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High Alfalfa Weevil Numbers and Damage Noted
- (John Obermeyer, Rich Edwards, and Larry Bledsoe) -

• Alfalfa in central Indiana should be scouted for
damage NOW

• Northern Indiana fields should be scouted earlier
than normal this year

• Larvae continue to hatch, don’t treat too soon unless
necessary

• Early treatment requires products and rates that
provide residual activity

Surveys of west central Indiana alfalfa fields this past
week (see “Alfalfa Weevil Larval Survey”) reveal that
weevil feeding has reached very high levels in most
fields. The number of plants with tip feeding has reached
as high as 88% (range 24 to 88%). Weevil damage and
subsequent populations are progressing quicker than

anticipated given heat unit accumulations. This should
be a warning to growers throughout northern counties as
damage will rapidly progress northward with warming
temperatures.

Reports from pest managers in central and north
central Indiana confirm the extremely high tip feeding
percentages and larval populations. Most have or will
soon apply insecticides. If possible, insecticides should
not be applied until 400 heat units (base 48°F) have
accumulated (see “Weather Update”). This will ensure
that most weevil eggs have hatched and the majority of
larvae are controlled. If treatments are necessary before
then, use products and/or rates that will give long re-
sidual control, while carefully considering harvest re-
strictions. Refer to the recommended insecticides for
alfalfa weevil larval control in last week’s Pest&Crop.
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Stalk Borer Hatch, Migration, and Damage - (Rich
Edwards, John Obermeyer and Larry Bledsoe) -

• This year’s stalk borers come from eggs laid last fall
• Grassy-type plants and some broadleaf weeds can

attract egg-laying moths
• Scouting and control measures, if needed, should be

timed with degree-day accumulations
• Scouting and management guidelines are given

Stalk borer infestations may occur in fields where
similar cropping or weed growth patterns occur. There is
often a history of stalk borer damage in these fields. This
happens due to the attractiveness of stalk borer moths in
the fall to certain plants for egg deposition. Plants fa-

vored for egg laying include grassy-type cover crops
(rye, wheat, etc.) and weeds (foxtails, giant ragweed,
etc.) within fields, and grassy-type plants in waterways,
ditches, fencerows, etc. The fall-laid eggs remain in the
egg stage throughout the winter. In the spring, the larvae
hatch and begin their search for suitable plants to feed
on. Stalk borer larvae are easily identified by the purple
band or “saddle” around the middle of their bodies and
the white longitudinal stripes at their anterior (front) and
posterior (rear) ends.

As the name implies, these larvae bore into the stem
of their host plants and feed within, although small
larvae may feed on the leaves or in the whorl of corn
plants before tunneling into the plant. In corn, infesta-
tions are usually not noted until the borers are already in
the stalks. The first sign of damage is often “dead hearted”
plants, with the center leaves wilting. Unfortunately,
once inside the plant, stalk borers are well protected
from insecticides. Thus, managing stalk borers can be
difficult. A method that could assist one in determining
if the application of a control is needed is to follow
degree-day accumulations to determine when scouting
for larvae should occur. According to the Iowa State
University stalk borer developmental model, approxi-
mately 10 to 50% of the larvae will move out of the plants
they initially infest after hatch once 1,400 to 1,700 degree
days (base 41°F) have accumulated. Therefore, it is rec-
ommended that fields be scouted at 1,300 to 1,400 de-
gree-days. For information on when this will occur in
your region of Indiana, refer to the “Weather Update.”

The initial hatch of the larvae occurs at about 600
degree days (base 41°F), which should be occurring in
southern Indiana. Normally, the first host is the cover
crop or grassy-type weeds located near the egg-laying
site. However, they may also attack corn, if present. This
is referred to as the initial infestation, and if on small
corn, the corn is normally able to out grow the damage.
As noted above, the later larval infestation, which occurs
during the period from 1,400 to 1,700 degree-days, is
when corn can be severely damaged by the larger larvae.

If stalk borers or their damage are observed in a
cover crop or on grassy-type weeds in the field prior to
cover crop or weed destruction, or during early post
weed control, an insecticide for the borers can be applied
as part of a herbicide application (check labels for use
and compatibility information). Additionally, if stalk
borers are noted in the whorls or on the leaves of corn, a
spot treatment with an insecticide in the infested area
and adjacent areas should prevent the infestation from
spreading. Remember that stalk borer will move from
one plant to another, if their host is killed or if they kill
and/or outgrow their present host plant. The borers are
susceptible to insecticides when they are moving from
plant to plant or are in the corn whorl.
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Alfalfa Weevil Larval Survey
4/23/01

(Ron Blackwell)

County
(Fields)

Sampled

Stem Ht.
(in.)

%
Tip

Feeding

Clinton 15.3 72

Clinton 13.8 24

Tippecanoe 12. 88

Warren 12.7 84

Warren 16.4 48

Warren 15.1 40

%

%

1 %

%

%

%
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Severe alfalfa weevil damage
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Black Cutworm Adult Pheromone Trap Report
Week 1 = 4/12/01 - 4/18/01 Week 2 = 4/19/01 - 4/25/01

(Ron Blackwell)

County Cooperator
BCW Trapped

County Cooperator
BCW Trapped

Wk 1 Wk 2 Wk Wk 2

Adams Roe/Price Ag Services 2 8 Lake Lake/Kliene (2) 9 3

Bartholomew Weinantz Farm/Pioneer 1 0 Marshall Barry/Marshall Co. Coop 0 0

Benton Schellenberger/Jasper Co. Co-op 6 6 Parke Hutson/Parke Co. Extension 4 2

Clay Kramer/PK Agronomics 2 11* Parke Hutson/Parke Co. Extension 4 8

Clay Smith/Growers Coop (Bzl) 4 5 Porter Mueller/Agriliance 0 0

Clay Smith/Growers Coop (CC) 10 6 Putnam Nicholson Consulting 4 16*

Clay Smith/Growers Coop (BG) 4 2 Randolph Jackson/Davis-Purdue Ag Center (S) 1 2

Clinton Blackwell/Purdue 43* 47* Randolph Jackson/Davis-Purdue Ag Center (N) 1 5

Decatur Miers Farm/Pioneer 1 0 Rush Peggs/Pioneer 11* 17*

Elkhart Kauffman/Crop Tech (1) 2 2 Sullivan Smith/Growers Coop (W) 4 8

Elkhart Kauffman/Crop Tech (2) 7 4 Sullivan Smith/Growers Coop (E) 4 13*

Fayette Schelle/Falmouth Farm Supply 1 0 Sullivan Smith/Growers Coop (NL) 10* 3

Gibson Hirsch Farms 1 1 Sullivan Smith/Growers Coop (Crle) 0 0

Grant Sybouts/Impact Cooperative 0 0 Tippecanoe Obermeyer/Purdue 5 25*

Hamilton Dobbins/FMC (1) 12 0 Tipton Sybouts/Impact Cooperative 1 0

Hamilton Dobbins/FMC (2) 0 0 Tipton Sybouts/Impact Cooperative (E) 0 0

Hamilton Mroczkiewicz/Novartis 2 0 Vermillion Hutson/Vermillion Co. Extension 0 6

Henry Schelle/Falmouth Farm Supply 1 8 Vermillion Hutson/Vermillion Co. Extension 0 10*

Jasper Manning/Jasper Co. Extension (W) 0 0 Vigo Smith/Growers Coop 12* 5

Jasper Manning/Jasper Co. Extension (S) 3 0 Warren Schellenberger/Jasper Co. Co-op 12 9

Knox Smith/Growers Coop (Edwdsprt) 0 7 Washington Ballard/Floyd Co. Extension 0 3

Knox Smith/Growers Coop (Vncnns) 2 4 White Reynolds/Orville Redenbacher 1P 5 20*

Johnson Truster/Ag Excel Inc. 14 2 White Reynolds/Orville Redenbacher 2K 6 10*

Lake Lake/Kliene (1) 8 3 Whitley Walker/NEPAC 5 0

* = Intensive Capture.... An intensive capture occurs when 9 or more moths are caught over a 2-night period.

1

Black Light Trap Catch Report
(Ron Blackwell)

County/Cooperator
4/17/01 - 4/23/01

VC BCW ECB GC CEW FAW A

Jennings/SEPAC 0 0 0 0 0 0 5

LaPorte/Pinney Ag Center 3 0 0 0 0 0 17

Lawrence/Feldun Ag Center 3 3 0 1 0 0 249

Randolph/Davis Ag Center 0 1 0 0 0 0 60

Tippecanoe/TPAC 3 0 0 0 0 0 14

BCW = Black Cutworm ECB = European Corn Borer GC = Green Cloverworm
CEW = Corn Earworm AW = Armyworm FAW = Fall Armyworm VC = Variegated Cutworm

W
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Agronomy Tips

Predicting Leaf Stages in Corn - (Bob Nielsen) -

• Leaf stage prediction can be useful for planning field
operations

• A method for predicting leaf stage development
with heat unit information is described

Phenology: A branch of science dealing with the rela-
tions between climate and periodic biological phenomena
(Webster’s New Collegiate Dictionary, 1973)

Predicting when a
field of corn will reach par-
ticular leaf stages can be
useful for planning post-
emergence applications of
certain herbicides and
sidedress N fertilizer, es-
pecially if your farming
operation is so large that
field inspections are diffi-
cult to work into your busy
schedule. Recent research
by one of my former
graduate students helps
fine-tune our ability to pre-
dict the portion of corn
phenology that we call leaf
stage development.

Review of Concepts. For a refresher on how corn
leaf staging is done, be sure to read the accompanying
article “What Exactly Do You Mean by ‘Leaf’?”. Another
topic that probably needs reviewing is the concept of
heat units (HUs) or growing degree days (GDDs).  The
concept is important because corn phenology is very
dependent on temperature. Heat unit or GDD calcula-
tion for corn phenology is described in an accompanying
article  “What Exactly Do You Mean by ‘Growing Degree
Day’?.

Predicting Corn Phenology.  Given an understand-
ing of corn leaf stage development and heat unit calcula-
tion, you are now prepared to predict what leaf stage of
development a particular field is at given its planting
date and temperatures since planting. It is useful if you
know when the crop emerged, but if not you can estimate
that event also.  Corn emergence typically requires 100 to
150 GDDs.

Based on my former graduate student’s research
(Kirby Wuethrich. 1997. Vegetative and Reproductive Phe-
nology of Fourteen Hybrids of Dent Corn (Zea mays L.).
Purdue Univ.), we now know that corn leaf developmen-
tal rates can accurately be described in two phases.  From
emergence to leaf stage V10 (ten visible leaf collars), leaf

• • P&C • •

emergence occurs approximately every 85 GDDs. From
leaf stage V10 to the final leaf, leaf emergence occurs
more rapidly at approximately one leaf every 50 GDDs.

Example 1: A field was planted on April 28 and
emerged on May 5. Since May 5, approximately 535
GDDs have accumulated.  Based on our research data,
the estimated leaf stage for the crop (without looking at
the field, mind you) would be between V6 (6 leaves x 85
GDDs = 510 GDDs) and V7 (7 leaves x 85 GDDs = 595
GDDs).

Example 2: A field was planted on April 28, but you
do not know exactly when it emerged. Since planting,
approximately 785 GDDs have accumulated.  If you
assume that the crop emerged in about 125 GDDs, then
the estimated leaf stage for the crop would be between
V7 and V8. The estimation stems from first subtracting
125 from 785 to account for emergence, then dividing the
result (660) by 85 to equal 7.8.

Example 3: A field was planted on April 28 and
emerged on May 5. Since May 5, approximately 1200
GDDs have accumulated.  Your experience with these
calculations tells you that the crop is likely beyond V10
(equal to 10 x 85 or 850 GDDs). First subtract 850 from
1200 (knowing the crop is at least at V10). Divide the
result (350) by 50 to equal 7 additional leaves for a total
estimated leaf stage of V17.

Keep in mind that estimates of leaf stage develop-
ment are only that, estimates. One of the factors that most
influences the accuracy of these estimates is the existence
or not of other growth-limiting stresses.  However, what
I have described here will put you in the proverbial
ballpark in determining which fields are at which leaf
stages.

What Exactly Do You Mean by ‘Leaf’? - (Bob Nielsen)

• Leaf collar method for corn growth staging is easiest
and most accurate

• ‘Droopy’ leaf method used when assessing hail
damage

Growth staging in corn can be confusing; some even
claim it’s a shell game. The confusion exists because
there is no universally accepted method to stage corn.
Agronomists have their method, hail insurance adjust-
ers have theirs, and herbicide labels are in between the
two.

Leaf Collar Method. Agronomists determine leaf
stage in corn by counting the number of leaves on a plant
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that have visible leaf collars, including the first short
rounded-tip leaf. The leaf collar is the light-colored
‘band’ visible at the base of an exposed leaf blade.

‘Droopy’ Leaf Method. Hail insurance adjusters
also begin counting with the first short leaf, but continue
counting beyond the uppermost visible collar to that leaf
which is 40 to 50 percent exposed. In knee-high corn or
older, the tip of this leaf is typically also pointing down-
ward, hence the name ‘droopy’ leaf method. The few
post-emergence corn herbicide labels that refer to corn
leaf stage typically use the ‘droopy’ leaf method, except
that the first short leaf is not counted.

Leaf Collar vs. Droopy Leaf. Up to the 5- to 6-leaf
collar stage, the leaf collar method will typically result in
a leaf stage that is one less than the ‘droopy’ leaf method.
After corn reaches 18 to 24 inches in height, the leaf collar
staging method will typically result in a leaf stage that is
two less than the ‘droopy’ leaf method.

As corn plants develop, the lower few leaves typi-
cally die or are ripped from the stem by expansion of the
stalk or by developing roots. Consequently, growth
stage identification can be difficult on older plants when
you aren’t sure which leaves to begin counting first. But,
not to worry, growth staging can still be accomplished!

First, dig or pull a plant without breaking the stalk.
With a knife, split the stalk down the middle, completely
through the root ball. Look for the first noticeable inter-
node (the whitish area between the ‘woody’ horizontal
stalk nodes) above the triangular ‘woody’ base of the
stalk. This internode’s length is typically only 1/2 to 3/
4 inch.

Carefully determine which leaf’s sheath attaches to
the node immediately above the first noticeable intern-
ode. This leaf is usually Leaf #5. Once Leaf #5 is identi-
fied, then stage the plant by counting the remainder of
the leaves up the plant that have visible leaf collars. If
you want to determine growth stage in order to use a
defoliation/yield loss chart, then remember to add 2 to
that number to equal the ‘droopy’ leaf method.

The usefulness in understanding the differences
between the leaf collar and ‘droopy’ leaf methods lies in
the fact that the defoliation/yield loss chart used by hail
insurance adjusters depends on the ‘droopy’ leaf method.
That chart is reproduced in Purdue’s Corn & Soybean
Field Guide, Extension publication # ID-179. Severe hail
damage often limits your ability to spot true ‘droopy’
leaves, whereas leaf collars are often still identifiable.
Thus, you can usually stage a damaged crop by the leaf
collar method, then add one or two more leaves to the
count in order to use the defoliation chart.

What Exactly Do You Mean by ‘Growing Degree
Day’? - (Bob Nielsen) -

• Crop development is dependent on temperature
• Thermal time (heat accumulation over calendar time)

can be called heat units or growing degree days

Growth and development of corn are strongly de-
pendent on temperature. Corn develops faster when
temperatures are warmer and more slowly when tem-
peratures are cooler. For example, a string of warmer
than normal days in late spring will encourage faster leaf
development than normal. Another example is that a
cooler than normal grain filling period will delay the
calendar date of grain maturity.

The phrases “string of warmer than normal days”
and “cooler than normal grain filling period “ can be
converted mathematically into measures of thermal time
by calculating the daily accumulations of heat. Com-
monly used terms for thermal time are Growing Degree
Days (GDDs) or heat units (HUs). Different methods
exist for calculating heat units depending on a) the crop
or biological organism of interest and b) the whim or
personal preference of the researcher. In Purdue’s
Pest&Crop  <http://www.entm.purdue.edu/Entomol-
ogy/ext/targets/newslett.htm>, you will often see more
than one type of calculated GDD or HU reported de-
pending on the insect or crop of interest.

The calculation method most commonly used in the
U.S. for determining heat unit accumulation relative to
corn phenology is the formula first suggested by the
National Oceanic and Atmospheric Administration in
1969 and labeled as the ‘Modified Growing Degree Day’
formula in 1971.
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This method calculates daily accumulation of GDDs
as the average daily temperature minus 50°F. The ‘modi-
fication’ refers to the limits imposed on the daily maxi-
mum and minimum temperatures allowed in the calcu-
lation. Daily maximums greater than 86°F are set equal to
86 in the calculation of the daily average temperature.
Similarly, daily minimums less than 50°F are set equal to
50 in the calculation.

Example 1: If the daily maximum temperature was
80°F and the minimum was 55°F, the GDD accumulation
for the day would be ((80 + 55)/2) – 50 or 17.5 GDDs.

Example 2 (Illustrating the limit on daily maxi-
mums): If the daily maximum temperature was 90°F and
the minimum was 72°F, the GDD accumulation for the
day would be ((86 + 72)/2) – 50 or 29 GDDs.

Example 3 (Illustrating the limit on daily mini-
mums): If the daily maximum temperature was 68°F and
the minimum was 41°F, the GDD accumulation for the
day would be ((68 + 50)/2) – 50 or 9 GDDs.

In late April to early May, normal daily GDD accu-
mulations for central Indiana are about 10 GDDs.  By late
July, the normal daily accumulation rises to about 23
GDDs. For a typical corn growing season in central
Indiana, say from late April to late September, the total

Integrated Pest
Management
Purdue University

Pest Management Tips

You Can Track Heat Units for Black Cutworm in
Your Area – (John Obermeyer and Rich Edwards) –

• Heat unit information, by Indiana weather station,
is available on the Web

• Follow the steps below to accumulate heat units
(base 50) for black cutworm development

We are often asked how we track heat units for black
cutworm development from the time of an intensive
moth flight (9 or more moths caught over a 2-night
period) until larvae are big enough to cut plants. This
information helps you better time scouting visits to
cornfields during this busy time of the year. Of course,
we already do this for 17 weather stations in every issue
of Pest&Crop (see “Weather Update”). There are limita-
tions as to the timeliness of what we present in Pest&Crop;
one being the time from when the heat unit accumula-
tions are computed (Wednesday) to the time you are able
to view this newsletter (Thursday on the Web or a mailed
copy on Saturday or Monday). The other limitation is
that the cutworm information for your area may be
different from what comes from our cutworm-trapping
cooperators.

Follow these steps for current heat unit accumulations
base 50°F) in your area:

1) Open the Indiana Climate Page, Web address:
<http://shadow.agry.purdue.edu/sc.index.html>

2) Once there, click on the “DAILY Search” button.
3) Now select any Indiana county by clicking on it.
4) The next screen will ask for a “Start Date” (for black

cutworm, it would be the time when a local phero-
mone trap caught 9 or more moths in two nights).
You might find it useful to refer to the “Black
Cutworm Adult Pheromone Trap Report” in pre-
vious issues of the Pest&Crop. The “End Date”
should be the current date. The “Daily Station
Elements” must be chosen, click the box for “base
50” under “Heat Units (insects/fruit)” and then
request a “Search.”

5) One or more weather stations with data may ap-
pear. Choose the station closest to your location
and sum the daily heat units to obtain a total.

6) When accumulated heat units (base 50°F) are ap-
proaching 300, scout fields immediately! At this
point, developing larvae are large enough to begin
cutting corn seedlings.

(

seasonal accumulation of GDDs is about 2800 GDDs.
Historical normal GDD accumulations on a weekly basis
for Indiana’s nine Crop Reporting Districts are available
in Purdue’s Corn & Soybean Field Guide, Extension publi-
cation # ID-179. Daily or monthly normal GDD accumu-
lations for Indiana are also available at the Indiana
Climate Page on the Web at <http://
shadow.agry.purdue.edu/sc.norm-geog.html>.

Obviously, the ability to calculate daily heat unit
accumulations is dependent on your having access to
daily maximum and minimum temperatures.  If you do
not have your own max/min recording thermometer,
you can guesstimate the daily highs and lows by manu-
ally recording the temperatures shortly after sunrise
(approximate daily low) and late in the afternoon (ap-
proximate daily high).  Daily temperature data for spe-
cific locations are also recorded and reported at the
Indiana Climate Page on the Web at <http://
shadow.agry.purdue.edu/sc.obs-geog.html>.

Don’t forget, this and other timely information about
corn can be viewed at the Chat ‘n Chew Café on the
World Wide Web at <http://www.kingcorn.org/cafe>.
For other information about corn, take a look at the Corn
Growers’ Guidebook on the World Wide Web at <http:/
/www.kingcorn.org/>.
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MAP KEY
Temperature Accumulations from Jan. 1 to April 25, 2001

4" Bare Soil
Temperatures

4/26/01

Location
Max.     Min.

Wanatah
63     52

Bluffton
50    48

W Laf Agro
59     47

Tipton
57     52

Farmland
60     42

Crawfordsville
58     52

Trafalgar
62    50
Liberty
59     47

Terre Haute
58     55

Oolitic
58     55

Dubois
72    45

Location
HU 41   HU48  HU50  GDD(3)

HU41 = heat units at a 41°F base from Jan. 1, egg hatch begins by 600
HU48 = heat units at a 48oF base from Jan. 1, for alfalfa weevil development (begin scouting at 200)
HU50 = heat units at a 50oF basefrom date of intensive moth capture, for black cutworm development (larval cutting begins about 300)
GDD(3) = Growing Degree Days from April 14 (3% of Indiana's corn planted), for corn growth and development

Wanatah

Bluffton

Young America

Lafayette

Tipton

Farmland
Perrysville

Crawfordsville

Greenfield
Greencastle

Franklin
Terre Haute

Milan

Freelandville Oolitic

Dubois

Boonville

342  189  59  104

426  250  60  113

425  252  113  122

462  272  69  121

434  257  67  130

437  258  58  119
505  305  84  133

467  281  73  135

463  285  64  134
511  302  131  133

547  328  75  141
548  337  91  146

450  263  60  116

527  309  80  153 597  360  152  151

594  367  83  156

550  333  10  144

Bug Scout says, "Inspect
that alfalfa NOW for
weevil feeding!"

Weather Update
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