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Fig. 5.1. Map of host use at Lynn Overlook (LRC-LO). Different colored markers indicate host species C. 

harperi individuals were parasitizing at the time of collection in August 2015. 

 

METHODS 

For our initial census, we marked 65 total host plants with nascent parasite attachment 

and growth located within four relatively small sample areas where high parasite density 

was observed. Thirty-one Liatris, thirty Bigelowia, and four Coreopsis were marked at 

the base of their stems with flagging tape, and GPS coordinates were recorded for each 

of the four sample areas (Fig. 5.2). Study sites were selected to be out of view from the 

road in order to avoid drawing public attention to both the research project and to the 

sensitive habitat itself.  
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Fig. 5.2. Red markers indicate locations where hosts were marked on 11 May 2016 for survivorship 

study. 

In September 2016, a follow-up census was made to assess survivorship of marked 

individuals. In order to be counted as a survivor, individuals were required to be present 

and flowering and/or fruiting at the time of census.  

 

RESULTS 

Twenty-one out of thirty-one marked individuals whose initial attachments were made 

on Liatris and seven out of thirty marked individuals whose initial attachments were 

made on Bigelowia were present and flowering at the time of the census. Two of the 

four individuals marked on Coreopsis were also present and flowering; however, these 

individuals were not included in the analysis. 

Chi-square contingency analysis was performed in order to address the question of 

whether C. harperi individuals are more likely to survive to reproductive stage when 

initial haustorial attachment at the seedling stage is on Bigelowia or Liatris. Analysis 

revealed a significantly higher rate of survival to reproduction by individuals initially 

parasitizing Liatris as compared to those initially parasitizing Bigelowia (p=0.0005).  
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Because C. harperi typically produces a single seed per flower, we counted the number 

of flowers and/or seed capsules produced by each successful individual as a direct 

measure of reproductive fitness. A two-sample t-test with assumed unequal variance 

was performed to address whether there was a difference in reproductive fitness 

between flowering individuals using Bigelowia versus Liatris as initial hosts. The 

difference in fitness of individuals starting on each host, as measured by mean number 

of flowers/capsules produced, was not statistically significant (p=0.276). 

 

DISCUSSION 

The population of C. harperi at Lynn Overlook has one of the widest host ranges of all 

observed populations and can be considered to exhibit a relatively generalist pattern of 

host use. However, observational data has revealed a noticeable trend toward 

parasitization of Liatris microcephala over Bigelowia nuttallii and other potential host 

species in this population by mature plants in late summer. Results of this study indicate 

that seedlings from the Lynn Overlook population have a significantly higher chance of 

surviving to reproductive maturity when seedlings establish initial attachment on Liatris 

than when initial attachment is made on Bigelowia; this evidence supports the 

hypothesis that differential establishment success after initial host attachment influences 

observed patterns of host use by mature C. harperi individuals in this population.  

Interestingly, results also indicate that once a seedling formed a successful parasitic 

attachment and was able to reach reproductive status, fitness did not significantly differ 

between the two primary host species. While the two individuals found flowering on 

Coreopsis were not included in the analysis, they do provide evidence that it is possible 

for C. harperi to survive to maturity on that species. We hypothesize that there are 

underlying environmental or genetic factors in this population that make Liatris an easier 

host for C. harperi to successfully parasitize; differences in host defenses, nutrient or 

water availability, or some combination of these factors may be contributing to observed 

patterns of parasite survival to maturity.  
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Further investigation is clearly needed to elucidate the factors that contribute to host use 

patterns observed among C. harperi populations. In May 2017, thirty-three host stems 

with nascent parasite attachments were marked for observation. A follow-up census will 

be performed in September 2017. 
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CHAPTER SIX: Cuscuta harperi Ex Situ Conservation Project 

INTRODUCTION 

Preservation of biodiversity and the protection of rare and endangered species are 

some of the foremost goals in conservation biology; development of effective strategies 

to achieve these goals is a major challenge facing individuals and organizations working 

in this field. Available funding for conservation projects is limited, and deciding how best 

to allocate resources can also be a formidable task.  

For preservation of species and ecosystems, in situ conservation strategies have long 

been the standard. Protecting plants and animals within their natural habitats, as well as 

the habitats themselves, is the overarching goal of conservation biology. However, 

management of natural habitats and ecosystems is not achievable in some instances 

due to circumstances beyond general lack of resources, such as uncooperativeness of 

land owners, local governing bodies, or native citizens. Ex situ strategies are often 

employed to protect individuals of threatened species and to preserve genetic diversity 

when in situ conservation is not practical. Captive breeding programs, seed banking, 

and germplasm tissue collections are some popular examples of ex situ conservation 

strategies. 

Both in situ and ex situ strategies present specific sets of challenges. In situ 

conservation requires a massive amount of planning, organization, and resource 

allocation. Specific issues that must be addressed by in situ project development teams 

include determining breadth of focus, from the ecosystem level to the molecular level, 

as well as consideration of size and surroundings of the protected area and potential 

impact of biotic and abiotic factors (Wilcox 1984.) Ex situ conservation also requires 

careful allocation of resources as well as cooperation between entities involved in 

collection, storage, care, and breeding of protected species. Ex situ conservation of 

plants has also traditionally been focused on maintaining genetic diversity of 

agriculturally valuable species, although more attention has been shifted to forestry 

applications and the conservation of wild and native flora (Cohen et al. 1991). 
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Occurring in only four populations- all on private property- in two widely disjunct 

counties in Georgia, Cuscuta harperi is assigned a legal status of endangered in the 

state. The species is also assigned a global ranking of G2/G3 (NatureServe Explorer 

2015), indicating its vulnerability to extinction due to small population sizes and habitat 

destruction. Here, we describe the development, implementation, and preliminary 

results of a project designed in collaboration with The Nature Conservancy that 

combines ex situ and in situ strategies for the conservation of C. harperi. The project 

objectives include introduction of individuals into the habitat, careful monitoring of 

introduced individuals for survival and reproductive success, and establishment of a 

novel population for long-term management and continued research on the species. 

Project Site 

Camp Meeting Rock, 52 miles southwest of Atlanta in Heard County, Georgia, is home 

to Flat Rock Methodist Campground, an important local historic site where religious 

camp meetings were held every summer beginning around 1878. The campground itself 

is public property owned by the City of Franklin and managed by a board of trustees; 

however, the 130 acres of adjacent granite outcrop is owned and protected by The 

Nature Conservancy. Camp Meeting Rock is home to many rare and endangered 

species, including Isoetes melanospora (Black-spored quillwort) and Pinus palustris 

(Longleaf pine), and The Nature Conservancy is working to protect the outcrop habitat 

from anthropogenic disturbances associated with forestry practices and quarrying (The 

Nature Conservancy 2017).  

In addition to preservation of the habitat, The Nature Conservancy has implemented a 

program of prescribed burning at the preserve in order to restore a more natural 

disturbance regime. The region surrounding the xeric habitat of the outcrop would 

historically have been dominated by longleaf pine forest and pine/oak forest, both of 

which would have been dependent on frequent fire. Many of the rare species associated 

with this type of habitat would have thrived in the shallow soil ecotone between the 

outcrop and the forest, which becomes too dense and shady with the overgrowth of 

secondary successional understory species in the absence of fire. There is substantial 

evidence that prescribed burning of habitats that are adapted to frequent, low-intensity 
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surface fires can maintain biodiversity and protect natural resources (Pausas and 

Keeley 2009). By reintroducing fire to the ecosystem, a more natural outcrop, ecotone, 

and pyric forest community can be established. 

Camp Meeting Rock houses the ideal habitat for Cuscuta harperi, including vegetative 

sandy soil patches with abundant host plants of Liatris microcephala and Hypericum 

gentianoides. Although no C. harperi individuals have been documented at Camp 

Meeting Rock, the property lies in between two of the recorded populations in Heard 

County; it is located one mile southwest of Allen/Aubrey Flatrock and four miles 

northeast of South Texas Flatrock. Given the location, habitat, and host availability, it is 

not only possible, but likely that the species would have occurred historically on and 

around Camp Meeting Rock. These factors, coupled with long-term protection of the 

property and prescribed burning by The Nature Conservancy, make Camp Meeting 

Rock an ideal location for introduction of C. harperi for long-term study and 

conservation. 

 

METHODS 

Plant Collection and Propagation 

Preserving the genetics of target species is one of the major objectives of most 

conservation programs. For this project, we used seeds from individuals in the 

Allen/Aubrey Flatrock (AA) population, the closest naturally occurring population to 

Camp Meeting Rock (CMR). C. harperi seeds were collected from AA individuals during 

field work on 28 October 2015 and maintained in dry storage.  

In order to germinate seedlings of Cuscuta harperi, the seeds were placed in Gooch 

crucibles for scarification with concentrated sulfuric acid for 30 minutes, rinsed with 

deionized water, soaked in 10% bleach solution for 2 minutes, and thoroughly rinsed 

again with deionized water to slough off excess dead chaff from the outer seed coat. 

The sterile, scarified seeds were placed on damp filter paper in petri dishes which were 

sealed with wax film strips until germination to prevent fungal contamination. Once the 

seedlings had grown to approximately 1-2 cm in length, they were transferred to 
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microcentrifuge tubes with the swollen basal anchor end of the seedling stem immersed 

in deionized water and the growing tip of the seedling extending out from the mouth of 

the tube. Seedlings were placed in proximity to host plants in the greenhouse and 

monitored for survival, host attachment, and post-establishment success. 

Liatris microcephala was selected as the initial host species for this project. Liatris is 

abundant on the CMR outcrop and, unlike Hypericum, is perennial.  In order to avoid 

introduction of genetic material from outside the preserve, Liatris individuals were 

collected from CMR and planted in 4-inch plastic pots in the Joyce and Ira Pegues 

Memorial Greenhouse at Kennesaw State University. Plants were maintained for 

several weeks under standard greenhouse conditions, including a regular watering and 

fertilizer regimen, in order to alleviate any deleterious effects of transplantation prior to 

the introduction of parasites.  

Approximately twenty C. harperi seedlings were placed in proximity to Liatris hosts in 

the greenhouse beginning on 20 July 2016. On 22 Aug 2016, eight individuals were 

selected based on viability criteria, including size, number of stem attachments to host, 

and observed robustness; both host and parasite were subsequently transported to 

CMR for transplantation. 

Site Selection and Outplanting 

On 12 July 2016 we scouted CMR for vegetative patches to serve as potential locations 

to introduce transplants. Experimental plots were chosen based on abundance of 

available host species, sparseness of competitive vegetation, and observed patterns of 

water flow and retention. In collaboration with a Nature Conservancy Ecologist, 

experimental outplanting plots were designated as Unburned (UB) if plots fell outside of 

the controlled burn area, Burned (B!) if the plots were located inside the burn area, and 

Questionable (B?) if the plots fell outside of the burn area but could be included in future 

burns if needed. Each Plant ID refers to an individual of C. harperi growing on a single 

Liatris individual. 
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Hosts and attached C. harperi individuals were planted in experimental plots on 22 

August 2016. GPS points were obtained and mapped for all outplanted individuals (Fig. 

6.1).  

 

Fig. 6.1. Map of outplanted C. harperi individuals. UB indicates plot is outside the prescribed burn area; 

B! indicates plot is within the burn area; B? indicates plot could potentially be included in future burns. 

 

RESULTS AND DISCUSSION 

Plants were initially monitored for survival and reproductive fitness. The first 

assessment visit was made on 19 Sep 2016. Living C. harperi tissue was located for 

seven of the initial eight individuals, although three of the initial Liatris hosts did not 

survive. Six of the seven surviving C. harperi individuals were producing flower buds, 

and some had open flowers.  

We performed a second assessment on 15 Nov 2016 in order to check for successful 

seed set by individuals found flowering at the first assessment. We located and counted 
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seed capsules on individuals in four plots, totaling approximately 1335 capsules. [For 

complete flowering and seed set data, see field notes, Appendix 3].  

In order to assess initial success of the project, we compared flowering and seed set 

data from individuals in the newly established CMR population with similar data from 

individuals in the Little River Canyon-Lynn Overlook (LRC-LO) population, where the 

greatest density of C. harperi individuals occurs and where reproductive success has 

been previously quantified (See Chapter 5). Since all individuals at CMR were 

outplanted on Liatris as the initial host, we only compare flower and seed set data from 

LRC-LO individuals that established initial host connection on Liatris. Individuals from 

LRC-LO were collected from the field at the flowering stage; because each C. harperi 

flower generally produces a single seed, we used flower count as a proxy for 

reproductive success in this population, assuming that each flower represented one 

seed that would have been produced by each individual. For the CMR population, we 

assessed flower/seed data collected at the end of the season (15Nov2016). For 

individuals with seed capsules present, we counted number of seeds as reproductive 

success; if no seed capsules were present, number of flowers or buds was counted as a 

proxy for reproductive success.  

In the LRC-LO sample (n=31), 10 individuals (32.2%) did not survive to reproduction, 6 

individuals (19.4%) achieved low reproductive success, and 15 individuals (48.4%) 

achieved high reproductive success. Mean number of flowers was 234.3 with a range 

from 6 to 803. In the CMR population, 2 individuals (25.0%) did not survive to 

reproduction, 3 individuals (37.5%) achieved low reproductive success, and 3 (37.5%) 

achieved high reproductive success. Mean number of flowers/seeds was 225.5 with a 

range from 10 to 639. Statistical analyses of these data are not informative due to low 

sample size and high variance; however, comparison of data from these two 

populations does allow us to make inferences about the success of the CMR 

population. The distribution of individuals in the novel CMR population into categories of 

no, low, or high reproductive success is comparable to the categorical distribution in the 

LRC-LO sample (Fig. 6.2), taken from the most successful of all thirteen populations 

visited during this thesis project.  
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Fig. 6.2 Comparing Distributions of Reproductive Success – Little River Canyon-Lynn Overlook and 

Camp Meeting Rock. Less than 50 flowers/seed capsules is considered Low Reproductive Success; 

greater than 50 flowers/seed capsules is considered High Reproductive Success.  

 

We surveyed the CMR sites on 20 May 2017 to assess the status of experimental plots 

after the first winter. At the site of CMR01UB, healthy C. harperi stems were located 

growing on two separate Liatris hosts in the plot, with approximately ten connection 

points. Since C. harperi is an annual, this individual is clearly the result of germination of 

seed from the first round of 2016 outplantings. This preliminary result is encouraging 

considering the level of scarification required to initiate germination of C. harperi seeds 

as well as the myriad factors that make it challenging for a seedling to locate and attach 

to a host.  

Although new C. harperi was only found growing at one of the plots, there are now 

considerable seed banks present at the locations of the four individuals that produced 

seeds in the first season, and those seeds should remain viable in the soil to potentially 

germinate in later years. It is also notable that Liatris microcephala within the plots 

appeared abundant and healthy, clearly benefitting from the reduction in competition 

from pine trees that did not survive drought conditions in late summer and fall 2016. 

With a solid seed bank and ample host plants, we anticipate continued germination and 

success of C. harperi at these experimental plots in the future.  
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The Nature Conservancy plans to burn the section of the property adjacent to our plots 

in spring 2018. We are in discussions with Nature Conservancy contacts to arrange for 

inclusion of some of the plots in the burn area. In May 2017 we observed significant 

build-up of organic plant material, which may present a barrier for newly germinated 

seedlings to reach host plants, covering the ground in many of the plots. It is likely that 

fire would clear the organic duff layer, revealing bare sandy soil and improving 

germination and successful host attachment by removing obstacles impeding the 

search of the tiny seedlings.  

Additionally, we plan to use the same methods described here to introduce a new set of 

C. harperi individuals into experimental plots on the outcrop in August 2017.  We will 

continue monitoring survival and reproductive success of outplanted individuals, as well 

as assessing the effects of prescribed fire on C. harperi and its host plants. Preliminary 

results presented here are encouraging, and we anticipate this project to continue well 

into the foreseeable future. 
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Appendix 1: Host and Parasite Population Data 

This table provides information about block number, C. harperi parent populations, and 

host plant populations for each greenhouse trial replicate (chapter 4).  C. harperi parent 

populations are abbreviated as follows:  HO=Harrison Outcrop HR=Hinds Road. Host 

populations are abbreviated as follows: CVO=Canyon View Overlook HO=Harrison 

Outcrop HR=Hinds Road LO=Lynn Overlook ST=South Texas Flatrock TC=Town Creek 

Glade WCO=Wolf Creek Overlook. 

All host plants were used for both trials unless designated with an asterisk (*), in which 

case the population listed is the source population of the replacement individual. 

Trial One – Replicates 1-64 

Pot 
ID 

Block 
# 

Host Population 
 

C. harperi Parent 
Population 

  Bigelowia Coreopsis Liatris   

A1 7 HR LO LO HO 

B1 1 CVO LO LO HR 

C1 1 HO LO ST HO 

D1 5 HO LO ST HR 

E1 5 HO LO LO HO 

F1 4 HO LO LO HO 

G1 6 HO LO ST HR 

H1 2 HO LO LO HO 

I1 6 HO LO LO HO 

J1 3 HO LO LO HR 

K1 8 HO LO ST HR 

L1 2 HO LO LO HR 

M1 8 HO LO LO HO 

N1 3 TC LO LO HO 

O1 7 HO LO LO HR 

P1 4 WCO LO LO HR 

A2 3 HR LO LO HO 

B2 4 CVO LO LO HO 

C2 1 HO LO ST HO 

D2 6 HO LO ST HO 

E2 8 HO LO LO HO 

F2 1 HO LO ST HR 

G2 5 HO LO ST HO 

H2 7 HO LO LO HO 

I2 3 WCO LO LO HR 

J2 7 HO LO LO HR 

K2 5 HR LO ST HR 

L2 6 HO LO LO HR 

M2 8 HO LO LO HR 

N2 4 TC LO LO HR 

O2 2 HO LO LO HO 

P2 2 WCO LO LO HR 

A3 1 HR LO LO HR 
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B3 3 CVO LO LO HR 

C3 8 HO LO ST HO 

D3 1 HO LO ST HO 

E3 7 HO LO LO HR 

F3 4 HO LO ST HO 

G3 4 HO LO LO HR 

H3 5 HO LO LO HO 

I3 3 WCO LO LO HO 

J3 2 HO LO LO HR 

K3 8 HR LO ST HR 

L3 6 HO LO LO HO 

M3 5 HO LO LO HR 

N3 7 TC LO LO HO 

O3 6 WCO LO LO HR 

P3 2 HO LO LO HO 

A4 4 HR LO LO HR 

B4 1 CVO LO LO HR 

C4 8 HO LO ST HO 

D4 1 HO LO LO HO 

E4 5 HO LO LO HO 

F4 4 WCO LO ST HO 

G4 8 HO LO LO HR 

H4 6 HO LO LO HO 

I4 2 WCO LO LO HO 

J4 7 HO LO LO HR 

K4 7 HO LO ST HO 

L4 3 HO LO LO HO 

M4 5 HO LO LO HR 

N4 6 HO LO LO HR 

O4 3 HO LO ST HR 

P4 2 HR LO LO HR 

 

 

Trial Two – Replicates 65-128 

Pot 
ID 

Block 
# 

Host Population 
 

C. harperi Parent 
Population 

  Bigelowia Coreopsis Liatris   

A1 7 HR LO LO HR 

B1 1 CVO LO LO HO 

C1 1 HO LO ST HR 

D1 5 HO LO ST HO 

E1 5 HO LO LO HR 

F1 4 HO LO LO HR 

G1 6 HO LO ST HO 

H1 2 HO LO* LO HR 

I1 6 HO LO LO HR 

J1 3 HO LO LO HO 
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K1 8 HO LO ST HO 

L1 2 HO LO* LO* HO 

M1 8 HO LO LO* HR 

N1 3 TC LO LO HR 

O1 7 HO LO LO HO 

P1 4 WCO LO LO HO 

A2 3 HR LO LO HR 

B2 4 CVO LO LO HR 

C2 1 HO LO ST HR 

D2 6 HO LO ST HR 

E2 8 HO LO LO* HR 

F2 1 HO LO* ST HO 

G2 5 HO LO ST HR 

H2 7 HO LO LO HR 

I2 3 WCO LO LO HO 

J2 7 HO LO LO HO 

K2 5 HR LO ST HO 

L2 6 HO LO* LO* HO 

M2 8 HO* LO LO HO 

N2 4 TC LO LO HO 

O2 2 HO LO LO HR 

P2 2 WCO LO LO HO 

A3 1 HR LO LO HO 

B3 3 CVO LO LO HO 

C3 8 HO LO ST HR 

D3 1 HO LO* LRC* HR 

E3 7 HO LO* LO* HO 

F3 4 HO LO ST HR 

G3 4 HO LO LO HO 

H3 5 HO LO* LO* HR 

I3 3 WCO LO LO HR 

J3 2 HO LO LO HO 

K3 8 HR LO ST HO 

L3 6 HO LO LO HR 

M3 5 HO LO LO HO 

N3 7 TC LO LO HR 

O3 6 WCO LO LO* HO 

P3 2 HO LO* LO HR 

A4 4 HR LO LO HO 

B4 1 CVO LO LO HO 

C4 8 HO LO ST HR 

D4 1 HO LO* LO HR 

E4 5 HO LO LO HR 

F4 4 WCO LO ST HR 

G4 8 HO LO LO HO 

H4 6 HO LO LO HR 

I4 2 WCO LO* LO HR 

J4 7 HO LO LO HO 

K4 7 HO LO ST HR 



84 
 

L4 3 HO LO LO* HR 

M4 5 HO LO LO* HO 

N4 6 HO LO LO HO 

O4 3 HO LO ST HO 

P4 2 HR LO LO HO 
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Appendix 2: Greenhouse Temperature Data 

Trial 1 

 

Trial 2 

Date  Low High Average 

18 July 2016 Day 73°F 88°F 80.0°F 

 Night 73°F 88°F 78.1°F 

19 July 2016 Day 73°F 90°F 81.5°F 

 Night 73°F 90°F 78.7°F 

20 July 2016 Day 73°F 90°F 80.5°F 

 Night 73°F 90°F 78.1°F 

21 July 2016 Day 74°F 94°F 80.5°F 

 Night 73°F 94°F 78.7°F 

22 July 2016 Day 72°F 87°F 80.0°F 

 Night 72°F 87°F 76.8°F 

23 July 2016 Day 73°F 85°F 78.5°F 

 Night 73°F 85°F 76.4°F 

24 July 2016 Day 73°F 89°F 80.5°F 

 Night 73°F 89°F 77.4°F 

25 July 2016 Day 73°F 91°F 81.0°F 

 Night 73°F 91°F 77.5°F 

26 July 2016 Day 73°F 90°F 81.5°F 

 Night 72°F 90°F 78.4°F 

27 July 2016 Day 74°F 85°F 80.0°F 

 Night 74°F 85°F 79.1°F 

28 July 2016 Day 73°F 85°F 79.5°F 

 Night 73°F 85°F 77.5°F 

Date  Low High Average 

11 Aug 2016 Day 73°F 85°F 79.0°F 

 Night 73°F 85°F 77.3°F 

12 Aug 2016 Day 74°F 86°F 80.0°F 

 Night 74°F 86°F 79.3°F 

13 Aug 2016 Day 74°F 86°F 80.5°F 

 Night 73°F 86°F 78.3°F 

14 Aug 2016 Day 73°F 86°F 80.5°F 

 Night 73°F 86°F 77.3°F 

15 Aug 2016 Day 73°F 86°F 80.0°F 

 Night 73°F 86°F 77.9°F 

16 Aug 2016 Day 73°F 86°F 80.0°F 

 Night 73°F 86°F 77.5°F 

17 Aug 2016 Day 73°F 87°F 81.5°F 
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 Night 72°F 87°F 78.3°F 

18 Aug 2016 Day 73°F 88°F 81.0°F 

 Night 73°F 88°F 78.0°F 

19 Aug 2016 Day 73°F 86°F 79.5°F 

 Night 72°F 86°F 76.4°F 

20 Aug 2016 Day 73°F 86°F 79.5°F 

 Night 72°F 86°F 76.1°F 

21 Aug 2016 Day 72°F 85°F 79.0°F 

 Night 72°F 85°F 76.0°F 

22 Aug 2016 Day 71°F 84°F 79.0°F 

 Night 71°F 84°F 75.8°F 

23 Aug 2016 Day 70°F 85°F 79.0°F 

 Night 70°F 85°F 75.9°F 

24 Aug 2016 Day 73°F 84°F 79.0°F 

 Night 73°F 84°F 77.0°F 

25 Aug 2016 Day 72°F 86°F 80.0°F 

 Night 72°F 87°F 77.2°F 

26 Aug 2016 Day 74°F 87°F 80.5°F 

 Night 73°F 87°F 78.5°F 

27 Aug 2016 Day 72°F 85°F 80.0°F 

 Night 72°F 85°F 77.4°F 

28 Aug 2016 Day 73°F 85°F 80.0°F 

 Night 73°F 85°F 78.9°F 

29 Aug 2016 Day 73°F 85°F 79.5°F 

 Night 72°F 85°F 78.0°F 



87 
 

Appendix 3: Camp Meeting Rock Field Notes 

Plant ID Burn 
Status 

C. harperi 
parent 
population  

Liatris parent 
population 

Initial 
Seedling  
Viability 
(1=good; 2=very 
good; 
3=excellent) 

Project Notes 
(Ch= Cuscuta harperi 
Lm= Liatris microcephala) 

CMR 01 UB Not 
routinely 
burned 

Allen/Aubrey Camp Meeting 
Rock 

2 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Healthy Ch and Lm; Ch 
spread to 3 adjacent Lm; flowering. 
 
15 Nov 2016: 639 seed capsules 
 
20 May 2017: 1 Ch seedling located! 
Approx. 10 connections on 2 Lm. Lm 
in patch is abundant and lush. Lm 
appears to be benefiting from lack 
of trees 2º to drought. 
 

CMR 02 UB Not 
routinely 
burned 

Allen/Aubrey Camp Meeting 
Rock 

1 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Initial Lm host dead; 
no Ch present. Evidence of animal 
digging. 
 

CMR 03 UB Not 
routinely 
burned 

Allen/Aubrey Camp Meeting 
Rock 

2 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Initial Lm host dead; 
appears drought-killed. Minimal 
living Ch tissue on adjacent Lm. No 
flowers or buds. 
 
15 Nov 2016: Approx. 10  buds 
present; no capsules. 
 
20 May 2017: No new Ch seedlings 
located. Lm appears lush and healty. 
 

CMR 04 UB Not 
routinely 
burned 

Allen/Aubrey Camp Meeting 
Rock 

1 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Ch present and healthy 
on initial Lm host and 10+ adjacent 
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Lm. Abundant buds; few open 
flowers. 
 
15 Nov 2016: Approx. 20-25 
capsules. Very difficult to visualize 
due to drought-stricken Lm stems 
the same color as capsules and dried 
Ch tissue. 
 
20 May 2017: No new Ch seedlings 
located. 
 

CMR 05 B? Potential 
to include 
in burn 

Allen/Aubrey Camp Meeting 
Rock 

2 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Present and healthy on 
initial Lm host and 6-7 adjacent Lm; 
flowering. 
 
15 Nov 2016: No capsules visible; no 
sign of flowers; knocked off by 
animal?? Very dry. 
 
20 May 2017: No Ch seedlings 
located. Lm is healthy and lush; lots 
of leaf litter on the ground- could 
potentially hinder growth of new Ch 
seedlings. Including this patch in the 
next burn could be beneficial. 
 

CMR 06 B! Routinely 
included in 
burn 

Allen/Aubrey Camp Meeting 
Rock 

3 22 Aug 2016: Outplanted and 
watered in. Placed in proximity to 
other Lm and also where water flow 
could disperse to another Lm dense 
area of habitat in same patch. 
 
19 Sep 2016: Ch very healthy on 
initial Lm host; spread to 5-6 
adjacent Lm; buds and open flowers 
abundant. 
 
15 Nov 2016: 473 capsules; still 
numerous open flowers and buds. 
 
20 May 2015: No Ch seedlings 
located. Monitor closely post-burn 
to evaluate effect on leaf litter and 
Ch germination. 
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CMR 07 UB Not 
routinely 
burned 

Allen/Aubrey Camp Meeting 
Rock 

3 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Initial Lm dead; 
appears drought-killed. Living Ch 
tissue on adjacent Lm and Seymeria. 
10+ buds. 
 
15 Nov 2016: No Ch tissue 
relocated. 
 
20 May 2017: No Ch seedlings 
located.  
 

CMR 08 UB Not 
routinely 
burned 

Allen/Aubrey Camp Meeting 
Rock 

2 22 Aug 2016: Outplanted and 
watered in. 
 
19 Sep 2016: Healthy on initial Lm; 
spread to approx. 10 adjacent Lm. 
Flowers and buds abundant. 
 
15 Nov 2016: 198 swollen capsules; 
lots of dry flowers that didn’t set 
seed. 
20 May 2017: No Ch seedlings 
located. Dense leaf litter could 
potentially hinder growth of Ch 
seedlings that germinate. Including 
this patch in the next burn could be 
beneficial for Ch.  
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