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Introduction 
Corn lily (Veratrum californicum) is of interest because it has the potential to produce 
pharmaceutical precursors used in the treatment of cancer.  Although corn lily grows over a wide 
range of locations in the mountains from northern Mexico to British Columbia in Canada, the 
plant seems to occupy a very narrow ecological niche where the soil remains moist for long 
periods during the spring and early summer without remaining totally saturated.  Data from 2009 
and 2010 support this assertion.  The hypothesis is that the montane sites supporting corn lily are 
characterized by 1) very moist soil with relatively little variation in soil water potential (SWP) 
during the season and 2) the soil does not remain totally saturated nor become extremely dry 
during active plant growth in the spring and early summer. 

 
Materials and Methods 
The natural environment of corn lily was monitored by tracking the soil temperature, air 
temperature, and SWP in two natural plant stands summarized below (Table 1).  Both 2011 sites 
were located in the Central Mountains in Idaho, near McCall and the Payette River.  Generally, 
the corn lily growing season begins in late April or early May and ends in August at these sites. 
The two sites were selected based both on their proximity to each other and the other Veratrum 
trials.  In addition, the two sites contain thriving populations of corn lily but have very different 
biotic and abiotic characteristics.  
Corn lily plants were not fertilized or protected from pests, diseases, or abiotic stress.  All water 
available to the plants was supplied by snow melt, precipitation, and underground soil water 
movement. 
The site at lower elevation (Lower Payette) is directly adjacent to marshes bordering the Payette 
River.  The corn lily itself occupies a narrow band between land dominated by sage brush 
(possibly too dry) and marsh land dominated by sedges, rushes, and cattails (possibly too wet). 
Soil water potential was monitored at 8 inches (20 cm) depth in the soil dominated by corn lily 
and the neighboring “too wet” and “too dry” soils.  The site at higher elevation (Upper Payette) 
was mixed grassland and coniferous forest. There was also evidence of seasonal rivulets.  Soil 
water potential was monitored at 8-inches (20 cm) depth in grassland where corn lily and 
emerging corn lily stands were present.  At each corn lily site the soil temperature and SWP at 8-
inch (20 cm) depth and the air temperature at 19 inches (50 cm) above the ground were recorded 

Microclimatic Characteristics of the Natural Environment Supporting Corn Lily (Veratrum californicum)  191 
 



hourly.  This is the second year of data collection at the Lower Payette site and the first year of 
data collection at the Upper Payette site. 
 
 
Table 1. Corn lily monitoring sites in 2011. 

 
 
Two Watermark Monitor dataloggers (Irrometer Co. Inc., Riverside CA) were installed at each 
of the two corn lily sites.  The dataloggers were installed in May (2011) or as early as was 
practical and remained in the field until the end of the growing season (October).  Dataloggers 
were programed to read the instruments every hour and data were downloaded several times 
during the season when instruments were serviced.  Data from 2009 and 2010 from various corn 
lily sites were reported previously (Shock 2010, 2011). 
The Lower Payette location had 2 dataloggers and each datalogger had the following 
instruments: 

1 soil temperature probe at 8-inch (20 cm) depth in the soil below the corn lily 
1 air temperature probe at 19-inch (50 cm) height above the soil surface in the corn lily 
2 Watermark soil moisture sensors (Irrometer Co. Inc.) at 8-inch depth to determine the 
SWP in the soil dominated by corn lily 
2 Watermark soil sensors at 8-inch depth in the soil to determine the SWP in the area 
adjacent to the corn lily that appeared to be just a bit too dry to be dominated by corn lily 
2 Tensiometers model E (Irrometer Co. Inc.) at at 8-inch depth to determine the SWP in the 
area adjacent to the corn lily that appeared to be just a bit too wet to be dominated by corn 
lily   

Tensiometers are more accurate than Watermarks in continuously saturated soil, but require 
frequent maintenance in drier soils (Shock 2003).  Therefore, tensiometers were only installed in 
what appeared to be the wettest sites where little maintenance would be required. 
The Upper Payette site had 2 data loggers with the following instruments:  

Veratrum 
californicum  
location  

Datalogger 
number 
(starting date) 

Elevation 
(ft) N W 

Lower Payette, 
Idaho 
 

4  (19 May) 
 

4889 44° 49.877’ 116° 9.647’ 

 5  (19 May) 
 

4879 44° 49.793’ 116° 9.635’ 

Upper Payette, 
Idaho 

7  (25 June) 
 

5187 44° 50.156’ 116° 11.190’ 

 8  (25 June) 
 

5219 44° 50.158’ 116° 11.166’ 
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1 soil temperature probe at 8-inch (20 cm) depth in the soil below the corn lily 
1 air temperature probe at 19-inch (50 cm) height above the soil surface in the corn lily 
6 Watermark soil moisture sensors at 8-inch depth to determine the SWP in the soil below 
naturally emerging or established corn lily plants 

The data were compiled and interpreted.  Data from instruments in similar positions within a 
location were averaged to represent the conditions at the site.  Data from instruments that failed 
due to hardware malfunction or were dislodged from the soil by livestock and wildlife were not 
used in the averages. 

Lower Payette Summary 
Snow cover in 2011 melted during the first week in May and the plants began emerging at the 
same time.  There was so much snow and water everywhere that the site was virtually 
inaccessable in early May.  Plants remained green through mid-August.   
Air temperature, soil temperature, and soil water tension results for Lower Payette are shown 
below (Fig. 1a–d).  The output from the two dataloggers in this location was averaged to obtain 
the reported results. Average air temperature ranged from 41°F (5°C) in May to about 59°F 
(15°C) in August. Soil temperatures gradually increased from 45°F (7°C) in May to 57°F (14°C) 
in August.  
Soil water tension was similar to 2010 at the same site. Soil in the three zones had similar 
moisture content until the end of June, remaining under 10 cb. The soil in the corn lily patch was 
actually slightly wetter than the “too wet” zone until mid-July (Fig. 1c), at which point the soil 
water tension began to steadily rise, but this small difference could have been due to differences 
in the instruments. The soil water tension in the corn lily reached 30 cb on August 11, near the 
end of the growing season.  

Upper Payette Summary 
Snow melt and plant emergence occurred during the second week of May.  The site remained 
saturated through early June and frequent rain extended soil moisture through most of June. 
Plants remained green through mid-August.   
Air temperature, soil temperature, and soil water tension results for Upper Payette are shown 
below (Figs. 2a–2c). The output from 6 watermarks from each data logger (12 watermarks total) 
was averaged to obtain the results reported in Figure 2c. Air temperature generally ranged from 
55°F (13°C) in June to about 64°F (18°C) in August. Soil temperatures gradually increased from 
55°F (13°C) in May to 59°F (15°C) in August.  
From June 25 onward, there was a gradual and progressive drying of the soil (Fig. 2c). The soil 
moisture tension reached 30 cb by July 4, well before the end of the corn lily growing season. 

Synthesis Over the Two Sites 
Seasonal air temperature and temperature fluctuations were about equal for both sites, despite the 
difference in elevation and exposure. Soil temperature averages were roughly the same also.  
Soil moisture monitoring at the Lower Payette site indicated that corn lily grew in  an 
environment between 0 to 30 cb during the 2011 growing season. This is in agreement with 
results from the 2010 season from three monitored sites (Shock 2011). The Upper Payette site 
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dried out to 30 cb before the end of the corn lily growing season, in contrast  to the Lower 
Payette site but similar to the Manti La Sal site in 2010 and 2009. One possible explanation is 
that corn lily can grow on upland sites that both receive heavy snow and have very deep soil so 
that the plants are sustained through their brief growing season. Also, it is important to consider 
the fact that corn lily roots stretch beyond the 8-inch (20 cm) depth to 30 or 35 inches (80 or 90 
cm). It is possible that soil beyond the 8-inch depth still retained moisture from the spring 
snowmelt.  
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Figure 1a. Air temperature at the Lower Payette site from the date of instrument installation to the end of 
the growing season. The black line is a moving average. Malheur Experiment Station, 2011. 
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Figure 1b. Soil temperature at the Lower Payette site from the date of instrument installation to the end of 
the growing season. Malheur Experiment Station, 2011. 

 

 

Figure 1c. Soil water tension measurements at the Lower Payette site from the date of installation to the 
end of the growing season. Malheur Experiment Station, 2011.  
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Figure 1d. A closer look that the first month of data for the Lower Payette site. The Veratrum zone in 2011 
stayed wetter than the zone deemed “too wet” during the first month of monitoring, Malheur Experiment 
Station, 2011.  

 

 

 

Figure 2a. Air temperature at the Upper Payette site from the date of instrument installation to the end of 
the 2011 growing season, Malheur Experiment Station.  
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Figure 2b. Soil temperature for the Upper Payette Site from the date of installation to the end of the 2011 
growing season. Malheur Experiment Station. 

 

 

 

 

Figure 2c. Soil water tension measurements for the Upper Payette site. Only corn lily patches were 
monitored. Malheur Experiment Station, 2011.  
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