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Introduction 

The Monterey Peninsula Regional Park District contracted Julia Fields (Applied Marine and 

Watershed Science Master’s Student, California State University Monterey Bay) to conduct 

grassland monitoring surveys at Palo Corona Regional Park (PCRP) south of Monterey, CA. The 

monitoring was part of an ongoing adaptive management program to evaluate the effects of 

grazing on grassland vegetation structure and composition, as required by the Grassland 

Management Plan for Palo Corona Regional Park (Management Plan; McGraw 2007). The 

Management Plan was funded by The Big Sur Land Trust and The Nature Conservancy. Please 

see the 2012 Palo Corona Grassland Monitoring Report (2012 Report; Harwayne 2012) for 

background information. The following report describes the implementation and analysis of 

grassland monitoring at PCRP in accordance with the monitoring objectives and adaptive 

management triggers.  

Monitoring Goals and Objectives 

The Updated Grassland Monitoring Program (Updated Plan; McGraw 2010) outlined biological 

effectiveness monitoring studies to “evaluate progress toward the biological goals and 

objectives” for grassland species. This report fulfills the requirement for: 

 Quantitative monitoring of plant community composition and structure to evaluate 

effectiveness of the grazing prescriptions at enhancing native species diversity and 

abundance (McGraw 2010). 

The monitoring objectives were to track grassland condition according to the following plant 

community structure and composition variables: 

1. abundance and richness of native grassland plants, 

2. frequency and abundance of invasive exotic plants, and 

3. abundance of woody vegetation encroaching from adjacent shrubland and woodlands. 

Methods 

The methods used for monitoring grasslands followed protocol established by the 2007 

Management Plan, the 2010 Updated Plan, and revisions noted in the 2012 Report. The changes 

made in the 2012 Report were: 

 Only 29 paired plots (out of 30 intended plots) were surveyed because plot 4-5 Control 

and est could not be located. 

 The Updated Plan used the term ‘abundance’ to refer to the calculation of percent cover 

by species or functional group. The 2012 report and this report use the terms ‘absolute 

cover’ and relative cover’ instead.  

 Stem counts of woody plants were not collected. Instead, cover of woody plants was 

calculated from point-intercept data. 

Field Surveys 

Field surveys were conducted over 12 days from April 18 to May 18, 2016. Field monitoring 

(not including time spent drying biomass samples) took a total of 90.75 hours per person, of 
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which 64.25 hours was data collection and 26.5 hours was travel between plots. Monitoring was 

conducted in pairs with one person measuring and the other recording data. All data for each 

paired plot was collected on the same day except plot 6-2 in which the test and control1 plots 

were sampled on different days. Due to initial uncertainty with species identification, plots 

surveyed on the first 2 sample days (6-2, 6-3, 6-4, and 6-5) were revisited at the end to ensure the 

species list was complete.  

Surveys were conducted by Julia Fields (CSUMB), Tim Jensen (Planning and Conservation 

Manager, Monterey Peninsula Regional Park District), Raymond Trabucco (Ranger, Monterey 

Peninsula Regional Park District), Nico de Paolo (Ranger, Monterey Peninsula Regional Park 

District), and student volunteers from CSU Monterey Bay: Leah MacCarter, Kaitlyn Chow, and 

Kristen Seuis. Michael Mitchell, Cindy Hudson, and Jim West assisted with plant identification. 

Paired Plot Design 

In 2012, 29 paired monitoring plots were installed, each with a fenced control and an unfenced 

test plot. Each plot measured 8x8 meters (m), including a 1 m buffer. Measurements were 

collected from within the center 6x6 m to avoid edge effects from cattle; however, plot edges 

were surveyed for species richness. A photo was taken from the southwest corner of each plot. If 

tall vegetation obstructed the photo, then a second photo was taken from a different corner.  

Point-Intercept Transects (Plant Cover and Height) 

Five permanent, parallel transects were marked by rebar in each plot, spaced 1.25 m apart at 1 m, 

2.5 m, 4 m, 5.5 m, and 7 m (Figure 1). Point intercepts were collected every 0.25 m from 1 m to 

7 m along a transect tape stretched between the rebar (25 points per transect, 125 points per plot). 

A ¼ inch wooden dowel with a meter tape attached was pushed into the vegetation at every point 

and the species code (first three letters of the genus and species, e.g. Avena barbata = AVEBAR) 

and height in centimeters (cm) were recorded for the tallest plant intercepted by the dowel. 

Height measurements were collected before litter depth or biomass to avoid trampling 

vegetation.  

During data entry, each plant’s origin (native or exotic), group (grass, forb, shrub, tree, vine, or 

fern2), and life cycle (annual or perennial3) were recorded (see Appendix C for a sample data 

sheet). “Thatch” was recorded if the tallest plant touching the dowel was dead and “Bare” was 

recorded if no vegetation was intercepted. Plot 1-1 Control was completely filled with blackberry 

(Rubus ursinus) and was not accessible; height measurements were taken 1 m in from each 

corner and percent cover of the dominant species were recorded.  

Species were identified using The Plants of Monterey County, an Illustrated Field Key, Second 

Edition (Matthews and Mitchell 2016), Wildflowers of Garland Ranch: a Field Guide (Mitchell 

and Yeager 2011), and the The Jepson Manual: Vascular Plants of California (Baldwin et al. 

2012). Species that could not be identified in the field were collected (not from along the 

transects) and keyed out in the office.  

                                                 
1 The 2012 Report referred to fenced and control plots. For the 2016 analysis, “control” referred to the fenced plots, 

equivalent to 2012 fenced plots, and “test” referred to grazed/ unfenced plots, equivalent to 2012 control plots. 
2 Shrubs, trees, woody vines (Rubus ursinus), and ferns were all considered woody plants. 
3 Biennial species were considered perennial. 
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Figure 1. Layout of point-intercept transects in each plot. From the 2012 Report (Harwayne 2012). 

Litter Depth 

Litter depth was measured in four random locations in each plot. Once from each corner, we 

generated two random numbers in Microsoft Excel to represent x and y coordinates and used 

transect tapes to locate the point. Random numbers were restricted from 1.00 m to 7.00 m so that 

the outer 1 m of the plot was excluded. Litter depth in millimeters (mm) was measured by 

pushing a pointed ¼ inch wooden dowel down to the soil level and measuring to the top of the 

horizontal dead thatch layer. Litter depth was not collected from 1-1 Control because it was full 

of blackberries.  

Species Richness 

After collecting point-intercept, litter depth, and biomass data, all species not listed during the 

point-intercept transects were recorded to generate a complete species list for each plot. Species 

origin (native or exotic), group (grass, forb, shrub, tree, vine, or fern), and life cycle (annual or 
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perennial) were also recorded. Plants that could not be identified in the field were collected (not 

from along the transects) and keyed out in the office. 

Woody Plants 

Cover of woody plants (shrubs, trees, woody vines, and ferns) was collected with the point-

intercept transects.  

Biomass 

Biomass samples were collected at two random locations within each plot. The random points 

were generated in the same way as for litter depth but only the southwest and northwest corners 

were used as starting points. If the random sample location fell on a point-intercept transect, it 

was moved to the side so that the transects were not affected. All the vegetation within a 13.5-

inch diameter circle (0.1 m2; a plywood cutout served as a template) was cut to the ground and 

collected. Thatch was included in the biomass sample; however, woody material and roots were 

not. 

The two samples from within each plot were combined in a large paper bag and set in a well 

ventilated room to dry. Samples were air dried for 19 to 54 days. Once all the samples were 

collected, they were oven dried at 60°F for 24 hours. The samples were weighed (g) before and 

after oven drying to assess whether air drying was adequate. Biomass samples were not collected 

for 1-1 Control. 

Data Analysis 

Data collected was entered into Microsoft Excel for analysis. The R Statistical Package was used 

to conduct Welch’s t-tests for plant height, litter depth, biomass, and species richness 

(R Core Team 2016).  

Plant Community Composition 

Absolute and relative percent cover were calculated for vegetation by origin, group, and life 

cycle from point-intercept data. Thatch and bare ground were included in the analysis of absolute 

percent cover, but only points that hit vegetation were included for relative percent cover.  

Absolute percent cover was calculated by dividing the number of points of interest by the total 

number of points collected for control or test plots:4 

Absolute % cover =  
# points of interest for control or test plots

3625 total points for control or test plots
  

Relative percent cover was calculated by dividing the number of points of interest in a specific 

category (origin, group, life cycle) by the total vegetation points for control or test plots (e.g. 

number of native forbs in test plots divided by total vegetation points in test plots): 

Relative % cover =  
# points of interest in a specific category  for control or test plots

Total vegetation points for control or test plots
  

                                                 
4 The SUM(COUNTIFS()) functions in Excel were used to calculate absolute and relative percent cover. 
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Mean Recorded Height 

Average vegetation heights (cm) for control and test plots were calculated from the point-

intercept measurements.5 

Mean Litter Depth 

Average litter depths (mm) for control and test plots were calculated from the four recorded 

depths.5 

Species Richness 

The total number of species in each plot (on and off the transects) was counted to determine 

species richness. Mean species richness was calculated for control and test plots regarding 

species origin, group, and life cycle.5 

Woody Plants 

Absolute percent cover of woody plants (shrubs, trees, woody vines, and ferns) was calculated 

from the point-intercept data.6 

Mean Above-Ground Plant Biomass 

Biomass samples were converted from grams (g) to grams per square meter (g/m2) using the 

following: 

 1 sample = 13.5 in diameter circle = 143.14 in2 = 0.1 m2 

 2 samples per plot = 0.2 m2 

Biomass per plot (g)

0.2 m2
 =  

g

m2
 

Average biomass (g/m2) for control and test plots was calculated by summing the biomass (g/m2) 

and dividing by the number of samples for each treatment (29 Test, 28 Control). 

Adaptive Management Analysis 

The Updated Plan outlined three thresholds that would trigger adaptive management: 

1. Mean abundance and/or richness of native grassland herbs is 20% lower in grazed plots. 

2. Invasive exotic plant cover exceeds 5% in any one plot. 

3. Woody plant cover exceeds thresholds set for each grassland associations in any one plot 

(30% for moist perennial grassland, 20% for subshrub grassland, and 10% for ridge 

grasslands). 

  

                                                 
5 The AVERAGEIFS() function in Excel was used to calculate averages. 
6 The SUM(COUNTIFS()) functions in Excel were used to calculate absolute and relative percent cover. 
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The 2012 Report countered that the thresholds for invasive exotic plant cover and woody plant 

cover were not realistic and did not adequately describe the effects of grazing on grassland 

composition. More appropriate triggers are: 

1. Invasive plant cover is 5% higher in test plots compared to control plots. 

2. Woody plant cover is 5% higher in test plots compared to control plots. 

Percent difference between test and control plots in 2016 was calculated using the formula: 

% difference =  |
test − control

(test + control) 2⁄
| ∗ 100 

Recommendations for adaptive management from 2016 grassland monitoring data were based on 

the suggested triggers from the 2012 Report. Invasive species were ranked High, Moderate, or 

Limited using ratings from the California Invasive Plant Inventory (California Invasive Plant 

Council [Cal-IPC] 2006). Appendix A lists the exotic species encountered during monitoring and 

Cal-IPC ratings.  

Changes Over Time 

Changes in grassland composition from 2012 to 2016 were assessed by calculating the percent 

change between 2016 grassland monitoring results and results from the 2012 Report. The 

following formula was used to calculate percent change over time: 

% change =
2016 value − 2012 value

|2012 value|
 ∗ 100 
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Results 

Results compare control and test plots. A list of exotic species and a complete species list are 

included in Appendices A and B. Appendix D contains data summary tables.  

Plant Community Structure and Composition 

Absolute percent vegetative cover was 7% higher in test plots (Figure 2). Absolute cover of 

thatch was 72% less in test plots compared to control plots and absolute cover of bare ground 

was insignificant in both test and control plots (< 1%). From 2012 to 2016, absolute cover of 

bare ground decreased by 95.6% in test plots (11.6% to 0.5%) and 95.1% in control plots (4.1% 

to 0.2%); thatch cover decreased by 5.5% in test plots and increased by 0.1% in control plots 

(2012 Report Chart 1).  

 

 

Figure 2. Absolute percent cover of vegetation, thatch, and bare ground for test and control plots. 
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Absolute cover of woody plants (trees, shrubs, woody vines, ferns) was 118% less in test plots 

compared to control plots (Figure 3). Since 2012, absolute cover of woody plants increased by 

5.9% in test plots (from 1.7% in 2012 to 1.8% in 2016) and increased by 79.5% in control plots 

(from 3.9% in 2012 to 7.0% in 2016; 2012 Report Chart 2). Relative percent cover of vegetation 

(excludes bare ground and thatch) is represented by Figure 4. 

Test plots had 18% more grass cover and 10% less forb cover than control plots (Figure 3). From 

2012 to 2016, absolute grass cover increased by 80.5% in test plots (44.2% to 79.8%) and 60.0% 

in control plots (41.7% to 66.7%); forb cover decreased by 64.6% in test plots (33.6% to 11.9%) 

and 64.7% in control plots (37.4% to 13.2%; 2012 Report Chart 2).  

 

Figure 3. Absolute percent cover for grasses, forbs, woody plants, and bare ground/ thatch for test 

and control plots. 

 

 

Figure 4. Relative percent vegetation cover by plant group for test and control plots.  
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Test plots had 9.7% higher relative cover of exotic species and 45.1% less relative cover of 

native species than control plots (Figure 5). Test plots had 13.3% greater cover of exotic annual 

species than control plots and less cover of native and exotic perennial species, 45.7% and 43.6% 

respectively; relative cover of native annuals was less than 1% for all plots.  

 

 

Figure 5. Relative percent cover of vegetation by origin for test and control plots. 

Relative cover of grasses was similar for test and control plots (Figure 6). Test plots had 10.2% 

less cover of native perennial grasses and 0.8% greater cover of exotic annual grasses than 

control plots.  

 

 

Figure 6. Relative percent grass cover for test and control plots. 
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Relative cover of forbs was variable (Figure 7); test plots had 47.1% greater cover of exotic 

annual forbs than control plots and less cover of native and exotic perennial forbs, 52.7% and 

79.8% respectively. 

 

 

Figure 7. Relative percent cover of forbs for test and control plots. 

Mean Recorded Height 

Overall mean plant height was 27.0% less in test plots compared to control plots (Figure 8). The 

difference in plant height between control and test plots was statistically significant (p = 0.036). 

Native and exotic species were 71.3% and 15.3% shorter in test plots, respectively.  

 

 

Figure 8. Average plant height (cm), recorded during point intercept sampling. 
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Mean Litter Depth 

Average litter depth was 68.7% less in test plots compared to control plots (Figure 9). The 

difference in litter depth between control and test plots was statistically significant (p < 0.001). 

 

 

Figure 9. Average litter depth (mm) for test and control plots. Four litter depth measurements were 

collected randomly from each plot. 

Mean Species Richness 

Average species richness was comparable for test and control plots; the difference was not 

statistically significant (p = 0.44; Figure 10). On average, both treatments had similar numbers of 

native and exotic species (test plots had 9.3% more exotic species than control plots). 2016 

monitoring found, on average, 9.4 more species in test plots and 7.8 more species in control plots 

than in 2012 (2012 Report Chart 5). 

 

 

Figure 10. Average species richness (number of species) for test and control plots.  
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Woody Plants 

Absolute cover of woody plants (trees, shrubs, woody vines, ferns) was 118.2% less in test plots 

compared to control plots (Figure 3). 

Mean Above-Ground Plant Biomass 

Average above-ground plant biomass was 33.9% less in test plots compared to control plots 

(Figure 11). The difference in biomass between control and test plots was statistically significant 

(p = 0.012). 

 

 

Figure 11. Average above-ground biomass for test and control plots. Two samples were collected 

from each plot and combined. 
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dominated in 2016 due to favorable environmental conditions and native forbs were not 

successful; since grazing promotes annual grasses, the effects were more noticeable in test plots 

(Hayes and Holl 2003). 

 

 

Figure 12. Relative percent cover of herbaceous species (grasses and forbs).  

Mean Species Richness of Herbs 

Average species richness of native herbs (grasses and forbs) was 4.0% greater in test plots 

compared to control plots (Figure 13). No adaptive management is required.  

 

 

Figure 13. Average number of herbaceous species (grasses and forbs) for test and control plots.  
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Invasive Exotic Plant Cover 

 

Figure 14. Absolute percent cover of invasive exotic species. Invasive species were designated as 

high, moderate, or limited by Cal-IPC ratings.  

Invasive exotic cover exceeded the 5% threshold from the Updated Plan in every plot (Figure 

14). Invasive exotic plant cover was 5.3% higher in test plots compared to control plots when 

weeds rated High, Moderate, and Limited were considered (Figure 15). Relative percent cover of 

invasive exotic species increased from 2012 to 2016 in test plots by 7.5% (73.3 to 78.8%) and 

control plots by 1.8% (73.4% to 74.7%; 2012 Report Chart 10). The 2012 Report trigger for 

invasive exotic plant cover was met and adaptive management is recommended.  

 

Figure 15. Relative percent cover of invasive exotic species (rated High, Moderate, or Limited by 

Cal-IPC) and non-invasive species for test and control plots.  
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Woody Plant Cover 

 

Figure 16. Absolute percent cover of woody plants (trees, shrubs, woody vines, ferns) by grassland 

type. 

Woody plant cover was highest in plots 1.1C (entirely Rubus ursinus), 4.1C, and 4.1T (Figure 

16). Percent cover of woody plants (relative to the total amount of vegetation) was 123.2% less 

in test plots compared to control plots (Figure 17). No adaptive management is required. 

 

Figure 17. Relative percent cover of woody plants (trees, shrubs, woody vines, ferns) for test and 

control plots. 
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Discussion 

Grassland Structure 

Average biomass, plant height, and litter depth were lower and bare ground was slightly higher 

in test plots compared to control plots, similar to 2012 (2012 Report Charts 3, 4, 6). Grazing 

prevented thatch accumulation and reduced vegetation height. From 2012 to 2016, relative cover 

of woody plants decreased by 9.5% in test plots (2.1 % to 1.9%) and increased by 70.2% in 

control plots (4.7% to 8.0%), reinforcing the 2012 Report claim that grazing limits “the ability of 

woody plants to colonize and thrive.” Grazing in PCRP supported the goals and objectives of the 

Management Plan to limit woody plant encroachment and remove thatch from the grasslands.  

Plant Community Composition 

Absolute vegetation cover was similar for test and control plots, although control plots had less 

vegetation cover and more thatch (Figure 2). Test plots had higher relative cover of exotic annual 

species while control plots had greater cover of native and exotic perennial species (Figure 5). 

The relative cover of grasses and forbs in control and test plots shifted from being fairly similar 

in 2012 (grasses ~50%, forbs ~43%) to grass dominating in 2016 (grasses ~80%, forbs ~14%) 

(Figure 4, 2012 Report Chart 14). The shift occurred in both test and control plots indicating that 

it was not an effect of grazing. From 2012 to 2016, the relative cover of exotic annual grasses 

increased by ~20.4% in test and control plots while the relative percent cover of native perennial 

grasses decreased by 41.8% and 30.5% in test and control plots respectively (Figure 6, 2012 

Report Chart 15). Grass cover was similar for test and control plots, indicating that the shift to 

favor exotic annual over native perennial grasses was not due to grazing. 2016 had an El Niño 

climate pattern with more rainfall than previous years; the plots were likely grass-dominated 

because grasses outcompete forbs in years with early and consistent rainfall (Heady 1958; Pit 

and Heady 1978; Corbin et al. 2007).  

Exotic perennial grasses decreased by 82.5% in test plots (6.3% to 1.1%) and 93.9% in control 

plots (8.3% to 0.5%) from 2012 to 2016. The dominant perennial grass found in 2012 was velvet 

grass (Holcus lanatus) in plots 4.4C and 4.4T. In 2016, velvet grass was not found in plots 4.4C 

or 4.4T, instead ripgut brome (Bromus diandrus) was the dominant grass; 4.4T was heavily 

grazed prior to monitoring making plant identification difficult. Since velvet grass is an 

extremely persistent perennial grass, it is likely that the decreases in exotic perennial grass cover 

from 2012 to 2016 were due to misidentification of one of these species, not environmental 

factors.  

The patterns for native and exotic forb cover reversed from 2012 to 2016 (Figure 7). In 2012, test 

plots had higher cover of native forbs overall, higher cover of native and exotic perennial forbs, 

and less cover of exotic annual forbs than control plots (2012 Report Chart 167). In 2016, the 

opposite was true: test plots had less cover of native forbs overall, less cover of native and exotic 

perennial forbs, and greater cover of exotic annual forbs. The 2016 results suggest that grazing 

                                                 
7 Note that the relative cover values in 2012 Report Chart 16 do not total 100% as they should. There was a 

calculation error and the values were not divided by the true number of forbs for test and control plots (values used: 

test 2406, control 2688; correct values: test 1203, control 1344). The ratios between native and exotic annual and 

perennials are accurate, but the percent cover should be higher so the change from 2012 to 2016 is not as dramatic as 

it appears.  
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promotes exotic annual forbs and discourages native and exotic perennial forbs. Continued 

monitoring is necessary to determine the long-term effects of grazing at Palo Corona Regional 

Park.  

Conclusion 

According to the 2016 grassland monitoring, grazing results in: 

 Reduced plant height, thatch, and biomass, 

 Less woody plant cover, and 

 Slightly more grass than forb cover compared to ungrazed areas. 

These results are consistent with the 2012 Report and the goals and objectives of the 

Management Plan. Contrary to the 2012 Report, analysis of 2016 grassland monitoring did NOT 

find that grazing significantly affected the ratio of native to exotic perennial grasses or that 

grazing promoted native cover over exotic cover.  

Recommendations 

Grazing should continue in Palo Corona Regional Park to prevent grassland conversion to 

shrublands or weedy perennials. Additional, long-term monitoring is necessary to determine 

whether the shifts in species composition from 2012 to 2016 are the result of grazing or the 

effect of varied environmental conditions.  

The adaptive management trigger was met for invasive exotic plant cover because cover of 

exotic annual forbs was 62% higher in test plots compared to control plots (cover of exotic 

grasses was similar for test and control plots; cover of exotic perennial forbs was 57% less in test 

plots). Management should consider how to modify grazing practices to promote native species 

and reduce the following invasive exotic annual forbs:  

 Italian thistle (Carduus pycnocephalus), 

 Red-stemmed filaree (Erodium cicutarium), 

 Cut-leaved geranium (Geranium dissectum), 

 Bristly ox-tongue (Helminthotheca echioides), 

 Smooth cat’s ear (Hypochaeris glabra), 

 Hairy cat’s ear (Hypochaeris radicata), 

 Bur clover (Medicago polymorpha), 

 Radish (Raphanus sativus), 

 Milk thistle (Silybum marianum), and 

 Rose clover (Trifolium hirtum). 
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Appendix C. Sample Data Sheet 

 

PCRP 2016 Grassland Monitoring  Date:   Photo #:      

Plot   Type (T/C):  Time:   Initials:      

Line 1.0 m 
Height 
(cm) 

Origin 
(N/E) 

Growth 
G/F/W 

Cycle 
(A/P)  Line 2.5m 

Height 
(cm) 

Origin 
(N/E) 

Growth 
(G/F/W) 

Cycle 
(A/P) 

m Species     
 m Species     

1.00            1.00           

1.25            1.25           

1.50            1.50           

1.75            1.75           

2.00            2.00           

2.25            2.25           

2.50            2.50           

2.75            2.75           

3.00            3.00           

3.25            3.25           

3.50            3.50           

3.75            3.75           

4.00            4.00           

4.25            4.25           

4.50            4.50           

4.75            4.75           

5.00            5.00           

5.25            5.25           

5.50            5.50           

5.75            5.75           

6.00            6.00           

6.25            6.25           

6.50            6.50           

6.75            6.75           

7.00            7.00           

Litter Depth     Biomass        

  X (m) Y (m) Depth (mm)    X (m) Y (m) Dry Wt.      

NE 6.53 1.00    NE 4.62 1.93        

SE 5.45 5.44    SW 1.53 6.37        

SW 5.85 4.43             

NW 5.01 5.11             

Other Species:             

Species Photo Origin Growth Cycle Notes 
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Line 4.0 m Height 
(cm) 

Origin 
(N/E) 

Growth 
(G/F/W) 

Cycle 
(A/P) 

 Line 5.5m Height 
(cm) 

Origin 
(N/E) 

Growth 
(G/F/W) 

Cycle 
(A/P) m Species  m Species 

1.00            1.00           

1.25            1.25           

1.50            1.50           

1.75            1.75           

2.00            2.00           

2.25            2.25           

2.50            2.50           

2.75            2.75           

3.00            3.00           

3.25            3.25           

3.50            3.50           

3.75            3.75           

4.00            4.00           

4.25            4.25           

4.50            4.50           

4.75            4.75           

5.00            5.00           

5.25            5.25           

5.50            5.50           

5.75            5.75           

6.00            6.00           

6.25            6.25           

6.50            6.50           

6.75            6.75           

7.00            7.00           

               

Line 7.0 m 
Height 
(cm) 

Origin 
(N/E) 

Growth 
(G/F/W) 

Cycle 
(A/P)  Other species (cont.)    

m Species     
 Species Photo Origin Growth Cycle  

1.00                       
1.25                       
1.50                       
1.75                       
2.00                       
2.25                       
2.50                       
2.75                       
3.00                       
3.25                       
3.50                       
3.75                       
4.00                       
4.25                       
4.50                       
4.75                       
5.00           Notes:        
5.25                   
5.50                   
5.75                   
6.00                   
6.25                   
6.50                   
6.75                   
7.00                   
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Appendix D: Data Summary Tables 

Table 1. Summary of Palo Corona Regional Park grassland monitoring data by plot (continued on 

next page). 

 

 

 

Plot 

Ave. Plant 

Height (cm) 

Ave. Litter 

Depth (mm) 

Number 

Species 

Biomass 

(g/m2) 

Abs. % Cover 

Woody Plants 

Abs. % Cover Invasive Species 

High Moderate Limited 

1.1C 93.4 NA 12 NA 74.4 0.0 0.0 0.0 

1.1T 66.6 55 30 536.8 1.6 1.6 79.2 10.4 

1.2C 36.4 90 24 599.3 0.0 0.0 36.8 13.6 

1.2T 42.8 16 24 574.4 0.0 0.0 62.4 8.8 

1.3C 58.6 56 19 1038.4 0.0 0.0 89.6 0.0 

1.3T 53.9 55 19 536.7 0.0 0.0 93.6 1.6 

1.4C 79.0 63 16 768.8 0.0 0.0 96.8 0.0 

1.4T 39.7 33 11 887.2 0.0 0.0 100.0 0.0 

1.5C 44.1 40 15 1037.3 0.0 0.0 66.4 1.6 

1.5T 56.9 36 21 864.2 0.0 0.0 92.0 7.2 

2.1C 57.3 125 14 963.7 0.0 0.0 89.6 0.8 

2.1T 69.7 83 18 1176.1 0.0 0.0 97.6 0.8 

2.2C 99.6 65 27 841.6 15.2 0.0 48.8 0.8 

2.2T 46.6 29 25 504.1 0.0 0.0 65.6 1.6 

2.3C 67.6 33 23 906.0 14.4 0.0 35.2 13.6 

2.3T 54.0 47 16 581.4 0.0 0.0 99.2 0.8 

2.4C 76.3 124 23 1505.0 2.4 0.0 80.0 0.0 

2.4T 44.6 27 16 537.1 0.0 0.0 100.0 0.0 

2.5C 43.3 81 11 957.5 0.0 0.0 98.4 0.0 

2.5T 48.7 43 13 542.2 0.0 0.0 100.0 0.0 

3.1C 54.5 79 24 672.5 0.0 0.0 86.4 1.6 

3.1T 56.4 34 23 735.7 0.0 0.0 96.0 4.0 

3.2C 63.1 75 22 1063.6 2.4 0.0 78.4 3.2 

3.2T 44.9 36 24 688.0 0.0 0.0 85.6 12.8 

3.3C 35.3 41 32 253.7 4.0 0.0 17.6 3.2 

3.3T 23.5 8 39 171.0 7.2 6.4 39.2 8.0 

3.4C 35.9 39 33 586.4 0.0 0.0 64.0 7.2 

3.4T 39.6 24 31 302.6 0.0 0.0 79.2 5.6 

3.5C 38.1 61 40 381.3 12.0 0.8 36.8 6.4 

3.5T 52.2 33 35 714.1 0.8 0.8 84.0 5.6 

4.1C 72.6 19 33 402.5 45.6 7.2 14.4 17.6 

4.1T 67.7 29 32 401.5 22.4 19.2 21.6 0.8 

4.2C 50.3 67 29 173.4 13.6 0.0 60.8 8.8 

4.2T 43.2 34 32 358.5 12.0 0.0 50.4 18.4 

4.3C 40.7 45 27 665.5 2.4 0.0 65.6 6.4 

4.3T 40.0 46 32 703.8 0.0 0.0 50.4 24.0 

4.4C 25.3 37 28 452.0 6.4 0.0 57.6 2.4 

4.4T 7.5 8 25 124.9 7.2 0.0 47.2 1.6 
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Table 1 (continued). Summary of Palo Corona Regional Park grassland monitoring data by plot. 

 

Table 2. Average litter depth, biomass, and plant height. 

 

 

Table 3. Average height of native and exotic plants. 

 

 

Table 4. Average species richness by origin and life cycle. 

 

Plot 

Ave. Plant 

Height (cm) 

Ave. Litter 

Depth (mm) 

Number 

Species 

Biomass 

(g/m2) 

Abs. % Cover 

Woody Plants 

Abs. % Cover Invasive Species 

High Moderate Limited 

5.1C 37.6 82 18 766.1 0.0 0.0 44.8 23.2 

5.1T 26.7 28 23 387.0 0.0 0.0 22.4 46.4 

5.2C 47.6 121 27 681.4 0.0 0.0 84.0 7.2 

5.2T 16.6 28 29 391.1 0.0 0.0 53.6 10.4 

5.3C 68.6 48 29 638.3 0.0 0.0 97.6 0.8 

5.3T 15.1 23 42 203.0 0.0 0.0 24.0 28.8 

5.4C 53.0 101 15 1115.8 0.0 0.0 97.6 0.0 

5.4T 41.4 39 17 874.5 0.0 0.0 82.4 11.2 

5.5C 20.1 39 34 708.3 9.6 0.0 12.8 15.2 

5.5T 8.2 19 33 164.5 0.0 0.0 8.8 13.6 

6.1C 44.5 140 22 1375.0 0.0 0.0 92.0 0.0 

6.1T 25.0 48 38 448.7 0.0 0.0 58.4 12.0 

6.2C 33.2 95 26 470.7 0.0 0.0 67.2 1.6 

6.2T 13.0 43 26 304.4 0.0 0.0 43.2 8.0 

6.3C 16.8 34 26 191.0 0.0 0.0 37.6 1.6 

6.3T 16.1 39 23 253.6 0.0 0.0 52.0 1.6 

6.4C 19.3 97 30 626.1 0.0 0.0 30.4 14.4 

6.4T 14.1 14 29 395.6 1.6 0.0 16.8 16.0 

6.5C 11.1 34 18 210.0 0.0 0.0 28.0 7.2 

6.5T 10.0 23 16 384.8 0.0 0.0 38.4 4.8 

 

Type 

Ave. Litter Biomass Ave. Plant Height (cm) 

Depth (mm) (g/m2) Overall  Native Exotic Annual Perennial 

Test 34 508.5 37.4 32.7 40.4 39.6 38.1 

Control 69 716.1 49.1 68.9 47.1 46.6 65.9 

        
 

Type 

Ave. Native Height (cm) Ave. Exotic Height (cm) 

Annual Perennial Annual Perennial 

Test 7.9 33.9 39.9 51.9 

Control 40.4 70.0 46.7 52.1 

 

Type Overall Native Exotic Annual Perennial 

Test 25.6 8.6 16.8 17.8 7.8 

Control 24.0 8.3 15.3 15.5 8.5 
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Table 5. Average native and exotic species richness by life cycle.  

 

 

Table 6. Summary of point data from point-intercept survey. 

 

 

Table 7. Total native and exotic points from point-intercept survey. 

 

 

Table 8. Absolute percent cover by group.  

 

 

Table 9. Absolute percent cover of native and exotic vegetation by life cycle. 

 

 

Type 

Ave. Native Species Ave. Exotic Species 

Annual Perennial Annual Perennial 

Test 3.7 5.8 14.6 2.2 

Control 2.9 6.3 13.0 2.2 

 

Type 

Total 

Points 

Total Veg 

Points 

Point Intercept Vegetation Summary 

Native Exotic Annual Perennial 

Test 3625 3387 463 2924 2808 579 

Control 3625 3150 681 2467 2297 853 

 

Type 

Number Native Points Number Exotic Points 

Annual Perennial Annual Perennial 

Test 20 443 2788 136 

Control 25 656 2270 197 

 

Type 

Total 

Vegetation Grasses Forbs Woody Bare Ground Thatch 

Test 93.4% 79.8% 11.9% 1.8% 0.5% 6.1% 

Control 84.3% 66.7% 13.2% 7.0% 0.2% 12.9% 

 

Type 

Absolute Percent Cover of Vegetation** Abs. % Cover Native Abs. % Cover Exotic 

Native Exotic Annual Perennial Annual Perennial Annual Perennial 

Test 12.8% 80.7% 77.5% 16.0% 0.6% 12.2% 76.9% 3.8% 

Control 18.8% 68.1% 63.4% 23.5% 0.7% 18.1% 62.6% 5.4% 

** Bare ground and Thatch included as part of absolute cover 
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Table 10. Absolute percent cover of grasses and forbs by origin and life cycle. 

 

 

Table 11. Relative percent cover by plant group.  

 

 

Table 12. Relative percent cover of native and exotic vegetation by life cycle. 

 

 

Table 13. Relative percent cover of grasses by origin and life cycle. 

 

 

Table 14. Relative percent cover of forbs by origin and life cycle. 

 

Type 

 Absolute % Cover Grasses Absolute % Cover Forbs 

Native Exotic Native Exotic 

Annual Perennial Annual Perennial Annual Perennial Annual Perennial 

Test 0.0% 10.5% 68.3% 0.9% 0.5% 0.9% 8.6% 1.9% 

Control 0.0% 9.7% 56.7% 0.3% 0.7% 1.7% 5.9% 4.9% 

 

Type 

Total Veg Rel. % Cover 

Points Grasses Forbs Woody Plants Invasive Non-invasive 

Test 3387 85.4% 12.7% 1.9% 78.8% 13.7% 

Control 3150 76.8% 15.2% 8.0% 74.7% 21.7% 

 

Type 

Relative Percent Cover of Vegetation* Native Exotic 

Native Exotic Annual Perennial Annual Perennial Annual Perennial 

Test 13.7% 86.3% 82.9% 17.1% 0.6% 13.1% 82.3% 4.0% 

Control 21.6% 78.3% 72.9% 27.1% 0.8% 20.8% 72.1% 6.3% 

* Excludes Bare ground and Thatch because they are not vegetation.   
 

Type 

Total Grass Relative Percent Cover Grasses 

Points Native Exotic Annual Perennial 

Test 2891 13.2% 86.8% 85.7% 14.3% 

Control 2419 14.6% 85.4% 85.0% 15.0% 

 

Type 

Total Forb Relative Percent Cover Forbs 

Points Native Exotic Annual Perennial 

Test 430 11.9% 88.1% 76.7% 23.3% 

Control 478 18.0% 81.6% 50.4% 49.6% 

 


