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In ecological evolution, knowledge of seed form and seed dispersal mechanisms is crucial. This study is to
investigate plants that have primary seed dispersal mediated by wind and assess the different morphological
characteristics responsible for this dispersal in a few farmed Angiosperms. Eleven seed and fruit samples
taken from cultivated plants in the Chandigarh and Patiala (Punjab) areas are the subject of the current
study. It was discovered that fruit and seeds have unique coverings and appendages, such as modified
wings, hairs, or some light-weighted, delicate papery structures, which help disperse seeds and fruits by
carrying them to far-off locations via wind currents and flows. This process is known as anemochrory.
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ABSTRACT

Introduction
According to Baker (1974), a species’ reproductive

potential, number, habitat range, area occupied, and ability
to carry on the genetic line can all be used to gauge its
evolution. Tree layers made up of pioneer species are
frequently where wind-dispersed seeds can be discovered
(Bansal and Sen, 1981). According to Willson et al. (1990)
and Nathan et al. (2011), wind-mediated seed dispersal
is the most significant and thoroughly researched dispersal
method. According to Schurr et al. (2005) and Zhu et al.
(2019), there are two types of seed dispersal that are
defined in the literature: primary dispersal, which involves
the movement of seeds via the air, and secondary dispersal,
which involves subsequent movement of seeds across
the ground before the seed becomes caught.

The dispersal environment and dispersal features are
key factors in wind dispersal. The horizontal wind speed,
vertical uplift and turbulence are important characteristics
of the dispersal wind environment. Nathan et al. (2011)
talked about the morphological characteristics of seeds
and fruits that carry seeds, including the existence of
hairs, wings, small size and an adaptable structural
framework that makes it easier for the seeds to travel

through the air. Plant species use morphological and
anatomical adaptations as part of their dispersal
processes. Some plants may undergo informed dispersal,
in which dispersal-related features are altered based on
environmental conditions, according to Seale and
Nakayama (2020). To make it easier for plants to spread
by biotic or environmental carriers, their dispersal units
have evolved from basic to more sophisticated structures.
According to Takenberg et al. (2003), the presence of
membranous wings or fluffy seed hairs significantly boosts
the likelihood of wind distribution.

In order to disperse seeds to farther-off locations,
tree species mostly adopted the wind dispersal
mechanism and displayed distinctive morphological
adaptations. In order to better understand these
characteristics and the main mechanism of dispersal, I
conducted this study on eleven angiospermic plants:
Albizzia lebbek (L.) Benth, Calotropis procera Ation,
Chukrasia tabularis A. Juss., Jacaranda mimosifolia
D. Don, Koelreuteria elegans Subsp. formosana,
Lagerstroemia indica L., Moringa oleifera Lam.,
Nerium indicum L., Oroxylon indicum (L.) Benth. ex
Kurz, Sterculia alata Roxb.
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Materials and Methods
Study area : Samples of dried seeds and fruit were

gathered from the Chandigarh region (30.7333° N,
76.7794° E) and Patiala, Punjab (30.3398° N, 76.3869°
E). The years 2021–2024 were used for the explorations.

Sample collection : At the time of their spread, the
fruit and seed samples were gathered in 2021–2024 and
stored in the herbarium of the Department of Botany at
Multani Mal Modi College in Patiala.

Identification : The India Biodiversity Portal, the
CABI digital library, and the Database of Plants of the
Indian Subcontinent were used to identify the samples.

Evaluation : In the laboratory, additional
morphological analysis of seed and fruit characteristics
was conducted, encompassing general measurements of
plant sample size, type, weight, color, quantity, and image.
Fruit dehiscence and splitting mechanisms were also
documented to show how the seeds were released.

Results and Discussion
In order to investigate the methods of primary seed

dispersal mediated by wind, eleven Angiosperms were
explored and analyzed. A table compiles numerous
findings about the properties of seeds.
Albizzia lebbek (L.) Benth.

Nearly every region of India has it as a roadside tree
(India Biodiversity Portal, 2016) and it is also grown in
gardens as a shade tree (Gupta, 1993). It is frequently
seen in Chandigarh as a roadside tree (Kohli et al., 1998).
A. lebbeck is a deciduous tree that grows to a height of
30 meters. It produces indehiscent fruit pods that contain
5–12 seeds each. The huge (15-30 × 2.5-5.0 cm)
elongated, thin pods are pale yellow in hue (Fig. 1).
According to Lowry et al. (1994), seeds are naturally
dispersed across long distances via intact indehiscent
pods. Fruits are papery pods that are easily carried away
by wind due to the pericarp’s expansion.
Calotropis procera Ation

Usually found in wastelands, it produces fruit and
flowers all year round in India (Little et al., 1974). The
4.5-meter-tall shrub has recurved follicular fruits that
encase brown, flattened, 5-cm seeds with silky hairs (Fig.
2). These smooth hairs serve as wings on seeds. Hairs
that cover the entire or partial surface of seeds aid in
their wind-borne dissemination. According to Francis
(2002), light breezes carry seeds several hundred yards.
Chukrasia tabularis A. Juss.

Growing to a height of 25 meters, it is cultivated as
an avenue tree. The gray to brown, subglobose, woody,

5-valved capsules measure around 4.5 × 3.6-4 cm and
contain a large number of seeds (Fig. 3). The seeds are
about 3-3.5 × 0.5 mm and are flat and oval. The seeds
are lightweight and contained in woody, valved, dehiscent
capsules that split open to reveal flat, membrane-winged
seeds.
Jacaranda mimosifolia D. Don

The plant commonly referred to as Jacranda belongs
to the Bignoniaceae family. The deciduous tree J.
mimosifolia is grown as an ornamental tree and can reach
a height of 20 meters. Fruits are 3.3–5.7 cm long, disc-
shaped capsules that are flattened and have two valves
(Fig. 4a, b). Its seeds have a brown membrane integument,
a hyaline wing, and a cordiform-orbicular morphology
(Fig. 4c). A thin membrane that functions as a wing and
generally encircles the seed body (PIER, 2014) and allows
for long-distance wind dispersal is advantageous for
colonization (Gogosz et al., 2015). The seeds are most
suited for wind dissemination since they are born in
dehiscent pods, which are lightweight and have feathery,
circular wings.
Koelreuteria elegans Subsp. formosana

Fruits with papery, three-valved capsules up to 50
mm long are produced in drooping clusters by a medium-
sized deciduous tree that is 5–12 m tall (Fig. 5). Black
seeds are affixed to the valve’s lower surface. The pink
papery capsule breaks into three pieces, as the wind blows
the seeds away.
Lagerstroemia indica L.

In many tropical and subtropical regions of the world,
this lovely little tree has become naturalized. The dry,
brown, spherical, woody capsular fruits of small trees up
to 7m tall are 1–1.3×0.7–1.1cm in size, often 6-valved,
and have a persistent calyx (Fig. 6). The seeds are about
8 mm in size. When capsules dehisce lengthwise, several
winged, light, flat seeds are released.
Moringa oleifera Lam.

Known by most as Moringa, this plant originated in
North India’s sub-Himalayan regions and was brought to
all tropical and subtropical areas (Qutani et al., 2023).
Moringa, a member of the Moringaceae family, is
extremely important in medicine. 10 m tall Moringa
oleifera trees produce hanging, three-sided, brown, 16–
18 inch long capsular fruits. Fig. 7 shows that the seeds
are dark brown, spherical, and 2 cm in size. They have
three white, papery expanded parts that serve as wings
and aid in wind dispersal. When the fruit ripens, the seeds
are released when it ruptures or splits open longitudinally.
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Nerium indicum L.
Apocynaceae is a family of evergreen shrubs that

are grown as attractive plants in Indian gardens. Fruits
range in length from 4 to 6 inches and are cylindrical
(Fig. 8). To release its hairy seeds, the fruit’s small follicle
opens. The seeds are about 7 mm in size and have a
hairy tuft to aid in dissemination.

Fig. 1 : Fruit of Calotropis procera Ation Fig 2. Hairy seeds of Chukrasia tabularis A. Juss. Fig 3. Woody capsular fruit and
flat seeds of Jacaranda mimosifolia D. Don Fig 4a. Capsular fruit b. split fruit c. winged seeds of Jacaranda mimosifolia
D. Don Fig 5. Split capsular fruit with seed of Koelreuteria elegans Subsp. formosana Fig 6. Capsular fruit and winged
seeds of Lagerstroemia indica L. Fig 7. Seeds with papery wings of Moringa oleifera Lam. Fig 8. Follicular fruit and
hairy seeds of Nerium indicum L. Fig 9a. Plant body with capsular fruit b. Papery winged seeds of Oroxylon indicum (L.)
Benth. ex Kurz Fig 10a. Plant bearing achene fruits b. Seeds with hairy pappus of Sonchus oleraceus L. Fig 11a. Plant
body with woody follicular fruits b. large winged seeds of Sterculia alata Roxb.

Oroxylon indicum (L.) Benth. ex Kurz
In tropical and subtropical regions, Oroxylum

indicum, a medium-sized tree that is a member of the
Bignoniaceae family, thrives alongside roadsides. Fig. 9
shows the woody, long, sword-like fruits with two-valved
capsules that contain kidney-shaped, yellowish spherical
seeds encased in a light-brown papery wing. For airborne
dissemination, the seeds’ papery wings provide buoyancy.
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It is known that seeds that weigh more have spread farther
(Bhuyan et al., 2000).
Sonchus oleraceus L.

Asteraceae is a family of annual herbs that grows to
a height of about one meter. Cypsela fruit is achene, a
single-seeded indehiscent variety (Fig. 10). Brown, 2.5-
3.75 x 0.7-1 mm, oblanceolate achenes are joined at the
top end by white, cottony pappus that is 10 mm long.
Hutchinson et al. (1984) attribute the achenes’ extensive
distribution to tall scapes and lightweight achenes with
dense filamentous pappi characteristics of S. oleraceus.
Sterculia alata Roxb.

This deciduous tree, which belongs to the Malvaceae
family, is commonly referred to as Buddha Coconut. It
may reach a height of 20 to 25 meters and is grown as an
avenue tree. Large, woody fruits with 3-5 follicles that
are obliquely spherical and 10–12 cm long are produced
(Fig. 11). The seeds are compressed, oblong, brown,
winged, and 5-7.5 cm long, with 40 seeds per follicle.

Bansal and Sen (1981) explained anemochory, a
unique wind-driven seed-dispersal process in plants.
Pappus, wings and plumed seeds are examples of
modified features seen in wind-dispersed seed plants.
Currently seen in Sonchus oleraceus, the ‘pappus’ are
hair-like alterations of the persisting calyx. This is the
distinctive quality of Asteraceae family members. Pappus
protects the achenes (fruits) when they are encased in
the involucres and aids in their dissemination once they
are released from the inflorescence when they are
mature. The achene floats in the air thanks to the pappus’s
parachute-like ability to carry it. According to Seale and
Nakayama (2020), the Apocynaceae family has
separately evolved structures similar to the pappus in the
Asteraceae family. Typically, the pappus has about 100
tiny hairs composed of dead, hollow cells (Cummins et
al., 2018).

Many plant seeds have thin, flat membraneous wings
as appendages so they can glide during wind dissemination.
The winged structures in Albizzia lebbek (L.) Benth,
Chukrasia tabularis  A. Juss. and Jacaranda
mimosifolia are considered in this study. D. Don,
Oroxylon indicum (L.) Benth. ex Kurz, Lagerstroemia
indica L., Moringa oleifera Lam., Koelreuteria
elegans Subsp. formosana and Sterculia alata Roxb.
Partially or completely covered hairs on the seed body
are characteristics of comose or plumed seeds. The plant
Calotropis procera yields two pedicellated follicles. By
rupturing the ventral and dorsal sutures, the follicle
progressively opens up to reveal seeds in a saucer shape.
Silky white hairs adorn the mature, dried seeds, which

are separated by wind currents that carry them great
distances. A case similar to this was documented in
Nerium indicum.

Conclusion
More research in this area is required given the

significance of seed dispersal mechanisms for a species’
evolutionary success. In-depth research on these plants
is necessary to have a better understanding of the
secondary mechanism of wind-borne seed dissemination.
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