


Journal of ASTM International
Selected Technical Papers STP1520
Pesticide Formulations and Delivery
Systems, 29th Volume: Application
of Formulation and Adjuvant
Technology

JAI Guest Editors:
Richard Zollinger
Arlean Rohde

ASTM International
100 Barr Harbor Drive
PO Box C700
West Conshohocken, PA 19428-2959

Printed in the U.S.A.
ASTM Stock #: STP1520



Library of Congress Cataloging-in-Publication Data

ISBN: 978-0-8031-7506-8
ISSN: 1040-1695

Copyright © 2009 ASTM INTERNATIONAL, West Conshohocken, PA. All rights
reserved. This material may not be reproduced or copied, in whole or in part, in
any printed, mechanical, electronic, film, or other distribution and storage media,
without the written consent of the publisher.

Journal of ASTM International „JAI… Scope

The JAI is a multi-disciplinary forum to serve the international scientific and
engineering community through the timely publication of the results of original
research and critical review articles in the physical and life sciences and engineering
technologies. These peer-reviewed papers cover diverse topics relevent to the
science and research that establish the foundation for standards development within
ASTM International.

Photocopy Rights

Authorization to photocopy items for internal, personal, or educational classroom
use, or the internal, personal, or educational classroom use of specific clients,
is granted by ASTM International (ASTM) provided that the appropriate fee is paid
toASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken,
PA 19428-2959, Tel: 610-832-9634; online: http://www.astm.org/copyright.

The Society is not responsible, as a body, for the statements and opinions expressed
in this publication. ASTM International does not endorse any products represented
in this publication.

Peer Review Policy
Each paper published in this special issue was evaluated in accordance with the JAI
review process.

The quality of the papers in this publication reflects not only the obvious efforts of
the authors and the technical editors, but also the work of the peer reviewers. In
keeping with long-standing publication practices, ASTM International maintains the
anonymity of the peer reviewers. The ASTM International Committee on
Publications acknowledges with appreciation their dedication and contribution of
time and effort on behalf of ASTM International.

Citation of Papers
When citing papers from this publication, the appropriate citation includes the
paper authors, ‘‘paper title’’, J. ASTM Intl., volume and number, Paper doi, ASTM
International, West Conshohocken, PA, Paper, year listed in the footnote to the
paper. A citation is provided as a footnote on page one of each paper.

Printed in Dayton, OH
November, 2009



Foreword

THIS COMPILATION OF THE JOURNAL OF ASTM INTERNATIONAL
(JAI) STP1520, on Pesticide Formulations and Delivery Systems: 29th
Volume, Application of Formulation and Adjuvant Technology, contains only
the papers published in JAI that were presented at a symposium in
Miami, Florida, on September 30-October 2, 2008 and sponsored by ASTM
Committee E35 on Pesticides and Alternative Control Agents.

The JAI Guest Editors are Richard Zollinger, North Dakota State
University, Fargo, ND and Arlean Rohde, ExxonMobil, Houston, TX.
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Overview
The 29th Symposium on Pesticide Formulations and Delivery Systems was
held in Miami, FL on September 30–Oct 2, 2008. It was sponsored by ASTM
Committee E-35 on Pesticides and Alternative Control Agents and orga-
nized by Subcommittee E35.22 on Pesticide Formulations and Delivery Sys-
tems. The purpose of this symposium was to provide a forum for presenting
the latest advances in crop protection technologies and to discuss updates on
regulatory issues related to the use of pesticides and drift reduction technol-
ogy. The symposium consisted of twenty five contributed papers from na-
tional, international speakers representing academia, agrochemical indus-
try, and government agencies. A primary objective was to enlist more
academics to present adjuvant and formulation research that has been con-
ducted.

Technical papers of the symposium covered a wide range of topics. In this
publication, they include: Adjuvants Technology, Formulation Technology,
and DRT (Drift Reduction Technology).

Adjuvant Technology

Wolf et al. discussed the affect of how adjuvants impact coverage in low
volume aerial applications. Peterson and Thompson evaluated activity of
ammonium sulfate and various water conditioning agents with glyphosate.
Klein et al. presented information on spray particle size and distribution as
affected by various application parameters. Bernards and Penner quanti-
fied absorption and translocation of imazapyr as affected by herbicide for-
mulation and adjuvants.

Formulation Technology

Kozuki et al. presented information on alternative solvents and affect of
chelating agents on the stabilization of formulations as did Hazen and Berg-
strom on the stabilization of suspension concentrates by double-comb poly-
mers, Costello on the effect of processing shear time on EW formulations as
did OConnell and Rusco on antifoaming and defoaming in spray tank mixes.

Drift Reduction Technology

Hoffman et al., Fritz et al. separately presented information on the drift
reduction technology program as did Zabkiewicz et al. on using metal cat-
ions as tracers for spray deposits.

This publication is a collection of some of the symposiums peer-reviewed
papers that were published in the Journal of ASTM International (JAI). It
does not include some presentations that either the authors elected not to
publish or the paper was not in accordance with JAI Publication guidelines.
The symposium chair and co-chairs gratefully acknowledge the efforts of the
many contributors to this work; all who presented at the event, everyone

vii



who prepared the manuscripts for publication, and especially those who re-
viewed the submitted papers.

Richard Zollinger
North Dakota State University

Fargo, ND
Symposium Chair and Editor

Arlean Rohde
ExxonMobile
Houston, TX

Symposium Co-chair

viii






