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Abstract 

Bombax costatum is a native species of significant socioeconomic importance in the Guinean savannah highlands of Cameroon. 

This study aimed to evaluate the effects of substrate type and root cutting length on the regenerative capacity of root segments, 

specifically their ability to produce new leafy shoots and adventitious roots. Root systems were excavated from adult mother 

plants, and fragments of lateral roots were collected, transported in a cooler and processed in a nursery. The root segments were 

cut into cuttings of 10, 15, and 20cm in length. These root segment cuttings were then inserted in three substrate mixtures: 

sand/sawdust, topsoil/sawdust, and pure fine sand. The experimental design was a split-plot with three replications. 270 root 

segment cuttings were used. Results indicated that the substrate type significantly (p<0.05) influenced bud break, with the highest 

percentage observed in the sand/sawdust mixture (56.7±3.9%) and the lowest in the topsoil/sawdust mixture (41.11± 1.91%). 

Similarly, cutting length had a significant effect (p<0.05), with the highest bud break rate achieved by 20cm cuttings (61.66 

±1.96%) compared to 10cm cuttings (48.95 ± 1.87%). Rooting rates were also significantly affected by substrate (p<0.05), being 

highest in the sand/sawdust mixture (51.97±2.72%) and lowest in the Ts/Sd mixture (21.28 ± 2.81%). The 20cm cuttings 

promoted the highest rooting rate (64.61±0.27%), which was significantly higher (p<0.05) than those of the 10cm cuttings 

(18.35±2.72%). In conclusion, a sand/sawdust substrate mixture and a cutting length of 20cm were identified as the most 

favourable conditions for the vegetative propagation of Bombax costatum. These findings demonstrate the species' potential for 

domestication through root cutting techniques. 
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1. Introduction 

Spontaneous fruit tree species hold significant nutritional 

value and play a crucial role in enhancing food security and 

socio-economic conditions for rural populations across Africa 

[1, 2]. This importance is particularly pronounced in the Su-

danian and Sahelian zones, where woody perennials form a 

fundamental component of agricultural production systems 

[3]. Despite their economic and social utility, these tree popu-

lations are experiencing severe degradation a trend initiated 

by the droughts of the 1970 and exacerbated by anthropogenic 

pressures [4]. Key drivers of this decline include agricultural 

expansion, uncontrolled bushfires, overgrazing, unsustainable 

harvesting of forest products and the intensifying effects of 

climate change [5, 6]. Consequently, many woody species are 

subject to overexploitation, leading to regressive population 

dynamics characterized by a notable absence of natural regen-

eration and a lack of juvenile individuals [7]. This degradation 

threatens biodiversity and erodes the genetic diversity that is 

vital for species adaptation and resilience [8]. The resultant 

population declines jeopardize the food, economic, and cul-

tural security of local communities and increase the risk of 

losing invaluable endogenous knowledge [9]. Bombax costa-

tum is a prominent example of a species facing such threats. It 

is highly valued in Northern Cameroon for its nutritional, me-

dicinal and artisanal uses [2]. However, destructive harvesting 

practices, particularly the cutting of entire branches to collect 

flowers, are highly detrimental. This practice severely reduces 

fruit and seed set, significantly limiting the species' potential 

for natural sexual reproduction [8]. Furthermore, while tradi-

tionally used for domestic purposes, the species is now in-

creasingly targeted for artisanal woodcraft in urban centers, 

placing additional pressure on populations [6]. The combined 

effect of these pressures has rendered B. costatum increasingly 

rare in countries such as Cameroon and Burkina Faso [10]. 

Although sexual propagation is a well-established method for 

woody plants, it presents challenges for conservation and do-

mestication efforts. It often requires substantial material in-

vestment, a precise understanding of seed physiology, and in-

volves a prolonged juvenile growth phase [11]. For B. costa-

tum, a significant knowledge gap exists regarding its capacity 

for vegetative propagation, which represents a critical handi-

cap for its rapid multiplication. Therefore, the domestication 

of B. costatum is urgently needed to ensure its conservation 

and sustainable use. Introducing it into agroforestry systems 

could simultaneously contribute to food security and biodiver-

sity conservation [12]. This study aims to address this need by 

investigating the potential for vegetative propagation of Bom-

bax costatum using root segment cuttings (RSCs). The general 

objective is to develop a reliable propagation protocol to sup-

port conservation efforts and facilitate its reintroduction into 

local farming systems. Specifically, we evaluate the effects of 

substrate type and cutting length on regeneration success. The 

hypothesis link to the objective is that the substrate and cutting 

length influence the formation of new buds and adventitious 

roots of root segment cuttings of Bombax costatum. 

2. Materials and Methods 

2.1. Study Site and Plant Material Collection 

Root segments were collected from the locality of Karna-

Manga, situated within the High Guinean Savannas of the Ad-

amawa Plateau in Cameroon. The region features a Sudano-

Guinean altitudinal climate, characterized by a humid to semi-

humid regime with two distinct seasons a rainy season from 

April to October and a dry season from November to March 

[13]. The predominant soils are ferralitic developed on ancient 

basaltic bedrock [14]. The native vegetation is tree shrub sa-

vanna, dominated by species such as Daniellia oliveri and Lo-

phira lanceolata which are under significant threat from anthro-

pogenic activities [15]. From this site, the root systems of ten ma-

ture Bombax costatum genotypes were carefully excavated. Frag-

ments of lateral roots were collected immediately placed in a 

cooler to prevent desiccation and transported to the propagation 

nursery. 

2.2. Experimental Setup and Propagation 

Environment 

The propagation trial was conducted in a growth chamber 

situated under a modern shade shed at the Biodiversity and 

Sustainable Development Laboratory of the University of 

Ngaoundéré, located in Bini (altitude: 1,079 m; latitude: 7°24′ 

N; longitude: 13°32′ E). The propagator, constructed from lo-

cal materials, consisted of a wooden frame covered with a 

transparent polyethylene film to maintain high internal humid-

ity. The internal substrate bed was stratified as follows, from 

bottom to top: a base layer of large stones, overlain by succes-

sive layers of medium stones, gravel, fine sand, and finally the 

experimental rooting substrates [2]. This design ensured opti-

mal drainage. The conditions inside the propagator were 

maintained at high humidity and moderate light intensity to 

promote the development of cuttings [11]. 

2.3. Preparation of Root Segment Cuttings and 

Experimental Design 

The preliminary work consisted of a careful excavation of 

the root system of 10 individuals of Bombax costatum in 

Karna Manga savanna. The selection of individuals was fo-

cused on the phenotypic aspect (adult and healthy). To mini-

mize tissue dehydration, the sampling of root segments was 

carried out in the early hours of the morning when the cells 

are still turgid (Mapongmetsem et al., 2012b). Their transport 

from Karna Manga to the nursery was done using a cooler 
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containing ice blocks. Upon arrival at the nursery, the col-

lected root fragments were cut into segments of defined 

lengths: 10cm, 15cm, and 20cm. The proximal end of each 

segment was identified and marked (Figure 1). These Root 

Segment Cuttings (RSCs) were then placed in an upright po-

sition into one of three pre-prepared substrate treatments: An 

homogeneous mixture of sand and sawdust (1/1 ratio); An ho-

mogeneous mixture of topsoil and Sawdust (1/1 ratio); A con-

trol substrate of pure fine sand. For all treatments, the proxi-

mal end of each cutting was left exposed, approximately 1cm 

above the substrate surface. The experiment was arranged in a 

split-plot design with three replications. Substrate type was 

considered the main plot factor, and cutting length the sub-plot 

factor. 

 
Figure 1. Different ranges of cutting lengths. 

2.4. Data Collection and Analysis 

The cuttings were watered daily using a hand sprayer (16 

liter of capacity) to maintain high humidity without causing 

waterlogging. For budding, data collection began from the 

date of the appearance of the first buds and was subsequently 

carried out on a weekly basis. The following parameters were 

recorded: The percentage of RSCs that produced aerial axis; 

the number of aerial axis per sprouted cutting; the height of 

the aerial axis; the number of leaves per axis and the position 

of bud emergence on the root segment. As for rooting param-

eters, they were recorded at the end of the experiment, twenty-

four weeks after putting the cuttings into culture. The parame-

ters focused on the percentage of RSCs that produced adventi-

tious roots; the number of roots per rooted cutting and the length 

of the roots. 

2.5. Statistical Analysis 

All collected data were subjected to analysis of variance. 

The experimental design was a split-plot with three replica-

tions, where the substrate type was the main plot factor (top-

soil/sawdust mixture, sand/sawdust mixture and sand) and the 

cutting length (10cm, 15cm and 20cm cuttings) was the sub-

plot factor. The experimental unit consisted of 10 RSC which 

were randomized within each sub-plot. A total of 270 cuttings 

that is 10 x 3 x 3 x 3 were handled. 90 RSC per treatment were 

manipulated. The statistical analyses conducted concern anal-

ysis of variance. Mean separation was performed using Dun-

can's new multiple range test. All statistical analyses were 

conducted using Statgraphics Plus 6.0. Figures were generated 

using Microsoft Office Excel. 

2.6. Ethical Approval 

For this study, formal authorization for the collection of su-

perficial root segments of Bombax costatum was granted by 

the Biodiversity Conservation Officer of the Northern-Came-

roun region. All plant material was collected in compliance 

with international conservation guidelines for species protec-

tion, ensuring minimal impact on the source populations. 

3. Results 

3.1. Budding 

3.1.1. Bud Break and Shoot Development in Root 

Segment Cuttings 

Root Segment Cuttings (RSCs) were established in June. 

The first aerial shoots appeared after seven weeks in substrates 

containing wood shavings (sand/sawdust and topsoil/sawdust 

mixtures). The RSCs produced adventitious buds that subse-

quently developed into leafy shoots. 

(i). Effect of Substrate on the Budding Rate 

 
Sa/Sd = Sand/Sawdust; Ts/Sd = Topsoil/Sawdust; Sa = Sand 

Figure 2. Effect of substrate on the budding rate. 

Twenty-four weeks after putting the cuttings into culture, 

the budding rate varied significantly among substrates. Anal-

ysis of variance shows a significant difference (p< 0.05) (Fig-

ure 2). The highest rate was observed in the sand/sawdust 

(Sa/Sd) mixture (56.7±3.97%), which was significantly 

greater than that of the topsoil/Sawdust (Ts/Sd) mixture (41.11 

± 1.91%). 
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(ii). Effect of Length Classes 

 
Figure 3. Effect of length of RSC on the budding rate. 

All lengths of root segment cuttings budded. The budding 

rate varies from 48.95±1.97% for 10cm cuttings to 61.66±1.96% 

for 20cm cuttings (Figure 3). The analysis of variance shows 

a significant difference between length classes (p < 0.05). 

 (iii). Effect of Substrate and Cutting Length 

Interaction on the Budding Rate 

The budding rate varies from 10.27 ± 0.18% for 10cm cut-

tings in sand to 37.79 ± 1.92% for those of 20cm cuttings in 

the sand/sawdust substrate (Table 1). However, the analysis of 

variance did not shows a significant difference (p > 0.05). 

Table 1. Influence of the substrate and cuttings length interaction on budding. 

Substrate/Cutting length 10cm 15cm 20cm Average 

Topsoil/Sawdust 12.58±0.34 17.72±0.56 26.66±0.37 18.97±0.42 

Sand 10.27±0.18 12.92±0.48 12.50 ±0.25 11.9±0.30 

Sand/Sawdust 25.28±0.91 32.93 ±1.78 37.79±1.92 32±1.54 

Average 16.04±0.48 21.19±0.94 25.65±0.85 20.96±0.76 

 

 
Figure 4. Budded cuttings of different lengths. 

During the experiment, the newly formed buds developed 

into leafy axis. In the 20cm long root segment cuttings, the 

leafy shoots were more developed and branched compared to 

those of the shorter root segment cuttings (Figure 4). 

3.1.2. Number of Aerial Axes 

(i). Effect of Substrate 

The number of aerial axes ranged from 1.02 ± 0.24 in top-

soil/sawdust mixture to 2.06 ± 0.36 in the sand/sawdust mix-

ture. Analysis of variance revealed a significant difference be-

tween the substrates (p< 0.05) (Table 2). 

Table 2. Effect of the substrate on the number of aerial axes. 

Substrate 
Topsoil/  

sawdust 
Sand 

Sand/saw-

dust 

Number of aerial 

axes 
1.02±0.24a 1.44±0.31ab 2.06±0.36b 

The means followed by the same letter are statistically identical (P > 0.05) 

(ii). Effect of Length of RSC 

The number of leafy axes (shoots) produced per sprouted 

cutting ranged from 1.30 ± 0.28 for 15cm cuttings to 1.85 ± 

0.19 for the 20cm cuttings. Analysis of variance indicated that 

the effect of cuttings length on the number of leafy axes was 

not significant (p> 0.05) (Table 3). 

Table 3. Number of aerial axes according to the length of cuttings. 

Cuttings length 10cm 15cm 20cm 

Number of leafy 

axes 
1.58±0.42 1.30±0.28 1.85±0.19 
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(iii). Interaction Effect of Substrate and Cuttings Length on the Number of Leafy Axes 

Table 4. Effect of substrate and cuttings length interaction on the number of aerial axes. 

Substrate/Cuttings length 10cm 15cm 20cm Average 

Topsoil/sawdust 1.25±0.57 1.40±0.36 1.69±0.31 1.44±0.41 

Sand 1.00±0.81 1.10±0.40 1.80±0.30 1.30±0.50 

Sand/sawdust 2.07 ±0.31 1.50 ±0.66 2.50 ±0.36 2.02±0.44 

Average 1.44±0.56 1.33±0.47 1.99±0.32 1.59±0.45 

 

The combined effect of substrate and cutting length on the 

number of aerial axes was also analyzed. The number of shoots 

ranged from 1.00±0.81 for 10cm cuttings cultivated in pure sand 

to 2.50 ±0.36 for 20cm cuttings cultivated in the Sand/sawdust 

mixture (Table 4). However, analysis of variance showed that this 

interaction effect was not significant (p> 0.05). 

3.1.3. Height of Aerial Axes 

(i). Effect of Substrate 

Table 5. Height of aerial axes by substrate. 

Substrate 
Topsoil/Saw-

dust 
Sand Sand/Sawdust 

Height (cm) 6.10±0.66 5.01±0.85 6.57±0.98 

The average height of aerial axes recorded ranges from 

5.01±0.85cm in sand to 6.57±0.98cm in sand/sawdust mixture. 

The analysis of variance does not reveal a significant differ-

ence between the substrates (p˃ 0.05) (Table 5). 

(ii). Effect of RSC Length on the Height of Aerial 

Axes 

The height of aerial axes varies from 4.72±0.76cm for 15cm 

cuttings to 6.74±0.50cm for those of 20cm cuttings (Table 6). 

The analysis of variance does not show a significant difference 

between the lengths (p> 0.05). 

Table 6. Effect of length of RSC on the height of aerial shoot. 

Cutting length 10cm 15cm 20cm 

Heights (cm) 6.22±1.14 4.72±0.76 6.74±0.50 

(iii). Substrate and Length of Cuttings Interaction 

on the Height of Aerial Axes 

The average height of aerial axes ranged from 3.55 ± 

2.16cm for 10cm cuttings grown in sand to 9.02±0.96cm for 

20cm cuttings grown in the sand/sawdust mixture (Table 7). 

Analysis of variance showed that the substrate and cuttings 

length interaction was not significant (p> 0.05). 

Table 7. Effect of the substrate/cuttings length interaction on the height of air axes. 

Substrate/Cuttings length 10cm 15cm 20cm Average 

Topsoil/sawdust 7.47±1.53 4.88±0.96 5.95±0.84 6.10±1.11 

Sand 3.55±2.16 4.60±1.08 5.83±0.81 4.66±1.35 

Sand/sawdust 6.90 ±2.16 4.68±1.76 9.02±0.96 6.87±1.62 

Average 6.68±1.95 4.72±1.26 6.22±0.87 5.87±1.36 
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3.1.4. Number of Leaves 

(i). Effect of the Substrate on the Number of Leaves 

The number of leaves per shoot varied across substrates, 

ranging from 2.10 ± 0.31 in the pure sand treatment to 2.97 ± 

0.36 in the sand/sawdust mixture (Table 8). However, analysis 

of variance showed that the effect of substrate on leaves num-

ber was not significant (p> 0.05). 

Table 8. Number of leaves per substrate. 

Substrat Topsoil/sawdust Sand Sand/sawdust 

Number of 

leaves 
2.67±0.24 2.10±0.31 2.97±036 

(ii). Effect of the Length of the Cuttings on the 

Number of Leaves 

The number of leaves per shoot ranged from 2.37±0.28 for 

15cm cuttings to 2.70±0.18 for those of 20cm cuttings (Table 

9). Analysis of variance showed no significant effect of cut-

tings length despite this slight variation (p> 0.05). 

Table 9. Number of leaves by range of cuttings length. 

Cuttings length 10cm 15cm 20cm 

Number of leaves 2.66±0.42 2.37±0.28 2.70±0.18 

(iii). Effect of Substrate and Cuttings Length 

Interaction on the Number of Aerial Shoots 

The interaction between substrate and cutting length was 

evaluated for its effect on leaf development. The mean number 

of leaves per shoot ranged from 2.00 ± 0.79 for 10cm cuttings 

in the sand to 3.28 ± 0.35 for 20cm cuttings in sand/sawdust 

mixture (Table 10). Despite this variability, analysis of vari-

ance showed that the substrate and cuttings length interaction 

effect on leaves number was not significant (p>0.05). 

Table 10. Influence of the substrate and cuttings length interaction on the number of leaves. 

Substrate/Cuttings length 10cm 15cm 20cm Average 

Topsoil/sawdust 3.00±0.56 2.50±0.35 2.53±0.31 2.67±0.40 

Sand 2.00±0.79 2.10±0.39 2.30±0.30 2.13 ±0.49 

Sand/sawdust 3.00±0.79 2.62±0.66 3.28 ±0.35 2.96±0.60 

Average 2.66±0.64 2.41±0.46 2.37±0.37 2.46±0.49 

 

3.2. Rooting 

3.2.1. Rooting of Cuttings 

During the experiment, newly formed buds developed and 

subsequently gave rise to adventitious roots. The first adven-

titious roots appeared in the sand/Sawdust (Sa/Sd) substrate 

12 weeks after the root segment cuttings (RSCs) were planted. 

Qualitatively, the longer RSCs (20cm) exhibited more prolific 

root development than the shorter segments (Figure 5). 

 
Figure 5. Cutting of a leafy and rooted root segment cutting of Bom-

bax costatum. 
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(i). Effect of Substrate on Rooting Percentage 

Table 11. Percentage of rooting based on substrates. 

Substrate 
Topsoil/saw-

dust 
Sand 

Sand/ 

sawdust 

Rooting (%) 21.28±2.81a 34.71±2.51b 51.97±2.72c 

The means followed by the same letter are statistically identical at 

the 5% level. 

Twenty-one weeks after cultivation, analysis of variance 

shows that rooting percentage of the cuttings varied signifi-

cantly among substrates (p<0.05) (Table 11). The highest root-

ing rate was observed in the sand/sawdust (Sa/Sd) mixture 

(51.97 ± 2.72%), which was significantly greater than that in 

the topsoil/sawdust mixture (21.28 ± 2.81%) and sand (34.71 

± 2.51%). 

(ii). Effect of Length of Cuttings on Rooting 

The rooting rate of cuttings varies from 18.35±2.72% for 

10cm cuttings to 64.61±0.27% for 20cm cuttings (Table 12). 

The analysis of variance shows a significant difference be-

tween length classes (p< 0.05). 

Table 12. Effet of length of RSc on rooting rate. 

Cuttings length 10cm 15cm 20cm 

Rooting (%) 18.35±2.72a 25.41±0.28b 64.61±0.27c 

The means followed by the same letter are statistically identical at the 5% level. 

(iii). Effect of Substrate and Cuttings Length Interaction on Rooting Rate 

The rooting rate ranged from 7.89±1.89% for 10cm cuttings cultivated in Topsoil/sawdust mixture to 86.66±3.44% for 20cm cuttings 

cultivated in the sand/sawdust mixture (Table 13). Analysis of variance showed a significant difference (p < 0.05). 

Table 13. Substrate/ cuttings length interaction on the rooting of cuttings. 

Substrate/Cuttings length 10cm 15cm 20cm Average 

Topsoil/sawdust 7.89±1.89a 13.87±0.77ab 48.09±3.56ab 23.28±2.07 

Sand 19.42±2.09ab 22.68±1.89ab 59.08±2.07ab 33.73±2.017 

Sand/sawdust 27.01±2.41ab 39.79±2.57ab 86.66±3.44b 51.15±2.81 

Average 18.35±2.13 25.41±1.74 64.61±3.02 36.12±0.49 

The means followed by the same letter are statistically identical at the 5% level. 

3.2.2. Number of Newly Formed Roots by Cutting 

Effect substrate on the number of adventitious roots 

The root number ranged from 3.27±2.76 in the topsoil /sawdust mixture to 10.47±3.64 in the sand/sawdust substrate (Table 

14). Analysis of variance shows a significant difference between the substrates for these parameters (p < 0.05). 

Table 14. Variation of the number of roots according to the substrates. 

Substrate Topsoil/sawdust Sand Sand/sawdust 

Number of neoformed roots 3.27±2.76a 5.71±2.51b 10.47±3.64c 

The means followed by the same letter are statistically identical at the 5% level. 

http://www.sciencepg.com/journal/ajaf


American Journal of Agriculture and Forestry http://www.sciencepg.com/journal/ajaf 

 

25 

3.2.3. Effect of Cuttings Length on the Number of Adventitious Roots 

The number of newly formed roots ranged from 3.35±1.72 for 10cm cuttings to 9.61±3.49 for 20cm cuttings (Table 15). 

Analysis of variance showed a significant difference between the lengths of cuttings for these parameters (p < 0.05). 

Table 15. Variation of the number of roots based on lengths of cuttings. 

Cuttings length 10cm 15cm 20cm 

Number of neoformed roots 3.35±1.72a 6.41±0.28b 9.61±3.49c 

The means followed by the same letter are statistically identical at the 5% level. 

3.2.4. Substrate and Cuttings Length Interaction on the Number of Adventitious Roots 

Table 16. Substrate and cuttings length interaction on the number of roots emitted. 

Substrate/length 10cm 15cm 20cm Average 

Topsoil/sawdust 1.57±0.57a 3.65±0.06ab 4.89±0.87ab 3.37±0.5 

Sand 3.39±0.09a 5.77±1.89ab 7.97±1.06ab 5.71±0.79 

Sand/sawdust 5.09±0.41ab 9.81±1.78ab 16.53±0.19b 10.47±0.06 

Average 3.35±0.36 6.41±1.24 9.79±0.71 6.52±0.45 

The means followed by the same letter are statistically identical at the 5% level. 

The number of roots varies between 1.57±0.57 for 10cm cuttings grown in the topsoil/sawdust mixture and 16.53±0.19 for 

20cm cuttings grown in the sand/sawdust mixture (Table 16). The analysis of variance shows a significant difference (p< 0.05). 

3.2.5. Length of Adventitious Roots 

(i). Effect of the Substrate on the Length of Adventitious Roots 

Table 17. Effect of substrate on the length of roots. 

Substrates Topsoil//Sawdust Sand Sand/Sawdust 

Length of roots 3.5±1.72a 5.68±0.28a 10.62±3.49c 

The means followed by the same letter are statistically identical at the 5% level. 

Substrate type had a clear effect, with root length ranging 

from 3.5 ± 1.72cm in the topsoil/sawdust mixture to 10.62 ± 

3.49cm in the sand/sawdust substrate (Table 17). Analysis of 

variance also revealed that substrate had a significant effect on 

root length (p< 0.05). 

 

(ii). Effect of RSC Length on the Length of 

Adventitious Roots 

The length of newly formed roots ranges from 2.15±1.72cm 

in 10cm cuttings to 9.85±3.49cm in 20cm cuttings (Table 18). 

The analysis of variance shows a significant difference be-

tween the lengths of cuttings (p< 0.05). 
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Table 18. Root size according to cuttings length. 

Cuttings length 10cm 15cm 20cm 

Length of adventitious roots (cm) 2.15±1.72a 6.17±0.28b 9.85±3.49c 

The means followed by the same letter are statistically identical at the 5% level. 

(iii). Influence of Substrate and RSC Length on Adventitious Root Length 

Table 19. Substrate and cuttings length interaction on the length of emitted roots. 

Substrate/length 10cm 15cm 20cm Average 

Topsoil/sawdust 1.97±0.87 2.56±0.76 5.98±1.87 3.50±1.17 

Sand 3.39±1.05 5.87±1.98 7.78±1.46 5.68±1.50 

Sand/sawdust 7.09±2.72 10.41±2.78 14.35±1.91 10.62±2.47 

Average 4.15±1.55 6.28±1.84 9.37±2.62 6.6±0.45 

 

The length of the roots varied from 1.97±0.87cm in the 

10cm cuttings cultivated in the topsoil/sawdust mixture to 

14.35±1.91cm in the 20cm cuttings cultivated in the sand/saw-

dust mixture (Table 19). The analysis of variance indicated no 

significant difference (p> 0.05). 

4. Discussion 

4.1. Bud Break and Shoot Development in Root 

Segment Cuttings 

The regenerative capacity of root segment cuttings (RSCs) 

varies significantly among species. This ability is primarily at-

tributed to the presence of primary meristematic cells within 

preformed calluses, which can differentiate into adventitious 

caulinary meristems [2]. The regeneration process is regulated 

by a complex interplay of factors, and optimal outcomes are 

achieved when these factors act synergistically. In the present 

study on Bombax costatum, the first bud emergence was ob-

served seven weeks after cultivation. This timeline is compa-

rable to that reported for Securidaca longepedunculata (six 

weeks) [16] but contrasts with findings for Sclerocarya birrea 

under similar ecological conditions [11]. Such interspecific 

variation in bud break precocity may be influenced by factors 

including ecology, pedoclimatic conditions, season of collec-

tion, and genotypic differences. Moreover, external conditions 

such as temperature and light within the propagator, which 

strongly affect RSC regeneration [18, 19], were likely key 

contributors to the observed results. 

 

4.1.1. Influence of Substrate on Regeneration 

After 24 weeks, the sand/sawdust (Sa/Sd) substrate mixture 

did not significantly enhance all measured growth parameters 

because substrate had a non-significant effect on shoot height 

and leaf number. The superior performance of this porous sub-

strate can be explained by its physical properties, which facil-

itate optimal water drainage and oxygen circulation around the 

root zone, thereby preventing rot and promoting healthy de-

velopment. This result is comparable to that reported on Secu-

ridaca longepedunculata in the Guinean savannas of Came-

roon [18], underscoring the importance of substrate composi-

tion for rooting ability. However, the best-performing sub-

strate can vary among species. For instance, Mapongmetsem 

et al. (2016b) [20] observed a high bud break percentage for 

Vitex doniana in a topsoil/sawdust mixture. This divergence 

suggests that although homogeneous, well-aerated mixtures 

are generally effective, the optimal substrate blend may be 

species-specific. The observed development of leafy axes at 

the proximal pole in B. costatum is consistent with general 

plant physiology, although interspecific and environmental 

variations may occur. 

4.1.2. Influence of Cutting Length on the Budding 

Rate 

A clear positive correlation was observed between cutting 

length and regenerative success. The 20cm root segment cut-

tings (RSC) exhibited significantly higher bud break percent-

ages and adventitious root development compared to the 10cm 

and 15cm segments. The same trends are observed on Securi-
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daca longepedunculata in Cameroon and Detarium micro-

carpum in Burkina Faso [16, 19]. The superiority of longer 

cuttings is likely attributable to their larger reserves of stored 

nutrients and carbohydrates, which provide the necessary en-

ergy for bud initiation and subsequent shoot elongation. 

Longer segments may also contain higher concentrations of 

endogenous phytohormones and accumulated starch, both of 

which are known to stimulate bud emergence and shoot devel-

opment. In contrast, cutting length did not exert a significant 

effect on the number of aerial shoots per cutting or the number 

of leaves per shoot, a result corroborated by findings on Law-

sonia inermis in Senegal [21]. This suggests that while longer 

cuttings have a greater likelihood of sprouting, they do not 

necessarily produce a higher shoot number or leaf count once 

bud break has occurred. 

4.1.3. Interaction Effects on Plant Growth 

The interaction between substrate type and cutting length 

was not significant for any of the measured variables (bud 

break, shoot number, leaf number, or shoot height). This indi-

cates that the positive effects of the optimal substrate and the 

optimal length (20cm) were independent and additive rather 

than synergistic. Such absence of interaction has also been re-

ported for Lophira lanceolata [17] but contrasts with findings 

for Vitex doniana by Djonba (2015) [22], thereby highlighting 

the species-specific nature of regenerative responses. The av-

erage shoot height was greatest in the Sa/Sd substrate, most 

likely due to its high porosity and favorable balance of mois-

ture and nutrients derived from decomposing organic matter. 

While cutting length significantly influenced the probability 

of sprouting, it did not affect the subsequent shoot height of 

regenerated cuttings. This suggests that, once regeneration is 

initiated, shoot growth is governed more by the continuous 

supply of water and nutrients from the substrate than by the 

initial reserves stored within the cutting. This finding contrasts 

with studies on Daniellia oliveri in Benin, where 20cm cut-

tings produced the tallest shoots, further emphasizing that re-

generative patterns are not universal across species. In conclu-

sion, the successful vegetative propagation of Bombax costa-

tum can be optimized using 20cm root segment cuttings 

planted in a well-aerated sand/sawdust substrate. This proto-

col represents a practical method for supporting both conser-

vation and domestication efforts for this ecologically and so-

cioeconomically valuable species [23]. 

4.2. Rooting 

4.2.1. Rooting Dynamics and Influencing Factors 

Root initiation was first observed 12 weeks after the culti-

vation of root segment cuttings (RSCs), subsequent to the 

emergence of leafy shoots. This temporal separation between 

shoot emergence and root formation is physiologically con-

sistent, as the newly developed shoots must begin photosyn-

thesis to supply the carbohydrates required for the energy-in-

tensive process of adventitious root formation. The highest 

rooting rate (51.97 ± 2.72%) was recorded in the sand/sawdust 

substrate, confirming its superiority as the most effective me-

dium. This enhanced performance can be attributed to the sub-

strate’s light structure and high porosity, which facilitate oxy-

gen diffusion at the base of the cuttings while preventing wa-

terlogging, both of which are critical for root development. By 

contrast, the compact texture of pure topsoil limited oxygen 

availability and significantly restricted adventitious root initi-

ation. On Securidaca longepedunculata, sand/sawdust mix-

ture was also identified as the most suitable rooting substrate 

[24]. The porosity of such mixtures promotes both drainage 

and aeration, creating optimal conditions for root initiation. 

However, substrate suitability is not universal across species 

[25]. Vitex doniana, pure sand was found to be most effective, 

whereas in V. doniana and Lophira lanceolata, a black 

soil/sawdust mixture yielded the best rooting results [26]. 

Such variability highlights the decisive role of species-spe-

cific physiological traits in determining the success of vegeta-

tive propagation protocols. 

4.2.2. The Role of Cutting Length and Sampling 

Season 

Cuttings length had a significant effect on rooting success. 

The 20cm RSCs exhibited the highest rooting rate 

(64.61±5.67%), which is consistent with previous findings on 

Detarium microcarpum [19] and Vitex doniana [26]. Longer 

cuttings generally contain greater reserves of carbohydrates 

and endogenous phytohormones, providing both the energy 

and the biochemical signals necessary for root initiation and 

subsequent development. The positive influence of cuttings 

length was most evident in the optimal substrate. A significant 

substrate*length interaction was observed, whereby 20cm cut-

tings grown in the Sa/Sd mixture achieved the best perfor-

mance (10,62±2.47%). This result demonstrates that the phys-

ical properties of the Sa/Sd substrate (aeration and drainage) 

combined with the higher nutritional reserves of longer cut-

tings exert an additive effect, thereby enhancing rooting suc-

cess. Moreover, the outcome of this trial was likely affected 

by the season of RSC collection. The cuttings were harvested 

during the full leafing stage of the mother plants, a period that 

coincides with the accumulation of carbohydrates in the roots. 

This timing is in agreement with Belem (2009) [6], who em-

phasized that the full leafing stage represents the optimal har-

vesting period for RSCs, as maximal nutrient reserves are 

available to support the regenerative process. 

4.2.3. Root System Development 

Superior root system development was consistently associ-

ated with the Sa/Sd substrate and the 20cm cutting length. The 

mean number of adventitious roots was significantly higher in 

the Sa/Sc mixture (10.47±3.64) compared to other substrates, 

and in 20cm cuttings (9.79±3.49) compared to shorter lengths. 

Likewise, the mean root length was greatest under these same 
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conditions. This enhanced development can be attributed to 

the synergistic effect of two factors: the greater carbohydrate 

reserves in longer cuttings, which supply the structural com-

ponents and energy required for root initiation and elongation, 

and the favorable physicochemical properties of the Sa/Sd 

substrate, which ensure adequate aeration and drainage, 

thereby promoting unimpeded root proliferation) [27], The 

significant interaction effect between substrate and cutting 

length confirms that maximum root growth occurs when both 

optimal factors are combined. Interestingly, this result con-

trasts with findings on Vitex doniana by Mapongmetsem et al. 

(2016c) [28], who reported no significant influence of sub-

strate or cutting length on root number. Such divergence un-

derscores the species-specific nature of vegetative propaga-

tion responses and highlights the need for targeted propaga-

tion protocols for each species of interest. 

5. Conclusion 

This study demonstrates that Bombax costatum is amenable 

to propagation via root segment cuttings (RSCs), exhibiting a 

strong regenerative capacity for both aerial shoots and adven-

titious roots. The sand/sawdust substrate mixture proved to be 

the most effective medium, yielding the highest bud break rate 

(56.7±3.9%) and rooting percentage (51.97± 2.72%), while a 

cutting length of 20cm resulted in superior performance with 

the highest bud break (61.66±1.96%) and rooting success 

(64.61±0.27%). These findings confirm that the domestication 

of B. costatum through vegetative propagation is feasible un-

der the ecological conditions of the high Guinean savannas of 

Cameroon and provide a practical foundation for its conserva-

tion and sustainable utilization. To consolidate and expand this 

domestication protocol, future research should document eth-

nobotanical knowledge, analyze value chains to identify so-

cio-economic opportunities for local communities, and inves-

tigate additional influencing factors such as phytohormone ap-

plications, seasonal variation in cutting collection, and the age 

of mother trees. 

Dear Editor- in -Chief. We are pleased to submit our manu-

script, "Vegetative propagation of Bombax costatum Pellegr. 

Vuillet (Malvaceae) by root segment cutting: effect of sub-

strate and length of cuttings in the Guinean Savannas High-

lands (Adamawa Cameroon)" for your consideration for pub-

lication in AJAF. This study investigates the vegetative prop-

agation of Bombax costatum, an agroforestry species of sig-

nificant socioeconomic importance in tropical Africa. We be-

lieve our work offers valuable insights into the domestication 

and conservation of this endangered species, a topic of great 

relevance to the readership of your journal. The authors have 

confirmed the following declaration, which can be included in 

the manuscript upon acceptance. 
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