[bookmark: _GoBack]Online Resource 4 for “Genetic and environmental influences on leaf phenology and cold hardiness of native and introduced riparian trees” by JM Friedman, JE Roelle and BS Cade, in International Journal of Biometeorology. Corresponding author: Jonathan M Friedman, US Geological Survey, friedmanj@usgs.gov. A figure showing overwinter survival in the first year (2005–2006) for plains cottonwood (Populus deltoides subsp. monilifera) and saltcedar (Tamarix ramosissima, Tamarix chinensis, and hybrids) in the common garden (latitude 40.58°N) as a function of latitude of origin. Survival is the proportion of plants alive on 5 September 2005 that were still alive on 30 May 2006. Winter damage to plants in the common garden was related to latitude in saltcedar but not in cottonwood. In the first winter after planting, 2005–2006, over-winter survival of saltcedar was low for the three southernmost latitudes (29.2, 32.0, and 33.1°N), but there was no relation between over-winter survival of cottonwood and latitude of origin. During the winters of 2006–2007 and 2007–2008 over-winter survival of whole plants was >99% and unrelated to latitude for both species (data not shown). 
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In addition to the observations of whole plant mortality reported in the figure above, we made observations of stem mortality. Saltcedar from the southernmost latitude (29.2°N) commonly died back to the ground in winter and then resprouted (13 of 17 plants in 2006–2007 and 7 of 16 of plants in 2007–2008). Such dieback was rare for other latitudes of origin in both species, which is consistent with the fact that measured stem killing temperatures for all latitudes tested were always below the daily minimum temperature on the day of sampling (Fig. 1). The decrease in winter damage to both species over the 3-year period is not related to a trend in temperatures. Extreme cold temperatures were similar for the three winters (Colorado Climate Center, unpublished data). Instead, the plants became hardier as they grew older and larger. Stem death in saltcedar from latitude 29.2°N occurred in mid-winter. In the winter of 2006–2007 we began observing dead stems from latitude 29.2°N on February 28, and in the winter of 2007–2008 we began observing dead stems on January 28. No comparable observations were made during the winter of 2005–2006. In both the 2006–2007 and 2007–2008 winters dead stems appeared after the day of the coldest minimum temperature of the winter (-24.9°C on 2 February 2007 and -24.7°C on 22 January 2008). These minimum temperatures apparently caused mortality of saltcedar stems from latitude 29.2°N even though our measured mid-winter killing temperature for such stems was about -30°C (Fig. 2), suggesting that the brief exposure to cold in our freezing trials may result in slight underestimation of the killing temperature. 
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