NETAFIM USA

MANAGING RODENTS IN SUBSURFACE DRIP IRRIGATED FIELDS

¢ NETAFIM

GROW MORE WITH LESS



INTRODUCTION

Unmanaged populations of rodents in agricultural fields cause significant damage and loss of productivity. In field crops small rodents,
such as mice and voles, often unearth and devour newly planted seeds and snack on the shoots and roots of the young seedlings that
survive. Pocket gophers and ground squirrels damage field crops by eating the root system out from under the plant. According to
Colorado State University Cooperative Extension, pocket gophers reduce productivity of portions of alfalfa fields by 20 to 50 percent.
Rodents can also cause damage to farm equipment and infrastructure. They may gnaw on small diameter cables and irrigation pipes.
The mounds created by these rodents can damage or disrupt harvesting equipment while the tunnels can cause leaks in irrigation
channels and even destabilize small earthen dams.

A wide variety of rodents may inhabit agricultural lands, from voles, mice and rats to ground squirrels and gophers. In general, rodents

responsible for the majority of damage to agricultural crops and systems live underground for at least part of their lives. A physiological
feature common to rodents is that their teeth grow continuously. As a result these animals must chew to wear down their teeth so that

they fit in their mouth. Damage to crops and equipment occurs both from feeding and the need to wear down their teeth.

Growers in susceptible areas should implement a rodent management plan to maintain yield and minimize damage to equipment. Those
employing drip irrigation, in particular subsurface drip irrigation (SDI), need to control rodent populations to avoid potential costly damage
to their irrigation system. An SDI system will need some repairs over the course of the season but these can be reduced by implementing
a rodent management plan.

MANAGEMENT PLAN

There is no “silver bullet” for controlling rodent overpopulation on agricultural lands.
Control of these potential pests requires a well designed plan that is executed on a
consistent basis. The formation of a systematic plan for managing rodents in subsurface
drip irrigated fields requires research into the predominant species in your region and
rules regulating how these populations may be managed. It is not the purpose of this
fact sheet to be a comprehensive manual on rodent population control throughout North
America. This document is meant to outline the components of a rodent control plan,
and to guide growers to local resources to help them formulate such a plan. A reference
list at the end of this guide will assist you in finding more information on your local
conditions.

Management of rodent populations on agricultural land generally falls into the following
categories.

¢ Habitat modification and exclusion to reduce population pressure

e Proper drip line installation practices

* Biological control

¢ Use of repellants to deter invasion

» Use of repellants to deter invasion and protect equipment

e Extermination

HABITAT MODIFICATION TO REDUCE RODENT PRESSURES

Assessing and controlling rodents in a field and the surrounding area before you install a drip system is critical.

Existing rodent pressures either from surrounding fields or within a newly planted field is the first source of conflict between rodents,
your crop and equipment. A cultivated block surrounded by unkempt ground or by open lands infested with rodents presents a
continuous battle. Thus, the first step in an integrated rodent management program is to reduce the pressure of high rodent populations
in the entire area.

High rodent populations are usually obvious. Large rodents such as pocket gophers will leave telltale mounds. The presence of
“runways” in grassy areas is one sign of small rodent activity. Assessing the rodent population in the general area will give you an
indication of the intensity of the management required to protect your crop and irrigation system. Your local vertebrate pest management
specialist can assist you in determining rodent pressure and recommend a clean-up procedure for your property.

When preparing to plant a new field, it is recommended that you destroy the burrow systems by deep ripping the ground. This will
eliminate many of the gopher’s burrows and kill some of the gophers allowing a fresh start to the field.

After your field and the surrounding are is cleaned up, establish a buffer zone around the field. Elimination of weeds, ground cover and
litter around the field will render the habitat less suitable for rodents. Cultivating this area is a good deterrent for small rodents as it
destroys runways and may kill them outright. Larger animals such as pocket gophers can burrow under it, but the lack of food may slow
them down. If cultivation is not an option, weed control is still imperative especially for pocket gopher management. Weeds often have




large tap roots which are the preferred food for gophers. A buffer zone of fibrous rooted grasses is less
appealing to this pest. The opposite is true for smaller rodents such as mice and voles which enjoy the
cover that grasses provide. A cultivated strip around the field is the best way to reduce mouse and rat
pressure from surrounding areas.

PROPER DRIPLINE INSTALLATION PRACTICES TO REDUCE RODENT
DAMAGE

After the rodent population in the field and surrounding areas is under control the field is ready for dripline
installation. Dripline installed and left in a field for several weeks or more is susceptible to rodent and
insect damage. Your Netafim USA Dealer understands the best practices to reduce this damage. When
plowing thin walled dripline into the soil, the installation shank can leave cracks in the soil and a path
down to the dripline that mice love to follow chewing as they go. Best installation practices dictate that
following installation, cracks in the soil be sealed by running a tractor tire over cracks created by the plow.
This will close the opening in the soil made by the plow and cut off easy access by mice or voles to the
loose soil around the dripline.

The following installation procedures can significantly reduce potential rodent damage to subsurface
driplines. Itis highly recommended that all these procedures be followed.

1. Prepare a buffer area around the field and apply rodenticides according to a plan drawn up with
your local extension agent if rodent pressures are high.

2. The field should be as free of crop residue as possible. Field mice are especially fond of plant
residues.

3. Apply drip line as deep as practical for the crop being grown. In some soil types the incidence of
rodent damage is reduced at dripline depths greater than 14”. Crop rotation and germination must
also be considered when determining the appropriate depth for the dripline.

4. Apply a repellant or toxicant as you install the dripline.

5. Pack the shank slit with front tractor tires to reduce ready made paths for small rodents. The front
tires should be narrow, single ribbed, cultivating tires (see Figure 1 on following page) and the front
of the tractor must be weighted. This operation must be completed the same day as installation.

6. Run the system for 12 hours/zone within two weeks of completing the install. Installing the tube in
the fall and running the first water in the spring is asking for problems.

TRAPPING AND REMOVAL

Trapping can be an effective method to reduce the population of large rodents such as pocket gophers on
small to medium sized fields (less than 50 acres). Trapping is also effective to clean up remaining animals
after a poison control program. In the case of smaller rodents such as mice, trapping is not usually cost
effective because these animals have such rapid reproduction rates.

Body-gripping traps work exceptionally well for capturing pocket gophers. Traps can be set in the main
tunnel or in a lateral, preferably near the freshest mound. Gophers usually visit traps within a few hours of
setting so newly placed traps should be checked twice daily. If a trap has not been visited within 48 hours,
move it to a new location. Trapping is usually most effective in the spring and fall when the gophers are
actively building mounds. The information section at the end of this document lists several sources for
purchasing and placement of these traps.

BIOLOGICAL CONTROLS

Biological controls can be divided into two large categories, those that affect the population-at-large and
irritants targeted to keep the rodents from gnawing on cables or small diameter tubing such as dripline.
One common biological method for controlling rodent populations is to attract rodent predators, most
frequently by using owl boxes. Because they are relatively inexpensive and can be populated for a long
time, owl boxes are being employed in greater numbers as part of a rodent management program. The
principle is simple, the higher the owl population the fewer the rodents. Recent work in California by the
U.S. Fish and Wildlife Service showed demonstrable declines in pocket gopher activity following the
installation of owl boxes in a vineyard. Consult your local extension service for the design and placement
of owl boxes appropriate for your area.




Wet soil can be an effective deterrent for rodents that spend much of their time in tunnels. The repellant effect of wet soil seems to be the
result of poor oxygen transfer through the wet soil. Rodents that live in tunnels depend upon the air traveling through the soil for oxygen.
In wet soils, the rate of oxygen diffusion is greatly reduced and produces an environment inhospitable to the rodents. Other general
repellants are not effective in rodent management over a large area. Sound or ultrasound generators have not been proven effective in
driving out rodents.
Targeted repellants, those applied on or around the object you wish to protect, cable or dripline have not received much formal study
but show promise when combined with a plan to reduce overall populations. Some growers have reported success using castor oil as a
general repellant around driplines. Castor oil should not be injected through driplines as it may clog the emitters. Some commonly used
pre-plant pesticides with strong odors or fumigation effect like dimethomate, Vapam or Tellone EC seem to irritate burrowing rodents and
keep them away from dripline. These may be applied during injection of the dripline. Always follow the label and local regulations before
using any crop protection chemical.

* Flush each zone at pressures recommended by your dealer.

e |[fthe field is dry, pre-water each zone for 6 hours.

* Inject N-pHuric at 200 ppm for 1 hour before shutdown of each zone. Shut down zones leaving N-pHuric in the lines.

FIGURE 1

Tractor on left installing
thinwall dripline while
tractor on right packs
soils left open by shank.

EXTERMINATION

Several rodenticides including toxicants and anticoagulants have been registered with the
federal government and are in current use for managing rodent populations in and around
agricultural fields. New fields being considered for drip irrigation, as well as the immediate
surrounding areas should be cleared of rodents prior to installing dripline. To inhibit rodents
from invading a clean field placing approved bates around the perimeter of the field prior to
irrigation system installation is a good practice to follow. For pocket gophers in particular, a
mechanical “burrow builder”, a torpedo that creates an artificial burrow and releases bait at
setintervals is effective in perimeter applications. The user must be careful that the “torpedo”
is creating a good tunnel otherwise the gophers may never find the bait. (See References for sources and plans for burrow builders).
For existing drip fields with a minor rodent infestation, hand baiting tunnels is effective for the trained applicator but can be time
consuming. Other products on the market used for eliminating small gopher populations include using a wand to pump a mixture of
propane and oxygen into the tunnels and igniting the mixture killing the rodents by concussion.




RODENT MANAGEMENT ACTION PLAN

An integrated approach must be taken to reduce rodent damage to crops and equipment. This plan must

involve reducing acceptable habitats for rodents close to the field and may involve trapping or poisoning to
control active populations. In addition, the dripline itself can be protected using the repellant effect of some :
pesticides and slightly acidifying the soil around the lines.

Fall and spring are the most active time for rodents and they seem to be the worst seasons for damage

- thus any management program must focus on these seasons. Do not underestimate the wealth of
reference materials and the help of local extension agents and pest control specialists. Many growers
have implemented successful plans for rodent management on their fields - protecting the investment in
their irrigation system and improving yields. To be effective, any rodent control plan must be diligent and
consistent in a time frame determined by the extent of the rodent pressure in the general area.




REFERENCES

The following websites offer excellent information on the management of pocket gophers and mice and provide lists of additional
resources.

http://www.ext.colostate.edu/PUBS/NATRES/06515.html

“Developing an IPM Program for Controlling Pocket Gophers in Alfalfa” by Dr. Roger Baldwin, UCCE Wildlife Pest Management
Advisor, California Statewide IPM Program
http://alfalfa.ucdavis.edu/+symposium/proceedings/2010/10-151.pdf

http://extension.usu.edu/files/publications/publication/NR_WD_005.pdf

www.icwdm.org/Publications/WildlifePublications.asp

Internet center for Wildlife Damage Management - an extensive site for all types of human wildlife interactions. Site includes an
excellent publication on pocket gophers with an extensive university reference section.
www.berrymaninstitute.org

Concentrates on human wildlife interaction. Excellent article on Pocket Gophers.
http://www.ipm.ucdavis.edu/PMG/crops-agriculture.html

Washington State University list of links to vertebrate pest control sites
www.snohomish.wsu.edu/garden/verturl.htm
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POCKET GOPHER MANAGEMENT SUPPLIES

TOXICANTS
Anticoagulants
(Chlorphacinone and
Dipacinone)

B & G Chemicals and
Equipment Co., Inc.
10539 Maybank
Dallas TX 75345-0428
(214) 357-5741

(800) 345-9387

Wilco Distributors
1215 W. Laurel Ave.
Lompoc, CA 93436
(805) 735-2476
wilcodistributors.com

Liphatech

(414) 351-1476
(800) 424-9300
liphatech.com

J.T. Eaton & Co., Inc.
1393 E. Highland Road
Twinsburg, OH 44087
(216) 425-7801

(800) 321-3421

HACCO, Inc.

PO Box 7190
Madison, WI 53707
(608) 221-6200

Strychnine and Zinc
Phosphide

B& G Chemicals & Equip.

10539 Maybank
Dallas, TX 75345
214 357-5741
800 345-9387

Wilco Distributors
1215 W. Laural Ave.
Lompoc, CA 93436
(805) 735-2476
wilcodistributors.com

Motomco
Madison, WI
(800) 418-9242
motomco.com

Bell Laboratories, Inc.
3699 Kinsman Blvd.
Madison, WI 53704
(608) 241-0202
belllabs.com

Pocatello Supply Depot
USDA-APHIS Wildlife Svcs
238 E. Dillion Street

(208) 236-6920

RCO, Inc.

PO Box 446

Junction City, OR 97448
(503) 995-8160

(800) 214-2248

York Distributors
120 Express Street
Plainview, NY 11803
(516) 932-0600

(800) 645-6007

FUMIGANTS

Aluminum Phosphide

Target Specialty Products
California, Nevada, Oregon,
Texas, Oklahoma
http://www.target-specialty.
com/products/pest.asp

Douglas Products
and Packaging Co.
1500 E. Old 210 Hwy
Liberty, MO 64068
(800) 223-3684

Pestcon Systems, Inc.
PO Box 339

Wilson, NC 27894
(800) 548-2778

Research Products Co.
PO Box 1460

Salina, KS 67402-1460
(913) 825-2181

Van Waters and Rogers
PO Box 24325
Seattle, WA 98124-1325
(206) 889-3400

Gas Cartridges

Dexol Industries
1450 W. 228th Street
Torrance, CA 90501
(310) 326-8373

(800) 421-2934

Pocatello Supply Depot
238 E. Dillion Street
(208) 236-6920
Pocatello, ID 83201
(208) 236-6922 Fax

South Dakota Dept. of
Agriculture

Rodent Control Fund
Anderson Bldg.
Pierre, SD 57501
(605) 773-3724 Fax

Van Waters and Rogers
PO Box 24325
Seattle, WA 98124-1325
(206) 889-3400

BAIT APPLICATION
DEVICES & MATERIALS

Burrow-Builder

Inventive Products

3195 Industrial Way
Mountain Home, ID 83647
(888) 310-6037
inventiveagproducts.com

Rue R. Elston Co.
706 N. Weber

Sioux Falls, SD 57103
(605) 336-7716

The Perry Company
PO Box 7187
Waco, TX 76714
(817) 756-2137

(800) 792-3246

RCO, Inc.

PO Box 446

Junction City, OR 97448
(503) 995-8160

(800) 214-2248

Wilco Distributing, Inc.
1215 W. Laural Ave.
Lompoc, CA 93436
(805) 735-2476

Probes and Bait Dispensers

Eckroat Seed Co.

1106 N. Eastern Ave.

PO Box 17610

Oklahoma City, 0K 73117
(405) 427-2484

Rue R. Elston Co.
706 N. Weber

Sioux Falls, SD 57103
(605) 336-7716

Quinn Mfg Co.

44201 Chapman Road
Anza, CA 92539

(909) 763-4590

Wilco Distributing, Inc.
1215 W. Laural Ave.
Lompoc, CA 93436
(805) 735-2476

TRAPS

Trapline Products

PO Box 4128

Menlo Park, CA 94026
traplineproducts.com

M&M Fur Co.

PO Box 15
Bridgerwater, SD 57319
(605) 729-2532

(800) 658-5554

H.J. Spencer & Sons
PO Box 131
Grainsville, FL 32602
(904) 372-4018

Wildlife Management
Supplies

Critter Control, Inc.

640 Starkweather Road
Plymouth, MI 48170
(313) 435-6300

(800) 451-6544

EXTERMINATION
EQUIPMENT

Rodenator

Varmitgetter

130 N. Main Street
Payette, ID 83661
(877) 982-7648
varmitgetter.com

Meyer Industries
PO Box 39
Midvale, ID 83645
(800) 750-54553

Pressurized Exhaust Rodent
Control

H & M Gopher Control
1979 Country Rd 106
Tulelake, CA 96134
(530) 667-5181

Cheetah Rodent Control
179 Niblick Road, Suite 422
Paso Robles, CA 93446
(805) 227-0624
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