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Introduction: 
Recently diverged taxa are thought to maintain species 

boundaries via reproductive barriers (Mayr 1942). Pre-zygotic 

barriers (Christie & Strauss 2019, Schemske & Bradshaw 1999) 

work additively with post-zygotic barriers (Wright et al 2013, Twyford

et al 2015) to reproductively isolate species. 

Close relatives Mimulus guttatus and Mimulus glaucescens 

broadly overlap in range, have similar flower morphology and share 

flowering phenology (Baldwin et al 2012). The species freely 

interbreed in the greenhouse but are not known to hybridize in 

nature (Vickery 1964). Previous research examined 14 potential 

barriers to reproduction but did not find complete isolation (Habecker

2012, Bergmann 2013). Thus, either unmeasured barriers exist or 

undetected hybridization occurs in nature. 

Our research aims to elucidate the species boundaries 

between Mimulus guttatus and Mimulus glaucescens through 

greenhouse, field, and genetic analyses.

Study taxa:

• Mimulus guttatus is a widely 

distributed monkeyflower, 

occurring throughout western 

North America (Baldwin et al. 

2012). 

• Mimulus glaucescens is endemic 

to northern California (Vickery 

1964). 

• M. guttatus and M. glaucescens

are distinguished through their 

vegetative morphology, namely 

bract shape, presence of 

trichomes, and glaucousness.

• Previous research in the Ivey lab 

has demonstrated 62 – 67% 

reproductive isolation between the 

species (Habecker 2012, 

Bergmann 2013).

Fig 1. M. guttatus exhibits two semi-

fused bracts subtending each 

inflorescence; bract trichomes; and a 

non-glaucous surface.

Fig 2. M. glaucescens exhibits a 

single, circular bract subtending each 

inflorescence; glabrous bracts; and 

glaucousness.

Methods: 

Reciprocal transplant experiment in regions of M. guttatus/M. 

glaucescens sympatry.

• Higher survival and flowering rate of native species vs immigrant species 

supports microhabitat distinctions as a reproductive isolating mechanism.

• Higher or equal survival of immigrant species vs native species supports 

incomplete reproductive isolation.

Genetic analysis of M. guttatus and M. glaucescens from sympatric 

and allopatric populations.

• Indetectable levels of introgression supports complete reproductive isolation.

• Genetic evidence of introgression supports incomplete reproductive isolation.

Quantify vegetative morphological traits in M. guttatus, M. 

glaucescens, and hybrids.

• Hybrids distinct from both parent species supports complete reproductive 

isolation.

• Morphological similarity between hybrids and parent species may suggest 

hybrids are overlooked in the field.

Hypotheses: 

Hypothesis 1: Mimulus guttatus and Mimulus glaucescens are 

fully reproductively isolated; no introgression is occurring.

Hypothesis 2: Mimulus guttatus and Mimulus glaucescens are not 

fully reproductively isolated; introgression is ongoing between the 
species.

Fig 3. Reciprocal transplant experiments will occur in regions 

of broad-scale sympatry to assess microhabitat isolation 

rather than broader geographic isolation.

Preliminary results and significance: 

• Morphological data suggest that M. guttatus and M. glaucescens

have quantifiably different bract shapes and trichome densities. 

• Intermediate hybrid morphology (if present) should be readily 

detectable. 

• Morphological results, as well as future genetic and reciprocal 

transplant results, will elucidate the evolutionary relationship 

between M. guttatus and M. glaucescens.

• Genus Mimulus is a crucial study system for evolutionary genetics; 

advancing our understanding of Mimulus evolution advances our 

understanding of speciation as a whole.

Fig. 4. Mean shape of Mimulus guttatus and Mimulus glaucescens bracts, 

measured on the bract subtending the second inflorescence on the day of 

flowering. M. glaucescens bracts are much more circular than M. guttatus bracts. 

The mean shape of M. glaucescens at 0.63 (n = 28) compared to 0.33 (n = 24) for 

M. guttatus. A perfectly circular bract would have a shape of 1.0.

Literature cited:
Baldwin, B., Goldman, D., & Vorobik, L. (2012). The Jepson manual: Vascular plants of California (2nd ed.). Berkeley, Calif.: University of California Press.

Bergmann, J. (2013). Prezygotic reproductive isolation between Mimulus guttatus and Mimulus glaucescens. Chico, Calif.]: [California State University, Chico].

Christie, K., & Strauss, S. (2019). Reproductive isolation and the maintenance of species boundaries in two serpentine endemic Jewelflowers. Evolution, 73(7), 

1375-1391.

Habecker, N. (2012). Ecogeographical and intrinsic postzygotic isolation between Mimulus Glaucescens and Mimulus Guttatus . Chico, Calif.]: [California State 

University, Chico].

Mayr, E. 1942. Systematics and the origin of species. Columbia University Press, New York.

Schemske, D., & Bradshaw, H. (1999). Pollinator preference and the evolution of floral traits in monkeyflowers (Mimulus). Proceedings of the National Academy of 

Sciences of the United States of America, 96(21), 11910-11915.

Twyford, A., Kidner, C., & Ennos, R. (2015). Maintenance of species boundaries in a Neotropical radiation of Begonia. Molecular Ecology, 24(19), 4982-4993.

Vickery, Jr., R. K. 1964. Barriers to gene exchange between members of the Mimulus guttatus complex (Schrophulariaceae). Evolution 18: 52 – 69.

Wright, K., Lloyd, D., Lowry, D., Macnair, M., & Willis, J. (2013). Indirect Evolution of Hybrid Lethality due to Linkage with Selected Locus in Mimulus guttatus. PLoS

Biology, 11(2), E1001497.

Acknowledgments: 
Mark Leigh provided cultivation assistance in the California State University, Chico greenhouse. The California Native Plant Society has generously provided 

financial support for the project through the Hardman Educational Grant. ENPLAN provided printing services for the poster.


