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COMMENTS ON MECHANICAL HARVESTING OF CHERRIES IN 1962

R. T. Whittenberger (Biochemist at U.S. Department of
Agriculture research laboratory, Philadelphia) in cooperation with
H. P. Gaston, S.L. Hedden, and J.H. Levin of Michigan State University

Machine harvesting of red Cherries is a new concept. Five years ago it was
inconceivable that Cherries could ever be shaken from trees in total quantity
without prohibitive damage to tree and fruit. Yet today the vision of a new and
more efficient way of harvest is a reality.

The story of the rise of mechanical harvesting is a story of concerted action by
a handful of growers, equipment manufacturers, processors, and research
scientists. Problems transecting the entire Cherry industry were met. The
first and key problem concerned the development of shaking equipment. Unless
equipment could be designed that would remove all or nearly all Cherries from
a tree, there was little use of carrying the experiments further. After it was
demonstrated that Cherries could indeed be separated by shaking (3, 11), sub-
sequent problems were tackled in the order of their importance. :

As might be expected, early failures were commonplace. Recoveries were low
(3), bark damage was excessive, and Cherries were overbruised. Equipment
did not operate efficiently, if it operated at all. Proper ways of decelerating,
collecting, and handling Cherries were unknown. Meanwhile, growers became
aware of the harvesting research and adopted an attitude of ""wait and see'.
Above all, they demanded equipment that would not damage trees and would
operate reliably at all times. Yet they never questioned the prediction that
tremendous savings in harvesting costs could be effected.

EXPERIENCES IN 1962

The citation of an example will indicate the degree of advancement of the mechan-
ical harvesting movement in 1962. Herbert Teichman, a grower near Eau Claire,
Michigan, machine-harvested his entire crop (110 tons) without the aid of a single
hand-picker. He initiated night harvesting and kept his equipment in operation for
18 to 24 hours a day. Trees on hillsides as well as on level ground were harvested.
Bark damage was nominal and Cherry bruising was no worse than for hand-picked
fruit. The first 90 tons of the unsorted crop received an average grade of 91% of
U.S. No. 1 at a processing plant. The last 20 tons. were of inferior quality. After
completion of his harvest, Teichman made the equipment available to other growers
for the harvesting of an additional 90 tons.

The significance of this performance is far-reaching. It proves that a complete
and satisfactory job of machine-harvesting can be done with present techniques
and equipment. It proves further that quality can be maintained and bruising can
be minimized. A grower not only can be freed of his dependence on hand-pickers,
but he can slash harvesting costs at the same time. The performance shows also
that night harvesting and custom harvesting can be practical.



In citing Teichman's results we must not overlook or fail to give credit to several
other growers who pract1ced mechanical harvesting with equal success. Acknow-
ledgment also is due equipment manufacturers who worked closely with growers
and gave assistance in many wayss .

Figure 1, Equipment used by Teichman
in day and night harvesting of 110 tons of
Cherries,

CHERRY BRUISING

A realistic and over-all appraisal of mechanical harvesting in Michigan in 1962
shows a dark side as well as a bright side. Perfection has not yet and never will
be reached, Perhaps the most common and grievous fault was overbruising. For
instance, in 3 of the 7 mechanical harvesting systems that we .studied, overbruis~
ing occurred (see orchards 5, 6, and be Table 1),

If Cherries are being harvested for the juice plant, bruising is of little consequence
and harvesting can proceed at a rapid and carefree.rate. If, however, processing
quality is desired, the question becomes not ""How many pounds per hour can be
harvested?* but "How great is the bruising?"

Both grower and processor sujﬁe‘r“loése'szgwhen overbruising oc':clz'trs‘; -Badly bruised
Cherries, whether handled in lugs or water, lose 1 to 3% in weight before delivery



to a processing plant (7, 10)., The grower accordingly is short-weighted while
the processor can complain about poor quality and low processed yield,

A Cherry is most tender and most susceptible to bruise damage at the time of -
harvest (6, 9). This places a critical requirement on the harvesting equipment
and is the basis for our endless campaign against overbruising in the orchard,
During the first six to eight hours after harvest, however, the living tissues of the
Cherry, regardless of their env1ronment, undergo changes which result in a
toughening of the ﬂesh (1 é9):,. For thls reason Cherries can be handled somewhat

-’éiilisiy,;(4,_-5, 8). Pocketing,
f?«of decelerator strlps,

able job with 1nf,(‘ rlori eq{iip‘men‘t;”;

Table 1, Range 1n brulse d‘ : eofmechanlcallxharveste "I:Vh"'e":rries

Orchard No, Har est‘fMethod vBrdised4Cherries - %

1 machine 4.4
2 machine 4,6
3 machine 4,6
- hand (ave;) : 4,8
4 “‘machine ©~ 4,9
5 machine 9.2
6 machine 9.8
7 machine 11,6

PROCESSING STUDIES

During 1961 and early 1962 it became apparent that information was needed on the
commercial processing of pure machine-picked Cherries,: Previously, such Cher-
ries either had been blended with hand-picked lots for processing, or had been
diverted directly to the juice plant. Questions concerning the removal of stems,

. removal of debris, sorting, processed yleld and processed quality of mecha.nlcally
harvested Cherries were unanswered; : ~ = ,

In 1962, therefore, we enlisted the coeperation of several growers and processors
who were willing to participate in the study. “Detailed data were taken during all



harvesting, handling, and processing steps, and the behavior of Cherries was
followed from the tree to the table. ‘In all, 55 tons of straight machine-picked
Cherries from six different harvesting systems in the three major Cherry
producing areas of Michigan were processed in four different plants. An add-
itional 33 tons of hand-picked fruit from the same orchards were processed
also. Twenty test runs were made with samples which ranged in weight from two
to six tons. Before the tests, which usually were made following a scheduled
break in plant production, the processing lines were cleaned thoroughly inorder
to accurately separate the experimental lots. Cherries of poor quality as well
as good quality were accepted in the order of their occurrence. Thus, a true
cross-section of machine-picked Cherries in Michigan was obtained.

Cherries were handled and p‘ro‘ce‘snsed under normal conditions. This made
possible (1) a direct comparison with hand-picked fruit, and (2) a determination
of the nature and magnitude of new problems. The processing data are sum-
marized in Table 2. 3

The advantages of the hand-picked Cherries over their machine-picked coun-
terparts were as follows: raw product grade, 2.5%; attached stems, 2.4%;
defective Cherries (excluding stems), 0. 1%; soft, bruised Cherries, 3.5%;
rate of sorting, 17.3%; cost of sorting, 23.9%; pick-outs, l.2%; and pitted
yield, 0,6%. Although the hand-picked lots had the lower grade point score,
a higher proportion of them produced an A grade pack (70% vs. 57%).

Table 2 shows also the range in values of the quality and yield factors. Con-
siderable overlapping of values occurred, This means in other words, that
some machine~picked lots were superior to some hand-picked lots, and vice
versa.
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STEMS, DEFECTS, AND COSTS

The most 31grfifré‘ant ck required for the p""o‘cessmg of machme—plcked Cherries
comprised a slow1ng-do: : :
, g women would

and return the Cherry to the

belt. Meanwhlle, other seriou ly blemlshed ;
grade score would suffer accor ; ‘
should be sought. The presen
increased ($1~ ,83 p‘erw,tgn)i s

tations. Experlence has shown
on a tree, defective® as well as
lected essentially all of the Che

If a high proportion of Cherries on a tree are defective, an increase in processing
difficulties will follow, regardless of the method of harvest., Thus, several lots
of both hand-picked and machine-picked Cherries received a processed grade of
C. Indeed, during the season many loads of hand-picked fruit were relegated to
juice plants. The relatively high proportion of defective fruit in 1962 was trace=-
able to frequent wind storms. In seasons of fewer storms, sorting operations
would be easier and sorting costs lower.

Willard Burnette, of the Burnette Farms Packing Company at Keeler, Michigan,
observed that many of the defective Cherries in machine-picked lots were relatively
small, partially dried, and conspicuously blemished. Consequently, each defec-
tive Cherry had a relatively small effect on raw product grade, since grade is.
determined by weight rather than by number of defective fruit. Moreover, such
fruit was comparatively easy to detect and remove on the sorting belt.

The average grower was paid 2. 5% less for machine-harvested Cherries than for
hand-picked fruit (2. 4% more attached stems plus 0. 1% more blemished fruit).

With Cherries worth $100 per«'tj;on, the 2. 5% was equivalent to $2, 50 per ton. On
the other hand, sorting and stemming costs were $1. 83 per ton more, and pitted
yield was 0, 6% less, equivalent to a loss of $. 60 per ton. Therefore, the additional
cost of processing mechanically harvested Cherries was $2.43 per ton, a value
which balanced well with the $2. 50 per ton decrease paid the grower. ..



Figure 5,  Federal inspector determining the raw
product grade of machine-harvested Cherries,

QUALITY PACK

If we select from the study only those samples which received grade A after
processing, a new set of sorting and cost values is obtained (see Table 3.)

Table 3. Quality pack of machine-harvested and hand-harvested Cherries

: ‘Machine Hand
Factor i S ’ "~ harvested © harvested
Raw product grade, U,S, No. 1 90, 4% ' 94, 2% .
Cherries with stems attached = 3.3% s 0.5%
Defective Cherries (excluding sterms) 6.3% ' " 5.4%
Slow-down of sorting line ’ g 22.0% - : -

Cost of sorting 1 ton of Cherries - - $13.16 , $10,28
Pick-outs ~ ' . 5.1% 4.1%
Yield of pitted Cherries o 82.5% 84.9%

Processed grade score 93.2 92.0




With grade A pack, sorting and stemm
$2. 88 per ton more than for hand-pick
equivalent to a loss of $2,40 per ton.

stemming, and yield are concerned; v
same time, the grower was paid $3.4
fruit,

Similar f1nd1ngs on quality and process
were obtained by C. L, ;
State University, East Lansmg,

The leaves, twigs, and other quirls pr
have been of minor concern to, i

This left a balance of $1. 88 per|

edford of the 1»

weight (5) and is easily ﬂoate

ng costs of machine~picked Cherries were
d fruit, Processed yield was 2.4% lower,
herefore, packing costs, as far as sorting,
re increased by $5.28 per ton. At the
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fepartment of Food SC1ence, Michigan
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“Figure 2.
Cherries in a proces

Sizing: ancii-'asorting of machine-harvested
sing plant.



F1gure 4, Left: machme-harvested Cherries of average quahty (89% U, s.
. 1). Defective Cherries are at top of tray. Right: hand-picked Cherries
from same orchard picked on same day (89% U. S, No. 1),

CONCLUSION

Quality packs of machine-harvested Cherries can be made with only minor changes
in existing prOCessh1g methods, If the additional packing costs of $3 to $6 per ton
are viewed in the llght of the $30 to $40 per ton decreases in harvesting costs
brought about by mechanical harvesters (4, 5, 8), substantial over-all savings to

the Cherry 1ndustry are apparent, . The savings are gained in an area of great
need. With close cooperatlon of grower and processor, the 1ndustry can strengthen
its pos1t1on in the competitive market,

Problems associated with the processing of mechanically harvested Cherries are
not new, Attached stems, blemished fruit, and overbruising have caused trouble
with hand-harvested fruit throughout the years. Mechanical harvesters in most
cases merely aggravate these faults, € d

Improvements can be expected in the packing of all Cherries, regardless of the
method of harvest. Leonard Sobkowski, of Cherry Growers, Inc. at Traverse
City, Michigan, has recently pointed out the potential significance of new elec-
tronic Cherry sorting machines, The machines discard defective Cherries and
deliver a constant pre~set quality of fruit to the pitters. Trials with the machines
are planned in 1963,
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