Scientists Study MB Replacement

ProFume™ from Dow AgroSciences could be a new option—First in a two-part series

The phaseout of methyl bromide (MB) in the United States by
2005 has prompted researchers to explore alternative fumigants
for managing insects in stored products. One of those alternatives

is ProFume gas fumigant, which Dow (ProFume™!is not currently available.

AgroSciences (www.dowagrosciences. U.S. Environmental Protection Agency

com) is developing for postharvest use. (EPA) registration is pending.)
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The active in-
gredient in Pro-
Fume is sulfuryl
fluoride (SF). SF
has been sold un-
der the trade name
Vikane™ and used
for nearly 41 years
to control struc-
tural pests such as
te;‘r_ﬂites and wood Dr. Bhadhiraju
boring beetles.

Dow Agro-Sci-
ences scientists
have been evaluating SF for postharvest uses,
especially asan MB alternative, since 1994,

This is the first of a two-part interview
with Dow AgroSciences scientists Drs,
Brian Schneider, Biology Team leader for
postharvest fumigants, and Suresh
Prabhakaran, field research scientist for
the Midwestern U.S., who are involved in
developing ProFume for postharvest uses.
Watch for part two in the first quarter
2003 Milling Journal.

Pest Management
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Q. Explain your roles in developing
ProFume for postharvest uses and the
people in your company who are involved
in this effort.

A. Schneider: 1 lead the team of biolo-
gists conducting a wide range of biological
and practical-use studies necessary to sup-
port registration and future uses of
ProFume for postharvest fumigation. L also
lead and facilitate incorporation of this in-
formation into the ProFume Fumiguide™,
a computer-based program providing the
power to do precision fumigations.

My role is to represent the biology func-
tion in the team of other Dow AgroSciences
scientists and commercial personnel (mar-
ket research, marketing, sales, communi-
cations) developing ProFume.

A. Prabhakaran: I have been involved
in ProFume development since 1999. T am
very closely involved in planning and ex-
ecuting several research fumigation trials
for developing proper ProFume gas intro-
duction techniques, improving gas reten-
tion inside the structures by enhanced seal-
ing techniques, and developing proper
aeration methods after fumigation.

On the IPM front, I am working on
understanding stored product insect
population dynamics in food processing
plants. I am in the process of developing
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and using a modeling approach that will
help predict population fluctuations in
food processing facilities.

There are several people involved in
the development of ProFume at Dow
AgroSciences. In the Research and De-
velopment Department, seven scientists
are directly involved in ProFume projects
with additional support from other sci-
entists throughout the U.S, Europe and
Asia, At least two full-time scientists from
the Environmental Chemistry Depart-
ment are involved in worker safety and
environmental studies on ProFume.

In addition, there are several people
from Technology Transfer, Regulatory Af-
fairs, Risk Assessment and Manufactur-
ing that are greatly involved in ProFume
development. Our commercial team con-
sists of a global ProFume leader, a ProFume
marketing specialist, a customer technolo-
gist, and four sales associates.

Q. On what postharvest commodilies
and at whal sites can ProFume be used
following registration?

“We began laboratory trials in
1994 with leading researchers
around the world to define ef-
fective dosages for key stored
product insect pests.”

Brian Schneider, Dow AgroSciences

A. Schneider: The initial Section 3 reg-
istration is planned to include flour mills,
grain storage, and dried fruit and tree nut
processing plants. This registration is ex-
pected to include the raw agricultural com-
modities and their processed fractions.
Subsequent registrations are planned for
processed food facilities and storage.

Q. Discuss proposed registration
timelines and indicate which sites have
been approved by the EPA so far.

A. Schneider: Registration by the U.S.
EPA for cereal grains milling and storage, as
well as dried fruits and tree nut processing
and storage, is expected by the end of 2002,

A registration for the same use pat-
terns is expected to be approved in sev-
eral European countries in early 2004.

The U.S. registration to support the
use of ProFume in food processing fa-
cilities is scheduled for 2004,

Temporary tolerances for walnuts and
raisins were granted in early 2002 in con-
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junction with an Experimental Use Per-
mit approved by the U.S. EPA.

Q. What properties of ProFume make
it suitable for postharvest applications?

A. Prabhakaran: ProFume is a broad-
spectrum fumigant effective on all stages
of insects and rodent pests. It is fast act-
ing, and exposure times can be as short as
for methyl bromide. It is a non-flammable,
colorless and odorless gas with a very low
reactivity potential.

ProFume is non-corrosive in the gas
phase and does not react with materials

to form unpleasant odors. Other ben-
eficial qualities include: low boiling
point, high vapor pressure, and excel-
lent penetration and rapid aeration.

It can also be utilized for resistance
management strategies because of its
new mode of action, which is different than
the existing postharvest fumigants. Also,
ProFume does not affect the ozone layer.

Q. How does ProFume compare with
MB and phosphine (PH_)?

I Continued on p. 66

AREYOU

II__

| LW%
g

information.

many times over ...
line. With reduced maintenance,
lower operating costs and an
aggressive service program, the =
Pioneer Pellet Mill is the choice |
of competitive professionals.
Call (800) 569-7787 for more

Impacting Industries Worldwide.

Chances are you're

fighting pelleting
problems. The truth
is, the right
equipment, installed
properly, will pay its way
securing your bottom

Bliss Industries, Inc.

PO. Box 810 » Ponca City, Oklahoma U.S.A. 74602
Phone (580) 765-7787 * 1-800-569-7787 » Fax (580) 762-0111
INTERNET: http://www.bliss-industries.com
E-MAIL: sales@bliss-industries.com

Response MNo. 651

Fourth Quarter 2002 & 5



MB Rep|acement from p. 65 [ e e

A. Schneider: ProFume has charac-  is in contrast to the long minimum ef-  the high floors of mills without added pres-
teristics similar to both MB and PH..  fective exposure time for PH_. surizing systems. Also, ProFume could be
ProFume and MB are not explosive, but PH_ and ProFume are similar in that used in insect resistance management pro-
PH. is explosive above a certain concen-  the egg stage is the least susceptible life grams, because it has a mode of action dil-
tration. ProFume is not corrosive to met-  stage, whereas the pupal stage is most tol- ferent than both MB and PH..
als like PH.. ProFume and MB arc heavier  erant to MB. Like PH, ProFume pen-
than air; whereas the molecular weightof ~ etrates flour and other porous materials Q. What is involved in developing
P, is essentially equivalent to air. more rapidly, has lower sorption on food ProFume, or what data must be gathered, to

Similar to MB, ProFume is fast act- commodities, and also aerates more rap- realize that ProFume is a potential fumigant
ing, and thus fumigation exposure pe- idly than MB. for postharvest applications?
riod can be short or long to meet the Having a higher vapor pressure than A. Schneider: The first step was to con-

downtime constraints of the miller. This MB, ProFume can be introduced into duct market rescarch to understand our po-
tential customers’ needs and expectations for
insect control. We also needed to identify in-
dustry, government, and university coopera-

HIH H tors for conducting biology rescarch. Dialogue
Flour MI " Ing! Gral n and Cereal with the regulatory authorities was initiated
H HI T to determine the biology and toxicology data
Pro ceSSIng FaCIlltleS requirements to receive our proposed regis-
L trations.
T. E. Ibberson Company has served the milling We began laboratory trials in 1994 with
and grain processing industries since 1881. leading researchers around the world to de-

fine effective dosages for key stored product

Our IongeVIty and experience demonstrate the insect pests. Testing included all life stages

level of performance and value we provide each
client.

“ProFume is effective on all stages
of insects and rodent pests. It is
fast acting, and exposure times can
be as short as for methyl bromide.”

S. Prabhakaran, Dow AgroSciences

across a range of temperatures and exposure
Our services include: periods. This was a monumental task, which

. continues as we develop dosages for pests of
® Tu rnkey Construction secondary importance.

® Retrofit, Expansion and Modernization Our next task was to incorporate these dos-
® Slipform Construction ages into a‘con'qpu_tcr-bas’cd program called thle
, . . , ProFume Fumiguide, which provides the fumi-
e Millwright/E t Installat ; o
hwrig quipment Installation gator with the ability to determine the neces-
® Construction Management sary dosage for the target pest and life stage un-
9 d . h ; half-1 i d
@ i H er the temperature, hall-loss time, and cxpo-
Engmeerlng sure conditions specific to a fumigation. This
program will also provide real time recommen-
121 » dations for reaching the necessary dosage as the
- Yeanrg ¢ fumigator inputs fumigant monitoring data.
~ | of Service & &

e — N Only a few toxicology studies were neces-
sary, because sulfuryl fluoride was nearing
the end of the re-registration process, initi-

| | T. E'. Ibberson Company ated years ago to support Vikane registra-
828 F,'ﬂh Stlreet South tions, far which the toxicology data package
Hopkins, Minnesota 55343-7750 USA had been updated.
oz e 952-9_38-?0(‘37 e Fax: 952-939-0451 Food residue studies were necessaryv. These
ree 7SS Y
e e-mail: tei@ibberson.com

were initially begun with dried fruits and tree
nuts because that group of growers and pro-
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cessors committed very early to develop-
ing methyl bromide alternatives. They also
were willing to work closely with Dow
AgroSciences to develop ProFume.
Next, we completed the cereal grain
residue studies, and now the processed
food residue studies are ongoing.
Quality tests were conducted in coop-
cration with knowledgeable researchers and
industry experts in both the cereal grain

“Similar to MB, ProFume is fast
acting, and thus fumigation ex-
posure period can be short or
long to meet the downtime con-
straints of the miller.”

Brian Schreider, Dow AgroSciences

and dried fruit and tree nut industry. Many
hours were spent designing these studies.

Field trials began in 1997 to develop fu-
migation techniques, including efficient seal-
ing, application, and aeration procedures.

Since then, we have completed over
25 field trials in mills and processing plants
in the United States, Germany, England,
and Switzerland. From this work and
guidance from fumigators, a ProFume Fu-
migation Manual was written.

All of the data and conclusions from
the myriad of studies were then compiled
for submission to the EPA and some state
regulatory agencies. Along with the data
went a proposed label, incorporating sug-
gestions and ideas from the many indus-
try, university, and government coopera-
tors who worked on this project.

Finally, stewardship and training pro-
grams were designed and developed
through close interaction.

Q. You mentioned half-loss time
(HLT) several times. Can you describe
HLT as it relates to the dosages neces-
sary for effective fumigation with
ProFume and what factors affect HLT?

A. Prabhakaran: Well, all fumigants leak
out of structures. The question is, how fast?
Wind speed, building construction materi-
als, and the thoroughness of sealing by the
fumigator, all influence gas leakage rates,
which are measured as half-loss time (HLT).

HLT is the time it takes for half of the
fumigant to leak out. When HLT is less
than 10 hours, the benefit of improved
sealing on gas savings is dramatic.

The average HLT on our fumigations
has been about 10 hours, and we will be
working with fumigators and millers to
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bring that average up to our goal of 15
hours. Investment in sealing is often sup-
ported by reduced fumigant costs.

0. What are the minimum environ-
menntal requirements for ProFume use?

A, Schneider: The label limits applica-
tion to above 40F at the site of the pest.
Having a boiling point of -67F, it will not
change state into a liquid at that tempera-
ture, but insect metabolism is extremely
slow at or below that temperature.

ProFume can be used al any relative
humidity. Care must be taken however, not

to introduce ProFume beyond the heat ex-
changing capacity of the introduction
fan(s), especially at humidities above 90%.
We could not find such humid condi-
lions, and we tried, during all of our mill
and processing plant field trials. We had
to artificially create humidities above
90% to challenge our delivery systems.

Bhadriraju Subramanyam (Subi) is
an associate professor in the Department
of Grain Science and Industry at Kansas
State University, Manhattan; 785-532-
4092, bhstuwheat ksu.edu.
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The Laidig sweep auger unloaders
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