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Abstract 

Pterocarpus erinaceus is a multi-purpose species threatened with extinction. The present study aims to contribute to 
the improvement of multiplication and nursery growth of Pterocarpus erinaceus hulled seeds. To this end, four pre-
treatments were applied to Pterocarpus erinaceus hulled seeds to lift their dormancy in order to facilitate germination 
of the species. These were: untreated seeds as Control (To), soaking in ordinary water for 24 h (T1), soaking in hot 
water at 60°C (T2) and soaking in sulfuric acid (H2SO4) for 20 min (T3). Germination parameters such as germination 
rate, germination time and average germination time were evaluated. Growth in height, diameter, number of leaves and 
root length were determined. Germination data and growth parameters were collected. Analyses showed that soaking 
shelled seeds in ordinary water for 24 h was the best treatment, with a germination rate of 43%. Pre-treatment of the 
seeds with sulfuric acid for 20 min showed the lowest germination rate (1%), due to the sensitivity of the seeds. 
Furthermore, these pre-treatments had no effect on seedling growth in the nursery. Those interested in producing 
Pterocarpus erinaceus seedlings are advised to soak shelled seeds in ordinary water for 24 hours to ensure better 
germination in the nursery. 
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1. Introduction

Pterocarpus erinaceus Poir. commonly known in Côte d'Ivoire as “Vene” is a legume belonging to the Fabaceae family. It 
is endemic to the Guinean-Sudanese and Sudano-Sahelian savannahs [1]. In Côte d'Ivoire, its range lies mainly north of 
the 8th parallel, which includes the Sudan zone [2]. Pterocarpus erinaceus is a multi-purpose species [3]. This species is 
of great socio-economic and ecological interest. Its bark is used in traditional medicine for ulcer dressings, scalp 
treatment and the treatment of diarrhoea [4]. Its leaves are used to treat malaria and as a food supplement. The roots 
are used to treat anemia, hemorrhoids and painful menstruation [5, 6]. The leaves are sold on the market as fodder for 
cattle [7]. The species is much sought-after for both its quality and the color of its wood, which varies from pink-red to 
dark brown [8, 9]. In agroforestry, Pterocarpus erinaceus improves soil fertility [10]. This range of uses has led to the 
overexploitation of Pterocarpus erinaceus in Côte d'Ivoire, making it an endangered species in Ivorian savannic zones 
[11]. This observation has led to the need to find ways of multiplying the species in nurseries in order to contribute to 
its conservation. In Burkina Faso, the work of Touré [12] has shown that the low germination rate of Pterocarpus 
erinaceus is a hindrance to the multiplication of the species. In Côte d'Ivoire, work by Bamba et al. [2] has shown that 
hulled seeds have the best germination rate. However, few studies have combined the pretreatments defined by Bamba 
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et al. [2] with the application of chemicals, notably sulfuric acid, to lift the dormancy of hulled Pterocarpus erinaceus 
seeds. However, few studies have shown the effect of these treatments on the growth of Pterocarpus erinaceus seedlings. 
It is in this context that this study proposes to contribute to the improvement of multiplication and nursery growth of 
dehulled Pterocarpus erinaceus seeds through the application of four dormancy-breaking pre-treatments to the seeds. 
At the end of the study, the best pre-treatment to be applied to hulled seeds will be proposed to stakeholders interested 
in the production of Pterocarpus erinaceus seedlings to ensure the multiplication of the species in Côte d'Ivoire. 

2. Material and methods 

2.1. Material 

The study material consisted of vegetal material and technical equipment. 

The vegetal material consisted mainly of seeds (Figure A) and seedlings (Figure B) of Pterocarpus erinaceus (Figure 1). 

 

Figure 1 Pterocarpus erinaceus hulled seeds and seedlings 

To carry out this experiment, the following technical equipment was used: 

- a graduated ruler and digital calipers for measuring seedlings ; 
- 20 x 10 cm polyethylene bags for storing potting soil in the nursery; 
- sulfuric acid (H2SO4)  

2.2. Methods 

2.2.1. Pretreatment of Pterocarpus erinaceus hulled seeds 

Four (04) pre-treatments were applied to hulled seeds based on the work of Bamba et al. [2] to promote germination: 

Untreated seeds as Control (To): Seeds were planted directly into the bags without pre-treatment. 

Soaking in ordinary water for 24 h (T1): Seeds were soaked in ordinary water in a container, then removed 24 h later 
and placed directly in the bags. 

Soaking in hot water at 60°C (T2): Seeds were soaked in water heated to 60°c and contained in a bucket until completely 
cooled, then placed directly in soil. 

Soaking in sulfuric acid (H2SO4) for 20 min (T3): Seeds were soaked in sulfuric acid for 20 min, then rinsed with plain 
water and placed directly in the bags. 
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2.2.2. Seed sowing and trial monitoring 

Seeds were sown directly into black polyethylene bags measuring 20 x 10 cm with holes, containing a mixture of forest 
soil and sawdust, arranged in rows under a shady canopy, sheltered from direct sunlight. A total of 400 seeds (100 seeds 
per pre-treatment) were sown. The Pterocarpus erinaceus beds were watered twice a day (morning and evening) for 
one month. During the trial period, the number of seeds germinated per pre-treatment was counted daily. Seed 
observations ended when no germination was observed after two successive counts. 

2.2.3. Evaluation of Pterocarpus erinaceus growth 

After germination, growth parameters (plant height, diameter and number of leaves) were measured on the seedlings, 
in order to determine seedling vigour. Plant height was measured with a ruler graduated in centimetres. The diameter 
at the collar was determined with an electronic caliper in millimetres. The number of leaves was determined by 
counting. Measurements were taken every 14 days for 90 days. Root length was also measured using a 1 mm tape 
measure. 

2.2.4.  Data analysis 

Descriptive statistics were used to determine: 

- Germination dynamics or germination speed, i.e. the cumulative number of seeds germinated daily during the 
entire germination period of a set of batches [13]. 

- Germination rate is used to assess the germination potential of Pterocarpus eracineus seeds. It is defined as the 
ratio of the number of germinated seeds (ni) per day to the total number of seeds sown (N). It is expressed as 
a percentage 

- Total germination time (DTG) is the time between the date of the first germination and the date of the last 
germination; 

- Germination delay (DG) is the time in days between sowing and germination of each seed in a batch. It 
corresponds to the number of days required for germination of each seed sown [13]. 

DG (d) = Tn-T0; DG (d) = Germination delay in days; T1 = Date of germination of each seed; T0 = Date of sowing of seeds. 

Graphs were used to analyze daily seed germination and the germination rate of the different pretreatments. 

A one-factor analysis of variance (ANOVA 1) was performed on growth parameters to determine the effect of different 
pre-treatments on seedling development. 

3. Results 

3.1. Germination dynamics of dehulled Pterocarpus erinaceus seeds 

Figure 2 shows the daily germination dynamics according to the pre-treatments applied to the seeds. Seeds pre-treated 
with ordinary water for 24h (T1) and hot water at 60° C (T2) had a higher number of germinated seeds per day than 
those treated with sulfuric acid for 20 min (T3) and the control (T0). In fact, the number of initial germinations was 
recorded for seeds soaked in ordinary water for 24h, which began on the 7th day after sowing with one (01) germinating 
seed. Germination of seeds soaked in hot water at 60°C began on day 9 after sowing, with 7 seeds germinating. Seed 
germination without pre-treatment (control) began on day 11 with one seed. Seeds treated with sulfuric acid for 20 min 
began to germinate on day 13 after sowing, with one seed. Seed germination stabilized on days 13, 15, 17 and 19 after 
sowing, respectively for seeds soaked in sulfuric acid for 20 min, the control, seeds soaked in hot water at 60°C and 
those soaked in ordinary water for 24 hours. After these dates, the seeds no longer germinate. 
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Figure 2 Germination dynamics of Pterocarpus erinaceus as function of pretreatment. 

3.2. Germination rate of dehulled Pterocarpus erinaceus seeds 

Pre-treatment with ordinary water for 24 h recorded a higher germination rate than the other three pre-treatments. In 
fact, pretreatment with ordinary water for 24h recorded a germination rate of 43%. Pre-treatment with hot water at 
60°C recorded a germination rate of 31%. On the other hand, pre-treatment with sulfuric acid for 20 min and the control 
recorded germination rates of 1% and 2% respectively (Figure 3). 

 

Figure 3 Germination rate of dehulled Pterocarpus erinaceus seeds 

T0: control; T1: pretreatment with ordinary water for 24 h; T2: pretreatment with hot water at 60°C; T3: pre-treatment 
with sulfuric acid for 20 min. 

3.3. Germination time and duration of dehulled Pterocarpus erinaceus seeds 

In terms of germination time, untreated seeds (T0) recorded the longest average germination time of 17 days, followed 
by seeds soaked in hot water at 60°C (T2) with an average time of 15.4 days. Seeds soaked in ordinary water for 24 h 
(T1) recorded an average delay of 14.71 days. Treatment with sulfuric acid for 20 min (T3) resulted in a germination 
delay of 13 days (Figure 4). 
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Figure 4 Average germination time of dehulled Pterocarpus erinaceus seeds 

In terms of average germination time, pretreatment with ordinary water for 24 h gave the longest average time (22 
days), followed by pretreatment with hot water at 60°C (21 days), no treatment (5 days) and sulfuric acid for 20 min (1 
day), Figure 5. 

 

Figure 5 Average germination time of Pterocarpus erinaceus dehulled seeds 

3.4. Effect of pre-treatment on Pterocarpus erinaceus seedling growth 

As the seedlings of untreated seeds and those treated with sulfuric acid for 20 min did not survive, growth parameters 
were measured only on seeds treated with ordinary water for 24 h and those treated with hot water at 60° C. To this 
end, the average growth measurements of seedlings subjected to the different pre-treatments are presented in Table 1. 
Analysis of variance showed that the different pre-treatments had no significant effect on growth in height and diameter 
at the 5% threshold. The average number of leaves on seeds treated with ordinary water for 24 hours was identical to 
that on seeds treated with hot water at 60°C, with a value of 7.6 leaves. In fact, analysis of variance showed that the 
average of each pre-treatment was not significantly different from the other. These pre-treatments had no significant 
effect (P>0.05) on leaf production per seedling. As for average root length, the 60° C hot water pre-treatment recorded 
an average of 24 cm, compared with 23.75 cm for the 24 h ordinary water pre-treatment. This result shows that the 
different pre-treatments had no significant effect (P>0.05) on the root length (RL) of the seedlings. 
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Table 1 Effect of different pretreatments on seedling growth parameters 

Growth parameters Hot water at 60° C Normal water for 24 h Test statistics P.value 

Diameter at collar (mm) 1.00±0.42a 0.99±0.49a 0.02 0.88 

Height (cm)                                                                                                         11.14±3.48a 10,89±3.57a 2.56 0.11 

Number of leaves 7.61±3.5a 7.6±2.33a 0 0.99 

Root length (cm) 24±4.14a 23.75±6.10a 0.01 0.92 

On the same line, values followed by the same letter are statistically identical at the 5% threshold. mm: millimetre, cm: centimetre 

4. Discussion 

The present study showed that the different pre-treatments influenced germination parameters such as germination 
rate, growth time and germination duration of shelled Pterocarpus erinaceus seeds. 

Ordinary water treatment of hulled Pterocarpus erinaceus seeds for 24 h recorded the best germination rates (43%). In 
fact, treatment with ordinary water for 24 h accelerated seed germination. The same observation was made by Smith et 
al. [14]. In their work, these authors showed that pre-treatment with ordinary water for 24 h helped to soften and 
hydrate the seeds, thus promoting optimal germination. In contrast to the studies carried out by Bamba et al. [2], 
unsoaked hulled seeds (T0) achieved a low germination rate of 2%. This low germination rate could be linked to 
environmental factors. On the other hand, treatment with sulfuric acid for 20 min recorded the shortest germination 
time. The same observation was made by Wang et al [15] in their study, who showed that treatment with sulfuric acid 
for 20 min would have resulted in a shorter germination time than treatments with hot water and plain water for 24 h. 
The shortest germination time was obtained with the 20 min sulfuric acid treatment, which lasted one (01) day. In fact, 
treatment with sulfuric acid for 20 min reduced germination time [16]. This could be explained by the fact that most of 
the seed embryos would be destroyed by the long soaking time of the seeds in concentrated sulfuric acid [17]. 

Analysis of the effect of the treatments on the growth parameters (height, diameter, number of leaves and root height) 
of Pterocarpus erinaceus revealed that there was no significant difference between the different treatments (P > 0.005). 
This could be attributed to early environmental conditions and seed germination [18]. According to Foley [18], key 
environmental factors regulate the variation and timing of germination in plant species. Also, according to the author, 
the sun may have had a randomizing effect on the samples studied. This would cause changes in the growth results of 
seed treatments [19]. 

5. Conclusion 

The results obtained allow us to conclude that the different treatments had a significant effect on the germination of P. 
erinaceus seeds. However, no influence of the different treatments was observed in the growth of P. erinaceus seedlings. 
With regard to P. erinaceus germination, seeds treated with ordinary water for 24 h recorded the best germination rate 
of 43%, compared with soaking shelled seeds in hot water and sulfuric acid. On the other hand, the sulfuric acid 
treatment of the seeds was the worst, as only 1% of the seeds germinated following this treatment. Therefore, in order 
to promote optimal and uniform germination, soaking shelled P. erinaceus seeds in plain water for 24 h is the best pre-
treatment for P. erinaceus germination. 
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