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Abstract

Monodora myristica is an important indigenous tree species with seeds that do not readily germinate. This study therefore
examined seed germination of Monodora myristica progenies in EKkiti State at the nursery and laboratory. Matured pods of M.
myristica were obtained from Otun-EKiti (7.9903°N and longitude 5.1249°E), Ayegbaju-EKkiti (latitude 7.7930°N and longitude
5.2920°E) and Ise-Ekiti (7.4563°N and longitude 5.4332°E). Seeds were extracted from the pods after they were allowed to
ferment for about a week. Weight of 30 seeds in three replicates was determined from each location. One hundred and twenty
seeds from each location were sown in germination trays filled with topsoil in four replicates at the nursery. Seeds were
subjected to germination in the laboratory using four treatments thus: control (T1), hot water (T2), water at room temperature
(T3) and scarification (T4) under both light and dark conditions. Data were subjected to Analysis of Variance (ANOVA) which
revealed significant difference (p<0.05) for mean seed weight among the locations and pretreatments. Duncan’s Multiple
Range Test was used to separate the means that were significantly different. Mean seed weight differed among locations with
Otun-Ekiti having highest value of 44.06g followed by Ise-Ekiti (36.98g) and Ayegbaju-Ekiti with a value of 31.12g. Nursery
experiment produced highest mean germination of 91.7% from Ayegbaju, followed by 90% from Otun while Ise had least
value of 80.8%. From laboratory experiment, Ise seeds under light condition started germinating at 17 DAS, 10 DAS and 9 DAS
under T1, T3 and T4 respectively whereas seeds under T2 did not germinate till end of experiment. Cumulative germination
of 53.3%, 40% and 80% were obtained from T1, T3 and T4 respectively. Seeds subjected to different pretreatments but placed
under dark condition did not germinate at all. Appreciable germination percentage can be obtained in M. myristica seeds sown
soon after extraction with or without pretreatment although soaking in hot water should be totally avoided.
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Introduction

Different parts of tropical forest tree species have been
put to other uses apart from wood use some of which can be
broadly grouped under food, cosmetics, medicine and spice.
Spices and condiments are defined as vegetable products or
mixtures, free from extraneous matter, used for flavouring,
seasoning or imparting aroma in foods [1]. Spices have been
used from ancient times to provide a unique taste and aroma
for food and at times to serve medicinal purpose. Different
parts of wood and non-wood forest species ranging from
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seeds, leaves, bark to roots have been used as spice. Some of
these species include Parkia biglobosa, Piper guineense and
Monodora myristica. Monodora myristica is an indigenous
tree species that belongs to the family Annonaceae and
its seeds are an aromatic spice. M. myristica is said to be
indigenous to tropical West Africa but can also be found in
some parts of East Africa while it is also exotic to Jamaica,
other parts of the Caribbean and elsewhere [2]. M. myristica
is commonly known as Calabash nutmeg or African nutmeg.
Also, itis called Ariwo or Ario by the Yorubas, Gujiya dan miya
by the Hausas and Ehuru by the Ibos of Nigeria [2]. The fruit

] Ecol & Nat Resour


https://doi.org/10.23880/jenr-16000206

is aberry of 20cm diameter and it is smooth, green, spherical
and becomes woody. It is attached to a long stalk which is up
to 60cm long. Inside the fruit, the numerous oblongoid, pale
brown, 1.5cm long seeds are surrounded by a whitish fragrant
pulp. M. myristica seed seems to be the most popular of its
plant parts due to its use as a spice. However, as important
as this species is, its natural population is depleting very fast
in the wild as a result of overexploitation, deforestation and
forest degradation consequent upon many underlying causes
many of which are no more obscure. Excessive pressure on
tropical forests by people and their animals has posed a very
serious challenge to natural regeneration of many tropical
tree species because the mother trees that should serve as
seed trees are being removed for one reason or the other [3].
Moreover [4] reported that though Monodora myristica is
one of the valued forest tree species, it is facing the threat of
extinction caused by large scale exploitation and destruction
of the natural forests.

There appeared to be some information regarding
the silvical requirements of tropical tree species, many
of these are inconsistent and results vary from location to
location. Although some authors [5-7] earlier evaluated the
germination of M. myristica, further work is still needed [7].
Worked on nursery techniques and germination patterns
of M. myristica in Southeastern Nigeria with the seeds of M.
myristica sown in moistened sawdust. Likewise, [6] sowed
pretreated seeds of M. myristica in two different media being
topsoil and river sand. They used pretreatments which
were mechanical scarification and soaking in water at room
temperature for 24 hours. This study therefore investigated
germination of M. myristica seeds both at the nursery and
in the laboratory. Also, evaluation of whether M. myristica is
photoblastic was monitored which none of the earlier studies
reported. Although authors have used different germination
media in the nursery, this study adopted the use of topsoil
because the result would be able to predict the likely success
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of the natural regeneration of this important species in
the wild. The other media such as sawdust and river sand
may not be readily available under the mother tree of this
important species.

Materials and Methods

Experimental Site and Description of Fruit
Collection Locations

The laboratory and field experiments were carried out at
the Laboratory and the Nursery of the Department of Forest
Resources and Wildlife Management, Ekiti State University,
Ado-Ekiti (EKSU). EKSU is located on latitude 7.6167°N and
longitude 5.2167°E in the elevation of 250m above sea level.
The temperature varies from 17.78°C to 32.22°C and is rarely
below 14.44°C or above 35°C.

Matured fruits of M. myristica were collected from
Ayegbaju-Ekiti, Ise-Ekiti and Otun-Ekiti. Ayegbaju-Ekiti is
located on latitude 7.7930°N and longitude 5.2920°E while
Ise-Ekiti is located on latitude 7.4563°N and longitude
5.4332°E. Also, Otun-EKkiti is located on latitude 7.9903°N
and longitude 5.1249°E; it has an area of 199km?.

Methods

Fruit Collection and Seed Extraction

Matured fruits of M. myristica obtained from the three
sources aforementioned were allowed to ferment for about
one week before seeds were extracted from them. The colour
of the fruits was green at collection (Plate 1) but later turned
brownish-black after allowing them to ferment for about one
week. The seeds were rinsed with water to remove the pulp
on them and air-dried (Plate 2). The weight of thirty seeds
was determined from each location in three replicates.

Plate 1: Matured pods of M. myristica.
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a: Ise-EKkiti seeds

o

b: Ayegbaju-EKkiti seeds
Plate 2: Rinsed and air-dried seeds of M. myristica.

c: Otun-EKiti seeds

Germination of M. myristica Seeds in the Nursery

One hundred and twenty seeds from each location were
sown in germination trays filled with topsoil in four replicates
without any form of pretreatment. The germination trays
were watered to field capacity daily in the morning. Watering
was not done on the day it rained. Germination was observed
daily.

Germination of M. myristica Seeds in the
Laboratory

Germination experiment on M. myristica was set up in
the laboratory in order to monitor sprouting of its seeds
within a short period. Seeds from two locations were used
for this experiment because sufficient seeds could not be
obtained from the third location.

Seeds from each location were subjected to four
pretreatments which are control represented as T1, hot
water as T2, water at room temperature depicted by T3 and
scarification by T4. Seeds were raised under both light and
dark conditions. There were three replicates under each
treatment. Seeds under control were not subjected to any
form of pretreatment. Hot water treatment was achieved
by bringing water to boil and seeds were steeped in the hot
water while the hot water was allowed to cool with the seeds
overnight. Seeds subjected to water at room temperature
were steeped in water for twelve hours. Scarification of
the seeds was done by rubbing the hilum of the seed on
sandpaper. As much as possible, same pressure was applied
on the seeds as they were being rubbed on the sandpaper.

Seeds under each treatment were then placed in petri
dish previously laid with filter paper, moistened with water
and then covered with the petri dish lid. These were then laid
on laboratory desk without any form of covering to depict
light condition. The same procedures were repeated for dark
condition but covered with brown paper to improvise dark
condition. Cumulative germination count was done daily till
no further germination was observed for seven consecutive
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days. Germination was taken to have occurred when the
radicle becomes visible on the seed.

Results and Discussion

Results

Characteristics of M. myristica Seeds obtained from the
Locations: The number of seeds in each fruit of M. myristica
varied among the three locations. Fruits obtained from Ise-
Ekiti had the highest mean number of 306 seeds followed
by those from Ayegbaju-Ekiti with a mean number of 293
while the pod obtained from Otun-EKkiti produced the least
number of 145 seeds. Also, the number of seeds obtained
from each fruit was not dependent on fruit size. Likewise,
it was observed that the colour of the seeds from the three
locations differed. It ranged from golden-brown to dark
brown with Ise-Ekiti and Otun-Ekiti having the former colour
while Ayegbaju-Ekiti had the latter colour (Plate 2).

Seed Weight of Monodora myristica Seeds from the
Locations: Analysis of Variance (ANOVA) result for mean
seed weight revealed significant difference (p<0.05) among
the locations. Moreover, when Duncan’s Multiple Range Test
(DMRT) was used to separate the values of the mean seed
weight, it revealed that mean seed weights from the three
locations were significantly different from one another
(Table 1). Likewise, when the values were considered, it was
observed that seeds from Otun-Ekiti had the highest mean
value of 44.06g followed by Ise-Ekiti with a mean value of
36.98g, while Ayegbaju-Ekiti produced the least mean value
of 31.12g(Table 1).

Location Mean Seed Weight (g)
Otun 44.06°
Ise 36.98°
Ayegbaju 31.12¢

Table 1: Difference in Mean Seed Weight of Monodora
myristica Across Locations.
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Germination of Monodora myristica Seeds in the Nursery:
The mean germination percentages from the three locations
are shown in Figure 1. The highest mean germination of
91.7% was obtained from Ayegbaju closely followed by the
seeds obtained from Otun with the mean germination of
90%, while the least was from the seeds obtained from Ise
with a mean germination of 80.8%.

Germination rate could not be monitored for M. myristica
seeds raised in the nursery because no seedling emerged
on the surface of the seed tray till the experiment was
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terminated. The experiment was terminated at 42 DAS. While
the experiment was on, it was observed that the seed trays
could not be readily lifted from the ground and then it was
discovered that the radicles from the seeds had protruded
from the base of the seed trays making contact with the soil
of the nursery floor on which the trays were placed (Plate
3). The seed trays were then well watered to loosen the soil
and the sprouted seeds were carefully removed from the soil
without damaging the roots as much as possible and this
made it possible to count the seeds that had sprouted.

Figure 1: Mean Germination Percentage of M. myristica Seeds Across Locations.

Plate 3: Protruded Radicles from the Base of the Seed Tray.

Germination of M. myristica Seeds in the Laboratory
Germination of M. myristica Seeds Obtained from Ise-
EKkiti under Light Condition: Germination of 53.3% was
observed at 17 DAS for Ise under T1 whereas no other seed
germinated after. Seeds subjected to T2 did not germinate at
all thereby producing germination of 0%. Also, germination
began at 10 DAS for T3 and was completed at 17 DAS with
cumulative germination 0of 40%. Similarly for T4, germination
began at 8 DAS and ended at 20 DAS giving cumulative
germination of 80% (Table 2).
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Analysis of Variance (ANOVA) Results for Germination
Rate of M. myristica Seeds under Different Pretreatments:
ANOVA results for germination rate of M. myristica seeds
revealed significant differences (p<0.05) among the different
pretreatments across the assessment period. However,
when Duncan’s Multiple Range Test (DMRT) was used to
separate the mean germination rate values of the different
pretreatments, it was observed that at 9 DAS, T1 and T2
were not significantly different from each other, but different
from both T3 and T4 while T3 and T4 were also significantly
different from each other (Table 3). Likewise, at 11 DAS, 13
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DAS and 15 DAS, T1 and T2 were not significantly different
from each other but different from both T3 and T4 while
the latter two were also significantly different from each
other. Furthermore, at 17 DAS and 19 DAS, T2, T3 and T4
were significantly different from one another but T1 and
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T3 were not significantly different from each other while
T1 and T4 were not also significantly different from each
other. Moreover, at 21 DAS and 23 DAS, T1 and T3 were not
significantly different from each other but differed from T2
and T4 while T2 was also different from T4 (Table 3).

Pretreatments Germination percentage (%) Start of germination (DAS) End of germination (DAS)
T1 53.3 17 17
T2 0 - -
T3 40 10 17
T4 80 9 20

Where DAS = Days after Sowing

Table 2: Mean Germination Percentage of M. myristica Seeds from Ise-Ekiti Subjected to Different Pretreatments under Light

Condition.
DAS T1 T2 T3 T4
9 0.00¢ 0.00¢ 35.012 26.56°
11 0.00¢ 0.00¢ 35.01° 55.372
13 0.00¢ 0.00¢ 35.01° 59.222
15 0.00¢ 0.00¢ 35.01° 59.222
17 46.92% 0.00¢ 38.85° 59.222
19 46.92% 0.00¢ 38.85° 59.222
21 46.92° 0.00¢ 38.85° 63.442

Note: Means with the same letter across rows are not significantly different from each other
Table 3: Cumulative Germination Rate of M. myristica Under Different Pretreatments.

Germination of M. myristica Seeds Obtained from
Ayegbaju-Ekiti under Light Condition: Germination
of 20% was observed to have begun at 10 DAS for T1 and
ended on the same day with cumulative germination of 20%.
Seeds subjected to T2 did not germinate at all producing
germination of 0%. Also, T3 produced 20% germination at
6 DAS and no other germination was observed till the end of
the experiment. Similarly for T4, germination began at 9 DAS
and ended at 14 DAS giving cumulative germination of 60%
(Table 4).

Data obtained could not be subjected to ANOVA because
the values were the same for the replicates used for this
experiment under the various pretreatments.

Germination of M. myristica Seeds Obtained from Ise-
Ekiti and Ayegbaju-Ekiti under Dark Condition: Seeds
subjected to different pretreatments but placed under dark
condition did not germinate till the end of the experiment in
both Ise and Ayegbaju progenies. In other words, germination
of 0% was obtained across the various pretreatments for the
two locations.

Locations Germination percentage (%) Start of Germination (DAS) End of Germination DAS)
T1 20 10 10
T2 0 - -
T3 20 6
T4 60 14

Where DAS = Days after Sowing
Table 4: Mean Germination Percentage of M. myristica Seeds from Ayegbaju-EKkiti Subjected to Different Pretreatments under

Light Condition.
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Discussion

Germination of M. myristica Seeds in the
Nursery and Laboratory

Seed size is an important parameter which influences
the germination, growth and biomass of nursery seedlings
and that trend leads to the future crop [8,9]. Generally, bigger
seeds germinate quicker and would take lesser duration when
compared to smaller ones [10,11]. Seed size usually reflects
the comparative nutrient pool and energy of a seed which
affects its future growth and development [12]. Realized
that seed germination index, cotyledon number and length,
and seedling diameter were significantly and positively
correlated with seed weight in Pinus yunnanensis. The effect
of seed size on germination and seedling growth of tropical
tree species could be relative, whereas it could favour some,
it might make no difference in others [13]. Although, it has
been opined that bigger seed size with more food reserve has
positive influence on seed germination as aforementioned,
this study did not buttress this finding because seeds with
higher weight which implied bigger size as found in Otun-
Ekiti did not produce the highest germination percentage
in the seeds of M. myristica in the nursery. Also, it could
not be ascertained whether it influenced germination
rate since that could not be monitored in the nursery
because of the peculiarity with which M. myristica seeds
germinated in this experiment. However, seed size seemed
to influence germination percentage of M. myristica seeds
in the laboratory with Ise seeds with higher seed weight
than Ayegbaju seeds producing the higher germination
percentage in all the treatments. Nevertheless, higher seed
weight did not produce any positive effect on germination
rate across the various pretreatments in the laboratory.

Furthermore, the fact that no seedling emerged on the
soil surface of the seed trays could be attributed to the topsoil
used for this experiment. Earlier studies by Peter-Onoh, et al.
[7] and Kolapo [6] used different sowing media which were
sawdust; and topsoil and river sand respectively.

Germination of Monodora myristica Seeds
Subjected to Different Pretreatments in the
Laboratory

Different pretreatments have been used to enhance
germination of tropical tree seeds particularly orthodox
seeds that usually have dormancy problems however
Aduradola [14] reported thatseed treatment can also enhance
germination of recalcitrant seeds [4]. Earlier reported
that the seeds of M. myristica are recalcitrant. Scarification
produced the highest germination percentage in seeds of
M. myristica in this study which is in line with the findings
of Amonum [15] where scarification using sand paper
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gave the best germination percentage in Parkia biglobosa
seeds [16]. Also reported that seeds of Parkia that were
mechanically scarified germinated best. Likewise, Missanjo
[17] reported that scarification using secateurs on seeds of
Acacia polycantha performed best in terms of germination
percentage [18]. Also reported seed cutting otherwise
called nicking as the most effective method to increase seed
germination of Garcinia kola. Therefore, scarification has
the potential of yielding very high germination percentage
in many tropical seeds irrespective of the way it is applied.
This might be so because it enables faster imbibitions of
both air and water in such seeds especially seeds with hard
seed coat. Furthermore, germination rate was favoured by
scarification because germination began earlier in seeds
subjected to scarification than in other pretreatments.
This is in agreement with the findings of Pierre [19] that
scarification increased the germination rates of Terminalia
ivorensis, Vitellaria paradoxa and Myrica faya.

However, it was discovered in this study that hot water
pretreatment did not favour germination of M. myristica
seeds because seeds subjected to this pretreatment did
not germinate at all. This result is similar to the findings of
Olayode [20] where seeds of Blighia sapida soaked in hot
water did not germinate. Similarly, Wakawa [21] discovered
that Tetrapleura tetraptera seeds that were pretreated with
hot water failed to germinate. This might be as a result of the
fact that the embryo has been injured by hot water.

The fact that M. myristica seeds gave very high
germination percentage in the nursery without any form of
pretreatment could be attributed to the fact that the seeds
were sown fresh. None of the seeds exceeded a week before
being sown after extraction. This agrees with the report of
Ariyanninuola [22] who reported very high germination
percentage in fresh seeds of Irvingia gabonensis. Likewise,
it is in line with the discovery of Olayode [23] that fresh
seeds of Dacryodes edulis sown gave very high germination
percentage. Also, it is in agreement with the result of Olayode
[20] who found that high germination percentage of Blighia
sapida seeds can be achieved when the seeds are sown fresh.
It seems that many tropical seeds would produce appreciable
germination percentage without any form of pretreatment if
the seeds are sown soon after collection.

Germination of M. myristica Seeds under Dark
Condition

Tropical tree species differ in their light requirements for
germination to occur. While some would readily germinate
under direct light, some would require heavy shading to
depictdark condition before germination can occur. However,
dark condition did not favour germination of M. myristica
seeds in this study. The report Onyekwelu JC [24] of on
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Irvingia gabonensis seeds was that the highest germination
percentage was under 100% light intensity which is similar
to that obtained in this study for M. myristica. Nevertheless,
the result on M. myristica seeds in this study contradicts
the findings of Olayode [25] where some degree of shading
favoured both germination percentage and rate in seeds of
Terminalia superba. Similarly, Olayode [26] reported that low
light condition produced the highest germination percentage
in Parkia biglobosa seeds.

Conclusion

Seed size did not significantly influence germination
percentage in seeds of M. myristica in this study across
the progenies. Scarification gave the best germination in
M. myristica seeds in terms of both percentage and rate.
Whereas soaking in water at room temperature and control
produced germination of M. myristica seeds, steeping such
seeds in hot water should be avoided altogether. Likewise,
M. myristica seeds does not require any form of shading for
germination to occur. Very high germination percentage can
be achieved if M. myristica seeds are sown fresh.
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