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In May 1989, the Desert Le-
gumeProgrambegantria plantingsof
legumesin field plots located at the
Univergty of ArizonaCampusAgricul-
tural Center (CACfield6),inTucson.
Theinitial purposeof thesetria swasto
evaluatevarioustaxafor their adapt-
abilitytotheloca climate. Anadditiona
goal was seed-increase to augment
DELEP sseedbank. Asthefieldtrials
continued, theplantsalso served asa
sourceof plant material for several re-
search projects primarily involving
screeningfor bioactivecompoundswith
pharmaceutical applications. Those
plantsthat performedwell and hadan
attractivegrowthform, foliageor flow-
erswerea soevaluatedfor their poten-
tial aslandscapeplants. A dozentrees
and shrub specieshavemadetheir way
intotheArizonalandscapenursery trade
followingfiddevduationsat DELEP.In
1991, asitefor frost-sensitivewoody
legumeswasestablished at theY uma
MesaAgricultural Center, in'Yuma,
AZ.In1997 afieldfor woody shrubs,
suffrutescent perennia sand someher-
baceousperennial specieswasplanted
atasecondlocationattheCAC(fidd3)
andin1998afieldfortreeswasputin
attheWest CampusAgricultural Cen-

ter (WCAC). Together, the Tucson
fieldscomprisegpproximately 3.5acres
andtheY umafieldsaddanadditiona 4
acres. Over 500taxaof legumeshave
been planted amongthesefieldsinthe
past 14 years. Plantingshavecontinued
through 2004 with additional plants
ready for installationin2005.
Withfew exceptions, theplants
usedinthesefid dtria shavebeenpropa
gated at DELEP sCAC facilities. In
most cases, the plantsare planted out
from 1-gallonor 2-gallon containers,
withsomeplantsgrownonto5-gallon
size prior to planting. Depending on
plantinglocationand eventual mature
size, between 2 and 10 plants of each
accessionarepropagated. M ost plant-
inghastaken placeduringthespringand
summer monthsto optimi zeestablish-
mentandgrowthpriortowinter. Newly
planted specimensareprotectedwith
poultry nettingtoexcluderabbits. This
isremovedwhentheplantsarelarger.
Flood irrigationinthe CAC fieldsis
provided on an as-needed basiswith
theirrigation scheduleadjustedtore-
flect the age of the plantings, season,
andrainfall.In2004, webeganretrofit-
tingtheoriginal CACfidd(fied6) with
adripirrigation system. The WCAC
fieldwasprovidedwithdripirrigation
fromtheoutset. TheY umafieldshave
beenflood-irrigated onceevery three
weeksinthesummer monthsand once

every sxweeksinthewinterfollowing
aninitial establishment periodfor the
early plantings. Manual and chemical
weed control isperformed asneeded.
L arger woody speciesareprunedwhen
youngtoencouragedevel opment of an
arborescentformandtofacilitateweed
control beneaththem. Otherwise, prun-
ingisperformedmainly toremovepor-
tionsof plantsthat havebeendamaged
by stormsor freezingtemperatures.
Thesoil at thedifferent fields
variesconsiderably. The CACfields
arelocatedinthefloodplainof Rillito
Creek and the WCAC fieldison the
floodplainof theSantaCruzRiver. The
soil infield6atthe CACissandy clay
whilefield 3hasaheavier clay soil. At
theWCA Cfieldthesoil isbackfill of
unknown origin. It has alower clay
contentthanthe CACfields. ThepH at
theTucsonfieldgtesisdightly akaine.
TheYumafieldsarelocatedonanarea
of stabilized sand. Boththe CACand
WCACfieldsarelocatedinareassub-
jectedtocoldair drainageand experi-
enceregular freezingtemperaturesin
winter. Insomeyears, overnight tem-
peraturesfall below 20° F (-6.6° C).
Thesefieldsprovideexcel lentlocations
inwhichtoevaluatecoldtolerancein
tropica andsubtropica legumespecies.
Asexpected, freezingtempera:
turesaccountedfor thegreatest number
of plantsthat failed to survive. Many



plantsdiedduringtheir firstwinterand
someof thesemight havesurvivedhad
they beenlarger. Theparticularly cold
freeze of December 1996, whentem-
peraturesin CACfield6fell to15° F
(-9.4° C) killedanumber of plantsthat
hadsurvivedpreviouswinterswithrela
tively minor damage. In some cases,
sengtivity tofreezingtemperatureswas
observed to vary between individual
plantswithinasingleaccession.

The second largest cause of
mortality seemstobefield conditions.
Many Australiantaxathat occur natu-
raly inareaswith acidic, sandy soils
quickly declinedanddiedwhenplanted
in the alkaline clay soil at the CAC
fields. Thiswasmost noticeableduring
thehot, humidsummer months. Others
persistedforayear ortwobutgrewlittle
if any, developed chlorosis, and fre-
quently exhibitedconsderablestemdie-
back beforeexpiring. It wasnot deter-
minedwhichsoil conditionsresultedin
the deaths of these plantsor if patho-
gensmay havebeenacontributingfac-
tor. Several species that had been
plantedin CACfield 3had donewell
until thesummer of 1999whenacom-
bination of over 6in (150mm) of rain
during July and abroken water main
resulted in that field being inundated
withstandingwater for aperiod of four
weeks. Theplantsmost affected by the
waterlogged conditionof thefieldwere
fromregionswithdry summersor from
higher elevationdry regions. Thema-
jority of thespeciesinthefield showed
littleor noill effectsfromthisevent.

Predation by rabbits and go-
phersaccountedfor thelossof anum-
ber of plantsin CAC field 6 and the
Y umafields. Rabbitswereprimarily a
problemwithyoung/small plants, how-
ever, gophers appear to have caused
fatal damagetoseveral largeshrubsand

atleast onetree. Damageby chewingor
suckinginsectscaused littleapparent
damage, andthiswasconfinedtocer-
tainspecies.

Thecourseof thesefieldtrials
hasundoubtedly exceededthelifespan
for anumber of suffrutescent taxaand
evensomewoody species. Many Aus-
tralianacaciasarereportedtoliveonly
5to010years. A number of plantsdied
for reasonsthat were not determined.
Someplantssmply disappearedwith-
outatracewithintheirfirssmonthsinthe
fidds. Somesmadl plantsmay havebeen
accidentaly destroyedduringweedre-
moval. Othersmay havebeenkilledby
herbivoresor pathogens.

Peoplehavebeenmovingplants
fromonelocationtoanother for thou-
sandsof years. Thishasgresatly acceler-
atedinthepast century withtheadvent
of moderntransportation systems. In
somecases, plantsthat havebeenintro-
ducedintoenvironmentsbeyondtheir
natura distributionhaveescapedfrom
cultivationand becomeseriouspests,
causing economi cand environmental
damage. M ost exotic plant speciesdo
not exhibit invasive tendencies or at
worst becomegardenweeds. Still, the
possibility doesexist for anintroduced
plant to escape and becomeasignifi-
cant problem.

DELEPiskeenly awareof its
respong bility toavoidintroducingplants
that could become ecosystem weeds.
Todate, 56taxaof legumeshavebeen
observed to reproduce from seedsin
DELEP sfieldplots. It mustbekeptin
mindthat thesefieldsareartificid envi-
ronmentsthat provideoptimumcondi-
tionsfor germinationandgrowth. The
soil isregularly disturbed duringweed
control operationsandamplemoisture
Ispresentatinterval sduringthegrowing
season. Aridenvironmentspresent dif-
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ficultchallengesfor theestablishment of
woody plantsoutsideof riparianhabi-
tatsasevidenced by thelack of infesta-
tionsof exoticwoody speciesinupland
areasof the Sonoran Desert surround-
ing cities and townswith their abun-
danceof cultivatednon-nativetreesand
shrubs.

Vigilanceisessentid, however,
particularly withplantsthat arenot na-
tivetosouthwesternNorth America. Of
the 45 taxa of legumes observed to
reproduce from seeds in the Tucson
fieldgites, 17 arenativetoArizonaand
7 others are native to areas of the
Sonoran Desert outside of Arizona.
Only 10 taxathat reproduced in the
origina Tucsonfieldsite(CACfield6)
are native to areas outside of North
Americaand of these, 5 subsequently
diedout. Fivevolunteer taxahavesur-
vivedinthefields: Caesalpiniagilliesi
iswidely cultivated acrossthe south-
westernU.S. and often becomesferal
around settlements. Senna
artemisioides subsp. filifolia and
Sennaartemisioidessubsp. petiolaris
arewiddly grownaslandscapeplantsin
desert areas of southern and central
Arizona TheseAustrdiannativeshave
beenobservedtoestablishoccasondly
alongroadsor indesert areasadjacent
tolandscapeswherethey arecultivated.
Sennaaphyllaisrepresentedby asingle
plant that volunteered adjacent to a
parent plantin CAC field 6. Mimosa
farinosapresentssomeconcernashun-
dredsof seedlingshavevolunteeredin
the field where the parent plants are
growing. Sinceirrigation hasbeenre-
duced, new seedlingshavebeenfew,
however thesearebeingremovedand
thisspecieswill notbemadeavailable
for horticulture. Only 2legumetaxanot
nativetotheimmediatevicinity of the
CAC fields, Senna hirsuta var.
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glaberrimaand Sennalindheimeriana,
have been observed to germinate out-
sideof theirrigatedareasof theTucson
fields. Bothof thesearenativetoareas
of eastern Pima County at aslightly
higherdevation.

I nterestingly, noneof theAus-
tralian acacias except for Acacia
stenophylla have been observed to
reproducefromseedsinDEL EP sfidds,

though many have profuse seed pro-
duction. Two plants of Acacia
stenophylla became established in
CACfidd3followingextensveflood-
inginthat field during the summer of
1999. Inhabitat, they arefoundalong
seasonally flooded watercoursesand
seasona swamps, thoughthey perform
quitewell indesertlandscapes.

Severa taxa have been ob-
servedto produceroot-suckersunder
cultivationinDELEP sfields. These
include Acacia ampliceps, Acacia
jennerae, Acaciasalicina, Geoffroea
decorticansand Prosopisreptansvar.
cinerascens.

L egumeTaxaObserved to Reproducefrom Seedsin DEL EP Field Evaluation Sites

Occurrence F—Frequent, morethan 20 plants
O-0Occasond, 5-20plants
R—Rare, lessthan5plants
TaxonomicName

Occurrence

Acaciaangustissmavar. angustissma(Tucson)

Acaciafarnesiana(Tucson)
Acaciafurcatispina(Tucson)
Acaciamillefolia(Tucson)
Acaciamodesta(Y uma)
Acacianeover nicosa(Tucson)
Acacianilotica(Yuma)
Acaciaroemeriana(Tucson)
Acaciastenophylla(Tucson)
Acaciavillosa(Tucson)
Brongniartiaalamosana(Y uma)
Caesalpiniagilliesii (Tucson)
Caesalpiniamexicana(Tucson)
Caesalpiniaplatyloba(Y uma)
Calliandracalifornica(Tucson)
Calliandraeriophylla(Tucson)
Daleapulchra(Tucson)
Eysenhardtiaorthocarpa(Tucson)
Eysenhardtiatexana(Tucson)

I ndigoferasphaerocarpa(Tucson)
| ndigoferasuffruticosa(Tucson)
Haematoxylumbragetto (Y uma)
Havar diamexicana(Tucson)
Leucaenaleucocephala (Y uma)
Lonchocarpuscapassa(Y uma)
Lysilomacandidum(Y uma)
Macroptilliumatropur pureum(Tucson)
Mimosaasperata(Tucson)
Mimosadysocarpa(Tucson)
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Mimosaemoryana(Tucson)
Mimosaephedroides(Tucson)
Mimosafarinosa(Tucson)
Mimosapalmeri (Y uma)
Parkinsoniaaculeata (Tucson)

Parkinsoniafloridasubsp. florida(Tucson)

Pihecellobiumdulce(Y uma)

Prosopisglandulosavar. torreyana (Y uma)

Prosopi spubescens(Tucson)

Prosopisreptansvar. cinerascens(Tucson)

Prosopisve utina(Tucson)
Rhynchosi atexana(Tucson)
Sennaaphylla(Tucson)

Sennaartemisioidessubsp. xartemisioides(Tucson)
Sennaartemisioidessubsp. filifolia(Tucson)
Sennaartemisioidessubsp. petiolaris(Tucson)
Sennaartemisioidessubsp. xsturtii (Tucson)

Sennaconfinis(Tucson)
Sennacovesi (Tucson)
Sennadurangensis(Tucson)

Sennahirsutavar. glaberrima(Tucson)

Sennalindheimeriana(Tucson)
Sennaoccidentalis(Tucson)

Sennapleurocarpavar. pleurocar pa(Tucson)

Sennaroemeriana(Tucson)
utherlandiafrutescens(Tucson)
Tephrosiapurpurea(Tucson)

Thefrequency of evaluations
variedfromyearlytoonceevery severd
years depending on the field and the
lengthof timesincethefieldwasorigi-
nally planted. Informationrecordedfor
plant specimensgrowing in thefield
plotsincludedsurvival, freezedamage
andother problems, heightor size, gen-
erd healthand appearance, andflower-
ing/fruiting. Accessionslocatedindif-
ferentfieldshaveseparateentries.

| extend my sincereapprecia-
tiontoDEL EPhorticulturistKen
Coppolaandthemany volunteers, part-
timegroundkeepersand University of

Arizonastudent employeeswho have
hel pedto propagate, plant and carefor
theplant specimensinthisfieldstudy. |

amgrateful alsotothepersonne of the
Univergty of ArizonaCampusAgricul-
tural Center and West CampusAgri-
cultura Center,inTucson,andtheY uma
MesaAgricultural Center for preparing
thefields, andfor performingvita main-
tenanceincludingirrigation, diskingand
mowing, removal of pruned material

andgopher control.

Thefull text of theindividual

plantevauationswill beavailableasan
email attachment. I nterested partiesmay
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contact DEL EP by phone, post or by
emall a: mjohnson@ag.arizona.edu
This work was supported in
part by grants from the Wallace Re-
search Foundation and the Arizona
Nursery AssociationANAFund.
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Weather inTucsonturned
dramatically cooler duringlate
October, asisthenorm. | began
movingour frost-sengitiveplantsinto
thegreenhouseto* overwinter”,on
October 27". Weareusingamuch
smaller greenhousethiswinter, aswe
havefewer plantsthat fall intothe
“senditive’ category thanwedidin
previousyears. Few plantswill
remaininour shadehousesduringthe
winter. Groupsthat will stay there
includetheunidentified Lupinus
propagations, Astragalus, Dalea,
and Lotusspecies. Several of the
Lupinusthat wegrew for
identification purposes|ast year were
identifiedand | haverepropagated
accessionsthat either didnot
germinateor flower, inthatfirst
attempt. Hardy but weedy
Desmodium* tobedetermined” and
Prosopisspeciesfor theBoyce
ThompsonArboretumwill also
remainintheshadehouses.

Somespecimensbeing
grownforidentificationarefromseed
collectedinmilder climateareasof
Texas, andthesouthwestern United
States. Thesearelikely toofrost-
tender for Tucson, but perhaps
suitablefor eventua plantinginour
Yumafields. After Matt hasidentified
anaccessi on, hedetermineswhether
that plantisappropriatefor DELEP' s
nursery.

New specimensalready
representedintheliving collectionbut
grownfromadifferent seedaccession
might still beplantedfor seed
increase, allowingustobroadenthe
geneticdiversityinour seed bank.

Our Tucsonvolunteersareusual ly
enthusi asti cabout adopting our
propagation*leftovers’ whicharenot
neededfor seedincrease.

It wasasad day in October,
whenvolunteer Betty Galambacal led
toinformusthat Emily Johnsonhad
died. Emily’ swork herebeganin
1994 andincludedworkingwith
RamonaJohnson (norelationto
Emily), Betty, and Janet Gray onthe
Donor Relationsproject. Emily was
anenthusiastic, sweet, andgenerous
part of our great team of volunteers.
Althoughhedlth problemsprevented
her regul ar attendanceof meetings
duringthepast few years, shewill be
missed by all of uswhoknew her.
Wesend our sincerecondol ences, to
Emily Johnson’ sfamily andfriends.

Saff and Volunteersin Action

Mattisplanninghiswintertrip
toour Y umafieldsduringearly
December. Former DELEP
employeeJamieWah! hasbeencaring
for those specimens, onanoccasi onal
basis, thisyear. Thank you, Jamie
andall Yumavolunteers. Thanks,
also,toWayneMacGowan, Chris
Marshall,andKarl May, whohave
providedweekendlaborinthe
greenhouseand shadehousesduring
thepastyear.

Datesfor thespring 2005
volunteer sessionswill beheldon
January 12" February 9™ March 9"
April 13" andMay 11" Pleasecall
meat 520-318-7047, tolearn more
about participationasaDEL EP
volunteer, bothinTucsonand
elsawhere. KC

Emily Johnson



DELEP Seed Identification Project

TheDELEPseed bank in-
cludesnearly 3400individual acces-
sionsof seeds. Thisrepresents
1344 identified species(1428taxa
including subspeciesand varieties)
in218genera. Whilemost of the
accessionswereidentifiedat the
timeof collectionor receivedfrom
other sourceswithidentification,
about 300 accessionswereinad-
equately identified. For some, the
genusisknownwhilefor others
eventhisislacking. Someof the
300 seed accessionswerecol lected
by DEL EP personnel whileothers
wereprovided by volunteersand
otherindividuals. Itisnotalways
possibletoidentify anunfamiliar
plant at thetimeaseed collectionis
made, particularly if flowersare
absent, astheidentificationkeys
usedinmost floristicandtaxonomic
treatmentsarebased at |east in part
onfloral characters. These seed
collectionswereprocessed and
placedintofrozenstorage, with
thoseaccessionslackingidentifica-
tiontothegenericlevel havinga
designated storagecontainer labeled
TBD (ToBeDetermined). Theuni-
dentified accessionsrepresent po-
tentially valuableadditionstothe
seed bank and somecontainsignifi-
cant numbersof seeds, but without
identificationthey remainanun-
tapped resource.

Twoyearsago, DELEP
beganaprojecttoidentify these
accessions. Anattempt wasmade
to propagate at | east one plant of
each accessionfor purposesof
identification. Thisinitial effort pro-
duced plantsfrom 170 accessions.
Theidentity of some plantsbecame

readily apparent asthey grew, as
examplesof those speciesarerep-
resentedin DEL EP sfield plantings.
For anumber of plantsof wild ori-
ginwithinformationonthecollec-
tionlocation, it waspossibleto
identify themfromregional florasor
monographsoncethey flowered. To
date, 45 accessionshavebeeniden-
tifiedtothespecieslevel andthe
genushasbeendeterminedfor 7
additional accessions. Theacces-
sionsidentifiedinthisprojectin-
cludethreenew taxato the seed
col | ecti on: Astragalusprorifer (1
accessionfromtheBajaCalifornia
peninsula, Mexico), Indigofera
miniatavar. miniata (2 accessions
fromthe1990 Texascollectingtrip)
and Phaseol us angustissimus, (1
accessionfrom SantaCruz County,
Arizonaand 1 accessionfromthe
1996 Texastrip). Someaccessions
areof legumesthat arecommonly
growninhot climatesaroundthe
worldincluding Albizialebbeck (4
accessions) and Leucaena
leucocephala (4 accessions). These
speciesarealready representedin
DELEP sseed bank by several
accessions, butthenewly identified
accessionsadd diversity tothecol-
lectionsof these plants. Other ac-
cessionsthat havebeenidentified
provided additional collectionsfor
plantsfor whichwehad previously
had only asingleaccession. Some
of theplantsgrownfor thisproject
areyielding quantitiesof seedsfor
the seed bank and otherswill be
planted out to grow themtolarger
sizefor futureidentification.
Thisprojectisongoing. We
arerepropagating some of the her-
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baceousaccessionsthat previously
diedwithout floweringandwill be
making new attemptsto grow the
accessionsthat havenot previously
germinated. With someplantsit may
be practical to make pressed her-
barium specimensand send theseto
specialistsat other institutionsfor
identification. Themost challenging
accessionswill bethosecollected
from cultivated plantsindistant |o-
calesandthosefor whichwelack
any informationontheir origin.
Someof theseaccessionswill likely
remain undetermined but weintend
tocontinueeffortstoidentify as
many of themaspossible. MBJ

Thisseedidentificationprojectwas
made possible by the generous sup-
port of the Wallace Research Foun-
dation.
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DELEFP's bulletin Aridus, is published
threetimesannually tostimul ateinterest
in desert legumes, to inform our readers
of DEL EP sactivities, andto encourage
support for DELEP’ s programs. Manu-
scripts related to legumes are welcome
and should be mailed to the editor for
review. Subscriptions are complimen-
tary and are available by contacting the
DELEP office. Aridusis published by
The University of Arizonaon behalf of
The Desert Legume Program.

Financial support for DELEP comes
from contracts, grants and contribu-
tions from private industries, govern-
ment agencies and individuals.

To Contribute: Send a check, pay-
ableto U of A Foundation/ DELEP, or
call the DELEP Office concerning a
pledge, arestricted gift, or estate plan-
ning.

The Desert Legume Program

2120 E. Allen Road

Tucson, Arizona 85719

Opportunitiesfor Participation

Dedicated volunteer work isanintegral
component of DELEP. Our volunteers
comefrommany backgroundsandwork
on avariety of projects including wild
seed collecting, seed processing, organi-
zationof special events, and officework.

To Volunteer: Or just to explore the
possibilities, tel ephoneour office(520) 318-
7047) or drop us a note or email:
kcoppola@ag.arizona.edu.



The University of Arizona
DesertLegume Program
2120 East Allen Road
Tucson, Arizona, 85719
U.S.A.

Return Service Requested

Acacia brachystachya (KC)
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