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Background

Interactions between organisms determine the 
distribution and abundance of species in a community

Direct trophic interactions have been extensively studied

Only fairly recently has the effects of environmental 
modifications  on community interactions been explored









Beavers and 
Their Dams









Brief 
Introduction to 
Galls

Creosote gall induced by galling 
fly Asphondylia auripila

Maple Bladdergalls induced by 
galling mite Vasates quadripedes

Horned Oak Gall induced by 
cynipid wasp Callirhytis cornigera









Research 
Questions

1. How does persistent habitat engineering influence 
community members that don’t directly interact with 
the gall?

2. How does persistent habitat engineering influence 
the seasonal community assembly process?



Experimental 
Design

137 Oak Trees

102 with >= 
10 galls

35 trees naturally 
free of galls

Randomly selected 12 
as comparison group

51 control 
trees

51 gall 
removal trees



• Evidence of Salticid spiders in 66% of senesced galls

Overwintering 
Inhabitants



Sampling Results
• Pre-Treatment, experimental trees 

had similar densities and richness
• Control trees had a significantly 

larger decrease in total arthropod 
and herbivore density and richness 
from 2nd to 3rd sample

• Naturally gall-free trees had 
significantly lower density and 
richness of herbivores and total 
arthropods than the experimental 
trees



Pre-Treatment Two-Weeks Post-Treatment Five-Weeks Post-Treatment

Arthropod Community Composition
• Beta diversity was significantly higher among control trees 

compared to removal trees



Conclusions

 By engineering galls in a summer, the gall wasp has an influence 
on the overwintering community on oak trees that cascades to 
ultimately change the arthropod community in future growing 
seasons, and these effects will remain present for as long as the 
gall stays attached to the tree.

 The increase in herbivore density after gall removal suggests that 
the jumping spiders commonly found in these galls play an 
important role in this community

 The consistently low densities of herbivores on gall free trees 
suggest that these trees may be poor-quality hosts for both 
herbivores and gall wasps



Giannetti et al. 
2019

Mean # of 
Phytophagous  
Insects (a)

Mean proportion 
of leaves 
attacked by 
chewing insects 
on the total 
leaves (b)





Research 
Questions

1. Does the presence of shelters increase the frequency, 
richness and abundance of arthropods on plants?

2. Does the type and number of shelters influence 
secondary colonization and use of shelters?

3. How does shelter presence and number influence 
herbivory levels experienced by plants?



Experimental 
Design

30 plants w/o 
leaf rolls

15 control 15 w/ artificial 
shelters

Experiment 1 Experiment 2

20 plants w/o 
leaf rolls

10 w/ Pandemis
shelters

10 control 10 w/ artificial 
shelters



Experiment 1 
Results

• Artificial Shelters had 2.2 
times greater abundance 
and 1.5 times greater 
richness than control 
plants



Experimental 
Design

30 plants w/o 
leaf rolls

15 control 15 w/ artificial 
shelters

Experiment 1 Experiment 2

20 plants w/o 
leaf rolls

10 w/ Pandemis
shelters

10 control 10 w/ artificial 
shelters



Experiment 2 
Results

• Control plants have 
higher abundance than 
plants with either leaf roll

• Natural Shelters have 
significantly lower 
richness compared to 
Artificial Shelters



Background 
Herbivory Rates

• Plants with 2 leaf rolls 
experienced 2.8 times 
higher herbivory



Authors’ 
Conclusions

 The presence of these ephemeral and subtle leaf-rolling structures 
has a large impact on community structure and increases 
colonization rates and herbivory levels

 The major indirect effect of these shelters of increasing herbivory 
is fairly surprising because two main predators of herbivores, ants 
and spiders, composed of 61% of all arthropods sampled

 Natural leaf rolls did not influence abundance of arthropods, but 
caused a decrease in richness when compared to the artificial 
shelters





Discussion 
Questions

1. These two habitat modifications are made of different plant materials in different 
locations on the trees, last on the tree for a drastically different amount of time, and 
are in different climates and different ecosystems, but both attract mainly 
predators as secondary colonizers. Why do you think this is? Do you think this is 
consistent with all shelters created by insects? 

2. Shelters created by insects have been shown to have large effects on their host 
plant and the surrounding arthropod community, the outcomes of which depend on 
the ecological context and specific interactions that stem from that shelter. 

a) Under what conditions would you expect the net effect on the host plant’s 
fitness to be positive or negative? 

b) How might the effects of these shelters on the surrounding arthropod 
community differ when the engineering organism still occupies the shelter as 
compared to after they have abandoned it? For example, do they attract 
different densities or species of arthropods, and is the mechanism behind the 
attraction different?

3. Throughout this class we have seen many examples of ant mutualisms facilitated by 
plant traits such as EFNs and domatia.

a) In what ways are the relationships mediated by senesced or developing galls 
similar or different to those from plant domatia and EFNs? Do you think one is 
more effective in indirectly reducing herbivory than the others? Would you 
expect them to attract the same arthropod assemblage?

b) The Rudgers 2004 paper we read earlier this semester showed evidence for 
and concluded that enemies of herbivores shape the evolution of plant EFN 
traits in wild cotton. With this example in mind how do you think natural 
selection has caused the evolution of nectar-secretion in galls?


