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Growth media, Annona muricata Linn is one of the highly valued medicinal plants. Present
Germination, study was subjected to six media viz: Top soil + sawdust, river sand + top
Seedling development, soil, river sand + sawdust, sawdust only, top soil only and river sand only
Medicinal plant, (control). Percentage germination (%), plant height (cm), number of leaves
Annona muricata. per plant, stem girth (cm) and leaf area (cm?) were determined for three

months. The results revealed that the highest mean germination of 80% was
recorded in seeds sown in river sand + sawdust medium. While seeds sown
in river sand + top soil and those sown on top soil only gave the same
percentage of 40% which were the least percentage germination recorded.
The results of this study also showed that seedlings planted on top soil only
has the highest mean height of 19.12cm, leaf production of 11.33, stem girth
of 1.50cm and leaf area of 31.20cm?. This was followed by the seedlings
planted on river sand + top soil medium with mean height, number of
leaves, stem girth and leaf area of 17.78cm, 10.83, 1.32cm and 17.81cm?
respectively. While the least seedling development was recorded in
seedlings planted on river sand only which gave mean plant height, leaves
production, stem girth and leaf area of 6.42cm, 3.67, 0.52cm and 9.8cm?
respectively at three months after planting. It is therefore opined that river
sand +sawdust was the most effective growth medium for enhancing best
seed germination while top soil only was the most effective growth medium
for enhancing best seedling development in Annona muricata Linn.

INTRODUCTION

Annona muricata Linn is one of the highly valued medicinal plants in Nigeria. It is small tree with low-
branching and bushy slender upturned branches and about 5.0 to 9 m tall. The leaf is alternate,
smooth, glossy, evergreen, dark green and lighter on the upper and lower surface respectively. The
aroma is somewhat pineapple-like. Each fruits contains a single oval, smooth, hard black seed, 1.25-
2cm with about 100-200 per fruit!2. Germination of its seeds under sub-optimal condition has been
found to be delayed for 2-3months but can occur in three weeks if condition is favourable and
seedlings are usually ready for field transplant in 6-9 months?.

A. muricata, called sopsop or shawa shawa in Nigeria*, is a plant that has acceptable nutritional value as
food products, source of medicinal and industrial product as well as contributing directly to food
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security and supplementary household income for small- and medium-scale farmers!. The bark,
leaves, fruits, roots, and fruit seeds of this tree have various medicinal uses. The fruit and juice is used
against worms and parasites, to cool down fevers, to increase lactation after childbirth. The seeds can
be crushed and then used against internal or external parasites, head lice, and worms .The tea
prepared from the leaves are used as a sedative and a soporific (inducer of sleep) in the West Indies
and Peruvian Andes®. A. muricata is used in medicinal herbal drugs to cure various diseases such as
diarrhea, cough, hypertension, rheumatism, tumors, cancer, asthma, lactagogue (fruit), malaria,
tranquilizer, skin rashes, parasites, liver problems, arthritis. It contains a variety of components
which attribute to the various biological activities. The roots and bark can be of aid for diabetes, but
can also be used as a sedative.

Based on chemotaxonomy approach, some plants of the Annonaceae family have anticancer activity.
Annona montana contains monotetrahydrofuranic acetogenins which have toxicity to liver cancer
(Roesker, et al., 2007). Annona squamosal, containing ribosome-inactivating protein (RIP), an
immunotoxin for the treatment of cancer (Sismindari, 1998). Based on this chemotaxonomy studies,
plant that have close kinship are likely to contain similar compounds (Roesker, ef al., 2007) so, data
from previous studies had showed that the plant Annona muricata (soursop) is a potent anticancer.

Growing media is defined as the mean where the roots of cultivated plants grow (Kampf, 2000). Their
primordial function is to give support for plant growing (Kampf, 2000; Robert, 2000). ~ The plant
growing medium must be porous for root aeration and drainage and also capable of water and
nutrient retention. Oxygen, of course, is required for all living cells. Mushroom compost, leaf mold,
farmyard manure and other amendments may fulfil these requirements. Brundert and Schmidt (1982)
stated that plants with higher water requirements grew more vigorously in leaf mold medium. A
good growing medium would provide sufficient anchorage or support to the plant, serves as
reservoir for nutrients and water, allow oxygen diffusion to the roots and permit gaseous exchange
between the roots and atmosphere outside the root substrate (Argo, 1998; Abad et al., 2002).

Growing media plays important role for seed germination (Bhardwaj, 2014). Growing medium acts as
a growing place and as a source of nutrient for plant growth. Media composition used influences the
quality of seedlings (Wilson et al., 2001). Dickens (2011) stated that low seedling propagation rates can
be attributed to inadequate knowledge of their requirements including appropriate potting media
that can be adopted to enhance their growth at the nursery

Generally, growth medium has been considered to be the most critical factor determining seedling
quality in the nursery (Baiyeri and Mbah, 2006; Keyagha, et al., 2016). Good medium is a basic
requirement for producing healthy and thriving plants (Adams ef al.,, 2003). Seed germination is
influenced by many factors such as the type of substrate used, environmental factors such as oxygen,
water, temperature and for some plant species, light (Hartmann ef al., 2007). Nursery potting media
influence quality of seedlings produced (Agbo and Omaliko, 2006). The quality of seedlings obtained
from a nursery influences re-establishment in the field and the eventual productivity of an orchard
(Baiyeri, 2006).

Akintoye, et al., (2013) reported that choosing the most suitable growing media for a successful plant
production is very important in potted plant growth, it plays three roles viz; to support plant in soil,
hold and provide water and nutrients and enable plant roots to get sufficient amount of oxygen
(Dewayne et al.,, 2003). Some organic materials required to amend some physical and chemical
characteristics of growth media in plant production include: the use of organic manure, saw dust,
peat, paper water etc. (Cull, 1989; Shadanpour et al., 2011; Aklibasinda et al., 2011). Both physical and
chemical characteristics of the growth media exert substantial effect on growth of plants. Among the
physical characteristics, aeration and water holding capacity are probably the most important factors
while among the chemical characteristics, nutritional status and salinity level have a crucial role on
plant development (Dewayne et al., 2003). A convenient growing media should not only supply
physical, chemical and biological characteristics required by plants but also provide the conditions for
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practical plant production e.g. easy to supply, suitable cost, lightness, easy processing and
homogenous plant production (Mathur and Voising, 1996; Sahin et al., 2002; Ingram et al., 2003; Sahin
and Anapali, 2006). It is important to know the nursery requirements of Annona muricata in order to
produce quality seedlings that are capable of surviving when planted outside its natural
environment. Hence, the objective of this study is to evaluate the effects of different growth media on
the germination and seedling development of Annona muricata.

MATERIALS AND METHODS

Seed source

Fresh fruits of Annona muricata were collected from the parent plant from its natural habitat in Ipoti-
Ekiti located in Ijero Local Government Area of Ekiti State Nigeria and were taken to the herbarium of
the Department of Plant Science and Biotechnology, Ekiti State University, Ado-Ekiti, Nigeria for
authentication.

Viability Test
Seeds were subjected to viability test by using Tetrasolium chloride according to International Seed
Testing Association (ISTA, 2004).

Procedure: Seeds of Annona muricata were divided into six group of 30 seeds each and were sown
into black polythene bags separately filled with six media viz: Top soil and sawdust (1:1), river sand
and top soil (1:1), river sand and sawdust (1:1), sawdust only, Top soil only and river sand only
(control). The seed were lightly covered with the media after sowing and daily watered. The light
coverage was for easy and safe removal for the examination of radicle initiation which was taken as
germination of the species. These were daily monitored until epicotyls emerged from the growth
media when seedling assessment commence. Germination initiation was observed for two (2) months
when the total emergence were counted and recorded. Assessment of growth parameters commenced
four (4) weeks after epicotyls emerged and was done fortnightly for three (3) months. The parameters
assessed were seedling heights, stem girth, leaf production and leaf area.

Statistical 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 SAS software, 1999 version.

RESULTS

Effects of different growth media on percentage germination of seeds of Annona muricata

Table 1 shows the effects of different growth media on percentage germination of A. muricata. The
highest mean germination of 80% was recorded in seeds sown on river sand + sawdust medium. This
was followed by seeds sown on T: constituting top soil + sawdust medium with 70% mean
germination. From the results obtained, seeds sown on river sand + top soil and top soil only had the
same mean germination of 40% which were the least percentage germination recorded. Seeds sown
on sown on saw dust only and river sand only recorded 60% and 50% respectively.

Table 1: Effects of different growth media on percentage germination of seed of A. muricata

Growth media Germination (%)
T1 - Top soil + Sawdust 70
T> - River sand + Top soil 40
T3 - River sand + Sawdust 80
T4 - Sawdust only 60
Ts - Top soil only 40
Ts - River sand only 50
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Effects of different growth media on seedlings height of Annona muricata

The results obtained in Table 2 revealed that the highest plant height of 19.12cm was recorded in
seedlings sown on Ts constituting of top soil only. Seedlings sown on river sand + top soil, top soil +
sawdust, river sand + sawdust and sawdust only were significantly (P < 0.05) different with mean
height of 17.78cm, 16.07cm, 13.48cm and 12.33cm respectively at three months after planting while the
least seedling height of 6.42cm was recorded in those sown on river sand only.

Table 2: Effects of different growth media on plant height of A. muricata

Treatments Plant height (cm) / month after planting

One Two Three
T - Top soil + Sawdust 10.004 12.70¢ 16.07¢
T> - River sand + Top soil 11.51b 14.13b 17.78b
T5 - River sand + Sawdust 10.87¢ 12.344 13.484
T4 - Sawdust only 8.75¢ 11.74¢ 12.33¢
Ts - Top soil only 11.902 14.702 19.122
Ts - River sand only 7.43f 6.43f 6.42f

Values with the same letter(s) within the column are not significantly different at P < 0.05
Effects of different growth media on numbers of leaf of Annona muricata

Table 3 shows the effects of different growth media on leaf production in A. muricata. Results
obtained revealed that the highest leaf production of 11.30 was recorded in Ts which is made up of
seedlings sown on top soil only. This was followed by those sown on river sand + top soil medium
with mean value of 10.83. Seedlings sown on top soil + sawdust, river sand + sawdust and sawdust
only recorded significant differences with mean value of 9.33, 6.00 and 5.00 respectively. Seedlings
sown on river sand only had the least (3.67).

Table 3: Effects of different growth media on numbers of leaf of A. muricata

Treatments Numbers of leaf / month after planting

One Two Three
T1 - Top soil + Sawdust 3.504 5.67¢ 9.33¢
T2 - River sand + Top soil 4.67° 6.83P 10.83b
T3 - River sand + Sawdust 3.83¢ 5.004 6.004
T4 - Sawdust only 3.40e 4.50¢ 5.00¢
Ts - Top soil only 5.17a 7.502 11.332
Ts - River sand only 2.67 3.33f 3.67

Values with the same letter(s) within the column are not significantly different at P < 0.05

Effects of different growth media on stem girth of Annona muricata

The effects of different growth media on stem girth of A. muricata at the end of third month is shown
in Table 4. Stem girth of the seedlings were significantly (P < 0.05) differed. The highest mean stem
girth of 1.50cm was recorded in seedlings sown on top soil only and this was followed by the
seedlings sown on river sand + top soil medium with mean stem girth of 1.32cm while the least mean
stem girth in those seedlings sown on river sand only.
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Table 4: Effects of different growth media on stem girth of A. muricata

Treatments stem girth (cm) / month after planting
One Two Three

T1 - Top soil + Sawdust 0.83b¢ 0.93¢ 1.11¢
T, - River sand + Top soil 0.87° 1.02b 1.32b
T3 - River sand + Sawdust 0.81¢ 0.85¢ 1.034
T4 - Sawdust only 0.84bc 0.844 0.93e
Ts - Top soil only 0.942 1172 1.502
Ts - River sand only 0.604 0.53¢ 0.52f

Values with the same letter(s) within the column are not significantly different at P < 0.05
Effects of different growth media on leaf area of Annona muricata

Effects of different growth media on leaf area of A. muricata differed significantly at P < 0.05 (Table 5).
From the results obtained, seedlings sown on top soil only recorded the highest mean leaf area of
31.20cm. This was followed by T, that is, the seedlings sown on river sand + top soil medium
(17.81cm) and the least value (9.36cm) was recorded in seedlings sown on river sand only. Statistical
analysis (P < 0.05) showed that the values obtained were significantly different in the varying growth
media.

Table 5: Effects of different growth media on leaf area of A. muricata

Treatments leaf area (cm?) / month after planting

One Two Three
T1 - Top soil + Sawdust 10.53¢ 15.77¢ 16.45¢
T> - River sand + Top soil 15.74b 17.03b 17.81b
T3 - River sand + Sawdust 14.32¢ 14.544 15.944
T4 - Sawdust only 12.774d 12.97¢ 15.43¢
T5 - Top soil only 21.342 30.142 31.202
Ts - River sand only 8.85f 9.70f 9.36f

Values with the same letter(s) within the column are not significantly different at P < 0.05

DISUSSION

There was a difference in the physical and chemical composition in the combination of top soil, river
sand and sawdust media as the media varied in sand proportion and organic matter content.
Consequently, the quantity and availability of air, moisture and nutrients to the seedlings. Baiyeri and
Mbah (2006) reported that generally, growth media has been adjudged to be the most critical factor
determining seedling quality in the nursery. Also, Baiyeri (2005) reported that the growth media
physical properties can have a profound effect on the supply of water and air to the growing plants.

As observed in the present studies, the combination of river sand and sawdust medium supported
the germination of Annona muricata than the other growth media used, the use of sawdust and its
combination in this experiment corroborates the assertion by Adams et al., (1998) that wood fibres are
being used to increase air-filled porosity of mixture but the use of sawdust is limited due to their
tendencies of fungal growth in fresh forms hence, a weathered sawdust used. Davies and Wilson
(2005) also reported that sawdust has been found to be a good soil amendment because of its ability to
improve soil properties.

The results shows that top soil only had the best performance on plant height, leaf production, stem
girth and leaf area. The medium that gave better performance next to top soil only in the parameters
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taken were the combination of top soil + river sand and top soil + sawdust respectively, this shows
that top soil medium had better blend of physio-chemical properties needed by Annona muricata. This
agreed with the opinion of Aderounmu (2010) who reported that top soil + river sand medium had
highest germination and consistently produced highest leaf production and leaf area as an indication
that the media had better blend of physio-chemical properties needed by V. paradoxa. Although the
combination of sawdust + river sand supported the germination of A. muricata seeds, the reverse was
the case on the effect of sawdust and its combination with river sand on the parameters taken as the
media had no appreciable improvement on the seedlings height, leaf production, stem girth and leaf
area of A. muricata. This is similar to the findings of Yang et al., (2002) who reported that sawdust had
negative effect on the growth of Highbush blueberry relative to unamended soil.

The result of this study shows that river sand only medium has a negative effect on the seedling
development of A. muricata as the least values in all the parameters taken were recorded in river sand
only. This could be that river sand has no enough nutrient to support the development of A. muricata
seedlings. This agreed with Wilson, et al., (2001) who reported that growing medium should not only
acts as a growing place but also a source of nutrients for plant growth.

CONCLUSION

The results of these studies have demonstrated that river sand +sawdust was the most effective
growth medium for enhancing best seed germination while top soil only was the most effective
growth medium for enhancing best seedling development in Annona muricata Linn. These findings
imply that different growth media should be assessed on plant species of interest before
recommending an appropriate growth media for such plant species.
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