8 Background:

California grassland restoration efforts often select well-tested plants (~0.26% of the state’s
native grassland species) to achieve targets?!. Preferential species selection may exclude less-
known species that are well suited to site-specific conditions or maximizing functional diversity.

Plant functional traits and species’ distribution data can inform species selection for restoration
iInforming community assembly processes across environmental gradients. In turn, this may help
match less-known species to site-specific conditions.

Research objectives and questions:

How are plant communities across three coastal California grasslands driven primarily by
taxonomic turnover and by shared ecological strategies?

& How does species composition change across remnant grassland sites?

& Do plant functional traits or species’ environmental niches explain compositional changes?

& Do environmental niches help explain how functionally different commmunities are from
each other?

“. Methods:

Study sites & sampling:

4 Three remnant grasslands across a ~1000 km
latitudinal gradient (Humboldt, Sonoma, San Luis
Obispo Counties) @0 ok
@Rancho Marino

& Species composition and percent cover in 45 quadrats T
per site Figure 1: Sampled field site in California

@Lacks Creek

Environmental niche and functional trait indices:

- Species occurrence data within California Floristic Province &
(CFP) from Global Biodiversity Information Facility (GBIF) "

/;\ Calculated species' medians for 6 key climate variables: annual
precipitation, mean annual temperature, precipitation seasonality, 40°N 1
temperature seasonality, mean annual vapor pressure deficit, and
maximum annual vapor pressure deficit from Climatologies at High
resolution for the Earths Land Surface Areas (CHELSA)

Latitude

}\ Measured key functional traits related to ecological
strategies: specific leaf area (SLA), leaf dry matter 3N 7
content (LDMCQC), leaf lobedness, and plant height

4 We Calculated quadrat-level Community-
Weighted Means (CWMs) for both functional traits
and climatic niche indices by weighting each

Climatic niches and functional strategy jointly structure
California remnant grasslands across a latitudinal gradient

Ernesto J. Chavez-Velasco (ejc489@humboldt.edu)?, Tonia Brito-Bersil, Emma McLaren?, Gabriel Abundis?, Claudia Alfaro-Hernandez?, Soren Biel3, Trinity Edwardsi, Angelina Garcial, Ashley Gutierrez?,
Logan Holeyl, Max Shea3, Lee Minicuci4, Anna Krause?, Abby Evans?, Avalon Cook?, Chloe Latté, Robert Griffin-Nolan>, Yamina Pressler?, Erika J. Foster®, Kerry Byrne#4, Justin C. Luong?

1Forestry, Fire, and Rangeland Management California State Polytechnic University Humboldt, 2 Natural Resources Management and Environmental Sciences California State Polytechnic University San Luis Obispo, 3Biological Sciences California Polytechnic University Humboldt,
\ 4Environmental Science and Management California State Polytechnic University Humboldt, °California State University Chico, °Point Blue Conservation Science, Biological Sciences

NMDS2

ative
rasslands
ssociation

Do environmental niches help explain how functionally different communities are from
each other?

. Site
HOW does SpeCles COmpOSlthn change across remnant
grassland sites? obedness Lacks Creek
" Pepperwood
1.0 RN\ T .
. \°, .
Site o Rancho Marino
(@] *®
0.5+ ; ; \ Lacks Creek =
1 , II \ zZ \
01 ".
0.0- ;" ) | Pepperwood Variable
“sella ! ‘0 |
v C
5 . ®og . — Trait CWM
s ; O ; L ; Rancho Marino
98 | ' SLA - -+ Niche CWM
\" " A -1
-1.0-
. . . . . -2 -1 0 1 2
- 0 i > 3 NMDS1
NMDS1 Figure 3: NMDS plot showing site differentiation in community-weighted mean (CWM) trait space (Euclidean

distance). Points (quadrats) are colored by site, with 95% confidence ellipses. Solid vectors indicate the direction
of key CWM traits (SLA, LDMC, height, lobedness) structuring the ordination axes. Dashed vectors represent
Niche CWMs (temperature and precipitation seasonality) that are significantly correlated (p < 0.05) with
quadrat positions in trait space.

Figure 2: Non-metric Multidimensional Scaling (NMDS) ordination of taxonomic
community composition based on Bray-Curtis dissimilarity. Points represent
individual quadrats. Ellipses represent 95% confidence intervals around the site
centroids.

4 Dominant species converge on LDMC (SES =-3.726, p = 0.002) but
diverge on height (SES = 2.41, p =0.036) and lobedness (SES = 4.082, p =

y= Community weighted traits and niche indices cumulatively 0.002) within sites

explain ~43% of compositional differences A& Both temperature seasonality (p < 0.001, R2=0.267) and precipitation
seasonality (p = 0.0314, R%2 = 0.289) niche indices best explain overall
functional composition.

4 Sites have distinct species pools (SES =15.266, p < 0.001).

i\ Niche indices cumulatively explain ~35% of functional

dissimilarity
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Figure 3: Relative importance of functional traits and climatic niches in explaining taxonomic Figure 4: Marginal R? values from PERMANOVA showing the unique variance in abundance-weighted

composition. Bars show marginal R* (unique variance explained) from PERMANOVA predicting  functional compositional differences (abundance-weighted functional MNTD turnover) explained by selected
Bray-Curtis dissimilarity using trait CWMs (yellow) and niche index CWMs (blue). Significant p-  climatic niche index CWMs. Significant p-values are shown in red (n=10000 permutations).
values are shown in red (h=5000 permutations).

Implications:

& Taxonomically distinct communities share functiona
composition

|~ Environmental filtering may lead to similarity in key adaptive traits
like LDMC while competition or fine-scale niche partitioning may
promote differentiation in traits related to resource capture (

height, SLA, and lobedness)

4 |nferred community niches and measured functional 4& Potential restoration species can be evaluated by matching

species respective value by ltsrelafive abundance traits uqiguely e.xplain . significant portion of both their realized climatic niche and functional traits
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