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Finally - You don't know how happy that we are to have this issue of FNN done! It's been a busy, frustrating couple of months. I 
won't go into the sordid details, but let's just say that it's unnerving to smell burning electrical wiring coming from your computer. 
Anyway, here it is and we'll try to be more punctual next issue. 
 
 
 
 
 
Belated Holiday Wishes - Well, we made it through another hectic holiday season. I don't know about you but it seems to start 
earlier and get more commercial every year. Rather than be cynical about the crass exploitation, I hope that you were able to 
find the time to reflect on the true meaning of this Special Season, and so feel renewed and ready for the promises of the New 
Year. 
 
 
 
 
 
Making FNN Multilingual? - In an effort to make FNN a truly international publication, we are analyzing the possibility of 
publishing it in Spanish and maybe French. Obviously, the translation and extra printing will be an additional expense and so we 
need to survey readers to find out if it would be worthwhile. So, if you would like to see a Spanish or French version of FNN, 
write us a letter and give us your opinion. We will study the costs involved, see if we can find the funding, and then report back 
to you in the July, 1995 issue. 

 

 
TL 

 
 
 

 



Contents 
Nursery Meetings and Workshops .................................................................................................................................................4 
National Nursery Issues .................................................................................................................................................................10 

Methyl Bromide Fumigation -Update ................................................................................................................................10 
Ecological Alternatives ..................................................................................................................................................................13 

Recycling Nursery Plastics ...............................................................................................................................................13 
Contemplating Composts? ...............................................................................................................................................15 

Integrated Pest Management .........................................................................................................................................................17 
Rediscovering Heat Treatments .......................................................................................................................................17 
Collembolas For Biocontrol? .............................................................................................................................................20 

Cultural Perspectives .....................................................................................................................................................................22 
Treating Irrigation Water ...................................................................................................................................................22 
What is a Soil Management Plan, and why would you want one? ...................................................................................25 

Special Publications .......................................................................................................................................................................30 
Ordering Information .........................................................................................................................................................30 

Products and Services . ..................................................................................................................................................................37 
A New Post emergence, Nonselective Herbicide .............................................................................................................37 
Root Pruning Chemical .....................................................................................................................................................37 
Growing Media with Coconut Fiber . .................................................................................................................................38 
Computer-assisted Transplanting ....................................................................................................................................3 8 

Health and Safety ............................................................................................................................................................................40 
Back Belts May Not Protect While Lifting .........................................................................................................................40 

New Nursery Literature ..................................................................................................................................................................42 
Bareroot Production ..........................................................................................................................................................42 
Business Management .....................................................................................................................................................43 
Container Production .........................................................................................................................................................44 
Diverse Species ................................................................................................................................................................46 
Fertilization and Nutrition ..................................................................................................................................................48 
General and Miscellaneous ..............................................................................................................................................49 
Genetics and Tree Improvement ......................................................................................................................................50 
Mycorrhizae and Beneficial Microorganisms ....................................................................................................................52 
Nursery Structures and Equipment ..................................................................................................................................53 
Outplanting Performance . .................................................................................................................................................55 
Pest Management .............................................................................................................................................................58 
Pesticides ..........................................................................................................................................................................63 
Seedling Harvesting and Storage .....................................................................................................................................63 
Seedling Physiology and Morphology . .............................................................................................................................64 
Seeds ................................................................................................................................................................................68 
Soil Management and Growing Media .............................................................................................................................72 
Tropical Forestry and Agroforestry . ..................................................................................................................................74 
Vegetative Propagation and Tissue Culture .....................................................................................................................75 
Water Management and Irrigation ....................................................................................................................................78 
Weed Control ....................................................................................................................................................................79 

Horticultural Humor ........................................................................................................................................................................81 
Literature Order Form . ...................................................................................................................................................................83 

 
January 1995 - Forest Nursery Notes - 3



Nursery Meetings and Workshops 
 
 
 
 
 
 
 
 
"So Many Meetings, So Little Time " 

 
 
 
The 6th biennial meeting of the Northern Container Nursery Association will be held on February 7-8, 1995 at the Claridge 
Motor Inn in Rhinelander, WI. This two-day meeting will be co-hosted by the Oconto River Seed Orchard and Tourney Nursery 
of the USDA Forest Service. The agenda features technical sessions the first day followed by an Open Forum dedicated to 
informal discussions. The second day will consist of field trips to the Consolidated Paper Greenhouses, and the Forth Floral 
Greenhouse and Garden Center. Contact Bill or Barb for more specific information: 

 
 
 

Bill Sery Barb Jones 
Oconto River Seed Orchard J.W. Tourney Nursery 
18100 Saul's Spring Road PO Box 445 
White Lake, WI 54491 Watersmeet, MI 49969 
PHONE: 715-276-7400 PHONE: 906-358-4523 

 
 
 
 
 
The annual Western Nursery Pathology Workshop will be held on Mar. 20-23, 1995 at the Cypress Inn in Poulsbo, WA. This 
informal meeting consists of an mixture of technical presentations and discussions, and anyone interested in seedling 
pathology is invited to attend. This year's agenda will include a discussion on Alternatives to Methyl Bromide Fumigation. For 
more information, contact: 

 
 
 

Diane Hildebrand 
 

USDA Forest Service, FID 
P.O. Box 3623 
Portland, OR 97208-3623 
PHONE: 503-326-6697 
FAX:503-326-5569 
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The Asean Forest Tree Seed Centre Project is sponsoring an international symposium on "Recent Advances in Tropical Tree 

Seed Technology and Planting Stock Production" for June 12-14, 1995 in Haad Yai, THAILAND. The program will cover 

several aspects of seed quality, seedling production, and mycorrhizae and other beneficial organisms. Invited speakers will be 

followed by voluntary papers and, if you can send them a title and abstract as soon as possible, they are will accepting papers 

and posters. A post symposium tour to a nursery, wildlife sanctuary, and tropical forest types. For more information, contact: 
 
 

Symposium Secretariat 

ASEAN Forest Tree Seed Centre 

Mauk-Lek, Saraburi 18180 

THAILAND 

PHONE: 66-36-341-305 

FAX: 66-36-341-859 
 
 
 
 
 
 
 

The Integrated Pest Management Course for Forest Nurseries is scheduled for June] 7-25, 1995 in Kemptville, Ontario, 

CANADA. This 10-day course will examine IPM for nurseries and seed orchards within the broad context of diseases, insects, 

competing vegetation, as well as abiotic problems. The diverse format will include lectures, discussion periods, field exercises 

and site visits, and will feature world class instructors from across North America. For more details, contact: 
 
 
 

Eileen Harvey 

Canadian Forest Service 

Forest Pest Management Institute 

1219 Queen Street East 

Sault Ste. Marie, ON 

CANADA P6A SM7 

PHONE: 705-949-9461 

FAX: 705-759-5700 
 
E-MAIL: eharvey@pmoeafpm.fpmi.forestry.ca 
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The second annual Southwestern Container Growers' Meeting will be held in Las Vegas, NM (yes, that's New Mexico!!) on 
June 20-21, 1994, and John Harrington and his staff at the New Mexico State University Mora Research Center will be our 
hosts. This year's focus topic will be Growing Media and, as always, the format for the meeting will be informal discussions with 
everyone invited to contribute. In addition to a tour of the Mora Research Center, we will be visiting riparian and mine reclamation 
outplanting sites. Anyone interested in growing forest and conservation seedlings in containers is invited to attend, but we want 
to keep this meeting small and informal and so attendance may be limited. For more information, contact me or John Harrington: 
 
 
 

John Harrington 
New Mexico State University  
Mora Research Center 
P.O. Box 359 
Mora, NM 87732 
PHONE: 505-3 87-2319 
FAX:505-387-9012 

 
  
Afforestation of First Rotation Sites - Production of Appropriate Seedlings, Seedling Establishment, and Stand 
Treatment is the title of a pre-IUFRO World Congress meeting being planned for August 1-6, 1995 in Garpenberg, Sweden and 
Helsinki, Finland. The meeting is being sponsored by several IUFRO Working Groups including IUFRO S3.02-03 Nursery 
Operations, and will consist of both technical sessions and field trips in Sweden and Finland. Volunteer papers and posters are 
now being accepted on the theme topics. Attendance will be limited to 50 persons, so contact Anders Mattsson soon for more 
specifics: 
 
 
 

Anders Mattsson 
Swedish University of Agricultural Sciences 
Faculty of Forestry 
Dept. of Forest Yield Research 
5-776 98 Garpenberg 
SWEDEN 
PHONE: 46-225-26000 
FAX:46-225-26100 
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Nursery workers wanted - "$1.76 per day plus room 
and board". No, this isn't a typo. This bulletin was 
issued by the USDA Forest Service Bessey Nursery 
in 1918 (Figure A). My, how times have changed! 
The new, improved Western Forest and 
Conservation Nursery Association will be holding 
their annual meeting at the Ramada Inn in Kearney, 
NE on August 7-11, 1995. Our host will be Clark 
Fleege of the USDA Forest Service Bessey Nursery, 
which has the distinction of being the oldest 
continuously operated forest nursery in the US. 
Following on the success of last year's meeting, the 
agenda for 3-day meeting will consist of morning 
technical sessions followed by afternoon field trips. 
Focus topics include nursery safety, fertilization 
scheduling, marketing and partnerships, 
and propagation of junipers, and we are soliciting 
speakers on these or other nursery-related topics. 
The afternoon field trips will include: Bessey Nursery 
and Nebraska National Forest, a variety of Great 
Plains outplantings, and a tour of local historical and 
recreational attractions. The first meeting 
announcement will be sent out soon, but if you would 
like to make sure that you are on the mailing list, 
contact: 
 
 
Clark Fleege 
USDA Forest Service 
Bessey Nursery 
P.O. Box 38 
Halsey, NE 69142 
PHONE: 308-533-2257 
FAX:308-533-2213 
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The Northeastern Area State, Federal and Provincial Nurseryman's Association will be holding their annual meeting at the 
Spring Mill State Park Inn in Mitchell, IN on August 14-17, 1995. Jim Wichman of the Vallonia State Nursery will be our host. 
The agenda is still being developed and features panel discussions on cultural and management topics as well as a tour of the 
nursery. The Spring Mill State Park features old-growth hardwood stands and historical attractions making this an ideal summer 
vacation for the family. If you would like more information, contact: 
 

Jim Wichman 
Indiana Div. of Forestry 
Vallonia State Nursery 
2782 W. County Road 540 S. 
Vallonia, IN 47281 
PHONE: 812-3 S 8-3621 
FAX:812-358-3621 

 
 
 
 
 
 
The 36th annual meeting of the Western Region of the International Plant Propagators' Society will be held at the Red Lion 
Columbia River Hotel in Portland, OR on Sept. 14-16, 1995. The agenda is still being developed but will include many topics of 
interest to people working in forest and conservation nurseries. The Portland area has many ornamental nurseries as well as 
those growing forest and conservation species. These IPPS meetings are an excellent opportunity to expand your horticultural 
horizons and I hope to see you there. Additional information can be obtained from: 

IPPS Membership    Program Chairman 

Wilbur Bluhm    Allan Elliott 

IPPS, Western Region   Carlton Plants 

743 Linda Avenue NE   P.O. Box 398 

Salem, OR 97303    Dayton, OR 97114 

PHONE: 503-393-2934   PHONE: 503-868-7971 
 

FAX:503-868-7503 
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The annual meeting of the Forest Nursery Association of British Columbia will be held at the Harrison Hot Springs Hotel on 
Sept. 18-20, 1995. The tentative agenda is still under development but currently contains technical sessions and a field trip to 
the Chilliwack Valley. The dates for the meeting were chosen so that attendees could travel to the Western Canadian 
Horticultural Trade Show which opens in Vancouver on Sept. 20th. If you would like more information, contact: 
 
 
 

Bruce Morton 
Hybrid Nurseries, Ltd. 
12682 Woolridge Road 
Pitt Meadows, BC 
CANADA V3Y 1Z1 
PHONE: 604-465-6276 
FAX:604-465-9829 

 
 
 
 
 
 
 
 
 
The University of Montana and Bitterroot Native Growers, Inc. will present a symposium on The Restoration of Disturbed 
Lands: an Ecological Approach at the Holiday Inn in Missoula, Montana on October 31- November 3, 1995. The goal of this 
conference is to explore the theoretical and technical aspects of restoring disturbed wildlands through a dialogue between 
restoration scientists and practitioners. Proposed technical sessions include the soil environment, genetics, ecophysiology, 
community ecology, horticulture as well as specific case studies. Field trips to the Bitterroot Native Growers container nursery, 
and highway, mineland, and riparian restoration projects in the area. For more information, contact: 
 
 
 

Clare Kelly 
University of Montana 
Continuing Education 
Missoula, MT 59812 
PHONE: 406-243-4623 
  
FAX: 406-243-2047 
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National Nursery Issues 
 

Methyl Bromide Fumigation - 
 Update 
 
 
As we have been discussing in FNN for the past 
several years, the future of methyl bromide 
fumigation is in jeopardy. Because it is thought 
to contribute to the depletion of the protective 
ozone layer in the earth's atmosphere, the US 
Environmental Protection Agency (EPA) has 
ruled that methyl bromide production be frozen 
at current levels until it is completely banned by 
the year 2001. See Watson and others (General 

and Miscellaneous in New Nursery Literature 
Section) for a very complete history of the basis for 
the ban. There are some rumors that to encourage 
early removal of the product from the market a $1 
to $3.50 per pound tax will be added to the cost of 
methyl bromide fumigants. The typical cost of 
fumigating an acre is about $1300 and, if this tax 
does go into effect, the cost would increase to 
$1650 to $2500 per acre. 
 
Soil fumigation is the most common use of methyl 
bromide and we in North America are among the 
principal users (Table 1): 
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Nurseries that have used methyl bromide fumigants have 
divided into 2 philosophies. The first group is convinced that 
the loss in inevitable, and so are already switching to other 
chemical or cultural alternatives. Others believe that new 
research and political pressure will result in a lifting or a 
modification of the EPA ban that would allow methyl bromide 
fumigation to continue. Let's take a look at both positions: 
 
Methyl bromide alternatives - Methyl bromide is still the 
most effective and popular soil fumigant and comparisons 
with other chemicals have shown that nothing has such broad 
spectrum effectiveness. Some other alternative fumigants are 
already in operational use in forest and conservation 
nurseries, however. Dazomet (BasamidR) is the most 
common and does an acceptable job, although it causes 
phytotoxicity with adjacent crops such as western white pine. 
Tests with pure chloropicrin show fair control of soil 
pathogens, but it does not kill weed seeds. Tests with 
TriformR (a mixture of dichloropropene and chloropicrin) are 
underway in the South. Howard Ohr at the University of 
California-Riverside (909-7874140) is testing methyl iodide, a 
close chemical relative of methyl bromide, which may hold 
promise for soil fumigation. Although methyl iodide is 
currently expensive, the production costs would necessarily 
go down if the demand increases. The best part if that its 
ozone depleting potential less than 0.2, compared to 0.6 for 
methyl bromide. 
 
Biological control alternatives, such as mycorrhizal fungi and 
antagonistic rhizobacteria, are also being tested and some 
show encouraging results. Other biological alternatives, such 
as brassica cover crops and organic matter amendments, 
have not lived up to expectations. Solar and heat sterilization 
are also being tested operationally and heat treatments seem 
particularly promising if the application technology can be 
worked out (See Integrated Pest Management section for 

more discussion). 
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Other studies on methyl bromide alternatives are currently 
underway. A comprehensive project to evaluate several 
alternative control technologies for soilborne pathogens is 
being conducted by the Forest and Insect Disease branch of 
the USDA Forest Service at nurseries across the US. The 
Southern Forest Nursery Management Cooperative at Auburn 
University is studying alternative fumigants and they have 
concluded that methyl bromide is hard to beat because it 
controls all soil pests for up to 2-3 years. They also analyzed 
33 published articles on fumigation in forest nurseries and 
found that most fumigants gave better seedbed densities and 
an increase in seedling size compared to the controls. Methyl 
bromide fumigants consistently gave the best results and 
metham-sodium was second in efficacy. The USDA Agricul-
tural Research Service (ARS) is also funding research into 
methyl bromide alternatives for soil fumigation. Several other 
recent publications are also listed in the New Nursery Litera-
ture Section. 
 
 
Methyl bromide promoters - Other people are convinced 
that the EPA is overreacting and have organized to defend 
methyl bromide fumigation. The Methyl Bromide Working 
Group, a consortium of companies that produce and distribute 
fumigants, is mounting a vigorous campaign to educate policy 
makers and support more scientific research. They have filed 
a lawsuit in the US Court of Appeals that challenges the EPA 
decision to ban methyl bromide, and plan to file other legal 
petitions directly with that agency. According to their director, 
Peter Sparber, they believe that they have an excellent 
chance of exempting methyl bromide from the Clean Air Act 
well before the final ban takes effect. The Methyl Bromide 
Global Coalition is an international group of methyl bromide 
manufacturers who are supporting research to investigate the 
possible contribution of methyl bromide generated by human 

activities to stratospheric ozone depletion. All of this 



 

12 - Forest Nursery Notes - January 1995 

research will be completed within the next 3 years so that it 
can have the greatest impact on policy makers. The 
Coalition is also publishing an informational newsletter that 
discusses what is currently known about methyl bromide in 
the atmosphere (Figure B), its use around the world, and 
regulatory considerations in the development of 
alternatives. For a copy of the newsletter or just for more 
information, contact: 
 

Peter Sparber, Director 
Sparber and Associates, Inc. 
1319 F Street, NW; Suite 301 
Washington, DC 20004 
PHONE: 202-737-6327 
FAX: 202-393-4385 

 
 
 
I'll continue to remain neutral as to the pros and cons of 
methyl bromide use, but I am pleased to see that we will 
finally get the basic research to answer the question of 
whether forest and conservation nurseries can use methyl 
bromide fumigants with a clear conscience. 
 
 
 
 

Sources: 
Carey, B. 1994. Fumigation trials/Historical 
efficacies of fumigants in forest tree nurseries. 
Southern Forest Nursery Management 
Cooperative Newsletter, Fall, 1994. Auburn, AL: 
Auburn University. 10 
p. 
 
James, R.L.; Hildebrand, D.M.; Frankel, S.J.; 
Cram, M.M.; O'Brien, J.G. 1994. Alternative 
technologies for management of soil-borne 
diseases in bareroot forest nurseries in the United 
States. In: Landis, T.D. tech. coord. Proceedings: 
Northeastern and Intermountain Forest and 
Conservation Nursery Associations. 1993 August 

2-5; St. Louis, MO. General Technical 

Report RM-243. Fort Collins, CO: USDA Forest 
Service, Rocky Mountain Forest and Range 
Experiment Station: 91-96. 
 
Methyl Bromide Global Coalition. 1994. 
Methyl bromide global monitor 1(1), 
Spring/Summer. Washington; DC: Methyl Bromide 
Global Coalition. 4 p. 
 
Watson, R.T.; Albritton, D.L.; Andersen, S.O.; 
Lee-Bapty, S. 1992. United Nations Environmental 
Programme. Montreal Protocol Assessment 
Supplement No. 41. Nairobi, Kenya: United Nations 

Environment Programme, Ozone Secretariat. 41 p. 



Ecological Alternatives 
 

Recycling Nursery Plastics 
 
 
Forest and conservation nurseries have a professional 
obligation to practice recycling, and set a good example 
for other industries. I'm sure that you are all recycling 
waste paper, aluminum, metal, and motor oil but what do 
you do with all your used plastic? Even for the dedicated 
recycler, finding somebody who will accept plastics has 
been a challenge. There are two basic problems. The 
first is that there are so many different types of plastics, 
and the second is that markets for used plastics vary 
across the nation. Most people are familiar with the 
recyclability of pop bottles and milk jugs, because they 
have very strong markets nationally. Until lately, there 
has been little demand for used nursery plastics and so 
they have been discarded into landfills. Recently, 
however, several firms have been working to develop 
markets for used nursery plastics. Before we 

get to that however, let's discuss the various types of 
plastics. 
 
Plastics are made from polymer resins and the seven 
most common types can be identified by a number 
surrounded by the triangular "chasing arrows" symbol on 
the bottoms of plastic containers (Figure C). Plastics must 

be sorted into these categories before recycling because 

each resin has its own properties such as specific melting 
temperatures and processing qualities. The four most 
common nursery plastics are marked with an asterisk 
(Table 2): 
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Note that in the #2 HDPE plastic category there are two 
forms: blown (bottle style) and injection molded (tub style). 
Often, these must be separated before recycling because 
the resins are of different thicknesses and therefore can not 
be melted down together. This may also be true for other 
items - like different types of plastic bags (the smooth bags 
are #4 and the stiffer crinkly bags are #2). The rule of 
thumb is to always ask your recycler exactly what is 
accepted and how it should be sorted and prepared. 

 
The Oregon Association of Nurserymen (OAN) has been 
working with local nurseries to establish a recycling 
program for used nursery plastics such as polyethylene film 
and containers. The program is still in its infancy but 
markets for used poly tarps have developed in Asia. Other 
firms are also developing markets for used nursery plastics. 
National Waste Technologies, Inc. is making plastic wood 
out of 50% used poly film, and for this use, it does not have 
to be completely clean. 

 
The secret to recycling film plastic (#4) is to separate it by 
colors, clean it, and keep it clean. Mulch plastic is already in 
strips and poly coverings can be cut lengthwise along the 
furring strips to produce plastic sheets approximately 22 x 
100 ft. (6.7 x 30.5 m). There are several hand- or 
tractor-powered rollers that can be used to process the film 
as it is removed from the ground or from structures (Figures 
D and E). Most use a PVC pipe as a core and are powered 
by the tractor PTO. Using a plastic sheet as a ground cover 
keeps the film strips from getting dirty, and the slick sheets 
also make the rolling easier by reducing ground friction. 
Stationary balers and conventional hay balers have also 
worked, and by using plastic baling twine, the whole bale 
can be shredded at the recyclers. 

 
In addition to film plastic, the OAN program will also accept 
used containers of types #2, #5, and #6. In order to finalize 
the recycling markets, we need to know how much used 

nursery plastic could be available. So, if you would like 

to participate in this program, please contact Ron Lapotin with a 
list of what types of used plastics that you have, an estimate of 
how much (weight or volume), and when they would be 
available: 

 
Ron Lapotin 
Oregon Garden Products 
3150 SE Winter Bridge Road 
Hillsboro, OR 97123 
PHONE: 503-640-4633 ext.205 
FAX:503-357-4871 

 
I would also be most interested in the details of other recycling 
programs for used nursery plastics, so please let me know and 
I'll pass on the information in the July 1995 issue. 
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Both bareroot and container nurseries are potential 
markets for composts produced from organic and 
municipal waste. Composts are an excellent nursery soil 
amendment because they encourage the formation of 
aggregates, improve soil tilth, and stimulate the microbial 
component of the soil. Bareroot nurseries can also use 
composts as organic mulches. For container nurseries, 
composts are being tested in a wide variety of artificial 
growing media, and this trend will only increase in the 
fixture. In fact, because forest and conservation nurseries 
produced non-consumptive plants, there is even more 
opportunity to use municipal composts that may pose 
health hazards when used on food crops. 
 
Before using any type of compost, however, nursery 
managers should consider the following questions: 
 
1. What is compost? There is no such thing as a 
standard or typical compost. Rather, it is a complex 
mixture of humus-like constituents such as partially 
decomposed organic wastes, the decomposing 
organisms, and the microbial by-products. 
 
2. What is this particular compost made 
from? Municipal and industrial composts are the most 
variable type because their quality depends on the source 
material. In particular, be aware of toxic contaminants that 
could poison your seedlings or harm your workers. Some 
composts contain a high proportion of inert materials such 
as stones, glass, or plastic that may lower their value as a 
soil amendment. 
 
3. What is the pH and mineral nutrient level? 
Composts contain organic nutrients and so not only affect 
fertility directly, but also indirectly through their effect on 
pH. Many composts have a neutral pH but others can be 
as high as 8.5, which could cause serious nutrient avail-
ability problems. The overall nutrient composition of 
municipal composts is typically low compared to 
traditional fertilizers. MilorganiteR, which has been used in 
forest nurseries for several decades, has a fertilizer 

Sources: 
Bartok, J.W., Jr. 1992. Recycling film plastic. 
In: Proceedings, 1992 
International Summer Meeting of the 
American Society of Agricultural Engineers; 
1992 June 21-24; Charlotte, NC. Pap. 
92-4031. St. Joseph, MI: American Society of 
Agricultural Engineers. 6 p. 
 
Grey, D. 1994. Recycle by numbers. The 
Digger, Feb. 1994. Milwaukie, OR: 
Oregon Association of Nurserymen: 35. 
 
Hemphill, D.D., Jr. 1993. Agricultural plastics 
as solid waste: what are 
the options for disposal? HortTechnology 
3(1): 70-73. 
 
York, J. 1994. Waste Reduction and 
Recycling News 5(10). Sandpoint, ID: 
USDA Forest Service, Sandpoint Ranger 
District. 

 
Contemplating Composts? 

 
 
Recycling of organic wastes is becoming big business. 
Instead of ecological altruism, however, this trend is due 
to legal and economic considerations. For example, 
recent legislation in Michigan has completely banned 
disposal of yard waste in landfills and solid waste 
incinerators. And in California, communities are currently 
required by law to utilize 25% of their municipal waste for 
composting and by the year 2,000, this will increase to 
50%. Financial incentives may become available to 
develop new markets for compost products. For example, 
the California Integrated Waste Management Board has 
allocated over $350,000 to encourage the use of 
municipal composts in agriculture. 
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If the compost is immature or became anaerobic during 
storage, toxic acetic acids can form and may prove 
phytotoxic to sensitive plants after application. High 
soluble salts, and sodium in particular, are another 
common problem, especially with composts containing a 
high proportion of manure or municipal sludge. 
 
Most serious problems with compost quality can be 
identified by asking a few simple questions. If you want to 
sure, request a chemical analysis and specify the following: 
pH, electrical conductivity (soluble salts), major nutrients, 
and potentially toxic chemicals. Another good idea is to 
obtain a sample of the compost, mix it with the appropriate 
amount of soil or growing media components, and perform 
a seedling germination bioassay. Researchers are 
attempting to develop simple tests of compost biomaturity 
that are cheap and easy to use. A light absorption test, 
similar to the glucometers already used by diabetes, shows 
particular promise and may soon be on the market. 
 
Composts are an inexpensive source of organic matter 
and forest and conservation nurseries should help to 
develop new markets, from an ecological as well as 
economic standpoint. 
 

Sources: 
American Nurseryman. 1994. Composting for 
profit. American Nurseryman 180(10):14 
 
Kuipers, W. 1994. Compost happens: a Michigan 
landscape company turns organic-waste disposal 
legislation into an opportunity for a new venture. 
American Nurseryman 180(11): 51-5 5. 
 
Richard, T. 1994. Planning to use composts? Ask 
these questions. Something to Grow On: 
Alabama's Ornamental Newsletter, March 1994. 
Auburn, AL: Auburn University, Alabama 
Cooperative Extension Service. 
 
Williams,G.; Williams, P. 1994. Toward a simple 

test for compost biomaturity. HortIdeas 11(4): 1. 

There is also the potential for mineral nutrient imbalances. In 
particular, many composts that are made from wood wastes 
have a very low carbon-to-nitrogen (C:N) ratio. If these 
materials are used before they have fully matured, the 
decomposing microorganisms will outcompete your 
seedlings for nitrogen and induce a serious deficiency which 
is expressed as chlorosis and stunting. Bareroot nurseries 
that have added too much uncomposted sawdust to their 
seedbeds have learned this lesson all too well. Incorporating 
immature composts during the fallow year and 
supplementing with nitrogen fertilizer gives them time to 
"compost in place", and will prevent nitrogen availability 
problems. 

 
4. How sensitive is my crop? In general, most forest 
and conservation plants can tolerate composts in almost any 
form if they are applied at the proper rate, in the proper 
manner, and at the proper time. Newly-sown seedlings will 

be much more sensitive than transplants, however. 

analysis of only 6-2-0 (Figures F). These nutrients are 
slow-release, however, and so compost application rates 

should be based both on nutrient content and release rate. 



Integrated Pest Management 
 

 
Rediscovering Heat Treatments 
 
 
One of the basic tenets of Integrated Pest Management 
(IPM) is to minimize the use of pesticides. In the July, 
1994 issue of FNN we discussed the use of chlorine as a 
least-toxic chemical treatment, but it would be even 
better to use no chemicals at all. Heat treatments had 
been used to control agricultural pests for decades, but 
easy accessible and inexpensive chemical pesticides 
have made them less attractive in recent years. Now, 
with the potential loss of some pesticides, such as 
methyl bromide fumigants, growers are rediscovering 
heat treatments. 
 
Heat can be used for "sterilization" or "pasteurization" 
depending on the objectives of the treatment. Sterilization 
kills all the organisms, and requires higher temperatures 
than pasteurization, which is intended to selectively kill 
pathogens. The types of pests controlled depends on the 
temperature (Figure G). Although some nursery pests 
such as weeds are not killed until very high temperatures, 
premoistening to promote germination can make them 
much more susceptible. Operationally, the controlling 
factors are treatment temperature and length of contact 
time. The target temperature and the treatment time will 
depend on the type of application. 
 
Heat has several potential uses for controlling pests: 
 

1. Sterilizing equipment and growth 
containers. 
 
2. Pasteurizing soil or growing media., 
 
3. Sanitizing seeds or cuttings, 

Sterilizing growth containers - For the last 20 years, 
container growers have used a variety of chemicals to 
sanitize their used containers but many of these materials, 
such as bleach, are irritating to nursery workers or may 
contribute to water pollution. It was also difficult to 
completely eradicate residual pests from containers with 
rough cell walls, such as styrofoam blocks. In the overall 
effort to reduce chemical use, several growers in the 
Pacific Northwest began operational trials to use heat to 
sterilize their containers. Heat can be applied in a couple 
of different ways: steam sprays, or hot water dips. The 
latter technique was found to be most effective because 
the temperature and treatment time were easier to monitor 

and control. Many nurseries have designed custom 
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Steam is much more efficient way of heating soil than 
hot water because when steam is injected, 970 Btu's of 
heat are released in the phase change back to water. 
Although 2 methods of steam treatment (free-flowing 
and aerated) are common, aerated steam systems are 
advantageous because they use less steam, provide 
more rapid and even heating, and after treatment, they 
allow the soil to cool more quickly. 

 
The challenge is to design a practical and economical 
field application system. In the 1950's, steam rakes and 
blades (Figure H) were commonly used to treat soils but 
this technology was all but abandoned when the 
development of methyl bromide fumigation. Several 
growers are beginning to experiment with steam soil 
pasteurization. Operational trials in Florida have shown 
that the steam treatment eliminated Fusarium, Pythium, 
root knot and other diseases from Chrysanthemum 
cutting beds, and is cost-competitive with methyl bromide. 
In 1995, the USDA Forest Service, Missoula Technology 

dip tanks to treat their containers, but commercial hot 
water tanks are also available from: 
 

Northern Factory Sales, Inc. 
1950 SW Trott Ave, 
P.O. Box 660 
Willmar, MN 56201 
PHONE: 612-235-2288 
FAX:612-235-2297 

 
The following time/temperature combinations have 
proven effective at the USDA Forest Service, Coeur d' 

Alene Nursery (Table 3): 

Steam pasteurization of soils - With the 
proposed phase-out of methyl bromide fumigation, there 
is renewed interest in heat as a way to pasteurize 
bareroot nursery soils. The amount of heat required to 
raise the temperature of a given volume of soil depends 
on its physical characteristics, moisture content, and the 
desired increase in temperature. Most plant pathogenic 
bacteria and fungi can be eliminated by raising the 
temperature to around 160 °F (72 °C), and so most 
sources recommend maintaining a temperature of 140 to 
177 °F (60 to 80 °C) for at least 30 minutes. The rate at 
which heat must be supplied depends on how quickly the 
soil must be brought up to the treatment temperature. For 
most applications, 30 minutes of heating time is 

recommended giving a total treatment time of 1 hour. 
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and Development Center (MTDC) will build a prototype 
machine to steam treat nursery beds and obtain data on its 
effectiveness and operation costs. One key design feature 
will be to design a tarp or some other way to maintaining 
the target temperature for the required treatment time. I'll 
report the results of the operational trials in future issues of 
FNN. 
 
Sanitizing seeds and cuttings - Hot water soaks have 
been traditionally used to soften the seed coat of legumes 
and other hard seeded species. Although this is 
undoubtedly effective, the heat treatment also sterilizes the 
seed coat, removing pathogens that could reduce 
germination. Seeds of ornamental species are often 
soaked in hot water prior to sowing. The seeds are placed 
in mesh bags and immersed in water at approximately 50 
°C (122 °F) for 30 minutes, and then cooled in running tap 
water. 
 
Hot water is also being used to disinfect cuttings prior to 
sticking. For example, immersing tropical ornamental 
cuttings in hot water [49 °C (121 °F) for 10 min], followed 
by a hormone treatment significantly increased rooting 
compared to either treatment used alone. Brief exposure to 
very hot water has also shown promise for eliminating 
whiteflies, scale insects, and mites on stock plants, and 
application equipment is currently under development. 
 
Hot water as a herbicide? - One of the newest uses of 
heat in agriculture is for controlling weeds. The Aqua 
HeatR company is marketing a line of equipment that will 
kill weeds on contact by spraying them with water just 
below the boiling point. The heat melts the epicuticular 
wax on the leaves of the weeds and then they die from 
desiccation within a couple of days. Sprayers are 
available for non-crop land, under orchards, and even 
within-row applications. For more information, contact: 
 

Aqua Heat  
5155 East River Road, Suite #405 
Minneapolis, MN 55421  
PHONE: 612-572-9884 
FAX:612-572-9893 

So, it seems that heat treatments are coming back into 
vogue as a component of nursery IPM programs. I'd be 
interested in hearing of any more applications that you might 
be willing to share. 
 

Sources: 
 
Baker, K.F.; Roistacher, C.N. 1957. In: Baker, K.F. 
The U.C. System for producing healthy 
container-grown plants. Calif Agric. Exper. Sta. Ext. 
Serv. Manual 23. Parramatta, Australia: Australian 
Nurserymen's Association Ltd.: 34-51. 
 
Bartok, J.W. Jr. 1994. Steam sterilization of growing 
media. In: Landis, T.D.; Dumroese, R.K. tech. 
coords. National Proceedings, Forest and Conser-
vation Nursery Associations. Gen. Tech. Rep. 
RM-257. Ft. Collins, CO: USDA Forest Service, 
Rocky Mountain Forest and Range Experiment 
Station: 162-164. 
 
Hata, T.Y.; Hara, A.H.; Nagao, M.A.; Hu, B.K.S. 
1994. Hot-water treatment and indole-3-butyric acid 
stimulates rooting and shoot development of tropical 
ornamental cuttings. HortTechnology 4(2): 159-162. 
 
Karrsky, R. 1994. MTDC Project Status Report: 
Methyl Bromide Alternatives. Missoula, MT: USDA 
Forest Service, Missoula Technology and 
Development Center. 
 
Nichols, J. 1994. Hot water controls whitefly 

infestations. Greenhouse Manager 13(8):16. 
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Collembolas For Biocontrol? 
 
 
The potential loss of methyl bromide fumigants is 
forcing us to take a harder look at biocontrol of soil 
pathogens. As discussed in the Section on Soil 
Management Plans, nursery soils are a complex of 
physical, chemical, and biological factors. The 
possibility of biological control has not been thoroughly 
investigated in forest and conservation nurseries, but 
the future direction of disease management is likely to 
involve increasing the biological density and diversity of 
beneficial organisms in nursery soils. Fumigated soils 
are "brittle" because the balance between pathogens 
and beneficials has been seriously disturbed. 

 
The change from a simplified soil ecosystem managed 
by periodic fumigation to a healthy soil ecosystem where 
pathogens are limited by natural dynamics requires 
greater understanding of the soil microorganisms and a 
more holistic approach to management. Most biological 
control research regarding pathogenic soil fungi has 
focused on bacteria or beneficial fungi while soil animals 

have been largely ignored. 

Many small animals, especially the collembolans, are 
mycophagous and feed on fungi associated with plant 
roots. Collembolans are small [0.5 to 8 mm (0.02 to 
0.31)] wingless insects that are found in virtually all 
soils, and over 5,000 species have been described. 
Along with mites, they are the most abundant 
arthropods in soil. They are known as springtails due to 
the presence of the furculum on their abdomen, which 
serves as a spring and allows them to jump away from 
predators (Figure I). 

 
Collembolans are especially common in the 
rhizosphere, where fungal food sources are readily 
available. Several species are active feeders on 
pathogenic soil fungi such as Fusarium spp. and thus, 
there is a potential for biocontrol. Tests in Japan have 
demonstrated effective management of Fusarium on 
cucumbers by the collembolan Sinella curviseta. 
Examination of gut contents of collembolans from pot 
cultures have revealed that they also eat mycorrhizal 
fungal hyphae and spores. In natural soil systems, 
however, collembolans are very selective and feeding 
preference studies found that they preferred conidial 

forming fungi, such as Fusarium, and did not damage 



 

mycorrhizae. The best possibilities for biocontrol may 
involve a combination of collembolans and beneficial 
soil fungi. Rhizoctonia solani on cotton was 
suppressed by a combination of three biocontrol 
fungi, Trichoderma harzianum, Gliocladium virens, 
Laetisaria arvalis and the collembolan Proisotoma 
minuta. 

 
Further research is needed to identify the appro-
priate collembolan species that feed on a particular 
fungal pathogen, and to manage the soil environ-
ment to facilitate suppression. Collembolans have 
been shown to be sensitive to changes in soil 
structure, temperature, water content, and pH and 
so the challenge will be to maintain an attractive soil 
environment: high organic matter, good soil struc-
ture, and moist water content. A better under-
standing of natural control mechanisms, such as 
collembolans and beneficial soil fungi, will allow 
nursery managers to maintain a healthy soil micro-
environment and less the need for chemical control. 

Source: 
This article is modified from: Klironomos, J.; 
Bainbridge, D. 1994. Collembolas: possible control 
for Fusarium and Rhizoctonia. Unpublished Report. 
San Diego, CA: San Diego State University, Biology 
Department. 6 p. They cited the following: 

 
Eisenbeis, G.; Wichard, W. 1987. Atlas on the 
biology of soil arthropods. Berlin: Springer-Verlag. 

 
 
Lartey, R.T.; Curl, E.A.; Peterson, C.M. 1994. 
Interactions of mycophagous collembola and 
biological control fungi in the suppression of 
Rhizoctonia solani. Soil Biology and Biochemistry 26: 
81-88. 

 
Nakamura, Y.; Matsuzaki, L; and Itakura, J. 1992. 
Effect of grazing by Sinella curviseta (Collembola) on 
Fusarium oxysporum f. sp. cucumerinum causing 
cucumber disease. Pedobiologia 36: 168-171. 
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Cultural Perspectives

 

Treating Irrigation Water 
 
 
As you all know, water is the life-blood of your nursery. I'm 
sure that your source of irrigation water was tested when 
the nursery was developed but water quality does 
change. Surface water sources can easily become 
contaminated from runoff and even very deep aquifers 
that were once considered to be pristine have been found 
to be contaminated by nitrates or pesticide residues. 
Therefore, more and more nurseries are installing some 
sort of water treatment system to protect their crops. 

 
Before you consider buying the same system that your 
neighbor has, remember that you have to know exactly 
what contaminants you want to get rid o£ Keep these two 
points in mind: 

 
* No single water treatment will correct all water quality 
problems, and so it may be necessary to install several 
systems in a series. Be wary of vendor claims and talk to 
water quality specialists and other nurseries before 
investing in a system. 

 
* All systems have limitations and life expectancies, and 
require routine maintenance, monitoring, or both. 

 
The performance of the major types of water 
treatment systems should be compared side by side 
in terms of how they work, what they remove, and 
what are their limitations (Table 4). 

 
 
Distillation 

 
How it works: Impurities are isolated when the water 
evaporates, and the steam is cooled and condenses into 
distilled water. 

 
What it removes: Salt, nitrates, heavy metals. 

Limitations: Distillation is slow and consumes 
considerable energy, and is therefore relatively expensive. 
Distilled water can corrode some metals such as iron and 
copper. 
 
 
Activated carbon filters 
 
How it works: Water is filtered through carbon granules 
that chemically adsorb impurities. 
 
What it removes: Volatile organic chemicals, some 
pesticides, and odor, color, and taste problems. 
 
Limitations: Filters must be replaced regularly or 
contaminants will be released back into water. Poorly 
maintained filters can be breeding grounds for bacteria. 
 
 
Reverse osmosis (RO) 
 
How it works: A semipermeable membrane filters out 

dissolved impurities (Figure J). 
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What it removes: Inorganic minerals, especially 
salts such as sodium, calcium, magnesium, boron 
etc. Also effective on volatile organics and some 
pesticides. 

 
Limitations: The main problems are that the 
process takes time, and so treated water must be 
accumulated in storage. RO membranes are 
expensive, and must be regularly maintained. As 

much as 20-50°io of intake water is discarded 

and this very saline water needs to be disposed of 
properly. 

 
 
 

Ion exchange systems 
(e.g. water softeners) 

 
How it works: Canon and anion exchange 

systems are different and so remove different 
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minerals. For a typical domestic water softener, water passes 
through resin beads that are periodically recharged with sodium 
ions, where they are exchanged for calcium and magnesium 
ions which are then flushed from the system. 

 
What it removes: Calcium and magnesium (hard water), and 
iron and manganese in low concentrations. Anion exchange 
units remove nitrate, but canon exchange units will not. 

 
Limitations: Sodium is added to the water during treatment and 
so typical water softeners should NEVER be used in a nursery 
application. 

 
 
Mechanical filtration 

 
How it works: Many different types are available using sand, 
filter paper, and other straining materials. 

 
What it removes: Dirt, sediment, weed seeds, and insoluble 
iron and manganese 

 
Limitations: Mechanical filtration does not remove 
dissolved salts and, depending on the filter size, smaller 

pathogens (Figure K). 

Chlorination (also see section in July, 1994 issue of 
FNN) 

 
How it works: Liquid injectors meter chlorine into the water in 
direct proportion to water flow. Granular products can be added 
to ponds or tanks where they dissolve into reactive chlorine, 
which remains effective for a period of time. 

 
What it removes: Bacteria, fungi, and other microbial 
pests 

 
Limitations: The system must be designed to provide 
adequate contact time. Chlorine is corrosive, and injection 
systems must be properly maintained. 

 
 
Ultraviolet (UI) radiation 

 
How it works: A special light bulb generates UV radiation 
which kills biological organisms in the water line. 

 
What it removes: Bacteria, fungi, and other microbial 
pests 

 
Limitations: May not be effective when water flow is too fast 
or water is clouded with suspended particles. UV does not 
have a residual effect like chlorine. 

 
 
Ozonation 

 
How it works: A corona discharge generator converts air to 
ozone, which is injected into a water line where it kills microbes 
after a contact time of around 4 minutes. 

 
What it removes: Bacteria, waterborne fungi, nematodes. 

 
Limitations: Ozone does not have a residual effect like 
chlorine, but is safer to use and can be cheaper. 
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Sources: 
Biernbaum, J. 1994. Treat your water 
right. Greenhouse Grower 12(2): 31, 
33-35. 

 
Hirschi, M.C.; Simmons, F.W.; Peterson, D.; 
Giles, E. 1994. 50 Ways Farmers Can Protect 
Their Groundwater. North Regional Extension 
Pub. 522. Urbana, IL: University of Illinois, 
Cooperative Extension. 189 p. 

 
Landis, T.D.; Timis, R.W.; McDonald, S.E.; 
Barnett, J.P. 1989. The Container Tree 
Nursery Manual, Volume Four: Seedling 
Nutrition and Irrigation. Agric. Handbk. 674. 
Washington, DC: U.S. Department of 
Agriculture, Forest Service: 90-93. 

 
Roberts, D.R. 1993. How to use ozone to 
eradicate pathogens. Nursery Manager 9(6): 
74. 

 
Tchobanoglous,G.; Schroeder, E.D. 1985. 
Water quality characteristics, modeling, 
modification. Menlo Park, CA: AddisonWesley 
Publishing Co. 768 p. 

 
 
 
 

What is a Soil Management Plan,  
and why would you want one? 

 
 
Next to water, soil is the most important resource of 
a bareroot nursery, and must be properly managed 
if the nursery is to be successful. Soil quality is not 
fixed, but instead, soil is living and constantly 
changing. Even the most productive nursery soil can 
be ruined by improper cultural practices. Seedling 
harvesting is particularly harmful. Bareroot seedlings 
differ from most other crops in that the entire 

Many soil problems can be avoided by careful nursery 
site selection, but economic and political 
considerations often outweigh biological factors when 
a new nursery is established. Few nursery managers 
have had the luxury of participating in the selection of 
their nursery site, and so must manage their soil in 
the best way that they can. Frequently, new nursery 
managers find that they have inherited a worn-out soil 
that must be coaxed back into full productivity. 

 
 
Bareroot seedling production is a complex interplay 
between the physical, chemical, and biological 
properties of the soil, and the cultural operations used 
at the nursery. Cultural practices, such as fertilization 
and irrigation, must be properly scheduled and 
executed to complement the unique characteristics of 
individual nursery soils. For example, even moderately 
saline or alkaline water can severely reduce soil 
productivity if irrigation is improperly applied 
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plant, including the roots, is removed and so little organic 
matter is returned to the soil. Due to the necessity of 
having to lift bareroot seedlings during the dormant winter 
period when the weather is often wet, soil structure can be 

seriously damaged within a relatively few years (Figure L). 
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4. Implementing and updating the plan - 
soil management is a continuing process, and 
so the plan will need to be periodically 
adjusted to reflect changing soil conditions or 
production goals. 

 
Let's look at the first step: Mapping nursery soils 

 
 
 

Obtain general soil survey information about your 
nursery - One of the best sources of soils information is 
the USDA-Soil Conservation Service (SCS), which 
conducts largescale soil surveys across the nation. 
Packets containing maps and descriptions of the major 
soil types occurring around the nursery are available by 
county from the local SCS office. Although the 
information from these surveys is too general to use for 
the Soil Management Plan, they will give a good idea of 
the soil types and conditions that may be encountered 
during the intensive nursery soil survey. 

 
 
 
Make an accurate, up-to-date nursery map -One of 
the easiest ways to produce a map is to obtain a recent 
aerial photograph of your nursery from the local USDA - 
Agricultural Stabilization and Conservation Service 
(ASCS), SCS, or County Extension office. Enlargements 
of the aerial photos can be obtained from the master 
files in the Salt Lake City Office of the ASCS. A working 
map can be produced by outlining the boundaries of the 
nursery, and then enlarging or reducing it on a copying 
machine (Figure M). The scale of the map can be 
determined by measuring the distance between two 
easily recognizable landmarks on the ground, and 

comparing that distance to the map distance. 

and corrective soil amendments are not used. Soil 
microorganisms, both beneficial mycorrhizal fungi 
and root rot pathogens, are also affected by soil 
characteristics and nursery cultural practices. 

 
 

Steps in Developing a 
Soil Management Plan 

 
Soil management must be approached in a planned, 
systematic manner. Because of the complex nature of a 
productive nursery soil, a series of spontaneous, 
unrelated cultural treatments will not produce the desired 
result. Soils are unique - there are no two nurseries that 
will have exactly the same soil conditions. For this 
reason, each nursery should attempt to develop a written 
soil management plan that considers the special nature 
of their nursery soils. Because of differences in 
economics and management objectives, the exact size 
and complexity of the plan will vary with the size and 
resources of the nursery. 

 
 
 
A typical nursery soil management plan consists of four 
sequential processes: 

 
 
 

1. Mapping nursery soils - an accurate soil survey 
is the foundation of a functional soil management 
plan but I have found that many nurseries do not 
have an up-to-date soil map. 

 
 

2. Analyzing soil survey results - the 
results from the soil survey must be 
interpreted and correlated to seedling 
growth. 

 
 

3. Assessing soil production potential - 
soil survey results must be integrated with 

operational realities. 
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Establish nursery management units - A 
management unit, often called a "block", is the 
smallest area that can be managed for a particu-
lar crop. Blocks are usually controlled by roads, 
irrigation lines, windbreaks, or other features of 
natural topography. For example, the nursery 
blocks at the Colorado State Forest Nursery in Ft. 
Collins are determined by the location of the 
surrounding windbreaks (Figure M). The nursery 
blocks will delineate the sampling populations for 
the soil survey, and should be identified with a 
number or letter to aid the sampling process. The 
intensive field analysis and soil samples for 
testing will be collected within the boundaries of 

these blocks. 

Determine soil survey sampling criteria -Before 
the survey can begin, it is necessary to identify the 
physical, chemical, and biological conditions 
("limiting factors") that affect seedling growth at 
your nursery. Some of these are standard for most 
forest and conservation nurseries, but others will be 
unique to specific sites. Note that these sampling 
criteria are different from those used in standard 
SCS surveys. Some typical examples include: 

 
Physical Factors 

 
* Depth of arable soil (Figure N) 
* Soil texture 
* Soil structure 
* Compaction layers 



 

Chemical Factors 
 

* Soil reaction (pH)  

* Electrical conductivity  

* Aluminum saturation  

% Calcium carbonate 

Biological Factors 
 

* High populations of soil pathogens  

* Proper mycorrhizal fungi  

* Stubborn weeds 
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Sources: 
Landis, T.D.; Boyer, D.S. What is a soil management 
plan and why would you want one? Escanaba, MI: 
Northeastern Area Nurseryman's Conference and 
Nursery Soil Workshop; 1992 July 29-30. Portland, 
OR: USDA Forest Service, Cooperative Forestry. 12 
p. 

 
Meinert, D.; Viele, D.; Knoernschild, T.; Moore, M. 
1994. Soil management plan for the G.O. White State 
Forest Nursery. In: Landis, T.D. tech. coord. 
Proceedings: Northeastern and Intermountain Forest 
and Conservation Nursery Associations. 1993 August 
2-5; St. Louis, MO. General Technical Report 
RM-243. Fort Collins, CO: USDA Forest Service, 
Rocky Mountain Forest and Range Experiment 
Station: 9-18. 

Some of these factors (depth, texture) can be 
obtained by an on-site soil survey, and others 
(chemical content, pathogen populations) must be 
determined through soil testing. 

 
 
 
Lay out a sampling grid for the survey -Although the 
sampling locations should not be biased, it is best to 
use a regularly-spaced pattern that will insure that they 
cover the entire nursery block. This insures that 
variations in soil conditions are adequately represented 
in the sample. Each sampling point can be identified by 
block and sampling point number from the grid. 
Referencing the grid to the irrigation lines is a good 
idea, so that the sampling points can be relocated 
easily. The number of samples that are needed within 
each block is primarily a function of soil variation, time, 
and economics. For example, a sampling grid at 100 ft. 
X 100 ft. intervals has been used at Forest Service 
nurseries, which amounts to about 9 sample points per 
acre (Figure N). Nurseries that are lucky enough to 
have large areas of uniform soil can get by with fewer 
samples; in that case, the sampling grid could be 
expanded to 200 ft. X 200 ft., or about 4 sample points 
per acre. 

 
The Soil Management Plan will be only as good as the 
data gathered during the survey, but the time to do the 
sampling and the cost of laboratory soil analysis are 
always limiting. It may be most economical to survey 
only a few blocks of the nursery at a time; this can often 
be accomplished during the rest year of the rotation. In 
this way, the entire nursery can be surveyed in a few 
years and the cost of the laboratory analysis can be 
spread out. 

 
After you have constructed your soil map and have 
decided on a sampling design, you are ready to begin 
the soil survey itself. The next article in this series, 
Conducting the Soil Survey, will be presented in the 

July, 1995 Issue of FNN. 



Special Publications 
 
 

ORDERING INFORMATION 
 
 
The following publications are featured here because they are of special interest to nursery folks. If you would like a copy, there 
are two different ordering procedures. Special Order (SO)  publications are either too long or too expensive for us to provide 
free copies, but prices and ordering instructions are provided here and following the individual listings in the New Nursery 
Literature section. Numbered or Lettered publications can be requested by circling the appropriate listing on the Literature 
Order Form and returning it to me. 

 
 
 
SO. Greenhouse Engineering. Aldrich, R.A.; Bartok, J.W. Jr. 1994. Publication No. NRAES-33. Ithaca, NY: Northeast 
Regional Agricultural Engineering Service. 212 p. 

 
 
 
This was one of my primary references for Volume One of the Container Tree Nursery Manual, and contains useful, 
easy-to-read information on greenhouse construction and operation. This 3rd revision of this softbound book features many 
helpful tables, illustrations, and appendices. It is a "must have" for all container nurseries, and for the price is a real bargain. 

 
 
 
 
 
COST:  $25.00 ORDER FROM: Northeast Regional Agric. Engineering Service 

 
Cooperative Extension 

 
152 Riley-Robb Hall 

 
Ithaca, NY 14853-5701 

 
 

PHONE:  607-255-7654 
 

FAX: 607-255-4080 
 
 
 
 
 
 
 
 
 
 
 
 
 
30 - Forest Nursery Notes - January 1995 

 



SO. Hortus Northwest. A Pacific Northwest native plant directory and journal. Canby, OR: Hortus Northwest. 
Semiannual. 

 
This journal contains technical articles on all aspects of revegetation and restoration, from seed collection and propagation to 
establishment techniques. It also contains a comprehensive directory of commercial seed and plant sources and 
advertisements for nurseries and restoration contractors. The new standard 8x11 inch color format is both attractive and 
readable. A one-year subscription for two issues is extremely reasonable: 

 
 

COST:  $9.00 ORDER FROM: Hortus Northwest 

 ($12.00 foreign)  P.O. Box 955 

Canby, OR 97013 
 
 

PHONE: 503-266-7968 

FAX: 503-399-6173 
 
 
 
 
SO. 50 Ways Farmers Can Protect Their Groundwater. Hirschi, M.C.; Simmons, F. W.; Peterson, D.; Giles, E. 1994. 
North Regional Extension Pub. 522. Urbana, IL: University of Illinois, Cooperative Extension. 189 p. ISBN 1-883097-00-2 

 
 
This colorfully illustrated softbound book features research and management tips on ways to cut back on pesticides and 
fertilizers without cutting yields, ways to apply chemicals more efficiently, and ways to determine which might leach to 
groundwater. This information is presented in an easyto-read manner and should be an addition to any nursery's library - 
especially, considering the price!! 

 
 

COST: $5.00 ORDER FROM: University of Illinois 

Ag. Publication Office 

69-IR Mumford Hall 

Urbana, IL 61801 
 
 

PHONE: 217-333-2007 

FAX: 217-244-7503 
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SO. Machinery For Horticulture. Bell, B; Cousins, S. 1991. Ipswich, United Kingdom: Farming Press Books. 295 p. 
ISBN 0-85236-231-5. 

 
 
This handy hardbound book contains chapters on tractors and self-propelled machinery and a wide range of sowing, 
cultivating, and harvesting equipment including operation and maintenance. For the container nursery, it has a couple of 
chapters on greenhouse equipment. I found "The Workshop" and "Power for Horticulture" chapters particularly useful 
because they explain tools and maintenance right down to the types of metals and nuts and bolts used for fabrication. 
Numerous black and white photos and illustrations make this publication even more practical. 

 
 

COST:  $39.45 ORDER FROM: Diamond Farm Enterprises 

 50.50 (CAN)  PO Box 537 

Alexandria Bay, NY 13607 
 
 

PHONE: 613-475-1771 

FAX:613-475-3748 
 
 
 
 
SO. Managing Diseases In Greenhouse Crops. Jarvis, W.R. 1992. St. Paul, MN: American Phytopathology 
Society. 288 p. ISBN 0-89054-122-1. 

 
 
This hardbound book discusses holistic disease control through management of your propagation structure, environmental 
control equipment, and cultural procedures. In particular, I like the author's ecophysiological approach to managing plant stress 
and key environmental factors, such as temperature and humidity, as the key to disease control. 

 
 

COST:  $79.00 ORDER FROM:  APS 
Press 

99.00 (foreign) 3340 Pilot Knob Road 

+ 3.50 (S&H) St. Paul, MN 55121-2097 
 
 

PHONE:  800-328-7560 

FAX: 612-454-0766 
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SO. Pests Of Landscape Trees And Shrubs. Dreistadt, S.H.; Clark, J.K.; Flint, M.L. 1994. Pub. No. 3359. Berkeley, CA: 
University of California, Div. of Agriculture and Natural Resources. 327 p. 

 
 
 
This softbound, color-illustrated book is, as the names states, oriented to the ornamental and landscape industry but the basic 
principles also apply to forest and conservation species. It is particularly useful to help answer all those questions that 
nurseries get from homeowners who expect them to know everything about all kinds of plants. 

 
 

COST:  $32.00 ORDER FROM: ANR Publications 

University of California 

6701 San Pablo Avenue 

Oakland, CA 94608-1239 
 
 

PHONE:  510-642-2431 

FAX: 510-643-5470 
 
 
 
 
 
SO. Forest Nursery Practice. Aldhous, J.R.; Mason, W.L. 1994. Bulletin No. 111 London, Forestry Commission 268 
p. ISBN 0-11-710323-3 

 
 
 
This softbound book is a revision of the 1972 manual "Nursery Practice", and covers the propagation of both bareroot and 
container forest nursery stock. The chapters range from Nursery Policy and Planning, to Lifting, Storage, Handling, and 
Despatch and are illustrated in B/W with some color photographs. Although the use of metric units and the fact that the 
pesticides mentioned only apply to Great Britain make some adjustments necessary, nursery managers will find much useful 
information in this handy reference. 

 
 

COST:  $39.30 ORDER FROM: HMSO Publications Centre 

 25.00 pounds  PO Box 276 

London 

GREAT BRITAIN SW8 SDT 
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SO. Reforestation Equipment. Hallman, R. 1993. Publ. No. TE02EI 1. Missoula, MT: USDA Forest Service, 
Technology and Development Center. 268 p. 

 
 
 

This softbound book presents information about the types of equipment that are currently being used in Site Preparation, Direct 
Seeding, Planting, and Protection and Growth Enhancement Products. Each category of equipment has sections that discuss 
its Function, Description, Advantages, Disadvantages, Specifications, and Sources. Numerous black and white drawings and 
photographs illustrate each piece of equipment and help to show how they are used. 

 
 
 

COST:  FREE ORDER FROM: USDA Forest Service 
 

Technology and Development Center 
 

Ft. Missoula, MT 59801 
 
 

PHONE:  406-329-3900 
 

FAX: 406-329-3719 
 
 
 
 
 

SO. Proceedings of the 1993 Forest Nursery Association of British Columbia Meeting. Huber R. tech. coord. 1993. 
Sept. 13-15, 1993; Courtenay, BC. Victoria, BC: Forest Nursery Association of British Columbia. 92 p. 

 
 
 

This softbound publication contains 18 papers on the theme of "Changing Forestry Practices -Meeting the Challenges", 
which address current reforestation policy in Canada and the US. Ralph only has a limited number of copies, so contact him 
soon if you want one. 

 
 
 

COST:  FREE ORDER FROM: Ralph Huber 
 

B.C. Ministry of Forests 
 

3-31 Bastion Square 
 

Victoria, BC 
 

CANADA V8W 3E7 
 
 

PHONE: 604-3 87-8942 
 

FAX: 604-387-1467 
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#A. National Proceedings, Forest and Conservation Nursery Associations. Landis, T.D.; Dumroese, R.K., tech. 
coords. 1994. Gen. Tech. Rep. RM-257. Fort Collins, CO: USDA Forest Service, Rocky Mountain Forest and Range 
Experiment Station. 318 p. 

 
This proceedings is a compilation of 43 papers which were presented at the Southern and Northeastern Forest Nursery 
Association, Western Forest Nursery Association, and Forest Nursery Association of British Columbia conferences during 
1994. The technical content of these papers covers a wide range of topics on bareroot and container seedling culture, ranging 
from seed collection and processing to reforestation trends. The Proceedings is currently in press and should be available in a 
couple of months. 

 
 
 
#B. Nursery Planning, Development, and Management, Vol. 1. The Container Tree Nursery Manual. Landis, T.D.; 
Tinus, R.W.; McDonald, S.E.; Barnett, J.P. 1994. Agric. Handbk. 674. Washington, DC: U.S. Department of Agriculture, 
Forest Service. 188 p. 

 
This latest volume in the series took over 2 years to complete and will hopefully be worth the wait. Featuring many color 
photographs and other useful illustrations, this softbound book covers the basics of starting a container nursery in 5 chapters: 
Initial Planning and Feasibility Assessment; Site Selection; Nursery Design and Site Layout; Environmental Controls and 
Seedling Production Equipment; and Nursery Management. It is currently at the printers and should be ready for distribution in 
another month or so. 

 
 
 
#C. Directory of Forest and Conservation Tree Nurseries in the Unites States. Okholm, D.J.; Abriel, R.D. 1994. Pub. 
No. R6-CP-TP-02-94. Portland, OR: USDA Forest Service, State and Private Forestry. 99 p. 

 
This handsome softbound book replaces the previous directory that was published back in 1987. It consists of two sections. 
The first lists nurseries by state with complete addresses, information on ownership type, stock type, seedling distribution, and 
potential production. The second listing offers information on the various classes of seedlings produced as well as special 
nursery products and services. Tables and graphs of changes in nursery ownership since the previous directory and seedling 
distribution by ownership category help show the development of the nursery industry and current trends. This handy 
reference will be a useful addition to everyone's library. 

 
 
 
#D. Hardwood Nursery Guide. Williams, R.D.; Hanks, S.H. 1994. Agric. Handbk. 473. Washington, DC: USDA Forest 
Service. 78 p. 

 
Although this popular softbound book had been out of print for many years, it remains a valuable reference for the bareroot 
propagation of hardwood tree seedlings. The new emphasis on biodiversity and ecosystem management has created an 
increasing demand for broadleaved trees, and so the Forest Service decided to reprint this book now instead of waiting for a 
complete rewriting. Major sections include soil management; seed; seedbed preparation, sowing, and care; vegetative 
propagation; nursery protection: inventory; and seedling handling. Of course, pesticides and their use have changed 
considerably m the past 30 years and so an extensive section of updated information is included as a preface and in the 
appendices. 

 
January 1995 - Forest Nursery Notes - 35 

 



COME AND GET THEM! We have been going through our stock of nursery publications and would like to get rid of surplus 
copies. You can order a free copy of any of the following by circling the appropriate letter on the Literature Order Form on 
the back page and returning it to me. Note that supplies vary, and so orders will be filled on a first-come, first-served basis. 

 
 
 
#E. Tree Planting in the United States, 1992. Moulton, R.J.; Mangold, R.D.; Snellgrove, J.D. 1994. Washington, DC: 
USDA Forest Service, State and Private Forestry. 15 p. 

 
This pamphlet summarizes tree planting, timber stand improvement, and nursery production activities on all ownerships of 
forest land in the US. A national summary discussing historical trends and national statistics is followed by tables of specifics by 
state and ownership category. 

 
 
 
#F. Tree Planters' Notes, Volume 44, Number 1 (Winter 1993) 

#G. Tree Planters' Notes, Volume 44, Number 2 (Spring 1993) 

#H. Tree Planters' Notes, Volume 44, Number 3 (Summer 1993) 

#I. Tree Planters' Notes, Volume 44, Number 4 (Fall 1993) 

#J. Tree Planters' Notes, Volume 45, Number 1 (Winter 1994) 

 
If you would like to receive Tree Planters' Notes on a regular basis, clip out this order form, fill it out, and send it in (Figure O): 
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Products and Services 
 

A New Postemergence, 
Nonselective Herbicide 

 
 
FinaleR (glufosinate) is now registered for use in nursery 
seedbeds and noncrop areas and controls both annual 
and perennial weeds, although thorough coverage is 
required. It is chemically similar to RoundupR 
(glyphosate) and is faster acting, but with limited 
systemic activity, is less effective on tougher perennials. 
Finale' is applied like RoundupR, as a directed or 
shielded spray, with precautions not to contact foliage or 
bark of the crop plants. It also is inactivated upon contact 
with the soil and so has no residual. As with all new 
pesticides, send for a copy of the product label to get 
more detailed information before considering use. 

 
Source: 
Derr, J.F. 1994. Something to Grow On: 
Alabama's Ornamental Newsletter. 
Fall, 1994. Auburn, AL: Alabama Cooperative 
Extension Service. 

 
 
 
 

Root Pruning Chemical 
 
 
By now, I'm sure you have seen or heard about the use of 
copper compounds to chemically root prune container 
seedlings (Figure P). A new product, called Spin OutR, is 
being marketed by the Griffin Corporation. Although many 
homemade copper compounds have been used, Spin 
Our is the only commercially available copper product 
that is registered for controlling root development in 
container tree seedlings. It is currently registered in the 
US, Australia, New Zealand, and Japan and registration 

is pending in Canada. Spin OutR can be applied to the 
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inside wall of the cavities in either styrofoam blocks or 
plastic containers, where it prunes the lateral roots and 
creates a more fibrous root system. Chemical root 
pruning offers several other biological and operational 
advantages: 

 
 

* Improved water and nutrient uptake 
 

* Easier extraction from containers during 
harvesting 

 
* Reduces the possibility of root disease 
transmission in used containers 

 

* More stable trees after outplanting 



 

For more information: 
 

Griffin Corporation 
PO Box 1847 
Valdosta, GA 31603 
PHONE: 800-242-8635 
FAX: 713-952-3328 
 
 
 
Source: 
Herzinger, K. 1994. Grow quality forest 
seedlings with Spin Outs. 
Houston, TX: Griffin Corp. 

 
 
 
 

Growing Media with 
Coconut Fiber 

 
 
Nurseries in tropical countries have been using 
the coir pith from the husks of coconuts as a 
component of their growing media for many 
years. Now, the Scotts Company has introduced 
a new line of media based on this totally 
renewable resource. Sphagnum peat moss has 
traditionally been the standard basis for all 
artificial soils but trials at Michigan State and 
North Carolina State University have shown 
equal or superior performance. Coir pith wets 
faster and more thoroughly because its fibers do 
not initially repel water like peat fibers, and these 
new media also shrink less that peat-based 
products. Greater total porosity means better root 
growth and plug formation, and the cation 
exchange capacity of coir mixes is equal to or 
greater than typical peat-vermiculite media. 
Because coir is inherently free from debris 
sometimes found in peat moss, containers fill 
more easily. Growers also report fewer problems 
with algae and fungus gnats when using 
coir-based media. 

 
Of course, the true test of any product is how 
well it works under your own operational 

conditions. For more information of Redi- 
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EarthR and Metro MixR 366 Coir Mixes, contact your 
local Scotts distributor: 

 
 

  Phone FAX 

Atlanta, GA 800-233-1298 404-255-8735 

Allentown, PA 800-548-3071 610-395-0322 

Richardson, TX 800-243-6560 214-669-3754 

Milpitas, CA 800-233-1297 408-263-8944 

 
 
 

Computer-assisted Transplanting 
 
 
Transplanting seedlings is one of the oldest cultural 
practices in forest and conservation nurseries. In 
nurseries during the first half of this century, all 
seedlings were transplanted at least once 
(sometimes twice) and it was always done by hand 
(Figure Q). In modern nurseries, almost all 
transplanting is now done mechanically. The Silver 
Mountain Equipment company has developed a way 
to convert standard transplanters to computer drive 
systems that increase the speed and efficiency of 
transplanting, which means higher quality transplant 
stock. Traditionally, mechanical transplanting 
equipment has lacked a ground drive system 



 

that will not slip with changes in surface soil 
conditions or during wet weather. The new computer 
drive system provides steady measured ground 
speed which permits accurate spacing of the 
transplants and virtually eliminates J-roots with 
properly adjusted equipment. At the present time, 
Silver Mountain is offering custom conversion of 
existing transplanters, but they have also been 
approached by commercial manufacturers to supply 
the Computer Drive Systems under a licensing 
agreement. For more information, contact: 

 
 
 

Jim Heater 
Silver Mountain Equipment, Inc. 
4672 Drift Creek Road, SE 
Sublimity, OR 97385 
PHONE: 503-769-7127 
FAX: 503-769-3549 
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Health and Safety 
 

Back Belts May Not Protect While 
Lifting 

 
 
Nursery work often requires long hours of bending 
and lifting, especially during the seedling 
harvesting, grading, and shipping period. In the 
past few years, you can see many nursery workers 
wearing back braces, and they swear that they 
offer back support. But the following article casts 
serious doubt on that assertion: 

 
 
New Report Says Back Belts May Cause Harm, 
by Melissa Steineger 

 
Everywhere you look these days it 

seems people are wearing back supports, those 
black nylon belts often with suspenders, that 
everyone from grocery store cashiers to truck 
drivers have donned. No wonder, since nationally 
the number of complaints about low back pain are 
second only to the common cold. 

 
But a new federal report says back belts "do not 
mitigate the hazards to workers posed by repeated 
lifting, pushing, pulling, twisting, or bending" and 
"may produce temporary strain on the 
cardiovascular system". That jibes with what 
chiropractor Dr. David A. Torkko, D.C. has found. 
"Back braces don't protect the back," he says 
unequivocally. "We don't recommend that our 
patients wear them." 

 
Back belts, weight belts, or back braces all work 
by increasing pressure on the abdominal cavity, 
thus assisting the muscles holding up the spine. 
Their therapeutic use may have begun with 
corsets used to help patients with back pain in 
earlier days. But what Torkko has found is that 
some patients rely on belts so heavily that their 

muscles actually atrophy because the belt takes 
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over the work of the muscles. A similar brace, the 
cervical collar, has been used so extensively by 
patients, he says, that when the collar is removed 
they can no longer hold up their heads. 
 
Cynthia Alvarado, M.S., O.T.R./L., an occupational 
therapist at Portland Rehabilitation Center, has seen 
similar problems. Belts, Alvarado allows, can be 
useful as a reminder to lift properly for worker whose 
jobs requires frequent lifting. But, she adds, good 
lifting practices are better for the back. Used 
properly, she says, belts should be left dangling from 
the shoulder straps and loosely wrapped around the 
waist, then cinched very tight for actually lifting. 
Instead, many workers with relatively sedentary jobs 
are leaving the belts on all day to relieve low back 
pain. 
 
To physical therapist Joe Keeney, belts offer virtually 
nothing. "Our theory here," says Keeney, who also 
works at Portland Rehabilitation, "is that you have to 
create a lumbar support with your muscles. 
Strengthening abdominal muscles would be a better 
solution than back belts." 
 
"These devices are being marketed as a solution to 
back injury, and the existing scientific evidence does 
not support this claim." says Dr. Linda Rosenstock, 
Director of the National Institute of Occupational 
Safety and Health (NIOSH). .NIOSH recently 
reviewed existing studies of back belt use to 
evaluate claims that back belts can reduce 
work-related back injuries. In fact, the NIOSH study 
indicates the belts can do more harm than good 
because workers think they are protected and may 
attempt to lift more than they can. NIOSH 
researchers also uncovered indications that a tightly 
fitted weight belt can put a strain on the 

cardiovascular system by increasing heart rates 



 and blood pressure levels during exertion. The study, 
which did not consider previously injured workers 
whose doctors have prescribed back belt use, "does 
not recommend the use of back belts to prevent 
injuries among uninjured workers and does not 
consider back belts to be personal protective 
equipment." "People wear them because they think 
they are protective," says Marie Haring Sweeney, 
chairwoman of the group that conducted the NIOSH 
study. "The data really doesn't support that." 

 
For a free copy of the NIOSH Working Group 
report "Workplace use of back belts", contact: 

 
NIOSH Publications 
Mail Stop C-13 
4676 Columbia Parkway 
Cincinnati, OH 45226-1998 
PHONE: 800-356-4674 
FAX: 513-533-8573 

 
 
 

Source: 
Steineger, M. 1994. New report says back 
belts may cause harm. 
Portland, OR: In Balance Magazine (Winter 
1994-1995) 2(3): 1,12. Reprinted with 
permission. No portion of this article may be 
photocopied, reprinted, reproduced for 
electronic media or otherwise reproduced 
without express written permission of the 

author. 
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New Nursery Literature 
 
 
 
 
Please obtain these articles from your local forestry library or literature service if at all possible. Numbered articles can also be 
ordered directly, using the Literature Order Form on the last page --just circle the appropriate number and return form to me. 
These free copies are a technology transfer service of USDA Forest Service, State and Private Forestry. Items bordered with 
asterisks are copyrighted and require a fee for each copy, so you will only be sent the title page and abstract. If you desire the 
entire article, follow the ordering instructions that follow the abstract. 

 
Special Order (SO) articles or publications must be ordered directly from the publisher. Prices and ordering instructions follow 
each listing. 

 

Bareroot Production 
 

1. Development of a portable solar 
warmer-cum-nursery plant protector for high 
altitude areas. Sohni, S. K. Indian Journal of Forestry 
17(1):91-96. 1994. 

 
2. Early lifting and transplanting of flowering 
dogwood seedlings increases survival in the 
southern United States. Ruter, J. M.; Garber, M. P.; 
Moorhead, D. J. Journal of Environmental Horticulture 
12(3):164-166. 1994. 

 
3. Hardwood production techniques at 
midwestern nurseries. Stauder, A. F. IN: National 
proceedings, Forest and Conservation Nursery 
Associations, p. 2630. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM-257. 1994. 

 
4. Nursery sterilization and inoculation 
regimes for alder production. Moffat, A. J. Forestry 

67(4):313-327 1994. 

5. Portable root wash station. Fawcett, R.; 
Paterson, J. Ontario Ministry of Natural 
 
6. Undercutting in loblolly and white pine 
seedbeds. Dierauf, T. A. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
56-72. T.D. Landis and R.K. Dumroese, ed. USDA 
Forest Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. 
 
7. Undercutting in loblolly pine. 
Rakestraw, J.; Lowerts, G. IN: National 
proceedings, Forest and Conservation Nursery 
Associations, p. 50-55. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. 
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12. Do something for safety's sake. Bartok, J. 
W., Jr. Greenhouse Manager 13(7):105-106. 1994. 

 
 
13. The future - computer applications. Collins, 
B. International Plant Propagators' Society, combined 
proceedings, 1993, 43:67-70. 1994. 

 
 
14. Looking to automate? Here's a step-
by-step approach. Whitten, M. Greenhouse Manager 
13(7):65-67. 1994. Guidelines to help you size up your 
needs before investing in new equipment or systems. 

 
 
15. Microcomputer orderprocessing and 
inventory control. Wenny, D. L.; Geer, L. IN: National 
proceedings, Forest and Conservation Nursery 
Associations, p.157161. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM-257. 1994. 

 
 
16. Nursery diversification for the future. 
Scholtes, J. Forest Nursery Association of British 
Columbia, proceedings of 1993 meeting, p. 51-54. 
1994. 

 
 
17. Silvicultural systems - changes and 
trends. Murphy, B. Forest Nursery Association of 
British Columbia, proceedings of 1993 meeting, p. 
5-10. 1994. Due to changes in forest management 
practices, demand for seedlings will decline, customer 
needs will be more diverse and quality seedlings will 

be in high demand. 

8. Use of frost fabric as a seedbed mulch and 
frost protection method. Moench, R. D. IN: National 
proceedings, Forest and Conservation Nursery 
Associations, p. 165-167. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM-257. 1994. 

 
 
9. The use of rootdips on North American 
conifer seedlings: a review of the literature. Sloan, J. 
P. Tree Planters' Notes 45(1):2631. 1994. 

 
 
(SO) Winter sowings produce 1-0 sugar pine 
planting stock in the Sierra Nevada. Jenkinson, J. L.; 
McCain, A. H. USDA Forest Service, Pacific Southwest 
Research Station, Research Paper PSW- 291. 10 p. 
1993. ORDER FROM: USDA Forest Service, Pacific 
Southwest Research Station, P.O. Box 245, Berkeley, 
CA 95701- 0245. Free. 

 
 
 

Business Management 
 
 
10. Changes in the British Columbia seedling 
program.  Haddow, C. Forest Nursery Association of 
British Columbia, proceedings of 1993 meeting, p. 
11-15. 1994. 

 
 
11. Changing seedling requests: effects on 
nursery operation. Pelton, S. Forest Nursery 
Association of British Columbia, proceedings of 1993 
meeting, p. 55-58. 1994. 
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Container Production 
 
 
22. Container size alters root growth of 
western black cherry as measured via image 
analysis. Oddiraju, V. G.; Beyl, C. A.; Barker, P. A.; 
Stutte, G. W. HortScience 29(8):910-913. 1994. 
 
 
23. Developing container conifer seedling 
specifications... a balanced approach? van 
Steenis, E. IN: National proceedings, Forest and 
Conservation Nursery Associations, p. 84-91. T.D. 
Landis and R.K. Dumroese, ed. USDA Forest 
Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. Discusses carbon fixation as it relates 
to plants and photosynthesis. 
 
 
24. Growth and ectomycorrhizal 
development of northern red oak seedlings 
treated with IBA. Crunkilton, D. D.; Garrett, H. E.; 
Pallardy, S. G. HortScience 29(7):771-773. 1994. 
 
 
25. Growth responses of four vigorous-
rooted tree species in cupric hydroxide-treated 
containers. Ruter, J. M. HortScience 29(9):1089. 
1994. 
 
 
26. Improving conifer seedling quality with 
CONFER. Smith, D. B.; Lloyd, E.; O'Neill, G. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 280-283. T.D. Landis and 
R.K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 

General Technical Report RM-257. 1994. 

18. Take CARE. McCann, K. R. Greenhouse 
Grower 11(13):20,22- 23. 1993. The greenhouse 
CARE system offers computerized graphical tracking 
of your crops' growth. 

 
 

19. Think green! Onofrey, D. Greenhouse 
Grower 11(13):75-76, 78. 1993. With or without state 
bans, composting is catching on as an alternative to 
dumping plant material in landfills. 

 
 
20. What can we do to protect our workers 
from heat stress now that summer is here? The 
Digger 38(6):36-37. 1994. 

 
 

21. What to expect from your suppliers. 
Bartok, J. W., Jr. Greenhouse Manager 13(9):92-93. 
1994. 

 
 
 
 
(SO) Hazard communications manual: a 
suggested model program.  American Association of 
Nurserymen. 1993? A 70-page looseleaf binds to help 
you comply with OSHA Hazard Communication 
Standard. Contents: Introduction to the Federal OSHA 
hazard communication standard; Summary of OSHA 
hazard communication standard and compliance 
checklist; Suggested written hazard communication 
program; Hints on developing an employee training 
program; How to read and understand material safety 
data sheets. ORDER FROM: American Association of 
Nurseryman, 1250 I Street NW, Suite 500, 
Washington, DC 20005. Phone (202) 789-2900.. Fax 
(202) 7891893. Price: $40 to members, $80 to 

nonmembers + $2.50 S&H. 
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33. Shading of plants. Andersson, N. E. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:194-195. 1994. 
 
 
34. Sodium metabisulfite reduces fungal 
inoculum in containers used for conifer nursery 
crops. Dumroese, R. K.; James, R. L.; Wenny, D. L. 
Tree Planters' Notes 44(4):161-165. 1993. 
 
 
35. The use of a pin type seedling extractor. 
Willingdon, T. Forest Nursery Association of British 
Columbia, proceedings of 1993 meeting, p. 61-62. 
1994. 
 
 
36. Using copper compounds to modify roots 
on container-grown trees. Appleton, B. L. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:376-379. 1994. 
 
 
37. Using "limiting factors" to design and 
manage propagation environments. Landis, T. D. 
International Plant Propagators' Society, combined 

proceedings, 1993, 43:213-218. 1994. 

27. Mother Nature knows best. Davis, T. 
Nursery Manager 10(9):42-45. 1994. Examples of 
successful overwintering by making snow, using 
leaves for insulation, or storing in wooded areas. 
 
 
28. Pepper transplants are excessively 
damaged by brushing. Latimer, J. G. HortScience 
29(9):1002-1003. 1994. Mechanical damage caused 
by brushing was excessive for the small amount of 
growth regulation provided. 
 
 
29. The potential for chemical root pruning an 
container nurseries. Regan, R. P.; Landis, T. D.; 
Green, J. L. International Plant Propagators' Society, 
combined proceedings, 1993, 43:208-212. 1994. 
 
 
30. Pulsing temps at sunrise. Faust, J. E.; 
Verlinden, S.; Heins, R. D. Greenhouse Grower 
12(1):82, 84-85. 1994. Two ways to reduce the rate of 
stem elongation on plants: pulsing temperatures at 
sunrise and syringing plant foliage. 
 
 
31. Security blankets. lies, J. K.; Agnew, N. H.; 
Taber, H. G.; Christians, N. E. American Nurseryman 
180(7):54-62. 1994. An evaluation of 5 structureless 
overwintering systems for container-grown 
herbaceous perennials. 
 
 
32. Seedling development of sugar maple and 
black maple irrigated at various frequencies. 
Graves, W. R. HortSeience 29(. I 1 x:1292-1294. 
1994. 
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41. Fern propagation from spores. O' Dell, 
K. International Plant Propagators' Society, 
combined proceedings, 1993, 43:462- 463. 1994. 
 
 
42. Flowering and seed yield in three 
species of prairie plants. Bohnen, J. L.; Hanchek, 
A. M. HortTechnology 4(3 ):255259. 1994. 
 
 
43. A germination study of purple sage. 
Love, B.; Johnson, W. S.; Fernandez, G. C. J. 
HortTechnology 4(3):244-247. 1994. 
 
 
44. Investigating native plant marketability. 
Shank, D. Hortus Northwest 5(1):19, 41. 1994. 
 
 
45. Matric priming increases germination 
rate of Great Basin native perennial grasses. 
Hardegree, S. P. Agronomy Journal 86: 289-293. 
1994. 
 
 
*46* Native seed collection, processing, and 
storage for revegetation projects in the western 
United States. Lippitt, L.; Fidelibus, M. W.; 
Bainbridge, D. A. Restoration Ecology 2(2): 
120-131. 1994. 
 
 
47. Native woody shrub propagation -three 
key steps. Finnerty, T. L. International Plant 
Propagators' Society, combined proceedings, 
1993, 43:311-312. 1994. 1) Know your plants; 2) 
Planning and scheduling; 3) Recordkeeping. 

(SO) Nursery planning, development, and 
management. The container tree nursery manual, 
volume 1. Landis, T. D.; Tinus, R. W.; McDonald, S. 
E.; Barnett, J.. P. USDA Agriculture Handbook 674, 
volume 1. 188 p. 1994. Chapters: Initial planning and 
feasibility assessment; Site selection; Nursery design 
and site layout; Environmental controls and seedling 
production equipment; Nursery management. 
ORDER FROM: Tom Landis, USDA Forest Service, 
State and Private Forestry, P.O. Box 3623, Portland, 
OR 97208. Free. 
 
 
 
 

Diverse Species 
 
 
38. The benefits of wet-acclimating woody 
wetland plant species. McIninch, S.; Garbisch, E.; 
Biggs, D. Wetlands Journal 6(2):19-23. 1994. 
 
 
39. Conserving threatened rare plants: some 
nursery strategies. Edson, J. L.; Wenny, D. L.; 
Leege-Brusven, A.; Everett, R. L.; Henderson, D. M. 
IN: National proceedings, Forest and Conservation 
Nursery Associations, p. 149-156. T.D. Landis and 
R.K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. 
 
 
40. The effects of osmotic pre-sowing treatment 
on laboratory germination in a range of 
wildflower species. Tallowin, J. R. B.; Rook, A. J.; 
Brookman, S. K. E. Annals of Applied Biology 

124(2):363370. 1994. 
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53 Protocols for mass micropropagation of 
antelope and desert bitterbrush. Leege-Brusven, A.; 
Edson, J. L.; Wenny, D. L.; Hironaka, M. IN: National 
proceedings. Forest and Conservation Nursery 
Associations, p. 238-244. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM-257. 1994. 
 
 
54. Restoring a lowland forest remnant. 
Conway, M. International Plant Propagators' Society, 
combined proceedings, 1993, 43:320-324. 1994. 
 
 
55. Sites to behold. Obensehain, K. American 
Nurseryman 180(8):40-43. 1994. A landscape 
company ventures into environmental contracting to 
restore wetlands from destroyed natural sites. 
 
 
(SO) Hortus Northwest: A Pacific Northwest 
native plant directory and journal. Hortus Northwest, 
Canby Oregon. Contains directory of seed and plant 
sources as well as technical articles on revegetation 
and restoration. Semiannual subscription costs $9.00 
per year ($12.00 foreign) from Hortus Northwest, P.O. 
Box 955, Canby, OR 97013. Phone: (503) 266-7968. 
Fax: (503) 399-6173. 
 
 
(SO) Native plant propagation techniques for 
National Parks—interim guide. Link, E. USDA Soil 
Conservation Service and USDI National Park Service. 
240 p. 1993. Provides propagation information for over 
200 species. ORDER FROM: Rose Lake Plant 
Materials Center, 7472 Stoll Road, East Lansing, MI 

48823. 

48. Native woody shrub propagation -three 
key steps. Part 1. Know your plants. Finnerty, To 
L. North American Regions Plant Propagator 6(1 
j:16-18. 1994. 
 
 
49. Native woody shrub propagation -three 
key steps. Part 11. Planning, scheduling, and 
good recordkeeping. Finnerty, T. L. North American 
Regions Plant Propagator 6(2):16-18. 1994. 
 
 
50. The propagation of Australian native 
plants from cuttings at the Australian National 
Botanic Gardens (ANGBG). Carmen, P. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:60-63. 1994. 
 
 
51. Propagation of Juniperus for 
conservation planting. Cregg, B.; Lee, S.; Hovland, 
T.; Fleege, C.; Gleason, J. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
273277. T.D. Landis and R.K. Dumroese, ed. USDA 
Forest Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. 
 
 
52. Propagation of Pacific Northwest native 
plants from seed. Date, L. International Plant 
Propagators' Society, combined proceedings, 1993, 
43:299-300. 1994. 



 

61. Fertile results: controlled release products 
exhibit varied performance at a Wisconsin nursery. 
Herrick, T. A. American Nurseryman 180(2):60-67. 
1994. 
 
 
62 Fertilizers: interactions and 
overwintering-a review. Barnes, H. W. International 
Plant Propagators' Society, combined proceedings, 
1993, 43:475-479. 1994. 
 
 
63. On farm nitrogen tests improve fertilizer 
efficiency, protect groundwater. Hartz, T. K.; Smith, 
R. F.; Schulbach, K. F.; LeStrange, M. California 
Agriculture 48(4):29-32. 1994. Petiole sap analysis and 
soil nitrate quick tests were valuable techniques for 
monitoring crop and soil nitrogen status. 
 
 
64. Poultry litter and manure contributions to 
nitrate leaching through the vadose zone. Adams, 
P. L.; Daniel, T. C.; Edwards, D. R.; Nichols, D. J.; 
Pote, D. H.; Scott, H. D. Soil Science Society of 
America Journal 58(4):1206-1211. 1994. 
 
 
*65* Steady-state nutrition of Pinus resinosa 
seedlings: response to nutrient loading, irrigation 
and hardening regimes. Miller, B. D.; Timmber, V. R. 

Tree Physiology 14(12):1327-1338. 1994. 

Fertilization and Nutrition 
 
 
*56* Copper deficiency a probable cause of 
stem deformity in fertilized Eucalyptus nitens. 
Turnbull, C. R. A.; Beadle, C. L.; West, P. W.; 
Cromwer, R. N. Canadian Journal of Forest Research 
24(7):14341439. 1994. 
 
 
57. Effects of contrasting fertilizer regimes on 
greenhouse growth and outplant performance of 
containerized jack pine. Henderson, G. S. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 129-137. T.D. Landis and R. 
K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. 
 
 
*58* Effects of irrigation and nitrogen fertilizer 
on the growth and nutrient relations of Prunus 
avium L. and `Colt’ (Prunus avium x Prunus 
pseudocerasus) in the nursery and after 
transplantation. Hipps, N. A.; Higgs, K. H.; Collard, L. 
G.; Samuelson, T. J. Annales des Sciences 
Forestieres 51(5):433-445. 1994. 
 
 
*59* Effects of nitrogen on the response of 
loblolly pine to drought. II. Biomass allocation and 
C:N balance. Green, T. H.; Mitchell, R. J.; Gjerstad, 
D. H. New Phytologist 128(1):145-152. 1994. 
 
 
*60* The fate of spring applied fertilizer N during 
the autumn- winter period: comparison between 
winter fallow and green manure cropped soil. Vos, 
G. J. M.; Bergevoet, I. M~ J.; Vedy, J. C.; Neyroud, J. 
A. Plant and Soil 160(2):201-213. 1994. 
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72. Tomorrow's forestry in Scandinavia - a 
challenge to nurseries and forest management. 
Kristiansen, S. Forest Nursery Association of 
British Columbia, proceedings of 1993 meeting, p. 
21-24. 1994. 

 
 
73. Why plant trees? A Weyerhaeuser 
perspective. Hee, S. Forest Nursery Association of 
British Columbia, proceedings of 1993 meeting, p. 
37-40. 1994. 

 
 
(SO) Directory of forest and conservation 
tree nurseries in the United States. Okholm, D. 
J.; Abriel, R. D. USDA Forest Service, State and 
Private Forestry, Publication R6-CP-TP-02-94. 99 
p. 1994. Lists nurseries by state with address, 
ownership, stock type, seedling distribution and 
potential production. A second section lists special 
nursery products and services. ORDER FROM: 
Tom Landis, USDA Forest Service, State and 
Private Forestry, P.O. Box 3623, Portland, OR 
97208. Free. 

 
 
(SO) Forest Nursery Association of British 
Columbia, proceedings, 1993. Huber, R. ed. 
Forest Nursery Association of British Columbia. 
Held September 1315, 1993, Courtenay, B.C. 92 p. 
1994. ORDER FROM: Ralph Huber, B.C. Ministry 
of Forests, 3-31 Bastion Square, Victoria, B.C. 
Canada V8W 3E7. Phone: (604) 387- 8942. Fax: 
(604) 387-1467. Price: Free while supply lasts. 

General and Miscellaneous 
 
 
66. Comparing performance of the 1985 and 
the 1990 Conservation Reserve Programs in the 
west. Young, D.; Bechtel, A.; Coupal, R. Journal of 
Soil and Water Conservation 49(5):484-487. 1994. 
 
 
67. Current trends in natural regeneration 
vs. planting in British Columbia. von der Gonna, 
M. Forest Nursery Association of British Columbia, 
proceedings of 1993 meeting, p. 65-68. 1994. 
 
 
68. Environmental effects on reforestation in 
the Pacific Northwest United States. Zensen, F. 
Forest Nursery Association of British Columbia, 
proceedings of 1993 meeting, p. 33-35. 1994. 
 
 
69. Quebec new policy - no herbicides, 
larger seedlings - rationale and economics. 
Perreault, F. N.; Brouillette, J. G.; Robert, D. Forest 
Nursery Association of British Columbia, 
proceedings of 1993 meeting, p. 27-32. 1994. 
 
 
70. Reforestation technical assistance for 
the non-industrial private forestland owner - 
opportunity knocks. Mangold, R. Tree Planters' 
Notes 45(1):1-2. 1994. 
 
 
71. Reforestation trends in the eastern 
United States. Lantz, C. W. IN: National 
proceedings, Forest and Conservation Nursery 
Associations, p. 1-3. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 

General Technical Report RM-257. 1994. 
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(SO) Methyl bromide: its atmospheric 
science, technology and economics. Watson, 
R. T.; Albritton, D. L.; Andersen, S. O.; Lee-Bapty, 
S. United National Environmental Programme. 
Montreal Protocol Assessment Supplement. 41 p. 
1992. Contents: Section 1: Methyl bromide and the 
ozone layer. Human activities and methyl bromide 
abundances. Impact of bromine on the ozone 
layer. Highest priority, near term research needs. 
Section 2: Soil fumigation. Methyl bromide for 
quarantine and non-quarantine commodity 
treatments. Structural fumigation. Containment, 
recovery, recycle, and disposal options. Economic 
and developing country perspectives. Research 
needs. ORDER FROM: United National 
Environment Programme, United Nations 
Headquarters, Ozone Secretariat, P.O. Box 
30552, Nairobi, Kenya. 
 
 
 
(SO) National proceedings, Forest and 
Conservation Nursery Associations. Landis, T. 
D.; Dumroese, R. K. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. ORDER 
FROM: Tom Landis, USDA Forest Service, State 
and Private Forestry, P.O. Box 3623, Portland, OR 
97208. Free. 
 
 
 
 
 

Genetics and Tree Improvement 
 
 
*74* Adaptation of Picea engelmannii 
populations to the heterogeneous 
environments of the Intermountain West. 
Rehfeldt, G. E. Canadian Journal of Botany 
72 ( 8 ).1197-1208. 1994. 

(SO) Forest nursery practice. Aldhous,J. R.; 
Mason, W. L. Forestry Commission (Great 
Britain), Bulletin 111. 268 p. 1994. A revision of 
1972 edition. Sections: Nursery policy and 
planning; Selection layout and formation of a 
nursery; Forest nursery soils; Plant nutrition; 
Seed; Production of bareroot seedlings and 
transplants; Mycorrhizas, actinorhizas and 
rhizobia; Production of undercut stock; Container 
production of tree seedlings; Vegetative 
propagation; Irrigation; Nursery weed control; 
Protection against climatic damage, fungal 
diseases, insects and animal pests; Lifting, 
storage, handling and despatch; Legislation and 
the nursery manager. ORDER FROM: HMSO 
Publications Centre, P.O. Box 276, London, SW8 
SDT Great Britain. Price: 25 British Pounds or 
apx. $39.30 U.S. 

 
 
 
(SO) Hardwood nursery guide. Williams, R. 
D.; Hanks, S. H. USDA Agriculture Handbook 473. 
78 p. 1994 revised. Sections: Soil management; 
Seed; Seedbed preparation, sowing, and care; 
Vegetative propagation; Nursery protection; 
Inventory; Seedling handling. ORDER FROM: 
Tom Landis, USDA Forest Service, State arid 
Private Forestry, P.O. Box 3623, Portland, OR 

97208. Free. 



 

81. Genotyping of longleaf pine ramets after 
Hurricane Hugo by using DNA and isozyme 
markers. Jermstad, K. D.; Guge, P. A.; Carroll, E. R.; 
Friedman, S. T.; Neale, D. B. Tree Planters' Notes 
44(4): I 57-160. 1994. 
 
 
*82* Geographic pattern of adaptive variation 
of lodgepole pine (Pinus contorta Dougl.) within 
the species' coastal range: field performance at 
age 20 years. Ying, C. C.; Liang, Q. Forest Ecology 
and Management 67(1-3):281298. 1994. 
 
 
*83* Germination and early growth of western 
larch (Larix occidentalis), alpine larch (Larix lyallii), 
and their reciprocal hybrids. Varlson, C. E. 
Canadian Journal of Forest Research 24(5):91 I-916. 
1994. 
 
 
84. Growth rhythm and hardiness of Picea 
abies progenies of high altitude parents from seed 
produced at low elevations. Skroppa, T. Silvae 
Genetiea 43(2-3):95-100. 1994. 
 
 
85. A Paulownia seed source trial in east 
Texas and its implications to species introduction. 
Dong, H.; van Buijtenen, J. P. Southern Journal of 
Applied Forestry 18(2):65-67. 1994. 
 
 
86. RAPD-fingerprinting to identify Eucalyptus 
grandis clones. de Lange, W. J.; Wingfield, B. D.; 
Viljoen, C. D.; Wingfield, M. J. South African Forestry 
Journal 167:47-50~ 1994. 
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75. Early selection of black spruce seedlings 
and global change: which genotypes should we 
favor?  Wang, Z. M.: Lechomcz. M. J..; Potvin, C. 
Ecological Applications 4(3):604- 616. 1994. 
 
 
76. Genetic diversity in a seed production 
population vs. natural populations of Sitka spruce. 
Chaisurisri, K.; El- Kassaby, Y.A. Biodiversity and 
Conservation 3(6):512-523. 1994. 
 
 
77. Genetic improvement of southern 
hardwoods—1994 update. Kellison, R. C. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 2025. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM-257. 1994. 
 
 
*78* Genetic structure of western red cedar 
populations in the Interior West. Rehfeldt, G. E. 
Canadian Journal of Forest Research 24(4):670-680. 
1994. 
 
 
79. Genetic variation in incense-cedar 
(Calocedrus decurrens): L Provenance differences 
in a twelve year-old common-garden study. 
Rogers, D. L.; Harry, D. E.; Libby, W. J. Western 
Journal of Applied Forestry 9(4):113-117. 1994. 
 
 
80. Genetic variation in photoperiodic 
preconditioning in Pinus sylvestris L. seedlings. 
Eriksson, G.; Dormling, L; Norell, L. Scandinavian 

Journal of Forest Research 9(.3):218-225. 1994. 



 

*90* Ectomycorrhizas and rhizosphere 
microorganisms of seedlings of Pseudotsuga 
menziesii (Mirb.) Franco planted on a degraded site 
and inoculated with forest soils pretreated with 
selective biocides. Colinas, C.; Molina, R.; Trappe, J.; 
Perry, D. New Phytologist 127(3):529537. 1994. 
 
 
91. Effect of prescribed burning on the 
ectomycorrhizal infectivity of a forest soil. Herr, D. 
G.; Duchesne, L. C.; Tellier, R.; McAlpine, R. S.; 
Peterson, R. L. International Journal of Wildland Fire 
4(2):95-102. 1994. 
 
 
*92* Effects of liming and boron fertilization on 
mycorrhizas of Picea abies. Lehto, T. Plant and Soil 
163(1):65-68. 1994. 
 
 
*93* Helper bacteria: a new dimension to the 
mycorrhizal symbiosis. Garbaye, J. New Phytologist 
128(2):197-210. 1994. 
 
 
*94* Inoculation of containerized Pinus halepensis 
(Miller) seedlings with basidiospores of Pisolithus 
arhizue (Pers) Rauschert, Rhizopogon roseolus 
(Corda) Th M Fr and Suillus collinitus (Fr) O 
Kuntze. Tomes, P.; Honrubia, M. Annales des 
Sciences Forestieres 51(5):521-528. 1994. 
 
 
 
*95* Local reduction of mycorrhizal arbuscule 
frequency in enriched soil microsites. Duke, S. E.; 
Jackson, R. B.; Caldwell, M. 1VI. Canadian Journal of 
Botany 72(7):998-1001. 1994 
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(SO) Genetic variation and seed transfer 
guidelines for ponderosa pine in central Oregon. 
Sorensen, F. C. USDA Forest Service, Pacific 
Northwest Research Station, Research Paper PNW- 
472. 24 p. 1994. ORDER FROM: USDA 
ForestService, Pacific Northwest Research Station, 
P.O. Box 3890, Portland, OR 97208. Free. 
 
 
 
 

Mycorrhizae and Beneficial 
Microorganisms 
 
 
*87* Biology of the ectomycorrhizal genus, 
Rhizopogon. L Host associations, host-specificity 
and pure culture syntheses. Molina, R.; Trappe, J. 
M. New Phytologist 126(4):653-675. 1994. 
 
 
*88* Dependence of Laccaria bicolor 
basidiome development on current 
photosynthesis of Pinus strobus seedlings. 
Lamhamedi, M. S.; Godbout, C.; Fortin, J.A. Canadian 
Journal of Forest Research 24(9):1797-1804. 1994. 
 
 
*89* Ecological growth response specificity of 
two Douglas-fir ecotypes inoculated with 
coexistent beneficial rhizosphere bacteria. 
Chanway, C. P.; Holy F. B. Canadian Journal of 

Botany 72(5):582-586. 1994. 
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Nursery Structures and Equipment 
 
 
102. An aid for planning construction. Bartok, J. 
W., Jr. Greenhouse Manager 13(5):114-115. 1994. 
Gives estimates of construction costs and environmental 
control equipment in a new greenhouse. 
 
 
103. Avoid winter worries for your greenhouses: 
start winterizing now. Cuny, H. Greenhouse Manager 
13(9):67-69. 1994. 
 
 
104. Conceptual modeling automated seedling 
transfer from growing trays to shipping modules. 
Brewer, H. L. Transactions of the American Society of 
Agricultural Engineers 37(4):1043- 1051. 1994. 
 
 
105. Get your greenhouses rolling to higher 
profits. Davis, T. Greenhouse Manager 13(7):69-74. 
1994. Carts save you money by lowering labor costs 
and by speeding up deliveries. They may be racks that 
carry plants, wagons with fewer shelves, electric 
vehicles or monorail systems. 
 
 
106. Greenhouses heated with waste oil -a true 
story. Schwartz, J. D.; Schwartz, M. Tree Planters' 
Notes 44(4):146-148. 1994. 
 
 
107. If you know where to look, potential heat 
sources are virtually everywhere. Davis, T. 
Greenhouse Manager 13(6):60-63. 1994. Discusses 
heating with sawdust, geothermal energy, tires, solar 

energy, landfill gas. 

*96* Mycorrhizal associations in Pinus 
massoniana Lamb. and Pinus elliottii Engel. 
inoculated with Pisolithus tinctorius. Tam, Pa C. F. 
Mycorrhizae 4(6):255-263. 1994. 
 
 
97. Mycorrhizal colonization increases 
herbicide toxicity in apple. Hamel, C.; Morin, F.; 
Forin, A.; Granger, R. L.; Smith, D. L. Journal of the 
American Society for Horticultural Science 
119(6):1255-1260. 1994. 
 
 
*98* A new method to quantify the inoculum 
potential of arbuscular mycorrhizal fungi. Liu, R. J.; 
Luo, X. S. New Phytologist 128(1):89-92. 1994. 
 
 
*99* Seasonal fluctuations of photosynthesis 
and its pigments in 1-year mycorrhized spruce 
seedlings. Vodnik, D.; Gogala, N. 
Mycorrhizae4(6):277-281. 1994. 
 
 
* I00* Variation in mycorrhizal development and 
growth stimulation by 20 Pisolithus isolates 
inoculated on to Eucalyptus grandis W. Hill ex 
Maiden. Burgess, T.; Dell, B.; Malajczuk, N. New 
Phytologist 127(4):731-739. 1994. 
 
 
101 Vesicular—arbuscular mycorrhizae 
colonization of redwood and incense cedar 
seedlings following storage. Afek, U.; Lappet, L. A.; 
Adams, D.; Menge, J. A.; Pond, E. HortScience 

29(11):1362-1365. 1994. 
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115. Machine vision inspection system for 
packinghouse quality control. Rigney, M. P.; 
Kranzler, G. A. IN: National proceedings, Forest and 
Conservation Nursery Associations, p. 181-190. T.D. 
Landis and R.K. Dumroese, ed. USDA Forest Service, 
Rocky Mountain Forest and Range Experiment 
Station, General Technical Report RM-257. 1994. 
 
 
116. Nursery drawings available from the 
Missoula Technology and Development Center. 
Hallman, D. Tree Planters' Notes 45(1):17-20. 1994. 
Engineering drawings for 53 types of nursery 
equipment that have been developed or improved by 
Forest Service nurseries are available. 
 
 
117. Paperpot transplanting systems -overview 
and potential for vegetable production. Robb, J. G.; 
Smith, J. A.; Wilson, R. G.; Yonts, C. D. 
HortTechnology 4(2):166-171. 1994. 
 
 
118. Plastic lumber. Van Veen, K. International 
Plant Propagators' Society, combined proceedings, 
1993, 43:294. 1994. Lumber from recycled plastic was 
tested for greenhouse benches. It is expensive and 
difficult to work with, but lasts forever. 
 
 
119. Prepare your heating system for winter. 
Bartok, J. W., Jr. Greenhouse Manager 13(6):96-97. 
1994. 
 
 
120. Screens deny specific pests entry to 
greenhouses. Bethke, J. A.; Redak, R. A.; Paine, T. 

D. California Agriculture 48(3): 37-40. 1994. 

108. Intermittent mist control via solar cells. 
Burger, D. W. HortTechnology 4(3):273-274. 1994. 
 
 
109. A look at: automatic label printers. 
Roskens, L. J. Greenhouse Manager 13(8):83-84. 
1994. 
 
 
110. A look at: carbon dioxide generators. 
Roskens, L. Greenhouse Manager 13(6):81-83. 
1994. 
 
 
111. A look at: germination chambers. 
Greenhouse Manager 13(10):63-64. 1994. 
 
 
112. A look at: low-volume sprayers. 
Roskens, L. J. Greenhouse Manager 13(7):81-85. 
1994. Provides vendor information for electrostatic 
sprayers, mist blowers and low volume foggers. 
 
 
113. A look at: soil mixing equipment. 
Roskens, L. J. Greenhouse Manager 13(9):75-80. 
1994. 
 
 
114. Machine vision assisted robotic 
seedling transplanting. Tai, Y. W.;Ling, P. P.; 
Ting, K. C. Transactions of the American Society of 

Agricultural Engineers 37(2):661-667. 1994. 
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(SO) Machinery for horticulture. Bell, B.; 
Cousins, S. Farming Press. 295 p. 1991 ~ Chapters: 
Tractors and power units; Engines; Lubrication and 
cooling; Starting and charging systems; 
Transmissions; Steering, wheels and tires; Hydraulic 
systems; Tractor maintenance; Ploughs and 
ploughing; Cultivation machinery; Fertilizer 
distributors; Drills and planters; Sprayers; Grass 
cutting machinery; Turf care equipment; Glasshouse 
equipment; Irrigation; Vegetable and fruit machinery; 
Machinery for estate and grounds maintenance;The 
workshop; Power for horticulture. ORDER FROM: 
Diamond Farm Enterprises, P.O. Box 537, Alexandria 
Bay, NY 13607. Phone (613) 475-1771. Fax: (613) 
475-3748. Price: $39.45 U.S. or $50.50 Can. 
(includes S&H). 
 
(SO) Reforestation equipment. Hallman, R. 
USDA Forest Service, Technology and Development 
Program, Missoula, Montana. Publication No. TE02E 
11. 268 p. 1993. Describes equipment for site 
preparation (mechanical, burning, and chemical), 
direct seeding, planting, mulching, fertilization, 
thinning, pruning, prime movers and safety. ORDER 
FROM: USDA Forest Service, Technology and 
Development Program, Fort Missoula, MT 59801. 
Phone: (406) 329-3900. Fax: (406) 329-3719. Free. 
 
 
 

Outplanting Performance 
 
 
124. A comparison of cell grown and 
bare-rooted oak and beech seedlings one season 
after outplanting. Kerr, G. Forestry 67(4):297-312. 
1994. 

121  Sensitivity of a hand-cranked nursery 
spreader to operator variables. Parish, R.L. 
Journal of Environmental Horticulture 
12(4):187-190. 1994. 
 
 
122. Stretch your heating $$$. Bartok, J. W., 
Jr. Greenhouse Grower 11(14):20,22. 1993. 
 
 
123. Who needs an environmental-control 
computer?  Davis, T. Greenhouse Manager 
13(9):63-65. 1994. You do if you want hands-off 
growing, healthier plants and lower utility bills. 
 
 
(SO) Greenhouse engineering. Aldrich, R. A.; 
Bartok, J. W., Jr. Northeast Regional Agricultural 
Engineering Service. NRAES-33. 212 p. 1994. 
Chapters: 1. Greenhouse planning. 2. Greenhouse 
structures. 3. Materials handling. 4. Greenhouse 
environment. 5. Equipment for heating and cooling. 
6. Environmental modification. 7. Remodeling 
greenhouses. 8. Energy conservation. 
 
ORDER FROM: Northeast Regional Agricultural 
Engineering Service, Cooperative Extension, 152 
Riley-Robb Hall, Ithaca, NY 14853-5701. Phone: 
(607) 255-7654. Fax: (607) 255-4080. Price: $25.00 

(includes S&H). 
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129. Five year field performance of short day 
nursery treated Engelmann spruce seedlings in 
the Nelson Forest Region of British Columbia. 
Story, T. L.; Thompson, C. F.; Hawkins, C. D. B. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 138-148. T.D. Landis and 
R.K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. 
 
 
130. Impact of aphid damage in a bareroot 
nursery and seed source on survival and growth 
of outplanted white fir seedlings in the Sierra 
Nevada. Stein, J. D. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
245-257. T.D. Landis and R.K. Dumroese, ed. 
USDA Forest Service, Rocky Mountain Forest and 
Range Experiment Station, General Technical 
Report RM-257. 1994. 
 
 
131. Influence of soil fumigation and 
fungicide application on outplanted ponderosa 
pine seedlings. PageDumroese, D. S.; Harvey, A. 
E. IN: National proceedings, Forest and 
Conservation Nursery Associations, p. 202212. T.D. 
Landis and R. K. Dumroese, ed. USDA Forest 
Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. 
 
 
* 132* Initial moisture stress, budbreak and 
two-year field performance of three 
morphological grades of slash pine seedlings. 
McGrath, D. A.; Duryea, M. L. New Forests 

8(4):335- 350. 1994. 

125. Comparisons of selected and cloned 
plantlets against seedlings for rehabilitation of 
saline and waterlogged discharge zones in 
Australian agricultural catchments. Bell, D. T.; 
McComb, J. A.; van der Moezel, P. G.; Bennett, I. 
J.; Kabay, E. D. Australian Forestry 57(2):6975. 
1994. 
 
 
126. Container optimization -field data support 
container innovation. Bainbridge, D. A. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 98-103. T.D. Landis and 
R.K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. 
 
 
127. The effects of Keithia blight on 
outplanting performance of western redcedar 
container seedlings at two reforestation sites in 
British Columbia-preliminary results. Trotter, D.; 
Shrimpton, G.; Kope, H. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
195-201. T.D. Landis and R.K. Dumroese, ed. 
USDA Forest Service, Rocky Mountain Forest and 
Range Experiment Station, General Technical 
Report RM-257. 1994. 
 
 
* 128* Effects of prolonged cold storage on 
carbohydrate and protein content and field 
performance of white spruce bareroot seedlings. 
Jiang, Y.; Zwiazek, J.; Macdonald, S. E. Canadian 

Journal of Forest Research 24(7):1369-1375. 1994. 
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137. Stock type selection in British Columbia. 
Bowden, R. Forest Nursery Association of British 
Columbia, proceedings of 1993 meeting, p. 17-20. 
1994. 
 
 
*138* Survival and growth of Pseudotsuga 
menziesii seedlings inoculated with 
biocide-treated soils at planting in a degraded 
clearcut. Colinas, C.; Perry, D.; Molina, R.; 
Amaranthus, M. Canadian Journal of Forest Research 
24(8):1741-1749. 1994. 
 
 
139. Tree shelters improve establishment on 
dry sites. Bainbridge, D. A. Tree Planters' Notes 
45(1):13-16. 1994. TUBEX Treeshelters have proved 
to be very beneficial for establishment of mesquite, 
four-winged saltbush, ocotillo, and many other 
species. 
 
 
140. Use of container stock in mine 
revegetation. Rodgers, J. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
233-237. T.D. Landis and R.K. Dumroese, ed. USDA 
Forest Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. 
 
 
(SO) Effect of initial seedling morphology and 
planting practices on field performance of jack 
pine 6 years after planting. Paterson, J. M.; Maki, 
D.S. Ontario Ministry of Natural Resources, Forest 
Research Report 130. 15 p. 1994. ORDER FROM: 
Ontario Forest Research Institute, P.O. Box 969, Sault 
Ste. Marie, Ontario P6A SNS Canada. Free. 

133. Long-term stock type trial results in B. C.: 
Did stock performance meet today's standards? 
Bowden, R.; Scagel, R. G. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 92-
97. T.D. Landis and R.K. Dumroese, ed. USDA Forest 
Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. 
 
 
134. Nursery growing density and container 
volume affect nursery and field growth of 
Douglas-fir and lodgepole pine seedlings. Simpson, 
D. G. IN: National proceedings, Forest and 
Conservation Nursery Associations, p. 104-114. T.D. 
Landis and R.K. Dumroese, ed. USDA Forest Service, 
Rocky Mountain Forest and Range Experiment 
Station, General Technical Report RM-257. 1994. 
 
 
135. Nursery regimes affect seedling size and 
outplanting performance of 1 +0 ponderosa pine. 
Sloan, J. IN: National proceedings, Forest and 
Conservation Nursery Associations, p. 168-180. T.D. 
Landis and R.K. Dumroese, ed. USDA Forest Service, 
Rocky Mountain Forest and Range Experiment 
Station, General Technical Report RM-257. 1994. 
 
 
136. Regeneration procedures of Pinus radiata 
in the southern Cape Province. Party: Postplanting 
mortality and growth of trees in response to the 
experimental treatments and planting site 
environment. Zwolinski, J. B.; Donald, D. G. M.; van 
Laar, A.; Groenewald, W. H. South African Forestry 

Journal 168:7-21. 1994. 
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142. Antifungal activity of some plant extracts. 
Bhat, N.; Sivaprakasam, M. K.; Jeyarajan, R. Indian 
Journal of Forestry 17(1):10-14. 1994. 
 
 
*143* Bacteria suppress damping-off caused by 
Pythium ultimum var. sporangiiferum, and 
promote growth, in bedding plants. Harris, A. R.; 
Schisler, D. A.; Ryder, M. H.; Adkins, P. G. Soil 
Biology and Biochemistry 26(10):14311437. 1994. 
 
 
144. Bark consumption by voles in relation to 
geographic origin of tree species. Hansson, L. 
Scandinavian Journal of Forest Research 
9(3):288-296. 1994. 
 
 
*145* Bioassay for dicarboximide resistance in 
Bogy cinerea. Moorman, G. W.; Lease, R. J.; Vali, R. 
J. Plant Disease 78(9): 890-891. 1994. 
 
146. Biofumigation: isothiocyanates released 
from Brassica roots inhibit growth of the take-all 
fungus. Angus, J. F.; Gardner, P. A.; Kirkegaard, J. 
A.; Desmarchelier, J. M. Plant and Soil 
162(1):107-112. 1994. 
 
 
*147* Biological control of foot and root rot in 
pea caused by Fusarium solani with 
nonpathogenic Fusarium oxysporum isolates. 
Oyarzun, P. J.; Postma, J.; Luttikholt, A. J. G.; 
Hoogland, A. E. Canadian Journal of Botany 
72(6):843-852. 1994. 

(SO) Field performance of several tree 
species and stock types planted in montane 
forests of coastal British Columbia. Arnott, J. T.; 
Pendl, F. T. Canadian Forest Service, Pacific 
Forestry Centre, Information Report BC-X-347.45 
p.1994. ORDER FROM: Canadian Forest Service, 
Pacific Forestry Centre, 506 W. Burnside Rd., 
Victoria, B.C. V8Z 1M5 Canada. Free. 
 
 
(SO) Growth of short-day treated spruce 
seedlings planted throughout British Columbia. 
Krasowski, M. J.; Letchford, T.; Eastham, A. M. 
Forestry Canada, and British Columbia Ministry of 
Forests, FRDA Report 209. 39 p. 1993. ORDER 
FROM: Forestry Canada, Pacific Forestry Centre, 
506 W. Burnside Road, Victoria, B.C. V8Z 1M5 
Canada. Free. 
 
 
(SO) Root dipping of conifer seedlings shows 
little benefit in the northern Rocky Mountains. 
Sloan, J. P. USDA Forest Service, Intermountain 
Research Station, Research Paper INT-476. 12 p. 
1994. ORDER FROM: USDA Forest Service, 
Intermountain Forest Research Station, 324 25th St., 
Ogden, UT 84401. Free. 
 
 
 

Pest Management 
 
 
*141* Antibiotic production by strains of 
Gliocladium virens and its relation to the 
biocontrol of cotton seedling diseases. Howell, C. 
R.; Stipanovic, R. D.; Lumsden, R. D. Biocontrol 
Science and Technology 3(4):435-441. 1993. 
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*155* Dogwood anthracnose: a new disease 
threatens two native Cornus species. Daughtrey, M. 
L.; Hibben, C. R. Annual Review of Phytopathology 
32:6173. 1994. 
 
 
156. Economic analysis of two-spotted spider mite 
management on greenhouse-grown poplars. Smith, 
V. A.; Orr, D. B.; Hart, E. R. Tree Planters' Notes 
44(4):154156. 1994. 
 
 
157. Effects of biocontrol agents on plant 
growth. Linderman, R. G. International Plant 
Propagators' Society, combined proceedings, 1993, 
43:249-252. 1994. 
 
 
*158* Effects of the frequency, timing, and 
intensity of simulated browsing on growth and 
mortality of tree seedlings. Canham, C. D.; 
McAninch, J. B.; Wood, D. M. Canadian Journal of 
Forest Research 24(4):817-825. 1994. 
 
 
*159* Effects of wetness duration, temperature, 
and light on infection of black spruce seedlings by 
Botrytis cinerea. Zhang, P. G.; Sutton, J. C. Canadian 
Journal of Forest Research 24(4): 707-713. 1994. 
 
 
160. Eliminate pathogens to control disease. 
Barnes, L. W. Greenhouse Manager 13(6):94-95. 
1994. 
 
 
*161* Evaluation of microorganisms for 
biocontrol of Botrytis cinerea in containergrown 
black spruce seedlings. Zhang, P. G.; Sutton, J. C. 
Canadian Journal of Forest Research 24(7):1312- 
1316. 1994. 

*148* Biological control of Septoria leaf spot 
of poplar by Phaeotheca dimorphospora. Yang, 
D.; Bernier, L.; Dessureault, M. Plant Disease 
78(8):821-825. 1994. 
 
 
149. Combination fungicides - a good idea? 
Simone, G. W. Greenhouse Manager 13(7):111-114. 
1994. 
 
 
*150* Concentration of CO2 under snow cover 
and the winter activity of the snow blight fungus 
Phacidium infestans. Vuorinen, M.; Kurkela, T. 
European Journal of Forest Pathology 23:441-447. 
1993. 
 
 
*151* Control of infection and sporulation of 
Botrytis cinerea on bean and tomato by 
saprophytic yeasts. Elad, Y.; Kohl, J.; Fokkema, N. 
J. Phytopathology 84(10):1193-1200. 1994. 
 
 
152. Coumatetralyl efficacy trial against 
rodents in a young pine plantation at Linwood, 
Natal Midlands. Wirminghaus, J. O.; Schroder, J. 
South African Forestry Journal 169:21-24. 1994. 
 
 
153. Cyproconazole for control of fusiform 
rust on loblolly pine seedlings. Carey, W.A.; 
Kelley, W. D. Southern Journal of Applied Forestry 
18(3):101-104. 1994. 
 
 
154. Diseases of pines and eucalypts in 
South Africa associated with Pythium and 
Phytophthora species. Linde, C.; Kemp, G. H. J.; 
Wingfield, M. J. South African Forestry Journal 

169:25-32. 1994. 



 

* 169* The host pathogen system of 
Gremmeniella abietina (Lagerb.) Morelet and Scots 
pine; effects of non pathogenic phyllosphere fungi, 
acid rain and environmental factors. Ranta, H.; 
Neuvonen, Sp. New Phytologist 128(1):63-69. 1994. 
 
 
 
*170* The in vitro screening of 118 Trichoderma 
isolates for antagonism to Rhizoctonia solani and 
an evaluation of different environmental sites of 
Trichoderma as sources of aggressive strains. 
Askew, D. J.; Laing, M. D. Plant and Soil 159(2):277- 
281. 1994. 
 
 
 
*171* Insect fauna of coniferous seed cones: 
diversity, host plant interactions, and management. 
Turgeon, J. J.; Roques, A.; de Groot, P. Annual 
Review of Entomology 39:179-212. 1994. 
 
 
 
172. Inspecting a plant for problems: what to 
look for. Madden, R. E. International Plant 
Propagators' Society, combined proceedings, 1993, 
43:55-59. 1994. 
 
 
 
173. Integrated management of greenhouse 
crops - a conceptual and potentially practical 
model. Clarke, N. D.; Shipp, J. L.; Jarvis, W. R.; 
Papadopoulos, A. P.; Jewett, T. J. HortScience 
29(8):846-849. 1994. 
 
 
 
174. Keeping it clean: how nurseries depend on 
clean operations to meet quarantines. Cuny, H. 
Nursery Manager 10(12):50, 52. 1994. 
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*162* Evaluation of powdered pine bark for 
control of Meloidogyne arenaria and Heterodera 
glycines on soybean. Kokalis-Burelle, N.; Rodriguez- 
Kabana, R.; Weaver, C. F.; King, P. S. Plant and Soil 
162(2):163-168. 1994. 
 
 
 
* 163* Evaluation of turpentine as a bird repellent 
seed treatment. Mason, J.R.; Bonwell, W. R. Crop 
Protection 12(6): 453-457.1993. 
 
 
 
164. Film-coating of horticultural seed. Robani, 
H. HortTechnology 4(2):104-105. 1994. 
 
 
 
*165* Fungal zoospore-mediated delivery of a 
foreign gene to wheat roots. Zhang, L.; Mitra, A.; 
French, R. C.; Langenberg, W. G. Phytopathology 
84(7):684-687. 1994. 
 
 
 
*166* Genetically based resistance of 
Eucalyptus marginata to Phytophthora cinnamomi. 
5tukely, M. J. C.; Crane, C. E. Phytopathology 
84(6):650-656. 1994. 
 
 
 
*167* Growth of Gremmeniella abietina on 
artificial media simulating the effects of mineral 
nutrient imbalance of Scots pine. Ylimartimo, A.; 
Haansuu, P. European Journal of Forest Research 
23:372-384. 1993. 
 
 
 
168. Guess who's coming to dinner. Geistlinger, 
L. American Nurseryman 180(3):48-53. 1994. An 
overview of some recent research on preventing deer 

damage. 



 

January 1995 - Forest Nursery Notes - 61 

*180* Paclobutrazol protects black spruce 
seedlings against predisposition to gray mold 
induced by high temperature and drought. Zhang, 
P. G.; Sutton, J. C.; Fletcher, R. A. Canadian Journal 
of Forest Research 24(5):1033-1038. 1994. 
 
 
181. Permethrin nursery spray protects pine 
seedlings against regeneration weevils. Tigner, T. 
C. IN: National proceedings, Forest and Conservation 
Nursery Associations, p. 83. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM- 257. 1994. 
 
 
 
182. Pest management. What's available? 
What's effective? Lindquist, R. K. Greenhouse 
Manager 13(7):107-110. 1994. 
 
 
 
183. Plant health care vs. integrated pest 
management. Powell, C. C. Nursery Manager 
10(6):72-73. 1994. 
 
*184* Population dynamics of Fusarium species 
on oil palm seeds following chemical and heat 
treatments. Flood, J.; Mepsted, R.; Cooper, R. M. 
Plant Pathology 43:177-182. 1994. 
 
 
 
185. Potential use of quadrivalent selenium as a 
systemic deer- browsing repellent: a cautionary 
note. Jobidon, R.; Prevost, M. Northern Journal of 

Applied Forestry 11(2):63-64. 1994. 

175. Lady beetlemania: fan or foe. Rentner, J.; 
Flint, M. L.; Dreistadt, S.; Gary, N.; Parrella, M. P. 
Greenhouse Grower 12(2): 26-28, 30. 1994. How 
effective are lady beetles as biological control agents? 
 
 
176. Living mulches suppress aphids in 
broccoli. Costello, M. J.; Altieri, M. A. California 
Agriculture 48(4):24-28. 1994. An interplanting of 
low-grown grass was tested as an alternative to 
pesticides in broccoli fields. 
 
 
*177* Mortality among hybrid poplar clones in a 
stool bed following leaf rust caused by 
Melampsora medusae . sp. deltoidae. Newcombe, 
G.; Chastagner, G. A.; Schuette, W.; Stanton, B. J. 
Canadian Journal of Forest Research 24(9):1984-
1987. 1994. 
 
 
*178* Mutational analysis of gliotoxin production 
by the biocontrol fungus Gliocladium virens in 
relation to suppression of Pythium damping-off. 
Wilhite, S. E.; Lumsden, R. D.; Straney, D. C. 
Phytopathology 84(8):816-821. 1994. 
 
 
 
*179* The occurrence and pathogenicity of uni- 
and binucleate Rhizoctonia and Pythiaceae fungi 
among conifer seedlings in Finnish forest 
nurseries. Lilja, A. European Journal of Forest 
Pathology 24(3):181-192. 1994. 
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192. Two new rusts show up in the Pacific 
Northwest. Peerbolt, A. The Digger 38(6):34-35. 1994. 
 
 
193. Update on fungicides. James, B. L. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:373-375. 1994. 
 
 
*194* Use of genetic fingerprinting and random 
amplified polymorphic DNA to characterize 
pathotypes of Fusarium oxysporum f. sp. ciceris 
infecting chickpea. Kelly, A.; Alcala-Jimenez, A. R.; 
Bainbridge, B. W.; Heale, J. B.; PerezArtes, E.; 
Jimenez- Diaz, R. M. Phytopathology 
84(11):1293-1298. 1994. 
 
 
195. Using sticky traps to monitor insects. 
Robb, K. Greenhouse Manager 13(8):9394. 1994. 
 
 
196. Why you should consider using smoke 
fumigants. Brock, D. Greenhouse Manager 
13(7):77-78. 1994. 4 smokes are available for 
greenhouse use and are labeled for most greenhouse 

crops. Re-entry interval can be as little as 4 hours. 

*186* Pythium irregulare associated with Pinus 
seedling death on previously cultivated lands. 
Linde, C.; Kemp, G. H. J.; Wingfield, M. J. Plant 
Disease 78(10):1002-1005. 1994. 
 
 
*187* Soil bacteria selected for suppression of 
Rhizoctonia solani, and growth promotion, in 
bedding plants. Harris, A. R.; Schisler, D. A.; Correll, 
R. L.; Ryder, M. H. Soil Biology and Biochemistry 
26(9):1249-1255. 1994. 
 
 
*188* The susceptibility of Scots pine seedlings 
to Gremmeniella abietina: effect of growth phase, 
cold and drought stress. Petaisto, R. L.; Kurkela, T. 
European Journal of Forest Pathology 23:385-399. 
1993. 
 
 
189. Tag-team approach to fungicides. Simone, 
G. W. Greenhouse Manager 13 (10):74-75.1994. 
Growers need to learn more about complementary use 
of various products. 
 
 
190. Take control with bio-controls, part 1. Gill, 
S. Greenhouse Growerl2(2):20, 22-24. 1994. 
Biological control of fungus gnats. 
 
 
191. Treatment of container seedlings in the 
nursery against large pine weevil. Tervo, L.; 
Kangas, J.; Kuikka, M.; Sarantila, R. Tree Planters' 
Notes 45(1):59. 1994. 
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198. Greenhouse pesticide application safety 
training. Panter, K. L. HortTechnology 4(3):299-301. 
1994. 

 
 
199. Nurseries and the Worker Protection 
Standard - a discussion. Artman, J. D. IN: National 
proceedings, Forest and Conservation Nursery 
Associations, p. 8082. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General 
Technical Report RM-257. 1994. 

 
 
200. Selecting and calibrating low-volume 
sprayers. Bartok, J. W., Jr. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
191-194. T.D. Landis and R.K. Dumroese, ed. USDA 
Forest Service, Rocky Mountain Forest and Range 
Experiment Station, General Technical Report 
RM-257. 1994. 

 
 
Seedling Harvesting and Storage 

 
 
201. Grading specifications of ponderosa pine 
seedlings at Lucky Peak Nursery. Sloan, J. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 270-272. T.D. Landis and 
R.K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 
General Technical Report RM-257. 1994. 

 
 
202. Using manmade snow to protect outdoor 
perennials. Poynter, M. International Plant 
Propagators' Society, combined proceedings, 1993, 

43:258. 1994. 

(SO) Managing diseases in greenhouse crops. 
Jarvis, W. R. American Phytopathological Society. 288 
p. 1992. Chapters: Greenhouse structures and 
equipment; Growing systems; The greenhouse 
environment and crop protection; Environmental stress 
and predisposition to disease; Eliminating inoculum; 
Limiting disease spread; Disease escape; Resistant 
germ plasm; Biological Control; Integrated disease 
management. 
 
ORDER FROM: American Phytopathological Society, 
3340 Pilot Knob Road, St. Paul, MN 55121-2097. 
Phone:1-800-328-7560 (U.S. and Canada). Fax: (612) 
454-0766. Price $79 + $3.50 S&H (U.S.), $99 
(elsewhere). 
 
 
(SO) Pests of landscape trees and shrubs: an 
integrated pest management guide. Dreistadt, S. H.; 
Clark, J. K.; Flint, M. L. University of California, 
Division of Agriculture and Natural Resources, 
Publication 3359. 327 p. 1994. Chapters: Designing an 
IPM program; Growing healthy trees and shrubs; 
Insects, mites, and snails and slugs; Diseases; Abiotic 
disorders; Weeds; Nematodes; Problem solving 
tables. 
 
ORDER FROM: ANR Publications, University of 
California, 6701 San Pablo Avenue, Oakland, CA 
94608-1239. Phone (510) 642-2431. Fax (510) 
643-5470. Price: $32 (payable to UC Regents). 
 
 
Pesticides 
 
 
197. Evaluation of GLEAMS and PRZM for 
predicting pesticide leaching under field 
conditions. Zacharias, S.; Heatwole, C. D. 
Transactions of the American Society of Agricultural 
Engineers 37(2):439-451.1994. 
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206. Cold storage of conifer seedlings: an 
update from the British Columbia perspective. 
Camm, E. L.; Goetze, D. C.; Silim, S. N.; Lavender, D. 
P. Forestry Chronicle 70(3):311-316. 1994. Reviews 
research on the effects of different methodological 
parameters of the cold storage process (lifting date, 
storage temperature, moisture, light) on a number of 
physiological aspects of the trees (root growth 
potential, photosynthesis, stress resistance). 
 
 
*207* The consequences of freezing 
temperatures followed by high irradiance on in vivo 
chlorophyll fluorescence and growth in Picea 
abies. Welander, N. T.; Gemmel, P.; Hellgren, O.; 
Ottosson, B. Physiologia Plantarum 91(1):121-127. 
1994. 
 
 
208. Dormancy - what we know (and don't 
know). Dennis, F. G., Jr. HortScience 
29(11):1249-1255. 1994. 
 
 
209. Ecology and physiology of establishment 
of eucalypt seedlings from seed: a review. 
Stoneman, G. L. Australian Forestry 57(1):11-30. 1994. 
 
 
*210* Effect of population, environment, and 
maturation on the frost hardiness of yellow-cedar 
(Chamaecyparis nootkatensis). Hawkins, B. J.; 
Russell, J.; Shortt, R. Canadian Journal of Forest 
Research 24(5):945-953. 1994. 
 
 
211. Effect of root pinching on growth patterns 
of blue oak ( Quercus douglasii H. & A.) seedlings. 

Koukoura, Z.; Menke, J. Phyton 34(1):109-118. 1994. 

Seedling Physiology and 
Morphology 
 
 
203. Abscisic acid analogs reduce planting 
stress in newly planted seedlings. Grossnickle, S. 
C.; Folk, R. S. IN: National proceedings, Forest and 
Conservation Nursery Associations, p. 213-221. T.D. 
Landis and R.K. Dumroese, ed. USDA Forest Service, 
Rocky Mountain Forest and Range Experiment 
Station, General Technical Report RM-257. 1994. 
 
 
*204* Adaptive significance of intermittent shoot 
growth in Douglas-fir seedlings. Kaya, Z.; Adams, 
W. T.; Campbell, R. K. Tree Physiology 
14(11):1277-1289. 1994. 
 
 
205. Can foliage water content measurements 
replace freezer tests in determining a safe lifting 
time for frozen storage of conifer seedlings? 
Krasowski, M. J.; Caputa, A.; Hawkins, C. D. B. IN: 
National proceedings, Forest and Conservation 
Nursery Associations, p. 260-266. T.D. Landis and 
R.K. Dumroese, ed. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, 

General Technical Report RM-257. 1994 



 

*217*  Fall acclimation patterns of interior spruce 
seedlings and their relationship to changes in 
vegetative storage proteins. Binnie, S. C.; 
Grossnickle, S. C.; Roberts, D. R. Tree Physiology 
14(10):1107-1120. 1994. 

 
 

218. Frost hardiness and cold-storage tolerance 
of the root system of Picea sitchensis. 
Pseudotsuga menziesii, Larix kaempferi and Pinus 
svlvestris bare-root seedlings. McKay, H. M. 
Scandinavian Journal of Forest Research 
9(3):203-213. 1994. 

 
 

*219* Frost injury prediction model for Douglas 
fir seedlings in the Pacific Northwest. Timmis, R.; 
Flewelling, J.; Talbert, C. Tree Physiology 14(7-9):855-
869. 1994. 

 
 

*220* Frost tolerance and bud dormancy of 
container-grown yellow birch, red oak and sugar 
maple seedlings. Calme, S.; Bigras, F. J.; Margolis, 
H. A.; Hebert, C. Tree Physiology 
14(12):1313-1325.1994. 

 
 

221. Good, bad or ugly: genetic induced 
variation of container nursery-cultured interior 
spruce? Hawkins, C. D. B.; Krasowski, M. J. 
ForestNursery Association of British Columbia, 
proceedings of 1993 meeting, p. 43-50. 1994. 

 
 
*222* The growth of shoots and lateral roots of 
Quercus robur L. seedlings following simulated 
undercutting. Harmer, R.; Walden K. E. New Forests 
8(4):351-362. 1994. 
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212. Effect of short -term storage of shoot tips 
from black spruce container seedlings on the 
estimation of bud initiation and needle primordia 
number. Templeton, C. W. G.; Colombo, S. J.; 
Odlum, K. D. Ontario Ministry of Natural Resources, 
Forest Research Report 128. 7 p. 1992. 
 
 
*213* Effects of defoliation, nitrogen nutrition, 
and temperature on leafing and root 
carbohydrates of birch seedlings. Raitio, H.; 
Paukkonen, K.; Kauppi, A. Canadian Journal of Forest 
Research 24(9):1914-1920. 1994. 
 
 
*214* Effects of freeze-thaw injury on 
parameters of distributed electrical circuits of 
stems and needles of Scots pine seedlings at 
different stages of acclimation. Repo, T.; Zhaang, 
M. I. N.; Ryyppo, A.; Vapaavuori, E.; Sutinen, S. 
Journal of Experimental Botany 45(275):823-833. 
1994. 
 
 
215. Effects of short day treatments on 
development and physiology of Picea spp. 
seedlings. Hawkins, C. D. B.; Krasowski, M. J. Forest 
Nursery Association of British Columbia, proceedings 
of 1993 meeting, p. 41. 1994. 
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120. D.G.W. Edwards, ed. Held April 23-26, 1991, 
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255. A comparison of 5 degrees C and IS 
degrees C as dormancy breakage treatments for 
Sitka spruce seeds (Picea sitchensis). Jones, S. K.; 
Bergsten, U.; Gosling, P. G. IN: Dormancy and barriers 
to germination, proceedings of an international 
symposium of IUFRO Project Group P2-04-00, p. 
51-55. D.G.W. Edwards, ed. Held April 23-26, 1991, 
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P2-04-00, p. 17-22. D.G.W. Edwards, ed. Held April 
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37-42. D.G.W. Edwards, ed. Held April 23-26, 1991, 
Victoria, B.C., Canada. Forestry Canada, Pacific 
Forestry Centre. 1993. 
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treatments. Eze, J. M. O.; Ahonsi, M. O. Agronomie 
13(10):889894. 1993. 
 
 
 
*309* The influence of vesicular-arbuscular 
mycorrhizal fungi on the nitrogen fixation of 
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318. Basics of propagation by cuttings- 
temperature. Preece, J. E. International Plant 
Propagators' Society, combined proceedings, 1993, 
43:441-444. 1994. 
 
 
319. Basics of propagation by cuttings -timing: 
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Horticultural Science 69(4):591-600. 1994. 
 
 
322. Cost of production in commercial 
micropropagation and research strategies. de Fossard, 
Ro A. International Plant Propagators' Society,combined 
proceedings, 1993, 43:131-140. 1994. 

*311* The response of seedlings of two dipterocarp 
species to nutrient additions and ectomycorrhizal 
infection. See, L. S.; Alexander, I. J. Plant and Soil 
163(2):299-306. 1994. 
 
 
*312* Responses of Casuarina equisetifolia to 
inoculation with Glomus fasciculatum and/or Frankia. 
Vasanthakrishna, M.; Bagyaraj, D. J.; Nirmalnath, P. J. 
Forest Ecology and Management 68(2-3):399-402. 1994. 
 
 
313. Untapped potential: native species 
forreforestation. Butterfield, R. P.; Fisher, R. F. Journal 
of Forestry 92(6):37-40. 1994. In Costa Rica, tests of 
native tropical hardwoods are revealing their potential for 
high productivity plantations. 
 
 
314. Water relations and gas exchange of 
mycorrhizal Leucaena leucocephala seedlings. Dixon, 
R. K.; Rao, M. V.; Garg, V. K. Journal of Tropical Forest 
Science 6(4):542-552. 1994. 
 
 
 

Vegetative Propagation and Tissue 
Culture 
 
 
315. The adventitious rooting of vegetative 
cuttings using hydropropagation. Wilkinson, R. I. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:41-47. 1994. 
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329. Hot-water treatment and indole-3-butyric acid 
stimulates rooting and shoot development of tropical 
ornamental cuttings. Hata, T. Y.; Hara, A. H.; Nagao, M. 
A.; Hu, B. K. S. HortTechnology 4(2):159-162. 1994. 
 
 
*330* In vitro micropropagation of Afghan pine. 
Sen, S.; Magallenes-Cedeno, M. E.; Kamps, R. H.; 
McKinley, C. R.; Newton, R. J. Canadian Journal of Forest 
Research 24(6):1248-1252. 1994. 
 
 
331. Intensive cultivation of Taxus species for the 
production of Taxol. Wheeler, N. C.; Piesch, R. F. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:222-227. 1994. 
 
 
332. Is IBA an effective promoter of root formation 
on cuttings of Eucalyptus grandis? Carter, A. S.; Slee, 
M. U. International Plant Propagators' Society, combined 
proceedings, 1993, 43:109-113. 1994. 
 
 
333. Magnolia propagation. Lane, C. G. International 
Plant Propagators' Society, combined proceedings, 1993, 
43:163-167. 1994. 
 
 
334. Micropropagation of Pacific dogwood. Edson, 
J. L.; Wenny, D. L.; Leege-Brusven, A. HortScience 

29(11):1355-1356. 1994. 

*323* Differentiation of poplar and willow clones 
using RAPD fingerprints. Lin, D.; Hubbes, M.; Zsuffa, L. 
Tree Physiology 14(10):1097-1105. 1994. 
 
 
*324* Effect of different media on vegetative 
propagation of Prosopis juliflora cuttings under solar 
powered mist. Wojtusik, T.; Boyd, M. T.; Felker, P. 
Forest Ecology and Management 67(1-3):267-271. 1994. 
 
 
*325* Effect of genotype and cutting type on the 
vegetative propagation of the pine hybrid (Pinus 
brutia (Ten) x Pinus halepensis (Mill)). Panetsos, K.; 
Scaltsoyiannes, A.; Alizoti, P. Annales des Sciences 
Forestieres 51(5):447-454. 1994. 
 
 
326. Effects of reduced humidity and 
paclobutrazol on acclimatization of tissue-cultured 
plants. Henderson, K. P.; Taji, A. M.; Williams, R. R. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:97-102. 1994. 
 
 
327. Factors affecting Clematis rooting. Erwin, J.; 
Schwarze, D. North American Regions Plant Propagator 
6(1):22-24. 1994. 
 
 
328. Forever young: controlling the juvenility of 
your stock plants may be the key to getting 
outstanding results in cutting propagation. Barnes, B. 

American Nurseryman 180(1):51-52, 54, 56-58. 1994. 
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341. Strategies in commercial micropropagation. 
de Fossard, R. A. International Plant Propagators' 
Society, combined proceedings, 1993, 43:261-266. 1994. 
Finding the best culture media. 
 
 
342. Timber species propagation. Porada, H. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:81-85. 1994. 
 
 
343. Understanding vegetative propagation. 
Howard, B. International Plant Propagators' Society, 
combined proceedings, 1993, 43:157-162. 1994. An 
understanding of plant physiology can improve success. 
 
 
344. The use of Velcro strips for rooting. Selemon, 
B. International Plant Propagators' Society, combined 
proceedings, 1993, 43:296. 1994. Wounding with tight 
velcro strips before cuttings were taken gave some 
success. 
 
 
 
*345* Variations in rooting ability of cuttings and in 
seed characteristics of five populations of Juniperus 
communis var. depressa from subarctic Quebec. 
Houle, G.; Babeux, P. Canadian Journal of Botany 
72(4):493-498. 1994. 
 
 
346. What's new in the biology of adventitious root 
formation. Davies, F. T., Jr. International Plant 
Propagators' Society, combined proceedings, 1993, 
43:382-384. 1994. 

335. Production of Douglas fir, Pseudotsuga 
menziesii (Mirb.) Franco, rooted cuttings for 
reforestation by Weyerhaeuser Company. Ritchie, G. 
A. International Plant Propagators' Society, combined 
proceedings, 1993, 43:284-288. 1994. 
 
 
336. Propagation medium moisture level and 
rooting of woody stem cuttings. Wright, R. D.; Rein, W. 
H.; Seder, J. R. International Plant Propagators’ Society, 
combined proceedings, 1993, 43:424-428. 1994. 
 
 
*337* Regeneration of plants from leaf explants of 
micropropagated clonal Eucalyptus grandis. Laine, E.; 
David, A. Plant Cell Reports 13:473-476. 1994. 
 
 
*338* Rooting of baldcypress cuttings. Pezeshki, S. 
R.; DeLaune, R. D. New Forests 8(4):381-386. 1994. 
 
 
339. Rooting trials in branch cuttings of Acacia 
nilotica (L.) Del. Gurumurti, K.; Jayachandran, C. K.; 
Thirunavoukkarasu, M. Indian Journal of Forestry 
17(2):112118. 1994. 
 
 
340. Storage and production of selected conifers 
from hardwood cuttings. Barnes, H. W. International 
Plant Propagators' Society, combined proceedings, 1993, 

43:397-399. 1994. 
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353. Movement, dissipation, and impacts of 
isoxaben (Snapshot TG) in nursery runoff water. 
Wilson, C.; Bandary, R.; Whitwell, T.; Riley, M. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:408-412. 1994. 
 
 
354. The potential for leaching of agrichemicals 
used in crop production: a national perspective. 
Kellogg, R. L.; Maizel, M. S.; Goss, D. W. Journal of Soil 
and Water Conservation 49(3):294-298. 1994. 
 
 
355. A protected diffusion zone (PDZ) to conserve 
soluble production chemicals. Green, J. L.; Kelly, S.; 
Blackburn, B.; Robbins, J.; Briggs, B.; Briggs, D. 
International Plant Propagators' Society, combined 
proceedings, 1993, 43:253-257. 1994. A Closed, 
Insulated Pallet System or the "Conserver" decrease 
waste discharge and deliver them to plant at an 
appropriate time. 
 
 
356. Protecting groundwater from pesticide 
contamination: making it work for you. Greenfield, V. 
B. The Digger 38(9):24-27, 29-30. 1994. Using the 
groundwater vulnerability table, the pesticide properties 
database and the soils sensitivity ratings to evaluate 
management practices that may influence water quality. 
 
 
357. Protecting groundwater while recycling nutrients. 
Maynard, A. A. BioCycle 35(5):40. 1994. 
 
 
358. Put your water through analysis. Biernbaum, J. 
Greenhouse Grower 11(13):32, 34-36. 1993. 

Water Management and Irrigation 
 
 
347. The basics of nursery irrigation systems. 
Regan, R. P. The Digger 38(6):2225. 1994. 
 
 
348. A delicate balance. Biernbaum, J. Greenhouse 
Grower 12(1):88, 90, 93, 94. 1994. How do soluble salts, 
alkalinity, and nutrients affect your water? 
 
 
349. Government regulations and nursery 
accreditation. Smith, I. International Plant Propagators' 
Society, combined proceedings, 1993, 43:117-121. 1994. 
Focusing on water management in Australian nurseries. 
 
 
350. Herbicide runoff from ornamental container 
nurseries. Keese, R. J.; Camper, N. D.; Whitwell, T.; 
Riley, M. B.; Wilson, P. C. Journal ofEnvironmental 
Quality 23(2):320-324. 1994. 
 
 
 
351. How to interpret nutrient levels. Biernbaum, J. 
Greenhouse Grower 11(14):56, 58, 60, 62. 1993. 
 
 
352. Intermittent sprinkler irrigation reduces water 
loss from container-grown plants. Karam, N. S.; 
Niemiera, A. X.; Wright, R. International Plant 
Propagators' Society, combined proceedings, 1993, 

43:240-243. 1994. 
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(SO) Managing pesticides and nitrogen in 
southern pine nurseries and some ways to reduce 
the potential for groundwater contamination. South, 
D. B. Auburn University, School of Forestry, 
Departmental Series 14. 18 p. 1994. ORDER FROM: 
Auburn University, School of Forestry, Auburn, AL 36830. 
Free. 
 
 
 
 

Weed Control 
 
 
364. Adsorption, desorption, and leaching of 
oryzalin in container media and soil. Wehtje, G. R.; 
Gilliam, C. H.; Hajek, B. F. HortScience 29(7):824. 1994. 
 
365. Are herbicide mixtures useful for delaying 
the rapid evolution of resistance? A case study. 
Wrubel, R. P.; Gressel, J. Weed Technology 
8(3):635-648. 1994. 
 
366. Effects of a DCPA/napropamide herbicide 
tank mix on germinants of seven hardwood species 
in tree nursery beds. Porterfield, J. D.; Odell, J. D.; 
Huffman, G. R. Tree Planters' Notes 44(4):149-153. 
1994. 
 
 
367. Evaluation of selected herbicides on 
field-grown woody ornamentals. Reeder, J. A.; Gilliam, 
C. H.; Wehtje, G. R.; South, D. B.; Keever, G. J. Journal 
of Environmental Horticulture 12(4):236-240. 1994. 

359. Reduction of nitrates in nursery surface and 
ground water. Amos, R. R. International Plant 
Propagators' Society, combined proceedings, 1993, 
43:244-248. 1994. 
 
 
360. Sprinkler irrigation management and 
scheduling for diverse container-grown plants. Regan, 
R. IN: National proceedings, Forest and Conservation 
Nursery Associations, p. 229-232. T.D. Landis and R.K. 
Dumroese, ed. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, General Technical 
Report RM-257. 1994. 
 
 
361. Treat your water right. Biernbaum, J. 
Greenhouse Grower 12(2):31, 33-35. 1994. Some 
commonly used treatment practices to improve water 
quality. 
 
 
362. Water and fertilizer rate reduction. Dole, J. M. 
Greenhouse Grower 11(13):24,27-28. 1993. 
 
 
363. Wetting agents and gels - where they have a 
purpose. Bilderback, T. International Plant Propagators' 
Society, combined proceedings, 1993, 43:421-423. 1994. 
 
 
(SO) 50 ways farmers can protect their 
groundwater. Hirschi, M. C.; Simons, F. W.; Peterson, D.; 
Giles, E. University of Illinois, Cooperative Extension, 
North Regional Extension Publication 522. 189 p. 1994. 
ORDER FROM: University of Illinois, Ag Publication 
Office, 69-IR Mumford Hall, Urbana, IL 61801. Phone 

(217) 333-2007. Fax: (217) 244-7503. Price: $5.00. 
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373.Tolerance of 2 year-old forestry trees to five 
herbicides. Lawrie, J.; Clay, D. V. Forestry 
67(4);287-295. 1994. 

 
374. Weed control in southern hardwood 
nurseries. South, D. B. IN: National proceedings, 
Forest and Conservation Nursery Associations, p. 
31-37. T.D. Landis and R.K. Dumroese, ed. USDA 
Forest Service, Rocky Mountain Forest andRange 
Experiment Station, General Technical Report 
RM-257. 1994. 

 
 
375. Weed control with starch-encapsulated 
alachlor, metolachlor, and atrazine. Buhler, D. D.; 
Schreiber, M. M.; Koskinen, W. C. Weed Technology 

8(2):277-284. 1994. 

368. Evaluation of three imidazolinone herbicides 
for control of yellow and purple nutsedge in woody 
and herbaceous landscape plants. Hurt, R. T.; Vencill, 
W.K. Journal of Environmental Horticulture 12(3):131-134. 
1994. 
 
 
369. Herbicide reduction in North America: In 
Canada, an opportunity for motivation and growth in 
weed management. Hamill, A. S.; Surgeoner, G. A.; 
Roberts, W. P. Weed Technology 8(2):366-371. 1994. 
 
 
370. Pendimethalin and oxyfluorfen residues in 
pond water and sediment from container plant 
nurseries. Riley, M. B.; Keese, R. J.; Camper, D.; 
Whitwell, T.; Wilson, P. C. Weed Technology 8(2):299303. 
1994. 
 
 
371. Percentage-driven government mandates for 
pesticide reduction: the Swedish model. Bellinder, R. 
R.; Gummesson, G.; Karlsson, C. Weed Technology 
8(2):350-359. 1994. 
 
 
372. Phytotoxicity and nutsedge control in woody 
and herbaceous landscape plants with Manage 
(MON12037). Hurt, R. T.; Vencill, W. K. Journal of 

Environmental Horticulture 12(3):135-137. 1994. 
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Literature Order Form 
 
 
Please fill out a separate order form for each person ordering literature (copy this form if necessary). Circle the articles in which you 
are interested, and either FAX or mail the form back to us. You should receive your requests within a few weeks. For items that 
require a copyright fee, you will receive the title page with the abstract and ordering instructions. If you have questions about your 
requests, you can contact the Portland Habilitation Center-see address on inside cover. 

Position ___________________________________________________________________________________________________ 

Department ________________________________________________________________________________________________ 

Nursery/Company ___________________________________________________________________________________________ 

Mailing Address_____________________________________________________________________________________________ 

Street Address ______________________________________________________________________________________________ 

City _______________________________________________________________________________________________________ 

State/Province ______________________________________________________________________________________________ 

Country ________________________________________________ Zip/Postal Code ____________________________________ 

Phone _________________________________________________ Fax ______________________________________________ 

DG Address_____________________________________________ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 

29 30 31 32 33 34 35 36 37 38 39 40 41 42 

43 44 45 46 47 48 49 50 51 52 53 54 55 56 

57 58 59 60 61 62 63 64 65 66 67 68 69 70 

71 72 73 74 75 76 77 78 79 80 81 82 83 84 

85 86 87 88 89 90 91 92 93 94 95 96 97 98 

99 100 101 102 103 104 105 106 107 108 109 110 111 112 

113 114 115 116 117 118 119 120 121 122 123 124 125 126 

127 128 129 130 131 132 133 134 135 136 137 138 139 140 

141 142 143 144 145 146 147 148 149 150 151 152 153 154 

(Continued on back) 
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155 156 157 158 159 160 161 162 163 164 165 166 167 168 

169 170 171 172 173 174 175 176 177 178 179 170 171 172 

173 174 175 176 177 178 179 180 181 182 183 184 185 186 

187 188 189 190 191 192 193 194 195 196 197 198 199 200 

201 202 203 204 205 206 207 208 209 210 211 212 213 214 

215 216 217 218 219 220 221 222 223 224 225 226 227 228 

229 230 231 232 233 234 235 236 237 238 239 240 241 242 

243 244 245 246 247 248 249 250 251 252 253 254 256 257 

258 259 260 261 262 263 264 265 266 267 268 269 270 271 

272 273 274 275 276 277 278 279 280 281 282 283 284 285 

286 287 288 289 290 291 292 293 294 295 296 297 298 299 

300 301 302 303 304 305 306 307 308 309 310 311 312 313 

314 315 316 317 318 319 320 321 322 323 324 325 326 327 

328 329 330 331 332 333 334 335 336 337 338 339 340 341 

342 343 344 345 346 347 348 349 350 351 352 353 354 355 

356 357 358 359 360 361 362 363 364 365 366 367 368 369 

370 371 372 373 374 375 

A B C D E F G H I J 

 

 

Return To: 

Tom D. Landis, 

Western Nursery Specialist 

USDA-Forest Service, CF 

P.O. Box 3623 

Portland, OR 97208-3623 USA 

FAX: 503-326-5569 
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