
1

Technology & Development 
Program

United States Department of Agriculture

Forest Service

September 2008

Reforestation &
Nurseries

BB
areroot seedlings grown in nurseries require 

large amounts of irrigation water, typically from 

sprinklers fed by pipelines. Irrigated fields provide 

good growing conditions for unwanted vegetation, such 

as grasses and weeds. Mechanical cultivation can remove 
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Figure 1—Weeds and grass thrive around irrigation pipelines where 
mechanical cultivation is not possible.

vegetation between seedling plots, but the weeds and grasses 

that grow next to the pipelines are difficult to cultivate 

(figure 1). The easiest way to eliminate weeds near irrigation 

pipelines is by spraying the area with herbicides.

•  Forest Service nurseries find it difficult to 

spray weeds growing near irrigation

  pipelines because the spray kills seedlings 

in beds nearby.

   •  MTDC has developed an adjustable 

shield that includes two spray nozzles

  and a battery-powered pump so a tractor 

can spray weeds along irrigation    

pipelines.

•  Mechanical drawing MTDC−1066 

provides details of the shield and 

includes a list of materials and vendors.

 



2

Shield Design
The new design has two pieces of Lexan plastic (figure 3) 

that shield two spray nozzles mounted between them. The 

shield protects the bareroot seedlings from overspray. The 

shield and nozzles can be adjusted for weeds and sprinkler 

heads of different heights. Nozzles attach to RAM mounts 

that allow the nozzles to be rotated and angled in various 

Figure 2—A pipeline spray shield is attached to the underbelly mount on an 
International tractor at the J.W. Toumey Nursery, Watersmeet, MI.

Figure 3—The new design allows both the nozzles and the shield to be 
adjusted, providing good spray coverage on weeds and grass while keeping 
overspray off desired crops.

Figure 4—RAM mounts allow nozzles to be rotated and set at various angles 
to ensure herbicides are directed toward weeds and grasses and not onto 
bareroot seedlings nearby.

Sprinkler heads and risers make it difficult to spray 

around pipelines with standard herbicide application equip-

ment. Overspray and drift from the spray nozzle must be 

kept off desired vegetation, such as bareroot seedlings. The 

Missoula Technology and Development Center (MTDC) 

designed a sprayer and shield that makes it easier to spray 

weeds around irrigation pipelines. The design evolved from a 

sprayer shield mounted on an International tractor at the U.S. 

Department of Agriculture, Forest Service’s J.W. Toumey 

Nursery in Watersmeet, MI (figure 2). 

positions (figure 4). Soft bristle brushes at the bottom of the 

shield keep it from digging into the ground or hanging up in 

weeds and grass. Drawing number MTDC–1066 provides 

details of the shield and includes a list of the materials used 

in the shield and vendors that can provide them.
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Sprayer Configuration
A sprayer shield was mounted to a three-point hitch 

sprayer designed specifically for pipeline spraying (figure 

5). A 3 ½  -gallon per minute diaphragm pump, such as those 

used on ATV sprayers, feeds the two nozzles (figure 6). The 

sprayer includes its own 12-volt battery to power the pump. 

The battery can run the pump for about 3 hours before the 

Figure 5—A sprayer shield assembly is shown mounted to a three-point 
hitch sprayer designed specifically for spraying around irrigation pipelines. 

Figure 6—A small diaphragm pump, powered by a 12-volt battery, provides 
plenty of flow for two spray nozzles.  

Pesticide Precautionary Statement

This publication does not contain recommendations for the use of pesticides, 
nor does it imply that the uses discussed here have been registered. All uses 
of pesticides must be registered by appropriate State and/or Federal agencies 
before they can be recommended.

CAUTION: Pesticides can be injurious to humans, domestic animals, 
desirable plants, and fish or other wildlife—if they are not handled or applied 
properly. Use all pesticides selectively and carefully. Follow recommended 
practices for the disposal of surplus pesticides and pesticide containers.

CAUTION:
PESTICIDES

�

battery needs to be recharged with a trickle charger or solar 

panel. An on-off switch wired to the pump slips through 

the back window of the tractor, allowing the operator to 

control the pump. A hose reel was mounted to the sprayer to 

allow spot spraying in hard-to-reach areas. A power takeoff 

(PTO) pump would deliver much more flow than two nozzles 

require.  



4

The Forest Service, United States Department of Agriculture (USDA), has developed this information for the guidance of its employees, its contractors, and its cooperating Federal and State agencies, and is 
not responsible for the interpretation or use of this information by anyone except its own employees. The use of trade, fi rm, or corporation names in this document is for the information and convenience of the 
reader, and does not constitute an endorsement by the Department of any product or service to the exclusion of others that may be suitable. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial 
status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or part of an individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at 
(202) 720-2600 (voice and TDD). To fi le a complaint of discrimination, write to USDA, Director, Offi ce of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.

�

For additional information about herbicide shields 

for spraying irrigation pipelines, contact Gary Kees at 

MTDC:

USDA Forest Service, Missoula Technology and 

Development Center

5785 Hwy. 10 West

Missoula, MT 59808–9361 

Phone: 406–829–6753

Fax: 406–329–3719

E-mail: gkees@fs.fed.us

Electronic copies of MTDC’s documents are available on 

the Internet at:

http://www.fs.fed.us/eng/t-d.php

Forest Service and Bureau of Land Management employ-

ees can search a more complete collection of MTDC’s 

documents, CDs, DVDs, and videos on their internal 

computer networks at:

http://fsweb.mtdc.wo.fs.fed.us/search/
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