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ABSTRACT 

The objective of the present study on the Phoenix canariensis palm Wildpret aimed to 

evaluate the effects of different pre-germination treatments on the seeds of this species 

for their subsequent use in urban forestry. Six pre-germination treatments were 

employed: scarification (T ES), hot water (T CA), cold water (T FR), 9% hydrochloric acid 

for 15 minutes (T A15), 9% hydrochloric acid for 30 minutes (T A30), and a control treatment 

(T TE). The germination percentage (PG) and the number of days required to reach 

maximum germination (energy period) were reported. The results showed that the most 

effective treatments were scarification (TES), with a germination percentage of 81.33% 

from day 22 to day 35 of the trial, and hot water (T CA), with a germination percentage of 

86.67% from day 32 to day 35 of the trial. These results show that the use of pre-

germination treatments can be essential to overcome the physical dormancy of Phoenix 

canariensis seeds and promote their faster and more uniform germination, a key aspect 

for the production of plants intended for reforestation projects in urban forestry contexts. 

Keywords: Phoenix canariensis, pre-germination treatments, seed propagation, urban 

forestry, palm trees.

 

RESUMEN 

El objetivo del presente estudio sobre la palmera Phoenix canariensis Wildpret fue evaluar 

los efectos de diferentes tratamientos pregerminativos en las semillas de esta especie, 

para su posterior uso en la silvicultura urbana. Se emplearon seis tratamientos 

pregerminativos: Escarificación (TES), Agua caliente (TCA), Agua fría (TFR), Ácido 

clorhídrico de 9% por 15 minutos (TA15), Ácido clorhídrico de 9% por 30 minutos (TA30) 

y el tratamiento Testigo (TTE). Se reportó el porcentaje de germinación (PG) y la cantidad 

de días requeridos para alcanzar el máximo de germinación (periodo de energía). Los 

resultados mostraron que los tratamientos más eficaces fueron el de Escarificación (TES) 

con un porcentaje de germinación de 81,33% desde el día 22 hasta el día 35 del ensayo y 

el tratamiento con Agua caliente (TCA) con un porcentaje de germinación de 86,67% 

desde el día 32 hasta el día 35 que duró el ensayo. Estos resultados evidencian que el uso 

de tratamientos pregerminativos puede ser esencial para superar la latencia física de las 
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semillas de Phoenix canariensis y promover su germinación más rápida y uniforme, 

aspecto clave para la producción de plantas destinadas a proyectos de reforestación en 

contextos de silvicultura urbana. 

Palabras clave: Phoenix canariensis, tratamientos pregerminativos, propagación de 

semillas, silvicultura urbana, palmeras.

 

RESUMO 

O objetivo deste estudo com a palmeira Phoenix canariensis Wildpret foi avaliar os 

efeitos de diferentes tratamentos pré-germinativos em sementes desta espécie para 

posterior utilização em arborização urbana. Foram utilizados seis tratamentos pré-

germinativos: escarificação (TES), tratamento com água quente (HWT), tratamento com 

água fria (CWT), ácido clorídrico a 9% por 15 minutos (HW15), ácido clorídrico a 9% por 

30 minutos (HW30) e o tratamento controle (CTT). A porcentagem de germinação (GP) 

e o número de dias necessários para atingir a germinação máxima (Período de Energia) 

foram relatados. Os resultados mostraram que os tratamentos mais eficazes foram a 

escarificação (SST), com uma taxa de germinação de 81,33% do dia 22 ao dia 35 do ensaio, 

e o tratamento com água quente (HWT), com uma taxa de germinação de 86,67% do dia 

32 ao dia 35 do ensaio. Esses resultados demonstram que o uso de tratamentos pré-

germinativos pode ser essencial para superar a dormência física das sementes de 

Phoenix canariensis e promover uma germinação mais rápida e uniforme, aspecto 

fundamental para a produção de plantas para projetos de reflorestamento em contextos 

de silvicultura urbana. 

Palavras-chave: Phoenix canariensis, tratamentos pré-germinativos, propagação de 

sementes, silvicultura urbana, palmeiras.
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INTRODUCTION 

From the Arecaceae family, the most important species for their ornamental use stand 

out: Phoenix dactylifera L., Phoenix roebelenii O'Brien, Phoenix canariensis Wildpret, Phoenix 

theophrasti Greuter, Phoenix sylvestris (L.) Roxb. and Phoenix reclinata Jacq. It is also 

reported that virtually all species have been cultivated by nursery growers, resulting in 

the wide diversity found in gardens worldwide (Martínez Rico 2017). This study will 

focus on Phoenix canariensis. Wildpret. This palm tree is native to the Canary Islands. It 

is large (approximately 20 m) and slender, with pinnate leaves whose segments lie in a 

single plane and whose lower leaflets are transformed into strong spines (Santa Cruz et 

al., 2021). It has a broad, leafy, and dense crown (Bulnes et al., 2017). Commonly known 

as the "Phoenix palm" or "Canary Island date palm," it is an introduced species in coastal 

cities (Lima, the capital of Peru) and in the highlands of Peru (cities of Palca, Tarma, 

Caraz, and Huaraz), where it is highly valued for its ornamental use in urban areas 

(Brack 1999). 

Most palm seeds have a hard seed coat and are in a state of physical dormancy, so their 

germination requires specific conditions of humidity, temperature, aeration, light, and a 

prolonged period. Therefore, the use of pre-germination treatments that promote seed 

coat degradation is recommended (León and Saldaña, 2011). Regarding physical 

dormancy, Broschat et al. (2014) mention that, in the case of palms of the genus Phoenix, 

the increase in the percentage and speed of germination is due to the removal of the 

mesocarp (testa) when the fruit has reached maturity, exhibiting a red, orange, or brown 

coloration. For example, in the case of Phoenix canariensis, immersion in warm water for 24 

to 48 hours has been previously reported as a pre-germination treatment for its seeds 

(Paladini 1992). 

Urban forestry integrates the cultivation and management of trees and palms to ensure 

the well-being of the population living in urban areas, providing environmental services 

to cities (Huaman, et al., 2024). Among them, the contribution to urban biodiversity that 

provides habitat and shade for urban fauna promoting the ex-situ conservation of the 

species; the aesthetic and recreational value given that their presence in landscapes and 

public spaces beautifies with their shape and color which allows improving the quality 

of life of the inhabitants (Martínez Rico 2017). 
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It should be noted that urban forestry in Latin America still exhibits a simplistic 

approach due to the limited availability of public spaces, high population growth, the 

increasing number of homes, and the small group of species (trees and palms) used. 

Furthermore, research in this field is minimal compared to other regions of the world, 

despite the high levels of urbanization and biodiversity in the region (Ordóñez-Barona 

et al., 2020). 

In this context, it is important to document as much information as possible on tree and 

palm propagation techniques for their subsequent planting in avenues, parks, gardens, 

and public spaces in our cities. The Canary Island date palm (Phoenix canariensis) is 

adapted to the site conditions of various cities in Peru. However, there is a lack of 

knowledge about its ecology and silviculture, which limits a complete understanding of 

its behavior and management. Therefore, further research on seed germination is needed 

to achieve more effective management of this emblematic species in the urban landscape. 

This study seeks to evaluate the effect of different pre-germination treatments on the 

germination percentage and the number of days required to reach maximum 

germination of the palm species P. canariensis with the aim of increasing its propagation 

in urban areas, obtaining plants at low cost and in the shortest possible time. 

   

MATERIALS AND METHODS 

Origin of the seeds 

The fruit collection and seed processing of Phoenix canariensis took place at the end of the 

summer season (March and April). Fruits of this palm were collected manually on the 

campus of the National Agrarian University La Molina (UNALM) in the district of La 

Molina (department of Lima, Peru). Adult palm trees (between 5 and 7 individuals) taller 

than 3 m, free of pests and diseases, with straight trunks, were selected. Collection was 

carried out directly from standing palms, following the recommendations of Valera and 

Aparicio (2011). 
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For seed processing, the fruits were washed and soaked in clean water for 12 hours in 

the shade. The extracted seeds were then washed and cleaned (to remove any remaining 

pericarp). They were then naturally dried in a container in the shade and in a well-

ventilated area. Finally, they were stored in plastic bags at the UNALM Forestry 

Laboratory until the germination trial, which involved applying pre-germination 

treatments to break physical dormancy. 

Pre-germination treatments 

In this study, six pre-germination treatments were carried out (Table 1), based on the 

work of Ramos-Huapaya (2015) and Zeberio and Pérez (2020). Seventy-five Phoenix 

canariensis seeds were used for each treatment, for a total of 450 seeds in the entire trial. 

After the application of the pre-germination treatments, the seeds were exposed to air 

currents and treated with a powdered agricultural fungicide (50% technical grade 

benomyl). Sowing was carried out in a metal germination tray (0.40 m x 0.60 m) at a 

depth twice the size of the seeds (approximately 3 cm), using disinfected river sand as a 

substrate, as described by Ramos-Huapaya (2015). A completely randomized design 

(CRD) with three replicates per treatment was used for the sowing design (each replicate 

contained 25 seeds). 

Table 1Description of pre-germination treatments used in the trial 

Treatment Description 

T ES Scarification Sanding the end 

T FR Cold water Soak in cold water for 24 hours and then wash with drinking 
water for 2 minutes 

T CA Hot water Soak in hot water for 30 minutes and then wash with drinking 
water for 2 minutes 

T 
A15 

Hydrochloric acid for 15 
minutes 

Soak for 15 minutes in 9% hydrochloric acid and then wash with 
potable water for 5 minutes 

T 
A30 

Hydrochloric acid for 30 
minutes 

Soak for 30 minutes in 9% hydrochloric acid and then wash with 
potable water for 5 minutes 

T TE Witness Seeds that did not receive any pre-germination treatment 
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Data logging 

Germination recording (evidence of radicle emergence) was performed every 3 days 

during an evaluation period of 35 days (counted from the installation of the trial). 

The count of the number of germinated seeds was transformed into a germination 

percentage, which was evaluated cumulatively as the germination percentage (PG) 

variable. 

From this value, the energy period was calculated (PE) and the day on which more than 

50% of the evaluated seeds germinated (Table 2). 

Table 2— Description of the variables evaluated. 

Variables Description Fountain 

Germination 
percentage (PG) 

Percentage of seeds that germinated based on the 
total number of seeds sown over 35 days. 

Viveros et al. 
(2015) 

Energy period (EP) Number of days required to reach the maximum 
germination rate. 

Pece et al. 
(2010) 

Statistical tests 

The Shapiro-Wilk test was performed, confirming that the data (number of germinated 

seeds and germination percentage) had a normal distribution. Analysis of variance was 

then conducted, and the following comparison tests were performed: Fisher's least 

significant difference (LSD) test and Tukey-Kramer multiple range test, both at a 95% 

confidence level (significance level of 0.05). Additionally, cluster analysis was performed 

to group the germination percentage (GP) variable according to a homogeneity criterion. 

The interpretation of the cluster analysis was carried out using a similarity dendrogram 

(Nolasco-Chumpitaz et al., 2020). The software used for data analysis was Infostat. (2020 

version), taking as references the work of Pece et al. (2010) and Zapata et al. (2017). 

 

 

 



ISSN: 2310-3469 RNPS: 2347  
CFORES Journal, September-December 2025; 13(3): e903  

                                                                                                     

  
  

https://cfores.upr.edu.cu/index.php/cfores/article/view/903 
 

RESULTS AND DISCUSSION 

Pre-germination treatments 

Germination began on day 8 for four treatments (Scarification, Cold Water, Hot Water 

and Hydrochloric Acid for 15 minutes) and on day 10 for two treatments (Hydrochloric 

Acid for 30 minutes and Control) (Figure 1). 

 

Figure 1Germination percentage (PG) accumulated by pre-germination treatment  

The scarification treatment (T ES) showed positive results by achieving high and 

homogeneous germination (Figure 1). Utello et al. (2023) indicate that manual sanding 

(scarification) achieves the best values for uniformity in seed germination, regardless of 

the seed type. In addition, Zapata et al. (2017) mention that mechanical scarification 

(sanding) reduces production costs and helps obtain uniform plants. This suggests that 

the abrasive action of sandpaper, used in the Scarification Treatment (T ES), accelerated 

water penetration into the Phoenix canariensis seeds and the gas exchange necessary to 

trigger germination. 

Of the six treatments, five exceeded 51% germination percentage (GP), while only the 

Control treatment (T TE) did not. The two treatments with the highest mean germination 

percentage (GP) were Hot Water (T CA at 86.67% and Scarification (T ES) at 81.33%. The 

Control treatment (T TE) had the lowest mean germination percentage at 50.67% (Table 

3). 
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The treatments that reached their energy period (number of days to reach maximum 

germination) in the shortest time were Scarification (T ES), Cold Water (T FR), and 

Hydrochloric Acid for 30 minutes (T A30), requiring a total of 22 days. In contrast, the hot 

water treatment (T CA) took the longest, reaching its energy period (EP) on day 32 (Table 

3). 

In the present trial, the day on which more than 50% of the seeds germinated was also 

evaluated, with the Scarification treatment (T ES) the first of all to achieve it on day 12, in 

contrast to the Control treatment (T TE) which was only able to achieve it on day 31. In 

the remaining four treatments more than 50% of their seeds germinated between days 

15 and 17 of evaluation (Figure 1). 

Table 3.- Germination Percentage (GP) Statistics at 35 days. 

Treatment Germination Percentage (PG) No. 
day to 

germinate 
more than 

50% of 
seeds 

Day 
number to 
arrive at 

PE* 

Average 
(%) 

Standard 
Error (SE) 

Standard 
Deviation 

(SD) 

Coefficient of 
Variation 

(CV) 

Scarification (T 

ES) 
81.33 3.53 6.11 7.51 12 22 

Cold water (T FR) 69.33 4.81 8.33 12.01 15 22 

Hot water (T CA) 86.67 5.81 10.07 11.62 17 32 

Hydrochloric 
acid for 15 

minutes (T A15) 

73.33 4.81 8.33 11.35 15 29 

Hydrochloric 
acid for 30 

minutes (T A30) 

74.67 1.33 2.34 3.09 15 22 

Witness (T TE) 50.67 4.81 8.33 16.43 31 29 

*PE (energy period): number of days required to reach the maximum germination rate. 

In general, the best germination responses were reported by the Hot Water treatment (T 

CA) with an 86.67% Germination Percentage (GP) from day 32 to day 35 of the trial, 

followed by the Scarification treatment (T ES), which reported the second highest 

Germination Percentage (GP) at 81.33%, but from day 22 to day 35 of the evaluation 

(Figure 2). Likewise, the scarification of Phoenix canariensis seeds It achieved a 

germination rate of over 80% in the fewest number of days (starting on day 22 of the 
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trial), indicating its validity for accelerating seed germination in this palm species 

(Figure 2). Broschat, for his part, et al. (2014) indicate that, in most palm trees, soaking 

the seeds in water for seven days increases the germination rate. However, the optimal 

soaking time and ideal water temperature have not yet been precisely determined. 

Regarding the cold-water treatment (T FR), it reported the second lowest Germination 

Percentage (GP) value at 69.33% (only higher than the control treatment). However, this 

type of treatment is widely used for palm seed germination. ARBORIZACIONES EIRL 

(2014) indicates that many ornamental palms exhibit Germination Percentage (GP) 

values between 65% and 80%, and recommends soaking the seeds in cold water for 48 

hours as a pre-germination treatment. Ramón-Jiménez et al. (2004) indicate that the pre-

germination treatments used for some palm species are soaking and/or immersion in 

water, from one hour to 21 days. Furthermore, Flores et al. (2020) indicate that the most 

effective pre-germination treatment for the seeds of the Amazonian palm Euterpe 

precatoria is soaking or immersion in water for 48 hours. Mart. (huasaí ) was immersion 

in water at room temperature for 72 hours, resulting in a more uniform germination with 

51%. 

 

Figure 2- Percentage of germination per treatment and day of evaluation 
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The analysis of variance shows that the probability value is less than the significance 

level (α = 0.05) (Table 4), which determined that the pre-germination treatments (at least 

one) influenced the study variable of Germination Percentage (PG). 

Table 4- Analysis of variance 

Source of 

variability 

Sum of 

squares 

Degrees of 

freedom 

Middle 

square 

Test 

statistic 

Probability 

value 

Model 2312.00 5 462.40 7.88 0.0017 

Treatment 2312.00 5 462.40 7.88 0.0017 

Mistake 704.00 12 58.67   

Total 3016.00 17    

 

The analysis of variance (Table 4) and Fisher's LSD method (Table 5) were performed to 

evaluate the Germination Percentage (GP) in Phoenix canariensis palm seeds Applying the 

pre-germination treatments showed that there are statistically significant differences (P 

< 0.05) between the Control treatment (T TE) and the five remaining treatments. However, 

it is important to mention that the average Germination Percentage (GP) of the Hot 

Water treatment (T CA) was numerically higher than the other five treatments applied. 

Table 5.- Fisher's Least Significant Difference (LSD) Method 

Treatment Socks Number of 

repetitions 

Homogeneous 

groups 

T TE 50.67 3 to 

T FR 69.33 3 b 

T A15 73.33 3 b, c 

T A30 74.67 3 b, c 

T ES 81.33 3 b, c 

T CA 86.67 3 c 

Means with a common letter are not significantly different (P > 0.05). 
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The analysis of variance (Table 4) and the Tukey-Kramer multiple range test (Table 6) 

performed for the Germination Percentage (GP) variable showed no statistically 

significant differences (P > 0.05) among the treatments of Cold Water (T FR), 

Hydrochloric Acid for 15 minutes (T A15), Hydrochloric Acid for 30 minutes (T A30), 

Scarification (T ES), and Hot Water (T CA). Similarly, the Scarification (T ES) treatments and 

Hot Water (T CA) They provided the highest Germination Percentage (GP) values 

between 80% and 87%. 

Table 6Tukey -Kramer multiple range test. 

Treatment Socks Number of 

repetitions 

Homogeneous 

groups 

T TE 50.67 3 to 

T FR 69.33 3 a, b 

T A15 73.33 3 b 

T A30 74.67 3 b 

T ES 81.33 3 b 

T CA 86.67 3 b 

Means with a common letter are not significantly different (P > 0.05). 

Significant differences were observed between the control treatment (T TE) and the other 

five treatments (Table 5 and Table 6), indicating that not using any pre-germination 

treatment delays the germination of Phoenix canariensis seeds. Of the five treatments, the 

hot water treatment (T CA) yielded the highest average Germination Percentage (GP) 

values, thus validating its use. Luna and Fontana (2022) indicate that the pre-

germination treatment of immersion in hot water (generally between 70 °C and 100 °C) 

followed by cooling to room temperature is widely used in tropical forest species, as it 

breaks dormancy and is an economical, easy, and safe method to apply. They also 

mention that its effectiveness depends not only on the soaking or immersion time in hot 

water and the water temperature range, but also on the species. Sánchez-Paz and 

Ramírez-Villalobos (2006), after working with thick-seeded forest seeds such as Leucaena 

leucocephala (Lam.) of Wit and Prosopis juliflora (Sw.) DC., suggest that pre-germination 

treatments with hot water are the most favorable, effective, easy, and safe to apply; 

therefore, they recommend their use. However, Broschat et al. (2014) indicate that 
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transient soaks (of one minute) in water at 100 ° C are lethal to the seeds of the Phoenix 

reclinata palm tree Jacq. and Astrocaryum standleyanum LH Bailey. Therefore, treatments 

involving immersion in hot water must allow the water to cool naturally to room 

temperature. 

In summary, the combination of scarification (T ES) and hot water (T CA) pre-germination 

treatments could be beneficial for accelerating the germination processes of Phoenix 

canariensis seeds, as both were the most effective during the trial. Research on other forest 

and palm species highlights that combining pre-germination treatments with the 

application of thermal treatments or different temperature regimes can break seed 

dormancy (Valera and Aparicio 2011; Alizaga). et al., 2012; Gonçalves et al., 2024). For 

example, Pimenta et al. (2010) report that the use of Phoenix canariensis seeds from 

overripe (brown) fruits, along with temperature variations between 20 ° C and 30 ° C and 

a photoperiod of 8 hours of light for 40 days, positively influences the germination 

process, reaching a rate of 98 %, much higher than that recorded when applying constant 

temperatures (25 ° C, 30 ° C and 35 ° C). Similarly, Rodríguez (2019) points out in his 

literature review that Phoenix canariensis seeds increase their germination percentage by 

reducing the seed moisture content, going from 45 % to 35.2 %. This agrees with what 

Spennemann reported. et al. (2021) maintain that Phoenix canariensis seeds are tolerant to 

desiccation, allowing them to survive in arid or water-scarce environments. 

Furthermore, they acknowledge that aged seeds (from previous harvesting and 

processing seasons) have good preservation potential. 

Furthermore, combining different treatments to improve germination has also been 

suggested, such as scarification along with hydration (by soaking in hot or cold water), 

stratification combined with scarification (Abril -Saltos et al., 2017; Luna and Fontana, 

2022), or the application of thermal treatments that involve temperature variations 

during the germination process (Pimenta et al., 2010). Mayo-Mosqueda et al. (2017) 

suggest using freshly collected seeds and applying pretreatments with chemical 

substances combined with pericarp removal, which increased the Germination 

Percentage (GP) of Calyptrogyne palm seeds. ghiesbreghtiana (Linden & H. Wendl.) H. 

Wendl. 
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Cluster analysis 

A cluster analysis was performed based on the similarity of their Germination 

Percentage values (with a Euclidean distance of 0.45), where 3 groups or clusters were 

formed. Group 1 (G1) consisted only of the Control treatment (T TE), group 2 (G2) 

consisted of the Scarification (T ES) and Hot Water (T CA) treatments, and group 3 (G3) 

consisted of the Cold Water (T FR), Hydrochloric Acid for 30 minutes (T A30) and 

Hydrochloric Acid for 15 minutes (T A15) treatments (Figure 3). 

 

Figure 3Cluster analysis of the six pre -germination treatments 

Group 1 consists solely of the Control treatment (T TE), an independent group that 

exhibited the lowest average germination percentage (50.67%), significantly different 

from the other treatments. Group 2, comprised of the Scarification (T ES) and Hot Water 

(T CA) treatments, is characterized by the fact that both treatments presented the highest 

germination percentage rates (between 80% and 87%), making them the two most 

effective treatments for germinating Phoenix canariensis seeds. 

Group 3, consisting of the treatments Cold Water (T FR), Hydrochloric Acid for 30 

minutes (T A30) and Hydrochloric Acid for 15 minutes (T A15), is characterized by 

Germination Percentage (PG) values between 69% and 75%. It should be mentioned that 

within group 3, a subgroup was formed consisting of the two treatments that applied 

hydrochloric acid, and these were the ones that showed the greatest similarity to each 

other, with a Germination Percentage (PG) between 73% and 75%. 
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Final considerations 

Despite being an introduced species in Lima and several coastal and Andean cities of 

Peru, the Canary Island date palm (Phoenix canariensis) has adapted very well to the 

urban environment. In Metropolitan Lima, its abundance and excellent growth are 

noteworthy (Santa Cruz et al., 2021), and it is present in many parks, green areas, 

avenues, private gardens, and urban forests located in different districts of Metropolitan 

Lima (Santa Cruz et al., 2021; Huaman et al., 2024). Due to its physical characteristics, 

resilience, and wide ecological range, which allows it to thrive in both humid and arid 

zones and at different altitudes, Phoenix canariensis can be considered an emblematic 

species of the urban landscape in Peru (Martínez Rico 2017). Therefore, its propagation 

is important for subsequent planting in different coastal areas, as it grows and adapts 

well in large parks, median strips of avenues, and seawalls because it tolerates sea 

breezes very well (Bulnes et al., 2017). 

In this research, it is recommended to propagate Phoenix canariensis using the pre-

germination treatments of Scarification (TES) and Hot Water (TCA), which agrees with 

the results of León and Saldaña (2011), who, in research with seeds of another palm 

(Euterpe precatoria), obtained up to 100% germination by applying the treatments of 

immersion in hot water (50°C) for 3 minutes and partial mechanical abrasion of the seed 

coat with sandpaper (scarification). 

Previous research mentioned in this study highlights the effectiveness of pre-

germination treatments in overcoming physical dormancy and improving seedling 

establishment in nurseries. While no significant differences were found (LSD and Tukey-

Kramer tests) between the Scarification (TES) and Hot Water (TCA) treatments, 

scarification stands out due to its high Germination Percentage (GP) values, associated 

with a shorter germination time (22 days to reach maximum germination). Therefore, 

the application of the Scarification (TES) and Hot Water (TCA) treatments is 

recommended over the other treatments applied in this study, in order to achieve the 

highest production of Phoenix canariensis seedlings for use in urban forestry. 
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The findings of this research indicate that to stimulate germination and overcome the 

physical dormancy of seeds, it is necessary to carry out pre-germination treatments in 

order to optimize production processes in nurseries and reduce costs. This type of 

strategy is especially relevant in urban contexts such as Lima, where the demand for 

seedlings for tree planting and public space recovery projects is increasing. Having 

efficient propagation protocols allows for a constant and economical supply of adapted 

species, which facilitates the planning, implementation and maintenance of sustainable 

green areas in arid and densely populated urban environments (Santa Cruz et al., 2021). 

 

CONCLUSIONS 

pre-germination treatments that showed the best results in Phoenix canariensis seeds the 

most successful methods were Scarification (T ES) and Hot Water (T CA), with a 

Germination Percentage (PG) of 81.33% and 86.67% respectively, so it is recommended 

to use them in the nursery propagation of this palm species. 

The correct propagation of Phoenix canariensis It will help to encourage the planting of 

this palm species in urban areas, especially in coastal cities. 
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