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1963

Treatment 1 week 2 weeks 3 weeks

Amount /Acre

Beet
Loop- Army
ers Worm

Beet
Loop- Army
ers Worm

Loop-
ers

Beet
Army
WormMaterials Form. Tox.

Bayer 37289 E.C. 1 qt. 1 lb. 4o 18 0 0 0 0

(4 lbs. /gal.)

*Bidrin Tech. 1 pt. 1 lb. 24 17 0 0 o o

(8 lbs. /gal.)

Am. Cy. 47031 E.C. 1/3 gal. 1 lb. 26 15 0 0 o o

(3 lbs. /gal.)

Untreated check 55 5 14 2 0 1 o

1964

NIA 10242 2 lbs. 1 lb. o 5.2 3.2 0 3.2 o

50%o W.P.

Banol 1.3 lbs. 1 lb. 5.2 6.0 12.0 o 14.0 0

75% W.P.
R.P. 11783 E.C. 2 qts. 1 lb. 9.2 .0 13.2 1.2 12.0 0

(2 lbs. /gal.)

Untreated check 26.0 4.0 53.2 1.2 30.0 0

*Commercially available

Mechanical Harvesting of Lettuce
(B. L. Harriott)

Abstract: Research work aimed at developing a selective mechani-
cal harvester for crisphead lettuce was initiated in 1961. During
the course of the project, two experimental machines were con-
structed. Commercial development of the harvester was assumed
by Lockwood Grader Corporation in 1964 under terms of a contract
between Lockwood and the Arizona Research Foundation. Lockwood

is now in the process of constructing a four row prototype harvest-
er that will be capable of harvesting 1.5 acres of lettuce per hour.

Introduction

Over 50,000 acres of crisphead lettuce are produced annually in Arizona.
Current production practices for the crop rely heavily on hand labor, particu-
larly in the harvest operation. Recent developments in the agricultural labor
market indicate that growers cannot depend on an adequate supply of hand labor
and that costs for available labor will continue to increase in the future.
These developments demand increases in labor productivity by mechanization if
lettuce production is to remain a profitable enterprise in Arizona.

Work toward the development of a selective mechanical harvester for crisp -
head lettuce was initiated at the Arizona Experiment Station in 1961.
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History of Project

In December, 1960, K. K. Barnes, Head of the Department of Agricultural
Engineering, designed a sensing mechanism to mechanically select lettuce heads
for harvest on the basis of equatorial diameter of the heads and a cutting
mechanism to remove single heads from the row. As conceived by Dr. Barnes,
these two devices would serve as the basic machine components for a selective
lettuce harvester. Experimental versions of each of the two components were
constructed and preliminary functional tests with the units were made in the
Spring of 1961.

During the Fall of 1961 and Spring of 1962 efforts were concentrated on
the development of the sensing mechanism. Extensive field tests were made
with the device and design changes incorporated as the tests indicated. Also,
equipment and procedures were developed to provide quantative data related to
size, firmness, and solidity of lettuce heads. Data of this type were col-
lected during field tests with the sensor and used as a basis for evaluating
the performance of the mechanical selector as compared to human selection.

Functional testing and development work with the cutting mechanism was
conducted during the Fall of 1962. In early 1963, a sequencing and memory
mechanism to couple the sensor and cutter was developed and the units were
side mounted on a farm tractor. After preliminary field tests were conducted
with the coupled mechanisms, a recovery system and conveyor was designed and
constructed to remove lettuce heads from the cutting mechanism. The addition
of the recovery component made complete a basic one -row lettuce harvester.

Extensive testing and evaluation of the lettuce harvester during the
Spring of 1963 pointed out design changes necessary for reliable operation
of the machine. These changes were incorporated in a second version of the one -
row lettuce harvester in late 1963. Field tests and development work was con-
tinued with this machine through the Spring of 1964.

In August, 1964 a contract between the Arizona Research Foundation and
Lockwood Grader Corporation was signed which provided for commercial develop-
ment of the lettuce harvester. A two -row experimental lettuce harvester, con-
structed by Lockwood, was field tested at the Mesa Station during the Spring
of 1965.

Current Status

A four -row prototype lettuce harvester is now being constructed by Lockwood
Grader at its factory in Gering, Nebraska. The machine will be a pull -type
unit but will have its own power unit for operating all mechanisms on the har-
vester. The harvester will deliver harvested lettuce to a separate truck or
trailer unit. It is anticipated that the unit will be capable of harvesting
1.5 acres per hour.

The lettuce delivered by the machine will be essentially as it grows in
the field. Thus, the trimming and packaging operations remain to be performed



at some location other than in the field. It is estimated that each mechanical
harvester will replace 20 to 30 field laborers.

Although mechanical lettuce harvesting is nearing realization, it is doubt-
ful that many machines will be commercially available before Fall, 1966.

Biochemical Studies of Rib Discoloration and Pink Rib of Lettuce
(G. C. Sharples)

Introduction

Rib discoloration and pink rib, serious nonparasitic diseases of head let-
tuce, are thought to be the result of adverse climatic conditions or direct
physical action of various agents, including growth stresses and strains to
which leaves of tightly formed lettuce heads may be subjected.

The resulting injury to specific cells of the leaves releases the contents
of the vacuoles, allowing intermixing with enzymes associated with other cell
structures. Phenol oxidase is such an enzyme and causes the oxidation of
various polyphenols (tannin -like substances) normally found in the cell vacuole.
Oxidation of polyphenols, followed by vaguely understood polymerization reac-
tions, result in the formation of a variety of red or brown colored pigments
that are then deposited at the site of the damaged cells or on the walls of
surrounding cells.

The following information was obtained from experiments devised to investi-
gate (1) changes in phenol oxidase activity in relation to seasonal growing
temperature, (2) the development of rib discoloration in relation to seasonal
growing temperature and (3) the identification and analyses of polyphenolic
substances in lettuce leaves, the oxidation of which leads to the formation
of colored pigments.

Methods

Colorimetric assays of phenol oxidase activity were made on Great Lakes
and Imperial types of lettuce leaves harvested from plantings made at inter-
vals from August through February, 1959 -60 and 1960 -61. Similarly, rib dis-
coloration data was obtained from separate variety trials planted at intervals
so that mature heads could be harvested under a variety of temperature conditions.

Paper chromatography and ultraviolet spectrophotometry were employed as
methods for the identification of polyphenolic substances found in alcoholic
extracts of the leaves.

Calorimetric methods involving the use of the Folin -Denis reagent for total
polyphenols and of the Arnow reagent, specific for orthodihydroxy phenols, were
used in the analysis of leaves of varying age from similar plants and of simi-
lar leaves from different lettuce cultivars.
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