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culent excretions. Some people even complained of the 
whiteflies causing breathing difficulties where high 
populations were located. The parasites and predators 
present in Hawaii were ineffective in controlling or re­
ducing the populations. Several coccinellid lady beetles 
were introduced for control. The minute lady beetle, 
Nephaspis amnicola Wingo, adults and larvae prey 
upon the eggs, nymphs and adults of the whitefly. It has 
been one of the most effective predators. Exploratory 
entomologists were hired and sent to the tropical areas 
of Central and South America to search for parasites 
and predators of the whitefly in April of 1979 and 
January 1980. This lady beetle and an aphelinid wasp, 
Encarsia haitiensis Dosier, were brought to Hawaii, 
studied and released in spiraling whitefly infested areas 
throughout the state. Today the insect is under excellent 
biological control in many areas. 

Plant feeding mites are small organisms that are often 
overlooked and can destroy the foliage, blossom or fruit 
on a plant if not controlled. We have a number of red 
spider mites and their relatives that damage our plants. 
Effective control of some of the mites has been accom­
plished by the release of predatory mites and lady 
beetles. The spider mite destroyer, Stethorus picipes 
Casey, a lady beetle, has been an effective predator. 
Both the adult beetles and the larvae feed on all stages 
of the mites. There is also a family of mites, Phyto­
seiidae, that are predators on other mites. These have 
been effectively released in greenhouses and other cli­
matically controlled environmental chambers for con­
trol of spider mites. These mites are usually more elon­
gate and faster moving than the plant feeding mites. The 
most common phytoseiid mite introduced into Hawaii is 
Phytoseiulus persimilis Athias-Henriot, which depends 
entirely upon mites for its food. 

After hearing about our successes in controlling pests 
by the use of natural enemies you are wondering will it 
work in your greenhouse or yard. Hawaii has a climate 
that is conducive to the establishment of parasites and 
predators and their hosts. Insects in Hawaii are active 
throughout the year. While you may forget about the 
pests and take a vacation during the cold winter months 

in temperate regions you must be forever vigilant in 
Hawaii. Many species of lady beetles, syrphid or 
tachinid flies, lace wings, parasitic and predatory wasps, 
and predatory mites are present in your nurseries. You 
should be aware of these beneficial organisms and do 
everything. possible to augment and conserve them. 
Identification of the beneficial organisms is of prime 
importance. Research and extension entomologists at 
your university or experiment station are sources of in­
formation to aid you in identification and ways to 
reduce the number of insecticide applications and there­
by maximizing the effects of the beneficial organisms. 

Significance to the Nursery Industry 

One must also be cognizant of the fact that biological 
control may not be effective in completely controlling 
the pest species. Judicious use of the pesticides may 
allow the parasites and predators to take their toll and 
only one or two insecticide applications per season, 
rather than four or five applications, would be neces­
sary to control the pest species. Introduction of para­
sites and predators into your nursery to control an infes­
tation of scales or mealybugs may not be worth the in­
vestment. There is nothing that will insure the beneficial 
organisms will stay in the confines of your nursery and 
not move to more optimum conditions. In any biologi­
cal control program, success is not guaranteed. The only 
way to determine whether an introduction will become 
established and effective is to try it. One must also 
remember our state and federal regulations require that 
export nursery plants must be completely free of insects, 
mites and diseases. There is a zero tolerance on export 
plants. Under these conditions, biological control may 
not be economically feasible for it allows a few pest in­
sects to survive. Also each state has regulations concern­
ing the importation of living organisms and permits 
must be obtained from the proper authorities for ship­
ments of parasites and predators. 

I wish you success in augmenting and conserving the 
beneficial organisms, "our allies on the home front" in 
your nursery and gardens. 

Girdling by Roots and Ropes· 
Francis R. Gouin 

Department of Horticulture
 
University of Maryland
 

College Park, MD 20740
 

Although problems with girdling are nothing new, tainer grown plants and the replacement of jute and 
they have been occurring with more frequency during sisal with polyethylene ropes and mesh, problems with 
the past 10 to 15 years. With the increased use of con- stagnating and dying plants, 3 to 5 years after being 

transplanted into the landscape, are occurring with 
·Presented at the Ornamental/Landscape & Turf Working Group greater frequency. The problems have "been further ac­
Workshop-"Coping with Root Problems at Urban Sites, U during 

celerated by inexperience and careless persons doing the the American Society for Horticultural Science annual meeting on
 
August 12, 1982, at Ames, Iowa. Not reviewed. transplanting.
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Fig. 1 

In the past, root girdling problems were generally 
limited to lining-out stock that had been left to grow in 2 
1/4" clay pots before being lined out in the nursery row. 
Most of these plants either died in the nursery or never 
grew to marketable size. In the landscapes, girdling was 
generally limited to negligence such as failure to remove 
labels, plant ties, marking tape or anchor wire and hose 
from around the stems or branches. 

With increased use of container grown plants in land­
scaping and greater use of plastic rope and mesh by 
wholesale nurseries, we can anticipate more girdling 
problems in the future. It is unlikely that container 
designs and cultural practices will change much in the 
coming years, and organic fibers will again replace rot 
resistant plastics. Therefore if girdling problems are to 
be avoided we will have to adapt procedures that will 
prevent them from happening. 

Consumers have become very "sue" conscious in re­
cent years. If a plant dies 4, 5 or more years after it has 
been transplanted because of negligence on the part of 
the person who transplanted it, there is nothing to stop 
the consumer from suing for replacement and damages 
despite the fact the original guarantee may have been 
for one or two years. Negligence may be hard to prove 
in the case of girdling roots, but it will be relatively easy 
to prove where polyethylene materials have been left 
tightly wrapped around the trunks of plants. When 
buried in the ground, polyethylene materials remain 
almost indestructible. 

The surface roots of trees and shrubs that have been 
grown in round containers tend to maintain a circular 
habit of growth long after being transplanted, unless the 
roots have been disturbed severely. As the trunk of a 
plant increases in diameter, the distance between the 
trunk and the undisturbed circling roots diminishes 
rapidly. If the plant happens to be a shade tree, the base 
of the trunk increases rapidly as it flares outward. In 
such instances girdling of the trunk by an undisturbed 
circling root can occur just beneath the soil. If the tree 
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Fig. 2 

happens to be a maple or an oak, callus tissue can often 
form over the girdling roots giving the trunk its normal 
flared appearance (Fig. 1). Generally this problem goes 
unnoticed until the plant begins to lose vigor, the foliage 
appears sparse, the leaves are abnormally small and 
there is little terminal growth. This problem could have 
been avoided by simply cutting the roots along the top 
side of the root ball. Cutting the roots along the top of 
the root ball and "Butterflying" the bottom half of the 
root ball by spreading the roots apart, not only helps to 
eliminate the root girdling problem, but also hastens the 
establishment of container grown plants, especially 
when they are approaching pot -bound conditions (Fig. 
2). We know from experience that many species of 
nursery crops produce as many as and often more roots 
in the bottom of containers than at the top. We know 
from extensive studies and from experience that the ma­
jority of the roots of landscape plants can be found in 
the upper 3" to 6" of soil. Therefore, cutting the sur­
face roots and "Butterflying" the bottom half of the 
root ball by spreading these roots apart, reduces the 
chances of root girdles. "Butterflying" the root ball 
also increases the percentage of roots that are likely to 
become established in the surface soils (Fig. 3). In heavy 
soils, undisturbed roots at the bottom of the root ball of 
container grown plants often die because of inadequate 
oxygen or excess water. 

Cutting the surface circling roots and "Butterflying" 
the bottom half of the root ball is a simple process that 
requires only a fraction of a minute with a digging spade 
or shovel. This practice should be part of a continuing 
training program and every crew foreman should en­
force its use. 

Another practice that should be enforced is the 
removal of all polyethylene materials from around the 
trunks of plants. In the good old days, when root balls 
were wrapped with jute or sisal, one could anticipate 
that these materials would decompose within 4 to 8 
weeks after being buried in the ground. Even properly 
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treated burlap will decompose within 3 to 4 months. 
Today many nurseries are using polyethylene rope and 
woven polyethylene mesh to secure the root balls of 
field grown plants. When polyethylene materials are 
buried in the ground they remain almost indestructible. 
It is not uncommon to find trees and large shrubs, that 
had been growing well, exhibiting signs of decline 
despite regular maintenance. Investigations into some 
of these problems have uncovered polyethylene rope 
girdling the trunks below the soil line or mulch level. 
Similarly, woven polyethylene mesh, left wrapped 
around the trunks on top of the root ball, has created 
girdling problems. Some investigators have mentioned 
finding roots, which have penetrated the wrapping, 
being girdled by the polyethylene mesh. Therefore, it is 
important that planting crews be instructed to remove 
all ropes wrapped around stems and cut away or fold 
back all woven polyethylene mesh after plants have been 
positioned in their planting holes. 

Negligence in planting container grown plants and 
balled plants wrapped with plastic ropes and mesh could 
some day haunt you long after the guarantee period is 
over. Cutting surface roots that are growing in circles 
along the outer edge of the root ball and "Butterflying" 
the bottom half of the root ball of container grown 
plants will not only minimize root girdling problems, 
but will also hasten their establishment. The removal of 
all plastic rope and wrapping materials from around the 
stems and roots should help avoid costly and embarrass­ Fig. 3 
ing situations in the distant future. 

"Butterfly" 

Root Regeneration of Shade Trees
 
Following Transplantlnq'
 

Gary w. Watson and E.B. Hlmelick" 

Transplanting shock, the term used to describe 
physiological disorders of transplanted trees, is often 
considered to be a primary cause of poor success rates in 
planting programs. The above ground symptoms of leaf 
scorch and dying back of twigs are usually typical of de­
cline and results from an excess or deficiency of soil 
moisture and death of the fine root system. These symp­
toms frequently occur on transplanted trees and are 
caused by an imbalance of the absorptive root system 
with the aerial portion of the tree. Immediate and rapid 

I Presented at the Ornamental/Landscape & Turf Working Group 
Workshop-"Coping with Root Problems at Urban Sites," during 
the American Society for Horticultural Science annual meeting on 
August 12, 1982, at Ames, Iowa. Not reviewed. This work was sup­
ported, in part, by an Ernest Tosovsky Research Grant of the Horti­
cultural Research Institute Endowment Fund, Inc. 

2Specialist, Michigan State University, East Lansing, MI 48824, and 
Plant Pathologist, Illinois Natural History Survey, Champaign, IL 
61801, resp. 

root regeneration is the most important factor for the 
successful establishment of transplanted trees and other 
woody species. 

Root Distribution in the Nursery 

Our studies of nursery grown trees and that of others 
(Stout, 1956) has shown that the root systems of most 
trees extend-a considerable distance beyond the dripline 
of the trees. When a tree is dug for transplanting, only a 
very small percentage of the original root system is 
moved with the tree. Our field data indicate that when 
transplanting trees with a tree spade of maximum 
recommended size for the equipment, as little as 2 per­
cent of the root system is dug with the ball to support 
the tree in its new location. Fig. 1 represents a model of 
a typical nursery-grown tree root system and was con­
structed using actual field data obtained from our nur­
sery tree studies (Watson and Himelick, 1982) and in 
conjunction with field observations of root excavations 
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