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ARTICLE INFO ABSTRACT

Article Type: Research The study was undertaken to determine the profitability and fruit quality
Received: 17, Dec. 2019. of mango using different bagging materials in five Upazilas’ namely:
Accepted: 18, Dec. 2019. Chapainawabganj Sadar, Shibganj, Bholahat, Nachole and Gomastapur of
Published: 09, Dec. 2019. Chapainawabganj district. Data were collected through interview schedule

from randomly selected 100 farmers from July to August 2019. Among
different bagging materials used in mango fruit, Brown paper bag was

Keywords: found most effective in several parameters like fruit retention, fruit
Mango, Fruit Bagging, weight, fruit length, fruit diameter and total sugar percentage. Bagging
profitability, Bagging Material, technology numerically increased the level of mango production per
Fruit Quality hectare which was 10850 kg and gross return and net return was TKk.

596750 and Tk. 430910 respectively. With higher production and price
bagging technology adopters had numerically higher benefit-cost ratio
(BCR) was 3.59 than non adopters which were Tk. 330000 and 3.26
respectively. About 60% of the respondents showed high attitude towards
fruit bagging as it increases shelf life, reduce pest incidence and overall
ecofriendly. Therefore, from the findings of the study it is highly
recommended to use fruit bagging in mango production as it is profitable
as well as improves fruit quality.

1. INTRODUCTION

Ensuring food and nutritional security and alleviating poverty it is necessary to generate more
diversified food with greater shares of fruit production. But production of fruits is still far behind the
countries present requirement. About 78gm fruit is available per person in Bangladesh whereas
200gm is the daily requirement (BBS, 2017; Sultana et al. 2018). Mango (Mangifera indica L.) is one
of the most important fruit crops in Bangladesh covering the largest area (25%) and production
(24%) being in the 2nd position after banana(32% area and 17% production) (BBS, 2016). Mango is
known as one of the choicest and well-accepted fruits all over the world due to its taste, fascinating
flavor, eye-catching color and typical nutritive value. It also helps in balancing the human diet by
providing about 64-86 calories per 100 grams of ripe fruits (Rathore et al., 2007).
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Bagging of mango fruits prior to harvest is the preeminent alternative to avoid adverse effect by
causing physical damage and improve the commercial value of the fruit, namely, improving fruit
coloration, reducing splitting mechanical damage, sunburn of the skin etc. The area under mango
cultivation is increasing every year but safe and quality mango production not increased. Mango fruits
and trees are subject to several animate and inanimate diseases. The outbreak of different mango
diseases and insect-pest attack reduce the target mango yield every year. To control these problems
farmers are using 15-62 times pesticides in their mango orchard and it's increasing as alarming ratio
(Uddin et al., 2015). To prevent the losses caused by biotic and abiotic factors, several good
agricultural practices are becoming popular throughout the World. Thus, more emphasis is being
placed on reducing the use of pesticides to ensure worker safety, consumer health, and environmental
protection (Sharma, 2009).
Fruit bagging technology is widely being used in mango orchards in Rajshahi and Chapainawabganj
commercially during pre-harvest season to protect mango from pest attack besides facilitating the
farmers to get quality yield. Mango is the leading seasonal cash crop of the country's northwest region
and dominates the economy in the two districts. According to the DAE sources, there are about 30
lakh mango trees of different ages and varieties on some 32,816 hectares in the region with the
creation of many more new mango orchards and increased mango farming in the homesteads in recent
years. If the bags were used substantially, use of harmful chemical insecticides and pesticides could be
reduced to a greater extent on the huge trees. The technology will open up a new door of exporting
mango of the two districts, famous for the delicious fruit, to various foreign markets.
Among several alternatives, the pre-harvest bagging technique of fruits has been used extensively in
several fruit crops to improve skin color and to reduce the incidence of diseases, insect pests,
mechanical damages, sunburn of the skin, agrochemical residues on the fruits, and bird damages (Xu
et al., 2010; Nagaharshitha et al., 2014; Sharma et al., 2014; Jakhar and Pathak, 2016).
Islam, et al., (2017) conducted a study on Influence of pre-harvest bagging on fruit quality of mango
and found that mango fruits are bagged at marble stage with different types of bags which constituted
various treatments viz. Brown Paper Double Layered Bag (BPB), White Paper Single Layered Bag
(WPB), Muslin Cloth Bag (MCB) and Non-bagged (control). Bagging with brown paper bag and
white paper bag improved fruit retention, the weight of fruit, diameter of fruit, pulp weight, total
soluble solids, ascorbic acid, percent of citric acid, reducing sugars and [3-carotene at harvest and ripe
stage over control. Brown paper bag improved fruit color, texture, appearance and sweetness. In all
cases, good quality, cleaner, disease and insect free fruits are harvested. Thus, it is concluded that fruit
bagging influenced growth and development of mango fruit by the reduction of disease and
insect-pest attack and also increases shelf life of mango.
The initiative intends to determine which of the bagging materials and forms gave the best quality of
fruits, determine the effect of the bagging materials and forms on pest incidence and find out which of
the bagging materials and forms gave the highest yield and net income. The specific objectives of the
study are:
i. To determine the effects of different fruit bagging on quality of mango production;
ii. To estimate the relative profitability of bagging and non-bagging practices;
iii. To assess farmers perception towards fruit bagging.
2. METHODOLOGY
Keeping in view the objectives of the study Chapainawabganj district of Bangladesh was purposively
selected to collect the relevant information for conducting this study because it is considered to be the
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main mango growing region of Bangladesh.

In total 100 farmers, 20 from each of the selected treatment (bagging materials) were selected for the
study. Different types of bags have constituted the treatments viz.: T1: Brown paper double-layered
bag (BPB) T2: White paper single-layered bag (WPB); T3: Perforated polythene bag (PB); T4: Muslin
cloth bag (MCB) and TO: Non-bagged (control). Purposive sampling was employed for selecting
mango growers from different treatments.

A draft interview schedule taking into account the objectives of the study was prepared and pre-tested
on a few respondents of the study area. In the pre-test, attention was given to identify whether any
important information is missing in the draft interview schedule. Then if necessary some parts of
interview schedule were improved, rearranged and modified to capture the real picture of the study.
Thus, the final interview schedule was prepared to solicit information.

A combination of descriptive and statistical techniques as demanded by the study was used to achieve
the objectives and to get meaningful results. To obtain the objectives three a 5 point Likert-type scale
was used with twelve respective statements regarding the predispositions in the respondent’s opinion.
Uniformly grown fruits (40 to 50 days after fruit set) were selected for bagging. The sizes of the bags
were 25 x 20 cm. Before bagging two perforations (< 4 mm diameter) was made for proper
ventilation at the bottom of polythene bag and muslin cloth bag. White and brown paper bags were
not perforated. The particular bags were wrapped properly at the stalk of each fruit of respective
treatments so that it would not fall down as well as there would not be open space. The observations
viz. fruit retention (%) and days require for harvesting after bagging were recorded. Four fruits were
randomly selected per treatment per replication to record various physical and chemical compositions
which were estimated by the following procedures.

Length and Diameter of Fruit were measured with the help of digital \ernier caliper and expressed in
centimetres (cm).Weight of fruit; pulp and stone were recorded by using electronic balance and
expressed in grams ().

2.1 Chemical composition

Citric acid (%): 10g mango pulp was crushed in a mortar and pestle and transferred in a 100 ml
volumetric flask. Volume was made up to 100 ml by distilled water. Then the sample was filtered and
10 ml filtrate was taken in a conical flask. The filtrated was titrated against 0.1 N NaOH using
phenolphthalein as an indicator. The results were expressed in percent of citric acid (Moffet et al.,
2007).

0.5xTitrate value unknown soln x Made volume of an unknown sample
% Citric acid= %100
Titrate value of known soln x Aliquot taken x Wt. of sample

Total sugars: An aliquot of 50 ml of the clarified, de-leaded filtrate was pipetted to a 100 ml
volumetric flask; 5 ml conc. HCI was added and allowed to stand at room temperature for 24 hours. It
was neutralized with conc. NaOH solution followed by 0.1 N NaOH solutions. The volume was made
up to the mark and transferred to 50 ml burette having an offset tip and performed the titration on
Fehling's solution (AOAC, 2000).

Fehling Factor x Dilution x 100

% Total sugar =

Weight of sample x Titre
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Ascorbic acid (mg/100g of Fruit pulp): Ascorbic acid was estimated as described by [McHenry and
Graham, 1935] Mango pulp (5g) was mixed with 5 ml of 20% metaphosphoric acid solution and
filtered. The filtrate (5 ml) was put in a small beaker and shaken with 2 drops of phenolphthalein
solution and titrated against 2, 6-indophenol until pink color developed.
2.2 Profitability assessment
Profit or net return is the difference between total revenue (gross return) i.e. total value product (TVP)
and the total factor cost (TFC). Total factor costs included all kinds of variable and fixed costs
concerned with the production process. A farm will not know its maximum profit unless the TVP is
compared with TFC. Farmer’s profit was also shown by gross margin (GM) analysis, where only
variable costs were deducted from total revenue.
The TVP was the value of output and was given by

TVP= py = p*TPP=g(y)*[f(xi)]*f(xi)
Where,
P is the price of output; y is the quantity of output and xi stands for ith input. On the other hand, total
factor cost (TFC) of a product includes all kinds of variable and fixed cost items involved in the
production process; and was given by

Total factor cost, TFC = rxi + b = h (xi)* xi +b
Where,
r is the factor price, which in general is a function of the quantity of the factor used [i.e. r=h(xi)]
and b is the fixed costs. Given the definition of total value product (TVP) and total factor cost, the
profit equation can be defined as follows:

Profit, t =TVP-TFC
The analytical procedures involve the arrangement of the collected data in systematic ways, consisting
of the input used, quantifying the effect of inputs on yield, etc. the following analytical procedures
were followed in the present study.
2.2.1 Gross margin analysis
Gross margin is a difference between gross return or total return and total variable cost. Reason to
choose this analysis is that the farmers of Bangladesh are very eager to know their return over total
variable cost. This calculated as follows:

GM =GR-TVC
Where,
GM= Gross margin (Tk.)
GR= Gross return (Tk.)
TVC= Total variable cost (Tk.)
2.2.2 Net return analysis
The performance of mango based on bagging technology was compared on the basis of net return. Net
return is difference between gross return or total return and the total cost that means a combination of
variable cost and fixed cost. This is calculated as follows:

NR= GR-TVC-TFC.
Where,
NR= Net return
GR= Gross return (Tk.)
TVC= Total variable cost (Tk.)
TFC= Total fixed cost (Tk.)
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2.2.3 Benefit-cost ratio
To assess the profitability level of mango based on bagging technology simple tabular form and
Benefit-Cost Ratio (BCR) was checked. BCR of mango was estimated by the ratio of gross return to
variable cost and gross return to total cost. So, BCR was defined as:

BCR = Gross return / Total Cost
The analytical procedures involve the arrangements of the collected data in systematic ways, costing
of the input used, quantifying the effect of inputs on yield, etc. the following analytical procedure was
followed in the present study.

3. RESULT AND DISCUSSION

Fruit bagging technology is widely being used in mango orchards in Chapainawabganj commercially
during the pre-harvest season to protect mango from pest attack besides facilitating the farmers to get
quality yield. When the bags are used substantially, use of harmful chemical insecticides and
pesticides were reduced to a greater extent on the huge trees.
3.1 Fruit retention (%) and harvesting time (days): Fruit retention was significantly improved by
pre-harvest bagging with a brown paper bag (95.00%) and white paper bag (90.00%) over control
(80.00%). The fruit retention found in polythene bag (80.53%), muslin cloth bag (83.00%) also higher
than control (no bagging) (80.00%).
The harvesting time was significantly delayed (63 days) in brown paper bag compare to no bagging
(58 days). The polythene bag took minimum days (56 days) for harvest after bagging (Table 1)
Table 1. Effects of pre-harvest bagging on fruit retention and days required for harvesting after
bagging in mango

Days required for harvesting after

Treatments Fruit retention (%) .
bagging
Brown paper bag 95.00 63
White paper bag 90.00 60
Polythene bag 80.53 56
Muslin cloth bag 83.00 59
No bagging (control) 80.00 58

Source: Authors estimation (2019)

3.2 Fruit weight (%): The fruits of the brown paper bag produced the biggest fruit having fruit
weight 350.80 while in control having fruit weight 310.60 g. However, minimum fruit weight was
recorded in the treatment muslin cloth bag (290. 89 g) (Table 2).

Table 2. Effects of pre-harvest bagging on physical parameters of mango

Treatments weight of fruit Length of fruit Diameter of fruit Pulp weight (g)
) (cm) (cm)

Brown paper bag 350.80 13.66 9.33 312.46

White paper bag 330.58 10.65 7.90 228.51

Polythene bag 296.34 10.13 6.75 198.40

Muslin cloth bag 290.89 10.10 7.10 192.67

No bagging 310.60 10.40 7.86 216.13

Source: Authors estimation (2019)

3.3 Fruit length (cm): The treatment of brown paper bag (13.66 cm) was given the maximum fruit
length than control (10.40 cm). The fruit length found in white paper bag (10.65 cm) also higher than
control but the differences were non-significant.
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Figure 1: Effects of pre-harvest bagging on physical parameters of mango
3.4 Fruit diameter (cm): Pre-harvest fruit bagging with brown paper bag gave the maximum fruit
diameter over unbagged control (6.86 cm) while polythene bag (6.17 cm) gave the minimum fruit
diameter and pulp weight (9.33 cm and 312. 46 g respectively) than control (7.86 cm and 216.13 ¢
respectively).

3.5 Ascorbic acid (mg/100 g): The highest ascorbic acid content was recorded in the treatment of
white paper bag (33.79 mg/100 g) which was found statistically at par with the brown paper bag while
the lowest was recorded in the control (28.10 mg/100 g) (Table 3).

3.6 Citric acid (%): The significantly maximum citric acid content at harvest stage was recorded in
the non-bagged control fruits treatment (10.67 %) while the minimum was recorded in the treatment
of brown paper bags (6.85 %) (Table 3).

3.7 Total sugars (%): At harvest stage, the significantly maximum total sugar was recorded in the
fruits of brown paper bag (1.79%) over other bagging treatments and control while the minimum total
sugar was recorded in the control fruits (1.41%) (Table 3).

Table 3. Effects of pre-harvest bagging on chemical composition

Treatments Ascorbic acid Citric acid (%) Total sugars (%)
(mg/100 g)

Brown paper bag 32.78 6.85 1.79

White paper bag 33.79 7.38 1.58

Polythene bag 27.00 8.13 1.50

Muslin cloth bag 28.10 7.50 1.60

No bagging 28.22 10.67 1.41

Source: Authors estimation (2019)

3.8 Profitability status

3.8.1 Per hectare input use for mango production

In this session the method of input use of various items used in producing mango has been discussed
in order to determine relative profitability of them. Land preparation included ploughing, laddering
and other activities needed to make the soil suitable for plantation of seedling. Total human labors
used in mango production without fruit bagging and with fruit bagging at Chapainawabganj were 68
and 73 man-days per hectare respectively of which 26 and 28 man-days were family labor. Fertilizer
is another important item for mango production. In the study area farmers used urea, TSP, MoP and
compost fertilizer. In Chapainawabganj farmers applied 200 Kg urea, 120 kg TSP, 80 Kg MP, 1500
Kg compost per hectare for mango production without fruit bagging and 166 kg urea 80 kg TSP and
52 kg MP for mango production with fruit bagging.
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Table 4 Per hectare input use of mango production

Items Units Quantity (Without fruit bagging)  With fruit bagging
Human labor cost(hired) Man-days 42 45
Fertilizer cost

Urea Kg 200 166

TSP Kg 120 80

MP Kg 80 52
compost kg 1500 866
Irrigation

Fixed input

Human labor cost(family) Man-days 26 28

Total human labor Man-days 68 73

Source: Field Survey (2019)

3.8.2 Per hectare cost for mango production

In pricing the labor no distinction was made between the family and hired labor. Family labor was
priced at the prevailing wage rate in cash to hired labor. The wage rate was fixed for different types of
activities. On an average Tk.12600 and Tk. 13500 per hectare were spent for hired human labor for
mango production without fruit bagging and with fruit bagging respectively which constituted about
12.48 and 8.14 percent of the total cost of production. Family labor constituted about 7.73 percent and
5.07 percent of total cost of production for without and with fruit bagging. In the study area, most of
the farmers purchased seedlings from the market and seedling cost were estimated at Tk. 16500/ha.
The sample farmers used three kinds of chemical fertilizers, namely Urea, Triple Super Phosphate
(TSP), Muriate of Potash (MoP). The cost of Urea, TSP, MoP is Tk. 7000, Tk. 6000 and Tk. 3200 per
hectare which is 16.04 % of the total cost of production without fruit bagging. On the other hand the
cost of Urea, TSP, MoP is Tk. 5810, Tk. 4000 and Tk. 2080 per hectare respectively for mango
production with fruit bagging which is only 7.16 % of total cost of production. Bagging adopters
spent less on pest management by chemical controls as compared to non-adopters. Pesticides and
insecticides were used by most of the sample farmers and applied to field with different rates. The
costs of insecticides and pesticides were computed on the basis of the actual price paid by the
non-adopter farmers which are Tk. 12000 and Tk. 6500 per hectare includes 11.89 and 6.44 percent
respectively of total cost. Bagging adopters spent only 4.82 percent and 2.17 percent of total cost for
insecticides and pesticide respectively. However the cost of bagging was 45.22 percent of total cost of
production which was Tk. 75000. Despite reducing the cost of chemical pest management by using
bagging technology it was not sufficient as the added cost of bagging was much higher. If this was not
compensated by increased yield and price of mango, the subsistence of this technology cannot be
ensured. In the study area the cost of land was estimated on the basis of rental value of land and it was
assumed to be at tk 12350 per hectare.

3.8.3 Profitability of Mango cultivation

The average price received was higher by bagging’s adopter at tk.55 per kg than non adopters (Tk. 40
per kg). Per hectare average return of mango orchards in the study areas are depicted in Table 6. Per
hectare average mango yield was found 8250 kg without fruit bagging and gross return and net return
was Tk. 330000 and Tk. 229050 respectively.

Bagging technology numerically increased the level of mango production per hectare which is 10850
kg and gross return and net return was Tk. 596750 and Tk. 430910 respectively. With higher
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production and price bagging technology adopters had numerically higher total returns which were Tk.
596750 and benefit-cost ratio (BCR) was 3.59 than non-adopters which were Tk. 330000 and 3.26
respectively (Table 7).

Table 5. Per hectare cost for mango production

Total cost % of cost

. . With

Items Without fruit bagging \l;\;ggirgwt Without fruit bagging fruit
bagging
Human labor cost(hired) 12600 13500 12.48 8.14
Seed/seedling cost 16500 16500 16.34 9.95
Fertilizer cost
Urea 7000 5810 6.93 3.50
TSP 6000 4000 5.94 2.41
MP 3200 2080 3.17 1.25
Compost 1000 600 0.99 0.36
Irrigation 16000 16000 15.85 9.65
Insecticide 12000 8000 11.89 4.82
Pesticide 6500 3600 6.44 2.17
Fruit Bag 0 75000 45.22
Total variable cost 80800 145090 80.04 87.49
Human labor cost(family) 7800 8400 7.73 5.07
Opportunity cost of land 12350 12350 12.23 7.45
Total fixed cost 20950 20750 19.96 12,51
Gross cost 100950 165840 100 100
Source: Field Survey (2019)
12% o | @ Human labor 7% 13% O Human labor

B Seed/seedling cost B Seed/seedling cost

O Fertilizer cost O Fertilizer cost

DOlrrigation DOlrrigation

B Insecticide

216% Pesticide

B Fruit Bag

O Opportunity cost of land

B Insecticide

O Pesticide

@ Fruit Bag

O Opportunity cost of land

2%

(a) Without fruit bagging (b) With fruit bagging
Figure 2: Percentage of the total cost of mango production

As we know that, fruit bagging increase the fruit shelf-life, pulp contain, color, texture, appearance,
sweetness, price and also protect fruits from pest, fungal infections and diseases, mechanical damage,
reduce spraying of insecticides, it can play a great role to obtain food safety and it is profitable also.
3.9 Farmer’s attitude on mango fruit bagging

Attitude score of the respondents on the potentiality of fruit bagging was obtained by adding together
scores on all the 12 items in present in the interview schedule. Thus, attitude score of a respondent on
potentiality of fruit bagging could from 12-60, where below 33 indicating very low attitude and above
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46 very high attitudes. The respondents were categorized based on their attitude scores. Most of the
cases bagging is done to protect the fruits from insect pest and stone rain. But considering economic
side farmers have different attitude on fruit bagging. Here the farmers those are practicing fruit
bagging have high attitude and those are not practicing fruit bagging have low attitude towards fruit
bagging. So, we can assume that possibility of use of fruit bagging will be increased in future. And the
use of fruit bagging has great possibility in future to ensure food safety and better quality of fruits.
Table 6. Per hectare Profitability of Mango

Items Without fruit bagging  With fruit bagging

A. Total costs (Tk/ha) 100950 165840

B. Variable costs (Tk/ha) 80800 145090

C. Auverage yield (kg) 8250 10850

D. Average Price (Tk/kg) 40 55

E. Gross returns (Tk/ha) 330000 596750

F. Gross margin (E-B) (Tk/ha) 249200 451660

G. Net returns (E-A) (Tk/ha) 229050 430910

Source: Authors estimation (2019)
Table 7. Comparison of Profitability Following Different Practices

Items With Fruit bagging Without Fruit bagging
Cost 100950 165840

Return 330000 596750

BCR 3.26 3.59

Source: Authors estimation (2019)
Table 4. Farmer’s attitude on mango fruit bagging

Variable Category Frequency Percentage
Attitude  towards High (47-60) 60 60
fruit bagging Medium (46) 16 16

Low (33-45) 34 34

Source: Authors estimation (2019)
4. CONCLUSION

Fruit bagging has emerged as a novel technology in practice, which is simple, grower friendly, safe
and beneficial for the production of quality mangoes. It is easy and safe practice that protects fruit
from diseases and insect pest’s attacks, mechanical damage, sunburn of the skin, fruit cracking,
agrochemical residues on the fruit and bird damage. If the technology was used, there will be no spot
on mango in the bagged ones. Besides, the mango could be protected from all kinds of diseases and
pests that will boost the volume of exportable mango. The results of this study clearly demonstrate
that it is advisable to use brown paper bag for getting colored fruits i.e., yellow color since white
paper bag for retains original color of each variety. Both bags showed their potentiality against major
insect-pests and diseases attack. Apart from this, as the market price of the bagged mango is
lucrative the growers can sell their produce at high price. Therefore, farmers might be used this
technology for commercial mango cultivation to fulfil the demand of quality mango in-country and
abroad.
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