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InJuly 2014trees and shrubs planted within six ungulate exclosures in the spring ofizfi@&evisited
to estimate the survivorshipfdhe plantingsin total 1187plantswere countedof 9 taxon red-osier
dogwood Cornus sericgablack ottonwood andaspen Popuusspp), willow (Salixspp.), vater birch
(Betula occidentaljsgoldencurrant (Ribes aureui Saskatoon servicebermrfielanchier alnifolig
ocean sprayHolodiscus discoliprblue dderberry Sambucus cerulgézand dokecherry Prunus
virginiang. Five yeas after planting averageoverall survivorship was 53%7ess than in 2010he
estimated rate of survivalas highest for serviceberry (82%), chokecherrgdy,Gnddogwood (656)
Lowest rates of survival were observed Ropulusspp. (36%6),water birch(31%), and willow (Z8).
Species varied in suivorship trends over the past spears with some experiencing major declines
Despite declining survivorship of plantBépulusspp.and willows in some exclosures, casual
observation showed thatew recrutment of these species is high outside of the landscape fabric.

To improve the condition of thaspen andshrublandareas of the Zumwalt Prairie Presei(#PP)The
Nature Conservancy constructed a number of bank-pole and vire ungulate exclosuresn its lands



Zumwalt PrairidPreserve Pine Creek Shrub Survivorsh®

between 2002 and 2008. The fencam to exclude the large ungulates such as cattle, elk and deer,
which consistentlypose a threat to the ZP$hrublandsdue to their extensive browsing activity. To
supplement the natural recruitment and colonization by native trees and sheikigen small andix
largeexclosures in the Pine Creek area of the ZPP were planted with a selection of ten native tree and
shrubspecies in the fall of 2008. These species inclucktiosier @gwood Cornus sericga
cottonwood (Populus trichocarpaquaking apen Populus tremuloidgswillow spp.(Salixspp.),water
birch Betula occidental)s saskatoonexviceberry Amelanchie alnifolia), golden arrant (Ribes
aureun), ocean pray Holodiscus discoty blue dderberry Sambucus caerul@¢and tokecherry
(Prunus virginiang Most plants were planted on landscape fabric or in plastic tubete summes

of 2009 2010 and 2013ield personnel censused the planted shrubs and tiegbe large exclosures
to estimatetheir survivorship onetwo and fiveyears after planting(Harrington et al. 2009, 2010
Rossman and Taylor, 2013 he results showedfterent survuvorship ratedor each species, some
experiencing large increases in mortality the summer of 204, we revisited thdarge exclosure®
assess survivorshgixyears after planting.

FIELD SURVEYS

Census of the Pine Creek exclosures took plackityl8", 2014. At each sitethe number ofliving
trees and shrubs present dang strips oblacklandscape fabricor each of thel0 species mentioned
in the introductionwere counted. Tees planted in small squares of landscape falvgce not counted
as severaleterioration may have influencecbunts.

Five of thesix large buk-and-pole exclosures were monitorggrigurel). All five exclosures surveyed,
ASPEX@0, 21, 22, 23 anBHRBEX@I2, were fully censusedn previous yearSHRBEX@I2 was
sampledby surveyingthe same landscape fabric strips in 2009 to achieve comparaldeunts;
however the information on whichabric patches were surveyed could not be locasedan entire
census was undertakeMo landscape fabric was present in SHRBBEX@hdit was too wet to survey
so only photopoints were taken and no species data recordled small wire exclosuregere not
monitored.

Due to difficulty in differentiating between cmnwood and quaking aspen in the planting tubes in
2009, these species have been grouped into the Rapulusspp. in all monitoring and analysis.

Allthe photopoints at each exclosurthat were established in 2018ere revisitedandnew photos
were taken GPS points for these can be foumdthived2 y | f 20Ff RNAGS o0a¢
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ANALYSIS

In 2009 and 2010, the totalumber of live and dead plant®unted on landscape fabric during the
censuswas divided by the number of plants plantedd 02 NRAY 3 (2 (i K $od&@émngineNI O
the ratio of plants protected by landscape fabric. This ratid the number of plais of each species
planted by the contractowere then used to estimate the total number of plants of each species
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originally planted within the fabricovered areas. The numbers of live plants observed during the
census was then divided by the estimatetloé original number to yield an estimate of survivorship
2014, only live plantavere counted. These numbers were themgearedto the 2009 estimatsof the
original number of shrubon landscape fabric to generagarvivorship estimatesCount data génered
RAZNAY 3 Y2YyAG2NAY3 41 & O2YLI NBR (G2 LINBOA2dza &S|t N

Thesurvivorship percentagesere average@cross species and exclosures to obtain summary data.
SHRBEX@I1 was excluded from all averagas it was not surveyed in 201 past yearSHRBEXCL
01 was surveyed andnly counts from planting tubes were includedowever this data was not
included in species averages or used to compare exclosures due to the site being only partially
surveyed in 2013 and not surveyed in 2014.

Average overabixyear survivorship in theix exclosures was %3(Table 1)Survivorshigangedfrom
33% INASPEX@2to 78% inboth ASPEXE1 and SHRBEXEI2. Survivorshipalsovaried greatly
among specieéTable 1)Willow andwater birchhad the lavest survival rates at 28 and31%,
respectively Serviceberrand chokecherrghowedhigh survival with rateof 82%and 70%
respectively Casual observation during monitoring suggested that those speciksigh survival
rates also hadhighrates of recruitmentn the exclosures with margmallvolunteershrubs growing
nearby.Aspen within the apen exclosuresere also abundant however planting occurred with small
patches of landscape fabric that had deteriorated resulting in few trees loeingted influencing the
survivorship results.

The variable survivorship among species ind&68Xklso reflected in the species survival rates over the
last four yearghat data was collecte@igure 2. Dogwood,Populusspp., water birch, and willowad
experienced major declindsetween 2009 and 2013 however have seen an increase in survivamship
2014.Serviceberry, elderberry, and chokecherry have maintained relatively steady levels of
survivorship but have declines of between 10 and D&%rthe lastfive years. Grrant survivorship
initially increasedrom 2009 ,but returned to the original 2009 count in 202kean sprayurvivorship
increased by about 15%etween 2009 and2013, but has shown a sliddtrease in 20Ldbcean spray
survivorship istill 8% highein 2014than in 2009

Twoof the five exclosurexensused in 201have experienced major decline insurvivorship since
2009(Figure 3. ASPEX@0 survivorship dropped3% andASPEXE22 lost 36%0f alltrees andshrubs
initially planted ASPEXGR3 dropped just % maintainnga fairly steadysurvival rate of about %4
ASPEXE21 and SHRBEX@R, meanwhile both reporteda respective48%and 10%ncreasen
survivorship between 2009 and 201

Species that were not planted but were obsenadthe landscape fabric include wild ros&o&asp.),

Oregon grapeNahonia repeny snowberry $ymphoricarpus alblisand gooseberry curranR{bes
montigenun). Qlfur cinquefoil Potentillarectsd > | KA 3IK LINA2NARGE a! é¢ fAAQ
bull thistle Cirsium vulgarepg SSR y 20 f A4GSR o0& (KS O2dzydeé o dzi
in the exclosuregWallowa County Weed Board, 2014)
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All exclosures except f@HRBEX& L have no sign of ungulate use and appear to be successfully
keeping out elk, deer, and cattlfhe fence oEHRBEX@R appears insufficient as aalk carcassvas
observedinside the exclosure during monitorirag well as large amounts stat and herbivory
evidence The fence brachesrecorded in 2013vere repaired on 9/17/2013 by ZPP caretakers.

Photopointphotographsare locatedn Appendix 1 (Figures¥) and the original files are archived
with TNCThe planted shrubs are mostly quite large and appear healthy and robust. The willows in
SHRBEX@IL are short but abundant.

Sixyears after plantingshrub survivorship remaineat over 66 inASPEXE1 and 23 and SHRBEXCL
02. In addition, survivorship remained over 60% for ith@st common species plantdgerviceberry
golden airrant, blue elderberryand dcokecherry. ASPEX@20 and 2Zhave shown steady decreases in
survivorship with values currently around 30@erall, the plantings seem to be doing well and the
shrubs and trees are growing in siZée variability seen in exclosure survival raselikely dudo a

range of factorsuch asvater availability, aspen overstory, abdowsing.

As observedn 2010 and®2013 in 2014serviceberry and chokecherry have the most consistent, highest
survival rdes across exclosureghese species appear to be the most hardy and-sweted for

restoration on ZPRNater birdh and willowshow the lowest survivahowever have shown an increase
in survivorship this yeaBuitability of plantiag location for each szies isrery important to
survivorshipBothwillow andwater birch require a substantial water supply and high water table, so
the ephemeral nature of Pine Creek may disadvantage these shrubs unless they are planted
immediakly adjacent to permanent wateWater birch are also seen to thrive in lower canyon
habitats that have a high proportion of coarse, well drained soils that are seasonally saturated. This
characteristic may have also influenced mortality of this species in upper Pine Thesdlkcreas in
survivorship seen in 2014 could be a result of the changed survey metl®idRBEX@R andafull
census of this exclosure in future ye@secommendedo retain accurate measures.

Theoretically, shrub survivorship should only remain the same ore@dese; once a planted shrub dies,

it will not be counted on the next monitoring occasion and the number of living shrubs will decrease
However multiple species havehown increases in survivorship percentageger time There are

several possible reaserfirst, a shrub may have experienctemporary dieback in previous survey
yearsand regrown since therSecond, a dead shrub may have been replaced by a new recruit of a
planted species. Currant often regenerates through underground rhizomes, a mschay which
nearby open fabric holes could become occupied by new cupiamits(Marshall 1995)Ocean spray
does not reproduce by rhizomes but rather by rapbwn sprouting or seed, and though seedling
establishment is uncommon, an open canopy like that of the shrub plantings has been suggested to be
beneficial to germination and establishment (Frg®10) Unfortunately, it is impossible to

differentiate new colonizers from planted shrubs on the faldfioally, errors in survivorship

estimation due to difficulty in counting vacant holes in 2009 and 20idchanges in the survey
method may bdactorsin the reported survivorship increase.
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While monitoring the survivorship of the planted shrubs and trees is important, as time passes,
recruitment should also be consider@dmeasuring restoration succe$®r examplethe survivorship
datum of thePopulusspp. INASPEXE20 is very low, only 3%, but there are actually abundant aspen
suckers in the exclosurew fabric patches remain afteruchdeterioration in the pastixyears,

making accurately counting planted aspen impossiBleotographs and quiéative observatios of the
exclosure reveal a different story than the data: the aspen replanting was successful and has resulted
in much new suckerindgruture monitoring effortsvould benefit fromrecruitment observation and

general shrub health assesent in addition to survivorship measurements.
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Figure 1. Map of survey sites and study area.
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Figure2. Mean survivorship (%) of each shrub or tree species in all exclosures each year.
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Figure3. Survivorshig%) of all trees and shrubs ia&h exclosure byear, 1, 25 and 6years after
planting SHRBEX@R was not surveyed in 2010 as&iHRBEX@IL was not surveyed in 2013 or 2014.
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Table 1: Planted shrub and tree survivorship in 2014, six years after planting. A dash indicates the
species was not planted in the exclosure. The deterioration of fabric patches around Populus
species resulted in few trees being counted in the census despite abundant suckers in the

exclosure.
Common name ASPEXG20 ASPEXG21 ASPEXCR2 ASPEXC23 SHRBEXAZ Average

Dogwood 31% - - - 100% 65%
Populusspp. 3%* - - - 68% 36%
Willow 0% - - - 45 23%
Water birch 20% - - - 42% 31%
Currant 59% 66% 26% 66% 100% 63%
Serviceberry 70% 89% 53% 100% 100% 82%
Ocean spray 32% 50% 10% 24% 100% 43%
Elderberry 61% 95% 13% 91% 50% 62%
Chokecherry 46% 90% 63% 52% 100% 70%
Average 36% 78% 33% 66% 78% 53%
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Figure ASPEX@2on 18-Jut2014.
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Figure7. ASPEX&30n 18-Jut2014

Figure8. SHRBEX@I1 on 18-Jut2014

Figure9. The western portion oSHRBEX®@2 on 18-Jut2014
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