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ABSTRACT
Seed coats of some plant are impermeable to water which cause seed dormancy that prevents
germination to be prolonged. For seeds to be effectively propagated in the nursery, it is mandatory to
apply some pre-treatment to give utmost rapid and uniform germination percentage. The germination
patterns and seedling growth rate differs due to some climatic conditions, geographical influence and
differences in their genes. This study aims at assessing the growth response and biomass yield of four
accessions of Dialium guineense seeds. Fruits samples were purchased at the markets in four different
locations Oyo (Oje), Abuja (Gwagwalada), Abia (Ahia Ukwu) and Edo (Auchi). D. guineense seeds
were pre-treated by soaking in water for 48hrs before planting. The germination tray was labelled as
Oyo (A1), Abia (A2), Edo (A3), Abuja (A4), and replicated 4 times then placed in the propagator. The
parameters to be checked are leaf count, collar diameter, leaf area, stem height and biomass. The mean
leaf count for the 12 weeks, Abuja (A4) has the highest leaf count, for collar diameter, accession (A3)
Edo has the highest collar diameter while accession (A4) performed best in mean stem height across the
weeks suggesting that provenance has a great influence on the growth of D. guineense. The results
conducted for mean wet biomass leaf and mean wet biomass shoot indicated accession (A4) Abuja
yielded the highest mean value. Mean wet root biomass was significantly different within the first six
weeks and shows no significant difference at the end of the weeks. For mean dry leaf biomass and mean
dry shoot biomass, accession A4 proves the highest mean value while accession 3 and 4 had a
comparable value of dry root biomass which is quite significantly different from the other two accessions
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which also have same values. This present study shows seed source affects the parameters checked, this
may be due to their genetic nature or difference in adaptation to various climatic conditions in the areas
where the samples were collected.
Keywords: Seeds, Accession, Dialium guineense, Fruits, Pre-treatment

1. INTRODUCTION
D. guineense belongs to the family Fabaceae and it usually grows in dense savannah
forests [1]. In Nigeria, it is called by various names depending on the locality or tribe. It is
known as ‘Tsamiyar kurmi’ in Hausa’s, ‘Icheku’ in Igbo, ‘Awin’ in Yoruba and ‘Amugen’ in
Edo language. BVT serves as a dietary supplement, herbal medicine and as source of energy.
Dialium guineense is the most common wild fruit in tropical Africa. The tree usually grows to
about 20-30m tall, having low-branching, rarely straight, bearing a compact densely leafy
crown but is often shrubby [2,3]. In Ghana, D. guineense is found along transition zones
bordering high forest. It has been suggested for use in agroforestry as both a leguminous tree
capable of fixing nitrogen and fodder for animals [4]. It is commonly called Black Velvet
Tamarind. The fruit pulp of D. guineense is red, peeled and taken raw but constipating a little.
It has a sweet- sour taste with stringent flavour like that of baobab but sweeter. Fruits are known
as an excellent source of mineral and vitamins [5] and may permit to increase the rural
population of food quality [6]. A high amount of micronutrients such as potassium, sodium and
magnesium are contained in the fruit pulp of D. guineense. Leaves and bark are used for treating
malaria, fever, jaundice, haemorrhoids and several diseases [7]. Black velvet tarmarind pulp
can be used to combat dysentery and stomach upset by soaking in water before drinking, it’s
required by adults and children to take BVT pulp as a good source of vitamin C. Squeezing the
leaves of D. guineense on wounds is practicalized by wolofs of Senegal [8]. Fruits are sold in
local markets and are freshly eaten as snacks by people of different ages and serve as nonalcoholic drink taken by the elderly people. Studies done on wood characteristics shows that
variation among trees growing on the same site, of the same age are usually large [9]. Some
research findings have been reported on the fruit in Nigeria [10-13]. The medicinal properties
and physiological potentials of some trees usually vary ethnobotanically and part of the
variation alters the genetic make-up of each tree, different locations and environment usually
have great impacts on different tree species and can also be due to the interaction between the
genetic make-up of such tree and the environment. However, little or no information on
different accession has been carried out on D. guineense, hence, this study aims at exploring
the growth and biomass yield of different accessions of Dialium guineense seeds.

2. METHODOLOGY
2. 1. Fruit Collection / Identification
D. guineense fruits were collected from four locations in different geopolitical zones in
Nigeria.
 South West

(Oyo State, precisely from Oje market)
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 South-South (Edo State, precisely from Auchi market)
 South East
(Abia State, precisely from Ahia Ukwu market)
 North Central (Federal Capital Territory, Abuja precisely from Gwagwalada market)
After collection, the fruits were taken to the taxonomy unit of Forestry Research Institute
of Nigeria for identification and authentication.

A1

A2

A3

A4

Figure 1. Pictorial view of each fruit collected where:
A1 (Oyo State), A2 (Abia State), A3 (Edo State), A4 FCT (Abuja).
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2. 2. Extraction of seeds
The D. guineense fruits (600) were collected from each accession were extracted in the
nursery by manually de-pulping the seeds from the fruits. The seeds were carefully removed to
avoid been damaged or broken. The pulp of the fruits was licked while the rest were kept for
further analysis.
2. 3. Experimental procedure

Figure 2. Growing seeds in the propagator.

Figure 3. Seedlings for biomass yield.
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Washed and sterilized river sand was filled in the germination trays and 35 seeds from
each accession were put in the tray, after which D. guineense seeds has been pre-treated by
soaking in water for 48hrs before planting.
The germination tray was labelled as Oyo (A1), Abia (A2), Edo (A3), Abuja (A4), and
replicated 4 times then placed in the propagator. 10 uniformed and vigorous seedlings were
taken from each accession in the germination tray and transferred into a medium sized
polythene pot filled with 1kg of topsoil. The experiment was laid out in complete randomized
design (CRD) and was watered daily.
After transplanting, the seedlings were left to stabilize for two weeks before assessing the
growth. The growth assessment and biomass yield was measured at different intervals. Two
seedlings from each accession were used for assessing the biomass yield every two weeks for
twelves (12) weeks.
The two seedlings used for biomass yield were lowered in the water, uprooted carefully
and gently remove the soil particles and then separated into leaves, stems and roots. Weights of
different seedling component (leaves, stems and roots) were determined using an electronic
meter balance, (H 35) and oven-dried at 60oC for forty-eight (48) hours, then weighed again to
determine the dry weight.
2. 4. Data Analysis
The data collected were subjected to Analysis of Variance (ANOVA) in completely
randomized design (CRD). Duncan Multiple Range Test (DMRT) was used to separate the
means (P≤0/05).

3. RESULTS AND DISCUSSION
3. 1. Results
Figure 4 presents the variation in the mean leaf count produced over for the course of 12
weeks. The mean leaf count ranged from 8.40-9.50 at the end of the study period, the accession
4 (Abuja) produced the highest number of leaves albeit, not significantly different from the
others. The result of the leaf count indicated no significant differences throughout the 12 weeks
of observation. Figure 5 presents the variation in the mean of the Collar diameter produced over
for the course of 12 weeks. At the end of the study period, the mean collar diameter ranged
from 1.82-1.99 mm. A significant difference (p<0.05) was observed during some weeks
especially in week 2, 4 and 8 while accession 3 (Edo) produced the highest collar diameter
though not significantly different from the other accessions. Figure 6 shows the variation in
mean leaf area produced over for the course of 12 weeks; at the end of the study period, the
mean leaf area ranged from 2.57-3.14 cm2. There is a significant difference in the mean leaf
areas of the accessions across the study period where accession 1 (Oyo) had the highest mean
leaf area throughout the significantly different study period (p<0.05) from the other accessions
except accession 3 (Edo) which recorded comparable leaf area.
The variation in mean stem height produced over the course of 12 weeks is presented in
figure 7. The stem height shows a significant difference (p<0.05) across the weeks during the
study period, while the mean stem height at the end of the 12 weeks ranged from 10.29-13.55
cm. Accession 4 (Abuja) had the highest value across observation weeks which is significantly
different from the mean heights of the other accessions at the end of the study.
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Figure 4. Weekly Trend in Leaf Count as Affected by Provenance
(not significant at p < 0.05)
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Figure 5. Weekly Trend in Collar Diameter as Affected by Provenance
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Figure 6. Weekly Trend in Leaf Area as Affected by Provenance
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Figure 7. Weekly Trend in Stem Height as Affected by Provenance
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The result of the mean leaf biomass on a wet weight basis is shown in figure 8. The
significant difference was observed in the mean wet leaf biomass of the accessions of D.
guineense across the weeks throughout the study period; at the end of the study period, the mean
wet leaf biomass ranged from 0.71-9.83 g where the highest mean wet leaf biomass was
measured in accession 4; the value obtained is significantly different (p<0.05) from those of
other accessions.
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Figure 8. Weekly Trend in Leaf Wet Biomass as Affected by Provenance.
(Bars with sample alphabets are not significantly different (p>0.05))

Figure 9 presents the result of the mean shoot biomass on a wet weight basis. A significant
difference was present only in week 8 and at the end of the observation period. Wet shoot
biomass ranged from 0.36-0.43g, where the highest wet shoot biomass yield was recorded in
accession 4 whose value differs significantly (p<0.05) from the others.
Figure 10 shows the result of mean root biomass on a wet weight basis. Significant
differences in root wet biomass were observed only within the first six weeks of the study while
no significant difference was observed at the end of the observation period where root wet
biomass ranged from 0.36-0.39 g.
In the dry biomass assessment, Figure 11 shows the weekly trend in leaf biomass on a dry
weight basis. At the end of the study period, there was a significant difference in the mean dry
leaf biomass of the different accession of D. guinense where the dry leaf biomass ranged from
0.21-0.34 g. The highest level of dry leaf biomass was found in accession 4 which is
significantly higher than the other accessions. Figure 12 shows the result of shoot biomass on
a dry weight basis. The result of dry shoot biomass indicates a significant difference (p<0.05)
at the end of the study period where the dry shoot biomass ranged from 0.12-0.14 g and the
highest value was recorded in accession 4 which is significantly higher than the others that have
comparable values in terms of dry shoot biomass accumulation.
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Figure 9. Weekly Trend in Shoot Wet Biomass as Affected by Provenance.
(Bars with same alphabets are not significantly different (p>0.05).
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Figure 10. Weekly Trend in Root Wet Biomass as Affected by Provenance.
(Bars are not significantly different at the end of the study period at p>0.05)
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Figure 11. Weekly Trend in Leaf Dry Biomass as Affected by Provenance.
(Bars with same alphabets are not significantly different (p>0.05)
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Figure 12. Week Trend in Shoot Dry Biomass as Affected by Provenance.
(Bars with same alphabets are not significantly different (p>0.05)
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Figure 13 presents the result of root biomass on dry weight basis. Root biomass also
shows a significant difference (p<0.05) towards the end of the observation week; with the dry
root biomass ranging from 0.03-0.04g. Accessions 3 & 4 had a comparable value of dry root
biomass which is quite significantly different from the other two accessions which also have
the same values.
0,045

Plant Root Dry Biomass (g)

0,04
0,035
0,03
0,025
0,02

a

0,015

a

0,01

b b

0,005

b
c

a
b b b

a a
b b

c

c

0
Wk 2

Wk4

Wk6

Wk8

Wk 10

Wk 12

Week
A1

A2

A3

A4

Figure 13. Weekly Trend in Root Dry Biomass as Affected by Provenance.
(Bars with same alphabets are not significantly different (p>0.05)

4. DISCUSSION
The importance of genetic diversity in plant cultivation cannot be overemphasized, thus,
studies on provenance trials to access various accessions of fruits plant species continue to
attract research interest. In this study, the pattern of variation in the growth and biomass yield
of four accessions of Dialium guineense from different location and zones in Nigeria was
investigated. In the growth parameter assessment, accession 4 produced the highest number of
leaves at the end of this study period, however, results from the analysis of variance shows that
there is no significant difference (p>0.05) in the mean number of leaves produced by the four
accessions throughout the course of the study period.
This suggests that the diversity of the plant from the zones do not influence the leave
count. In the collar diameter, the analysis of variance shows a comparable value (p>0.05) for
the four accessions at the end of the study period which suggests that other factors may be
responsible for the variation observed in the course of the study periods in some of the weeks;
the highest collar diameter was reported for accession 3, Larbi et al., [14] agrees with these
findings. The trend in leaf area shows that accession 1 and 3 had the comparably highest leaf
area which is significantly different (p<0.05) from those of the other two accessions. This
suggests that accession diversity may have a role to play on growth parameters of D. guineense.
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The variation observed in the mean stem heights of the four accessions of D. guineense
revealed that accession 4 grew significantly taller (p<0.05) than the others throughout the
duration of the study. This observation is an indication that (A4) performed better in growth
than others, thus, suggesting that its origin may also have had a significant influence on the
growth of D. guineense in terms of the stem height. Vakshaya et al., [15]; Perin et al., [16] in
their findings also observed that phenotypic values of plants could be genetic due to the
difference in their environment, climate and habitat. Also in the research findings of Turnbull
and Griffin [17] shows that accessions of different plants oftentimes give a different result. The
trend in the biomass yield study shows that the mean wet leaf biomass of the four accessions
are significantly different (p<0.05) with accession 4 producing the highest leaf biomass yield
on a wet basis.
This observation is establishing the possible effect of provenance on wet leaf biomass of
D. guineense. Similarly, in the mean wet shoot biomass yield, accession 4 also produced the
highest yield which is significantly different from those of the other accessions; however, in the
wet root biomass yield, there is no significant difference in the root biomass yield on the wet
basis at the end of the study period which may suggest that root wet biomass may not be affected
by the origin of the D. guinense fruits. In the dry biomass yield assessment, the trend observed
in the leaf biomass yield shows that accession 4 produced the significantly highest yield of the
leaf on a dry basis. This observation suggests that accession source may have an influence on
the dry leaf biomass of the plant. Similarly, the trend observed in the dry shoot biomass yield
and dry root biomass yield also revealed that accession 4 generally giving a significantly better
yield (p<0.05) than the other accessions, though accession 3 produced a comparable dry root
biomass yield as accession 4. These observations are indications that accession had a greater
influence on biomass accumulation of D. guineense. The correlation between the growth
parameters and biomass yield suggests that the leaf count is positively correlated with the leaf
wet biomass (correlation coefficient: 0.72), shoot wet biomass (correlation coefficient: 0.96)
and shoot dry biomass (correlation coefficient: 0.81). Similarly, a strong positive correlation
was observed between the wet leaf/shoot biomass and dry leaf/shoot biomass while no
correlation was observed in the root wet and dry biomass yield. This observation shows a
common relationship between the growth parameters of the different accession which is
consistent with general relationships between growth parameters.
From the foregoing, the current study found a significant difference in the growth
parameter and biomass yield of different accessions of D. guineense sourced from different
location characterized by different diversity. This observation mirrors those previously reported
for various fruits plants where studies have consistently revealed significant differences in the
growth patterns and biomass yield of different plants obtained from diverse locations Raebild
et al., [18] Likewise, variations in certain characters such as seed morphology and growth
characters among others, which are attributed to the origin of seeds have also been reported in
Jatropha curcas by Rao et al., [19]; Tripathi et al., [20]; Nietsche et al., [21].
Some of these observations have been attributed to the variations in genetic diversity and
information obtained from this study may guide in the building of better yielding cultivars of
D. guineense. It is therefore apparent that since the seeds were sourced from separate locations,
the observed variations in the growth and biomass yield may indeed either be due to the genetic
differences or differences in their inherent capacity to be modified as a result of the contact with
and the resulting adjustments to the prevailing varying environmental states in the localities
where the plant was sourced from.
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5. CONCLUSION
The variation in accessions of D. guineense was established in this study. The growth
performances of D. guineense of various seed sources vary significantly in the measured growth
parameters and biomass yield. Therefore, the impact of the variation in accessions was observed
in the growth parameters and biomass yield. Overall, all the seeds from the four locations/zones
were responsive to the growth will produce significant biomass yield. At the end of the study
period, the growth pattern and biomass yield were consistent across the accessions only in terms
of leaf count, collar diameter and wet root biomass. However, accessions from Abuja was found
to respond better in terms of the number of leaves produced, collar diameter, stem height while
also yielding a higher weight in the wet and dry leaf, shoot and root biomass.
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