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360 GDD to 1st peak

adultemergence .

Pupae emerge as Egg-laying begins 65
adults after 270 GDD GDD after adult emergence

| }

\ ™\ Seedcorn maggot can complete 3-5 \
\ Y B generations per growing season. l\

= / ‘J Pupae will begin overwintering when \
temperatures drop below 39°F P 4

Damage occurs during
larval feeding which lasts

370 GDD WV

Larvae hatch from
eqggs after 54 GDD

<




Delia platura

Seed corn maggot

. g)ccurrence of this pest is not completely predic
ut Its

* More common under some soil management and
cultural practices.

* Seedcorn maggot is mainly an early season pest

* Greater losses in fields with abundant decaying organic
matter, such as manure and green plant residues

* Fields at highest risk of severe infestations include
* heavily manured fields

. oIc(z!I pastures and hay fields that have recently been plowed
under,

* fields with heavy-textured or wet soils, or fields with naturally
high organic matter levels.

* The incorporation of cover crops into soil may also increase
the risk of seedcorn maggot infestation.

r.‘\




Seed corn maggot

* Larvae feed on germinating seeds
or seedlings of corn and soybean

* Feeding can delay development or
kill the plant.

* Plant injury is especially prevalent
during cool and wet springs when
plants are growing slowly.

* Infestations tend to be field-wide
instead of in patches like for many
other pests.

Delia platura




Cultural Controls

.

* There are no rescue treatments other than re-planting *

* Cultural practices that speed germination and plant emergence will help reduce

* Delaying planting until soil is warm allows for rapid germination

eg.

* Maggot flies are attracted to decaying vegetation

 plowing in sod, green manures or animal manures at least two to three w

.
in advance of pla

£
- _ ’
g
T
'c%ﬁr@ed
the soil than

-

 Maggot populations are generally higher after a legume (e.g., beans) is incor
where a grass is incorporated.

* Conservation tillage can result in lower seedcorn maggot populations

* plant residues occur mainly on the surface of the soil rather than being incorpora the soil where decompositi



Tillage, Cover Crops and Seedcorn Maggot

e 2-year study cover crops and tillage (Hammond 1990)

* Cover crops and residues dramatic effect on populations.

* Highest in alfalfa followed by rye, soybean residue, and corn residue lowest
* More maggot with living versus dead residue

* No-tillage no enhancement of populations

» 2-year study evaluating cover crops (Hammond, 1993)

* Spring tillage of cover crops or green living organic matter increased maggot damage.
* Wait 2.5 to 3.0 weeks following incorporation.

* 12-year study evaluating tillage practices (Hammond, 1997)
* No-till with little disturbance had few adults
* Chisel plow slight increase
* Plowing and disking highest levels



“Fly-Free” Period &4 ¢

Plant the field during a “fly-free" period between fly
generations.

Peak fly emergence estimated by accumulating GDDs abov
after January 1.

Peak emergence of the overwintering generation in the sp
occurs at 360 GDD after January 1.

Peak emergence can be monitored using yellow sticky cards

A “fly-free" period occurs 450 GDD after this peak adult
emergence.



Growing Degree Day Calculators

< C O B https;//newa.cornell.edu/degree-day-calculator/ B 5]
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WATCH TUTORIAL &

Home Weather Tools Crop & IPM Tools

i siaens Results for Montpelier (VT Compost), VT Latitude: 44.27

e Montpelier (VT Compost), ... v _ Longitude: -72.56
P [ post) Courtesy of NEWA in Vermont Elevation: 983 ft

Last download: 3/27/2023, 6:00 AM

Start Date
01/01/2023 Station Selection Map
End Date SDLALUE U Sl
fillig Woodbury
03/27/2023 o il
Richmond vanvile -
q Waterbury East M::;tpelier Peacham
Degree Day Type
Montpelier Barnel
Base 39°F (VT Compost)
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I Wireworms

Wireworms are the soil-dwelling larvae
of click beetles

e Resemble mealworms and are slender,
elongate, yellowish to brown with smooth,
tough skin.

« Wireworms may remain in the soil as
larvae from 1 to 3 or more years,
depending upon the species and the food

supply.
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Wireworm Damage

Wireworm damage to crops often is confined to
certain areas of a field

Stand losses can vary from zero to 75 or 80 percent.
The two major species prefer grasses as host plants

Greatest damage occurs in crops planted in fields
that were in grass sod the previous year or two.

Major crop losses are to corn small grains, and
potatoes.




Wireworm Damage on Older Plants

* Slow development of wireworm larvae extends
the time that crops planted into an infested
field will be subjected to damage.

 Unless wireworms are controlled, moderate to
heavy damage can be expected for 2 to 3 years.




Scouting/Monitoring
for Wireworm

Bait stations are a popular method for scouting

2 to 3 inch (5-8 cm) deep hole with one cup of untreated wheat or
shelled corn in it.

Cover the grain with soil and then a piece of black r’stic to increase -
. . . % ’ Cross Section of a Wireworm
soil temperature and seed germination. <9 . Solar Bait Station

Baits should be placed in grassy areas in the field or parts of 2 o S e BAIT

with a wireworm history. PR '
‘ .- UNDISTURBED SOIL

Use 5-10 bait stations per 30 acre. ' “e Laaam. | BLACK POLYETHYLENE

The baits can be checked for wireworms after two we
e

The economic threshold is an average of 1 wireworn
for the whole field.

ldeally bait and scouting should be done in fall when te
above 45F.

» - »
..........



Other Scouting

Using a shovel - dig down about 10 inches and lift
the shovel of soil for examination.

Round the soil sample off to approximately 6 inches
in diameter.

Sift through at least 20 shovels of soil from different
locations in the field to check for wirewormes.

An average of one wireworm per shovel of soil =
20,000 wireworms per acre.

Economic injury level for corn is an average of 2 or
more wireworms per 10 shovels of soil.




* Grubs & Wireworms Build Up in Sod Years of Rotation

2023 - VT

* Conducive Systems in Vermont



» Discovery Farm

» Assess the impact of management
methods on water quality (N&P).

e Neonicotinoid movement in surface
and subsurface water.

* Neonicotinoids in soll persistence and
movement.

st )
Perimeter Draing ————— Three Treatments

Not Tiled

Plot 3 |
Plot 2
" ' (wat
5)
Tile v t

North Tlle

e South Txle
s R Not Tlled

In addmon 10 tie Mstaliaton

1 Deepen exuting ditches 1o west of tile systems to
adequate’y dran surface water

3 SMOON/Vil depteissdns in eusting dtches within
Or ained avea 10 prevent ponding

3 Connect new Systems with exsting tie dram in the

existng dnches (o plag)

E EXTENSION




Hydrology and Drainage
Stormwater Drainage to Streamg
Stormwater to WWTP
Tile Drained Areas

A Monitoring Station
0051 2 3 4 5§ 6 @ Watershed Outlet

Kiloniatars —— Streams

Source: Gaddis & Voinov, 2010.
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Site location: Jewett Brook watershed of the St. Albans Bay, Franklin County

Franklin Co. has the most acres of farmland (15.9%) In the state (UsbANASS, 2017 Census of
Agriculture).

Heavy clay, poorly drained soils (Covington Clay)

Water quality Issues:

Impaired watershed & high priority for P

reductions

Shallow bay with substantial accumulated
P In sediment and releasing into water

column over time

Frequent eutrophic conditions
- Reported 0.024-0.058 mg P/L

- Total P Criterion = 0.017 mg P/L (annual

mean)

- Overall reduction of 24.5% needed to meet

TMDL
(US EPA, 2016)

e i
; | Y. Stevens
Guayland /| Brook
~Brooki | o
Y =

& An 1A N
), +Rugg Brook 4

Hvdrologv and Drainage

| ] Stormwater Drainage to Streams
| ] Stormwater to WWTP

|__]Tile Drained Areas

A Monitoring Station

0051 2 3 4 § 6 @ Watershed Outlet
AN T e
Streams
Kilometers

Source: Gaddis & Voinov, 2010.




Paired watershed design with edge-of-field

monitoring

2 surface EoF on non-tile drained land

North Surface & South Surface
2 surface & 2 sub-surface (tile) EoF on tile drained land

North Tile & South Tile

6 total water monitoring stations

Watershed Stations Station IDs
North Surface NS surface NS-Surface
North Tile NT surface and tile NT-S.urface
NT-Tile
f il T-Surf
South Tile oT surfaceandtile S Ser ace
ST-Tile
South Surface SS surface SS-Surface

yw B

‘ Surface station

® Tile station .

Y
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Site Design with Four Plots

2020- Site installation ‘
2021 & 2022- Calibration period .
No Tile Tile Drained Tile Drained No Tile 2023-Treatment |mplementat|on -
Conventional Conventional BMP BMP i

Management Management Management Management 1

CONTROL CONTROL TREATMENT TREATMENT
L]
I,
Trial G
Plant green and herbicide to terminate
Control | cover crop |
Herbicide and till to terminate cover No-till plant when field is ready
crop Corn harvested
Plant when field is ready Ifall manure inject
Corn harvested Winter rye cover crop
Fall manure broadcast and till
Winter rye cover crop .
L
a i | : \ A * > ‘
F - . » - "
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Figure 1.

Daily total precipitation and yearly accumulated precipitation at Discovery Acres in 2023.



Sample date

Station ID

Field notes

Sample date Station ID Field notes
Soil sampled at split depths
4/13/2023 (0-2.5” and 2.5-6")-Baseline
Cover crop terminated in ST and SS
4/29/2023 (Control) watersheds
Cover crop terminated in NT and NS
5/15/2023 NT-Tile (Treatment) watersheds
ST-Tile Corn planted
5/19/2023 NT-Tile Soil sampled-Post planting
6/14/2023 ST-Tile
6/16/2023 NT-Tile
ST-Tile
6/18/2023 SS-Surface
6/20/2023 Soil sampled -PSNT
6/22/2023 Side-dress fertilizer application
7/3/2023 NT-Surface
NT-Tile
NS-Surface
ST-Surface
ST-Tile
SS-Surface
7/11/2023 SS-Surface
ST-Surface
NS-Surface
7/23/2023 NS-Surface
NT-Tile
ST-Tile
SS-Surface
7/26/2023 NT-Surface
ST-Surface
9/8/2023 NT-Tile
ST-Tile
SS-Surface
9/20/2023 Soil sampled-Pre harvest
10/2/2023 ST-Tile Corn harvested
NT-Tile Manure injected in NT and NS
(Treatment) watersheds
Manure broadcast and incorporated
10/6/2023 in ST and SS (Control) watersheds

Cover crop planted

10/9/2023

10/18/2023

10/23/2023

10/31/2023

11/3/2023
11/25/2023

11/27/2023

11/28/2023
12/6/2023

12/11/2023

12/12/2023

12/18/2023

12/19/2023

ST-Surface
ST-Tile
SS-Surface
NT-Surface
NT-Tile
NS-Surface
NT-Tile
ST-Tile
SS-Surface
ST-Surface
ST-Tile
NS-Surface
NT-Surface
NT-Tile
NS-Surface
ST-Tile
SS-Surface

SS-Surface
ST-Surface
ST-Surface
NS-Surface
ST-Tile
NT-Tile
NT-Tile
ST-Surface
NS-Surface
ST-Tile
ST-Surface
NT-Surface
NT-Tile
SS-Surface
NS-Surface
SS-Surface
NS-Surface
ST-Tile
ST-Surface
NT-Tile
NT-Surface

Soil sampled at split depths
(0-2.5” and 2.5-6")-End of season




k| L L] w 2 1 = - e
ol - 1 i ! ‘1."'- &
" i : t‘ i L
F :'_ .l ‘_ w l - :
o ' # ' ' ¥ #
3 50
Manure
* Water sample collection broadcast/incorporated
(Control)
Accumulated precipitation B Daily total precipitation ——30-year average accumulated precipitation
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Cover crop planted
2.5
40
Corn harvest 35
2
Manure injected
(Treatment)
30
:
5 Cover crop g
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8 (Control) Top-dress fertilizer E
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/ 20
Cover crop termination
1 (Treatment)
/ 15
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Figure 2.
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Dally total precipitation and yearly accumulated precipitation at Discovery Acres in 2023.
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Frequency and concentration of clothianidin at different soll depths

prior to corn planting & , St. Albans, VT, 2023.

0-25in. 2L _6in SO_Il type: Covington clay, poorly
drained.
Average Average rop history:
Detects' 9 . | Detects - Crop history.
concentration concentration 3 year of corn silage with cover
crop
% ug/kg % ug/kg Historic use of neonicotinoid
treated seed
Pre-plant 87.5 3.95 43.4 4.65 |
Previous crop- alfalfa
187 DAP 86.0 5.06 75.0 4.45
(3-Nov)
T The number of samples with concentration greater than reporting limit (2.0 ug/kg or ppb) divided by
total number of samples (n=16), reported as a percentage of samples where analyte was detected. | A
u ples (n=16), rep p g ples w yte w i '1.;5
I Average concentration of samples where concentration was greater than reporting limait. DISCOVERY ACRES
VERMONT
ﬁ THE UNIVERSITY OF VERMONT




Frequency and concentration of clothianidin in soll after planting, St.

Albans, VT, 2023.

0-6in Soll type: Covington clay, poorly
| drained.

Detects”  Average concentration* | Crop history:
3" year of corn silage with cover

crop
% ug/kg
Historic use of neonicotinoid
4 DAP (19-May) 94.0 4.45 treated seed
35 DAP (ZO-Jun) 94 0 379 Previous crop- alfalfa
125 DAP (20-Sep) 94.0 5.24

T The number of samples with concentration greater than reporting limit (2.0 ug/kg or ppb)
divided by total number of samples (n=16), reported as a percentage of samples where
analyte was detected.

THE UNIVERSITY OF VERMONT

EXTENSION

I Average concentration of samples where concentration was greater than reporting limat.
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3-Jul
3.5

2.5

3-Jul

Clothianidin (ug/L)

1.5

16-Jun
16-Jun

2-Oct 23-Jul

0.5 3-Jul
2-Oct

Tile Surface

Samples with concentration greater than reporting limit (0.0500 ug/L). |]]S|:|]V[-:RY ABRES
VERMONT

*This Is not the loading rate just concentrations from single samples taken from surface or tile

i i THE UNIVERSITY OF VERMONT
when there was water moving off from surface or out of the tiles.

EXTENSION
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Accumulated precipitation (inches)

45

40

35

30

25

20

15

10
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—2021

—2022

Total precipitation

2021: 22.96 in
2022: 35.73 in

Feb

2023

__——

/

Mar Apr

May

30-year normal

-

Jun

—

Jul Aug Sep Oct Nov Dec

Figure 1. Annual accumulated rainfall at Discovery Acres in 2021-2023 compared to the 30-year average.




* 13 sampling events, 40 total samples (surface and subsurface flows)
e May 15th through October 231

* 49% of samples were below detection limit (1.0 ppb)

* Average Load in Tile: 0.49 mg/ha*

* Average Load in Surface Runoff: 1.82 mg/ha*

Watershed Seasonal Load

(mg/ha)*

NSS 7.11
NTS+NTT 3.20
STS+STT 5.06
SSS 3.60

*All loads are a minimum due to low surrogate recovery. Actual loads may be higher.



Impact of Treated Seed on Plant Stand g

 Borderview Research Farm & On-Farm Research

* Replicated trial
e Two treatments: treated and untreated

« Five planting dates (6t eliminated due to

Planting date

planting error) S

* Soll & crop measurements

THE UNIVERSITY OF VERMONT

EXTENSION
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Impact of Treated Seed on Plant Stands

Y e

32,000

30,000

28.000 m Treated

B Unfreated

26.000

= 24.000

22,000

Average corn population (plants ac!) at
Borderview Research Farm

20.000

PD 1 PD?2 PD 3 PD 4 PD 5
Planting date

- > —
_.-“

No statistical difference in corn populations between
treated and untreated corn seed.

THE UNIVERSITY OF VERMONT
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Impact of Treated Seed on Yields

40

s
LA

Lad
L

b
L

Average yield (ton ac™?)
et -
L =

—
—

Treated Untreated| Treated Untreated| Treated Untreated| Treated Untreated| Treated Untreated

PD 1 PD 2 PD 3 PD 4 PD 5
Type of seed and planting date

No statistical difference in corn yields between treated
and untreated corn seed.

THE UNIVERSITY OF VERMONT
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Corn Seed Maggot Flies

Average Seed Corn Magg

500
450 §.
|
LA
—
)
350 ©
=
3
300 -5
a
250 =
2
J
200 e
=
L
150 E
100
50 I I
20 % §|® £ §|% £ §|® £ §|8% £|% £|8 4
< < < < i2 < < i < < 2 < < i < 2 < i
5-May 11-May 18-May 25-May 1-Jun &-Jun 20-Jun 24-Jun

Average trap set date and location

Seed corn maggot flight recorded on 8-Jun. Did this impact =5

.-

™ -

the corn yield at this planting date? b: =

THE UNIVERSITY OF VERMONT
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Impact of Treated Seed on Plant Stands

32.000

30.000

28.000

26.000

24.000

Average corn ppoulations (plants ac?)

- -
-E -H
o o
o o
= =

Treated Untreated

Enosburg

Treated Untreated

Franklin

Treated Untreated

E. Franklin

Location and type of seed

Treated Untreated

Fairtax

On-farm sites (one planting date) observes some
differences in populations; however, related to bird
damage and dry conditions at planting.

| -

- . —
-.o“ b

THE UNIVERSITY OF VERMONT
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Impact of Treated Seed on Yields

40

s
LA

Lad
L

b
L

Average yield (ton ac™?)
et -
L =

—
—

Treated Untreated| Treated Untreated| Treated Untreated| Treated Untreated| Treated Untreated

PD 1 PD 2 PD 3 PD 4 PD 5
Type of seed and planting date

What about planting date 5? This is a 4-ton yield
difference!

THE UNIVERSITY OF VERMONT
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Corn Seed Maggot Flies P gy

—

Distribution of yld35dm

500

450

Iy
=
=
=

T2
Ln
=

PD5 —June 9

=
=
Average corn planted date: 13- May

Average Seed Corn MaggotF
a = a8 5
= = = = = =
ch |E——
Alburgh I

Alburgh |
Addison |
Franklin |
Alburgh |
Alburgh [N

Alburgh [
Franklin [
Addison |l
Alburgh |§
Alburgh [

Addison |
Addison §I

Franklin
Franklin
Franklin

IE Albm
Franklin |

ay 11-May 18-May 25-May 1-Tun &-Jun 20-Jun 24-Tun
Average trap set date and location

Seed corn maggot flight recorded on 8-Jun. Did this impact =5

'w".

the corn yield at this planting date? M o
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Impact of Treated Seed on Plant Stands

——
.

32,000

——
“ Distribution of pop
38

37

30,000

28.000 B Treated 36 -

pop

B Unfreated 35

26.000

34

= 24.000

33

Average corn population (plants ac!) at
Borderview Research Farm

22,000

20.000

PD 1 PD?2 PD 3 PD 4 PD 5
Planting date

- . —
-.o“ -

No statistical difference in corn populations between
treated and untreated corn seed.
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Frequency and concentration of clothianidin at different soll depths

prior to corn planting, Alourgh, VT, 2023.

Soil type: Benson rocky silt Crop history: No direct use of neonicotinoid seed treatments in 15 years.
loam, over shaly limestone Previous crops include hemp grain & fiber, summer annuals, milkweed.
Equipment for ptantimg same as corm 1T SOIME CasSEs.
0-25In. 2.5-61n.
Detects’ Average ;t Detects Average

concentration concentration

% ug/kg % ug/kg

Pre-plant (9-May) 0 n/a 75 5.97

178 DAP (3-Nov) 25 2.20 75 3.15

T The number of samples with concentration greater than reporting limit (2.0 ug/kg or ppb)
divided by total number of samples (n=4), reported as a percentage of samples where

analyte was detected.
I Average concentration of samples where concentration was greater than reporting limait.

THE UNIVERSITY OF VERMONT

EXTENSION
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Frequency and concentration of clothianidin in soil 41 days after

planting , Alourgh, VT, 2023.

Soll type: Benson rocky silt
loam, over shaly limestone

Crop history: No use of neonicotinoid seed treatments in 15 years

Previous crops include hemp grain & fiber, summer annuals, milkweed

0-61n.
Detects’ Average concentration®
% ug/kg
7 DAP (18-May) 50 2,50
42 DAP (21-Jun) 100 3.80
147 DAP (02-Oct) 25 2.30

T The number of samples with concentration greater than reporting Iimit (2.0 ug/kg or ppb)
divided by total number of samples (n=4), reported as a percentage of samples where

analyte was detected.
I Average concentration of samples where concentration was greater than reporting limait.

i

THE UNIVERSITY OF VERMONT
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Exsting Ditches
Perimeter Draimy Three Treatments

e " - -
o N eXt Ste s Sy'.tem l3 NoO drainage | NOTES: The spaang at 25 (not drawn 10 scale)
Watershed boundary Actual watershed boundaries estimated for each
system, but should be confirmed in Hield

» Neonicotinoid movement in surface and subsurface
water. '

* Neonicotinoids In soil persistence and movement.

» |Impact of conservation practices on pests.

* |mpact of conservation on dust. S g o e ks /

3 SMOON/Vll depteissons in eusting dches within
Or ained avea 10 prevent ponding

3 Connect new Systems with exssting tie dram in the
axistang anches [or plag)

o Alternative treatments

» Continue on-farm work on monitoring.

E EXTENSION
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