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Abstract

Anther culture is recognized as an efficient method for producing doubled haploid
(DH) plants, serving as a powerful tool to accelerate plant breeding programs,
especially in self-pollinated crops such as bell pepper (Capsicum annuum). In this
study, four commercial F1 hybrids—Nirvin, Arancia, Tarento, and Massilia—were
evaluated fortheir capacity to produce callus, embryos,and plantlets through anther
culture. Flower buds at the appropriate microspore developmental stage (late
uninucleate to early binucleate) were selected based on DAPI staining following a
cold pre-treatment, and their anthers were cultured on five different media
containing various concentrations of kinetin and 2,4-D. The experiment was
conducted in a factorial based on a completely randomized design (CRD) with four
replicates. Traits including callus induction, embryogenesis, and plant regeneration
percentages were recorded. The results indicated that all treatments, except for the
control (lacking plant growth regulators), induced callus formation. The highest
callus induction rate (78.47%) was observed in the Massilia hybrid on medium C4,
which contained the highest concentration of 2,4-D. In contrast, the highest
embryogenesis rate (52.62%) was recorded in the Tarento hybrid on medium C2.
However, plant regeneration was generally low, and only embryos derived from
Arancia and Tarento successfully developed into complete plantlets. These findings
highlight the critical role of both appropriate growth regulator combinations and
genotype selection in the success of anther culture. Optimization of physiological,
environmental, and culture conditions can significantly enhance DH plant
production efficiency in bell pepper and contribute to breeding programs for this
valuable crop.
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Table 1. Ingredients needed to make one liter of NIB solution

Gram/Liter Molecular weightmg)  Concentration(mM) Material
1.57 157.6 10 Tris-HCI pH 7
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23.64 118.18 200 Hexylene glycol (2,5-hexanediol)
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Table 4. Flower characteristics and microspore development stages in bell pepper
Petal length (mm)  Sepal length (mm) (/) Petal to flower ratio  Flower length (mm) Microspore development stage

2.8 32 46.6 6 Single nuclear
5 33 60.2 8.3 Late mononuclear Early binuclear
7 3.2 70 10 Binuclear
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Fig 1. Stages of bell pepper bud growth and microspore development. A: Pre-mononuclear stage. B: Late mononuclear and
early binuclear stages. C: Mononuclearanther with purple tip. D: Binuclear stage. E: Microspore at mononuclearstage. F: Late
mononuclear and early binuclear microspore. G: Microspore at binuclear stage
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Fig 2. Anthers cultured in C2 medium after 50 days. A: Callus formed from anthers. B: Embryos formed from callus. C: Abnormal embryos
that have developed into root-like organs. D: Plantlet formed from normal embryo.
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Fig 3. Plant regeneration in bell pepper anther culture
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Table 5. Analysis of variance for the effect of growing medium and cultivar on anther production of four bell pepper cultivars

df S.0.V
Mean of square
Regenerated plants Embryogenic anthers  Callus-producing anthers
5.99%# 819.70%* 4368.31%* 3 Medium
3.27#* 598.73%* 378.12%* 3 cultivar
3.27% 415.14%* 275.28%* 9 cultivarxMedium
0.02 3.22 41.82 32 Error
47.79 30.01 16.53 CV(%)
** Indicates a significant difference at the one percent level.
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Fig 4. Comparison of the mean of the interaction of culture medium x cultivar for the traits percentage of anthers producing callus (Cal),
percentage of anthers producing embryos (Emb), and percentage of plantlets produced from embryos (Reg). A: Arancia cultivar. B: Massilia

cultivar. C: Nirvin cultivar. D: Tarento cultivar.
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