
During the springtime at Moreno Valley College 
(MVC) in Southern California, cliff swallows 
migrate to the campus to mate and nest in the 
corners of campus buildings. The cliff swallows 
consume insects natural to Moreno Valley 
including yellow jackets, whiteflies and domestic 
flies, as found from previous research1. While this 
information is useful to know the relationship 
between the swallows and control the population 
of insect pest, the focus of this study is to 
investigate all flying insects (native and invasive) 
that live around our campus. Insects are collected 
year-round using insect traps distributed around 
the campus.  Individual insect species are 
identified using cytochrome oxidase 1 primers 
and DNA barcoding technique.  Future study will 
analyze biology of these insects and their impact 
on ecosystem diversity around Moreno Valley 
College.

Abstract

Moreno Valley College is located around hills with 
many wild flora and agricultural fields nearby, which 
is where the cliff swallows migrate, mate, and nest. 
The primary food source of the cliff swallows are 
flying insects, since they feed during flight. Being an 
insectivore, cliff swallows eating habit can be very 
beneficial for the control of insect pest. Many insects 
pest can be harmful in different ways. The whitefly 
can damage our crops2. A mosquito or common 
housefly can transmit diseases by being a biological 
and mechanical vector (respectively) for harmful 
bacteria or viruses3. 

Introduction

The iNaturalist application is a tool used by 
people all over the world who can upload a 
picture of plants or animals, which can be viewed 
and even identified by users of the app. Our 
captured insects were photographed and 
uploaded to application for identification 
purposes.

DNA barcoding was also used to identify the 
captured insects. DNA barcoding uses 
sequences of the DNA as a genetic marker 
known for intra and inter-specific variation 
among species to identify the capture insects. 
The gene we used is the cytochrome oxidase 1 
gene.  We amplify this gene by PCR 
(polymerase chain reaction) using Folmer
primers according to Butker et.al.4 and repeating 
the cycle to get sufficient amount of the gene 
sequence at around 658 base pairs. The 
amplified DNA is  purified by running a gel and 
sending it off the PCR product for sequencing.  
The sequenced gene is analyzed by the program 
Finch TV, which allows to remove poorly 
sequenced fragments before further analysis. 
The BLAST program provided by NCBI website 
is used to assign the sequence to a specific 
species of insect.

Results Continued Discussion
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Figure 4 (above): shows the results of one of our 
insect samples from the BLAST program from 
NCBI. All of our six insects were 100 percent 
identified 

Materials & Methods Continued

Six samples of captures insects were 
photographed and uploaded to iNaturalist
application. The same insect samples were 
used for our DNA barcoding method. The results 
from both iNaturalist and DNA barcoding yielded 
the same identification for the six sample 
insects. However, DNA barcoding identified all 
samples down to the species level with 100-
percentage identification, while iNaturalist
provided family for aphids and only order for 
beetles.

Material and Methods 
Insect traps have been placed around the MVC 
campus for the last two seasons, spring 2016 and 
currently spring 2017. (Fig. 1) shows traps are placed 
in 4 different locations were the swallows have been 
seen. The most abundant insects are being identified 
and subjected to DNA barcoding for identification. 
Recently another tool for identification has been 
utilized, the iNaturalist app. 

Figure 1 (Left) Four traps deployed around the 
campus

Figure 2 (Above): indicates the typical trap 
after two-weeks exposure. It can be seen that 
many different flying insects were caught.  
There was plenty of variaty amongst the flying 
insect that were captured.

Figure 3 (Above) shows results from iNaturlist app. 
Two of our six uploads were not identified.
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These findings of monitoring the insects and 
knowing what cliff swallows eat is a working 
process that will be continued researched in the 
future. The iNaturalist application was a useful tool 
to confirm our findings without using costly lab 
methods like DNA barcoding. There are also other 
sites available on the internet to identify insects 
that provide level of identification satisfactory to 
our needs such as insectidentification.org or 
bugguide.net. We plan to disseminate the findings 
of our research to the community in Moreno Valley 
in the hope to broaden the insect monitoring. The 
possibility of insect identification using various 
web sites opens an opportunity to develop citizen 
science project for the Moreno Valley community 
with two objectives: mapping swallow nests and 
insect monitoring. 

http://www.birdatlas.bc.ca/accounts/speciesaccount.jsp?sp=BAS
W&lang=en
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