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Cleaning Field Sprayers  
Charles Ellis, Natural Resource Engineer 

With increasing use of postemergence and genetically modified crops, the importance of 

good cleaning practices of field sprayers has increased. Not only do we need to be  

concerned about herbicide damage between crops, but within crops of different GMO 

traits of herbicide resistance. The increasing use of broad spectrum post emergent prod-

ucts like glysphosate increases the chance of crop damage compared to soil applied 

products.   

Injury to crops from sprayer contamination can occur for several months, effecting crop 

growth and yield. Herbicide residues left in the sprayer can be redissolved from  

solvents or adjuvants in later herbicides. These residues can deposit in the bottom of the 

tank or in the pump and plumbing. A method of preventing residue build up is to flush 

the system thoroughly on a daily basis. The quickest way of doing this would be to have 

an additional tank of fresh water on the sprayer to rinse the equipment while in the field. 

This rinsate could then be applied to the field in a safe manner. 

Typical cleaning agents may include commercial cleaners, ammonia or bleach. If bleach 

is being used it should never be added to ammonia or liquid fertilizers containing  

ammonia, because the two materials will react to form toxic chlorine gas. 

Proper sprayer cleanout between crops includes:  

§ Fill the tank half full and spray at least five minutes using a combination of agitation 

and spraying. Rinse the inside of the tank through the use of nozzles in the tank or 

power washer. Rinsate is best applied to cropland to avoid accumulation of  

pesticides.  

§ Fill the tank with fresh water and add one of the cleaning solutions of either two 

quarts of household ammonia per 50 gallons of water or four lbs. of phosphate 

cleaner per 50 gallons of water. Operate the booms long enough to ensure that all 

lines are filled with the solution. Let the solution set for several hours or overnight. 

Apply rinsate to suitable crop fields. 

§ Remove nozzles and screens and clean separately. 

§ Rinse the tank and additional two times to remove any remaining residue. 

For herbicide specific cleaning procedures MU Guide òCleaning Field Sprayers to Avoid 

Crop Injuryó G4852 is available. It is available from the local extension office or this 

web site: http://extension.missouri.edu/explorepdf/agguides/crops/g04852.pdf 

http://extension.missouri.edu/explorepdf/agguides/crops/g04852.pdf
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Steps Pork Producers Should Take to Protect Herds from Influenza  
Wayne Shannon, Livestock Specialist 

With the current worldwide influenza 

outbreak, the main concern for produc-

ers is to keep their pigs protected from 

the virus from sources outside the  

production site. 

The virus identified in the current out-

break, misleadingly named òswine flu,ó 

is a new strain combining parts of bird, 

human and pig influenza viruses. It  

belongs to the A(H1N1) influenza virus 

subtype. H1N1 is unusual as it can cause 

disease in many species. Birds are  

especially susceptible as both victims 

and carriers. 

Pork producers are urged to use industry 

standards to reduce transmission of in-

fluenza viruses between pigs and people. 

 Maintaining appropriate ventilation in 

the barns will reduce the exposure of 

pigs to viruses from other pigs and to 

human influenza viruses. It also will  

reduce exposure of workers to swine 

influenza viruses. 

Pork producers should maximize protec-

tion of herds by sealing or screening 

doorways, windows and airflow vents in 

swine housing units to prevent birds 

from entering. Unlike migrating water-

fowl, small birds are not thought to be 

important in the overall ecology of influ-

enza viruses, but they may carry the virus 

from waterfowl feces into barns on their 

bodies. 

Pig feed should be stored in closed  

containers to prevent contamination with 

feces from overflying waterfowl. Produc-

ers should not use untreated surface  

water as either drinking water or for 

cleaning in swine facilities. It would be 

prudent to minimize waterfowl use of 

farm lagoons. 

Vaccination of pigs for swine influenza 

can reduce the levels of virus shed by 

infected animals and thus reduce the 

potential for human exposure and  

infection. 

Swine farm workers and their families 

should be vaccinated for human influ-

enza virus on a yearly basis. Vaccination 

will provide some level of protection 

against infection with swine viruses of 

the same hemagglutinin subtype. Vacci-

nation of farm workers also will reduce 

the amount of virus they shed if infected 

during human flu outbreaks, and thereby 

limit the potential for infection of pigs 

with human influenza viruses. 

To further reduce the risk of infection of 

pigs with human influenza viruses, farm 

owners should provide sick-leave policies 

for employees that encourage them to 

remain away from work when they are 

suffering from acute respiratory infec-

tions. People typically shed influenza 

viruses for three to seven days. 

Producers should enforce basic hygiene 

and industry-standard biosecurity prac-

tices. Producers should provide workers 

with boots that are worn only within the 

pig housing units. Workers should 

change clothes prior to leaving swine 

barns for office facilities, food breaks or 

their homes. 

Hand-to-face contact should be mini-

mized and hand-washing stations should 

be available throughout animal housing 

areas. 

Public access to barns should be  

restricted. 

Source - Beth Young,DVM 573-882-8812; 

Joseph Zulovich, 573-882-0868 MU State 

Extension Specialistst 

Coming Events  
Rich Hoormann, Agronomy Specialist 

MU forage Systems Res. Center Grazing 

TourñJune 11  

The Warren & Montgomery Co. SWCDs, NRCS and  

University of Missouri Extension are sponsoring a tour to 

Linneus to see the latest in management intensive grazing 

research. 

An air conditioned tour bus will leave the Montgomery 

County Co. High School south parking lot at 7:00 a.m. The 

school is approximately 6 miles north of I-70. The tour will 

arrive at Linneus at 10:00 a.m., with a meal at noon. The 

bus will return to Montgomery City at 6:00 p.m. 

A registration fee of $10 includes meals and transportation 

cost, with an Information/Education Grant from the  

Department of Natural Resources covering the remaining 

costs. 

For registration information contact the Warren County 

SWCD by phone at 636-456-3434, ext. 3. You may also 

stop by their office at 635 W. Booneslick Rd., Warrenton 

and complete registration. 

Ag CaféñMay 28, 2009  

Join us for breakfast to learn all about Lincoln Universityõs Small Farm 

Programs in East Central Missouri. Lincoln University has a variety of 

òalternativeó agriculture programs for small farm operations and has 

local field specialist to work with farmers by providing technical assis-

tance. The main focus is providing intense help on developing existing 

resources and creating profitable business enterprises on small acreage. 

Trish Grim, Regional Small Farm Specialist, Lincoln University is this 

monthõs speaker. She is based in St. Louis County and has responsibili-

ties for Warren County. 

Topics are to the point with time to talk about your operation. Come try 

us out at this monthõs Ag Café! 

Ag Caf®õñJune 25  

Topic of discussion will be Fence Line Grass & Weed Control Update. 

Rich Hoormann and Charlie Ellis will report on early results of pasture 

herbicide work in Montgomery County herbicide plots. The plots  

consist of herbicides that will suppress grass growth without killing  

under hot wires. 
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Composting Large Animal Mortalities  
Wayne Shannon, Livestock Specialist 

3. Place carcasses in one layer only. Do 

not stack carcasses in composter.  

4. Non-commercial composting of 

animal carcasses in Missouri is exempt 

from permit requirements if the  

composter is roofed and has an imper-

meable floor usually constructed using 

concrete. Composting in an outside pile 

or windrow can be successful but runoff 

from the pile or windrows will need to be  

collected, stores and land applied.  

Undesired moisture additions are possi-

ble due to rainfall water penetrating into 

the composting pile.  

5. Place carcasses on a layer of sawdust 

at least one foot thick in the composter. 

Puncture the abdominal cavity after plac-

ing carcass on sawdust layer and before 

covering.  

6. Cover carcasses with at least one 

foot of sawdust and maintain at least one 

foot of sawdust between adjacent  

carcasses. Use sufficient sawdust to  

completely cover all parts of each carcass. 

Leave no parts of any carcass exposed. 

Plan to use a minimum of 200 cubic feet 

of sawdust per 1,000 lbs of carcass to be 

composted.  

7. Add more sawdust as carcasses com-

post and as pile òsettlesó to ensure no 

Disposing of large dead animal carcasses 

can be a problem. Rendering may be the 

best method, but the lack of rendering 

plants in the state prevents many produc-

ers from using this option. Disposal in an 

approved sanitary landfill is permitted if 

you have a nearby one that accepts them. 

Burning is only an alternative when done 

in a properly designed incinerator. Burial 

can be done if you follow the guidelines 

outlined in òDead Animal Disposal Laws 

in Missourió and can be found at http://

extension.missouri.edu/explore/

envqual/wq0216.htm  Burial usually re-

quires the use of a backhoe. 

Composting is approved and success in 

the composting of poultry and swine 

carcasses has led to an interest in  

composting large animal mortalities like  

bovine and equine carcasses.    

The following notes and observations 

can serve as a guide in composting  

bovine and equine carcasses.  

1. Locate composter on a suitable site.  

2. Perform composting in 3-sided bins 

or structures to confine material and  

facilitate cleanout. See composter details 

and site recommendations at http://

extension.missouri.edu/explore/

envqual/wq0351.htm 

exposure of carcass during composting 

process.  

8. Allow up to one year of composting 

time for large carcasses without turning. 

Only the skeletal remains are found at 

the end of a composting period when 

composting process proceeded correctly.  

9. Up to 50% of fresh sawdust require-

ments may be fulfilled by recycling  

finished compost.  

The finished product is an odor-free, soil 

like fertilizer that adds a little value to a 

dead animal. 

Additional information about compost-

ing large animal mortalities can be found 

at http://www3.abe.iastate.edu/

cattlecomposting/index.asp that is a  

webpage entitled òEmergency Livestock 

Mortality Composting in Iowaó from 

Iowa State University. However, one 

needs to be aware that the rainfall runoff 

will need to be addressed (See point #4) 

if an uncovered windrow compost  

system is being considered in Missouri.  

Reference - Joseph Zulovich, MU Extension 

Agricultural Engineer 

Black Cutworm  
Scott Killpack, Agronomy/Natural Resources Specialist 

Although black cutworm moths can be 

found in Missouri for 10 months of the 

year, infestations during early spring 

months most likely originate from moths 

migrating northward from the Gulf 

Coast or Mexico. University of Missouri 

and Iowa State scientists have released 

marked moths in the spring from over-

wintering sites in Louisiana and Texas 

and recaptured them three to four days 

later in the central Corn Belt. 

Description and life cycle 

Adult moths are easily identified by the 

single, black, daggerlike mark on each 

forewing. Once the female moth has 

mated she may lay more than 1,000 yel-

lowish-white eggs (singly or in clusters of 

30 or less). Egg laying initially occurs 

during warm nights of late March and 

into April. The eggs are generally laid in 

low, wet areas of the field within thick 

stands of plants and close to the ground. 

Depending on the temperature, larvae 

hatch within three to 16 days. Black cut-

worm larvae have rough, grainy skin that 

ranges from light gray to black. The lar-

vae go through six to seven stages 

(instars) and reach a maximum length of 

1.5 to 2 inches. When disturbed the lar-

vae will curl into a "C" shape and play 

dead until the danger has passed (image 

of page 4). This insect requires 35 to 50 

days to complete a generation (egg to 

adult). 

Damage 

Stand loss from stem cutting is the most 

severe damage caused by black cutworm 

larvae. First-generation larvae cause the 

most crop damage in Missouri, but later 

Continued on page 4 

http://extension.missouri.edu/explore/envqual/wq0216.htm
http://extension.missouri.edu/explore/envqual/wq0216.htm
http://extension.missouri.edu/explore/envqual/wq0216.htm
http://extension.missouri.edu/explore/envqual/wq0351.htm
http://extension.missouri.edu/explore/envqual/wq0351.htm
http://extension.missouri.edu/explore/envqual/wq0351.htm
http://www3.abe.iastate.edu/cattlecomposting/index.asp
http://www3.abe.iastate.edu/cattlecomposting/index.asp
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planted crops may be susceptible to  

damage by second generation larvae. 

Cool temperatures and moist soil  

conditions can slow a plant's growth  

and prolong its susceptibility to black 

cutworm feeding damage. As larvae  

increase in size, they become more  

destructive and may cut several plants in 

a single night. Plants may be cut above or 

below the soil surface. When soil condi-

tions are dry, cutworm larvae frequently 

drag cut plants into their burrows. 

Scouting procedures and  

techniques 

In Missouri and Iowa, several years of  

research indicate that if  cutworm damage 

occurs, it is due to larvae that were  

already present in the field at the time of  

planting; therefore, it is important to 

begin scouting at plant emergence. 

Black cutworm larvae are difficult to 

detect because they are active mainly at 

night and hide beneath dirt clods, in soil 

cracks or in their burrows during the day. 

Examine 25 consecutive plants at each of  

10 widely distributed areas in a field to 

determine cutting damage, larval size and 

feeding locations on the plant. It is help-

ful to dig around cut plants and under-

neath dirt clods to locate the larvae. 

Scouting in corn should continue until 

plants reach the 4- to 5-leaf  stage; in 

other crops scouting should continue for 

at least two weeks after emergence. 

Economic thresholds 

Because the level of yield reduction is 

related to the site of injury on the seed-

ling plants, different corn thresholds exist 

for damage above and below ground. 

Rescue insecticide treatments are recom-

mended when 2 to 4 percent of the corn 

seedlings are cut below ground and 6 to 8 

percent of the seedlings are fed upon or 

cut above ground. The smaller percent 

figure is for lower plant populations 

(15,000 to 20,000 per acre); whereas, the 

larger figure is for higher plant popula-

tions (22,000 or more per acre).  

Treatment options are listed in the table  

below. 

Taken from Guide 7112, Michael Boyd and 

Wayne Bailey, state MU Extension entomology 

specialists. 
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Soybean Rust Status  

Report  
Scott Killpack, Agronomy/Natural 
Resources Specialist 

The soybean season is still very early  

and concerns about rust are a good 

way down the road. So far this year 

(as of May 13) in the United States 

and Mexico rust has been found on 

kudzu in southern Georgia, Alabama, 

Louisiana and the panhandle of Flor-

ida. Rust has also been found in two 

states and five municipalities 

(counties) in  

Mexico. 

As in the past we will monitor for 

soybean rust in Missouri, however at a 

reduced level (funding for this effort 

has been cut). Leaf samples will be 

collected from six locations; four 

from the southeast part of the state 

and two locations from southwest 

counties 

As we move through the season our 

best indicator for rust potential in our 

area will be what is occurring to our 

south, especially if we should confirm 

rust in southern Missouri counties. 

For those that are interested you can 

monitor rust status at the USDA plant 

protection web site at http://

sbr.ipmpipe.org 


