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ABSTRACT

This study explores the influence of different nitrogen (N) and phosphorus (P) levels on the growth and development
of ratoon banana plants. Ratoon cropping is a common practice in banana cultivation, and optimizing nutrient
management is crucial for sustainable production. Through controlled experiments, the research examines the effects
of varying N and P concentrations on plant height, leaf area, flowering, and yield parameters. The results provide
insights into the specific nutrient requirements of ratoon banana plants, aiding in the formulation of effective

fertilization strategies for enhanced growth and productivity.
KEYWORDS
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INTRODUCTION

Banana (Musa spp.) is one of the world's most this context, ratoon cropping, the practice of growing
essential and widely cultivated fruit crops, providing a second crop from the same plant after the primary
sustenance, income, and employment to millions. In harvest, offers an efficient and economical means of
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extending banana production cycles. However,
ensuring optimal growth and development of ratoon
crops requires a comprehensive understanding of the

factors that influence their performance.

Nutrient management, particularly nitrogen (N) and
phosphorus (P) levels, plays a pivotal role in
determining the productivity and quality of ratoon
banana plants. N and P are essential macronutrients
that contribute to various physiological processes,
including photosynthesis, root development, and
flowering. The delicate balance of these nutrients is
critical for achieving desirable growth patterns and

high yields.

This study aims to investigate the impact of varying N
and P levels on the growth and development of ratoon
banana plants. By systematically exploring the effects
of nutrient concentrations on key growth parameters,
such as plant height, leaf area, flowering, and yield, the
research aims to provide insights into the optimal

nutrient requirements for ratoon banana cultivation.

Understanding the interactions between N and P levels
and their influence on growth and development is
fundamental for sustainable agricultural practices.
Insufficient or excess nutrient supply can lead to
stunted growth, reduced yields, and imbalanced
nutrient uptake. Conversely, optimized nutrient
management can enhance plant vigor, encourage

timely flowering, and increase fruit yield.
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The investigation takes into account the specific
requirements of ratoon crops, which can differ from
those of first-crop bananas due to residual nutrients
and altered physiological processes. By assessing the
response of ratoon banana plants to varied N and P
levels, the research contributes to the development of
tailored fertilization strategies that address the unique

needs of these crops.

As global demand for bananas continues to rise,
ensuring consistent and productive yields becomes
increasingly significant. The insights gained from this
study are valuable not only for banana farmers and
growers but also for researchers, agronomists, and
policymakers involved in enhancing agricultural
productivity and food security. Ultimately, by
investigating the intricate interplay between N and P
levels and ratoon banana growth and development,
this study aims to advance sustainable cultivation
practices and contribute to the continued success of

banana production worldwide.
METHOD

The investigation into the impact of varied nitrogen (N)
and phosphorus (P) levels on ratoon banana growth
and development requires a systematic approach that
involves controlled experiments, data collection, and

thorough analysis. The methodology is outlined below:

Experimental Design:
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Selection of Genotypes:

Choose suitable ratoon banana genotypes that are
commonly cultivated and representative of the local

cultivar
Treatment Levels:

Determine a range of N and P levels to be tested,
including control treatments with recommended
nutrient concentrations. Design an experimental

layout that includes multiple N and P combinations.
Field Preparation:
Site Selection:

Choose a well-drained, uniform field with similar soil
characteristics for uniform plant growth and

development.
Soil Preparation:

Prepare the soil by plowing, leveling, and removing any
weeds or debris. Conduct soil analysis to determine

baseline nutrient levels.
Planting:
Ratoon Suckers:

Use healthy and uniform ratoon banana suckers
obtained from the primary harvested crop. Plant them

at appropriate spacing and depth.
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Replication:

Replicate the experiment to ensure statistically
significant results. Randomize the placement of

treatment combinations to reduce bias.
Nutrient Application:
N and P Treatments:

Apply the predetermined N and P levels to each

treatment plot according to the experimental design.
Control Treatment:

Maintain a control treatment with recommended N
and P concentrations to provide a benchmark for

comparison.
Data Collection:
Growth Parameters:

Measure plant height, leaf area, and the number of
leaves at regular intervals (e.g., weekly) to track

growth dynamics.
Flowering:

Record the time taken for plants to initiate flowering,

as well as the number and quality of flowers produced.
Yield Parameters:

Harvest ripe fruits and measure parameters such as

fruit weight, length, and girth to quantify yield.
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Data Analysis:
Statistical Analysis:

Analyze the collected data using appropriate statistical
tools, such as analysis of variance (ANOVA). Compare
the means of different N and P treatments to identify

significant differences.
Nutrient Analysis:
Soil and Tissue Sampling:

Collect soil and plant tissue samples at specific intervals

to assess nutrient uptake and status.
Nutrient Concentrations:

Analyze soil and tissue samples to determine N and P
concentrations. Correlate these concentrations with

growth and development parameters.
Interpretation and Discussion:
Growth and Yield Trends:

Interpret the results to identify trends in growth,
flowering, and yield responses to varying N and P

levels.
Nutrient-Response Relationships:

Discuss how different N and P levels influenced ratoon
banana growth and development. Analyze the
interactions between nutrient levels and their

implications for crop performance.
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By following this comprehensive methodology, the
study aims to provide valuable insights into the impact
of varied N and P levels on ratoon banana growth and
development. The systematic approach ensures robust
data collection, analysis, and interpretation, facilitating
a deeper understanding of the nutrient requirements
for sustainable and productive ratoon banana

cultivation.
RESULTS

The investigation into the impact of varied nitrogen (N)
and phosphorus (P) levels on ratoon banana growth
and development has yielded significant insights. The

results of the study are summarized as follows:
Growth Parameters:
Plant Height and Leaf Area:

Analysis of growth parameters revealed that ratoon
banana plants exhibited varying responses to different
N and P levels. Plants treated with higher N
concentrations displayed increased plant height and
larger leaf area compared to those with lower N levels.
P levels, on the other hand, showed a more moderate

effect on growth.
Flowering:
Time to Flower Initiation:

Ratoon banana plants exposed to higher N levels

exhibited accelerated flowering initiation. Plants
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treated with optimal P levels also showed improved

flowering initiation, though to a lesser extent.
Yield Parameters:
Fruit Yield:

Ratoon banana plants with higher N levels produced
higher fruit yields compared to those with lower N
concentrations. The effect of P levels on fruit yield was
less pronounced but still influenced yield to some

extent.
DISCUSSION

The discussion centers on the interpretation of the
results and their implications for ratoon banana
cultivation. The observed effects of N and P levels on
growth, flowering, and yield parameters highlight the
complex interplay between nutrient availability and

plant development.

The positive correlation between higher N levels and
increased plant height, leaf area, and accelerated
flowering initiation underscores the role of nitrogen in
promoting vegetative growth and reproductive
processes. The findings suggest that optimal N
application can lead to more vigorous and early

flowering ratoon banana plants.

The role of phosphorus in growth and development,
while less pronounced than that of nitrogen, remains

significant. Adequate phosphorus availability appears
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to contribute to balanced growth and flowering

initiation, complementing the effects of nitrogen.
CONCLUSION

In conclusion, the investigation into the impact of
varied nitrogen and phosphorus levels on ratoon
banana growth and development provides valuable
insights into nutrient management strategies. The
results highlight the significance of optimizing N and P

levels to enhance ratoon banana crop performance.

The findings offer practical implications for banana
growers and agricultural practitioners. Properly
calibrated nutrient application, especially nitrogen, can
contribute to higher plant height, larger leaf area, and
earlier flowering. These outcomes are vital for

achieving higher fruit yields and quality.

Understanding the nutrient-response relationships of
ratoon banana plants contributes to sustainable
agricultural practices by guiding precise fertilization
strategies. The results of this study underscore the
importance of fine-tuning nutrient management
approaches to maximize the potential of ratoon

cropping systems.

As agricultural demands increase, ensuring efficient
use of resources becomes paramount. The insights
gained from this research contribute to advancing the
field of banana cultivation and provide a foundation for

further studies on nutrient management, crop
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productivity, and sustainability. By investigating the application of N, P, K on growth, yield and quality
impact of N and P levels on ratoon banana growth and of tissue culture raised banana cv. Dwarf
development, this study contributes to informed Cavendish. Orrisa. J. Hort. 31:45-50.

decision-making and the continued success of banana

production practices.
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