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Abstract 
Detarium microcarpum is one of the species of socio-economic interest in the Guinea savannah highlands 

of Cameroon. Unfortunately, it is coming under increasing pressure in the wild. The aim of the present 

work was to contribute to the domestication of this Caesalpiniaceae by root segment cuttings in the Bini-

Dang locality. Specifically, the effect of substrate and length of root segment cuttings on the ability of this 

species to bud and root was evaluated. The root segment cuttings were taken in the locality of Karna manga 

in the early hours of the morning and then transported to the nursery. They were then broken into 15, 20 

and 25 cm cuttings. The cuttings thus described were grown in a vertical position in three substrates: black 

soil, a homogeneous sand/sawdust mixture and a homogeneous black soil/sawdust mixture. The 

experimental design used was a split-plot with 3 replicates. The first factor was the substrate and the 

second was the length of the cuttings. The experimental unit was 10 cuttings. At the end of the trial, the 

results showed that the substrate made up of a homogeneous sand/sawdust mixture was better for budding 

with 27.77±5.71% despite the non-significant difference between substrates (0.1459 > 0.05). With regard 

to the length of the cuttings, those of 25 cm showed a good aptitude for budding with 28.88±4.54% 

compared with those of 15 cm and 20 cm. Analysis of variance revealed a significant difference between 

lengths (0.0236 < 0.05). At the end of the trial, none of the cuttings had developed adventitious roots. 

These results are useful for developing domestication strategies for this species. 
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Introduction  

For centuries, woody plants have played an important role in the food supply and socio-

economics of rural populations [1]. In addition to wood, they provide non-wood forest products 

that are part of people's daily needs [2]. Unfortunately, these woody plants are coming under 

increasing pressure due to people's need for plant products, bush fires, overgrazing and climate 

change [3]. 

Detarium microcarpum is one of the species of socio-economic interest that is highly valued by 

the populations of the Guinea savannah highlands of Adamaoua in Cameroon [4]. D. 

microcarpum wood is used for firewood, charcoal production and construction [5, 6]. The fruit 

pulp is consumed and sold on local markets [4, 7]. In addition, population growth in the Guinea 

savannah highlands is leading to a reduction in forest areas, and there are increasing difficulties 

in satisfying the population with non-timber forest products, timber and the ecological services 

provided by this species [8]. It is therefore necessary to test techniques for multiplying this 

species with a view to introducing it into farmers' production systems. In dry tropical savannahs, 

conditions for plant germination and development are generally poor and the growth of woody 

species from seedlings is slow [9, 10]. Vegetative propagation, which is quicker and cheaper, 

appears to be an alternative [11]. It copies the parental characteristics and ensures early fruiting [12, 

13]. It is an option for mass production of seedlings in the short term and makes it possible to 

increase the production of plant formations. One of the greatest advantages of vegetative  
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propagation is the speed with which the genetic qualities of the 

selected genotype can be reproduced, unlike in seminiculture [14]. 

In Africa, very little work has been done on root segment 

cuttings of Detarium microcarpum, with the exception of [7] in 

Burkina Faso. In the agro-ecological conditions of the Guinea 

savannah highlands of Cameroon, no work has been done on this 

Caesalpiniaceae. The main objective of the present work is to 

contribute to the domestication of Detarium microcarpum by 

root segment cuttings in the agro-ecological conditions of the 

Guinea savannah highlands, with a view to their conservation 

and introduction into farmers' production systems. Specifically, 

the aim is to assess the effect of the substrate and the length of 

the cuttings on the ability of this species to bud and root. 

 

Materials and Methods 

The work was carried out in the Guinea savannah highlands of 

Adamaoua, located between latitudes 6° 00' and 8° 00' North 

and longitudes 11° 30' and 15° 30' East. The climate is Guinean, 

with two seasons: a rainy season from April to October and a 

dry season from November to March [15]. The average monthly 

temperature ranges from 20 °C to 26 °C. Average annual rainfall 

is 1,500 mm/year [16]. Most of the region's soil consists of red 

ferralitic structures developed on old basalt [17, 18]. The 

vegetation ranges from shrubby savannahs to wooded savannahs 

dominated by Daniellia oliveri and Lophira lanceolata [19]. This 

flora has been severely degraded by human activities, so much 

so that the density of these species has declined to date [20]. The 

region is made up of several ethnic groups, the most common of 

which are the Foulbé, Mboum, Péré, Koutine, Haoussa, Niza'a 

and Dourou [15]. 

 

Description of the nursery and the polypropagator 

The cuttings trial was carried out in a polypropagator installed in 

the nursery of the Laboratory of Biodiversity and Sustainable 

Development at the University of Ngaoundéré, located near the 

Bini river (Alt: 1079 m; LN: 7°24'; LE: 13°32'). The 

polypropagator is housed in a sheet metal shed that provides 

shade. 06 sheets of transparent sheet metal are inserted into the 

roof to filter the light. The polypropagator is made from local 

materials and is shaped like a paralepiped. It is subdivided into 

03 parted. The framework is made of wood and covered with 

transparent polyethylene, which ensures favourable conditions 

for the development of the cuttings. The relative humidity in the 

polypropagator is between 80 and 100%, while the temperature 

varies between 23 and 28 °C [36]. From bottom to top, the 

following layers are arranged inside the polypropagators: a thin 

layer of fine sand, large pebbles, medium-sized pebbles, gravel, 

sand and finally the rooting substrates [4]. Inside the 

polypropagator, a PVC pipe is attached to the corner of the 

polypropagator so that the water level can be gauged regularly. 

 

Methodology 

Choice of species 

Detarium microcarpum is one of the species of great socio-

economic importance in the Guinea savannah highlands. It 

provides numerous non-timber forest products (flowers, fruit, 

medicines, etc.) and timber products that are the subject of a 

flourishing trade in local and regional markets [8].  

The work consisted of careful excavation of the root system of a 

few D. microcarpum mother plants in leaf in the Karna manga 

locality. The root fragments thus removed, which ranged from 1 

to 4 cm in diameter [3], were protected with moistened 

newspaper and then transported to the nursery using a cooler 

containing ice blocks in the early hours of the morning [7, 21]. 

Using secateurs, the root fragments were cut into root segment 

cuttings of 15, 20 and 25 cm [13, 14, 21].  

The proximal end of each cutting was slightly bevelled [7]. The 

cuttings were grown in an upright position in three substrates: 

black soil, homogeneous sand/sawdust mixture and 

homogeneous black soil/sawdust mixture. Approximately 1 cm 

of the proximal end of the cuttings was left outside the substrate. 

The sawdust was collected from a sawmill in the town of 

Ngaoundéré and left to decompose. It came from Terminalia 

superba (Combretaceae), Milicia excelsa (Moraceaea) and 

Terminalia altissima (Combretaceae). The black soil was taken 

from the nursery site itself. The sand was collected from the 

river in the locality of Ndom, not far from the Ngaoundéré cliff. 

The experimental design was a split-plot with 03 replicates. The 

substrates were the main treatments and the lengths of the 

cuttings were the secondary treatments. The expérimental unit 

was 10 cuttings. 

 

Data collection and analysis 

Data was collected weekly for budding (from the date of 

appearance of the first bud) and at the end of the experiment for 

rooting. A cutting is rooted when the length of the root is greater 

than or equal to 1 cm, otherwise it is put back into the substrate 
[22]. The place where the buds appeared on the cutting (proximal, 

medial or distal pole) was also noted during the evaluation of the 

trial. 

The data collected was subjected to an analysis of variance. 

Significant means were separated using the Duncan Multiple 

Range Test. 

The statistical programme used for the analysis of variance was 

Statgraphics plus 5.0. We used Microsoft Office 2010 Excel to 

draw the graphs. 

 

Results  

Budding of cuttings 

The first leafy shoots appeared 5 years after the root segment 

cuttings were grown.  

 

Effect of substrate on budding 

The lag time was 18 weeks after the root segment cuttings were 

grown. The budding rate ranged from 15.55±5.55% in root 

segment cuttings grown in homogeneous black soil/sawdust 

mixture substrate to 27.77±5.71% in those grown in 

homogeneous sand/sawdust mixture substrate (Figure 1). 

Despite this variation, analysis of variance showed no significant 

difference between substrates (0.1459 > 0.05). 
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Fig 1: Effect of substrate on budding of root segment cuttings 

 

Effect of the length of the cuttings on budding 

With regard to the effect of the length of the cuttings, the 

budding rate varied between 10±3.72% for cuttings with root 

segments of 15 cm and 28.88±4.54% for those of 25 cm (Figure 

2). Analysis of variance showed a significant difference between 

the lengths of the cuttings (0.0236 < 0.05). 

 

 
 

Fig 2: Influence of length on the budding of cuttings 

 

Effect of substrate*cuttings length interaction on budding 

Concerning the substrate*cuttings length interaction effect, at 

the end of the trial the budding rate varied from 3.33±0% in 15 

cm root segment cuttings grown in homogeneous substrate black 

soil/sawdust to 40±17.32% in 20 cm root segment cuttings 

grown in homogeneous substrate sand/sawdust (sa/c) (Figure 3). 

Despite this variation, the analysis of variance did not indicate a 

significant difference (0.1254 > 0.05). 

 

 
 

Fig 3: Substrate*length interaction of cuttings on budding 
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In this experiment, the neoformed buds developed into leafy 

axes. 

With regard to the position in which the buds appeared on the 

root segment cuttings, 100% of the root segment cuttings 

produced buds exclusively on the proximal side (Figure 4). 

 

 
 

Fig 4: Cuttings that have developed leafy axes on the proximal side 

 

Rooting 

At the end of the trial, none of the cuttings had developed 

adventitious roots. 

 

Discussions 

Budding 

The first leafy shoots appeared five weeks after the root segment 

cuttings were taken into cultivation. In the same ecological zone 

as that in which the present work was carried out, [23] observed 

on Vitex doniana that the first buds appeared 6 weeks after the 

cuttings were planted. In Burkina Faso, [7] noted that buds 

appeared on D. microcarpum five weeks after the root segment 

cuttings were planted. In fact, the earliness of budding varies 

according to the species, the age of the mother plants and the 

substrate used. 

At the end of the trial, although there was no significant 

difference between the substrates, the homogeneous 

sand/sawdust substrate proved to be the best for budding. Porous 

substrates allow water and air to circulate around the cuttings, 

thus improving budding [22]. Similarly, [24] on Sclerocarya birrea 

in the same locality used a range of substrates (sawdust, sand, 

topsoil, homogeneous sand/sawdust mixture, homogeneous 

black soil/sand mixture, homogeneous black soil/sawdust 

mixture and homogeneous black soil/sawdust/sand mixture), of 

which sawdust (22.2%) was found to be the best for budding in 

the species in question. In Benin, [25] used four substrates (sandy 

ferruginous soil, ferralitic soil, lateritic soil, clayey ferruginous 

soil) in Daniellia oliveri and obtained a high recovery rate 

(70±2.8%) in root segment cuttings inserted in sandy 

ferruginous soil. This result indicates that the potential of 

substrates varies according to their physico-chemical 

composition. 

Generally, larger cuttings react better to trauma than smaller 

ones. The former accumulate more carbohydrates than the latter. 

The breakdown of these carbohydrates, which are the main 

sources of energy in the budding process, is controlled by 

phytohormones [26]. [23] in the same area on Vitex doniana 

obtained a high budding rate (66.94±15.38%) in 20 cm cuttings. 

Furthermore, [7] in Burkina Faso noted a high budding rate 

(33±5%) in 20 cm cuttings compared with 10 cm cuttings in D. 

microcarpum.  

The combined effect of substrate*cuttings length did not 

influence the budding rate. [23] on Vitex doniana in the same area 

noted a high budding rate (80.33±20.38%) in 20 cm root 

segment cuttings grown in the black soil/sawdust substrate. 

Concerning the position of bud appearance on root segment 

cuttings, 100% of root segment cuttings produced buds 

exclusively on the proximal side. In the same vein, [27] in 

Burkina Faso reported on Faidherbia albida that 90% of the 

cuttings developed leafy axes on the proximal pole. However, 
[36] reported contradictory results for Vitex doniana. These 

different behaviours suggest that the location of neoformed buds 

varies according to the species and the time at which the cuttings 

are taken. 

 

Rooting 

At the end of the trial, none of the cuttings had developed 

adventitious roots. On the same species in Burkina Faso, the 

cuttings rooted [7]. The authors [27] noted adventitious roots in 

Faidherbia albida cuttings eight weeks after planting. In the 

same locality where the present trial was carried out, [28, 29] noted 

the rooting of root segment cuttings of Bombax costatum and 

Vitex doniana eighteen weeks after the cuttings were planted. 

Rooting of root segment cuttings depends on several factors, 

including the season of collection of the cuttings, the age of the 

mother plants and the origin of the cuttings [7, 23, 30]. The period 

of the year when the concentration of carbohydrates is abundant 

in the mother plants is the most favourable for vegetative 

propagation. Several authors have mentioned the importance of 

carbohydrates and growth regulators on vegetative propagation 

in particular [31, 32, 33]. The formation of buds and roots requires 

energy supplied by carbohydrates [34]. 

The use of phytohormones also plays a significant role in the 

rooting of cuttings. [30] in Turkey improved the rooting of apple 

cuttings using 3-indole butyric acid, Agrobacterium rubi and 

Bacillus subtilis. [35] in Egypt treated Lavandula angustifolia 

cuttings with Agrobacterium rhizogene, yeast and 3-indole 

butyric acid. These authors reported a high rooting rate in 

cuttings treated with Agrobacterium rhizogene and 3-indole 

butyric acid. 

 

Conclusion  

The aim was to contribute to the domestication of Detarium 

microcarpum by root segment cuttings in the Guinea savannah 

highlands of Adamaoua, Cameroon. The homogeneous 

sand/sawdust mixture and the 25 cm long cuttings proved to be 

the best budding treatments. As for rooting, at the end of the 

trial, none of the cuttings had developed adventitious roots. In 

future investigations, it would be important to determine the 

effect of the season, to assess the age of the mother plants, to test 

the effect of the source of the cuttings and the effect of growth 

regulators on the ability of this Caesalpiniaceae to bud and root. 
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