and Strategies 
Low tunnels are versatile but are best applied to specific crops and goals. 

 Warm-Season Crops (Tomatoes, Peppers, Cucumbers, Melons): Use primarily for 

early season extension. The goal is to get a 3-4 week head start. Once summer heat 

arrives, remove the covers to allow for pollination (bees cannot enter a sealed tunnel) and 

to prevent heat stress. 

 Cool-Season Crops (Lettuce, Spinach, Kale, Radishes, Carrots): Use for spring 

extension, fall extension, and overwintering. These crops thrive in the moderated 

temperatures of a low tunnel and can handle the cooler conditions. They can often be 

grown under cover for their entire cycle. 

 Strawberries: Low tunnels are phenomenal for strawberries. They advance the spring 

harvest by weeks, protect blossoms from late frosts, keep fruit clean and dry (preventing 

rot), and can extend the fall fruiting season for day-neutral varieties. 



Lodhi et al. (2025) Agri Magazine, 02(08): 147-150 (AUG, 2025)     

Agri Magazine ISSN: 3048-8656 Page 150 

 Pest-Sensitive Crops (Cabbage, Broccoli, Squash): Use the tunnel primarily as an 

insect barrier. Cover the crops immediately after planting or seeding with a spunbonded 

row cover to exclude pests like cabbage worms and squash bugs. The cover may need to 

be removed when flowers appear for pollination unless you are hand-pollinating. 

Challenges and Limitations: A Realistic Perspective 
While immensely beneficial, low tunnel technology is not without its challenges. 

 Labour Intensity: The daily routine of venting and closing the tunnels is hands-on and 

can be time-consuming, especially on a large scale. This is the technology's biggest 

operational drawback. 

 Wind Vulnerability: Despite secure anchoring, high winds can still damage or destroy 

tunnels. Proper installation and high-quality materials are essential for resilience. 

 Overheating Risk: Without diligent ventilation, temperatures can soar to 120°F (49°C) 

or higher in a matter of hours, completely cooking the plants inside. 

 Pollination Barriers: Sealed tunnels prevent pollinators from accessing flowering crops. 

For fruiting vegetables, growers must remove the covers for pollination or resort to 

manual methods. 

 Disease Management in Humid Conditions: While tunnels reduce some diseases, the 

warm, humid, and still air environment can favour the development of other fungal 

diseases, like powdery mildew or botrytis. Adequate ventilation and avoiding overhead 

watering are critical controls. 

 Material Disposal: Plastic films have a finite lifespan (typically 1-3 seasons). Disposing 

of large sheets of plastic in an environmentally responsible manner is a growing concern 

for the industry. 

Conclusion 
Low tunnel technology represents a perfect combination of simplicity and effectiveness. It 

democratizes the benefits of controlled environment agriculture, placing them within reach of 

virtually every grower. It is a testament to the idea that in agriculture, sometimes the most 

powerful solutions are not the most complex or expensive ones. The low tunnel is a humble 

tool, but its impact on productivity, profitability, and sustainability is profound, securing its 

place as an indispensable technique in the modern grower's toolkit. 
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