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Handy Bt Trait Table Update

Author: John Obermeyer

A wonderful reference to understand which Bt-traited corn has efficacy
against specific insects is the “Handy Bt Trait Table.” New in this update

are the known insects resistant to Bt toxins. This table, produced by
Chris DiFonzo, Field Crops Entomologist at Michigan State University,
can be downloaded HERE.

It is the policy of the Purdue University that all persons have equal opportunity and access to its educational programs, services, activities, and facilities without regard to race, religion, color, sex, age, national origin or
ancestry, marital status, parental status, sexual orientation, disability or status as a veteran. Purdue is an Affirmative Action Institution. This material may be available in alternative formats. 1-888-EXT-INFO Disclaimer:
Reference to products in this publication is not intended to be an endorsement to the exclusion of others which may have similar uses. Any person using products listed in this publication assumes full responsibility for their
use in accordance with current directions of the manufacturer.

Pest&Crop newsletter © Purdue University - extension.entm.purdue.edu/newsletters/pestandcrop
Editor: Tammy Luck | Department of Entomology, Purdue University, 901 W. State St., West Lafayette, IN 47907

https://extension.entm.purdue.edu/newsletters/pestandcrop/article/handy-bt-trait-table-update/
https://lubbock.tamu.edu/files/2018/11/BtTraitTableNov2018.pdf


3

Purdue Crop Performance Program Trial Results

Author: John E. Woodmansee, Purdue Extension Educator,
Agriculture/Natural Resources

COLUMBIA CITY, Ind. — The Purdue Crop Performance Program (PCPP)
annual Corn and Soybean Performance Trial Bulletin was recently
posted online. The corn and soybean results are compiled from the
2018 growing season. Phil Devillez, program director, reported that over
40 trial results were collected from 13 test locations across Indiana. The
PCPP is designed to help farmers and other agriculturalist compare crop
data across Indiana.

The Purdue Crop Performance Program is designed to help farmers and other
agriculturalist compare crop data across Indiana and the surrounding states. (USDA

photo by Lance Cheung via Flickr)

The Purdue Crop Performance Program is designed to help farmers and
other agriculturalist compare crop data across Indiana and the
surrounding states. “What makes this program unique is the multi-state
corn or soybean databases,” said Devillez. “The databases are a tool
used to effectively search and compare crop test results.” The
databases are distinctive to Purdue University with results from The
Ohio State University, Michigan State University, University of Kentucky
and the University of Illinois.

For purposes of the report, the state is split into three regions, North,
Central and South. In the north and central regions early, mid and late
tests were established based on appropriate maturities. The tests
established in the south were early and late.

Another feature of the report is a 2018 Indiana Rainfall Summary,
including April through September rainfall totals in various regions, all
compared to a 30-year average. For example, at the Columbia City data
collection point, the April through September total in 2018 was 17.05
inches, compared with the 30-year average of 21.10 inches. Other
northern Indiana data collection sites received from 20.23 to 22.21
inches in 2018 during the same time period.

In evaluating Indiana data, there are approximately 20 corn and 20
soybean companies that are partnered with the program and over 200
corn hybrids and 180 soybean varieties evaluated each year. Each year
a corn and soybean bulletin is designed to describe this data. If you are
interested in joining Purdue’s program or have questions contact Phil
Devillez, program director.
Find the report at PCPP’s website:
https://ag.purdue.edu/agry/PCPP/Pages/default.aspx.
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Sulfur Fertilizer Response of Corn – Background and Research Update

Authors: Jim Camberato and Bob Nielsen

Summary
Sulfur (S) deficiency is becoming more common in Indiana crops
because S emissions from coal-fired power plants have decreased over
the past few decades and, thus, so has atmospheric S deposition. We
conducted 11 large plot strip trials at 7 locations to examine corn yield
response to S applied as ammonium thiosulfate (ATS) in starter and/or
sidedress nitrogen fertilizers. Grain yield was increased by sidedress S
in 6 of 11 trials. At responsive sites, yield increases ranged from 4 to 22
bu/acre and averaged 14 bu/acre. Sulfur in starter fertilizer only,
increased corn grain at only one location.

Sulfur for crops from air and soil

In the past, atmospheric deposition of sulfur (S) from the burning of coal
provided enough S to satisfy crop needs. Pollution controls and
conversion of power plants from coal to natural gas have greatly
reduced S deposition, increasing the possibility of S deficiency in crops
grown in Indiana. Indeed, we have diagnosed S deficiency in corn,
soybean, wheat, and alfalfa in both research fields and farmer’s fields.
With limited S from the atmosphere, the most important source of S in
most situations is S released from organic matter (OM). Each percent
OM in the plow layer contains about 100 lb S/acre. Organic S must be
mineralized to sulfate – S (SO4-S) to be taken up by crop plants, in much
the same way that organic nitrogen (N) is made available to crop plants.
At most only a few percent of the organic S is made available to the
crop annually – approximately 3 lb S/acre per percent OM or less.

Figure 1. Shelby County sulfur (S) response trial in 2018. 16-row strips of light green
corn can be seen where no S was applied to the corn crop. Where S was applied,

the corn had darker green color.

Since mineralization is a process carried out by living microorganisms,
soil temperature and moisture largely determine when and how much
of the organic S is made available to the crop. Cold and excessively wet
or dry conditions reduce microbial activity and reduce S availability
from soil organic matter and crop residues.

Sulfate – S is relatively mobile in most soils (similar to nitrate) because
it has a double negative charge and is repelled by the negative charge
of the soil, unlike nutrients such as potassium, calcium, or magnesium
which are attracted to soil particles. Although SO4-S can bind to iron and
aluminum in the soil, these elements are much more likely to bind
phosphate at the exclusion of SO4-S and as a result SO4-S is easily
leached from soils, especially sandy soils.

The occurrence of S deficiency within a field may be highly variable
since soil S availability varies considerably with soil OM and texture.
Sulfur deficiency is often seen in sandier, lower OM, and higher
elevation areas of a field while lower lying, higher OM, and heavier
textured areas may have sufficient S. Soil testing methods measure the
SO4-S form of S. Unfortunately soil testing is not particularly useful for
predicting S deficiency because it does not take into account the
organic S component that might become available to the crop.
Additionally, the SO4-S component that is actually measured may also
be leached from the soil between the time of sampling and the time of
crop need.

Fertilizer materials

There are several fertilizers available for correcting S deficiency (Table
1). Adding ammonium thiosulfate to urea – ammonium nitrate solutions
or blending ammonium sulfate with urea or other granular fertilizers are
convenient and cost effective ways to provide S in a timely manner to
corn. Otherwise, sulfate-of-potash-magnesia (sul-po-mag or K-mag) or
potassium sulfate can be blended with muriate of potash to provide S
and potassium (K). The inclusion of magnesium in sul-po-mag may be
an extra benefit compared to potassium sulfate if soil magnesium levels
are low. Generally these fertilizers are spread prior to planting therefore
some of the SO4-S might be lost from sandy soils before the time of crop
need.

Naturally-occurring mined gypsum and several by-product sources of
gypsum can be applied to provide S as well. Some forms of pelletized
gypsum can be blended with other fertilizers or a ground gypsum can
be applied with a lime spreader. Unless pelletized, however, higher than
necessary rates of S will be applied with gypsum, which is difficult to
spread at rates less than 500 to 1000 pounds per acre (85 to 170
pounds of S per acre assuming 17% S). If carryover of S occurs, the S
will be utilized in later years. However, in sandy soils, where leaching is
likely, the benefit in future years may be minimal.

Elemental S must be oxidized by soil bacteria to SO4-S before being
plant available. Warm temperatures and good moisture and aeration
are required for S-oxidizing bacteria to function. Sulfur oxidation is
minimal at soil temperatures less than 50°F. Even at 75°F oxidation of S
is about 15% of that at 85°F, so peak rates of S oxidation do not occur
until late spring. Since the availability of elemental S may be minimal in
early spring, a fertilizer containing all or at least some SO4-S, in addition
to elemental S, is preferred over a fertilizer with elemental S alone.

 

Table 1. Sulfur-containing fertilizers and their approximate
composition. the actual nutrient concentration of any particular
fertilizer should be expressed on the guarantee.

Fertilizer %N %K2O %S %Mg %Ca
Ammonium sulfate 21 0 24 0 0
Ammonium thiosulfate 12 0 26 0 0
Elemental sulfur 0 0 >90 0 0
Gypsum (calcium sulfate) 0 0 19 0 23
Potassium magnesium sulfate 0 22 23 11 0
Potassium sulfate 0 50 18 0 0

 

Summary of sulfur response trials

In 2017 and 2018 we conducted 11 trials exploring the impact of starter
and/or sidedress S on corn yield (Figure 2). To provide S we mixed
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ammonium thiosulfate (ATS) with urea ammonium nitrate (UAN-32% or
28%) or a mixture of UAN and ammonium polyphosphate (10-34-0) as a
starter fertilizer in 2×2 placement or as ATS with UAN as a sidedress
application. Rates of S ranged from 5 lb/acre as starter to 25 lb S/acre
as sidedress.

Sulfur application increased yield in 6 of 11 trials. Yield increases were
4, 8, 13, 18, 20, and 22 bushels per acre at the responsive sites (Fig. 2).
Sidedress rates of 10 or 15 pounds of S per acre at sidedress maximized
the yield response. There was no additional benefit to higher rates of S.
Sulfur in the starter fertilizer at a low rate (<5 lb S/acre) increased yield
(4 bu/acre) at only one location. At this one location, there was no
additional benefit of sidedress S. We have not conducted enough
experiments yet to determine the frequency and magnitude of S
deficient conditions across Indiana. Nor do we know with certainty the
soil and management conditions most likely to result in S deficiency.
Consider conducting simple strip trials on your farm to determine
whether you need additional S to maximize yield and profit. If you are
interested in working with us on these trials please do not hesitate to
contact us.

Figure 2. Yield benefit to sidedress S in Indiana in 2017 (above line) or 2018 (below
line). ne=no trial that year.
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Average Temperature: Departure from Mean Nov. 6 – Dec. 5, 2018
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Accumulated Precipitation (in): Departure from Mean Nov. 6-Dec. 5, 2018
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