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Methods

Samples of lettuce were taken from fields in each lettuce producing area
of Arizona throughout the harvest period during the 1964 -65 season. Lettuce
heads were picked up directly behind the cutters and before packing. The fol-
lowing lettuce deals have been studied - Willcox Fall, Salt River Valley Fall,
Yuma Winter, Salt River Valley Spring, and Willcox Spring. Information was
collected on 13 varieties from 31 grower- shippers. Data from California has
also been provided for this study.

The size, weight, firmness and the number of wrapper leaves of each head
under study was observed and recorded. Each head was measured at each of three
stages of trimming: first, as it was cut in the field for commercial pack;
second, as it was trimmed to two wrapper leaves (for flat pack); and third, as
it was trimmed for retail sale (wrapper leaves and outer cap leaf removed).
The size measurements include maximum and minimum equatorial diameters and
polar diameter. The heads were measured with a device designed by. The Uni-
veristy of Arizona Agricultural Engineering Department.

All observations, along with the date and identification of the lettuce,
were recorded for each head on a separate IBM card. A program has been set up
to compile and to analyze the data on the IBM 7072 computer. The means, fre-
quency distributions, variances and other statistics on these data will be
calculated. A good picture of the lettuce head will be revealed. Information
will be developed for areas, varieties, and even for individual growers as
well as for the whole industry.

Results

Since the data collected in the 1964 -65 season still are being processed
in the computer, no findings can be reported at this time.
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Introduction

During the spring of 1964, a survey was made of some of the characteristics
of harvested and packed Arizona lettuce. The main concern of this study was
to find out how the type of packing (flat vs. bulge) affected the lettuce and
to learn what other factors are important in the packaging of lettuce.

It is recognized that overpacking causes problems, but shippers continue
the practice. It is hoped that information from this study and others to fol-
low will lead to improved methods of packing and containers for lettuce.

Methods

The Yuma lettuce was held in storage (36 °F) for ten days and on April 22-
23, 1964, was removed for evaluation. The Red Rock and Marana lettuce was
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stored for eight days at Tucson and observed on May 20, 1964. Five cartons of

each type of pack from each shipper were studied. Each figure in Table 1 is

an average of the five cartons.

Evaluations in Table 2 are for individual cartons.

The type of pack (flat or bulge) was designated by the shipper. In some

cases the differences between the two packs were very obvious, but with others
no differences were apparent. All cartons contained 24 heads.

At the end of storage, each carton was weighed and unpacked. Each head

then was trimmed and evaluated for firmness and bruising. The weight of the
trimmed, retail marketable heads in each carton was recorded on two shipper

lots.

A bruising rating scale of 9 to 1 was used. Heads with a 9 rating had no
bruising or injury; while lettuce with a 1 rating was completely crushed and
was not usable. Heads with intermediate ratings had varying degrees of injury.

These tests did not simulate conditions normally submitted to lettuce in

transit. It seems reasonable to say that greater differences in bruising would
have been found if the lettuce had received more handling. Actual transit

studies need to follow such studies as reported here.

Results and Discussion

The information obtained in this study is summarized in Tables 1 and 2.
The following observations were made:

1. Bruising and breakage of lettuce were slightly worse in the bulge
pack.

2. The bulge pack usually had more mature (sometimes overmature),

hard heads than the flat pack.
3. Many of the hard heads were white and of poor eating quality.

4. The heavier (over 55 lbs.) cartons had more head breakage.

5. The lighter (43 to 47 lbs.) cartons had much greener and better
quality lettuce.

6. When soft heads were packed with hard heads in a bulge pack,
the soft heads usually were squashed and unsalable.

7. The weight of trimmed lettuce from the bulge pack was more than
that from the flat pack, but lettuce from the bulge pack required
more trimming and was of poor quality.

8. Characteristics of the lettuce head which appear important in
packaging are size of the head, number of wrapper leaves, firm-
ness of the head and the ratio of the soft:firm:hard heads.

Studies such as these will continue as well as transit tests and package

evaluations.



Table 1. Weight, firmness and bruising condition of flat and bulge packed
lettuce from different Arizona shippers, after storage period in
Spring, 1964.

Shipper
Type
of

pack

Average
Weight of carton

(lbs.)

Average
Firmness of heads

(% in cartons)

Average
bruising
rating

for heads/1Before
trimming

After
trimming Soft Firm Hard

At Yuma:

A Flat 43.3 33.0 6 70 24 6.9
Bulge 48.6 35.4 4 48 48 6.7

B Flat 44.4 0 34 66 7.2
Bulge 44.8 0 37 63 6.9

C Flat 47.5 0 73 27 7.4

Bulge 48.3 6 56 38 7.4

D Flat 52.1 2 13 85 6.1

Bulge 58.4 2 10 88 5.7

E Flat 49.6 0 5 95 6.4

Bulge 49.6 0 15 85 6.5

At Red Rock:

F Flat 49.2 36.1 14 46 40 7.3

Bulge 54.9 38.4 19 27 54 6.1

/1 Bruising rating: 9 = No bruising or injury;
1 = Crushed; not usable.

Table 2. Weight, firmness, and bruising condition of individual cartons of two
varieties of lettuce from Marana, Arizona, after storage period,
Spring, 1964.

Shipper

Carton
Identification

No.

Weight of carton
(lbs.)

Firmness of heads
(% in carton)

Average
bruising
rating

for heads /1
Before After

trimming trimming Soft Firm Hard

Great Takes Regular:

G 1 53.5 39.5 4 26 70 6.4

2 51.8 34.2 4 26 70 6.1
3 43.2 32.7 28 38 34 7.4

Ave. 49.5 35.5 12 30 58 6.6

Vanguard:

1 43.1 34.0 41 55 4 7.2

2 42.5 30.5 54 42 4 6.7

3 45.5 34.0 42 29 29 6.5

Ave. 43.7 32.8 46 42 12 6.8

/1 Bruising rating: 9 = No bruising or injury;
1 = Crushed; not usable.
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