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Abstract

The present investigation the effect of different bunch covering materials for improving fruit yield and
quality of Banana (Musa Paradisiaca) was conducted at PFDC (Precision Farming Development
Centre), Department of fruit science, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya
Raipur during the year 2022 — 2023. The experiment was laid out in a Randomized Block Design with
eight treatments with three replications. The results indicate that the yield parameter viz., bunch length
(cm), bunch diameter (cm), bunch weight (kg) yield (t/ha) and quality parameter viz., total soluble solid
(°Brix), acidity (%), Ascorbic acid mg/100 g) total sugar (%) of banana were significantly influenced
by the different bunch covering materials. The results revealed that maximum yield and quality
parameter were recorded at the application of Tz - Bunch cover with blue polythene bag followed by T3
-Bunch cover with transparent polythene bag. While the minimum were observed under To (No bunch
covering).
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Introduction
Banana (Musa paradisiaca L.) cultivated by man since prehistoric times. The fruit provides
nutrition and well-balanced diet to millions of people around the globe and also contributes
to livelihood through crop production, processing and marketing (Singh, 2002) [*3l, Banana
grows well in humid tropical low lands. Banana (Musa paradisiaca) chromosome number 2n
=33, family musaceae is an important fruit crop in India. South-East Asian countries,
especially eastern Malaysia is believed to be the center of origin of banana (Saucer, 1952)
(12 Its cultivation is distributed throughout the warmer countries and is confined to the
region between 30° North and 30° South of the equator.
Banana is one of the major fruit crop in the tropics and subtropics and make a vital
contribution to the economies of a number of countries. It is very important in the nutrition
of local population as well as tradable commodities with a large market throughout the
developed world. Banana is a large herbaceous, perennial, monocotyledonous and
monocarpic plant. It is the staple food in some of the developing countries like Uganda,
Bukaba and Tanzania and one of the most important traded tropical fruits in the world
(Radha and Mathew, 2007) [,
In India, banana ranks first position in production among all fruits. Banana is grown in all
over India and is available round the year. However, Tamil Nadu, Andhra Pradesh,
Maharashtra, Gujarat, Karanataka, Madhya Pradesh and Bihar have ideal condition for its
growth and production. India is the world's leading banana producer, accounting for about
25.7% of the global harvest of 113.28 million tonnes bananas. Banana is grown on 5.49
million ha around the world, with global yield of 113.28 million tonnes and a yield of 20.62
MT/ha (Anon, 2018). India is the world's leading banana producer, accounting for 25.7% of
global production and ranking first in both region and production. Bananas occupy 883.8
thousand ha of India's total fruit cropland, producing 25.51 million tonnes with a total
productivity of 34.9 t/ha.
Chhattisgarh is one of the States, where bananas are grown on an area of 26.57 thousand
hectares, with an annual production of 745.78 million tonnes and an estimated productivity
of 28.07 MT/ha (Anon, 2018).
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Bananas, on the other hand, have a high export opportunity.
Banana exports are now being directed to markets such as
the Russian Federation, China and Eastern Europe. India
exports bananas to countries in the middle East.

Banana provides dessert fruit or starch staple to millions of
people in the world. It is easy to digest, nearly fat free with
high nutritive value and relatively cheaper than other fruits.
The total energy provided by 100g edible ripe pulp is 67-
137 K calories. The fruit is composed of 1.2 g protein, 0.3 g
fat, 27.2 g carbohydrates, 0.4 g fibre, 7 mg vitamin C and
0.8 g of minerals (Chandler, 1995) Bl. As a diet, it is highly
satisfying, easy to digest, nearly fat free, rich source of
carbohydrate. It contains various vitamins and has
therapeutic values for the treatment of many diseases
(Singh, 2007) 141,

Materials and Methods

The experiment was conducted in the PFDC at Department
of Fruit Science, College of Agriculture, Indira Gandhi
Krishi Vishwavidyalaya Raipur during the year 2022 —
2023. The experiment was conducted on banana with eight
treatment and three replication in Randomized block design.
The total number of tree included in the experiment were 90
plant and were space at 1.8 m x 1.8 m.

Covering of bunches: Nine plants (three from each
treatment) of ten months age having uniform flowering time
were selected for the research, after de-naveling, 25 days
after opening of floral emergence the bunches were covered
with respective treatments.

Treatment combinations

S. No. Treatments Notations
to be used

1 No covering To

2 Bunch cover with black polythene bag T1

3 Bunch cover with jute bag T2

4 Bunch cover with transparent polythene T

bag ®

5 Bunch cover with paper bag T4

Bunch cover with Gunny bag with
6 Ts
transparent polythene
7 Bunch cover with Dry leaves Ts
8 Bunch cover with blue polythene bag T7
Result

Effect of different bunch covering materials on the bunch
length (cm) after bunch harvesting was ranged from 61.50 to
79.11 cm. The highest bunch length (cm) (79.11 cm) was
found in treatment T; (Bunch cover with blue polythene
bag) followed by Treatments Ts; — (Bunch cover with
transparent polythene bag) recorded 77.23 ¢cm. In contrast,
lowest bunch length (cm) (61.50 cm) was observed under
treatment T, (Control - No bunch covering). Blue covers let
in 73% of the wavelengths in the PAR, whereas transparent
ones let in 93%. Nevertheless, blue covers produce heavier
bunches because it lets in the heat without causing burns
because it blocks UV rays. Similar result was also observed
by Biswas and Lemture, (2012) ™ studied in bunch length
maximum in 63.5 cm treatment blue polythene tube than all
other treatments.

The bunch diameter (cm) ranged between 32.77 to 44.10
cm. The highest bunch diameter of banana was obtained in
significantly treatment T~ - Bunch cover with blue polythene
bag (44.10 cm) as compared with rest of all bunch covering
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materials treatment. However, it was at par treatment Ts -
Bunch cover with transparent polythene bag (43.57 cm) and
Ts - Bunch cover with gunny bag with transparent polythene
form (42.34 cm). In the same way treatments T, (42.21 cm),
T1 (40.44 cm), T4 (39.96 cm) were statistically at par, but
their impact on bunch diameter of banana were significantly
different when compared with treatment T, (Control - No
bunch covering) was obtained lowest bunch diameter of
banana (32.77 cm). Blue covers let in 73% of the
wavelengths in the PAR, whereas transparent ones let in
93%. Nevertheless, blue covers produce heavier bunches
because it lets in the heat without causing burns because it
blocks UV rays. Blue Polyethylene bags used to improve
banana's quality, appearance and protect from birds and
pests. These bags allow faster & more trustworthy harvest
with adequate ripening of the banana. These also protect
from external natural conditions (wind, rain, sun damage,
etc.) and prevent mechanical injuries.

The bunch weight (kg) ranged between 19.86 to 29.10 kg.
The highest bunch weight (kg) of banana was obtained in
significantly treatment T~ - Bunch cover with blue polythene
bag (29.10 kg) as compared with rest of all bunch covering
materials treatment. However, it was at par treatment Ts -
Bunch cover with transparent polythene bag (28.77 kg) and
Ts - Bunch cover with gunny bag with transparent polythene
form (28.39 kg). In the same way treatments T, (27.51 kg),
T1 (26.70 kg), T4 (25.61 kg) were statistically at par, but
their impact on bunch weight of banana were significantly
different when compared with treatment T, (Control - No
bunch covering) was obtained lowest bunch weight of
banana (19.86 kg). Similar result was also observed by
Kumare et al., (2013) [ studied in bunch weight (kg)
maximum in 35.68 kg treatment blue polythene cover than
all other treatments.

The vyield (t/ha) ranged between 61.28 to 82.23 t/ha. The
maximum vyield (t/ha) of banana was obtained in
significantly treatment T~ - Bunch cover with blue polythene
bag (82.23 t/ha) as compared with rest of all bunch covering
materials treatment. However, it was at par treatment Ts -
Bunch cover with transparent polythene bag (79.54 t/ha) and
Ts - Bunch cover with gunny bag with transparent polythene
form (77.13 t/ha). The T, (Control - No bunch covering) was
obtained minimum vyield (t/ha) of banana (61.28 t/ha). Blue
covers let in 73% of the wavelengths in the PAR, whereas
transparent ones let in 93%. Nevertheless, blue covers
produce heavier bunches because it lets in the heat without
causing burns because it blocks UV rays. Similar result was
also observed by Debnath et al. (2001) ! studied in yield
(t’/ha) maximum in 77.89 t/ha treatment bunch cover with
transparent polyethylene than all other treatments.

It is evident from the table 2. that the effect of different
bunch covering materials on the total soluble solid content
(23.13 °Brix) was significantly increased by applied of
treatment T, (Bunch cover with blue polythene bag) at par
with the treatments, T; (Bunch cover with transparent
polythene bag) i.e. 22.95 °Brix, Ts (Bunch cover with gunny
bag with transparent polythene) i.e. 22.76 °Brix. The lowest
total soluble solid content (19.15 °Brix) was recorded in
treatment T, control (No bunch covering). Banana
production regions mostly use blue covers as they let in heat
without causing sun scald (Muchui et al., 2010) !, because
it blocks UV rays. Blue Polyethylene bags used to improve
banana's quality, appearance and protect from birds and
pests. These bags allow faster & more trustworthy harvest
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with adequate ripening of the banana. These also protect
from external natural conditions (wind, rain, sun damage,
etc.) and prevent mechanical injuries. Similar results were
found by Rubel et al., (2019) [*Y the data revealed that, the
total soluble solid content (24.28 °Brix) was significantly by
bunch cover with blue polythene bag.

The titratable acidity (%) ranged between 0.30 to 0.39%.
The minimum titratable acidity (%) of banana was obtained
in significantly treatment T; - Bunch cover with blue
polythene bag (0.30%) as compared with rest of all bunch
covering materials treatment. However, it was at par
treatment T3 - Bunch cover with transparent polythene bag
(0.31%) and Ts - Bunch cover with gunny bag with
transparent polythene form (0.32). In the same way
treatments T, and T1 (0.33%), T, (0.34%) were statistically
at par, but their impact on titratable acidity (%) of banana
were significantly different when compared with treatment
To (0.39%). Banana production regions mostly use blue
covers as they let in heat without causing sun scald (Muchui
et al, 2010) [ because it blocks UV rays. Blue
Polyethylene bags used to improve banana's quality,
appearance and protect from birds and pests. These bags
allow faster & more trustworthy harvest with adequate
ripening of the banana. These also protect from external
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natural conditions (wind, rain, sun damage, etc.) and prevent
mechanical injuries (Marks and Scratches). Similar results
were found by Pathak et al. (2014) [ studied in acidity (%)
minimum in 0.30% treatment bunch cover with transparent
polyethylene than all other treatments.

The ascorbic acid (mg/100 g) ranged between 10.09 to
13.26 mg/100 g. The maximum ascorbic acid (mg/100 g) of
banana was obtained in significantly treatment T; - Bunch
cover with blue polythene bag (13.26 mg/100 g) as
compared with rest of all bunch covering materials
treatment. However, it was at par treatment T; - Bunch
cover with transparent polythene bag (12.66 mg/100 g) and
Ts - Bunch cover with gunny bag with transparent polythene
form (11.90 mg/100 g). The treatment To (Control - No
bunch covering) was obtained minimum ascorbic acid
(mg/100 g) of banana (10.09 mg/100 g). Blue bunch
covering alters the temperature within the covers, indirectly
leading to faster assimilates translocation and better fruit
quality. Apart from this, bunch covers serves in inhancing
the external appearance of fruits both by protecting it from
pest infestation and harvesting and handling bruises. Similar
results were found by Anon (2013) [ studied in ascorbic
acid maximum in 12.36 mg/100 g treatment bunch cover
with blue polyethylene sleeves than all other treatments.

Table 1: Effect of different bunch covering materials on Yield attributes of Banana (Musa paradisiaca L.)

Treatments Bunch length (cm) Bunch(g]lja;meter Buncg(é\;elght Yield (t/ha)
To- No bunch covering (Control) 61.50 32.77 19.86 61.28
T1-Bunch cover with black polythene bag 72.79 40.44 26.70 74.25
T2-Bunch cover with jute bag 73.56 42.21 27.51 75.12
Ts- Bunch cover with transparent polythene bag 77.23 43.57 28.77 79.54
T4 - Bunch cover with paper bag 71.57 39.96 25.61 73.11
Ts - Bunch cover with gunny bag with transparent polythene 75.25 42.34 28.39 77.13
Ts- Bunch cover with dry leaves 71.10 39.36 24.42 70.59
T7-Bunch cover with blue polythene bag 79.11 44.10 29.10 82.23
SEm+ 0.68 0.38 0.24 2.02
CD at 5% level 2.09 1.17 0.75 6.08

The total sugar ranged between 13.23 to 19.40 (%). The
maximum total sugar (%) of banana was obtained in
significantly treatment T~ - Bunch cover with blue polythene
bag (19.40%) as compared with rest of all bunch covering
materials treatment. However, it was at par treatment Ts -
Bunch cover with transparent polythene bag (18.80%) and
Ts - Bunch cover with gunny bag with transparent polythene
form (18.60%). In the same way treatments T1 (17.38%), Ta
(16.77%) T, (16.50%), were statistically at par, but their
impact on total sugar (%) of banana were significantly

different when compared with treatment T, (Control - No
bunch covering) was obtained minimum total sugar (%) of
banana (13.23%). Banana production regions mostly use
blue covers as they let in heat without causing sun scald
(Muchui et al., 2010) 8, because it blocks UV rays. Blue
Polyethylene bags used to improve banana's quality,
appearance and protect from birds and pests. Similar results
were found by Amarante et al., (2002) studied in total sugar
maximum in 17.44% treatment bunch cover with transparent
polyethylene sleeves than all other treatments.

Table 2: Effect of different bunch covering materials on quality parameters of Banana (Musa paradisiaca L.)

Treatments Tot_al solu_ble Ti_tr_atable Ascorbic acid | Total sugar
solid (°Brix) | acidity (%) (mg/100 g) (%)
To-No bunch covering (control) 19.15 0.39 10.09 13.23
T1-Bunch cover with black polythene bag 21.86 0.33 10.60 17.38
T2 - Bunch cover with jute bag 22.64 0.33 10.86 16.50
Ts- Bunch cover with transparent polythene bag 22.95 0.31 12.66 18.80
T4-Bunch cover with paper bag 21.66 0.34 10.40 16.77
Ts- Bunch cover with gunny bag with transparent polythene 22.76 0.32 11.90 18.60
Te - Bunch cover with dry leaves 21.38 0.35 10.28 16.66
T7 - Bunch cover with blue polythene bag 23.13 0.30 13.26 19.40
SEmzx 0.72 0.01 0.37 0.57
CD at 5% level 2.21 0.03 1.13 1.75
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Conclusion

The results of the present investigation revealed that the
nutritional requirement of banana could be fulfilled with the
exclusive use of different bunch covering materials yield
and quality attributes. The effect of bunch covering
materials treatment T; - Bunch cover with blue polythene
bag were found superior for on yield and quality parameter.

From the results obtained in this study, it can be
concluded that T; (Bunch cover with blue polythene
bag) and Ts (Bunch cover with transparent polythene
bag) have proven to be the best treatment to improve
yield, quality parameters and to increase the benefit-
cost ratio of banana.

Banana bunch covering materials in treatment T;
(Bunch cover with blue polythene bag) was found to be
superior to yield and quality attributes.

The major problem of banana cultivation was due to
climatic condition of this region. Therefore, it can be
concluded that the practice of covering banana bunches
can provide a good solution for improving the
appearance, quality and productivity of banana fruit.

References

1.

10.

Amarante C, Banks NH, Max S. Effect of pre-harvest
bagging on fruit quality and postharvest physiology of
Banana (Musa paradisiaca). New Zealand Journal of
Crop and Horticulture Science. 2002;30(2):99-107.
Anonymous. Performance of ‘Repol’, a polypropylene
based non-woven fabric as bunch sleeves on bunch
characteristics and fruit quality in banana. National
Research Centre for banana (ICAR), Thogamalai Road,
Thayanur post, Tiruchirappalli, Tamil Nadu; c2013. p.
60-65.

Anonymous. Indian Horticultural Database-2018.
National Horticulture Board. Gurgaon; c2018.

Biswas PK, Lemtur K. Effect of growth regulators and
certain organic spray on bunch characters in banana cv.
Robusta. The Asian Journal of Horticulture.
2012;9(1):269-271.

Chandler S. The nutritional value of bananas. In:
Gowen S, ed. Bananas and plantains. New York:
Chapman and Hall; ¢1995. p. 468-480.

Debnath U, Suresh CP, Hasan MA. Bunch management
for profitable production of winter developing banana
bunches. Indian Journal of Horticulture.
2001;58(3):202-207.

Kumare V, Shiva KN, Mustaffa MM. Performance of
repol, a polypropylene based on non woven fabric as
bunch sleeves on bunch characteristics and fruit quality
in banana. Project report, NRC for Banana (ICAR),
Tiruchirappalli, Tamil Nadu; c2013. p. 35-40.

Muchui MN, Mathooko FM, Njoroge CK, Kahangi
EM, Onyango CA, Kimani EM. Effect of perforated
blue polyethylene bunch covers on selected postharvest
quality parameters of tissue-cultured banana (Musa
spp.) cv. Williams in Central Kenya. Journal Stored
Products and Postharvest Research. 2010;1(3):29-41.
Pathak PK, Mitra SK. Assessment of Low Cost
Perforated Polythene Cover as Non-Chemical Approach
to Control Scarring Beetle and Quality Banana
Production. Acta Horticulture. 2014;1024:283-285.
Radha T, Mathew L. Fruit crops. New Delhi: New India
Publishing Agency; c2007. p. 33-58.

~gg~

11.

12.

13.

14.

https://www.biochemjournal.com

Rubel MHK, Hossain MM, Hafiz MMH, Rahman MM,
Khatun MR. Effect of banana bunch covering
technology for quality banana production in
Bangladesh. Progressive Agriculture. 2019;30(3):238-
252.

Saucer IR. Effect of bunch bagging on fruit quality of
banana cv. SABRI. Asian Journal of Bio Science.
1952;9:296-298.

Singh HP. National and International Scenario of
Banana and Plantain. Banana: Technological
Advancement. 2007;1(3):1-19.

Singh K, Chundawat R. Response of Banana to
irrigation and post-shooting potassium nutrition. In
Banana: Technological Advancements AIPUB, Trichy;
€2002. p. 305-307.


https://www.biochemjournal.com/

