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PREFACE

This report is the result of a cooperative Challe@gst Share project between the Institute for
Applied Ecology (IAE) and the USDI Bureau of Lancgiagement. IAE is a non-profit
organization dedicated to natural resource contienjaesearch, and education. Our aim is to
provide a service to public and private agenciekiadividuals by developing and
communicating information on ecosystems, species gffective management strategies and by
conducting research, monitoring, and experimet&& offers educational opportunities through
internships. Our current activities are concesttan rare and endangered plants and invasive
species.

Questions regarding this report or IAE should breated to:

Andrea S. Thorpe, Conservation Research Prograecoir
Institute for Applied Ecology

PO Box 2855

Corvallis, Oregon 97339-2855

phone: 541-753-3099, ext. 401

fax: 541-753-3098

email: andrea@appliedeco.org
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INTRODUCTION

Background

Solanum parishi{cover photo & Figure
1), Parish’s horse-nettle, is a rare plant of
southern Oregon that occurs in Jackson,
Josephine, and Curry counties (Figure 2). Most
known occurrences are on lands managed by
federal agencies, including the USDI Bureau of
Land Management and the USDA Forest Service.
Previous studies have shown that this species is
among a group of plants that may benefit from
wildfires (Copeland 2004), but a clear
understanding of how fire affects survival and
reproduction of the species after controlled bt
is lacking. This project will clarify the roll dire
and fire intensity on this species and provide
guidance for fuel reduction planning.

Figure 1. Solanum parishiindividual.
Photo by R.T. Massatti.

Description and ecology

Solanum parishiis an herbaceous perennial that becomes moresowlasdy with age.
Individuals are less than 100 cm tall, much-brad¢lhed generally glabrous, though sparse,
simple hairs may be present. Stems are clearligdng ribbed. Leaves are lanceolate to elliptic
with wavy to entire margins and 2 to 7 cm long.e¥lare usually unlobed and sessile or
gradually tapering to their bases. The blue-puft@evhite) flowers are clustered in umbel-like
inflorescences in which pedicels are longer thadupeles. Fruits are berries 7 to 10 mm in
diameter that turn from green to purple with a§elanum parishioccurs in dry chaparral and
shrublands, oak and pine woodlands, and pine ®thstughout its range from southern Oregon
to Baja California at elevations less than 2,000Individuals typically occur in small
populations (less than 10 plants) scattered atheslendscape.

METHODS

Initial field work was conducted from June 15 5 2009 in the Squires Peak — Woodrat
Mountain area of the Ashland Resource Area, Medistrict BLM. Forty monitoring plots
were established, 23 at Hukill Hollow and 17 at W@ Mountain (Appendix A). Plots
measured 3 m by 6 m, with the long axis orientedlf to the slope. Each corner was
monumented with a 3 to 4 ft piece of rebar sunkal®4 in into the ground. A numbered metal
tag was wired around the upslope right rebar (éerohtned when standing at the bottom of the
plot and facing upslope); this rebar also servettha®rigin (0, 0) when measuring plant
distances within the plot (see below), with the 3ide representing the x-axis and the 6 m side
representing the y-axis. Plots were situated ¢tude at least tw&olanum parishiindividuals
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in their upper halves. Half of the plots
were randomly assigned to the burn
treatment, while the other half will

serve as controls, being either excluded
from burn areas or protected from
burning. Green flagging was tied
around each of the rebar corners of
control plots while orange or pink
flagging was tied around each of the
rebar corners of burn plots.

Within the plots, each plant was
mapped onto a grid and its x-value and
y-value were recorded. The maximum
and perpendicular widths and the
number of fruits and/or flowers of each
plant were recorded. Reproductive
effort was calculated as the sum of fruits rigyre 2, Distribution ofSolanum parishiin

and flowers, based on the assumption thbregon. The map was created by the Oregon
all flowers recorded will mature into Flora Project’s Plant Atlas.

fruits. _ (http://oregonflora.org/atlas.php)

Herbivory by mammals and/or
insects was recorded as a yes/no value; mammalgdaweas defined as stems that were either
clipped or stripped of leaves, while insect damage defined as irregular damage to leaves
and/or stems, including ragged leaf margins anidheles. The cover of shrubs, forbs and
grasses was ocularly estimated both in the immediatnity of each plant and for the plot as a
whole. Total vegetation was also estimated forethire plot and a GPS point was recorded at
the plot’s origin.

Plots were revisited June 28-29, 2010, and plathitcaver measurements were taken.
Controlled burns were conducted by the Medford Biifé staff on November 4, 2010. Prior to
burning, tags marked with temperature indicatingpaere placed next to at least dhe
parishii plant in each plot. Temperature indicating pagais determine the range of a fire’s
temperature because the paint will bubble or mék given temperature is reached or exceeded.
Paints used for this fire register temperaturewéen 175°F and 1300°F. Two tags were placed
by each plant, one at ground level, and anothen aloove the ground. The average of these
tags was used to estimate the temperature ofréne Tiags were retrieved approximately two
weeks post-fire. Firsthand accounts of the coletidburns indicate that patchy fuels at Woodrat
Mountain produced marginal burns, while Hukill Holl burned a little better (A. Rebischke,
personal communication)Additionally, a burn plot at Hukill Hollow wasgtched with a
control plot due to proximity to fire hoses. Plati#l be revisited in the two subsequent years
after the fires (2011 and 2012).

Data analysis will test the fire effects on plamtvéval, size, reproduction, and seedling
occurrence. This method will indicate if fire afted burned plants as a group relative to

Effects of fire onSolanum parishji2010 2



controls. A logistic regression (effects on sua¥j\and t-tests (effects on plant size) will be
performed, with plant size before treatment inctlide a covariate.

RESULTS

In 2010, the forty plots contained 117 plants (m2® plants/plot), down from 118
plants in 2009. Despite the proximity of the styaypulations, we observed fairly different
population dynamics. At Hukill Hollow, the numbarplants decreased from 70 to 66 plants
within 23 plots. Five plants were missing, but oesv plant was found. At Woodrat Mountain,
the number of plants increased from 48 to 51 plauittsin 17 plots. Two plants were missing
and one new plant was found. Additionally, sevetahts counted as one plant in 2009 had
sufficient gaps in between plant crowns to justibpinting as separate plants in 2010. The mean
area of plants at both sites was 677.6 + 545 arl.8% decrease from last year. The mean area
of plants between sites was only marginally différ@able 1). Eighty-eight percent of plants
(45 total) showed signs of reproduction at Wootitatintain and had an average of 36.2 £ 7.9
fruits and flowers per reproductive plant. Thigi8% increase in number of reproductive plants,
and 14.2% increase in reproductive effort since920Beventy-one percent of plants at Hukill
Hollow (47 total) showed signs of reproduction,inéin average 13.5 * 2.9 fruits and flowers per
reproductive plant. This represents an 18% iner@athe number of reproductive plants and an
8.9% increase in reproductive effort since 2008%ett and mammal herbivory impacted both
populations oSolanum parishii Insect damage was noted on 47% of plants, amdmaah
damage was recorded on 65% of plants. Both typhkerbivory were more prominent at
Woodrat Mountain compared to Hukill Hollow (Table 1

Plant functional groups and their associated cware similar at Woodrat Mountain
and Hukill Hollow. Total vegetation cover averaged
42.6% between sites, up 1.2% from last year. Shrub
and graminoid cover increased to 17% and 14.4%,
respectively. Litter cover was 64.7%, down 13.9%
from last year. At Hukill Hollow, shrub and graroid
cover increased to 20% and 12.4%, respectively.
Notably, perennial graminoids increased two-fold.
Litter was 67.2%, a slight decrease from last year.
Overall cover remained the same. At Woodrat
Mountain, shrub cover was 12.9%, a 31.3% increase
over 2009. Graminoid cover also increased 5.5% to
17.1%. Litter decreased 26.9% to 61.3%. Overall
cover at Woodrat Mountain increased 2.7% to 46.6%.
Litter dominated the non-vegetative ground cover,
averaging 64.7% between sites, a decrease from 2009 o
The remaining ground cover was dominated by bareF'gure 3. Temperature indicating pz
ground with small amounts of gravel and rocksth ©N burned (right) and unburned (left)
immediate vicinity of theS. parishiiplants, graminoid PIOt tags.
cover increased to 14.5%, while litter cover deseea
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to 67.5%. Shrub cover increased to 11.7% (Table 1)

The temperature indicating paint tags showedténeperature ranged from at least 175°
to 400°F. No tags showed burning or bubbling &°67 Most plots experienced fires in excess
of 225°F, but less than 400°F.

FUTURE ACTIVITIES

All plots will be monitored in 2011 and 2012 taeenine the effect of fire o8olanum
parishii populations. Differences i8. parishiipopulation dynamics from 2009 to 2010, cover of
plant community functional groups, and fire intép&ietween sites suggest that analyses should
be completed individually for each site. The imfation from this research will assist in
determining if controlled fire is a tool that maeag should use to maintain and/or increase the
populations of this rare species.
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Table 1. Solanum parishicharacteristics at Hukill Hollow and Woodrat Moaint Area per plant was determined by calculating
the area of the ellipse formed by a plant’'s maxinand perpendicular widths. Reproductive effoddakulated as flowers plus
fruits. Total cover was a separate ocular estonatiot the addition of the different vegetativeegaries. “Ann. gram.” refers to
annual graminoids and “Per. gram.” refers to peimgraminoids.

Herbivory (% of population)

% cover (near plant)

% cover (plot)

Mean area Mean
(cm2+1 reproductive Ann. Per.

Site Year SE) effort + 1 SE Insect Mammal Shrub  Gram. Litter | Shrub gram. gram. Litter Total
Hukill Hollow 2009 693.9+81.4 124+ 3.0 76 53 12.9 9.2 62.1 19.1 111 0.3 68.7 39.7
2010 687.3 + 68.4 13.5+2.9 455 71.2 16.6 9.2 55,5 020. 115 0.9 67.2 39.7

% change -1.0 8.9 -40.1 34.3 28.7 0.0 -10.6 4.8 3.3 200.0 .2-2 0.0
Woodrat Mountain 2009 702.3+87.2 31.7+13.1 96 79 5.8 19.4 83.7 98 516 1.6 83.8 45.4
2010 664.9 + 89.6 36.2+79 49 56.9 5.4 214 83 129 815 1.3 61.3 46.6

% change -5.3 14.2 -49.0 -28.0 -6.9 10.3 -0.8 31.3 -44  316. -26.9 2.7
Total 2009 697.3 £59.7 22571 84 64 10 13.4 70.9 152 413. 0.8 75.1 42.1
2010 677.6 £ 54.5 23.4+31 313 65 11.7 14.5 67.5 17.013.3 11 64.7 42.6

% change -2.8 4.0 -62.7 1.6 17.0 8.2 -4.8 12.2 -0.9 35.8 .913 1.2
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APPENDIX A. DIRECTIONS, MAPS, GEAR LIST, AND DATASHEETS

BOTH SITES REQUIRE GATE KEYS

Directions to field sites:

Note: Distances are estimates only, please cherk #nd update as needed in 2010. There is an
Ashland Resource Area transportation map with thendy routes and field sites marked in red.
Other information on this map is for CYFA.

Woodrat Mountain From downtown Jacksonville, take S. Oregon &ta(County Road 584,
Applegate St.) south. After 0.2 miles, road sligetsand turns into Cady Road. After 1.8 (total),
turn left onto Sterling Creek Road (County Road)78¥om this junction, drive south ~4.6 miles
and turn right onto BLM road 38-2-29 (Woodrat MRd). After about 0.7 miles you will take

the left fork and must go through a locked gateéeAfn additional 0.6 miles take the right fork.
Drive an additional 0.6 miles, staying left at gngction. You should stay on top of the ridge

until the road dead-ends. From the park placeStBBA site is a short hike to the south, use GPS
coordinates and aerial maps. There are severaldiaping spots on top of the ridge (though

sites are without shade). To reach plots, hikaglidge.

Hukill Hollow: Follow directions to Woodrat Mountain site, lmgtead of turning right onto
BLM road 38-2-29, continue on Sterling Creek Roaddditional 4.4 miles, where you take a
right onto dirt road 39-2-7. After ~0.6 miles, tueft. At 0.1 mile past this turn there is a gate
that may or may not be locked, but bring a keyegithiay. Drive ~1.8 miles and pull off and
park on the left at what looks like an old overgronwad. From parking place, walk
approximately 50m, then hike up the ridge to tigét;ifollowing an old trail (following the
ridge), use aerial photos and GPS coordinates.
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Hukill Hollow plot layout. Points are estimatioragtual plots are within 25 feet. Parking place
and route to walk to plots is marked in next photo.
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hike up this ridge

park here

Parking place and route to walk (red line) to fisigk at Hukill Hollow. North is towards the top
of the photo.
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Woodrat Mountain plot layout. Points are estimagicactual plots are within 25 feet. The label
“228” is hidden behind the label “226,” but the piois shown. Parking place and route to walk
to plots is marked in next photo.
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Parking place and route to walk (red line) to fisigt at Woodrat Mountain. North is towards the
top of the photo.
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Solanum parishii  plots, treatment assignments, and GPS coordinates. Coordinates
are in Nad83. 0 indicates control, 1 indicates bur  n treatment. * indicates change in
treatment during application.

Site Plot # Burn treatment Easting Northing
Hukill Hollow 202 0 501039 4672558
Hukill Hollow 203 1 501036 4672554
Hukill Hollow 204 0 501033 4672571
Hukill Hollow 205 0 501023 4672563
Hukill Hollow 206 0 501026 4672584
Hukill Hollow 207 1 501026 4672606
Hukill Hollow 208 1 501023 4672614
Hukill Hollow 209 1 501017 4672618
Hukill Hollow 210 0 501031 4672622
Hukill Hollow 211 0 501034 4672639
Hukill Hollow 212 1 501043 4672619
Hukill Hollow 213 0 501036 4672615
Hukill Hollow 214 1 501039 4672610
Hukill Hollow 215 1 501046 4672602
Hukill Hollow 216 1 501051 4672579
Hukill Hollow 217 0 501103 4672597
Hukill Hollow 218 1 501094 4672609
Hukill Hollow 219 1 501113 4672606
Hukill Hollow 220 1 501134 4672587
Hukill Hollow 221 1 501130 4672586
Hukill Hollow 222 0 501147 4672552
Hukill Hollow 223 0 501172 4672555
Hukill Hollow 224 0 501101 4672571
Woodrat Mtn 225 1 501897 4673450
Woodrat Mtn 226 1 501893 4673453
Woodrat Mtn 227 1 501907 4673458
Woodrat Mtn 228 0 501890 4673455
Woodrat Mtn 229 0 501873 4673451
Woodrat Mtn 230 0 501867 4673453
Woodrat Mtn 231 1 501849 4673437
Woodrat Mtn 232 0 501866 4673402
Woodrat Mtn 233 1 501882 4673484
Woodrat Mtn 234 0 501835 4673403
Woodrat Mtn 235 1 501783 4673385
Woodrat Mtn 236 0 501812 4673412
Woodrat Mtn 237 1 501795 4673433
Woodrat Mtn 238 1 501891 4673446
Woodrat Mtn 239 0 501902 4673542
Woodrat Mtn 240 0 501916 4673578
Woodrat Mtn 241 0 501902 4673600
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Gear list:
(NOTE: this list may not encompass everything yead) update as needed)

KEY FOR GATES

Gazetteer

Ashland Resource Area transportation map (the atietine SOPA sites marked)
Aerial maps showing plot locations

Plot GPS coordinates (in data Xcel spreadsheet)
Jepson/Kozloff

GPS

Camera

Extra Batteries

Previous year’s report

Previous year’s datasheets

Blank datasheets (Rite-in-Rain if necessary)
Pencils

Clipboard/Tatum (2)

Rulers (4)

Meter tapes (small okay, at least 2)

Extra 2-3’ rebar for replacement

Flagging (pink/orange, green)

Small sledge

Camping gear box
Water jugs

Health and safety box
Tables

Chairs

Food box

Cooler
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Solanum parishii  burn study
Site: Total % cover (plot)
Names: shrubs:
Date: annual grams:
Plot #: litter:
GPS coord: total vegetation:
BURN or NO BURN (circle one) per. grams:
y=0 1.5 3 4.5 6m
x=0
upslope down- slope
1.5
3m
herbivory % cover (around plant)
max perp.
X y width width mam
Plant # coord. coord. (cm) (cm) frts flws insect mal shrub | grass |litter notes
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