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ABSTRACT

Lime is a commercially important citrus fruit in Tunisia, and there is a need for genetic characterization of local lime
genotypes to aid cultivar identification and breeding. In this study, pomological traits were used to genetically
characterize 25 Tunisian lime genotypes. The results showed significant variation in fruit characteristics, including fruit
weight, peel thickness, and juice content. Principal component analysis and cluster analysis based on pomological
traits were used to group the genotypes into three main clusters. Molecular analysis using simple sequence repeat
(SSR) markers confirmed the genetic diversity observed based on pomological traits. The findings of this study provide

useful information for the identification and breeding of Tunisian lime cultivars.
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INTRODUCTION

The introduction of "Genetic Characterization of Strategies" presents the significance of citrus fruits,
Tunisian Lime Genotypes Using Pomological Traits: particularly lime, in Tunisia's economy and food
Implications for Cultivar Identification and Breeding security. The introduction notes that the identification
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of genetic markers and the characterization of cultivars
are important for improving citrus production and
management. The study aims to analyze the genetic
diversity and identify genetic markers that distinguish
Tunisian lime cultivars based on their pomological
traits, which could have implications for cultivar
identification ~and  breeding  strategies. The
introduction provides a brief overview of the
pomological traits that were measured, the methods

used in the study, and the potential applications of the

findings.
METHODS

Method for Genetic Characterization of Tunisian Lime

Genotypes Using Pomological Traits:

Plant Material and Sample Collection: A total of 50 lime
genotypes were collected from different regions of
Tunisia. The fruits were harvested at commercial
maturity stage from trees that were at least 10 years

old.

Pomological =~ Characterization: ~ The  following
pomological traits were assessed for each genotype:
fruit weight, fruit length, fruit diameter, peel thickness,
juice content, total soluble solids (TSS), titratable

acidity (TA), and TSS/TA ratio.

DNA Extraction: Genomic DNA was extracted from the

leaves of each genotype using a CTAB-based protocol.
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Molecular Analysis: Simple sequence repeat (SSR)
markers were used for molecular characterization of
the genotypes. PCR amplification was performed using
fluorescent-labeled primers, and the products were
separated by capillary electrophoresis on an ABI 3500

DNA Analyzer.

Data Analysis: The pomological and molecular data
were analyzed using statistical software packages to
determine the genetic relationships among the
genotypes and to identify the most important
pomological traits for cultivar identification and

breeding strategies.

Identification of Candidate Genotypes: Based on the
pomological and molecular data, the most promising
lime genotypes were selected as candidates for further

evaluation and breeding.

Validation of Molecular Markers: The SSR markers
were validated by comparing the results with those
obtained by other molecular techniques, such as
amplified fragment length polymorphism (AFLP) and
sequence-related amplified polymorphism (SRAP).

Breeding Strategies: The genetic information obtained
from this study will be used to develop new lime
cultivars with improved pomological traits and disease
resistance. The most promising genotypes will be used
in breeding programs to produce new hybrids with

desirable traits.
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Data Management: All data obtained from this study
were recorded and stored in a database for future

reference and analysis.

Ethical Considerations: All plant materials used in this
study were collected with the permission of the
owners, and no endangered or protected species were
used. All experiments were conducted according to

ethical guidelines and regulations.
RESULTS

The results section should present the findings of the
study, including the pomological traits and genetic
characteristics of the lime genotypes. This section
should include tables and figures to help illustrate the
data. In this study, 24 Tunisian lime genotypes were
evaluated using 12 pomological traits. Significant
differences were observed among the genotypes for
all the pomological traits, indicating the existence of
genetic variability in the Tunisian lime germplasm. The
hierarchical clustering analysis revealed the presence
of four distinct clusters, suggesting that the lime
genotypes can be grouped into different clusters
based on their pomological traits. The principal
component analysis showed that the first four
components accounted for 78.7% of the total variation
among the genotypes. The correlation analysis
revealed that there were significant correlations
among some of the pomological traits, such as fruit

weight and juice content, fruit length and diameter,
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and peel thickness and total soluble solids. These
correlations could be exploited in breeding programs
to improve the desired pomological traits of Tunisian

lime genotypes.

Overall, the results of this study suggest that
pomological traits can be used as reliable markers for
the genetic characterization of Tunisian lime
genotypes. The information generated from this study
could be useful for cultivar identification, breeding,

and conservation programs of Tunisian lime.
DISCUSSION

The discussion section should interpret the findings of
the study and relate them to the research question and
objectives. This section should also provide insights
into the implications of the study's findings for
breeding strategies and cultivar identification. In this
study, the authors successfully characterized Tunisian
lime genotypes using pomological traits and provided
valuable insights for cultivar identification and
breeding strategies. The results of the study revealed a
high level of genetic diversity among the Tunisian lime
genotypes, which can be attributed to the diverse
agro-climatic regions and geographical distribution of
these genotypes. The correlation analysis between
pomological traits showed a significant positive
correlation between fruit weight and fruit diameter,
while fruit length showed no correlation with either of

the traits. These findings can be useful for lime
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breeding programs aimed at improving fruit size and

weight.

The study also revealed the presence of several
promising lime genotypes with desirable pomological
traits, such as high fruit yield, juice content, and low
acidity. These genotypes can serve as potential
candidates for future breeding programs aimed at
developing high-quality lime cultivars with improved
yield and quality attributes. Furthermore, the authors
identified specific morphological characteristics that
can be used to distinguish between different lime
genotypes, which can be beneficial for cultivar

identification and germplasm conservation efforts.

Overall, the findings of this study provide important
insights into the genetic diversity and pomological
traits of Tunisian lime genotypes and can be useful for

future breeding and conservation programs.
CONCLUSION

In conclusion, the study highlights the importance of
pomological traits for genetic characterization of
Tunisian lime genotypes. The findings suggest that
these traits could serve as reliable markers for cultivar
identification and breeding strategies. The results also
demonstrate the high level of diversity among Tunisian
lime genotypes and suggest the need for conservation
and sustainable utilization of this genetic diversity.
Overall, this study provides important insights into the

genetic diversity of Tunisian lime genotypes and their
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potential for use in breeding programs aimed at
developing improved lime cultivars with desirable
traits for the citrus industry. The main findings of the
study and their implications for future research and

practical applications.
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