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Abstract

This study was executed at experimental site of Horticultural Research Institute, Faisalabad (Central Punjab)
during March- July 2020-2021 to scrutinize the impact of fruit bagging to control fruit fly infestation and overall
quality of guava fruit. Three bagging materials viz. butter paper, brown paper (Chinese), non-woven selected for
the research purpose and unwrapped fruits were taken as control treatment (T,). The research was planned
according to randomized complete block design (RCBD) replicated thrice. All the treatments exhibited significant
impact on different traits evaluated. Enhanced fruit firmness, fruit size, ascorbic acid contents and fruit weight
was noted in wrapped fruits in comparison to un-wrapped fruit. Fruits attained maximum size (3108.25mm?) and
weight (133.25a g) under brown paper bag followed by non-woven bag (3091mm?) and (131g) respectively. Total
soluble solid (TSS) contents of the fruit were observed maximum (10.18 Brix) in non-woven bag whereas highest
titratable acidity (0.77%) was recorded under control treatment. Highest ascorbic acid contents (214.25mg /100g)
were recorded in non-woven bag. Disease incidence (2.25%) and fruit fly infestation (2.13%) were found
minimum in non-woven bag. Among all the treatments, non-woven material was observed to be the best to control
fruit fly infestation as well as overall improvement in Guava fruit quality.

Key words: Fruit wrapping, Eco-friendly, Bagging material, Fruit fly, Disease incidence, Organoleptic
evaluation

Introduction adjacent environment (mainly from pathogens, then

The guava botanically known as Psidium guajava  temperature stress, humidity/water, and wind velocity)
L. of the family Myrtaceae, most significant species in ~ with a kind of protection—a physical fence around the
Psidium genus is a prevalent fruit crop of Pakistan that  fruits (Sharma et al., 2014). Though the bag production
is full of ascorbates. Guava cultivation is gaining cost is high and the technique is labor exhaustive,
momentum in tropics as well as in subtropical wrapping with different materials gave out class
conditions, giving production of high commercial outcomes. Any bagging material around the fruit
value fruits. The fruit also packed with several —manages temperature, sunlight, evaporation, humidity
nutraceutical constituents (Oliveira et al., 2019). It is  and mechanical damages. Bagging technique may also
amongst the greatly nutritive fruits of the world standardize time of fruit maturity and harvest (Kim et
especially Central Asia (Indo-Pak subcontinent). The al., 2008), and it can also avoid pest attacks, especially
guava fruit contains vitamin C above 200 mg per100 g  fruit fly, hence, minimizing pesticide residual effects
of fresh weight, almost quadruple of citrus, ahandsome  (Frank et al., 2008, Xu et al., 2018), which is
quantity of other vitamins (A&B) and minerals predominantly important during the summer-season
(potassium, magnesium) makes it a wonderful low- (Sharmaetal., 2020). Therefore, bagging of fruit is an
caloric foodstuff. It is one of the most common and  exceptional way to yield fruits with little inputs or
well-distributed  fruit crop cultivated both as residues of pesticide. Regardless of insect
commercial and home garden plantation in Pakistan. management, bagging technique also impacts the post-
The on- tree fruit wrapping practice, that was harvest life and quality of the fruits, and may even
performed in Japan during 20th century on grape increase fruit weight, improves fruit skin color
berries and pear fruits (Sharma et al., 2014), is now  (Tokairin et al., 2014), as well as increase in size of
extensively practiced in Asia (China, Korea, Japan), fruit, soluble solid contents and vitamin C contents
America and Australia, shielding fruits from the (Hossain et al., 2018). Improvement in biochemical
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characteristics by using bagging technique has been
reported in peach (Kim et al., 2008); loquat (Xu et al.,
2010); pear (Lin et al., 2012) and mango (Singh et al.,
2017a; guava fruit (Rahman et al., 2017b). Bagging
practice lead to production of more eye-catching fruits
due to less or zero blemishes and visible scars (Sharma
et al., 2014) particularly in guava (Morera-Montoya,et
al., 2010). Also, (Sharma et al., 2020) pomegranate,
(Hamedi-Sarkomi et al., 2019) mango, (Sarker et al.,
2009; Mathooko et al., 2011) apple, (Sharma et al.,
2013; Rajametov et al., 2020), pear (Jing et al., 2008;
Foro et al., 2020), peach fruits (Jia et al., 2005; Kim et
al., 2008 ), loquat (Xu et al., 2010; Ni et al., 2011). In
Pakistan, approximately a dozen strains of guava are
grown but ‘Gola’ leads the others due to its attractive
fruit color, size, better quality, taste with reasonable
shelf life. Guava plants usually flower twice annually
under climatic conditions of Central Punjab.
Commencement of first flowering in April-May, which
produces fruits in the monsoon season (July-August),
and the 2" flowering commences in August-September
produces fruits in cool season (November-January).
The cool season crop is of superior quality than the
monsoon season crop because summer crop faces a
serious attack of insect pests in rainy season. In spite of
the high demand of guava fruit during summers, severe
infestation of fruit fly Bactrocera dorsalis (Hendel)
and Bactrocer azonata (Saunders) badly diminishes the
marketable vyield and fruit quality resulting
considerable economic losses to the farmers. Like all
fruits guava requires an explicit type of climatic
conditions. Various environment related factors and
other biotic factors affect the fruit growth and

Table.1. Detailed weather
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development process, such as, insect pest attack that
deteriorates its quality hence, reduced its marketability.
Guava receives heavy doses of pesticides as phyto-
sanitary measures as it is among the mostly affected
fruit species by pathogens and insects, especially for
the management of fruit fly (Drosophila melanogaster)
in conventional cultivation systems, whose main
problem is fruit contamination. When it comes to
organic fruit production, along with the use of toxic
plants extracts and the Bordeaux and sulfur-lime
combination in controlling fruit fly infestation
(Pinheiro, 2006), wrapping of fruits have proved an
effective and greatly practiced method for insect
management (Pinheiro, 2006; Nascimento et al., 2011;
Moura et al., 2011). Due to use of bagging technique,
growers also being able to avoid mechanical damages
and losses by disease incidences (Teixeira et al., 2011,
Fernandes et al., 2019; Edirimanna et al., 2015; Meena
etal., 2016).

Materials and Methods

This study was executed at experimental site of
Horticultural Research Institute, Faisalabad (Longitude
74.09°E, Latitude 31.42°N, Elevation 188 m) during
2020-2021 in the month of March-July. Climate of the
research site is categorized as subtropical having cold
winter with hot dry summer. Soil of the research site
was characterized as loamy with 8.1 pH (Basic), having
low Potash (204 ppm), low accessible phosphorus (8.2
ppm) and very low organic carbon (0.85 %). The
metrological data during the study period is presented
in the following tabl

arameters of the months during the experimentation

Month Average Temperature (°C) Average Humidity (%) Average Rain fall (mm)
Maximum Minimum
2021 2022 2021 2022 2021 2022 2021 2022
April 34.5 40.3 184 215 52.4 43.0 154 1.0
May 38.6 415 240 26.8 54.4 411 11.2 Traces
June 39.0 40.3 25.6 25.9 60.0 54.2 14.2 91.2
July 37.3 35.0 26.9 27.2 69.0 78.4 241.6 235.1
August 37.7 36.3 26.8 27.0 69.4 75.6 5.0 21.8

Treatments and experimental design: Fruit covered
with bagging material were used as treated while fruit
without bagging material (open fruit) was considered
as control. Hence, the experiment comprised of four
treatments, i-e. Control (open fruit, To), brown paper
(with inner carbon layer) (T1), butter paper (T2) and
non-woven material (Ts). The fruits were wrapped with
different materials at green hard but physiological
mature stage. Brown paper (30 x 20) and butter paper
(23x18) bags were imported from china (Demeter
china association) while non-woven (24x19) material
was acquired from the local shop and the bags were
made manually. After one month of fruit setting 50
fruits per treatment on each plant were selected having
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uniform size and wrapped/bagged according to
treatment allocation excluding control plant. To avoid
entrance of insects and water, bags were tied firmly
with rope. Uniform and proper cultural practices were
applied to maintain all trees during this study period.
Fruit harvesting was done at proper maturity stage after
3-4 months of fruit setting. The maturity of fruits was
assessed by the visual indicators like disappearance of
fruit ridges as well as variation in fruit color from green
to pale yellow.

Physical quality assessment: Fruits were shifted to
laboratory after harvesting for physical quality
assessment. Fruit weight of all treatments was recorded
with the help of electric balance (SF-400) having
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capacity of 50009*1g/1770.10z. Fruit size was
measured by using vernier caliper (Astore, 300
Germany) having capacity of 0-150mm. Firmness of
fruit was recorded by using penetrometer. Number of

No of fruits infected

Rashid et al.,

Days was counted from fruit setting to maturity for
assessment of days taken to fruit maturity. Disease
incidence was calculated with the help of the following
formula.

100

Disease incidence % =

Total no of fruits covered

Fruit fly infestation was calculated by following formula.

No of fruits infected

* 100

Fruit fly infestation =

Fruits organoleptic characters (Color, Flavor, Texture
and Taste) were also evaluated through arbitrary scale
(Peryam and Pilgrim, 1957). Fruits were properly
arranged according to replication on marked places.
Six fruits were presented for tasting while others were
peeled for Hedonic scale assessment. By using the
Hedonic scale, a panel consist of 10 judges was
requested to execute sensory assessment. For each
replication, mean score determined.

Hedonic scale assessment

Product name :............. Variety/Strain--------
Date ............
Name of Judge: ............... Signature: ............

Guidelines: (kindly read the guidelines carefully)

1. This form is for organoleptic assessment of guava

fruit.

2.Use the numerical method for scoring the fruit

samples.

3. Do not alter the arrangement of the given samples.

4. Before testing next fruit sample, wash the tongue
with water.

1N—0NA0H x 0.0064

Total no of fruits covered

Liking marginally =6
Liking moderately =7
Liking very much =8
Liking extremely =9

Disliking exceptionally =1
Disliking very much =2
Disliking moderately =3
Disliking slightly =4
Neither liking nor disliking =5

Chemical quality assessment: Juice of guava fruits
was extracted for chemical quality assessment. Total
soluble solids (TSS), Ascorbic acid contents, titratable
acidity, sugars and pH were analyzed. Vitamin C
contents (mg 100ml) were analyzed by using method
narrated by Hans (1992). Total soluble solids (TSS)
were determined with the help of digital refractometer
(BX-1, Atago, Japan). Total sugars were assessed by
using the methodology of Hurwitz (1960). Digital pH
meter was used to evaluate the juice pH.

To assess the Titratable acidity, the extracted juice
(10ml) was mixed with distilled water (40 mL).
Afterwards 3-4 drops of phenolphthalein indicator
were also added in the juice. An aliquot (10 mL) was
taken in a flask and titrated was done against 0.1N
NaOH until appearance of light pink color. Three
repeated readings were taken and acidity was
calculated with the help of following formula

100

Titratable acidity =

Statistical Analysis: The data was scrutinized
statistically with the help of software (Statistics 8.1). To
assess the significance of data, Analysis of Variance

Results and Discussion

Effect of bagging Physical characteristics of fruit:
Physical appearance of a fruit is of great importance in
its acceptance to consumers. Different parameters like
fruit weight is an important attribute of ‘Gola’ guava.
Most consumers prefer the ‘Gola’ guava compared to
‘Surahi’ varieties. Thus, the production of quality fruit
could potentially improve the income and profit of fruit
farmers.

Fruit weight (g): Present research revealed that the
fruit weight was significantly affected by fruit bagging.
In case of fruit weight, statistically significant
variability was observed among the bagging materials
(p<0.05).The fruit weight was ranged from 86.75- 133.

Volume of sample used i

29

(ANOVA) technique was employed, whereas Tuckey
test (P < 0.05) was employed to evaluate the variances
among the mean values of treatments tested

25 grams. Fruit weight was maximum (133.25g) when
the fruits were bagged with butter paper bags and
minimum (86.75) fruit weight was observed in case of
control treatment (Table.2). Rahman et al. (2017)
reported similar increase in weight of bagged guava
fruits with white polythene and proposed that it might
be due to the protection of fruit from ultra violet rays;
as a result, the cell division in the fruits increased and
proper availability of photosynthates to the fruits on the
plant was ensured. The findings of current studies are
in line with Rahman et al. (2017). Similar increasing
trend in fruit weight and fruit size was also observed
earlier by some researchers (Abbasi et al., 2014;)
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Table 2: Effect of on-plant fruit bagging on physical characteristics of Guava “Gola"

Treatment Fruit weight (g) | Fruit size Days taken to Disease Fruit fly Fruit

(mm?) fruit maturity incidence infestation firmness

(days) %age %age (kg)

Control 86.75¢ 2685.25¢C 87.25b 70.25a 78.25a 1.28d
Brown paper bags 133.25a 3108.25a 89.25ab 4.25b 7.25¢ 1.95¢
Butter paper bags 111.75b 2875.25b 90.50a 5b 9.5b 2.48b
Non-woven bag 131ab 3091ab 90.75a 2.25¢ 2.13d 3.05a
Means 115.6+0.9 2939.5+0.3 | 89.4+0.5 20.4+0.4 24.2+0.6 2.1+0.09
CV: 1.69 2.41 1.24 4.63 5.30 8.24
LSD value(p<0.05) | 3.13 113.2 1.7 15 2.05 0.2

Fruit size (mm?): Fruit size of guava was significantly
influenced by bagging of fruits. Maximum size of fruits
(3108.25mm?) was recorded for brown paper bag
which is at par to that of non-woven bags (3191mm?).
However, minimum fruit size (2685.25mm?) was
recorded in the fruits that receives no bagging
treatment (control) (Table.2). Paper bags are thermos-
insulators, so, it tolerates the heat and maintain the
micro- environment in which transverse separation
takes place. Yang et al., (2009) published that fruit
wrapping encouraged fruit development in longan,
producing large-sized fruit with reasonably good
diameter. Parabha et al., 2018 also stated the similar
assessments when evaluating a number of bagging
materials in pineapple fruits quality improvement.
Days to reach maturity: All kinds of bags enhanced
the maturity of ‘Gola’ cultivar over un-wrapped
(control) ones. Statistically significant variation was
detected among bags regarding days taken to fruit
maturity (Table 2). Our results indicated that maturity
starts later in bagged fruits in comparison to that of
fruits without bagging. Number of days with the
bagging process as in control treatment minimum days
were observed for maturity onset. Maximum days
(90.75) were taken by the fruits to reach maturity in
case of non-woven bagging material whereas minimum
time (87.25) was taken by the fruits that were kept
without any bagging. Wang et al. (2010) described that
on- tree fruit bagging in a peach cultivar ‘Wanmi’ (late-
ripening), speeded fruit maturity by approximately ten
days.

Disease incidence percentage (%b): Fruit wrapping in
guava crop also decreased the fruit fly infestation and
disease occurrence such as anthracnose and pest (bird
etc.) attack issues (Mitra et al. 2008, Morera-Montaya
et al. 2010, Abbasi et al., 2014, Mondal et al., 2015,
and Sharma and Nagraja, 2016).

Highest incidence of disease occurred in fruits of
control treatment (without bagging), whereas, the
incidence of disease remained minimum (2.25%) in
fruits wrapped with non-woven bagging material,
followed by fruits in brown paper bags (4.25%).
Maximum percentage of disease occurrence (70.25%)
was noted in non-bagged fruits (Table.2).

Fruit fly infestation percentage (%): The key
objective of the research study was to control the
infestation of fruit fly. In this regard, statistically
significant variability was found among the tested
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wrapping materials (p<0.05). Non woven bags
performed best in controlling infestation of fruit fly
during the growing period of the fruits as lowest
percentage of infestation (2.13%) was determined in
non-woven bagged fruits. Moreover, highest fruit fly
infestation (78.25%) was found in case of un-treated
(control) fruits (Table.2). Fruit flies and a lot other
pests affect about 50% of the production capacity in the
horticulture segment, consequentially substantial
losses in quality and yield of fruits (Badii et al., 2015).
It has been observed that fruit flies infestation caused
40 percent crop loss in citrus fruit and 70 percent
confirmed losses in mango fruit (Badii et al., 2015).
Wrapping of guava fruit also decreased the fruit fly
attack and disease occurrence like (anthracnose) and
bird damage issues (Mitra et al., 2008; Morera-
Montaya et al., 2010; Abbasi et al., 2014; Mondal et
al., 2015 and Sharma and Nagraja, 2016).

Fruit Firmness (kg): Bagging treatment influenced
fruit firmness as fruit remained harder as compared to
control treatment. There were highly significant
variation regarding fruit firmness among the bagging
materials (p<0.05). Fruits bagged with non-woven
bags gave the highest values (3.05 kg) for firmness,
while, lowest values (1.28 kg) were recorded in control
treatment (Table.2). Bagging of fruits has been
reported to shield perishable crop from insect pest
attacks (Amrante et al., 2002), which could probably
be the core cause of firmness conservation in the
wrapped fruit. Sharma et al., (2013) reported the
improved anthocyanin and lycopene synthesis in
bagged fruits that might be the reason of higher fruit
firmness. Similar finding were also published
strengthening this statement (Srivastava et al., 2023).
Effect of bagging on Bio-chemical characteristics of
fruit: Soluble solid contents (°Brix): In case of
soluble solid contents, statistically significant
variability was witnessed among the bagging materials
(p<0.05). Soluble solid contents were found highest
(10.18 brix) in non woven bag, followed by butter
paper bag (9.55 brix) and lowest value (8.68 brix) for
SSC was recorded in control treatment. (Table.3).
Improvement in TSS with bagging has been reported in
guava (Rahman et al., 2017); peach (Kim et al., 2008);
loquat (Xu et al., 2010); pear (Lin et al., 2012) and
mango (Singh et al., 2017).

Titratable Acidity (%6): The taste of fruit assessed by
consumers did not merely depends on the TA (titratable
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acidity) or SSC (soluble solid contents) of the fruit.
Both of these biochemical traits have simultaneous
impact on the taste of ‘Gola’ cultivar of guava (Susanto
et al., 2019). There were great significant differences
observed in titratable acidity content (%) among the
treatments (bagging material) (p<0.05). The results of
this study revealed that the highest percentages for
titratable acidity (0.77%) of guava fruits were found in
open fruit treatment (control) and the lowest (0.14%)
was found in non-woven bags (Table.3). Singh et al.,
(2007) also published low acidity in wrapped fruits
than un-wrapped ones, this happens might be due to the
fact that bagging deferred the process of ripening and
transpiration rate, hence, fruit produces less titratable
acid. As the fruit wrapping is an imperative technique
of covering the fruit with paper, it affects its various
characteristics that enhance the quality. Here paper bag
is tested best as it create a micro- climate with raised
temperature inside but instantaneously it confirm the
temperature elevating slowly that affect the fruit in a
valuable way by refining the total sugar and aroma.
This can be standardized by numerous research studies
i.e (Zhou and Guo, 2005); (Meena et al., 2016);
(Watanawan et al., 2008) in grapes, guava, and mango.
Total Sugar contents (%b): In case of total sugar
contents, significant variation was found among the
bagging materials when analyzed statistically (p<0.05).
Highest contents of total sugars (3.85%) were obtained
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from non-woven bag whereas fruits of control
treatment gave the lowest sugar contents (2.64%)
(Table. 3). Sunlight and temperature are two key
environmental factors that generally alters the sugar
accumulation percentages in fruits. The microclimate
developed inside the bag around the fruit maintains the
temperature rise in a gradual manner instead of abrupt
rise or fall that definitely improves sugar contents of
the fruits. Meena et al., (2016) publicized similar
results after wrapping of guava fruit. Other reports also
justified our results such as (Zhou and Guo, 2005) in
grapes, (Watanawan et al., 2008) in mango. There is
also contrasting research published by (Jing et al.,
2020) whose findings demonstrate the reduction in
sugar contents of the bagged fruits.

Vitamin C contents (mg/100g?): Vitamin C is
required in higher amounts for good human health (Lee
and Kader, 2000) as it plays a vital role as antioxidant
in the body (Macan et al., 2019). Highly significant
difference was noticed with respect to vitamin C
contents among various wrapping materials tested
during the study (p<0.05). The maximum vitamin C
contents (214.25mg/100g™*) were found in the fruits of
non-woven bags, followed by that of butter paper bag
(206.50 mg/100g1), whereas the minimum vitamin ¢
contents (196.75 mg/100g™) were obtained from the
fruits of control treatment (Table. 3)

Table 3: Effect of on-plant fruit wrapping on bio-chemical characteristics of Guava Var. “Gola”

Treatment Soluble Solid Titratable Total sugars Ascorbic acid (mg100g)
Contents (Brix) Acidity (%) (%)

Control 8.68c 0.77a 2.64c 196.75d

Brown paper bags 9.63b 0.21bc 3.52ab 202.00c

Butter paper bags 9.55ab 0.30b 3.275b 206.50b

Non-woven bag 10.18a 0.14c 3.85a 214.25a

Means CV: 9.50+0.13.40 0.35+0.0213.1 | 3.32+0.16.2 204.8+0.70.73

LSD value(p<0.05) | 0.51 0.07 0.33 2.3

Table 4: Effect of on-plant fruit bagging on organoleptic characteristics of Guava Var. “Gola”

Treatment Skin color Flavor Texture Taste

Control 3.75¢c 3.75¢c 3.375¢ 3.75¢

Brown paper bags 6.25b 7.5a 7.5a 7.125b

Butter paper bags 6.75ab 6.75b 6.25b 6.85b

Non-woven bags 7.5a 7.5a 7.5a 7.5a

Mean CV: 6.06+0.311.74 6.34 +£0.15.91 6.14+0.310.5 6.3 +0.14.17

LSD value(p<0.05) 1.13 0.59 1.03 0.42
Organoleptic  properties: mong the various developed inside brown paper bags (p<0.05).
treatments, non-woven bags of different colours However, control fruits had lowest values for

recorded significantly higher scores in terms of
appearance, smoothness, taste, flavor, color, aroma and
texture as compared to other bagging treatments.
However, in case of control fruits the palatability rating
was not recorded owing to complete damage of fruits
due to fruit fly. It is apparent from the data presented in
Table 4, perforated non- woven wrapped fruit had
significantly greater scores concerning skin color,
flavor, texture and taste (7.5), followed by the fruits
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organoleptic characteristics (Table.4). Bagging of
fruits maintained the physicochemical characteristics
and the organoleptic rating of fruits which might be due
to slowing down of the metabolic activities, sustained
ripening, smooth and shining fruits free from any pest
and bird damage. Improvement in appearance of
papaya fruit was observed after bagging (Tran et al.,
2015). Red color development also witnessed in green
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apple cultivar (granny smith) in a research study
conducted by (Wang et al., 2010).

Conclusion

It can be concluded from the current research
finding that on-plant fruit bagging at early fruit
development stage with non-woven bags can be a good
choice to avoid diseases incidence as well as fruit fly
infestation control in guava summer crop. Bagging
practice will not only help in producing high quality
blemish free guava fruit but will also prove a good way
to enhance profit of guava growers especially it is a
strongly recommended practice for those who are
involved in organic fruit production.

Conflict of interest
All the authors have no conflict of interest.

References

Abbasi, N. A., Amjad, M., Chaudhary, M., lkram, A.,
Hussain, A., & Ali, I. (2014). On tree fruit bagging
influences quality of guava harvested at different
maturity stages during summer. International
Journal of Agriculture and Biology, 16(3),43-549.

Ali, M.M., Anwar, R., Yousef, A.F., Li, B., Luvisi, A., De
Bellis, L. and Chen, F. (2021). Influence of
Bagging on the Development and Quality of
Fruits. Plants, 10(2): 358.

Amarante, C., Banks, N. H., & Max, S. (2002). Preharvest
bagging improves packout and fruit quality of
pears (Pyrus communis). New Zealand Journal of
Crop and Horticultural Science, 30(2), 93-98.

Badii, K.B., Billah, M.K., Afreh-Nuamah, K., Obeng-
Ofori, D & Nyarko, G. (2015). Review of the pest
status, economic impact and management of fruit-
infesting flies (Diptera: Tephritidae) in Africa.
African Journal of Agricultural Research,
10(12):1488-1498.

Dolkar, D., Bakshi, P., Gupta, M., Wali, V.K., Kumar, R.,
Hazarika, T.K. & Kher, D. (2017). Biochemical
changes in guava (Psidium guajava) fruits during
different stages of ripening. Indian Journal of
Agricultural Science, 87(2): 257-260.

Edirimanna, E., Amarathunga, D., Amarasena, B &
Kirinde, T. 2015. Effect of bagging materials and
bag colour on fruit weight and quality of guava
(Psidium guajava L.). Annals Sri Lanka
Department Agriculture, 17: 297-302.

Faoro, 1.D. & Mondardo, M. (2004). Ensacamento de
frutos de pereira cv. Housui. Revista de. Brasileira.
Fruticultura. 26(1): 86-88.

Fernandes, M.B., Mizobutsi, E.H., Rodrigues, M.L.M.,
Ribeiro, R.C.F., Mizobutsi, G.P.& Pinho, D.B.
(2019). Bagging time of ‘Prata-and’ banana
regarding anthracnose control. Revista Brasileira
de Fruticultura, 41(1): 56-66.

Frank, D. (2018). Evaluation of Fruit Bagging as a Pest
Management Option for Direct Pests of Apple.
Insects, 9(4): 178.

HamediSarkomi, F., Moradinezhad, F. & Khayat, M.
(2019). Pre-harvest bagging influences sunburn,
cracking and quality of pomegranate fruits. Journal

32

Rashid et al.,

of Horticulture and Postharvest Research, 2(2):
131-142.

Hans, Y.S.H., 1992. The Guide Book of Food Chemical
Experiment. Pekin Agricultural University Press,
Pekin

Hortwitz, W., 1960. Official & Tentative Methods of
Analysis, 9th edition, pp: 314-320. Association of
Official Agriculture Chemists, Washington, DC,
USA.

Jimenez-Escrig, A., Rincon, M. & Pulido, R. (2001).
Guava fruit (Psidium guajava L.) as a new source
of antioxidant, dietary fiber. Journal of
Agricultural and Food Chemistry, 49: 5489-93.

Jing, C.; Feng, D.; Zhao, Z.; Wu, X. & Chen, X. (2020).
Effect of environmental factors on skin
pigmentation and taste in three apple cultivars.
Acta Physiol. Plant. 42, 69.

Jing, L., Youhong, C., Zhimei, Y. & Xiaogang, L. (2008).
Effects of bagging on the quality of pear fruit and
pesticide residues. Acta Horticulturae, 772:315-
318.

Kim, Y.H., Kim, H.H., Youn, C.K., Kweon, S.J., Jung,
HJ. & Lee, C.H. (2008). Effects of bagging
material on fruit colouration and quality of
‘Janghowon Hwangdo’ peach. Acta Horticulturae,
772: 81-86.

Lee, S.K. & Kader, A.A. (2000). Preharvest and
postharvest factors influencing vitamin C content
of horticultural crops. Postharvest Biology and
Technology, 20(3): 207-220.

Lin, J., Wang, J.H., Li, X.J. & Chang, Y.H. (2012). Effects
of bagging twice and room temperature storage on
quality of ‘Cuiguan’ pear fruit Acta Horticulturae,
934: 837-40.

Macan, A.M., Kraljevic, T.G. & Raic-Malic, S. (2019).
Therapeutic perspective of vitamin ¢ and its
derivatives. Antioxidants 8: 1-36.

Mathooko, F.M., Kahangi, E.M., Runkuab, J.M,
Onyangob, C.A. & Owinob, W.O. (2011). Pre-
harvest mango (Mangifera indica L. Apple’) fruit
bagging controls lenticel discolouration and
improves postharvest quality. Acta Horticulturae,
906: 55-62.

Matsumoto, K., Fujita, T.& Sato, S. (2018). Effects of 1-
MCP and Pre-harvest Fruit Bagging Treatments on
Cold Storability of the Red-fleshed Apple
‘Kurenainoyume’. The Horticulture Journal,
87(4), 443-451.

Meena, K. R. & Maji, S. (2016). Effect of Bagging on
Fruit Quality of Guava. International Journal of
Bio-resource and Stress Management, 7(2): 330-
333.

Mitra, S.K., Gurung, M.R. & Pathak, P.K. (2008).
Sustainable guava production in West Bengal,
India. Acta Horticulture, 773:179-182.

Mondal, C.K., Garain, P.K., Mitra, N.L. & Maji, A.
(2015). Bio-friendly management of guava fruit fly
(Bactrocera correcta Bezzi) through wrapping
technique. Journal of Applied and Natural Science,
7(1):358-363.

Morera-Montoya, R., Blanco-Metzler, H. & Luis-Loria,
C.R. (2010). Evaluation of different bagging
materials for the control of the fruit fly


http://www.joarps.org/

J. Appl. Res Plant Sci. Vol. 5(1), 27-33, 2024,
WWW.joarps.org.

Anastrephasp. (Diptera, Tephritidae) and fruit
pathogens in  Taiwanese guava fruits
(Psidiumguajaval..). Acta Horticulturae, 849:283-
292.

Moura, E.S., Azevedo, F.R., Santos, C.A.M., Nere, D.R.&
Azevedo, R. (2011). Controle de pragas da
goiabeira (Psidium guajava) com ensacamento de
frutos. Cadernos de Agroecologia, 6(2):1-5.

Nascimento, W.M.O., Miiller, C.H., Aradjo, C.S. &
Flores, B.C. (2011). Ensacamento de frutos de
abiuvisando & protecdo contra o ataque da mosca-
das-frutas. Revista Brasileira de Fruticultura,
33(1):48-52.

Oliveira, P.G., Queir6z, M.A., Castro, J.M.C., Ribeiro,
J.M., Oliveira, R.S. & Silva, M.J.L. (2019).
Reaction of Psidium SPP. accessions to different
levels of inoculation with  Meloidogyne
enterolobii. Revista Caatinga, 32(2): 419-428.

Prabha, S., Kumari, K. & Deb, P. (2018). Effect of fruit
bagging on Physico-chemical properties of
Pineapple cv. Mauritius. International Journal of
Current Microbiology and Applied Science, 7:
4876-4885.

Qin, S.J.,, Li,F.D. & Lv, D.G. (2012). Effect of preharvest
bagging on fruit epidermis epiphyte community
structure of “Red Fuji” apple. Middle-East Journal
of Scientific Research, 11:1475-80.

Rahman, H., Akter, A., Rahman, J., Riad, M.l & Rahman,
M.M. (2017). Effect of fruit thinning and bagging
on the yield and quality of guava. Research &
Reviews: Journal of Agricultural Science and
Technology, 6(1): 20-27.

Rajametov, S. & Nurbekov, A. (2020). Effects of different
types of paper bags on ‘Golden Delicious’ apple
fruits. Acta Horticulturae, 1275: 415-418.

Sarker, D., Rahman, M. & Barman, J. (2009). Efficacy of
different bagging materials for the control of
mango fruit fly. Bangladesh Journal of
Agricultural Research, 34(1):165-168.

Sharma, R.R and Nagaraja A. (2016). Bagging guava
fruits to reduce fruit fly incidence. ICAR News,
22(2):3-4.

Sharma, R.R., Nagaraja, A., Goswami, A.K., Thakre, M.,
Kumar, R. & Varghese, E. (2020). Influence of on-
the-tree fruit bagging on biotic stresses and
postharvest quality of rainy-season crop of
‘Allahabad Safeda’ guava (Psidium guajava L.).
Crop Protection,135:105216.

Sharma, R.R., Pal, R.K,, Asrey, R., Sagar, V.R., Dhiman,
M.R. & Rana, M.R. (2013). Pre-harvest fruit
bagging influences fruit color and quality of apple
cv. Delicious. The Journal of Agricultural Science,
4(9): 443-448.

Sharma, R.R., Reddy, S.V.R. & Jhalegar, M.J. (2014).
Pre-harvest fruit bagging: A useful approach for
plant protection and improved post-harvest fruit
quality-A review. The Journal of Horticultural
Science and Biotechnology, 89(2):101-113.

Rashid et al.,

Singh, B.P., Singh. R.A., Singh, G. & Killadi, B. (2007).
Response of bagging on maturity, ripening and
storage behavior of winter guava. Acta
Horticulturae, 735:597-601.

Singh, R.K. Shah, N.I. & Solanki, P.D. (2017). Influence
of fruit bagging on chemical quality of mango
(Mangifera indica L.) varieties. International
Journal of Plant and Soil Science, 18(3):1-7.

Srivastava, K.K., Soni, K.S., Kumar, D. & Dwivedi, S.K.

(2023). Effect of different bagging materials on

guava fruit physiology and its quality attributes.

Plant  Physiology Reports. 28(2):238-246.

https://doi.org/10.1007/s40502-023-00733-9

R.G.D., JH. Torrie & D.A. Dicky.(1997).

Principles and Procedures of Statistics: A

Biometrical Approach. 3rd Ed. McGraw Hill Book

Co., New York.

Susanto, S., Melati, M. & Aziz, S.A. (2019). Pruning to
improve flowering and fruiting of ‘Crystal’ guava.
AGRIVITA Journal of Agricultural Science,
41(1): 48-54.

Teixeira, R., Boff, M.I1.C., Amarante, C.\VV.T., Steffens,
C.A. & Boff, P. (2011). Effects of fruit bagging on
pests and diseases control and on quality and
maturity of “Fuji Suprema” apples. Bragantia, 70:
688-695.

Tokairin, T.0., Cappello, F.P. & Sposito, M.B. (2014).
Production cost of table guavas produced with and
without bagging: case study. Revista Brasileira de
Fruticultura, 36: 542-549.

Tran, D.H., Yen, C.R & Chen, Y.H. (2015) Effect of
bagging on fruit characteristics and physical fruit
protection in red pitaya (Hylocerus spp.).
Biological ~ Agriculture  and  Horticulture
;31(3):158- 166.

Wang, YJ., Yang, C.X,, Liu, C.Y., Xu, M., Li, S.H.,
Yang, L. & Wang, Y.N. (2010). Effects of bagging
on volatiles and polyphenols in “Wanmi’ peaches
during endocarp hardening and final fruit rapid
growth stages. Journal of Food Science, 75(9):455-
460.

Watanawan, A., Watanawan, C. & Jarunate, J. (2008).
Bagging “Nam Dok Mai #4” mango during
development affects colour and fruit quality. Acta
Horticulturae, 787:325-328.

Xu, G.; Nie, J.; Wu, Y,; Yan, Z & Ye, M. (2018). The
effects of fruit bagging on residue behavior and
dietary risk for four pesticides in apple. Scientific
Reports, 8(1):14348.

Xu, H.X., Chen, J.W & Xie, M. (2010). Effect of different
light transmittance paper bags on fruit quality and
anti-oxidant capacity in loquat. Journal of the
Science of the Food and Agriculture, 90(11):1783-
88.

Zhou, X.B & Guo, X.W. (2005). Effects of bagging on the
fruit sugar metabolism and invertase activities in
“Red Globe” grape during fruit development.
Journal of Fruit science, 26:30-33.

Steel,

Publisher’s note: JOARPS remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

(©om

This is an open access article distributed under the terms of the Creative Commons Attribution
License (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. To

view a copy of this license, visit httE://creativecommons.org/licenses/bv/4.0/.



http://www.joarps.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

