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* Please see note above.

* Note added July 2012: 
Hawai‘i Pacific Weed Risk Assessment (HPWRA)

When considering a plant species to use in a windbreak situation, it is important to understand 
the species’ ability to adapt to its new environment and perhaps cause unintentional harm. The use 
of prevention tools allows us to provide the benefits of windbreak species while reducing the use of 
a species that will cause economic or environmental harm. In Hawai‘i, there is a predictive tool that 
can assist in making informed planting decisions. 

The HPWRA is a system developed by scientists who were concerned about the number of 
introduced plant species that were becoming invasive in natural and agricultural environments. In-
vasive species are plants or animals introduced into a new region that can harm the environment, 
the economy, or human health. The HPWRA system uses a series of 49 questions based on traits 
that contribute to a plant species’ ability to invade to predict whether the species has the potential to 
be invasive in Hawai‘i or other Pacific Islands. The questions are based on biogeographical origin, 
biology, ecology, weediness elsewhere, undesirable traits, and history of use. Each question has 
a numerical score, and the results are summed. Based on the score a species is rated “low risk,” 
“evaluate” (needs more information), or “high risk” for invasion potential. High-risk species may 
cause negative impacts to Hawai‘i. While the HPWRA system was originally developed to screen 
a species before importation, it can also be used to choose low-risk species for sustainable agri-
culture, landscapes, and gardens, species that will not escape cultivation and negatively change 
Hawai‘i’s unique biological and agricultural qualities. Some of the species in this publication have 
been screened by the HPWRA system, and the ratings are included next to the species name. If you 
are interested in a species that has not been screened, you can request an assessment from the Weed 
Risk Assessment Specialists at hpwra@yahoo.com. Over 1,000 species have been assessed, and you 
can access the ratings at www.plantpono.org. While the HPWRA system is not legally binding, it 
allows us to make informed planting decisions that can sustain Hawai‘i. More information about the 
HPWRA system is available at www.botany.hawaii.edu/faculty/daehler/wra/.
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Figure 2. Chinese fir, Cunninghamia lanceolata, particularly well adapted to higher elevations in the state. 
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Figure 3. Full-foliaged Japanese sugi, Cryptomaria japonica, used to give complete protection to a ranch 
house in the Volcano area on the Island of Hawaii. 
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Low risk
High risk; considered invasive 
in many areas

(= Syzygium cumini (L. Skeels))



High risk



Figure 5. Lawson's cypress, Chamoecyparis /awsonianQ, used as a thick barrier in Kamuela, Hawaii. 

Figure 6. Long-leaf ironwood, Casuarina glauco, planted at Honokaa on the exposed knolls and ridges to 
protect macadamia nut trees. 
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Figure 7. Mango, Mangifera indica, planted along homesite boundary for protection as well as for the 
fruits they bear. 

Figure 8. A single row windbreak of Monterey cypress, Cupressus macrocarpa, used to protect 
vegetable crops in Kamuela. Note the low and dense branches touching the ground. 
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Figure 9. Papaya trees being protected by a natural forest stand, made up 
primarily of ohia lehua trees, left standing when the forest was cleared 
for papaya planting. 

Figure 10. Twenty-year-old Norfolk Island pines, Araucaria excelsa, used to pro
tect macadamia nut trees at Keaau Orchard. 

Figure 11. Norfolk Island pines, Araucaria excelsa, showing shorter regrowth 
branches on bole stripped by strong wind. 
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(= A. heterophylla); 
high risk



Low riskHigh risk



Figure 12. Paper bark, Melaleuca leucadendron, closely planted and trained to afford low protection. 

Figure 13. Portuguese cypress, Cupressus lusitanica, used to protect macadamia nut trees at Keaau Orchard. 
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Low risk High risk



Figure 14. Red ironbark, Eucalyptus sideroxylon, used in a multiple row windbreak in the dry areas of 
Kau. 

Figure 15. Short-leaf ironwood, Casuarina equisetifolia, on both sides of the mountain road to Kohala. 
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High riskEvaluate



Figure 16. A row of silver oaks, Grevillea robusta, growing along the old highway at Pahala and now used 
to protect the recently planted macadamia nut trees. 

Figure 17. Small cone ironwood, Casuarina cunninghamiana, growing extremely well in the high-rainfall 
Hito area. (Photograph courtesy H. C. Shipman.) 
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Figure 18. A dense row of swamp mahogany, Eucalyptus robusta, used on the 
ranges in Kamuela to protect cattle. 

Figure 19. A eucalypt topped and pruned to give needed protection at the base 
of windbreak row. 

Figure 20. The dense foliage of a row of turpentine trees, Syncarpia lauri[olia, 
provides protection to macadamia nut trees in Kohala, Hawaii. 
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Figure 21. A mixed stand of tall, edible bananas being used to give protection to the very delicate 'Miss 
Joaquim' yanda orchids in the Hilo area. 

Figure 22. Beefsteak plant, Acalypha wilkesiana var. marginata, used as a low, dense shrub to protect 
tomatoes. 
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Low risk



Figure 23. Croton, Codium variegatum, pruned and trained to hedge height affording privacy as well as 
protection from wind. 

Figure 24. Dracaena deremensis warnecki used advantageously to protect anthurium flowers in the Puna 
area of Hawaii. 
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Golden-fruited palm, areca 
Chrysalidocarpus lutescens (Bory) Wendl. 
(Figure 25) 

The areca palm grows in "bunch-grass" 
clumps of sturdy, upright, and ringed stems 
which can attain heights of 25 feet or more. 
The rings on the stem are leaf sheath scars 
enclosing primitive or aborted leaf buds 
which do not develop. Exceptions are those 
buds at the base of the stem clusters which 
do form new plants to give the palm the 
bushy effect. The areca is relatively slow
growing and is not recommended as a 
windbreak plant. However, it should be used 
when available, until a more suitable and 
permanent windbreak can be planted in its 
place. Propagation is by seeds. 

Heliconia
 
Heliconia humilis Jacq.
 
(Figure 26)
 

A dense ornamental herb about 10 feet high 
grown especially for its foliage and flower 
bracts. The dense growth of sterns emerging 
at ground level affords near-perfect wind 
protection for small crops or for homesites. 
The rhizomes of the. heliconia are not 
aggressive and are more or less confined, and 
this adds to its desirability as a windbreak 
plant. Except for fertilization, very little 
maintenance is needed when the plant is 
used primarily as a windbreak. Plants should 
be spaced 5 feet apart. Old sterns may be 
permitted to die within the growth to serve 
as its own mulch cover. The plants are 
disease-free but they may be infested by 
mealy bugs and scales. Propagation is by 
root division. 
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Figure 25. The golden-fruited palm, Chrysalidocarpus lutescens, being used along the driveway to a 
homesite. 

Figure 26. Heliconia humilis used for protection of potted nursery plants and erosion control on hillside. 
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High risk



Figure 27. Tall and dense hibiscus used to protect Chinese bananas. 

Figure 28. Koa haole, Leucaena leucocethala (L. glauca), affords excellent protection for low and medi
um-sized crops. 
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Low risk(= M. paniculata); evaluate



Figure 30. The many colorful cultivars of oleander, Nerium oleander, are used extensively for protection, 
privacy, beauty, and as a wind barrier. 
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Figure 31. Panax, Northopanax guilfoylei, used along house-lot boundary affording privacy as well as serv
ing as a wind barrier. 
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(= A. zerumbet); high risk



Evaluate



Figure 33. Multirow wind barriers of ti, Cordyline terminalis, used to give protection to the delicate 'Miss 
Joaquim' vanda orchids. 

Figure 34. Wild olive, Olea sp., used along main Kamuela highway to provide privacy and beauty and act 
as a wind barrier. 
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High risk Evaluate
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Figure 36. Beach heliotrope, Messerschimidia argentea, a very durable, salt-tolerant small tree found 
growing along shorelines on the Island of Hawaii. 
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High risk(= S. taccada (Gaertn.) 
                            Roxb.)



Figure 38. Blue vitex, Vitex tri/olia, growing luxuriantly in the saline Puako house-lot area on Hawaii. 
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Figure 40. False kamani, Terminalia cotappa, growing along the tidal flats in the Keaukaha area of Hilo. 

Figure 41. False kamani, Terminalia catappa, showing its massive and extensive surface roots. 
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Evaluate(= Taliparti tiliaceum (L.) Fryxell)



Figure 42. A hedge of hau, Hibiscus tiliaceus, used as a wind barrier and for the protection and privacy it 
gives. 

Figure 43. A gnarled and majestic kamani, Calophyllum inophyllum, growing along the exposed shores at 
Pohoiki, Hawaii. 
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Figure 44. Madagascar olive, Noronhia emarginata, growing along a road in Haena, Kauai. (Photo courtesy 
Dennis Ikehara.) 
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Figure 46. Scotch attorney, Clusia rosea, found growing along the highway in the Keaukaha area of Milo, 
Hawaii. 
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High risk



Low risk



High risk

(= Brugmansia x candida Pers.)
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SITE SELECTION FOR WINDBREAK PLANTINGS 

After the species has been selected it is necessary to select the site and 
prepare it for planting. When choosing the site, many general factors must be 
considered. These should be considered in conjunction with the special 
requirements of the various species you have chosen to use as a windbreak. 
Some of these factors are climate, soil texture, soil structure, soil depth, soil 
reaction (pH), soil fertility, soil-water relationships, topography, and erosion 
hazard. 

Local climatic data for the site chosen can be obtained from the U.S. 
Weather Bureau, from airports, and from people who have lived in the area for 
a long time. Temperature, both day and night as well as seasonal, should be 
considered, and only those species that are acclimated to the conditions of the 
area should be used. Rainfall is important, although lack of rainfall may be 
overcome by irrigation. The nature and velocity of the wind and the subject of 
the protection must be considered before finally selecting the type of wind 
barrier to use. Depending on the nature and velocity of the wind, further 
protection may be needed for the windbreak plants themselves until they 
become established. 

Generally speaking, soils with medium to fine texture and with granular or 
blocky structure are best suited for plant growth. These soils allow easier root 
penetration and provide adequate aeration for good root growth. In addition, 
they allow good water infiltration and have good water retention capacity so 
that plants l1lay obtain adequate moisture and air for growth. Th~se soils also 
have the power to retain added plant nutrients and to release the supply when 
needed for plant use. The soil reaction (pH) should be \vithin the proper range 
for the optimum growth of the species cl10sen. The pH may be adjusted by the 
use of lime if found lacking or unfavorable for plant growth. A laboratory soil 
test should be made to determine what is needed and the recommendations 
followed. Soil depth is also important, as compact layers, high water tables, or 
impenetrable rocky formation may limit the growth of roots. Deep-rooted 
species may grow with difficulty in soils 20 inches or less in depth. In such 
areas, further preparation may be desirable. 

Topography is important, as ,microclimate and soil characteristics often 
depend upon slope. To establish the planting on steep slopes, contour planting, 
terracing, or other special practices are needed. 

The type of area to be protected is an important consideration-its size, its 
shape, and the crop to be grown. These must be considered to select windbreak 
species that will fit the area and its needs. 

Preparationof the site 

Site preparation should be done with as much care, effort, and thought as 
needed for establishing and growing an income-producing crop. If contour 
furrows, terraces, leveling, or grading is required, this should be one of the first 
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things done to prepare the site. Weeds, undesirable brushes, and grasses should 
also be destroyed by cultivation, with chemicals, or by other special practices. 
These plants are major competitors for nutrients, moisture, and space. Weed 
control also reduces the sources of infection by diseases, insects, and rodents, 
and it reduces the probable danger of fire and browsing animals attracted to the 
windbreak. If necessary, a windbreak planting should be fenced to protect it 
from grazing animals. 

The area should be staked and laid out so that each line of the windbreak 
and the location of each plant is established before planting. All site 
preparation should be accomplished and in readiness when plants arrive from 
the nurseries so that the plants do not deteriorate in quality as they wait to be 
planted. 

Planting 

When planting a windbreak only healthy plants should be chosen. Those that 
are weak, diseased, or show effects of insect damage should be discarded or 
used only as a last resort. Windbreak plants should be well-established nursery 
stock with sturdy stems and branches. When container-grown plants are used, 
make sure that the roots are not bound. Bound roots should be loosened and 
properly placed, or they should be clipped to induce development of a better 
root system. Seedlings should be at least 8 to 12 inches high since smaller 
seedlings are more susceptible to weed competitions and other hazards. 

The distance between rows and within rows should be appropriate to ~he 

species chosen. Plants should be properly "settled" in holes of adequate shape 
and depth so that roots are not crowded and air pockets are not formed in the 
planting process. Fertilizers should not be placed in holes in direct contact with 
the roots; this may damage the plant. The use of slowly soluble fertilizers 
results in less damage to the roots; also, frequency of application is reduced. 

Constructed windbreaks, such as saran cloth, bags, woven coconut leaves, or 
similar materials, may be used, where necessary, to protect the young 
windbreak plants until they become established. 

Maintenance of established plantings 

Once the planting is done, the plants should receive adequate care to 
promote rapid growth. The soil moisture levels should be maintained, with 
irrigation when necessary, so that plants are not subjected to severe stress. The 
use of tensiometers or other devices as an indication of need is a satisfactory 
means of maintaining adequate moisture in the soil. Fertilization to maintain 
adequate growth should be done on schedule. Soil may be tested every 3 to 5 
years for recommendations on plant nutrient needs. 

Weed control should be maintained until the windbreak plants are beyond 
suffering from weed competition. This may be done by cultivation, mulching, 
or with the use of herbicides. However, mulches of organic residues may harbor 
mice or other rodents which may damage the plants by feeding on the bark or 

. other parts of the plant. The organic mulches may also serve as sources of 
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insects and diseases harmful to the plants. When herbicides or cultivation is 
employed in weed control, care should be taken not to damage the plants. 

Windbreaks should be adequately protected from fire, livestock (see Figure 
59), and rodents. Keeping out undesirable vegetation and leaving a clean 
cultivated strip on either side of the windbreak is an excellent way of 
preventing fires and rodent build-up. Removal of dead limbs, trash, etc., 
provides further protection from fire. Browsing livestock may uproot or 
destroy younger plants during feeding. By eating all the lower vegetation to 
form "browse lines," they reduce the effectiveness of the windbreak. 

Vehicular traffic in the windbreak area results not only in damaging the trees 
but also brings about soil compaction, causing poor aeration and poor root 
growth that greatly reduces tree growth. Where it is necessary to provide 
roadways through windbreaks, efforts should be made to keep damage to the 
plants at a minimum. 

All dead plants should be removed and replanted as soon as possible so that 
bad gaps in the windbreak are avoided. When necessary, trees should be pruned 
to remove all unnecessary branches and leaves and to shape the trees to provide 
maximum growth. 

Figure 59. Shell ginger used as a wind barrier next to the open range in Kamuela, Hawaii. Note extreme 
damage due to foraging cattle. 
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The care in growing the windbreak trees should be no less intensive than the 
care going into the production of the cash crop. Growth space set aside for the 
windbreak area should be ample and should provide enough space for normal 
growth of the windbreak species used. However, when desired, management 
practice can be altered to equate the pros and cons of space allocation. One 
method that can be used very advantageously is pruning of undesirable limbs or 
severing of the roots of the windbreak tree when they begin to compete 'with 
the cash crop. When necessary, root severing can begin at 4 to 6 years on 
permanent plantings and at 6 months to I year for temporary plantings. Root 
severing should be done when soil conditions are favorable to prevent 
unnecessary damage to the windbreak and crop plants and to minimize 
regrowth from the severed roots of the windbreak plant. 

Where to obtain help 

Planting materials may be obtained from the State Tree Nursery, P. O. Box 
457, Kamuela, Hawaii 96743, and from commercial nurseries located in each 
county. 

For further information and help in establishing windbreaks in your area, 
contact your County Extension Agent, the local U. S. Department of 
Agriculture Soil Conservation Service Technician, or the State F,orester. They 
can help you obtain good quality seedlings, plan your windbreak layout, and 
obtain soil samples for testing. They may also assist in obtaining materials and 
equipment needed for site preparation. The County Agricultural Stabilization 
Committee will advise you of any financial help that is available on a 
cost-sharing basis. 
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