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Abstract 

An innovative horticultural method that improves fruit quality and encourages long-term pest and 

disease control is pre-harvest fruit bagging. This technique protects developing fruits from biotic and 

abiotic stresses by enclosing them in protective bags. This leads to better visual characteristics like 

uniform coloration, smoother texture, and larger size, as well as better internal characteristics such 

appropriate sugar-acid ratios, improved scent, and superior flavor retention. In addition to improving 

the fruit is appearance by promoting skin coloration and reducing flaws, bagging can change the 

microenvironment for growth of fruits, which can have a number of beneficial effects on the fruit is 

internal quality. In line with integrated pest control tactics, the practice avoids mechanical damage, 

increases shelf life, decreases post-harvest losses and lessens dependency on synthetic pesticides. 

Advances in biodegradable and crop-specific solutions offer intriguing alternatives to traditional 

bagging materials, despite obstacles like labour difficulty, cost and environmental concerns. Mango, 

banana, guava, grape, apple and litchi are just a few of the fruits that use it extensively throughout the 

world. Pre-harvest bagging offers a practical way to boost efficiency and sustainability in contemporary 

fruit production as the demand for premium, residue-free produce rises globally. To maximize this 

method for broader adoption and support robust, sustainable and profitable horticulture operations, 

interdisciplinary research and innovation must continue. 

 
Keywords: Bunch bagging, Pesticide Residue Reduction, Fruit quality, bagging material, Insect & 

diseases infestation, Good agricultural practices 

 

Introduction 

A popular horticultural technique that significantly improves fruit quality, aesthetic appeal 

and post-harvest performance is pre-harvest fruit bagging. Fruit bagging's main goal is to 

create a controlled microenvironment around growing fruits, hence lowering their exposure 

to a variety of biotic and abiotic challenges. The bags act as a physical barrier, providing 

defence against fungal infections, insect pests, wind and hail-related mechanical damage and 

physiological conditions like sunburn and russeting (Kolb et al., 2001; Ju, 1998) [38, 43]. By 

reducing the prevalence of pests and diseases, this barrier function lessens the need for 

chemical pesticides and makes it possible to grow residue-free fruits that meet consumer 

safety regulations (Zhang et al., 2018; Ding & Syakirah, 2010) [19, 75]. Fruit bagging also 

alters the temperature, humidity and light exposure of the microclimate that surrounds the 

fruit. This results in improved surface colouration, smoother skin texture and more consistent 

size and shape, all of which are highly desired characteristics in commercial fruit production 

(Ali et al., 2021) [1]. Finding alternative ways to improve fruit quality and aesthetics becomes 

more important as consumer concern over the use of artificial agrochemicals and 

environmental awareness increases. In order to safeguard the environment, worker safety, 

and consumer health, it is becoming more crucial to reduce the use of pesticides (Sharma et 

al., 2009) [62]. One of these strategies that has worked well in several parts of the world is 

pre-harvest fruit bagging. Often applied to a range of fruits, it improves their look by 

promoting peel coloration. The inner fruit quality can be affected in a number of ways by 

reducing the frequency of fruit russeting and cracking while simultaneously changing the 

fruit development microenvironment. It is connected to organic.  
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A popular horticultural technique that significantly improves 

fruit quality, aesthetic appeal and post-harvest performance 

is pre-harvest fruit bagging. Fruit bagging's main goal is to 

create a controlled microenvironment around growing fruits, 

hence lowering their exposure to a variety of biotic and 

abiotic challenges. The bags act as a physical barrier, 

providing defence against fungal infections, insect pests, 

wind and hail-related mechanical damage and physiological 

conditions like sunburn and russeting (Kolb et al., 2001; Ju, 

1998) [38, 43]. By reducing the prevalence of pests and 

diseases, this barrier function lessens the need for chemical 

pesticides and makes it possible to grow residue-free fruits 

that meet consumer safety regulations (Zhang et al., 2018; 

Ding & Syakirah, 2010) [19, 75]. Fruit bagging also alters the 

temperature, humidity and light exposure of the 

microclimate that surrounds the fruit. This results in 

improved surface colouration, smoother skin texture and 

more consistent size and shape, all of which are highly 

desired characteristics in commercial fruit production (Ali et 

al., 2021) [1]. Finding alternative ways to improve fruit 

quality and aesthetics becomes more important as consumer 

concern over the use of artificial agrochemicals and 

environmental awareness increases. In order to safeguard 

the environment, worker safety, and consumer health, it is 

becoming more crucial to reduce the use of pesticides 

(Sharma et al., 2009) [62]. One of these strategies that has 

worked well in several parts of the world is pre-harvest fruit 

bagging. Often applied to a range of fruits, it improves their 

look by promoting peel coloration. The inner fruit quality 

can be affected in a number of ways by reducing the 

frequency of fruit russeting and cracking while 

simultaneously changing the fruit development 

microenvironment. It is connected to organic. In many fruit 

crops, bagging has been widely used to enhance skin color 

and lower the risk of disease, insect pests, mechanical 

damage, sunburn, agrochemical residues on the fruit, and 

bird damage (Bentley and Viveros, 1992; Kitagawa et al., 

1992; Joyce et al., 1997; Xu et al., 2010) [8, 42, 73]. To 

maximize fruit quality by lowering physiological and 

pathological disorders and to improve fruit colouration to 

increase market value (Joyce et al., 1997) [37], preharvest 

bagging of fruit is used during the cultivation of peaches, 

apples, pears, grapes and loquats in China, Japan and 

Australia (Amarante et al., 2002) [3]. Pre-harvest fruit 

bagging is an economical and environmentally responsible 

method that closely matches with Good Agricultural 

Practices (GAP) and Integrated Pest Management (IPM) 

methods, providing a twofold benefit of pest control and 

quality enhancement (Zhang et al., 2018; Ding & Syakirah, 

2010). In addition to its protective role, it improves fruits' 

nutritional and aesthetic qualities, meeting changing 

consumer needs and food safety regulations (Asrey et al., 

2020; Griñán et al., 2019) [4, 26]. There have been 

inconsistent findings regarding the impact of before-

harvesting fruit bagging (Table 01) on fruit size, maturation, 

skin color, flesh mineral content and fruit quality. These 

reports may be caused by variations in the type of bag used, 

the stage of fruit development at the time of bagging, the 

amount of time the fruit is exposed to natural light after the 

bag is removed and/or responses specific to the fruit and 

cultivar (Hofman et al., 1997; Fan and Mattheis, 1998) [21, 

29]. The consequences of fruit bagging have been the subject 

of extensive investigation in many parts of the world, but 

the findings have not been collated. In order to help 

academics and extension agents working in this field, we 

have made an effort to gather all the disparate material on 

fruit bagging. 

 
Table 1: The benefits of bagging fruit crops 

 

Sl. 

No. 
Fruit Crop Advantages of Fruit Bagging Reference 

01 Peach 
Minimizes insect damage and 

enhances flavour profile 

(Bacelar et al., 

2024) 

02 Mango 
Improves fruit colouration, size 

and shape 

(Singh et al., 

2012) 

03 Guava 
Decreases scarring and pest 

incidence 

(Matsumoto et 

al., 2018) 

04 Apple 

increases fruit size and color 

while lowering pest and disease 

susceptibility. 

(Cheng et al., 

2007) 

05 Litchi 
Prevents fruit borer infection 

and lessens fruit cracking 

(Mitra & 

Pathak, 2010) 

06 Dragon Fruit 
Protects against sunburn and 

bird damage 

(Hoa et al., 

2006) 

07 Grape 
Protects against sunburn and 

enhances the quality of wine 
(Kassem, 2011) 

08 Pear 
Enhances overall quality and 

reduces surface blemishes 

(Campbell et 

al., 2021) 

09 Fig 
Protects fruits from bird and 

insect attacks 
(Frank, 2018) 

10 Cherry 
Prevents bird damage and 

intensifies colour development 

(Fumuro & 

Gamo, 2001) 

11 Kiwifruit 
Increases fruit size and 

minimizes fungal infections 

(Ferguson & 

Huang, 2007) 

12 Plum 
Lowers pest infestation and 

improves flavor attributes 

(Usenik et al., 

2010) 

13 Pomegranate 
Stops the development of fungal 

patches and fruit splitting. 

(Melgarejo et 

al., 2004) 

14 Papaya 
Reduces damage caused by fruit 

flies 

(Aluja et al., 

2011) 

15 Persimmon 
Prevents bird damage and 

enhances fruit sweetness 

(Ma et al., 

2021) 

16 Banana 
Protects from thrips, beetles, 

and sunburn 

(Semple & Frio, 

1992) 

 

Importance of pre-harvest fruit bagging in fruits 

A popular and successful horticultural technique for 

enhancing fruit quality and reducing the effects of various 

biotic and abiotic challenges is pre-harvest fruit bagging. In 

order to create a controlled microenvironment that improves 

aesthetic appeal and post-harvest durability, this technique 

entails enclosing developing fruits in bags often made of 

paper, plastic films, or non-woven textiles during early fruit 

development (Huang et al., 2009; Morandi et al., 2010) [30, 

52]. Fruits are protected from environmental risks such as 

UV-induced sunburn, raininduced cracking, wind damage 

and mechanical abrasion by bagging, which serves as a 

physical barrier (Chaves-Silva et al., 2018; Lima et al., 

2020) [13, 44]. 

 

Historical Background of the Fruit Bagging Technique 

Fruit bagging is an ancient horticultural technique that dates 

back to East Asia. Farmers in ancient China and Japan used 

basic materials like paper, cloth and bamboo to shield 

developing fruits like pears, peaches and persimmons from 

biological and environmental dangers (Vignati et al., 2022) 
[68]. By the early 20th century, the method had advanced 

considerably in Japan, where double-layered paper bags 

were used in apple orchards to enhance fruit consistency and 

appearance while discouraging pests and reducing weather-

related damage (Issarakraisila, 2018) [33]. Bagging was 
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modified for crops including citrus, grapes and persimmons 

after these improvements quickly made their way to Korea, 

Taiwan and other East Asian countries (Kim et al., 2019) 
[40]. Biodegradable and sensor-enabled "smart" bags are 

examples of recent inventions that improve sustainability 

and environmental responsiveness (Wu et al., 2012) [71]. 

Fruit bagging is a crucial and versatile method for 

improving fruit quality, reducing pesticide use and 

promoting sustainable horticulture globally. Its 

development, therefore, demonstrates the blending of 

traditional agricultural expertise with contemporary 

scientific discoveries. 

 

Types of Bagging based on physical structure 

 Nets: Nets can be positioned over specific tree branches 

or directly on the plants. To keep fruit flies out of the 

net, anchor nets at ground level using a strong frame 

and stakes or pegs. Additionally, establish dwarf fruit 

trees or prune trees to make it easier to deploy nets. 

Insecticide-treated nets can occasionally be used on 

plants to protect crops and eradicate fruit flies. 

Promising methods include covering individual fruits, 

fruiting clusters or complete fruiting plants, netting, 

nylon stockings, or paint strainer bags. 

 Bags and Sleeves: Try covering the fruit you want to 

preserve inside with bags and sleeves, then fasten them 

to the plant using string, tie wire, or clothes pegs. When 

bagging, it is crucial to cover the fruit with paper. It has 

an impact on numerous characteristics that improve the 

paper bag's quality. It works best because it produces a 

microclimate where the temperature rises gradually, 

improving the fruit's aroma and total sugar content 

(Zhou and Guo, 2005; Watanawan et al., 2008) [70, 77]. 

 Cloth-Based Bags: Options for cloth bagging, such as 

sophisticated non-woven textiles and loosely woven 

cotton, balance protection and breathability. They are 

perfect for delicate fruits like peaches and mangoes 

because of their lightweight and flexible structure, 

which protects them from mechanical damage. These 

textiles' porous structure guarantees steady airflow and 

moisture release, lowering the possibility of heat 

buildup and microbiological contamination (Chaves et 

al., 2021) [12]. 

 

Effects of bagging on fruit crops 

Physiological factors influenced by fruit bagging 

Fruit size, weight and colour 

Once the fruit sets, it grows slowly until it reaches maturity. 

Fruit growth and size may be impacted by covering them 

with a bag at a specific developmental period (Table 02). 

There have been conflicting reports on how fruit bagging 

affects fruit weight and size. This could be because of 

variations in the type of bag used, the age of the fruit at 

bagging, the responses of the fruit and cultivar, the current 

climate and/or the storage conditions of the fruit after 

harvest (Huang et al., 2007; Chen et al., 2012) [14, 30]. 

Fruit weight and size may rise, decrease, or remain 

unchanged after fruit bagging. According to Yang et al. 

(2009) [74] and Zhou et al. (2012) [76], bagging improves fruit 

growth, size and weight. For instance, Xu et al. (2008) [72] 

found that applying plastic bags 10 days after full bloom 

doubled fruit weight in carambola. The effects of pre-

harvest bagging with various wavelength-selective bags on 

‘Nam Dok Mai’ mangos in Taiwan were examined by 

Chonhenchob et al. (2011) [16], who found that bagging 

increased fruit weight, size and sphericity compared to 

unbagged fruit. Pre-harvest fruit bagging has been shown to 

decrease the weight and size of various fruits. For example, 

Xu et al. (2010) [73] tried bagging "Baiyu" and "Ninghaibai" 

loquat and found that bagging reduced fruit weight. 

Additionally, bagging pomegranates has been shown to 

decrease fruit weight and size (Hussein et al., 1994) [32]. 

According to certain research, bagging does not affect fruit 

weight or size. For instance, polyethene covers did not 

affect banana bunch or total fruit weights, according to 

Rodrigues et al. (2001) [57]. 

 

Fruit maturity & Fruit ripening 

Fruit ripeness can be affected by bagging; conflicting 

findings have been documented. In contrast to fruit wrapped 

with newspaper bags or unbagged fruit, Kim et al. (2008) 
[41] found that fruit maturation in "Janghowon Hwangdo" 

peaches bagged with white paper occurred six days earlier. 

According to Wang et al. (2010) [69], pre-harvest fruit 

bagging in the late-ripening peach cultivar "Wanmi" 

enhanced fruit maturity by about ten days. 

Fruit ripening is impacted by pre-harvest bagging. 

According to Awad (2007) [5], bunch bagging greatly 

accelerated the rate of fruit ripening in the late-season date 

palm cultivar "Helali". Pre-harvest bagging postponed the 

ripening of the black table grape "Perla", according to 

Signes et al. (2007) [64]. In comparison to no bagging, 

Kassem et al. (2011) [39] found that spathe-bagging using 

transparent or blue polyethene bags during pollination 

resulted in noticeably earlier fruit ripening in "Zaghloul" 

dates. 

 

Fruit appearance & colour development 

Fruit is vulnerable to physical flaws and damage during 

cultivation, harvesting, packing and shipping. Customers 

find them less appealing as a result. Customers are drawn to 

fruit that is free of flaws, scratches, or damage. Fruit has 

been bagged in order to increase its commercial worth. Pre-

harvest bagging of "Doyenne du Comice" pears boosted the 

proportion of fruit allowed for export, according to 

Amarante et al. (2002) [3], mainly by lowering bird damage 

and skin imperfections. 

The primary characteristic that draws customers is the 

colour of the fruit. The fruit's physical appearance is 

enhanced by an appealing colour, which helps it command 

higher pricing in both home and international markets. 

Fruits can grow more evenly because of the bags' protective 

environment. Pre-harvest fruit bagging may either 

encourage or impede the development of fruit colour, 

according to several studies. In order to satisfy market 

demands and raise the general quality of the fruit, this 

consistency is essential. Additionally, by reducing bruising 

and other damage that frequently happens during growth, 

bagging can improve fruit texture (Zhuang & Chen, 2018). 
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Table 2: Effect of bagging in fruit size and weight of fruit crops 
 

Fruits/cultivar Bagging material Effect Reference 

Carambola Plastic bags Increased fruit weight Xu et al., 2008 

Mango (Nam Dok Mai) 2-layer paper bags (black & brown) Increased fruit weight Watanawan et al., 2008 

Longan Paper bags Larger-sized fruit Yang et al., 2009 

Date palm (Khalas & Sukari) Blue bag Increase fruit size and bunch weight Harhash et al., 2010 

Litchi Brown and butter paper bags Increase in fruit size and weight Joshi et al., 2016a 

Mango (Langra and Pant Sinduri) Brown paper bag Increase in fruit weight and volume Joshi et al., 2016b 

Guava White polyethylene Increases the fruit weight and size Meena et al., 2016 

Guava (Bari Peyara-2) White polyethylene Increases fruit weight and size Rahman et al., 2017 

Guava (Swarupkathi) White polyethylene Increases fruit weight and diameter Rahman et al., 2018 

Papaya Polythene bags Minimum loss in weight of fruit Mia, 2003 

Pear (Conference) Paper bags Reduced fruit weight Hudima and Stamper, 2011 

Loquat (Baiyu) - Reduced fruit weight Xu et al., 2010 

 

Biotic factors influenced by fruit bagging 

Pest control 

A useful method for keeping the environment and the crop 

physically apart is pre-harvest fruit bagging. Protection from 

insect pest damage is one of the most important benefits of 

fruit bagging (Table 03). According to several studies, 

bagging decreased the prevalence of fruit flies in guava 

(Morera-Montoya et al., 2008) [53], mango (Sarker et al., 

2009) [59], woolly aphids in apple (Teixeira et al., 2011) [66], 

fruit borers in litchi (Debnath and Mitra, 2008) [18] and San 

Jose scale in apple (Sharma et al., 2013) [63]. Therefore, it 

seems that pre-harvest fruit bagging can be a helpful 

strategy to lessen the losses brought on by insects, which 

would otherwise necessitate the use of many insecticides. 

 
Table 3: Effect of pre-harvest fruit bagging on insect infestation 

 

Fruit crop/cultivar Bagging material Insect-pest controlled References 

Apple “Granny Smith” Brown paper bags Reduction in fruit infested by codling moth 
Bentley and Viveros, 

1992 

Apple- ‘Royal Delicious’ 
Spun bounded light-yellow harvesting-coloured 

bags 
Reduction in San Jose Scale incidence Sharma et al., 2013 

Guava Biodegradable films Guava weevil (Conotrachelus psidii) Bilck et al., 2011 

Guava 
Waxed paper, nylon fabric, Taiwan bag and 

telephone book paper 
Fruit fly 

Morera-Montoya et 
al., 2010 

Pomegranate ('Mridula', 

'Ganesh', 'Jyoti') 
Parchment bags 

Nearly 90% reduction in the incidence of anar 

butterfly, Deudorix Virachola 
Bagle, 2011 

Mango 'Langra' and 
'Khirshapat' 

Bagging materials (black polybag, transparent 
polybag, brown paper bag) 

100% Control of fruit fly Sarker et al., 2009 

Litchi 
Cellophane paper bags, brown and newspaper bags 

(biodegradable) 

Reduced incidence of stalk-end borer 

(Conopomorpha cramerella) 

Debnath and Mitra, 

2008 

 

Disease control 

Additionally, fruit bagging keeps viruses from getting to the 

developing fruit, shielding it from several diseases that 

could result in significant losses. Certain fruits can be 

protected from many infections by bagging (Table 04), 

whereas other fruits may not benefit at all (Senghor et al., 

2007; Chonhenchob et al., 2011) [16, 61]. Fruit bagging has 

been shown to lower the occurrence of fly speck and sooty 

blotch in apples (Sharma et al., 2013) [63] and anthracnose 

and stem-end rot in mangos (Senghor et al., 2007; 

Chonhenchob et al., 2011). Fruit bagging, therefore, can be 

a useful method for growing better fruit without or with 

reduced usage of chemicals to prevent disease. 

 
Table 4: Impact of pre-harvest fruit bagging on fruit disease incidence 

 

Fruit crop/cultivar Bagging material Disease incidence References 

Apple ‘Fuji Suprema’ 
Transparent micro-perforated plastic or non-textured fabric 

bags 
No effect on apple scab, bitter rot, and mouldy corer  

Teixeira et al., 

2011 

 Apple ‘Royal 
Delicious’ 

Spun bounded light-yellow coloured bags Reduction in fly speck and sooty blotch Sharma et al., 2013 

Mango ‘carabao’ Plastic bags 
Reduction in the incidence of most of the PHT 

diseases 

Buganic et al., 

1997 

Mango ‘Keitt’ White paper bags Control of Colletotrichum gloeosporioides 
Hofman et al., 

1997 

Guava Paper bags  Reduction in black spot and anthracnose Martins et al., 2007 

Loquat 

  
Plastic bags Reduction in fruit rot Ko et al., 2010 

Pear ‘Huangguan’ Three-layered bags Increase in the incidence of browning spot Wang et al., 2011 

 

Bird damage 

Birds are significant pests during the ripening period of 

fruits like bananas, mangoes, apples and dates, resulting in 

significant losses. Birds are controlled using a variety of 

methods, including extending reflective ribbons in the field 

and thumping drums, although they quickly grow 

accustomed to these methods (Sharma, 2009) [62]. If applied 

at the proper stage of fruit growth, we believe that fruit 

bagging may be the ideal method for producing healthy, 

birddamage-free fruit. 
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Fig 1: Pre-harvest fruit bagging using a butter paper bag in Annona cv. Arka Sahan 

 

 

 

Physiological and biochemical factors influenced by 

bagging 

Physiological disorders 

Physiological diseases are abnormalities in fruit that are not 

brought on by pathogen invasion or insect damage, but 

rather by a lack or excess of a nutrient, hot or low 

temperatures, or high or low rates of respiration or ethylene 

production (Sharma, 2009) [62]. Numerous methods have 

been used to manage these illnesses, which have been 

documented to have an impact on fruit quality and yield. 

Fruit bagging may be used to lower the prevalence of some 

fruit illnesses, according to studies (Table 05). As a result, 

fruit bagging has been widely employed in several nations 

to lessen sunburn and fruit breaking issues. Additionally, it 

decreased the frequency of apple russeting (Teixeira et al., 

2011) [66] and sunburn (Bentley and Viveros, 1992) [8]. 

 
Table 5: Pre-harvest fruit bagging's impact on fruit hysiological problems 

 

Fruit 

crop/cultivar 
Bagging material Disorder References 

Apple ‘Fuji 

Suprema’ 
Transparent micro-perforated plastic or non-textured fabric bags 

Reduction in bitter pit 

incidence 
Teixeira et al., 2011 

Apple Granny 

Smith 
Brown paper bags Reduction in sun-burn 

Bentley & Viveros, 

1992 

Carambola Plastic bags Reduction in fruitdrop Xu et al.,2008 

Date palm 

‘Zaghloul’ 
Transparent and blue polythene bags Reduction in tip cracked fruit Kassem et al., 2011 

Longan ‘Chuliang’ 
White adhesive-bonded fabric bag (WAFB), Black adhesive-bonded 

fabric bag (BAFB) 
Reduction in fruit drop Yang et al., 2209 

Mango White bags Reduction 
Reduction in lenticel 

discolouration 

Mathooko et al., 

2011 

Nectarine Plastic bags Reduction in fruit splitting Ding et al., 2003 

Pear ‘conference’ Plastic bags Reduction in Sun burn Amarante et al., 2002 

Pear ‘Cuiguan’ Paper bags Reduction in Stone cells Lin et al., 2008 

Persimmon 

‘Shinsyu’ 
Paper bags No black stain 

Fumuro & Gamo 

2001 

 

Biochemical changes in bagged fruits 

Numerous nutrients are present in fruits, which enhance 

their quality. Fruit bagging may affect the nutrient 

composition of fruit because it is typically done in the 

orchard during the fruit development stage. Apple fruit 

wrapped in paper bags, for example, had the lowest calcium 

(Ca) concentration; however, other bags enhanced this. 

Bagging reduced the quantities of K, Ca, and Mg in pear 

https://www.biochemjournal.com/


 

~ 1048 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com    
 

fruit by 9.6%, 38.9% and 6.7%, respectively, but had no 

discernible effect on the concentrations of N and P (Lin, 

2008) [45]. The development of flavour (Table 06) and scent, 

two important sensory characteristics that impact consumer 

preference, is also greatly influenced by the microclimate 

created by fruit bagging. By promoting ideal ripening 

conditions and shielding the fruit from environmental 

pressures that could otherwise cause premature ethylene 

production or interfere with normal metabolic pathways, 

bagging can improve the natural sweetness of fruits like 

apples, according to studies. Producing fruit of superior 

quality is the grower's ultimate goal. Additionally, 

consumers desire fruit of the highest calibre. The edible 

quality is determined by factors like titratable acidity (TA) 

and total soluble solids content (TSSC). Research has shown 

that fruit bagging affects the fruit is edible quality (Table 

06). 

 
Table 6: Influence of pre-harvest fruit bagging on the eating quality of different fruit 

 

Fruit Quality attribute(s) affected Reference(s) 

Apple Improvement in fruit sweetness Bentley and Viveros (1992) 

 Slight reduction in total soluble sugar (TSS) content Chen et al. (2012) 

 Reduction in carotenoid contents in skin and flesh Jia et al. (2011) 

 Increasing total soluble solids and ascorbic acid contents Sharma et al. (2013) 

 No effects on the content of soluble sugars, reducing sugar and titratable acidity (TA) Xia et al. (2009) 

Banana No adverse effect on total soluble solids, TA, and fruit firmness Muchui et al. (2010) 

Guava Improvement in soluble solids concentration Singh et al. (2007) 

Grape Increase in soluble sugars Zhou and Guo (2005) 

Litchi Significant improvement in TSS:TA ratio Debnath and Mitra (2008) 

Longan No significant effect on sugar content Yang et al. (2009) 

Loquat Increase in soluble solids and decline in acidity Liu et al. (2004) 

 Content of sucrose, glucose and soluble solids increased, while the content of fructose, Ni et al. (2010) 

 sorbitol and titratable acidity decreased Improvement in total sugar content Xu et al. (2010) 

Mandarin Reduction in sugar and organic acid content Hiratsuka et al. (2012) 

Mango Significant effects on total soluble solids, TA, TSS: TA ratio, vitamin C Watanawan et al. (2008) 

Nashi pear No effect of total soluble solids Faoro and Marcia(2004) 

Orange Increase in flesh lycopene and β-carotene contents Wang et al. (2006) 

Peach No effect of total soluble solids and titratable acidity Jia et al. (2005) 

 Improvement in soluble solids concentration Kim et al. (2008b) 

Pear Reduction in soluble solids and an increase in TA Lin et al. (2008) 

 Negative impact on sucrose and sorbitol content Hudima and Stamper (2011b) 

 Double increase in soluble solids Lin et al. (2012) 

 Reduction in the content of sugars and acids Xin and Zhang (2003) 

Plum Reduction in soluble solids concentration Murray et al. (2005) 

 

Effect of bagging on fruit microclimate 

Although bagging alters the microclimate surrounding the 

fruit, very few precise measurements have been conducted 

because the technique's primary objective has always been 

to preserve or enhance the fruit is appearance, preventing a 

decrease in texture, soluble solids, and ascorbic acid. 

Furthermore, a lot relies on the type of material used for the 

bags, and the comparison is made more difficult by the 

absence of uniformity. 

 

Positive effects of pre-harvesting bagging in fruit crops 

Pesticide Residue Reduction 

By lowering the need for chemical pesticides, the use of 

fruit bagging (Fig. 02) as a protective measure offers a clear 

route to more environmentally friendly horticultural 

practices. Farmers can greatly reduce the frequency of 

pesticide applications while still providing good crop 

protection since bagged fruits are protected from external 

pest threats (Sakuraba & Yanagisawa, 2018) [58]. To ensure 

food safety, safeguard consumer health, and adhere to 

international trade rules, this decrease in pesticide use 

results in reduced levels of chemical residue on the fruit's 

surface. 

 

Improving post-harvest life of bugged fruits 

Fruit deterioration after harvest is largely caused by 

temperature changes, dryness, and mechanical damage, all 

of which can be mitigated by bagging. Bagging helps 

maintain fruits' physiological integrity by shielding them 

from various environmental stresses during the growing 

period, which delays ripening and prolongs their freshness 

after harvest. Post-harvest fruit loss is largely caused by 

latent diseases, pest infestations, and mechanical damage. 

Bagging reduces post-harvest deterioration and bruising by 

offering physical protection throughout crucial fruit 

development phases (Dutta & Majumder, 2012) [20]. 

According to studies comparing bagged and non-bagged 

fruits in the production of apples and grapes, bagged fruits 

have much lower rates of post-harvest losses than those 

grown in traditional open-field settings, both in terms of 

microbial spoiling and physical damage (Grasswitz & 

Fimbres, 2013) [25]. 
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Benefits and Challenges of Pre-Harvest Fruit Bagging 

 

 
 

Fig 2: Benefits and challenges of pre-harvest fruit bagging 

 

Conclusion 

Pre-harvest fruit bagging is a straightforward, safe and 

grower-friendly procedure that improves fruit quality and 

appearance in a number of ways. Additionally, it is the 

safest way to keep fruit secure from viruses, insect 

infestations and other problems. In several places of the 

world, this method is essential to fruit production. It is a 

time-consuming procedure that requires the creation of 

biodegradable bags that break down after usage. For 

producers to take advantage of this technology, we also need 

to standardise the requirements for the kind of bag to be 

used, the date of bagging and the date of bag removal. Pre-

harvest bagging stands out as a scalable method for 

providing high-quality fruit with a lower environmental 

impact as agriculture moves toward greater sustainability. 

The mainstreaming of bagging technologies will depend on 

further advancements in automation, materials science and 

grower education. This will enable producers to satisfy 

changing consumer needs and support a more robust food 

system. 
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