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WOODLAND NOTE NO. 49, Arizona

WINDBREAK BENEFITS AND EFFECTS

The planting of trees and shrubs for field, farmstead, and feedlot windbreaks has decreased almost to zero. In fact, many such windbreaks have been removed because they are thought to have undesirable effects or have died from lack of maintenance.

Perhaps the loss of the windbreaks is not entirely the fault of the landowner. Could it be that we, as conservationists, have also looked at the negative aspects and agreed with the landowners and, thus, contributed to their loss?

Dr. Rosenberg, University of Nebraska, stated “significant increase in production can be achieved by use of windbreaks in desert climates. The benefits are chiefly attributed to the concentration of carbon dioxide above the field as a result of reduction in air movement.” Could it be that the benefits of windbreaks far exceed the disadvantages?

The following data was assembled by Cary Hull, Forester for New Mexico and Colorado, who points out the many advantages of windbreaks. It is hoped that we in NRCS in Arizona will examine these data and ask ourselves – should we make a concerted effort toward the establishment and maintenance of professionally designed windbreaks? It is hoped the answer will be yes.

When working with farmers and ranchers, we are obligated to present all the alternatives for conservation treatment. Certainly, windbreaks and shelterbelts are alternatives. Let’s not be guilty of assuming that these cooperators are not interested.

A. Wind velocity: wind reduction depends on height, density, width, cross-sectional shape, length and continuity of barriers.

1. Height: Most important characteristic. Protected distance is proportional to windbreak height.

2. Density:  moderately dense windbreaks (50-65% barrier) reduce wind and act as a filter and are generally considered best. Moderately dense barriers reduce wind speed over a greater leeward distance than very dense ones.

3. Width: Narrow windbreaks of moderate density are as effective as wider ones. Windbreaks wider than 5H
 may actually be less effective than narrower ones.

4. Cross sectional shape: Verticle-side windbreaks appear to provide greater wind reduction over a wider, leeward area than windbreaks with inclined slopes. However, research results are contradictory. Verticle slides force more wind directly through the barrier.

5. Length and continuity: Barriers should be long enough to prevent damaging wind from coming around the end and homogenous enough to present a continuous barrier, thus reducing ‘eddy’ effects. Travel lanes should be at angles through the barrier.

B. Humidity: Relative humidity is 2-8% higher in protected area.

C. Air temperature: In 6-24 H zone, midday temperatures four feet above ground average 2-5 degrees F. cooler than unprotected areas. Night temperatures near ground level in 0-30 H average 1-2 degrees F. warmer than in the open fields.

D. Evaporation: Evaporation is greatly reduced due to increased humidity and decreased temperatures and wind movement. Evaporation is reduced more under fast, than slow, wind movement.

E. Transpiration:  Transpiration in protected areas of 0-20H zone range from 79-95 percent of open field rates. Greatest reduction was in the 2-8H zone.

F. Soil Moisture: Windbreaks prolong snow melt. In 0-2H zone, moisture may be less due to utilization by trees. At 10-12 H zone, moisture may be as much as 30% more than unsheltered fields.

G. Soil properties: Windbreaks have improved soil properties in fields as far leeward as 5-7 H from the trees. Improvements have been noted in physical and chemical properties, including increased organic matter, permeability, porosity, aggregation, infiltration and depth of “A” horizon.

H. Plants:  Plant growth proceeds more rapidly when the cells of growing tissues are full of water. When cell water drops below full capacity from excessive transpiration, unavailable soil moisture, or both, the physical and chemical processes of growth are slowed. Carbon dioxide, which is essential for plant growth, tends to accumulate in areas of reduced wind. Also, more carbon dioxide is used by the plants in a sheltered area because the stomata of the leaves, through which the carbon dioxide enters, remain open longer each day when plant moisture levels are high.

I. Farmsteads:

1. Windbreaks improve local environment where chores must be done.

2. Windbreaks reduce heating costs. It takes 2.4 times as much fuel to heat a home in 20 MPH wind as it does in 5 MPH wind, all other things being equal. Total heating costs may be reduced as much as 20%.

3. Lessened exposure of buildings to elements reduces painting and maintenance costs.

4. Sheltered areas reduce cattle mortality and loss of weight during severe storms.

5. Windbreaks help to reduce highway noise.

J. Crop yields: A narrow strip of ground about one H wide paralleling tree barriers on both sides is often unfavorable for crops. These strips are occupied by tree roots that use soil moisture and nutrients. However, the area affected unfavorably is relatively small compared to the area favorably affected by windbreaks.

K. Human comfort: Your skin normally has a temperature of 91.4 degrees F. It loses heat rapidly when exposed to wind, as indicated by the following chill index chart:
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L. Soil movement: It is important that a windbreak be able to reduce wind to less than 12-15 mph, which is the threshold velocity above which soil begins to move.

M. Wildlife:  Windbreaks provide valuable feeding, nesting, loafing, and cover areas for many birds.

N. Orchard protection: For orchard protection, it is desirable to plant a windbreak species that leaves the bottom open to permit air drainage.

O. Aesthetic value:  Truly, this would be a bleak world without any trees.

EXAMPLES OF WINDBREAK EFFECTS

1. Wheat yields over 3-year period:

27 bu/ac at 0-15 H

20 bu/ac at 15-25 H

2. Maximum wheat yields during wet years:

32-36 bu/ac at 0-6 H

19-21 bu/ac at 25H

3. Nebraska corn yields were up 19% in 2-10 H zone as compared to unprotected fields.

4. In North Dakota, alfalfa yielded 60-80% more in best part of protected field as compared to overall field average.

5. Cotton in 5-10 H zone compared to open field:

a. Germinated 2-3 days earlier

b. Grew 2-8 inches taller

c. Flowered 4-5 days earlier

d. Fruited more heabily

e. Yielded 1.6-3.1% more fiber.

6. Snap beans in sheltered area

a. 5080 lb/ac at 2H

b. 4758 lb/ac at 4H

c. 4526 lb/ac at 6 H

d. 3859 lb/ac at 8 H

7. Savings in Nebraska fuel costs for house heating

a. 25% (windbreak on 1 side

b. 33% (windbreak on 2 sides)

c. 40% (windbreak on 4 sides)

8. Apple yield in sheltered area

a. 175 bu/ac at 1.5 H

b. 90 bu/ac at 3 H

c. 39 bu/ac at 5 H

d. 30 bu/ac at 6 H

e. 26 bu/ac at 8 H

9. Cucumbers yielded 138% in sheltered areas compared with open fields.

10. Tomatoes yielded 60% more at early harvest and 16% more total harvest in protected areas.
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