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1. Introduction

Although fresh horticultural crops are rich in nutrients and various biologically active
chemicals, they are also perishable. During the pre- and postharvest periods, fresh horti-
cultural products inevitably suffer from quality deterioration and decay [1]. Especially in
developing countries, approximately one-third of fresh horticultural products are lost dur-
ing the postharvest storage and marketing processes and do not reach consumers’ tables [2].
Decay not only causes economic losses, but also produces mycotoxins that accumulate in
fresh horticultural products, which is a serious threat to consumer health [3]. Effective pre-
and post-harvest techniques play a key role in improving the quality of fresh horticultural
products [4]. The aim of this Special Issue is to provide readers with a more in-depth under-
standing of preharvest and postharvest factors that affect the postharvest quality, disease,
ripening and senescence, and shelf life of horticultural crops, which could better serve
the horticultural industry. After a rigorous review, a total of thirteen articles (two review
papers and eleven research papers) are included in this Special Issue, which examines and
discusses field management and pre- and postharvest treatments, as well as proposing new
methods to improve the quality and shelf life of various fresh horticultural products.

2. Overview of Published Articles
2.1. Internal Factors Affecting the Quality of Horticultural Crops

Variety and maturity are important intrinsic factors affecting the quality of fresh
horticultural produce [1]. Ayuso-Yuste et al. (contribution 1) cultivated five traditional
tomato varieties and one commercial variety under organic conditions. The results show
that traditional varieties have higher contents of total soluble solids (TSSs), titratable acidity,
vitamin C, lycopene, β-carotene, and bioactive compounds during ripening. Zou et al.
(contribution 2) harvested Akebia trifoliata fruits at four stages of maturity and found that
fruit size increased and firmness decreased during ripening. Moreover, the accumulation
of TSS, fructose, glucose and ascorbic acid content and the decrease in total phenolic and
total flavonoid levels in the fruit occurred during ripening. Therefore, A. trifoliata fruits
harvested at 148 days after full bloom had the best quality and longest shelf life.

2.2. External Factors Affecting the Quality of Horticultural Products
2.2.1. Field Management

The development period is critical for the formation of postharvest quality and re-
sistance in fresh horticultural products. Light, irrigation, soil, and fertilization affect the
quality of horticultural products in terms of photosynthesis, respiration, and nutrient
content [5]. Photosynthesis is the process by which plants use captured light energy for
photochemical reactions and carbon assimilation, which is the basis for crop yield and
quality formation [6]. Nadeem et al. (contribution 3) demonstrated that on-tree fruit
bagging and 10-day cold storage maintained the postharvest quality of ‘Samar Bahisht
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Chaunsa’ mango fruit, including its firmness, TSSs, vitamin C and total phenolic content,
and antioxidant activity. Major et al. (contribution 4) showed that the application of a plant
cover increased the dry matter, starch, and sugar contents of ‘Early’ potato varieties. In
addition, the potato tubers harvested from the covered plants showed a similar sensory
quality after oil frying compared to potatoes without the cover. Soil moisture status also
affects the quality of fresh horticultural crops, and the proper irrigation of arable land is
conducive to the coordination of soil water, fertilizer, gas and heat, thereby improving the
quality of fresh horticultural crops [7]. Melero-Meraz et al. (contribution 5) showed that
supplemental irrigation increased fruit yield, fruit mass, and the proportion of ‘Roja Lisa’
cactus pears. Moreover, the irrigation treatment reduced fruit mass loss at harvest and
during storage.

2.2.2. Preharvest Treatments

Preharvest chemical spraying can significantly improve the postharvest quality of hor-
ticultural products. Compared with postharvest treatment, preharvest chemical spraying
during the development period is simple, which is more conducive to the application in
production practice. Preharvest spraying can not only solve the problems encountered
after harvest, but also play a key role in the growth and development of crops, field dis-
ease control, and postharvest quality. The spraying has a more pronounced effect [8,9].
Zhu et al. (contribution 6) showed that plants of ‘Longshu No.7’ potato sprayed with 3%
chitosan before harvest had enhanced phenylpropanoid metabolism and an accelerated ac-
cumulation of suberin polyphenols and lignin. Moreover, periderm formed in the wounds
of potato tubers, thus improving their postharvest quality. Ziogas et al. (contribution 7)
demonstrated that foliar spraying with a Si-Ca-based product delayed maturation, main-
tained postharvest quality, and reduced decay during the storage of ‘Clementine’ man-
darins. Gong et al. (contribution 8) found that preharvest spraying with a chemical elicitor
delayed ripening and maturity and maintained the postharvest quality of fruit. Moreover,
the spray improved the antioxidant activity of the harvested fruit by enhancing the antioxi-
dant system. In addition, the spray maintained cell membrane integrity, thereby reducing
the chilling injury of harvested fruit during cold storage.

2.2.3. Postharvest Treatments

After harvest, the quality of fresh horticultural crops deteriorates with ripening/ripening
and senescence, and undesirable metabolic changes occur in response to storage environ-
ments, including softening, uneven color, and a loss of flavor and nutrients [10]. Although
these physiological and biochemical changes cannot be stopped, appropriate postharvest
measures and improved storage conditions help to delay ripening and senescence, maintain
postharvest quality, and extend the shelf life of fresh horticultural crops during storage.
Sortino et al. (contribution 9) showed that coating fresh-cut ‘Hayward’ kiwifruits with
mucilage from Opuntia ficus-indica and Aloe arborescens delayed fruit ripening and main-
tained appearance and texture. The coating also maintained TA and TSSs, reducing weight
loss and microbial activity. In addition, the coating extended the shelf life of fresh-cut
kiwifruit. Vilvert et al. (contribution 10) demonstrated that chitosan–graphene–oxide-based
biodegradable packaging could delay ripening and maintain the postharvest quality of
‘Tommy Atkins’ mangoes during cold storage. Moreover, the packaged fruit demonstrated
higher levels of ascorbic acid, yellow flavonoids, phenolic compounds, and antioxidant
activity. Choi et al. (contribution 11) found that chlorophyll fluorescence changes dur-
ing fruit ripening and can be used to classify the ripening stages. Tomatoes stored in
the dark at 20–15 ◦C (day–night) had delayed ripening. However, tomatoes stored at
30–20 ◦C (day–night) with a light intensity of 400 µmol·m−2·s−1 showed greater accumula-
tion of sugar, phenolics and lycopene, and higher levels of antioxidant activity. Dogan et al.
(contribution 12) showed that the atmospheric composition of 3% O2 + 15% CO2 effectively
delayed the ripening of fresh ‘Bursa Siyahi’ fig by reducing the respiration rate and ethylene
production during 28 d of storage at 0 ◦C. Moreover, the treatment maintained the firmness,
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as well as the sugar and organic acid contents, of fig fruits and prevented decay caused by
microorganism growth. Subroto et al. (contribution 13) reviewed microbiological activity in
the postharvest handling of cocoa beans, particularly in the fermentation process. In addi-
tion, the effect of microbial activity on the physical and chemical properties of cocoa beans
was concluded. They also demonstrated that fermentation control is critical to improving
the postharvest quality of cocoa beans.

3. Conclusions

These articles, which are written to a very high standard with excellent citations, were
selected from a large number of submissions through rigorous evaluation and. This Special
Issue strives to promote more in-depth communication among professional and technical
personnel in the field of horticultural postharvest studies, improving postharvest quality,
ensuring product safety, and serving the healthy development of the horticultural industry.
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Dumičić, G.; Urlić, B.; Ban, D. Plant cover stimulates quicker dry matter accumu-
lation in “Early” potato cultivars without affecting nutritional or sensory quality.
Horticulturae 2022, 8, 364. https://doi.org/10.3390/horticulturae8050364.

5. Melero-Meraz, V.; Zegbe, J.A.; Herrera, M.D.; Guzmán-Maldonado, S.H.; Medina-
García, G.; Sánchez-Toledano, B.I.; Cruz-Bravo, R.K.; Servín-Palestina, M. On-farm
supplemental irrigation of ‘Roja Lisa’ cactus pear: pre- and postharvest effects.
Horticulturae 2022, 8, 483. https://doi.org/10.3390/horticulturae8060483.

6. Zhu, Y.; Zhang, W.; Zhao, Y.; Chen, F.; Zhu, F.; Yang, J.; Ge, X.; Gong, W.; Cui, R.;
Sheng, W. Foliar application of chitosan accelerates wound periderm formation with
an intensified deposition of suberin polyphenolic and lignin in the wounds of potato
tubers. Horticulturae 2023, 9, 663. https://doi.org/10.3390/horticulturae9060663.

7. Ziogas, V.; Bravos, N.; Hussain, S.B. Preharvest foliar application of Si–Ca-based bios-
timulant affects postharvest quality and shelf-life of clementine mandarin (Citrus
clementina Hort. Ex Tan). Horticulturae 2022, 8, 996. https://doi.org/10.3390/
horticulturae8110996.

8. Gong, D.; Bi, Y.; Li, Y.; Wang, Y.; Prusky, D.; Alkan, N. Preharvest elicitors spray im-
proves antioxidant activity, alleviates chilling injury, and maintains quality in harvested
fruit. Horticulturae 2022, 8, 1208. https://doi.org/10.3390/horticulturae8121208.

9. Sortino, G.; Inglese, P.; Farina, V.; Passafiume, R.; Allegra, A. The Use of Opuntia ficus-
indica Mucilage and Aloe arborescens as edible coatings to improve the physical, chemi-
cal, and microbiological properties of ‘Hayward’ kiwifruit slices. Horticulturae 2022,
8, 219. https://doi.org/10.3390/horticulturae8030219.

https://doi.org/10.3390/horticulturae8040313
https://doi.org/10.3390/horticulturae8040326
https://doi.org/10.3390/horticulturae8090814
https://doi.org/10.3390/horticulturae8050364
https://doi.org/10.3390/horticulturae8060483
https://doi.org/10.3390/horticulturae9060663
https://doi.org/10.3390/horticulturae8110996
https://doi.org/10.3390/horticulturae8110996
https://doi.org/10.3390/horticulturae8121208
https://doi.org/10.3390/horticulturae8030219


Horticulturae 2024, 10, 380 4 of 4

10. Vilvert, J.C.; de Freitas, S.T.; Ferreira, M.A.R.; Costa, C.d.S.R.; Leite, R.H.d.L.; dos Santos,
F.K.G.; Aroucha, E.M.M. Preservation of quality and bioactive compounds in mangoes
using chitosan-graphene-oxide-based biodegradable packaging. Horticulturae 2023,
9, 1145. https://doi.org/10.3390/horticulturae9101145.

11. Choi, H.G.; Park, K.S. Ripening process of tomato fruits postharvest: impact of
environmental conditions on quality and chlorophyll a fluorescence characteristics.
Horticulturae 2023, 9, 812. https://doi.org/10.3390/horticulturae9070812

12. Dogan, A.; Erkan, M. Responses of high carbon dioxide concentration on postharvest
quality of fresh fig fruit during storage. Horticulturae 2023, 9, 293. https://doi.org/10
.3390/horticulturae9030293.

13. Subroto, E.; Djali, M.; Indiarto, R.; Lembong, E.; Baiti, N. Microbiological activity
affects post-harvest quality of cocoa (Theobroma cacao L.) beans. Horticulturae 2023,
9, 805.

References
1. Shipman, E.N.; Yu, J.; Zhou, J. Can gene editing reduce postharvest waste and loss of fruit, vegetables, and ornamentals? Hortic.

Res. 2021, 8, 1. [CrossRef] [PubMed]
2. Porat, R.; Lichter, A.; Terry, L.A.; Harker, R.; Buzby, J. Postharvest losses of fruit and vegetables during retail and in consumers’

homes: Quantifications, causes, and means of prevention. Postharvest Biol. Technol. 2018, 139, 135–149. [CrossRef]
3. Chen, T.; Ji, D.; Zhang, Z.Q.; Li, B.Q.; Qin, G.Z.; Tian, S.P. Advances and strategies for controlling the quality and safety of

postharvest fruit. Engineering 2020, 7, 1177–1184. [CrossRef]
4. Ziv, C.; Fallik, E. Postharvest storage techniques and quality evaluation of fruits and vegetables for reducing food loss. Agronomy

2021, 11, 1133. [CrossRef]
5. Wang, X.; Xing, Y. Evaluation of the effects of irrigation and fertilization on tomato fruit yield and quality: A principal component

analysis. Sci. Rep. 2017, 7, 350. [CrossRef] [PubMed]
6. Griñán, I.; Morales, D.; Galindo, A.; Torrecillas, A.; Pérez-López, D.; Moriana, A.; Hernández, F. Effect of preharvest fruit bagging

on fruit quality characteristics and incidence of fruit physiopathies in fully irrigated and water stressed pomegranate trees. J. Sci.
Food Agric. 2018, 99, 1425–1433. [CrossRef] [PubMed]

7. Mpelasoka, B.S.; Behboudian, M.H.; Mills, T.M. Effects of deficit irrigation on fruit maturity and quality of ‘Braeburn’ apple. Sci.
Hortic. 2001, 90, 279–290. [CrossRef]

8. Xie, P.D.; Yang, Y.Y.; Gong, D.; Li, Y.; Wang, Y.; Li, Y.C.; Prusky, D.; Bi, Y. Spraying L-phenylalanine during fruit development
alleviates chilling injury in harvested muskmelons by regulating membrane lipid metabolism. Postharvest Biol. Technol. 2024,
211, 112858. [CrossRef]

9. Xie, P.D.; Yang, Y.Y.; Oyom, W.; Su, T.T.; Tang, Y.B.; Wang, Y.; Li, Y.C.; Prusky, D.; Bi, Y. Chitooligosaccharide accelerated wound
healing in potato tubers by promoting the deposition of suberin polyphenols and lignin at wounds. Plant Physiol. Biochem. 2023,
199, 107714. [CrossRef] [PubMed]

10. Yun, Z.; Gao, H.J.; Jiang, Y.M. Insights into metabolomics in quality attributes of postharvest fruit. Curr. Opin. Food Sci. 2022,
45, 100836. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/horticulturae9101145
https://doi.org/10.3390/horticulturae9070812
https://doi.org/10.3390/horticulturae9030293
https://doi.org/10.3390/horticulturae9030293
https://doi.org/10.1038/s41438-020-00428-4
https://www.ncbi.nlm.nih.gov/pubmed/33384412
https://doi.org/10.1016/j.postharvbio.2017.11.019
https://doi.org/10.1016/j.eng.2020.07.029
https://doi.org/10.3390/agronomy11061133
https://doi.org/10.1038/s41598-017-00373-8
https://www.ncbi.nlm.nih.gov/pubmed/28336916
https://doi.org/10.1002/jsfa.9324
https://www.ncbi.nlm.nih.gov/pubmed/30129039
https://doi.org/10.1016/S0304-4238(01)00231-X
https://doi.org/10.1016/j.postharvbio.2024.112858
https://doi.org/10.1016/j.plaphy.2023.107714
https://www.ncbi.nlm.nih.gov/pubmed/37119550
https://doi.org/10.1016/j.cofs.2022.100836

	Introduction 
	Overview of Published Articles 
	Internal Factors Affecting the Quality of Horticultural Crops 
	External Factors Affecting the Quality of Horticultural Products 
	Field Management 
	Preharvest Treatments 
	Postharvest Treatments 


	Conclusions 
	References

