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Abstract

Review Article

Meliaceae is a family of 50 genera with 1400 species that are predominantly found in tropical parts of the third world.
Because of its timber and calorific value, members of this family are commercially valuable. Mahogany is a Meliaceae
family exotic plant that includes three species: Swietenia macrophylla king, S mahogany L. Jacq., and S. humulis Zucc.
Mahogany's distribution in India is limited to the Western and Eastern Ghats. This genus is predominantly found in the
humid zone of the New World and the Amazon region of South America. The purpose of this review article is to look
at its botanical description, geographical distribution, ecological range, cultivation and collection methods, wood
characteristics, wood uses, therapeutic uses, seed cultivation and propagation practices, and wood characteristics,

wood uses, and therapeutic uses.
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1. INTRODUCTION

Plants, in addition to playing an important part
in photosynthesis, are a source of numerous
phytochemicals, which are employed in a variety of
herbal treatments and meals with healing characteristics
to help mankind maintain its health. As a result,
pharmaceutical product development demands a
thorough examination of medicinal plants in order to
improve our understanding of their biological activities
and the phytoconstituents responsible for them.
Furthermore, the fact that only a small number of
medicinal plant species have undergone thorough
scientific examination highlights the necessity for
further research in this area. Plants having a long
history of ethnomedicine use can provide a wealth of
compounds for the treatment of a variety of chronic and
infectious ailments (Sahgal et al., 2009). Many weeds
in our environment are highly effective medicinal plants
that can help with a variety of significant health issues
(Parihar and Sharma, 2021; Chaudhary et al., 2021,

Telrandhe et al., 2021). India has long been known as a
great store of natural remedies among ancient cultures
(Parihar and Sharma, 2021; Parihar and Sharma, 2021;
Parihar and Sharma, 2021).

The Meliaceae family includes the species
Swietenia macrophylla. S. macrophylla can be found
primarily in open rain forests, semideciduous woods,
and deciduous forests (which lose their leaves in a
partial way or total respectively, during the dry season).
The particular name 'macrophylla’ originates from the
Greek words' macros' (big) and ‘phyllon’ (leaf) (leaf).
Because its fruit appears to point upwards to the sky, it
is frequently referred to as "sky fruit." Swietenia
macrophylla is found in over 40 countries, including
Brazil, Bolivia, Mexico, Guatemala, Peru, and other
nations in Central America. Macrophylla trees are
normally taller than 30 metres, with a straight trunk and
a cylindrical trunk measuring 100 to 200 cm at breast
height. The bark has a deep reddish brown colour,

Citation: Umesh B Telrandhe, Satish B. Kosalge, Shweta Parihar, Devender Sharma, S. Hemalatha. Collection and 13
Cultivation of Swietenia macrophylla King. Sch Acad J Pharm, 2022 Jan 11(1): 13-19.




Umesh B Telrandhe et al., Sch Acad J Pharm, Jan, 2022; 11(1): 13-19

completely rosy, thick, and furrowed. The leaves are
alternating, with leaflets opposing each other or
swapped on occasion. The panicles of tiny yellow-
cream coloured blooms. The fruit is woody and consists
of a capsule that is ovoid in shape and light brown in
colour, opening on five sides and containing 10 to 14
winged seeds (Ahmad et al., 2013, Mayur et al., 2011).

Many species in this family have been used in
traditional medicine to cure a variety of ailments as well
as for pest control 3. This economically valuable wood
tree has long been used to cure a variety of ailments,
including high blood pressure, diabetes, and
hypertension. Scientific studies have found that the
crude extract from S. macrophylla seeds has
antibacterial (Mohammaed et al., 2014; Geetha et al.,
2009), anti-malaria, anti-hepatitis (Pallab et al., 2011),
anti-diarrheal(Anup et al., 2007), antioxidant, anti-
diabetic (Moumita et al., 2011), anti-inflammatory,
anti-mutagenic,  antinociceptive, and  anticancer
properties, immunomodulatory (Otake et al., 1995;
Matsuse et al., 1995) antimicrobial properties
(Ayyappadhas et al., 2012).

2. BOTANICAL DESCRIPTION

The outer bark of older trees is scaly, shaggy,
deeply longitudinally furrowed and brownish-grey to
reddish-brown, and the inner bark is red-brown or
pinkish-red.

The leaves are usually paripinnate, sometimes
imparipinnate, 12-45 cm long, and are made up of 3-6
pairs of lanceolate or ovate leaflets.

The leaflets are asymmetrical, 5-12 cm long
and 2-5 cm wide, with a whole margin and an acute or
acuminate apex, slightly oblique and light green or
reddish when young, dark green and shining when
mature.

The flowers are unisexual, 0.5-1.0 cm in
length, and are borne in large, branched inflorescences
including both male and female.

The fruits are capsular, oblong or ovoid, 11.6—
38.7 cm in length, 6.7-12.0 cm in diameter and light
grey to brown with 4-5 valves. Each fruit contains 22—
71 developed seeds.

The seeds are samaroid, bulky at their base, 7—
12 cm long and 2-2.5 cm wide including the wing.

(https://en.wikipedia.org/wiki/Swietenia_macr
ophylla) ("The Plant List: A Working List of All Plant
Species". Retrieved 20 December 2014). Figure No.l
showed Swietenia macrophylla trees. Figure No.2
showed Bark of Swietenia macrophylla trees. Figure
No. 3 showed Brown fruit of Swietenia macrophylla
trees. Figure No. 4 showed Capsule of Swietenia
macrophylla trees (Internal arrangement of winged

seeds). Figure No. 5 showed Seeds of Swietenia
macrophylla trees.

Fig-1: Swietenia macrophylla trees
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

Fig-2: Bark of Swietenia macrophylla trees
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

Fig-3: Brown fruit of Swietenia macrophylla trees
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)
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Fig-4: Capsule of Swietenia macrophylla trees
(Internal arrangement of winged seeds)
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

3. Geographical distribution

Swietenia  macrophylla  grows natively
throughout the tropical regions of the Americas, in
particular Central and South American countries such
as Mexico and Bolivia and in west India, Malaysia, and
southern China. It also grows naturally in Bolivia,
Brazil, Colombia, Costa Rica, Ecuador, El Salvador,
Guatemala, Honduras, Mexico, Nicaragua, Panama,
Peru and Venezuela. However, it is nearly extinct in
Ecuador, Colombia, Panama and Costa Rica; close to
commercial extinction in Bolivia; declining in Mexico,
Belize and Brazil; and in severe decline in Guatemala,
Peru, Nicaragua and Honduras. The species has been
extensively planted mainly in Southern Asia and the
Pacific including India, Indonesia, Philippines and Sri
Lanka. It has also been introduced into West Africa.
(https://en.wikipedia.org/wiki/Swietenia_macrophylla).

4. Ecological range

Swietenia macrophylla can be found in a
variety of forest types, from the edge of the pine
savannah to the climax rainforest, but it is most
commonly found in mixed hardwood forest belts, along
riverbanks, and on fertile deep alluvial soils. It grows in
small groups or scattered across the landscape, but
numbers of more than 4-8 trees per hectare are
uncommon.

Swietenia macrophylla may grow in a variety
of soil types and environments. It has been found on
alluvial soils, volcanic soils, heavy clays, lateritic soils,
and soil formed from limestone, granite, and other
sedimentary, igneous, or metamorphic rock formations
within its natural range (Krisnawati et al., 2011).

It should not be planted in close proximity to
sites with high conservation value. 5 Trees can grow in
poor soils in Java plantations, but they thrive on deep,
fertile, well-drained soils with a pH of 6.5-7.5.
Swietenia macrophylla is now found naturally in both
tropical dry and tropical wet forest types across the
tropics. The ideal yearly rainfall within its ecological
range is between 1000 and 2500 mm, with a dry spell of
0-4 months.

Tropical dry forest conditions with annual
precipitation of 1000-2000 mm, a mean annual
temperature of 24 °C, and a potential evapo
transpiration ratio of 1-2 are reported to be ideal for this
species' natural development.
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)
("The Plant List: A Working List of All Plant Species".
Retrieved 20 December 2014). Table No. 1 showed
Ecological Range of Swietenia macrophylla

Table-1: Ecological Range of Swietenia macrophylla

Altitude From sea level to 1000 m height.

Soil Alluvial soils, volcanic soils, heavy clays, lateritic soils and soil derived from
limestone, granite and other sedimentary, igneous or metamorphic rock formations

Rainfall 1000 and 2500 mm

Temperature 24 °C — 35 °C.

Ph 6.5-7.5

5. Wood characteristics

Swietenia macrophylla is a medium-weight,
soft wood. The sapwood is normally yellowish and the
heartwood is reddish or pinkish, turning to a deep red or
brown with age. It has a pleasing appearance, is simple
to use with hand tools, and has great finishing
properties and dimensional stability. It polishes well
and does not fracture or bend, making it ideal for high-
end furniture production. The colour and workability of
the wood are particularly prized. At 15% moisture
content, the wood density ranges from 485 to 850
kg/m3. The wood has an interlaced grain that is
sometimes straight and has a fine to fairly gritty feel.

Because of the uneven grain, the surface is shiny, and
the wood is frequently highly figured. Because it is easy
to work and strong for its weight, it is well suited to a
variety of applications, including light construction,
boat building, musical instruments, models and pattern
making, sawn or hewn building timbers,
carpentry/joinery wall panelling, woodware, turnery,
wood based materials, and plywood. (life.ku.dk and
www.dfsc.dk). Table No. 2 showed Wood density of
Swietenia macrophylla. Figure No. 6 showed Swietenia
macrophylla timber. Figure No. 7 showed Items made
of Swietenia macrophylla timber (a) Door pane (b)
Cupboard (c) Flooring (d) Urn.
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Table-2: Wood density of Swietenia macrophylla

Wood density (kg/m°) Moisture Content
Low | Medium High | %

530 610 670 15

485 - 840 12

560 - 850 15

- 500 - -

560 - 720 15

Fig-6: Swietenia macrophylla timber
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

Fig-7: Items made of Swietenia macrophylla timber (a)
Door pane (b) Cupboard (c) Flooring (d) Urn
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

6. Uses of Wood

Because of its outstanding timber quality,
Swietenia macrophylla is appropriate for large-scale
timber production plantations. Construction materials,
plywood (veneer), high-grade furniture, and cabinet
building can all be made from the wood. Paneling,
framing, flooring, automotive bodies, interior trim of
boats, radio and phonograph cabinets, musical
instrument bodies, mouldings, and other
embellishments are all possible applications.

Swietenia macrophylla has a lot of potential
for reforestation and afforestation, especially in terms of
soil improvement. The tree species is recommended for
revegetation of scrubland and denuded areas in the
Philippines. It's also employed in agroforestry systems
in Indonesia, such as maize, upland rice, and cassava in
Java, and cassava, corn, peanuts, and pumpkin in our
study village in South Kalimantan.
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

7. CULTIVATION AND COLLECTION
7.1. Seed Production & collection

Seeds are used to propagate Swietenia
macrophylla. The best results can be obtained by taking
seeds from a mother tree that is in good shape and
health. The amount of seed produced varies greatly
from year to year. The fluctuation could be due to
changes in flowering phenology or pollination or
fertilisation failure. From 10 to 15 years of age,
flowering and fruiting occur on a yearly basis. Seasons
for flowering and fruiting vary depending on where you
live.

The flowering season in Indonesia lasts from
July to September, and the fruiting season lasts from
December to February. When trees are leafless or just
emerging into new leaf right before the rainy season,
flowering occurs.

The fruits ripen in the dry season, when the
trees lose some of their leaves and the warm air dries
the fruits and encourages dehiscence. The fruits are best
obtained from the ground right after seed fall or from
the trees right before they open, either by climbing the
trees or cutting down the seeds with poles with metal
hooks. Fruit should be picked from the tree in the
middle or near the end of the fruiting season. Just
before the valves open and release the seeds, the
pericarp turns a light coffee colour when the fruits are
mature.
(https://en.wikipedia.org/wiki/Swietenia_macrophylla).

7.2 Seed preparation

Mature dry fruits or seeds (capsules) obtained
from the forest floor can be stored in sacks for a few
days without deteriorating significantly. To help unripe
capsules to open, they may need to be dried first. In the
sun, the capsules can be dried. To encourage capsules to
open, they can be placed on a rack over electric lamps
at a temperature of 38°C for 36—48 hours. The amount
of time it takes to dry a capsule is determined on its
ripeness as well as the ambient temperature and
humidity.

After drying for 1-4 days, depending on
ripeness, the fruits split apart, and the seeds are easily
removed by gentle shaking or raking of the fruits. To
make handling easier and reduce volume, the seed
wings are manually removed. The wing is broken 1 cm
above the base, and the seeds are deposited in a
container without wings. Table No. 3 showed
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Flowering and fruiting periods of Swietenia

macrophylla (Selected countries).

Table-3: Flowering and fruiting periods of Swietenia macrophylla (Selected countries)

Country Flowering Fruiting

Central & Northern South America April-June January-March
Southern South America September-October July-August

British Virgin Is. & Puerto Rico May-June September-October
Costa Rica March-April December-January
Solomon Islands - June-September
Philippines March-June December-March
Indonesia July-September December-February

7.3 Seed storage and viability

Fresh Swietenia macrophylla seeds have an
80-90 percent viability rate, though this varies for
stored seeds. The viability of seeds varies according to
their size.

Swietenia macrophylla seed, according to
Mayhew and Newton (1998), will not keep an
appropriate level of viability if stored at room
temperature and in humid circumstances for more than
3 months. When Swietenia macrophylla seeds are
damp, they are susceptible to chilling damage below
roughly 16 °C. They must first be dried before being
refrigerated. Dried seeds kept at 2-8 °C and steady
humidity for more than a year have been reported to be
viable. Deep freezing (at —20 °C) will keep seeds viable
for at least 2 years and maybe decades if they are dried
to a moisture content of 5% or less.

8. Propagation and planting

8.1 Sowing

The seeds are planted in 3—7 cm deep furrows
or holes in a light sand bed. Seeds should be germinated
in the shade and kept wet. Depending on the desired
size of the planting stock and whether or not
transplanting is planned, the sowing density may vary.

Containers can also be used to grow Swietenia
macrophylla. Growing stock in containers may result in
a more fibrous root structure and better results when
transplanted, but the cost may be prohibitive.

8.2 Planting

Weeds should be removed from all planting
areas. Close spacing can help to shade the ground and
so decrease weed development. Close spacing will also
help to prevent the growth of aggressive lateral
branches. Planting S. macrophylla normally requires a
2-3 m spacing. Figure No. 8 showed Swietenia
macrophylla seedlings. Figure No. 9 showed Five-year-
old S. macrophylla trees planted at a spacing of 4x5 m.

\ Rl
e

:\‘nu b PN S ‘ \

Fig-8: Swietenia macrophylla seedlings
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

Fig-9: Five-year-old S. macrophylla trees planted at
a spacing of 4x5m
(https://en.wikipedia.org/wiki/Swietenia_macrophylla)

9. Plantation maintenance

9.1 Weeding

Weeding is required to ensure maximum
growth and survival of seedlings. Some weeds
commonly found in young Swietenia macrophylla

© 2022 Scholars Academic Journal of Pharmacy | Published by SAS Publishers, India

[ v |



https://en.wikipedia.org/wiki/Swietenia_macrophylla
https://en.wikipedia.org/wiki/Swietenia_macrophylla

Umesh B Telrandhe et al., Sch Acad J Pharm, Jan, 2022; 11(1): 13-19

plantations are Imperata cylindrica Beauv., Clibadium
surinamense L., Melastoma malabathricum L. and
Merremia umbellate, Hallier.

9.2 Fertilizing

By changing the chemical composition of the
apical shoots and/or promoting vigour, fertilising
Swietenia  macrophylla  seedlings may reduce
susceptibility to shoot borer damage and/or increase
tolerance. Fertilizer is frequently given after planting in
a ring around the seedlings at a quantity of 75-100 g
NPK (chemical fertiliser) per plant.

9.3 Replanting

During the rotation, replanting can be done
twice. The first replanting is usually done one month
after planting to replace any dead seedlings, and the
second is done at the end of the second year.

Pruning

Pruning is the process of eliminating dead or
inactive branches from the lower trunk in order to
promote the growth of clear wood. It also lowers the
likelihood of illness and pest infestations (e.g. shoot
borer). Pruning is often done for the first three years
(Directorate of Industrial Plantation Forests 1990); this
should be enough to lessen the threat of shoot borer
because the moth primarily targets young trees. Pruning
is best done shortly before the rainy season.

9.4 Thinning

The major goal of thinning is to improve the
growth of the surviving trees so that they have a good
form for the final crop. Diseased or pest-infested trees,
deformed or poorly shaped trees, and repressed trees
should all be considered for thinning. Selective removal
of diseased trees may assist ensure that the final crop's
seeds are genetically less prone to assault or more
tolerant of it.

10. Control of pests and diseases

The shoot-borer Hypsipyla robusta is the most
devastating pest in Swietenia macrophylla plantations.
When terminal shoots display symptoms of dieback,
which eventually results in deformed trees, attacks are
most typically detected on saplings and polesize trees.
The larvae dig into saplings' budding shoots, damaging
the terminal bud and causing stem forking and growth
retardation.

There is currently no effective way to control
this insect. Shoot borer may be reduced by heavy
trimming for the first three years following planting. H.
robusta infestation was averted in preliminary studies
by growing Acacia mangium surrounding a S.
macrophylla plantation. Shoot-borer infestations were
similarly reduced when neem (Azadirachta indica) was
interplanted with S. macrophylla (Francis JK, 1991).

11. Growth and yield

For plantation planning, the capacity to
anticipate the growth and yield potential of Swietenia
macrophylla plantings is critical (Orwa et al., 2009).

12. CONCLUSIONS

It's vital that the nutrients from the miracle tree
are used to a variety of uses. Swietenia macrophylla has
anti-diabetic and anti-cancer properties. In order to
better verify the benefits of Swietenia macrophylla,
double-blind studies are less usual. The mechanism
behind this irony has yet to be found. Environmental
variables affecting the nutritional values of Swietenia
macrophylla leaves and other parts grown around the
world need to be looked into more thoroughly. A lot of
vexing questions have yet to be answered. The wood of
the plant is exploited on large scale by cultivators and
peoples for making furniture and timber use. So, the
tree should be exploited in large scale. So people should
use this in less amount for timber and other commercial
use.
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