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Quercus bicolor at Starhill Forest Arboretum (Charles Snyers d’Attenhoven).
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Warren B. Chatwin1, Chris R. Heim2, Mark V. Coggeshall2, and Jeanne Romero-Severson1 

Best Under Stress: Does An Episodic 
Hybrid Advantage Suppress 

Reproductive Barriers in Oaks?

1. Department of Biological Sciences
University of Notre Dame

Notre Dame, IA 46556, USA

2. School of Natural Resources
University of Missouri

Columbia, MO 65211, USA

The effects of hybridization in oaks (Quercus) are poorly understood. Even among allopatric 
species, intrinsic reproductive barriers appear weak. Why have these barriers not arisen 
despite millions of years of separation? We hypothesize that, under episodic climate stress, 
hybrids have a periodic advantage that suppresses the development of intrinsic reproductive 
barriers, resulting in a highly conserved genomic architecture among interacting species. This 
conservation preserves a general oak “lineage pool” which allows species to emerge, split, 
and fuse according to changes in long-term climate trends. 

Given that selection is most intense in seedlings, we will determine the relative fitness 
of hybrid and parental seedlings under drought, flooding, and permissive conditions. We 
will also use genetic mapping with ddRADtags to infer their genomic architecture. We have 
used 18 EST-SSR markers (mapped in Q. robur L.) to identify the parentage of the progeny 
of two F1 hybrids. We have genotyped 256 germinated progeny, 70 progeny that failed to 
germinate, and all potential pollen parents within 500 m (including Q. ×warei Green & Hess, 
Q. ×schuettei Trel., Q. robur, Q. bicolor Willd., and five other species). We inferred parentage 
using CERVUS. Parentage assignment was successful with positive LOD scores for 167 
progeny. Our analysis indicates that most progeny are backcrosses to Q. robur. Starting fresh 
in Fall 2015, we have collected thousands of acorns to be used in a four-year study to test 
our hypothesis of a periodic hybrid advantage under climate stress. We expect these data to 
help us understand why oaks, and other forest trees, have not developed strong reproductive 
barriers over millions of years of ecological speciation. 








