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Cfi1\115) 17 Agricultural Extension Service 
J..1 University of Minnesota 

Shade Trees for est Central Minnesota No. 13-1978 
Jane McKinnon 

Lakes and woods merge into prairie country in west central 
Minnesota. Before settlers came, mixed woods covered the 
eastern part of the region where yearly precipitation was 
slightly higher and lakes, marshes, and streams watered the 
land. Most of what is now Becker, Ottertail, Douglas, and half 
of Grant counties were native woods. Oaks grew over grass 
on the drier sites, and lake shores and stream edges sup­
ported elm, willow, and cottonwood wherever such moist 
sites occurred. But prairie grasses dominated the lands that 
became Clay, Wilkins, Traverse, Stevens, and Pope Counties. 
Trees were planted for communities and farmsteads as the 
prairie was openeJ for agricultural use. 

Because of the general differences in soil and moisture con­
ditions from east to west, and local changes in slope, 
exposure or soil drainage, trees must be selected with care 
for new plantings in western Minnesota. Trees chosen for dry 
land conditions must be different from those to be planted in 
poorly drained locations. Sites where soils are alkaline will 
not support trees requiring acid soils for iron uptake. Winter 
temperatures, drying winds, exposure to winter sun, sum­
mer heat and drought combine to limit tree species suitable 
for prairie locations. Sunscald is a common and serious prob­
lem in western Minnesota, therefore newly planted and 
thin-barked trees such as maple, linden, mountain ash, or 
flowering crabapples may need protection for five to seven 
years. This is done by wrapping trunks each fall until outer 
bark becomes rough and heavy. Planting thin-barked species 
where buildings or windbreaks shade trunks from the west 
and south also helps to avoid sunscald damage. 

All tree plantings need care to become established, but a 
community tree program including several kinds of adapted 
trees has a better chance of long-term success. Pest 
epidemics may devastate a town planted with a single tree 
species, or severe weather at a critical time for a particular 
kind of tree may damage large numbers of that selection. 

Shade trees described in this publication are examples of 
species and cultivars (cultivated varieties) that have suc­
ceeded in west central Minnesota. The brief descriptions of 
each appearance, site preference, and common prob­
lems indicate that any tree may have advantages and disad­
vantages for a particular location. Winter hardiness, toler­
ance of heat and drought, mature size and shape, appear­
ance of summer foliage and pest resistance are essential 
qualities to consider. Seasonal aspects of flowers, fruits bark 
and winter silhouettes are pleasant extras. ' 

Taking a critical tour of your own community to identify 
successful trees is a good way for you to begin your new 
planting plans. Further suggestions are available from the 
Agricultural Extension Service publications, The Minnesota 
Landscape Arboretum, your country Extension office and 
experienced nurserymen. 

Silver Maple (Acer saccharinum). Silver Maple is an ex-
tremely large tree that grows throughout Minnesota except 
on dry or alkaline sites. It transplants easily and can be 
moved bare-root at sizes up to 2 in.ches in diameter. Leaves 
are light green in summer, silvery beneath, and light yellow 
in Silver maple is a wide-spreading shade tree, but its 
rapid growth and open shape makes it subject to wind dam-

age should storms occur. Silver Maple is best suited to parks 
and large properties open enough to accommodate its ma­
ture height and spread of 75 to 100 feet. These trees should 
not be used for street plantings unless they can be spaced 
100 feet apart on wide boulevards or parkways without over­
hanging power lines. 

Silver Maple develops a pale green to yellow summer color 
in alkaline soils that prevent uptake of iron. This chlorotic 
condition is common in many western Minnesota locations. 
Leaf galls caused by mites are also common, especially on 
young trees, but they do not seriously affect tree growth. 

Sugar Maple (Acer saccharum). Sugar Maple is a native 
Minnesota maple, popular for its strong round-headed 
shape, attractive summer foliage and yellow orange or red 
autumn color. Sugar Maples are suitable for street and 
boulevard planting on fertile, moist, well-drained soil. Care­
ful site selection, watering and fertilizing will adapt this 
species to many Minnesota communities if soils are not 
alkaline. Fertilizer and water also help to keep lawns growing 
under maple shade. Trees are winter hardy, but need protec­
tion from sunscald by wrapping young trunks. Verticillium 
wilt may kill trees under stress, thus good maintenance is 
important. 

Ohio Buckeye (Aesculus g/abra) is winter hardy in Min-
nesota, and tolerant of draughty soils. It is a good choice for 
public or private properties because of its medium height-
25 to 50 feet- strong rounded shape and deep root system. 
Ohio Buckeye has showy cream-colored blossoms in spring, 
interesting light green compound leaves during the growing 
season, and a yellow to apricot autumn color. The large shiny 
brown buckeye seeds enclosed in a leathery hull mature in 
fall. Not all trees fruit heavily. Ohio Buckeye may be planted 
from seed, but are sold by nurserymen as balled and burlap­
ped specimens or in containers. The long tap root makes 
bare-root transplanting difficult. 

Hackberry (Ce/tis occidentalis). Hackberry is a sturdy, oval­
crownea tree with a strong central trunk. Since leaves are 
similar in appearance to elm foliage, Hackberry has been 
used as a replacement for American Elm in street plantings 
for many years. Hackberry leaves are light green in summer, 
clear yellow in fall. Small purple fruit mature in late summer. 
These trees are winter hardy, drought resistant and are 



suited to most Minnesota soils. However, hackberries may 
become established slowly after transplanting. They are best 
planted as small trees, 11h to 2 inch caliper (diameter 6 inches 
above the ground) or smaller. Newly planted Hackberries 
should be staked, especially in windy locations. Leaf galls 
and clusters of small branches ("witches' brooms") are 
caused by psyllid insects and eriphyid mites, but this damage 
is not serious. Psyllids, however, may be annoying to people 
for a short time in late summer. 

Russian Olive (Elaeagnus angustifolia). Russian Olive has 
long been used as a windbreak tree in western Minnesota, 
but with pruning of lower limbs it can develop as a handsome 
specimen for public or private grounds. It is not suited to 
narrow boulevard strips because of its irregular shape. How­
ever, Russian Olive is one ofthe fastest growing ornamental 
trees suited to the region,.and its graceful gray-green foliage 
is attractive throughout the growing season. It matures to a 
height of about 25 feet, tall enough for shading a one-story 
house. Russian Olive is tolerant of dry and alkaline sites and 
is winter hardy. Verticillium wilt can kill Russian Olives when 
trees are infected. Watering, mulching and fertilizing tree.s 
planted for landscape use reduces loss from this disease. 

Green Ash (Fraxinus pennsylvanica) and its cultivars, Mar­
shall's Seedless and Summit Ash. Green Ash is the most 
widely planted shade and street tree replacement in Min­
nesota at present, but should not be used to the exclusion of 
other species in a neighborhood or community. Green Ash 
has a strong central trunk and a sturdy opposite branching 
habit. These trees are not suitable for pruning to an arching 
shape and attempts to shape boulevard ash trees to resem­
ble elms will result in weak and broken limbs. 

Green Ash leaves are compound, smooth and green on both 
surfaces. Fall color is brilliant yellow. Summit Ash is a 
straight-trunked erect form. Marshall's Seedless Ash is 
broader than other Green Ash, and has darker green, glossier 
leaves, especially clean and attractive throughout the grow­
ing season. Marshall's Seedless Ash is a male, budded selec­
tion and does not produce the winged seeds of female Green 
Ash trees. The seeds do, however, provide food for some 
winter birds and add landscape interest during leafless 
months. 

Green Ash transplant easily and are tolerant of poor, 
draughty soils, although they are more vigorous on better 
sites. Their rather open shade allows good lawn growth 
beneath. Ash plant bugs or aphids can cause distorted and 
discolored foliage, but do not seriously damage trees. De­
veloping male flowers can become enlarged through feeding 

by a mite. The resulting flower galls harden and turn black in 
the fall. Trees are seldom danaged by the galls, although 
green foliage can be reduced. Young ash trees may be 
sprayed to protect against all of these pests if noticeable 
infestations occur. 

Flame and Red Splendor Flowering Crabapples (Ma/us hy­
brids). These two varieties of F..lowering Crabapples grow to 
a height of 25 feet, and are large enough to serve as small 
shade trees. Flame blooms white in spring, Red Splendor is 
purplish-pink. Fruit of both is bright red, but Flame produces 
a larger crabapple than does Red Splendor, whose small red 
apples hang through the winter until eaten by birds. Fruits of 
Flame drop in the fall, thus it should not be planted near a 
sidewalk. 

When used as shade trees, Flowering Crabapples should be 
interspersed with other species to reduce the risk of firebl ight 
infection, cankerworms and other apple pests. Cultural prac­
tices to reduce damage from diseases and insects affecting 
apples should be followed. Young crabapple trees must also 
be protected from sunscald and animal damage. 

Ironwood or Hop Hornbeam (Ostrya virginiana). Ironwood is 
a medium-sized tree native to most of Minnesota. It matures 
to 40 feet, with medium green foliage similar in appearance 
to that of the elm. Fall color is golden yellow, fruits are 
hopJike. Ironwood is extremely pest resistant, and adapts to 
many kinds of soils and sites. It is attractive when grown as a 
single specimen or in clump form. Ironwood is not yet avail­
able in large numbers in Minnesota nurseries,·buttransplant­
ing small trees from the wild is a possibility. 

Bur Oak (Ouercus macrocarpa). Bur Oak is native to west 
Minnesota and many handsome specimens grow along the 
slopes of rivers and streams. Minnesota nurseries are begin­
ning to offer small specimens in containers, since large oaks 
are difficult to transplant. Bur Oaks are hardy, resistant to 
weather damage, and their rugged shape and corky bark is 
attractive at all seasons of the year. Since oak wilt is a prob­
lem in the state, no oaks should be planted near existing oaks 
where the disease is present. Oaks are subject to insect­
induced leaf and twig galls, but these galls rarely affect a 
tree's vigor. 

Japanese Tree Lilac (Syringa reticu/ata, formerly Syringa 
amurensis japonica). Japanese Tree Lilac matures to a 
height of 25 feet, and is usually grown in clump form. Pruning 
lower branches allows the tree to be used near sidewalks, 
and it is low enough to be grown under utility wires. 
Japanese Tree Lilac is winter-hardy in Minnesota and 
adapted to soils with high lime content. It has no serious 
pests. Summer foliage is clean, medium green, and large 
trusses of cream-white flowers appear early in the season. 
Seed pods persist through winter months, and their bright 
brown color contrasts with the shiny black bark of trunks and 
larger branches. 

American linden, Basswood {Ti/ia americana). American 
Linden is a winter-hardy, native tree, growing to a mature 
height of 50 to 75 feet. Am~rican Linden may develop with 
several stems, or single trunk specimens can be maintained 
by pruning when young. Mature American Linden are often 
strongly columnar in shape. Leaves are large, heart-shaped, 
deep green in summer, turning gold in autumn. 

American Linden prefers moist, fertile soil, but adapts to 
most locations in Minnesota, given reasonable care. Young 
trees must be protected from sunscald. Cankerworms and 
spiny elm caterpillars are common insect pests. Neither 
causes substantial harm, although cankerworms can cause 
spring defoliation. In hot dry summers, leaf scorch is com­
mon on small trees. 

Issued in furtherance of cooperative extension work in agriculture and home economics, acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. Roland H. Abraham, Director of Agricultural Extension Service, University of Minnesota, St. Paul, Minnesota 55108. The 
University of Minnesota, including the Agricultural Extension Service, is committed to the policy that all persons shall have equal access to its programs, 
facilities, and employment without regard to race, creed, color, sex, national origin, or handicap. 
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r pt rlt trees wisely 
The tree crew look away your favorik cim late Inst 

:-;urnmer, and now that the snow has finally melted, your 
front yard S\·cn1'> like ;111 t•m;>ty l\·1 inrw-;ota prairie. 

Your f1r.>t i111pul:;c i:; to rush dt;11,·n tu :{ lot::tl m:rst•ry or 
garden sltop and buy wh:1t•·1·l'r replarement trcl.'t: an• readily 
available. A st•cunt:.: t!1nli:;nl y,iu li:1w l!; lu l.ry an<l transplant 
~.ome of those small, wild ln.'rs you saw growmg on a friend's 
farm. 

However. both of these moves could turn out to be a waste 
t>f time and energy. Not all trees will grow equally v. ell in all 
parts .1f the state, nor do well in all spots in a commu111ty. 
Extension specialists at the Uni\'crsity of Minnesota say that, 
tor th·· best results, you should do a llttle investigating and 
plartning before you plant anything. 

''Chvosing trees for Jong-term landscape value is not 
easy," says Jane McKinnon, extension horticulturalist. 
"Although there may be many tree species suitable for 
planting within a community, each species or cultivar 
1culthated variety) may have advantages or disadvantages 
for a pnrticular site. Trpes chosen to replace those that have 
been Jost or for new landscape plantings should be selected 
considering hardiness, pest resistance, ease of handling and 
maintenance, ultimate size and shape, rate of growth, and 
especially the quality of summer foliage." · 

In the past. many of Uicsc factors were not given serious 
co11siucrallu11. Tm.lay. cvitkucc of poor planting decisions 
can be found in nearly every Minnesota community. Some 
trees have been brutally pruned because attention was not 
given to their mature size when they were planted. Others 
waste away because of salt damage, and still others Jitter 
sidewalks with messy leaves. twigs, or fruit. A few minutes 
of discussion with a nurseryman or other professionals could 
have helped to avoid these kinds of problems. 

_ McKinnon points out that there is no single perfect tree for 
all situations and emphasizes the importance of planting a 
well designed mix of trees in a community. ·'Having different 
kinds of trees is important because it provides variety to the 
landscape as well as protection from pest epidemics or 
weather injuries that might affect a particular species," she 
notes. 

One of the best things you can do to determine v.;hat kinds 
of trees are likely to grow well in your area is simply to look 
around your community. Try to find healthy trees of various 
kinds and look for these trees of different ages and in dif­
ferent locations. This should give you a pretty good idea of 
what will work well in your particular situation. 

An extremely important factor in selecting trees in Min­
nesota is hardiness. Because this slate has such a harsh 
climate. a pmticular species' ability to withstand extreme 
temperature fluctuations must be taken into .consideration. 
Though a certain tree may be able to survive all parts of the 
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state, tempcratun' differences, between rural and urban gr?wing season and yellow-to-apricot autumn color; large 
r1reas fur example, may 111ean drnmatk differences in a· shmy brown buckeye seeds melosed in a leathery hult matur~ 
tree's vip;or and thus, appearance. There are four distinct in fall. 
..hardiness zones" in Minnesota. Again, a loenl nursery is a . RUSSIAN OLIVI<>-long used as a windbreak tree. this tree 
~oud source of infornwllon about what trees will do well in 1s .not smtable for boulevard strips. Graceful, gray-green 
wliich zones. f~1hage .. Matures to height of 25 feet; tolera 11 t of drv, alkaline 

Below is a pa1tial list of spedes recommended by the s1t~s; wmterhardy, but susceptible to verticilliurn Y.·i!t. 
Agricultural Extension Service for west central Minnesota. SILVER ~APLE-extremely large tree that grows 
County extension offices can provide more detailed in- throughout. Mmnesota except on dry or alkaline sites: trans­
formation on any of the species mentioned. plants easily;. leaves are light green m summer. sil\'cry 

AMERICAN LINDEN (Basswood)-a winter hardy, beneath, and hght yellow in the fall. Best suited tu park,!, :rnd 
native tree which grows to a mature height of 5~ to 75 feet; large prope1ties, because the mature height is 75 to JOO fet:t. 
leaves are larg.c, heait-shaped, and deep green m sumrne.r, SUGAR ~APLE-strong, round-headed shap(>, attracm·e 
tummg golden m autwnn; fragrant blossoms.1tppear early In · su~runer foliage, with yellow, orange or red autumn color. 
swnmer. . , . Swtable for street or boulevard plantings on fertile moist 

BURROAK-nallve to southwest Mmnesota; hardly, well-drained soil; winterhardy, but yoWlg tree~ need 
resistant to weather damage; rugged shape, corky bark protection from sunscald. 
attactive during all seasons; susceptible to oak wilt and 
insect-indu~e~ leaf and twig galls, 

FLAME and RED SPLENDOR CRABAPPLE-grow to a 
height of 25 feet and can serve as small shade trees; flame 
blooms white in spring; red splendour is purplish-pink; fruit 
of both is bright red, but· flame produces the larg~r 
crabapple; fruits of flame drop in the fall, while those of red. 
splendour hang throughout the winter. 

GREEN, MARSHALL'S SEEDLESS and SUMMIT 
ASH-trees are not suitable for pruning into an arching 
shape; compound leaves which are smooth and green on both 
surfaces; fall color is brilliant yellow; trees transplant easily 
and are tolerant of poor, droughty soils. 

.HACKBERRY-sturdy, oval-crowned tree with strong 
central trunk; leaves similar in appearance to elm foliage; 
light green leaves in smnmer, clear yellow fruit in fall; small 
purple fruits mature in late summer; trees are winter hardy 
and drought resistant and are suitable to most Minnesota 
soils; they establish slowly after transplanting: one-and-a­
half to two-inch caliper best for planting. 

IRONWOOD-medium tree native to most of Minnesota; 
matures lo 40 feet: medium green foliage similar to elm; fall 
color is'golden yellow; fruits are hoplike; extremely pest­
resistant and adapts to many kinds of soils and sites. 

JAPANESE TREE LILAC-matures to height of 25 feet; 
usually grown in clump form; low enough to be grown under 
utility wires; winterhardy in Minnesota and adapted to soils 
with high lime content; no serious pests; summer foliage is 
clean, mediwn green; large trusses of cream-white flowers 
appear early in the season;. seed pods persist through winter. 

OHIO BUCKEYE-winterhardy in Minnesota and tolerant 
.of dry sites; mature height is 25 to 50 feet with strong rounded 
shape and deep root system; showy cream-colored blossoms 
in spring, interesting light green compound leaves· during 

·:"~-· . 

Elm-shaded boulevartls, 
top left, c·an turn into 
tre1+·ss plains, right, as 
Duti:h Elm disease 
threatens the species; 
replareml'nt plantings' 
bottom ldt. provide 
privacy and shade. 

\ ..; J _,. __ 
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One final corrn:nent on the public use of the mass media information 

prepared at the University of Minnesota is that much of the material 

has appeared in other states'publicationa 

IV. Project Assessment 

The budgeted arrount of rroney Minnesota comnunities involved in Dutch 

Elm Disease/Shade Tree Management were to spend in 1979 was about 

25 x 106 dollars. This is based on estiniated losses and projected 

rerroval costs. Human and environmental factors reduced disease losses 

in comnunities with management efforts, while disease losses, continue 

to be high in non-managed areas. The nature and importance of all the 

factors involved in reducing elm losses are not clearly known or 

understood.. Certainly ootter public understanding of Dutch Elm 

·. Disease Management efforts by corrmunities and the public involvement 

in community Dutch Elm Disease Management contribute to the drop in 

disease rate. On the other hand, severe winters also reduce the 

~etle vector and this may thus lower disease losses. 'Who knows 

what factors are rrost important? 

Interest in shade trees and diseases has increased as is evident by 

numerous phone calls , mail requests, radio and TV messages, 

personal contacts and co:mmunity involvement (survey, re:rroval, dis­

posal, utilization, pruning therapeutically, and even chemical injection 

and tree spraying) . Certainly this does reflect greater public 

awareness of shade trees. Has the Federal Derronstration and 

utilization Project done this? Certainly it is a significant part 

of the shade tree activities in Minnesota. Is the program effective? 

Certainly not all cornrnunities have decided to develop a shade tree 
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program or even a Dutch elm disease managerrent plan. Some individuals 

at the County Extension Staff level don't see trees as important and the 

public attitudes of "we all know arout Dutch Elm Disease" or "you 

can't stop it anyway" or "we know what to do 11
, still prevail in many 

areas . Yet rrore and rrore corrmuni ties are asking for help and will 

oogin a shade tree program or at least examine what the corrmunity tree 

resources are and what it costs to manage the.m. Other conmunities 

have examined their efforts as reduced losses do appear desirable 

and the ooauty of new trees does attract public interest in shade 

trees as a corro:nunity resource, however, the high cost may mean limited 

efforts . 

v. Project SupfX)rted Activities 

PUBLICATIONS 

Tree Line Shade Trees for Central Minnesota 
Tree Line Pruning Evergreens 
Tree Line -- Transplanting Trees from the Wild 
Tree Line -- Urban Inventory Systems 
Tree Line -- Portable Debarker for Elm Wood 
Tree Line -- Deciduous Defoliators 
Tree Line -- Conifer Defoliators 
Tree Line -- Sap Sucking Insects 
Tree Line -- Wood Boring Insects 
Tree Line -- Leaf Mining Insects 
Tree Line -- Diagnosing Disease ProblenlS 
Folder -- How to Inject Elms with Systemic Fungicides 
Folder -- Dutch Elm Disease Symptoms (Color Flyer) 
Folder -- An Integrated Approach to Dutch Elm Disease Management 
Folder -- Shade Tree Management in Minnesota Comnunities 
Folder -- Landscape Design Services in Minnesota 
Folder -- Diseases of Replacement Trees 
Folder -- Iron Deficiency of Trees 
Bulletin -- New Shade Tree Resource List 
Folder -- Techniques for Debarking Elm Wood 
Tree Line -- Identifying Elm Wood 
Folder -- Leaf SPJt Diseases of Deciduous Trees 
Bulletin -- Planting Trees in Minnesota 
Bulletin -- Evergreens 
Bulletin -- Woody Plants for Minnesota 
Tree Line -- Cankerwrms 
Tree Line -- Scale Insects 
Tree Line -- Drying Elm Lurnb3r 
Tree Line Portable Bandmill 
Tree Line -- Specifications for Sawlogs 
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Tree Line -- Shade Trees for Northern Minnesota 
Tree Line -- Fertilizing Shade Trees 
Tree Line -- Protecting Trees Against Winter Damage 
Folder -- Planting Landscape Trees 

AUDIO VISUAL 

Signs for Tree Tour 
Injection slide set 
Publication rack and tables 
Insects of Shade Trees 
Diseases of Shade Trees 
Oak Wilt slide set 
Dutch elm disease symptoms 

MEETINGS 

Plant Pathology and Entorrology Combined 

March 8, 1979 -- St. Cloud 
March 27, 1979 -- Little Falls ) radio talk shows, consulting training 
March 28, 1979 -- Fergus Falls ) and technical advice 
March 29, 1979 -- Litchfield - met with High school teacher and Litchf.ield 

Chamber of Comnerce Chairw:Jmen 
April 9, 1979 -- Litchfield - Teaching Senior High School students 
April 19, 1979 -- Wadena 
April 23, 1979 -- Litchfield - Appeared on radio talk show 
April 23., 1979 -- Little Falls 
April 24, 1979 -- Granite Falls - High school presentation and lal:oratory 
April 25, 1979 -- Granite Falls session 
April 24, 1979 -- Fergus Falls 
April 25, 1979 -- Wadena 
April 30, 1979 -- Wadena 
May 1, 1979 -- Fergus Falls 
May 8, 1979 -- Hutchinson - Met with High School teacher to arrange presentations 
May 9, 1979 -- Hutchinson - presentations of High School students 
May 29, 1979 -- Little Falls - public meeting to organize "elm watch" groups 
May 29, 1979 -- Little Falls - Tree watch 
June 1, 1979 -- Fergus Falls 
June 6, 1979 -- Little Falls 
June 7, 1979 -- Wadena 
June 13, 1979 -- Tree Inspectors v..orkshop, St. Paul 
June 14, 1979 -- Tree Inspectors v..orkshop, St. Paul 
June 19, 1979 -- Wadena 
June 20, 1979 -- Fergus Falls 
.June 16, 1979 -- Wadena - Consult with tree inspector on elm problems 

(DED, native wilt, etc.) 
June 16, 1979 -- Wadena 
July 18, 1979 -- Hutchinson, Litchfield - Consult with tree inspector, 

city foresters on elm and other 
tree disorders 

July 24, 1979 -- Fergus Falls 
July 27, 1979 -- Little Falls 
August 1, 1979 -- Hutchinson - consulted with tree inspectors on injection 

and root graft barriers 
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August 6, 1979 -- Granite Falls - consulted with tree inspectors on 
tree injection and other elm disorders 

August 13, 1979 -- Fergus Falls - consult on tree injection and other 
elm di$orders 

August 13, 1979 -- Wadena 
August 14, 1979 ·--Fergus Falls - consult on tree injection and other 

elm disorders 
August 19, 1979 -- Hutchinson - visit the DED display at Co. fair and 

man the DED tooth for an afternoon 
August 29, 1979 -- Little Falls 
August 30, 1979 -- Fergus Falls 
September 5, 1979 -- Hutchinson, Granite Falls, Litchfield - visited 

southern towns to assess the DED program 
effectiveness and needs 

September 18, 1979 Little Falls 
September 19, 1979 -- Wadena 
September 25, 1979 -- Fergus Falls 

PERSONNEL 

Dr. Mark Ascerno 
Dr. William Phillipsen 
Ms • Linda Camp 
Dr. As imina Gkinis 

·nr. Ward Stienstra 
Mr. Harlan Petersen 
Dr Lewis Hendriks 
Dr. Randolph Cantrell 
One clerical position 

COOPERATORS 

University of Minnesota - Extension Faculty 

State Staff 
Field Staff 

University of Minnesota - Research Faculty 

Minnesota Depatrnent of Natural Resources 

Minnesota Department of Agriculture 

Cooperating Communities 
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VI • Budget Information 

A. Expenditures : 10-1-78 - 9-30-79 

Salaries 
Travel 
Supplies 
Printing 
Fringe 
Services 

Encumbrances: 9-30-79 

Supplies 
Printing 

TCYrAL 

· · B. Projected Budget 

Salary 
Fringe 
Travel 
Publications and 

training aids 
Supplies 
Equipment 

TOrAL 

$ 94,732.63 
4,949.68 

497.51 
212.13 

1,713.07 
174.00 

$102,279.02 

$ 3,643.54 
20,000.00 

$ 23,643.54 

$125,922.56 

$ 89,414.00 
13,500.00 

5,000.00 

15,000.00 
10,000.00 

5,000.00 

$137,914.00 
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Appendix 

INDEX 

1. Shade Tree Resources 

2. Municipal Tree Inspector's Workshop 

3. Special Training Program 

4. Tree Inspector Training Session on St. Paul Campus 

5. "A windshield Tour of Trees" 

6 • Dutch Elm Disease Display 

7. Elm Tree Injection Slide Set and Syllabus 

8. How to Inject Elms with Systemic Fungicides 

9. Leaf Sp.Jt Diseases of Deciduous Trees 





f • SHADE TREE RESOURCES 
from the 

Agricultural Extension Service 
University of Minnesota 

PUBLICATIONS 

Available from the Agricultural Extension Service; contact: 
Bulletin Room 
Room 3, Coffey Hall 
1452 Eckles Avenue 
University of Minnesota 
St. Paul, Minnesota 55108 

Tree Disease Detection.and Control 
Tree Line 4. "Root Graft Spread of Dutch Elm Disease and 
Its Control" by John Mizicko and Ward Stienstra. ( 1977) 
Includes description of root grafts, how Dutch Elm disease 
spreads through roots, control I ing root graft spread through 
soil trenching, soil fumigation, and other methods. Illustrated 
with drawings and photos. (2 pages) 

Tree Line 5. "Dutch Elm Disease-Community Experiences" 
by Ward Stienstra. (1977) Includes brief historical informa­
tion on the disease, statistics on cities with and without disease 
control programs, descriptions and impacts of sanitation 
efforts. (2 pages) 

Tree Line 6. "Dutch Elm Disease Detection" by John Mizicko 
and Ward Stienstra. (1977) Gives rationale for detection 
efforts, describes ground survey and aerial survey techniques 
and the advantages and disadvantages of each, combination 
surveys, and the importance of sanitation programs. (2 pages) 

Tree Line 8. "Tree Injection" by Ward C. Stienstra, David W. 
French, and Mark Stennes. (1978) Discusses various aspects of 
tree injection and circumstances under which it is appropriate. 
Includes description of specific tree .injection procedures with 
drawings to illustrate apparatus and techniques. (2 pages) 

Tree Line 22. "Noninfectious Diseases of Trees" by Ward 
Stienstra. (Revised 1978) Describes different kinds of diseases, 
including those related to high temperatures, low temperatures, 
water-related, mechanical injury, and chemical damage. Useful 
for people who are involved in replanting efforts. (2 pages) 

Tree Line 24. "The Bronze Birch Borer" by Mark E. Ascerno. 
(1979) Discusses the bronze birch borer and its effect on birch 
trees. Explains borer life cycle and how it causes damage to 
trees. Includes suggestions for .damage prevention as well as 
photos of the borer and typical borer damage to trees. 

Miscellaneous Report 118. "Oak Wilt in Minnesota, 1972" 
(Agricultural Experiment Station) by D. W. French and Dale 
Bergdahl. (1973) Technical report on oak wilt; symptoms, 
distribution of the disease in Minnesota, brief disease projec­
tions. Not for the general public. (8 pages) 

Miscellaneous Report 146. "Dutch Elm Disease Projections 
in Minnesota" by Robert Shrum and David French. (1977) 
More technical than publications previously mentioned. Dis­
cusses Dutch Elm disease problems in several communities and 
sanitation efforts. Graphs and tables included showing pro­
jected progression of the disease under different sanitation 
conditions, as well as cost projections for sanitation efforts. 
(6 pages) 

Extension Folder 211. "The Dutch Elm Disease" by Dcivid W. 
French, Mark E. Ascerno, and Ward Stienstra. (1977) Gives 
historical background of Dutch Elm disease, symptoms and 
causes. c::>iscusses transmission by beetles and root graft trans­
mission, sanitation procedures, control methods, disposal pre-· 
vention of root graft spread, pruning diseased trees, insecticides, 
fungicides, detection, and recommended trees for replanting 
in Minnesota. (16 pages) 

Extension Folder 310. "Oak Wilt" by D.W. French and Ward 
C. Stienstra. (Revised 1978) Gives background on oak wilt, 
symptoms and causes, with color photos to illustrate. Describes 
how the disease is spread, how it can be detected and control 
techniques. (6 pages) 

Extension Folder 401. "How's Your OED/ST 1.0.?" (1978) 
Contains a quiz on ten basic points about Dutch elm disease 
and shade trees with responses. An eye-catching, basic infor­
mational piece. (flyer) 

Tree Selection 
Tree Line 1. "How to Buy a Tree" by Jane McKinnon. ( 1977) 
Includes description of ways trees are sold in nurseries, tre!e 
size grades, and other purchasing information. Also discusses 
using trees growing in the wild for planting. (2 pages) 

Tree Line 2. "Shade Trees for East Central Minnesota" by 
Jane McKinnon. (1977) Discusses tree species most appropri­
ate for replanting in the East Central District of Minnesota. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 

Tree Line 7. "Shade Tree for Southeastern Minnesota" by 
Jane McKinnon. (1977) Discusses tree species most appropri­
ate for replanting in the Southeastern District of Minnesota. 
Includes detailed description of each specie mentioned. 
(2 pages) 

Tree Line 12. "Shade Trees for Southwestern Minnesota" by. 
Jane McKinnon. (1978) Discusses tree species most appropri­
ate for replanting in the Southwestern District of Minnesota'. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 

Tree Line 13. "Shade Trees for West Central Minnesota" by 
Jane McKinnon. (1978) Discusses tree species most appropri­
ate for replanting in the West Central District of Minnesota. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 

Tree Line 14. "Shade Trees for Northeastern Minnesota" by 
Jane McKinnon. (1978) Discusses tree species most appropri­
ate for replanting in the Northeastern District of Minnesota. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 

Tree Line 16. "Shade Trees for North Central Minnesota" by 
Jane McKinnon. (1978) Discusses tree species most appropri­
ate for replanting in the North Central District of Minnesota. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 



Tree Line 18. "Shade Trees for Northwestern Minnesota" by 
Jane McKinnon. (1978) Discusses tree species most appropri­
ate for replanting in the Northwestern District of Minnesota. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 

Tree Line 23. "Shade Trees for South Central Minnesota" by 
Jane McKinnon. (1978) Discusses tree species most appropri­
ate for replanting in the South Central District of Minnesota. 
Includes detailed descriptions of each specie mentioned. 
(2 pages) 

Horticulture Fact Sheet 22. "Street Trees for Minnesota" by 
M.C. Eisel. (1977) Discusses important considerations in 
selecting trees for street plantings, tips on care of plantings, 
and gives lists of trees suitable and not suitable for street plant­
ings. Includes map of tree hardiness zones. (2 pages) 

Extension Folder 298. "Fitting Trees and Shrubs into the 
Landscape" by Mervin Eisel. (1974) Discusses trees commonly 
used in landscape plantings. Includes detailed lists of trees 
with color and height indicated to facilitate planning. (6 pages) 

Extension Folder 445. "Shade Tree Evaluation" by Patrick J. 
Weicherding. (1978) Tells how to assess the economic value 
of various shade trees. Discussion is supplemented with step­
by-step examples. Includes tables to help make calculations. 
Intended for professionals and not the general public. (4 pages) 

Tree Planting and Care 
Tree Line 3. "How to Plant a Tree" by Harold Scholten. 
(1977) Step-by-step planting procedures described and illus­
trated with drawings. Instructions summarized at the end. 
(2 pages) 

Tree Line 15. "Fertilizing Shade Trees" by Richard Rideout. 
(Revised 1978) Discusses the importance of fertilizing, what 
fertilizer to apply, when to fertilize, and several fertilizing tech­
niques. (2 pages) 

Tree Line 17. "Protecting Trees and Shrubs Against Winter 
Damage" by Richard Rideout. (1978) Describes types of 
winter damage and symptoms, including sun scald, browning 
of evergreens, die back, root injury, heaving, and rodent dam­
age. Gives details on how to protect trees. Diagrams illustrate. 
(2 pages) 

Tree Line 19. "Minimizing Salt Injury to Shade Trees" by 
Patrick J. Weicherding. (1978) Describes how salt injures 
shade trees, symptoms of such injury and ways to minimize 
damage. Includes a chart showing the relative salt tolerance of 
various shade and ornamental trees. (2 pages) 

Tree Line 20. "Trees for Modifying Home Energy Consump­
tion" by Patrick J. Weicherding. (1978) Discusses how to 
plant trees around the home for maximum temperature con­
trol throughout the year. Includes description of the home 
heat exchange process role of trees in heat exchange, and plant­
ing hints for homeowners for year-round energy conservation. 
(2 pages) 

Tree Line 21. "Protecting Shade Trees from Construction 
Damage" by Patrick J. Weicherding. (1978) Describes the 
kinds of damage that typically occurs to trees near areas where 
construction is underway. Tells how to diagnose construction 
damage and gives tips on preventing damage, such as control­
ling traffic, caring for tree roots, watering and p:uning. De­
tailed diagrams. (2 pages) 

Extension Folder 402. "Planting Landscape Trees" by Richard 
Rideout. (1978) A detailed discussion of the techniques for 
planting small shade trees. Describes ways trees are sold, 
pruning, staking, preparing the planting hold. Line drawings 
illustrate techniques described. (6 pages) 

Using Diseased Wood 
Tree Line 9. "Drying Elm Lumber" by Thomas Milton. (1977) 
Makes the point that wood from diseased elm trees can be a 
useful resource. Describes elm wood characteristics and uses, 
seasoning elm lumber by air drying and by kiln drying. Illus­
trated with drawings and photos. (2 pages) 

Tree Line 10. "The Portable Bandmill for Sawing Diseased 
Elm and Oak" by Dennis Dark. { 1977) Discusses use of port­
able bandmill in tree sanitation programs, sawing wood into 
lumber or ties. Talks about conventional sawmills and their 

- disadvantages, how the portable bandmill works, its advantages 
and disadvantages. Includes price tables for hardwood lumber 
and ties. (2 pages) 

Tree line 11. "Basic Specifications for Elm Sawlogs" by Lewis 
Hendricks. ('1977) Includes description of sawlogs, hardwood 
log-use classes and practices in Minnesota. Includes tables of 
standard grades and information on sanitation measures. (2 
pages) 

Extension Bulletin 412. "Utilizing Diseased Elm in Minnesota" 
by Dennis M. Dark. (1978) Discusses the ways in which dis­
eased elm wood may be used in different wood products. De,­
scribes basic elm wood characteristics, log specifications, solid 
wood, veneer, roundwood and fuelwood products. Describes 
deterrents to marketing and potential solutions. Appendix lists 
sawmills in Minnesota that use elm logs. (20 pages) 

FILMS 

Films and slide programs may be borrowed by contacting: 
Audio Visual Scheduling 
442 Coffey Hall 
1452 Eckles Avenue 
University of Minnesota 
St. Paul, Minnesota 55108 

Rental price for non-Extension groups is listed at the end of 
descriptions below. 

No. 3111. "Dutch Elm Disease" (10 min., color, Sly Fox 
Films, 1976) Using a series of still images, this film outlines 
the origin and spread of Dutch elm disease. It discusses actions 
to be taken to help curb the spread of the disease. General in 
its approach, the film is useful for opening community discus-
sions. ($4.50 rental for non-Extension) · 

No. 3577. "Time for Decision" (10 min., color, Iowa State 
University, 1967) This film shows three steps in the contrnl 
of Dutch elm disease: sanitation, preventing root graft trans­
mission, and chemical treatment. Explains each step as well as 
the life history of the beetle which carries the fungus causing 
the disease. Focus is on experiences of communities in Iowa, 
Excellent for community groups. ($7.50 rental for non-Exten­
sion) 



PUBLICATIONS 

Tree Line 25. "Identifying Elm Firewood" by William 
Phillipsen and Harlan Petersen. ( 1979) Discusses the signifi­
cance of elm firewood piles in the spread of Dutch elm disease. 
Gives characteristics of elm wood so people can identify it 
easily. Photos illustrate characteristics. (2 pages) 

Extension Folder 488. "Leaf Spot Diseases of Deciduous 
Trees" by Asimina Gkinis. (1979) Describes conditions under 
which leaf spots develop and general characteristics of leaf spot 
diseases. An extensive chart gives information about leaf spot 
diseases of various trees, including cause of infections and con­
trol measures. (6 pages) 

Extension Folder 504. "How to Inject Elms With Systemic 
Fungicides" by Asimina Gkinis, Mark Stennes, and Linda J. 
Camp. (1980) A practical guide to injecting elm trees. For 
general public. Discusses how to select a tree to inject, when to 
inject, equipment and chemical needed, and step-by-step injec­
tion instructions. Many illustrations. (To be used in conjunction 
with slide set #333 "Elm Tree Injection") (6 pages) 

SLIDE SETS 

No. 333. "Elm Tree Injection" (Asimina Gkinis, assistant exten­
sion plant pathologist; Mark Stennes, graduate assistant, Plant 
Pathology; and Linda J. Camp, extension communicator, Uni­
versity of Minnesota. 55 slides, color, cassette tape-automatic, 
inaudible 1000 Hz pulses, 14 min.) Gives detailed information 
on how to inject elms with systemic fungicides to protect 
them against Dutch elm disease. Goes through the injection 
process step-by-step. Describes equipment needed, explains 
how to calculate the solution, and shows how to set up and use 
the injection apparatus. Also discusses how to select appropri­
ate trees for injection. For the general public. (Folder 504. 
"How to Inject Elms With Systemic Fungicides" must be used 
with this slide set.) 

SIGNS 

A collection of signs is available for people interested in con­
ducting "tree tours" of various kinds. Twenty-six species are 
included. The sturdy, wooden signs measure 1' by 2' and are 
mounted on 18" wooden stakes so signs can be placed in the 
ground. Black lettering on bright yellow background makes 
signs easy to read from a distance of up to 75 feet away. Two 
copies of some signs, 3 copies of others, are available. May be 
borrowed for up to two weeks through: Audio Visual Sched­
uling, Room 1 Coffey Hall, University of Minnesota, 1420 
Eckles Ave., St. Paul, MN 55108. A complete list of the signs 
is available from Audio Visual Scheduling. 





No. 3059. "The Urban Forest" (15 min., color, Kansas State 
University, 1976) Explains the need for proper forest manage­
ment in urban areas. Stresses development of permanent urban 
community forestry programs in cooperation with state and 
extension forestry departments. Looks at some successfu I 
community programs. For adolescent or adult audience. 
$4.50 ·rental for non-Extension) 

SLIDE SETS 

No. 133. "Shade Trees for Southern Minnesota" (Jane 
McKinnon, extension horticulturist, University of Minnesota. 
44 slides, color, cassette tape-automatic, inaudible 1000 Hz. 
pulses, 22% min.) Suggests a variety of shade trees to plant to 
replace lost elms most suited to the southern part of Minnesota. 
Includes information on care of trees and gives hints on land­
scaping. (1977) ($3.00 rental for non-Extension) 

No. 120. "Dutch Elm Disease in Minnesota" (.lohn R. Mizicko, 
assistant specialist, pesticide training; Ward Stienstra, extension 
plant pathologist; and Mark Ascerno, extension entomologist, 
University of Minnesota. 63 slides, coior, cassette tape-auto­
matic inaudible 1000 Hz pulses, 19 min.) Covers the develop­
ment of Dutch elm disease in the United States, and particu­
larly in Minnesota. Includes its causes, symptoms, spread, and 
control. Describes the life cycles of the fungus and elm bark 
beetles, and explains their interaction with one another in the 
disease complex. Discusses all phases of disease control which 
are commonly practic·ed. For use with the general public, but 
has enough detail to be useful in training tree inspectors and 
others involved in Dutch elm disease detection and control. 
(1977) ($3.00 rental for non-Extension) 

No. 223. "Shade Trees for Minnesota" (Jane McKinnon, ex­
tension horticulturalist, 80 slides, script) Discusses trees which 
may be suitable for replacing lost elms. Gives examples of 
large, medium, and small trees and discusses whether they are 
appropriate for home landscaping purposes or better suited to 
parks, boulevards, or other public locations. Includes details 
on how trees are sold, care, and placement of new trees. De­
signed so set may be used in its entirety or in sections. 

DISPLAYS 

To reserve a display contact: 
Joe Jovanovich 
Room 1, Coffey Hall 
1452 Eckles Avenue 
University of Minnesota 
St. Paul, Minnesota 55108 
(612) 373-1254 

D.utch Elm Disease Displays. These are portable, table-top 
d~splays on Dutch elm disease. Color photographs illustrate 
disease symptoms, spread of the disease and proper sanitation 
techniques. They are accompanied by Dutch elm disease 
:'1.0. T.est" flyers for public distribution. Ideal for placement 
in public places such as banks, libraries, and at county fairs. 
They are easily assembled and transported. (48" high, 90" 
wi~e, and 1 O" deep when assembled, folds to 48" x 48f' x 5", 
weight, approx. 70 lb.) 





Municipal 
Tree Inspector's 
Workshop 

Who: Municipal Tree Inspectors 

Why: The Shade Tree Program Office of the Minne­
sota Department of Agriculture will recertify 
inspectors attending this workshop. To main­
tain certification, Minnesota state law requires 
each municipal tree inspector to attend one 
approved program of continuing education each 
year. This workshop is approved by the 
Commissioner of Agriculture and it will be thP. 
only one offered in 1979 to meet this require­
ment, It will also provide new inspectors with 
the opportunity to obtain their original certifi­
cation. 

D~e 

Mareh5 

Mareh7 

Mareh12 

March 19 

March 20 

April 4 

Fee: 

Location 

Rochester - Midway Motor Lodge 

North Mankato - Holiday Inn 
St. Paul - Earle Brown Continuing 
Education Center, St. Paul Campus, 
University of Minnesota (park on 
State Fairgrounds) 

Marshal I - Ramada Inn 

Detroit Lakes - Holiday Inn 

Grand Rapids - Holiday Inn 

$3.00 per person, includes instructional materials and 
coffee. There will be no charge for those taking the 
test. 

Registration: 

There will be rio advance registration by mail or 
telephone. Registration will be at the door beginning 
at 12:30 p.m. at each location. 

Program, Shade Trees: 

p.m. 

12: 30 Registration 

1 :00 Planning and Selection - Richard Rideout 

1 :40 Diseases - Asimina Gkinis 

2:20 Insects - William Phillipsen 

3:00 Refreshment Break 

3: 15 '79 Rules and Regulations -
Dwight Robinson 

3: 30 Review for Certification Exarn -
Dwight Robinson 

4: 15 Test - for people not certified 

Who's Who 

Eugene Anderson, Assistant Professor and Extension 
Specialist Program Development, Office of Special 
Programs, University of Minnesota 

Asimina Gkinis, Assistant Extension Specialist, De­
partment of Plant Pathology, University of 
Minnesota 

William Phillipsen, Assistant Extension Specialist, 
Department of Entomology, Fisheries and Wild­
life, University of Minnesota 

Richard Rideout, Assistant Extension Specialist, 
Department of Horticultural Science and Land­
scape Architecture, University of Minnesota 

Dwight Robinson, Plant Health Specialist, Shade 
Tree Program, Department of Agriculture, 
State of Minnesota 

Ward Stienstra, Associate Professor and Extension 
'Plant Pathologist, Department of Plant Pathology, 
University of Minnesota 

The University of Minnesot<!_Js an equal opportunity 
educator and employer. 

For further information contact: 

Dwight Robinson 
Department of Agriculture 
State of Minnesota 
600 Bremer Building 
St. Paul, MN 55101 
(612) 296-8580 

Eugene Anderson 
Office of Special Programs 
405 Coffey Hall 
1420 Eckles Avenue 
St. Paul, MN 55108 
(612) 373-0725 

a ...... 
A ,. ..... 



To 280 

l!) 

"? 
0 
I-

a) 
> 

0 

Cf) 

j 

Larpenteur Ave. ~ 

Mc Neal 
Hall 

Stud•"'W"" Center o > <{ 

""'°'d o 
2 

Parkingr~ 
"'lJ 
c 

<ll D Parking~ > 

"' D ~ 
<ll 

u 
~ Earle 

Carter u .... Brown 

w ~ Continuing~ D t'. Education "'lJ 
Parking c3 Center ~ 

a: 
Commonwealth Ave. 

Fairgrounds 

U.M.ISt. Paul Campus 

Sponsors: 

Minnesota Department of Agriculture 
Shade Tree Program 

q-
0( 

~+1 

University of ·Minnesota . 
Department of Entomology, Fisheries and Wildlife 
Department of Hortic.ultural Science and Land-

scape Architecture 
Department of Plant Pathology 
Agricultural Extension Service 
Office of Special Programs 

Municipal 
Tree Inspectqr's 
Workshop 

f(~£ 

March-April 1979 

Cl> co 
E o 
C'a C'a -
Ci, oLD 
o a.> cnLD 
:.... ::J Q) co a.. cc:...., 
«;- (1).S ~ ·-ca > :E Q) 
(.) ""T"' <( c: 
Q) -'- .... c: 
c. > ~ 0 ·­en Q)- >~ ........ ..x ..... 
O"+- <.J·;;;-... 
Q) 0 w :i... ::J 
uUo a> ro 

:.;::: L!) N .::: 0.. 
\1-Q'llltC,._; 
o~-=>cn 



UNIVERSITY OF MINNESOTA 

AGRICULTURAL EXTENSION SERVICE 

Institute of Agriculture, Forestry and 
Home Economics 
St. ?aul, Minnesota 55108 

June 8, 1979 

Dear Tree Inspector: 

As part of our efforts in the Federal Dutch Elm Disease Demonstra­
tion Project, the Agricultural Extension Service has developed a 
special training program for you and other tree inspectors with the 
demonstration communities. The workshop wi 11 be held on the St. Paul 
Campus of the University of Minnesota on Wednesday, June 13 and Thursday, 
June 14. During these two days we will be e~phasizing the most current 
Dutch elm disease management procedures in an effort to enhance your 
expertise vlith this problem in your coffimunity. A detailed agenda is 
attached. Since this program is a part of the demonstration project, 
your participation is strongly encouraged. 

The Agricultural Extension Service is covering all costs for the 
workshop (coffee breaks, meals and room) with the exception of transpor-
tation. Rooms have been reserved for participants at the Hal iday Inn 
(St. Paul North, 2540 Cleveland Ave North, phone: 636-1~567). Formal 
room assignments have not been made, however, we are asking thatyou 
sh?re a room ~dth one other person. Dinner on June 13, and breakfast 
on June 14, will be covered if you eat these ~ea ls at the Hal iday Inn 
and charge them to your room. Should you wish to eat elsewhere, you 
will be expected to pay for your own meals. 

All sessions will be informal. You may wish to bring old clothes 
for the tree injection session, since you wi 11 be asked to help with 
the excavation of the root flares and participate in the root graft 
barrier installation. If you are able to bring along an extra hoe or 
spade, it will speed up the operation. 

We look forward to seeing you on the 13th and hope you wi 11 find 
the workshop worthwhile. 

Best regards. 

enclosure 

.MG: s 1 

Sincerely, 

Mina Gkinis 
Extension Specialist 

UNIVERSITY OF MINl'/~SOTA, U.S DEPARTMENT OF AGRICUL-:-0r:lE A~ll) .'.l:NN!::SOTA COUNTIES COOPERATll'IG 





June 13 

10:00 

10:30 

10:50 

1 l : l 0 

11 : 55 

1:00 

2:30 

2:45 

3:25 

3:35 

4:45 

June l lf 

8:30 

12:00 

1:00 

2:30 

TREE INSPECTOR TRAINING SESSION 

June 13 and 14, 1979 

Earl Brown Continuing Education Center - Room 166 

University of Minnesota 

St. Paul Campus 

Room 166 

Check-in (coffee and S\'ieet ro 11 s) 

Film: The Urban Forest 

OED Federal Demonstration Program: history, scope, accomplish­
ments and future directions -- Charles Evenson and Steve Cook 
from DNR 

Everything You Always Wanted to Know About Dutch Elm Disease, 
or, What Makes a good Tree lnspe~tor -- Asimina Gkinis (Agri­
cultural Extension) 

Lunch -- Captain John Dining Room, Earl Brown Center 

Thoughts on elm bark beetles and firewood identification 
William Phillipsen (Agricultural Extension) 

University of Minnesota injection research report and com~ents 
on tree injection -- Mark Stennes (Department of Plant Patholo0y) 

Refreshment break (coffee and pop) 

Open discussion 

Move to Stakman Hall, Plant Pathology Laboratory 

How to isolate the OED fungus -- Asimina Gkinis 

Adjourn. Dinner on your o~n at the Holiday Inn 

Fairgrounds 

Demonstration of tree injection, pruning, sampling for OED -­
Mark Stennes 

Lunch -· ·- Ea r 1 Br m·J n Ce n t e r 

Vapam root graft barrier installation 

Evaluation and adjourn 
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Program Idea /fl 

"A Windshield Tour of Trees" 

With Dutch elm disease taking its toll of elms throughout Minnesota, 

many communities are becoming interested in replanting. But not all people 

know what and where to replant. 

In Martin County, Extension Director Floyd Bellin, Jr. has come up with 

a good idea for helping people make better planting decisions. In the fall 

of 1977 he initiated a "windshield tour of trees" that proved to be so 

popular, it was repeated the following spring. Those of you involved with 

Dutch elm disease educational programs may wish to try a similar tour in 

your own communities. 

Description 

The windshield tour was a simple idea. For one week during the latter part 
I 

of September, residents of Fairmont, MN had the opportunity to drive around the 

community at their leisure and view some ,41 different tree species growing 

successfully in the area. The trees were labeled with professional signs and 

the specific tour route was identified on a map published in the local paper 

(see~~~~~~~~~-). The tour was especially useful for making people 

aware of potential trees for replanting. However, it also helped individual 

property owners evaluate how certain species might fit into their own landscaping 

plans. 

Planning Guidelines 

The following guidelines will help you in setting up a windshield tour in 

your community. 

1. Several weeks prior to the tour, go around the community and identify trees 

to be included. Look for trees in front yards and on public property along 

streets with minimal traffic. This will enable people on the tour to drive 



slow enough to get a good view of the tree without blocking traffic. 

2. If some of the trees to be included are on private property, be sure to 

get permission from the individual property owners to include the tree 

I 
in the tour. Respecting people's property is crucial to the suc/cess of 

I 

the tour. 

3. Get some signs that can be easily read to identify trees. It helps if 

they are professionally done and placed in sturdy holders; if possible. 

4. Plan follow-up activities, such as public meetings on Dutch elm disease 

or replanting, for soon after the tau~. In this way you will be able to 

capitalize on the interest that has been generated. 

5. Publicize both the tour and the follow-up activities in all local media. 

This will include publishing the tour route in the local paper and the 

names and locations of the speci~s included. Stress that it is a driving 

tour and caution people not to walk on private property. 

6. Check the signs just before the tour and several times during the tour to 

make sure they are still in their proper positions. 

7. Offer the tour for a specific and brief period of time, such as one week. 

This will keep the idea fresh and make it possible to repeat during differ-

ent seasons. 

8. Involve as many local people as possible in setting up and running the tour. 
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WADENA TREE TOUR: Plan Before You Plant 

With the advent of Dutch Elm Disease in Wadena, more people are 

giving thought ta _shade trees and the value that they have for the 

community. The following tells why: 

Trees perform useful functions in the. community. They provide 

environmental, social, architectural, engineering and climatic 

benefits. 

Trees· ere a dominant landscape feature in the community. 

A community rich in trees and green spaces hes a character snd 

·personality its citizens can be pro~d of. Thia produces e healthier 

busineas and residential climate. 

Trees create wealth. They have an actual dollar-and-cents value 

that·ia recognized by real estate experts, landscape professionala, 

aTborista, tree experts, foresters, tree nurserymen and others. 
The value of homes along tree-lined streets is usually higher than: 

·the value of homes along streets without trees. Trees are on 

investment that should be protects~. 
i 

Trees conserve energy and make good windbreaks, especi~lly eve~- . 

greens. which, properly planted, could help cut winter fuel bills. 

Some treeet like the green ash and the hackberry, cut air pollution 

by absorbin~ airborne particles. On the same token some s~eciea 

do po~rly on "high use" streets with much vehicle exhaust emmiseion 

end wintertime salt runoff. Evergreens, for example, have tiny 
needle por~s which easily become clogged, causing the tree to die. 

The .tree tour will run from June 27th to ·July· 8th... Hopefully, as 

a result, the variety of new trees ta be planted will be ~erefully 

selected to suit Wadena soil and climate.· 

for further information on trees contact either Carl Eastlund at 

631-2884 or Gene Bramenshenkel at 631-2332. Indicate to Carl or Gene 

if you would like to .participate in a guided tour. 





'· 

Ttee 

North Courthouse le"m 
la 

flam• and Red SplimdOf' Flowering Crabapptes (M11lus hybfids). 
Thne two varieues of Flowering Crabapple$ grow to a height 
of 25 feet, and are large enough to 5et"VG as small dlade treel. 
Flame blooms white in ipring. Red Splendor is purplish-pink. 
Fruit of both is bright red, but Flame produces a larger crab­
apple than d~ Red Splendor, whose 1rnall red apples hang 
through the winter until eaten by birds. fruits of the Flame 
Crabapple drop in the fall, thus it should not be planted n~ar a 
sidewalk. 

When u~d as made trees, Flowering Crabapple$ should be inter­
spersed with other species to reduce the risk of fireblight infec· 
tion, cankerworms and other apple pesti>. Cultural practices 
to reduce damage from diseases and ln~cts affecting apples 
should be follo..wd. Young crabapple trees must also be pro­
tected from sunscald and animal damage. 

5 .. 

" 
516 South Jefforsan 

Acer platanoida 'Crimson King' 
,ICri111ron King Maple)-A form of 
Scliwecllcr maple tl1:1t wn~ selected in 
Eumpc for its brilliant cri111son 1~'~ 
tli.11 Ll't'I' their t·ol.u .:111 MlllllllCL nus 
~p<.'t'it'li ;inll. its '~1rictv is ~11h1C('t to s1111-
sc1 l<l ;md 11111~1 he Jl"j~l~Cd to p•c,·cnl 
injurY. It is also,,,~a.rdy and 
slower growing than Norway 
Maple 

6. 1017 South Jefferson 
~. South Courthouse boulevard 

Ohio Rud eyt'l /A!:!SC:tJluI gfabr.t) ii winter hardy in MrnnctWta, 
and tnler;Hil of droughty ~ii~ It is a good choice for public or 
p1 iv ate p<opertre~ beuusr. of ii$ medium height-25 to 50 feet­
slrong roundoo shape, end deep root syiot11m. Ohio Buci<eye 

'llu111S ;m1c1ic:m:i (:\111rric:111 F\111) 
oO kd I .:nge tree with "'idcsprc-:1" 
l11.111d1ci; a1Hl va~c-sh;1pcd fo1111. \Vidcl)' 

111.mtc<l ill shche1lx:lts,· bo11lcv;mh, a11d 
l.1wm. !'>crcr.1l li1.ilirnlt111:1l \~H1l'l1n li.1~L· 
been ~edc:d and pro1>2g;atc:d. Of thoe 
the L1l:.c City and Mrnnc::apalis P:uk elms 
li;l\·c been 111o~t commouly planted in 
\l1nnc~ol;1. As all Elms are, these 
are very GUaceptible to Dutch 
Elm Diseaae. 7. 

3. 23 Emerson S.£. 

u1;11us pumila (Siberian Elm)__..0 
lc.:cl. S111all tree with k:ncs much snul:cr 
tli:rn I lro~c of /\111cric;in elm. Trees grow 
r;1pidly when youn&. Nonhardy .shaim 
111 ten :.utkr br;mdi die-back as a ·rouh 
of low 1r111lcr tc111pcr.1turcs ;ind failure to 
··1i.mlcn 11fl" new growth. Generally short· 
ll\·c<l. Somcli111es planted for dipped 
hc<lgn. l'lant only hardy strains of 
S1hc11;.1n origin, wluch ;ire h;ir<ly in all 
/om·~. 1 Jaruin. Cl1inl:.ot;i, and Drop111orc 
~tr;11m arc 11up1oved sclcct1011s, cspcriJllr 
011tlcd lot slidtc1 belts and ficlJ \\ 111J B • 
lm:al~. Tlic l.pecies i~ often callc<.l mi~ 
t.ilmgly the ChineK Elni. 

'f. 23 Emerson S.E. 

ha~ showy cream-colored blos>oms in ipring, interesting light 
gr~n compound leaves during the growing season, and yellow 
to 11pricoi: autumn colOf. The fllrge shiny brown buckeye ~s 
en<:losl'd in a leathery hull mature in tall. Not all trees fruit 
hea\lily, Ohio Buckeye may be planted from seed, but are sold 
by nur~ymen as balled and burlapped specimens or in con­
tainer~. The long tap root makes bare-root transplanting ditticulL 

.123 Madison 5.W. 

&tul;o p•pyrtler .. {J>4P"" l>irch)-Thil il our native wtMte-b&;kltd 1pecitt1. 
It u oltl!n c.a.11~ the cano. b4rch ••nc• th19 ii th• t<ee that 1htt lndi-~ 
10 bY1ld th.,r bircht-k ~om. This 1poocie1 ""'th iu varioo1 botanic:.el "8-

r1e·11t> ·~ lound all 1he -v D<;:ross ~ INld down into the Cenlr.al .,,d 
North4'4Slltfn Stetm. In MtnnMotJt, it ii common.throughout thor netur.r 

...,.JOOdr.Q etr.u of Ill<' -SliOlt' 

In nature th~ speci"s re..che~ In bnt w-topment on n<lf'lh-bcmg 
slop.:~ and in or around 1he ro~ ot 1W11mpa. Thn •u'J9"ts thel the nee 
l1kc>" coo( mo"' Jl>il. Undef- f&YOrebl• c<>nd1tion1, 'the tnfl reach' a ma­
ture height of from -40 10 !:..O ftt1 ,,...;1h a truflk di~r of e1oot or mont 

~n plen~d in 1u1pond 111•1 °' wt>Me ~ aoll t:.cO""" dry end 
crnni.>11ct~. the paper birch" .r.hort-liwd. ~the u-. •• undln' a 
nio<>ture nnru, tlwy are more subie-1:1 10 bontr d¥naga. It is for this,_ 
~on that many nut~""~ nrluct•nl to NII the peper birch Of' any of the 
wtl41e-t>orked lJPllCHr1 IOI' plan1tn91n any but thot ITIOat flworable ait .... 

1508 2nd St •. S .. W. 

Am.,ncan Linden. Basswood {Tili11 amoricarnJ). American 
l 1nc.ir-11 1s a winter-hardy. natrve lree. growing to a mature 
tw•qht nl ~iO to 1~, feet. American Linden may develop wilh 
s.:vcr al stHrns, or single trnnk specimens can be maintained 
uy pruntn9 when youn~J Mature American Linden are ohen 
stmngly c.olurnnar in shape. Leaves are large, heart-shaped, 
01,ep green in summer, turning gold in autumn. 

American Lincjen prelers m01st, fertile soil, but adaµts to 
most focal ions 1n Minnesota, given reasonable care. Young 
trees rr.ust be p1otected from sunscald. Cankerworms and 
spmy elm c.ate1p11fa1s a1e common insect pests. Noither 
callses sut.Jsr;intial harm. although cankerworms can cause 
spring dclol1at1on. In hot dry summers, leaf scorch 1s com 
mon on small trees 

Hackberry (Celtisocc1denr8lisJ. HackbNry ''a stl .. uy, vvd1· 
nownt.'<I 111n• with a urong c11ntral trunk. Smee leavt>1 are 
similar in aprea1 .ance to elm foli&ge. Hackherry has been u~d 
··~.) 1c11l.i<.1·111L'fll 11>1 A1nt"JICc)n Elm Ill ltr~I planrmgs 101. many 
y1?1t1 '· Hacl<.h..,1 r v h~avcs are l1gh1 green in u1mmcr, clear yellow 
111 I.ill. h\ smJll purple f1w1 rmlure in late Slimmer. Th~ 
t11·c) .,,., w1111er h;w1ty J q<own from northt.'fn 'etc! j1ockl-. 

9. 1508 2nd St • .5 .. W. 

'c.J• ougtll • ~1\1an1. and suited to mo\t Minnesota soils. How· 
1·1.0•1. H.idd1c1rirs m.iy IJL'COmc es1abl1shcc1 $lowly alte1 !lam· 
"'""'""! T hl!y ail' llcs1 1.!antl'tl c1s sm;ill tree,, 1 ~:,.tu 2·mch 
1·,11tp1•1 (!11.11111~11•1 6 11w:h1:s .1tiov1• u1n11111J) nr sn1,1llcr. Newly 
pl,.111\l'd HJd her• 1c~ should ti!! slaked, t>spec1ally m windy 
lnc.1111111, ~cJf 9.1lh ond clu~ll·•s of ~mall lJranchcs (witches' 
tiroom~l,.iffi.· caused hy P\Ylltd 1n~cc1S .ind er1phy1d mites. but 
1111 .. c1 .. ~lJ!IL' is 1101 H·rtou!>. P~vll11h. h11\vt•vr:1. may Ul' annoying 
II• fl•""''' f()1 ,, ~ht11 I '"""on l.1tr \Urnnw1 

.\1xr plat~moidM (Norw:iy l\l;aplc) SO 
fed. l;tri;('. !>prc-.iding. clcn-.c. I .ca,·cs Lirgc .. 
1farl pl'l·u, pro<lucmg \Cf\' <lcu~ shade .. 
It i.\ rl1ffirnlt lo gm\\ a go~d l.m 11 1111dc1 

the~: lrrn l>cTan~r of tlicir dl1ue sliadc 
;111<1 ~liallol\' root111G lrahits. PJ;antcd in 
p.1rl.., .111<1 aloni; hrn1ln·:ir~s. 



hetght of tree at 10 ve~ra/ 
10. Olmstead & 2nd St. 5.W. 

Scots Pin~ (Pinu~ ~yii;estris), 15-
1::1 ft-tc>t. • is a Europea11 n>tlive th:At 
ha:. t,,,.en widdv pl..intt."<l in ~I inn~uta. 
It is a fo'>t gr~win~ tr~e that is vrra­
midal wht"n }·ounf!., but it becomes 
open nnd pic:h.resqne ns it matnr~­
~ce<lles grow in bundles or two, nre 
hlui~h-~1t"en, 2-3 inches long, and 
sh~l1t\y twbtt.'ll llar\: 011 ol<ler 
hrancht"'S is quite ~mooth and cinn;t· 
;il1111 hrown or reddi~h. 

B1·ca11..,t> of its r<lpi<l growth, Scotch 
pine i ... :Hfaptt><l to lar~e mass p1ant­
i11c-~s or for u ... e as s1:-t:'eimt>n nee:. in 
p:lrb vr on large grounds. This pine 
cannot endtirt: Ion~ c\ry pt•rw<ls he­
caust" of its sh.illow root system. The 
tree i'. not ,n•U sHitf'd for pbntin~ in 
\\t'!>lern ~linnt.'sOla. 

11. Alley behind 1523 2nd St. S.W. 

' ' . ~ 

Rus.s.ian Olive (El6tt•gnus angustilol111). Russian Olive has 
long been used as a windbn.rnk tree in western Minnesota, 
but with pruning of lower limbs it can develop as a handsome 
specimen for publtc or private grounds It is not suited lo 
narrow boulevard strips because of its irregular shape How­
ever, Rur.sian Olive is one of the fastest growing ornamental 
trees suited to the region. and its graceful gray-green foliage 
1s at1ractive throughout 111e growing season It matures to a 
height of about 25 leel, tall enough for shacJing a one-story 
house. Russian Olive is tolerant of dry and alkaline sites and 
is winter hardy Ver1ic1ll1um will can lr.rll Russian Olives when 
tree~ are infected. Watering, mulching and fertilizing trees 
planted for landscape use reduces loss from this disease. 

12. 

13. 

1517 3rd St. S.W. 

Showy Mountainash (Sorbus dieo~a). Showy Mountainash is 
native to the North Shore of lake Superior. The trer r~ch~ 
medium height-25 to 35 feet-often growing with multiple 
sterns. Large clusters of white flowers appear in spri09, followed 
by bright red lruit-th~ tree's mO';t striking foature. Fruit c:ol01s 
in August and usually persists into the winter until eaten by 
li11<.h. Mountain<nh succeeds best on cool, moist, slightly acid 
sites. Trunk5 must be protected from sumcald. Fire blight, a 
bacterial disease affecting apples and crabapples as well, is the 
most serious pest of mountainash. Because of the danger of 
sJXead infection, mountainam and flowering cr;ibapples should 

not be planted i;;large num~;~-~r without an intermix lure of 
non-suscep1ible species. For further information about fire 
blight and its control, ~e Plant Pathology Fact Sheet No. 17, 
Fire.~. 

2l6 Nixon 

~11rn :iy or Hed Pine ( Pin11s n:.t111-

rn11). l.'i-1.5 fot't.• is native a1Hl grn"' 
l·omni..mh in r.ortb~rn :-Olrnnt'!>Ota Jt is 

15. 

_________________ -3~·i~ldJ-'-k;1ll.\.~n_in_th_e lak('__S_taJn.~:i~'·----------­
16. 

221 MadiBL~'l 

\\.nite Sprui e ( Picea glal'C'l) 12-
15 feet.• This 1 r~. n:ilive to northern 
f\tinncsota, gww~ rapidly to fonn a 
foirly comp;i.ct, :<>pire-shaped tree 50 
or more fef't ta l. Its needles are not 
as long or as sha q >ly pointed as those 
0 ( Colorado spruc.e. The color varies 
from green to blui·;h green. The cones 
are ahout 2 incht-S long. 

The white :spruce is used for wind­
brc-.k nnd shelterbelt plantings and 
for specimen and background plant­
ings throughout Minnesota except on 
the dry high lime soils of the western 
area. I~ is not a popular speci«S for 
Christmas tree purposes becRuse of 
its poor m~edle retention, but it con­
tinues to be planted and cultured for 
this purpose. The tree does best in 
rich, moist soil. 

Black Hills Spruce ( Pic"1 glauca. 
denstUil), 10-12 ft.~t: is a geograph· 
ical v&riety of white spruce. It diff en 
from the spedes in that it has a more 
compact habit and slowt!r growth. 
Like the spedes, the color ranges from 
green to bluish green. Blade Hills 
spruce is a good lawn specimen in 
spaces large enough for ,it. Since it 
is mflre drought resistant than the na­
tive fonn, it is espe-cially useful in 
windbreaks nod shelterbelB. 
1403 3rd _st • ..s.w. 

Colorado Spruce (Picea prmgens), 
12-15 ieet. • This popular .e,·ergreen 
is grown through0ut ~Hnnesota ·.be-· 
camt> of its stril\ing ap~arance. lt.l1as 
a nearly perfect -pyramidal '<Outline, 
with horizontally spreading branchel' 
that ~row iri dose whorls.This growth 
ha hit produces a lay~red .appearnnet. 

Colorado ~Jlm<:e "'·nri~s from ~etio 
to bluish green in -set>dling lots. Bluish 
forms are usually ·sold :as Colome.Jo 
hlue spmce, while gtt~n fonm nre 
wld n:s Colorado spm«. ihe nttdlcs 
are stiff and sharp, coming out .at 
ri~ht angles to the stem. The ye.ar--0ld 
twigs nre a bright brown and •.the 
coni:~ are 3-5 inches long. 

Colorado spruce is better adapted 
to western parts of ~Jinnesota than 
other sprnces. It is favored by the 
ht·:n ier, ri<.:her soils of those regions 
and can tolerate a higher pH thnn 
m:iny other specit>S. Howe,•er, it i.s 

1210 2nd St~ S.W. ;\or w .1~ pint>. 111 1!>53 the r..lmnt:so!:i 
lr~i~la1t11..- rcl.o~nizt'f.I it ns the ;<;l.11 <' 

lrl'c. It pows r0&pillly wtwn young a11d 
;.ilf.Hlls <.:un~iderahle ~iu· wht•n ma· 
lllrt· 

1111s pinr c-nn hr chsl111~111 ... hffi from 
ullu·r two-nl:'t'1llt! pines l1y the- iOftnM> 
uf ils -4-G inch Ion~ nt't:t:llc-s. Thr. hark 
h rt.:<.hJi,li, oud olth:r hwndii:.-s anc.l 
the tnm\.: ha\C~ hro.1d. Bnt ~ci;iles. 

Gtelttl Ash {Fraxinu_:s pennsy/11anic11) •nd Its cu1t;ur1, Manttali 
Seedl•u and Summtt Ash. Green Ash i~ the most widelv pl.int 
~hade and street tree replacement in Minnesota at prewnt, but 
should nor be used to the exclusion of other species in a neigh 
b<Khood or community. Green Ash hu • strong centr•I trunk 

B.-i.:;111\1· of ih rapid growlh .1ntl 
l.u:~t· ~i/<', tt«l p11w j, nnt 1\1·-.iinhlt> 
lor l.111d~«apt" purpo~(") on small 
~11111mh. llow.-\c•r. it is 11sdul for 
Llrg1· ~< ;1lr snern>, winclhrf'ak. shf"l­
li:'rlwlt. anJ Cliri,lma' trr.- p11rpoq·, 
II ;il"L- i) v01l11al1l.- for p.1rk and ro;11]­
,;df"j1L111linl!,.>. 111 w~tnn 11:~i1111' of 
,;,<;-.., '"'"" w1nr.-r i11j11ry m;1y dt-forrn 
t!><' (II'" Pr i ill I! 

an_d a sturdy op~site branching habit, Thes.e trees are not 
suitable for pruning to an arching "'-pe; attempts to shape 
boulevard ash trees to resi?mble elms results in weak 11nd brokt• 
hm~. 

Green Ash transplant easily and ilre tolt-r.nt of poor. droughty 
w1h, although they are more vigorous on better site1. Their 
rather open.shade allowi good lawn growth beneath. Ash plant 
bugs or aphids can cause distorted and discotored foliage, but 
do not senously damage trees. Sometimes developtng male 
flowers are attacked by miles and the resulting flower galh 
harden and turn black in the falt These trees ilre se161>m dam· 
agl'd by the galls, altho~h grieen foliage can be reduced. 
Young ash trees may be sprayed to protect against all of these 
pe11s if noticeable inlcstatio11s occur. 



17. 615 2nd St. S.W. 

Silver Maple (Acer saccharinum). Silver Maple is an ex­
trcrnely large tree that grows throughout Minnesota except 
on dry or alkaline sites. It transplants easily and con be 
moved bare-root at sirns 11p to 2 inches in diameter. Leaves 
are light green in summer, silvery beneath, and light yellow 
in fall. Silver maµle is a wide-spreading shade tree, but its 
rapid growth and open shape makes it subject to wind dam­
age should storrns occur. Silver Maple is best suited to parks 
and large properties open enough to accommodate its ma­
ture height and spread of 75 to 100 feet. These trees should 
not be used for street plantings unless they can be spaced 
100 feet apart on wide boulevards or parkways without over­
han91ng power lines. 

Silver Maple develops a pale green to yellow summer color 
in alkaline soils tha1 prevent uptake of iron. This chlorot:c 
condition is common in mnny western Minnesota locations. 
Leaf galls caused by mites are also common, especially on 
young tr oe~. but they do not seriously affect trne growth. 

Pl,HJf HAHO!Nf SS /ONES 

18. 16 franklin s.w. 

R~d Mupic fAcer ru/>rum). f1ed M;~l'I(", rtt1t1v<.' to NnrthPi.151 Min· 
'.ll .. ,1Jt.1. h!uon1sw1th co11:;p1t:lJOt1s rt'd fluwr·r• 1·1·1 ""II\' sp. . ~ ··1 '. .., <;v rllHJ(lli(1 
t-.;1. u1 ~. t ··d'. yellow, or or .:mue !n t'Llrly full. Sumnw1 color i5 .r<'cn. 
,n dr.l.1plt. <JI ()vv:, lif'~.t {)I) r-n<)1$l, <.liqhtly acid sites ;ind bet ;use 

>I its th;n 11.11 ~ vvhc·n '/<!lllH) llltJSI hr·,. rr1-lully . I . , If. . 
:;1111•.L:ld 1., 1 ),t'V"i ·tf , , . ·' · · ·' pru !!!.It~( rorn 
Ju· .. , : .. · . ': V\11.tus. Maturi~ tn~f·~ are nwdiurn·:>i1cd, 

I ... 11.ly '.icf\111!; bO ft•vt rn lw1qh1 n11 favonbl<• silt'< Tt .. -
di! 11.;ult•. ''Jilt' p,., 1 M· , · ' . · · .J, w wc:att~~t 
. ) · ' ·, .iph. for sh<ld£1 tr ens 111 Minnesota is in f' 1. lll'fllllr'''IY·ttt•\·'11 n·t ··If In( . ". , . , ' r d r:r Id ron't 1101 tlwr11 5eut stor.k V . t 
d1·\·l'I 1). 1 I · , . artc 1es 

. ,, '' 111 '·' ll't ~Pctrnn<> of the lJnit, f St· . . I 1 :. · · · ~f, dtr•s m,1y not br~ 
hilt Y "' 1\.1, l1\f:suti1 co1H.J1t;uns. Propd~J<itioncxperiments <HI' 

'.rpw urid1:1 VvJy i11 th<' Minncsoto L1nd'.'.C<lf>f~ Arbor<~turn t~> in~ 
1:rcnse :tw ·«r1)r)i1 ()f r' ··l M· I t . · 

·' · 1 
1 cc 1dP e rom ~11nnesota collPctr.d ~elections. 

·It" . !:i .if!" 
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City treE:) tours. pla~;Oed :'."~\;1ir:!L~::·~omfuu~1~: ·< .... · .,< .. ·\ ·. .. h ... b. . • . . • ·, . :c. . . ..· ... , .. \;;<·c,.·; -A commupity•.rich in trees and· grt 
••• • · 

1 
• . . • • • ~· sp~ces has a chara~ter and personality ,. .· ... ere eg1nn~ng Tl'l,ursday 1..~~~;::~:e~~0:0~0:~.rd~~::io:,~~1 

'

. ! Wadena County Exte11Bion office· and" North courthouse lawn; n'owering·< Tr~f'.S creatE! .wealth. They have ·a 

~ 
· City planning office have org.anlzed a self- · crabapple; south courthouse ·b'ouleva. rd.;.·.' .. ".actual: dolla~-and-cents. value that ".i_ 

·. guided shade tree tour two miles long to be American Elm; 23 Emerson SE., Siberian :.}-ecogmzed by. _real estate experts, .lano 

~ 
travelled by car, foot or bicycle. elm; hackberry; 516 Jefferson S., Crimson·-' scape professionals, arborista, tree ex 

") This will give Uie partlclpants a look at ~ng Norway maple; 1017 Jefferson s.,. perts, . foresters, tree nurserymen and 

~ 
18 species of shade trees ·growing· in Ohio Buckeye; 123 Madison SW., ·paper others. The value of hoi;nea along tree­

.. Wadena Thursday to July 8.' · (whlte) birch; 1508 2nd SE., basswood· µned streets is usually, higher: than the 
Persons planning the tour should come (American Linden);· Norway maple;· ·valueofhomesalongstreetsw1thouttrees; 

>-.... · ·'?') · · . to the front entrance of the Wadena county Olmstea.d and 2nd SW., Scots Pine i alley Trees are an investment that shoulq be 

IJ . · . .. packet of information including, a map of . 3rd SW., Mountain ash; 216 Nixon, Norway _Trees conserve energy and make good 
~~~ l court house where they can pick up a behlnd 1523 2nd SW. Ru~ian Olive; 1517 protected. . _ 

· the route, information on the value of. (red) pine; 221 Madison, White spruce; wmdbreaks, especially evergreens, which, ·. cl-;-- · shade trees, and information on the trees · 1403 3rd SW. Colorado blue spruce; 1210 'irope~ly Pl8,11. ted, could help _ c4t winter -L_ · themselves. .2.nd SW., green ash; 615 2nd SW., silver fuel bills. 
_ · The 18 trees will be marked with large maple and 16 Franklin SW., red maple. Some trees, like the green ash and the •(Jf signs visible from the street and par- "With the advent of Dutch Elm Disease · hackberry, cut air poolution by absorbing 

ticipants are asked not to walk on private in Wadena more people are giving thought airborne particles .. On the same token, 
~ lawns. . · to shade trees and the value that they have 1 some species do poorly on "high use" · 
..... .·· ~ . · - If persons desire further information for the community," according to Carl streets with much vehicle exhuast em-
~~~ ·:.they should.contact either CarlEastl'!nd at'_ Eastlund, ci~y summer tree inspector.·_ missio·n· an~ ,wint~rtime salt runoff. 

~ 
, ~l-2684 er Eugene Brome~henkel at ~31- The followmg tells why: ,. · Evergreens, for example, have tiny needly 

• , , 2.332. If interest warrants, a guided tour Trees perform· useful furictiollB in the~\Vor~s,.;.': -:~hich easily tecome clogged, 12
11
. j}, . · with presentation will be co. nducted later co~munity: '!hey provi.de e~viro~ental, causing. the·:.~ree to die~ Careful se~ection 

. /5 . . _in the summer. . . · · · . . social, architectural, engtneenng and of· trees , smted. ·for Wadena soll- · and 
M · . . ; . . Following is the list of adch:_esses and ·climatic benefits.. .. weather is a must.if the tree replacement 

· /, · . tree species:·. · .: • T~ees are a cominant landscape feature · and ~-e~, ~ee plantings are to succeed . 
. /// . --~'· .. --·-· , --- . '" ·'l..._;c';'-. 

f 
/ 

','· 









TREE SIGN REQUEST FORM 

Signs may be reserved for up to two weeks from: Visual Aids, 442 Coffey Hall, University of Minnesota, 1420 Eckles Ave., St. Paul, 
MN 55108. (612) 373-1252 

Persons requesting signs are responsible for picking them up and returning them. 

Name 

(State) (Zip) 

I would like to borrow the signs checked below, I will pick them up on ------------,-----------·----

and return them on 

(Please indicate the number of copies of each sign needed in the space at the left of each sign. Number in parentheses indicates total 

signs available.) 

American Elm (3) 

__ American Maple (3) 

__ Arborvitae (2) 

~_Aspen (2) 

Basswood (3) 

Black Locust (2) 

Black Walnut (3) 

Blue Colorado Spruce (3) 

Boxelder (3) 

Bur Oak (3) 

Catalpa (3) 

Corkscrew Willow (2) 

Cottonwood (3) 

Crabapple (3) 

__ Crimson King Norway Maple (2) 

__ Cutleaf Weeping Birch (2) 

Douglasfir (2) 

Eastern Red Cedar (3) 

Green Ash (3) 

Hackberry (3) 

Honeylocust (3) 

Ironwood (2) 

__ Jack Pine (2) 

__ Japanese Tree Lilac (2) 

__ Japanese Yew (2) 

Kentucky Co-ffeetree (2) 

Larch (2) 

Littleleaf Linden (2) 

Mountain Ash (3) 

Mulberry (2) 

Norway Maple (3) 

Norway Spruce (3) 

__ Ohio Buckeye (3) 

__ Scotch Pine (3;) 

Siberian Elm (3) 

Silver Maple (3) 

__ Sugar Maple (3) 

__ Sycamore (2) 

___ Weeping Willow (3) 

__ White Oak (2) 

__ White Pine (2) 

__ White Poplar (2) 

__ White Spruce (2) 

-----2 ft.------

Paper Birch ·(3) 

Pin Oak (2) 

Red Maple (2) 

Red Oak (2) 

Red Pine (2) 

1 
, ft. Jack Pine i .. 
l~~ 

River Birch (2) 

Russian Olive (3) 

Shubert Chokeberry (3) 

Schwedler Norway Maple (2) 

30" 
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Slide No. Script 

1 "Elm Tree Injection" 
Title slide (Project 

slide 1/1 on 
scre'en and start 
tape) 

2 · Dutch elm disease is a problem that affects 
Diagram of fungus 
in tree 

3 
Old injection 
apparatus 

all s.pecies of elm trees. It is caused by a 

fungus that lives and multiplies in the tree 

vessels. The presence of the .fungus triggers 

chemical reactions in the tr~e that' plug up 

the vessels and block the water movement. 
(' 

Thus, the tree wilts and ultimately dies. 

Since ~he mid-1930s, many chemical treatments 

to control Dutch elm disease have been tested. 

Of these, injecting chemicals into the vascular 

system of the trec-~right w~crc the fungus 

lives---secms to be the·most effective. 

The information given in this slide net 'is for cd .. ucntionnl purposes only. 
Rcfcrcnc~~ to commcrci.:1~ products or trndc names is. m~1<lc with the "unckrntanJJn1~ 
that. no clJscr1mi1wtio1)' Js intended ~md no cndo:rsl~rnent by the Minnesota Agricultural 

· .Rxtcnulon Scrvlcc is implied. 

"· 
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Chemical injection has been aided by the 

development of "systemic fungicides." These 

are chemicals that can move within the tree 

and thus provide protection to portions of the 

tr~e far from the injection sites. 

Currently approved treatments with systemic 

fungicides rarely cure a tree of Dutch elm 
. . 

disease. Therefore, injection serves .Primari.ly 

_as a preventative measure on healthy, highly 

valued elms. 

Injecting diseased trees is generally recommended 

only when there is less than 5 percent crown 

wilt .. 

Injection will not cure trees. with massive wilt 

or those infected through root grafts. In these 

cases, the fungus.is usually well established 
( 

in the main trunk and the fungicide can't get 

to all of the vessels the fungus occupies. 

Trees with-a diameter of 5 inche; or less 

should not be injected because there will be 

too much mechanical ~amage. 

Elm tre~s may be injected at any time during 

the growing season. However, the best time 

is soon after·thc leaves reach full sizc--usually 

more ••• 
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the second or third week in June. Injecting 

before the tree is fully leafed out will not be 

effective because the tree is not able to ade-

quately take up and transport the chemical to 

the uppermost branches. 

The goal of tree injection is to distribute 

the chemical completely and unifonnly through-

out all branches and the twigs of the crown. 

Therefore, placement of the injection tees on 

the tree is crucial. 

The best place for the tees is at the root 

flares at points below the ground line. This 

results l.n uniform uptake and even distribution 

of the chemical solution. 

Injection at any level above ground will cause 

the chemical to be distributed unevenly. 

Most equipment for injection can be purchased 

at garden stores. 
t 

The following items are 

essential:-

First, a corrosion-proof injection tank with 

a large volume Gap~city. These tanks come 

in a wide variety of sizes . 

.. 
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Scd.pt. 

Second, a pressure system that will provide a 

constant 5 to 12 pounds of pressure per square 

inch throughout the injection cycle. 

Third, two different kinds of tees; connecting 

tees· and injection tt;es. Any type of 'injection 
' 

.tees are satis£actory as long as they meet the 

.following requirements: 

the tees should fit into.holes between 3/16 

and 5/16 of an inch in diameter, 

they should not leak, 

they should not penetrate into the sapwood 

far enough to block the outermost growth rings, 

and they should not injure the tree 

unnecessarily. 

Don't use lag bolts, or other metal screw-in 

tees, nor those that need to be secured with 

staples or nails because they cause excessive 

damage to the tree. The ones shown here are 
I 

poor because they are larger than 5/16 of an 

inch in diameter~ 

The fourth item you will need is connecting 

tubing. Use a high quality polyvinyl tubing; 

one that fits tightly on the injection tees. 
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Fifth, you will need an electric hand drill with 

a sharp, high quality wood boring bit. The 

drill bit should be between 3/16 and 5/16 of 

an inch in diameter. Cleveland High Helix wood 

.boring bits (left) and Greenley #177 spur bits . \ 

(right) are suggested bccause'they cut clean 

holes. This f acii'itates uptake of the chemical 

and minimizes injury to the tree. 

The most promising commercially labeled systemic 

~ungicide is Arbotect 20-S. It is «Vailable from 

local garden stores and agricultural chemical 

retailers. 

•. 

Before you can assemble the necessary equipment, 

you'll need to figu~e out the amount of chemical 

required and the number of injection tees needed. 

Both are calculated on the basis of the trunk 

dia~eter at breast height measured in.inches--DBH. 

This is.approximately 4~ feet above the ground 

on the tree you plan to inject. 

Measure the ·circumf ercnce of the tree 'trunk at 

breast height and divide that number by 3.14 

(pi). For example, if our tree has a circumference 

of 94.3 inches, that number when divided by 

3.14 will yield n DBH of 30 inches. 



.. 

Slide No. 

24 
Chart on label 

25 
Calculation for chemical 

l 

·30" DBH x 4/5 
=-· 24 o.z. Arbotec t 20-S 

26 
Calculation of nu..~ber 
of injection tees 

27 
Connecting tees 

28 
Diagrnm showing hose 
calcul.:itions 

-6-

Script 

· The Arbotcc~ 20-S label lists several dosages 

which hnve been approved by the Environm~ntal 

Protection Agency and thus are legal to use4 

Research has shown that even higher dosages 

protect a tree more effectively. However, 

because these higher dosages are not currently 

legal, the best treatment available is the 

highest approved label dose--4 ounces of the 

chemical per 5 inches DBH. 

On this basis, to determine the total amount of 

Arbotect you will need,.~ultiply the DBH you 

just found by 4/5. In our example we will 

multiply 30 inches DBH by 4/5 and come up with 

24 ounces of Arbotect needed. 

·To achieve complet~ and even distribution of 

the chemical. throughout the tree,.you will need 

at least 1~ to 2 injection sites, and thus 

tees, per inch of DBH. For example, our tree 
I 

has a DBH of 30 inches, therefore, we wilf need 

at least 45 and pr~ferably 60 injection tees. 

In addition, you will need three connecting 

tees. 

Once you h.:ive figured out the number of injection 

tees, "you can better estimate the length of 

~onncctinri tuhlhg required. You will need about 

more ••. 
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· 12 inches of tubb1g between the injection tees, 

and 6 to 8 feet plus 10 feet to hook the injection 

tees to the supply tank. 

With these and the other items assemb~ed, you 

can begin setting up the equipment for injection. 

You must put together the injection harness 

first. Cut part of the polyvinyl tubing into 

enough 12-inch lengths so that you can connect 

all of the injection tees together. 

Cut the remaining tubin~ into the. following 

sizes and lay aside £or later: 

two piece~ each 3 to 4 feet long, 

one piece 10' feet long, "'· 

and two pieces each 12 inches long. 

Next, t9 properly prepare the ·tree for root 

flare injection, excavate the sod and soil 

from the base of the tree, taking care not to 

injure the parts of the tree below ground. The 

excavated area should extend 2 to 3 feet away 

from the base"of the tree and be from 8 to 18 

inches deep. 

You can now prepare the chemical solution. To 

find out the amount of water needed using label 

recoriunendntiorl.s, multiply the amount of ArbotC'ct 

more ••• 
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you found previously by 40. We found we 

needed 24 ounces of Arbotect, therefore we 

will need 960 ounces of water. 

To mix the solution, first pour the chemical 

into the injection tank ..• 

and then add the required volume of water. By 

mixing the solution in this order, you eliminate 

the chances that the chemical will settle out 

9-nd make the solution ineffective. 

Most local water supplies from rivers or lakes 

are satisfactory for mixing with Arbotect 20-S •' 

However, you should avoid well water because it 

may be hard and will cause the main ingredient 

to settle out. 

To check your water source for hardness, add 1 

teaspoon of the Arbotect to 4 fluid ounces of the 

water to be tested and stir , Observe the 

solution for 2 to 3 hours for cloudiness'or 

settling. If either occurs, the
1
water is 

unsuitable and should not be used. In such 

cases, distilled or deionized water is suggested. 

The best procedure for inserting the injection 

tees is to have one person drill the holes and 

another foll~w closely behind and tap the tees 

more ••• 
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in place. . In thJs way, the f10lcs do not 

. dry out. When the holes are dry, the rate of 

chemical uptake is reduced and the time required 

to inject a tree will increase. 

Drill injection holes perpendicular to the 

root flare surface and not deeper than 1 inch· 

into the sapwood. 

· Injection tees should be spaced from 4 to 8 

inche8 apart around the tree. They will be 

furthest apart o~ widespreading buttress roots 

and closest together where there is no flare. 

When you have inserted all the injection tees 

into the tree, you are ready .to connect them to 

the injeGtion tank with the extra pieces .of tubing 

cut previously. · 

Hook one end of the 10-foot length to the injection 

tank and attach one of the connecting tees to 

the other end. 

Attach the 3-foot lengths of supply tube to this 

first connecting t~e and then place one of the 

remaining two conncc·ting tees on the ends of 

each of these second pieces of tubing. 
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Finally, add one of the 12-inch piece;; of tubing 

to each of the two end connecting tees. 

You can now attach this supply hos·e to the injection 

harness around the tree by pulling out a piece 

of hose from one teE\ and hooking in a.connecting 

" tee. 

The supply hose should be connected to the 

harness on opposite sides of the tree. 

By setting up the apparatus in this way, you 

eliminate differences in pressure and unequal 

distribution of the chemical between injection 

tees on the harness. 

To evacuate air from the system, pull out two· 

injection tees on opposite sides of the tree 

.and perpendicular to the two connecting tees 

you just hooked in and turn on the supply. 

Wait until the solution comes out from these 

I 

injection tees. When most of the air has been , 

evacuated and the solution comes out from both 

directions, •.• 

tap these last two injection tees back into 

the tree. Injection is now underway. 

.1 • •. 
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When the tree hns absorbed all of the solution 

or it.has been several hours since the tree 

stopped taking up any chemical, remove the 

injection tees. Allow the holes to air dry 

for .at least 30 minutes before you fill in the ' . 
'" excavation. Wound dressings are not necessary 

and you should never use wooden dowels to plug 

the holes. 

If you treated a diseased tree, you must do 

"radical pruning of the infected portion to the 

• .main stem inunediately f?.llowing injection. If 

you can't prune to the m~in s~em, prune to 

10 feet below the end·of the internal symptom-- •. 

the brown streaks • 

Should you decide to inject your tree again later 

on, drill holes 2 to 3 inches above or below 

and to the side of the holes you made previously. 
( 

When you have completed injection, if there is 

any of the chemical left and you don't plan to 

inject anot~er tree, dispos~·Of the e~tra solution 

according to l~bel instructions. If you do plan 

to inject again, the solution may be stored 

indefinitely as long as it is not exposed to 

freezing temperatures. Rinse all equipment 

before storing. 
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54 Systemic fungicides, when properly applied, have 
Tree removal 

protected some healthy trees from Dutch elm 

d:lsea~e and hove hc]ped to save some infected 

ones. However, injecti.on is not a substitute 

for"sanitation--the 'early detection and prompt 
' 

·removal of diseased trees. 

55 Therefore, injection serves primarily as an 
Sunnnary ·of p.oints 

augment to a good sanitation program and you 

_should consider it only: 

as a preventative treatment for healthy elms, 

as a th~rapeutic treatment ~n trees with 5 

percent or less. crown wilt,· 

and for select, highly valued trees. 

,. 
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Agricultural Extension Service 
University of Minnesota Extension Folder 504-1980 

ow to Inject Elms With Systemic Fungicides 
By Asimina Gkinis, Mark Stennes and Linda J. Camp 

(To be used in conjunction with Extension slide 
set #333 "Elm Tree Injection" available from: 
Visual Aids, Agricultural Extension Service, 
1 Coffey Hall, 1420 Eckles Ave., University of 
Minnesota, St. Paul, MN 55108) 

Dutch elm disease is a problem that affects all 
species of elm trees (figure 1). It is caused by a fungus 
that lives and multiplies in the tree vessels. The pres­
ence of the fungus triggers chemical reactions in the 
tree that plug up the vessels and block the water move­
ment. Thus, the tree wilts and ultimately dies. 

Since the mid 1930s many chemical treatments to 
control Dutch elm disease have been tested. Of these, 
injecting chemicals into the vascular system of the 
tree-right where the fungus lives-seems to be the 
most effective. Chemical injection has been aided by 
the development of "systemic fungicides." These are 
chemicals that can move within the tree and thus pro­
vide protection to portions of the tree far from the 
injection sites. Injection with systemic fungicides 

Figure 1. Dutch elm disease fungus in vessels of a tree 

rarely cures a tree of Dutch elm disease, though, and 
can fail to protect even healthy trees. In addition, 
such injection causes physical damage to the tree that 
may bring on other kinds of disease problems. There­
fore, it is important to analyze your own situation 
carefully before you get involved with injection. 

SELECTING A TREE TO INJECT 

In general, you should consider injecting only 
those elms that are particularly valuable to you. 
Because injection is most effective as a preventive 
measure, the best candidates are healthy trees. Treat­
ing trees that have Dutch elm disease is less successful 
and generally is recommended only when there is no 
more than 5 percent crown wilt (1 or 2 small branches) 
and then only if symptoms appear after mid-July. In­
jection will not cure trees with massive wilt because 
the disease is usually well established in the main trunk 
and this interferes with fungicide movement. Like­
wise, injection cannot help trees infected through root 
grafts because the fungicide has a limited ability to 
move downward. 

Dutch Elm Disease Fungus 



WHEN TO INJECT 

Elms may be injected at any time during the 
growing season (June-September), however, the best 
time is soon after the leaves reach full size. In Minne­
sota, this is usually not until the second or third week 
in June. Injecting before the tree is fully leafed out 
will not be effective because the tree is not able to ad­
equately take up and transport the chemical to the 
uppermost branches. For the same reason, you should 
not inject trees late in the summer or those that have 
been defolia,ted by cankerworms or other causes. In 
the case of defoliated trees, it is best to wait until the 
second flush of leaves has appeared before you inject. 

EQUIPMENT AND CHEMICAL 

You will need the following items for injection. 
Most can be purchased at garden stores. 
A corrosion-proof injection tank with a large volume 
capacity-preferably one that will hold 30 or more 
gallons of solution. These tanks come in a wide variety 
of sizes. 
A pressure system that will provide a constant 5 to 12 
pounds of pressure per square inch throughout the in­
jection cycle. 
Connecting tees and injection tees (figure 2). Any 
type of injection tees are satisfactory as long as they 
meet the following requirements: 
-the tees should fit into holes between 3/16 and 5/16 

of an inch in diameter. 
-they should not leak. 
-they should not penetrate into the sapwood far 

enough to block the outermost growth rings. 
-and, they should not injure the tree excessively. 

The number of injection tees needed is calculated 
on the basis of the tnmk diameter at breast height 
measured in inches (DBH). This is approximately 41h 
feet above the ground on the tree you plan to inject. 
To find the DBH, measure the circumference of the 
tree trunk at breast height and divide that number by 

Figure 2. Connecting tees (left) and injection tees (right) 

3.14 (pi). Example: tree circumference of 94.3 inches 
-7- 3.14 inches= 30 inches DBH (figure 3). For best 
results, you should have 11h to 2 sites, and thus tees, 
for each inch of DBH. Therefore, a tree with a DBH 
of 30 inches would require at least 45 and preferably 
60 injection tees. 

30" x 1 % tees/inch DBH = 45 tees 

30" x 2 tees/inch DBH = 60 tees 

High quality polyvinyl tubing. You will need about 
12 inches of tubing between each two injection tees 
and another 16 to 18 feet to hook the injection tees 
to the supply tank. Cut this tubing into the following 
sizes before you begin: 
-enough 12-inch pieces to hook all of the injection 

tees together. 
-2 pieces each 3 to 4 feet long. 
-one piece 10 feet long. 
-and, 2 additional 12-inch pieces. 
An electric hand drill with a sharp, high quality wood 
boring bit. The drill bit should be between 3/16 and 
5/16 of an inch in diameter. Cleveland High Helix 
wood boring bits and Greenley #177 spur bits are sug­
gested because they cut clean holes. This facilitates up­
take of the chemical and minimizes injury to the tree. 
A chemical solution. The most promising commercial­
ly labeled systemic fungicide is Arbotect 20-S. *The 
Arbotect label lists several dosages which have been 
approved by the Environmental Protection Agency 

*Arbotect has recently been available in two formula­
tions-Arbotect Sand Arbotect 20-S. Both contain 
exactly the same active ingredient, with the Arbotect 
20-S being 20 times stronger than the Arbotect S. In 
the long run, it is cheaper to use the stronger formula­
tion, particularly if you are injecting more tha.n one 
tree. 



and thus are legal to use. Research has shown that even 
higher dosages protect a tree more effectively. How­
ever, because these higher dosages are not currently 
legal, the best treatment available is the highest ap­
proved label dose-four ounces of the Arbotect per 
five inches of DBH. 

To determine the total amount of Arbotect you 
will need, multiply the DBH of your tree by 4/5 
( 4 ounces per 5 inches DBH). For example, a tree 
with a DBH of 30 inches would require 24 ounces of 
Arbotect 20-S. 

30" DBH x 4/5 = 24 oz. Arbotect 20-S 

INJECTION STEPS 

With these items assembled, you can begin setting 
up the equipment for injection. 

1. Assemble the injection harness. 
You must put together the injection harness first. 

Using the 12-inch lengths of polyvinyl tubing you cut 
earlier, connect all of the injection tees together 
(figure 4). 

Figure 4. Injection harness assembled 

2. Prepare root flares of tree. 
The goal of tree injection is to distribute the 

chemical completely and uniformly throughout all 
branches and the twigs of the crown. Therefore, place­
ment of the injection tees on the tree is crucial. Uni­
versity of Minnesota research has shown that the best 
place for the tees is at the root flares at points below 
the ground line (figure 5a). This results in a uniform 
uptake and good distribution of the chemical solution. 
Injection at any level above ground will cause the 
chemical to be distributed unevenly (figure 5b ). 

Figure 5a. Correct placement of injection tees on root flares 

Figure 5b. Injection tees incorrectly placed on tree trunk 
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To properly prepare the tree for root flare injec­
tion, first excavate the sod and soil from the base of 
the tree, taking care not to injure the parts of the tree 
below ground. The excavated area should extend 2 to 
3 feet away from the base of the tree and be from 8 
to 18 inches deep. 

3. Prepare chemical solution. 
To find out the amount of water needed, using 

label recommendations, multiply the amount of Arbo­
tect 20-S you found previously by 40. For example, 

24 oz. Arbotect 20-S x 40 = 960 oz. water or 
7% gallons water 

To mix the solution, first pour the chemical into the 
injection tank and then add the required volume of 



water. By mixing the solution in this order, you elimi­
nate the chances that the chemical will settle out and 
make the solution ineffective. 

Most local water supplies from rivers or lakes are 
satisfactory for mixing with Arbotect 20-S. However, 
you should avoid well water because it may be hard 
and will cause the main ingredient to settle out.* You 
can check your water source for hardness ahead of 
time by adding one teaspoon of the Arbotect to 
4 fluid ounces of the water to be tested and stir. Ob­
serve the solution for 2 to 3 hours for cloudiness or 
settling. If either occurs, the water is unsuitable and 
should not be used. In such cases, distilled or deion­
ized water is suggested. 

4. Insert injection tees into tree. 
The best procedure for inserting the injection tees 

is to have one person drill the holes and another fol­
low closely behind and tap the tees in place. In this 
way the holes do not dry out. (Dry holes reduce the 
rate of chemical uptake and thus increase the time 
needed to inject a tree.) 

Drill injection holes perpendicular to the root 
flare surface and not deeper than 1 inch into the sap­
wood (figure 6). The holes should be spaced from 4 
to 8 inches apart around the tree. They will be furthest 
apart on the widespreading buttress roots and closest 
together where there is no flare. If you cannot exca­
vate the root flares as suggested because of obstacles 
such as sidewalks, then place the injection tees as low 
on the trunk as possible and closer together than you 
normally would (i.e. 2 to 4 inches apart rather than 4 
to 8 inches). 

Figure 6. Injection holes drilled perpendicular to root flare surface 

*Even hard water that has passed through a water 
softener is not suitable because it will still cause the 
chemical to settle out. 

5. Hook injection tank to harness around tree. 
When you have inserted all the injection tees into 

the tree you are ready to connect them to the injection 
tank with the extra pieces of tubing you cut previous­
ly. First hook one end of the 10-foot length to the 
injection tank and attach one of the connecting tees 
to the other end (figure 7). Then attach the 3-foot 
lengths of supply tube to this first connecting tee and 
place one of the remaining two connecting tees on the 
ends of each of these second pieces of tubing (figure 
8). Finally, add one of the 12-inch pieces of tubing to 
each of these two end connecting tees. 

Figure 7. 10-foot length of tubing connected to supply tank 

10' supply hose 

tank 

Figure 8. 3-foot lengths of tubing hooked in 

10' supply tube 

tank 

You can now attach this supply hose to the injec­
tion harness around the tree by pulling out a piece of 
hose from two tees at opposite sides of the tree and 
hooking in the connecting tees (figure 9). By setting 
up the apparatus in this way, you eliminate differ­
ences in pressure and unequal distribution of the 
chemical between injection tees on the harness 
(figure 10). 



Figure 9. Supply tubing connected to injection harness 

connecting tee 

Figure 10. Injection equipment fully assembled 

supply tube 

tank 

6. Evacuate air from the system. 
Pull out two injection tees on opposite sides of 

the tree and perpendicular to the two connecting tees 
you just hooked in and tum on the supply (figure 11). 

Figure 11. Tees pulled out to evacuate air from system 

Wait until the solution comes out from these injection 
tees. When most of the air has been evacuated and the 
solution comes out from both directions, tap these 
last two injection tees back into the tree. Injection is 
now underway. 

7. Remove injection heads. 
When the tree has absorbed all of the solution or 

it has been several hours since the tree stopped taking 
up any chemical, remove the injection tees. (Don't 
leave the injection harness on the tree for more than 
48 hours.) Allow the holes to air dry for at least 30 
minutes before you fill in the excavation. Wound 
dressings are not necessary and you should never use 
wooden dowels to plug the holes. 

8. Prune infected branches. 
If you treated a diseased tree, you must prune off 

the infected portion to the main stem immediately 
following injection. If you can't prune to the main 
stem, prune to 10 feet below the end of the internal 
Dutch elm disease symptoms on the branch (brown 
streaks on the wood under the bark) (figure 12). 

Figure 12. Pruning diagram for diseased trees 

acceptable 

Pruning 

9. Clean equipment and take care of extra solution. 
When you have completed injection, if there is 

any of the chemical left and you don't plan to inject 
another tree, dispose of the extra solution according 
to label instructions. If you do plan to inject again, 
the solution may be stored indefinitely, as long as it is 
not exposed to freezing temperatures. Rinse all equip­
ment before storing. 

10. Injecting again. 
Because injecting with the highest therapeutic 

label dose of Arbotect 20-8 usually protects a tree for 
a year or less (and this is not complete protection), 
trees generally should be injected every year. It may 
even be necessary to treat a tree more than once 
during a single season if a tree becomes infected after 
being injected. Should you decide to inject your tree 
again, drill the holes 2 to 3 inches above or below and 
to the side of the holes you made previously. 
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SOME FINAL NOTES 

-There is another registered chemical on the market 
for injection against Dutch elm disease-Lignasan. 
However, it is not very effective against the dis­
ease at label doses because, once injected, it moves 
into the leaves and drops to the ground with them 
in the fall. 

-Arbotect 20-S costs approximately $156.60 per gal­
lon and Lignasan about $10.95 per gallon. The 
two main distributors of these chemicals in Min­
nesota are the Castle Chemical Company (12505 
Xenwood Ave. South, Savage MN 55378) and 
Turf Supply Company (2970 Dodd Rd., St. Paul 
MN 55121). 

-Another Dutch elm disease treatment which has 
been publicized recently is a bacterial antibiotic. 
Research on the antibiotic is still in its preliminary 
stages and a substantial amount of work is needed 
before the effectiveness of the antibiotic can be 
demonstrated. 

-Injection equipment currently on the market is very 
frequently sold in sets (i.e. tank, tubing, tees etc. 
together). However, these sets often don't include 
enough tees to properly inject anything but a 
small tree. In addition, the tees that are included 
may be the wrong type. Consequently, it is usually 
best to buy injection equipment as individual items 
so you will pay for only what you really need. 

-If you don't want to inject your tree yourself, there 
are professionals available who will do it for you. 
Shop for this service carefully, though. Make sure 
you select someone who understands the disease 
and how the injection chemical works in a tree. 
And, try to be present when your tree is injected 
so you can see that the proper amount of chemical 
is injected in the correct way. If you want help in 
evaluating injection services in your area, contact 
your county extension office or the Department 
of Plant Pathology at the University of Minnesota. 

The information given in this publication is for educational purposes only. Reference to commercial products or trade names is made with the under­
standing that no discrimination is intended and no endorsement by the Minnesota Agricultural Extension Service is implied. 

Issued in furtherance of cooperative extension work in agriculture and home economics, acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. Roland H. Abraham, Director of Agricultural Extension Service, University of Minnesota, St. Paul, Minnesota 55108. The 
University of Minnesota, including the Agricultural Extension Service, is committed to the policy that all persons shall have equal access to its pro­
grams, facilities, and employment without regard to race, creed, color, sex; national origin, or handicap. 15 cents 





Leaf spot diseases are a very common problem on many 
kinds of deciduous trees such as elm, oak, and maple, 
throughout Minnesota. Air pollutants, chemical sprays, 
herbicides, and adverse atmospheric and soil conditions are 
all possible sources of the problem. However, more often 
serious leaf spot diseases are caused by living organ isms, 
such as insects, bacteria, viruses, and fungi. Of these, fungi 
are the most frequent cause of leaf spots, blotches, and 
blights. 

In spite of the uns·ightliness of these kinds of diseases, 
they usually do only minor damage to established, healthy 
trees. Repeated attacks by leaf spotting fungi, huwever, may 
result in a poorly formed, less vigorous tree. In addition, 
severe leaf losses due to these diseases during late May or 
early June in successive years may cause the tree to die. 

SYMPTOMS 

In general, leaf spots appear as beige to brown, purple, 
or black irregular areas, usually expanding along the veins. 
The spots may grow together until they cover more than 
half the leaf (figures 1 to 4). A very common type of 
leaf spot is the "anthracnose." Different microorganisms 
cause anthracnoses on different kinds of trees. However, 
the symptoms are quite similar and easy to identify. Anthra­
cnose spots usually have a I ight center separated from the 
healthy tissue by a darker margin (figures 1 and 2). 

When the leaf spot infection is severe, the leafstems may 
also be attacked, leading to loss of leaves. If infection occurs 
in the spring, the fungus causing the disease may invade the 
twigs, via the leafstem and kill small twigs or initiate twig 
cankers. 

Young leaves and small green twigs are the parts of a 
tree which are most susceptible to the leaf spotting fungi. 
However, mature leaves may also become infected .. Leaves 
of hardwoods lost to leaf spot diseases early in the season 
are often replaced with new leaves which are smaller and 
fewer in number. 

HOW LEAF SPOTS DEVELOP 

Leaf spot diseases caused by living organisms appear when 
there are extended periods of cool, moist weather and when 
there are infected leaves and twigs that carry the fungi from 
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the preceeding year. When cool, moist conditions prevail in 
spring, large numbers of fungal spores are produced on the 
infected twigs and leaves. These spores require high relative 
humidity or free water on healthy leaf surfaces to create new 
infections. Though there are usually infected leaves around 
from season to season, the rainy periods may not be long 
enough for the fungi to grow, multiply, and infect new leaves 
and twigs. Consequently, leaf spot diseases do not develop 
every year. When there are long periods of cool, moist weather 
in May leaf spots are most likely to occur. 

Occasionally anthracnoses may be confused with leaf 
scorch, which appears as a marginal leaf browning pro­
gressing between veins, and which lacks the dark margin 
found in the anthracnoses. Leaf scorch occurs when excessive 
water is lost from the leaves. It often appears on young leaves 
during warm, dry weather. 

CONTROLLING LEAF SPOTS 

The main way to control leaf spots is by using proper 
cultural practices. First, all infected leaves from the previous 
season must be destroyed so the microorganisms will not have 
a chance to survive and multiply. Raking and disposing of 
infected leaves on the ground and pruning infected twigs 
will accomplish this. Trees weakened by past infections 
should be fertilized to increase vigor. Watering, especially 
during drought periods, can be helpful to such trees. Since 
leaf spot fungi are encouraged by a cool, humid environment, 
thinning and pruning the crown to promote air movement 
and rapid drying of the leaves will make conditions less 
favorable for the development of leaf spots. 

Treating established trees with chemicals for leaf spots is 
usually not necessary. However, when leaf loss has been 
severe in the past several years, using protectant fungicides 
can be considered. The fungicides in the included list have 
been used to control various leaf spot diseases. And, although 
these have not been tested on all tree species, they are likely 
to reduce leaf spots and anthracnoses if applied correctly and 
at the right time. The fungicides must be applied when the 
leaves are beginning to emerge from the buds and then 2 to 3 
times at 7 to 10-day intervals unless otherwise specified. You 
cannot wait until leaf spots appear and then expect to 
control them. 



Plant and 
Disease(s) 
Ash 

Anthracnose 

Leaf spots 

Aspen 
Leaf spots 

Basswood (linden) 
Anth racnose 

Leaf spots 

Birch 
Leaf spots 

Boxelder 

Buckeye 
Leaf blotch 

Leaf spot 

Butternut 
Anthracnose 

Bacterial blight 

Bull's eye leaf spot 

Catalpa 
Leaf spots 

Cherry, flowering 
Leaf spot 

Shot hole 

LEAF SPOT DISEASES, SYMPTOMS, AND CHEMICAL CONTROL 

Symptoms 

large irregular brown spots, usually 
along the leaf edge 

spots of various size and appearance 

small, discrete, circular or lens-shaped 
spots, or brown spots with a dark-
er brown margin, or angular black 
spots 

elongated brown spots along the 
veins, but mainly near the tip of the 
leaves; a narrow black band separ­
ates the dead and the healthy 
tissues 

large brown, circular spots with 
dark margins, or small, white specks 
with wide dark margins 

the first fungus produces brown 
spots with dark brown to black 
margins, and the second produces 
smaller spots with no definite margin 

same as maple diseases 

discolored and water-soaked irregu­
lar spots, which later turn a light 
reddish-brown with a bright yellow 
margin; very similar to leaf scorch 

small, brown, circular spots, which 
can merge to blight larger leaf areas 

dark, brown or blackish, angular, 
subcuticular spots, ranging from pin­
prick size to 1 /2-inch 

small, water-soaked spots which 
turn reddish-brown 

dark, round spots with concentric 
white rings and a target-like 
appearance 

spots of various size and appearance 

reddish spots which drop out 
leaving circular holes on the leaves 

infected tissue dries up and falls out 
leaving holes of about 1 /8-inch 
diameter 

3 

Chemical 
Control 

Captan, Zi neb 

same as above 

Bordeaux mixture, Copper 
fungicides, Captafol 

Maneb, Zineb, Captafol, 
Bordeaux mixture 

same as above 

Copper fungicides 

Dodine, Zineb, Mancozeb 

same as above 

Benomyl, Dodine, Zineb, 
Mancozeb, Maneb 

Copper Oxychloride Sulfate 
(C-0-C-S), Copper Hydrox­
ide, Streptomycin plus a 
spreader-sticker; spray 
when flower buds open, at 
full bloom, and petals fall 

no fungicide has been 
tested (fertilization with 
Nitrogen is recommended 
to increase tree vigor) 

Bordeaux mixture 

Benomyl, Captan, Dodine, 
Ferbam 

Dodine 

Causal 
Organism(s) 

G!oesporium aridum 

several fungi (Mycospaerella, 
Phyllosticta, Septoria etc.) 

Marssonina popu/i and other 
fungi (Mycosphaerella, Phyl/o­
sticta, Venturia etc.) 

Gnomonia tiliae 

several fungi (Cercospora 
Phyllosticta etc.) 

G!oesporium betulatum 
Cylindrosporium betulae 

Guignardia aescu/i 

Septoria hippocastani 

Gnomonia !eptosty!a 

Xanthomonas jug/and is 

Cr/stulariella pyramida/is 

several fungi (e.g. Phyl/osticta, 
A/ternaria, Cercospora) 

Coccomyces hiema/is 

Xanthomonas pruni 



Plant and Symptoms Chemical Causal 
Disease(s) Control Organism(s) 

Cottonwood same as aspen diseases 

Crabapple 
Scab dull, smokey areas, which change to Benomyl, Dodine, Captan, Venturia inequalis 

olive-green moldy spots Polyram, Folpet, Mancozeb 

Dogwood 
Spot anthracnose circular to angular dark purple Benomyl, Zineb, Bordeaux E/sinbe corni 

areas, less than 1 /25-inch diameter, mixture, Mancozeb, Maneb, 
with light paper-thin centers that Chlorothalonil; spray at bud 
often fall out, producing "shot hole" break, when bracts fall, 

4 weeks later, and in late 
summer 

Leaf spots small, angular, numerous spots, Benomyl, Zineb, Bordeaux several fungi (Col/etotrichum, 
with sharp and haloed borders or mixture, Mancozeb Phyl/osticta, Septoria etc.) 
lacking these characteristics 

Elm 
Black leaf spot small white or yellow flecks, which Ferbam, Zineb, Fixed Gnomonia ulmea 

increase in size and turn shiny black, Copper, Bordeaux mix tu re 
raised and appear only on the upper 
leaf surface; the leaf turns yellow 

Anthracnose circular brown spots with darker same as above several fungi (G/oesporium, 
brown margins, or spots elongated Mycosphaerella, Septog/oeum 
on midribs, veins, and leaf margins etc.) 

Leaf spots spots of various size and appearance same as above several fungi (Cercospora, Cy-
lindrosporium, etc.) 

Hackberry 
Leaf spots spots of various size and appearance Copper fungicides, Ferbam, several fungi 

Zineb 

Hawthorn 
Leaf spot small, angular, reddish-brown spots Maneb, Mancozeb, Zineb, Diplocarpon macu/atum 

Beno my I 

Scab see crabapple scab same as crabapple scab Venturia inequa/is 

Honey locust 
Leaf spot very small grayish specks with no chemical control described Cercospora condensata and 

brown margins Cercospora o/ivacea 

Horsechestnut same diseases as Buckeye 

Ironwood 
Leaf spots spots of various size and appearance Copper fungicides several fungi (Cylindro-

sporium, G!oesporium, Septoria 
·etc.) 

Kentucky coffee tree 
Leaf spots spots of various size and appearance Copper fungicides, Ferbam, several fungi (Cercospora, 

Zineb Phyl/osticta, Marssonina 
etc.) 

Linden {basswood) same diseases as basswood 

Maple (red, silver, 
sugar, Norway) 
Anthracnose irregular, light brown, purplish or Fixed Copper, Bordeaux G/oesporium apocryptum 

black spots, very similar to leaf mixture, Zineb, Maneb 
scorch 

Leaf spot 
(purple eye) irregular, 1/4-inch spots, with Bordeaux mixture, Zineb Phyl/osticta minima 

brownish centers and purple-
brown margins 
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Plant and 
Disease(s) 

Tarspot 

Mountain ash 
Leaf spot 

Scab 

Mulberry 
Leaf spots 

Oak 
Anthracnose 

Leaf spots 

Plane 
Anthracnose 

Leaf spots 

Poplar 

Russian olive 
Leaf spots 

Sycamore 

Walnut 

Willow 
Gray scab 

Leaf spots 

Symptoms 

irregular, shiny black, tar-like spots, 
up to 1 /2-inch, developing on the 
upper leaf surface 

small purple spots, becoming brownish; 
small, irregular to round brown spo.ts 

see crabapple scab 

spots of various size and appearance 

irregular, light brown spots which 
merge, appeari~g as leaf blotch or 
blight 

spots of various size and appearance 

symptoms on very young leaves re­
semble frost injury, the leaves be­
coming curled and distorted; symp­
toms on fully grown leaves appear 
as light brown dead areas, frequent­
ly along the veins, which may enlarge 
to include the whole leaf; ends of 
twigs may also be killed; symptoms 
on old leaves resemble leaf scorch 

spots of various size and appearance 

same diseases as aspen 

small circular spots with a whitish­
brown center and a definite brown 
border 

same diseases as plane 

same diseases as butternut 

round, irregular, somewhat raised, 
grayish-white spots with narrow, 
dark brown margins 

spots of various size and appearance 

Chemical 
Control 

Ferbam, C-0-C-S 

no chemical control described 

same as crabapple scab 

Copper fungicides 

Maneb, Zineb, Captafol, 
Captan, Bordeaux misture, 
Dodine, Tribasic Copper 
Sulfate; spray before bud 
break, at bud break, and at 
full leaf stage 

Copper fungicides, Zineb; 
apply as above 

Maneb, Zineb, Captafol 
Benomyl, Captan, Dodine, 
Tribasic copper sulfate 

same as above 

no chemical control is 
justifiable 

Ferbam, Zineb, Copper 
fungicides 

same as above 

Causal 
Organism(s) 

Rhytisma acerinum 

Fabraea maculata and Phyllo­
sticta sorbi 

Venturia inequa/is 

several fungi (Cercospora, 
Cercosporella etc.) 

Gnomonia quercina 

several fungi (Gloesporium, 
Marssonina, Phyllosticta, 
Septoria, etc.) 

Gnomonia platani 

several fungi (Mycosphaerel/a, 
Phyl/osticta, Septoria etc.) 

several fungi (Cercospora, 
Phyl/osticta, Septoria etc.) 

Sphace/oma murrayae 

several fungi (Cercospora, 
Cy/indrosporium, Marssonina, 
Phyl/osticta, Rhytisma etc.) 
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