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Abstract. The objective of this study was to evaluate the effect of plant growth regulators on postharvest fine
table grapes “Italy”. The grapes were harvested at a commercial vineyard in the city of Canguçu, RS, Brazil and
transported to the UNIPAMPA-Campus Dom Pedrito. The treatments were: distilled water (control); 500 ppb of
1-methylcyclopropene [MCP-1 (12 h at 20 ◦ C)]; 10 µM of salicylic acid and; 100 ppm of ethylene. The design
was randomized, where each treatment had three replicates, and each replicate consisted of 3 bunches (about
2 kg). The evaluations were performed on the day of harvest (characterization – day zero) and at 7 and 14 days
of storage at 18 ◦ C controlled. It was evaluated: browning of stems, loss of fresh bunch weight, percentage of
abscission of berries, rot incidence, total soluble solids – SS (◦ Brix), percentage of dehydration of the stem,
titratable acidity – AT (% tartaric acid), gluconic acid, “ratio” (SS/TA) and density. It was found that the
application of 10 mM of salicylic acid in postharvest fine table grapes “Italy” can help a smaller abscission
of berries and less dehydration of the stem, which may prolong the shelf life of these grapes.

1. Introduction
The main problems of table grapes after harvest and during
storage are dehydration, berry drops and rots, which can
be minimized by proper and careful handling of the fruit
[1]. The widest possible knowledge of the changes that
occur in berries from growth to senescence, especially
since the maturity, and the factors that influence them is
essential to the quality requirements by different types of
consumers. In this case, the monitoring and control of
storage conditions and inputs used in post-harvest practices
amplify the competitive potential and preserve the sensory
properties of grape [2]. Ethylene is a plant hormone
produced naturally by plants and affects the longevity of
the same, through the induction of physiological responses
[3], its main effect on the horticultural products is the
induction of increased respiratory activity, which increases
the metabolic activity and anticipates senescence [4].
Treatment with inhibitors delays the injurious effects of
ethylene [5, 6]. The compound 1-methylcyclopropene (1MCP), has been used in post-harvest treatments, because
it is a nontoxic compound and efficient inhibitor of
ethylene. The MCP-1 binds in an irreversibly way to
the receptor sites of cell membranes, preventing the
physiological stimulus of ethylene [4]. Another regulator
used as an ethylene inhibitor is salicylic acid (SA)
due mainly to be related to the reduction of the ACC
oxidase activity, ethylene forming enzyme [7]. This plant
growth regulator plays an important role in regulating
a
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physiological processes, plants resistant to biotic and
abiotic stresses [8–10]. SA reduces the concentration of
free radicals and reduces the activity of enzymes such
as phenylamine ammonia-lyase (PAL) and peroxidase
(POD), both enzymes are linked to lignification of tissues
process [11]. Therefore, the objective of this study was
to evaluate the effect of different plant growth regulators
on postharvest conservation of the grape “Italy” stored at
18 ◦ C.

2. Materials e methods
The experiment was conducted by the Center for Study,
Research and Extention in Oenology (NEPE2 ) of
UNIPAMPA – Campus Dom Pedrito, RS, Brazil. The
grapes were harvested at a commercial vineyard in the
city of Canguçu, RS, and carefully transported to the
UNIPAMPA. In the laboratory, the bunches which had
good health were selected.
The design was randomized, each treatment had 3
replicates and each replicate consisted of three bunches
of approximately 2 kg. The treatments were: (T1) distilled
water (control); (T2)500 pbb of 1-methylcyclopropene [1MCP(12 h at 20 ◦ C]; (T3) 10 µM of salicylic acid and; [T4]
100 ppm of ethylene. Treatment with distilled water (S1);
salicylic Acid (T3) and; ethylene (T4), were applied with
manual spray to point of runoff.
The grapes treated with 1-methylcyclopropene (T2),
were packed in sealed plastic box, during the twelve hours
at a temperature of 20 ◦ C. The evaluations were performed
on the day of harvest (characterization – day zero) and at
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Figure 1. Darkening of the stem bunch of vine “Italy” treated or
not with plant growth regulators. T1 = distilled water (control);
T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h at 20 ◦ C];
T3 = 10 µM of salicylic acid and; T4 = 100 ppm of ethylene.
Vertical bars represent the standard error of the mean (n = 3).

Figure 2. Loss of the fresh weight bunch of the vine “Italy”
treated or not with plant growth regulators. T1 = distilled water
(control); T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h
at 20 ◦ C]; T3 = 10 µM of salicylic acid and; T4 = 100 ppm of
ethylene. Vertical bars represent the standard error of the mean
(n = 3).

7 and 14 days of controlled storage at 18 ◦ C as an attempt
to simulate the conditions of commercialization of grapes
in a supermarket.
The grapes were evaluated for browning index of
stem, using the scale: 1 – to green, fresh and turgid
stems; 2 – green, opaque; 3 – green to brown;
4 – predominantly brown; 5 – brown pardo and dry.
Fresh weight loss, expressed in grams, with performed
weighing of the repetitions on the first day of the
experiment and after seven and fourteen days. Abscission
of berries percentage was determined by the mass
difference obtained by weighting of the bunches and
dropped berries. Rot incidence, expresses in %, was used
a scale were: 0 = 0%; 1 < 5%; 2 = 5–25%; 3 = 25–
50%; 4 => 50%. Total Soluble Solids – SS (◦ Brix) was
determined with a digital refractometer. Percentage of
dehydration of stem, determined by weighing the fresh
stems and weighing after being removed from the stove
at 72 ◦ C for three days (constant weight), calculating
the difference between values. Titratable Acidity – TA
(% tartaric acid) was determined by titration with
0.1 N NaOH to pH 8.1 and the results expressed in %
of tartaric acid. Gluconic acid, physical-chemical analysis
by infrared spectrometry technique by Fourier transform
(FTIR) indicates the concentration of rot in the wort.

Figure 3. (%) Abscission of bunch’s berries of vine “Italy”
treated or not with plant growth regulators. T1 = distilled water
(control); T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h
at 20 ◦ C]; T3 = 10 µM of salicylic acid and; T4 = 100 ppm of
ethylene. Vertical bars represent the standard error of the mean
(n = 3).

Figure 4. Rot incidence of the bunch of vine “Italy” treated or
not with plant growth regulators. T1 = distilled water (control);
T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h at 20 ◦ C];
T3 = 10 µM of salicylic acid and; T4 = 100 ppm of ethylene.
Vertical bars represent the standard error of the mean (n = 3).

“Ratio” (SS/TA), determined by the differential between
soluble solids and titratable acidity. Density, physicalchemical analysis by the infrared spectrometry technique
by Fourier transform (FTIR).
The results obtained were subjected to analysis of
variance (F test) and multiple comparison of means by
Tukey test at 5% of probability.

3. Results e discussion
A smaller degree of darkening of the stems was observed
in the control treatment (T1), and higher in T3 and T4
(Fig. 1). The dimming feature and rachis drying,
accompanied by the softening of the berries, were
indicated as the main symptoms of dehydration grapes
[14]. As for the loss of fresh weight of the bunch, the
T1 during the 14 days of experimentation showed the
smallest loss; on the other side, T2 and T4 had significant
losses at the end of the experiment (Fig. 2). However, in
an experiment conducted with grape “Isabel”, found no
additional effect of fresh weight loss after application of
1-MCP [15].
The abscission of the berries was lower in the grapes
with the application of 10 uM of salicylic acid (T3)
(Fig. 3). The abscission of the berries is associated with
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Figure 5. Total Soluble Solids (◦ Brix) of the bunch of vine
“Italy” treated or not with plant growth regulators. T1 = distilled
water (control); T2 = 500 pbb of 1-methylcyclopropene [1MCP(12 h at 20 ◦ C]; T3 = 10 µM of salicylic acid and; T4 =
100 ppm of ethylene. Vertical bars represent the standard error
of the mean (n = 3).

Figure 6. Dehydration of the stem from the bunch of the vine
“Italy” treated or not with plant growth regulators (%). T1 =
distilled water (control); T2 = 500 pbb of 1-methylcyclopropene
[1-MCP(12 h at 20 ◦ C]; T3 = 10 µM of salicylic acid and; T4 =
100 ppm of ethylene. Vertical bars represent the standard error of
the mean (n = 3).

the increase of the activity of hidrolases of cellulase and
polygalacturonase enzymes [12].
The rot incidence in grapes was lower treatment
control (T1), however, treatment with ethylene (T4)
showed the highest rot incidence (Fig. 4). This result can
be explained because of the action of ethylene in triggering
various physiological and biochemical processes related to
maturation, increasing the respiratory rate of the same.
The SS had an increase during storage, without
significant differences between treatments, this increase in
SS is probably due to the concentration of soluble solids by
water loss (Fig. 5). Non-climacteric fruits, such as grapes,
hardly changes in sugar content during post-harvest [13].
However, there may be a significant increase in the initial
sugar content due to degradation of the cell wall [4].
The percentage of stems dehydration was lower
in the control treatment (T1) and in the treatment
with the application of 10 µM of salicylic acid (T3)
(Fig. 6). Other studies confirm the positive action of SA
in maintaining of the postharvest quality of roses “Vega”,
helping the water balance of the rods [16].
The TA decreased in all treatments, with no
significant differences between these throughout the
experiment (Fig. 7). However, grapes from the cultivar
“Isabel” evaluated after the use of 1-MCP showed a

Figure 7. Total Acidity (% tartaric acid) of the bunch from the
vine “Italy” treated or not with plant growth regulators (%). T1 =
distilled water (control); T2 = 500 pbb of 1-methylcyclopropene
[1-MCP(12hat 20 ◦ C]; T3 = 10 µM of salicylic acid and; T4 =
100 ppm of ethylene. Vertical bars represent the standard error of
the mean (n = 3).

Figure 8. Gluconic acid of the bunch from the vine “Italy” treated
or not with plant growth regulators (%). T1 = distilled water
(control); T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h
at 20 ◦ C], T3 = 10 µM of salicylic acid and;. T4 = 100 ppm of
ethylene. Vertical bars represent the standard error of the mean
(n = 3).

Figure 9. “Ratio” of the bunch from the vine “Italy” treated or not
with plant growth regulators (%). T1 = distilled water (control);
T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h at 20 ◦ C];
T3 = 10 µM of salicylic acid and; T4 = 100 ppm of ethylene.
Vertical bars represent the standard error of the mean (n = 3).

significant maintenance of titratable acidity during the
experiment [15].
The presence of gluconic acid, considered an indicator
of grape rot showed up in larger quantities in grapes of the
treatments (T1) and (T4), confirming the results previously
reported by variable of rot incidence (Fig. 8).
The relation between sugar and acidity known as
“ratio”, was higher in grapes (T2), but all treatments
showed an increase over the 14 days of experiment
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Figure 10. Density of the bunch from the vine “Italy” treated
or not with plant growth regulators (%). T1 = distilled water
(control); T2 = 500 pbb of 1-methylcyclopropene [1-MCP(12 h
at 20 ◦ C], T3 = 10 µM of salicylic acid and;. T4 = 100 ppm of
ethylene. Vertical bars represent the standard error of the mean
(n = 3).

(Fig. 9). Result differs from the work done through the use
of cultivar “Isabel”, where the 1-MCP did not affect the
relation between sugar and acidity [15].
The density had a significant increase in treatment T4
to the 7th day. However, there was a reduction in the
density of all treatments until the end of the experiment
(day 14) (Fig. 10). The density is directly related to
SS (◦ Brix), due to the presence of glucose and fructose,
considered its main components.

4. Conclusion
It is concluded that the application of 10 µM of salicylic
acid in the post-harvest of table grapes “Italy”, can help a
smaller abscission of berries and lower dehydration of the
stem, which may prolong the shelf life of these grapes.
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