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INTRODUCTION 
Blueberries are an important cultural and food resource for 
communities across Alaska (Hupp et al. 2015). Community leaders 
have expressed concern over how a changing climate might 
impact this vital resource (Mulder et al. 2023), and of the 29 climate 
adaptation plans published in Alaska, all mention changes in berry 
harvests as a concern (Spellman et al. 2019). Among the concerns 
were questions about insect damage to berry plants and wildfire to 
berry harvests (Mulder et al. 2023). Research on the impacts of 
wildfire to berries is scarce and the impact of insect pests on wild 
berries is even more rare. This research gap prevents us from 
having a holistic view of the impacts of climate change on berries 
and limits our adaptation planning and solutions. Changes in fruit 
production by the plants could impact berry harvests by 
communities and negatively affect food security in already 
stressed communities (Walch et al. 2018). This project aims to 
investigate how time since wildfire and insect damage on blueberry 
(Vaccinium uliginosum L.) leaves influences fruit production in a 
chronosequence of wild blueberry patches near Fairbanks, Alaska. 

METHODS 
1. Using historical wildland fire perimeters, we picked 3 fires on Murphy 

Dome that had burned in various years over the past century: Murphy 
Dome, Hardluck, Shovel Creek)and one unburned control area 
burned before the publicly available record (Fig. 1)

2. We established three sites in each fire burn perimeter, each with 
sampling transects 18 meters in length. Every 2 meters, we sampled 
the following variables: 
● Soil & organic layers (Avg. Soil Temp, Moss, Fibric, and Humic layer depths)
● Vegetation structure (% shrub canopy cover, % tree canopy cover, % 

blueberry cover, litter, etc.)
● Disturbance indicators (mean char, mean wood cover)
● Blueberry fruit number in plot (in a 75 cm diameter hoop)

3. At each sampling location, we selected the blueberry plant closest to 
the center of the plot that had berries on it. It was snipped and taken 
back to the lab, where the following measurements were taken:
● Plant height (cm)
● Number of berries on sampled plant
● Percentage of leaves damaged by insects

RESULTS 

DISCUSSION 
We saw quite clearly that certain sites had the best berry 
production, and highest level of insect damage. Sites with higher 
soil temperatures and a good amount of moss and shrub cover 
tended to have more fruits. These factors reflected our very old 
sites (control) and our more recent burn sites (2019). 

Our results indicate that insect herbivory does not significantly 
impact Vaccinium uliginosum ability to produce fruit at the levels 
we documented. It was interesting that a Hardluck 1 and Shovel 
creek 2 had very high levels of insect damage, and we suspect 
that the insect densities occur in hotspots. We would love to 
explore the geospatial dimension of insect damage on blueberries 
in the future.

RESEARCH QUESTIONS  
● Does the time since the last wildfire affect blueberry production 

and insect damage?
● Does insect damage to the leaves affect berry production?
● What environmental factors explain variation in berry production 

and insect damage in the burns? 
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Insect damage on leaves does 
not impact blueberry 

production in burned sites. 

Figure 3. Mean berries per plant by year and site. Figure 4. Percentage of  leaves with insect 
damage by year and site.

● Both year (p=0.001) and site (p=0.002) had a significant effect 
on blueberry production (Figure 3). Year did not, however, 
explain variation in insect damage level on the leaves (p=0.29), 
but site did (p<0.001) (Figure 4).

Scan for 
supplementary 

figures, in-depth 
methodology, and 
further discussion.

Insect damage impact on blueberry production

Time Since Last Wildfire

Environmental Factors 

Y = -0.09x + 5.07
F(1,10) = 0.25, P= 0.62

Figure 5. Relationship between mean number of berries per plant and mean 
percent of the leaves with insect damage.

● Despite the visible negative relationship in the trendline, the level 
of insect damage on a plant’s leaves does not significantly explain 
the variation in berry production of that plant (Fig. 5).

Figure 1. Map of field sites in a series of burn sites from different 
years on Murphy Dome, near Fairbanks, Alaska

Figure 2. Measuring soil 
moisture in a blueberry plot.

● Several environmental variables helped to significantly explain blueberry fruit 
production across the sites. The best model explaining number of blueberries 
in a plot was 

Number of blueberries in plot = −5.04 + 0.28(Avg Soil Temp) + 0.47(Avg Moss) + 0.06(Shrub 
cover) + 0.68(Char cover). 

● Based on Partial R2 values, the most important variable explaining blueberry 
production was soil temperature (R2=0.37), followed by moss depth (R2=0.26), 
char cover (R2=0.21), and shrub cover (R2=0.14).

● The variation in insect damage is not explained by any of the environmental 
variables that we measured, including the any of the soil, ground cover and 
vegetation cover (P>0.05 in all cases)

Figure 7. Chewing damage on blueberry leaf as 
seen under a dissecting microscope. 

Figure 7. Blueberry plant with unripe berries 
growing in a burned site on Murphy Dome.
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