MODULE 7

Case Exercise Scenario for Pest Management
This exercise presents a scenario dealing with surface water concerns common to row crop agriculture of the US Cornbelt.  It is not intended to represent the 'typical' situation, but rather provide a basis for demonstrating the process for developing nutrient and pest management components of a conservation plan.  Your situation may be very different, but the process will be the same.  In our example, we will work with a farmer client whose operation is located entirely within the watershed of a lake.  The following describes the lake, the watershed, and the farm.

The lake is 500 acres in size (~9.251 billion liters) and is used for recreation and drinking water for approximately 1000 households.  The recharge for the lake is from both surface runoff and groundwater flow from the watershed.  The land immediately adjacent to the lake is used for residential property.  Most of the homes fronting the lake are on septic tanks and the lawns are fertilized for high quality bluegrass turf.  The main water-based recreation activities are boating, swimming and fishing.  The lakefront property owners have formed a lake management association to address lake management issues.  The Association generates revenue by assessing an annual fee to all residential property owners adjacent to the lake, and using proceeds from a few small bass fishing tournaments held each year by local bass clubs.  The Association was chartered initially to deal with boating safety issues and fisheries management.  The fishery is used to support largemouth bass, bluegill, and channel catfish.  Recently, the Association has been working with the State Wildlife Agency to create a “put and take” rainbow trout fishery.  Two trout stockings have occurred to date.

Recent meetings held by the Association have identified the following problems:  

a) Shoreline erosion in some areas of the lake.

b) Excessive macrophyte growth in many areas where water depths are 10 feet or less.  This has impeded swimmers from accessing some of the areas designated for swimming. There are increasing complaints from boaters that these weeds are constantly fouling propellers. 

c) Swimmers have been recently complaining about “scummy water”.

d) Late spring and early summer fish kills have been observed recently.  These fish kills have primarily affected stocked trout.

e) State fisheries biologists have reported that, based on the most recent census and fisherman surveys, the largemouth bass are growing slower than expected.  This, is thought to be caused by excessive plant growth.  The theory being, that the bass to expend more metabolic energy to find forage species (e.g., bluegill) which hide in the more dense plant canopy.  This is leading to an overpopulation of bluegill.

f) The State Environmental Protection Agency has detected atrazine concentrations averaging more than three parts per billion for the past two years.  No other pesticide monitoring has been done, but non-point source pesticide contamination is suspected in the fish kills mentioned above. Nitrate-nitrogen levels are increasing and approaching 10 parts per million.

g) Stream visual assessment shows:

1. Extreme low diversity of "fish-bait" insects  

2. Reduced fish diversity 

3. Fish containing birth defects and tumors

4. Fish swimming near the surface gulping for air

The watershed is characterized by level to steeply sloping topography.  Two stream basins comprise the watershed.  One stream basin is wooded and small and contributes only 15 percent of the land area in the lake’s watershed.  The second stream basin is much larger.  Land use in this watershed is varied but agriculture is the dominant activity.  The level areas are comprised of somewhat poorly drained soils that are extensively tile drained and used to produce row crops.  These soils are high yielding and are fertilized to maximize yield.  The moderate to steeply sloping soils range from well drained to poorly drained.  Corn and soybeans are primarily grown in rotation on the level areas, and soybeans, wheat, hay, and pasture are raised on the moderate to steeply sloping soils.  This area averages 36 inches of rain per year so very little irrigation is practiced.  The growing season extends from March through October.    

The client farm is used to raise cash grains, livestock feed, beef cattle, and swine.  The farm operation covers two tracts of land.  The farmer owns one tract and the other is rented from his father-in-law and is located three miles from the home farm.  The client has been concerned about how the solutions to problems identified in the lake may effect the farming operation.  After visiting with neighbors, the client and other farmers have requested assistance to obtain recommendations on how to operate their farms in a way that will help protect the lake.

HOME FARM

The client’s home farm is comprised of level to steep soils. This farm is divided into three fields based on steepness. The swine are located on this farm and are managed as a farrow-to-finish operation under confinement.  The swine operation generates about 1,000,000 gallons of waste each year, which is flushed into a waste storage pond.  The slurry is agitated prior to pumping into a tank wagon and surface applied to various fields. The cattle are pastured on this farm also.

Field 1 is level to gently sloping (0-2% slopes), and is 60 acres in size.  It is extensively tile drained and used to grow continuous corn.  The tile drainage system outlets directly into the perennial stream.  The soil is mapped as a Lawson silt loam (map unit symbol 3451).  Average corn yields on this field is 160 bu/ac.  One hundred and fifty pounds of diammonium phosphate (18-46-0) is broadcast applied to the field after harvest.  Manure is then applied at rate of 10,000 gallons per acre.  The corn stalks are moldboard plowed immediately after fertilizer and manure application.  

The producer's objective is to achieve as close to complete control of pests as possible to maximize yields and significantly reduce the risk of crop loss.  To accomplish this he has hired a crop consultant to make pest management recommendations.  He has had reasonable success with pesticide applications in the past and has requested that the consultant develop a spray program that can be used for both the home and rented fields.  This will make it easy to select pesticides for purchase, maintain equipment, and mix and load chemicals. 

The consultant has identified yellow foxtail, cocklebur and pigweed as plant pests and has recommended a single broadcast application of Bullet Herbicide at the rate of 5.0 qt./ac (3.1 lb. a.i./ac alachlor  and 1.9 lb. a.i./ac atrazine) applied immediately after planting.  (The maximum labeled rate of Bullet Herbicide is 5.3 qt./ac).  As an alternative, the consultant has recommended that the Bullet be incorporated prior to planting to increase the performance of the product.  One application should provide excellent season long control.  This field also has a history of infestation by both corn rootworm and European corn Borer.  The consultant has recommended an application of Phorate 20G at 6 oz./1,000 ft of row (1.3 lb. a.i./ac phorate) to prevent corn rootworm.  This is to be applied in a 7-inch band at planting directly behind the planting shoe and in front of the press wheel.  The recommendations to prevent European corn borer are an application of Lorsban 15G at 8oz. /1,000 ft of row (1.3 lb. a.i./ac chlorpyrifos), plant a resistant corn variety, or use a broadcast application of Ambush Insecticide at 8 .7 oz/ac (0.14 lb. a.i./ac).  A portion of this field is within 300 feet of a perennial stream.  Surface runoff from this field collects into a grassed waterway that passes through an adjacent pasture (Field 3) prior to outletting into a perennial stream.

The moderately sloping field (Field 2, 5-8% slopes) is farmed to a soybean - winter wheat rotation and is 60 acres in size.  The soil is mapped as a Rozetta silt loam (map unit symbol 279B).  Wheat yield averages 50 bushels per acre and soybeans average 45 bushels per acre.  Granular fertilizer, consisting of two hundred and twenty pounds of diammonium phosphate (18-46-0) and one hundred and twenty five pounds of muriate of potash (0-0-60) per acre, is applied to soybean stubble after harvest.  This application provides the phosphorus and potassium for both crops.  The field is subsequently disked twice leaving 20 % ground cover after planting winter wheat.  Wheat is topdressed with one hundred and seventy five pounds per acre of urea (33-0-0) in the early spring.  No pesticides are used on the winter wheat.  Wheat stubble is fall plowed to prepare the land for soybean planting.  Weed control for soybeans is accomplished by applying Pursuit Plus at the rate of 2.5 pt/ac (imazethapyr at 0.063 lb. a.i./ac and pendimethalin at 0.84 lb. a.i./ac) 15 days prior to planting.  These herbicides are incorporated immediately prior to planting by a field cultivator used for final seedbed preparation.  Row cultivation is used for weed escapes if necessary.  No other herbicides are used.  Insects have not caused economic damage to soybeans on this farm therefore no insecticides are used for this crop.  Manure is not applied to this field.  A portion of this field is within 100 feet of a perennial stream.

Field 3 is 66 acres in size, comprised of slopes greater than 8%, and used for cattle pasture. The field consists of over-grazed bluegrass with an estimated yield of 2.5 tons/acre of dry matter. A perennial stream flows through this field.  No commercial fertilizer is applied to this field.  Sixty pounds of nitrogen, 14 pounds P2O5 and 80 pounds K20 per acre are deposited onto the field as excreted manure and urine.  Stored hog manure is surface applied annually at 6000 gallons per acre in the winter. 

RENTED FARM

The rented farm has three fields, separated by a stream, which are used to produce grain or hay.  

Field 4 is 60 acres and the soil is Hickory loam (map unit symbol 8C2) according to the published soil survey.  This field is used to grow continuous corn that averages 110 bu/ac/yr.  Anhydrous ammonia is applied to corn stubble in the fall at a rate that supplies two hundred pounds of actual nitrogen per acre.  The field is disked in the spring to prepare the seedbed prior to planting.

The consultant has identified yellow foxtail, cocklebur and pigweed as plant pests in field 4 and has recommended a single broadcast application of Bullet Herbicide at the rate of 5.0 qt./ac (3.1 lb. a.i./ac alachlor  and 1.9 lb. a.i./ac atrazine) applied immediately after planting.  (The maximum labeled rate of Bullet Herbicide is 5.3 qt./ac).  As an alternative, the consultant has recommended that the Bullet be incorporated prior to planting to increase the performance of the product.  One application should provide excellent season long control.  This field also has a history of infestation by both corn rootworm and European corn Borer.  The consultant has recommended an application of Phorate 20G at 6 oz./1,000 ft of row (1.3 lb. a.i./ac phorate) to prevent corn rootworm.  This is to be applied in a 7-inch band at planting directly behind the planting shoe and in front of the press wheel.  The recommendations to prevent European corn borer are an application of Lorsban 15G at 8oz./1,000 ft of row (1.3 lb. a.i./ac chlorpyrifos), plant a resistant corn variety, or use a broadcast application of Ambush Insecticide at 8.7 oz./ac (0.14 lb. a.i./ac permethrin).  There is no buffer between the stream and the field.

Field 5 has an average field slope of 5% and is used for hay production.  The hayland yields an average of two tons per acre and is comprised of tall fescue and bluegrass.  Three hundred pounds per acre of ammonium nitrate (34-0-0) is applied in the spring just as the grass begins to green up.  This field has not been used for manure application.

Field 6 is 120 acres in size.  The soil in this field is an Atlas silty clay loam (map unit symbol 7C3) that has an 8% slope.  This soil is somewhat poorly drained due to the clay subsoil and the seasonally high water table.  The productivity of this field is low and has been used to grow continuous soybeans due to the lower input costs associated with this crop relative to other crops such as corn.  This soil when, managed at a high level, is capable of producing 100, 35, and 45 bushels per acre of corn, soybeans, and wheat respectively.  Due to the seasonal wetness in the early spring months the field is fall plowed.  Treflan HFP is broadcast applied at the rate of 2.0 pt./ac (1 lb. a.i./ac trifluralin) 14 days prior to planting and then incorporated immediately (within 24 hrs).  Three gallons per acre of 10-34-0 is applied with the herbicide.  No other pesticides are used on this field.  Historically, this field has been used to produce a cheap cash crop with little input investment.  Since this field has been eroding at a high rate with no replacement of plant nutrients, soybean yields for this field are only 20 bushels/acre.

Presently all of the corn produced is used to feed hogs.  Crop years characterized by above average corn yields will provide enough corn to feed the hogs and sell for cash grain.  Presently the soybeans and wheat are marketed for cash grain only.  The farmer has to buy additional hay to feed cattle for all but the mildest winters due to insufficient hay production.

Soil and RUSLE Factor Values


SOIL  VALUES
RUSLE FACTOR VALUES

Field / Crop Sequence
pH
OM %
CEC
R
K
LS
C
P
A
T


HOME FARM




1 - Continuous Corn
6.0
5.0
20
180
0.26
0.33
0.24
1.0
4
5













2 -  Soybeans - Wheat
5.9
2.5
15
180
0.35
1.26
0.16
1.0
13
5













3 - Pasture
 


180
0.35
1.26
0.01
1.0
<1
5

0 - 2"
5.9
3.0
12








2 - 8"
5.5
1.0 
--









RENTED FARM




4 - Continuous Corn 
6.0
0.5
20
180
0.37
0.91
0.30
1.0
18
5













5 - Hay


5.9
3.0
12
180
0.35
1.26
0.02
1.0
1
5













6 - Soybeans
5.2
0.5
7
180
0.43
1.26
0.38
1.0
37
3

    CASE EXERCISE DATA 

SITE CHARACTERISTICS
FIELD 1
FIELD 2
FIELD 3
FIELD 4
FIELD 5
FIELD 6

         SOIL
Lawson SIL (3451)
Rozetta SIL (279B)

Hickory L (8C2)

Atlas SICL (7C3)

SOIL HYDROLOGIC

GROUP
C
B
B
C
B
D

SOIL ORGANIC

MATTER

%
5.0
2.5
3.0 @0-2”

1.0 @2-8”
1.5
3.0
0.5

EROSION RATES

tons/ac/yr
4
13
1
18
1
37

VULNERABILITY

DISTANCE TO SURFACE WATER

(feet)
300
100
ADJACENT
ADJACENT
600
ADJACENT

WIN-PST SOIL

RUNOFF

POTENTIAL
H
H
H
H
L
H

DEPTH TO SEASONAL HIGH WATER TABLE
4 ft.
4-6 ft.
>6 ft 
>6 ft
4-6 ft
1-3 ft

CROPS
Continuous corn
Soybeans-wheat
Pasture
Continuous corn 
Hay
Continuous soybeans

TILLAGE SYSTEM
Conventional
Conventional
N/A
Conventional
hay
Conventional

TARGET PEST
Yellow foxtail   pigweed rootworm  European corn borer
Yellow foxtail Pigweed
jimsonweed bull thistle
Yellow foxtail   pigweed rootworm  European corn borer
occasional armyworm outbreak
Yellow foxtail

PESTICIDES USED
   Bullet-

      Herbicide

Phorate Lorsban

  Ambush-

 Insecticide
Pursuit Plus


mowing
   Bullet-

Herbicide

 Phoarte Lorsban

Ambush-

 Insecticide
none
Treflan HFP

SUBSURFACE DRAIN
YES
NO
NO
NO
NO
NO

    Pesticides currently applied to case study farm

Product


Product application rate


Method of application
Timing
Active ingredient

lbs a.i./ac
Active ingredient rate

(lbs a.i./ac)
Pest controlled



Bullet Herbicide
5 qt/ac
Broadcast surface applied
Immediately after planting
Alachlor
3.1
Yellow foxtail





Atrazine
1.9
Cocklebur, Pigweed

Pursuit Plus
2.5 pt/ac
Broadcast surface
15 days prior to planting
Pendimethalin


0.84
Yellow foxtail

Pigweed





Imazethapyr
0.0625
Pigweed

Phorate 20G
6 oz/1000 ft of row (6.5 lbs/ac @30" row width)
7" Bands over row behind planter in front of press wheel 
At planting
Phorate
1.3
Corn rootworm 



Lorsban 15G
8 oz/1000 ft of row

8.7 lbs/ac @ 30" row width


Foliar in bands over whorls 
June -when borers are seen
Chlorpyrifos
1.3
European corn borer

Treflan HFP
2 pt/ac
Broadcast - Incorporate 2-3" within 24 hours 
Pre-plant close to planting date 
Trifluralin
1.0
Yellow foxtail, Pigweed

Ambush Insecticide


8.7 oz/ac
Broadcast -foliar
When borers are seen
Permethrin
0.14
European corn borer
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