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GROWING Points

Tolerance of Landscape Plants to Recycled

Water Irrigation

By Lin Wu, professor, Xun Guo (postgraduate researcher) and Kimberely Hunter (research assistant) of the Department of
Environmental Horticulture, UC Davis; Ellen Zagory, nursery manager for the UC DavisArboretum; Roger Watersof theMarin
Municipal Water District, Corte Madera, CA; and Jerry Brown of South Bay Water Recycling, San Jose, CA.

Due to California's rapid population
growth, the competition for increasingly
limited water resourceshasnecessitated the
useof reclaimed or recycled water for land-
scapeand nursery irrigation. Reclaimed or
recycled water iswater that hasbeen previ-
oudly used, suffered a loss in quality and
has been treated to a
point whereitissuit-
able for additional
use. Thefirstwaste-
water treatment plant
used solely for recy-
clingwater wasbuilt
in San Francisco in
1932. Today, waste-
water is recycled at
over 300 locations
throughout Califor-
nia for agricultural
andlandscapeirriga-
tion, groundwater re-
chargeandindustrial
use. TheCaliforniaWater Resour cesCon-
trol Boar d estimatesthat by theyear 2010,
landscape irrigation will account for the
second largest use of recycled water next to
groundwater recharge. After most water
treatment processes, sodiumchloride(NaCl)
istheonly chemical compoundremainingin
recycled water that ispotentially detrimen-
tal tolandscapeplants. Other elementssuch
as boron, selenium, magnesium, and cad-
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Experimental layout for salt tolerance
screening of landscape plants.

mium arerarely found to be above harmful
levels.

The long-term tolerance of many plant
speciescommonly used in Californialand-
scapes to such water is not widely known.
Theobjectiveof thisresearchproject, funded
by theElveniaJ. Slosson Endowment, was
to conduct screening
trialsonalargenum-
ber of landscape
plant species to de-
termine their toler-
ancetoNaCl inirriga-
tionwater at concen-
trations commonly
foundinrecycledwa-
ter. Bothsprinklerand
drip irrigation sys-
tems were used to
compareplant perfor-
mance under these
twodifferentapplica-
tion methods. A ref-
erencelist of the tolerance of plant species
to recycled water based on growth reduc-
tionrelativeto control plantswasgenerated
(page7) and may beuseful intheimplemen-
tation of recycledwater irrigation programs.

Foecies used and planting methods

Inall, 38 woody landscape species and
10Cdifornianativegrassspeciesweretested
(seepage 7). Selection of plantswas based

on both the popularity of the species in
Californialandscapesandtheinclusionof a
widerangeof growthhabits. TheCalifornia
native grass species included in the study
werechosenfor their potential asornamen-
tals and/or for creating buffer zones be-
tween landscapes and watersheds. Plants
wereplanted or set outin containersinfield
plots (see photo). Overhead sprinklers or
drip emitterswereused to apply oneinch of
water every other day duringthedry season
from May to November. Plants relied on
rainfall from December to April. Slow-re-
leasefertilizer wasapplied twiceduringthe
growing season. Liquid fertilizer injectors
wereusedtodeliver salttrestment solutions
into theirrigation water.

Irrigation treatments

Thechemical analysisof recycledwater
reported by the Marin Municipal Water
District(MMWD), CorteMadera, Cdlifornia
for 1993 and 1995 and the water treatment
facility of theCity of SanJose, Californiain
1996 and 1997 indicated NaCl to be the
principal compound remaining after treat-
ment that might be detrimental to plants.
The average sodium (Na) concentrations
ranged from 156 ppm (parts per million) to
225ppm. Chloride(Cl) concentrationsaver-
agedfrom 175 ppmto319ppm. Basedonthis
information, threeirrigationtreatmentswere
selectedfor theexperiment- control (potable
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The Discovery of Dawn Redwood
by Michael Barbour andValerieWhitworth

Editor’ snote: Thefollowing isan excerpt from anew book entitled Coast Redwood: A
Natural and Cultural History, edited by John Evarts and Marjorie Popper and published
by CachumaPress. A diverse group of authors, including Michael Barbour and hiswife,
Va erie Whitworth, have combined their effortsto present afresh and comprehensivelook
at Sequoia sempervirens as a key component of a unique forest ecosystem and as a
commodity in human society whose demand far exceedsitssupply. Thisrichly illustrated
book documents the origin and life history of the coast redwood and describes the plants
and wildlifethat depend onthehabitat it hascreated. Thedevelopment of redwood logging
and subsequent strugglefor preservation are chronicled fromthe 19" century to the present-
day. Current management issues in redwood parks and timberlands are explored with
emphasis on the prognosis for sustainability of this magnificent species. Coast Redwood:
A Natural And Cultural History can be ordered directly (with a10% discount for Growing
Points readers) from Cachuma Press, P.O. Box 560, Los Olivos, CA 93441
(cachuma@silcom.com). Reprinted with permission. Copyright CachumaPress.

In the mid-nineteenth century, at about
thesametimethat coast redwood wasbeing
named Sequoia sempervirens, thefirst fos-
sil impressions of plants that resembled it
were also being cataloged. These fossils
were initially found in Europe, but others
followedfromNorthAmericaandAsia The
plant fossils came from an enormousrange
of latitude and longitude throughout the
temperate zone, even extending into polar
latitudes. Some were assigned to extinct
speciesof Sequoia (if the plantswere ever-
green) and some to extinct species of
Taxodium (if deciduous). Paleobotanists
found it difficult to explain how Sequoia,
which is now restricted to a mild coastal
climate, could have close ancestors that
tolerated near-polar conditions. Ralph
Chaney, a Professor of Paleobotany at the
University of California, Berkeley, specu-
lated that these early redwood specieswere
genetically different frommodern redwood-
that they wereecotypeswithafrost-tol erant
physiology.

Just before the start of World War 11,
Japanese paleobotanist Shigeru Miki con-
cluded that many of these fossils had been
misinterpreted. Someof theextinct Sequoia
and Taxodium species actually could be
pooled together into a single genus, previ-
ously undescribed. This new genus had
opposite branches and leaves, seed cones
with opposite scales borne on long naked
stalks, and deciduous leaves. From these
fossilsit becameclear that awinter-decidu-
ous relative of Sequoia, and not Sequoia
itself, had once been common throughout
the northern cold-temperate region of the

world. Miki called this new extinct genus
Metasequoia. He published his conclu-
sionsin the Japanese Journal of Botany in
1941,

Aroundthesametimethat Miki’ sarticle
on the genus Metasequoia was published,
aChineseforester visitingtheremotevillage
of Modaogi in central Chinacame upon an
interesting tree he could not identify. Re-
searcher Tsang Wang sent samples from
the tree to Dr. Wan Chun Cheng at the
National Central University in Nanking in
1944. Cheng forwarded these specimens,
along with additional ones collected by a
colleague’ s assistant, to Dr. Hsen-Hsu Hu
in Beijing. Hu was a friend and former
student of UC Berkeley’ sChaney. Hu cor-
responded with Chaney about the exciting
discovery of what he believed were speci-
mens from the supposedly extinct genus
MetasequoiadescribedinMiki’ sarticle. Hu
alsorelayed someof thesamplestoDr. EImer
D. Merrill at Harvard University’s Arnold
Arboretum.

Chaney remained skeptical about the
possibility of living Metasegnoiatreesuntil
January, 1948 when he received a packet
from Hu. The day the package arrived,
Milton Silverman, a science writer for the
San Francisco Chronicle, was interview-
ing Chaney for aseriesof articleson paleo-
botany. According to Silverman’s unpub-
lished memoirs, Chaney opened the letter
coatedwith Chinesestamps, and uponview-
ing the fresh, green, nonfossilized speci-
mens, hefainted. Whenherevived, Chaney
immediately beganto planatripto Chinato
view the Metasequoia trees for himself.

Arboretum

Silvermandecidedtoaccompany Chaney
on his trip to report the story for the San
Francisco Chronicle. Within a month,
Chaney and Silvermanwereontheir way to
Modaoqi. Chaney’strip was sponsored by
theSave-the-RedwoodsL eague. Silverman
wastraveling on abudget of $2000 granted
to him by the editor at the Chronicle who
madeapoint of telling Silverman,”. . .if you
don't find the damn trees, just keep on
walking. Don't bother to come back.” For
his newspaper stories, Silverman needed a
namefor thetreewhich, at that pointintime,
wasknown only by itsL atin name, Metase-
guoia glyptostroboides, amoniker toolong
tofit comfortably inmost one-columnhead-
lines. The nameheand hiseditorschoseis
the same one used today, dawn redwood.

When they reached China, Chaney and
Silvermanwerejoined by agroup of Chinese
forestersand guides. Thegroupwasableto
fly asfar asChungking, wherethey boarded
asteamer to Wanxian. Fromtherethey hiked
over mountain trailsfor threedaystoreach
thevillage. Attheedgeof thevillagestood
one large Metasequoia- about 100 feet tall
and 6 feet acrossat thebase- andtwosmaller
ones, 20to30feet tdl. ItwasMarch; dl three
stood leafless against the sky but their
cones and old leaves carpeted the ground
beneath them.

Thelocal villagerscalled thetrees shui-
hsu (“water pine”) becausethey weresimilar
to the water pines of southern China
(Glyptostrobus pensilis in the family
Taxodiaceae). More trees had been found

Continued on page 8
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Student and Faculty Research Updates

Calorie counting for roses?

Using the techniques of microcal orim-
etry, it ispossibleto measurethe metabolic
heat given off by very small samplesof plant
tissue. Withmodifications, thissystem can
also measure the energy used by the same
sampleinrespiration. Thebaanceof these
two measurements represents the rate of
storage of chemical energy in plant tissues
and serves as an indicator of potential
growthrate. DaveBurger,Heiner Liethand
Michael Raviv of Israel’sAgricultural Re-
search Organi zation used microcal orimetry
todeterminegrowthratesof cut-flower roses
under different temperatures and in differ-
ent growing media.

Breaking shoot budsshowed maximum
growth rates at low temperatures (10°C)
contradicting thegrower practiceof raising
temperaturesafter pinchingto promotebud
break. Y oung rose leaflets showed maxi-
mum growth ratesnear 25°C but thesewere
affected by the degree of water stressinthe
growth media. At 25°C, plantsgrowingin
both coir (coconut fiber) and UC Mix (42%
compostedfir bark, 33% peat and 25% sand)
showed optimal leaflet growth rates under
conditionsof nowater stress (low moisture
tensions, lessthan 5 kPa). Withincreasing
water stress (higher moisture tension val-
ues) leaflet growth ratesdeclined, reaching
zerofor UC Mix around 20 kPa. Inthecoir
medium, however, leaflet growth rates de-
clinedbut remainedrelatively highat 20kPa,
suggesting roses in this growth medium
would perform better under conditions of
water stress.

Cut flowers don’t always like
water

Ideally, long distance transport of cut
flowerspacked dry inpre-cooled boxesand
held near 0°C during shipping results in
high-quality flowerswithmaximumvaselife
fortheconsumer. Thereal world, however,
isafar different place where time may not
allow pre-cooling and transport vehicles
may not haverefrigeration, resultinginhigher
lossesand poor quality flowers. Therecent
trend toward shipping cut flowers in up-
right, plastic containerswith water hasme-
diated some of these problems, despite the
increased expensefor transporting aheavier
product. Michael Reid contends, however,

that flower vaselifeisultimately afunction
of respiration during transport and only
holding flowers at thelowest possibletem-
peraturecan control that respiration. Heand
Master’s student Juan-Carlos Cevallos of
Ecuador set out to compare the vase life of
several cut flower speciesafter storage(simu-
latedtransport) dry orinwater at avariety of
temperatures.

Thevaselifeof all seven speciesstudied
decreased asstoragetemperatureincreased
whether stored wet or dry. After storage
temperaturesabove 10°C, flowersstoredin
water hadlonger vaselivesthanthosestored
dry, but weretill significantly shorter than
vase lives of flowers stored at lower tem-
peratures. Wet storage at higher tempera-
tures prevented desiccation but elevated
respiration rates at those temperatures still
resulted in shorter vase lives. Proper tem-
peraturemanagement during shippingisthe
key tomaximumvaselifeof cut flowers.

Decaying logs are essential
for diversity of mosses and
liverworts in Oregon forests

In 1990, only 13% of old growth forest
remained in Oregon and Washington. The
loss of this habitat has resulted in the de-
cline of many associated species of plants
and animalsincluding bryophytes (mosses
and liverworts). Federal mandates to pro-
tect those bryophyte species associated
witholdgrowthforest havepromptedforest
managersto encourage biodiversity in
timber-producing stands. TomRambo,
aPh.D. student with Michael Barbour
andM alcolm North, surveyed severa
forest plots from 50 to 200 years old,
studyingthevarioustypesof substrates
that mosses and liverworts grow on
including soil, rock, living plants and
decayinglogs. Informationabout which
substrates support the most number of
bryophyte species is essential for de-
vel opingforest management guidelines
to preserve biodiversity.

Rambofoundthegreatest diversity
of bryophytespeciesgrowingonfallen
logs in advanced stages of decay but also
found many speciesdependent ondisturbed
soil and rock. He concluded that the reten-
tion of mature overstory trees in managed
forest stands would ensure future treefall

disturbance and a continual supply of de-
caying woody debris necessary to encour-
age biodiversity of mosses and liverworts.

Make your home a mini-
watershed

IntheUnited States, 80% of the popula
tionlivesinmetropolitanareasandonaver-
age, treecanopy fromabout 75 billiontrees
covers33% of thisland area. Theimpact of
these urban forests on storm runoff is of
growing interest as effortsto protect water
quality focusonnon-point pollution sources
within urban watersheds.

Greg McPherson and the research staff
of the Western Center for Urban Forest
Resear ch have joined forces with severa
groups including TreePeople
(www.treepeople.or g) toconvertal osAn-
gelesresidenceintoa” mini-watershed” that
retainsrunoff on-site and storesroof runoff
for landscapeirrigation. At thishomesite,
they hope to demonstrate Best Manage-
ment Practices (BMPs) developed to ad-
dress issues of water conservation,
stormwater runoff mitigation, air-cooling
energy cost reductions, air quality improve-
ments, and green waste reduction. Policy
makers are considering implementing this
type of decentralized approach to urban
watershed management, but lack quantita-
tive data on the effectiveness of different
BMPs. Objectives of the study include
measuring hydrological processes at the

System for collecting and storing storm runoff
froma residential roof.

residential site scaleto quantify the effects
of BMPson runoff amountsand water qual-
ity, landscape water conservation, rainfall
interception by vegetation, detention stor-
age, andinfiltration. GP
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Specification Guidelines for Container-Grown LandscapeTrees
Taken fromtheweb site:www.urbantree.org/specs.htm

After morethanayear of work, acommit-
teecomprised of municipal arborists, urban
foresters, nurserymen, U.C. Cooperative
Extensionhorticultural advisors, landscape
architects, non-profit tree groups, horticul-
tural consultants, etc., devel oped the speci-
fications bel ow to ensure the production of
high quality landscape trees. This docu-
ment will be published and the guidelines
promoted throughout the nursery and land-
scape industry. Itsintent isto help land-
scapeprofessional sdevel optheir owncom-
prehensive and detailed specifications to
ensure that they obtain high quality con-
tainer-grown nursery trees. Depending on
species, intended use, and availability of the
trees, some elements of these guidelines
may need to be modified.

The quality of nursery stock can be
greatly improved by applyingafew simple,
relatively inexpensive propagation tech-
niques. Industry-wide adoption of theim-
proved nursery practices, and adherenceto
recognized standardswill help ensurequal -
ity container-grown trees.

Obvioudly it will take some time for
wholesale nurseries to begin producing
consistently high quality container-grown
trees. It is imperative, though that land-
scape professionals start using guidelines
to specify the quality and characteristics of
treesthey desire. Thiswill demonstrateto
the nursery industry that there is indeed a
market for this product.

|.PROPERIDENTIFICATION

All treesshall betruetonameasordered
or shown on the planting plans and shall be
labeledindividually or ingroupsby species
and cultivar (where appropriate).

[1.COMPLIANCE

All trees shall comply with federal and
statelawsand regul ationsrequiringinspec-
tion for plant disease, pests and weeds.
Inspection certificatesrequired by law shall
accompany each shipment of plants. Clear-
ancefromtheCounty Agricultural Commis-
sioner, if required, shall be obtained before
planting treesoriginating outsidethecounty
inwhichthey aretobeplanted. Eventhough
trees may conform to county, state, and
federal laws, the buyer may impose addi-

tional requirements.

[1l.TREECHARACTERISTICSAT
THETIMEOFSALEORDELIVERY

A.TreeHealth

Astypical for thespecies/cultivar, trees
shall be healthy and vigorous, asindicated
by an inspection for the following:

1. foliar crown density

2. length of shoot growth (throughout
crown)

3. size, color and appearance of leaves

4. uniform distribution of roots in the
container medium

5. appearance of roots

6. absence of twig and/or branch die-
back

7.relativefreedomfrominsectsand dis-
eases

Note: someof thesecharacteristicscan-
not be used to determine the health of de-
ciduous trees during the dormant season.

B.Crown

1. Form: Treesshall haveasymmetrical
form astypical for the species/cultivar and
growthform.

a)Central Leader: Trees shall have a
single, relatively straight central leader and
taperedtrunk, freeof codominant stemsand
vigorous, upright branches that compete
withthecentral leader. Ordinarily, thecen-
tral leader should not have been headed.
However, incaseswheretheoriginal |eader
has been headed, an upright branch at | east
% (one-half) the diameter of the original
leader just below the pruning point shall be
present. Note: Thissectionappliestosingle
trunk trees, as typically used for street or
landscape planting. These specifications
do not apply to plants that have been spe-
cifically trainedinthenursery, e.g., topiary,
espalier, multi-stem, clump, etc., or unique
selections such as contorted varieties.

b) MainBranches(Scaffolds): Branches
should be distributed radially around and
vertically along thetrunk, forming agener-
ally symmetrical crowntypical for the spe-
cies. Minimum vertical spacing may be
specified.

-Main branches, for the most part, shall
be well spaced. (see photo above)

-Branchdiameter shall benolarger than

hn et |

This young tree has poor branch
spacing. The leader is being choked out
by vigorous upright laterals.

2/3 (two thirds) the diameter of the trunk,
measured 1" (one inch) above the branch.

- The attachment of scaffold branches
shall befree of included bark.

c)Temporary branches: Unless other-
wisespecified, small “temporary” branches
should be present along the lower trunk
below the lowest main (scaffold) branch,
particularly for treesless than 1-1/2" (one
andone-half inches) intrunk diameter. Tem-
porary branches should bedistributed radi-
ally around and vertically along the lower
trunk. They should be no greater than 3/8"
(three-eighths inch) in diameter and no
greater than¥2(one-half) thediameter of the
trunk at thepoint of attachment. Heading of
temporary branchesisusually necessary to
limittheir growth.

C.Trunk

1. Trunk diameter and taper shall be
sufficient sothat thetreewill remainvertical
without the support of a nursery stake.

2. The trunk shall be free of wounds
(except properly-made pruning cuts), sun-
burned areas, conks (fungal fruiting-bod-
ies), wood cracks, bleeding areas, signs of
boringinsects, galls, cankersand/or lesions.

3. Trunk diameter at 6" (sixinches) above
thesoil surface shall bewithinthediameter
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range shown for each container sizebelow:
Container Size——Trunk Diameter (in)

#5 0.5"t00.75"
#15—— 0.75"to 1.5"
24-inch box 1.5"to2.5"
D.Roots

1. Thetrunk, root collar (root crown) and
large roots shall be free of circling and/or
kinked roots. Soil removal near the root
collar may be necessary to inspect for cir-
cling and/or kinked roots.

2. Thetreeshall bewell rootedinthesoil
mix. When the container is removed, the
rootball shall remainintact. Whenthetrunk
is carefully lifted both the trunk and root
system shall move as one.

3. The upper-most roots or root collar
shall bewithin1" (oneinch) aboveor below
the soil surface.

4. Therootball periphery should befree
of large circling and bottom-matted roots.
Theacceptablediameter of circling periph-
era roots depends on species and size of
roothall. The maximum acceptable size
should beindicated for the species (if nec-
essary).

E.MoistureStatus

At time of inspection and delivery, the
roothall shall be moist throughout, and the
tree crown shall show no signs of moisture
stress, asindicated by wilt, shriveled, dead
leaves, or branchdieback. Rootsshall show
no signs of being subjected to excess soil
moisture conditions, as indicated by root
discoloration, distortion, death, or foul odor.

IV.INSPECTION

The buyer reserves the right to reject
trees that do not meet specifications as set
forth in these guidelines or as adopted by
the buyer. If a particular defect or sub-
standard element or characteristic can be
easily corrected, appropriateremediesshall
be required. If destructive inspection of
roothallsisto be done, the buyer and seller
should haveaprior agreement astothetime
and placeof i nspection; minimumnumber of
trees to be inspected, or percentage of a
speciesor cultivar, and financial responsi-
bility for the inspected trees.

V.DELIVERY

The buyer should stipulate how many
days prior to delivery that notification is
needed. GP

Salt Tolerance Cont'd from page 1

water); low salt (500 ppm NaCl), and high
salt (1500 ppm NaCl). Thelow salt treat-
ment supplied 200ppmNaand 300ppmCl,
thusapproximating thehighest Naand Cl
concentrations found in recycled waters.
To insure arelatively higher salt stress,
1500 ppm NaCl was chosen which pro-
vided 600 ppm Naand 900 ppm Cl.

Evaluation of salt tolerance

Visual symptoms such as chlorosis
andleaf burnwererecorded aspercentage
of leaves affected, and were trandlated
intosalttoleranceindices (%) by subtract-
ing from 100%. In addition, plant height
and canopy diameter weremeasured after
6 weeks of salt treatment. A tolerance
index was cal culated as: Index of salt tol-
erance= (mean valueof plant height plus
canopy diameter of salt treated plants /
mean value of plant height plus canopy
diameter of control plants) x 100. Plant
species were placed into three salt toler-
ance categories according to their toler-
ance indices (above 90% = High; above
50% lessthan 90% = M oderate; lessthan
50%=L ow). Inaddition, |eaf sampleswere
collectedand analyzed for Naand Cl con-
tent.

Results and Conclusions

All drip-irrigated plantsexhibited nor-
mal growth with most showing no foliar
symptoms of salt stress. Only chinese
pistache and rose developed chlorosisin
fewer than 10% of their leaveswhendrip-
irrigated with water containing the high
salt concentration. Toleranceof thevari-
ous species to sprinkler irrigation with
water containinglow or highlevelsof salt

is summarized in the table on page 7.
Twelve (31%) of the 38 woody plant
species and 5 (50%) of the 10 native
grass species were salt tolerant when
irrigated with 1500 ppm salt while 21
(55%) woody speciesand 7 (70%) native
grass species were salt tolerant when
irrigated with 500 ppm salt.

Plantsirrigatedwiththelow salt con-
centration (500 ppm) had 2 to 4 times
more |eaf tissue chloride than the con-
trols. Leaf chloride concentrations of
plantsirrigatedwithhighsatwater (1500
ppm) were4to 5timesgreater thanthose
of plants irrigated with potable water.
Plantsirrigated withlow salt water had 2
to 15 times more sodium in their leaves
than the controls. Tento 20timesmore
sodium was detected in leaf tissue of
plants irrigated with the high salt con-
centration.

Most recycled waters contain less
salt than the lower concentration (500
ppm) used inthisstudy. Plant response
under these experimental conditions
should be indicative of plant salt toler-
ance in the landscape. Drip irrigation
using recycled water wasacceptabl efor
nearly all the plant species used in this
experiment. InCalifornia, however, sprin-
klerirrigationisusedfor mostlandscape
settingsbecauseit requiresless mainte-
nance and is less vulnerable to traffic.
Performance of landscape plants is
judged by their physical appearance,
therefore, tolerance of leaves to salt-
ladenwater ontheir surfacesisacritical
trait for selecting landscape plants for
recycledwaterirrigation.

Thetableof speciesscreenedfor salt
tolerance can be found on page 7. GP

New Free Publications on the Web for Home Gardeners

Communications Services, a branch of the Division of Agriculture and Natural Re-
sources, produces a variety of practical, research-based educational materials to assist
Cooperative Extension personnel intheir outreach efforts. The* 8000 Series” isacollection
of web-based publicationsavailablefreefor downl oading that delivers up-to-dateinforma-
tiononmany topicsincludingthoserel evanttohomehorticulture. Several new publications
haverecently been devel oped, partially funded by the ElveniaJ. Slosson Endowment. They
includeNavel OrangeSplit (8038), CompostinaHurry (8037), Sago PalmsintheLandscape
(8039), Water Conservation Tipsfor HomeGardeners(8036) and Turf Sel ectionfor theHome
Landscape(8035). Other 8000 seriespublicationsfor homegardenersarebeing devel oped,
including four on fruit tree care and a calendar of operationsfor various fruit tree species.
These material s can be viewed and downloaded at the Communications Servicesweb site:
anrcatalog.ucdavisedu GP
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As we go
into the winter,
we find our-
selves planning
for growthinthe
department, al-
though we are
temporarily con-
strained be
shrinkingfinancesfromthestate. Whilethis
can be very difficult, we are seizing the
opportunities that present themselves and
areworkingactively tocreateopportunities.
| am currently developing three separate
endowments in support of (1) floriculture,
(2) nursery and (3) arboriculture. We also
have opportunities here on campus.

New Office and Laboratory Space

Thenew Plant and Environmental Sci-
ences(PES) Buildingisnearing completion
inthecentral campusareanorthof Hunt Hall.
Faculty fromtheDepartment of Agronomy
and Range ScienceandtheL and, Air and
Water Resour cesDepartment will berelo-
catingtothisfacility inearly 2002. TheEH
Department has also acquired spacein this
new building and three of our faculty mem-
bers (Michael Barbour, Alison Berry and
Truman Young) will be moving their re-
search programsto new officesand labora-
tories. Thiswill no doubt facilitate many
opportunities for collaborative research
among colleaguesfromall threedepartments.
Infuture, wemay bereferringtothespacein
the PES Building as EH’ s “North Campus
Facility” and our original department com-
plex will berenamed EH’ s* South Campus
Fecility”.

Sudent Activities

The now-annual Fall Student Orienta-
tion and Spudfest served to introduce new
EH undergradsand graduate studentstothe
people and workings of the department as
well asfeed them enough baked potatoesto
keepthem carbo-loaded for weeks. Faculty
members outlined their research programs
and acknowledged the studentsworking in
their labs. Staff members described the
services they provide and identified who
could make sense of the many vagaries of
college life. Then it was time to eat and
department memberswent overboardto pro-
vide a banquet of potatoes and toppings,

salads and dessertsin an “ all-you-can-eat”
atmosphere. A good time was had by all,
although one hungry graduate student re-
marked, “ Spudsaregreat but why couldn’t
it be a Steakfest?’

Congratulations are in order for Soo-
Hyung Kimwho finished hisPh.D disserta-
tion on PhotosynthesisModel sand Canopy
Management Optimization in Cut-Flower
Rosesand hastaken apostdoctoral position
at the USDA researchfacility in Beltsville,
Maryland. Rik Smith, a Ph.D. candidate
workingwith AlisonBerry, isteamteaching
ENH 144, Treesand Forests, with Michael
Barbour and Carolyn Bledsoe of the Land,

Air and Water Resources Department with
aclass enrollment of 102 students.

Faculty Pursuits

Michael Barbour, Truman Y oung and
Richard EvansspenttimeinBarcel ona, Spain
developingacollaborativeresearch project
withcolleaguesat | RTA (I ngtitut deRecer ca
| TecnologiaAgroalimentaries)involving
water useof landscapeplants. AlisonBerry
isonsabbatical leaveattheHar vard For est
in Cambridge, M assachusetts, studyingthe
impactsof urbanizationonlandscapes. Dave
Burger is spending his sabbatical at UC
River side and probably as many Southern
Cdliforniagolf coursesashecanfind. Inhis
absence, | amteaching ENH 1 Introduction
to Environmental Horticulture and Urban
Forestry with 48 students. Don Durzanis
working with nuclear scientistsin Ukraine
tore-employ their expertiseinthedevel op-
ment of environmental sensing equi pment.
TrumanY oungisteachingtheever-popul ar
ENH 6, Introduction to Environmental
Plants, and has 56 students swarming over
the campusto learn plant identification.

Michael Reid has been doing hisusual
globetrotting, spendingtimeinPisa, Italy to

Notes From the Chalr... byHeiner Lieth

attend Ph.D. student, Antonio Ferrante’s,
successful dissertation defense. Antonio
planstoreturntoEHinDecember for severa
weeks. Michael thentraveledtoMexicofor
apresentationtotheM exican Flower Coun-
cil. He also gave the keynote addressto a
meeting of the International Floral Dis-
tributorsinNew Y ork City inOctober.

| have also done some globe trotting
myself, travelingto Germany to collaborate
with colleagues on research and to visit the
NTV (Greenhouse Technology Exhibition)
inAmsterdam.

Tom Ledig of the Institute for Forest
Geneticswas recently elected a Fellow of

theAmerican Associationfor theAdvance-
ment of Sciencefor “distinguished contri-
butions to the conservation of genetic re-
sourcesin forest trees and to knowledge of
the genetic bases of rarity”. Congratula
tions, Tom!

New Visiting Scholars

Dr. PushpendraChauhan hasarrived to
workinmylabforayear. Dr. Chauhanisan
associate professor at the College of Agri-
cultural Engineering and Technology in
Junagadh, India. His area of interest is
greenhouse and nursery energy manage-
ment.

Saff Happenings

Ron Lane has been working tirelessly
with campus plannersto secure acreagefor
the department’ s future field research site.
Wewill belosing our current field plotsto
construction of acampusconferencecenter
and hotel. Greenhousestaff member Ahmet
Gulcu and hiswife, Maria, welcomed their
son, Adam M uhammad Hickmet Gulcu, born
on Jumma, the 16" of Shaban, 1422 (that's
Turkishfor November 2,2001). Congratula
tions, Ahmet and Maria! GP
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Salt tolerance of landscape plantsand Califor nia native grasses grown under sprinkler irrigation with
two salt (NaCl) concentrations. LOW =>50% growth reduction, MODERATE = 10-50% reduction,
HIGH =<10% reduction.
Plant species

Sprinkler irrigation Sprinkler irrigation

with 1500 mg-L * salt with 500 mg-L* salt
Woody landscapeplants
Abelia grandiflora ‘ Edward Goucher’ (Abelia) LOW LOW
Acacia redolens (Redolen Acacia) HIGH HIGH
Albiziajulibrissin (Silk Tree) LOW MODERATE
Arbutus unedo (Strawberry Tree) MODERATE HIGH
Buddleja davidii (Butterfly Bush) LOW LOW
Buxus japonica (Janpanese Boxwood) HIGH HIGH
Ceanothus thrysiflorus (Ceanothus) MODERATE HIGH
Cedrus deodara (Deodar Cedar) HIGH HIGH
Celtis sinensis (Chinese Hackberry) LOW LOW
Clytostoma callistegioides (Trumpet Vine) LOW LOW
Cornus mas (Cornelian Cherry) LOW LOW
Cotoneaster microphyllus * Rockspray’ LOW MODERATE
Escallonia rubra (Escallonia) MODERATE HIGH
Euryops pectinatus ( Golden Marguerite) LOW LOW
Forsythia intermedia (Forsythia) MODERATE HIGH
Fraxinus angustifolia (Raywood Ash) LOW MODERATE
Ginkgo biloba (Ginkgo) LOW LOW
Jasminum polyanthum (Jasmine) MODERATE HIGH
Juniperus virginiana ‘ Skyrocket’ (Juniper) HIGH HIGH
Koelreuteria paniculata (Goldenrain Tree) LOW MODERATE
Lantana camara (L antana) MODERATE HIGH
Liguidambar styraciflua (Liquidambar) LOW LOW
Mahonia pinnata (CaliforniaHolly Grape) LOW MODERATE
Myrtus communis (True Myrtle) MODERATE HIGH
Nandina domestica (Heavenly Bamboo) LOW MODERATE
Nerium oleander (Oleander) HIGH HIGH
Olea europea ‘Montra’ (Dwarf Olive) HIGH HIGH
Pinus cembroides (Mexican Pinon Pine) HIGH HIGH
Pistacia chinensis (Chinese Pistache) LOW LOW
Pittosporum tobira (Tobira Pittosporum) HIGH HIGH
Plumbago auriculata (Cape Plumbago) HIGH HIGH
Prunus caroliniana (CarolinaLaurel Cherry) LOW HIGH
Quercus agrifolia (Coast Live Oak) MODERATE HIGH
Rhaphiolepisindica (Indian Hawthorn ) HIGH HIGH
Rosa sp. (Rose) LOW LOW
Sambucus nigra (Elderberry) LOW MODERATE
Sapium sebiferum (Chinese Tallow Tree) HIGH HIGH
Washingtonia filifera (California Fan Palm) HIGH HIGH
Californianative grasses
Bomus carinatus (California Brome) MODERATE HIGH
Deschampsia caespitosa (California Hairgrass) LOW MODERATE
Deschampsia elongata (Slender Hairgrass) MODERATE HIGH
Elymus glaucus (Blue Wildrye) HIGH HIGH
Festuca californica (Californiafescue) HIGH HIGH
Melica californica (CaliforniaMelic) LOW LOW
Muhlenbergia rigens (Deergrass) HIGH HIGH
Poa scabrella (Pine Bluegrass) LOW MODERATE
Sporobolus airoides (Alkali Sacaton) HIGH HIGH
Stipa pulchra (Purple Needlegrass) HIGH HIGH
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Dawn Redwood Cont'd from page 2

40 miles south of Modaoqi, near the even
smaller village of Shuishaba (“the place of
thewater pine”). Chaney wantedtowalk on
to Shuishaba, but Silvermantriedtotalk him
out of it. Chaney was58 and sufferingfrom
asthma. Hewaswithout medicationandthe
route would take them over a dangerous,
6000-foot-high mountain pass during win-
ter stormconditions. Thetripwouldrequire
two daysof strenuous hiking and therewas
only one village along the way to provide
overnight shelter. Despite the potential
threat to hishealth Chaney was determined
to see more than “three lousy trees’.
Thegroup’ seffortswererewardedwhen
they reachedthe Shui-hsu Valley where100
residentslived in the village of Shuishaba.
Thousands of dawn redwoods grew in nar-
row canyonswhich opened into thevalley.
Most were 50 to 60 feet tall and grew scat-
teredamongtherichdiversity of hardwoods
which filled the canyon bottoms. Riceand
other cropswerecultivatedinthevalley and
Chaney guessed that it had once been cov-
ered with a dawn redwood forest that had
been cut down for timber and to preparethe
areafor agriculture. Indeed, heinterviewed
several villagers who regularly harvested
dawn redwood for making house timbers,
furniture, and coffins. At the same time,

most of the local people thought of dawn
redwood trees as sacred and bringing good
luck.

Chaney found dawn redwood trees to
bepart of arich, riparian, bottomlandforest.
Its most common associates are like those
recordedfromthegreat northernhemisphere
Paleogene forest of 65 to 24 million years
ago: beech, birch, cherry, chestnut, Chinese
fir, dogwood, elm, fig, hornbeam, maple,
mulberry, oak, poplar, sassafras, storax,
sumac, sweet gum, tupelo, willow, andyew.
The modern local climateisalso similar to
that ancient regional climate. Winters are
mild (freezing temperatures and snow are
rare) and somewhat dry, summersarewarm
andwet; annual rainfall averages53inches.

Chaney, Merrill and otherssent out thou-
sands of seeds of dawn redwood for plant-
ing in Asia, Europe, and North America.
Today thetree growsin public and private
gardens and is found in places as cold as
southeastern Alaska, British Columbia, and
Massachusetts. “Cleary,” wrote Chaney
laterinhislife, “Metasequoiaisatreesuited
toliveinregionsmuch colder thanitspresent
homein China.” Chaney believed that the
dawn redwood survived in centra China
only because human settlement of the area
was relatively recent. The village of
Shuishaba has a history extending back
only 200 years, and the oldest homes are
built of dawnredwoodtimbers. “Thisinac-

cessible area is one of the few regionsin
China which has not been cleared of its
forests by Chinese farmers,” said Chaney.
“Were it not for its remoteness, all of the
Metasequoias might have been cut down
centuries ago, and our knowledge of this
treewould beconfinedtowhat wecanlearn
fromitsfossil remains."
Thirty-twoyearsafter Chaney’ svisit,in
October of 1980, researchersfromtheCali-
fornia Academy of Sciences revisited
Modaoqi and the Shui-hsu Valley. The
village of Shuishaba had become the com-
mune of Xiaoke; today 11,000 commune
members live in the valley. Paired photo-
graphstakenin1948and 1980 showthatrice
terraces have extended upslope, taking the
place of previous forests. While Chaney
was able to collect many dawn redwood
seedlingsand saplingsfromtheforest floor
on histrip, the Cal Academy group visiting
in 1980 noted that they were completely
absent. The Chinese government’s Forest
Bureau protects and keeps records on all
dawn redwood trees, but they do not extend
thisprotectiontothedawn redwood’ shabi-
tat. The Cal Academy group hypothesized
that increased human popul ationinthe Shui-
hsu Valley hasadded too much disturbance
totheforest floor to permit seedling estab-
lishment. They expressed concernthat this
lack of protection could make dawn red-
wood go extinct initslast natural habitat.
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