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ASSOCIATION NEWS
Valann Budischak
Executive Drector, D.N.L.A.

Hope youdre hanging 1in
shaping up to be the triple crown of green

i ndustry chall enges.
gas prices, a
Ugh!!! But we will prevail!

Treat yourself to a malh deserved day of
education and R&R.
Nursery Expo will be held on Thursday, August
14" at the University of Delaware Botanic
Gardens. As always, we will have the
opportunity to visit with exhibitors and friends,
hear from some outnding speakers, and

obtain some pesticide and nutrient management
credits. Featured talks include:

e A firsthand view of the UDBG Trial
Garden. If you heard Dr. Bob Lyons at
the DE Horticulture Industry Expo in
January, you wonot

e A tour of the UDBG led by Dr. John
Frett. The tour will focus on trees you
need to know.

e UD6s Sam Jones
athletic fields and discussh e
Sports Field Management

e Dianne Petranuk of Penn State will show
us what 06s mantaiaihgv e d
synthetic fields and the pros and cons of
turf & synthetic playing surfaces.

e Last but far from least, the evpopular
dynamic duo of Bob Mulrooney & Brian
Kunkel will challenge us with a plant
pest and disease walk through the
gardens.

wi ||

Registration forms are forthcoming. Please join
usforthisfuaf i | | ed day. It 6s
good time!

Retirement congratulations to:

¢ Dick Kauffman owner of London Grove
Nursery in Avondale, PA has recently
t h eretieed. This summer i s
e Lynn Harrison, of the Pladhdustries

We 0 vsectioh of the BEKDgpgaentekt 6ft i n g
struggling

eAyrcutré il alsodod jdining thé®ranksD R Y .
of Aretiredd in Augus
longtime member of the board of DNLA.

D N Lk&ydos to Bick anah eynn! Theyrhave Been

staunch supporters of the DNLA and its efforts.

On a more somber note, the DNLA would like to
express their deepest sympathy to the family of
Debbie Morris who died on Jun&.8Debbie, of
Wilmington, was the president of the DNLA in

1985 and owner of W. D. Martine and Son. She
alsospent37yearsa a host of WAThe
a radio program on WILM 1450.

WRemembelr to keapithe Bandsdape A\wards in

mind throughout the summer. Applications
will be mailed in the beginning of September.
The deadline for entries is September 28
Weeercaurage ay/eyvaryrmerabier tot shbanit

A B C 6 s anceftry!

wi t h

guaranteed to be a




U of D NEWS
Susan Barton, Extension Specialist

The summer | am working with Jules Bruck
(assistant professor in PLSC who teaches
landscape design) to supervise two student
interns,Sarah Chatterscend Sarkh Minnich.

Both have received summer research grants
from the UD undergraduate research office.
Sarah ChattersafNaturalResources majyr

also received a grant from the Mushroom
Compost Council to work on a landscape
establishment project witlmushroomcompost
She has planted boxwood and viburnum
(donated by Joseph Wick Nurseries) and black
eyed Susan and sea oats (donated by North
Creek Nurseries) ih5 plots on the Newark
Farm. Her treatments include: mushroom
compost tilled into the soil, mushroccompost
as a topdressing on tilled soil, mushroom
compost as a topdressing on untilled soil, tilled
soil with no mushroom compost and untilled
soil with no mushroom compost (controfpn

the plots with no mushroom soil, she has
applied slow release fdrger and on the plots
with no mushroom compost topdressing she
applied a thin layer of hardwood bark mulch.
Sarah took her first round of data in mid June on
plant height and overall good healthgkcale).
She plans take data monthly. Her plots ol
part of the Summer Landscape Expo (August
14) tours and the Ornamentals Research Expo
(September) tours.

Sarah Minnich (Landscape Horticulture major)
is doing a project &t. AndrewsSchool in
Middletown, with funding from a USDA
Conservation Innovain Grant. She is
continuing the work that Leslie Carter started at
St. Andrews. Sarah is working on removing
invasive plants (primarily multiflora rose,
honeysuckle and vinca) from a woodland trail
that runs along Noxontown Pond. She will be
designing aeplanting plan with planned
installation this fall. She is also coordinating

three volunteer work days at St. Andreiws
accomplish more invasive plant removal. Sarah
has evaluated each section along the trail for its
level of invasiveness {& scalejand is keeping
track of the square footage of removal per
person hour in each section. By the end of the
summer, she hopes to have an estimate of the
average square footage of invasive plant
removal that can be accomplished per hour.
This data should bextremely useful to land
managers who coordinate invasive plant
removal.

Valann and | have started two new DelDOT
research projects this year. We are testing
various methods of controlling vegetation
around guardrails. EPA would like DelDOT to
reduceits use of herbicides, so we are looking at
low fescue seed mix, two types of plastic
groundcover systems, and several formulations
of herbicides to see how well each treatment
controls vegetation. We will be tracking costs
(materials and labor) associdteith each
management method. We hope to provide
DelDOT with some important information about
how to manage guardrail vegetation using less
chemicals at a reasonable cost.

We are continuing to look at methods of
establishing warm season grass meadow on
highway medians. We have used various
carriers (moist sawdust, municipal compost and
kiln-dried sawdust) and various pieces of
equipment (wheelbarrow and hard rake, mulch
blower and manure spreader) to broadcast seed
along the median. Our kidried

sawdist/manure spreader plot from last summer
is full of blooming Blackeyed Susan this year.

In late June, we established a replicated trial
comparingseed broadcast sawdust and
mushroom compost applied with a manure
spreader teeeding with a truax drillWe hope

to have some good answers about the most
effective method of establishing warm season
grass meadows by this time next year!




SEVEN STEPS TO BUILD CUSTOMER Select the right people In the bookFrom

LOYALTY GoodtoGreat Jim Collins said,.
Greg Smith your most important agt, the RIGHT people
are. o Most businesses d

Most businesses spend more time and energy people. They hire just anyone and place them
trying to find new customerinstead of retaining on the frortline with customers. Spend more

those they have. The logic behind customer time recruiting and hiring the right people with
retention is simplé It costs far less money to good personalities. Focus on those who are
keep customers happy than to spend much more friendly and demonstrate an interest and
money recruiting new ones. Loyal customers enthusiasm for the job. Consider using

tell their friends about your business and will personality profiles as part of the hiring process.
spend more money than new customers. These profiles help identify true personality

characteristics of your applicants.
| dread eating at airports. If you travel as much

as | do, you ar e pr ob a bSensatibnalizetHe experiengeifot ylourt he 0 3

boso as it apipadifoed batl o acustomersr Goodf service is not good enough.

attitudes, bad timing. A Gallup survey showed a customer who is
emotionally connected to your place of business

| had an early flight to catch at the Ontario, is likely to spend 46% more money than a

California airport recently. | found myself customer who is merely i

standing outside the closed and gated doorway  emotionally bonded.
to an Applebeeds restaurant ten minutes before
they opened up. |just knew they would be late  Set performance sandards. Outline the

and expected to receive the usual grumpy behaviors of how employees should act, speak,
service common at most airpethe world over. and respond to customer needs and requests.
| was wrong! One of our clients developed a list of twenty
customer service commandments that outline
Bam! The clock struck five, the lights popped actions he wanted his service people to
on and this charming lady opened the doors. demonstrate.
She greeted me with a smile, a warm Ahell 00
and told me to sit anywhere | wanted. | never Sustain ongoing training and reinforcement
had seen such a positive attitude aD5r0the Good customer service skills are not natural for
morning. most people. Effective customer service
training must be reinforced and taught on a
For the next hour, | watched Felicia cheerfully recurring basis. For example, the Rtarlton
greet customers, many whomshe called by hotels provide a thorough stomer service
name . They were t he 0 rteaiginglpragram éor all of s empoyeds.during
Felicia was the remarkable person who made their orientation. Then each supervisor conducts
that small restaurant pleasant and memorable. a daidupoinltioneeview one o
Next time Ireturn to the Ontario Airport, | commandments with his employees ten minutes
guarantee you this is the restaurant | am going to before each shift.
first.

Specify incentives for good behaviar Yes,
Here are seven steps to build customer loyalty.  employees want to be paid well, but they also




want to be treated with respect and shown
appreciation. The frofiine supervisor has the
greatest impact on motivating and retaining
employees. Reward those who exceed the
standards and provide develogmh for those
who do not.

Survey your customers and reduce your
defection rate On average, businesses lose 15
20 percent of their customers each year to their
competition. All businesses encounter this
defection rate, but few do much about it. To
improve retention, one client sends out a
customer service report card to its top customers
every month. This requires an evaluation based
on four specific criteria. They tally the results
and make sure employees see the scores. This
motivates the employeés do a better job.

Seek customer complaints with enthusiasm

For every complaint there are at least 10 other
customers that visited your business who have
the same criticism. A portion of those 10 people
just took their business to your competitor.

Look at customer complaints as an opportunity
for improvement.

For a free fact sheet,
People Each and
(770)8609464 or (800) 822487 or visit our
website at:
www.chartcourse.com/greatservice.html
Greg Smith helps create high performance
organizations that attract, keep, and motivate
their workforce and exceed customer
expectations. He speaks at conferences and
conducts training programs and is alse
author of eight books.

Reprinted fromVNLA Newsletter,
January/February 2008.

HOW TO HIRE EXCEPTIONAL PEOPLE -
EACH AND EVERY TIME
Greg Smith

The interview process should determine if there
Is a match between the individual and the job.
Furthernore, a good process allows you to
understand t he
motivations, and qualifications. Time and time
again we have seen people hired for sales jobs

applicant

that donodot | ike calling
peopl e who canyéstandlsayok i n
AHel | o. 0O Then there are

promoted into management positions lacking the
competencies to lead and manage others. Here
are several reasons why interviewing techniques
fail:

Lack of preparation - The first impression
lasts a log time. Prior to the interview make
sure you understand the key elements of the job.
Develop a simple outline that covers general job
duties. Possibly work with the incumbent to get
a better idea of what the job is about. Screen the
resumes and applitan to gain information for
the interview. Standardize and prepare the
guestions you will ask each applicant.

AHow to Hire

determine the best applicant, but you also have
to convince the applicant that this is the best
pace for them to work.
many more choices and job opportunities to
choose from.

Lack of clearly defined job competencie$

Each job can have anywhere frori4 job
competencies. Identify the behaviors,
knowledge, motivations, and qitas

incumbents need to have to be successful in the
job. If the job requires special education or a
license, be sure to include it on your list also.
There are several assessments and profiles
available to help insure you have a good match
between th@pplicant and the job.

Exceptional
Every Tladknef pubposeil Netaoslyeare gaa trying to


http://www.chartcourse.com/greatservice.html

Role Plays
Lack of structure T The best interview follows
a structure process. TSampée rothpdagssane éffectivenewagato leaimat t h
entire process is inflexible without spontaneity. and practice new skills. They can also be used
Then each applicant is asked the same questions during the interview process to determine the

and is scored with a consistent rgtprocess. A skills and personal chama of people during
structured approach helps avoid bias and gives  stress. For example, if you are interviewing a
all applicants a fair chance. The best ways to customer service representative you can use a
accomplish this is by using behavioral based role-play to see how this person can manage an
guestions, rokplays, and situational questions. irate customer. When using rgiays consider
Here are some examples: the following guidelines.
Behavior Based Questions 1. Itis a good ide#o write the situation
down on paper. e the person time
Behavioral based questions are used to evaluate orashorto NBI' 1 G2 a3Si Ay
the applicantds past behavpriotobegitnngtieerrolgtap.c € and
initiative such as: 2. Give the candidate clear guidelines and
backgroundnformation so they
e Give me an example when you. thoroughlyunderstand the situation.
e Describe an incident where you went over 3. Allow them toask questions before you
and beyond the call of duty. begin.
e Tell me about the time you reached out for 4. Debrief the applicant at the conclusion

additional responsibility.

_ of the role-play. Ask them to tell you
e Tell me about the largest project you

how theythought they did and how

worked on. o
e Tell me about the last time you broke the they could have donellt dlfferg_ntly.
rules. Conclude the rolglay ina positive way.

Resumes and interviews aretias reliable as

they used to be. Yes, a structured approach will
improve your chances, but it is important to go
one step further. P loyment profiles are a
v'al?d,ilega‘}]f reI%brfeﬁTr]] ir}rq\p%r arﬁt Sa(r(it Jf the
hiring process for a growing number of
enployers.

Situational Based Questions

Situational based questions evaluate the
applicantds judgment a
The interviewefirst gives the applicant a
hypothetical situation such as:

(o)

AYou are a manager and ,one. 0 empl oyees
has just told you that he thinks another worker Approxmaﬁeﬁy 65)6/0 muafl employgrs useysome

i s stealing merchandi s eforrp ?f %Sfﬁssp%n%durglq t_r(l)erhlgn_g grocess.

But using these tools, organizations have
reduced turnover and improved the quality of
the workforce. Assessments provide an accurate
analysis of employéges behavi ors, sk
attitudes otherwise left to subjective judgment.

¢ What should you do?

e What additional information should you
obtain?

e How many options do you have?

When or if should you call the police? .
* y P There are a variety of assessments to choose

from. Some assessments can measure the




honesty and integrity of the applicant. Other
assessments can determine the sales ability of
the individual.

Another way to hire great people is to
understand youturrenttop performers. Certain
assessments allow you to graphically profile the
behaviors, attitudes, and attributes of your
people giving you the ability to compare the
characteristis of top and low performing
employees. This benchmark process puts you in
a powerful position to predict success.

More information about assessments and free
samples can be found at
http://www.BehaviorProfile&eom

Greg Smith is a nationally recognized speaker,
author, and business performance consultant.
He has written numerous books including his
latest, Here Today, Here Tomorrow:
Transforming Your Workforce from High
Turnover to High Retention.. He is tReesident
of a managemerdonsulting firm, Chart Your
Course International, located in Atlanta, GA
770-860-964

Reprinted fromVNLA Newsletter,
January/February 2008.

THE SKILLS OF TOP MANAGERS i
BEING A LEADER
Bill Cook, Human Resource Associates

Beinga leader is not the same as being a
manager and vice versa. It has been said that
managers are orchestra conductors and leaders
are artists. But what does that mean?

Managers manage things. They create order out
of complexity, they keep the trains ning on

time and to where their supposed to go. Leaders
determine what to manage; they deal with
ambiguity, change, and opportunity.

Leaders decide where the company or the group
IS going, what its vision and goals are, how to
communicate that vision ard inspire everyone

to make that journey.

Not all good managers make good leaders. But
equally not all leaders are very good managers.
These are two different professions.

What Are the Characteristics of Effective
Leaders?

Caring - They empathize wiit others needs,
concerns, and goals of others. Comfortable with
ambiguity- They can operate in environments of
uncertainty, where guideposts are few.

Persistent- They maintain a positive, focused
attitude in pursuing a goal, despite obstacles and
failures.

Excellent in communicationsi They know
how to listen closely, make presentations, and
speak in public.

Effective negotiatorsi They are always
negotiating, both with outsiders and their own
people.

Politically astutei They have a solid sense o



http://www.behaviorprofile.com/

their organizationos
carefully to the concerns of its most powerful
groups and know where to turn for the support
and resources they need.

Humorous i When the situation calls for it they
know how to relieve tension with tié humor.

Level-headedi In the mist of turmoil and
confusion they maintain their inner calmness.

Engagingi They are effective in getting others
to commit to organizational goals.

Challengingi They convince others that they
should set high standar@nd to accept goals
that make them stretch.

Selfawarei They know how their own
behavior affects others.

Future focusedi They organize shoterm
tasks according to loAggrm priorities.

Not everyone has these traits. Some can be
developed, but wst of them will be necessary
to become an effective leader. But beyond the
useful exercise of observing the characteristics
of effective leaders, we need to know what
effective leaders do.

What they do includes making decisions even
though all the factare not available, making

p oimt@anteds dugcafut individuals and niust bey |

identified and managed into balance. Two key
energies in conflict are:

1. The Urge to Compete Competitive people
are necessary for most growing organizations.
Most of these people are competitive by nature.
And that comptiveness is not always directed at
the companyos
those within the company. Individual

employees, team members and entire
departments inevitably compare themselves to
each other. But some try to shine at the expense
of others. Their competitive instincts urge them
to seek the recognition and rewards that come
with winning. This competitive urge must be
channeled into activities that benefit the entire
organization. Internal competitiveness can be
useful, exciting anéven fun. The goal of the
effective leader is not to curtail that competitive
urge but to keep it in balance and focused on the
companyos interests.

2. Decisiveness vs. Group DecisionsVe

want and expect our leaders to be decisive. But
I s n 0t enithat leaderg share decision
making? Decision making is also an energy
with built-in conflicts. Leaving all decisions to

a democratic polling can be as wrong as making
all your decisions on your own with no other
input or influence.

competitor

difficult trade-offs, creating plans that others Too muchdemocraayan | ead to fiev
eagerly follow, taking actions consistent with second choice. 0 That ki
their values, inspiring ordinary people to do be okay with politicians

you have for yourself or your company. On the
other hand, too much autocracy can result in
narrowminded results, missing out on thest

ideas and a useless team whose members are all
anxious to jump ship.

extraordinary things, and balancing the tensions
inherent in business life. Closange

observation of their behavior can help us to
model our own behavior as leaders.

Two Conflicting Energies That Leaders Face

on the Job Astute leaders recognize the benefit of taking

counsel, having their own assumptions
challenged and hearing alternatives. They know
how to make the most out of group decision

There are, in almost all organizations, energies
that are in conflict. These energies are inherent




making. The effective leader demands that the
team address the critical unresolved issues. For

exampl e, rather than
are the budget <cuts
| eader says, AOur task

determine the best way to dbe budget given
that the R&D line is untouchable. Tell me your
thoughts, the facts that support them and their
most likely consequences.

However, when emergencies demand immediate
action a singular decision by the leader may be
necessary. Team memberd understand as

long as their input on other issues is welcomed
and considered. A leader who is dismissive of
their input quickly loses support.

Creating a Vision That Others Will Follow

Visions and goals are not the same thing.
Vision is about whee you are going. Goals are
about how you will get there. A vision is a
picture of a hopedior end result; what it will
look like, how it will function, and what it will
produce. A powerful vision is one that
resonates with the
followers. When President John F. Kennedy
stated in 1961 Al belie
commit itself to achieving the goal, before this
decade is out, of landing a man on the moon and

returning him safely to
classic vision statemenfnd in July 1969
that s what we di d.
An effective vision tou

aspirations. Its language can be translated into a
realistic strategy. Its fulfillment is usually
challenging but achievable; it serves the
interests of tkewldecspanmp a n
it clearly defines the benefits to them.

The vision must be easy to explain and
understangfocused and straightforward. Even
if implementing it is a complicated process,
explaining it should not be.

saying
t h aWhatis @ bathge agent, nel how aaltleey dieal t h e

Being an Agent of Change

to the team AHer e

witihchasyges?or ni ng i1 s t o
Creating a vision will show a picture of
something different than what now exists. To
achieve that vision will require some changes.
The leader who intends to produce that vision is

by definition a changagent.

Change agents must detect signs in the outer
world that changes are happening in their
environment. They must be aware of the threats
and the opportunities and prod others to respond
in ways that will lead to success and survival.
They are mindfliof those things that do or can
affect the world that they and their companies
live in.

Author Everett Rogers writing on change agents
descri bed them as dafigur
old world and one in the
create a bridge across whiothers can travel.

d e e pChangeagents fil gitcal mles: one 6 s

vV @ Aftitulats the mezd for ¢hanges hou | d
Are accepted by others as trustworthy and
competent. (People must accept the

amegsdngercbefdneghey@aceptahe e d
message)

See and diagnose problems from the
perspectiveof their audience

h eMptivaiegeppleltoccitarge i nner
Work through others in translating
intentions into action
Get people to become use to innovation as

sanie y st
Teach people to recognize complacency
and question it when they do

e a

c

y

e O e

If you posses these characteristigs) are a
change agent and a
now to develop them. Start looking at your

| eade




company, or your part of the company, with an
Aoutisnaeper specti ve.
your situation and look at it with the objective
eye of a ganger. Is what you observe going on
in your organization in sync with the world
around it, or is it out of touch with the larger
realities? If it is out of touch, develop some
though leadership on the problem. Discuss the
problems you see with othefmth inside and
outside of your group. They find opportunities
to alert your peers and your boss to the problem
and its consequences if they do not change. Be
change agent talents of the team on the vision
and the changes it takes to reach it.

But if your organization is uncomfortable with
the status quo, feels a need to change, and has
respected and effective leaders who know how
to work in a collaborative environment, they
your organization is prepared for change.

Fight Complacency

Complacency isqur enemy. If everyone is just
too comfortable to chase visions then they will

never see the changes that need to be made, and

you could forever be locked in the status quo.
Complacency is the most common enemy of

change. Your job as leader is to shdiem out

of their complacency.

If you detect a threat from a new technology or a
competitor, itos your
to light with discussion and to challenge the
complacency that kills so many other
organizations.

Bill Cook Human Resaoe Associates
Hotline: (703)8978511 Email:
Wcook62@comcast.net

Planet Magazine

Reprinted fromVNLA Newsletter,
January/February 2008.
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THE ADJUVANT PUZZLE 1 ADJUVANTS

Try AND SYSTEVIGIPESTICIDES d e

Gordon Johnson, AgAgent
University of Delaware

An adjuvant is a chemical that is added to a
pesticide, either in the pesticide formulation, or
as an additive in the spray tank, that enhances
the action of the pesticide by modifying its
characteristics in relation to thargjet. The

world of adjuvants is very confusing with much
information being proprietary. Oftenitis
recommended by manufacturers or by
researchers that specific adjuvants be used with
systemic pesticides including herbicides,
insecticides, and fungicideto improve their
activity or efficacy. Terms such as surfactant,
penetrant, and activator are used to describe
what the adjuvant does, and to some degree, the
general nature of the additive.

There are two basic actions that must be
successful for a syemic pesticide to be

effective. First, the chemical must enter into the
plant. Second, it must be distributed in the plant
to the site of action. Adjuvants are used to
enhance entry into the plant.

The chemical nature of the pesticide drives what
adjuvant is needed to enhance the uptake of that
pesticide. Chemical properties such whether the
chemical is hydrophobitipophilic or

j hgdoophdispolar aré detarchieate fattarsib r i n g

adjuvant choice.

There are several important uptake pathways for
pesticideentry through the leaf of the plant. The
first is the cuticle. The cuticle is a complex
matrix of polyesters and waxes. The waxes are
crystalline in nature and may form filaments,
plates, ribbons, rods, or other structures. There
are also carbohydrat#érs extending from the
underlying leaf cell into the cuticle. The

chemical and physical nature of the cuticle on a
given plant will affect the entry of specific



mailto:Wcook62@comcast.net

pesticides. Leaves with thinner cuticles will
allow pesticides to enter more readily. Tisat
one of the reasons why pesticide activity is
greater in younger plants. For hydrophobic
(lipophilic) pesticides, the wax layer is the most
likely entry pathway through the cuticle. For
hydrophilic (polar) pesticides, the polyester and
carbohydrate fibeportion of the cuticle are a
likely pathway. Stomata are another entry
pathway for some pesticides but entry is
restricted by surface tension.

Leaf cellular structure also affects uptake. Basal

trichome cells, cells overlying veins, and the
area betwen cell walls in leaves (think of them
as joints) are major areas of entry for pesticides.

Adjuvants are added to help the chemical
pesticide cover over the leaf surface, move
through the cuticle, and in some cases, move
into the stomata. Surfactants areajor

category of adjuvants. They reduce the surface
energy of chemicals applied and water, allowing
the chemical to spread over the leaf surface
more readily. They have both hydrophilic and
hydrophobic components thus working with a
wide range of peiides (whether hydrophilic or
hydrophobic). Depending on their formulation,
they may work to emulsify, disperse,
spread/wet, or solubilize the added pesticide as
they interact with the leaf surface.

Surfactants act in a number of ways depending
on formulation. They may increase the area of
contact of spray droplets with the leaf, increase

spray retention, act as a humectant to keep spray

droplets moist for a longer time, modify the
cuticle by allowing dual solubility in hydrophilic
and hydrophobic aqoponents as the pesticide
moves through the cuticle, produce hydrophilic
channels for those pesticides with that
characteristic, increase the permeability of the
cuticle and cell membrane of the underlying leaf
cells, complex with pesticides and lower thei
surface tension, lower tensions allowing

11

movement between cell walls of the leaf, and
enhance entry into stomata.

Organosilicone adjuvants have been shown to
enhance the movement of chemicals into the
stomates as a major mode of entry for pesticides
Oil based adjuvants are diverse with two broad
catagories: petroleum based and vegetable
based. Oils work to reduce vapor loss of a
pesticide and for some pesticides, improve entry
into the leaf by a number of mechanisms.

TIP FOR TICK REMOVAL

| had a pdiatrician tell me what she believes is
the best way to remove a tick. This is great,
because it works in thoggaces where it's
sometimes difficult to get to with tweezers:
between toes, in the middle of a head full of
dark hair, etcApply a glob of lquid soap to a
cotton ball. Cover the ticwith the soapsoaked
cotton ball and let it stay on tlmsect for a few
seconds (1:20), after which the tick will come
out on it's own and be stuck to the cotton ball
when you lift it away. Thisechnique has
worked every time I've used it (and that was
frequently),and it's much less traumatic for the
patient and easier for médnless someone is
allergic to soap, | can't see that this woloéd
damaging in any way. It is that time of the year
again.




CAUTIONS WI TH ALTERNATIVE
LIMING MATERIALS
Gordon Johnson, Ag AgentUD

Each year we receive questions on different
liming materials. This has included waste lime,
byproducts from industrial processes and
manufacturing, limestabilized biosolids, wet
limes, and wag materials from construction.
Indeed, many of these materials may be
effective in moderating soil pH, but it is critical
to understand what is in these products or
wastes, the chemistry of how they will react in
the soil, and how they compare with stardi
agricultural/horticultural liming materials.

Materials based on limestone such as waste
limes and wet limemustbe directly compared
to standard pulverized agricultural/horticultural
lime. To make valid comparisons obtain
laboratory analyses of ttmeaterials, commonly
done in state regulatory laboratories. A typical
analysis will report the following: moisture
percentage, calcium and magnesium
percentages; total neutralizing value (also
known as calcium carbonate equivalent),
fineness reported agEentages passing
different sieves (20, 60, 100 mesh), and
effective neutralizing valugpbased on a
combination of fineness and total neutralizing
valug. The finer the lime, the greater the
effective neutralizing value. Wet limes have
more moisture andpread in a different manner.
Compare how much of the alternative material
will need to be spread to equal the neutralizing
ability of dry pulverized lime (or pelletized
pulverized lime) and adjust so true costs can
also be compared. In addition, comsievhether
or not the material is based on high magnesium
(dolomitic) or high calcium (calcitic) limestone.

Lime stabilized biosolids and other lime
stabilized wastes alsoustbe compared to
standard pulverized lime. Ask what type of lime
and how much as used in the stabilization and

get the analysis of the final product (stabilized
biosolid). Most commonlyquicklime (calcium
oxide) or hydrated lime is used in the
stabilization (other alkaline materials have also
been used and are replacing lime imso
treatment plants). Quicklime and hydrated lime
have higher neutralizing values that pulverized
lime. However, some of the lime is reacted in
the stabilization process. The actual liming
value will then need to be adjusted. A calcium
carbonate equivent should be provided by the
source treatment plant. In addition, when
applying biosolids, a nutrient management plan
will need to be in effect to account for the other
nutrients provided by the biosolids.

There are many industrial and manufacturing
by-products that can be used as liming materials.
These commonly have a base element (calcium,
magnesium, sodium) in oxide, hydroxide, or
carbonate formMake comparisonbased on

the basic element provided and the neutralizing
ability of the material. Omrecent analysis we
received was waste from an antacid
manufacturer. It was high in moisture (40%),
had 3 and 6 % calcium and magnesium
respectively, had significant amounts of
aluminum and iron, had a calcium carbonate
equivalent of 42% and had an etige

neutralizing value of 29%. While this material
could be used as lime in nursery, turf, or
landscape areas, you would need to use over 2.5
times more than standard lime. In addition, it is
much higher in
lime and only shoultbe used on situations
where magnesium fertilization is needed.

Other products or wastes are sometimes touted
as liming materials but really are nér ex.
Gypsum and crushed wallboard. These are
calcium sulfate. While the calcium may fill
exchangesites on soil colloids, the sulfate ion
will not effectively neutralize the hydrogen that
is released. Therefore, gypsum generally does
not change soil pH to any degree.

magnesi um



SUSTAINABILITY AND THE GREEN

INDUSTRY

Elise Hansen Tripp, Senior Environmental
Scientist, Fishbeck, Thompson, Carr &

Huber, Grand Rapids, Ml

Robert E. Schutzki, Dept. of Horticulture,

Michigan State University

l'i kely you wil/|

None of the described entitles arefant, the
color green. Green describes a societal
movement that prescribes alternatives to
conventional 28 century approaches to our way

of living.

It prescribes alternatives to the way we eat, live
work, and play. Synonymous and often used

interchageabl y wi th

are rooted in economicgigntific and

sociological disciplines and strive for resource
efficiency and economically sound and

environmentally friendly approaches.

Assessing sustainability is a comprehensive

exercise. Itinvolves:

e Examining our use of resources.

e Identifying intesecting cycles of energy

flow and materials.

Nurturing relationshipbetween animals
plants, and microorganisms.

Evaluating the economic impact of
sustainability practices upon goods and
services by completing a cost/benefit
analysis.

Assessing the perpeal give and take
between the living and the inanimate in
both our natural and built environments.

In order for the Green Industry to determine
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where we stand in
Asustainabl eo, we

definition of sustainkaility; the factors used to

ter ms
mu st f

evaluate sustainability; and how these factors
can be successfully applied to Green Industry
operations. The primary focus of our industry is

already to contribute to human lifestyle and
environmental quality. To complete tfoairney
Open any newspaper or news magazine, and it is towards sustainability, it is just a matter of

e n c o u n tuaderstantiry thes mwature of Bugtairelslity,0 .
assessing our present practices, making the

necessary modifications to our operations, and

documenting their impact.

A useful starting point is to reviewé popular
definitions of sustainability utilized by industry,

government, and nonprofit agencies. These

provide an ideological framework for

springboard for developing a model of

sustainability for the Gredndustry. This
model will address every operation within our

industry, including nursery production,

i g r e e n 0 detesniniagwssstainabilitya Bhieyl alsa offer a
Like green, sustainability refers to alternative
living approaches that maintain the quality of
human life and the health and integrity of our
natural environment. Sustainability principles

landscape design/build, landscape management,

garden center/retail management, irrigation

design/installation, arboriculture and any other

related segmes.

In 1987, the United Nations World Commission
on Environment and Development (UNWCED)
formulated what is perhaps the most widely
accepted definition of sustainability. UNWCED

defined sust ai

needs of future

nabi
the present generation witliosacrificing the

ty a

gener at.i
political, economic, ecological, or social. An
inherent weakness within this definition is the
subjective nature of needs and wants. Who
determines what is a need or a want? Many
Americans view their dishwasher and air

conditioner as needs, while other social groups

might view them as extravagant wants.

Another common approach to sustainability is

known as t he

ntriple

bot



as TBL, and APeoplen PI
Elkington first coined TBL in his book
Cannibals with Forks: the Triple Bottom Line of
21% Century Busines&l994). The triple bottom
line is an accounting standard that measures
organizational and societal success not only in
terms of financial gailr stability, but also in
terms of environmental and social performance.
TBL requires fair and beneficial practices
toward labor, the community, and the region in
which a company conducts its business. TBL
also requires a company to utilize sustainable
environmental practices, to do no harm and
curtail negative environmental impact. Areas of
concern are energy consumption, waste
generation, and use of resources. TBL argues
that environmentally sustainable practices are
ultimately more profitable for Business.

The Nature Conservancy in conjunction with
Chicago Wilderness proposes that sustainable
land development consists of three components:

¢ Environmental integrity: protection and
improvement of the air, water and land:

e Economic prosperity: cosffective
development that reduces flooding and
water quality degradation;

e Community livability: access to recreational
opportunities, natural areas, open space
and trails. It also provides easy access to
employment, education and shopping.

BuildingGreen Inc. (2001) proposed that
sustainability covers a wide range of actions
needed to reduce the impact of the built
environment on the natural environment. Its
goal is to allow future generations to have a high
quality of life (in accordance with the

UNWCED definition of sustainability). This is
accomplished by: using all resources (energy,
water, material, and land) efficiently; protecting
the natural environment; and creating a healthy
built environment.
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anet and Profitso).
The emerging ideology of industrial ecology
provides helpful insights as we define
sustainable operations in the Green Industry.
Industrial ecology has three primary goals. The
first goal is to promote sustainable development
at the global, regional, and local levels through a
threepronged approach:

¢ Management of resources. Industrial
ecology strives for the maximum use of
renewable resources and minimum use of
non-renewable resources;

e Maintenance of ecosystem structure and
function. Industrial ecology asserts that
this maintenance is necessarygaostain
ecological and human health;

¢ Achievement of intessocietal and
intergenerational environmental equity.

A second goal of industrial ecology is to identify
and trace flows of energy and materials. It
examines industryos i
enggy, tracks their flow and transformation
through the manufacturing process and
identifies waste outputs.

npu

l ndustrial ecologyds t hi
linear flow of materials and energy typically

present in industrial systems to a cyclical flow.

In linear flow raw materials are used and

products, byproducts and waste are produced.

In a cyclical system, waste is reused as energy or
raw materials for another product or process.

This approach mimics the cycles present in the
natural world, such as ment and hydraulic

cycling.

The principles of industrial ecology relate to
manufacturing, i.e. it consumes raw materials
and energy, creates a product, and generates
waste. However, several of the strategies that
industrial ecology utilizes can be adiag to
green industry operations. A first strategy to




consider is that operations can be modeled after
a natural ecosystem, which is characterized by a
high degree of integration and
interconnectedness. The various components of
the operation form a wetlf ecological and

physical relationships. This web will create
closed cycles of energy and materials (such as
eater and nutrient) transformations, thus
minimizing overall consumption of materials,
energy, land, and water.

A second strategy that the Grdadustry may
adapt from industrial ecology is the concept of
pollution prevention. The U.S. Environmental
Protection Agency defines pollution prevention
as fithe use of
that reduce or eliminate the creation of
pollutantsfa t he sourceo. A
pollutant is any material that is present in a large
enough concentration to cause harm to human
health, other living organisms, or other aspects
of the environment. They consist of both

natural and manmade substancBsllutants

may be natural elements such as water and soils
or energyrelated (heat, light, or noise).

Pollutants may be chemicals such as fertilizers
and pesticides, when applied inappropriately.
Soil is a dominant pollutant generated during
landscapeonstruction due to the high degree of
surface disturbance that occurs during this
phase. Storm water removes it from the

disturbed landscape, conveys it through drainage

courses as suspended solids, and deposits it at
downstream locations. An additidna
consequence of landscape development is often
increased storm water discharge. Impervious
surfaces and compacted soil prevent infiltration
of onsite rainwater. Storm water drains-site,
carrying various pollutants such as road salt and
motor oil.

A final strategy that the Green Industry may
adapt from industrial ecology is waste
minimization. Waste is defined as apduct
of an operation that requires handling and
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disposal. Waste generated during construction
includes excess soil (from cut afiidl

operations) and brush from clearing operations.
Site maintenance generates grass clippings and
pruned plant material. Waste plant material is
commonly recycled through composting, but
requires handling and is often transported off
site, thus requing an expenditure of energy.

So, considering the background on
sustainability, | etods
guide our application of sustainability principles
within the Green Industry; criteria that have
relevance t@ur operations; criteria thatn be
guantified, qualified and analyzed; and criteria

contributions to environmental, economic, and
$ociad quality. dWee fcan ntilize priaciplesoahd
strategies derived from the triple bottom line
and industrial emlogy. We can acknowledge
priorities established by the U.S. Environmental
Protection Agency, U.S. Green Building
Council, the Nature Conservancy,
BuildingGreen, Inc. and virtually any other
group that may have direct or indirect
connection with our proaus and services.
While evaluating these priorities, it is important
to remember that the perspectives of these
organizations arise from political, economic,
ecological, and social agendas.

Each agency and organization sets its own
priorities and as a salt, views sustainability
through its own lens. The outcomes may be
similar in terms of efficient use of resources,
protection of the natural environment, and
maintaining a healthy built environment and
economic stability, but the path to this outcome
may vary between interest groups. The heart of
sustainability for the Green Industry is to
efficiently manage our resource, protect the
natural environment, create and maintain a
healthy built environment, and ensure economic
stability and prosperity.

d
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There are already numerous programs focused SUSTAINABLE PLANT SELECTION
on various segments of our industry. For
exampl e, EcoHortE i s an RebervH. $chutzkn®ept. @ Horticulture,

management system for Australian nursery Michigan State University,

production developed in partnership between Elise Hansen Tripp, Senior Environmental
Nursery and Garden Industry Australia and Scientist, Fishbeck, Thompson, Carr &
Horticulture Australia Limited. It is used to Huber, Grand Rapids, Ml

both assess responsible and sustainable nursery

production methods and to promote the The heart of sustainability in the Green Industry
industryds environment aidto afioiehtly manage ouaresourcess pootect c e
stewardship. In the Winter 2007 issue of the natural environment, create and maintain a
Perennial Press title@rowing GreenWalters healthybuild environment, and ensure economic
Garden Inc. gave an excellent overview of stability and prosperity.

sustainable practices in their operations. It cites

environmentally friendly solutions in the Without a doubt, plants are the foundation of
greenhouses, fields and the office. Sustainable  our outdoor environment. The diversity of plant
water management is addressed by the species and the multitude of cultivars, hybrids
American Nursery and Landscafssociation and varieties make for creative and appealing
in their fABe Water Wi s elandspapecgmpasitions. There are a number of
(www.anla.org/waterwige Another water reasons for choosing plants for the landscape.
management program was developed by the We may be attracted to their ornamental appeal
U.S. Environmental Protection Agency in or call upon them to serve a specific function or
cooperation with the Irrigation Associatiohgt purpose in the landscape, such as providing a
U.S. EPA WaterSense certification program screen, blockinginwanted views or stabilizing a
(www.epa.gov/watersenseThe Sustainable soil bank. Others may be selected because of
Sites Initiative coordinated by the American their ability to adapt to poor soils or simply for

Society of Landscape Architects, the Lady Bird the ease of subsequent care.
Johnson Wildflower Center andethJ.S.

Botanic Garden is developing a certification Generally, when professionals are asked about
program for finatur al 0 aphaots, iedpanding ts not assimpleas blurting out
development patterned after LEED programs. a few names. Plant selection is an organized
Being AGreenod i s a par tprooeksthatiexamines sevesltfactyrs: furictoolk, e
look at these examples of sustainability in aesthetics, site adaptability and management.
practice and then take a loakwhat you are The priority placed on each category varies with
doi ng. Can you pr omot ethebindividnad Tlie&eedoentochoesa fdomiat s
contribution to our quality of life? wide variety of plats depends on the flexibility

or restrictions imposed by the individual, the
Reprinted fronThe Michigan Landscap&ay site or, in some cases, availability. Viewing
2008. plant selection as a process may at first seem

cumbersome, but in time the process can make it
easier to make decisions and unvedre
choices than first thought.

Function or purpose defines the reason for the
plant use. Looking good certainly justifies a
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http://www.anla.org/waterwise
http://www.epa.gov/watersense

selection, but the value of a plant may go far
beyond aesthetic appeal. Function guides the
selection of a plant type, suchtase, shrub or
perennial and how it will serve the property
owners. Plants are packaged in many ways
their aesthetic qualities are as diverse as the
species we have to choose from. Plant aesthetic
qualities include the overall habit or shape of the
plant and its foliage, flowers, fruit, and bark.

The combinations of plant form, foliage,

flowers, fruit and bark can result in creative,
artistic displays.

Once we have identified the potential aesthetic
gualities, the next question is to determine
whetheror not the plant will truly perform in the
soil and environmental conditions on the site. A
hel pful adage 1is
test or challenge Mother Nature and pick a plant
that does not match your site conditions, there is
a good chancthat it will fail. Factors related to
site adaptability such as t he
hardiness and tolerance for site conditions such
as soil type, exposure and light levelwill

define whether your aesthetic selections will
perform to your expectatiorad thus be
sustainable.

The final consideration in plant selection is
management. Landscape management or
maintenance guides the development of plants
and is important for the long term success of a
landscape. After initial establishment, accent
plantsstart to show off their qualities, plant
masses begin to integrate, and border plantings
achieve their intended shape. It is the feasibility
and quality of maintenance that ensures the
long-term aesthetic appeal of any plant and
certainly highlights itzontribution to the

overall appeal of the landscape. Horticultural
practices such as pruning, fertilization, irrigation
and pest management need to be considered in
making our final plant choices.

Function, aesthetics, site adaptability and
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management fon the foundation of Right
Plant/Right Place and have been used for years
to identify appropriate plants for a given
landscape. Sustainability can be easily
interwoven into the four criteria of plant
selection. In fact, several sustainable qualities
havealways been a consideration in plant

selection, use, and mana
close look at these criteria from a sustainable
perspective.

AFunctiono refers to the

serve in the landscape. The shade of a tree

canopy, the filteredcreen from a hedge or the

erosion control a ground cover address the

specific objectives of the planting. Plants serve

three major functions in our landscapes:

y O
Individually or in concert, plants are the

foundation of the landscape and reinforce the
intended use of our outdoor space, whether that

p | a mdge & active or lpassive. We can liken the

development of our landscape to the

development of rooms in our homiesach
room is shaped for its intended use and
accessorized or embellished accordingly.

Plants serve an architectural function by
defining the floors, walls and ceilings of our
outdoor rooms. Floors direct our movement
into and around the rooms. They are defined by
colors and textures of turf, groundveos,
creeping perennials and other interesting
materials. Several ground cover plants have
been promoted for their ability to withstand foot
traffic. These in combination with more
traditional turf have certainly changed our
definition of living carpets Walls establish
boundaries and set the mood in our outdoor
space. They can allow or limit visual and
physical access. The dimensions of a wall are
defined by height, depth and density. In
combination, these dimensions can provide an
open, filtered oenclosed feeling. Screens of
evergreen trees, clusters of mgtemmed trees,




masses of intermediate shrubs and low masses
of herbaceous perennials all contribute to the
characteristics of a wall and its influence on the
mood or feeling the room project Ceilings are
usually formed by our canopy trees. Ceilings
are characterized by their height and density.
The branching height of a tree can contribute to
the openness or intimacy of a room. Density
influences light, whether it is blocked, filtered,
dappled or bright. The location of the canopy
can also contribute to changes in a room
throughout the day or season. Deciduous trees
offer a wide array of seasonal characteristics that
contribute to the artistic appeal of our ceilings.
Plants serve a ygimportant role in shaping the
rooms in our landscape. Their form provides
the structural framework, and their foliage,
flowers and branches provide the wallpaper and
decorative appeal.

Plants serve an engineering function by
influencing how we walk ttough the landscape,
blocking objectionable views on or off of the
property, establishing buffers between divergent
activities and minimizing drainage or erosion
issues. Bordering a sidewalk with small shrubs
may help direct people along the walk. Screens
between patios and utility areas separate leisure
from work space. Ground cover shrubs can hold
soil on a slope or prevent excessive erosion
during seasonal rains. The engineering role of
plants tends to be more utilitarian in addressing
site issues arregularities, but nonetheless
contributes significantly to the overall success of
the plantings.

When we speak of an environmental role for
plants, our attention focuses on their influence
on microclimates within the landscape.

AMi crocl i menga@ture, wihdeands
light in a relatively small area. Plants can
modify microclimates in our landscapes and
thus contribute to human comfort. The positive
contribution of plants to energy conservation has
been well documented. Plants can reduce heat
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loss in the winter and minimize heat gain in the
summer. Windbreaks are designed to intercept
and deflect prevailing winds and reduce wind
speed in the protected area. Plants along a
foundation can form an insulating layer between
the building and the dside wind. Plants

provide benefits in the summer by intercepting
direct and reflected rays of the sun or channeling
summer breezes. Canopy trees intercept the
directrays andorovide a shade pattenvhile
shrubs can intercept reflected rays from
pavemat and the sides of buildings.

Sustainability adds natural function and the
accompanying ecological services to our list of
functions that plants serve in the landscape.
Plant functions are the product of interactions
between plants and elements of the
environment: the i
with the soil within its root zone, the air
circulating around its stem and leaves, the water
that falls on its leaves and stems and is absorbed
by its roots, the insects and animals that eat it
and dispersés seeds, and, finally, the other
plants that exist in association with it. Every
plant provides multiple functions; these may be
general in nature (such as removing carbon
dioxide from the atmosphere) or specific (such
as providing food for a particul&ype of larvae).

ndi vi

Plant functions are biological, physical, and
aesthetic in nature (Dunnett & Clayden, 2000;
Thompson & Sorvig, 2000; Lyle, 1999; and
Robinette, 1972). Plants play an important role
in maintaining water quality through
intercepting rairand stabilizing soil. By
absorbing the energy of raindrops, precipitation
reaches the ground more slowly, allowing for
greater infiltration and less overland flow.
antso spreading, cli
place and modify its structure, further iroping
infiltration and preventing erosion.

Plants impact air quality in several ways. Leaf
stomata (small openings) allow the interchange

du
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of gases in and out of the plant. Oxygen is
released and mixes with the ambient
atmosphere, diluting the concentoat of
pollutants. It is believed that most of the oxygen
needed for human respiration comes from
terrestrial green plants (Woodwell, et al., 1978).
Leaves also release water vapor through
transpiration, humidifying and cooling the air.
One estimate caends that a single tree, through
evaporation alone, produces a cooling effect
equivalent to approximately ten roesize air
conditioners working 20 hours per day (Reilly,
1976).

Leaves absorb carbon dioxide, which is
converted into plant matter through
photosynthesis. This reduces the concentration
of carbon dioxide in the atmosphere,
counteracting the greenhouse effect caused by
carbon emissions. Leaves also absorb and
assimilate gaseous pollutants. In a modeling
study using meteorological and polturii
concentration data from across the continental
United States, U.S. Forest Service scientists
determined that urban trees remove
approximately 711,000 metric tons of pollutants
each year (Nowak, et al., 2006). This reduction
in the concentrations of ome, nitrogen dioxide,
sulfur dioxide, carbon monoxide, and particulate
matter less than 10 microns in diameter
significantly improves urban air quality.

Plants provide various functions that directly
benefit people. They provide food and raw
materials, ach as wood and fiber. They offer
aesthetic benefit, and have been attributed to
promoting physical and mental health. The
Sustainable Sites Initiative contends that views
of nature and plants impact physiological
functions, such as stress responseshaading

time (SSI, 2007). Views of nature and plants
have also been linked to higher mental function,
greater worker productivity (Kaplan, 1993), and
better school performance (Wells, 2000). Plants
modi fy peopl eds
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sensory

outdoor envirament. If placed strategically,
they absorb noise. They also create pleasing or
calming sounds directly (rustling) or indirectly
(through the presence of birds, insects, and
frogs). Finally, they benefit wildlife by

providing food and shelter.

In geneal, the above functions impact both the
natural and built environments. Aside from
some wildlife habitat requirements, these
functions are performed by both native and
nonnative plant species. The degree that they

perform a function is determined by thep e c i e s 0

physical attributes, such as biomass, rooting
depth and plant morphology.

Aestheticsor curb appeal tends to be the most
notable quality of a landscape. The success or
failure of a landscape is often judged on the
visual quality of the plants.

Aesthetics starts with the plant type and the size
of the designated planting area. All plants will
take up space, some more so than others. To
ensure the integrity of the planting we must plan
accordingly and identify the amount of space we
want or will allow the plants to cover. The size
of the available space influences the type of
plant that we select. Each plant type sparks an
i mage, some | arge,
I mplies | arge canopy;
suggests dense foliage andoaical shape; an
ornamental/flowering tree could be a small,
delicate threadleaf Japanese maple or a-wide
spreading crabapple. Shrubs offer a diverse
array of sizes from dwarf barberries to massive
viburnums. Ornamental grasses and perennials
offeravar ety of sizes to
covero
type, size and overall habit are important
considerations of sustainability. Unwanted
growth or plants that overextend their bounds
may result in adding maintenanaedavaste
disposal.
experience

of t he

some

cho
I m plikei gewth habit.cRlantp e t



Looking first at plant type allows us to match water; wildlife, both mammals and birds;
the plant with the space and leads us to consider domestic animals, both mammals dmdis; and

shape. Shape adds another dimension to the human activity. Dispersal ability refers to the
ornamental quality of a plant composition. It potential for long distance dispersal.

also aids in characterizing the relationship Understanding the biological character of plant
betwveen or among plants in the composition. species and their subgroups (Variety,

Selecting for shape will give us plants for Subspecies, Cultivars, Forma, Intergeneric
overhead, underneath as well as side by side. Hybrids, Interspecific Hyhds, Line, Strain,

Many of our landscape compositions have Race, and genetic variants) leads to sustainable

several layers of plants, each contributing to the  and environmentally responsible plant selection.

aesthetic appeal of its own layend that above

or below. Site adaptability is the relationship between the
environmental and soil conditions on the

Flowers, foliage, fruit and stems/branches/bark  property and/or the designated planting areh a

add to the aesthetic appeal of our landscape by  the needs of the plant. It ultimately determines

providing color and texture. The impact, whether a plant will perform to expectations. If
duration and seasonality of these characteristics the plant is unable to establish and resume

vary. Choice of colors, the texturalajities of vigorous growth after planting, it is not likely to

the foliage, fall color and winter displays of exhibit the aesthetic qualities that led to its

fruit, branch color and bark contribute to the selection ADonot ifeithg lettthet he s
four-season appeal of the landscape. site conditions guide selection or be prepared to

modify the site (soils, drainage, microclimate) to
Sustainable plant selection adds one more factor accommodate the plant introductions.
for consideration when identifying aesthetic

plant qualities, adhthat is biological character. Hardiness refers to the
Biological character is broadly defined by withstand cold temperatures.SDA hardiness
vegetative habit, reproductive characteristics zones are based on the average minimum cold

and dispersal ability. Vegetative habit refers to temperature. It is critical to base your plant
growth form and rate. Vegetative habit is often selection on its ability to withstand the lowest

a consideration on shrubs, vireesd ground expected temperature.

covers. Reproductive characteristics and

dispersal ability strongly relate to the potential Soil type influences aeration, water retention,

of a plant to become invasive. Reproductive drainage and nutrieitolding capacity. Sandy
ability i dentifies a plsailsarenstedifoe theit draimage aridtoowr epr od
by seed and/or through vegetative means. nutrientholding capacity. Loams are often
Questions arasked to determine if a plant can considered the best soils for plant growth and
regenerate from seed, the extent of seed development because of their adequate aeration,
production, and the viability of the seed bank drainage and nutrient levels. Clays are suspect
and natural dispersal mechanisms. Vegetative  for poor aeration and drainage problems.
reproduction focuses on fragmentation, Knowing your soil type and its benefits and
spreading rhizomes, and natural dispersal liabilities will aid in identifying the right plant
mechansms. Dispersal ability identifies the for your site.

vectors or agents of dispersal and the likelihood
of long distance dispersal. Dispersal agents are  Soil pH is another soil parameter influencing
environmental influences such as wind and plant growth. Soil pH regulates the availability
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of micronutients in the soil. For example, iron

is relatively unavailable in soils with high pH
(above 7.0). Acidoving plants find it difficult

to extract iron in adequate amounts from high
pH soils. The result is a deficiency called iron
chlorosis. Chelatedan applications are
necessary to correct the problem. Knowing your
soil pH will help you avoid pH sensitive plants.

ALi ght exposureo
available in the designated planting area.
Knowing daily light patterns and their changes
with the season again help tailor selections.
Available light can also change with the
maturity of the planting. As plants grow, what
once was considered full sun can now be
classified as partial shade. It may be necessary
to change plants in a compasit as time
influences light levels.

Compass orientation refers to exposure to the
north, east, south and west. Orientation may
subject plants to prevailing winds or seasonal
sun patterns that may have a negative influence
on their development. Prevaitj winds in the
winter come from the northorthwest. The

wind direction shifts in the summer to south
southwest. As a rule, broadleaf evergreens
should not be placed in nortiorthwest

exposure unless they are protected from the
direct influence of thevind. Winter sun

patterns can also be a problem for broadleaf
evergreens and thibarked trees. The sun is in
the southern portion of the sky in winter. Late
afternoon sun warms plants in southwest
exposures. Late afternoon warming followed by
the abrpt temperature change when the sun sets
causes frost crakes (splitting bark on trunks).
Exposure to drying sun and wind can cause
sunscald and desiccation of broadleaf
evergreens. Other environmental considerations
that influence plant performance incéud
sensitivity to air pollution, exposure to and
tolerance of deicing salt, and tolerance to light
reflected off of pavements and buildings.
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As mentioned, site adaptability ultimately
determines whether a plant will perform to
expectations. If a plant is ahle to establish and
resume vigorous growth after planting, it is not
likely to serve the expectation of the property
owner, contribute natural functions and
ecological services, and exhibit aesthetic appeal.

Landscape managemenaddresses the heart of

r e f e r ssustaioabilityh Besignn@ anchconstaudtinglai g h t

landscape is a shdived process based upon
limited human understanding of the

complexities of nature. Site management
addresses the lortgrm life of the site: its
foundational character at this point in &pand

what it is becoming. As Peter Del Tredici
states, ASustainability
happens | ater. o (Hines,

Sustainable plant selection anticipates both the
initial and future landscape, and the natural and
human functions that #se provide. If

completed with sensitivity and forethought,
cognizant of the siteods
plant selection will minimize the management
inputs and waste outputs needed to maintain
acceptable landscape function and form.

Ideally, thesenputs and practices will carry the
lowest possible environmental cost and protect
natural resources. It could be argued that the
least environmental impact would occur if no
site maintenance occurred. However, for most
landscapes, this is not an acedye approach,
because it does not allow for maintaining human
function (including the desired aesthetic
appearance).

Plant management within the landscape
contributes to its overall appeal. The visual
guality of the landscape can fall short if
horticultural practice does not fall in line with
plant needs. We must be realistic in
determining the level of maintenance that we are
willing to administer and adjust our plant
selection accordingly. There is no such thing as




a maintenancéree landscape, bubwv-
maintenance sustainable landscapes are
possible.

Pruning can be minimal if plants are picked to
fit their allotted space. Pruning may be
necessary to minimize encroachment of one
pl ant into anotheros
an integral part of #gndesign, pruning becomes
more intense and more of a priority. Sanitation
IS a necessary part of plant management.
Leaves, fruit and stems are normal plant litter.
Some plants litter more frequently than others;
some produce larger amounts of litterrtha
others. Sanitation can be limited to the fall or
may be a constant chore throughout the growing
season. Supplemental irrigation can be a weekly
requirement in some landscapes. Some plants
require more water than others, and some
require water at regai intervals.

Understanding the water requirements of certain
plants or the situation they are in will ensure
long-term sustainability and aesthetic quality.

Once established, most landscape plants do not
need regular fertilization. Micronutrient
deficiencies may require special treatments, but
in most cases this is not a major consideration in
selection. Pest management, however, is
another case. In plant selection we need to
consider the susceptibility and/or tolerance to
major insects and diseasddajor problems are
those that reduce plant quality and must be
controlled on a regular basis. Plant selection
can focus on resistant species or cultivars to
avoid the need for preventative or curative
control applications. One pest that has to be
consicered in plant selection is deer. We must
either focus on deeesistant plants or provide
the necessary protection from feeding.

Landscape management utilizes energy
expanded by both humans and machines.
Management tasks include cutting plant material
(mowing turf, pruning shrubs and trees),
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removing plant waste (leaves, grass and
trimmings), introducing materials that aid in
plant growth (water, fertilizer, lime, and
pesticides), and physically modifying soil
(through aeration and mulching). Energyhe
form of gasoline or electricity powers the
equipment employed in site management and

s pcancbe evaluatedf andgpoténtally neduiced hye d g e

sustainable plant selection.

Sustainable plant selection follows an organized
process. The criteria used in the process
integrate function, aesthetic preferences,
adaptability of a species to the site, and the
management required to ensure establishment
and subsequent performance. Sustainable plant
selection is at the heart of sustainability in the
Green Industry. It contyutes to efficient
resources management, protects the natural
environment, creates and maintains a healthy
built environment, and ensures economic
stability and prosperity. Think about it,
sustainability gives us a few more factors to
consider and reasdar identifying the plants

that we use.

Reprinted fronThe Michigan Landscapdune
2008.




PEST INDEX: A NEW APPROACH TO
ESTABLISHING THRESHOLDS FOR
PEST MANAGEMENT IN WOODY
LANDSCAPE PLANTS

Paul A. Weston
Department of Entomology, Cornell
University

A new approach is proposed for prioritizing
management of pests of woody plants in
landscapes. Apest indexyhich is calculated by
considering the detectability, damage potential,
and the ease with which pests can be controlled,
is proposed as a measwf the threat posed by a
number of groups of insect and mite pests to
trees and shrubs. The pest index can be used to
assist in making decisions about pests that are
encountered, whether to ignore them, have zero
tolerance for them, or tolerate themtogritical
threshold values. Using this approach should
enable managers of woody plants in landscapes
to effectively limit damage from arthropod pests
while minimizing the unnecessary usage of
pesticides, thereby fostering the adoption of
integrated peshanagement.

Management of arthropod pests of woody plants
in the landscape is challenging because of the
huge diversity of pests and potential host plants
in these settings. As pest management in
landscapes has moved to incorporate elements
of integratel pest management (IPM), the result
of greater concern about pesticides and stricter
environmental regulations, an increasing
number of landscape management firms are
shifting away from the use of cover sprays and a
zerotolerance mentality toward arthraghpests.
This approach, by definition, requires that one is
willing to accept the presence of pests at some
level. A fundamental question to address is:
How many pests are too many? How many
pests can be tolerated before intervention is
required to keeghe pest population from

causing excessive damage? Further, what level
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of damage is excessive? The answers to these
guestions depend on many factors. Because
landscape plants are grown primarily for
aesthetic purposes, it is more difficult to
guantify camage than for, say, a crop plant,
where damage thresholds can be readily
guantified. In addition, tolerance for plant
damage varies greatly with the property owner
and the setting; some people prefer to see pest
free trees and shrubs, and less damage is
tolerated in highvisibility locations than in back
yards. If property owners truly wish to use less
pesticide in managing the arthropod pests of
their trees and shrubs, however, they will clearly
need to become tolerant of some level of pest
damage (chaging attitudes such as this may
require substantial educational effort, which is
not the focus of this paper). For the purposes of
discussion, | am assuming that the property
owner has been convinced of the need to accept
some level of aesthetic damaga; the rest of

this paper, | focus on developing pest
management thresholds that are designed to
prevent damage to the health of woody plants,
not aesthetic damage.

Ball and Marsamicely developed the concept of
treatment thresholds for a landscape IPM
program. They point out that landscape firms
using a Seédnd-Spray approach to pest
management (i.e. a zetolerance approach) use
avisual thresholdo make decisions about
pesticide application; if a pest is seen on a
landscape plant, regardless of thanber of

pests or the damage, a pesticide application is
made. One step above this is taenage
boundaryapproach, which results in pesticide
application whenever damage from a pest is
apparent. Both of these approaches suffer from
the fact that woodplants are able to tolerate
significant amounts of feeding damage,
anywhere from 25 to 50% in the case of
defoliators (3, 5, 10); thus, unneeded pesticide is
applied using these approaches.




A more sophisticated type of treatment
threshold, as Ball and Msain point out, is the
economic thresholdThis level is the level at
which intervention prevents a pest population
from exceeding the economic injury level (the
level of damage at which damage from the pest
equals the cost of controlling the pest). Beseau
this type of threshold requires exact
guantification of the value of the plant, it is

more suitable for use in agronomic settings
(such as nurseries), where plants are grown for
sale. Quantifying the aesthetic damage is much
trickier, but has been elagtly approached by
Raupp et al. As pointed out earlier, though, this
paper will not focus on aesthetic damage but
rather on damage threatening to the health of the
plant.

A more neutral type of threshold is thetion
threshold defined as the pest pdption level at
which action must be taken to prevent
unacceptable damage. The level of damage is
generally agreed upon at the start of a growing
season, and if the level of damage approaches
the threshold, intervention is generally required
(although delning pest population levels would
dictate that pesticide application be deferred).

A number of researchers have attempted to
establish action thresholds for landscape pests,
but unfortunately, the number of pests for which
treatment thresholds existdssappointingly

small considering the large number of plant/pest
combinations.

Other investigators have attempted to broaden
the range of treatment thresholds for woody

plant pests by suggesting values based on
reasoning as opposed to experimentatiod, la

am convinced that such an approach needs to be
expanded because of the overwhelming number
of pest/host/setting combinations and the
logistical and financial limitations facing
researchers who might attempt to determine
such thresholds experimentallZonsider the
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number of plant/pest combinations: there are
over 300 species of woody plants found in
landscapes in North America, and over 300
species of pests. Not all pests occur on all
species of plants, of course, but the number of
plant and pest cobinations is staggering
nonetheless. Other factors influence the
tolerance for pests as well: time of year, soll
conditions, weather, the starting health of the
plant (or previous infestation history), location
(e.g. back year vs. high profile landscae)
the tolerance level of the property
owner/manager. These factors all need to be
considered when deciding what level of pest
damage is acceptable.

To establish treatment thresholds rigorously for
even the most significant pests out of the
multitude that infest trees and shrubs would be a
tremendous amount of work. It would take
many researchers many years to measure the
impact of each pest at a variety of densities on
each of their host plants. Then, the impact of
the moderating variables mentionsoi{ and
weather conditions, time of year, location, etc.)
would need to be assessed with additional years
of effort. The likelihood of this type of research
being conducted is increasingly unlikely because
funding for ornamentals research is far below
what it should be for a sector of the agricultural
economy that is as vibrant and growing as the
Green Industry. Further the number of
researchers available to conduct the needed
work is becoming limiting as well.

Given the impracticality of trying to
expeimentally establish treatment thresholds

for the myriad of arthropod pests of woody
plants | took a more theoretical approach to the
problem. The objective was to derive a measure
of the threat posed by pests to the woody plants
they attack based on sral factors that

determine pest potential, a measure | have
termed thepest index.




To narrow down the plethora of pest/plant
combinations to a more manageable set of pests
for which thresholds can be established, |
lumped pests into groups based on santy in

their feeding habits. Using these criteria, | have
broken pests of woody plants into 17 categories
(Table 1).

The next step was to classify each of these
groups according to three dimensions that go
into determining the overall pest potentél

each group. The first dimensiondstectability.
This is merely the ease of difficulty of detecting
these arthropods when they are present on a
plant. Thus, leafeeding larvae as a rule are
quite easily seen, so they would be classified as
high onthe detectability scale. In contrast,
borers are generally not seen until feeding
damage is rather extensive, so they rate low on
the detectability dimension.

The second dimension@gamage potential.

This is a rough assessment of the damage the
arthropd is capable of inflicting on the host
plant if nothing is done to protect the plant.
Thus, leaf feeding larvae rate from moderate to
high, whereas borers rate high on damage
potential. | have rated bark beetles low in terms
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of damage potential becauthey primarily

infest trees that are dead or dying, although
species of bark beetles that may attack and kill
trees under stress that otherwise would have
survived should be classified differently,
perhaps lumping them with borers.

The final dimensionsease of control.This is a
rough assessment of how easy or difficult the
pest is to control, especially with reduced risk
pesticides (e.@t). Ease of control is
determined by several factors, the main ones
being how exposed the pest is (e.g. intevsal
external feeders) and how readily it is killed by
pesticides. Pests that feed externally and can be
easily managed with pesticides would thus rate
high on the easef-control scale, whereas
internal feeders (e.g. borers) or those that are not
easily mpacted by pesticides would rate low.
Other groups of pests fall somewhere between
these two extremes.

Thepest indexs a combined function of the
three dimensions just described: detectability,
damage potential, and ease of conffble pest
index repesents a relative measure of the threat
posed by a pest to a woody plant. It differs from
damage potential, which is a measure of how




much damage a pest is capable of inflicting on
the plant if left uncontrolled, because it takes
into consideration otldactors that impact our
ability to control the pest. Thus, a pest that is
easily controlled but is difficult to detect will
naturally have a greater likelihood of causing
damage than an insect that is easily detected,
and thus will have a greater valiog its pest

index. In addition, the pest index does not
reflect differences in likelihood of encountering
pests in a given landscape. Just because a pest
has a high pest index (that is, poses a serious
threat to a plant if encountered) does not mean
tha it is likely to cause damage to the woody
plants in that landscape; the threat exists only if
the pest is encountered. Given the
unpredictability of occurrence of many of our
landscape pests, it seems prudent to consider the
potential threat posed bytaropods known to
infest woody plants in a region, and be prepared
to deal with them should they surface in a given
year.

Calculating the pest index for the groups of
pests in Table 1 results in most of the pests
falling into the low and moderate cate@w;

with the only member of the high category being
borers. It is not surprising that borers would
surface as the pests with the greatest pest
potential; borers are one of the more serious
groups of pests because of their damage
potential, their inaccedsility to pesticides, and
their difficult detection. As a result, the
tolerance for this group should be near zero;
they should be vigorously battled in the
landscape, and prevented from becoming
established, whenever possible. Using detection
traps woutl be appropriate for these pests, and
fortunately, there are traps available for a
number of borers (mainly clearwing borers).
Unfortunately, there are many borers for which
traps are not available (e.g. most coleopteran
borers, including roundheaded dtatheaded
borers as well as ambrosia beetles); prophylactic
application of pesticides, normally considered
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counter to the principles of IPM, are justified for
settings where these insects can be expected to
occur based on prior history or their presemce i
nearby locations.

The pest groups with low to moderate pest index
values and low damage potential can probably
be safely ignored using the values listed, that
covers lace bugs/plant bugs, aphids, and bark
beetles. (Again, those species of pests withi
these groups that pose more serious threats to
plant health should be treated separately, and
have a pest index computed that reflects their
greater damage potential. For example, lace
bugs are often unimportant pests in more
northern reaches of the Wed States but can be
serious pests in many southern locations; for
these pests, a pest index should be adjusted to
reflect this difference in damage potential.)
Those pests with moderate to high damage
potential should be treated as they are
encounterect any level in the damaging life
stage(s). This grouping includes primarily leaf
feeding coleopteran and lepidopteran larvae as
well as root feeders with high damage potential
(e.g. black vine weevil in the vicinity of newly
transplanted host plants).hdse pests with low

to moderate damage potential that can increase
rapidly in numbers (e.g. spider mites, thrips, and
bud mites) should also be treated when found if
conditions for population growth are favorable,
especially if monitoring frequency is exgted to
be low because of unavailability of labor.

The remaining insecissawfly larvae,

leafminers, leafhoppers, scales, twig/shoot
feeders, tree crickets, and twig gallergre ones
for which thresholds should be employed when
making treatment decisig. No published
thresholds exist for these pests, however, so
thresholds based on logic will have to suffice for
the movement. | have suggested thresholds for
these pests in Table 2. The values there are
based on the notion that defoliation from 25 to
50% can be tolerated before damage is done to a




woody plant, but | have used the more
conservative end of this range for most of these
pests. For leafminers, | increased this threshold
to 50% because the damage these insects cause
to leaves is only partia For scales, | used the
value proposed by Nielsen of 5 mature females
per meter of branch length, and for twig gallers,

| dropped the infestation rate to 15% of branches
infested because loss of branches is much more
harmful to woody plants than losslefves.

These thresholds are merely suggested starting
values, and should be modified based on
experience with these pest groups and the
damage they cause, similar to the approach
proposed by Ball and Marsan for establishing
action thresholds. Ideallgction thresholds will

be the focus of researchers aiming to develop
IPM programs for landscape pests.

One important aspect of the pest management
thresholds that | am proposing is that they were
chosen to preserve plant health, and not
necessarily mininze aesthetic damage to woody
plants. While esthetic injury levels aim to keep
damage from arthropods below levels that are
noticeable by humans, | am suggesting that
looser thresholds be followed that, while they
may result in plant damage that is unagipe

to the human eye, will not seriously impact the
health of the tree or shrub. This involves
modification of human tolerance for damage,
and will not be acceptable in certain high
exposure landscapes, but as pesticide
regulations become stricter arewer products
available for use in landscapes, it may be
inevitable that managers and users of landscapes
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will need to tolerate more pest damage. Nursery
managers are likely to follow stricter thresholds
because appearance of plants is critical for
maximizing their market value, but for trees and
shrubs grown for several years in a nursery, it
may be possible to follow the looser guidelines
while preserving plant health when plants are
young, and then tighten up the thresholds as the
plants reach markdtée size.

It is important to realize that my classification of
pests by pest group is arbitrary to some extent,
and this breakdown and the subsequent
calculation of the pest index should be modified
as necessary to make sure that important pests
that differ from others with which they might be
lumped are not overlooked. For example, those
pests that vector diseases have not been
explicitly considered in my classification

scheme; such pests may need to be considered
separately from others with which thaga
currently combined. In addition, insects that
cause problems unrelated to the damage they do
to their woody plant hosts (e.g. dripping of
honeydew by sucking insects onto valued
objects below) would require action thresholds
designed to limit propertgamage, and not
thresholds designed to prevent damage to plant
health. In situations where the property owner is
more concerned about the appearance of their
plants rather than following an approach that
will reduce pesticide use while ensuring the
healthof their plants, treatment guidelines such
as these are meaningless because the treatment
threshold would be determined solely by
aesthetic considerations. However, a number of
factors are forcing managers of woody plants to
look at pest management diiéatly. Following

an IPM approach requires increasing tolerance
of pests and pest damage, to levels at which they
do not seriously damage the aesthetic value or
pose a threat to the health of the plant.

Excerpted frond. Environ. Hort26(1):5862.
March 2008.




New Castle County Yard Waste Ban
Opportunities for the Nursery and
Landscape Industry
James Short, DNREC

As you all know, the yard waste ban is in full
swing and all three of our community yard
waste sites are open for business and are VERY
popula. To date we have ground the yard waste
twice each at the DART and Polly Drummond
sites and produced in total about 9,000 cubic
yards of mulch which is free to homeowners.

Of that amount, about 2 to 3 thousands yards
remains between the two sitdsam estimating
that we will produce anywhere from an
additional 6,000 to 10,000 yards when we grind
at all three sites in a month or sicdo not

believe at this time of year the public will
remove all of the mulch we produc&herefore

| am searching fortoh e r i mathedoag s .
term it would be beneficial to the program in
terms of offsetting costs if we could actually

sell some percentage of this material but in the
near term we are willing to give it away in order
to avoid excessive stockpiles thatl require
ongoing managementielp with marketing,
whether it is short or long term help, is why | am
reaching out to you.

If you have not seen our mulch | would
encourage you to visit one of the two sites

where a stockpile remain€onsideringt is a
smorgasbord of whatever nature of grass, leaves,
brush and branches that get deposited at these
sites it actually makes pretty decent mulch using
a 2 or 2.5 inch screen on the grinder.addition

to the material that comes straight out of the
grinder | am also working with Filtrexx
(http://www.filtrexx.com/) on getting our

material approved as a filter media and possibly
a growing mediaWe will accomplish this by
screening the yard waste using a oné inah
power screen with the larger material (aka
foverso or @Al inch
media and the smaller materials (aka unders or
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pl uso)

Y% inch minus) becoming the growing media.
The unders are of particular interest because of
their potential as growing media/compost and
their ability to assist with improved drainage,
water retention and nutrients in compacted/poor
soils.

| estimate, and itos on
dondt have a years wort
we will produce about 3000 cubic yards of

mulch per year.To help put this in perspective

you could cover about 100 acres 2 inches deep
with 30,000 cubic yards
have a lot of mulch herellam reaching out to

the nursery and landscape industry who might e
interested in using this yard waste as mulch or
organic amendmentdn the future, ve may

I
h

have fifree | oading mul ch
etc.to increase convenience for homeowners.

ol 6haping we can find productive uses for this
materiaive dondt execessiveup with
stockpiles.

James D. Short

Environmental Scientist IV

Solid and Hazardous Waste Management

Branch

Phone: 3027399403

Fax: 3027395060

Email : james.short@state.de.us
becoming the filter
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Research Briefs
Propagation:

Rooting southern blackhaw Viburnum
rufidulum(southern or rusty blackhaw) is a

large deciduous shrub or small tree with
attractive spring flowers, lustrous green leaves,
showy fruit, and beautiful fall color. The

species is remarkably drought toletrand has

few insect and disease problems. It is underused
due to difficulty with propagation. Results from
this study demonstrate stem cuttings of southern
blackhaw can be rooted in commercially
acceptable numbers using a quick dip eifBA
(liquid formuations from 6000000 pp rooted
stem cuttings in-80 weeks). Commonly used
talc formulations of IBA do not produce
sufficient rooting with southern blackhaw. (J.J.
Griffin)

Excerpted frond. Environ. Hort. 26(1):B.
March 2008

Greenhouse Production

Growth regulators control height of Achillea
6Cor onat i Ohispdpualdtiah @erennial
has been suggested for flowering pot production
as a greenhouse crop, but it is too tall for small
containers. This study looked at a variety of
growth retardats. The highest quality ratings
were found with BNine/Cycocel at 3825/1534
ppm, Sumagic at 22 and 33 ppm, and Bonzi at
64 ppm. However, differences between the
results of this study and earlier studies highlight
the impact of differences in environments
container size, and possible differences in the
stage of development when plant growth
retardants are applied. (J.R. Kessler, Jr. and G.J.
Keever)

Excerpted frond. Environ. Hort. 26(1):228.
March 2008
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Pistill suppressed plant width of verbena
cultivars during production. Verbena
canadensigultivars are very popular
herbaceous perennials. However, their vigorous
spreading growth habit can be a problem during
production. Long trailing shoots growing well
beyond the rim of the container make
mainterance and shipping difficult and
expensive. Plants are also more subject to
damage during handling and planting. This
research showed that a single spray application
of Pistill (ethephon) at 500 to 1000 ppm

suppressed plant width o
verbenaat 2 weeks after trt
Purpled verbena at 4 wee

width of both cultivars were suppressed up to 7
weeks after trt with 2 applications. No
phytotoxicity symptoms were observed and al
treated plants were of marketableality
throughout the study. (T.J. Banko and M.A.
Stefani)

Excerpted frond. Environ. Hort. 26(2):6%9.
June 2008

Greenhouse crops produced with municipal
solid waste compost Municipal solid waste
(household garbage) is a locally available by
productand composting is encouraged as an
effective pathway to reduce volumes of
municipal solid waste (MSW). Production
studies with dusty miller, petunia, Japanese
holly fern and begonia showed that replacement
of pine bark with 2833% MSW often increased
plant growth. However, blending of pine bark
with higher than 50% MSW is species specific
(some species show enhanced growth and others
show equal or reduced growth). (W.Lu, X.Yang,
J.L. Sibley, C.H. Gilliam, J.S. Bannon and Y.
Zhang)

Excerpted frond. Envion. Hort. 26(2):75/9.
June 2008







