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Introduction

• Lehmann’s lovegrass (Eragrostis lehmanniana, ERLE) was introduced to 
improve grazing in southern Arizona1

• It has established at the Santa Rita Experimental Range (SRER), where it 
displaces native grasses2

• ERLE hosts a diverse microbiome, including fungal symbionts which 
complete part of their life cycle in soil and litter3,4

• Plants alter their surrounding soil environment through their microbiome, 
including the soil microbial community6

• Fungal symbionts (endophytes) associated with ERLE negatively impact the 
germination of native grass species and degrade the litter of ERLE and native 
grasses at different rates under in vitro conditions5

• This suggests that the microbial community associated with ERLE plays a 
role in its invasion success. However, these interactions have not been tested 
under more realistic conditions

• How does litter degradation of native and invasive grasses differ when 
located in a patch of a native or invasive grass?

• How do soils located in a patch of native or invasive grass affect seed 
germination of native and invasive grasses?

Hypotheses

• The purpose of these experiments is to evaluate how the ERLE microbiome 
plays a role in its invasion success under more realistic conditions

• H1: Grass litter will degrade most efficiently when located in a patch of its 
own species

• H2: Seeds of native species will germinate at higher rates in soils collected 
from a patch of native grass and seeds of ERLE will germinate at higher rates in 
soils collected from a patch of ERLE

• Two liters of soil was collected from the four plots in each 
site (3 sites x 4 plots = 12 soils collected) (Fig. 1)

• 50% of each soil sample was sterilized

• Seeds of two native grasses (Bouteloua curtipendula, BOCU
and Eragrostis intermedia, ERIN) and ERLE were surface 
sterilized8

• For each species, 10 seeds were placed onto live and sterile 
soil from each site and plot (12 soils x 2 treatments = 24 
plates per seed species) (see Fig. 2)

• Seedling germination was measured after 21 days

Conclusions

Figure 1b. The experimental 
setup for each site. There are 
four plots associated with each 
site, which differ by dominant 
grass species and canopy 
presence. Patch type indicates 
the dominant grass species in 
the plot. Patch type is either 
the native grass Digitaria
californica (DICA) or the 
invasive grass ERLE. Canopy 
status indicates if the plot is 
under a mesquite canopy or in 
the open, intercanopy
zone. Circles indicate soil 
collection at each plot.

Figure 2. Experimental setup for the seed germination experiment. 
This was replicated for each seed species.

The soil microbial community (live soils) decreased germination of native seeds compared to 
sterile soil, while having no effect on invasive seeds.

Figure 3. Results of seed germination experiment, showing % germination after 21 days in field collected soils. • Our results suggest that grass litter is more persistent 
in a patch of its own species

• These patterns persisted regardless of canopy 
presence, suggesting that patch type may be more 
important to litter degradation than microclimate or soil 
chemistry after three months

• These results also indicate that the soil microbial 
community of an invasive dominated system may 
negatively affect seed germination of native species, 
while having no effect on the germination of the invader

• Although mesquite canopy caused differences in soil 
chemistry, this did not translate to similar differences in 
native species germination, suggesting that microbial 
community may have a greater influence on 
germination than soil chemistry

• This study illustrates the complexity of realistic 
microbial community-environment dynamics, 
highlighting the importance of microbial symbionts to 
understanding invasion dynamics of ERLE in the field

• Litterbags will be collected at 6 and 9 months after 
deployment and mass loss will be measured

• The fungal communities on the degrading litter will be 
characterized through amplicon sequencing

• The mechanisms behind these patterns will be 
investigated by conducting metabolomic analysis on the 
degrading litter and the collected soils

• Soil chemical analysis was conducted on all 24 soil treatments

• Soil chemistry is primarily influenced by canopy status (P<0.001) and 
not by patch type (P = 0.234)

• Sterile and non-sterile soils differed (P = 0.009), likely from chemical 
changes in soil organic matter due to high temperatures and pressures 
during the sterilization process9

• Notably, sterile soils had higher levels of Mn and lower levels of NO3
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Litter Degradation

• Litter of Digitaria californica (DICA) and ERLE was 
collected at the SRER

• Bags (50 μm mesh7) were filled with litter (~2 g each, 
either DICA or ERLE)

• Litterbags of each species were deployed in the four 
plots at each site (n = 3 sites x 4 plots x 4 collection dates x 
2 species = 96 litterbags deployed) (Fig. 1)

• Collection dates: 1 month, 3 months, pending: 6 months, 
9 months

• Bags cleaned and weighed to measure mass loss

Figure 4. Results of litter degradation experiment showing difference in mass after three months in the field. 

Litter of DICA degrades less in native patches and litter of ERLE degrades less in invasive patches. 

P = 0.038 for the 
interaction 

between litter 
type and patch 

type
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Soil Treatments

Soil chemistry is influenced by canopy status and soil sterilization, but not patch type.

Figure 5. Ordispider
plot showing the 
difference in soil 

chemistry between 
mesquite and open 
plots. Soils under 
mesquite canopy 

had increased Fe, K, 
Zn, and PO4.   

Figure 7. Litterbags are filled with ~2 g of litter and sealed in the lab 
(inset). Then, they are deployed at the SRER in pasture 2S, where they are 

buried a few centimeters under the topsoil (large photo).
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Figure 1a. Map of our study 
area. We chose three 
mesquite trees (Prosopis 
velutina) in pasture 2S of the 
SRER. Each mesquite and the 
surrounding 10 m are a 
“site”. The three chosen sites 
are ~35 m apart. 

Figure 6. Ordispider
plot showing the 
difference in soil 

chemistry between 
live and sterile soils. 

Sterile soils had 
increased levels of 

Mn and lower levels 
of NO3.    
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