
 
This article highlights the recent Madroño article:  

Zachmann, L. J., J. F. Wiens, K. Franklin, S. D. Crausbay, V. A. Landau, S. M. Munson. 2021. 
Dominant Sonoran Desert Plant Species Have Divergent Phenological Responses to 
Climate Change. Madroño. 68(4):473–486. https://doi.org/10.3120/0024-9637-68.4.473 

Summary statement:  

This study is significant because it demonstrates how the flowering times of 
plants in a desert ecosystem are changing due to rising temperatures and less 
reliable weather. This affects ecosystem dynamics and gives us insight into how 
plant communities will respond to future climate changes. 

 

Climate change has had far-
reaching consequences for many of 
the earth’s environmental processes. 
With it comes higher global 
temperatures, and less predictable 
weather patterns. One way that 
scientists have been able to track 
climate change is by studying 
recurring events in nature, known as 
phenology. Examples of phenology 
include trees shedding leaves in the 
winter, bird migration, and in this 
case, when plants flower. Flowering 
is an important time in the life of a 
plant, as this is when it attracts 
pollinators and reproduces. Changes 
during this stage could have impacts 
on entire ecological communities. 
Understanding changes in 
phenology and what causes them 

could shed light on how plants and 
their ecosystems can survive in a 
warming world.  
 
In the American southwest, an area 
known to be extra sensitive to 
climate change, Zachmann and a 
team of botanists at the Arizona-
Sonoran Desert Museum have been 
documenting the phenology of many 
native plant species for the past 36 
years. They collected data on 
flowering patterns from the same 
plant populations, using the same 
methods every year. For this study, 
six woody species were selected 
based on the significant effect they 
have on their environment. Using 
the decades-long observational 
data, and new statistical models, 
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Zachmann and his team began 
looking for trends in how the 
flowering times of these desert 
plants have changed over the past 
few decades. They specifically 
wanted to determine how climate 
shifts change the onset of flowering. 
 
After analyzing the wealth of data, 
the researchers found that because 
of increased temperatures, five out 
of the six subject species showed a 
trend toward earlier flowering times. 
For every decade, the onset of 
flowering began on average 1–4 
days earlier, depending on the plant 
species. One wind-pollinated 
species, Ambrosia deltoidea, even 
began flowering more than two 
weeks earlier than it previously had. 
Higher average temperatures meant 
fewer frosty days, lower soil 
moisture, and increased overall 
aridity. Other than Encelia farinosa 
(Brittlebrush), all species studied 
shifted towards earlier flowering 
times. Therefore, increased 
temperature is considered a major 
factor in the phenological changes. 
 

  
 

Moisture variables, such as yearly 
monsoon rainfalls and atmospheric 
water vapor, were also important 
factors in determining flowering 
times. Unlike temperature, however, 
moisture variables affected each 
species very differently. Two of the 
six species showed advanced 
flowering times, while the other four 
species showed a delay in flowering 
with increased moisture. There was 
a large amount of variation between 
species. This suggests that 
phenology changes on an individual 
species level. 
 
This study showed that rising 
temperatures have a significant 
impact on flowering times, while 
moisture variables impact flowering 
on a more species to species basis. 
This gives us an important glimpse 
into how different desert plant 
communities will react to future 
changes in the climate. This impacts 
not only their survival but the 
survival of many other species, such 
as herbivores and pollinators. More 
research should be done to 
determine the ecological impacts of 
changes in native plant phenology. 
 

 
Ocotillo (Fouquieria splendens) a common Sonoran 
desert shrub in flower. Photo by: Rhonda Spencer 


