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Abstract

Background and Objective: Germination refers to the process by which an organism grows from a seed or a spore. It is a critical stage
in the life cycle of weeds and crop plants and often controls population dynamics, with major practical implications. The rate of
germination and quality of seedlings is greatly affected by the sowing media. There is scarcity of information on the sowing
medium that promotes the germination of Pentaclethra macrophylla seeds. This study was aimed at assessing the germination of
Pentaclethra macrophylla seeds sown in different media namely, river bank sand, sawdust, topsoil and mixture of sawdust and topsoil.
Materials and Methods: Seed germination count data collected were subjected to analysis of variance (ANOVA) and significant means
were separated using Duncan multiple range test (DMRT). Results: The ANOVA result showed that the germination was significant at 5%
probability level. Sawdust had the highest transformed germination percentage of 46.90£3.17, followed by sterilized river bank sand,
topsoil and mixture of sawdust and topsoil produced lower germination of (21.78+2.44). The DMRT result showed no significant
difference (p>0.05) between sawdust and sterilized river bank sand. Conclusion: The study therefore recommended the use of sawdust
as sowing media for improved seed germination and enhanced production of Pentaclethra macrophylla.
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INTRODUCTION

Germination refers to the process by which an organism
grows from a seed or a spore. The most common forms of
germination include a seed sprouting to form a seedling and
the formation of a sporeling from a spore. Germination is a
critical stage in the life cycle of weeds and crop plants and
often controls population dynamics, with major practical
implications'2. During the germination, seeds require water,
oxygen, adequate temperature and light. However, some
seeds require full light to germinate while some others do not
need light to do so. Water and oxygen are taken in through
the seed coat when the seed is exposed. In the germination of
seeds, germination and dormancy are affected which brings
about diverse effects in the seed growth and development®*,
Sowing media is a substance through which plants grow and
extract water and nutrients. Selecting a good sowing medium
is fundamental to good nursery management and is the
foundation of a healthy root system®. The use of suitable
media for the sowing of seeds directly affects the germination,
development and functional rooting systemS. The rate of
germination and quality of seedlings is greatly affected by the
sowing media’.

African oil bean (Pentaclethra macrophylla Benth.) is a
tropical forest tree which is a relatively fast-growing evergreen
tree growing from 20-40 m tall. It is a large leguminous,
nodule-forming multipurpose tree species occurring naturally
inthe humid lowlands and some parts of the sub-humid zones
of West and Central Africa®. It is known as Apara apagha
(Yoruba), Okpaghan (Urhobo), Okpagha (Bini), Ugba or Ukpaka
(Igho) and Ugbe (Esan) as it is a popular condiment and meat
analogue among consuming populations®. Pentaclethra
macrophylla is alow-acid food which could be processed into
flour and explored in food fortification and confectionaries
and highly nutritious™. The seed is a source of edible oil and
is used for candle making, lubricant and soap''. There is
controversy on which sowing media best promote seeds
germination'>', This study was done to assess the effect
of sowing media on the germination of Pentaclethra
macrophylla seeds thereby determining the best media for
germination.

MATERIALS AND METHODS

Description and location: This study was carried out from
the 12th of July, 2019 to the 23rd of August, 2019 in the
Prof. E.L.C. Nnabuife screen house of the Department of

101

Forestry and Wildlife, Faculty of Agriculture, Nnamdi Azikiwe
University, Awka, Anambra State, Nigeria. The University is
located in the South-eastern geopolitical zone of Nigeria
and lies between latitude 6.245-6.283°N and longitude
7.115-7.121°E.Ithasan average annual temperature of 26.3°C
with a rainfall pattern ranging from 1828-2002 mm. The
topography is characterized by rugged relief and it lies
completely on the Awka-Orlu upland™.

Experimental design: The experiment was laid in a
completely randomized design (CRD) with 4 treatments and
4 replicates, each replicate had 15 seeds each making a total
of 240 seeds for germination. The seeds of Pentaclethra
macrophylla in the germination tray contained the following
treatments (T), sterilized river bank (T1) sand as control,
sawdust (T2), topsoil (T3) and mixture of sawdust and
topsoil (T4).

Data collection and analysis: The seeds were soaked for
about 24 h as described by Basu and Pal's, Data collection on
seeds started 14th day after planting and lasted for about
6 weeks. Seed germination counts under different sowing
media were analyzed using descriptive statistics and analysis
of variance (ANOVA). For the purpose of analysis of variance,
the percentage values were transformed into arcsine
values'”'8, The means with significant difference were
separated using Duncan multiple range test (DMRT) at 5%
probability level.

RESULTS

Summary statistics and germination trend of Pentaclethra
macrophylla: The result for the mean percentage germination
of P. macrophylla under different sowing media was
presented in Fig. 1. The result showed that T, (sawdust)
had the highest mean germination (87%), followed by
T, (river bank sand) 67%, T; (topsoil) 40% and
T, (mixture of topsoil and river bank sand) had the lowest
mean germination (33%). The result of the germination
also showed that P. macrophylla sown in topsoil (T;) was
first to germinate (7th day) and the seed sown in the
mixture of topsoil and river bank sand (T,) was the last to
germinate (Fig. 2). However, germination continued for all
the treatments with T, and T, ending on the 22nd day,
T; ended on the 27th day and T, ended on the 32nd day,
the germination trend for all the treatments was shown
in Fig. 2.
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different sowing media

Table 1: Result of analysis of variance carried out on P. macrophylla under
different sowing media

Source of variation Sum of squares df Meansquare F Significant
Treatment 1608.022 3 536.007 14.275  0.000*
Error 450578 12 37.548

Total 2058.600 15

*Significant at 5% probability level, df: Degree of freedom

Table 2: Duncan result for seed germination of 2. macrophylla under different
sowing media

Treatments Number Mean=Standard error
Sawdust and topsoil (T,) 4 21.775%+2.439¢
Topsoil (T3) 4 32.578+2.621°
River bank sand (T,) 4 44.355+3.835°
Sawdust (T,) 4 46.900+3.165?
Significant 0.568

Means with the same alphabets have no significant difference at 5% probability
level

Effect of different sowing media on germination of
Pentaclethra macrophylla: The result of descriptive statistics
for the arcsine transformed cumulative germination
percentages showed that T, produced the highest
germination with mean=standard error of 46.8995+3.1653,
followed by T, with 44.3548+3.8352 and T, produced the
lowest germination (21.7753£2.4391).
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The result of ANOVA carried out on 2. macrophylla raised
under different sowing media revealed that there was no
significant difference in the effect of T, and T, on the
germination of 2. macrophylla, but there was a significant
difference between T; and T,. Since there was a significant
difference in the result a mean difference separation was
carried out using Duncan multiple range test (post hoc) to
signify the exact differences between the treatments as can be
seen in Table 1.

The result of mean separations for seed germination
which was obtained after the conversion of the cumulative
germination to the arcsine values is presented in Table 2.
The seeds which were raised with T, (sawdust) produced
the highest germination with mean=standard error of
46.900£3.165, followed by the control T, (Sterilized river
bank sand) with a germination of 44.355+3.835, T, (topsoil)
and T, (mixture of sawdust and topsoil) produced the least
germination with T; having 32.5784£2.621 and T, having
21.7753£2.439.

The result of the one-way analysis of variance (ANOVA)
showed that there was significant difference (p<0.05) in the
germination of P. macrophylla seeds sown in the four sowing
media (Table 1).

Post hoc test for seed germination of P. macrophylla:
The DMRT result revealed that there was no significant
difference (p>0.05) between T, and T, indicated with the
alphabet a, but there was a significant difference between
T; and T, indicated with the alphabets b and ¢, respectively
(Table 2).

DISCUSSION

The highest germination was observed in T, (sawdust)
which might be as a result of the fact that sawdust is lighterin
weight than soil and provides high water-holding capacity,
good aeration and stimulates warmth which facilitates
germination. Wood residues contain the entire minor
elements essential to plant growth'. Seed germination and
seedling emergence results from a sequence of biological
events initiated by water inhibitions followed by enzymatic
metabolism of stored nutrients®. All these processes are
regulated by the environment and the quality of the seed?'.

This study therefore, supported the findings of
Omokhua et a/?? on the germination of 7erminalia ivorensis
(A. Chev.), who reported that the highest germination
percentage was recorded for sawdust which had 50.67£17.90
while topsoil and coarse sand had 35.331+9.62 and 30£13.99,
respectively. The least was fine sand which had 22+10.84.
This study also supported the findings of Peter-Onoh et a/®
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on the seedling emergence of Monodora myristica
(African nutmeg, Ehuru). They recorded that most seeds of
Monodora myristica emerged in sawdust (68.2%) (p>0.05)
with variations among other treatments. The least mean value
(37.50%) was recorded in topsoil, followed by a mixture of
topsoil and sawdust (50:50).

This study however, does not agree with the findings
of Yerima et a/** on the germination of a sunflower
(Helianthus annuus L), who reported that the highest
germination rate was recorded on soil substrate (75%) while
the lowest rate (25%) was recorded on sawdust substrate.
Germinated seeds were counted daily for a 15 days’ period.
The result showed that germination started 8 days after
sowing for all the substrates.

It is recommended that sawdust as a sowing media
should be used to enhance the germination of Pentaclethra
macrophylla seeds to increase production and ensure
perpetuity. Also, in the absence of sawdust, sterilized
riverbank sand can be used as an alternative as it is free of
impurities. It should also be tried on other species to ascertain
how well they will perform with sawdust.

CONCLUSION

The result of this study showed that Pentaclethra
macrophylla seeds have the highest germination in sawdust
and this is as a result of high water-holding capacity, good
aeration and stimulated warmth which facilitate germination.
This concludes that the effect of sawdust on the germination
of Pentaclethra macrophylla when used as a sowing media
is the best. Furthermore, a mixture of sawdust and topsoil
showed the least effect on the germination of Pentaclethra
macrophyllaas a sowing media.
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SIGNIFICANCE STATEMENT

This study provided information on sowing media
suitable for the germination of Pentaclethra macrophylla
seeds. The study discovered that sowing Pentaclethra
macrophylla seeds in sawdust will enhance their rate of
germination. However, the study also showed that riverbank
sand can also be used for economic reasons as there was no
significant difference between sawdust and riverbank sand.
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