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STUDY OBJECTIVE(S): 
 
The objective of the study was to evaluate the toxicity of the Nature-Cide concentrate when applied as a 
direct spray application against various pest species.   
 
TEST SUBSTANCE INFORMATION: 

 
 

TEST SYSTEM INFORMATION: 

 

Trial Test System Strain Stage/Age Source

AEDSAE
Yellow Fever Mosquito (Aedes 

aegypti ) Lab Adult Females
Purchased/Lab 

Reared

CTECFE Cat Flea (Ctenocephalides felis ) Lab Adults Purchased

MUSCDO House Fly (Musca domestica ) Lab Adults (2-4 days old) Purchased

CIMXLE Bed Bug (Cimex lectularius ) "Cooper 2" Wild Adults
Collected / Lab 

Reared

LINEHU Argentine Ants (Linepithema humile ) Field Workers Field 

RHIPSA
Brown Dog Tick (Rhipicephalus 

sanguineus ) Lab Adults Purchased

BLTTGE
German Cockroach (Blattella 

germanica ) Lab

80% Mixed Nymphs, 10% 
Adult Males, 10% Non-
Gravid Adult Females

Purchased / Lab 
Reared 

ARANSP House Spider (Aranae spp.) Field Adults Collected

TRIPNI Cabbage Looper (Trichoplusia ni ) Lab Early-Mid Stage Larvae Purchased

CTENLO
Silverfish (Ctenolepisma 

longicaudata ) Lab Mixed Nymphs/Adults Lab Reared
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MATERIALS AND METHODS: 
 
The following is the Nature-Cide Standardized Testing Method for evaluating the efficacy of pesticides 
when applied as direct spray applications against various arthropod species.   
  
311.1   Materials: 
 
Test Arena Information: 
311.1.1 Treatment Arenas:  1.75” dia. X 0.5” CPVC Cartridge with fine mesh. The Test Arenas were 

used to contain the test systems during the test substance applications. 
311.1.2 Post-Treatment Arenas:  AEDSAE, MUSCDO, CTECFE, BLTTGE – 20oz SOLO cup.  

LINEHU, CTENLO - 9oz. SOLO cup with filter paper.  CIMXLE, RHIPSA, ARANSP, 
TRIPNI – 35mm Petri dish.  The Post-Treatment arenas were used to contain the test systems 
in a clean environment after exposure to the test substance(s).  

311.1.3 Food/Moisture: Food and/or moisture was provided as needed in the Post-Treatment Arenas. 
 
Test Equipment:    
311.1.4 Volumetric Measuring Equipment:  Graduated cylinders and/or beakers were used as needed 

in preparing and/or measuring the flow rates of the test substance(s). 
311.1.5 Digital Balance(s):  Balances were used as needed in preparing and/or weighing the test 

substance canisters before and after applications. 
311.1.6 CO2 and Regulator:  A standard 20-pound CO2 cylinder with regulator was used to anesthetize 

the test systems and sort them into the test arenas (prior to exposure to the test substances).  
The test systems were allowed to adequately recover from anesthetizing before being exposed 
to the test substance(s), and they were not anesthetized at any point following exposure to the 
test substance(s).  Any additional transfers required after exposure to the test substances was 
conducted using methods that did not involve anesthetizing.  

311.1.7 Intermediate Sorting/Transfer Containers:  Additional sorting and transfer containers were 
used to aid in moving the test systems from the primary rearing/collection containers and into 
the treatment and/or post-treatment arenas.  

311.1.8 Metronome/Timing Equipment:  A metronome and/or other timing equipment were used as 
needed to assist in the timing when conducting the applications and/or when collecting the 
observations. 

 
Application Equipment: 
311.1.9 Application Equipment:   trigger sprayer. 
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311.2Methods: 
 
Test Design: 
311.2.1 The evaluations of this study followed the photographs in the Appendix A: Photograph section 

of the report. 
311.2.2 Each Treatment and/or Post-Treatment Arena was labeled with a test substance code and a 

replicate number.  The arenas were positioned on a clean tray and grouped together per test 
substance type.  The tray(s) with the Treatment and Post-Treatment Arenas were also labeled 
using the study name, trial name, and the study initiation date (as a duplicate means of ensuring 
accurate data collection). 

311.2.3 The test systems were sorted into the Treatment Arenas using the appropriate methods based 
on the species type. 

311.2.4 All the test systems were confirmed to be of “good vigor” (alive) prior to exposure to the test 
substance(s).  

311.2.4.1 Only live test systems were selected for use in the study. 
311.2.4.2 After all test systems were transferred into the test arenas, they were confirmed to be 

alive and exhibiting normal behavior before continuing with the study.   
311.2.5 The number of replicates conducted per test substance and the number of test systems 

evaluated per trial and replicate were as follows: 
 
Trials: AEDSAE, CTECFE, LINEHU, RHIPSA, MUSCDO, BLTTGE, CIMXLE, CTENLO, 
TRIPNI:  

 
 

Trial: ARANSP:  

 
 
 

# Reps per 
Substance

# Systems per 
Rep

# Systems per  
Substance

# Test 
Substances

Total # 
Systems # Test Arenas

4 10 40 2 80 8

# Reps per 
Substance

# Systems 
per Rep

# Systems 
per  

Substance
# Test 

Substances
Total # 

Systems
# Test 
Arenas

5 5 25 2 50 10



 
NON-GLP STUDY REPORT  Date: November 2017 
Sponsor:  Pacific Shore Holdings, Inc. 
Study:  Direct Spray 17 
Sponsor Code: N/A 
Test Method:  311 

 
 

Page 7 of 34 
This work was conducted under sound scientific principles but does not comply with GLP standards under 40 CFR 160 This work was conducted under sound scientific principles but does not comply with GLP standards under 40 CFR 160 

 
 

Test Substance Preparation & Applications: 
311.2.6 The test substance(s) were adequately shaken prior to applications. 
311.2.7 The applications were conducted by spraying each replicate with 2 trigger pulls from a 12” 

distance. 
311.2.8 The average flow rate and/or pre- and post-application weights of the test substance(s) were 

measured during the study: 

 
 
Observation Methods: 
311.2.9 The number of “Alive”, “Knockdown (KD)”, and “Dead” test systems per arena were recorded 

prior to applications (Pre-trt), and at 30 minutes, 1 hour, 2 hours, 4 hours, 24 hours, and then 
daily as needed after the applications.  Days with no significant change in mortality were 
removed from the data table (Table 1. Page 10) to make the table more concise. 

311.2.10 The observations were collected by raising the test arenas and gently blowing air on the test 
systems to provoke movement, lightly prodding the test systems, or the test arenas were 
shaken/agitated to provoke test system movement. 

311.2.11 The test systems were transferred from the Treatment Arenas into the clean Post-Treatment 
Arenas 1 hour after the applications. 

311.2.12 Definitions of “Alive”, “Knockdown (KD)”, and “Dead”:  
311.2.12.1 Alive – Test System exhibited normal forward motion and/or the ability to fly. 
311.2.12.2 Knockdown (KD) – Test System exhibited some movement, but could not crawl and/or 

fly. 
311.2.12.3 Dead - Test System exhibited no movement, even when stimulated. 

 
Environmental Conditions:  
311.2.13 The test systems were tested under ambient laboratory conditions.  
311.2.14 Average environmental conditions recorded during the study: 

311.2.14.1 Applications: Temperature: 72°F   Humidity: 80% 
311.2.14.2 Laboratory: Temperature: 71°F   Humidity: 49%    

 
  

Trial: Test Substance: Flow Rate 
(mL/pull)

Pre-
Weight (g.)

Post-
Weight (g.)

Weight 
Loss (g.)

Number of 
Sprays

Average 
Loss 

(g/spray)

LINEHU & MUSCDO Nature-Cide 0.9 178.7 159.4 19.3 20 1.0

AEDSAE Nature-Cide 0.9 170.4 163.4 7.0 8 0.9

CTENLO & BLTTGE Nature-Cide 1.0 244.0 224.0 20.0 21 1.0

TRIPNI Nature-Cide 1.0 223.9 209.8 14.1 15 0.9

CIMXLE Nature-Cide 1.0 247.4 236.3 11.1 12 0.9

CTECFE & RHIPSA Nature-Cide 0.9 220.2 199.3 20.9 22 0.9

ARANSP Nature-Cide 0.9 174.6 162.2 12.4 14 0.9
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RESULTS / DISCUSSION: 
  
The results of this study are shown in Table 1, which illustrates the percent mortality of the test systems 
after the applications.  The mortality rates that were recorded following the test substance applications 
were also statistically analyzed using a t test for independent samples.  The statistical analysis was 
conducted using a probability value of p≤0.05 to evaluate if any significant differences in mortality were 
recorded between the control and the test substance populations.   
 
The Nature-Cide formulation (diluted to 4 oz./gal.) recorded ≥90% mortality against seven of the ten 
evaluated species, while the untreated control mortality was ≤15%.  The yellow fever mosquitoes, 
Argentine ants, house flies, bed bugs, silverfish, and cabbage loopers all recorded 100% mortality 
following the Nature-Cide applications.  The cat fleas that were treated with the Nature-Cide formula 
recorded 90% mortality and the house spiders recorded 84% mortality.  Statistically, all species that were 
treated with the Nature-Cide formulation recorded significantly higher mortality rates than the untreated 
control populations except for the brown dog ticks.   
 
CONCLUSION: 
 
The results of the study prove that a 4 oz./gal. dilution of Nature-Cide is effective when used as a direct 
spray application against a wide variety of pest species.  The Nature-Cide formulation was effective 
against yellow fever mosquitoes, cat fleas, Argentine ants, house flies, bed bugs, silverfish, house spiders, 
and cabbage loopers. 
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TABLES: 
 
Table 1. 
 

 
 

0.5 1 2 4 24 2 3 4 5 7 9 14

Controls - Untreated 0% 0% 0% 0% 5%
Nature-Cide (4oz/gal) 38% 40% 43% 50% 100%

Controls - Untreated 0% 0% 0% 0% 0% 3% 15%
Nature-Cide (4oz/gal) 38% 63% 43% 60% 73% 73% 90%

Controls - Untreated 0% 0% 0% 0% 0%
Nature-Cide (4oz/gal) 100% 60% 60% 60% 100%

Controls - Untreated 0% 0% 0% 0% 0% 3% 0% 0% 5% 5% 5%
Nature-Cide (4oz/gal) 0% 18% 0% 0% 40% 13% 20% 20% 20% 23% 28%

Controls - Untreated 0% 0% 0% 0% 0%
Nature-Cide (4oz/gal) 78% 75% 63% 83% 100%

Controls - Untreated 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 25%
Nature-Cide (4oz/gal) 0% 15% 13% 15% 18% 23% 35% 35% 35% 35% 55%

Controls - Untreated 0% 0% 0% 0% 0% 0% 0% 0% 3% 5% 5%
Nature-Cide (4oz/gal) 38% 33% 40% 53% 40% 43% 65% 83% 88% 95% 100%

Controls - Untreated 0% 0% 0% 0% 0%
Nature-Cide (4oz/gal) 100% 100% 100% 100% 100%

Controls - Untreated 0% 0% 0% 0% 0% 0% 0% 4% 4%
Nature-Cide (4oz/gal) 36% 56% 56% 48% 76% 76% 80% 80% 84%

Controls - Untreated 0% 0% 0% 0% 0% 0%
Nature-Cide (4oz/gal) 60% 38% 38% 75% 85% 100%

AEDSAE

CTECFE

LINEHU

RHIPSA

MUSCDO

BLTTGE

CIMXLE

CTENLO

ARANSP

TRIPNI

% Mortality of Pests
Hours After Treatment Days After Treatment

Test Substance:Trial:
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APPENDIX A:  PHOTOGRAPHS 
 
Photograph 1.   Test Substance 
 

 
 
 

Photograph 2. Yellow Fever Mosquitoes in Treatment Arena  
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Photograph 3.   Treatment Replicates 
 

 
 
Photograph 4.    Test Substance Application 
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Photograph 5.    Cabbage Loopers after Treatment 
 

  
 
Photograph 6.    Fleas in Post-Treatment Arena (Controls) 
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Photograph 7.    Tick in Post-Treatment Arena (Treated) 
 

 
 
Photograph 8.    House Spiders in Treatment Arena 
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 APPENDIX B:  RAW DATA 
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APPENDIX C:  TEST SUBSTANCE RECEIVING LOG 
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APPENDIX D:  TEST SUBSTANCE STORAGE LOG 

 
 
 


