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GROWING Ponnts

Department of Environmental Horticulture « University of California, Davis

Ca/ifornia’s Power Crisis Fuels Renewed
Interest in Greenhouse Energy Conservation

by Linda Dodge
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California’s continuing energy crisis has severely affected the state’s nursery and cut flower industries.
Growersrely heavily on natural gasthistime of year for heating greenhouse cut flower cropsand potted flowering
and foliage plants during production. Soaring natural gas prices have forced themto temporarily shut down part
or all of their operations, passthe cost onto customersasa 3-5% energy surchargeor convert their heating systems
to use cheaper, lessefficient fuels. One southern California grower paid 20¢ per therm (100,000 BTUSs) for natural
gasin the early months of 2000, paid 63¢ per thermin September and by December was paying $1.41 per therm,
a seven-fold priceincrease within oneyear. Arosegrower in northern California shut down his operation before
themonthly gasbill soared from$34,000t0$290,000. LeeMurphy, president and CEO of the California Cut Flower
Commission, predicted that, without relief intheformof a price cap for natural gas, nearly half of the state’ sflower

growers may go out of business.

Thesebleak circumstances haveforced
commercial growers and university re-
searchers to reexamine strategies for con-
serving energy use in greenhouses. Re-
ducing heat losses from greenhouse struc-
tures is the first step and several proven
methods can be revisited and new innova-
tions incorporated. Increasing system ef-
ficiency and modifying management prac-
tices (including more cool-growing spe-
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Roalling benches occupy 20 % more
space than conventional fixed benches
allowing more production per energy
dollar.

ciesin the crop mix) can aso contribute to
lower energy hills. Investigating alterna-
tive energy sources may be necessary to
ultimately gain control of this aspect of
production costs.

Reducing heat losses

Heat exchangein greenhousesisdueto
the forces of conduction, convection and
radiation. In addition, moisture in the air
plays an important role through the pro-
cesses of evaporation (absorbing heat) and
condensation (releasing heat). In Califor-
nia greenhouses, 68-75% of heat loss oc-
curs through the roof and 21% of the loss
isduetoinfiltration or air leakage. Grow-
ers have several options for insulation
materials and methods of reducing infil-
tration to minimize heat losses and energy
use.

Adding a single layer of polyethylene
totheinside of agreenhouseroof andwalls
can reduce energy use by 35%. A subroof
of polyethylenereducestheheight towhich
warm air can rise and cuts energy use by
20-30%. A double layer of polyethylene,

inflated to enclose an insulating layer of
air, will result in energy savings of 25-
45%. The benefits of insulation provided
by thesemateria smust bemeasured agai nst
the potential for light reduction, which
should be no more than 10% to ensure
optimum plant growth.

A therma blanket system for green-
houseinsulation consistsof curtainspulled
at night to reduce the volume of space
needed to be heated and prevent heat loss
through radiation from warm plants and
soil. Thermal blankets can be opague or
clear and solid or porous and can account
for 35-57% savingsin energy use. Opaque
blankets may also function as short day
controls and porous blankets may serve as
shade cloth when needed.

Reducing infiltration or air leakage in
greenhouses costs little to implement and,
therefore, pays back in ashort time. Seal-
ing strips applied to ridge vents enable
them to close more tightly and can reduce
energy use by 5-10%. For glass green-
houses, up to 10% savings in energy use
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Table 1. Greenhouse crops that can be grown with night temperatures of 55-60F.

Cut flower crops

Container crops

Bedding plant crops

Alstroemeria Calceolaria Argyranthemum frutescens
Aster (Callistephus) Campanula isophylla Bacopa sutera hybrid
Bells of Ireland Centaurea Bracteantha
Euphorbia fulgens Christmas cactus Calibrachoa hybrid
Freesia Cineraria Osteospermum ecklonis
Iceland poppy Cyclamen Diascia

Iris (bulbous) Heather Petunia, Supertunias
Nerine Pelargonium Impatiens

Snapdragon Streptocarpus Lamium

Swest pea Lobelia

Violet Nemesia

Continued from page 1

can berealized by applying sealantsaround
the glass panes. Some California green-
houses have sidewalls that can be opened
for loading or ventilation. Inflating poly-
ethylene tubes over these walls at night
provides insulation and up to 20% savings
in energy use. Similar inflated tubes
mounted inside or outside of evaporative
pads can save up to 20% in energy use.

Increasing system efficiency

Natural gasisthemost widely used fuel
source for greenhouse heating systems,
whether they consist of boilers distribut-
ing hot water through pipes or unit heaters
and horizontal air flow systems blowing
warm air. Now morethan ever, configura-
tion and maintenance of these systems are
paramount to provide the most efficient
use of valuable fuel.

For hot water systems, the current trend
isroot zone heating, bringing the heat dis-
tribution system under benchesor toground
level to warm plants and soil more directly
and reduce losses through the roof by ra-
diation. Boilers can have on/off, two- to
four-stage or fully modulated control over
firing with the last type providing the least
fluctuation in set point temperature and the
most efficient use of fuel. Root zone
heating in combination with thermal blan-
kets can reduce energy use by 66-80%.

More suited to small operations, unit
heaters burn fuel to warm the air and use
varioustypesof fanstodistributeit through-
out the greenhouse. These systems cost
less than those using hot water but are less
efficient because they heat the air above
the crop and lose more through the roof.
Fan-jet systems usually use an overhead
polyethylene tube to distribute the warm

air. Blower-typeunit heaterscan makeuse
of horizontal airflow fansto distribute the
warm air down the length of the green-
house and back.

Infrared heating systems consist of
units mounted in the peak of a greenhouse
roof containing agas-fired burner inside a
tube with areflector to direct the rediated
heat downwardtotheplantsandsoil. These
systems can have high fuel efficiency be-
cause they do not heat the air. Anindirect
benefit of infrared heat is lower incidence
of foliar diseases because foliage and soil
are kept warmer than the surrounding air.
Best used for short-term crops such as
cuttings or potted geraniums, fuel savings
of 20-50% have been reported for infrared
heating systems.

Modifying management practices
Maximum utilization of greenhouse
spaceisan easy way to get the most out of
energy expenditures. Growing plants in
multiple tiers or suspending hanging bas-
kets over walkways is possible as long as
light levels are not compromised. Rolling
benches (see photo) allow 86-88% of
available space to be used for growing
crops as opposed to 62-66% space utiliza-
tion with fixed benches and walkways.
Reducing greenhouse air temperature
by one degree Fahrenheit lowers heating
energy use by 3.5%. With thisin mind,
much work is being done to develop crop
cultivars that can tolerate lower tempera
tures and still be productive (Table 1).

Investigating alternative energy
sources

If the natural gas situation remains un-
resolved, many growersmay look for long-
term alternative fuel sources. Propane can

be used with overhead unit heatersin small
greenhouses but is prohibitive for larger
ranges. Fuel oil and coa require on-site
storage with the possibilities of |eakage
and environmental contamination. Recent
federal programs are providing incentives
to use renewabl e biofuels made from corn
and soybeans. These are blended with
diesel fuel and do not require modifica-
tions of oil-burning systems.

The development of geothermal heat
pumps offers an interesting alternative
energy source for heating and cooling. A
closed loop of pipes, buried in the ground
near the structure to be heated, circulates
water which absorbs heat from the soil. A
heat exchanger is used to transfer the soil
heat to another fluid system which radiates
it to a blower that distributes the heat into
the greenhouse space. The processiis re-
versed for cooling and the soil acts as a
heat sink.

Most of the information in this article
came from UC Leaflet 21411, Reducing
Energy Costs in California Greenhouses.
Although written in 1985 and now out-of-
print, this publication can be found as a
PDF file on the Ornamental Horticulture
Research and Information Center (OHRIC)
Web site (http://ohric.ucdavis.edu). GP

Second Edition Now Available

North American
Terrestrial
-..a-..-"" [

Miachael €v. Farls
el Willinm Dhad

Thisnew editionisamajor contributionto
botanical and ecological literature, and pro-
vides comprehensive coverage of the major
vegetation types of North America from the
arctictundraof Alaskatothetropical forestsof
Central America. Each chapter describes the
composition, architecture, environment, and
conservation status of each ecosystem.

Availableonlineat:

http://uk.cambridge.org/biosciences/

catal ogue/0521559863/default.htm
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Environmental Horticulture Classes for Winter Quarter 2001

DuringWinter Quarter 2001 (January-March), theEnvironmental Horticulture
Department at UC Davisis offering a selection of classes that reflects the diverse
expertiseof itsfaculty and thediver seinterestsof UCD students. Fromproduction
horticulture to landscape ecology and restoration, we' ve got it all.

Dr. Heiner Lieth is the instructor for
“Greenhouse and Nursery Crop Pro-
duction” (ENH 125), one of the
department’ s signature courses. Covering
all aspects of producing ornamental crops
in greenhouses and nurseries, this course
offers the student both fundamental infor-
mation on plant growth and hands-on expe-
riencegrowingornamental crops. Anover-
view of the ornamental industry is pre-
sented including current cultural practices
and plant materials. Dr. Lieth takes an
ecosystem approach to cropping systems
as he outlines the effects of temperature,
light, carbon dioxide and relative humidity
on plant growth. Other topics covered
include propagation, growth control, sails,
irrigation, fertilization, pest and disease
management and postharvest physiology.
The class is augmented by guest lectures
from renowned faculty and field trips to
cutting-edge commercial production sites.

“Woody Plants in the Landscape’
(ENH 133) is one of the department’s
most popular classes and is taught by Dr.
Alison Berry. This course focuses on
principles and practices involved in the
growthand management of treesand shrubs
inthelandscape. The practical emphasisof
the course is on management of woody
plants and plantingsin urban landscapes, a
discipline known as “arboriculture”. Be-
cause of expanding human activitiesin the
natural environment, the course seeks to
broaden concepts of woody plant manage-
ment to include the whole urban forest, the
urban-wildland interface and other dis-
turbed landscapes. One of the course’s
more popular learning activities involves
pruning of deciduous trees in theory (see
photo) and in practice. Bands of students
brandishing loppers at unsuspecting cam-
pus trees is a familiar sight this time of
year.

Dr. Tom Ledig, Senior Scientist with
the Institute of Forest Genetics, is the
instructor for “ Genetics and Plant Con-
servation: The Biodiversity Crisis’
(ENH 155). This course addresses current

concerns about the accelerating rate of
extinction of species and its implications
for biodiversity. With examples drawn
largely from forest tree species, students
learn how diversity is measured, why it is
threatened and why it should be protected,
how it is distributed, what to save and how
to save it. Extinction and its causes, his-
toric and prehistoric, are covered. Empha
sisison genetic diversity, the basic build-
ing block of all biological diversity. How
evolutionary processes have resulted in
genetically structured speciesand how this
may relate to ecosystem function is ex-
plored. Lecturesaddress how much diver-
sSity is necessary and its value to the indi-
vidual organism and the population, the
nature of adaptation, and the consegquences
of areductionin diversity. The population
genetic consequences of small population
size isamajor focus.

“Fire Ecology” (ENH 198) is the
“directed group study” offering for Winter
Quarter. Instructors for the course are
Michael Barbour and Steve Wathen of EH,
Andrea Thode of the Environmental Stud-
ies Department and Neil Sugihara of the
US Forest Service. Topics for study in-
cludetheeffectsof fireonindividua plants,
soils, plant populations and communities,
air quality and watersheds. Inaddition, the
course uses case studies of fire in various
habitatsto examine historic changesinfire
policy, the restoration of natural fire re-
gimes, the use of fire by indigenous cul-
tures and the management of fire as atool
in restoration and revegetation.

Dr. Heiner Lieth teaches “Modeling
Horticultural Systems’ (HRT 251). This
course is designed for graduate students
who are interested in using mathematical
models of plant growth intheir research or
professional work, or who wish to develop
software tools that can be useful for prac-
titioners in horticulture or related fields.
Using both mechanistic and empirical ap-
proaches, studentslearn how to go through
the modeling process  from
conceptualizationto validation. Classpar-

Dr. Alison Berry demonstrates the fine
art of tree pruning to eager students of
ENH 133, Woody Plants in the
Landscape.

ticipants complete a modeling project re-
lated to their research interests and be-
come familiar with several modeling tools
and learn some basic computer program-
ming.

Thetopicsfor Winter Quarter’ s gradu-
ate seminar (ENH 290) led by Dave Burger
are “Horticultural Techniques in Res-
toration”. Theseminar isfocused oniden-
tifying and discussing important horticul-
tural techniques used to propagate, trans-
plant and maintain plants for restoration
projects. Guest speakers include Ann
Chandler (Cornflower Farms, Elk
Grove, CA), and Frank Chan (Restora-
tion Consultant, Davis, CA). Each stu-
dent identifies, researches and leads a dis-
cussion of a topic involving horticultural
restoration techniques.

Malcolm North is the instructor for
Winter Quarter’s graduate level “directed
group study” courseentitled” Experimen-
tal Design and Grant Writing for Eco-
logical Studies’. This courseisdesigned
for students who have selected a thesis or
dissertation topic and are formulating the
most appropriateexperimental design, field
sampling and analysis techniques for their
research. Objectives include the evalua-
tion of experimental designsand analytical

Continued on page 8
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Research Updates: Recent Publications by EH Faculty

Minnich, R.A.,M. G. Barbour, J. H.
Burk and J. Sosa-Ramirez, 2000. Cali-
fornian mixed-conifer forests under
unmanaged fire regimes in the Sierra
San Pedro Maéartir, Baja California,
Mexico. Journal of Biogeography,
27:105-129.

Michael Barbour collaborated with R.
A. Minnich of the Department of Earth
Sciences, UC Riverside; J. H. Burk of the
Department of Biology, California State
University, Fullerton; and J. Sosa-Ramirez
of the Universidad Autonoma de
Aguascalientes, Centro de Ciencias
Agropeculariasin Aguascalientes, Mexico
to study the patterns of fire occurrencesin
the Sierra San Pedro Mértir. This moun-
tain range, located southeast of Ensenada
inBajaCalifornia, waschosen becauseitis
the last remaining mixed conifer forest
along the Pacific coast subject to uncon-
trolled, periodic ground fire. The authors
used aerial photographs taken from 1942-
1991 and ground sampling to establish
spatial, temporal and intensity characteris-
ticsof theregion’sunmanaged fires. They
hoped to extend the resulting interpreta-
tion of forest stand dynamics to other
areas of this vegetation type, including
much of California before mandated fire
suppression began in 1925.

Sequentia analysis of past aerial pho-
tographs and data collected from present-
day sites suggested arotation period of 52
years for large scale, high intensity fires
that removed accumulated litter, shrubs,
saplings and pole-size trees (up to half the
size of overstory trees), forming open for-
ests of mature trees. Numerous spot fires
due to lightning strikes also occurred but
on a much smaller scale and with lower
intensity. These findings contradict the 4-
20 year mgjor fire rotation periods con-
cluded from studies using fire scar dating
methods, which cannot distinguish spot
burns from landscape-scale fires. Clarifi-
cation of the role of small, low-intensity
fires in forest dynamics may lead to the
creation of a new surface fire model for
forests in the western US.

Okubara,P.A.,N.A.Fujishige,A.M.
Hirsch, and A. M. Berry, 2000. Dg93, a

nodule-abundant mRNA of Datisca
glomerata with homology to a soybean
early nodulin gene. Plant Physiology,
122:1073-1079.

Former EH post-doc, PatriciaOkubara,
and Alison Berry worked with N. A.
Fujishige and A. M. Hirsch of the Depart-
ment of Molecular, Cell, and Develop-
mental Biology at UCLA on what is the
first report of similar genes expressed
during early development of root nodules
in plants exhibiting different mechanisms
for nitrogen fixation. Datisca glomerata
isan actinorhizal plant, forming asymbio-
sis with the bacterium Frankia in which
the plant forms root nodulesin response to
infection by the bacterium. The plant host
supplies carbon (energy) to the bacterial
endosymbiont, which in turn fixes atmo-
spheric nitrogen and makes it available to
theplant. A similar symbiotic relationship
develops between legumes such as soy-
bean and the bacterium Rhizobium. The
legume system has been studied exten-
sively and genes known as early nodulins
have been characterized and thought to
have roles in the control of nodule devel-
opment.

The gene from Datisca, designated
D@93, was found as a cDNA clone during
experimentsinvolving another enzyme. It
was purified and hybridized to RNA
samples from nodules harvested 4,5,7 and
11 weeks after Frankia inoculation as
well as to RNA from leaves, flowers and
fruits. Dg93 was abundant in all stages of
nodules but not found in the other tissues.
In situ hybridization with nodule tissue

Microcalorimeter and accessory
equipment used for carnation study in
Dave Burger's laboratory.

showed D@93 located in the meristem,
early infection zone, periderm and cells of
the vascular cylinder.

Nucleotide and deduced amino acid
sequences of Dg93 were compared to other
known sequences using a variety of soft-
ware and Internet sites. The known early
nodulin gene from soybean, GmENOD93,
was found to have 83% of its nucleotide
seguence in common with Dg93 and the
proteins encoded by both contained 105
amino acids with 74% of the sequences
identical.

Stoutemyer, M.R. and D.W. Burger.
1998. Calorespirometric studies of in
vitro-grown carnation (Dianthus
caryophyllus L. var. ‘Improved White
Sim’) shoot tips. Plant Cell, Tissue and
Organ Culture, 53:189-196.

Mark Stoutemeyer (M.S., Horticulture
1997) and Dave Burger sought to develop
microcalorimetry as a method for relating
modifications in carnation tissue culture
protocols to plant growth and for predict-
ing plant performance beyond the tissue
culture process. A microcalorimeter uses
very small samples to measure metabolic
heat production, oxygen utilization rate
and carbon dioxide emission for respiring
plant tissues. These parameters can be
related to growth rate and efficiency of
biomass accumulation.

Shoot tips of carnation provided stable
and adequately large heat production rates
making this species a good candidate for
future research on the effect of culture
conditions on growth and comparisons
between in vitro and ex vitro responses.
Metabolic heat production rate and therate
of carbon dioxide evolution correlated lin-
early to increased dry mass. Wounding of
carnationtissuegreatly increased themeta-
bolic heat production rate. More experi-
mentation needs to be conducted to deter-
mine if ethylene production is correlated
with the wound response, and if so, how
this gas affects metabolism.

Fisher, P. R. and J. H. Lieth. 2000.
Variability in flower development of
Easter lily (Liliumlongiflorum Thunb.):
model and decision-support system.
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Computers and Electronics in Agricul-
ture, 26:53-64.

Paul Fisher, former EH post-doc, now
at the Department of Plant Biology, Uni-
versity of New Hampshire, and Heiner
Lieth collaborated on developing a model
to predict the distribution of harvest dates
for an Easter lily crop in relation to air
temperature. A computer decision-sup-
port system called LilyDate was devel-
oped from the model to optimize green-
house temperature settings to ensure that
themagjority of acropisready to harvest by
atarget date. Sorting plantsinto different
greenhouse temperature zones is the only
current method growers have to control
development but is usually not feasible as
cropscannumber inthethousandsof plants.

To implement LilyDate, the user mea-
sures the length of the largest flower bud
per plant on a sample of plants in the
greenhouse (100 plants maximum), and
entersthefrequency of plantsat eachflower
bud length (to the nearest cm) into the
program. Based on the expected tempera-
ture and sample growth data, the software
predicts a cumulative and daily distribu-
tion of when plants will be in flower.
LilyDate also reports when the median
harvest dateis predicted, and when 95% of
the crop will be ready to harvest.

The model was tested using lily plants
grown in UCD greenhouses, two commer-
cial California greenhouses and one com-
mercial greenhouse in Michigan, predict-
ing the harvest date distributions with an
accuracy of + 2-3 days. The validation
experimentsindicatethat theLilyDate pro-
gram could be used by growers as part of
their strategy for managingvariability. The
model can be implemented 2-3 weeks
before harvest begins to provide an esti-
mate of median and 95% harvest dates.
This information can be used to decide if
changing average greenhouse temperature
is necessary to move the distribution back
or forward in time. The general approach
of the computer model could be adapted to
predict the harvest distribution for other
crop speciesthat require aconsistent quan-
tity of thermal timeto harvest, and that are
grown for atarget harvest date.

Serek M. and M. S. Reid, 2000. Eth-
ylene and postharvest performance of
potted kalanchoé. Postharvest Biology

and Technology, 18:43-48.

Michael Reid recently spent a short
sabbatical leaveinthelab of Dr. Margrethe
Serek in the Department of Agricultural
Sciences, Horticulture at the Royal Vet-
erinary and Agricultural University in
Frederiksberg, Denmark. Dr. Serek has
visited EH several times and she and Dr.
Reid have collaborated on numerous re-
search projects involving the effects of
ethylene on the postharvest physiology of
cut flowers and potted plants.

Kalanchoé blossfeldiana and its cul-
tivarsarepopular aspotted flowering plants
due to their brilliant colors and generally
long display life. The flowers are very
sensitive to ethylene gas, which causes
inrolling of petals and premature senes-
cence. Because ethylene is produced by
many fruitsand vegetabl esduring ripening,
kalanchoé plants displayed in supermar-
kets often lose quality and are not salable.
The authors used time-lapse videography
to study the effects of ethylene on the
flowers of several named kalanchoé culti-
vars.

Flowers of different maturities reacted
similarly to ethylene exposure, beginning
to inroll after about 8 hours and com-
pletely senescing by 30 hours. Flowers
exposed to 1 ppm ethylene for 8 hours or
less showed very little inrolling during a
subsequent four-day period and those ex-
posed for 24 hours inrolled but recovered
somewhat 2 days after exposure. Those
flowers exposed to ethylene for 32 hours
or more experienced irreversible wilting.

Thereweredramatic differencesin eth-
ylenesensitivity amongcultivars, oneshow-
ing little response to as much as 10 ppm.
These differences should be exploited in
future breeding programs. Pretreatment
of plants with the ethylene antagonist, 1-
methylcyclopropene (1-MCP), protects
flowers in the presence of ethylene but

Kalanchoe plants in
boxes exposed to
ethylene during
shipping. Plants on the
right were pretreated
with 1-MCP and show
more open flowers than
untreated plants on the
| eft.

does not extend flower longevity in ethyl-
ene-free environments. This suggests that
ethylene does not play any important role
in the natural life of the flowers.

Young, T. P. 2000. Restoration ecol-
ogy and conservation biology. Biologi-
cal Conservation 92:73-83

Dr. Truman Y oung ‘ s extensive survey
of literaturein therelatively new academic
fields of conservation biology and restora-
tion ecology servesto point out the opera-
tional and philosophical differences be-
tween thesetwo disciplines. Conservation
biology has traditionally focused more on
animal species, has used descriptive tech-
niques and modeling to answer questions
and has viewed systems on the population
and genetic levels. Restoration ecology,
in contrast, hashad amore botanical focus,
used experimental methods and viewed
systems on the community and ecosystem
levels. Conservation biology fosters a
more pessimistic mind set, viewing eco-
logical problems in terms of imminent
permanent lossand themaingoal shouldbe
to slow or stop the forces of degradation
and maintain remnantsof original systems.
Restoration ecology promotes an opti-
mistic mind set, viewing ecosystem degra-
dation as temporary and many habitat and
population losses as recoverable given a
long enough time frame.

Although conservationbiology predates
restoration ecology asadisciplineby about
15 years, Young contends that the long-
term future of conservation biology isres-
toration ecology. Current trends of human
population stabilization, abandonment of
agricultural land as people move to urban
areas and public awareness of biodiversity
issues present a unique opportunity for
dowing the pace of habitat and species
loss or even reversing these outcomes.

GP
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LAIR: The Landscape Architecture Image Resource Project
(www.lair.umd.edu)

Therecognition of theInternet
as an important educationa tool
for Landscape Architecture pro-
grams has led to a collaborative
project involving several US uni-
versitiesto develop an on-line da-
tabase of digital imagesfor usein
creating new instructional materi-
als. Called the Landscape Archi-
tecture Image Resource Project
(LAIR), thedatabaseisintheform
of a World Wide Web site (http:/
/www.lair.umd.edu), hosted by the
University of Maryland. Other
participating institutions include
Cornell University, University of
Georgia, University of Oregonand
Virginia Polytechnic Institute and
State University. Mark Francis
and Steve McNeil of the Environ-
mental Design Department arethe
UC Davis participants in the
project.

The LAIR Web site has been
designed to foster active, collabo-
rativelearning and encouragecom-
munity building acrossavariety of
campusesservinglandscapearchi-
tecture education. The project
takes advantage of computer tech-
nology in a manner that encour-
ages independent study and cooperative
problem solving. It supports a student-
centered education, both inside and out-
sidetheclassroom, that will generate group
discussions, student partnerships, and the
development of individual research, writ-
ing and design skills. With access to a
variety of instructional materials and tech-
nologies, faculty and students from around
theworld will develop their own multime-
dia presentations that integrate text, im-
ages, sound, video, and animation.

Many of the faculty affiliated with the
LAIR Web site project have used these
images in the preparation of teaching ma-
terials. Theresultisan information deliv-
ery system called the LARC Virtual Class-
room which allows easy access and distri-
bution of digital course materials related
to the study of landscape architecture. It
includes course syllabi, on-line lectures,

g *

Image of Villa D'Este in Tivali, Italy
available on the LAIR Web site

tutorials, essays, design projects, and in-
teractive multimedia textbooks. Asit de-
velops further, the LARC Virtual Class-
room will enable usersto establish discus-
sion groups, chat areas, and on-linetesting
and assessment tools. In addition, the
LAIR listserve, found on-line at "lair-
| @majordomo.umd.edu”, allows al users
of the Landscape Architecture Image Re-
source to communicate with each other
regarding the content, accessibility, and
the future devel opment of the image data-
base.

Participating institutions have devoted
substantial resources to bringing success
to this shared image bank project. They
have provided staff and faculty time, com-
puter equipment and software, and their

collections of images from around
the world with the corresponding
data. Thebenefitsderived fromthe
project are the efficient use of lim-
ited resources, the reduction of
coursematerial duplication, andthe
ready availability of visual infor-
mation.

The LAIR database may be
searched using such data fields as
Location (City, State or Region),
Country, Project Name, Time Pe-
riod, Subject, Designer/Artist
Name, View Description, Spatial
Locale and Ecological Locale. A
further elaboration of the itemsin-
cludedwithineachdatafieldisfound
by clicking on the title listed. This
will lead to a detailed alphabetical
listing of the topicsavailableinthe
database.

Search results are in the form
of alist of recordsthat matched the
criteria entered. The list will dis-
play athumbnail of thelargerimage
and some information about the
imagein atable. Click the thumb-
nail to get more detailed informa-
tionabout theimageincludinglinks
for viewing and downloading the
full size image. The downloaded
images arein BinHex format and requirea
utility such as WinZip or Expander to de-
compress them.

The development of this site was sup-
ported by a Higher Education Challenge
Grantfromthe Cooperative State Research,
Education, and Extension Service
(CSREES) of United States Department of
Agriculture(USDA). Matchingfundswere
provided by the Colleges and Departments
of the participating Landscape Architec-
ture programs. This partnership drawsto-
gether unique resources of variousinstitu-
tions. It alows faculty and students at
multiple sites to have access to new in-
structional materials. As computers be-
come a mgjor part of the everyday life of
landscape architecture students, the LAIR
Web site will have a substantial impact on
the way students and faculty think, work,
study, learn and communicate. GP
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Now that we
are truly into the
new millennium, it
lookslikewe may
realize the
doomsday sce-
narios of the Y 2K
advocates, not due
to bugs in our computers but to lack of
energy to keep them going. | am writing
this by candlelight in my darkened office
using actual pencil and paper. The depart-
ment as a whole is doing its part to con-
serve wherever possible, unplugging idle
instruments and postponing long day ex-
periments until Spring. Some of the vital
services that can’'t be compromised, how-
ever, are 24-hour access to coffee and
microwave popcorn.

Theeraof our EH department as a self-
contained unit is coming to an inevitable
close. Plans are underway for the con-
struction of a convention center and hotel
on what are now our experimental field
plots and semi-famous buffalograss vol-
leyball court. The south campus area is
being developed into a showplace for the
artsand major meeting facility. EH will be
given atract of land west of campuswhere
other plant science departments also have
field facilities. Thisisthe first step in a
process that may result in EH eventually
moving to central campus.

Student Accomplishments

Todd Palmer (Ecology Grad Group),
a student of Truman Young, is now a
published author with the appearance of
“ Short-term dynamicsof anacaciaant com-
munity in Laikipia, Kenya’ in the journal
Oecologia in 2000 [vol. 123(3):425-435].
Maureen Stanton of UCD’s Evolution
and Ecology section of the Divison of
Biological Sciences and Elizabeth Wenk
of UC Berkeley's Department of Integra-
tive Biology are co-authors.

Jeanne Wirka (MS Ecology, 1997), a
former student of Michael Barbour, and
Judy Boshoven (BS Landscape Architec-
ture 1987) are currently working with sev-
eral Yolo County farmers and agencies
such as CalFED and Audubon-Califor-
nia to revegetate 30 square miles of pri-
vate land with native plants and grassesto

control weeds, reduce soil erosion and
provide wildlife habitat. Read about their
accomplishments in the January-February
2001 issue of Audubon M agazine (online
at http://magazine.audubon.org/
auduboninaction/action0101b.html).
Dave Barnett (Ph.D. Ecology, 1987),
former student of Jack Paul and currently
the Director of Horticulture at Mount Au-
burn Cemetery in Cambridge, Massachu-
setts, was featured on a recent segment of
the Martha Stewart Living television
program. Dave's pride in his work was
evident asherelated detail s about the cem-
etery. Founded in 1831 by the Massachu-
setts Horticultural Society, Mount Auburn
was the first landscaped cemetery in
Americaand wasinfluential inthecreation
of publicparksintheUS. Itisstill anactive
cemetery but also serves as an arboretum,
amuseum of sculpture, and awildlife sanc-

tuary.

Visiting Scholars

Dr. Shimon Meir of the Agricultural
Research Organization (ARO), TheV ol cani
Center, Bet-Dagan, Israel continues his
sabbatical leave working with Michael
Reid’'s lab group. Dr. Meir is studying
changesin sink-source relationshipsin cut
flowers during senescence and tissue sen-
sitivity to ethylene and its control by auxin
in leaf abscission zones.

Researchers Sarel Cilliers (South
Africa), Ayzik Solomeshch (Russia), Jose
Antonio Molina (Spain) and Rod
McDonald (private consultant) have ar-
rived to work with Michael Barbour on
the vernal pool survey project funded by
the Packard Foundation.

Faculty Activities

The EH faculty, led by Heiner Lieth,
are in the process of establishing a Flori-
culture Postgraduate Certificate Pro-
gram. In collaboration with University
Extension, the six-to-12-month program
will provide current knowledge and re-
search experience in aspects of floricul-
turesuch asproduction, physiology, breed-
ing and biotechnology and postharvest bi-
ology. The program is designed to meet
the needs of advanced students, research-
ers and technicians through specialized

Notes From the Chalir... BypaveBurger

training and research experience. Thepro-
gram will also provide international stu-
dentsameansfor obtai ning necessary back-
ground coursework before beginning ad-
vanced degree studies.

Saff News

Welcome to Konstantin Krutovskii
who hasjoined Dave Neal€' sforest genet-
ics lab as a postgraduate researcher and to
Ahmet Gulcu who hasjoined Ron Lane's
greenhouse crew as our new Agricultural
Technician. Ahmet came to the US from
Turkey in 1995 and has impressed his fel-
low staff members with his work ethic.

Congratulationsto Sherryl Fawx who
received recognition for fifteen years of
serviceto UC Davis. For most of that time,
she has been an essential member of the
EH office staff, but has also served in
several other campus departments includ-
ing Mathematics, Animal Physiology and
Vet Med Radiological Sciences and has
workedat UCDMC. SherrylisaUC Mas-
ter Gardener and fields many of the hor-
ticultural questions that come in to the
department from the general public.

Ron Lane, Mitch Bunch, Jianquo
ChenandGlen Forister recently upgraded
the audio and video capabilities in the
department’ s main classroom. On a shoe-
string budget of $1500, they were able to
equip the room with amixer and amplifier
for tape recording lectures, speakers and
wireless microphones, and easier access
for audio and video input. These expanded
resources will give instructors more op-
tions for presenting their teaching materi-

as. GP

New Irrigation Publication

“A Guideto Estimating Irrigation Water Needs
for Landscape Plantingsin California’ isafree pub-
licationnow availablefromtheCaliforniaDepartment
of Water Resources. Part 1 of this two-part guide
describes the landscape coefficient method for cal-
culating water needs. Part 2 liststhewater needsfor
individual landscape plant species. Order copies
from:

Department of Water Resources

Bulletinsand Reports

P.O. Box 942836

Sacramento CA 94236

Attn: Publications

916-653-1097
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techniques for making ecological studies
more robust, and critical review of student
research projects through the experience
of grant writing and panel evaluation. Eco-
logical studies have several design pitfalls
due to our limited understanding of com-
plex natural systems and because most
field studies don't conform to the con-
straints of classic experimental design.
Seminar students review thefundamentals
of design such as blocking, replication and
treatment, discuss complications inherent
to ecological studies (pseudo-replication,
covariance, small sample size, etc.) and
suggest some remedies. There is a non-
technical but comparativereview of appro-
priate multivariate techniques for differ-
ent designs and a brief review of recent
advances in power and spatial analyses.
The seminar also provides students with
the opportunity to focus their research
through writing a grant proposal and re-
celving critical feedback. Ingrant writing,
researchers are forced to clarify their ex-
periments, devel op appropriatedesignsand
digtill their presentations into a concise,
persuasive proposal. Students write up
their research in the format of a Nationa
Science Foundation grant, and participate
in panels which evaluate the grants. GP

News from the Western Center for

Urban Forest Research and Education

By Greg McPherson

Scientists at the US Forest Service's Western Center for Urban

9 Forest Research and Education received a $500,000 capacity-building

grant from the National Fire Plan. They will develop a decision-support

modeling tool for residents and communities to evaluate costs and risks

associated with alternative prescriptions for firewise landscapes in California’'s
urban-wildland interface.

Western Center researchers teamed with UC Cooperative Extension (Drs.
Dennis Pittenger and Donald Hodel) and UC Davis Dept. of Land, Air, and Water
Resources (Dr. Qingfu Xiao) to produce “Tree Guidéines for Inland Empire
Communities.” The manual quantifies benefits and costs of “green infrastructure”
in a region containing 8 million people that extends from Ojai to Riverside and
Escondido. The Guidelines also describe optimal configurations of trees, recom-
mend tree species for different situations, and identify sources of funding and
technical assistance. The publication is being distributed to local elected officials,
planners, landscape architects, and non-profit groups throughout the Southern Cali-
forniaregion by its publisher, the Local Government Commission (LGC). Copiesare
available from LGC, Attn. Steve Hoyt, 1414 K St., Suite 250, Sacramento, CA,
95814-3929 or call (916) 448-1198.

Dr. Greg McPherson received the L.C. Chadwick Award for Arboricultural
Research from the International Society of Arboriculture for research activities
that have “...fundamentally altered our perception of the role of treesin cities. His
Benefit Cost Analysis model demonstrated the environmental value of trees, and
provided arboristswith aneeded tool for quantifying the benefits and costs associated
with trees. Two issues of the Journal of Arboriculture were dedicated to presenting
the results of an urban ecosystem study in Sacramento. He has been involved in
evaluating the nature of root-pavement conflicts, in assessing the success of tree
plantings in parking areas, and reviewing the success of street tree master plans.”
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