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Species Identification (Pocket Gophers)
• Burrowing rodent about 6-8 

in long; rarely seen above 
ground.

• Gopher mounds are plugged 
and often fan-shaped.



Species Identification (Meadow Voles)
• Have dark grayish brown 

fur and are 4-6 inches in 
length.

• Populations tend to cycle, 
exhibiting irruptive growth 
patterns.

• Ave alfalfa loss of 11%.

http://ucanr.org/repository/fileaccess.cfm?article=39264&p=%20ZLPQFQ


Current Control Strategies

• Currently, we focus on 
an integrated approach 
that utilizes a number of 
strategies and tools to 
control vertebrate pests.



What Control Options are Available?

Habitat 
modification Baiting Burrow 

fumigation Trapping Exclusion Repellent Frightening Shooting

Pocket 
gopher X X X X ?

Vole X X ?



Control Options—Biocontrol

• Natural predators have been 
used to control vertebrate 
pests.



Control Options—Biocontrol

• Natural predators have been 
used to control vertebrate 
pests.

• Owl boxes are inconclusive 
for gophers and voles.



Control Options—Habitat Modification
• Involves altering habitat to reduce the desirability for pests.

• Examples:
- destroy old burrows



Control Options—Habitat Modification
• Involves altering habitat to reduce the desirability for pests.

• Examples:
- destroy old burrows
- flood irrigation






Protec-T registered for use 
against pocket gophers in SDI

- ~41% reduction in gophers
- perhaps effective in reducing damage

Control Options—Repellents



Pocket gophers

- Exhibited high efficacy in wine 
grapes after two treatments.

- Exhibited high efficacy in 
alfalfa after two treatments.

Efficacy of trapping program in wine grapes

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Plot 1 Plot 2 Plot 3 Mean

Ef
fic

ac
y

First treat
Final treat

Efficacy of trapping program in alfalfa
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Control Options—Trapping


Chart2

		Plot 1		Plot 1		0		0		0		0

		Plot 2		Plot 2		0		0		0		0

		Plot 3		Plot 3		0		0		0		0

		Mean		Mean		0.1626802598		0.1626802598		0.0144427727		0.0144427727
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				Pretreat		First treat		Final treat

		Plot 1		8.10		0.55		0.70

		Plot 2		7.00		4.42		0.58

		Plot 3		15.21		5.37		0.63

				First treat		Final treat		SE1		SE2																																First treat		Final treat

		Plot 1		0.93		0.91		0.00		0.00																														Plot 1		0.618		0.00

		Plot 2		0.37		0.92		0.00		0.00																														Plot 2		0.567		0.00

		Plot 3		0.65		0.96		0.00		0.00																														Plot 3		0.676		0.00

		Mean		0.65		0.93		0.16		0.01																														Mean		0.62		0.00

		SE =		0.16		0.01																																		SE =		0.03		0.00

		First treat				Final treat																																		First treat

		Mean		0.6492043316		Mean		0.9297676619																																Mean		0.6202614379

		Standard Error		0.1626802598		Standard Error		0.0144427727																																Standard Error		0.0317246042

		Median		0.6469428008		Median		0.9171428571																																Median		0.6176470588

		Mode				Mode																																		Mode

		Standard Deviation		0.2817704753		Standard Deviation		0.0250156162																																Standard Deviation		0.0549486263

		Sample Variance		0.0793946007		Sample Variance		0.0006257811																																Sample Variance		0.0030193515

		Kurtosis				Kurtosis																																		Kurtosis

		Skewness		0.0361153277		Skewness		1.6926134548																																Skewness		0.2136190589

		Range		0.5635273369		Range		0.0449996347																																Range		0.1098039216

		Minimum		0.3685714286		Minimum		0.9135802469																																Minimum		0.5666666667

		Maximum		0.9320987654		Maximum		0.9585798817																																Maximum		0.6764705882

		Sum		1.9476129948		Sum		2.7893029857																																Sum		1.8607843137

		Count		3		Count		3																																Count		3
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Chart3

		Plot 1		Plot 1		NaN		NaN		NaN		NaN

		Plot 2		Plot 2		NaN		NaN		NaN		NaN

		Plot 3		Plot 3		NaN		NaN		NaN		NaN

		Mean		Mean		0.0526315789		0.0526315789		0.0265265265		0.0265265265
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		Day 1		0.1422810574		0.1422810574

		Day 2		0.0477351478		0.0477351478

		Day 3		0.1075526204		0.1075526204

		Day 4		0.080216222		0.080216222



Mean capture efficiency
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		Day 1		0.132747		0.132747

		Day 2		0.0655394		0.0655394

		Day 3		0.106431		0.106431

		Day 4		0.0556889		0.0556889
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		Presence/Absence																		Plugged Plot Count																				Mean values

				Control		Al Ph		Trapping		PERC												Control		Al Ph		Trapping		PERC												Plot 1		Plot 2		Plot 3		Mean

		Field 1		0.194		0.842		0.649		0.675										Field 1		0.194		0.842		0.649		0.675										First treat		0.649		0.694		0.667		0.670

		Field 2		0.167		0.789		0.947		0.667										Field 2		0.086		0.556		0.694		0.419										Final treat		0.865		0.944		0.944		0.918

		Field 3		0.118		0.850		0.789		0.450										Field 3		0.000		0.706		0.667		0.525

		Mean =		0.159		0.827		0.795		0.597										Mean =		0.093		0.701		0.670		0.540												Standard Errors

																																								Plot 1		Plot 2		Plot 3		Mean

																																						First treat								0.053

		Control				Al Ph				Trapping				PERC						Control				Al Ph				Trapping				PERC						Final treat								0.027

		Mean		0.147		Mean		0.813		Mean		0.842		Mean		0.556				Mean		0.0933333333		Mean		0.7013333333		Mean		0.67		Mean		0.5396666667

		SE		0.015		SE		0.019		SE		0.053		SE		0.063				Standard Error		0.0561228811		Standard Error		0.0825940541		Standard Error		0.0130766968		Standard Error		0.0742637941

		Median		0.158		Median		0.800		Median		0.789		Median		0.550				Median		0.086		Median		0.706		Median		0.667		Median		0.525

		Mode				Mode				Mode		0.789		Mode						Mode				Mode				Mode				Mode

		SD		0.026		SD		0.032		SD		0.091		SD		0.108				Standard Deviation		0.0972076815		Standard Deviation		0.1430570982		Standard Deviation		0.0226495033		Standard Deviation		0.1286286645

		Variance		0.001		Variance		0.001		Variance		0.008		Variance		0.012				Sample Variance		0.0094493333		Sample Variance		0.0204653333		Sample Variance		0.000513		Sample Variance		0.0165453333

		Kurtosis				Kurtosis				Kurtosis				Kurtosis						Kurtosis				Kurtosis				Kurtosis				Kurtosis

		Skewness		-1.515		Skewness		1.528		Skewness		1.732		Skewness		0.230				Skewness		0.3375473095		Skewness		-0.1466383251		Skewness		0.5855827263		Skewness		0.506433876

		Range		0.049		Range		0.061		Range		0.158		Range		0.217				Range		0.194		Range		0.286		Range		0.045		Range		0.256

		Minimum		0.118		Minimum		0.789		Minimum		0.789		Minimum		0.450				Minimum		0		Minimum		0.556		Minimum		0.649		Minimum		0.419

		Maximum		0.167		Maximum		0.850		Maximum		0.947		Maximum		0.667				Maximum		0.194		Maximum		0.842		Maximum		0.694		Maximum		0.675

		Sum		0.442		Sum		2.439		Sum		2.526		Sum		1.667				Sum		0.28		Sum		2.104		Sum		2.01		Sum		1.619

		Count		3.000		Count		3.000		Count		3.000		Count		3.000				Count		3		Count		3		Count		3		Count		3

		95% CI		0.065		95% CI		0.080		95% CI		0.226		95% CI		0.269				Confidence Level(95.0%)		0.2414772674		Confidence Level(95.0%)		0.3553735325		Confidence Level(95.0%)		0.0562644853		Confidence Level(95.0%)		0.3195313163
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Control Options—Baiting
• Involves use of poison baits to control vertebrate pests.

• There are restricted use and non-restricted use baits but 
typically most are now restricted use unless using in your 
yard or garden.

Anticoagulants Zinc phosphide Strychnine

Pocket gophers X X X

Voles X X



Control Options—Baiting
Pocket gophers
• Strychnine works best.

• Use probe to find tunnel.

• Dispense bait in tunnel.

http://ucanr.org/repository/fileaccess.cfm?article=28735&p=%20CBDGQP
http://ucanr.org/repository/fileaccess.cfm?article=8804&p=%20LHHKIZ
http://ucanr.org/repository/fileaccess.cfm?article=28730&p=%20DSSUTP


Zinc phosphide for voles:

• is an acute toxin.

• potential bait shyness.

• can be used for spot treatments 
and broadcast baiting.

• not to be used in or around 
buildings.

Control Options—Baiting



Control Options—Fumigation
• Involves use of poison gas 

in burrows to control 
vertebrate pests.

• Works best when soil 
moisture is high (late winter 
early spring for gophers).

• Fumigants should not be 
used around buildings.

http://ucanr.org/repository/fileaccess.cfm?article=33874&p=%20QFEZOP


Control Options—Fumigation
Gas cartridges

• Not effective for gophers.

Aluminum phosphide

• Highly effective for gophers 
(90-100%).

• Is a restricted use pesticide.



Control Options—Fumigation

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0jrXVx_PTAhVLwVQKHRiSBSoQjRwIBw&url=http://www.lawnandlandscape.com/product/ll-gopher-x-rodents/&psig=AFQjCNGURrVb_0oMPdkBHANp0ac6fhYgHg&ust=1494994765432016


Species Device Authors # of fields Efficacy

Pocket gopher PERC Orloff 3 56%

Pocket gopher PERC Baldwin & 
Orloff 3 62%

Pocket gopher PERC Baldwin & 
Orloff 2 68%

Belding’s GS PERC Orloff 2 76%

California GS PERC Baldwin 2 66%

California GS PERC Baldwin 2 100%

California GS Cheetah Baldwin 3 -7%

Control Options—Fumigation



Control Options—Fumigation
Carbon dioxide
• The Eliminator by IGI, LLC recently approved for use.



Vertebrate Pest Control Handbook
http://vpcrac.org/about/vertebrate-pest-handbook/



Questions?
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