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Introduction Methods Results

This study looks at the impacts of grazing Paired grazing comparison at Pepperwood Forb richness, cover and diversity are higher in grazed plots
and fire on vegetative forb abundance P
and diversity to support land managers in reserve N 2017 s of A) Species Richness ) Percent Cover * Forb species richness was significantly higher in the grazed plots
understanding how to manipulate , . = 4 : ,.seven Ralrs © | . - than in the ungrazed. No significant difference was found for
g p monltorlng plOtS were B Mean forbrichness B Mean graminoid richness W Mean forb % cover M Mean graminoid % cover
disturbance regimes to sustain this Rssland HEes ostablished at . species richness of graminoids (A) (Wilcoxon signed-rank test).

* Percent cover of forb species was significantly higher in the grazed

plots. No significant difference found for graminoids (B)
(Generalized linear mixed model (GLMM)).
» Diversity of forbs (Simpson index) was significantly higher in the
- - N i grazed plots, while evenness of forbs (Simpson index) was

significantly lower (C, D) (GLMM).
* These results suggest that differences in species composition
between grazed and ungrazed plots are primarily driven by forbs,
and grazing may increase dominance of certain species, leading to
replenish the seedbank

a decrease in evenness, while increasing diversity and richness.
. Changes in species composition
| * Table 1 highlights species that had the largest changes in percent
cover (greater than 10%) between grazed and ungrazed plots. Five
» Cattle grazing can promote native forbs natives (including three forbs) increased with the grazing treatment,

by selectively consuming non native Vegetation monitoring oo toBraee creze o Breze while three natives (including one forb) decreased with the grazing
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* Native forbs play an important role in
maintaining resiliency in grasslands
during periods of stress / disturbance Tt~ {
(Hallett et al. 2017, Eviner and Locations of paired graze / no graze transects
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Cadenasso. in pre ) throughout Pepperwood Preserve, representing P lots were established .
, IN Prep different grassland types. Inset photo shows example : ietv of land
. IN a variety or grasstan 0.3
* Forbs rely on disturbances to emerge and of graze / no graze transect pairings.
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srasses and reducing litter o . . : : . treatment. Table 2 shows species that exclusively appeared in
, , species specific monitoring was conducted along the paired . d plot
and increase light and temperature at the o . IN grazea plots
, : transects. Monitoring was repeated four times throughout the : :
selll slizce wien igvers oD gime Uil rowing season, from early spring to late summer, to capture 1) Sipeelins et e LEEs, 2) Species found only in the grazed
germination fh tf% , ’ - thyt pring 4.9 . . ,h P 9 * Native forb cover is lower than non-native forb cover. percent cover change due to troat :
: . : e entire suite of forbs that emerged. Species richness an : . : : . reatments
 Native forbs are declining (Harrison et al. & , P * Native forbs had significantly higher percent cover in grazing treatment
, percent cover data were then compiled from the four d ol h d ol E) (GLMM
2015, Lesage et al. 2022), potentially due o . . . grazed plots than ungrazed plots (E) ( ). Mean
, monitoring events. Monitoring collection details are below: . Native f i~h : 0/ l Mean | Meoan Frequency cover
to long-term drought, climate change, Hansect end point ative forb richness increased by 78% in grazed plots cover | cover Species Name found in Aeross
. : : : : : Species N
lack of disturbance, and invasive species » 7 pairs of graze / no graze (compared to ungrazed), and non-native forbs increased PEAPSTEME | grazed | ungrazed transects |\ onsects
. . . 0/ plots plots -
 Given the changing climate and transects (14 total) by 18% in grazed plots (data not shown). Holcus lanatus | 3.0%| 63.5%| 4 if::;g;:nus a7 13.0%
unprecedented environmental  Ten 1m? quadrats per g:ﬁg:i”s 05%| 4300 * Acmispon americanus 3/7 3.4%
conditions, further research is needed on transect: E) Percent Forb Cover Phalaris aquatica | 29.0% | 63.9%| | g:::f;:g::r:::f ig Z'ﬁi
bOth hOW tO enhance the fOrb Seedbank, ¢ Pe rce Nt cover 1 m2 quadrat Mean native forb % cover Mean non-native forb % cover ,.F;:;gzism 1.8% 26.8% ! Juncus xiphioides 1/7 63.5%
and if different disturbance types have (Daubenmire bins) of Achyrachaena Zeitisalmitelotiim 1/7 L
lecti fro ot the forb dbank D . mollis 0.5%| 15.5%| * Trifolium fucatum 17 13.8%
selective effects on the forb seedbank. iIndividual species __ Trifolium hirtam | 5.0%| 19.1%| 4 Chlorogalum
and non-plant cover ) Festuca | pomeridianum 1/7 9.3%
k 100 bromoides 13.2% 23.4% Triphysaria pusilla 1/7 9.3%
(bare, rocks, etc.) Juncus T Calystegia collina 177 8.4%
* Phenology | S o occidentalis 17.6% 6.6% Centromadia fitchii 1/7 3.0%
FRARRI L =B S ransectbase point k Juncus bufonius | 15.8%|  3.0%| Micropus californicus 1/7 3.0%
,’,‘f o el 5 oo Ranunculus t Ranunculus muricatis 1/7 3.0%
= e O SR g ] sooldentalls | 19.8%]| G&.5% Sidalcea diploscypha 177 1.9%
| et gl Monitoring design of paired grazed and ungrazed 2 :‘:f; :zﬂ“ms 18.6% 4.0%| f Perideridia kellogii 17 1.8%
transects. F/gqre gdapted from Pepperwood lanceolata 275%|  10.5%| ! Primula her.:dersnnii 1/7 1.8%
Preserve monitoring protocol. 20 1 | Hedypnois Bromus carinatus 1/7 0.5%
rhagadioloides | 23.0%|  0.5%| ' Daucus pusillus 1/7 0.5%
0 1 Leptosiphon Pseudognaphalium
Graze No Graze jepsonii 29.3% 3.0% f californicum 1/7 0.5%
Briza maxima 27.5% 1.1% | 4 Trifolium oliganthum 1/7 0.5%
Key to the tables: forbs are bolded, native forbs are dark green, native graminoids are light green,
non-native species are not highlighted. In table 1, arrows represent change in species cover in
grazed treatments compared to ungrazed treatments.

Discussion & next steps:

Research questions:

Future research questions include:

* A deeper analysis of species composition in the grazed vs.
ungrazed sites. What are the dominant communities that are
found in grazed vs. ungrazed sites?

* Does grazing select for species with similar functional traits?

* How does grazing influence variability and patchiness within a
site?

* How do prescribed burns influence vegetation composition and
diversity?

* Do disturbances impact forb diversity
and abundance?
* How do disturbances impact native
forb diversity?
* Which speciesincrease or decrease in
abundance post-disturbance?

* Grazing increases vegetative
forb diversity and richness.
While non-natives remain
dominant, grazing also leads to
higher percent cover and
richness of native forbs.
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Repeated monitoring of quadrats
throughout the growing season. From top
to bottom: early spring, mid spring, early
summer.
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