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Quick Facts

• Row covers provide both frost protection and a form of mechanical control within integrated pest management.
• Row covers are generally made of spunbond or netted synthetic materials, such as polyethylene, polyester, or

polypropylene.
• Support row covers by hoop structures or by laying directly over the tops of crops needing protection.
• For effectiveness, coordinate applying row covers with the targeted pest’s life cycle and the growth stage of the

crop.

In agricultural use, a row cover is a transparent or semitransparent material that is used over crops (typically vegetables)
for a variety of purposes (Fig. 1). As an integrated pest management tool, row covers act as a physical barrier
that prevents the movement of pests such as insects (Table 2), birds, and mammals, to host plants. This form of
management is popular in organic production to avoid chemical application. Row covers are also used to shield crops
from environmental factors like cold or hot temperatures (Table 1), and wind. Commonly used methods of application
include floating row covers, hoop-supported row covers (also called low tunnels), and plastic-covered trenches.

Materials

Row covers are generally made of polyester, polypropylene, or polyethylene (poly). Polyethylene may be clear or
pigmented and either stretched across a trench or supported by hoops (Fig. 2). Row covers may be vented or unvented.
Lightweight materials are effective as an insect barrier starting in late spring. Other fabrics that are heavier in weight
are used to extend the growing season by protecting the crop from early or late frosts. All materials are fabric-like and
generally spunbonded or nonwoven (Fig. 2). Both may be left to lay on the surface of the soil or can be supported by wire
hoops (Fig. 3). A few common brands of the spunbond fabrics include Agribon® and Reemay®. Lightweight row covers
tend to rip easily, and thus, have a short life span (up to a few months).

Woven materials include thicker fabric or a plastic mesh. For example, the Proteknet brand of mesh is available in six
grades ranging in sizes from 0.85 mm2 to 0.85 mm x 1.4 mm. Select the mesh grade to ensure the target pest cannot
pass through the material.

Plastic-covered trenches allow for early seeding and plant growth and provide some frost protection (Fig. 5). Polyethylene
is generally stretched across a trench about 7 inches deep. Use a mechanical mulch layer attachment to lay the plastic
and mound the soil along the edges of the bed to keep the plastic in place.

Row covers may be purchased online through garden supply and seed companies or at some selected garden centers.
When selecting the support structure for row covers, consider whether it will be used for a single season or multiple uses.
Options include 3/4-inch bendable PVC, metal hoops, or small wire hoops (Fig. 3).
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Table 1. Row Covers Vary in Weight, Light Transmission, and Heat Retention

Characteristics Lightweight material Mediumweightt material Heavyweight material

Weight 0.45 oz/yd2 0.50 – 0.55 oz/yd2 0.90 – 2.0 oz/yd2

Light transmission 90% 85% 30% – 50%

Frost protection --- 28°F 24°F – 28°F

Table 2. Insects Excluded From Various Insect Netting Mesh Opening Sizes

(Table adapted from Proteknet Insect Netting brochure)

Species 0.0138 in.² (0.35
mm²)

0.0335 in.² (0.85
mm²)

0.05 in. X 0.07 in.
(1.2 mm X 1.9 mm)

0.19 in. X 0.12 in. (5
mm X 3 mm)

Aphids X    

Flea Beetles X    

Lacewings X X X  

Ladybugs X X X  

Leafhopper X X   

Lygus bugs X X X  

Moths X X X X

Root maggot flies X X X  

Stink bugs X X X X

Spider mites X    

Squash bugs X X X X

Thrips X    

Whitefly X    

Construction

When constructing row covers, first decide which crops to cover. Then, identify the purpose of the cover. For insect
exclusion, be aware that timing is important. Understand when the pests can be most destructive to the crops and plan
to leave the covers up for that duration of time. Also consider crop growth timing and size for the height of the row cover
(Table 3).

Next, decide the length and width of row cover you will need. Remember, you will need enough row cover to reach and
cover both ends of the row. The structure can be built over existing beds and rows with plastic mulch and drip line. First,
install the PVC, metal, or wire hoops, then lay the cover over the frame and secure with binder clips (Fig. 6). Completely
cover the crop on all sides. Cut row covers easily to size using scissors. Allow extra room for crop growth.

https://www.duboisag.com/media/wysiwyg/brochures/Brochure_ProtekNet_ANG_2019_1.pdf
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Finally, secure the row cover edges with soil, rocks, or other heavy objects (Fig. 7). Shovel soil or place large rocks
every 3 feet or so along each side of the row cover to exclude insect pests and to keep the wind from lifting the cover.
Landscape staples are available to help secure row covers along the edges; however, they have the potential to tear the
row cover.

Pest Prevention

To effectively protect crops from insect pests, lay the row cover over the plants before pests are evident in the area (Fig.
8). It is critical to protect seedlings in early spring when most adult pests become active and again in late July and early
August. Inspect seedlings prior to transplanting to ensure there are no insects in the soil or on the transplants. Also, rotate
crops by family to avoid laying row covers over plants where eggs may have been laid the previous year. Regularly check
under the row cover for pest problems. If pests are found, treat infested plants with an approved insecticide, or remove
and discard the infested plant material.

Maintenance

Weeds grow quickly under row covers; therefore, weed barriers may be helpful. Another option is to occasionally pull
back covers to hoe and hand-pull weeds. If not using drip irrigation, lift the row covers to allow watering. Deer and other
animals can damage row covers, so it may be necessary to set up fences to keep them away from covered plants. Clean
row covers may last longer since soil particles can abrade and tear these covers. Row covers can be hosed down with
water to clean, but it is important to let them dry completely. Store row covers indoors in plastic bags or containers. Mice
may nest in row covers if left in sheds, barns, or garages.

Constructing an A-Frame Row Cover

(Instructions from University of Maryland Extension)
For a raised bed: 3 feet wide x 8 feet long x 4 feet high

1. Drive a 6-foot metal fence post 2 feet into the ground at either end of the raised bed and connect the posts with a
piece of wire.

2. Fasten pieces of wire from the top of each post to the corners of the raised bed to create the “A” and provide
support for the row cover.

3. Cut a 12-foot x 10-foot piece of row cover and drape it over the top wire and pull the excess fabric around to close
off the ends.

4. The top of the wire is 4 feet from the ground so you can drive plant support stakes next to each plant directly
below the row cover. Secure the row cover with sod pins or boards.

5. Alter dimensions and construction techniques to accommodate specific situations. Cut costs by reusing and
recycling materials around your home. The useful life of PVC pipe and rebar is at least 10 years.

6. Build a reusable frame from wood, PVC pipe, #9 wire, or other available materials to support floating row covers.
This works well for single rows of tomato, pepper, and eggplant. Example: a 6-foot-wide roll can cover a 3-foot-
wide plant bed, while providing enough room for seedlings to grow upright.

https://extension.umd.edu/hgic/topics/floating-row-cover
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Fig. 1. Row covers, a mechanical control method for pest management, being used for commercial flower production in

Salt Lake County, Utah. Fig. 2. Materials

used in row cover construction. Fig.
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3. Row cover constructed with metal hoops and insect

netting.
Fig. 4. Spunbond material laid directly on crops for insect

protection.

Fig. 5. Plastic-covered row trenches.
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Fig. 6. Ensure length and height of row covers will accommodate plants for intended duration of their

growth.
Fig. 7. Secure row covers with heavy objects like bricks or sand

bags.
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Fig. 8. Excluding an armyworm by using insect

netting.
Fig. 9. Covers used for season extension in Weber County,

Utah.
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Fig. 10. Covers used in kale production in Uintah County,

Utah.
Fig. 11. PVC low tunnels used for commercial leafy green production in Cache County,

Utah.
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Fig. 12. Row cover supported by wire

hoops.
Fig. 13. Row covers used for frost

protection.
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Fig. 14. Excluding an adult squash bug with insect

netting.
Fig. 15. Row covers blown away by wind in Davis County,

Utah.
Fig. 16. Setting up row covers in a commercial field in Summit County, Utah.

Constructing a PVC Low Tunnel

(Instructions from University of Maryland Extension)
For a planting bed: 2 feet wide x 18 feet long (42 inches to top of hoops)

1. Hammer ten, 2-foot-long pieces of 3/8-inch rebar, 10 inches into the ground along each side of the planting row.
2. Drive the rebar 10-12 inches into the ground, leaving about 14 inches above ground, sliding the PVC down over

the rebar. The five sets of rebar are there to support five PVC bows. To give the first and last plants a little extra
room, add one foot to each end of the low tunnel. This gives a 5-foot space between the first and second bows
and the fourth and fifth bows, and 4-foot spacing between the second and third, and third and fourth bows.

3. Cut ten, 10-foot-long pieces of 1/2-inch PVC water pipe into 8-foot-long pieces and insert them over the rebar to
make five bows.

4. Connect the bows at the top with stretchy clothesline and along each side with some nylon twine.

https://extension.umd.edu/hgic/topics/floating-row-cover
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5. Drive one stake next to each tomato or pepper plant for support and cover the tops with duct tape to prevent
tearing of the row cover. The stakes should be no more than 40 inches above ground level. Cut and drape a piece
of 22-foot-long X 10-foot-wide row cover over the frame, and secure it to the ground with sod pins.

Advantages

• Frost protection. Heavier materials (spunbonded polypropylene) provide better frost protection but will exclude
more light. Use row covers on sensitive crops in the fall for late frost protection (Fig. 13).

• Early yields. Row covers can create a “greenhouse effect” which warms the air surrounding the plant and the
soil temperatures. When combined with black plastic mulch, many crops may mature earlier than other growing
practices.

• Increased yields. Vegetables that tend to respond well to row covers include cole crops, leafy greens, tomatoes,
peppers, eggplant, and peas.

• Pest control. Row covers exclude insect pests (Fig. 14). This leads to less insecticide use and fewer insect
vectored diseases. Row covers protect plants from birds.

• Water conservation. Less irrigation may be required under row covers since water collects as condensation on the
inside of the cover and returns to the soil. Less crusting occurs since wind movement and water evaporation are
reduced. However, overall water use may increase since crop growth is earlier and greater and occurs over a longer
period of time.

Disadvantages

• Cost. Row cover costs depend on the crop, row spacing, and row cover material. The costs for the additional labor
may be significant.

• Wind. Depending on location and construction of the row covers, wind may cause tears in the material or lift and
carry away row covers (Fig. 15).

• Pests. Even though row covers are used to exclude insects, any insects that manage to enter the covered area can
reproduce rapidly in the protected enviornment. Weeds may also grow well, therefore row covers should be pulled
back often for hand weeding.

• Labor. Row covers require more labor earlier in the season than traditional production methods (Fig. 16)--
especially when removed to weed, apply pesticides, or allow for pollination

Sources for Row Cover Materials

• Row Covers and Accessories (Johnny’s Selected Seeds)
• Row Covers for Growers (Harris Seeds)
• Floating Row Covers (Arbico Organics)
• Garden Fabric (Row Covers) (Gardener’s Supply Company)
• Row Covers & Frost Blankets (Grower's Supply)

Table 3. Row Cover Recommendations for Various Vegetables

(Information adapted from University of Maryland Extension)

Crop When to Cover When to Remove Pests Prevented

Tomato
Pepper
Eggplant

• Upright, warm-season
crops.

• Cover when
transplanted

.

• Remove cover when
plants begin to flower.

• Tomato and pepper
will abort flowers to
some degree when
daytime temperatures
top 90ºF.

• Spring: flea beetles,
cutworms, Colorado
potato beetle, aphids.

• Use frame to raise
the cover above the
plants. Floating row
covers will speed the

https://www.johnnyseeds.com/tools-supplies/row-covers-and-accessories/
https://www.harrisseeds.com/collections/row-covers-for-growers
https://www.arbico-organics.com/category/floating-row-covers#:~:text=Floating%20Row%20Covers%20are%20used,and%20other%20temperature%20sensitive%20plants.
https://www.gardeners.com/how-to/row-covers/5111.html
https://www.growerssupply.com/farm/supplies/cat1;gs_greenhouse_covering;gs_row_frost_cover_2.html
https://extension.umd.edu/hgic/topics/floating-row-cover
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Crop When to Cover When to Remove Pests Prevented

• Temperatures under
the cover may be
5º-15ºF higher.

• Reducing the air
movement needed for
pollination may also
contribute to reduced
fruit set.

• Disease problems
may be worse if
covers are left in place
through the summer
months because of
increased humidity
and reduced air
movement.

growth of these plants
and protect them from
damage

Summer squash
Winter squash
Cucumber
Pumpkin Watermelon
Muskmelons Cantaloupe

• Warm season crops.
• Cover when seeded

or transplanted.

• Remove row cover
once plants begin
to flower, this allows
insects to pollinate
flowers and produce
fruits

• Cucumber beetle,
squash bug, aphids,
grasshoppers, thrips,
and sow bugs

Lettuce • Cool-season crops.
• Cover in March-May

and mid-September to
late November.

• Row cover can
be used for entire
duration of leafy
greens.

• Significantly speeds
the growth and
increases the
productivity of these
crops.

• Regularly check
temperatures under
the covers if these
crops are growing
from mid-June
through August.

• Rabbits, imported
cabbageworm,
cutworms, cabbage
aphids, flea
beetles, leafminers,
diamondback
cabbage moth,
cabbage looper,
cabbage maggot, and
armyworms.

Spinach

Arugula Radish Broccoli
Cabbage Cauliflower

Carrot

Snap Beans

Mustards
Kales
Collards

• Cover when seeded
or transplanted.

• Row covers offer
a strong start and
protect against early
or late frost.

• Grow through the
hottest part of the
growing season. It
may be necessary to
remove the covers by
mid-June to prevent

• Rabbits, aphids,
Colorado potato
beetle, cutworms,
flea beetles, potato
psyllid, wireworm
(click beetles),
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Crop When to Cover When to Remove Pests Prevented

heat build-up and
disease problems.

• Row covers can
become difficult to use
when these crops get
tall.

cabbageworm,
cabbage moth,
cabbage looper, and
armyworms.

Swiss Chard Beets

Potato

Pole Beans
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