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Har~ess of Pyrus Taxa 

Harold Pellett and Steve McNamara 

In the spring of 1990, several varieties of ornamental pears were established in containers for cold 

hardiness studies. Cold hardiness levels were determined at various times during the winter of 1990-

91 and are being repeated during the current winter. The containers are moved into an A-frame 

structure covered with a double layer of white plastic. The structure is vented to maintain 

.. temperatures fairly close to normal outside temperatures but temperatures are also prevented from 

dropping below 15 degrees F. This enables the plants to acclimate naturally, but keeps them from 

being killed by low temperatures before we can test the tissues to determine hardiness levels at 

different dates throughout the winter season. Hardiness levels are determined by freezing samples 

of stem tissue at different temperatures by lowering the temperature at a controlled rate and then 

determining the temperature at which the samples are injured. Table I gives the lowest temperature 

tested that did not result in severe injury during the 1990-91 winter season. 

Due to lack of sufficient winter hardiness, Callery Pear has not been planted in Minnesota. 

Bradford Pear has been planted at the Arboretum without success. This data illustrates the reason for 

this. Chanticleer pear survived for several years, but did die during the winter of I 983 when severe 

early freezes occurred. That year, however, was extremely severe as many other hardier trees such 

as Norway Maple cultivars were also killed. 

Table 1. Lowest temperature tested (°F) that did not result in severe injury of stem tissue of Pyrus 
taxa. 

Taxa 

Pyrus calleryana 'Aristocrat' 
P. c. 'Autumn Blaze' 
P. c. 'Bradford' 
P. c. 'Capitol' 
P. c. 'Chanticleer' 
P. c. 'Redspire' 
P. c. 'White House' 
P. fauriei 
P. regelii 'Angel Wing' 

10/22/90 
+ 6.8 
+ 6.8 
+24.8 
+21.2 
+ 3.2 
+17.6 
+21.2 
+14.0 
+14.0 

Date Tested 
ll /14/91 
- 4.0 
- 4.0 
+ 3.2 
- 7.6 
- 7.6 
+ 3.2 
+ 3.2 
- 4.0 
-14.8 

------------

I 

01 /14/91 
-32.8 
-29.2 
-14.8 
-18.4 
-22.0 
-25.6 
-22.0 
-25.6 
-32.8 



Tree Disease Update 

D.W. French 

As reported last year, large numbers of trees continue to be lc,st due to the recent drought. Oaks 

have suffered major losses in exposed areas and where housing development has occurred. Large 

numbers of birch have died due to the drought and other species continue to be stressed. These losses 

are common throughout Minnesota. 

Oak wilt is currently a major issue and control programs are being developed to deal with this 

problem. It's my opinion that oak wilt can be reduced to an insignificant problem, however, it-will 

take a major effort which is now underway with assistance of the Department of Natural Resources, 

Department of Agriculture, and the University of Minnesota. In addition to planning, a fungicide 

is now available which will save white oaks and some valuable red oaks. A biological control, 

Certocystis piceas is also available to prevent the spread of oak wilt. 

Ash yellows is more common than originally anticipated and it is more widely distributed. 

Programs are being prepared to deal with this disease in a number of ways. 

-----------
Verticillium Wilt on Green Ash 

Cynthia L. Ash 

Greenhouse studies to confirm the pathogenicity of Verticillium dahliae on green ash (Fraxinus 

pennsylvanica) have been completed. V. dahliae isolates from green ash, velvet leaf (Abutilon 

theophrasti), and amur maple (Acer ginnala) were applied to roots of green ash, velvet leaf, and egg 

plant (Solanum melongena). Isolates from all three hosts were able to infect green ash and velvet leaf. 

Egg plant was not infected even though egg plant has been reported to be susceptible to all isolates 

of Verticillium. 

These findings suggest that strains of Verticillium dahliae found in nursery stock are capable of 

infecting maple, ash and velvet leaf. Consideration of this information in the development of nursery 

rotations is encouraged. Weed coptrol, in nursery crops rotations is important, especially where velvet 

leaf is a problem, as its control is critical in Verticillium wilt management. 

------------
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Rejuvenation of Conifer Meristems in Relation to Qonal Propagation 

Barry Goldfarb, Wesley Hackett, Carl Mohn and Glenn Fumier 

The goal of this project is to develop procedures for the rejuvenation (reversing maturation) of 

mature conifer meristems to a stage where clonal propagation is facilitated. Specific objectives are 

to: (1) develop in vitro micro-grafting techniques and in vitro culture techniques for mature meristems 

of Pinus strobus and closely related species (i.e. cembra, peuce and Koraiensis), (2) evaluate the effects of 

selected treatments on the rejuvenation of mature meristems and (3) contrast the patterns of DNA 

methylation in juvenile and mature meristems and examine their correlation with the potential for adventitious 

bud production and rooting. 

In horticulture and forestry, the cloning of selected individual trees and shrubs can be economically 

advantageous. However, the maturation state of the tissues used in propagation greatly influences response, 

and the obtaining of juvenile phase materials from mature plants is often critical to successful asexual 

propagation. This is true for inost conifers and represents the problem addressed by this project. The 

development of techniques for the rejuvenation of mature meristems of the species under investigation could 

make unique individual plants available for landscaping planting and highly productive clones available to the 

timber industry. It is highly probable that both these techniques and the information generated would be 

transferable to other coniferous species. 

Introduction 

------------
Root System Modification of Quen;us rubra L 

Daniel G. Krueger and Bert T. Swanson 

Many of the most desirable plants in the landscape are also difficult to propagate and/or 

transplant. The genus Quercus is an example. Shoot growth following transplanting is often minimal for 

at least one year and sometimes two years. Oak seedlings develop a strong taproot with few lateral roots. 

Upon transplanting, new roots develop at the point of cut surfaces on existing roots. It has long been 

hypothesized that shoot growth following transplanting is slow due to the low number sites for rapid root 

regeneration. 

Recent work (1) has shown that oak seedlings with 6 or more lateral roots (>lmm in dia.) significantly 

outperform those seedlings with five or fewer in terms of caliper growth and height growth (Fig. 1). 

Unfortunately, as many as 30-50% of oak seedlings have fewer than five roots. As early as 1954, it was 

hypothesized that clipping the emerged radicle prior to planting the acorn would increase the root numbers 
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(2); this very idea was tested and more roots did develop (3). Research was initiated in the UM TRt 

Nursery Program in 1990 to further investigate the effects of radicle clipping and the effects of K

IBA treatments. Transplanting studies were also initiated, but will not be discussed here. 

Materials and Methods 

Red oak acorns were collected (Oneida, Co. WI) and stored at I °C and 95% RH until planting. 
Upon removal from the cooler:, the acorns were placed in trays and covered with wet paper toweling. 

The trays were then placed into plastic bags at room temperature. Approximately 1 week later, the 

radicles had emerged 3-7 cm and were treated (Table 1) and planted. 

Table 1 .. Treatments applied to germinated red oak acorns to enhance root development. 

1. NC = Control (no clipping or K-IBA). 

2. C = Clipping at 3 cm with no K-IBA. 

3. NC/6000/R = No clipping with 6000 ppm K-IBA with only the radicle being treated. 

4. C/6000/R = Clipped at 3 cm with 6000 ppm K-IBA with only the radicle being treated. 

5. NC/6000/ AR= Same as #3 except that the entire acorn with its radicle were placed in the K-IBA. 

6. C/6000/ AR= Same as #4 except that the entire acorn with its radicle were placed in the K-IBA. 

7. Various concentrations of K-IBA within treatments #5 and #6. 

All K-IBA treatments were 30 seconds long. Acorns were then planted in four' locations: TR£ 

Nursery, St. Paul, MN; General Andrews Nursery, Willow River, MN; Northwoods Nursery, 

Rhinelander, WI; and Wilson State Nursery, Boscobel, WI. Three production methods were utilized: 

open seedbeds, open-grown containers and polyhouse-grown containers. Results discussed here 

include polyhouse-grown container seedlings from Rhinelander (Trts 1-6) and seedbed-grown 

seedlings from Boscobel (Trt 7). These data sets were selected due to ease of analysis and because 

they are representative of the trends in the data. The discussion is limited to taproots and lateral roots 

greater than I mm in diameter. 

Results 

Treatments 1-7 result in four basic root mophologies: one taproot with few laterals (Trt I), one 

taproot with many laterals (Trts 3 & 5), few taproots with few laterals (Trt 2), and many taproots with 

almost no laterals (Trts 3, 4, 5, 6, 7). 

Clipping alone increased the number of taproots per seedling, but decreased the number of laterals 

as compared to the control (Figs. 2-3). As a result, the total number of sites for new root regeneration 



is unchanged (Figs. 4, 6). K-IBA further increased the number of taproots above that of clipped only 

(Figs. 2, 4). The average number of taproots continued to increase until reaching about 12 at 

10,000 ppm (Fig. 2). As the number of taproots increased, the number of lateral roots decreased, but 

the tremendous increase in taproots resulted in treatment effects well over that of 6 roots as 

recommended. 

For labor reasons, dropping the entire acorn/radicle into the K-IBA has advantages over holding 

only the radicle in the solution. By dropping the whole acorn/radicle into the solution, hundreds of 

acorns can be treated at once. This distinction is made due the toxicity observed ~ith Carya ovata 

at only 1000 ppm when the whole nut was treated. Within Quercus, red oak height, caliper and 

number of flushes is unaffected by concentrations up to 10,000 ppm (Figs. 10-11). Several other oaks 

were tested at 2000 ppm with no observable negative effects. The difference in application method 

did not affect the K-IBA's ability to induce roots (Figs. 7-9). 

Within the NC/K-IBA treatments, the K-IBA itself can "clip" the radicle tip. The resulting 

seedlings look as though they had been clipped by hand. K-IBA at 6000 ppm "clipped" 50% of the 

radicles while at 10,000 ppm it burned almost 90% of the radicles (Fig. 5). As the percentage of 

radicle tips "clipped" by the K-IBA increases, the average number of taproots increase. As the K-IBA 

concentration increases, the difference in taproot number between the clipped and not-clipped 

seedlings decreases (Fig. 2) and the number on taproots becomes equal at 10,000 ppm as 90% of the 

NC/K-IBA radicles were chemically "clipped". 

There was a decrease in the number of harvested seedlings at 10,000 ppm compared to 6000 and 

8000 ppm which produced almost as many roots. It appears that 6000-8000 ppm is a near optimal 

concentration in that it increases the number of sites for new root regeneration with no negative 

effects. Clipping the radicles physically prior to K-IBA treatments will increase uniformity with 

respect to the number of taproots. Additional research is needed to determine the feasibility and 

reliability of using the K-IBA to do the clipping chemically. The effect of K-IBA on the number 

or roots developing on the seedling is very consistent especially when the radicles are clipped 

physically. Soil type, site, and production method all had effects on root numbers, height, caliper and 

dry weights. This data will be discussed in the near future along with data on the time of 

transplanting. 
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Effect of [K-IBA] on Quercus rubra 
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Figure 10. Height of Quercus rubra seedlings as affected by K-IBA 
treatment of clipped and non-clipped radicles. 
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Waste Products as Amendments in Container Media 

Beth R. Jarvis, Bert T. Swanson, and James B. Calkins 

The significant increased emphasis on the need for, and requirements of composting, plus the 

increase in compost product availability, dictate the development of constructive uses of this product. 

The nursery and landscape industry is interested in this issue due to its large generation of composting 

material plus a good potential user of the product. The objective of this study is to compare the 

growth and vigor of six plant species grown in a container medium with either municipal compost or 

shredded tire chips replacing half or all the peat in the medium. If recycled waste materials prove 

to be a cost effective substitute for peat, a market for these materials will develop. 

Materials and methods 

In June, 1991, a two-year study was initiated wherein seven species (Table l) were containerized 

in eleven different media compositions of 3 parts (50%) composted wood chips, l part (17%) coarse 

sand, and either l part (17%) peat moss plus l part (17%) waste material or 2 parts (33%) waste 

material. Treatments were designed to compare 50% or I 00% replacement of peat with the 

amendments listed in Table 2. Fertilizer incorporated per cubic yard into all of the media included: 

4 lbs. Osmocote 13-13-13, 4 lbs. Osmocote 14-14-14, and 3 lbs. Woodace PERK. The TRE medium 

is used as the control. 
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Table I. Species containerized in media containing various waste amendments. 

1. Juniperus chinensis 'Seagreen' - Seagreen Juniper 

2. Juniperus horizontalis 'Hughes'- Hughes Juniper 

• 3. Juniperus sabina 'Mini Arcade' - Mini Arcade Juniper 

4. Lamiastrum galeobdolon - Yellow Archangel 

5. Forsythia x 'Meadowlark'- Meadowlark Forsythia 

6. Spiraea x billiardii - Billiard Spirea 

1. Physocarpus opulifolius 'Darts Gold'- Dart's Gold Ninebark 

Table 2. Specific amendments used to replace 50% or 100% of the peat fraction in the TRE container 
medium. 

TI12e Source 

I. Control (33% Peat) TRE Medium 

2. Composting Concepts from Ramsey County Composted Yard Waste 

3. R. Pecar from Lakeville Composted Yard Waste 

4. Recomp from St. Cloud Composted Garbage 

5. Municipal compost from Minneapolis Composted Yard Waste 

6. Rubber tire chips Kanntech, Inc. 

The deciduous materials were planted in 2-gallon containers and the Juniperus and Lamiastrum 

were planted in I-gallon containers; Eight replications of each species were containerized and then 

arranged in a completely randomized statistical design. The study includes 616 plants. 

Medium leachate analysis were complete 48 hours after containerizing the plants in Spring, 1991 

to determine initial fertility, pH and soluble salt levels. A second leachate analysis was completed in 

August, 1991. 

All plants were evaluated on the basis of visual appearance using a 0-5 (0=dead, 5=excellent) 

rating system. Height and width measurements were taken on all plants except Lamiastrum, and these 

measurements 
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were used to calculate plant volume. Growing points were counted on the deciduous plants and the 

Lamiastrum. Length of runners, in lieu of plant height, was measured on the Lamiastrum. Forsythia, 

Lamiastrum and Physocarpus were topped 10 cm above the soil line for dry weight determination. 

Water percolation, water holding capacity, bulk density, porosity, and particle size distribution 

were determined for each media studied. To determine whether the use of compost enhances soil 

inhabiting pathogens, Hughes juniper root samples were screened for pathogens on three cultural 

media. First year growth parameters, plant quality data, soil characteristics, and pathological data 

were recorded Fall, 1991. 

Results 

Initial leachate analysis revealed high soluble salts in all media. 

The control medium (TRE medium) initial pH was 7 .0 whereas the amended media ranged from 

7 .8 to 8.4. By August, 1991 the pH is all media had stabilized in a range of 7.5 to 7 .9 which was 

highly influenced by the irrigation water which was 7.9. 

After one growing season, it appears that replacing peat, in whole or in part, with compost or 

rubber tire chips, can improve the growth of container grown shrubs and perennials. First year 

results indicate compared to control plants indicate similar or reduced plant quality in Juniperous 

sabina 'Mini Arcade' (Figure 1 ), improved plant quality in Lamiastrum (Figure 2), and varied results 

in other species (Figures 3 and 4). 

Some plants, mainly the Spirea and Forsythia, exhibited chlorosis. This yellowing of the foliage 

may have been caused by iron or other nutrient deficiencies. Composts used were low in iron and 

· the pH of the media was sufficiently alkaline to tie up available iron. 

None of the plants in the study exhibited any signs of disease. Insect feeding damage observed 

on several species did not appear to be treatment related. 

Plant growth and performance will be measured for one additional year before final treatment 

effects are concluded. 
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Figure 1. Quality of Juniperus sabina 'Mini Arcade' grown in 
container media amended with various waste products. 
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Figure 2. Quality of Lamiastrum galeobdolon grown in container 
media amended with various waste products. 
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Juniperus chinensis !LSeagreen' 
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F igure 3. Quality of Juniperus chinensis 'Seagreen' grown in 
container media amended with various waste products. 

Forsythia x !LMeadowlark' 
1991 

~ 5------------------------
a) 

a; 
u 
)( 
G) 

II 
in 

-g 3 
-@ . 

II 

"'iij 
:::::r 
0 

2 

1 

4.6 

1 2 3 5 6 7 8 9 10 11 
Treatment 

TREJTil"ENIS: 1. -CCNifW1.,{.... 2. MPLS/SCJ"/i 3. MPLS/1007.; 4. REClJl'P /SO'/.; 
5. RECO!f 1001/.; 6. Pt.l,m/501/.; 7. PEL.;AR/1001/.; 8. C-cPTS/501.; -
9. C-CPIS/lOOY.; 10. TIRE CHIPS/501.; 11. TIRE CHIPS/100"/_ 
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Gypsy Moth in Minnesota 

Jeanne A. Ciborowski 

Minnesota Department of Agriculture, Plant Industry Division 

The gypsy moth (Lymantria dispar L.) was first recovered in Minnesota from a mobile home in Duluth, 

MN in 1969. Since that time, 17 start-up populations have been eradicated in the state. These small pockets 

of infestation were caused by gypsy moths "hitch-hiking" into Minnesota from infested northeastern states 

on mobile objects. 

Gypsy moth is a serious leaf eating insect in most of the northeast. More than four million acres were 

defoliated in 1991. The insect attacks over 300 tree species including oak, poplar, birch and basswood. 

Minnesota has been spared the devastating effects of gypsy moth thus far due to the detection program 

conducted by the Minnesota and United States Departments of Agriculture (MDA/USDA). An annual 

summer trapping program is conducted to insure early detection to prevent gypsy moth introductions and 

eventual establishment of permanent populations. 

The nursery industry plays an important role in helping to keep Minnesota "gypsy moth_free". Nurseries 

in northeastern-states have been shipping infested balled and burlapped and container stock into the mid-west 
i... 

this year. Minnesota has not received any of this infested stock so far, but with economic conditions as bad 

as they are in the east, it is only a matter of time before some of this infested stock slips into our state. 

Minnesota nurserymen must be ever vigilant when purchasing and receiving stock. It is important to ask for 

your sources' growing license and the USDA compliance agreement which states that gypsy moth quarantine 

requirements have been met for infested areas. Also, spot-checking nursery stock from infested states can 

add a much needed ounce of prevention. The pest has four life states: egg, caterpillar, pupa and adult. The 

two life stages which are most often found on infested nursery stock are the eggs laid in a mass which is buff 

colored, fuzzy and about the size of a quarter, and the pupal case which is dark reddish brown, about I" long 

and leathery looking. 

In 1991, a total of 51 moths were caught at 39 sites in eight counties in Minnesota (Table 1 ). These catch 

sites will be intensively trapped in 1992 to "smoke out" any persisting infestations. 

Table 1. Distributions of Gypsy moth catches in Minnesota 

COUNTY NUMBER MOTHSLSITE 
Anoka l moth at l site 
Carlton l moth at l site 
Cass l moth at l site 
Chisago 2 moths at 2 sites 
Dakota 18 moths at 11 sites 
Hennepin 25 moths at 20 sites 
Ramsey 2 moths at 2 sites 
Washington l moth at l site 

TOTAL 51 moths caught at 39 sites 
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The relatively low catch rate is an encouraging indicator that efforts to keep Minnesota free of the gypsy 

moth are working. Lure traps, coupled with environmental factors help keep the pressure on fledgling 

populations. 

Remember to always use caution when purchasing and receiving nursery stock. The cooperation of all 

nurserymen in detection of this tree defoliator is critical to keep it in check. If you have any questions or 

find a gypsy moth life stage, please call 612-296-3394. Do not remove egg masses as they should be verified 

by MDA personnel and then properly disposed of. 

------------
Barberry Quarantine for Minnesota 

Bert T. Swanson, Arthur H. Mason and Donald Selinger 

In the mid 1700's, the common barberry, Berberis vulgaris L. was found to serve as an alternate host to 

black stem rust of wheat and oats. Significant losses of grain crops in 1917 prompted an eradication program 

to remove common barberry which had spread to wild areas and fence rows. Early eradication efforts 

resulted in marked reduction in losses of the cereal crops to black stem rust. To compliment the successful 

eradication efforts, Federal Quarantine No. 38 was established in 1918 to prevent movement of susceptible 

barberry plants. Resistant varieties of barberry were identified. To allow propagation and movement of these 

resistant varieties, nurseries agreed to comply with requirements designed to maintain the resistance of these 

plants to black stem rust. Official federal compliance agreements were signed by all nurseries that produce 

or sell barberry plants. These compliance agreements have remained in effect since established. Several years 

ago, Federal Quarantine No. 38 was revised and the responsibility of enforcement was transferred from the 

Federal USDA to State regulatory programs (MN Dept. of Agriculture). Sixteen states, including Minnesota 

chose to remain in the quarantined area. 

T~e success of the eradication B. vulgaris and the development of rust resistant wheat varieties resulted 

in waning support for inspection and eradication efforts. However, the quarantine on the sale and movement 

of susceptible barberry plants remained in effect and all barberry produced or shipped was required to meet 

the requirements of the quarantine. Federal and then state inspectors routinely continued to inspect barberry 

. plants in nurseries. These inspections resulted in a few "off-type" plants among resistant varieties being 

removed to maintain the trueness of the plants. Inspection and erradication in the wild and in the landscape 

will also need to continue if full protection of the cereal crops is to be accomplished. 

New varieties need to be tested for resistance at the USDA Cereal Rust Lab before being introduced into 

the market. Eight morphological characteristics of the plants are used to identify resistant species and 

varieties. Those species or varieties identified as resistant are then listed in the Quarantine 38 and are allowed 

to be produced and sold. Problems with identification are increased as plants may hybridize. Any 
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hybridization could introduce rust susceptib~lity, which further complicates identification. Also, each 

personmay look at morphological characteristics differently, and cultural practices can play a major role in 

how these characteristics are manifested. 

This further highlighted some inherent difficulties in the overall barberry issue. In 1991, barberry plants 

from a southern state were shipped to a Minnesota nursery and upon inspection appeared to be "off-type". 

They were confirmed to have characteristics of susceptibility to rust by the USDA Cereal Rust Lab. As a 

result, inspection of barberry was intensified; and more "off-type" plants were removed from sale. 

In early December, Dr. Phil Larsen, Head of Plant Pathology convened a meeting on this issue with the 

following in attendance:. Pl. Path.-P. Larsen, R. Jones, K. Leonard; USAA Rust Lab.-A. Roelfs; 

Horticulture-G. Gardner, H. Pellett, B. Swanson; MN Dept. of Agriculture-A. Mason. The entire issue was 

discussed and the following problems identified: good solid knowledge of the issue is lacking by many 

involved; consistent and accurate morphological identification of susceptible species in the field is extremely 

difficult; timely and accurate determination of actual susceptibility in the lab is not available; a precise and 

positive relationship between morphological characteristics and actual susceptibility needs to be established; 

arid some funding, logistical and administrative issues need to be addressed and resolved. 

The education of ~11 co'ncerned will begin now with an update at the MNLA Convention by Art Mason, 

Director, Plant Industries Division, MDA. We will continue this update on our Traveling Survey Seminars. 

Also, an article will be submitted to the American Nurseryman; Art Mason will bring the issue to the North 

Central Plant Board, USDA and APHIS; and Gordon Bailey has recently brought it to the attention of Ray 

Brush at AAN who also will confer with USDA and APHIS. In addition, we will try to obtain funding for 

a symposium for the Nursery and Landscape Industry and for nursery inspectors from all 16 protected states. 

This symposium will provide experts in meaningful plant identification so all concerned are working 

from the same base. A task force will also need to be established to develop a consistent and manageable 

solution to the future propagation, production and marketing of barberry plants. 

A research grant will also be sought to determine an accurate and timely biological, chemical or 

molecular laboratory assay for precise determination of barberry susceptibility to stem rust. 

Most importantly, all involved will need to be knowledgeable of the issues, understanding of individual 

problems, and all will need to demonstrate a willingness to work cooperatively to assist each other in 

developing the most amenable solutions for all concerned. Any comments·to either Bert Swanson, Art Mason 

or Don Selinger would be greatly appreciated . 

••••••••••••••••• 
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Entomology Research Update: 1991 

Mark E. Ascemo 

I. John Lloyd, M.S. candidate in Entomology is working on the relationship of Bronze Birch Borer, 

Agri/us anxius and Two-Lined Chestnut Borer, Agrilus bilineatus to Pruning. 

A. Paper Birch Pruning and Bronze Birch Borer Activity. 

1. Paper birch trees with similar starch levels were pruned in June, July and September of 1991 

at two locations in the Twin Cities metro areas. Conventional and "Shigo" pruning cuts were 

used at one location. 

2. Sticky traps were attached to the trees adjacent to the wound and away from the wound. 

3. Agrilus anxius adults were counted and collected from traps daily the first week after pruning, 

biweekly the 2nd and 3rd week, and weekly thereafter. 

4. Data has not been analyzed. 

B. Red Oak Pruning and Two-Lined Chestnut Borer Activity/ 

1. Design is similar to the birch study above. Red oaks with similar starch levels were pruned and 

trapped for Agrilus bilineatus. 

2. Data has not been analyzed. 

C. Phenological Forecasting Model for Bronze Birch Borer and Two-Lined chestnut Borer in the Twin 

Cities. 

1. Bolts from infested birch and oaks will be collected during the winter and placed in locations 

with various temperatures. Temperatures will be recorded until emergence occurs. 

2. Sticky traps have/will be attached to host trees throughout Minneapolis before adult emergence 

in the spring. 

3. Beetles collected during the 199 I pruning studies and beetles collected on host trees in 

Minneapolis will be dissected to determine gender and sexual maturity. 

II. Research is also in progress relative to the monitoring of Elm Bark Beetle populations. 

A. Two uninf ested and disease free bolts were placed at eight sites throughout the Twin Cities to 

monitor bark beetle activity. 

B. Bolts were replaced weekly; the exposed bolts were stripped of bark and the number of bark beetles 

counted. A sub-sample of beetles were plated to evaluate the number carrying spores of Dutch elm 

disease. Multilure traps were also checked weekly. 

C. For the second consecutive year, trap catches indicated delayed development of both Scolytus 

multistriatus and Hylurgopinus rufipes. First adults did not appear until late August. This 

_represents a significant delay in adult activity. In addition, population levels were very low -- a 

total of 16 beetles were caught in 1991 compared to 320 in 1990 and 3521 in 1989. Dutch elm 

disease transmission was down in 1991. A reduced disease incidence is expected in 1992. 
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III. The relationship of elm pruning and Dutch elm disease is also being investigated. Trees pruned in 

previous years will continue to be identified and appropriately marked for follow-up in an ongoing 

effort to determine if pruning increases the probability of a tree becoming infected with Ceratocystis 

aylmi. 

------------
Entomology Pest Update: 1991 

Mark E. Ascerno 

Birch trees continued to die due to attack by the bronze birch borer induced by the drought in 1988. 

One dead, and one dying river birch, Betula nigra, were apparently infested with bronze birch borer. It is 

postulated that the drought of 1988 predisposed these otherwise resistant trees to colonization. If confirmed, 

this will be the first report of B. nigra being susceptible to A. anxius. This observation will be reported in 

the Journal of Economic Entomology or the Journal of Arboriculture. 

About twenty Japanese beetles, Popi/la japonica, were collected from a nursery in the Twin cities in 

August and September 1991. This is the first report of significant Japanese beetle activity in Minnesota. 

Movement of infected nursery stock from New Jersey is the likely source of these beetles. 

The Dial U Insect and Plant Information Clinic will be converting to a 900 toll number 1 Jan 1992. 

This will make the program accessible to all of Minnesota (and the nation). The number is 1-900-988-0500. 

------------
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Fertili7.er Incorporation for Container Nursery Stock: 1990-1991 

Bert T. Swanson, James B. Calkins, Daniel G. Krueger and Theresa Stockdale 

Introduction 

Previous work in TRE has indicated that incorporation of fertilizer into the growing medium provided 

significantly better plant growth than a top-dress application. The objectives of this study are to evaluate 

the growth and vigor of eight plant species ( 4 deciduous and 4 evergreen) grown in a container medium with 

nine different incorporated fertilizer treatments. Results will be compared with a non-fertilized control 

treatment. 

Materials & Methods 

In Spring, 1990, the following plant species were containerized in a medium composed of 2 Parts 

Sphagnum Peat (Ph 4.0, Peatrex), 3 Parts Composted Hardwood Chips and 1 Part Coarse Sand. The plants 

were irrigated immediately after planting. Deciduous species were planted in 2-gallon containers and 

evergreen species were planted in I-gallon containers (Table 1). Fertilizers were incorporated into the 

medium at a rate of 0.3 lb N released per cubic yard per month (Table 2). For woodace 21-4-10 this equates 

to 2.1 lbs N/yd3• 

Table I. Species evaluated following growth in various fertility regimes. 

l. Microbiota decussata - Siberian Carpet (RC) 

2. Pseudotsuga menziesii glauca - Douglas Fir (Plugs) 

3. Thuja occidentalis 'Techny' - Techny Arborvitae (RC) 

4. Buxus microphylla koreana - Korean Boxwood (RC) 

5. Diervilla lonicera - Dwarf Bushhoneysuckle (RC) 

6. Spiraea x arguta 'Compacta' - Dwarf Garland Spirea (RC) 

7. Sorbaria sorbifolia - Ural False Spirea (RC) 

8. Maackia amurensis - Amur Maakia (seedlings) 

The containerized plants comprised a completely randomized statistical design with 8 replications of each 

species per treatment. Nutrient levels, based on liquid soil leachates from containers containing Diervilla 

lonicera were taken immediately after planting, at midseason, and at the end of each growing season. Visual 

plant quality ratings (O=Dead and 5=Excellent), plant volumes, number of growing points, and dry weights 

were recorded in Fall, 1990 and Fall, 1991. 
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Table 2. Incorporated fertilizer treatments evaluated on 8 plant species. 

----------------------- --------------------------------------------------------------------
Fertilizer Type 

I. Control: No Fertilizer 

2. Woodace 21-4-10+Micros(7-8 month release): 

3. Osmocote 13-13-13 (7-8 month release): 
+ 

Osmocote 14-14-14 (3-4 month release): 
+ 
PERK. 

4. Howe 18-18-8 + 5% S + 4% Fe 

5. Woodace Briquettes 23-2-0 

6. Grow Max 14-14-14 P.M. (6-8 month release) 

7. Grow Max 24-8-8 P.M. (6-8 month release) 

8. Sierra 17-6-10 + Micros (8-9 month release) 

9. Grow Max 15-15-1S P.M. (5 month release) 

10. Sierra High N 24-4-6 (14-16 month release) 

Results 

Incorporation Rate 

10.00 lbs/yd8 

7.75 lbs/yd8 

7.7S lbs/yd8 · 

3.00 lbs/yd8 

11.67 lbs/yd8 

9.13 lbs/yd3 

15.00 lbs/yd3 

8.75 lbs/yd8 

12.35 lbs/yd3 

10.00 lbs/yd3 

8.75 lbs/yd8 

Color Code 

Black 

Blue 

Yellow 

Blue/Yellow 

White 

Green 

Red 

Gold 

Pink/Green 

Red/Gold 

Quality ratings taken in August, 1990 showed Sierra 17-6-10 and Sierra High N 24-4-6 to be the best 

treatments overall. Sorbaria sorbifolia was rated 5 in both of these treatments (Figure I) and Diervilla 

lonicera was rated 4.9 for Sierra 17-6-10 and 4.0 for Sierra High N 24-4-6 (Figure 2). Summer, 1990 soil 

tests indicated extremely high nitrate levels in medium containing these fertilizers, yet no injury was 

observed. Buxus microphylla koreana was rated 3.3 for Sierra 17-6- IO and 2.6 for Sierra High N 24-4-6. 

Woodace 21-4-10 and the Osmocote 13-13-13 plus Osmocote 14-14-14 were the better treatments for this 

species (Figure 3). Control plants were unacceptable in 1990 and 1991. 

Spring, 1991 soil tests indicated Woodace Briquettes, Sierra High N (24-4-6),and Sierra 17-6-10 still had 

high fertility levels, however, plants in these treatments survived the best of all the plants during the summer 

of 1991. 

The 1991 ratings showed a decline in all treatments for Buxus, but an increase in all treatment, except 

Sierra High N 24-4-6, for Thuja (Figure 4). Other species were mixed or slightly lower in quality ratings 

the second year which indicates a leaching of nutrients out of the medium or a heavy consumption of the 

nutrients by the faster growing species. 

A fertilizer that provided good results both years was Woodace which is produced in two forms: Woodace 

21-4-10 and Woodace Briquettes. The first and second year quality ratings for Woodace 21-4-10 ranged from 

3.3/3.0 for Sorbaria sorbifolia to 3.5/3.1 for Diervilla lonicera to 4.0/3.2 for Buxus microphylla koreana. The 
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ratings increased for Woodace Briquettes on Sorbaria sorbifo!ia (3.5/3.7) and Diervilla lonicera (3.3/3.5), 

indicating that the fertilizer remained in the containers into the second year (Figures 2-3). 

Another fertilizer exhibiting good results as seen on Thuja occidentalis 'Techny ', was Grow Max 14-14-

14 which received a rating of 3.1 in 1990 and 3.6 in 1991 (Figure 4). On Microbiota decussata the Grow Max 

24-24-8 received the highest ratings: 4.1 in 1990 and 4.4 in 1991 (Figure 5). 

The Howe 18-18-8 fertilizer received the lowest ratings the first year on most species and it had the 

lowest ratings the second year on many species. The ratings for Howe 18-18-8 on Sorbaria sorbifolia were 

2.0 in 1990 and 2.5 in 1991. While not effective as an incorporated fertilizer, Howe 18-18-8 proved to be 

very effective as a midsummer container top dress fertilizer as well as a field fertilizer • 

. Generally, plants in all treatments grew larger and with improved quality than the plants in the control 

treatment as control plants were completely unacceptable for both years. Furthermore, plant quality will be 

further analyzed on all species for the final determination, however, preliminary data indicates that the best 

three fertilizers compared in this study on these species are Sierra 17-6-10, Sierra High N 24-4-6 and 

Woodace 21-4-10. 
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Fertili7.er Incorporation for Container Nursery Stock: 1991-1992 

Bert T. Swanson, James B. Calkins, and Daniel G. Krueger 

Introduction 

Fertility treatments incorporated into the soil when planting container-grown plants can affect growth 

rates and plant performance for a period ranging from a few months up to three years. The objective of this 

study is to compare several plant species grown in containers under different fertilizer treatments to develope 

a fertilizer regime that will provide a 2-year nutrient level for optimum growth each year. 

Materials & Methods 

In May 1991, thirteen fertility treatments (Table 1) were incorporated into the standard TRE container 

mix: Two parts (33%) Sphagnum Peat (pH 4.0, Peatrex), three parts (50%) Composted Hardwood Chips, and 

one part (17%) Coarse Sand at a rate of 0.3 lb. N released per yd3 per month. For woodace 21-4-10, this 

equates to 2.1 lbs. of actual N/yd3
• Ten plant species (Table 2) were containerized in media with each of the 

thirteen fertilizer regimes. 

Table 1. Fertility treatments evaluated on ten plant species. 

Fertilizer Type Incorporated rate 

I. Control - No Fertilizer 

2. Woodace 21-4-10 + Minors (7-8 month release) 10.00 lbs/yd3 

3. Osmocote 13-13-13 (7-8 month release) 7.75 lbs/yd3 

+ 

Osmocote 14-14-14 (3-4 month release) 7.75 lbs/yd3 

+ 

PERT 3.00 lbs/yd3 

4. Nitroform 38-0-0 (6-8 month release) 5.50 lb/yd3 

5. Woodace Briquettes 23-2-0 - (1.5-3 year release) 35.00 lb/yd3 

6. Grow Max 14-14-14 P.M. (6-8 month release) 15.00 lb/yd3 

7. Grow Max 24-8-8 P.M. (6-8 month release) 8.75 lb/yd3 

8. Sierra 17-6-10 + Minors (8-9 month release) 15.00 lb/yd3 

9. Sierra Northern Mix 18-6-1"2 (8-9 month release) 14.00 lb/yd3 

10. Sierra High N 24-4-6 (14-16 month release) 18.75 lb/yd3 

11. Sierra 24-4-8 (5-6 month release) 8.75 lb/yd3 

12. Prokote Plus 20-3-10 (12-14 month release) 19.75 lb/yd3 

13. Sierra CRF Premixed 
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Table 2. Plant species evaluated in thirteen fertilizer regimes. 

1. Juniperus chinensis 'Seagreen' - Seagreen Juniper 

2. Ldrix gmelinii 'Olgensis' - Olga Bay Larch 

3. Picea glauca densata - Black Hills White Spruce 

4. Thuja occidentalis 'Sherwood Moss' - Sherwood Moss Arborvitae 

5. Pinus nigra - Austrian Pine 
6. Cornus amomum - Silky Dogwood 

7. Elaeagnus commutata - Silverberry 

8-. Ribes alpinum - Alpine Currant 

9. Prunus tomentosa - Nanking Cherry 

10. Sorbaria sorbi/olia - Ural False Spirea 

Deciduous plants were containerized in 2-gallon containers and evergreens in I-gallon containers. 

Following planting, all plants were thoroughly watered. Soil Tests, based on liquid soil leachates from 

containers containing Diervilla lonicera, were taken within 48 hours after planting and at midseason in 1991. 

Soil tests were taken in Fall, 1991 and- will be taken again at similar times in 1992. Visual plant quality 

ratings, plant volume, number of growing points, and dry weights were taken in Fall, 1991 and will be taken 

again in Fall, 1992. 

Results 

With the exception of some treatments on Elaegnus commutata, the control treatment was significantly 

lower in quality than any other treatment. Preliminary data for Year One ( 1991) indicates that Sierra 17-6- _ 

10(8), Sierra Northern I 8-6-12(9), Sierra High N 24-4-6(10) and Sierra 24-4-8(11) provided the top four 

quality ratings in Elaeagnus commutata, Sorbaria sorbi/olia, Cornus amomum and Thuja occidentalis 

'Sherwood Moss' (Figures 1-4). Osmocote 13-13-13 plus Osmocote 14-14-14, Prokote and Sierra CRF were 

also in the top five performance ratings in these species. 

Final results will be determined from the analysis of additional parameters measured, and from the results 

of the 1992 data to determine the two-year effect of all the fertilizers. 
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U of M TRE CONTAINER MEDIUM RECOMMENDATIONS 

Bert Swanson and Jim Calkins 

Medium Composition 
Media Components: 

2 parts Coarse Sphagnum Peat 

3 parts 

1 part 

Composted Wood Chips 

Coarse Sand 

Incorporated Fertilizer (per yard basis): 

4 lbs. Osmocote 13-13-13 (7-8 month release) 

plus 

4 lbs. Osmocote 14-14-14 (3-4 month release) 

Qr. 

10 lbs. Woodace 21-4-10 (7-8 month release) 

Micronutrients may also be added: 

3 lbs. Woodace PERK or 0.25 lbs. Peters FfE 

Wood Chip Composting Recipe 

Per cubic yard of wood chips add: 

34-0-0 (Ammonium Nitrate) 

0-20-0 (Super Phosphate) 

0-0-60 (Potash) 

Soil 

5 lbs. 

2.5 lbs. 

0.5 lbs. 

3 Bushels 

Mix well and wet down pile. Compost - turn pile 2-3 times and keep moist. 

Container Soil Testing 

• Test at least every 3-4 weeks. 

• Remove a core of media midway between container center and rim and to the 
full depthpf the container. · 

• Submit the sample with a Soil Sample- Sheet filled in with the requested 
information. Request the Spurway /Florist test for container stock. 

Mention of product names is for information purposes only and is not meant as an endorsement by 
the University of Minnesota. (rev. 12/90) 
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Alternative Irrigation Systems for Container Nursery Stock: 1990-1991 

Bert T. Swanson, James B. Calkins, Daniel G. Krueger, and Karin Lundquist 

Introduction 

Irrigation is a necessary and ubiquitous practice for growers of container grown and containerized nursery 

stock. Potential plant growth under various irrigation methods must be weighed against equipment 

availability and cost, water availability and cost, labor availability and cost, potential disease problems, and 

runoff and groundwater concerns. A research project was initiated in the TRE Nursery in 1990 to determine 

the efficacy, water use efficiency, runoff potential, and cost effectiveness of four types of container 

irrigation. 

Materials and Methods 

In July, 1990, fourteen species (7 evergreen, 6 deciduous, I herbaceous perennial) were containerized 

using a medium composed of three parts (50%) composted wood chips, two parts (33%) sphagnum peat, and 

one part (17%) coarse sand. Five pounds of Osmocote 13-13-13 and five pounds of Osmocote 14-14-14 

fertilizer, plus three pounds of Woodace PERK micronutrients were incorporated into each cubic yard of the 

medium. All plants were immediately watered following planting. Species included in the study are: Myrica 

pennsylvanica (Pennsylvania Bayberry), Sorbaria sorbifolia (Ural False Spirea), Spiraea japonica 'Shibori' 

(Shibori spirea), Diervilla lonicera (Dwarf Bushhoneysuckle), Sorbus scopulina (Dwarf Rocky Mountain Ash), 

Cornus sericea 'Isanti' (Isanti Dogwood), Liatris sp., Thuja occidentalis 'Wareana' (Siberian Arborvitae), Pinus 

mugo pumilio (Dwarf mugo pine), Microbiota decussata (Siberian Carpet), Tsuga canadensis (Canada 

Hemlock), Picea omorika (Siberian spruce), Picea glauca var. densata (Black Hills White Spruce), and Pinus 

peuce (Macedonian Pine). 

Twenty-four plants of each species were randomly placed inside a six-mil, clear polyethylene, covered

wagon style, rain-out structure, within four treatment areas: 1) sub-irrigation underlaid with six-mil black 

plastic; 2) capillary mat with leaky hose; 3) in-line trickle irrigation; and 4) overhead sprinkler irrigation. 

Throughout the study, plant growth and performance data will be collected along with water use and cost 

information. In Fall, 199 I, height and volume measurements were taken for each plant in the study and 

above ground dry weights were determined for Sorbaria sorbi/olia and Diervilla lonicera. In addition, the 

number of growing points on each plant were counted for deciduous species. All plants in the study were 

rated for quality using a 0-5 (0=dea~; 5=excellent) rating scale. 

Plants will be upgraded in Spring, 1992 and the study will continue for two more years. Final growth 

measurements will be collected in Fall, 1993. 

Results 

Plant establishment was similar in all treatments, although the capillary mat did require a thorough 

overhead irrigation to establish the capillary connection for movement. In 1990, sub-irrigation had the best 
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establishment and survival rate and in 1991, it also has provided good plant growth. One advantage of the 

sub-irrigation and the capillary mat was that large amounts of nitrogen were not leached out of the container 

by large quantities of water moving down through the media profile. In November, 1990, the plants were 

laid down and covered with 1/4" microfoam prior to the structure being completely enclosed with plastic for 

winter protection. Winter survival was excellent for all species. Early bud break occurred due to the 

warming of the polystructure. In early 1991, the most consistent growth was associated with the capillary mat 

treatment. 

Preliminary results from growth and quality measurements taken in Fall, 1991 show that the capillary mat 

treatment performed the best followed by the trickle, overhead sprinkler, and sub-irrigation treatments, 

respectively. Improved plant performance for the capillary mat treatment may result from consistent water 

availability and reduced nitrate loss from leaching. Initially, plants in the sub-irrigation treatment looked 

good, but plant growth and quality was reduced compared to the other treatments by Fall, 1991. It is possible 

that the soil near the bottom of the pots in this treatment was too wet resulting in reduced root growth deeper 

within the pots. 

The results are somewhat species dependent. Plant performance under each irrigation treatment was often 

associated with species characteristics such as drought or moisture _tolerance. Plant quality for most deciduous 

species was best for the capillary mat treatment followed by the trickle, overhead, and sub-irrigation 

. treatments, respectively (Figures I and 2). The evergreen species showed mixed results (Figures 3 and 4) 

which is not particularly surprising since growth responses of gymnosperms, which exhibit determinate 

growth, are often delayed by a year or two .. 

Growing point data provides different information regarding the effect of different irrigation treatments 

on plant performance. Data for Myrica pennsylvanica is typical with the number of growing points being 

highest for the overhead irrigation treatment followed by the trickle, sub-irrigation, and capillary mat 

irrigation treatments, respectively (Figure 5). This effect may be caused by inconsistent water availability 

associated with overhead irrigation and subsequent periods of plant water stress resulting in increased 

branching. 

Although the trends in plant growth associated with irrigation treatment are quite consistent, it must be 

noted that differences between treatments regarding plant growth and performance are not always 

" horticulturally significant. Differences in plant· growth between overhead, trickle, and capillary mat 

irrigation are often minimal. Differences between treatments in water use are, however, quite significant and 

.,. justify the use of one treatment over another. Overhead irrigation is inefficient regarding water use while 

the capillary mat and trickle systems use much lower amounts of water. Use of such water conservative 

irrigation systems also reduces runoff from container production areas which continues to become an 

increased environmental concern. As environmental laws change, irrigation systems which maintain plant 

growth with lower volumes of water will certainly become more attractive and may even become mandated . 

••••••••••••••••• 
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Introduction 

Early Fall Defoliation of Container Nursery Stock: 1988-1990 

Bert T. Swanson and James B. Calkins 

Often container nursery stock does not harden off in the fall in time to facilitate timely application of 

winter covering or in time to prevent either foliar or root cold injury. Covering prior to proper fall 

maturation of the plants can result in disease problems and plant stem dieback under the coverings. In an 

effort to ameliorate this situation a defoliant may be used to induce early leaf abscission prior to time of 

covering. 

Materials and Methods 

In Fall, 1988, Euonymus alata, Forsythia 'Northern Sun', Spiraea trilobata 'Fairy Queen', Campsis 

radicans, Rosa 'Hansa', Rosa 'Carefree Beauty' and Syring a vulgaris were treated with defoliants. In Fall, 
I 

1989, Berberis koreana, Salix purpurea, Rhus typhina, Forsythia 'Northern Sun', Spiraea 'Little Princess' and 

Syring a vulgaris were treated with defoliants. In Fall, 1990, Cornus sericea 'Flaviramea', Spiraea trilobata 
' 'Fairy Queen', Rosa 'Magnifica', Euonymus alata, Forsythia 'Northern Sun' and Lonicera x xylosteoides 

'Clavey's Dwarf' were treated with defoliants. Treatments applied included: Control, 750 ppm Ethrel, 1000 

ppm Ethrel, 2000 ppm Ethrel, 1000 ppm Ethrel plus 10,000 ppm DWK, and 2000 ppm Ethrel plus 10,000 ppm 

DWK. 

Results 

Plants sprayed in mid September, 1988, 1989, and 1990 were evaluated weekly for percent abscission. 

They were covered with a clear plastic/straw /clear plastic sandwich the first week of November each year. 

Plants were again evaluated for stem dieback and percent budbreak during Spring, 1989, 1990 and 1991 

respectively. Very little injury or lack of budbreak was apparent from Spring, 1989 evaluations except on 

Campsis radicans which was injured from all treatments. Because of the very hot weather during the Fall, 

1989 treatments, injury was apparent in Spring, 1990 on Spiraea from all treatments, on Rhus at 1000 ppm 

Ethrel, and on Forsythia, Berberis and Syringa at 2000 ppm Ethrel and at 2000 ppm Ethrel plus 10,000 ppm 

DWK. The Lonicera x xylosteoides 'Clavey's Dwarf' exhibited slight injury in Spring, 1991 on plants treated 

with the higher rates of defoliant. Fall applied Ethrel treatments are effective in causing early leaf abscission 

(50-90%) resulting in improved sto_rage of plants and very little plant injury. The results are, however, 

species specific, therefore, additional species will be treated in subsequent experiments . 

••••••••••••••••• 
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Early Fall Defoliation of Container Nursery Stock: 1991-1992 

B.T. Swanson, J.B. Calkins, T.L. Stockdale and D.G. Krueger 

Introduction 

Previous work has shown that the acceleration of leaf abscission to facilitate the harvest and storage of 

nursery stock is very species specific. Since chemically-induced defoliation prior to digging or storage is 

potentially the most feasible method of early defoliation, the application of defoliants to a wide selection of 

species is necessary and thus the objective of this continuing research. According to Larsen (Proc. Intern. 

Pl. Prop. Soc. 17: 157-172, 1967), defoliants should cause leaves to fall before the digging or storage process, 

there should be no significant damage to buds or bark, and growth shall be normal after transplanting. This 

constitutes the specific objectives of this research. 

Materials and Methods 

Species used for defoliant evaluation are as listed in Table 1. They were container-grown in two-gallon 

containers from rooted cuttings since Spring, 1990. The plants were 18-24" at the time of spraying on 

10/3/91. Each treatment was replicated over five plants of each species. 

Treatments applied are listed in Table 2. Each treatment was sprayed to runoff with a hand sprayer. 

Parameters to be measured include: weekly percent abscission, color change, and injury observations. In 

Spring, 1992, all plants will be evaluated for timely percent budbreak and any tip dieback. 

Table I. Containerized species treated for early fall defoliation, Fall, 1991. 

Rosa 'Magnifica' (Magnifica Shrub Rose) 

Spiraea x arguta 'Compacta' (Dwarf Garland Spirea) 

Syringa patula 'Miss Kim' (Miss Kim Lilac) 

Sorbaria sorbifolia (Ural False Spirea) 

Rhamnus frangula 'Asplenifolia' (Fernleaf Buckthorn) 

Table 2. Treatments applied for early fall defoliation of container nursery stock, Fall, 1991. 

Treatment 
Control 
Ethrel 
Ethrel 
Ethrel & DWK 
Ethrel 

Results 

Concentrations 

: 750 ppm 
1000 ppm 

1000 ppm + I 0,000 ppm 
2000 ppm 

Most treatments wei:e effective in accelerating abscission in all species by approximately two weeks. 

Some injury was observed in Sorbaria, the severity of which will be determined Spring, 1992 . 

••••••••••••••••• 
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Container Growing in the Ground 
· 1991-1993 

Bert T. Swanson, James B. Calkins and Daniel G. Krueger 

Introduction 

Container Growing In the Ground (CGIG) is an alternative to growing trees and shrubs in the field or 

in above ground containers. This method of production can provide an easily marketable large plant and can 

eliminate problems encountered with other container growing methods such as winter protection for plant 

roots and wind tipping of containerized trees. In addition, growing plants in any container lengthens the 

transplanting season and improves transplantability, especially of tap-rooted plants. A common problem of 

Container Growing In the Ground is roots growing out through the drainage holes of the containers. This 

study will address this problem through the use of double containers and herbicide barrier systems. 

The objectives of this three-year study are to determine growth rates, root development, and 

transplantability of plants grown in fifteen-gallon containers in the ground with various root control 

treatments. 

Materials and Methods 

The Teaching, Research and Extension (TRE) Nursery Program at the University of Minnesota provided 

an 80' x 115' nursery plot which was cultivated in Spring, 1991. In early summer 1991, 240 fifteen-gallon 

containers were planted with eight tree species (Table I) in the TRE medium with Woodace (24-4-10 + 

micros) incorporated at ten pounds per cubic yard. Six root control treatments and a control (no treatment 

and not in the ground) were incorporated into the plantings (Table 2). Plants were watered and containers 

were placed in the ground in rows six feet apart with five feet between plants in the row. Companion grass 

was seeded in the entire area except within the container. A completely randomized statistical design was 

us.ed. Growth rate data and root system evaluation will be completed when plants are harvested in three 

years. 

Table I. Species planted in 15-gallon containers to evaluate root control systems in CGIG. 

1. Pyrus 'Summer Crisp' - Summer Crisp Pear 

.. 2. Acer rubrurri 'Landsburg' - Firedance Red Maple 

3. Phellodendron amurense - Amur Corktree 

-, 4. Picea abies - Norway Spruce 

5. Fraxinus americana - White Ash 

6. Gymnocladus dioica - Kentucky Coffee Tree 

7. M alus 'Sugartyme' - Sugartyme Flowering Crabapple 

8. Pinus nigra - Austrian Pine 
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Table 2. Root control treatments for CGIG project. 

Treatment 
1. Control 
2. Double Containers 
3. BioBarrier 
4. Chemical Barrier 

S. Chemical Barrier 

6. Chemical Barrier 

Description 
Above ground containers 
Containers will be turned 180° biweekly 
Landscape fabric pretreated with Trifluralin (Treflan) herbicide 
Trifluralin (Treflan) applied to one inch of media in the bottom of the 
container 
Oxadiazon (Ronstar) applied to one inch of medium in 
the bottom of the container 
Pendimethalin (Stomp) applied to one inch of medium 
in the bottom of the container 

••••••••••••••••• 

Woody Plant Evaluations at the U of M Arboretum 

Harold Pellett, Nancy Rose, and Steve McNamara 

Evaluation of a wide range of woody plants for adaptability to our climatic conditions and for aesthetic 

qualities is a major effort at the Landscape Arboretum. Information collected includes winter injury, plant 

size and growth rate, and flowering and fruiting characteristics. It also includes disease and insect problems, 

overall appearance, and seasonal characteristics such as fall color, winter effect of bark color, twig texture, 

and branching structure. Laboratory evaluation of cold hardiness is also a major activity. Currently, many 

taxa of Pyrus, Malus and Rosa are being evaluated for winter hardiness. 

------------
Landscape Plant Breeding 

Harold Pellett & Kathy Zuzek 

Breeding to develop improved cultivars of woody landscape plants continues to be a primary research focus at the 

Minnesota Landscape Arboretum. Many selections of Lonicera have been made from progeny of previous crosses. 

These selections all combine resistance to the witches broom aphid with rosy flower.color. The selections are being 

further evaluated for plant form, foliage quality and other desirable traits for selection of the best new cultivar. One 

new cultivar that combines aphid resistance with good plant form, and rosy flower color will probably be released for 

introduction in 1992. 
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Breeding of azaleas continues with emphasis being placed on cold hardiness, flower color, plant form, and powdery 

mildew resistance. 

Hybridization of Sorbus and closely related genera is directed toward development of small trees combining 

resistance to fireblight, and drought tolerance with desirable aesthetic qualities. 

Other breeding activities include efforts with Acer rubrum, Viburnum, Forsythia, Rosa, and Philadelphus. 

------------
The Finale on the Wire Basket Dilemma 

Bert T. Swanson 

In 1986, an article in the American Nurseryman by Dr. James Feucht, Colorado State University, titled "Wire 

Baskets Can Be Slow Killers of Trees" initiated a controversy as to the actual detrimental effect of the wire baskets 

on the longterm survival of trees planted in them. A small survey of the Minnesota industry indicated that wire baskets 

were not detrimental to tree survival. 

Since 1986, Dr. Glen Lumis at the University of Guelph, has conducted extensive research on the potential of a 

tree roots enclosing the wire and remaining functional for translocation after the roots have grown around the wire. 

After several years of field and laboratory study, Dr. Lumis has concluded the following about wire baskets and their 

effects on root growth. 

* Roots grow around basket wire, forming a complete union of bark and wood tissue; roots are not 

permanently girdled. 

* There appears to be no injury to, or break in, the root periderm that would allow pathogens to enter 

a tree. 

* Basket wire remains intact in soil for many years, and wire strength diminishes slowly. 

* Removing wire baskets at planting time is not necessary to assure growth and survival of large tree 

roots. However, you should remove any rope across the top of the ball, and bend back or remove the 

basket loops. 

* Using a correctly sized basket for each root ball is imperative. The top horizontal wire should be at 

least several inches above the top of the soil ball. 

This should eliminate the neeq to remove wire baskets at the time of planting. Wire baskets should 

definitely not be removed prior to setting the tree in the planting hole. After the tree is securely placed in_ 

the hole, the top wire may be removed but even that is most likely not necessary. However, it is absolutely 

necessary to remove all twine or rope from around the trunk of the tree immediately upon the completion 

of planting. 

• •••••••••••••••• 
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Resistance to Water I..ou from Leaves of Acer truncatum and 

Acer platanoides Cultivars during Different Times of the ~g Season. 

Harold Pellett, Steve McNamara, and Mary Foster 

We have been developing and modifying techniques that permit us to evaluate shade trees to determine relative 

tolerance to water stress. There are many different mechanisms by which plants can tolerate water stress. Most 

techniques only measure tolerance that is attn"buted to one of the possible mechanisms. One technique that we are 

studying is measuring the rate of water loss from detached leaves. This measurement assesses resistance to water loss 

from the foliage during periods of stress. Preliminary studies indicate that there are considerable differences in rate 

of water loss from leaves of different taxa. To further evaluate the consistency and accuracy of this technique, we have 

sampled one accession of Acer truncatum and several different cultivars of Acer platanoides on different dates to 

determine the relative rate of water loss at different times of the growing season. For this research, fully developed 

leaves were collected from exterior positions of trees of the taxa under evaluation. The leaves were individually 

weighed, placed on shelves in chambers maintained at 20" C, allowed to dry for 24 hours and then reweighed. Table 

1 gives the percent reduction in leaf water content. Although this study is not complete, it appears that, in general, 

the plants most resistant to water loss (A. truncatum and A. platanoides 'Cleveland') lost less moisture on all 

sampling dates, and those with the least resistance (A. platanoides 'Deborah• and (A. platanoides 'Emerald 

Lustre') lost the most water on most or all dates. However, in some varieties, there were inconsistencies in their 

relative rankings on different sampling dates. That trend will make it difficult to compare data for different plants that 

are tested on different dates even if one common control plant is run each time a different group of plants is tested. 

We are continuing this work with different tree species. 

Table 1. Reduction in leaf water content (L WC) on various dates in Acer taxa following drying for 24 hours. 

---------------------------------------------------------------------------------------------------------------------------------------------
Percent Reduction in leaf water content 

Taxa 5!22f.l) 603£'.21 7l02/91 7/1Af21 Ave. 
A. platanoides 'Cleveland' 16.0 25.0 18.3 19) 19.7 
A. platanoides 'Crimson King• 22.0 17.3 33.8 24.4 
A. platanoides 'Deborah· 25.2 37.4 38.9 41.0 35.6 
A. platanoides 'Emerald Queen• 31.5 23.2 21.8 24.5 25.3 
A. platanoides 'Emerald Lustre• 25.9 27.3 31.1 46.5 32.7 
A. platanoides 'Schwedleri • 26.8 33.8 30.3 
A. platanoides 'Summershade • 11.4 11.4 
A. platanoides 'Cleveland ' X A. truncatum 20.0 25.8 29.1 41.9 29.2 
A. truncatum 19.2 20.3 19.2 14.6 18.3 

------------
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The Relationship of DNA Modification to Phase-Dependent Characteristics 

J.R. Murray, A.G. Smith and W.P. Hackett 

Shoot tissue formed during the protracted juvenile phase of woody perennials lacks the ability to flower. With 

maturation, subsequently formed tissue at the shoot apices gains the ability to flower. In addition to the ability to form 

flowers, other persistent differences exist between shoot tissue of the basal (juvenile) and apical (mature) portions of 

a plant, such as differences in stem pigmentation, growth habit or the ability to form adventitious roots. The genes 

that encode for these phase-dependent characteristics are expressed in one phase, but not the other. The goal of this 

research is to understand the mechanism that prevents the expression of specific genes in one phase, but not the other, 

so that we will be able to manipulate their expression. 

The DNA of cells of a shoot apex is replicated prior to the division of the cells which results in the formation of 

new cells and shoot growth. Following replica~on of the DNA, the DNA may be modified at specific sites by the 

addition of methyl groups. The methylation of these specific sits can continue through many rounds of cell division. 

It has been observed in plants and animals that the DNA of genes that are inactive have specific sites that are 

methylated, whereas these sites are not modified when the genes are actively expressed. Based on these observations, 

we have hypothesized that genes that encode for characteristics that are not expressed in shoot tissue formed during 

one phase of maturation have sites in the DNA that are modified, and that these sites are not modified during the 

other phase when the characteristics are expressed. 

To test this hypothesis, we have set out to isolate phase-dependent genes from English ivy. Our previous work 

demonstrated that a gene that encodes for an enzyme (DFR) required for the biosynthesis of anthocyanin pigment is 

actively expressed in the pigmented shoots of juvenile phase ivy, and is inactive in the non-pigmented mature phase 

shoots. We have isolated the DFR gene from ivy using the DFR gene from snapdragon. The sequence (genetic code) 

of the ivy DFR gene is currently being determined. To assess whether specific sites of the ivy DFR gene are modified,. 

the digestion pattern of DNA from juvenile and mature phase shoot tissue, digested with enzymes that are sensitive 

to the modification, will be compared. Additionally, ivy tissue will be treated with a compound that prevents 

methylation of the DNA after replication, to determine the effect of inhibition of methylation on the ability to express 

the DFR gene in mature phase tissue. 

Introduction 

------------
Herbicides fof Use on Container Nursery Stock: 1987-1991 

B.T. Swanson, J.B. Calkins, J.B. Daniels, and D.G. Krueger 

Since weed control is a never ending process and is critical to good container stock production and maintenance, 

herbicide research in container nursery stock remains a priority issue. Continuoous studies are 
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ongoing in this area in the TR£ Nursery. The following is a general statement on the results of this work over the 

past several years. 

Materials and Methods 

Approximately twenty pre-emergent and three post-emergent herbicides or herbicide combinations have been 

applied to deciduous and evergreen container-grown shrubs. One-half of the plants were treated prior to bud-break 

with the remainder being treated while in full leaf. All treatments were applied from 1987 through 1991. Weed count 

and injury data are collected and analyzed yearly. 

Results 

Granular Ronstar provides effective weed control except for chickweed, and does not cause injury. Ronstar 50WP 

provides good control, but is phytotoxic on some species. Devrinol 50WP can be effective and safe if applied in early 

spring, watered in, and if the container medium contains some mineral soil. OH II and Rout GS provide excellent 

weed control, but phytotoxicity data has not been fully analyzed to date. XL 20 provides good weed control now that 

the higher applications rate was used. Surflan provides good weed control and is safe when applied on dormant plants. 

Stomp (formerly known as Prowl) shows good potential. Pennant 50, Gallery 75 DF, and Snapshot 80 DF are 

relatively new products that also show good potential for weed control while being fairly safe. Additional research will 

continue with these and other new products . 

Introduction 

••••••••••••••••• 

Herbicides for Use on Container Nursery Stock: 1991-1992 

B.T. Swanson, J.B. Calkins, D.G. Krueger 

Weed control in container shrubs remains a key economic cultural practice in nursery production and in the garden 

center. Various herbicides can vary in efficacy and phytotoxicity depending on the container growing medium and on 

the species being grown. The objective of this research is to provide a continuous evaluation of new and old products 

on an expanded list of plant species. 

Materials and Methods 

Twenty-one pre- or post-emergent herbicide treatments (Table 1) were applied at pre- and post-budbreak stages 

of container shrubs. Control treatments included a non-weeded (10) and a weeded (20) plot. Post-emergent 

treatments included Stakeout (16) and Poast (21). All other treatments were pre-emergent herbicides. 

Pre-budbreak applications were made one day after planting (5/11/91) over the top of all plants. All plants were 

irrigated with 0.5 inches of water within four hours of treatment. All containers were weed-free at the time of 

application. Prior to post-budbreak applications, missing and dead plants were replaced in a new set 
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of plants. If plants were not available, plantless containers were retained to obtain weed count data. Post-budbreak 

applications were made on 7/11/91 over the top of all plants which were irrigated with 0.5 of inches water within four 

hours. 

Liquid treatments were applied in 1.5 quarts of water over 100 ft2 (163 gaVacre). Three passes were made per 

treatment using a 4 fL boom (5 fL spray pattern) with 4 Teejet #11003 nozzles on a N2-pressurized back-pack sprayer. 

All treatments were applied to six plant species (Table 2). These plants were planted on 5/10/91 in two gallon 

(Deciduous) or one-gallon (Evergreens) containers in the following ~edium: 3 parts (50%) composted woodchips, 

2 parts (33%) sphagnum peat, and 1 part (17%) coarse sand. All plants were irrigated after planting, and as required 

throughout the growing season. Replication included five plants per treatment for a total of 1200 plants in the 

experiment: 

Parameters to be recorded include weed counts separated by broadleaf species and grass species, and visual 

evaluation for phytotoxicity. Data will be collected for two years. 

Table 1. 1991 Pre/Post-Bud Break Spring Herbicide Application Formulations and Rates on Container Shrubs. 
--------------------

Treatment Herbicide/ Rate Treatment Herbicide/ Rate 
Number Formulation . (lb AIA) Number Formulation (lb AIA) 

1. Rout GS 11. Goal 1.6 EC 1.5 
(Goal + Surflan) 2/1 + 

Stomp 4EC 4.0 

2. Ronstar 2G 3.5 12. Goal 1.6EC 1.5 

3. Surflan 4AS 3.0 13. Goal 1.6EC 2.0 

4. Pennant L 4.0 14. Snapshot 80 DF 4.0 

5. Pennant 5G 3.0 15. Ornamental 
Herbicide II 

6. Pennant L 4.0 (Goal & Prowl) 2/1 
+ 

Goal 1.6EC 1.5 16. Stakeout 2.0 

17. Snapshot 2.5G 5.0 
7. Stomp 4EC 4.0 

(Prowl 4EC) 18. Mowdown 4F 5.0 
+ 

8. XL2G 5.0 Devrinol 50 WP 6.0 
1% Surflan 
1% Benefin 19. Gallery 75DF 1.0 

9. Ronstar 50 WP 3.5 20. Control 
(Weeded) 

10. Control 
(Non-Weeded) 21. Poast 0.188 
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Table 2. 1991/1992 Pre- and Post-Bud Break application of herbicides on container grown shrubs. 

1. Acer ginnala - Amur Maple (Seedling) 

2. 

3. 

Juniperus horizontalis 'Wisconsin' - Wis. Creeping Juniper (Root Cutting) 

Viburnum trilobum - Amer. Highbush Cranberry (Rooted Cutting) 

4. Thuja occidentalis 'Techny' - Techny Arborvitae (Rooted Cutting) 

5. Spiraea x billiardii - Billiard Spirea (Rooted Cutting) 

6. Juniperus chinensis 'Pfitzeriana Glauca' - Blue Pfitzer Juniper (Rooted Cutting) 

Results 

Preliminary results indicate good weed control from all treatments ex~ept Stakement. Very little 

injury was observed ·except from the pre-budbreak application of Surflan on Spiraea, which was very 

severe. 

• •••••••••••••••• 

Herbicides for Shrub Roses: 1990-1991 

James B. Calkins, Bert T. Swanson, and Daniel G. Krueger 

I. Objectives 
A. Determine efficacy of pre- and post-emergent herbicides on container grown shrub roses. 
B. Determine phytotoxicity of pre- and post-emergent herbicides on container grown shrub roses. 

II. Materials and Methods 
A. Varieties 

1. Rosa 'Nearly Wild' 
2. Rosa 'Morden Centennial' 
3. Rosa 'Adelaide Hoodless' 

B. Culture 

4. 
5. 
6. 

Rosa 'The Hunter' 
Rosa 'Magnifica' 
Rosa 'White Meidiland' 

1. Rooted cuttings of the above rose varieties were planted on 5/8/90 into 2-gallon containers 
in a medium composed of 3 parts composed woodchips, 2 parts sphagnum peat and 1 part 
sand. . 

2. All plants were irrigated immediately after planting and as required throughout the growing 
season. 

C. Treatments - Table 1 
1. Control treatments include treatment 10 (non-weeded) and treatment 15 (weeded) of Table I. 
2. Pre-emergent treatments include treatments 1-9, 11-14, 16, and 18-19 of Table I. 
3. Post-emergent treatments include treatments 17 and 21 of Table I. 
4. Treatment 20 has pre- and post-emergent activity. 
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D. Herbicide Applications 
I. Pre-bud break applications (Pre-BB) 

a. Pre-BB, pre-emergent applications were made one day after planting (5/9/90) over 
the top of all plants. 

b. All plants were irrigated within four hours of treatment with 0.5 inches water. 
2. Post-Budbreak applications (Post-BB) 

a. Missing or dead plants were replaced if available prior to application. If unavailable, 
plantless containers were retained to obtain weed count data. 

b. Post-BB, pre-a~d post-emergent applications were made on 6/13/90 over the top of 
all plants. 

c. Plants received 0.5 inches irrigation four hours after application. 
3. All pre-emergent treatments were weed-free at time of application. 
4. Liquid treatments were applied in 1.5 quarts of water per 100 ft' (163 gal/acre). 
5. Three passes were made per treatment using a 4 ft boom (5 ft spray pattern) with 4 Teejet 

#l 1003 nozzles on an N2 -pressurized back-pack sprayer. 

E. Experimental Design 
1. Replication: 5 plants per treatment 
2. Incomplete factorial: 

L 21 X 6 X 2 X 5 
trts. var. app. reps 

b. Used a total of 1200 plants as post-emergent treatments were not applied pre-
budbreak. 

c. 200 plants/variety 
d. 60 plants/treatment (except Post-emergent= 30) 
e. 510 plants/Pre-BB application 
f. 690 plants/Post-BB application 

F. Parameters to measure 
I. Efficacy - Mid July 

a. Broadleaf weed count 
b. Grass count 

2. Phytoxicity - Early September 
a. BTS visual rating 
b. JBC visual rating 
c. DGK visual rating 

III. Results 
A. Data for 1990 and 1991 has been collected and entered into the computer. 
B. Weed control varies significantly with treatments and very little injury was apparent except some 

injury was observed on most species from the pre-budbreak application of Goal. 
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Table 1. 1990 and 1991 Pre/Post Bud Break Spring Herbicide Application Formulations and Rates, St. 
Paul - Containers - Shrub Roses. 

-------------------------------------------------------------------------------------------
Treatment Herbicide/ Rate Treatment Herbicide/ Rate 
Number Formulation Ob AIA) Number Formulation Ob AIA) 

I. Rout GS 12. Goal 1.6 EC 2.0 
(Goal+ Surflan) 2/1 

2% 1% 13. Snapshot 2.SG 5.0 

2. Ronstar 2G 3.5 14. Goal 1.6 EC 2.0 
+ 

3. Surflan 4AS 3.0 Stomp 4EC 4.0 
(Prowl 4EC) 

4. Ronstar 50 WP 3.0 
+ 15. Control 

Devrinol 50 WP 6.0 (Weeded) 

5. Pennant 5G 3.0 16. Ornamental 
Herbicide II 

6. Snapshot 80 DF 4.0 (Goal & Prowl) 2/1 

7. Stomp 4EC 4.0 17. Fusilade 2000 0.5 
(Prowl 4EC) (I lb Al/gal) 

8. XL2G 5.0 18. Gallery 7 5DF 1.0 
1% Surflan \..; 

1% Benefin 19. Mowdown 4F 5.0 
+ 

9. Ronstar 50 WP 3.5 Devrinol 50 WP 6.0 

10. Control 20. Mon 15-100 lG 2.0 
(Non-Weeded) 

11. Goal l.6EC 1.5 21. Poast 0.188 

••••••••••••••••• 

Fall-Applied Herbicides on Container Nursery Stock: 1990-1991 

James B. Calkins, Bert T. Swanson and Daniel G. Krueger 

Introduction 

Preemergent herbicides must be applied to weed-free surfaces. Therefore herbicides must be applied in 

early spring prior to weed seed germination. Fall application of herbicides will accomplish 
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this as well as reduce the spring work load. However, volatility of some herbicides could be injurious under 

winter covers and tipping of the containers could disrupt the herbicide film formed on the growing medium 

surface. 

Materials and Methods 

The University of Minnesota TR£ Nursery initiated a study in 1990 to further assess the efficacy and 

phytotoxicity of fall-applied, pre-emergent herbicides on container-grown nursery stock. In Spring, 1990, 

ten species (30 plants/species) (Table 1) were planted in one-gallon containers (evergreen species) and two

gallon containers (deciduous species) with a growing medium composed of three parts (50%) composted wood 

chips, two parts (33%) sphagnum peat, and one part (17%) coarse sand. Woodace 21-4-10 fertilizer (10 

lbs/yd3) was incorporated into the medium prior to planting. Plants were watered immediately after planting. 

In October, 1990, five pre-emergent herbicides (Table 2) were applied to container nursery stock. Liquid 

applications were made in 1.5 quarts of water per 100 ft2 (163 gal/acre). Three passes per treatment were 

made with four tee jet# 11003 nozzles on a N 2-pressurized back-pack sprayer. A treatment without herbicide 

was included as a non-weeded control. A total of five replications per treatment were used for a total of 30 

plants per species. One-half inch of irrigation was applied following the herbicide application. The plants 

were laid down immediately and covered for winter with a layer of clear plastic, 8-12 inches of straw, and 

another layer of clear plastic. Data on plant injury and weed control was taken in Summer, 1991 and is in 

the process of being analyzed. 

Table 1. Species treated with fall-applied pre-emergent herbicides in 1990. 

1. Spiraea x bumalda 'Goldflame' - Goldflame Spirea 

2. Prunus f ruticosa - European Dwarf Cherry 

3. Euonymus alata - Winged Euonymus 

4. Syringa patula 'Miss Kim' - Miss Kim Manchurian Lilac 

5. Diervilla lonicera - Dwarf Bushhoneysuckle 

6. Picea glauca densata - Black Hills Spruce 

7. Thuja plicata - Western Red Cedar 

8. Microbiota decussata - Siberian Carpet 

9. Juniperus horizontalis 'Prince of Wales' - Prince of Wales Juniper 

10. Taxus cuspidata - Japanese Yew 
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Table 2. 1990-1991 Fall-Applied herbicide formulations and application rates for container nursery stock. 
----------------------- ------------- ------------

Treatment 
Color Code 
(side of Treatment Herbicide/ Rate Field Containers 
container) Number Formulation (lb AIA) Product/1000ft2 Product/Acre Product/1725 n2 Product/1CX>ft2 Comments 

White 1. Rout GS 2.30 lb 100.0 lb 0.23 lb Irrigate. Keep off wet 
(Goal + . .Surflan) 2/1 36.80 oz 3.68 oz foilage. 

2% 1% 1041.00 gm 104.1 gm 
( Oxyfluorfen/Oryzalin) 

Red 2. Ronstar 20 3.5 4.02 lb 175.1 lb 0.40 lb Irrigate. Keep off wet 
(Oxadiazon) 64.40 oz 6.44 oz foliage. 

1826.00 gm 186.60 gm 

Orange 3. Surflan 4AS 2.25 0.0129 gal 0.563 gal 0.0013 gal Need 1/2" water to activate. 
(Oryzalin) 1.66 oz 0.166 oz 

49.7 ml 4.97 ml 

Black 4. Control -----------

Blue 5. Devrinol 50WP 6.0 0.275 lb 12.0 lb 0.28 lb Irrigate. 
(Napropamide) 4.41 oz 0.44 oz 

124.8 gm 12.48 gm 

Green 6. Goal 1.6 EC 1.5 0.022 gal 0.938 gal ---------- 0.0022 gal Irrigate. 
(Oxyfluorfen) 2.82 oz 0.282 oz 

85.25 ml 8.53 ml 
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Results 

All herbicides provided excellent weed control through July 1991, and there was no apparent 

injury. 

• •••••••••••••••• 

Immediate and Long Range Effects _of Spring Applied Herbicides on 

New and &tablished Nursery Tree Fields 

B.T. Swanson, J. B. Calkins, J. D. Lewis, J. B. Daniels and D. G. Krueger 

Introduction 

The immediate effect of weed control and phytotoxicity from herbicide applications are critical 

to economical use of any herbicide. However the long term effects on plant growth, the need for 

repeated applications, and the establishment of subsequent cover crops, trees or shrubs must also be 

considered. This research addresses the immediate and long range effects of repeated herbicide 

applications to trees and shrubs and some of the possible side effects. 

Materials and Methods 

Data from six to eleven years of continuous pre-emergent herbicide treatments are being evaluated 

for nursery field weed control and plant performance. Eighteen herbicides or herbicide combinations 

are applied each spring to established stock and to newly planted stock. Approximately thirty varieties 

of broadleaf weeds and ten grasses are counted per plot each summer. Visual injury evaluations are 

taken early in the fall on a numbe_r of deciduous and everg~een landscape tree varieties. 

Table I and Table 2 indicate the species planted and herbicide treatments applied during the 

springs of 1990 and 1991. A total of 360 trees is utilized in the experiment. Each treatment was 

applied in 3.0 gallons of water over 1725 ft2 (76 gallons/acre). Three passes per treatment were made 

using a 4' boom with 4 Teejet #11003 nozzles on a N2-pressurized back-pack sprayer. 

Table 1. Plant List for 1990 - 1996 Spring-Applied, Field Herbicide Trials - Field VIII. 

I. Abies balsamea - Balsam Fir 
2. Gymnocladus dioica - Kentucky Coffee Tree 
3. Phellodendron amurense - Amur Corktree 
4. Picea glauca var. densata - Black Hills White Spruce 
5. Thuja occidentalis 'Emerald green' - Emerald Green Arborvitae 
6. Acer trif olium - Three Flowered Maple 
7. Betula alleghaniensis - Yellow Birch 
8. Fraxinus americana - White Ash 
9. Juniperus scopulorum 'Medora' - Medora Rocky Mountain Juniper 
IO. Prunus virginiana var. melanocarpa 'Canada Red' - Canada Red Chokecherry 
11. Pyrus ussuriensis - Ussurian Pear 
12. Tilia tomentosa 'Sterling Silver' - Sterling Silver Linden 
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Table 2. 1991 Spring Herbicide Application - Formulations and Rates, St. Paul - Field VIII. 
----------------------------------------------------------------------------------------------------

Herbicide/ Rate Herbicide/ Rate 
Treatment# Formulation Ob AIA) Treatment# Formulation Ob AIA) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Rout GS 11. Goal+ Stomp 2/4 
(Goal+ Surflan) 2/1 

2% 1% 12. Goal 1.6 EC 1.5 

Ronstar 2G 3.5 13. Goal 1.6 EC 2.0 

Surflan 4AS 3.0 14. Snapshot 80 DF 4.0 

Pursuit 0.25 15. Ornamental 
(2.0 lb Al/gal) Herbicide II 

(Goal + Prowl) 2/1 
Pennant 5G 3.0 

16. Stakeout 3.0 
Oust 75 WDG 0.125 lG 

Stomp 4EC 4.0 17. Snapshot 5.0 
(Prowl 4EC) 2.5G 
4 lb Al/gal 

18. Mowdown 4F 5.0 
XL2G 6.0 + 
1% Surflan Devrinol 50 WP 6.0 

.1% Benefin 
19. Gallery 75 DF 1.0 

Ronstar 50 3.5 
20. Control (Weeded) 

Control 
(Non-Weeded) 

Results 

New data is now being analyzed and incorporated with previous years' data. Ronstar, Surflan, 

Prowl and Rout GS provide good weed control in deciduous plants with little or no injury. Goal 

provides excellent weed control with no injury to conifers. The TRE field which has had the 

repeated and long term application of the same herbicides was harvested in Fall 1988 and planted to 

sorghum grass in 1989. The stand of sorghum-sudan grass was good and the field was planted to trees 

again in 1990. The tree stand:s are good, indicating no carry-over effects from the herbicides. 

Twenty herbicide treatments have been applied across Field VIII in Spring 1990 and Spring 1991 for 

additional efficacy and phytotoxicity information. 

In 1990, good control was obtained from Rout GS, Ronstar 2G, Surflan 4AS, Pursuit, Stomp, XL 

2G, Ronstar 50WP, Goal 1.6 EC, Snapshot 80 DF, OH II and Mowdown 4F combined with Devrinol 

50WP. Poor control was obtained from Stakeout. Good control of grasses was obtained with Pennant 

5G. Very little injury occurred except from Oust, which severely injured Pyrus, Abies, and 

Gymnocladus, and slightly injured other species. 

51 



In 1991, heavy rainfall decreased the effectiveness of most herbicides. Weed control was good 

only until late June with the exception of Oust, Pursuit, Gallery and Snapshot S0DF which provided 

season-long control. However, severe injury was apparent from Oust on most species. Slight injury 

was evident from Pursuit. Gallery was a surprise as control was not satisfactory in 1990. The reason 

for the good control this year is that sufficient Gallery was carried over from last year to make the 

second year's application very effective. This carry-over effect will have to be considered in 

production management practices even though it was not toxic to any tree species. Snapshot 2.5G was 

not at all effective, however Snapshot S0DF was extremely effective and caused no apparent injury 

at this time. 

• •••••••••••••••• 

Fall Applied Herbicides for Nursery Stock 

Bert T. Swanson and James B. Calkins 

Fall applied pre-emergent herbicides provide an effective method of weed control. Eight to ten 

herbicides have been fall-applied over the last seven years to established plantings. Devrinol, 

Ronstar, Surflan, Goal, Rout GS, and OH II have been effective without serious injury (slight injury 

was noted on Mountain Ash and Cottonwood in the OH II treatments). Prowl, Elanco XL and other 

product data are being incorporated into this study as they become available. Velpar, Oust and 

Arsenal are products to avoid on nursery stock until additional research is completed. Weed and 

injury data is being analyzed and incorporated with data from previous years. Fall applications for · 

1988 were not made, but application was made in very early spring 1989. Fall, 1989 applications were 

made including a control, Ronstar 2G, Goal, Rout GS, Surflan, XL, Snapshot, Oust and Pennant. Fall 

applications for 1990 were not made, but application was again made in very early April, 1991. These 

treatments included a control, Stomp 4EC, Ronstar 2G, Mowdown 4F plus Devrinol 50WP, Goal 1.6 

EC, XL 2G and Snapshot 80DF. Most of these treatments provided good control until late June or 

early July wherein control was decreased due to the significant amount of rainfall in 1991. 

••••••••••••••••• 
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Weed Control Strategies on Herbaceous Perennials: 1990-1993 

Bert T. Swanson, Debra L. Newman, and James B. Calkins 

Introduction 

Environmental and economic concerns have initiated changes in agricultural weed control 

practices in the United States. These changes concern all nursery producers. This includes producers 

of herbaceous perennials who have increased plant production in response to increased demand for 

perennials in the landscape. Research is needed to determine the effects of weed control options such 

as chemicals, mulches, and .cover crops in the production of both field and container grown 

herbaceous perennial plants. 

The objectives of this study are to determine weed control efficacy, plant phytotoxicity, and cost 

effectiveness of herbicides, cover crops, and mulches in herbaceous perennial production systems. 

Through this and similar studies, safe and environmentally sound weed control methods will become 

more available to growers who desire sustainable profits, yet are attentive to the environment. 

Methods and Materials 

The Teaching, Research, and Education (TRE) Nursery Program at the University of Minnesota 

has provided a 150' x 45' nursery plot (Field IX-XI), which was planted with sorghum sudan grass 

in Spring, 1990. This experiment will determine the effectiveness of twelve herbicides, two cover 

·crops, four mulches and two controls (hand cultivation and non-weeded) in a herbaceous perennial 

field. Borbeletta Gardens donated Day Lilies, Iris and Lilies; Wedge Nursery donated Peonies; Prairie 

Restorations donated Little Blue Stem Grass. The balance of the plants and the treatment products 

were purchased with funds from a grant provided by the Perennial Plant Association. Twelve 

herbaceous perennials (Table I) were planted in three completely randomized blocks. All but three 

species were planted Fall, 1990, the Liatris, Paeonia, and Lilium were planted in Spring, 1991. In 

November, 1990, the plants were covered with 6-8" of straw mulch; this was removed in May, 1991. 

Table I. Species used to develop weed control practices for herbaceous perennials. 

A. Hosta lancifolia (Plantain Lily) 
B. Liatris spicata (Gayfeather) 
C. Hemerocallis • After Dark' (Day Lilies) 
D. Hemerocallis 'Young Loye' (Day Lilies) 
E. Iris siberica 'Steve' (Sibe'rian Iris) 
F. Iris pumila 'Gypsy Eyes' (Dwarf Bearded Iris) 
G. Iris 'Singing Angel' (Dwarf Bearded Iris) 
H. Lilium 'Willowwood' (Lily) 
I. Paeonia 'Felix Crouse'(Peony) 
J. Phlox maculata 'Omega' (Omega Phlox) 
K. Andropogon scoparius (Little Blue Stem Grass) 
L. Festuca ovina 'Glauca' (Blue Fescue) 
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Treatments were applied in 1991 with a N2-pressurized back-pack sprayer at a rate of three quarts 

of water per treatment (209 gal/acre) in three passes, using a four-foot boom with four teejet #11003 

nozzles. Individual treatments are listed in Table 2. Data collection will begin in Spring, 1992, with 

an identification and count of grassy and broadleaf weeds. In early September, plants will be visually 

rated for injury. Records of annual material costs and labor costs will also be maintained. 

Table 2. Weed control treatments, applied to field-grown herbaceous perennials. 

Treatments 
1. Cultivated 
2. Non-weeded Control 
3. Heritage Oat Cover 
4. Wheeler Rye Cover 
5. Chipped Rubber Tire Mulch 
6. Rotted Wood Chip Mulch 
7. Balan 2.5G (Benefin) 
8. Pennant 5G (Metolachor) 
9. Snapshot 80DF (Oryzalin/Isoxaben) 
10. Stomp 4EC (Pendimethalin) 
11. Ronstar 50WP (Oxadiazon) • 
12. Mowdown 4F + Devrinol 50wp 
13. Goal l.6E (Oxyfluorfen) 
14. Surflan 4AS(Oryzalin) 
15. Rout GS (Oxyfluorfen/Oryzalin) 
16. Ronstar 2G (Oxadiazon) 
17. Fusilade (Fluzaifop) 
18. Poast (Sethoxydim) 
19. Newspaper Mulch 
20. Black Plastic Film 

••••••••••••••••• 

Fruit Breeding Program 

Application 
3-5 times/year 
None 
120 lbs/acre 
120 lbs/acre 
3-4" thick 
4-6" think 
3.0 lbs AIA 
3.0 lbs AIA 
4.0 lbs AIA 
4.0 lbs AIA 
3.5 lbs AIA 
5 & 6 lbs AIA 
1.5 lbs AIA 
3.0 lbs AIA 
2/1 lbs AIA 
3.5 lbs AIA 
1.0 lb AIA 
0.188 lb AIA 
0.5 inch thick 
film 

Jim Luby, David Bedford, Peter Hemstad, David Wildung 

Honeycrisp apple was introduced in 1991 and is being received with great interest by 

nurseries, apple growers and the general public. The fruit ripens in late September and is 

exceptionally crisp in texture. . It has a long stor~ge potential and is currently recommended for 

central and southern Minnesota ·where it has shown very little winter injury. 

Fruit crops being bred and evaluated include apple, grape, blueberry, raspberry and 

strawberry. In apple breeding, resistance to scab and fireblight is being combined with northern 

adaptation and high quality fruit. In grapes, high quality, cold hardy, wine, juice and seedless table 

types are sought. Raspberry breeding concentrates on primocane-fruiting types. In strawberries, 

resistance to root and foliage diseases are combined with hardiness and fruit quality. In blueberries, 

cold hardy, low statured plants are sought. 
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Shoot and Root Growth Effects from Root Pruning of Caliper Trees 
Bert T. Swanson, James B. Calkins, Daniel G. Krueger, and Debra L. Newman 

Introduction 

In some nurseries, it is a common nursery practice to root prune large, deciduous and evergreen 

trees one or more years prior to tr~splanti,ng. The goal is to develop a compact root system for 

improved transplantability with optimum tree height and caliper. In addition, trees may be partially 

root-pruned just prior to harvest to encourage hardening and maturation. A previous TRE research 

study indicates that a 2-blade root pruning treatment increased tree survivability, root density, tree 

height and total growth over that of a 4-blade or 4-blade plus undercutter treatment. Reduced height 

was observed with more severe root pruning methods. This study will determine the effectiveness 

of various root pruning treatments in nursery production of deciduous and evergreen trees. 

Materials and Methods 

In Spring, 1989, twelve tree species were planted in the TR£ Nursery (Field VII). After the initial 

irrigation, the trees have been maintained under standard nursery culture procedures. In late 

Summer, 1994, trees will be root pruned with a root pruner designed and built by UM Department 

of Agricultural Engineering. In 1996, they will be harvested. Species planted for this project are 

listed in Table 1. Upon harvest, each of the various root pruning treatments will be compared with 

a control relative to: tree caliper, tree height, tree mortality rate, root density and cost effectiveness. 

It is anticipated that species variation and timing may play a role in the effectiveness of root pruning 

treatments. 

Table 1. Species planted to determine the effects of root pruning on tree growth and development. 

1. Abies f raseri (Fraser Fir) 

2. Acer ginnala (Amur Maple) 

3. Acer tatarica (Tatarian Maple) 

4. Gymnocladus dioica (Kentucky Coffeetree) 

5. Jug/ans cinerea (Butternut) 

6. Juniper chinensis 'Mt. Batten' (Mt. Batten Juniper) 

7. Popu/us balsamifera (Balsam Poplar) 

8. Picea glauca densata (Black Hills White Spruce) 

9. Quercus bicolor (Swamp White Oak) 

10. Quercus macrocarpa (Bur Oak) 

I 1. Quercus mueh/enbergii (Yellow Chestnut Oak) 

12. Quercus robur (English Oak) 

• •••••••••••••••• 
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Introduction 

Innovative Approaches to Tree Freid Cover Crop Management 
James B. Calkins and Bert T. Swanson 

Previous research on the use of cover crops in nursery field maintenance (James Calkins PhD 

Thesis) indicated significant changes in plant growth and development, major changes in physical 

properties of the soil, and the opportunity for changes in management and cultural practices. Most 

of the above changes provide positive improvements in growth, soil and overall management of the 

nursery crop. In 1988, a new UM TR~ Nursery Field Maintenance study was initiated to introduce 

new cover crops or mulches and to refine management practices to enhance plant growth, reduce 

operating costs, and reduce environmental impact. 

Materials and Methods 

Seven-hundred-twenty liners of Ma/us 'Royalty', Tilia cordata 'Shamrock', Acer platanoides 

'Emerald Lustre', Picea g/auca densata, Abies balsamea and Thuja occidentalis 'Techny' have been 

planted (Fields V and VI) in a randomized block design in the TRE Nursery. Because of the ~irought_ 

in 1988, some replacement planting of trees was necessary in 1989, and the management treatments 

were not applied until late Fall, 1989. Treatments applied included: Cultivation, Ronstar 2G, Heritage 

Oats, Dutch White Clover and two plots of Wheeler rye. One of the Wheeler rye plots will be used to 

develop a self-seeding cultural procedure in order to reduce management costs. Good cover croi, 

establishment and stand is essential for successful cover crop management. Plant growth, soil 

characteristics, weed control and management operation and costs will be measured and determined 

throughout the study. 

Results 

Excellent cover has initially been provided by the clover and Wheeler rye treatments. The 

Heritage oats will require different management techniques; it must be planted mid-August vs. early 

September to produce an adequate cover system. This was successfully accomplished in 1991. The 

cover crops are now all established and various plant and soil parameters will be measured through 

1994. 

• •••••••••••••••• 

Evaluati~n of "Gro-Bags" for Nursery Production 
B. T. Swanson, J.B. Daniels, and J.B. Calkins and D. G. Krueger 

Introduction 

The Gro-Bag is a product designed to improve and contain root system development of field 

grown plants normally gown to be harvested B & B, thereby improving transplantability. The Gro

Bag is essentially a flexible container with non-woven fabric sides and a heavy poly bottom. The 

fabric sides are to act as a root pruner wherein the roots are girdled as they penetrate the fabric and, 

therefore, lose their apical dominance. This should result in increased lateral root development. At 

the time of harvest, the bag is removed from the ground with most of the root system intact. 
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Materials and Methods 
Newport Green Ash and Austrian Pine liners were planted in 12-inch Gro-Bags in Spring, 1987. 

These plants, along with plants in conventional planting systems, are being observed for growth rate 

and root development. At the time of harvest, some plants from both treatments will be sacrificed 

for root system analysis with the remainder being transplanted for further evaluation. 

In 1988, Green Ash and Techny Arborvitae were planted in 12-inch Gro-Bags. No specific 

treatments have been scheduled for these plants. 

Results 

In 1989, some of the 1987 plantings were harvested and evaluated or transplanted. Both the Green 

Ash and the Austrian Pine had a significant amount of root growth outside the bag. Upon digging 

a portion of the trees, some bags were removed and some were sliced, and then all were transplanted. 

These were compared to hand balled, transplanted trees, and non-transplanted trees. Trees that were 

hand balled and burlapped had significantly more fibrous root systems than those transplanted from 

the gro-bags. 

The 1989 scheduled planting of another set of Gro-Bag trees was canceled due to lack of expected 

performance and difficulty in planting. 

Any specific suggestions regarding the evaluation of these plants upon harvest would be greatly 

appreciated. 

■■■■■■■■■■■■■■■■■ 

Bare Root Storage of Dogwood 

Cynthia L. Ash 

Several fungi including Cylindrocarpon sp. and Nectria sp. cause cankers and twig dieback on 
I 

dogwood. Red twig dogwood (Cornus sericea 'Cardinal'), Gray dogwood (Cornus racemosa) and 

honeylocust (Gleditsia triacanthos inermis 'Skyline') were inoculated in September, 1991. Field 

plants were dug and put into cold storage in early November and container stock was overwintered 

under a 12" layer of clear plastic, hay and clean plastic. Subsequent symptom progression in the field 

will then be monitored during the 1992 growing season. 

In a second phase of this ,study, container-grown Cardinal dogwood and field-grown gray 

dogwood plants were dipped in either Chlorothalonil, Benomyl or water before going into bareroot 

storage. These treatments were repeated on plants that were dug over a six week period. The plants 

will be monitored monthly for dieback in storage. 
/ 

-------.-----
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Effects of TUBEX Tree Shelters on Plant Performance: 1991-1992 

J.B.- Calkins, B.T. Swanson, D.K. Dingman, and D.G. Krueger 

Introduction 

The TUBEX tree shelter system consists of a plastic tube, a mesh sleeve to prevent entry of birds, 

a stake, and locking ties to bind the TUBEX to the stake. TUBEX provides physical protection for 

the plant and they improve the growing environment until young trees grow out the top of the tube. 

The benefits of using TUBEX fall into three categories: protection from damage (animal, chemical, 

mechanical), reduced moisture stress by trapping, condensing and recycling the moisture the plant 

transpires, and accelerated growth re~ulting from the protection, support, and humid microclimate. 

This study, using the TUBEX system, compares the effectiveness of the shelters on eleven trees 

species. 

Materials and Methods 

In June, 1991, eleven tree species (Table 1) were planted in the transplant beds at the University 

of Minnesota TRE Nursery. Ten plants of each species were used as control plants, with no 

protection and ten plants had the TUBEX tree shelters installed over them. The height of all plants 

at the time of tubing was recorded. Prior to the first snowfall, half of the shelters in each species 

were removed to determine the effect of TUBEX on winter hardening. At this time a weed count 

was completed, observations for insect, bird, disease, and rodent damage were recorded, and a 

measurement was made as to the degree of bending by the plant initially, plus one and two weeks 

following the shelter removal. The date of defoliation was also recorded on all plants in the study. 

Table I. Species enclosed in TUBEX in June 1991. 

I. Pseudotsuga menziesii g/auca - Douglas Fir 
; 

2. Sorbus alni/olia - Korean Mountain Ash 

3 . Quercus ellipsoidalis - Northern Pin Oak 

4. Quercus robur - English Oak 

5. Quercus muehlenburgii - Yellow Chestnut Oak 

6. Carga cord if omis - Bitternut Hickory 

7. Ginkgo biloba - Ginkgo 

8. Larix decidua - European Larch 

9. Pinus ponderosa - Ponderosa Pine 

10. Picea mariana - Black Spruce 

II. Prunus serotina - Black Cherry 
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In Spring, 1992,, the following observations will be recorded: height to terminal bud, caliper at 

6", number of nodes, number of flushes, length of flushes, number of side branches, length of side 

branches, number of weeds per tube, the height of the tallest weed, birds per tube, any insect disease 

or rodent damage, and the degree of bending. The end results for control and sheltered plants will 

be compared to determine if using tree shelters as an establishment tool will improve the survival rate 

and growth performance of tree seedlings and transplants. 

Results 

In Fall, 1991, the plants that had the TUBEX removed did exhibit increased height growth and 

reduced insect damage. The overall effect of the tree shelter, however, appears to be somewhat 

species dependent. 

• •••••••••••••••• 

Winter Hardiness Data for 167 Ornamental Grasses 

M. Hockenberry Meyer and D.B. White 

Introduction 

Ornamental grasses have been well known for many years (Bailey 1949; Foerster 1982; Hitchcock 

1950; Parkinson 1656). Although long popular in European countries, it is only recently that native 

and exotic types have received increased attention. This increased interest has spurred the 

development of many new cul ti vars. However, little data is available on winter hardiness (Meyer 

1975; 1986; Smithberg 1960), particularly for USDA Zone 4, where average minimum temperatures 

range from -28.9° to -34.5°C. The objective of this study is to determine the landscape hardiness of 

167 types of ornamental grasses and sedges in USDA Zone 4. 

Materials and Methods 

In early July 1987, 159 types of ornamental grasses were obtained from commercial sources in 

California and Maryland. Plan~ were received in containers or as bare root stock. Four plants of 

each type were planted at the Minnesota Landscape Arboretum, Chanhassen, MN. The soil type is 

Hayden loam. Thirty of the most popular grasses were also planted at the St. Paul Research area of 

the University of MN, where the soil type is Waukegan, fine-silty, mixed mesic Type Hapludolls. 

Seed from four cultivars each of Little Bluestem and Indian Grass were obtained from the local Soil 

Conservation Service of the Dept. of Agronomy, Univ. of MN. Seed was germinated in May, 1988 

in the greenhouse and transplanted at the arboretum in July. 
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Arboretum plants were mulched with wood chips over a landscape mat to control weeds. No 

mulch was used at St. Paul, however, straw bales were applied the winter of 1987-88. Supplemental 

irrigation was applied as necessary. Fertilizer was applied as required by regular soil tests. In late 

winter, plants were cut back to remove the previous year's growth. 

Results 

A few plants that did not survive transplanting were not included in the data. After four winters, 

70 grasses are listed as hardy in USDA Zone 4 (Table 1 ); 59 are classified as marginally hardy (Table 

2). Thes~ have survived one winter and died the next, therefore, more data is required to fully assess 

their hardiness. Thirty-one grasses are currently accessed to be non-hardy in Zone 4 (Table 3). 

Nine of the most popular types that are marginally hardy were replanted in 1990 (Table 2) and 

six new types, also planted in 1990, are listed at the end of Tables I and 2. Most native grasses have 

demonstrated hardiness. However, ecotypes indigenous to warmer zones may not be reliably hardy 

in colder areas. 

Most species of Calamagrostis, Festuca, Molinia, Sesleria, and Spodiopogon appear to be hardy 

to at least -34°c. Deschampsia has been 'difficult to establish, but has good winter survival. 

Miscanthus sacchari/lorus and Miscanthus sacchari/lorus 'Purpurescens' (sold as Miscanthus ~inensis 

'Purpurescens ') also show no sign of winter injury. 
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TABLE 1 
HARDY ORNAMENTAL GRASSES AND SEDGES 

NAME NUMBER OF PIANTS SURVIVING BY YEAR 
1~87-88 1988-89 1989-90 1990-91 

Acorus calamus L. 4 
11 11 •variegatus• 3 

Alopecurus pratensis L. 1Aureus• 4 
Bouteloua curtipendula(Michx.)Torr.4 
calamagrostis x acutiflora (Schrader) 

Rchb. 1 Stricta • 4 
ca1amagrostis arundinacea CL.) Roth 

'Karl Foerster• 4 
calamagrostis brachytricha 

(Steud.) Hack. 4 
Carex digitalis Willd. 4 

" ~ Schreber 4 
II .fl.llslL. J 
" gnn Carey 4 
" montana L. 4 
" muskingumensis Schweinf. 4 
11 umbrosa Host. 4 

Deschampsia caespitosa L. Beauv. 4 
" " 'Bronzeschleier' J 
" " 'Fairy's Joke' J 

Elymus giganteous Vahl. 4 
Elymus ar~narius L. 4 
Festuca amethystinaL.'Bronzegla~~•4 

" " 'Klose' 4 
" " 'Superba ' 4 

Festuca cinerea Vill. 'Blaufink' 4 
'Blauglut• 4 
'Blausilber 1 4 
'Daeumling' 4 
'Fruehlingsblau• 4 
'Harz' 4 
'Meerblau• 4 
•sea Urchin' 4 
'Selling• 4 
•superba' 4 

Festuca moire st Yves 4 
" muelleri * 4 
" tenuifolia sibth. 4 

Hystrix patula Moench. 4 
Koeleria brevis Steven J 
Miscanthus floridulus 

(Labill.) Ward. 4 

4 
J 
4 
4 

4 

4 

4 
4 
4 
J 
4 
4 
4 
4 
J 
J 
J 
4 
4 
4 
4 
J 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
J 
4 
J 

4 

4 
3 
4 
4 

4 

4 

4 
4 
4 
J 
4 
4 
4 
4 
J 
J 
J 
4 
4 
4 
4 
J 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
J 
4 
J 

4 

4 
J 
4 
4 

4 

4 

4 
4 
1 
J 
4 
4 
4 
4 
J 
3 
3 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
4 
2 

4 

TABLE 1 (cont'd) 
HARDY ORNAMENTAL GRASSES AND SEDGES 

NAME NUMBER OF PLANTS SURVIVING BY YEAR 
1987-88 1988-89 1989-90 1990-91 

Miscanthus sacchariflorus. 
(Maxim,) Hack. 

Miscanthus sacchariflorus 
'Purpurescens' 

Miscanthus sinensis Andersss. 

4 

4 

'Silverfeather• 4 
Molinea caerulea (L.) Moench, J 

" 'Heidebraut' 4 
" 'Moorhexe' J 
"ssp. arundinacea * 4 
" " 'Bergfreund 4 
" " 'Skyracer • 4 
" " 'Staefa' 4 
" " 'Transparent • 4 
" " 'Windspiel • 4 

Panicum virgatum L. 4 
" " 'Haense Herms • 4 
" " 'Rehbraun 1 4 
" " 'Rotstrahlbusch' 4 
" " •strictum 4 

Pennisetum flaccidum Griseb. 4 
Phalarius arundinacea L.'Picta• 4 
Schizachryium scoparium (Michx.) Nash 

Aldos 21 plants 
Little Camper 12 plants 

sesleria caerulea (L.) Ard. 
" heufeliana Schur. 
" ~ Ten. 

Spartina pectinata Link. 
" " 'Aureo-Marginata• 

Spodiopogon sibericus Trin. 
sporobolus heterolepsis 

4 
4 
4 
4 
4 
J 

(A.Gray) A. Gray 4 
sorghastrum nutans (L.) Nash. (planted 

Holt 16 plants 
Osage 6 plants 
Oto - 20 plants 
Rumsey 20 plants 

4 

4 

3 
3 
4 
3 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

(planted 
10 
10 
4 
4 
4 
4 
4 
3 

4 
in 1988) 

14 
1 
10 
9 

4 

4 

4 

4 

3 3 
3 3 
4 4 
3 3 
4 4 
4 4 
4 4 
3 3 
4 4 
4 4 
1 1 
4 4 
3 3 
J J 
4 4 
4 4 
4 4 

in 1988) 
10 10 
10 10 
3 3 
4 4 
3 J 
4 4 
4 4 
J J 

4 

14 
1 
10 
9 

4 

14 
1 
10 
9 

Additional Planting 

Phalaris arundinacea luteo-picta 

1990 
#planted 
4 

#survival 
4 

" " 'Feecey•s Form' 4 4 
Panicum yirgatum •warrior• 4 4 

* species name has no botanical standing 



TABLE 2 
ORNAMENTAL GRASSES AND SEDGES 

MARGINALLY HARDY IN USDA ZONE 4 

NAME NUMBER OF PLANTS SURVIVING BY YEAR 
1987-88 1988-89 1989-90 1990-91 

Arrhenatherum elatius L. 
'Variegatum• 3 

carex morrowi Boot.'Old Gold' J 
11 morrowi Boot. •variegata' 4 
n nJ.gr_a, • 3 
n speciosa * 'Velebit Humilis'J 
" sylyatica Huds. 2 
n x 'The Beatles' 2 

Chasmanthium Iatifolium(Mic.JYat. 2 
Deschampsia caespitosa 

'Goldgehaenge' 3 
11 n I Schottland '... 4 

Eraqrostis trichodes (Nutt.)Wood. 4 
Erianthus rayennae CL>) Beauv. 4 
Festuca alpestris Roener & Schulte 

'Aureola' 4 
Festuca amethystina L. 

'April Green• 4 
Festwca cinerea 'Silberreiher' 4 

11 pallens Host. J 
11 pseudeskia Boiss. 4 

Festuca scoparia Kerner et Hack. 4 
11 11 'Pie carlit' J 
II 11 'Aureola' 

Festuca vallesiaca 'Glaucescens• 
Festuca vallesiaca 

2 
4 

Schleicher ex Gaudin 4 
Hakonechloa macra (Munro)Makino. J 
Helictotrichon sempervirens 

(Ville.) Pilger. 3 
Juncus effusus L. J 
Koeleria qlauca (Schkuhr) De. 2 
Luzula purpurea (Mas.& euch.)Link J 
Luzula sylyatica (Huds.J Gaudin 4 

11 sylyatica (Huds.) Gaudin 
'Hohe Tatra• 2 

Miscanthus oliqostaschys Stapf. 2 
Miscanthus sinensis Anderss. J 

'Autumn Light' 4 
'Gracillimus' 4 
'Morning Light' 4 

'November Sunset'4 
'Silberpfeil' 4 
•condensatus• 4 
'Yaku Jima' 2 
'Strictus• 4 

2 
2 
2 
3 
J 
2 
2 
2 

J 
4 
4 
4 

l 

1 
2 
2 
4 
2 
1 
2 
J 

J 
3 

3 
1 
l 
3 
4 

2 
1 
2 
3 
4 
J 
4 
4 
3 
0 
4 

2 
0 
2 
2 
2 
2 
2 
0 

2 
2 
0 
0 

0 

1 
2 
2 
3 
0 
0 
0 
3 

2 
2 

3 
1 
l 
3 
4 

0 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
0 
0 
2 
2 
0 
1 
0 

1 
2 
0 
0 

0 

l 
2 
2 
0 
0 
0 
0 
0 

2 
2 

3 
l 
0 
l 
l 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TABLE 2 (cont'd.) 
ORNAMENTAL GRASSES AND SEDGES 

MARGINALLY HARDY IN USDA ZONE 4 

NAME NUMBER OF PLANTS SURVIVING BY YEAR 
1987-88 1988-89 1989-90 1990-91 

Miscanthus sinensis•variegatus• 4 
11 11 'Zebrinus• 4 

Molinea caerulea •variegata• 2 
11 11 •strahlenquelle' 2 

Panicum clandestinum L. 4 

Pennisetum alopecuroides 
(L.) Spreng. 

11 11 'Hameln' 
11 11 'Viridescens• 

11 11 'Weserbergland 1 

Pennisetum caudaturn • 
Pennisetum orientale Rich. 
Poa·caesia Sm. 
Poa chaixii v111. 
Schizachryium scoparium (Michx.) 

Blaze 21 plants 
c~marron 15 plants 

4 
4 
4 
4 
4 
l 
2 
2 

Nash 

Sesleria autumnalis (Scop.)Schuiz.4 
stipa extrernorientale • 2 
stipa qiqantea Lag. 1 
stipa pennata L. 1 
Themedra triandra • 'Japonica• J 

4 
0 
1 
2 
4 

3 
J 
3 
3 
3 
0 
2 
1 

(planted 
19 
l 
4 
2 
l 
1 
3 

• species name is of no botanical standing 

Additonal Plantings 1990 

#planted 
Chasmanthium latifolium 4 
Erianthus rayennae 1 
Imperata cylindrica'Rubra• 4 
Miscanthus sinensis 'Graziella' 2 

11 11 'Malepartus ' 2 
Miscanthus sinensis'Morning Light 1 2 

11 11 'Sarabande 1 2 
11 

11 •variegatus• 2 
11 11 1 Zebrinus 1 2 

Pennisetum alopecuroides 10 
11 11 'Weserbergland' 6 

Pennisetum orientale 10 

0 
0 
1 
2 
3 

0 
0 
0 
2 
2 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 

in 1988) 
19 14 
l 1 
l 0 
2 2 
1 l 
1 1 
3 2 

#survival 
l 
0 
1 
2 
2 
2 
2 
2 
2 
10 
4 
9 



TABLE 3 
ORNAMENTAL GRASSES AND SEDGES 

NON-HARDY IN USDA ZONE 4 

NAME NUMBER OF PLANTS SURVIVING BY YEAR 
1987-88 1988-89 1989-90 1990-91 

Arundo donax L. 
11 n I Variegata 1 

Arundo plinana * 
Briza media L. 
carex buchananii Berggr. 

" comans Berggr. 
11 flaqellifera *· 
11 ornithopoda wind.·· 

•variegata• 
carex pendula Huds. 

11 pilulifera L. 

4 
0 
2 
4 
0 
0 
0 

0 
1 

'Tinney•s Princess• o 
11 plantaqinea Lam. J 

Dactylis qlomerata L. 'Variegata• o 
Erianthus contortus Baldw. ex Ell.l 
Festuca eleaans * J 

11 qiqantea (L.) Vill. J 
11 qlacialis Miegev. 1 
11 rupicaprina • 2 

Hackenochloa macra (Munro) Makino 
~ 

Holcus lanatus L. 
11 11 •variegatus• 

2 
4 
2 

rmperata cylindrica L. 'Red 
Luzula nivea (L.) De. 
Melica ciliata L. 
Millium effusum L. 

Baron 1 2 
1 
2 
2 

Millium effusum 'Aureum• 
Miscanthus transmorrisonensis * 
Poa alpina L.'Vivipara• 
Poa alauca Vahl. 
stipa barbata Desf. 
stipa capillata L. 
stipa ruans * 

2 
1 
2 
1 
0 
0 
0 

0 
0 
0 
1 
0 
0 
0 

0 
0 

0 
1 
0 
0 
0 
0 
0 
0 

2 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* species name is of no botanical standing ..,_ 

• 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Nursery and Landscape Soil Test Procedures 

Bert T. Swanson 

The field soil test includes soil classification, pH, organic matter, soluble salts, N, P, K, zinc and 
sulfate. The cost is $16.00. The UM Soil Lab has improved the reliability of the florist test for 

• container nursery stock and has expanded it to include pH, soluble salts, soil classification, N, P, K, 
calcium, magnesium, ammonia, sodium, zinc, boron, iron and manganese. The cost of this test is 
$15.00. Please use the enclosed Soil Test form as it reflects the proper analysis to request, and the 
proper cost. Please copy the form before using so that you will have a supply as needed. 

The UM Soil Testing Laboratory is striving to provide quality testing and timely turn-around of 
results. During the busy spring and fall sampling season, the Soils Lab will operate every day and 
have a 3 day (weekday) turn-around time for field samples not excessively wet. Wet samples require 
an additional day for drying. 

Container media and greenhouse media testing will be done on Thursday and Friday. The results 
for samples received and prepared on or before Wednesday, will be ready late Thursday afternoon, 
and samples received on Thursday will be tested on Friday with results available late Friday. 
Emergencies may be accommodated at other times. 

Because the University Post Office is closed on Saturday, there is a period from noon Friday until 
noon on Monday that mail is not received resulting in some extra delay. During peak periods, the 
laboratory operates on Saturday to test samples that arrive on Friday. To assure the most rapid-turn
around time, samples should be sent so that they arrive at the laboratory in the first part of the week. 

Soil samples sent in should be moist, not dry or wet. Because ammonia concentrations can change 
rapidly in unrefrigerated or dried samples, it is preferred that samples be collected in a moist 
condition (rather than very wet or dry). Samples should be transported immediately to the laboratory 
or refrigerated until that time. It is recommended that samples be collected and transported in plastic 
bags to prevent samples from drying out. The use of paper boxes could result in erroneous data for 
very wet samples because either the sample dries out or excess moisture removes nutrients as it soaks 
into the paper. Plastic lined paper soil sample bags can be obtained from the laboratory without cost 
by calling the Soils Laboratory Office (612-625-3101). Collect a 2-3 cup sample volume. 

Water samples for florist/nursery clients will be analyzed for the same parameters and at the same 
cost as soil/media samples. An alkalinity test is also available with the water analysis for an additional 
$5.00. The minimum volume required is 8 oz. 

The Soils laboratory will mail your results directly to you in addition to sending a copy to Dr. 
Swanson. Dr. Swanson will formulate the recommendations based on the analysis and send them to 
you. In an emergency situation, if you have not received your data or recommendations when 
expected, call the laboratory office at 612-625-3101, or Dr. Swanson at 612-624-7432. You may have 
it faxed out from the lab, but this will be done only by request and will carry a charge of $5.00 per 
group of sample data. 

Although these costs do add up over time, proper monitoring of field soil and container media 
may be a minor, but very critical expense compared to the value and investment in plants and the soil 
or medium in which they are growing. It is in your best interest to know and understand the utrition
al status of your plants at all times. It will definitely have an impact on the quality of your stock, its 
shelflife and on profitability. Please use the enclosed form to provide as much information with each 
sample as possible. This will result in a better understanding of the situation and therefore proper 
recommendations can be made that are in fact applicable and meaningful to you. You may continue 
to get soil sample boxes from your county agent, the soils lab or from us at most educational sessions . 

••••••••••••••••• 
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MINNESOTA EXTENSION SERVICE 

UNIVERSITY OF MINNESOTA 

AG-MI-3658 
Revised 1990 

Nursery Soil Sample Information Form 

Nursery Container Stock 
Media Sample 

(Spurway/Florist Test) 

'.)ate ________________ _ 

~ame----------------

~rm-----------------

\ddreS:,..... _______________ _ 

'hone ________________ _ 

iample ID No./Name ___________ _ 

'!ant Species -----------------

'!ant/Container Size -----------

'lant Appearance/Growth: 

Very Good __ _ Good __ _ 

Fair --- Poor ___ _ 

.ast Fertilization: Date ___________ _ 

Fertilizer-------------

Rate 

pccific Problems 

.emarks----------------

'he testing fee for the Florist Media Sa~ple 
; $15.00 for each sample. 

Nursery Field Stock and Landscape Plants 
Soil Sample 

(Regular Series, Nitrates and Soluble Salts) 

Date-----------------
Name-----------------
Fmn ________________ _ 

Address----------------

Phone-----------------
Sample ID NoJName ___________ _ 

Plant Species---------------
Plant Size _______________ _ 

Plant Appearance/Growth: 

Very Good __ _ Good---
Fair __ _ Poor __ _ 

Last Fertilization: Date ___________ _ 

Fertilizer ____________ _ 

Rat.~--------------
Specific Problems -------------

Remarks----------------

The testing fee for the Regular Series, Nitrates & 
Soluble Salts is $16.00 for each sample. 

'rap the container(s) in paper. Place this information sheet and remittance in a stamped envelope and attach it to the outside of the 
1ckage. Write your return address on the package, tie it securely, and mail by parcel post to: 

Soil Testing Laboratory 
Uni\'ersity of Minnesota-135 Crops Research Bldg. 

1903 Hendon A venue 
St. Paul, MN S5108 

1close check or money order, payable to the UNIVERSITY OF MINNESOTA. The sender pays the postage. PLEASE DO NOT 
~ND CASH. The University of :Minnesota will not be responsible for cash sent through the mail. 

FOLLOW THE SAMPLING INSTRUCTIONS ON THE BACK 
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Instructions for Taking Soil Samples 
From Containers, Benches, Beds or Fields 

!. 

The results of a soil test are of no value unless the sample is representative of the soil in question. Scrape 
off any mulch and the top 1/2-1 inch of soiVmedia where the sample is to be collected. Use a clean sampling tool, 
such as a trowel or a thin-walled piece of tubing fitted with a wooden plunger for emptying, to obtain a core of soil. 
~ach core of soil should extend to the container or bench bottom, to a depth of 6-12 inches in ground beds, or to 
12-18 inches in fields. Randomly take cores from at least 10 containers or randomly take 15-20 cores from each 
field area and mix thoroughly to form one composite sample. 

If plants in one particular portion of an area indicate a problem, and plants in the remainder of the area are 
growing normally, do noi combine soil from the two areas into one sample. Two separate samples, one from the 

· problem area and one from the normal area, should be sent in for analysis. 

See the bulletin entitled Soil Testing and Feni/izer Application for Nwsery Management and Production 
(AG-BU-2830) for further details on soil sampling and fertilizer application . 

• 

ssued in furtherance of cooperative ext~nsion won< in agriculture and home economics, ads of May 8 and June 10, 1914, in cooperation 
r,,ith the U.S. Department of Agriculture, Patrick J. Borich, Dean and Diredor of Minnesota Extension Service, University of Minnesota, 
31 Paul, Minnesota 55108. The University of Minnesota, including the Minnesota Extension Service, is committed to the policy that all 
>arsons shall have equal access to its programs, facilities, and employment without regard to race, religion, color, sex, national origin, 
1andicap, age, veteran status, or sexual orientation. 
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University of Minnesota 
Horticulture and TRE Teaching and Education Programs 

Bert T. Swanson and James B. Calkins 

I. Environmental Horticulturi Curriculum 

Horticulture studies at the University of Minnesota are now available in three majors: Animal & 

Plant Systems Major (AnPl), Agricultural Industries and Marketing Major (AIM), and Science in 

Agriculture Major (SA). The Science in Agriculture major (SA) provides a strong scientific base for 

students interested in pursuing a graduate level degree upon completing the Bachelor of Science 

degree. 

The Agricultural Industries and Marketing Major (AIM) (see attached gold sheet) provides three 

basic study areas in Science, Communications, and Business, plus a Horticulture Area of Emphasis 

of approximately 22 ·credits. 

The Animal and Plant Systems Major (AnPl) provides the highest level of horticulture courses. 

Within AnPl, two Areas of Emphasis are offered: Horticultural Food Crop Production (HFCP) and 

Environmental Horticulture (see attached green sheets). Within Environmental Horticulture (EH), 

two sequences are offered: the Landscape, Nursery & Turf Sequence and the Floriculture Sequence. 

The Horticultural Food Crop Production, and the Environmental Horticulture Areas of Emphasis will 

both provide a strong program of Horticulture in the AnPl major. The Nursery, Landscape and Turf 

Sequence provides very strong basic and applied studies and experiences in all areas of Nursery, 

Landscape and.Turf industries. 

The Nursery, Landscape, and Turf Management sequence in Environmental Horticulture is a 4-

year curriculum for anyone interested in Nursery Management and Production, Garden Center 

Management, Landscape Maintenance and Management, and Turf Management. A Spring Quarter, 

full-time, structured internship is required of all students. A "Business Enrichment" program 

consisting of 20-25 credits in business courses is also required. This is a strong and diverse 

curriculum consisting of the courses listed on the enclosed program (green sheets). I would greatly 

appreciate your thoughts and suggestions as to your opinion on these majors that will be administered 

by the Department of Horticultural Sciences and which will be the majors that supply the employees 

for the Nursery, Landscape, and Turf Industries. I would particularly appreciate comments on the 

Nursery, Landscape and Turf Sequence being offered as one sequence rather than three separate 

entities. 

Landscape Architecture has been split off from Horticulture and has moved to a new college called 

the College of Architecture and Landscape Architecture. 

The Department of Horticultural Science has recently developed 4 new courses that will become 

core courses for most of our undergraduates. These are intended to further improve the quality of 

our undergraduate students that enter your industry . 

. To obtain additional information on any of the majors, call Bert Swanson at 612-624-7432. 
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II. TRE Plant Management Sessions for Nursery Production and Nursery Retail Sales and Services 

The Nursery Production and Nursery Retail Sales and Service educational sessions from the 

University of Minnesota TRE Nursery Program exist in the Plant Management sessions of the MNLA 

Annual Convention and Education Day Programs. This total combination of concurrent programming 

with the UM and the MNLA sessions provides an outstanding mix of technical and managerial 

educational sessions that encourage a good intellectual interchange between the commercial, 

governmental, and institutional professionals in horticulture. A more formal relationship between the 

MNLA, the MN Society of Arboriculture and UM TRE is needed to provide a better working 

interaction among these organizations. A joint meeting every third year is being suggested as a place 

to start. Your comments on enhancing this concept and putting such a system in place, as well as· 

improving any of the educational sessions are requested and appreciated. 

III. Nursery, Landscape and Garden Center Professionals' Educational Arboretum Days, Traveling 

Nursery Seminars and Seasonal Employee Seminars 

Nursery, Landscape and Garden Center Professionals' Arboretum Day programs have been 

widely accepted over the last twelve years. They have varied from a monthly meeting to a semi

annual meeting. These meetings are now held in cooperation with the MNLA and are held 3 times 
\_ 

per year during February, June, and September. The June and September meetings are held on the 

last Wednesday of the month; the February meeting consists of our Traveling Nursery Seminars 

wherein the program is taken on the road and presented in the Twin Cities, Rochester, Duluth, 

Glenwood, and Bemidji. Your suggestions for topics and speakers for these sessions are requested 

and needed. Please contact Clark Montgomery (Beltrami County, 218-751-7300); Jack Morris (Pope 

County, 612-624-5301); Bob Olen (St. Louis County, 218-726-7512); Dennis Schrock (Olmsted 

County, 507-285-8250); Bert Swanson (612-624-7432) at the St. Paul Campus, University of 

Minnesota; or any member of the UM Plant Management Task force or the MNLA Plant Management 

Committee. Also please advise us if the locations should be different from those listed above. 

The Seasonal Employee Seminars are extremely difficult to schedule as the weather plays a large 

part in when these people would be available for an educational session. Consequently, this session 

• was not held last year. If you feel that these sessions should continue or if you have any ideas on how 

to schedule it properly for the benefit of everyone, please contact Bert Swanson (612-624-7432) . 

••••••••••••••••• 
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UNIVERSITY OF MINNFSOTA COLLEGE OF AGRICULTURE 
MAJOR: ANIMAL & PLANT SYSTEMS 
ENVIRONMENTAL HORTICULTURE 

Intended Audience: Students desiring careers in bachelor's level professional positions requiring 
a thorough understanding of the technical aspects of agriculture. 

Purpose of Major: Prepare competent managers and technical advisors for animal and plant 
production and service systems. 

Special Features: This major is a joint effort of six agricultural science departments within the 
COA, especially targeted to students with production- or services-related career interests. There 
is a relatively small number of "core curriculum" requirements, with most major-specific credits in 
the student's area of emphasis. 

Benefits to Students - Gain a more integrated perspective on plant & animal agriculture. 
- Specialize in the plant or animal production area of greatest interest to 

you. 
- Enhance your problem solving & technical competence. 

Required Courses 

I. MAJOR CURRICULUM (95 credits) 
A Communication (17 credits) 

1. Rhet 1101 - Writing to Inform and Persuade ( 4) 
2. Rhet 1104 - Library Research Methods ( 1) 
3. Rhet 1151 - Writing in Your Major (4) 
4. Rhet 1222 - Public Speaking ( 4) 
5. Rhet 3562 - Writing in your Profession ( 4) 

B. Mathematics & Statistics (8 credits) 
1. Math 1111 - College Algebra and Analytical Geometry (5) 

or Math 1142 - Short Calculus (5) 
or Math 1201 Pre-Calculus (5) 
or Math 1211 - Calculus I (5) 

2. Stat 3011 - Statistical Analysis ( 4)* 
or IDSc 1010 - Fundamentals of Information Development & USC ( 4)* 
or OMS 1020 - Data Analysis and Statistical Inference for Managers ( 4)* 
or IDSc 3030 - Information Systems and Information Management ( 4)* 
or Agro 3060 - Field Plot Design in Agronomy (3) 

C. Computer Competency Computer skills are necessary for today's student. As a 
student in the College of Agriculture, you will use computer applications in your 
coursework no matter which major you choose. You will be expected to have basic 
computer competency in word processing, spreadsheets, database management, and 
telecommunications. Your level of computer competency will be assessed in the 
advising process. If you are lacking the needed skills, you will be given advice 
on which courses you will be required to take in order to learn those skills. 

D. Phvsical and Biological Sciences (32 credits) 
1. Biol 1009 - General Biology (5) 
2. Chemistry (13) - one of the following series: 

a. Series A 
(1) Chem 1001 - Chemical Principles and Covalent Systems I (5) 
(2) BioC 3001 - Elementary Biochemistry I ( 4) 
(3) BioC 3031 - Elementary Biochemistry II (4) 
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E. 

F. 

b. Series B 
(1) Chem 1001 - Chemical Principles and Covalent Systems I (5) 
(2) Chem 1002 - Chemical Principles and Covalent Systems II (5) 
(3) BioC 3031 - Elementary Biochemistry II ( 4) 

c. Series C 
(1) Chem 1004 - General Principles of Chemistry I (5) 
(2) Chem 1005 - General Principles of Chemistry II (5) 
(3) BioC 3001 - Elementary Biochemistry I ( 4) 
( 4) BioC 3031 - Elementary Biochemistry II ( 4) 

d. Series D (Recommended for students considering Graduate Study) 
(1) Chem 1004 - General Principles of Chemistry I (5) 
(2) Chem 1005 - General Principles of Chemistry II (5) 
(3) Chem 3301 - Elementary Organic Chemistry I ( 4) 
( 4) Chem 3305 - Elementary Organic Chemistry Laboratory I (2) 
(5) Chem 3302 -. Elementary Organic Chemistry II (4) 
(6) Chem 3306 - Elementary Organic Chemistry Laboratory II (2) 

3. Phys 1041 (4) and 1045 (1) - Introductory Physics & Laboratory 
or Phys 1001 (4) and 1005 (1) The Physical World & Laboratory 

4. One of the following (5): 
a. Biol 1103 - General Botany (5) 
b. Biol 3012 - Plant Biology (5) 
c. Biol 1106 - General Zoology (5) 
d. Biol 3011 - Animal Biology (5) 

5. One of the following ( 4): 
a. Geo 1001 ( 4) and 1021 (1) - Introduction to Geology and Laboratory 

(5) 
b. Geo 1002 - Historical Geology ( 4) 
c. Geo 1005 - Geologic Perspectives on Energy (4) 
d. EBB 3001 - Introduction to Ecology ( 4) 
e. EBB 3111 - Vertebrate Behavior (4) 

or AnSc 3111 - Introduction to Animal Behavior (4) 
f. Bot 3109 - Plant Anatomy (5) 
g. Soil 5240 - Microclimatology Soils ( 4) 
h. Ent 5320 - Ecology of Agriculture ( 4) 
1. Phys 1042 ( 4) and 1046 (1) - Introductory Physics and Laboratory 
J. Phys 1071 (4) and 1075 (1) - Introductory Meteorology and Lab 

or Soil 1262 - Introduction to Meteorology ( 4) 
k. Math 1142 - Short Calculus (5) 
I. MicB 3103 - General Microbiology (5) 

or VPB 3103 - General Microbiology (5) 
m. GCB 3022 - Genetics ( 4) 

or Biol 5003--Genetics ( 4) 
Professional Courses (16 credits) 
1. Soil 3125 - Basic Soil Science ( 4) 
2. Ent 1005 - Economic Entomology ( 4) 

or Ent 5250 - Forest Entomology (4) 
3. AgEn 3:XXX - Engineering Principles & Applications ( 4) 
4. Agri 5000 - Professional Experience Project ( 4) 
Social Sciences, Arts, and Humanities (22 credits) 
1. Individual & Society (14) 

a. AgEc 1101 - Principles of Microeconomics ( 4)* 
b. AgEc 1102 - Principles of Macroeconomics ( 4) * 
c. One course in Development of Civilization (3). See COA Bulletin, All College 
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II. 

., 

III. 

• 

Requirements, section C 2. 
d. Electives in this category (3). See COA Bulletin, All College Requirements 

Section C 1 and 2. 
2. Literature, Humanities and Fine Arts (8) 

a. Electives in this category (8). See COA Bulletin, All College Requirements 
Section D. 

ENVIRONMENTAL HORTICULTURE EMPHASIS (40 credits) 
A Hort 1021 - Woody Plant Materials (5) 
B. Hort 1022 - Herbaceous Plant Materials (5) 
C. Hort 1036 - Plant Propagation (5) 
D. Hort 1100 - Biology of Hort Production ( 4) 
E. Hort 3016 - Greenhouse Management (2) 
F. PIPa 5002 - Plant Pathology (5) 

or PlPa 5050 - Forest Pathology (5) 
G. PIPh 3131 - Plant Physiology (4) 
H. Soil 3416 (4) and Soil 3417 (1) - Soil Fertility and Laboratory (5) 
I. GC 1513 - Small Business Operations (5)* 

LANDSCAPE, NURSERY AND TURF SEQUENCE OR FLORI CULTURE SEQUENCE (Choose 
One) 
A LANDSCAPE, NURSERY AND TURF SEQUENCE (57 credits) 

1. LA 1025 - Basic Visualization I ( 4) 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

or Ind 1600 - Drafting (3) 
or Dsgn 1550 - Drafting ( 4) 
Hort 3030 - Landscape Design of Residential and Small Commercial Sites ( 4) 
Hort 3072 - Turf Management ( 4) 
Hort 3099 - Senior Seminar ( 1) 
Hort 5026 - Landscape Management (5) 
Hort 5042 - Turf Science (5) 
Hort 5046 - Nursery Management I ( 4) 
Hort 5047 - Nursery Enterprise Development (2) 
Hort 5048 - Nursery Management II ( 4) 
Electives (13) 
Business Enrichment (12) 
a. Twenty-five credits are required to fulfill the Business Enrichment requirement. 
b. Starred courses in I-II above may apply towards the Business Enrichment 

C. 

requirement. 
Any of the following courses may also apply towards the Business Enrichment 
requirement: 
(1) Acct 1024 (3) + 1025 (3) - Accounting I & II 

(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 
(9) 

or AgEc 1250 - Managerial Accounting (5) 
Acct 3001 - Managerial Accounting ( 4) 
AgEc 3001 - Applied Microeconomics: Consumers & Markets ( 4) 
AgEc 3002 - Applied Microeconomics: Managerial Economics ( 4) 
AgEc 3003 - Applied Microeconomics: Markets & Prices ( 4) 
AgEc 3006 - Applied Macroeconomics: Governments and the Economy 
(4) 
AgEc 3290 - Agribusiness Management ( 4) 
AgEc 5XX:X - Market Organization and Regulation ( 4) 
BFin 3000 - Finance Fundamentals ( 4) 

or AgEc 3500 - Farm and Agribusiness Finance (5) 
(10) BLaw 3058 - Business Law ( 4) 
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B. 

or AgEc 3920 - Agriculture Law (4) 
(II) AgET 3030 - Introduction to Problem Solving with Computers 

( 4) or GC 1571 - Introduction to Basic and to Computers (5) 
(12) GC 1575 - Introduction to Computers (4) 
(I 3) GC 3571 - Computer Approach: Problem Solving (5) 
(14) Ins 5100 - Risk Management & Insurance (4) 
(15) GC 3560 - Personnel Administration ( 4) 

or GC 3602 - Applied Supervision 
(16) Jour 3201 - Principles of Advertising (4) 
(17) Mgmt 3001 - Fundamentals of Mangement (4) 
(I 8) Mgmt 3004 - Business Policy:Strategy Formulation & 

Implementation (5) 
(19) Mktg 3000 - Principles of Marketing ( 4) 
(20) Mktg 3010 - Buyer Behavior & Market Analysis (4) 
(21) IDSc IO IO - Fundamentals of Information Development and 

Use (4) 
(22) IDSc 3030 - Information Systems and Management (4) 
(23) OMS I 020 - Data Analysis and Statistical Inference for 

Managers (4) 
(24) OMS 3000 - Introduction to Operations Management (4) 
(25) Rhet 5170 - Managerial Communications (4) 

FLORICUL TURE SEQUENCE** {57 credits) 
I. Hort 3099 - Senior Seminar (I) 
2. Hort 5040 - Plant Growth Regulation (4) 
3. Hort 5052 - Ph ysiological Manipulation of Flowering Plants (4) 
4. Hort 5054 - Commercial Floricultural Crop Production (2) 
5. Hort 5055 - Commercial Glasshouse Systems, Practices and Problems (5) 
6. Electives - 36 credist 

GRAND TOTAL CREDITS 192 

See Item III A 11 . 
This sequence can be modified to include Interior Plantscaping . 
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UNIVERSITY OF MINNESOTA COLLEGE OF AGRICULTURE 
MAJOR: AGRICULTURAL INDUSTRIES AND MARKETING 

Intended Audience: Students desiring careers in sales, public relations, marketing and sales, 
purchasing management; in industries that provide production inputs to farmers and/or handle the 
animals, crops, & horticultural products produced at the production or service level of the marketing 
process. 

Purpose of Major: Students will have the skills and knowledge identified by the agribusiness firms 
in Minnesota and the U.S. as desired in their new college-educated employees. 

Special Feature: Unique blend of three subject matters: 1) basic understanding of modern sciences, 
with opportunity to specialize in an agricultural area of emphasis; 2) conceptual and experience
based education in oral and written communication; 3) rigorous training in quantitative methods 
plus economic and business concepts and practices. 

Benefits to Students - Join the new COA program tailored to agribusiness employers' requests. 
- Complete most course requirements on the friendly, smaller St. Paul campus. 
- Prepare for agribusiness problem solving . 
- Study an equal balance of agriculture, business and communication. 

Required Courses 

I. MAJOR CURRICULUM (94 credits) 
A. Communications (32 Credits) 

1. Rhet 1101 - Writing to Inform and Persuade (4) 
2. Rhet 1104 - Library Research Methods ( 1) 
3. Rhet 1151 - Writing in your Major ( 4) 
4 . Rhet 1222 - Public Speaking (4) 
5. Rhet 3562 - Writing in your Profession (4) 
6. Rhet 5258 - Interviewing - Dynamics of Face-to-Face Communication (4) 
7. Rhet 3266 - Communication, Discussion in Small Group Decision Making (4) 

or Speh 3411 - Small Group Communication Processes (4) 
8. GC 1537 - Professional Selling (4) 

or BME 5260 - Professional Sales Education (3) 
9. One of the following (4): 

a. Speh 3431 - The Role of Persuasion in the Modern World (4) 
b. Speh 3441 - Communication in Organizations (4) 
c. Jour 3201 - Principles of Advertising ( 4) 
d. Rhet 3254 - Advanced Public Speaking (4) 

B. Quantitative Methods (14 credits) 
1. Math 1142 - Short Calculus (5) 
2. AgEc 1250 - Principles of Accounting (5) 

or Acct 1024 (3) and Acct 1025 (3) - Principles of Financial 
Accounting I & II 

3. Stat 3011 - Statistical Analysis (4) 
or IDSc 1010 - Fundamental of Information Development and Use (4 ) 
or OMS 1020 - Data Analysis and Statistical Inference for Managers 
(4) 

C. Computer Competency Computer skills are necessary for today's student. As a 
student in the College of Agriculture, you will use computer applications in your 
coursework no matter which major you choose. You will be expected to have basic 
computer competenay in work processing, spreadsheets, database management, and 
telecommunications. Your level of computer competency will be assessed in the 
advising process. If you are lacking the needed skills, you will be given advice on 
which courses you will be required to take in order to learn those skills. 

D. Physical and Biological Sciences (19 credits) 
1. Biol I 009 - General Biology (5) 
2. Chem I 00 I - Chemical Principles and Covalent Systems (5) 
3. BioC 300 I - Elementary Biochemistry I (4) 

or Chem 1002 - Chemical Principles and Covalent Systems (5) 
4. One of the following (5): 

a. Biol 1103 - General Botany (5) 
b. Biol 1106 - General Zoology (5) 
c . Biol 3011 - Animal Biology (5) 
d. Biol 3012 - Plant Biology (5) 
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II. 

III. 

IV. 

V. 

E. Individual & Society (I 6 credits) 
I. Psy 1001 - Introduction to Psychology (5) 

or Soc 1001 - Introduction to Sociology (4) 
2. One of the following ( 4 ): 

a. Rhet 1310 - Humanities: The Land in American Experience (4) 
b. AgEc 3040 - Economic Development of American Agriculture (4) 
c. Rhet 3375 - Humanities: Agricultural Heritage (4) 

3. Electives in this area (7) - See UM Ag Bulletin, All College Requirements, 
Section C. 

F. Literature, Humanities, and Fine Arts (12 credits) 
I . Electives in this area ( 12) - See UM Ag Bulletin, All College Requirements, 

Section D. 

PROFESSIONAL COURSES (31 credits) 
A. Economics & Business (27 credits) 

I. AgEc 110 l - Principles of Microeconomics ( 4) 
2. AgEc 3001 - Applied Microeconomics: Consumers and Markets (4) 
3. AgEc 3002 - Applied Microeconomics: Managerial Economics (4) 
4. AgEc 3003 - Applied Microeconomics: Markets and Prices (4) 
5. AgEc 3920 - Agricultural Law (4) 
6. One of the following (4): 

a. GC 1513 - Principles of Small Business Operation (5) 
b. AgEc 3500 - Agricultural Finance (5) 
c. AgEc 5440 - Cooperatives and Agribusiness Organization (4) 

7. One of the following (3 ): 
a. AgEc 3420 - Grain Marketing Economics (3) 
b. AgEc 3430 - Dairy Marketing Economics (3) 
c. AgEc 3440 - Livestock Marketing Economics (3) 
d. AgEc 3450 - Agricultural Input Marketing Economics (3) 
e. AgEc 5480 - Futures, Markets, and Prices (4) 
f. AgEc 5550 - Food Marketing Economics (4) 

B. Professional Project (4 credits) 
I. Agri 5000 - Professional Experience Program (Internship) (4) 

or AlM 5000 - Marketing Practicum (4) 

AGRICULTURAL SICENCE ( 18 credits) 
A. AnSc 1100 - Introduction Animal Science (5) 
B. Soil 3125 - Basic Soil Science (4) 

or FScN 1612 - Principles of Nutrition (4) 
C. Agro 1010 - Principles of Agronomy (5) 

or Hort 1100 - Biology of Horticultural Production (4) 
D. AgEt 3025 - Engineering Principles and Applications (4) 

or FScN I I 02 - Technology of Food Processing ( 4) 

HORTICULTURAL INDUSTRIES AREA OF EMPHASIS (23 credits) 
A. Hort 3016 - Greenhouse Management (2) 
B. Hort 1036 - Plant Propagation (5) 
C. 16 credits from the following (16): 

I. Hort 3072 - Turf Management (4) 
2. Hort 5026 - Landscape Managment (5) 
3. Hort 5032 - Tree Fruit Production (4) 
4. Hort 5033 -<Small Fruit Production (3) 
5. Hort 5034 - Commercial Vegetable Agriculture (5) 
6. Hort 504 I - Environmental Physiology of Horticultural Plants (3) 
7. Hort 5042 - Turf Grass Science (5) 
8. Hort 5046 - Nursery Management I (4) 
9. Hort 5047 - Nursery Enterprise Development (2) 
10. Hort 5048 - Nursery Management II (4) 
11. Hort 5052 - Physiological Manipulation of Flowering Plants (4) 
12. Hort 5054 - Commercial Floricultural Crop Production (2) 

ELECTIVES (27 credits) 
GRAND TOT AL CREDITS 192 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus Department of Horticultural Science 

College of Agriculture 

Classes in 
Horticulture 

Evening Classes for: 

305 Alderman Hall 
1970 Fa/well A venue 
St. Paul . MN 55108 

612-624-5300 
Fae 612-624--4941 

Fun--call: Compleat Scholar 
612/624-3300 

Credit--call: Continuing Educa
tion & Extension 612-625-3333. 

4 Year Degree--Department of 
Horticultural Science 
612/624-4242 . 

University of Minnesota 
St. Paul, MN 55108 
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