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Preface

Research and development of mechanized methods and systems for har-
vesting and handling fruits have been under way for the past few decades.
Numerous articles have appeared in professional and scientific journals
and trade magazines and parts of a few books deal with the subject. Howev-
er, no publication is available that contains a complete and comprehensive
description and analysis of the engineering principles and concepts used for
mechanical harvest and handling of fruits.

This book is intended as a reference and supplementary textbook for
individuals familiar with the production of fruits and nuts and/or the
application of engineering to the production of agricultural commodities.
An engineering approach has been used extensively, but an effort has been
made to present material in a style and language accessible to the non-
engineer as well. To this end, pictures have been used liberally. Persons not
versed in engineering should find that a good understanding of the princi-
ples and practices for harvesting and handling fruits can be achieved by
scanning the limited areas of the book which deal with in-depth analysis or
theory of basic principles.

Section I deals with the broad aspects of fruit harvesting, planning for
harvest, and the economics of the fruit industry. Cultural, social, and
economic aspects are addressed.

Section II presents engineering principles which have been used for
making harvest less labor intensive. Aids for manual harvest and removal
and collection techniques for machine harvest are described.

Section III covers postharvest functions. Transport, preprocessing, sam-
pling, and containerization are included.

Section IV presents the total harvest systems and describes how several
principles and practices are integrated into a variety of workable systems,
each matching the machine principles with the biological and economic
constraints of particular crops. Several systems for bush, vine, and tree
crops are described.

Appreciation is hereby expressed to the many people who made this book
possible. Several individuals are recognized as authors of specific chapters.
Many others reviewed chapters and provided meaningful input. It is the

xiii



Xiv PREFACE

hope and the intent of the authors that participation of many leaders in the
field has provided the most up-to-date treatment of the subject possible.
We wish to give special recognition to the American Society of Agricul-
tural Engineers Textbook Development Committee for sponsoring sessions
on presentation and review of the subject matter included in the text.
Finally, we wish to thank A.M. Nelson, S.V. Mikelbank, T.K. Tremper
and C.M. Zahner for their help with the preparation and organization of the
text material, to K.B. Clawson for her untiring help in preparation and
typing of the book, and to the many others who helped in so many ways.

M. O’Brien
B.F. Cargill
R.B. Fridley
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Evolution of Fruit Harvesting

R .B. Fridley

INTRODUCTION

Mechanization of the harvest and handling of fruits and nuts is the result
of an interdisciplinary research effort involving engineers, plant scientists,
food scientists, physiologists, and economists. Successful implementation
of mechanization has demanded and received meaningful inputs from these
and other disciplines (Cargill and Rossmiller 1969A). Cultural operations
have been changed, new practices devised, and management practices
altered. Special training and trellising practices have been developed
for grapes and bushberries; pruning and training practices have been
revised for some tree fruits; and chemicals have been introduced that induce
abscission and loosen some fruits and tighten other fruits. A systems ap-
proach involving modification of preharvest, harvest, and postharvest op-
erations has created efficient mechanized operations that are practical and
economic.

Although mechanization has progressed rapidly and been adopted for
harvest of many crops, new methods and machines will continue to evolve.
Few if any fruits are harvested mechanically for the fresh market because of
the risk of excessive physical damage during detachment, collection, and
containerization. Mechanization will continue to be limited to fruits that
are to be processed until improved production and harvest systems are
developed. Improved machine systems will incorporate new production
systems with new orchard designs, new tree structures, new training meth-
ods, and new hardware. Rapid automatic flaw detection and sorting, when
developed, could change the economic feasibility of mechanically harvest-
ing fruits for the fresh market. Economic feasibility will be affected also by
the cost and availability of labor within the geographical area of production.

Harvest mechanization was given its first major thrust during World
War II, when the need for people in the armed services brought about a
shortage of laborers for the harvest of agricultural crops (Thor and Mamer
1969). The objective at that time was to develop the capability to harvest
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