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ABSTRACT 

This study was carried out at Kebbi State University of Science and Technology, Aliero, 

Kebbi State, to determine the effect of silvicultural treatments on the germination and early 

growth of Diospyros mespiliformis. The study was carried out in the Forestry Laboratory of 

the Faculty of Agriculture. The effectiveness of nine (9) different presowingtreatments were 

assessed, control inclusive. Treatment 1 (TRT1) seeds were soaked in tap water for 48 hours, 

Treatment 2 (TRT2) seeds were mechanically scarified opposite to microphyle, treatments 3, 

4, and 5 (TRT3, TRT4, TRT5) seeds were immersed in H2SO4 for 5, 10 and 15 minutes 

respectively, treatments 6, 7 and 8 (TRT6, TRT7 and TRT8) seeds were soaked in hot water 

(100
o
C) for 5, 10 and 15 minutes respectively and untreated seeds (CNTRL). Completely 

Randomized Design with three (3) replications was used. The data obtained were analyzed 

using one-way Analysis of Variance (ANOVA).Seeds of D. mespiliformis subjected to TRT1, 

TRT2, TRT3, TRT6, TRT7  and TRT8 recorded with highest FGP (100%) and was found to 

differ significantly (P<0.05) with other treatment and CNTRL recorded the least FGP 

(83.33%).Thus, TRT 3 was shown to be the best asit’s recorded with 100% FGP, MGT value 

of 7.53, highest GRI (14.57), lower FDG (6), highest GE (11.57), and maximum GI value 

(913.33).Based on the result, pre-treatment of D. mespiliformis seeds with sulphuric acid is 

recommended for the mass production and uniform germination. 
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Introduction 

Germination is a remarkable process involving water inhibition, cell division, cell expansion, 

and the transformation of plant organs. The period of the plant's life cycle encompassing 

germination and emergence of radicle may be spread over months or years (Asiegbu and 

Onugua, 1995). Seed establishment is the first step and one of the most important stages in 

the vegetativecycle of crop plants.When viable seeds do not germinate promptly in the 

presence of favorable external climatic conditions, they are described as dormant. The term 

dormancy is generally used in its broadest sense to describe any state of suspended activity, 

especially in plants (Agboola, 1995). The degree of dormancy varies between species and 

seed lots.  

 

Pre-germination treatment in common use includes mechanical and acid scarification for 

seeds with hard or impervious seed coats; water soaking to modify hard seed coats, remove 

inhibitors, soften seeds and reduce the time of germination; stratification after 8-24 hrs, 

moisture imbibition to reduce physiological changes within the embryo such as after-

ripening; treatment with chemical stimulants such as gibberellins, cytokinin, ethylene and 

exposure to light (Okoro and Uche, 1995).  

Indigenous tree species are endowed with features that give them the potential of ecosystem 

stabilization and anti-desertification control in arid and semi-arid areas (Rabi’u and Rabi’u, 

2013) because they are highly adapted to the environmental conditions. Considering the 

importance of this indigenous tree species to the populace, livestock, and the environment, 

there is a need to encourage their propagation, since over-utilization rendered most of the 

species threatened.The study will be justifiable in providing information on the response of 

the indigenous tree species to the combined effect of seed treatment and watering regime. 

The importance of this research is to possibly find out the easiest way of propagation and 

management of indigenous species and improve on the existing literature. 

 

Diospyros mespiliformis 

Diospyros mespiliformis (Africa Ebony) a savannah species from the family Ebenaceae is 

extremely widespread but nearly absent in the more humid forest zones of West and Central 

Africa(Keay, 1989). The species occurs in woodlands, savannahs and along riverbanks, D. 

mespiliformis occurs naturally from Ethiopia in the north to Swaziland in the south (Coates, 

1988). It favors heavy soils on riverbanks but also occurs in open woodland and is commonly 

found on termite mounds (Orwa, et al., 2009). Naturally found in the altitude of 350-1250 m., 

Mean annual temperature: 16-27
O
C., Mean annual rainfall: 500-1 270 mm.  D. mespiliformis 

prefers rocky soils along with seasonal watercourses and swamps. It grows well in moist, red 

loams, volcanic and loamy sands (Orwa, et al., 2009). 

D. mespiliformis is a tall, evergreen tree 15-50 m high, with dense, rounded, and buttressed 

stem. Bark grey-black or black, smooth in young trees rough with small regular scales in 

older trees, pinkish when slashed. Young branchlets are green, tomentellous with pinkish-

white hairs, glabrescent later. Crown is very branchy with dense foliage. Leaves alternate, 

shiny green above, paler beneath, 4-7 cm long, 1.5-5.5 cm wide (Von Maydell, 1986). The 

wood is heavy with a density of (640–) 800–900 kg/m³ at 12% moisture content. It air dries 

slowly, with some risks of distortion and checking. It takes about 8 weeks to air dry boards of 

2.5 cm thick from 60% to 12% moisture content (Coates. 1988). The heartwood is durable, 
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being resistant to termite attack. In West Africa, trees usually flower in the second part of the 

dry season, but elsewhere flowering usually takes place in the rainy season (Albrecht, 1993). 

It is dioecious and pollinated by bees. In Nigeria, flowers are most common in October–

November. While fruit ripening takes place 6-8 months after flower fertilization (Orwa et al., 

2009). 

Diospyros mespiliformis is usually propagated by seeds. Fruits should be collected from the 

tree when they start to become yellow. It grows quite slowly (Coates, 2002). Previous 

research revealed that seedlings of this plant reach about 10 cm tall 2.5 months after 

germination and 20–30 cm height after 6 months, while young trees often attain only 1–1.5 m 

height after 5 years (Osei- Begyina, 2007). It is multipurpose tree species, its fruits are edible, 

leaves serve as fodder to animals, flowers are attractive to bees,it’sgood source of timber and 

fuelwood, its leaves, bark, and roots are used in traditional medicine for the treatment of 

various ailments (Orwa, et al., 2009). 

MATERIALS AND METHODS 

 Study Area  

The study was carried out at Kebbi State University of Science and Technology, Aliero. The 

study site lies on latitude 12°18′ 22″N and Longitude 4°29′ 35″E  which covers an area of 

about 350km
2
 (Olajuyigbeet al., 2012). Aliero is inhabited by the artisanal community with a 

special interest in onion and pepper farming. The area is dominated by two distinctive 

seasons: the wet season and the dry season with a mean annual rainfall of about 800mm and 

temperatures of about 26°C. Although, the temperature can go down to about 21°C during the 

harmattan and up to 40°C between April and June (Mukhtar, 2016). Suleiman, et al., (2016) 

highlighted that the area possessed two important cultivated lands namely: dryland (arid – 

prolong dryness) and fadama (floodplains – significant alluvial clay particles). The vegetation 

of the area is characterized by a few annual grasses, shrubs, and scattered trees (Suleiman, 

2016) which are threatened by the inhabitants as a result of over-exploitation without 

replacement (Bello and Gada 2015). 

Experimental Materials  

Two hundred and seventy (270) viable seeds of D. mespiliformis were obtained. The average 

weight of the seeds was measured and recorded. Germination assessment consists of twenty 

seven (27) observation plots (Petri dishes) and each contained ten (10) viable seeds. 

Experimental Procedures 

Seed collection and viability test  

The seed of D. mespiliformiswas obtained from the forestry and fisheries lab. of KSUST 

Aliero. Before the germination experiment, a seed viability test was carried out using 

floatation methods. The seeds of all the tree species undergo the floatation method separately. 

Seeds of each species were soaked into a beaker containing water and observed for ten (10) 

minutes to identify the viable seeds. The floatation method is the fastest way of testing seeds 

viability, which is based on the observation that empty or nonviable seeds float while viable 

seeds sink or settle down to the bottom of the container (Bello and Gada, 2015).  
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Germination Assessment:  

Seeds were subjected to four pre-treatment methods with the untreated seeds as control. The 

pre-treatment methods are;  

(i) Seeds were soaked in 98% sulphuric acid concentration for 5, 10, and 15 min  

(ii) Seeds were mechanically scarified with the sandpaper opposite to micropile;  

(iii) Seeds were soaked in cold water 48 hours  

(iv) Seeds were soaked in boiled water (100°C) for 5, 10 and 15 minutes  

(v) Control (untreated seeds)  

 

Each treatment combination had 10 seeds, making a total of 270 seeds for the experiment. 

The pre-treated seeds were sown in a germination dish (GD) moistened with a paper towel 

and covered with its lid. The germination dish was arranged in a Completely Randomized 

Design (CRD) with 10 seeds per GD. Each treatment combination was replicated three (3) 

times. 

Pre-germination treatment Number of seeds treated and sown 

Coldwater  soaked for 48 hours (TRT1) 30 

Mechanical Scarification  (TRT2) 30 

Conc. H2SO4 for 5 mins (TRT3) 30 

Conc. H2SO4 for 10 mins (TRT4) 30 

Conc. H2SO4 for 15 mins (TRT5) 30 

Hot water (100
o
C) for 5 mins (TRT6) 30 

Hot water (100
o
C) for 10 mins(TRT7) 30 

Hot water (100
o
C)  for 15 mins (TRT8) 30 

Untreated seeds (CNTRL) 30 

Table 1: Treatment combination with number of treated seed 

Data Collection 

Germination parameters were determined daily (Ajayi and Fakorede, 2000) for thirty days. 

The seed was considered germinated when the tip of the radicalgrow out of the seed coat. 

Several seeds that emerged were recorded daily from the day of the first germination to the 

end of the germination period (4th week after sowing).  Seven (7) different germination 

parameters were assessed. Data collected on the germination of seeds were used to calculate 

the followings:  

1. Final germination percentage (FGP). 

2. Mean germination time (MGT)  

3. Coefficient of the velocity of germination (CVG. 

4. Germination rate index (GRI) 

5. Germination index (GI). 

6. Time spread of germination (TSG) 

7. Germination Energy (GE) = FGP/LDG 

The methodology of calculations of parameters 1, 2, 4, 6 & 7 followed Kader (2005), and 5 

followed Ranal et al. (2009). 
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Data analysis  

The data collected were subjected to one-way analysis of variance (ANOVA) and the means 

were separated at P ≤ 0.05 using Duncan’s Multiple Range Test (DMRT). All statistical 

analyses were done using SPSS statistical package 20.0 version. 
 

RESULTS 
Effect of seed pre-treatment on mean germination parameters of Diospyrousmespiliformis 

 

Table 2: The effects of seed pre-treatment on mean germination parameters of 

Diospyrousmespiliformis 

Treatment FGP MGT GI CVG GRI GE FDG LDG TSG 

TRT1 100
a
 7.33

ab
 880

abc
 13.76

a
 13.76

a
 9.60

a 
6 10.67 4.67 

TRT2 100
a
 8.33

abcd
 826.67

abc
 12.03

b
 12.03

b
 9.26

a 
6.3 12 5.67 

TRT3 100
a
 7.53

abc
 913.33

a
 14.52

a
 14.57

a
 11.57

a 
6 8.67 2.67 

TRT4 90
b
 7.16

a
 823.33

abc
 14.07

a
 12.57

a
 10.06

a 
6 9.67 3.67 

TRT5 96.67
a
 8.57

bcd
 816.67

abc
 11.27

b
 10.91

bc
 9.11

a 
7 10.67 3.67 

TRT6 100
a
 8.57

bcd
 776.67

abc
 11.67

b
 11.67

bc
 9.70

a 
6.3 10.33 4 

TRT7 100
a
 8.67

cd
 766.67

bc
 11.55

b
 11.55

bc
 8.12

a 
6 12.33 6.33 

TRT8 100
a
 9.4

d
 903.33

ab
 10.25

b
 10.25

c
 8.33

a 
8.67 12 3.33 

CNTRL 83.33
b
 8.28

abcd
 740

c
 11.28

b
 10.67

c
 8.33

a 
7 10 3 

*means followed by the same letter (superscript) are statistically same at 5% level of probability. Key: Final 

Germination Percentage (FGP), Germination rate index (GRI), Coefficient of Velocity of Germination (CVG), 

Germination energy (GE), and Germination Index should have higher value and lowest values in Germination 

Mean Time (GMT), First Germination Day (FGD), Last day of Germination (LDG) and Time Spread of 

Germination (TSG). 

In D. mespiliformis (Table 2), germination was significantly (P<0.05) increased in almost all 

the treatments compared to control (83.33%). The highest FGP (100%) was recorded from 

six(6) treatments (TRT1, TRT2, TRT3, TRT6, TRT7 & TRT8). with varying MGT, GI, CVG 

GRI, and TSG, the lowest MGT (7.16) was recorded from TRT4 and the highest MGT (9.4) 

was obtained from TRT8. The highest GI was obtained from TRT3 (913.33) followed by 

TRT8 (903.33) and the lowest GI (740) was recorded from Control. The highest CVG (14.52) 

was recorded from TRT3 followed by TRT4 (14.07) and the lowest was from TRT8. Highest 

GRI (14.57) was recorded from TRT3 followed by TRT1 (13.76) and the lowest GRI was 

obtained from TRT8. Highest GE (11.57) was recorded from TRT 3 and the lowest GE (8.12) 

was obtained from TRT7. The highest TSG was obtained from TRT7 (6.33) followed by 

TRT2 (5.67) and the lowest TSG was obtained TRT2 (2.67).   TRT3 significantly (P<0.05) 

recorded with highest FGP reduced MGT with a lower value of 7.53 days and highest GRI 

(14.57), lower FDG (6) with maximum GI value (913.33) among treatment recorded with 

100% FDG and highest GE.   

DISCUSSION 

Effect of seed pre-treatment on mean germination parameters of Diospyros 

mespiliformis 

The germination of Diospyrous mespiliformis was significantly (P<0.05) increased in almost 

all the treatments compared to control (83.33%). These results demonstrated the effectiveness 
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of mechanical scarification in overcoming physical dormancy, which is imposed by a hard 

seed coat that prevents the seed from taking up water, the first critical step in germination 

(Teketay, 2005). Chisha-Kasumu et al. (2007) recorded the highest GRI and lowest MGT in 

mechanically scarified Pterocarpus angolensis seeds within 5 days of sowing. Mechanical 

scarification cracks part of the hard seed coat which is a barrier to water uptake and gaseous 

exchange (Teketay, 2005) and allows germination to proceed (Olatunji et al., 2013).  

The results also indicated that the seed dormancy found in D.mespiliformis is caused by 

physical rather than embryo dormancy. Soaking seeds in boiling water (TRT5, TRT6, and 

TRT7) was effective and significant (P<0.05) in improving germination compared with the 

control (83.33% FGP) as they all recorded with 100% FGP. The effectiveness of boiling 

water observed in this work could be ascribed to the softening of the hard seed coat, which 

allowed the entrance of water and air into the seed to boost germination (Pahla et al., 2014), 

that subsequently initiated germination (Rasebeka et al., 2014). These results suggest that the 

seed coat thickness of D.mespiliformis requires soaking in boiling water for a longer duration. 

Hot water treatment is frequently used to overcome dormancy in seeds with a hard coat 

(Ambursa et al., 2019). Tadros et al., (2011) pointed out that, in using hot water as seed pre-

sowing treatment, seeds are soaked at 40-100 °C for a while, depending on the species and 

seed coat thickness or until the boiling water cools to ambient.    

There was a significant difference in germination percentages between seeds soaked in 

normal water (TRT1) at room temperature for 48 hrs and the control. These results are in 

agreement with studies conducted using seeds of different tree species (Fredrick et al., 2016). 

Similarly, it is in agreement with Kundu et al. (1998) who observed increased germination in 

Alstonia scholaris when subjected to cold water soaking for 24hrs. 

 Sulphuric acid (TRT3, TRT4, and TRT5) improved seed germination compared with the 

control. This is consistent with results from other studies that reported prompt and uniform 

germination in hard water-impermeable seed coated seeds soaked in sulphuric acid (Aref et 

al., 2011). Seed germination in the present study increased with the soaking period in 

sulphuric acid. Muhammad and Amusa (2003) recorded the highest germination in 

Tamarindusindica L. seeds soaked in sulphuric acid (50%) for 60 minutes. Sulphuric acid 

disrupts the seed coat and exposes the lumens of the macrosclereids cells, permitting 

imbibition of water, which triggers seed germination (Amusa, 2011). 

Conclusion 

The studies were carried out to determine the best method of breaking seeds dormancy that is 

effective, and affordable, for optimum and uniform germination.Based on the result, pre-

treatment of D. mespiliformis seeds with sulphuric acid is recommended for effective 

germination. 
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