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As sweet cherry (Prunus avium L.) export markets become more important, its shelf life results critical, since most of this fruit is shipped by ocean, a trip that can take several weeks. Pitting damage continues to be the main postharvest

detrimental quality loss during this period, which is caused by heat and mechanical damage, promoting peel depression that occurs after the fruit´s mesocarp cell layers die and dry. Pitting from mechanical damage has been shown to

occur during harvesting, when hauling from field to packing house, and during packing (1). Calcium and pectin play a key role in the fruit´s cell wall structure, strength and respiration; thus, high Ca2+ content in sweet cherry has been

correlated to higher firmness and reduced pitting and/or rain-induced cracking, the most important crop loss in many cherry-producing areas, before harvest.

Since fruits are often deficient in structural Ca2+ due to its low mobility in plants, the use of some biostimulants has been suggested to improve structural Ca2+ and pectin content which together set up an ordered three-dimensional

network crosslinked by Ca2+, forming the so-called “egg-box” junction zones. Accordingly, in this study we assessed the effect of the foliar applications of the biostimulant Packhard® on mineral content, fruit quality parameters, pitting

and cracking susceptibility of sweet cherry (Prunus avium L.).

Materials and Methods

During 2018/2019, eight-year-old Sweetheart cherry trees, located in San

Fernando Valley - Chile (34°35′ S 70°58′O), received 4 foliar applications of

the biostimulant Packhard® (Carboxy acids 6.0%, Ca 8% and B 0.25% w/v)

in the stage I of fruit development (14, 21, 25 y 30 d after full bloom).

Treatments (TR) were arranged in a complete randomized block design

with three replications and comprise the following doses TR 1 = 0.0

(control), TR2 = 1.0, TR3 = 2.0 and TR4 = 4.0 mL L-1. Calcium in middle

lamella was measured by SE-EDS microscopy; free and bound calcium by

atomic absorption spectroscopy; relative pectin content by IR-MP

microscopy. Fruit quality parameters, crop yield, pitting and rain-induced

cracking susceptibility were also assessed.

Fig 1. A) Plant cell wall structure and egg-box model representation, where each two

carboxylic groups present in two polygalacturonic chains from pectin form a coordination

complex with Ca2+; B) Scanning electron microscopy (SEM) of sweet cherry fruit

epidermis at 500 X and 1000 X. The images showed the thickness of the cell wall

structure of the cross-section of fruits treated with Packhard®.

Results show clearly that structural Calcium content in fruits increased after

foliar applications of the biostimulant Packhard® (Fig. 2). Also, Calcium

content in middle lamella increased almost three-fold in treated fruits as

well as pectin did (Fig 3.) Biometric values, like a firmness, dry weight and

dry matter increased 7.2, 14.3, and 7.3% respectively compared to control

(Table 1). Although, the percentage of pitting and cracking decrease in all

the cherry fruits applied with three doses of biostimulant Packhard® and

the control showed a gradual increase in pit depth (Table 1). On the other

hand, the induced pitting method, allowed applying a controlled

mechanical injury on the fruit of known impact energy, proving useful for

pitting susceptibility determination among cultivars (Fig. 4).

Results
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Fig. 2 Soluble calcium (A) and bound calcium (B) content in Sweetheart cherry fruits applied with three doses of biostimulant Packhard®. Data are mean values of three replicates. Means with the same letter are not significantly different from each other

(P>0.05) according Tukey-kramer test *DAFB, days after full bloom.

Fig. 3. Relative calcium (red) and pectin (blue) content in Sweetheart cherry fruits applied with 4 ml L-1 of

Packhard® and control. Data are mean values of three replicates. Means with the same letter are not

significantly different from each other (P>0.05) according Student's t-test.

Treatments
Firmness

(Durofel)

Dry

weight

(g)

Pitting

(%)

Cracking

(%)

Yield 

(Kg.tree-1)

Packhard 1 mL•L-1 84,5b 2,4b 47,7ª 42,0a 18.2a

Packhard 2 mL•L-1 83,6b 2,4b 56,9ab 52,0ab 21.8b

Packhard 4 mL•L-1 84,3b 2,3b 64,4b 74,0b 22.9c

Control 78,8a 2,1a 71,2b 84,0b 21.1ab

P-value 0,0004 0,008 0,0295 0,0376 0,6056

Table 1. Fruit quality parameters and crop yield resulting from the application of three doses of Packhard® on sweet cherry

(Prunus avium L.). Data are mean values of three replicates. Means with the same letter are not significantly different

from each other (P>0.05) according Tukey-kramer test

The biostimulant increased structural Calcium and pectin levels in fruit, improving fruit quality (i.e, increased

firmness, dry weight and soluble solid content), rain-induced cracking tolerance and postharvest storage (i.e., reduced

pitting and browning). In addition, it promoted an increase in the percentage (up to 84.0%) of large (>28 mm) and

firmer fruit (≈83.0 Durofel units). The best fruit quality was observed in TR2 and TR3, while the best postharvest

performance was detected in TR2.

The application of Packhard® in early stages of fruit development is highly recommended to sweet cherry growers,

although further information using different scion/rootstock combination, is required.

Discussion and conclusions
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Fig. 4. Pitting and cracking damage on sweet cherry (Prunus avium L.). Five categories for visible pitting damage were used:

0 which corresponds to fruit with no damage, 1 Light damage (≤ 3 depressions with diameter < 1 mm), 2 Moderate

damage (≤ 2 depressions with diameter < 2 mm), 3 High damage (≤ 2 depressions with diameter < 3 mm) and 4

Severe damage (depressions greater than those previously described).
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