18

Egypt. J. Hort. Vol. 49, No. 2, pp. 231-237 (2022)

Egyptian Journal of Horticulture

i i 12
https://ejoh.journals.ekb.eg/ s e

Preharvest Application of Salicylic Acid, Calcium Acetate and
Proline for Improving Fruit Quality and Shelf Life of “Early
Swelling” Peaches
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HE effects of preharvest foliar application of salicylic acid, calcium acetate and proline

alone or in combinations on fruit quality and storability of “Early Sweet” peaches cultivar
were investigated during 2020 and 2021 seasons. The results showed that preharvest application
of all treatments increased fruit flesh firmness as compared with control treatment. Salicylic
acid treatment increased fruit weight, size and diameter. Moreover, decreased total sugars and
fruit weight loss after storage. The results also showed that, calcium acetate treatment enhanced
physical and chemical properties of fruits especially fruit firmness before and after harvest.
Proline treatment increased fruit weight, fruit diameter, flesh firmness, TSS, peel anthocyanin
content and total sugars. Furthermore, decreased fruit acidity and weight loss after storage
on room temperature. In conclusion, the results of the present study recommended using the
combination of salicylic acid plus calcium acetate and proline to enhance fruit quality and shelf

life of peaches.
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Introduction

“Early Swelling” peach cultivar is one of the
important early cultivar in Egypt. It has a good
appearance, high TSS, low acidity, high level of
anthocyanin in the peel and good flavor. On the other
hand, fruits have higher respiration rate, soft tissue
and low storage ability. Under Egyptian conditions,
farmers complain about the lack of firmness and
short shelf life of the “Early swelling” peach
cultivar. Salicylic acid (2-hydroxy benzoic acid) is
safe, simple and natural plant phenolic compound
plays many important physiological roles such as
inhibit ethylene biosynthesis, delays fruit ripening,
enhance flesh firmness, prolong postharvest
life of fruits and increase fruit total antioxidant
(Asghari and Aghdam, 2010, Tareen et al., 2012).
Preharvest application of salicylic acid at 25 or 50
ppm during fruit development of “Canino” apricot
fruits enhanced fruit quality parameters and fruit
firmness at harvest (Attia, 2022). Calcium is one
of the essential nutrient element for maintaining
cell wall and membrane structure and function,

decreasing respiration rate, ethylene synthesis,
protein breakdown and fruit weight loss (Faust
& shear, 1972 and Abrol et al., 2017). Preharvest
application of calcium plays an important role in
keeping quality of soft fruit and vegetable crops
(Huber, 1983). Preharvest application of calcium
during fruit growth of “Thompson seedless”
and “Anna” apples maintained fruit quality at
harvest and during storage (Attia and Farag, 2017,
Farag and Attia, 2018). Proline is safe, natural
and environmentally friendly amino acid which
naturally rises under undesirable environmental
conditions. Proline plays an important role in
maintaining the structure and function of enzymes
and membrane (Kumar et al., 2010: Trovato et al.,
2019). Preharvest foliar application of proline at 15
mM on “Maleiki” peaches maintained nutritional
quality and storability of fruits (Gohari et al.,
2021). Thus, the aim of this experiment was to
investigate the effects of preharvest application of
salicylic acid, calcium acetate and proline on fruit
quality and storability of “Early Swelling” peaches
cultivar.
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Material and Methods

Plant materials and preharvest treatments

The present experiment was carried out during
2020 and 2021 seasons at El Hamam region,
Matrouh governorate, Egypt on seven years old
“Early Swelling” peach trees (Prunus persica L)
budded on nemagard rootstock. The soil was sandy
and drip irrigation system was adopted. Trees
were planted at 4 x 5Sm spacing. The experiment
was designed as a completely randomized blocks
design (RCBD) with three replication in the field.
The following foliar treatments were used: T1:
control (water only). T2: salicylic acid at 50 ppm.
T3: calcium acetate at 100 ppm. T4: proline at
50 ppm. T5: salicylic acid plus calcium acetate
(Té6: salicylic acid plus proline T7: salicylic acid
plus calcium acetate and proline. All treatments
were applied at three different stage times of fruit
development (after fruit set, at pit hardening and
at 15 days before harvesting), during 2020 and
2021 seasons, respectively.

Fruit physical and chemical quality analysis at
harvest

At harvest time, (16 and 1 of June during 2020
and 2021 seasons, respectively). Ten fruits were
harvested from each replicate to determine the
following quality parameters: fruit firmness was
measured as Ib/inch? using Effigi pressure tester
(mod. FT 011). fruit size (cm?), fruit weight (g),
flesh weight (g), stone weight (g), fruit diameter
(cm), fruit length (cm), total soluble solids (TSS) in
fruit juice were measured using hand refractometer,
titratable acidity as maleic acid was determined
according to A. O. A. C, (1985), TSS/ Acidity (ratio)
was calculated, total sugars was extracted according
to Egan et al. (1981) and measured according to
Smith, (1956) and peel anthocyanin content was
determined according to Fuleki and Francis (1968).

Assessment of fruit quality after three days of
harvest on shelf

To investigate the effect of salicylic acid,
calcium acetate and proline on fruit storability of
“Early Swelling” peaches cultivar. Ten fruits from
each replicate was kept at room condition (20+ 2C°)
for three days (to simulate shelf life), fruit firmness
(Ib/inch?) and fruit weight loss (%) were determined.

Statistical analysis

The experiment was designed as a randomized
completely blocks design (RCBD) with three
replicate (7 treatments* 3 replicates). Data were
subjected to analysis of variance (ANOVA) using
the statistical program (SAS, 2000) with three
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replications. Treatments means were compared
by LSD at 5 % level of probability according to
Sendecor and Cochran (1980).

Results

Fruit firmness of “Earl Swelling” peaches is
an important indication of fruit quality at harvest
and during storage. Data in Table (1) illustrated
clearly that “Early Swelling” peaches treated with
calcium acetate, salicylic acid or in combinations
increased fruit firmness as compared with control.
Data also showed that all treatments increased
fruit firmness as compared with control treatment.
The highest value of fruit firmness was obtained
with preharvest application of the combination
contained salicylic acid, calcium acetate and
proline (8.2 and 8.43) and the lowest value was
obtained by control (6.13 and 6.26) during both
seasons of study.

Data in Table (1) showed that fruit size,
weight and flesh weight of “Early Swelling”
peaches were increased significantly in treated
fruits as compared with untreated fruits. The data
of both seasons showed a significant increase
in all determined properties by all preharvest
treatments as compared with untreated (control).
The maximum fruit size, weight and flesh weight
were obtained by the combination of salicylic
acid, calcium acetate and proline. A similar trend
of results was obtained for stone weight in both
seasons of study.

Data in Table (1) indicated that fruit diameter
and length of “Early Swelling” peaches were
increased in treated fruits in both seasons.
Moreover, the highest value of fruit diameter
and length were obtained by the combination
contained salicylic acid, calcium acetate and
proline in one formulation. The lowest value was
obtained by control treatment.

Data in Table (2) indicated that the highest
value of anthocyanin content was obtained by
proline and control treatments in both seasons
as compared with all other treatments. The
lowest anthocyanin content was obtained by the
combination contained salicylic acid, calcium
acetate and proline.

Data in Table (2) showed that preharvest
application of proline at SOppm induced higher
fruit total sugar and TSS in both seasons as
compared with different treatments in both
seasons of study. A similar trend of results was
obtained for TSS in both seasons of study.



PREHARVEST APPLICATION OF SALICYLIC ACID, CALCIUM ACETATE AND ...

233

TABLE 1. Effects of preharvest foliar spray of salicylic acid, calcium acetate and proline on some physical
properties of “Early Swelling” peaches during 2020 and 2021 seasons.

% Flil;‘/lil;ll;%szi Fr(uciltn §)ize Fruit(\g&)’eight Flesh(geight Stone( gv;'eight Di‘%cfnl':le")ger Frui(tCILne)ngth
£

S 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
*TI  **6.13d  626f 9593f  98.73f 93.03f 95.10g 89.00f 90.87g 4.03¢ 4.75¢ 5.17d 523 553 5.77d
T2 778  7.43d  10047d 105.89d 96.09d 9952 91.26d 94.05¢ 4.83d 547d 536c 5.43d 5.64d  6.00c
T3 7976 79bc 10577b  11040c 101.24b 10621c  9520b 99.81c 6.03b 640c 547b 573 5.70c  6.14b
T4  747d  727e  9740e 10213 94.03¢  96.89f 89.98¢ 92.56f 4.03e 433f 5204 530 5.57¢  5.8d
TS  818a  803b 10607b 112.70b 101.77b  107.93b 9573b 101.40b 6.03b 6.53b 5362 5.83b 5.89b 6.13b
T6  7.77c  7.83c 10157c 105.83d 97.14c  102.10d 92.10c 96.74d 5.03c 537d 533c 541d 5.70c  6.00c
T7  820a 843 11027a 11573a 103.40a 111.1la  9690a 10438a 6.50a 6.73a 563a 5.97a 593 647a
LSD 0102 0159 0937 0597 0504 0782 0568 0813 0.184 0.103 0.084 0098 0.063 0.108

*T1: Control (water only). T2: Salicylic acid at 50 ppm. T3: Calcium acetate at 100 ppm. T4: Proline at 50 ppm. T5:
Salicylic acid plus calcium acetate. T6: Salicylic acid plus proline T7: Salicylic acid plus calcium acetate and proline.
**Values, within each column, of similar letter (s) were not significantly different according to the least significant

difference (LSD) at 0.05 levels.

TABLE 2. Effects of preharvest foliar spray of salicylic acid, calcium acetate and proline on some chemical

properties of “Early Swelling” peaches during 2020 and 2021 seasons.

Anthocyanin Fruit

Total

Treatments Peel Sugars (fresh pulp) Inj;'ls'sit(‘;/l‘;)ice Titrata?)l/:)Acidity
(mg/100g) (%)

2020 2021 2020 2021 2020 2021 2020 2021

*T1 **25.94a 26.93a 15.50a 15.35a 14.17a 14.40a 0.51d 0.60c
T2 22.09bc 22.81bc 13.65d 14.15¢d 12.93¢ 13.03cd 0.55b 0.64b
T3 23.52b 22.09cd 14.15cd 14.00d 13.70c 13.77¢ 0.53¢ 0.64b
T4 27.09a 27.80a 15.00ab 15.35a 14.00b 13.97b 0.50d 0.60c
TS 22.81bc 22.09cd 13.85d 14.50bc 13.00e 12.90f 0.60a 0.71a
T6 22.81bc 23.52b 14.50bc 14.65b 13.70d 13.10d 0.53¢ 0.64b
T7 21.83¢ 21.38d 14.00d 14.00d 12.90e 12.97ef 0.6la 0.70a
LSD 1.805 1.267 0.50 0.395 0.112 0.099 0.01 0.013

*T1: Control (water only). T2: Salicylic acid at 50 ppm. T3: Calcium acetate at 100 ppm. T4: Proline at 50 ppm. T5:

Salicylic acid plus calcium acetate. T6: Salicylic acid plus proline T7: Salicylic acid plus calcium acetate and proline.

**Values, within each column, of similar letter (s) were not significantly different according to the least significant

difference (LSD) at 0.05 levels.
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Salicylic acid and calcium acetate or its
combinations showed highest fruit acidity
percentage as compared with control and proline
treatments (Table 2).

Data in Table (3) proved that preharvest
applications of salicylic acid plus calcium
acetate, salicylic acid plus calcium acetate
and proline achieved the lowest weight loss of
“Early Swelling” peaches after storage on room
conditions as compared with control. On the other
hand, the highest fruit weight loss was obtained
by control in both seasons.

Preharvest application of salicylic acid,
calcium acetate and proline alone or in
combinations after fruit set, at pit hardening and
at 15 days before harvesting keep fruit firmness
of “Early Swelling” peaches after storage on
room temperature for three days (simulating
shelf life) during the two seasons of study. The
highest value of fruit firmness after storage was
obtained by the combination contained salicylic
acid, calcium acetate and proline while the
lowest value was obtained by control treatment
(Table 3).

TABLE 3. Effects of preharvest foliar spray of salicylic acid, calcium acetate and proline on fruit firmness and
weight loss percentage of “Early Swelling” peaches after shelf life for three days on room conditions

(20+ 2C") during 2020 and 2021 seasons.

Treatments Weight loss (%) Flesh Firmness (Ib/inch?)

2020 2021 2020 2021

*T1 **12.51a 12.45a 4.47f 4.07e

T2 441cd 5.15¢ 5.33d 5.17¢

T3 2.66e 2.66d 6.03b 6.07b

T4 8.22b 6.92b 4.90e 4.53d

TS5 2.98de 3.26d 6.13b 6.03b

T6 4.49¢ 6.47bc 5.73¢ 5.27¢

T7 2.60e 2.28d 6.40a 6.23a
LSD 1.445 1.566 0.171 0.103

*T1: Control (water only). T2: Salicylic acid at 50 ppm. T3: Calcium acetate at 100 ppm. T4: Proline at 50 ppm. T5:
Salicylic acid plus calcium chloride. T6: Salicylic acid plus proline T7: Salicylic acid plus calcium chloride and proline.
**Values, within each column, of similar letter (s) were not significantly different according to the least significant

difference (LSD) at 0.05 levels.

Discussion

Enhancing fruit quality and shelf life of
“Early swelling” peaches is one of the important
objectives of world growers and Egyptian growers
specially. The increased of fruit flesh firmness
treated with salicylic acid and calcium acetate
or their combinations might be attributed to its
influence on structure and function of membranes,
lowered respiration rate, alleviating stress and
inhibit fruit softening enzyme activities (Conway
et al., 1994 and Gang et al., 2014). Preharvest
application of calcium and salicylic acid on
“Florida king” peaches increased fruit firmness
as compared with control treatment (Ali et al.,
2014). Similar results were obtained by Ali et al.
(2021 and Abd El-Aziz et al. (2021).
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Preharvest application of salicylic acid,
calcium acetate and proline treatments enhanced
physical characteristics of “Early swelling”
peaches such as fruit size, weight, flesh weight,
diameter and length (Table 1). The improvement
of fruit physical properties indicated in this study
could be attributed to their roles in alleviating stress
impacts, preserving osmotic balance, protecting
the photosynthetic products, scavenging free
radicals and improving fruit development during
growth stages (Galston et al., 1997, Ismail et al.,
2014, Ali, 2014 and Trovato et al., 2019). Shahid
et al. (2020) showed that preharvest application
of calcium chloride during fruit growth stages
increased fruit weight, diameter and flesh
weight. Furthermore, preharvest application of
salicylic acid enhanced physical characteristics of
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“Canino” apricots such as fruit weight and size
(Attia, 2022).

Data in Table 2 showed that preharvest
application of salicylic acid, calcium acetate and
their combination decreased fruit TSS, total sugars
and peel anthocyanin content. The results of this
study are in consistent with Kassem et al. (2011),
Awad, (2013), El-Shazly et al. (2013) and Gohari
et al. (2021). Preharvest application of calcium
and salicylic acid before harvest increased fruit
acidity, peel chlorophyll a, b and decreased fruit
TSS of “Florida king” peaches (Ali et al., 2014).

Preharvest application of salicylic acid,
calcium acetate and proline treatments showed an
overall enhanced in flesh firmness after storage on
room temperature (Table 3). The good effect of
preharvest applied treatments might be attributed
to its role in maintain the structure of plasma
membrane, alleviating stress and increasing
rigidity of cell wall (Conway, 1994, Kumar et al.,
2010, Trovato et al., 2019 and Mohammad et al.,
2019).

Data in (Table 3) illustrated that the lowest
value of weight loss percentage was obtained by
combination treatment of salicylic acid, calcium
acetate and proline followed by salicylic acid and
calcium acetate. The positive role of salicylic
acid, calcium acetate and proline on reducing
weight loss could be attributed to its influence on
stabilizing the structure of membranes, enhancing
antioxidant system, postponing the senescence
process, decreased electrolyte leakage (Kumar et
al., 2010, Awad, 2013, Gang et al., 2014, Aly et
al., 2019 and Mohammad et al., 2019). Exogenous
application of proline at 15 mM on “Flat peach”
fruit during the cold storage showed higher
activity of phenylalanine ammonia lyase (PAL)
and conversely lower activity of polyphenol
oxidase (PPO), which led to a higher accumulation
of total phenols and flavonoids which reflects on
peel anthocyanin contents (Gohari et al., 2021).
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