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Abstract 

The experiments were conducted in the Forestry laboratory of Kebbi State University of 

Science and Technology, Aliero, Kebbi State. The studies were conducted from February 

2020− March 2020 to assess the most effective method of breaking seed dormancy in 

Dialium guineense seeds. The seeds were subjected to four (4) pre-treatment methods 

(sulphuric acid, hot water, cold water and mechanical scarification) with untreated seeds as 

control, the experiment was laid out in completely randomized design (CRD) and replicated 

three (3) times. Final germination percentage (FGP), germination mean time (GMT), 

germination index (GRI), Coefficient Velocity of Germination (CVG) and Germination rate 

index (GRI) were calculated and the data was subjected to the analysis of the variance 

(ANOVA). Seed treated with cold water for 48 hours (Trt 1) started germination at two (2) 

days after sowing (DAS) and ended germination at 5 DAS, control and three of the treatments 

(Trt 2, Trt 5& Trt 7) started germination at 3 DAS while Trt 4 and Trt 8 started at 4 and 5 

DAS respectively. FGP 100% was obtained from Control and Trt 5 and they finished 

Germination at 9 and 21 DAS respectively. Highest GI, GRI and CVG and lowest MGT were 

recorded from Trt 1. The result analysis of findings at 5% level of statistics showed that there 

is nosignificant difference between the treatments. Similarly, no germination on seeds in Trt 3 

and Trt 6. Seeds of Dialium guineense are not limited by dormancy therefore can be sown 

without any pre-treatment, but for large scale production of Dialium seedlings it can be 

treated in cold water at room temperature for 48 hours due to availability and low cost with 

less risks. 
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INTRODUCTION 

The most common approach to accelerate plant succession has been to plant seedlings of 

target species in the established plantations into which the target species had failed to 

disperse naturally (Hartman et al., 2002). Therefore, the effects of early successional 

communities (pioneer communities) on target seedlings may differ depending on the habitat 

provided by the community and the species of seedling (Jensen, 2004). Few studies, however, 

have highlighted problems which have affected the establishment of indigenous tree 

seedlings severely when such seedlings are planted in subtropical plantations and shrublands 

(Anthonia, John and Philip, 2014).  

 

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

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

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

importance of these 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. 

D. guineense is commonly known as tsamiyar kurmi by the Hausas, Awin among the 

‘Yorubas’ and Icheku by ‘Ibos’ and (Keay, 1989). It has been classified as a multipurpose 

tree species by many authors (Okeke and Omaliko, 1991). The fruit contains sweet edible 

mealy pulp and is consumed locally. Most seeds remain viable for longer periods than normal 

if they are first dried and then stored at low temperature in a sealed container. The dry wood 

burns readily and makes splendid firewood while the charcoal is used as fuel wood by 

blacksmith (Okafor, 1980). Several other domestic uses had been indicated for the wood, the 

bark and root of the plant are known with medicinal values and when (Gills, 2001).  

Despite these numerous economic potentials in traditional culinary, deliberate domestication 

and silvicultural efforts had remained very low at the expense of diminishing natural 

population attributed to deforestation and land degradation. Faboye and Gbadamosi (2007) 

worked on progenies variation while Oboho et al. (2012) worked on the species germination; 

however their studies used only top soil as potting medium. Developing ex-situ conservation 

programme for any forest tree species requires sound and broad-based knowledge on the 

species silvicultural requirements including potting media and pot sizes for nursery 

operations.  

Dormancy is the absence of germination in a mature intact seed under favorable condition of 

light, temperature, water and oxygen within a specific period of time (Hilhorst, 1995). A 

viable seed (or other germination unit) is said to be dormant when it does not have capacity to 

germinate in a specified period of time under normal physical environmental factors that 

otherwise is favourable to its germination (Aghilan et al., 2014). According to Baskin and 

Baskin (2001), seed coats can also impose dormancy because they may contain growth 

inhibitors or may prevent the leaching of inhibitors from the embryo. Pre-germination 



 

African Journal of Sustainable Agricultural Development | ISSN: 2714-4402 

Vol. 1, Number 4 (October-December, 2020) | www.ijaar.org/ajsad 

Journal DOI: 10.46654/2714 

Article DOI: 10.46654/2714.141226 

 

53 
 

 

treatments are necessary to speed up germination, seed coat treatments have been used to 

raise the percentage germination and shorten the period required to reach optimum 

percentage germination (Willan, 1985). 

MATERIALS AND METHODS 

Study Area 

The study was carried out in Kebbi state University of Science and Technology, Aliero. 

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

about 350km
2
 (Olajuyigbe et al., 2012). Aliero is inhabited by artisanal community with 

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

seasons: the wet season and the dry season with 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, Noma and 

Kudiri (2016) highlighted that, the area possessed two important cultivated land namely: 

dryland (arid – prolong dryness) and fadama (floodplains – significant alluvial clay particles). 

The vegetation of the area is characterised by 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 forty (270) viable seeds of Dialium guineense were obtained. The average 

weight of the seeds for all the species was measured and recorded. Germination assessment 

will consistof twenty seven (27) observation plots (Petri dishes) and each contained ten (10) 

viable seeds.  

 

Experimental Procedures 

The research work is comprised of laboratory tests (viability and Germination assessment). 

Viability Test: The seeds underwent floatation methods. Seeds were soaked in to beaker 

containing water and observed for ten (10) minutes and viable seeds were identified and 

allowed to dry before sown. 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).  

 

Germination Assessment: Seeds were subjected to four pre-treatment methods with the 

untreated seeds as control. The pre-treatment methods are;  

(i) Seeds to be soaked in 98% sulphuric acid concentration for 5, 10 and 15 mins. 

(ii) Seeds to be mechanically scarified with sand paper opposite to micropile;  

(iii) Seeds to be soaked in cold water for 48 hours  

(iv) Seeds to be soaked in boiled water (100°C) for 5, 10 and 15 minutes  
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(v) Control (untreated seeds)  

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

The pre-treated seeds will be sown in germination dish (GD) moistened with paper towel and 

to be covered with its lid and placed in thermostat. The germination dish will be arranged in a 

Completely Randomized Design (CRD) with 10 seeds per GD. Each treatment combination 

will be replicated in three (3) times. 

Pre-germination treatment Number of seed treated and sown 

Cold water 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) 5 mins (TRT6) 30 

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

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

Untreated (Control) 30 

Table 1: Treatment combination with number of treated seed 

Data Collection and Analysis 

Germination assessment:  

 
Germination parameters were determined daily (Ajayi and Fakorede, 2000) for a period of 

thirty days. Six (6) different germination parameters will be assessed. The methodology of 

calculations of parameters 1, 2, 4 and 6 followed Kader (2005), and 5 followed Ranal et al. 

(2009). 

1. Final germination percentage (FGP) = the total seeds germinated at end of 

trial/number of initial seeds used 100 times. 

2. Mean germination time (MGT) = ΣFx/ΣF; where F is the number of seeds 

germinated on day x. 

3. Coefficient of velocity of germination (CVG) = N1+N2+...+Ni/100 x N1T1+...+NiTi; 

where N is the number of seeds germinated every day and T is the number of days 

from seeding corresponding to N. 

4. Germination rate index (GRI) = G1/1+G2/2+....+Gi/i; where G1 is the germination 

percentage on day 1, G2 is the germination percentage at day 2; and so on. 

5. Germination index (GI) = (10xN1)+(9xN2)+ ... +(1x10);  
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where N1, N2 ...N10 is the number of germinated seeds on the first, second and 

subsequent days until 10th day and the multipliers (e.g. 10, 9 ...etc.) are weights given 

to the days of the germination. 

6. Time spread of germination (TSG) = the time in days between the first and last 

germination events. 

 

The data collected will be subjected to one-way analysis of variance (ANOVA). Treatment 

means will be separated with Duncan’s Multiple Range Test (DMRT). All statistical analyses 

will be done using SAS software 9.4 version. 

 

RESULT 

TREATMENT FGP 

(%) 

MGT GI CVG GRI FDG LDG TSG 

TRT1 90 4.17 866.71 24.69 22.56 2 5 3 

TRT2 90 7.04 726.67 14.56 12.92 3 9 6 

TRT3 00 00 00 00 00 00 00 00 

TRT4 93.33 8.53 793.33 12.03 7.72 4 13 9 

TRT5 100 5.73 830 17.74 17.74 3 9 6 

TRT6 00 00 00 00 00 00 00 00 

TRT7 83.33 9.04 590 10.51 9.43 3 19 16 

TRT8 90 11.86 610 8.44 7.57 5 13 8 

CONTROL 100 15.5 740 6.47 6.73 3 21 18 

Table 2: Mean Germination parameters of Dialium guineense 

The emergence was recorded at 3 DAS from seeds soaked in cold water (TRT 1) for 48 hrs at 

room temperature, the mechanically scarified seeds (TRT2), seeds treated with H2SO4 for 5  

mins (TRT5), seeds in hot water at 100
o
C for 10 mins and untreated seeds (control) emerged 

at 3 DAS, while seeds soaked in acid for 10 mins (TRT4) and those soaked in hot water at 

100
o
C for 15 mins recorded their first emergence at 5 and 6 DAS respectively. 

The highest FGP (100%) was recorded from control and TRT5, the lowest 83.33% was 

obtained from TRT 7, lowest MGT (4.17) and highest GI (866.71), CVG (24.69) and GRI 

(22.56) was recorded from   TRT 1. Highest MGT (15.5), lowest CVG (6.67), lowest GRI 

(6.73) was recorded from untreated seed (control) and lowest GI (590) was obtained from 

TRT 7. 

DISCUSSION 

Some of the indigenous tree species seed exhibit dormancy which made them remain 

dormant for a long period until favourable condition is available through natural or human 

interference to induce their germination (Turner, 2001). Dormancy can be biologically 

described as the absence of germination of viable seeds under germination favouring 

condition (Hilhorst, 1995). As reported by Baskin and Baskin (2004), there are different 

mechanisms and processes involved in seed dormancy. For a certain tree species, seed 
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dormancy can be as a result of hard seed coat which prevents water aeration required to 

stimulate germination or presence of chemical inhibitor in seed cotyledon (Nwoboshi, 1982).  

The analysis of the finding showed that there is no significant difference at 5% level of 

significance between the germination parameters but treatment with lowest MGT, highest 

GRI, lowest GI and lowest CVG was chosen as suggested by Scott et al. (1984). The higher 

the FGP value, the greater the germination of seed population, the lower the MGT value, the 

faster a population of germinated seeds (Ochard, 1977); Kader (1998) reported that, Lower 

FDG value indicates a faster germination and Lower LDG values indicates faster ending of 

germination. Similarly, higher CVG value indicates germination rapidity (Jones and Sanders 

1987) while higher GRI value indicate higher and faster germination (Esechi, 1994), and 

higher GI value denotes higher percentage and rate of germination (Bench Arnold et al., 

1991). Furthermore, Kader (1998) suggested that, the higher the TSG value, the greater the 

difference in germination speed between fast and slow germination members of a seedlot. 

 

In this study, the seed emergence was first observed at 2 DAS from the seed soaked in cold 

water (TRT1) for 48 hours as against the other treatments ( TRT2, TRT5, TRT7 and control) 

which germinated in 3 DAS while in TRT4 and TRT5 emergence started at 4 & 5 DAS 

respectively. The finding of the present study agreed with Olajide et al. (2014) that reported, 

soaking seed of D. guineense in cold water for 24 hours is cheap and effective as it enhanced 

seed water inhibition and lessened its days of emergence. It is also supported by Offiong et al. 

(2010) findings that soaking Tectona grandis in cold water for 48 hours was best in 

pregermination treatment as it shortened the number of emergence day. Furthermore, this 

finding agreed with Nwaoguala et al. (2007) that enhanced D. guineense emergence with 

37.7% using H2SO4 as seed treatment. In the work Girase et al. (2002), germination trail of 

treated Acacia nilotica was best obtained (80%) using hot water. The most effective method 

of this study is soaking D. guineense seeds in cold water for 48 hours as it softened the seed 

coat and drained off chemical inhibitor that might be present by water, thereby shortening the 

number of days that would naturally have required for the seeds to germinate. 

CONCLUSION 

Dialium guineense seed possessed hard seed coat and it requires scarification to start 

germinating, and soaking its seed in cold water for 48 is a cheap and most effective way to 

break its dormancy. 
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