S

Breeding In Troubled Waters:
How Chinese tallow Leaf Litter
Alters Amphibian Oviposition

Site Selection

Caleb Z. Mullins?

Christopher M. Schalk, Daniel Saernz Matthew McBroond,
ReuberAntoniazzit, Cord B. Eversofe

1Arthur Temple College of Forestry and Agriculture, Stephen
F. Austin State University, Nacogdoches, TX, USA,

2U.S. Forest Service, Southern Research Station, Nacogdoches,
TX, USA




Amphibians: Key Players at Risk
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Amphibian Ecology:

Life History & Vulnerability

AMoisture-dependent skin and eggs make them
sensitive to pollution and dehydration

ALimited dispersal ability? can't escape degraded
habitats

ADual aquatic and terrestrial life stages expose the
to multiple threats

A Specialized habitat needs increase extinction risk |




Amphibian Reproductive Ecology:

Constraints in Aquatic Environmen

AReproductive success is closely tied to
oviposition site selection for many species

Alnfluences parental fithess, population
recruitment, and community structure

ALarvae remain in aguatic environments until
metamorphosis

A Site selection is critical , oo
AMultiple factors influence site selection




Amphibian Reproductive Ecology:

Biotic Factors Influencing Ovipositiog
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Amphibian Reproductive Ecology:

Abiotic Factors Influencing Ovipositi€
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Complexity
IN

Amphibian
Declines
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Many species havemall geographic ranges ,
making them more vulnerable to local threats

Amphibians are oftenhabitat specialists (e.g.,
stream breeders vs. ephemeral pond breeders)

Limited dispersal ability restricts
recolonization after disturbance

High sensitivity to environmental stressors
due to permeable skin and complex life cycles

Decline patterns vary by species, life history,
and region ? no single conservation strategy
fits all



Outcome depends on:

Species

Life History

664

éd

-

C )

Stressors can combine to amplify
effects

Higher Mortality

®  same Threat, Different Outcomes A Threats Interact & Amplify Effects ‘ Invasive Species Amplify Stress

May act as:

Predators

Competitors

Disease
Vectors

"Stressors don't act in isolation -- outcomes depend on context”




How Invasive Species Threaten Amphibians

INVASIVE SPECIES

Hybridization Competition Habitat Alteration



Invasive Threats to AmphibiansHabitat Alteration

Alnvasive species camhysically or chemically
alter breeding habitats , making them
unsuitable for native amphibians

Alnvasive plants may changevater chemistry
shade levels, orsubstrate composition

AAltered habitats can lead taeduced offspring
survival , slower development, and increased
stress

AChanges in plant structure or leaf litter can
Impact microclimate |, nutrient cycling , and
hydrology

AThese effects can decrease amphibiarowth ,
survival , andcommunity diversity

Habitat Alteration
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AChinese Tallow is a fasgrowing invasive tree
ANative to southeast Asia

Alntroduced to U.S. in 1772

ASavannah, GA A *j""f'f?

A Seeds provided by Benjamin Franklln B

ARange increased across the Gulf Coast In the 19@
APromoted as an»agrlcultural crop

Alntroduced to Texas in 1910
A1991-2005 population increased by 174%
A5 most common species recorded

Oswalt, 2010
Pile-Knapp et al., 2023
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AGrowth - rapid growth rates and overall larger
size (early life stages)

AShade Tolerance outperforms native trees in
both shade and high light conditions

AFlood Tolerance- tolerant of floods and
subseguent anaerobic soil conditions

ALitter Decomposition -
ALeaves decompose more rapidly
ANutrient turnover occurs more rapidly



Effects of Chinese tallow on

Amphibians

A Alters water quality conditions
A Releases tannins and nutrients from rapidly /
decomposing Ieaf litter '
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Effects of Chinese tallow on

Amphibians

A Effects from rapid leaf litter
deCOm pOSitiOn may have a greater 3 Dissolved Oxygen Over Time: Chinese Tallow vs Control

Impact on early-breeding and fast 3
developing species

A Previous studies were conducted in
controlled settings where amphlblans
were physically introduced

A'

»

== Control

SN

=@= Chinese Tallow

Dissolved Oxygen (mg/L)
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Leaf Litter Concentration
and Composition Shape
Amphibian Oviposition Site
Preferences

SpringSummer 2024



Spring
2024

Research Question —

2024
Summer

How does Chinese tallow leaf litter influence amphibian oviposition
site selection compared to native species leaf litter (Loblolly Pine and

Shumard Oak) in east Texas wetlands?

Chinese tallow Leaf Litter Oviposition Native Leaf Litter 16



Spring
2024

Research Hypothesis —

2024
Summer

Amphibians prefer oviposition sites with more favorable water quality

conditions (higher dissolved oxygen, neutral pH).

Chinese tallow leaf litter, particularly at higher concentrations, will negatively

Impact water quality, leading to reduced amphibian oviposition.
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Xperimental Venue:
guatic Mesocosms

Mesocosms were used to
replicate natural pond
environment

Filled with 800-L aged
well water

Tanks spaced Im apart

Utilized shade covers to
prevent unwanted
colonization

Methodology

18



Experimental Design

Spring

2024
2024
Summer

Leaf Litter Concentration

Leaf Litter Species

Chinese tallow
(Triadica sebifera)

Shumard Oak

(Quercus shumardii)

Loblolly Pine
(Pinus taeda)

Control
(No leaf litter)
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times

ARandomly assigned to each
experimental unit

A35 total experimental units

Level 2
2-g/1-L

Level 1
I-g/1-L

T. sebifera

Q. shumardii

AEach treatment group replicated 5
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Water Quality Parameters

Recorded weekly:

AWater temperature (F) 5(92595
ApH

ADissolved Oxygen (mg/L)
ATotal Dissolved Solids (mg/L)
AConductivity (uS/cm)
ATurbidity (FNU)
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I Oviposition Surveys

Nightly (04/17/24 -05/17/24):

A Adult male and/or female frogs
(COU nt) Photo by Ethan Menze

A Amplexic pairs (count)
A Eggs presence/absende
A Tadpoles presence/absende

Following the end of the breeding
period:
A Time-constrained dipnet survey
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