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Introduction

Questions

1. Who disperses seeds more
throughout a 24 hour cycle, ants
rodents?

2. Do ants and rodents prefer wood

seeds over grass seeds despite
treatment differences?

or

Do ants or rodents have a preference

for seed species?

* Our collaborators placed a petri
dish containing ten seed species
on a wood platform.

* Our collaborators left the dishes : _
in the field for 24 hours for ten camera directly above the dish

different trials for each of the
three treatments.
* The treatments consisted of All

* Our collaborators set up a

* We looked at amount of ants
and rodents that interacted with
the seeds, what seeds they

Access, Ant Only, and Rodent interacted with, and how many

Only

times they interacted with a seed

Seed Abbreviation Seed Abbreviation

Parkinsonia florida PAFL Diaitaria californica DICA

Prosopis velutina PRVE Aristida purpureq, ARPU
R S——— ACGR Muhlenbergia porteri  MUPO
Celtis palida CEPA Boutelouarothrockii ~ BORO
Cadllianddra CAER Eragrostis ERLE

eriophylla lehmanniana

* We watched one minute videos
for every five minutes for every
hour for 24 hours for ten trials
for each treatment

» We performed T-test, ANOVA,
and Linear Mixed Effect Models
in R.

Dates: June through August 2017
Site: Santa Rita Experimental Range

Average Interactions

Average Interactions

Seed Preferences of Native Seed Predators in
Southwestern Arizona

1. Who disperses seeds more throughout a 24 hour

cvcle, ants or rodents?
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s and rodents prefer wood seeds over grass seeds despite

Figure 1:

Average amount of interactions for ants
and rodents touching or taking seeds.
We found ants interact with seeds
significantly more than rodents (Welch's
two-sample t-test, t- value = 5.6999, p-
value < 0.001).

Figure 2:

Average amount of interactions for ants
and rodents touching or taking seeds
by time of day throughout a 24-hour
cycle. We found no significant
differences in Rodent interactions with
seeds by time of day (GLMM, p-value >
0.05). Ants interacted with seeds
significantly more at night than any
other time of day (GLMM, p-value
<0.001), and significantly less during
the afternoon than any other time of fay
(p-value <0.001). Activity was
significantly different in the Evening and
Morning than Afternoon and night (p-
value <0.001), but Morning and
Evening were not statistically different

than one another (p-value >0.005)

Figure 3:

Average number of ant interactions with
grass and wood seeds for each of the
three treatments. We found ant
interacted with wood seed significantly
more than grass seed (GLMM, p-
value<0.001). Ants interacted
significantly more with seeds, regardless
of type, in Ant Only treatments when
compared to other treatment types (
GLMM p-value<0.001). The Rodent Only
exclusion treatment worked successfully
and there were no ant seed interactions
for that treatment.

Figure 4:

Average amount of rodent interactions
for grass and wood seeds for each of
the three treatments. We did not find
any significant differences between
treatment types, or seed types
(GLMM, p-value=1.000). The Ant Only
exclusion treatment worked
successfully and there were no rodent
seed interactions for that treatment,
however we also saw no rodent
interactions in the Rodent Only
treatment type.

Predator Activity by Seed Species i
= P Figure 5:

Total number of ant and
rodent interactions with grass
and woody seeds in all access
trials. We found ants preferred

PredType

At woody seeds over grass

Rodent seeds (Two-way ANOVA, p <
0.001). Ants preferred woody
seeds more than rodents
preferred grass or woody
e seeds (Two-way ANOVA, p

Gréss Wn-ludy <O . OO 1 .
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Figure 6:
Total number of ant and rodent
Interactions by seed species in
I all access trials. We found ants
preferred CEPA most (Two-way
— ANOVA, p<0.001). Ants also
Ant has a significant preference for
Roger ACGR, CAER and PRVE (Two-
way ANOVA, p<0.001). Rodents
showed no preference between
R seed species (Two-way
e ggcfgé ANOVA, p>0.05).

Predator Activity by Seed Species
C

Average Interactions

Ants were shown to have more interactions with seeds. Ants interacted with seeds more during the night.
Though it has been suggested rodents could compete with ants for seeds, our results indicate ant
interactions are more significant [1]. Further research should focus on changes to plant composition when
given artificial access to both grass and woody seeds on a local experimental scale. Ant also were most
active at night. This aligns with previous research that suggests ants foraging times are influenced by
ground temperature [3].

Treatment did not affect ants choice of seed type and ants preferred woody seeds meaning that this
preference could be impacting the grassland transition. This study did not find any significant seed
preference results for rodents. Brown et al. 2016 found that rodent interactions were limited in their study
because rodents did not have time to adapt to the equipment [4]. Therefore, this experiment should be done
for longer periods of time so rodents can adapt to the equipment.

The four seed species prefered by ants were all woody species. This result conflicts with previous research
that found seed preference reflective of diet composition [5]. There is a need for additional analysis that
considers seed removal instead of interactions since woody seeds used in this experiment were too large
for ants to remove them from the petri dish. This would give a better indication for potential changes in plant
composition within grassland landscapes.

Acknowledgments

Thank you to Austin Rutherford and Steven Archer for collecting the samples in the field.

References

[1] Meadley Dunphy, S. A., Prior, K. M., & Frederickson, M. E. (2016). An invasive slug exploits an ant-seed dispersal mutualism. Oecologia, 181(1), 149-159.

[2] Brown, J. H., & Davidson, D. W. (1977). Competition between seed-eating rodents and ants in desert ecosystems. Science, 196(4292), 880-882.

[3] Jayatilaka, P., Narendra, A., Reid, S. F., Cooper, P., & Zeil, J. (2011). Different effects of temperature on foraging activity schedules in sympatric Myrmecia ants. Journal of Experimental
Biology, 214(16), 2730-2738.

[4]Brown AJ, Deutschman DH, Braswell J, McLaughlin D (2016) Remote Cameras Reveal Experimental Artifact in a Study of Seed Predation in a Semi-Arid Shrubland. PLoS ONE11(10):

0165024. doi:10.1371/journal.pone.0165024

[5] Pirk, G. ., & De Casenave, J. L. (2011). Seed Preferences of Three Harvester Ants of the Genus Pogonomyrmex (Hymenoptera: Formicidae) in the Monte Desert: Are They Reflected in
the Diet? Annals of the Entomological Society of America. https://doi.org/10.1603/an10093

[6] Brown, J. H., & Munger, J. C. (1985). Experimental manipulation of a desert rodent community: food addition and species removal. Ecology, 66(5), 1545-1563

[7] Dunphy, S. A. M., Prior, K. M., & Frederickson, M. E. (2016). An invasive slug exploits an ant-seed dispersal mutualism. Oecologia, 181(1), 149-159.

[8] Steidl, R. J., Litt, A. R., & Matter, W. J. (2013). Effects of plant invasions on wildlife in desert grasslands. Wildlife Society Bulletin. https://doi.org/10.1002/wsb.308a
[9] Ness, J. H., & Bressmer, K. (2005). Abiotic influences on the behaviour of rodents, ants, and plants affect an ant-seed mutualism. Ecoscience, 12(1), 76-81.


https://doi.org/10.1603/an10093
https://doi.org/10.1002/wsb.308a

	Seed Preferences of Native Seed Predators in Southwestern Arizona
	

	Seed Preferences of Native Seed Predators in Southwestern Arizona

