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Girdling Roots, Not Cankers, are Responsible for 
Leaning Amur Chokecherry Trees 

Cynthia L. Ash 
Department of Plant Pathology 

A high percentage of Amur chokecherry, Prunus maackii, exhibited tipping or leaning in nursery and 
landscape plantings. In response to concerns among nursery and landscape professionals in 
Minnesota, a survey was distributed via the Nurserymen's newsletter to determine the extent of the 
problem. Condensed results of the survey are given in Table 1. 

An examination of amur chokecherry trees in the University TRE nursery suggested that there may 
be an association between leaning and root rot, cankers or lower trunk damage. Leaning and 
cankered trees, ranging from liners to 5 inch caliper, were collected from the University TRE nursery 
and several private nurseries. Root systems and lower trunks were examined for disease and abiotic 
problems. Isolations were made from diseased spe.cies. 

The majority of the leaning trees did not have fungal cankers or root rot. The organisms isolated 
from those which did were of a secondary nature, i.e., coming in after damage was caused by another 
agent. Flat headed wood borers were found causing canker-like symptoms on trees in one nursery. 
Moderate to severe root girdling by their own root system was present on all tress. It is postulated 
that the lack of root development on one or more sides of the tree due to root girdling predisposes 
the trees to damage from wind and poor soil conditions. Weakened trees are attractive to secondary 
borers and fungal pathogens. · 

Predisposition to root girdling may be influenced by fast growth rates, soil type or condition, planting 
methods, etc. If. this tree is to continue be used in the landscape, more research is needed to 
understand the factors which affect root growth and how they can be altered to prevent this tree 
species from girdling itself. 

TABLE 1. Results of Survey Concerning Problems with Prunus maackii 

l. 53% of the respondents indicated that they had observed problems with amur chokecherry 
trees in the nursery or landscape. 

2. The percentage of trees with problems was estimated from 1-75% of the total trees observed 
by the above respondents. 

3. · 18% of ·the respondtmts indicated that they were no longer going to sell amur chokecherry 
trees. · 

4. Another 18% of the respondents were unsure as to whether they would continue to sell amur 
chokecherry trees. 

(32 surveys were returned) 
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Incorporation and Top Dressing of Fertilizer for Container Nursery Stock 

Bert Swanson, Jim Calkins, and John Daniels 

In the spring of 1987, rooted cuttings or BR seedlings of three evergreen and three deciduous 
varieties (Table 1) were containerized into a media described in Table 2 which contained seventeen 
different fertility regimes. One-gallon containers were used for evergreens and two-gallon containers 
were used for deciduous stock. The fertility treatments include nine topdress treatments, six 
incorporated treatments, one liquid treatment, and one non-fertilized treatment (Table 3). 

The plants were evaluated in July and September of 1987 and 1988 for overall plant quality. Growth 
measurements were taken at the end of 1987 and 1988. Dry weights were taken at the end of 1988. 
Soil analyses were done at two week intervals during the growing season of 1987 and the end of 1988. 

Complete and detailed analyses are being conducted on the 1987 and the 1988 data at this time. 
Means were presented last year for the 1987 data and means have been calculated for the 1988 plant 
volumes, plant dry weights and plant quality ratings for each treatment. These 1988 data are 
presented graphically in Figures 1, 2, and 3. (The 1988 data are even more explicit in the significant 
improved plant performance with incorporated fertilizer over to dressed fertilizer. Detailed 
explanations and comparisons between treatments and growth years will be published when the 
analysis is complete. 

Table 1. 

Table 2. 

Species treated with 17 fertilizer regimes. 

Juniperus chinesis "Maneyi" (plugs) 
Thuja occidentalis 'Techny' (plugs) 
Abies balsamea (BR seedlings) 
Aronia melanocarpa elata (BR seedlings) 
Physocarpus opulifolius 'Darts Gold' (R/C) 
Viburnum lentago (BR seedlings) 

Container media used with the various fertility regimes. 

Treatments 1-14, 16, 17 

2: hypnum peat 
2: composted chips 
1: sand 
1: topsoil 

Treatment 15 

2: composted chips 
1: rotted manure 
1: sphagnum peat 
I: topsoil 
I: sand 
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Table 3. Top dress and incorporated fertilizer treatments applied to container Nursery Stock 

Trt. 
No. 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 

Treatment 
Osmocote 14-14-14 
Osmocote 18-6-12 
Osmocote 14-14-14 plus 18-6-12 
Sierra 17-6-10 + minors 
Sierra 17-6-12 plus 17-6- IO 
Woodace 21-4-10 + minors 
Liquid 
Sierra High-N 24-4-6 
Sierra Northwest 18-7-12 
Woodace 14-3-3 Briquettes (16 gm) 

Osmocote 13-13-13 plus 17-6-12 
Sierra 17 -6-10 + minors 
Woodace 21-4-10 + minors 
TRE II (New mix, TRE fertility) 
TRE I (Old mix, TRE fertility) 
Sierra Northwest 18-7-12 
Control - No fertilizer 

Application 
Method 
Topdress 
Topdress 
Topdress 
Topdress 
Topdress 
Topdress 
Topdress 
Topdress 
Topdress 
Topdress 

Incorp. 
Incorp. 
Incorp. 
Incorp. 
Incorp. 
Incorp. 

* TRE Fertility: Osmocote 14-14-14 4 lb./cu. yd. plus 
Osmocote 18-6-12 4 lb./cu. yd. plus 
Peters 9-45-15 3 lb./ cu. yd. plus 
Peters FTE 555 4 oz./cu. yd. 

Topdress Rates 
l...&fil . 2 gal 
15 gm 37.5 gm 
16.5 gm 38.25 gm 
7.5 + 8.75 gm 18.25 + 19.13 gm 
17.5 gm 43.75 gm 
6 + 8.75 gm 15.5 + 21.88 gm 
1_7.5 gm 31.5 gm 
200 ppm constant feed 
24 gm 59.5 gm 
18.25 gm 28.8 gm 
4 briq. 6 briq. 

6.5 lb + 4 lb 
11.5 lb 
11 lb 
* 
* 
12 lb 
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Winter Protection of Container Nursery 
Stock in Minnesota 

Bert T. Swanson, John Daniels, Jim Lewis and Jim Calkins 

Treatments evaluated for the winter protection of container nursery stock included: (I) poly-coated 
plant foam, (2) white plastic, (3) clear plastic/straw/clear plastic sandwich, (4) clear plastic/straw, 
(5) clear plastic hoop house, (6) straw, and (7) white plastic hoop house. Conifers in 1 gallon and 
deciduous material in 2 gallon containers were included as follows: 

1. Acer ginalla 
2. Aronia melanocarpa 
3. Betula platyphylla iaponica 'White Spire' 
4. Boxus koreana 
5. Juniperus chinensis 'Sea Green' 
6. Juniperus horizontalis 'Hughes' 
7. Juniperus horizontalis plumosa 'Compacta' 
8. Juniperus horizontalis 'Wiltoni' (Blue Rug) 
9. Juniperus sabina 'Buffalo' 
10. Juniperus sabina 'Pepin' 
11. Juniperus sabina 'Pepin Savins' 
12. Lonicera 'Freedom' 
13. Lonicera maximoxiczii scahalinensis 

· 14. Pinus sylvestris 'Darnell' 
15. Potentilla fruticosa 'Coronation Triumph' 
16. Rhus aromatica 
17. Thu ia occidentalis 'Techny' 

Air' and growing medium temperature under each covering, and ambient air tempera~ure----was 
measured five times/day from 11/18 to 11/22 and then weekly until uncovering on 9 April. Pia~ 
were evaluated for injury and growth upon uncovering in April and again in late Jun~:· The clear 
plastic/straw/clear plastic sandwich provided the highest minimum, the lowest maximum 
temperatures and the least fluctuating temperatures under the covering throughout the1winter season. 
Temperature variation was greater in the hoop-house treatments than any others, with the greatest 
variation occurring in the clear plastic hoop-house treatment (greatest daily and seasonal temperature 
fluctuations). 

Injury ratings were highest in treatments 5, 6 and 7 respectively with the clear plastic hoop-house 
resulting in significant injury to many evergreen species. Injury was least in the clear 
plastic/straw /clear plastic sandwich (Treatment 3). 

Rhus aromatica sustained severe injury in all treatments. Species 1, 2, 3, 12, 13, and 15 showed slight 
growth at the time of uncovering. Final plant growth was greatest and similar in Treatments 1, 3 and 
4 and was significantly lowest in the clear plastic hoop-house. 

A new study was initiated Fall 1988 to compare the clear plastic/straw /clear plastic (CP /S/CP) 
sandwich· to white plastic/microfilm (WP /MF) covering. Several species were covered and 
temperature readings are being taken at 8:00 a.m. and 2:00 p.m. daily. To date, temperatures under 
both coverings are considerably warmer and less fluctuating than ambient air temperatures. The 
WP /MF covering media temperatures are similar to ambient soil temperatures. The CP /S/CP 
covering averages approximately 8-10° F warmer than the WP /MF covering and is more stable in 
temperature variation. Complete protection of container stock can be obtained with a 
plastic/straw/plastic sandwich if applied to the laid-down stock prior to severe late fall or early 
winter freezing temperatures. A fungal spray over stock after it is laid down is suggested and rodent 
bait placed every 25-50 ft2 under the covering is required. 
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"'Tho, actual killing to,mpo,raturo, will vary with tho, 
d"gt'"" or plant dormancy at tho, time or exposure to the 
low-to,mpo,rature. Who,n plants srO! preconditioned for 
low-to,mperature storago, and the ternperuuro, ro,mains 
uniformly low prior to exposuro, to cold-temperaturo,. 
tho, roots will generally survive provided that the 
tempo,raturo, does not go bO!low the average killing tem
;i,,raturo, for tho, species. However, ir tho, low-tempera
ture follows a period or nuctualing temperatures, 
espo,c1ally temperatures that are conducive to gTowth, 
tho, roots could be injured at temperatures s1gniricantly 
higher than !he average killing temperature. Also, the 
roots or newly rooted cu!!ings have a tendency to be 
less tolerant or cold-temperature stress than plants with 
a year or more or growth. To minimize root injui;1,, 
plants should be stared at a temperature at least 3-5 F 
above the average killing temperature." - Harold David
son and Roy :-.tecklenburg. 1981. NURSERY MANAGE-

DECIDUOUS PLANTS 

\!ENT - ADMINISTRATION AND CULTl:RE. 
450 pages. Pro,nt1ce-HaU, Inc. 

Non-notatO!d to,mpo,raturo,s wero, ro,porto,d by: en
Brigs (1980 Ornamentals Northwest So,minars - baso,d 
on ooservalion5 at the Brigg, Nursery in Olympia, WA) 
and date reported by John R. Havis (1976, HortScience 
11(4):385-386), and Po,tt!I' I.. Sto,ponlnm, ~ L. Good, 
and S!O!YO!II C. Wiest (1976, American Nurseryman 144-
(6):16, 76-79).__ . 

(G) = Reported by Pnmcis R, Gouin, American Nursery
man, October I, 1977, pp 56-57. These are the temper
atures that will injure primary and possibly secondary 
roots, but will not result in 100 percent kill or the root 
systems in moist soils. 

HVl!RGREEN PLAN-r.1 

Acer circinatum 
Vine :-.taple 

Acer ginnala 
Amur :-.taple 

Acer macrophyllum 
Biglear :-.taple 

Acer negundo 'Variegatum' 
Variegated Box Elder 

Acer palmatum 
Japanese :-.taple 
'A tropurpureum' 

Acer pl.a tanoides 
Norway Maple 

Acer rubrum 
Red :-.tapio, 

Acer saccharum 
· Sugar Maple 

Aesculus hippocastanum 
Common Horsechestnut 

·aerberis thunbergii 
Japanese Barberry 

Betula papyrifera 
Paper birch 

Betula pendula 
European White Birch 

Betula pendula 'Darlecarlica' 
Cutlear weeping Birch 

Carpinus betulus rastigiata 
Narrow European Hornbeam 

Catalpa ,peciosa 
Westt!l'n Cata!pll 

Chaenomeles speciosa 
Flowering Quince 

Cornus norida 
Eastern Dogwood 

cornus mas 
carnelian Cherry 

Cornus nuttallil 
PaclCic Dogwood 

cornus stotonirera 
Red Osier Dogwood 

Cotlnus coggygTiB 
Smoketree 

Cotoneaster adpressus 
praecox 

Cotoneaster congestus 

0 

10 

15 
15 (Gl 

0 

0 

20, 22 (GJ 

18 

22 

18 

18 

12 (G) 

25 (Gl 

Cotoneasto,r dam meri 23 (G) 
'Skogholmo,n' 20 (G) 

Cotoneaster horizontalis 
Rock Cotoneaster 17 (G) 

Deutzia gracilis 
Slender Deu tzia 15 

Fagus sylvatica 'Purpurea' 
Purple Beech 15 

Ginkgo biloba 
Ginkgo, Maidenhair Tree 15 

Gleditsia triacanthos 'Sunburst' 
- Sunburst Honey Locust 10 

Koelreuteria paniculata 
Goldenrain-tree 16(G) 

Liquidambar styraciflua 
American Sweetgum 15 

Liqustrum vulgare 
Common or English Privet 5 

Liriodendron tulipifera 
Tulip Tree 18 

:-.tagnolia x 'Ricki' 20 

:-.tagnolia x Soulange8118 
Saucer Magnolia 23 (G) 

:-.tagnolia stellata 
Star Magnolia 17, 22 (G) 

Oxydendrum arboro,um 
SoW'Wood 10 

Philadelphus cultiYBl'9 
\'lock Orange cultivars 15 

Potentilla fruticosa 
Pontentilla CinqueCoil -9 (G) 

Prunus blireana (blireiana) 
Blireana Flowering Plum 10 

Prunus serrulata 'Shirotae' 
Mt, Fuji Flowering Cherry 10 

Rhododendron 
Deciduous Azalea 12 
Exbury hybrid 17 (G) 
R, prunlfolium 20 (G) 
R, schllppenbachi 15 (G) 

Rhus typhlna 
Staghorn Sumac 0 

Stephanandra incisa 18 (G) 

ORNAMENTALS NORTHWF.ST NEWSLE'ITER, 
Summer 1985 

Abelia gT&ndiflora 
Glossy Abelia 

Abies amabilis 
Silver Fir 

Abies concolor 
White Fir 

Abies grandis 
Grand Fir 

Abies lasiocarpa 
Alpine Fir 

Abies procera 
Noble Fir 

Arbutus menziesii 
Madrona 

Arbutus unedo 
Strawberry Tree 

Aucuba japonica 
Aucuba, Jap.g.nese Aucuba 

Berberis julianae 
Wintergreen Barberry 

Berberis verruculosa 
Warty Barberry 

Buxus se mpervirens 
English Boxwood 

Calluna vulgaris 
Scotch Heather 

Calocedrus decurrens 
_Incense Cedar 

Camellia japonice 
Common Camellia varieties 

Camellia sasanqua 
Sasanqua Camellia varieties 

Cedrus atlantica 'Glauca' 
Blue A !las Cedar 

Cedrus deodara 
Oeodar Cedar 

Chamaecyparis lawsoniana 
'Allumii', Allum! Cypress 

Blue Lawson Cypress 
'Ellwoodll', Ellwood Cypress 

Chamaecyparis obtusa 
Hlnolci Cypress 

Chamaecyparis pisitera 'Pilifera' 
Thread or Threadbranch Cypress 

Choisya terna ta 
Mexican Orange 

18 

0 

0 

0 

20 

20 

24 

15 

15, 27 (Gl 

15 

24 

24 

10 

10 

12 
12 

20 
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Cistua corbariensas 
Whi ta Rockrooe 20 '\llli"Olia rrandinora 

Southam '.',lqnolia 20 PHudotsuga menz1e,11 
Cortaderia selloana '\lahonia -aquifolium 10 (GJ Douglu Far 0 

Pempu Gra.,s 24 Oreion Grape 15 
Pyracantha coccinea 'Lalande,· 

Cryptomeria Japonica 17 (G) :'rlahonia bealei 23 (Gl Lalande a Pyracan tha 
'Eleians' 15 Lalande, Firethorn 12, 23 (G) 

Cytious pr""cox 16 (G) Mahonia nervosa, Ca.scade• \lahonaa Raphiolepis indica 'Rosea' 
'.',loonlight Broom 12 Low Oreion Grape l~ Pink India Hawthorn 20 

Daphne cneoru m 23 (G) Nandina domestica Rhododendron 
Rock Daphne, Garland Daphne 18 Nandina, Heavenly .Bamboo 20 carolinianum 0 IGJ 

catawbiense 0 (G) 
Daphne odors Osmanthus delavayi Evergreen Rhododendrons 10-18 

Winter Daphne 22 Delavay osmanthus 24 'Hino Crimson' 19 (G) 
'Hinodegiri' 10 IGJ 

Erica carnea O.manthus heterophyllus PJ:'r1 hybrids - 9 (G) 
Heath 18 Hollyleaf Osmanthus 20 

Rosmarinus oCCicinalis 
Escallonia rubra Pachysandra terminalis IS (Gl Rosemary 20 

Escallonia 18 
Pernettya mucronata Sarcococca ruscifolia 

Euonymus alata 19 (G) Chilean Pernettya 18 Fragrant Sarcococca 20 

Euonymus fortunei Photinia rraseria Sciadopitys verticillata 
'Argenteo-marginatus' lS (G) Fraser Photinia 12 Umbrella Pine 5 
'Carrieri' 15 (Gl 
'Colorata' 5 (G) Phyllostachys aurea Sequoia sempervirens 
'vegetus' 23 (G) Golden Bamboo 20 Coast Redwood IS 

Euonymus kiautschovicus (pa tens) 22 (G) Picea abies 'Nidiformis' Sequoiadendron giganteum 
Nest Spruce, Birds' Nest Spruce 0 Giant Sequoia s Fatsia japonica 

Fatsia, Aralia 22 Picea g!auca -9 (G) Skimmia japonica 

Gaultheria shallon 
albertiana 'Conica, Dwarf Alberta Japanese Skimmia 8 

Spruce, Albertina Spruce 0 
Sala! 12 Stewartia pseudo-camellia 

Hedera helix Picea omorika -9 (G) Japanese Stewartia 15 

'Baltica' 15 (GJ Picea pungens 'Glauca' Stranvaesia davidiana undulata 
Colorado Blue Spruce 9 Low Stranvaesia l~ Hypericum species 23 (G) 

nex 11quifolium· Pieris rormosa forrestii Styrax japonica 
Chinese Pieris 20 Japanese Snowbell lS English Holly 20 

Pieris noribunda S (Gl Taxus baccata 'Repandens' 
llex 'Blue !lolly' 5 Spreading English Yew 12 llex X meserveae Pieris japonica (J. aquifolium x I. rugosal Japanese Pieris 10-12, lS (G) Taxus media 
nex ccrnuta 'Hicksii', Hick's Yew 17 (Gl 

'Burfordii', Burford Holly 20 Plnus contorts 'Nigra' 12 (G) 
'Dazzler' 25 (G) Shore Pine s 
'Nellie Stevens' 23 (G) Thuja occidentalis 10 (G) 

Pinus densinora 'Umbl'aculifera' 'Fastigiata' (Pyrdamidalis) 0 
llex crenata Tanyosho Pine IS 

1Convexa' 18, 23 (G) Thuja plicata 
'Helleri', 'Hetzi' 23 (G) Pinus mugo mughus Western Red Cedar 0 
'Stokes' 23 (GJ Dwarf ~ugo Pine 0 

Trachycarpus Cortunei 
!lex glabra 16 (Gl Pinus thunbergii Windmill Palm 24 

Japanese Black Pine 5 
nex meserveae 23 (G) Umbellularia caliCornica 

Prunus subhirtella 'Autumnalis' Oregon ~yrtle 24 
l!ex opaca 23 (G) Autumn Flowering Cherry lU 

Vaccinium ovatum, Evergreen 
llex hybrid, 'San Jose' 22 (G) Pyrus Calleryana 'Bradford' Huckleberry, Box Blueberry 15 
(I. X altaclarense Bradford Pear 15 

'Wilsonii' .le [. sikkimensis) 
Juniperus chinensis Pt'llnus Iaurocerasus Viburnum burkwoodii 'Kaizuka' ('Torulosa') 20 English Laurel 15 Burkwood Viburnum 18 'Old Gold' 5 

'Pfitzerana, 'Pfitzer Juniper 0 Prunus laurocerasus 'Otto Luykens' Viburnum carlesi 15 (Gl 
Otto Luykens Laurel IS 

Juniperus conferta Viburnum davidii 
Shore Juniper 12 (Gl Davidi Viburnum 18 

Juniperus horizontalis Viburnum pllcatum 'DougJasl' O(G) 'tomentosum' 2U (G) 'Plumosa' l2 (G) 

Juniperus squamata 12 (G) 
Vinca minor 15 (GJ 

Kalmia Jatifolia Yucc11 CilamentoSII 

Kalmia, Mountain Laurel 0, 15 (G) 
Adam's Needle Yucca 15 

Leucothoe rontanesiana (catesbaeil 
Drooping Leucothoe 5(0) 

Ligustrum jsponicum ORNAM$NTALS NORTHWEST NEWSLETTER, summer 1985 
Waxiest Privet, Japanese Privet 20 
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PRODUCTS FOR NURSERY STOCK STORAGE 

Fungicides for Disease Prevention/Control 

I. Botran 75 WP: 1-1.5 lb/100 gal water 
2. Daconil 75 WP: 1-15 lb/100 gal water 
3. Captan 50 WP: 2 lbs/100 gal water 
4. Benalte 50 WP: 0.5-1.0 lb/100 gal water 
5. Captan 50 WP (I-2 lbs)+ Benlate 50 WP (0.5-1.0 lbs)/100 gal water 
6. Captan 50 WP (1-2 lbs) + Terraclor 75 WP (0.5-1 lb)/100 gal water 
7. Terraclor 75 WP (0.75 lb)+ Chipco 26019 (1.5 lbs)/100 gal water 
8. Botran 7% Dust 
9. Captan 7.5% Dust+ Terraclor 20% Dust as a 50:50 mixutre blown or dusted into storage area 
10. Exotherm Termil: Vaporize in storage area 

Rodent Control Products 

Products Carried Source Products Carried 

A. Acme, Inc. 1. Carijon E. Great Western Bag Co. I. Ropel 
1416-18 N. Broadway 

B. 

C. 

D. 

20230 Interstate 35 
Lakeville, MN 55044 
612-469-4321 
612-469-3141 

A.M. Leonard, Inc. 
6665 Spiker Road 
Piqua, OH 45356 
1-800-762-8922 OH 
1-800-543-8955 

Black Leaf Lawn & 
Garden 

Northwestern Supply Co. 
Box 426 
St. Cloud, MN 56302 
1-800-572-0528 MN 
1-800-328-7082 

2. D-Con products 

I. Hinder 

1. Blitz Rat & Mouse 
Killer 

2. Warf Rodent Killer 
3. Mole & Gopher Killer 

Gould's Lawn, Garden & I. Havahart Animal 
Turf Supplies & Equip.'- Traps 

3 711 Lexington Ave N. 2. Victor Mouse Traps 
St.Paul, MN 55112 3. Victor Mole Traps 
612-484-8411 4. Victor Gopher Getter 

St. Louis, MO 63102 
312-421-0498 

F. Klier's Nursery, Inc. 
5901 Nicollet 
Minneapolis, MN 
55419 
612-866-8771 

G. North Star Evergreen 
P.O. Box 253 
Park Rapids, MN 
56470 
1-800-732-5819 MN 
1-800-336-3361 

H. Tessman Seed & 
Chemical Co. 

3660 Kennebec Dr. 
Eagan, MN 55112 
612-452-4050 

5. Choker-Loop Mole Traps 
6. Force's Poison Baits 
7. Stick-em Mouse Traps 
8. D-Con Products 
9. Sweeney's Poison Wheat 
IO.The Giant Destroyer 

Disposable Vials 

diSPo Bottles 

I. Rat & Mouse Tanglefoot 
· 2. Sweeney's Poison 

Peanuts 
3. Sweeney's Poison Wheat 
4. Rabbit & Deer Repellent 
5. Rampage 

1. Gopher Bait 
2. Ropel 
3. Deer Away 
4. Hot Sauce 
5. Magic Circle 

1. Super Last Meal 
2. Acme Mole & Gopher 
3. Animal Repellent 

(Chacon) 
4. D-Con Pellets 
5. D-Con Mouse Pruf e 
6. Force's POison Peanuts 
7. Force's Ro-Dex 
8. Force's Gopher Killer 
9. Force's Mole Killer 
IO.The Giant Destroyer 
I I .Zinc Phosphide (Z.I.P.) 

American Scientific Products 
13505 Industrial Park Boulevard 
P.O. Box 41515 

500/case = $93.73 

Minneapolis, MN 55441 
612-553-1171 

diSPo Caps 
2000/case = $86.05 
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TTl'ES N6J 5allaS Of IIIIITBI PlmTECl'lml MTBIAL 2/88 
I.nit Pdce/ Price/ 

C?7P!!Y MMI! ftddre9S ~ ~ 1000 •g. ft. !9.r....ll. 

Great Western Bag co. 1416·1418 Broadway ~ S160.00 s 90.00 S 0.09 

St. Louis, l«l 63102 7 1 I 250 1 

314-421-0498 
Nldwest Rep (Russ Hendersai) 22:l:t:•coated m;crofoam 225.00 113.00 0.113 

1325 Howar<I Street 15 1 X 250 1 

West Chicago, IL 60185 

312-231·4205 Wlite elastic - 6 mil 99.00 41.25 0.04 
24 1 X 100 1 

.t!ite elastic · 4 mil 66.00 27.50 0.0275 

24' X 100' 

clear elastic - 6 mil 138.00 57.50 0.0575 

wtY.V. fridbitor 

24' X 100' 

clel!lr elastic - 6 mil 57.00 23.75 0.0238 
wLo U.V. irilibitor 

24 1 X 1001 

E.C. Gelger Bax 285 Dept. N litiite elastic - 6 mil 105.35 43.90 0.044 

Horleyville, PA 19438 24' X 100' 
215·256-6511 
800·443-4437 "'1ite elastic - 4 mil 63.20 26.30 0.0263 

24' X 100' 

clear elastic • 6 mil 155.00 64.58 0.065 

w£U.V. irtiibitor 

24' x 100' 

clear elastic - 6 mil 63.30 26.38 0.0264 

w£o U. V. irtiibitor 

24' X 100° 

Nurserymen•s Sl.4JPLY, In:. 4415 N. Pacific Highway clear elastic - 6 mil 55.80 23.25 0.023 

H<bbar<I, Oregon 97032 w£o U.V. iMfbitOf"' 

503·982-2007 24' X 100• 

clNr el!!!!Sli • 6 •fl S 40.40 I 58.50 $ 0.058 
wJU.v. imlbltor 
24' X 1001 

Brock lllite to. 2575 ICasoto AWr&Je clear elastic • 6 •il 
St. p.,1, Mil 55108 24 1x 1001 50.40 21.00 0.021 
612-647-0123 81 X 150 1 16.80 14.00 0.014 

i.nite elastic - 4 mil 48.66 20.28 0.02 
24 1 X 1001 

ggl f green covers 
15 1 x 1001 90.00 60.00 0.06 

,nf crofoam w£ee:Lx cover 

R3 layer (1.0") 6 1 X 25 1 54.00 360.00 0.36 
RS layer (1.5•) 6 1 x 25 1 n.oo 480.00 0.48 

Oaytai Bag •rd Burlap Drawer 8 microfoam 0.25" 140.00 92.59 .093 
Dayton, OH 45404 6 1 x zzs• 
1 ·800·543·3400 

eglX52!ted microfoan 225.00 112.50 0.1125 
(Gui lcllcnci) 

a• • 250 1 

clear elastic • 4 ml l 50.00 20.8.3 0.021 
24 1 1 1001 

"1fte elytic • 4 mil 50.00 20.8.3 0.021 
24 1 x 1001 

various Local Scurces Sudan Hay 
Straw 
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Ash yellows is definitely in Minnesota and as far as we know restricted to one or possibly two 
locations. It is likely to spread, but initially, at a rather slow rate. There are no known control 
measures for this disease. 

Minnesota has initiated a major effort to greatly reduce lo_sses of oaks to oak wilt. This disease can 
be reduced to an insignificant level and we are researching root graft disruption and biological 
control of the fungus using another fungus called Ceratocystis piceae. More species of oaks should 
be included in our landscape. 

Other diseases of interest or concern include: a needle disease on spruce caused by Rhizosphaeria 
kalkhof fi, which is on the increase; Armillaria root rot which is causing serious losses and needs 
further investigation; black knot of cherry is prevalent but should not deter the use of Canada red 
cherry as the fungus involved can be controlled. 

1( /2 1 u, J ff A IA-fa--( c:,.___ 
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'/), /) Woody Plant Evaluations at the C. c'.) ,J +-·•y-c.> ( - /U ,1/sl c L.£,l:JJ -! 

1 
U of M Arboretum 

/V ci -j 11 • . ~ a.. 4---J? /-f-4 S( ...../... vj, c'" '_1 
(,•/2 f i.--1fha fffe/lo / t:--..Ji II ?o r/4 (C Ken Vogel and Harold Pellett 

Evaluation of a wide range of woody plants for adaptability to our climatic conditions and for 
aesthetic qualities, continues to be a major effort of our research a the Landscape Arboretum. Plants 
are evaluated by comparison of pertinent information collected throughout, and over, the years. 
Collection of information is facilitated by use of a Radioshack TRS-80 model 100 handheld computer 
for recording of data in the field. Information collected is then transferred to a microcomputer hard 
disk for permanent storage. 

Information collected includes winter injury, plant size and growth rate, and flowering and fruiting 
time and characteristics. It also includes 'disease and insect problems, overall appearance, and seasonal 
characteristics such as fall color, winter effect on bark color, twig texture, and branching structure. 

********************************** 

Fruit Breeding Program 

James Luby & David Bedford 

Breeding and evaluation efforts are continuing in apple, grape, blueberry, raspberry and strawberry. 
'Nordic' raspberry was introduced in 1988. It is a summer-fruiting raspberry with superior fruit 
quality and disease resistance compared to the popular 'Boyne' cultivar. MN 167 blueberry, 
tentatively named 'St. Cloud' is being propagated by several nurseries for introduction in Spring 1990. 
It is· earlier, more upright, and has better fruit storage capability than current Minnesota cultivars. 
MN 1711 apple, to be named 'Honeycrisp', is being propagated for release in the early I 990's . This 
'Macoun' x 'Honeygold' cross has outstanding texture, flavor, and storage capability. 

Other research is continuing in apple rootstock evaluation to find dwarfing, adapted rootstocks. We 
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are also developing methods to screen blueberries and other Ericaceous plants for tolerance to high 
pH soils. Also in blueberry, we are beginning to look at pollination biology and inheritance of self
incompatibility. Studies at the North Central Experiment Station by Dr. David Wildung includes 
pruning systems, irrigation, mineral nutrition and methods of winter protection for blueberries. 

********************************* 

1988 Mum _Project 

Pete Ascher, Dick Widmer & Mary Stuart 

In July after many productive years of involvement with the chrysanthemum project, Dr. Widmer 
retired. Responsibility for the project has been transferred to Dr. Peter Ascher. 

In the past year, patents were applied for three University of Minnesota selections: 'Maroon Pride', 
'Snowsota', and 83-267-3. Selection number 83-267-3 is day neutral and heat delay insensitive which 
means that it can be forced without pulling shade cloth. 

A preliminary experiment completed Spring 1988, demol!strated that 250 ppm of ethylene plus 5 ppm . 
gibberellic acid successfully delay budding on chrysanthemum stock plants. Early flowering cultivars 
are more responsive to ethylene than later flowering cultivars. Phytotoxicity occurred on many 
cul ti vars. 

*********************************** 

CHANGING PLANT NAMES -- THE CASE OF CHRYSANTHEMUM 

Neil 0. Anderson 

Plants are classified by placement in categories that are ordered and arranged to show logical 
relationship. The rules governing taxonomic hierarchy (Division, Class, Cubclass, Order, Faniily, 
Genus and Species) are set by the International Code of Botanical Nomenclature (ICBN), to ensure 
that a universal system is followed by plant scientists. Adherence to these rules minimizes the 
confusion that would erupt if everyone used different terminology. 

It hasn't always been this easy, however, to identify plant species. Before the l 700's, the name of 
a plant was a lengthy series of descriptive words in Latin, known as phrase names or polynomials. 
Each time a new plant species was discovered, the· existing polynomial had to be changed or 
extended, in order to distinguish it from the other species that had already been identified. 
Polynomials eventually became very long, as more and more plant species were identified. It was 
Carolus Linnaeus that proposed adopting a Binomial System of Nomenclature for plant names to 
replace the lengthy polynomials. A modification of this system is now used with the genus and 
specific epithet being the two components of the binomial. The plant species name consists of both 
the genus and the specific epithet. 

Despite the concise design of the binomial system, there are, unfortunately, several problems that 
arise. The general public does not often use the scientific name of a plant species, rather resorting 
to common names (which vary with geographic region). Since the ICBN specifies that the oldest 
published name for a particular plant species· is the correct one, as older references are found, 
taxonomists change the names to reflect these findings. This often leads to confusion, as one plant 
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species could formerly have had several names. 

Such is the case for the greenhouse and garden chrysanthemums, which have been called 
Chrysanthemum morifolium Ramat. The large genus Chrysanthemum L. (Asteraceae), once 
containing more than 200 species, has been reclassified many times since its inception. Linneaeus 
classified species into this genus that today are found in genera including Argyranthemum, 
Chrysanthemum, Dendranthema, Leucanthemum, and Tanacetus. Taxonomic revisions have lead to 
confusion among horticulturists, botanist and taxonomists. Recent reclassifications of this genus have 
resulted in dividing the species into separate genera, based on anatomical and morphological 
characteristics. While most European and Oriental taxonomists have accepted this revision of the 
genus Chrysanthemum, conservative taxonomists have not. 

Currently, the 200 or more chrysanthemum species have been divided into more than twenty genera, 
leaving only three species in the genus Chrysanthemum. Most of the important horticultural species 
are now contained in the genus Dendranthema. This includes the 7,000 or more cultivars of garden 
and greenhouse chrysanthemums. In addition to the name change for the genus, the specific epithet 
has also been changed. The specific epithet grandiflora, published in 1792, predated that of 
morifolia, necessitating the change. Dendranthema grandiflora Tzvelev. is now the correct scientific 
name for these chrysanthemums. 

This information is presented here to keep the industry updated on correct scientific names of 
floricultural crops. What effect this name change will have on the industry can only be speculated 
at this time. Undoubtedly, the common name of chrysanthemum or "mum" will remain in use by the 
industry and the public. · 

********************************* 

Micropropagation of Spruce 

Kathryn Louis, Wes Hackett & Carl Mohn 
.... -------..,_ 

Research has been initiated in the micropropagation (tissue culture) of~nus lauca and :e_. mariana. 
Emphasis has been on discerning the role of ethylene during adventit:i~ d initiation. This is a 
cooperative project between the Department of Horticultural Science and Landscape Architecture and 
the Department of Forestry. 

********************************* 

Root Initiation Potential in Proximal and Distal Segments 
of Petioles from Juvenile and Mature Hedera Helix 

Richard E. Stapfer and Wesley P. Hackett 

De-bladed petioles of Hedera helix can be induced to produce adventitious roots in response to auxin 
under proper in vitro conditions. Segments from distal portions (nearest the leaf blade) of juvenile 
petioles produce more roots than do segments from proximal portions. Segments from the proximal 
end of mature petioles form only callus, but roots will form on petiole segments taken from the distal 
end. The basis of this positional difference in root initiation potential may be related to the degree 
of lignification between proximal and distal segments. 

*********************************** 
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Effects of Nursery Field Maintenance on Soil Physical and 
Chemical Properties and on Tree Growth and Performance 

James B. Calkins and Bert T. Swanson 

Concerns about soil erosion, herbicide residues, and weed control costs have spawned considerable 
interest in new methods of nursery field maintenance such as minimum tillage and cover or 
companion crops. In the past, cover crops, usually grass, were judged to be too competitive since tree 
growth was often reduced. With current renewed interest in these techniques, research is needed to 
better understand the nature of the competition between companion crops and trees so such systems 
can be managed accordingly. Such research should include the search for materials best suited for 
use as companion crops as well as the study of the competitive nature of cover crops. The overall 
goal of this research is to develop companion crop production systems which result in an acceptable 
rate of tree growth while being environmentally sound and cost effective. 

I. Objectives 

The objectives of this study were to determine the effects of several nursery field managements 
systems on soil characteristics, physiological and environmental plant responses, and plant growth and 
development. 

II. Materials and methods 

A 300' x 108' (32,400 sq. ft.) field plot at the University of Minnesota TRE Nursery, St. Paul 
Campus, was prepared for this research. The study area had been planted in sorghum sudangrass 
during the previous year to help increase soil organic matter. After preparation, the field was divided 
into four 150' x 54' (8,100 sq. ft.) blocks. 

Six commonly grown tree species were selected for the study: I) Fraxinus pennsylvanica 'Marshall's 
Seedless', 2) Malus 'Red Splendor', 3) Thuja occidentalis 'Techny', 4) Gleditisia triacanthos intermis 
'Skyline', 5) Picea glauca densata, and 6) Acer rubrum. The trees were planted 10-feet apart in rows 
spaced 9-feet apart across each block. 

Five field management treatments were imposed: 1) Cultivation - 3-5 cultivations/year, 2) Ronstar 
(pre-emergent herbicide) - 3.5 lb. AIA, 3) Noreen Birdsfoot Trefoil (Lotus corniculatus 'Noreen'), 
4) Wheeler Rye (Secale cereale 'Wheeler'), and 5) 80% Eton Perennial Ryegrass (Lolium perenne 
'Eton') and 20% Ruby Red Fescue (Festuca rubra 'Ruby'). The treatments were assigned at random 
within each block resulting in a randomized, split-block statistical design. Each treatment area 
measured 30' by 54' (1,620 sq. ft.) and each treatment was replicated 4 times. 

Cultivation and herbicide treatments were selected because they are the most widely used methods 
of weed control in the nursery industry. They are also considered to result in the greatest erosion 
potential since they leave the soil in a bare, unprotected state. Ronstar 2G, a pre-emergent granular 
herbicide produced by the Rhone-Poulenc Chemical Co., was used for the herbicide treatments. The 
Ronstar was applied at a rate of 3.5 lbs. active ingredient/acre (2948 grams product/treatment area) 
and w·as irrigated in. 

Noreen Birdsfoot Trefoil, a variety developed at the University of Minnesota, was selected as a 
legume cover crop treatment. It was chosen because of concerns about competition for nitrogen by 
cover crops and because of its desirable cover characteristics. The trefoil was seeded at a rate of 5 
lbs./acre. 

The Wheeler Rye treatment was selected based on results from Michigan which have shown its 
potential for use in minimum tillage because it has excellent allelopathic characteristics and, thus, 
may inhibit weed growth. The rye was planted in the fall (October) and was killed the following 
spring. They rye mulch was left on the soil surface during the growing season. Rye was then 
reseeded c;lirectly into the mulch again in the fall. The rye was seeded at a rate of 16 lbs./acre. 
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A grass cover was chosen because grass is considered to be the most competitive cover used, although 
it was excellent in other cover crop characteristics. The grass mixture was seeded at a rate of 300 
lbs.jacre. 

Data collected centered on two main areas: I) effects. on soil characteristics (soil moisture,. bulk 
density, organic matter, soil fertility, soil temperature, water infiltration capacity, and particle 
density), and 2) effects on plant growth and development [growth of tops (caliper, height, extension 
growth, branching) and roots (branching characteristics, distribution), plant nutrient levels, plant 
moisture status, foliage color, and cold hardiness (development and survival)]. Costs will also be 
compared. 

III. Results 

The study was completed in the field on December I 987. The data are now being analyzed and is 
being compiled in the Ph.D. Thesis of Jim Calkins. The detailed information will be available upon 
completion; the following is a summary of significant observations. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Average surface soil temperatures during June-August: cultivated 22°C, herbicide 24°C, 
birdsfoot trefoil l 7°C, wheeler rye (mulch) I4°C, grass I2°C. 

Maximum/minimum surface soil temperatures: cultiv.ated +47 /-8°C, herbicide +54/-9°C, 
birdsfoot trefoil +32/-8°C, wheeler rye (mulch) +37 /-7°C, grass +24/-5°C. 

Differences in soil temperature between treatments were significant down to a depth of 8 
inches. 

Soil with a grass cover had a water infiltration capacity nearly 4-times greater than cultivated 
soil, and 5-times greater than a soil maintained with herbicides. The trefoil and rye 
infiltration rates were in between these treatments and were significantly different from the 
herbicide and cultivated treatments. 

Nursery trees harden-off sooner when grown with living mulches compared to trees grown 
in soils maintained by cultivation or herbicides. Losses of field grown trees to winter injury 
are greater in fields maintained by cultivation or herbicides compared to trees grown with 
living mulches. 

In dry years, the presence of a mulch helps conserve soil moisture and reduces stress to field 
grown trees. The mulch also protects the soil surface and prevents surface crusting which 
results in increased water infiltration as compared to bare soil treatments. This was readily 
apparent even in the drought of 1987 and certainly in 1988. · 

Over the long term, caliper appears to be the best measurement of tree growth. 

Although grass is the ideal living mulch concerning ease of care, trafficability, improving soil 
structure, and promoting winter hardiness, it is the most competitive living mulch and results 
in a significant reduction in tree growth. 

Pyramidal evergreens grown in fields maintained with cultivation and herbicides are shorter 
and fuller than those grown with living mulches. 

Nectria cinnabarina attacked more ·trees grown in bare soil than trees grown with a living 
mulch. This was true even though the trees grown in bare soil grew the best and were less 
stressed for water and nutrients. 

Foliar nutrient analysis of leaf tissue indicted that nitrogen levels were reduced in the Birds
foot trefoil and grass plots, phosphorus was lowest in the cultivated and herbicide plots and 
potassium level varied across treatments and was species dependent. 

Existing mulches greatly facilitated maneuverability of harvest equipment and was very 
instrumental in maintaining structural integrity of the root ball upon digging. 

********************************* 
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Refinement and Innovative Approaches to Tree Field Cover Crop Management 

Jim Calkins and Bert Swanson 

The previous UM TRE Nursery Field Maintenance study will be repeated to introduce new cover 
crops or mulches and to refine management practices to enhance plant growth and reduce operating 
costs. Seven-hundred-twenty liners of Malus 'Royalty', Tilia cordata 'Shamrock', Acer platanoides 
'Emerald Lustre', Picea glauca densata, Abies balsamea and 'Thu ja occidentalis 'Techny' have been 
planted in a randomized block design in the TRE Nursery. Various treatments of cultivation, 
herbicide, Wheeler rye and clover will be applied to the trees. The trees were established in 1988, 
but because of the drought, the treatments will not be established until Spring 1989. One 
management concept to be considered is to develop a self-seeding procedure for the Wheeler rye. 
This study will continue for the next 5-6 years. Your interest and input are welcome. 

********************************* 

Water Holding Soil Amendments for 
Container Growing 

Bert Swanson, John Daniels and Jim Calkins 

Four commercial soil amendments and being evaluated for use as an aid to reduce water stress in 
container-grown deciduous and evergreen shrubs. The products are high molecular weight polymers 
that absorb water at times of adequate moisture and make the water available to the plants at times 
of low moisture. 'Techny' Arborvitae and 'Miss Kim' Lilac were potted into media incorporated with 
each of the four products and a media containing no amendment. Plants were stressed for water 
during the growing season. Pots were weighed to determine moisture retention over periods of non
watering to determine moisture retention of the various treatments. Data is currently being compiled 
and analyzed. Initial inspection of the data indicates that none of the products increased transplant 
survival above that of no treatment. 

********************************** 

The Use of Hydrophilic Polymers to Increase 
Transplanting Success of Rooted Cuttings and Seedlings 

Bert Swanson, John Daniels and Jim Calkins 

In 1987, four commercial hydrogells (Liquagel, Agrosoke, Terrasorb and Gelscape) were used as a 
root dip at the time of transplanting 'Charles Joly' Lilac rooted cuttings. The products were mixed 
with water at recommended rates and allowed to stand until they were fully imbibed with water. The 
root systems of the cuttings were dipped into the mixtures and immediately field planted. One-half 
of the plants were watered after one day and the other half was watered after three days. Data was 
collected on plant mortality and growth at the end of the 1st and 2nd seasons. Data is currently being 
analyzed. 

The experiment is being repeated as of Spring 1988 on Syringa vulgaris seedlings. The treatments 
and data collection are similar and the experimental results will be reported with the experiment 
described above. Preliminary results do not indicate significant differences between treatments. 

********************************* 
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Root Pruning of Field Grown Nursery Stock 

Bert Swanson, John Daniels and Jim Calkins 

A preliminary root pruning study is being conducted on 30 'Patmore' Green Ash in the TRE Nursery. 
In August of I 986, the trees were root pruned with 0, 2, or 4 blades of a Clegg Tree Spade. The trees 
were observed through the reminder of 1986, and throughout 1987 - 1988. There were significant 
differences in leaf·drop and subsequent growth between the treatments. No mortality was observed 
until the summer of 1988 when one tree of the more severe treatments died. Root data will be 
collected in Spring 1989. 

The in-depth study of root pruning was delayed until 1989. The study will center around questions 
such as optimal timing, need for irrigation, and differences between species. Subsequent tree growth, 
performance, and transplantability will be examined. The equipment used will be the new root 
pruner designed by TRE and Ag Engineering. 

********************·************* 

Tree Wraps for Sunscald Protection 

Bert Swanson, John Daniels and Jim Calkins 

Three trunk wrap products were evaluated for effectiveness in preventing sunscald injury on young 
or newly planted shade trees in the nursery and landscape settings. Lectec Corporation 'Tree Skin', 
Phillip 66' 'Duon', and conventional paper wrap were applied to maples, crab, and pin oak trees in 
the fall of 1986. The 'Tree Skin' is a self-adhesive product and was applied both vertically and 
spirally. The 'Duon' and paper wraps were removed in the spring of 1987, reapplied Fall 1987 and 
removed again Spring 1988. Tree were evaluated each Spring and Fall for sunscald injury. The 'Tree 
Skin' is biodegradable and is. designed to last 2-3 years. This product was evaluated for degree of 
degradation in Spring and Fall of 1987 & 88. 

The winters of 1986-87 and 1987-88 was not good test winters for determining effectiveness in 
preventing sunscald. A relatively high number of trees wrapped spirally with 'Tree Skin' died early 
in the summer of 1987. This data is not conclusive, however. All data is being analyzed at this time. 

********************************* 
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Insecticide Trials 

Mark E. Ascerno 
Department of Entomology 

1. Elm Leaf Beetle - Xanthogaleruca 

The efficacy of Mauget trunk injections for control of first generation defoliation by the elm leaf 
beetle using Bidrin or Meta-Systoc-R was determined. Elm trees were injected with either Mauget
A (Meta-Systox-R) or Mauget-B (Bidrin) using ca. one, I ml capsule per each 6 inches of 
circumference at breast height on 15 May 1988 when leaves were 75% opened. 

Mauget-A and Mauget-B significantly reduced the amount of defoliation by ca. 50% compared to 
the control. No differences were observed between the two Mauget formulations. · 

Significant differences were also detected in defol~ation damage in the lower, middle & upper 1/3 
of the tree. The lower 1/3 of all trees had an average 25% more defoliation damage than the mid or 
upper thirds. There was no interaction between treatment and level. 

2. Mauget, Kiornitz Injection for Control of hackberry psyllids (Pachypsylla celtidismamma and 
r_. celtidivesicula) 

Kiornitz soil injection using Meta-Systcix-R2 was compared with Mauget-MSR and Mauget-Bidrin 
truck injection for control of nipple and blister gall of hackberry. 

Injections were done 10-12 May 1988 when leaves were 1/3 to 1/2 expanded. Mauget-MSR and 
Mauget-Bidrin were applied using one, I ml capsule per each 6 inches of circumference at breast 
height. Kiornitz-MSR2 was applied using 1.5 ounces + 1.5 ounces of water per diameter inch at 
breast height in one hole per diameter inch. Mauget-MSR uptake was noticeably slower than 
Mauget-Bidrin. However, dry conditions probably influenced the fact that both treatments resulted 
in very slow and incomplete uptake. 

Samples to determine gall numbers and psyllid survival were taken but data have not yet been 
analyzed. 

The City of Minneapolis used Mauget for control of cankerworm. They also experienced slow and 
incomplete uptake and unsatisfactory control. Irrigation of trees prior to injection significantly 
improved uptake. Work will be repeated in 1989 assuming more normal moisture conditions exist. 

3. Honeysuckle witches broom aphid - Hyadaphis tartaricae 

Meta-Systox-R2 was soil injected around honeysuckle shrubs at a rate of 1.5 ounces MSR2 + 1.5 
ounces water per diameter inch measured at the plant base. Visible witches brooming was suppressed 
for ca. 6-8 weeks from time of application. It is estimated that two injections spaced 6 weeks apart 
would result in season long control of symptom expression. 

Phytotoxicity was apparent on some plants. An arborist who has doubled the volume of water 
applied, reports that phytotoxicity was almost eliminated. 

************************************* 
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Pest Update - 1988 

Mark E. Ascerno 
Department of Entomology 

The dry, hot summer of 1988 resulted in some unusual insect and insect-related occurrences. 

1. BOXELDER BUG - Boisea trivitata (Say) 

Boxelder bug (BEB) populations were extraordinarily high. Bugs were found accumulating 
on low vegetation and buildings from June-August. While being reported as unusual behavior 
in the upper midwest, a review of Tinker, M.E., Seasonal behavior and ecology of the 
boxelder bug, Leptocoris trivittatus (Say) M.S. Thesis, University of Minnesota; 1951, s_uggests 
that behavior was normal although population levels were not. 

Tinker reported that BEB's first feed on low vegetation and old seeds lying on the ground during 
early summer. During this ground phase, BEB's would aggregate on heat absorbing objects including 
stones, logs, and buildings. Feeding substrates included small forbs, dead beetles, grasshoppers, ants, 
weak or dead BEB's and BEB eggs. In 1988, we observed BEB feeding on Hosta and ivy. 

Tinker also reported that BEB's were not found in boxelder trees until the ovules of in-tree boxelder 
seeds began to enlarge ca. July 15. BEB's were found in trees and on the ground until migrations to 
overwintering sites began in late September. However, large numbers were not found in trees until 
August. 

Tinker concluded that only adults were capable of winter survival and that the number of adults 
present at season's end determined the size of next year's population. A base temperature of 20°C 
was found to be the threshold for BEB development. 

Using this base temperature, I've done some preliminary calculations in an attempt to relate 
cumulative degree days with outbreak years. Initial data suggest that 400 degree days above 20°C by 
18 September correspond to years in which BEB will winter in large numbers. The following year 
is likely to produce significant public complaints in the spring and if warm weather continues (300 
dda 20°C by Jul 17) is likely to produce a BEB "outbreak". 

Cumulative degree days above 20°C in Minneapolis. 

YEAR JUL 17 AUG 1 SEP 18 FULL SEASON 

1936* 265 344 482 552 
1937 197 266 473 498 
1938 164 210 350 385 

1948 194 235 418 434 -
1949* 254 316 467 480 
1950 138 182 275 295 

1975 183 280 385 403 
1976 229 306 478 493 
1977* 228 288 350 352 
19781 159 202 380 393 

1986 190 259 334 349 
19872 280 380 484 502 
19882 332 423 603 

- - - - - - - - - - - - - - - ·-
* Years in which large numbers of boxelder bugs have been reported. 



I. Primarily autumn complaints. 
2. Primarily spring complaints. 

2. Elm leaf beetle - Pyrrhalta luteola 
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Elm leaf beetle (ELB) populations were very large in 1988. American elms, not normally 
affected by ELB were heavily defoliated by second-generation ELB. It is speculated that the 
higher-than-normal nitrogen levels present in the foliage because of drought stress, made 
these trees acceptable as a food source. 

3. Honeysuckle 

An unidentified buprestid beetle was found infesting crowns of nursery-stock honeysuckle 
(Miniglobe). 

4. l.!2§ pini 

Pine engraver populations have reached outbreak proportions in both urban and rural 
locations throughout Minnesota. A significant loss of red pine is already occurring and the 
expectation is that it will continue. 

5. ·Bronze birch borer (BBB), Agrilus anxius and two-lined chestnut borer A. bilineatus. 

It is expected that populations of BBB and 2-lined chestnut borer will increase in response 
to the impact of drought on host tree vitality. Mortality of birch, oak, and ironwood is 
expected to increase in 1989 and remain high for several years. 

6. Dutch elm disease (DED) 

DED is expected to increase in 1989 as third generation smaller European bark beetles 
colonized drought-stressed trees in September 1988. In 1988, beetle captures were higher, 
but the percent of beetles carrying DED was lower compared to 1987. 

********************************* 
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Evaluation of Waste Composts in Greenhouse Media 

J. O'Leary, D.B. White, C.R. Rosen & R.E. Widmer 

The objective of this research is to evaluate the feasibility of composts as components of greenhouse 
media for production of bedding plants. Two different solid waste composts and a manure compost 
were used in this study. Two species of plants, tomatoes and snapdragons were used in order to 
evaluate responses of plants with different salt tolerances and nutrient requirements. 

In the initial experiment, each compost was mixed with a 1:1 mixture of peat and perlite at rates of 
10, 20, 30, and 50% of the total mix. Plants were either seeded or transplanted into these mixtures 
and grown in the greenhouse. Growth measurements were collected at 2-week intervals, dry weights 
collected at the end of the growth period, and toxicity and deficiency symptoms were monitored 
throughout. 

Major differences in plant growth response were observed between composts. The snapdragons 
displayed more variability in amount and quality of growth than the tomatoes, which grew at least 
moderately well in all media. Media containing manure compost was high in salts and nitrates which 
del~yed seed germination. Overall growth rate and total dry weights of plants grown in this compost 
were greater than those of plants grown in solid waste composts; although growth was inhibited at 
the highest rate. Root browning was present on all plants. Due to its variable nature and high salt 
content, this compost may be suitable for greenhouse use only as a small percentage of any media. 

The two solid waste composts were very different in character. One has a high pH and poor drainage 
qualities. Plants grown in it were stunted and displayed symptoms of ammonia toxicity. As a result, 
this compost was omitted from the study after the initial evaluation. The other waste compost, while 
low in fertility, had good physical properties and no toxic responses were observed at any level. In 
1988 this compost was evaluated in trials with a variety of fertility treatments and data is being 
analyzed at this time. A report will be available in the near future from the University of Minnesota 
Compost Research project through the Department of Soil Science. 

********************************* 

· Container Growing in the Ground 

Bert Swanson, Harold Pellet, Jim Lewis, John Daniels and Jim Calkins 

In 1982, 1983, 1984, and 1985, eighty 20-gal. and thirty-two 30-gal. containers were sunk into the 
soil in a 5' x 5' and 6' x 6' spacing, respectively. In 1987, the decision was made to drop the 30 gal. 
containers from the study due to site problems that made results inaccurate. Container drainage holes 
were three inches up from the bottom of each container. Three inches of gravel was placed in the 
bottom of the container. Four species were used in the major part of the experiment and were 
planted in a light, medium, and heavy growing media. Comparable species were also planted in the 
field in the same years. Growth data has been taken each year. 

Green Ash appeared to do very well in the experiment regardless of soil medium. A problem 
experienced in the project, however, was that roots tended to grow out of the drain holes and over 
the top of the containers. Modifications to the containers and planting depths have eliminated these 
problems for the future. A root system evaluation was completed following harvest of the 1982 and 
1983 planted trees as will be done with the 1984 & 1985 plantings. 

********************************* 
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Evaluation of "Gro-Bags" for 
Nursery Production 

Bert Swanson, John Daniels and Jim Calkins 

The Gro-Bag is a relatively new product designed to improve and contain root system development 
of field grown plants normally grown 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 act as a root pruner. 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. 

Newport Green Ash and Austrian Pine liners were planted in IO-inch Gro-Bags in the spring of 1987. 
These plants, along with similar conventional plantings, will be 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 IO-inch Gro-Bags. These will also be 
evaluated as described above. 

Any specific suggestions as to the proposal evaluation of these plants upon harvest would be greatly 
appreciated. 

********************************* 

Container Configuration Influences on 
Plant Root Development 

Bert Swanson, John Daniels and Jim Calkins 

Two deciduous and two evergreen shrub varieties have been planted in five differently shaped or 
treated I-gallon containers. The container treatments include: ( 1) standard round, (2) stairstep round, 
(3) standard square, (4) standard round coated inside with white latex paint, and (5) standard round 
coated inside with white latex paint with cupric carbonate (copper). The stairstep and square 
containers are designed to eliminate or minimize root circling in the containers by directing the roots 
vertically when they reach the sides. The copper compound used to coat the inside of the contain~rs 
is known to chemically root prune when roots come in contact with it, thereby reducing root circling 
and building a stronger root system within the container. 

Data is now being collected on plant growth and quality, and root system density and configuration. 
Transplantability will be examined in the next two years. 

********************************* 
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Early Fall Defoliation of Container Nursery Stock 

Bert Swanson and Jim 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 the following species were treated with a defoliant to induce 
early leaf abscission prior time of covering: Euonymus alatus, Forsythia 'Northern Sun', Spirea 'Fairy 
Queen', Campsis radicans, Rosa 'Hansa', Rosa 'Carefree Beauty' and Syringa vulgaris. 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. 

Plants sprayed on 9/22/88 were evaluated weekly for percent abscission and were covered with a 
clear plastic/straw /clear plastic sandwich on November 1, 1988. Plant will be evaluated for stem 
dieback and percent budbreak during Spring 1989. 

********************************* 



35 

Effect of Picloram on Greenhouse 
Grown Bedding Plants 

R.E. Widmer and M. Stuart 

A commercial greenhouse operator in western Minnesota contacted the Department of Horticultural 
Science and Landscape Architecture re abnormal growth of many plants. Symptoms included 
distorted, hardened and inhibited new growth, and aborted flower buds. Tomatoes, in particular, 
were affected in the spring of 1984 and many more species in the spring of 1985. Poinsettias were 
also affected. The Department advised the grower that the symptoms were typical of those caused 
by a herbicide or a growth regulator such as ethylene. 

The precise cause or source of the qiaterial causing the modified growth symptoms was difficult to 
determine. By a process of elimination including soil, foliage and fertilizer analysis, the source of 
water became suspect. The Minnesota Department of Agriculture analyzed the city well water used 
at the greenhouses for acid herbicides and reported the presence of 2 ppb picloram in the water. 
Picloram is an herbicide sold under the trace name 'Tordon' for woody plant control, and is used 
along power line and railroad right-of-ways. Thelevf;:ll of concern established by the Environmental 
Protection Agency for human health problems caused by short term exposure is 880 ppb in water. 
Picoloram has been found in some soils as long as 4 years after application. Dissipation of the 
herbicide is slowest from soils low in organic matter and coarse in texture. Iron and aluminum 
hydrous oxides may also influence the "disappearance rate of picloram activity." 

A greenhouse study was conducted on the St. Paul Campus, to determine if picloram in irrigation 
water at rates from 0.45 to 3.60 ppb could cause symptoms similar to those encountered by the 
commercial grower. When plants of Tomato cv. 'Sunny', Impatiens cv. 'Novette Pink', Petunia cv. 
'Red Flash' and 'Blue Flash' were well established, each pot was irrigated regularly with a measured 
quantity of water containing 0, 0.45, 0.90, 1.80 or 3.60 ppb picloram (Tordon 22k). A total of 120 
plants per cultivar were used in the study. 

The first visible symptoms of picloram injury were evident on some petunia plants 13 days after 
treatment started (4 irrigations to the petunias). The symptoms were much more obvious after 18 
days o( treatment (6 irrigations of the petunias). Distortion of growth was first detected on tomatoes 
21 days after start of treatment. Severe symptoms were evident on the petunia and tomato plants 
after 28 days of treatment. They had received 10 irrigations with 2 additional applications to the 
tomatoes. 

Symptoms developed on new growth first. The early symptoms included narrower leaves, and 
upward or downward curling of margins of leaves and leaflets. Later symptoms included limited 
plant elongation, darker green foliage color, and strap-like, thickened leaves which became stiff, or 
brittle, and in some instances curled and twisted. Petunia flowers were small and deformed. Tomato 
plants' uppermost stems became stocky and knobby (the knobby appearance was from leaves being 
curled) at the tips. In no instance did the control (o ppb picloram) plants display any injury 
symptoms or unusual growth responses. Symptoms on each cultivar are as follows: 'Red Flash' 
petunia: Plants in all treatments including 0.45 ppb picloram showed foliar symptoms, but flowers 
were distorted in 1.8 and 3.6 ppb treatment only. 'Blue Flash' petunia: Plants were more sensitive than 
'Red Flash' and distorted flowers were noted in the 0.9, 1.8 and 3.6 ppb treatments. 'Sunny' tomato: 
Plants at all treatment levels were considered unsalable and the symptoms became more severe with 
increases in concentration. 'Novette Pink' impatiens: No definite symptoms of picloram injury were 
evident during the study. 

Obviously, the picloram in the irrigation water was highly toxic to greenhouse plants~ even at these 
low concentrations, resulting in unmarketable plants. The lack of visible injury symptoms in the 
Impatiens plants merely illustrates differences in sensitivity among plant species. This incident 
illustrates the importance of accessing all inputs to plant growth when analyzing plant problems. 

********************************* 
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Fall Applied Herbicides for Nursery Stock 

Bert Swanson, Jim Calkins, Jim Lewis, and John Daniels 

Fall applied pre-emergent herbicides are an effective method of weed control. Eight to ten 
herbicides have been fall applied over the last five years to established plantings. Devrinol, Ronstar, 
Suflan, Goal, Rout GS, and OH II have been effective without 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 
product~ 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 will be made very early Spring 198.9. 

********************************* 

Herbicides for Use on Container Stock 

Bert Swanson, Jim Calkins and John Daniels 

Fifteen pre-emergent and three post-emergent herbicides or herbicide combinations were applied to 
ten varieties of deciduous and evergreen container-grown shrubs. One-half of the plants were 
treated prior to bud-break with the reminder being treated while in full leaf. All treatments were 
repeated in 1988. Weed count and injury data have been collected and are now being analyzed. 

Granular Ronstar provides effective weed control except for chickweed, and does not cause injury. 
Ronstar 50 WP provides good control, but is phytotoxic on some species. Devrinol 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. Surflan provides good weed control and is safe when applied on dormant plants. 
Prowl is showing good potential. Pennant 5G, Elanco XL, Gallery and Snapshot 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. 

********************************* 

Immediate and Long Range Effects of Herbicide Usage on 
New and Established Nursery Tree Fields 

Bert Swanson, Jim Calkins, Jim Lewis, and John Daniels 

Five to ten years of continuous pre-emergent herbicide treatment is being evaluated on 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 number of deciduous and evergreen landscape tree varieties. 

' 
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. This field was harvested in the fall of 1988. 
Following harvest, soil analysis will be done to determine chemical residuals at various depths, and 
length of time required for these residuals to break down. 

********************************* 
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Herbicides on Shrub Roses 

Bert Swanson and Jim Calkins 

The increased interest in the many new· varieties of shrub roses proposes potential maintenance 
problems in the nursery and landscape since roses have not normally been incorporated in nursery 
field production programs or used as heavily in the landscape. Since herbicides can be very species 
specific, many questions arise as to the susceptibility of roses to herbicide injury. 

In the spring of 1988, rooted cuttings of the following roses were treated with fifteen herbicides: 
'Hansa', 'Orange Sunblaze', 'Scarlet Meidiland', 'Carefree ·Beauty', 'Nearly Wild', and 'Adeleide 
Hoodless'. Herbicides were applied to one set of plants prior to bud break and another set or plants 
after they were in full leaf. · 

Weed counts and phytoxicity ratings were taken the summer of 1988. The treatments and evaluations 
will !1~ repeated again 1989. 

********************************* 

Fall-Applied Herbicides on Container Nursery Stock 

Jim Calkins and Bert Swanson 

Container nursery stock can and should be free of weeds in late fall. Since a weed free surface is a 
requirement for applicants of pre-emergent herbicides, since partially dormant or dormant plants are 
less susceptible to herbicide injury, and since growers and garden center personal generally have more 
time in the fall than in the spring, it is logical that the fall application of herbicides to container 
nursery stock would be beneficial in many ways. A problem, however, is that many herbicides are 
somewhat volatile and these fumes may be harmful to plants in a closed atmosphere such as that 
created under winter coverings of the container stock. Also as the containers are laid down, will the 
effective film 9f the herbicide layer be lost due to disturbance or spillage? 

An experiment was initiated to test the above hypotheses. Several woody plant species were treated 
with Rout GS, Ronstar 2G, Surflan 4AS, Goal I.6E and Devrinol 50WP approximately IO days prior 
to applying the winter coverings. In the Spring of 1989 evaluations will be made to determine 
efficacy and plant phytotoxicity. 

********************************* 
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Performance of Woody Landscape Plants in Minnesota: 
A Survey of Hardiness and Site Requirements · 

Bert T. Swanson, John Daniels, Larry Pfarr and Bonnie Harper 

Following an extensive survey of plant professionals throughout Minnesota regarding the performance 
of over 450 landscape plant varieties, a publication has been assembled to provide a source of plant 
performance information for the Nursery and Landscape Industry in Minnesota and the surrounding 
area. 

The handbook describes how experienced plant professionals rated various plants in their location 
as well as specific problems the plants may experience. Also included are statements from some of 
the leading authorities in our area regarding the performance and site requirements of each of the 
listed varieties. 

This handbook will make a very useful addition to your reference library. It is bound in a three
ring binder, allowing you to add pages for new or additional plant varieties. You will also be able 
to add your own or new information to the handbook. The handbook can be purchased from the 
TRE Nursery Program, Department of Horticultural Science and Landscape Architecture, U of M, 
for $15.00 plus $4.00 handling charge, or at the Registration Desk at the MNLA Convention for 
$15.00. Please complete the order form on the next page to purchase or order your copy. 

Performance· of 
Woody Landscape -Plants 

In Minnesota 
A Survey of Hardiness 
and Site Requirements 

Compiled by: 
Bert T. Swanson, John Daniels, 
Larry Pfarr and Bonnie Harper 

Minnesota Extension Service, 
Minnesota Department of Agriculture, 
and the Minnesota Nursery Industry 
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Performance of Woody Landscape Plants in Minnesota 
A Survey of Hardiness and Site Requirements 

Bert T. Swanson, John Daniels, Larry Pfarr and Bonnie Harper 

This Minnesota Plant Performance Handbook is a comprehensive reference manual on woody plant 
materials for Minnesota. The book is the result of the cumulative knowledge of many woody plant 
experts in Minnesota, and is a valuable resource for nursery and landscape professionals. 

ORDER FORM 
for: 

MINNESOTA PLANT PERFORMANCE HANDBOOK 

# of Copies Price/Book 

$15.00 

Send Handbook(s) to: 

Name 

Street Address 

City State 

Make checks payable to: 

University of Minnesota TRE Nursery Program 

Send order form and check to: 

University of Minnesota TRE Nursery Program 
Dept. of Hort. Sci. and L.A. 
1970 Folwell A venue 
St. Paul, MN 55108 

Postage/Book 

$4.00 

Total Cost 

Zip 
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GUIDE TO THE 
RIGHT TO KNOW ACT 

with 
MATERIAL SAFETY DAT A SHEETS 

(MSDS) 

Bert T. Swanson, Robert M. Olen and John B. Daniels, Jr. 

The Minnesota Employee Right To Know Act requires that all employees are made aware, and 
trained in the use of, hazardous substances which they may be exposed to in the workplace. Such 
awareness and training is essential for safety reasons and is, therefore, beneficial to the employee and 
the employer. The purpose of this Guide to the Right to Know Act is to assist the employer in 
developing a procedure for compliance with the law. The guide is presented in loose-leaf form to 
allow each company to add, revise, and update as required. 

Every workplace is unique and it is the employer's obligation to maintain: (1) a current and complete 
inventory of hazardous materials; (2) a current and complete file of Material Safety Data Sheets 
(MSDS) for all chemicals in your establishment; (3) current labels for all chemicals in your 
establishment; (4) an effective safety training program for all employees; and (5) all company and 
individual records required by the Right To Know law. · 

It is the employer's responsibility to obtain Material Safety Data Sheets (MSDS) for all hazardous 
materials in each workplace. This guide contains many of the MSDS for common hazardous 
materials, but it is not all inclusive. At the end of the MSDS section, an index of trade names, with 
synonyms, lists all MSDS included in this guide. If chemicals are used for which MSDS are not 
included in this guide, request them from a dealer or manufacturer. 

Each company must have an inventory of all chemicals used within the business. Take an annual 
inventory and place it in the Product Inventory section of this guide. 

Also, maintain a file of labels for all chemicals used in the company. File these alphabetically in the 
Products Label section of this guide . 

. Each company must establish and conduct a safety training program for all of its .employees. Lesson 
plans, training aids, and training schedules should be placed in the section labeled Training Program. 

Each company must also document the periodic training of each individual employee. Forms are 
provided for you to complete and maintain in the section titled Training Records. These records 
must be r~tained for 5 years. Always reserve one black form to duplicate as necessary for new 
employees. 

Please pay careful attention to the section labeled "The law and Guidelines." You must comply with 
the requirements cited therein. Specific questions on compliance should be directed to the Minnesota 
Department of Labor and Industry (612-296-6107). 

***************************************************************************************** 
PESTICIDE HOTLINE 

KEEP THIS NUMBER HANDY IF YOU USE PESTICIDES: The National Pesticide Tele
communications Network (NPTN) is a round-the-clock service funded by the U.S. Environmental 
Protection Agency. A toll-free call to NPTN at 1-800-858-7378 (I-800-858-PEST) from anywhere 
within the contiguous U.S. will access information in a hurry on pesticide poisoning treatment, 
pesticide product information, clean-up and disposal recommendations, regulatory laws, etc. 

***************************************************************************************** 
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Please use the form on the next page to order and purchase your copy. 

This manual provides over 300 MSDS and an outline with information for compliance with the Right 
To Know Act. All commercial horticulture businesses must comply with this law. This guide will 
provide the basis for a company to initiate their chemical inventory information compliance as well 
as information to initiate and document a company training program for all employees. 

The Guide can be purchased from the TRE Nursery Program, Dept. of Hort. Sci., U of M, for $45.00 
plus $5.00 handling charge or it can be purchased for $45.00 at the Registration Desk at the MNLA 
Convention. 

Guide to the 

Right To Know Act 
with 

Material Safety Data Sheets 
(MSDS) 

Awareness 

Training 

Compliance 

~ 
I@ iii 

Compiled by 
Bert T. Swanson, Robert M. Olen 

and John a. Daniels Jr. Minnesota Extension Service 
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GUIDE TO THE RIGHT TO KNOW ACT 
with 

MATERIAL SAFETY DAT A SHEETS 
(MSDS) 

This manual provides over 300 MSDS and an outline with information for compliance with the Right 
To Know Act. All commercial horticulture businesses must comply with this law. This guide will 
provide the basis for a company to initiate their chemical inventory information compliance as well 
as information to initiate and document a company training program for all employees. 

ORDER FORM 
. for: 

GUIDE TO THE RIGHT TO NOW ACT 
with . 

MATERIAL SAFETY DAT A SHEETS (MSDS) 

# of Copies Price/Book 

$45.00 

Send Guide(s) to: 

Name 

Street Address 

City 

Make checks payable to: 

University of Minnesota TRE Nursery Program 

Send order form and check to: 

University of Minnesota TRE Nursery Program 
Dept. of Hort. Sci. and L.A. 
1970 Folwell Avenue 
St. Paul, MN 55108 

Postage/Book 

$5.00 

State 

Total Cost 

. Zip 
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Teaching and Education Programs 

Bert Swanson and Jim Calkins 

1. Nursery and Landscape Management Curriculum 

This is a 4-year curriculum for anyone interested in Nursery Management and Production, Garden 
Center Management, and Landscape Maintenance and 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 sheet). 

The program described on the green sheets may be in place for limited period of time. The U of M, 
College of Agriculture, has undertaken an in-depth study of the overall College of Agriculture 
curriculum in which Horticulture was one of seventeen majors .. In this study, an effort was make 
to. develop some common core courses across the college and to reduce the number of majors. The 
present reduction in student numbers has driven this to some extent. However, another driving force 
was to broaden the education of today's student. For some majors this may be beneficial, for others 
it may come at the extent of needed technical and specialization courses. I would greatly appreciate 
your thoughts and suggestions as to your opinion of this concept and on the potential majors 
described below that will be administered by the Department of Horticultural Sciences and which will 
be the majors that supply the employees for the Nursery and Landscape Industry. 

First of all, Landscape Architecture will be split off from Horticulture and move to a new College 
called, the College of Architecture and Landscape Architecture. The major "Horticulture" will not 
exist as a major but will be listed as an area of emphasis or as a sequence in the Animal and .Plant 
Systems (APS) Major (may be titled Animal and Plant Technology) which will be one of ten College 
of Agriculture majors. The two "Areas of Emphasis" in the APS Major includes "Crops and Soils" 
which will include Fruit and Vegetable Crops as a "Sequence". The other "Area of Emphasis" is 
"Environmental Horticulture" which will include Nursery, Landscape, Turf and Floriculture. 

The second major to be administered in the Horticulture Department is called the Agricultural 
Industries and Marketing (AIM) Major. This major as three main groups of requirements: Science, 
Communication, and Business, plus a 12-credit sequence which could be in Horticulture or some 
other discipline. A concern here is the limited number of credits in the sequence as this may be 
inadequate horticultural preparation for today's industry. 

The third major within the Horticulture Department will be Agricultural Science (AS). This is for 
a student pursuing a future graduate degree. 

The details for the "Areas of Emphasis" or the "Sequences" have not yet been determined in terms of 
courses and other requirements. It also may not be too late to make some changes in the over all 
structure. I encourage each of you to consider the above concepts and to review the two majors 
described on the following red sheets. It behooves you to provide your input to these as these majors 
describe the education of your future employees. Please make a note of any positive or negative 
comments you may have so that we can consider an educational program to meet your needs. Please 
send them within tlie next month to Bert Swanson, TRE Nursery Program, 164 Alderman Hall, 1970 
Folwell Avenue, Dept. of Hort. Science, U of M, St. Paul, MN 55108. 

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, 
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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 has been 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 ed:ucational sessions are requested and appreciated. · 

III. Nurserymen's Educational Arboretum Days, Traveling Nursery Seminars and Seasonal Employee 
Seminars 

Nurserymen's Arboretum Day programs have been widely accepted over the last nine 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. 
This year an additional Education Day will be held in March in addition to Beginning and Advanced 
Seasonal Employee Seminars which will. be held in April. Normally, 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 MNLA Education Committee. Also please advise 
us if the locations should be different than those listed above. 

********************************* 
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CNIVERSITY OF \1IN;\'ESOTA COLLEGE OF AGRICt.:LTVRE 

PROPOSED \tAJOR: ANIMAL & PLANT SYSTEMS (E:"IVIRON\1E:\TAL HORTICCLTCRE; 

Intended Audience: Students desiring c:nccrs in bachelors lcvd professional pornions 
requiring a thorough understanding of the tcchniol :ispects of :.tgricuit:.m:. 

Purpose of '.\1ajor: 
systems. 

Picparc competent mJ.nagers J.nd technical advisors for animal Jr.d plant 

TE:-,./L\ TIVE CURRICULU'.\1 REQUIREMENTS (Environmental Horticulture) 

Curriculum Item # Quarter Credits 

\tajor Curriculum 
Public & Consumer Issues in Agri 4 

A~ri Prnduction Systems 4 
fntro to Soils 4 

Economic Entomology 4 
Microeconom:cs 4 

Eng Principles & Appiic:nions 4 
Undergrad Project • e.g., irm:mship 4 
TOTAL ZS 

Environmental Horticulture 
Biochemistry 
Plam Phys1ology 
One of the following 

Crop Growth & Culture 
Biology of Hort Prcduc:ion 

Herbaceous Plant Materials 
P!am Pathology 
Plant Breeding 
Greenhouse Management 
Plant Propagation 
TOTAL 

E mphusis 
5 
4 

4-5 

5 
5 
4 

2 
5 

Curriculum Item It Quarter Credits 

General Education 
Communication 

Writing in Your Major 4 
Public Speaking 4 
Other speaking & writing CO'..:rses 8 
TOTAL l 7 

Mathemaucs & Staostics 
Calcu!1JS 5 -1 O 
Statistics 

TOTAL 

Computers (Competency; nn course requiremer11,J 

Physical/Biological Sciences 
General Biology 5 
One of the following; 5 

General Born.ny, Pb.nt Biology, 
General Zoo.logy, Animal B iotogy 

fnorgariic Chemistry \ 0 
Organic Chemistry 1 O 
Genetics 4 
One of the following: 

:,ficrobio!ogy, Ecoiogy 
Physics 
TOTAL 

5 

5 
39 

Social Sciences, Ans, Human1:ies :? 0 
(sample c\usie,~ lO be provided) 

Techoir.al/Fret Electives 44.45 
(List of technical electives to be provided) 
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UNIVERSITY OF MINNESOTA COLLEGE OF AGRICCL TCRE 

PROPOSED MAJOR: ANIMAL & PLA~T SYSTE~IS Crops & Soilsl 

Intended Audience: Students desiring careers in bachelor's level professional postt1ons 
requiring a thorough understanding of the technical aspects of agnculture. 

Purpose of '.\fajor: Prepare competent managers and technical advisors for animai rnd pi:rnt 
systems. 

TENTATIVE CURRICULUM REQUIREMENTS (Crops & Soils Emphasisi 

Curriculum Item # Quarter Credits 

\-1ajor Curriculum 
Public & Consumer Issues in Agri 4 
Agricultural Production Systems 4 
lnr.rod1Jction to Soi b 4 
Economic Entomoiogy 4 
Microeconomics 4 
Eng Principles & Applications 4 
Undergrad Project-e.g., internship 4 
TOTAL 28 

Crops & Soils Emphasis 
Biochemistrj· 2-3 
Plant Physiology 4 
Principles of Animal Production 
\forphology; LD. of Craps & Weeds 4 
Crop Growth & Culture 5 
Soil Fertility 5 
One of the following: 4 

Soil Morph. Class & Gcnesii 
Soil Conservarion &: Land Use Mgmt 
Soil Physical Management 

Weed Control 5 
Plant Pathology !I 
Plant Propagation 5 
One of the following: 4 

Plant Breeding 
Maturation Huvcst, Handling &. Storage 

One of the following: 4 • 5 
Principles of Farm Management 
Grain Marketing Management 
Managerial Economics 

Management of Cropping Systems 
TOTAL 

Curriculum Item # Quarter Credits 

General Educatioo 
Communication 

Library Research Methods 
Writing in Your Major 4 
Public Speaking 4 

Other speaking & writing course$ 8 
TOTAL l i 

Mathematics &. Statistics 
Calculus 
Statistics 
TOTAL 

Computers 
(Competency; no course requirements} 

Physica!/B iologica.l Sciences 
Genera.I Biology 5 
C"ne of the following: 5 

General Botany 
Plant Biology 
General Zootogy 
Animal Biology 

tnorganic Chemistry l 0 
Organic Chemi!-try 5 
Genetics 4 

One of the following:: 5 
Microbiology 
Ecology 

Physic, 5 
TOTAL 39 

Social Sciences, Arts. Humanities 2 0 
(sample clusters to be provid~) 



• 

UNIVERSITY OF "HNNESOTA COLLEGE OF AGRICl:LTCRE 
PROPOSED MAJOR: AGRIClJL Tt:RAL INDL'STRIES & '.\itARKETI\'G 

Intended Audience: Students desiring careers 1n sales. public reiations. or saies. mJrket,ng, 
prod'Jction or purchasing management in food. horticultural & agnculturai product1,Jn 1nd,.:s,~:c 
Purpose or Major: Develop skills & knowledge requesr.ed by agnbus1ness firms. 

TENTATIVE CURRICULUM REQUIRE:VfENTS 
Curriculum hem 

\1ajor Curriculum 
# Quarter Credits Curriculum Item It Quarter Credits 

Agricultural Science 
Intro to A.tum.al Science 
Orientation tO Soih 
One of the following: 

Princ1pies of Agronomy 
Biology of Honiculture 

Engineering Principles 

5 
4 

4-5 

& Applications 
P..1blic Issues in 
TOTAL 

4 

Agriculture 4-
21·22 

!nteractive Communication 
Wri.ting to Inform 4 
Writing for Major 4 

Writing in You.r Profession 4 
M:ass Communication 2 
Public Speaking 4 
Group Communicatioo..s 4 
Interviewing 4 
Professional Selling 4 
One of the following: 4 

Organization.ti Communication 
Managerial Communic,uions 
Applied Supervision 

TOTAL 34 

Economics & B1"ineu 
Microeconomics 4 
Marketing Economics ~ 

Managerial EconomH;:s 4 
Policy Economics 4 
Agricultural Law 4 
Agricultural Finance 4 
Two of the F-->llowmg: 8 

Marketing Managemetu, 
SmaH B!tiinus O~nticnu. 
Management: Strategy, Management: Planning, 
Grain M.ark:eting, Dlliry Marketiog, 
Livcnock Marketing, Input M:.a.rx:eting 
Food Marketing 

TOTAL 33 

Undergraduate Project • 
intcmsll.ip or practicum 4 

Arn of Emphasis 
3 upper-di.vision counes in one of following: 

Animal Sciencc.Crop:!!/Soi!s, Food Science, 
Horticulture 

TOTAL l 2 

General Education 
Commumcation - see Major C\;.rricuium 

Y.at.hematics & Sumstics 
Ca1.culu.s 
Accounting 
One of t.b.e fo!!owmg: 

S:atistical Analysu 
Data Analysis & S1.atis1ir;s 

TOTAL 15-18 

Computers 

Physical/B iologicaJ. Sciences 
General Biology 
Principles of Chremi5t,y 
Elementary B inchemmry 
The Physical World 
TOTAL 20 

Social Sciem:ei, Literature, Ans, Hu.-n:an.1ties 
One of the following:: 4 

f.ntto to Sociology 
Imro ,o Psychology 

Agrict.!iurai Heritage ~ 

Persuasion 4 

One of i.he following; 4 
Moral Iss.ues 
Mas:s Media 
Adverti1ing 
Public Re!ation.i 

R!!.ctlmmended c l~1nen 
of course! 1 4 
TOTAL 30 




