Developing a management plan for
gophers, moles, and voles 1n organic
production

Roger A. Baldwin
UCCE Wildlife Specialist-UC Davis

Umver31ty of
1 0rn1a

. UCDAVIS




Species Identification (Pocket Gophers)

Burrowing rodent ab
in long; rarely see
ground.

Gopher moun
and often fan-



Species

They fe
weake
plants




Species




Species Identification (Pocket Gophers)

* They feed on t e _
weakening ar e _ w e
plants. | "

* Then can g'
particularly |

* Mounds can ¢
can create weec
and pose a physice



Species Identification (Pocket Gophers)

* They feed on taproots
weakening and/or Killing
plants.

* Then can girdle trees,
particularly below ground.

* Mounds can also kill plants,
can create weed seed-beds,
and pose a physical hazard.

“You’ve got to watch out for them gopher
holes, Roger.”
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Species Identification (Pocket Gophers)

They feed on taproots
weakening and/or killing
plants.

Then can girdle trees,
particularly below ground.

Mounds can also kill plants,
can create weed seed-beds,
and pose a physical hazard.

Damage to SDI.




Species Identification (Moles)

* Are burrowing mammals with a pointed snout and broad feet
that eat worms and insects.

* As such, moles cause less damage to gardens than gophers,
though linear ridges and mole mounds do cause damage.



http://ucanr.org/repository/fileaccess.cfm?article=8812&p=%20KLABAF
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Species Identification (Meadow Voles)

* Have dark grayish brown o ‘
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* Populations tend to cycle,
exhibiting irruptive growth
patterns.
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Species Identification (Meadow Voles)

* Dig shallow burrows ¢ orn trails. Fecal pellets

are often present.
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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?
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Control Options—Biocontrol

* Natural pred




Control Options—Biocontrol

* Natural predators have been
used to control vertebrate
pests.

* Gopher snakes kill a few
gophers but are unlikely to
control populations.




ontrol Options—Habitat Modification

Involves altering habitat to reduce the desirability for pests.

Example:
- reduce cover for voles
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Control Options—Cultural Practice

* Discing to remove burrow systems

* Irrigation strategy







* Gopher fencing ineffective.






http://ucanr.org/repository/fileaccess.cfm?article=8803&p=%20GTLPYD

Control Options—Exclusion
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Control Options—Exclusion

Voles

* Plastic mesh-style fencing has
been effective at slowing

movement of voles into artichoke
fields.

* Fencing should be buried at least
6 inches below ground and extend
8-12 inches above ground.

* Aluminum flashing may provide : ' .
more long-term functionality.

* Must consider equipment
movement into and out of fields.



Control Options—Repellents

« Repellents rely on objectionable odors or unpleasant
tastes.

« Might for a short while, but effectiveness 1s spotty and
usually only temporary.




Control Optlons—Trappmg

Pocket gophers

- Gophinator trap was more effective
than Macabee trap.

- Captured heavier gophers at a
greater rate.
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Gophinator

Macabee

Weight (g)

Capture rate

Spring--Trap Type

0.1866666667

0.185840708

0.28

0.2168141593

0.1733333333

0.0796460177

0.0311111111

0.0088495575

0.0088888889

0



Spring-Trap

		

														Macabee

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.187		0.280		0.173		0.031		0.009		0.185840708		0.2168141593		0.0796460177		0.0088495575		0																0.68		0.4911504425				0.1866666667		0.28		0.1733333333		0.0311111111		0.0088888889

																																												0.185840708		0.2168141593		0.0796460177		0.0088495575		0

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29								281

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

				42		63		39		7		2		42		49		18		2		0

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		0.9955752212

				105-145		125		0.7743362832				Regression Statistics

				150-190		170		0.459496256				Multiple R		0.9972779879

				195-235		215		0.2844500632				R Square		0.9945633852

				240-280		260		0				Adjusted R Square		0.9927511803

												Standard Error		0.0334904206

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.615554292		0.615554292		548.8139739142		0.0001704086

												Residual		3		0.0033648248		0.0011216083

												Total		4		0.6189191169

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		1.4400520816		0.0427204479		33.7087309026		0.0000573944		1.3040965501		1.5760076131		1.3040965501		1.5760076131

												Weight		-0.0055134148		0.0002353467		-23.4267789914		0.0001704086		-0.006262393		-0.0047644366		-0.006262393		-0.0047644366

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		0.9989788972		-0.003403676		-0.1173537509

												2		0.750875231		0.0234610522		0.8089026404

												3		0.5027715647		-0.0432753088		-1.4920691191

												4		0.2546678985		0.0297821647		1.0268453207

												5		0.0065642322		-0.0065642322		-0.2263250911				0.9989788972		0.2481036662

																						0.750875231		0.2481036662

																						0.5027715647		0.2481036662

																						0.2546678985		0.2481036662

																						0.0065642322		0.0065642322
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Macabee
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Percent of visited trap sets with captures



Autumn-Trap

		



Ratio

Weight (g)

% of capture rate

R2 = 0.995



Spring-Cover

		

														Macabee

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.107		0.380		0.193		0.073		0.047		0.1079136691		0.309352518		0.1079136691		0.035971223		0.0143884892																						0.1066666667		0.38		0.1933333333		0.0733333333		0.0466666667

																																												0.1079136691		0.309352518		0.1079136691		0.035971223		0.0143884892

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

																																								105		101		105		107

												120										80

				16		57		29		11		7		15		43		15		5		2

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		1.0116906475

				105-145		125		0.8140855736				Regression Statistics

				150-190		170		0.5581741503				Multiple R		0.9868122688

				195-235		215		0.4905166776				R Square		0.9737984539

				240-280		260		0.3083247688				Adjusted R Square		0.9650646052

												Standard Error		0.0518190997

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.2993940352		0.2993940352		111.4970601721		0.001814379

												Residual		3		0.0080556573		0.0026852191

												Total		4		0.3074496924

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		1.2902274993		0.0661005479		19.5191649781		0.000293764		1.079866055		1.5005889437		1.079866055		1.5005889437

												Weight		-0.0038451126		0.0003641475		-10.5592168352		0.001814379		-0.0050039925		-0.0026862327		-0.0050039925		-0.0026862327

																						-20.6960649969

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		0.9826184943		0.0290721532		0.6478235082

												2		0.8095884289		0.0044971447		0.1002112247

												3		0.6365583636		-0.0783842132		-1.7466589286

												4		0.4635282982		0.0269883794		0.6013901505

												5		0.2904982329		0.0178265359		0.3972340453				0.9826184943		0.1730300654

																						0.8095884289		0.1730300654

																						0.6365583636		0.1730300654

																						0.4635282982		0.1730300654

																						0.2904982329		0.2904982329
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R2 = 0.974



Table 2-Manuscript

		

														Uncovered

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.171		0.284		0.135		0.027		0.009		0.2008733624		0.2139737991		0.1179039301		0.0131004367		0																						0.1711711712		0.2837837838		0.1351351351		0.027027027		0.009009009

																																												0.2008733624		0.2139737991		0.1179039301		0.0131004367		0

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

																																								105		101		105		107

												139		83								125		104

				38		63		30		6		2		46		49		27		3		0

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		1.173523328

				105-145		125		0.7540029112				Regression Statistics

				150-190		170		0.872489083				Multiple R		0.9344213765

				195-235		215		0.4847161572				R Square		0.8731433089

				240-280		260		0				Adjusted R Square		0.8308577453

												Standard Error		0.1820733505

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.6845200512		0.6845200512		20.6487328733		0.0199599062

												Residual		3		0.0994521149		0.033150705

												Total		4		0.7839721661

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		1.6453389174		0.2322531323		7.0842485583		0.0057847123		0.9062057948		2.38447204		0.9062057948		2.38447204

												Weight		-0.0058140742		0.0012794811		-4.5440876833		0.0199599062		-0.0098859541		-0.0017421944		-0.0098859541		-0.0017421944

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		1.1802129779		-0.0066896499		-0.0424254418

												2		0.9185796369		-0.1645767257		-1.043737775

												3		0.6569462959		0.2155427871		1.3669621152

												4		0.3953129549		0.0894032023		0.5669908616

												5		0.1336796139		-0.1336796139		-0.8477897601				1.1802129779		0.261633341

																						0.9185796369		0.261633341

																						0.6569462959		0.261633341

																						0.3953129549		0.261633341

																						0.1336796139		0.1336796139





Table 2-Manuscript

		60-100		60-100

		105-145		105-145

		150-190		150-190

		195-235		195-235

		240-280		240-280



Covered

Uncovered

Weight (g)

Percent of visited trap sets with captures.



		



Ratio

Weight (g)

% of capture rate

R2 = 0.873



		

														Uncovered

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.092		0.390		0.149		0.064		0.028		0.119205298		0.3112582781		0.1523178808		0.0463576159		0.0397350993																						0.0921985816		0.390070922		0.1489361702		0.0638297872		0.0283687943

																																												0.119205298		0.3112582781		0.1523178808		0.0463576159		0.0397350993

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

																																								105		101		105		107

												102		39								101		50

				13		55		21		9		4		18		47		23		7		6

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		1.2929190015

				105-145		125		0.7979530403				Regression Statistics

				150-190		170		1.0227057711				Multiple R		0.0767529805

				195-235		215		0.7262693157				R Square		0.00589102

				240-280		260		1.4006622517				Adjusted R Square		-0.32547864

												Standard Error		0.3410581175

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.0020679238		0.0020679238		0.0177777893		0.902371105

												Residual		3		0.3489619186		0.1163206395

												Total		4		0.3510298425

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		0.993776383		0.4350544211		2.2842576353		0.106517174		-0.3907609517		2.3783137178		-0.3907609517		2.3783137178

												Weight		0.0003195617		0.0023967121		0.1333333767		0.902371105		-0.007307846		0.0079469694		-0.007307846		0.0079469694

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		1.0193413209		0.2735776806		0.9262359663

												2		1.0337215985		-0.2357685582		-0.7982278299

												3		1.048101876		-0.025396105		-0.0859821086

												4		1.0624821536		-0.3362128379		-1.1382961584

												5		1.0768624312		0.3237998205		1.0962701306





		60-100		60-100

		105-145		105-145

		150-190		150-190

		195-235		195-235

		240-280		240-280



Covered

Uncovered

Weight (g)
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Weight (g)

% of capture rate

R2 = 0.006
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R2 = 0.873

1.173523328

0.7540029112

0.872489083

0.4847161572

0



		





		60-100		60-100

		105-145		105-145

		150-190		150-190

		195-235		195-235

		240-280		240-280
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Macabee

Weight (g)

Capture rate

Spring--Trap Type

0.1866666667

0.185840708

0.28

0.2168141593

0.1733333333

0.0796460177

0.0311111111

0.0088495575

0.0088888889

0
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Gophinator

Macabee

Weight (g)

Capture rate

Autumn--Trap Type

0.1066666667

0.1079136691

0.38

0.309352518

0.1933333333

0.1079136691

0.0733333333

0.035971223

0.0466666667

0.0143884892
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		150-190		150-190
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Covered

Uncovered

Weight (g)

Capture rate

Spring--Cover Status

0.1711711712

0.2008733624

0.2837837838

0.2139737991

0.1351351351

0.1179039301

0.027027027

0.0131004367

0.009009009

0
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Capture rate

Autumn--Cover Status

0.0921985816

0.119205298

0.390070922

0.3112582781

0.1489361702

0.1523178808

0.0638297872

0.0463576159

0.0283687943

0.0397350993
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0.8140855736
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R2 = 0.006
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Chart2
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Ratio

Weight (g)

Ratio

R2 = 0.995

0.9955752212
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Spring-Trap

		

														Macabee

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.187		0.280		0.173		0.031		0.009		0.185840708		0.2168141593		0.0796460177		0.0088495575		0																0.68		0.4911504425				0.1866666667		0.28		0.1733333333		0.0311111111		0.0088888889

																																												0.185840708		0.2168141593		0.0796460177		0.0088495575		0

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29								281

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

				42		63		39		7		2		42		49		18		2		0

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		0.9955752212

				105-145		125		0.7743362832				Regression Statistics

				150-190		170		0.459496256				Multiple R		0.9972779879

				195-235		215		0.2844500632				R Square		0.9945633852

				240-280		260		0				Adjusted R Square		0.9927511803

												Standard Error		0.0334904206

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.615554292		0.615554292		548.8139739142		0.0001704086

												Residual		3		0.0033648248		0.0011216083

												Total		4		0.6189191169

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		1.4400520816		0.0427204479		33.7087309026		0.0000573944		1.3040965501		1.5760076131		1.3040965501		1.5760076131

												Weight		-0.0055134148		0.0002353467		-23.4267789914		0.0001704086		-0.006262393		-0.0047644366		-0.006262393		-0.0047644366

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		0.9989788972		-0.003403676		-0.1173537509

												2		0.750875231		0.0234610522		0.8089026404

												3		0.5027715647		-0.0432753088		-1.4920691191

												4		0.2546678985		0.0297821647		1.0268453207

												5		0.0065642322		-0.0065642322		-0.2263250911				0.9989788972		0.2481036662

																						0.750875231		0.2481036662

																						0.5027715647		0.2481036662

																						0.2546678985		0.2481036662

																						0.0065642322		0.0065642322





Spring-Trap

		60-100		60-100

		105-145		105-145

		150-190		150-190

		195-235		195-235

		240-280		240-280



Gophinator

Macabee

Weight (g)

Percent of visited trap sets with captures



Autumn-Trap

		



Ratio

Weight (g)

% of capture rate

R2 = 0.995



Spring-Cover

		

														Macabee

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.107		0.380		0.193		0.073		0.047		0.1079136691		0.309352518		0.1079136691		0.035971223		0.0143884892																						0.1066666667		0.38		0.1933333333		0.0733333333		0.0466666667

																																												0.1079136691		0.309352518		0.1079136691		0.035971223		0.0143884892

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

																																								105		101		105		107

												120										80

				16		57		29		11		7		15		43		15		5		2

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		1.0116906475

				105-145		125		0.8140855736				Regression Statistics

				150-190		170		0.5581741503				Multiple R		0.9868122688

				195-235		215		0.4905166776				R Square		0.9737984539

				240-280		260		0.3083247688				Adjusted R Square		0.9650646052

												Standard Error		0.0518190997

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.2993940352		0.2993940352		111.4970601721		0.001814379

												Residual		3		0.0080556573		0.0026852191

												Total		4		0.3074496924

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		1.2902274993		0.0661005479		19.5191649781		0.000293764		1.079866055		1.5005889437		1.079866055		1.5005889437

												Weight		-0.0038451126		0.0003641475		-10.5592168352		0.001814379		-0.0050039925		-0.0026862327		-0.0050039925		-0.0026862327

																						-20.6960649969

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		0.9826184943		0.0290721532		0.6478235082

												2		0.8095884289		0.0044971447		0.1002112247

												3		0.6365583636		-0.0783842132		-1.7466589286

												4		0.4635282982		0.0269883794		0.6013901505

												5		0.2904982329		0.0178265359		0.3972340453				0.9826184943		0.1730300654

																						0.8095884289		0.1730300654

																						0.6365583636		0.1730300654

																						0.4635282982		0.1730300654

																						0.2904982329		0.2904982329





Spring-Cover
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Autumn-Uncovered

		



Ratio

Weight (g)

% of capture rate

R2 = 0.974



Table 2-Manuscript

		

														Uncovered

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.171		0.284		0.135		0.027		0.009		0.2008733624		0.2139737991		0.1179039301		0.0131004367		0																						0.1711711712		0.2837837838		0.1351351351		0.027027027		0.009009009

																																												0.2008733624		0.2139737991		0.1179039301		0.0131004367		0

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

																																								105		101		105		107

												139		83								125		104

				38		63		30		6		2		46		49		27		3		0

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		1.173523328

				105-145		125		0.7540029112				Regression Statistics

				150-190		170		0.872489083				Multiple R		0.9344213765

				195-235		215		0.4847161572				R Square		0.8731433089

				240-280		260		0				Adjusted R Square		0.8308577453

												Standard Error		0.1820733505

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.6845200512		0.6845200512		20.6487328733		0.0199599062

												Residual		3		0.0994521149		0.033150705

												Total		4		0.7839721661

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		1.6453389174		0.2322531323		7.0842485583		0.0057847123		0.9062057948		2.38447204		0.9062057948		2.38447204

												Weight		-0.0058140742		0.0012794811		-4.5440876833		0.0199599062		-0.0098859541		-0.0017421944		-0.0098859541		-0.0017421944

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		1.1802129779		-0.0066896499		-0.0424254418

												2		0.9185796369		-0.1645767257		-1.043737775

												3		0.6569462959		0.2155427871		1.3669621152

												4		0.3953129549		0.0894032023		0.5669908616

												5		0.1336796139		-0.1336796139		-0.8477897601				1.1802129779		0.261633341

																						0.9185796369		0.261633341

																						0.6569462959		0.261633341

																						0.3953129549		0.261633341

																						0.1336796139		0.1336796139





Table 2-Manuscript

		60-100		60-100

		105-145		105-145

		150-190		150-190

		195-235		195-235

		240-280		240-280



Covered

Uncovered

Weight (g)

Percent of visited trap sets with captures.



		



Ratio

Weight (g)

% of capture rate

R2 = 0.873



		

														Uncovered

				60-100		105-145		150-190		195-235		240-280		60-100		105-145		150-190		195-235		240-280

				0.092		0.390		0.149		0.064		0.028		0.119205298		0.3112582781		0.1523178808		0.0463576159		0.0397350993																						0.0921985816		0.390070922		0.1489361702		0.0638297872		0.0283687943

																																												0.119205298		0.3112582781		0.1523178808		0.0463576159		0.0397350993

																																								Gophinator covered		Macabee covered		Gophinator uncovered		Macabee uncovered

																																						CV1		22		20		20		22

																																						CV2		20		20		20		20

																																						CV3		20		20		24		20

																																						KAC		10		10		10		10

																																						SC1		20		20		20		21

																																						NC1		24		27		30		29

																																						NC2		19		20		22		22

																																						CV4		20		20		20		20

																																						CV5		21		20		22		24

																																						SC2		21		20		23		22

																																						NC3		21		20		21		22

																																						NC4		22		21		19		19

																																						Total		240		238		251		251

																																								135		137		146		144

																																								105		101		105		107

												102		39								101		50

				13		55		21		9		4		18		47		23		7		6

						Weight		Ratio				SUMMARY OUTPUT

				60-100		80		1.2929190015

				105-145		125		0.7979530403				Regression Statistics

				150-190		170		1.0227057711				Multiple R		0.0767529805

				195-235		215		0.7262693157				R Square		0.00589102

				240-280		260		1.4006622517				Adjusted R Square		-0.32547864

												Standard Error		0.3410581175

												Observations		5

												ANOVA

														df		SS		MS		F		Significance F

												Regression		1		0.0020679238		0.0020679238		0.0177777893		0.902371105

												Residual		3		0.3489619186		0.1163206395

												Total		4		0.3510298425

														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

												Intercept		0.993776383		0.4350544211		2.2842576353		0.106517174		-0.3907609517		2.3783137178		-0.3907609517		2.3783137178

												Weight		0.0003195617		0.0023967121		0.1333333767		0.902371105		-0.007307846		0.0079469694		-0.007307846		0.0079469694

												RESIDUAL OUTPUT

												Observation		Predicted Ratio		Residuals		Standard Residuals

												1		1.0193413209		0.2735776806		0.9262359663

												2		1.0337215985		-0.2357685582		-0.7982278299

												3		1.048101876		-0.025396105		-0.0859821086

												4		1.0624821536		-0.3362128379		-1.1382961584

												5		1.0768624312		0.3237998205		1.0962701306
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0.28
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0.0131004367

0.009009009

0



		60-100		60-100

		105-145		105-145

		150-190		150-190

		195-235		195-235

		240-280		240-280



Covered

Uncovered

Weight (g)

Capture rate

Autumn--Cover Status

0.0921985816
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0.0397350993



		80

		125

		170

		215

		260



Ratio

Weight (g)

% of capture rate

R2 = 0.995
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Control Options—Trapping

Pocket gophers

- Covered sets yielded slightl
capture rates in spring-sum
autumn.

- Efficacy was offset by
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- Human scent had no e

Anise Oil carroT



Control Options—Trapping

O First treat

Efficacy of trapping program in wine grapes
M Final treat

Pocket gophers
- Exhibited high efficacy in wine
grapes after two treatments.

- Exhibited high efficacy in
alfalfa after two treatments.

Efficacy

Efficacy of trapping program in alfalfa O First treat
M Final treat

Efficacy




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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Efficacy of trapping program in alfalfa
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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
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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—Trapping

Moles

* Number of different kinds
of traps including
harpoon, choker, scissor-
jaw, and body gripping.

* Body gripping and
scissor-type appear to be
most effective.

* Are placed in or over
tunnels.




Control Options—Trapping

Voles

- tend to be too nume
trapping to be prac



Control Options—Trapping

Voles

* Use of snap traps can be effective for small populations.




ANR Publication

https://anrcatalog.ucanr.edu/pd{/8688.pdf

UNIVERSITY OF CALIFORNIA
Agriculture and Natural Resources

UC ANR Publication 8688 | April 2021 ch
https://doi.org/10.3733/ucanr.8688 RETRRE
https://anrcatalog.ucanr.edu

Burrowing Rodents: Developing a Management
Plan for Organic Agriculture in California

urrowing rodents can cause exten-

MARGARET G. LLOYD,
UC = e . . . .
C Cooperative & sive damage in organic production

systems. The three most common species

ROGER A. BALDWIN, that cause damage are
L

a -

- fornia ground squirrels
(Otospermophilus spp.)

+ pocket gophers (

+ meadow voles (Microtus spp.)

IDENTIFICATION

Body features, activity patterns, damage
caused, and appearance of burrow entrances
are useful in identifying burrowing rodents.

California ground squirrels
Ground squirrels are grayish-brown rodents
(fig. 1) in the squirrel family that primari

on or in the ground, although they occasionally

climb trees to access fruit and nuts. They are
active during the day, when they move around
foraging for food.

loud chirp and often drop into burrows that

Figure 1. California ground squirrel

they have dug (and where they nest). Their
burrow entrances remain open at the surface,
often with multiple entrances within a small
area. They readily coexist with people, creating
burrows in and around buildings. They also
create burrows next to trees (fig. 2) and along
field edges, fencerows, and roadsides. Ground
squirrels hibernate during the winter, but can
remain active in areas with mild winters
(Quinn et al. 2018).

Figure 2. Ground squirrel burrow entrance

Ground squirrels can severely reduce
seedling stands when they feed on emerging
plants. They can kill limbs and entire trees
through girdling activities. They feed on fr
and nut crops, reducing yield. They also chew
on irrigation lines, n
and their burrows can disrupt irrigation
tems, damage crops, lead to erosion concerns,
and pose a hazard to farm equipment and
farmworkers. Ground squirrels sometimes
travel 100
frequently create burrows in perennial crops

rds or more to feed on crops and

such as orchards.




Vertebrate Pest Control Handbook

http://vpcrac.org/about/vertebrate-pest-handbook/

T Research T Submissions T Calendar T Contact
= About
The Vertebrate Pest Control Handbook online
Commitiee
Current CDFA Rodenticide Labels:
VPCRAC History

Surcharge Legislation
\Vertebrate Pest Handbook

Links

Chapter 1 Laws and Regulations
Chapter 2 Toxicants and Fumigants

Chapter 3 The Role of Wildlife in Spreading Diseases (

Chapter 4 Mammals. Introduction and Baiting Guidelines Part 1

Chapter 4 Mammals Part 3
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