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Gophers
Squirrels
Birds
Rabbits
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Gophers




Damage

* Root damage
* Girdle plants
* Mounds are tripping hazard
* |rrigation
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| have a gopher in my orchard! What are my
options?
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* Hire a PMP

* Do it yourself
— Repellants
— Trapping
— Toxicants
— Fumigation
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Trapping

* Time consuming but very effective
* Best option for DIY grower

* Non-toxic method

* Economical
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Where to purchase equipment

Most hardware stores
nttp://www.traplineproducts.com/

nttp://www.wildlifecontrolsupplies.com/

nttp://store.gopherslimited.com/
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The science of trapping

Macabee vs Gophinator

Covered vs uncovered

Attractant vs no attractant

Trained vs untrained

Gloves vs no gloves

“above” ground traps vs “in” tunnel traps
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Macabee vs Gophinator
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Gophinator

Powerful trap
Grips the animal high on the body

Trigger arm offset to prevent upward pressure on gopher

Rotating pincer arm that clamps to stationary arm

— More secure capture
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Maccabee vs Gophinator

Covered vs uncovered

Capture rate
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* The increase in efficacy associated with covered trap sites
during spring was negated by the increased time required to
set covered trap sets.
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Attractant vs no attractant

Number of captures
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Mean capture efficiency
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Gloves vs no gloves

' University of California
| Agriculture and Natural Resources



Saturday :Types of trap

e Turf damage
— Gophinator
— Maccabee
— Black hole and box
* Less turf damage
— Cinch trap

— Gopher Hawk
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How do | trap?

* Materials
— Traps
— Probe
— Gloves
— Wire
— Flags

— Kneepads
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Active mounds
Probe for tunnel
— Watch out for back-filled tunnels
Leave probe in mound

With hori-hori, dig hole
Examine burrows for

— Size

— Turns

— Divides

University of California
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California ground squirrels
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Damage

* Generally do not feed on
plants

* Can dig among roots and
expose plants to sun

* |rrigation
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Biology

. Ground Squirrel BMPs

Range and Habitat

Grour Behavior and Diet

Seasonal Activity

Dizease

Biology

Ground squirrel

Identification Management Regulations Resources FAQs
‘ Ground Squirrel BMPs
Identification Management Regulations Resources FAQs
rement for California
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. Ground Squirrel BMPs
Management Regulations Resources FAQs
Signs and Characteristics
Damage - California
Look-Alike Pests s
—— e
Non-Pest Species I ——




Resocurces FAQSs

Timing and Efficacy

Compare management methods for:
Csalifornia Ground Squirrel

Belding's Ground Squirrel
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Step-by-Step Guides

Visual how-to's for:

Bait Station Construction
Calculating CO2 Flow

Spreader Calibration

Timing Management Efforts | California Ground Squirrels

JAN FEB MAR APR  MAY  JUN JUL  AUG SEP oCcT  NOV
oy [T
Diet Green forage
Fumigation
Toxic Baits
Trapping
Burrow mod. Management Method Efficacy | Belding’s Ground Squirrels
Shooting
Time of Year Efficacy Cost

Habitat mod. -

Fumigation February to Aprilt HIGH ()
Biological control -

Toxic Baits February to May MODERATE @
Exclusion - '

Burrow modification February to August MODERATE [0
Repellents .

Exclusion February to August MODERATE @@

P Acti
Note: Growr  Shooting February to August MODERATE @

Habitat modification  February to August LOW <

Biological control February to August LOW [5]

Trapping February to August LOW ()

Repellents February to August LOW »

! Management window may be longer if high soll moisture persists,
particularly following substantial irrigation.
‘ Dependent on which fumigantis used.
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Timing and Efficacy

Compare management methods for:
California Ground Squirrel

Belding's Ground Squirrel

L

O D)

Step-by-Step Guides
Visual how-to's for:
Bait Station Construction
Calculating CO2 Flow

Spreader Calibration

N

How to Construct a Bait Station

Five feet of
4-inch PVC/NDS
drainage pipe

Cut the PVC pipe
into one 2-foot
section and two 1.5-
foot sections.

Attach the
T-junction to the
2-foot pipe,

Attach the two 1.5-
foot sections Into
opposite ends of
the T-junction,

Place the reducers
on the base legs
(1.5-foot sections)
and the end cap

on top of the 2-foot
section,

Attach a service
cantainer label near
the top of the bait
station,

Visit www. groundsaunrelbmgp

Traditional T-type

Materials

« One T-junction
« Two 4-inch to

3-inch reducers

« Oneendcap

Assembly

PVC tape, PVC
cement, or silican
glue

Label

iR

(1)) =)

[ —

15ft

o for more infarmation about ground squirrel management.



Resocurces FAQSs

How to Calculate CO, flow

1z Measure the euthanasia chamber’s 16in %X 17in x 35in
size in inches:

—— W T E——
T 2. Convert each measurement into 16 =+ 12 = 1.3 ft
e ee— feet. Divide each dimension by 12: 17 + 12 = 1.4 ft

35 - 12 = 2.9ft

— Multiply the three measurements 2.9 x 1.4 x 1.3 = 5ft*
Timine and Efficac together to determine the
& Y chamber’s volume in cubic feet: The chamber size is 5 cubic ft.

Compare management methods for:

Caltformia Ground Squirre Next, find the optimal flow rate range

Belding's Ground Squirrel (10 to 30% of chamber volume per minute).

3. Find the lower limit of 10%. (5 ft* x 10) _ 0.5 ft*
Multiply the chamber size (in cubic 100 S
3 feet) by 10. Then divide by 100:
-
o ) i R o Find the upper limit of 30%. (52 x 30) _ ; cps
R = O ] =) | Multiply the chamber size (in cubic 100 )

feet) by 30. Then divide by 100:

Step-by-Step Guides

Visual how-to's for:

The CO, flow rate for a 5 ft* chamber should be between
0.5 and 1.5 ft® per minute.

Bait Station Construction

Calculating CO2 Flow

Spreader Calibration Visit www . groundsguirrelbmps.com for more information about ground squirrel management.



Resocurces FAQSs

HUTHEY

Timing and Efficacy

Compare management methods for:
Csalifornia Ground Squirrel

Belding's Ground Squirrel
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Step-by-Step Guides
Visual how-to's for:
Bait Station Construction
Calculating CO2 Flow

Spreader Calibration

How to Calibrate Your Bait Spreader

Designate a test area that is at least 25 feet long and 4 feet wide (find a
clean, flat area or lay out a tarp).

an

Fill the hopper of the spreader with clean oats and walk through the center of
the test area (starting at a short side) while turning the crank at a fixed rate
per step (start turning the crank before you reach the test area and continue
until you have cleared the test area).

¢ “'.‘““““““““ °

Count the number of oats in random 1-square foot sections along the
entire length of the 25-foot test area, Record the number of oats counted
ineach square. Count 20 random squares from one end to the other (itis
important to count random squares and not just the areas where the most
oat kermels lie).

Calculate the average number of oats per square foot for this trial run,

( S+T7T+24+4+A+3+5+8+2+3+ )

A+5+5+4+a4+6+3+a+5+4 i
= 4,35 cats/ft’
20 [number of square unrted

Repeat steps 2-4 at least four more times,

Calculate the average number of cats per square foot for all five trials.
Compare this average to your goal of 4.13 oats per square foot. Adjust the
spreader accordingly until your average and your goal are similar.

(|38 +-8.2 + 4. TS + 3.85 + 4.2 )
= 4.47 oats/ft?
S [numbear ol triaisconducted]

Visit voww oundagquitelbmpacom far more information about ground squirrel management



Control tests on Richardson Ground Squirrels -

Montana
(M. Sullins & D. Sullivan, Proc. 15th VPC, 1992)

Product Efficacy
Rodentorch 40.6%
USDA Gas Cartridge 90.8%
Aluminum phosphide 83.7%

University of California
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New technologies

Belding’s Ground Squirrel PERC Orloff 76%

California Gound Squirrel Cheetah Baldwin -7%

\ University of California
% Agriculture and Natural Resources



Burrow Blocker system

Ground Squirrel Hole being Former Ground Squirrel Hole 1 Diagram of how the Burrow
filled by the Burrow Blocker. year after being filled by the Blocker effectively fills gsround
Burrow Blocker. squirrel holes and burrows.

- University of California

www.BurrowBlocker.com Agriculture and Natural Resources



e Cost

* Logistics (other equipment)
e Limited site suitability | University of California

Agriculture and Natural Resources
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KEEP AWAY FROM FEED AND FOODSTUFFS

WILCO DISTRIBUTORS, INC.
B BOX 297 . LOMPOC CA 93438
PH# 805-735-2476

NETWT.4LBS.

EPA ESTE NO: 35029-CA-D0
EPA REG NO-350239-20

UpPC

09100737004 &

This product may coly be used witten 50 feet of baldimgs o contral
Calfomiz and Townsend Ground Squertsiz m California, Nevad=

Waz lgsho. Arncona, New Maxico and Uwah only.

Orsgon, Wazhngotr,
Ground Squirral Bait by Wilco is actually impregnatad by
the toxicant

. 0.005%

KEEP OUT OF REACH OF CHILDREN
CAUTION

FIRST AID
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DIRECTIONS FOR USE
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Rabbits

* Not generally a problem for mature plants
* Can eat young plants
 May lead to death of plant

I University of California
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Fencing

Long-term and effective

Poultry netting (chicken wire) supported
by light stakes will provide adequate
control

Mesh size should be no larger than 1 inch
in order to exclude young rabbits.

Use 48-inch-tall wire

Bury the bottom at least 6 to 10 inches
into the ground

Bend a few inches of the fence bottom
outwardly

Bury the bottom of the wire fence OR
stake the bottom edge to deter rabbits
from passing beneath it



Use tight-fitting gates with sills to keep rabbits from digging below the
bottom rails

Keep gates closed as much as possible

Inspect the fence regularly to make sure rabbits or other animals
haven’t dug beneath it

Cottontails and brush rabbits won’t jump a 2-foot fence

Jackrabbits ordinarily won’t jump a 2-foot fence unless a dog chases
them, or they become otherwise frightened

Discourage jumping by increasing the above-ground height to 3 feet

University of California
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Birds

 Damage directly to fruit
 Reduces marketable yield
* Health and safety risk

.

J] University of California
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Netting

* Bird netting is pretty much
essential

— Individual trees
— Entire groves

* Can be costly

ad ¥ A
> .

* If done correctly it can last = NS el \ S ;‘
. . N—— .
multiple growing seasons and be 1‘;

»ﬁ} L3

very effective

m University of California
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When covering individual trees it
is important to ensure that the
netting is not touching the fruit

That the plant is completely
enclosed in the netting and
gathered at the bottom

Tie securely at the trunk at the
bottom of the tree

Use PVC pole to help extend
netting

University of California
Agriculture and Natural Resources



Protecting individual fruits?

* Might work
* Not generally suitable

* Vertebrate pests are very
persistent

I University of California
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Entire groves

' University of California
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Be vigilant-make repairs!

I University of California
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Don’t leave the door open!

' University of California
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