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Abstract

The experiment was conducted at ICAR-AII India Coordinated Research Project on Fruits, Kittur Rani
Channamma College of Horticulture, Arabhavi to study the response of micronutrients with plant
growth regulators on vegetative and reproductive characteristics of banana cv. Popoulu (AAB) during
2024-25. It was laid out in a Randomized Complete Block Design with ten treatments and three
replications. The results revealed statistically significant difference among treatments with foliar
application of micronutrients and plant growth regulators. The maximum pseudostem height (263.19
and 293.34 cm), pseudostem girth (82.41 and 85.55 cm), number of functional leaves (16.47 and
18.36), leaf area (12.73 and 16.34 m?), chlorophyll content (44.33 and 49.98 SPAD units) and number
of suckers per plant (9.80 and 1.03) were recorded at 6 and 7 MAP in Ts (ICAR-NRCB Banana
shakthi powder @ 1 per cent + GA3 80 ppm applied at 6, 7%, 8% 9™ and 10" MAP). This treatment
also resulted in early shooting (209.59 days), minimum days from shooting to maturity (68.92 days),
reduced crop duration (278.51) and highest bunch weight (23.64 Kg) compared to other treatments.
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Introduction

Banana (Musa spp.) is an herbaceous, perennial monocotyledonous plant belonging to the
family Musaceae and order Scitamineae with the chromosome number X=11 and origin
South East Asia. It is most widely cultivated and consumed fruit in India, with a long history
of cultivation dating back to prehistoric times.

The term “banana” originated from West Africa and was introduced by the Portuguese, while
“plantain,” referring to cooking types, comes from the Spanish plantano (Purseglove, 1975) 271,
Bananas are mainly eaten as dessert fruits, whereas starchier plantains are used for cooking
and form an essential dietary component in Africa, the Caribbean and Latin America. Ripe
bananas are nutritious, energy-rich and easily digestible (Aurore et al., 2009) B,

Globally, banana ranks fourth after rice, wheat and maize in production value. It serves as
both a staple and dessert fruit, rich in easily digestible carbohydrates (67-137 k cal/100 g)
and a good source of vitamins A, C, B: and B. (Premalatha and Suresh, 2019) %31,

In India, banana is second most important crop next to mango. The global production of
banana is around 139.6 million tonnes. In India, present area is 9.95 lakh ha and production
is 374.74 lakh tonnes. In Karnataka, it is cultivated in 1.71 lakh ha area with the production
of 29.13 lakh tonnes (Anon., 2023) [,

In Karnataka, major banana cultivars include Dwarf Cavendish, Robusta, Rasthali, Poovan,
Nendran and Red Banana. Among these, Nendran is the leading commercial cultivar for
chips preparation, highly preferred by both consumers and processors. However, Nendran
has low yield potential (10-12 kg/plant). To address this, “Popoulu,” an AAB group cultivar
from the Pacific Islands, was introduced by NBPGR, New Delhi, from the Musa
International Transit Centre, Belgium and evaluated at the Banana Research Station,
Kannara, Kerala (Menon et al., 2014) 2%,

Popoulu is a cooking banana cultivar growing 2-3 m tall with a sturdy pseudostem and large,
green, paddle-shaped leaves. Its fruits are short, thick and angular, suitable for chips
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preparation with 33% recovery, comparable to cv. Nendran
and it can also be used as a dessert fruit (Manju and
Pushpalatha, 2022) [,

Plant growth, yield and fruit quality are all significantly
impacted by balanced nutrition. The banana is an exhaustive
crop that needs a sufficient amount of nutrients to support its
robust growth, high yield and biomass production
throughout its growth cycle.

Micronutrients are essential for the crop growth and are
equally important as primary and secondary nutrients. They
have an important role in the balance of plant nutrition for
the stabilization of crop yield and quality of produce.
Though these micronutrients are necessary in very small
amounts, but are essential for controlling plant development
and fostering physiological reactions in them. Because of
the limited nutrient absorption through the root system,
foliar application of micronutrients has been successfully
used to improve flowering, synchronize blooming, enhance
fruit size through cell division, which ultimately increases
the yield.

Plant growth regulators (PGRs) are natural hormones that
influence plant physiological processes by stimulating
enzymes that control metabolism. They promote cell
division, elongation, differentiation, root growth, shoot
growth, flowering, fruiting and are used to enhance yield
and reduce stress (Rajan et al., 2017) 1281,

Since Popoulu variety possesses superior yield and quality
parameters compared to Nendran variety and because of its
increasing demand in processing industries, there is a need
to increase its quality production. Therefore, the present
study aims to investigate the effect of micronutrients and
plant growth regulators on vegetative and reproductive
characteristics of banana cv. Popoulu (AAB).

Material and methods

This experiment was carried out at ICAR-All India
Coordinated Research Project on Fruits, located at Kittur
Rani Channamma College of Horticulture, Arabhavi,
Belagavi district of Karnataka, India during the year 2024-
2025. The experiment laid out in Randomized Complete
Block Design with ten treatments and three replications. The
spacing used here was 1.8 x 1.8 m. The treatment
combination are as follows, T; (ICAR-IIHR Banana special
@ 0.5%), T» ICAR-NRCB Banana shakthi powder @ 1%),
Tz (Sampoorna KAU multimix @ 1%), T4 (ICAR-IIHR
Banana special @ 0.5% + CPPU 4 ppm), Ts ICAR-NRCB
Banana shakthi powder @ 1% + CPPU 4 ppm), Ts
(Sampoorna KAU multimix @ 1% + CPPU 4 ppm), T,
(ICAR-ITHR Banana special @ 0.5% + GA3 80 ppm), Ts
(ICAR-NRCB Banana shakthi powder @ 1% + GA3z 80
ppm), To (Sampoorna KAU multimix @ 1% + GA3 80 ppm)
and Tjo (Control - water spray) sprayed at 6, 71, 8", 9t and
10" month after planting.

The recommended dose of fertilizer followed in the
experiment was 200:100:300 g NPK/plant/year, as per the
Package of Practice of UHS, Bagalkot, Karnataka and was
applied uniformly to all treatments. The 5 g IIHR banana
special, 10 g of each NRCB Banana shakthi and Sampoorna
KAU multimix were accurately measured and dissolved in
one litre of water seperately. Similarly, 0.04 ml of CPPU
and 0.08 g of progib (GA3) were measured. The required
concentrations of micronutrients and plant growth regulators
were prepared by directly mixing the respective quantities in
water and freshly prepared solutions were used for spraying
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during 6%, 7%, 8%, 9% and 10" month after planting using
knapsack power sprayer.

Observations were recorded for various growth parameters
such as pseudostem height, measured from the soil surface
to the base of the leaf-emerging point using a measuring
tape; pseudostem girth, measured from 15 cm above the
ground using a measuring tape; number of functionally
active leaves, were manually counted; leaf area, determined
by multiplying leaf length, breadth and the number of leaves
with a constant factor of 0.80, as per Murray’s method
(1960); Chlorophyll content in leaves was measured using a
SPAD meter, number of suckers per plant were counted
manually before their removal and recorded at 6™ and 7%
months after planting. Reproductive parameters such as
number of days taken for shooting, number of days taken
from shooting to maturity, total crop duration and bunch
weight were documented. The obtained data were
statistically analyzed in a randomized complete block design
(RCBD) by using analysis of variance by Fisher and Yates
(1963). When F-test showed significance in comparing
treatment means, critical differences (C.D. at 5%) were
calculated.

Results and Discussion

Vegetative parameters

Pseudostem height and girth (cm)

The data on pseudostem height and girth of banana cv.
Popoulu was significantly influenced by foliar application of
micronutrients and plant growth regulators. Among the
different treatments, the maximum pseudostem height
(263.19 and 293.34 cm) and greatest pseudostem girth
(82.41 and 85.55 cm) were recorded in Tg (ICAR-NRCB
Banana shakthi powder @ 1 per cent + GA; @ 80 ppm
applied at 6%, 7% 8h 9t and 10" MAP). Whereas, the
minimum pseudostem height (204.50 and 225.50 cm) and
lowest pseudostem girth (55.00 and 58.64 cm) were
registered in T (control) at 6% and 7" MAP, respectively.
The increase in pseudostem height and girth might be due to
the foliar application of micronutrients that enhance cell
enlargement and metabolic activity with zinc promoting
auxin production, copper aiding enzyme activation and
chlorophyll formation (Ram and Bose, 2000) ?!, resulting in
vigorous pseudostem growth. These findings were well
supported by Kumar and Jeyakumar (2001) "7 in cv.
Robusta, Yadlod and Kadam (2003) % in banana cv. Grand
Naine, Rashid and Mondal (2007) B9 in banana cv.
Amritsagar, Jeyabaskaran and Pandey (2008) '*! in cv.
Karpuravalli, Bashma et al. (2018) ¥ in cv. Nendran,
Nisarga et al. (2022) ! in banana cv. Rajapuri,
Arthi and Shakila (2023) ™ in banana cv. Red Banana and
Balaji et al. (2023) 9! in banana cv. Poovan.

Enhanced pseudostem height and girth could be attributed to
the application of GAs which stimulates the physiological
processes that promote cell division, elongation and cambial
activity, resulting in greater vascular development, efficient
nutrient transport and overall pseudostem thickening and
elongation. The similar observations were noticed by
Yadlod and Kadam (2008) 1 in banana cv. Ardhapuri.
Fathi et al. (2011) "YU in persimmon cv. Costata,
Muralidhara et al. (2014) 2 in seedlings of mango var.
Bappakkai, Singh et al. (2018) *!! in Papaya cv. Pusa Nanha
and Kanwar et al. (2024) "3 in citrus cv. Nagpur mandarin.
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Number of functional leaves (no.)

Admist all different treatments, the maximum number of
functionally active leaves (16.47 and 18.36) were
documented in Ts (ICAR-NRCB Banana shakthi powder @
1 per cent + GA3; @ 80 ppm at 6™, 7%, 8, 9" and 10" MAP).
Whereas, the least number of functional leaves (11.49 and
12.07) at 6" and 7" MAP, respectively were recorded in Tio
(control).

The application of micronutrient mixture, which optimize
the availability of essential trace elements that serves as
cofactors in enzymatic and metabolic pathways, that
facilitates the chlorophyll biosynthesis and maintain higher
photosynthetic rates resulting in increased number of
functionally active leaves. These results are in agreement in
banana with Kumar and Jeyakumar (2001) [ in cv.
Robusta, Rashid and Mondal (2007) B% in cv. Amritsagar,
Jeyabaskaran and Pandey (2008) ' in cv. Karpuravalli,
Yadav et al. (2010) B4 cv. Grand Naine, Pathak ez al. (2011)
241 jn cv. Marthaman, Krishnamoorthy and Noorjahan
(2017) U9l in cv. Poovan, Bashma et al. (2018) ¥ in cv.
Nendran, Premalatha et al. (2020) ! in cv. Nendran,
Nisarga et al. 2022 2! in banana cv. Rajapuri,
Arthi and Shakila (2023) ¥ in cv. Red Banana and Balaji et
al. (2023) 91 in cv. Poovan.

GAs might accelerate meristematic activity and leaf
primordia development, increasing the rate of leaf
emergence and overall leaf count. The above results were
found parallel with findings of Yadlod and Kadam (2008)
136 in banana cv. Ardhapuri, Bhat et al. (2011) ) in grape
vines of cv. Tas-A-Ganesh, Fathi et al. (2011) U1 in
persimmon cv. Costata, Kumar et al. (2012) U8 in
strawberries and Singh et al. (2018) B! in Papaya cv. Pusa
Nanbha.
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Leaf area (m?)

The treatment Tg (ICAR-NRCB Banana shakthi powder @
1 per cent + GA; @ 80 ppm at 6, 7%, 8% 9™ and 10™ MAP)
recorded the highest leaf area (12.73 and 16.34 m?) at the 6™
and 7" MAP, respectively, while the lowest leaf area (8.00
and 1093 m?) was registered in Tio (control) at the
corresponding stages.

The application of micronutrients contributes to the
production of essential auxins, which promote cell division
and chlorophyll synthesis, leading to enhanced leaf
enlargement. In  addition, micronutrients improve
photosynthetic efficiency and facilitate protein synthesis,
thereby increasing the total leaf area. Similar findings were
reported by Jeyabaskaran and Pandey (2008) ! in cv.
Karpuravalli, Yadav et al. (2010) B in cv. Grand Naine,
Krishnamoorthy and Noorjahan (2017) !¢ in cv. Poovan,
Bashma et al. (2018) ® in cv. Nendran, Arthi and Shakila
(2023) “'in cv. Red Banana, and Nisarga et al. (2022) 1?3 in
cv. Rajapuri.

In addition to this GAj3 also enhances phloem loading and
transport of assimilates and minerals to developing leaves,
supporting rapid lamina expansion as suggested by Bhat et
al. (2011) 9 in grape vines of cv. Tas-A-Ganesh.

Chlorophyll content (SPAD units)
Among the treatments, Ts (ICAR-NRCB Banana shakthi
powder @ 1 per cent along with GA3 @ 80 ppm applied at
6h, 70 8h 9h and 10" MAP) recorded the highest
chlorophyll levels, with values (44.33 and 49.98 SPAD
units). On the other hand, the lowest

Table 1: Impact of micronutrients and plant growth regulators on vegetative characters of banana cv. Popoulu (AAB)

Pseudostem Pseudostem Number of Leaf area |Chlorophyll contentf Number of
Treatment height (cm) girth (cm) |functional leaves (m?) (SPAD units)  |suckers per plant
6 | 7
6 MAP |7 MAP |6 MAP|7 MAP| 6 MAP |7 MAP |, 1\ [ % | 6 MAP | 7 MAP | 6 MAP | 7 MAP
Ti- ICAR-ITHR Banana special | 56 37| 55133 | 62,80 | 69.33 | 13.00 | 13.99 |9.40 |12.70| 39.52 | 4152 | 580 | 678
@ 0.5 per cent
To - ICAR-NRCB Banana 3 67 1 55400 | 63.34 | 69.89 | 13.01 | 14.00 |10.00[{13.00] 3970 | 4178 | 6.50 | 7.067
shakthi powder @ 1 per cent
Ts - Sampooma (KAU mulimix)| ¢ 4 | 950,00 | 62.19 | 66.45 | 12.98 | 13.59 |9.20 [12.61] 39.00 | 4112 | 563 | 650
@ 1 per cent
Ts- ICAR-ITHR Banana special
© 0.5 por cent + CPPU 4 ppm | 23100 | 258.00 | 63.65 | 68.00 | 13.08 | 1414 11020/13.07| 4027 | 4221 | 691 | 7.60
Ts - ICAR-NRCB Banana shakthi
powder @ 1 per cent + CPPU 4 | 241.79 | 270.26 | 75.69 | 78.73 | 14.99 | 16.90 [11.78[15.03| 42.04 | 43.68 | 9.13 | 10.29
ppm
Ts - Sampooma (KAU multimix)| 3, 0 | 961 71 | 6688 | 70.66 | 13.97 | 14.79 |1060[13.77| 4176 | 4299 | 7.30 | 8.13
@ 1 per cent + CPPU 4 ppm
T7- ICAR-ITHR Banana special | 3, ) | 559 78 | 6422 | 68.30 | 13.50 | 1441 |10.43[1340| 4130 | 4270 | 7.00 | 7.90
@ 0.5 per cent + GA3 80 ppm
Ts- ICAR-NRCB Banana
shakthi powder @ 1 per cent + | 263.19 | 293.34 | 82.41 | 85.55 | 1647 | 1836 [12.7316.34| 4433 | 4998 | 9.80 | 11.03
GA3 80 ppm
To- Sampooma (RAU multimix)| 37 5 | 266 33 | 67.86 | 74.16 | 14.00 | 15.08 |10.80[13.95| 4196 | 4332 | 836 | 9.17
@ 1 per cent + GA3 80 ppm
Tio- Control 204.50 | 225.50 | 55.00 | 58.64 | 11.49 | 12.07 |8.00 |10.93| 3520 | 36.83 | 4.63 | 5.03
S.Em £ 721 | 777 | 219 [ 229 | 047 | 049 [0.32]044| 1.4 123 | 022 | 025
CD @ 5% 2143 [ 23.09 | 653 | 6.81 | 141 | 146 [095[1.30| NS 365 | 067 | 074
CV (%) 595 | 5.19 | 573 | 560 | 6.12 | 578 [5.41]565] 5.8 500 | 557 | 545

Spraying at 6, 7, 8 9t and 10" MAP
MAP- Months after planting, NS- Non-significant
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chlorophyll values were recorded in the control treatment
Tio, with readings (35.20 and 36.83 SPAD units) at 6™ and
7% MAP, respectively. The increase in chlorophyll content
may be due to magnesium’s role in chlorophyll formation
and involvement of micronutrients like iron, zinc,
manganese and copper as cofactors in chlorophyll
biosynthesis and photosynthesis, thereby enhancing
chloroplast development and reducing chlorophyll
degradation. These results are in line with Kumar and
Jeyakumar (2001) 7 in cv. Robusta and Jayachandran et al.
(2005) in guava cv. Lucknow-49.

GAs treatment may increase chlorophyll content by
enhancing chlorophyll-synthesizing enzymes and delaying
leaf senescence. This finding is supported by Fathi er al.
(2011) "1 in persimmon cv. Costata.

Number of suckers (no.)

The treatment Ts (ICAR-NRCB Banana shakthi powder @
1 per cent combined with GA; @ 80 ppm at 6%, 7%, gt 9t
and 10" MAP) resulted in the highest number of suckers,
recording (9.80 and 11.03) at 6" and 7" MAP, respectively.
The least number of suckers (4.63 and 5.03) were recorded
in Tio (control) at the corresponding stages.

https://www.biochemjournal.com

Foliar application of micronutrients at appropriate crop
growth stages enhances their uptake and physiological use,
thereby stimulating vigorous growth and promoting
increased sucker initiation which is similar with the findings
of Pathak et al. (2011) ¥ in cv. Martaman and Anu Shetty
et al. (2022) P! in cv. Rajapuri.

The positive influence of GA3 on sucker production could
be attributed due to its ability to enhance overall plant
growth, which in turn improve nutrient uptake efficiency
and thereby promote initiation and development of more
suckers (Swennen et al., 1984) 1*¥! in plantain.

Reproductive parameters

Among all the treatments, Ts ICAR-NRCB Banana shakthi
powder @ 1 per cent combined with GA; @ 80 ppm at 6%,
7%, 8%, 9% and 10™ MAP) showcased early shooting (209.59
days), early maturity (68.92 days) and a shorter crop
duration of (278.51 days) which was lesser than other
treatments. However, Tio (control) exhibited delayed
shooting (230.82 days), late maturity (95.04 days) and a
longer crop duration (325.86 days).

Table 2: Impact of micronutrients and plant growth regulators on reproductive characters and bunch weight of banana cv. Popoulu (AAB)

Treatment Reproductive parameters Bunch
Number of days taken for| Number of days taken from Total crop weight (kg)
shooting (days) shooting to maturity (days) duration (days) g g
T - ICAR-IIHR Baﬁa special @ 0.5 per 22493 8021 305.14 1531
T2 - ICAR-NRCB Banana shakthi powder 22406 7386 302.92 16.06
@ 1 per cent
Ts - Sampoorna (K?elitmul“mlx) @ 1 per 22534 81.56 306.90 14.60
T4 - ICAR-ITHR Banana special @ 0.5 per
cent + CPPU 4 ppm 221.86 79.63 301.49 17.03
Ts - ICAR-NRCB Banana shakthi powder
@ 1 per cent + CPPU 4 ppm 213.73 72.11 285.84 20.96
Tes - Sampoorna (KAU multimix) @ 1 per
cent + CPPU 4 ppm 220.12 74.57 294.69 19.45
T7- ICAR-ITHR Banana special @ 0.5 per 293 14 76.25 299 39 18.43
cent + GA3 80 ppm
Ts - ICAR-NRCB Banana shakthi powder
@ 1 per cent + GA3 80 ppm 209.59 68.92 278.51 23.64
To - Sampoorna (KAU multimix) @ 1 per 217.49 7326 290.75 20.09
cent + GA3 80 ppm
T10- Control 230.82 95.04 325.86 11.89
S.Em + 6.44 3.18 10.76 0.89
CD @ 5% 19.14 9.46 31.97 2.68
CV (%) 5.07 5.81 5.00 5.55

Spraying at 6, 7, 8 9t and 10" MAP
MAP- Months after planting, NS- Non-significant

Crop duration is an important factor to be considered in
banana cultivation. In the present experiment, it was
recorded that the use of micronutrients and plant growth
regulators resulted in early floral bud differentiation, due to
optimum vegetative growth, which in turn led to early
shooting. Similar findings were reported by Balakrishnan
and Rajangam (2002) ! in cv. Red banana, Yadlod and
Kadam (2003) % in cv. Grand Naine, Rashid and Mondal
(2007) B% in cv. Amritsagar, Yadav et al. (2010) ®¥ in cv.
Grand Naine, Pathak et al. (2011) ¥ in cv. Martaman,
Krishnamoorthy and Noorjahan (2017) %! in banana cv.
Poovan, Anu Shetty et al. (2022) B! in cv. Rajapuri and
Nisarga et al. (2022) ¥ in cv. Rajapuri.

Application of GA3; might delay the leaf senescence and
maintain higher chlorophyll content, improving nutrient
mobilization and sustain photosynthetic efficiency to
accelerate floral initiation and fruit development, resulting
in early shooting, maturity and reduced crop duration as
found in banana by Anilkumar and Brahmachari (2006) ! in
var. Harichal, Ebeed et al. (2008) ' ¢v. Grand Naine and
earliest flowering was observed in guava cv. Allahabad
Safeda (Suman et al., 2021) 32,

Conclusion
The present study revealed that foliar application of ICAR-
NRCB Banana Shakthi powder @ 1% + GAs @ 80 ppm
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applied at 6™, 7%, 8% 9™ and 10" MAP was most effective in
enhancing vegetative traits such as pseudostem height,
pseudostem girth, number of functional leaves per plant, leaf
area, chlorophyll content in leaves and number of suckers
per plant. In addition, this treatment also recorded early
shooting, early maturity, minimum crop duration and
highest bunch weight.

Acknowledgement

Authors are thankful to ICAR-AICRP on Fruits, KRC
College of Horticulture, Arabhavi under UHS, Balgalkot,
Karnataka in India for providing all the necessary facilities
during my research period

Reference

1.

10.

11.

12.

13.

Anonymous. National Horticulture Board. 2023.
Available from: http://www.nhb.gov.in/statistics/area-
production-statistics.html.

Anilkumar, Brahmachari VS. Effect of preharvest
application of various chemicals on ripening and shelf
life of banana cv. Harichal (AAA). Orissa J Hort.
2006;34(2):93-101.

Anu Shetty KN, Jalawadi S, Kantharaju V, Naik KR,
Nataraja KH. Effect of micronutrients and plant growth
regulators on growth parameters of banana cv. Rajapuri
(Ratoon D. J Pharmacogn Phytochem.
2022;11(11):506-510.

Arthi LR, Shakila A. Effect of micronutrients on
growth and yield of banana (Musa spp.) cv. Red
Banana. Int J Plant Soil Sci. 2023;35(11):143-146.
Aurore G, Parfait B, Fahrasmane L. Bananas, raw
materials for making processed food products. Trends
Food Sci Technol. 2009;20(2):78-91.

Balaji T, Manikandan K, Rajesh M, Vengateswari M.
Effect of foliar spray of micronutrient on growth
parameter of banana. Int J Curr Res. 2023;15(12):79-
80.

Balakrishnan K, Rajangam J. Studies on the effect of
pre-harvest treatments on maturity, yield and quality of
Red Banana. Madras Agric J. 2002;89(7-9):434-437.
Bashma EK, Sudha B, Sajitharani T, Radhakrishnan
NV. Growth, nutrient uptake, yield and quality
parameters of Nendran banana (Musa sp.) as influenced
by combined application of soil and foliar nutrition. J
Trop Agric. 2018;56(2):107-113.

Bhat ZA, Reddy YN, Srihari D, Bhat JA, Rashid R,
Rather JA. New generation growth regulators
brassinosteroids and CPPU improve bunch and berry
characteristics in Tas-A-Ganesh grape. Int J Fruit Sci.
2011;11(4):309-315.

Ebeed S, Mostafa EAM, Saleh MMS. Effect of
gibberellic acid and male bud removal on yield and fruit
quality of banana. Res J Agric Biol Sci. 2008;4(4):289-
292.

Fathi MA, Mohamed AI, Abd El-Bary A. Effect of
Sitofex (CPPU) and GA spray on fruit set, fruit quality,
yield and monetary value of “Costata” persimmon.
Nature Sci. 2011;9(8):40-49.

Fisher RA, Yates F. Statistical methods for research
workers. 14th ed. New York: Hafner; 1963.
Jayachandran KS, Srihari D, Reddy YN. Changes in
post-harvest quality of guava fruits affected by pre-
harvest application of growth regulators. Agric Sci Dig.
2005;25(3):210-212.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

~ 696~

https://www.biochemjournal.com

Jeyabaskaran KJ, Pandey SD. Effect of foliar spray of
micronutrients in banana under high soil pH condition.
Indian J Hortic. 2008;65(1):102-105.

Kanwar J, Kumar A, Patidar BK, Patidar M. Effect of
foliar application of plant growth regulators and
micronutrients on vegetative and reproductive growth
of Nagpur mandarin (Citrus reticulata Blanco). J
Andaman Sci Assoc. 2024;29(1):28-37.
Krishnamoorthy V, Noorjahan HAK. Influence of
micronutrients on growth and yield of banana. J Krishi
Vigyan. 2017;5(2):87-89.

Kumar N, Jeyakumar P. Influence of micronutrients on
growth and yield of banana (Musa sp.) cv. Robusta
(AAA). Agric Sci Dig. 2001;24(2):354-355.

Kumar R, Bakshi M, Singh DB. Influence of plant
growth regulators on growth, yield and quality of
strawberry under U.P. subtropics. Asian J Hort.
2012;7(2):434-436.

Manju PR, Pushpalatha PB. Evaluation of exotic
banana germplasm for growth and yield attributes under
Kerala conditions. J Trop Agric. 2022;60(1):338-343.
Menon R, Nair S, Suma A, Manju PR, Cherian KA,
Patil P, Agrawal A. Introduction, evaluation and
adoption of an exotic banana (Musa AAB cv.
‘Popoulu’) (EC320555) to Kerala, India. Indian J Plant
Genet Resour. 2014;27(3):298-302.

Muralidhara BM, Reddy YTN, Shivaprasad MK,
Akshitha HJ, Mahanthi KK. Studies on foliar
application of growth regulators and chemicals on
seedling growth of mango varieties. Bioscan.
2014;9(1):203-205.

Murray DB. The effect of deficiencies of the major
nutrients on growth and leaf analysis of the banana.
Trop Agric (Trinidad). 1960;37:97-106.

Nisarga G, Nagesh Naik, Kantharaju V, Basavaraja N.
Impact of precision farming for yield and quality
enhancement in banana (Musa x paradisiaca L.) cv.
Rajapuri (AAB). PhD Thesis. Univ. Hort. Sci.,
Bagalkot (India); 2022.

Pathak NL, Bauri FK, Misra DK, Bandyopadhyay B,
Chaigiaborty Y. Application of micronutrients on
growth, yield and quality of banana. J Crop Weed.
2011;7(1):52-54.

Premalatha A, Suresh PR. Studies on the effect of foliar
application of micronutrient mixture on quality
attributes of banana (Musa AAB) cv. Nendran. J
Pharmacogn Phytochem. 2019;8(4):1036-1040.
Premalatha A, Suresh PR, Binitha NK. Foliar
application of micronutrient mixture on Yyield
enhancement of banana (Musa AAB) cv. Nendran. J
Pharm Innov. 2020;9(10):543-547.
Purseglove JW. Tropical crops:
London: Longman; 1975. p. 151-170.
Rajan R, Gaikwad SS, Gotur M, Joshi CJ, Chavda JK.
Effect of post-shooting bunch spray of chemicals on
maturity and quality of banana (Musa paradisiaca L.)
cv. Grand Naine. Int J Chem Stud. 2017;5(4):1676-
1679.

Ram RA, Bose TK. Effect of foliar application of
magnesium and micronutrients on growth, yield and
fruit quality of mandarin orange. Indian J Hortic.
2000;57(3):215-220.

monocotyledons.


https://www.biochemjournal.com/

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

30. Rashid MHA, Mondal MF. Effects of micronutrients on
the growth, yield and quality of banana. J Bangladesh
Soc Agric Sci Technol. 2007;4(3-4):17-20.

31. Singh AK, Prasad VM, Singh D, Bahadur V. Effect of
different combinations of PGRs and micronutrients on
growth and flowering of papaya (Carica papaya L.) cv.
Pusa Nanha. J Pharmacogn Phytochem.
2018;7(6):1326-1329.

32. Suman A, Singh AK, Kanth N, Kumar A. Effect of
foliar feeding of micronutrients and plant growth
regulators on flowering and physical parameters of
guava (Psidium guajava L.) cv. Allahabad Safeda under
North Bihar conditions. Pharma Innov. 2021;10(9):483-
486.

33. Swennen R, Wilson GF, De Langhe E. Preliminary
investigation of the effects of gibberellic acid (GA3) on
sword sucker development in plantain (Musa cv. AAB)
under field conditions. Trop Agric. 1984;61(4):253-
256.

34. Yadav MK, Patel NL, Parmar BR, Kirtibarhan, Singh P.
Effect of micronutrients on growth and crop duration of
banana cv. Grand Naine. Prog Hortic. 2010;42(2):162-
164.

35. Yadlod SS, Kadam BA. Effect of plant growth
regulators and micronutrients on physical and chemical
characters of banana (Musa sp.) cv. Grand Naine. Asian
J Hort. 2003;3(2):436-438.

36. Yadlod SS, Kadam BA. Effect of plant growth
regulators and micronutrients on growth, yield and
storage life of banana (Musa sp.) cv. Ardhapuri. Agric
Sci Dig. 2008;28(4):304-306.

~ 697~


https://www.biochemjournal.com/

