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ex Kunth (IPNI 2023). It is a widely distributed non-
native shrub in the Indian subcontinent plains, inhabit-
ing extensively in the semi-arid, tropical to subtropical 
regions. Due to its excellent adaptation, it has also nat-
uralized in lower and mid Himalayan ranges. Tecoma is 
derived from Mexican term ‘Tecomaxochiti’, meaning 
‘vessel flower’ as observed by the cup or trumpet-shaped 
blooms and ‘stans’ symbolizes ‘standing’ or ‘erect’ (Bhat 
2019), as evident from the erect growing shoots emerg-
ing from arching branches. The South American native is 
commonly known as ‘yellow trumpet bush’, ‘yellow bells’, 
‘yellow elder’ ‘Ramat Emas’, and ‘Ginger-Thomas’ (CABI 
2023). The Tecoma flower is considered as an official 
emblem of the United States Virgin Islands and Bahamas. 
Due to its recurring bright yellow trumpet shaped flow-
ers and persistent and dark green foliage round year, it is 

Introduction
Tecoma stans (L.) Juss. ex Kunth is perennial shrub 
belonging to the Bignoneaceae or trumpet vine family, 
which is comprised of more than 100 genera and 600 spe-
cies (Bor and Raizada 1990). The species, over time has 
had several nomenclature authorities, however the cur-
rent recognized nomenclature is Tecoma stans (L.) Juss. 
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Abstract
Tecoma stans is a widely distributed tall ornamental shrub in the plains of Indian subcontinent and is considered 
an invasive species across Argentina, Australia, South Africa, Pacific Islands and tropical regions of Asia. Besides 
having an ornamental significance, T. stans has been extensively investigated for its pharmaceutical applications 
as a source of bioactive compounds. In addition, the shrub is cultivated commercially as a potted flowering plant. 
We believe that T. stans, being a hardy, invasive and aggressively growing species, holds a considerable potential 
and a promising solution for re-greening waste and degraded lands outside its invasive range, due to its wider 
adaptability and drought tolerant characteristics. The shrub is an excellent source of pollen and nectar, that attracts 
diverse insect-pollinators and several species of birds. The prudent plantation of this shrub has the potential to 
restore the ecology of barren landscapes, that can change its perspective of ‘being invasive’ to ‘being ecologically 
healthy’ across the tropical, semi-arid and subtropical regions worldwide. This paper reviews the current updates on 
ecology, life cycle including morphology, plant growth characteristics, flowering phenology, reproductive biology, 
breeding system and fruiting of T. stans. In addition, details on insect-pollinator diversity and natural regeneration 
potential have also been discussed, besides highlighting its therapeutic and landscape use.
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extensively used for landscape beautification. In addition, 
Tecoma stans is a source of bioactive compounds that are 
extracted from fruits and flowers. Several studies (Sbihi 
et al. 2015; Taher et al. 2016; Bakr et al. 2019; Khatak et 
al. 2019) have assessed potential pharmacological uses of 
T. stans with therapeutic significance. The genus Tecoma 
is believed to be a taxonomically diverse group, yet 
revealing similarity in several of the polymorphic char-
acters (leaves, branching pattern and inflorescence form) 
believed to be influenced by the environment. To date, a 
comprehensive assessment of ecological distribution and 
diversity of T. stans is deficient in the literature. More-
over, the morphology, reproductive biology, growth pat-
tern and regeneration potential, have not been reviewed 
comprehensively. In this review, the description of 16 
Tecoma species has been presented in tabular format 
(supplementary table S1), to acknowledge the readers 
for appropriate distinction between these species based 
on vegetative and floral traits. The present review high-
lights these aspects citing classical and recent references, 
dating between 1864 to 2023. Further, the review pres-
ents a discussion on functional importance of T. stans 
in the landscape and its daptability and response to cli-
mate change impacts. Seasonal patterns of flowering and 
fruiting have also been highlighted, along with a detailed 
account of insect-pollinators documentation.

Ecological distribution and diversity
The genus Tecoma inhabits drier regions at an altitude of 
0-2000 m above sea level in areas receiving mean annual 
rainfall of 600 to 1100 mm and temperature in range of 
20 to 32oC (Orwa et al. 2009). Tecoma has a wide natural 

distribution in neotropical geographical regions com-
prising Central and South America, including the tropi-
cal southern part of Mexico and the Caribbean (Fig. 1). 
The species is reported to be introduced in 86 countries 
and islands (GBIF 2023). The genus is stated to be of least 
concern (IUCN 2019) and not threatened (BGCI 2019) 
comprising 16 species, out of which 14 species have been 
found native to Neotropics and two in Africa (Gentry 
1992; POWO 2023). The shrub inhabits areas with abun-
dant sunshine, on a well-drained low to medium fertility 
soils. Predominately, the shrub is found in coastal and 
inter-Andean regions’ (Macbride 1961), however, iso-
lated populations of Tecoma have also been documented 
by several explorers [(Bridgewater et al. 2003); (Pen-
nington et al. 2000, 2004a; Prado and Gibbs 1993; Wood 
2006), in the regions adjoining seasonally dry forests of 
South America. However, the shrub is considered as an 
exotic species in neo-tropical regions comprising Central 
America, Caribbean and South America. Tecoma species 
commonly found in northern parts of India include T. 
stans, T. capensis, T. gaudichaudi and T. smithii.

The genus Tecoma comprises two basic species, Tecoma 
fulva ssp. Garrocha (Hieron.) J.R.I. Wood and Tecoma 
stans (L.) Juss. ex Kunth. exhibiting distinct floral pheno-
types with different species of floral visitors and pollina-
tors. Tecoma stans flowers are chiefly characterized with 
yellow flowers and are specifically pollinated by hum-
mingbirds. The flowers of Tecoma fulva ssp. Garrocha has 
tubular red-orange flowers that are bee pollinated (Curti 
and Ortega-Baes 2011). The hummingbird-pollinated 
group is limited to the regions adjoining central Andes, 
from Peru to northern Chile and Argentina, and appears 

Fig. 1  Distribution of Tecoma stans in its native (green) and introduced (purple) range (KBD 2023)
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to be undergoing an active evolutionary divergence with 
appearance of similar morpho-types in inter-Andean val-
leys. The later yellow-flowered group consists of several 
polymorphic species varying in their leaf architecture 
and form. The one with simple leaves inhabit in west-
ern Ecuador, second with tri-foliate leaves is common in 
northwestern Peru and southwestern Ecuador, and third 
morpho-type with slightly more obtuse leaflets are found 
at higher altitudes in the Andes of Peru and Bolivia.

Invasiveness
The potential encroachment of T. stans inhabiting waste 
and degraded lands has been documented by several 
researchers (Gilman and Watson 1993; Klein 2002) and 
important biological databases (USDA ARS 2013; GISD 
2023; PIER 2023) worldwide (e.g., Atlantic Islands, Asia, 
Argentina, Australia, South Africa, and Pacific Islands). 
In Australia, T. stans appear as dense shrubs that com-
pete with native species growth and regeneration. The 
shrub was brought to Brazil as an ornamental plant, but 
spread quickly throughout pasture-lands and non-crop 
areas. Tecoma can be seen invading roadsides and near 
watercourses in subtropical and tropical savannah Brazil, 
where it is considered an invasive species (Cunningham 
Peter 2008). Tecoma plants are regarded as unwelcoming 
in the Brazilian state of Parana and since 1995 the spe-
cies has been illegal to cultivate and sell in the nursery. In 
Namibia, T. stans has been found invasive in Outjo region 
(Macdonald and Nott 1987). This shrub has been catego-
rized as class one invasive alien species in South Africa, 
to the extent that its vegetation is no longer tolerated in 
countryside and in urban areas. The trading on its propa-
gules (seeds, unrooted cuttings, suckers, rooted plants) is 
prohibited and its transport or dispersal to other regions 
of the country is considered illegal (Henderson 2001). 
Further, it is believed that foraging of leaves could pres-
ent a substantial health danger to cattle. Thus, it can be 
concluded that wide-spread invasion of Tecoma could be 
detrimental for the existence of native species, that even-
tually may weaken their growth and deprive them with 
availability of scare natural resources (Klein 2002).

Tecoma is an anemochory species, which, disperses its 
seeds far and wide, lending to a major factor in its inva-
sive tendencies. The ability of Tecoma to bear flowers and 
fruits round the year in diverse agro-climate enables it 
to produces copious amounts of wind-borne seeds (Gil-
man and Watson 1993; Giddy 2004). The shrub has the 
potential to naturally perpetuate vegetatively through 
root suckers, often seen arising in clusters adjoining the 
crown of the shrub. Other factors favouring its invasive 
potential include rapid growth, bearing flowers during 
second year of its establishment, potential for attracting 
diverse insect-pollinators, drought tolerance, adaptabil-
ity to wide range of soils, and its appreciable resistance 

to pests and diseases. Further, the orthodox seeds, can be 
stored for long periods without any considerable loss in 
germination under ideal conditions (Orwa et al. 2009).

Morphology
Tecoma stans can reach up to a height of 8.0 m, but rarely 
exceed 10  m with stem diameter of up to 25  cm in its 
natural habitat. The leaf arrangement is opposite, and 
leaflet margins are serrated. The mature leaves are impar-
ipinnate with usually simple leaf pair at the first node 
followed by emergence of tri-foliate leaflets arranged in 
opposite pair. The nodes at the terminus have compound 
leaves comprised of 5 to 13 leaflet pairs and one terminal 
leaflet. The leaflets are lanceolate to elliptic, ranging 3.8 
to 12.7 cm in length, 2.5 to 5.08 cm wide, and olive green. 
The leaflets have dentate to serrate margins, longitudi-
nally extended with a broad base and a pointed tip. The 
thin leaflets of Tecoma are considered as a heliophyte and 
apparently mesomorphic. The leaves are glabrous, appear 
light green above and paler under the surface. The leaf 
morphology and the leaflet number vary greatly in dif-
ferent species and is believed to be much affected by the 
age of plant and environmental factors (Rana et al. 2023). 
The trumpet shaped bright yellow flowers in Tecoma 
appear in raceme form of inflorescence containing single 
ovary and many ovules. Its flowers are borne in terminal 
panicles, with a yellow corolla of 4 to 4.5 cm long and the 
nectaries are at the base of the ovary. Current season’s 
growth bear bright yellow funnel shaped flowers in clus-
ters within two years. The yellow trumpet shaped flow-
ers are borne in loose terminal racemes or panicles that 
are only slightly fragrant (Neal 1948), or have also been 
reported to be “very fragrant” in Mexico (Vasey and Rose 
1890). The variety velutina, in contrast, is reported to 
lack odor (Bailey 1941). The flowers of T. stans contain 
certain flower pigments. Scogin (1980) isolated several 
floral pigments that include glycosides of cyanidin, del-
phinidin and pelargonidin.

The stems are glabrous, 4-angled with varying hues 
of green during young stage turning to pale or reddish 
brown in previous season’s growth. The young imma-
ture stems can be seen with conspicuous whitish elon-
gated lenticels with a grayish corky bark. These lenticels 
appear oval to round in form with longitudinal fissures, 
more prominent over older stems that sloughs off read-
ily. As the shrub ages, the bark becomes rough textures 
and appear fissured. The fruit pods are elongated (11 to 
20 cm) and appear compressed. The pods contain about 
10 to 20 seeds in each locule and are non-endospermic 
with papery appearance of seed coat. Axillary buds in 
leaf axils of shoots are often found superposed in pairs. 
Fleshy pseudo stipular pair of bud scales, turn brown and 
scarious before bark matures over the branch. The bark 
averaged 2 to 3  mm thick develops over mature stems 
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reaching 10  cm in diameter. The wood is moderately 
dense and heavy with presence of prominent growth 
rings (Record and Hess 1940). However, it is not certain 
whether these rings are formed as a result of seasonal or 
alternating cycles of vegetative and reproductive growth.

Flowering phenology
The plant is seen flowering and fruiting throughout the 
year, but with a high proportion flowering during open 
sunshine with cold to mild temperatures (11.5 to 38.0 °C). 
Flowering in T. stans varies from recurrent flowering to 
seasonal. In Mexico, T. stans flowers profusely between 
August and November, typically exhibiting two flushes 
annually (Pesman 1962). In the rugged rainforests of 
Costa Rica, this species flowers from November to April 
(Allen 1956), and during September to January in the 
Republic of Colombia. In Florida, T. stans blooms dur-
ing spring, extending its flowering till September (Apgar 
1910). In Puerto Rico, T. stans can be seen flowering pro-
fusely during winters, although reveal flowers ceaselessly 
throughout the year (Hume 1951).

On the Indian sub-continent, the species flowers 
throughout the year, profusely during August through 
December (Bor and Raizada 1954). Corner (1940), 
observed that T. stans flowers several times a year, par-
ticularly during rains following a period of dry spells. It 
was therefore concluded that Tecoma responds to sudden 
drops in air temperature as evident from profuse flush of 
flowers emerging after rains or pre-monsoon showers. 
Torres and Lopez (2011a) characterized Tecoma as a long 
day (LD) plant and revealed a direct relation between 
photoperiod and flowering on longer exposure to far-red 
light under LDs. In the warmer and tropical regions, the 
species often tends to bloom profusely during mild win-
ters. The dry season accompanying morning temperature 
range of 22–25 oC (71.6–77.0 oF) have been found more 
favorable for availability of abundant pollinators around 
Tecoma shrub, thereby enhancing the probability of pol-
lination and fruit set (Kumar and Singh 1988).

Palynology and pollination
The basic chromosome number of T. stans is n = 7, with 
polyploidy and aneuploid chromosome addition or loss 
accounting for the current variability (Goldblatt and 
Gentry 1979). Tecoma species flowers cannot set fruits 
and reproduce with their own pollen due to the presence 
of dichogamy (Muller 1868). The pollen grains exhibit a 
distinct tricolfate form with three germinal furrows with 
symmetrical and globose structure (Gentry 1979). In the 
tribe Tecomeae, two more pollen types have been iden-
tified – one is monocolpate, with a single germinal fur-
row; and stephanocolpate, with arrangement of germinal 
furrows around the equator of the grain (Gentry 1979). 
The pollen grains appear whitish and spherical, with 

smooth but sticky surface. Only 12 ± 3.0% of the pollen 
examined were found shriveled while ascertaining their 
viability through acetocarmine test (author’s personal 
observation). Suryakanta (1973) commented that the 
pollen grains of all lianas (climbers with or without ten-
drils) exhibit a lot of variation regarding both apertures 
and exine patterns. Climbers from the Tecomeae tribe, 
like Pandorea, did not exhibit such variation in pollen 
morphology.

The two lobes of stigma separate on being receptive, 
with the lower lobe curling towards the ventral side of the 
corolla tube and the upper lobe resting against the dorsal 
side of the tube. It stays that way as the bloom ages, with 
the lowest lobe curling unless it is touched. The majority 
of the time, pollinator activity in the corolla tube would 
act as a stimulus for the closure. Studies reveal that the 
stigma will regain its position if the closure was caused 
by contact (Newcombe 1922, 1924; Petersen et al. 1982). 
When foraging on Campsis radicans, ruby-throated 
honey eaters have been found to touch the anthers or 
stigma by probing inside deep in the corolla tube, but 
when they probed between the calyx and corolla, they 
had no influence on pollination (Bertin 1982). Harborne 
and Smith (1978) concluded that bee-pollinated flowers 
usually have a delphinidin-dominated floral pigments, 
while those pollinated by lepidopteran insects predomi-
nately have cyanidin-based pigments.

Pollinator diversity
The flowers of T. stans are reported to be visited by several 
insect species (Fig. 2) such as bees, butterflies, and moths 
and by hummingbirds (Menninger 1962). The flowers 
are an important forage resource for the Apoidea family 
to around 48 species of bees (Silva et al. 2007). Around 
ten insect taxonomic groups have been reported in 
north western Costa Rica with a specific foraging period 
(Table  1, Wojcik 2011). Amongst several pollinators, 
Jamaican Mango hummingbirds were observed to visit 
flowers often, compared to the visitation by Honey bees 
(Apis mellifera L., family: Apidae; Order: Hymenoptera) 
and other insects. The nectar of Tecoma flower has been 
reported ‘nutritious food’ for the foraging bees (Standley 
1926). The size of bee species A. mellifera was found too 
small to come in contact with the anthers or style effec-
tively for ensuring successful pollination. Tecoma stans is 
considered primarily a hummingbird-pol1inated flowers 
and it seem structurally well-suited for conducting effec-
tive transfer of pollen ensuring pollination success. Bee 
species such as Centris tarsata Smith and Exomalopsis 
fulvofasciata Smith (order-Hymenoptera; family-Apidae) 
are believed to be the effective pollinators found abun-
dantly during the flowering, while Scaptotrigona depilis 
Moure of same order and family was seen as a frequent 
visitor for robbing nectar and pollen. Nearly 87.5% of the 
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insect species visited Tecoma flowers exclusively for for-
aging nectar, varying in sugar concentration, higher dur-
ing the day time relative to noon when the nectar gets 
evaporated. A nectar concentration ranging 26.4–32.7% 
was quantified at different stage of flowering during 10 
am to 2 pm. In addition, the specialized structure called 
‘osmophore’ was also detected in the petals (Pelton 1964) 
that is believed to emit a mild characteristic odor from 
petals of Tecoma during early morning hours.

Wasps such as Xylocopa latipens, X. pubescence, Vespa 
sp. and Macroglossum gyrans forage on nectar; all other 
bee species forage on both pollen and nectar (Bor and 
Raizada 1990).

Floral larceny
Tecoma flowers yield a sweet nectar in minute quantities 
in the shallow cupuliform hypogenous disk found at the 
flower base subtending the ovary. The wide-mouth cone-
shaped corolla, gradually narrows down at the base and 
provides a safe passage for a variety of insects and bird 
pollinators to reach the nectar. Floral larceny may affect 
the reproductive success, however, the consequences of 
foraging of nectar by bees and wasps are sometimes neu-
tral, or may likely reward the flower with successful pol-
lination of the stigma. A Bombax bee (Genus species) was 

found to be a regular visitor at the base of the corolla slits 
(Bertin 1982). Ants and hummingbirds regularly punc-
ture the corolla base in search of sweet nectar, however, 
the reward for nectar is reciprocated by repelling the her-
bivores that usually get annoyed by the presence of these 
ants (author’s personal observation). Other frequent nec-
tar robbers of Tecoma flowers include bees, hawk moth 
and wasps. Tecoma stans often has low natural fruit set, 
which necessitates the intervention of pollinators to 
increase the chances of pollination and nectar robbers are 
believed assist in increased fruit set. However, the stud-
ies conclude that T. stans planted as an ornamental plant 
in urban areas had higher probability of resource theft 
(nectar and pollen) and lower fruit set (Curti and Ortega-
Baes 2011). Besides, the structural modifications in flo-
ral organs may also discourage frequent visits by small 
insects for foraging nectar. The inner surface of corolla 
lobes is slightly sticky, and the base of the filaments are 
found glandular and pubescent. The calyx also possesses 
extra-floral nectaries, which are depressed multicellular 
with saucer-shaped glands (Seibert 1948; Govindu 1950). 
These glands exude liquid droplets that attracts ants and 
honeybees. The extra-floral nectaries probably evolved as 
an adapting strategy that prevent browsing by herbivores. 
It was observed that this localized pattern is irrespective 
of nectar production by Tecoma flowers in urban and 
countryside areas, since the secretion pattern was found 
similar in both the habitats (Arceo-Gomez et al. 2011).

Reproductive biology
Understanding the reproductive biology of flowers is 
crucial to estimate reproductive success through a flow-
er’s breeding behavior and pollinator-flower interac-
tion, which can be variable over changing seasons (Singh 
2023). Sexual reproduction is a natural phenomenon to 
create variation in the progeny and ensures survival of 
species in adverse climate (Moza and Bhatnagar 2007). 

Table 1  Dominant foraging period of 10 taxonomic insect 
groups visiting resources of Tecoma stans. 
(adapted from Wojcik 2011)
Dominant foraging period
Early morning Full day Sporadic
Taxonomic groups
Apis Centris* Epicharis
Euglossa Halictus Eulema
Mesoplia Trigona Melitoma
Xylocopa
* Centris eurypatana Snelling was the dominant species collected across all three 
landscapes, constituting 46.8% of all bees collected

Fig. 2  Percent proportion of foraging species on Tecoma stans Reconstructed from tabular data, (Adapted from Menninger 1962)
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The reproductive biology of T. stans has been nicely 
presented (Pelton 1964) and has been recently revised 
extensively (Rana et al. 2023), incorporating peculiar 
inflorescence characteristics, various stages of flowers 
and pod development. Various growth stages were desig-
nated (Fig. 3, a) from floral bud emergence till flowering 
(A to D) and thereafter from fruit set until pod maturity 
(E to H). The floral buds of Tecoma took approximately 
four days to pass from stage A (bud appearance) through 
stage C (balloon stage). Anthesis occurred two more 
days after stage C to the fully open flowers (stage D). The 
colour variation in corolla was also observed with varying 
hues of green to yellow with progression of stages A to 
D. The corolla colour revealed blend of yellow with green 
during transition between stages B and C.

Fully open flowers revealed four functional stamens 
that lie bunched in two pairs against the upper lip of the 
corolla, with one pair slightly visible above the other. The 
anthers appear villous with tiny hair like projections that 
facilitates pollen adherence upon dehiscence, thereafter 
aiding in pollen adhering to pollinator legs and append-
ages (Curti and Ortega-Baes 2011). During bud anthesis, 
the two lobes of each anther begin diverging, until the 
divergence approaches 180 degrees (Fig. 3, b). The pollen 
sacs of one another align in a straight line orienting par-
allel and adjacent to the style. The upper pair of anthers 
dehisce by a longitudinal slit, coinciding with the time of 
opening of the corolla. Presence of peculiar but a func-
tionless staminode can also be seen that aid in attract-
ing pollinators in guiding their way inside the throat of 
flower besides playing a structural role in preventing self-
pollination (Walker-Larsen and Harder 2000).

The style and stigma protrude towards the upper lip 
of the corolla. The stigma consists of two large flat lobes 
with very delicate inner surfaces, which close together 
at a slight mechanical disturbance or a gentle touch. 
The lobes appear greenish and are minutely hairy from 
inside and have smooth outer surface. These sensi-
tive lobes close within 10–30 s after a slight mechanical 
stimulus and regain their position after 5–10  min. This 

thigmotropic behavior of stigma ensures cross-pollina-
tion by receiving the pollen from pollinators entering the 
corolla, but prevent self-pollination by closing before the 
pollen of same flower adhering to the body of pollina-
tors can dust over the receptive stigmatic surface (Pelton 
1964).

Breeding system
T. stans exhibits dichogamy however, investigations 
undertaken (East 1940) revealed the occurrence of pro-
tandry in several species from Bignoniaceae. It has 
been found that self-incompatibility occurs in several 
unnamed Tecoma species (Pelton 1964). The receptiv-
ity of only the upper stigmatic surfaces restricts autog-
amy of open flowers. The chances of self-pollination are 
also rare, since usually the lobes of stigma are closed in 
an opened buds and the anthers can only dehisce until 
the complete flower opening till the third day of anthe-
sis. After a gap of 8 h, the lamellate stigma lobes unfold 
indicating the commencement of receptivity to the con-
specific pollen. Stigma receptivity remains until the early 
afternoon of the 3rd day in the flowers that open in the 
morning period and until late night of the 3rd day in the 
flowers that open in the afternoon period. The duration 
of stigma receptivity was confirmed by hydrogen perox-
ide (H2O2) test (Dafni 1992). The stigma lobes that fail to 
receive pollen after the receptive period, fall off on the 
4th day of anthesis. This indicates that the staminate and 
pistillate receptivity functions are temporally off-set to 
exclude self-pollination. Stigmas of morning flowers have 
the possibility of receiving pollen from the flowers open 
in the afternoon of the same day, the next day and on the 
morning of the consecutive day while those of afternoon 
flowers receive pollen from the flowers that open on the 
next two consecutive days (Fig.  4). Therefore, it can be 
concluded that the floral sexual system evidenced in T. 
stans represents a temporal dioecism. This sexual system 
impedes autogamy, minimizes geitonogamy and enhance 
chances of xenogamy (Cruden 1977). A hybridization 
attempt was conducted between several interspecific 

Fig. 3  (a) Developmental stages in flower of T. stans. (A) Bud primordia (B) Tight bud enclosed within calyx. (C-E) Buds at color show stage (F) Buds longi-
tudinally and laterally revealing varying hues of yellow. (G) Balloon stage (H-I) Petal lobes began to unfurl. (J) Anthesis (K-L) Petals shrivel post pollination 
and fertilization success. Scale bars: A-F: 2 mm; G-I: 40 mm; J-L: 60 mm. (b) Two anther lobes begin diverging apart (encircled) during anther dehiscence. 
(Rana et al. 2023;Photograph cited with permission from Elsevier, license number 5,602,561,230,437)
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crosses between T. stans x T. garrocha with an objective 
to develop hybrids with potential ornamental value. The 
selected progeny was found to have an orange corolla 
with an intermediate flower size with horizontal and 
vertical diameter of petal limb measured 35.3  mm and 
31.4 mm respectively. The length and maximum diameter 
of petal tube was recorded 43.9 mm and 11.5 mm respec-
tively. The new hybrid had the potential to compete with 
the Japanese flower markets (Kobayashi et al. 2004).

Fruiting and seed set
The shrub enters reproductive phase second year of its 
growth and begins flowering at a height less than a meter. 
In Cuba, the shrub has been seen blooming at a height 
of about 60 cm. However, it has been observed that the 
percentage of flowers yielding maturing fruits following 
fertilization success were found low in the Tecoma plants 
that came into bearing early, during second-third year of 
their growth (Anonymous 1958). A mean count of several 
old inflorescence on four shrubs growing on Mt. Long 
revealed that only 209 flowers yielded ripened fruits out 
of 1422 flowers, representing a fruit set of 14.7% ± 0.9% 
(Pelton 1964). The flowers which have not been success-
fully fertilized, remain attached by their persistent brown 
and dried pedicels on the non-woody rachis (Fig. 5). The 
pods initially green turn to pale brown and finally light 
grey on maturity and ripening. The seeds within pods are 
arranged overlapped and had wings on both elongated 
lateral sides giving a papery texture (Fig. 6; stage L). The 
mean fruit set of 18.1 ± 2.0% has been recorded from a 
single inflorescence. The ripened pods tend to rupture 
from their lateral sutures revealing overlapping seeds, 
however, these ripened pods can be seen retained on the 
shrubs for at least a year, due to absence of abscission 
layer at the junction of petiole of pod attachment with 
the branch.

The shrub exhibits asynchronous growth habit with 
the presence of leaves, flowers, developing immature and 
ripened pods at same period. Tecoma shrubs growing 
under the canopy of trees compete for air, sunlight and 
soil moisture that are limiting factors for their adequate 

Fig. 5  Persistent style with shriveled stigma post fertilization of Tecoma 
stans. Rana et al. 2023; Photograph cited with permission from Elsevier, 
license number 5,602,561,230,437

 

Fig. 4  Temporal variation in flow of pollen and its dispersal over other flowers in Tecoma stans. Adapted and reconstructed from Rao et al. 2005

 



Page 8 of 15Singh et al. Botanical Studies            (2024) 65:6 

flowering and fruiting. Plants growing under shade or 
that compete with other vegetation did not yield profuse 
flowers in an inflorescence or bear few flowers that fail 
to anthesis fully (Pelton 1964). Bor and Raizada (1954) 
found that Tecoma shrubs yielded better fruiting only 
in winter season, probably due to clear sunny weather. 
However, fruit yielding shrubs have been observed dur-
ing summer and rainy season as well, though varying 
in intensity of fruit set. Seed set in T. stans is affected 
by several abiotic and biotic factors such as prevailing 
weather conditions (air temperature, relative humid-
ity, wind speed, availability of pollinators etc.). Drought 
is considered as a major factor resulting in abscission of 
flower buds and failure of buds anthesis.

Seed morphology and dispersal
The indehiscent ripened pods continue to disperse seeds 
via wind, until thoroughly weathered and may remain 
adhere to the branch in a cluster of vacant elongated 
brownish capsules. An average of 42 ± 9 seeds per capsule 
have been reported (Pelton 1964). The wind dispersal 
of seeds is common feature of several species from Big-
noniaceae family. The seeds are dispersed through thin 
conspicuous translucent wings attached both side of the 
seed. The viable mature seeds have an average wings size 
of 24.2 ± 1.1  mm (maximum length) and 5.4 ± 0.2  mm 
(maximum width) (Fig.  5). The extremely thin whit-
ish pair of wings are manifestations of the seed coat 
outgrowths that extend two-thirds of the length of the 

seed (67.4  mm + 2.9%). Perpendicular to their longitudi-
nal axis, these wings form a narrow border, constituting 
24.7  mm ± 1.9% of the total seed width. The wing mar-
gins usually appear fimbriated at their ends or sometimes 
even smooth (Pelton 1964).

In natural habitat, Tecoma shrubs colonize in form of 
dense stands, mostly in semi-open sites or often a times 
on exposed sites. Inhabitation in exposed sites is con-
ducive for their seed dispersal through wind that allows 
the light winged seeds to drift away, even with a gentle 
breeze. Wind speeds (at Beaufort scale) exceeding gentle 
breeze at 12–19 kph (8–12 mph) tend to blow the winged 
seeds that may disperse several hundreds of miles away 
from the mother plant that could probably be the con-
vincing reason for the widespread distribution of T. stans, 
particularly in the islands of West Indies (Grisebach 
1864). It has been found that several regions surround-
ing Jamaica and the Central America are likely the initial 
source of the Tecoma species that later spread the seeds 
through high velocity winds to the remote regions over 
these islands. Plant explorers also maintain the opin-
ion that Tecoma reached the United States into Florida 
through wind dispersal by seeds via the West Indies. 
Similarly, the widespread population of Tecoma progeny 
in Arizona is believed to be the seed dispersal from the 
Tecoma shrubs inhabiting in deserted regions of Mexico.

Although the seeds of Tecoma being light in weight, 
readily float on the surface of water for several days. 
However, it is still not clear if they retain their viability 

Fig. 6  Stages of Tecoma stans pod development: (AB) Swell of ovary three days after fertilization I Visible fruit set (D-E) Pods began to lengthen longi-
tudinally. (F-G) Appearance of constrictions indicating seed development (H-I) Pods expand to the maximum length (20 ± 2 cm) and width (1 cm) (J-K) 
Fully mature pods, constrictions disappear (L) Pods began to rupture from lateral sutures. Rana et al. 2023; Photograph cited with permission from Elsevier, 
license number 5,602,561,230,437
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while being in contact with sea water and subsequent 
germination after dispersing on land. Seeds have been 
reported to occasionally be dispersed by streams, runoff, 
mammals, or birds.

Seed germination
The seeds that are retained within ripened pods for 
extended period even after longitudinal dehiscence of 
capsules, have been found mostly non-viable due to 
repeated exposure to abiotic environmental stress fac-
tors across seasons, resulting either in seed rotting or 
may reveal poor seed germination. Tecoma seeds are 
ex-albuminous with conspicuous visible appearance of 
large foliaceouse marginate cotyledons through the semi-
transparent coat (Fig.  5). Seed germination is epigeous 
with the appearance of seed leaves (cotyledons) 6th day 
after seed germination. Seeds of T. stans do not exhibit 
dormancy but possess a seed longevity of up to four years 
(Socolowski et al. 2008). Seeds (with visible embryos of 
more than one-half size) stored in airtight containers at 
room-temperature exhibited an 85% germination rate 
with a 7.2% moisture content even after four years of stor-
age (author’s personal observation). Similar germination 
results (92.5 ± 2.1%) were observed by Rana et al. (2023). 
Further, it was found that the seeds sown at greater depth 
revealed poor germination. It has been observed that the 
seeds are photoblastic in nature, that respond to germi-
nation when exposed to incident light. In addition, the 
seeds placed over the soil surface and lightly covered with 
soil reveal better germination, relative to those sown at 
greater (40–80  mm) soil depth (Reis et al. 2020). Poor 
seed germination of Tecoma was recorded when seeds 
were sown in a finer textured clayey soil with relatively 
slow internal drainage compared to the seeds that were 
sown in porous well drained sandy loam soils. Seeds also 
exhibit variation in germination in wide range of temper-
ature (< 20 oC to over > 37 oC), however, exclusion of light 
or sowing of seed at greater depth is a limiting factor. The 
seeds imbibed in water revealed peak germination rates 
within two days at room temperature, whereas the seeds 
that were simultaneously planted in the well-drained soil 
emerged the radicle in 8 days. A random sampling of 
Tecoma seeds from a lot (representative of both defective 
and normal appearing seeds), revealed up to 66.6 ± 3.6% 
germination. Defective seeds which are empty, with dis-
colored embryos or smaller than half the size is not usu-
ally viable.

Plant growth characteristics
Tecoma seedlings usually grow rapidly under favorable 
environmental conditions. The seeds of Tecoma may 
also germinate underneath and the area surrounding the 
Tecoma shrubs as a result of mature seed falling on the 
ground and the sapling often can be found in abundance 

during the monsoons. Under its native range the growth 
and development of seedlings is limited by prolonged 
drought or disturbance as a result of trespassing or graz-
ing by herbivores. Seedlings develop a strong taproot that 
often penetrates the bedrock and cannot be excavated 
easily. Other factors such as presence of nearby vegeta-
tion causing shade to the developing seedlings, suscepti-
bility of young saplings to fire are probably the limiting 
factors affecting the growth of seedlings. Color variation 
in terminal leaf primordia is evident due to varying envi-
ronmental and edaphic factors. Often a times, anthocy-
anin pigments became conspicuous in leaf primordia 
prior to unfolding. As a consequence, the expanding 
terminal leaves reveal purplish tinge when sufficiently 
exposed to morning sunlight (author’s personal observa-
tion). Leaves at terminal growing shoots soon change to 
trifoliate pattern and later to compound leaves usually 
with 2 pair to leaflets with single terminal leaf. The pho-
toperiod response and temperature regimes of Tecoma 
seedling finishing stages was optimized during green-
house production of seedlings and it was found that T. 
stans nursery plants should be finished at temperatures 
20oC or greater to avoid flower-bud abortion at cooler 
temperatures and improve flowering characteristics (Tor-
res and Lopez 2011b).

Growth pattern and natural regeneration
Tecoma stans usually is a micro-phanerophyte (any shrub 
or tree having a height of 2 to 8  m) with several stems 
usually emerging at least by a nodal distance of 15  cm. 
Occasionally a growing sapling develops a single or a 
standard trunk and usually began branching at ~ 0.5  m 
from the ground level (Pelton 1964). The trunk girth var-
ies with age of the shrub; however, Seibert (1948) reports 
the trunk of old Tecoma shrubs reaching 25 cm in diam-
eter in Mexico. Tecoma shrubs exhibit a moderately 
spreading growth habit, with vigorous shoots emerg-
ing from the nodes of arching branches. The emerging 
erect growing shoots aptly described species name ‘stans’ 
meaning ‘growing erect’. The growth pattern is asynchro-
nous, partly form inflorescence terminating a vegetative 
shoot, and partly succeeding a vegetative growth devel-
oping from axillary buds. The leaves and buds are oppo-
sitely arranged. Each node bear two pairs of vegetative 
buds (one pair for leaf emergence and other for vegetative 
shoots).

The peripheral branches emerging from near the 
ground up to 30  cm height usually lean apart from the 
central axis and as the shoots become heavy, they begin 
to arch resulting in sprouting of side shoots (suckers) 
from the basal portion of the branches. Tecoma shrubs 
growing in their wild habitat may vary in height up to 
7.1-8.0 m (Record and Hess 1940). On rare occasions, the 
height of shrub has been recorded up to 8–10 m in Peru 
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(Macbride 1961). However, the rate of growth under opti-
mum field conditions has been observed relatively higher 
as compared to its growth under natural habitat (Brugge-
man 1957). The Tecoma variety angustatum is dwarf and 
is usually less than 1 m in height. T. stans does not often 
reproduce vegetatively under natural conditions, but 
instead sprouts vigorously from removed stumps or fol-
lowing a forest fire. Vigorously re-sprouting suckers from 
the ground were observed in recently burned areas (Gil-
man and Watson 1993). After stump pruning, Tecoma 
plants often develop sprouts from axillary buds after 
18 days. Sucker shoots from the remaining stumps fre-
quently grow to a height of 4.5 m but only have a breast-
height diameter of 2 cm.

Landscape use and cultural practices
The Bignoniaceae has several tree, shrub, and herbaceous 
perennial species that are being utilized extensively in 
beautification of residential and public landscapes, while 
other species have promising ornamental worth. The 
prominent species in this family include flowering trees 
(Jacaranda acutifolia Bonpl., Tabebuia aurea Benth. and 
Hook.f. ex S.Moore, Tecomella undulata (Sm.) Seem., 
climbers (Bignonia gracilis G.Lodd., Pyrostegia venusta 
(Ker Gawl.) Miers,) and shrubs (Tecoma castanifolia 
(D.Don) Melch., Tecoma fulva (Cav.) G. Don, Tecoma 
grandiflora (Thunb.) Loisel., Tecoma nyassae (Oliv.) Baill. 
and Tecoma stans (L.) Juss. ex Kunth.) Amongst these 
species, Tecoma stans has a versatile use in landscape 

plantations as specimen, shrub border, potted flowering 
ornamental. Flowers attract diverse insects that pollinate 
the flowers and seek sweet nectar at the flower base, indi-
cating its suitability for plantation in sensory gardens. 
Tecoma shrubs have the ability to adapt under excess soil 
moisture or water-logged conditions, though not for pro-
long period of time (Fig. 7).

The shrub needs a drastic pruning and can be main-
tained as dwarf tree less than 4.5 m in height. The prun-
ing and pinching of the spent pods and flowers encourage 
branching, compactness and promotes recurrent bloom-
ing with peak flowering during March to April and Sep-
tember to November. Recurring blooming for longer 
duration, drought resistance, ease in sexual propagation 
with abundant seed formation in Tecoma makes it as 
one of the preferred yellow flowering shrubs for beauti-
fication of landscape and across extensive stretch of road 
dividers at highways (Pal and Krishnamurthi 1967).

Therapeutic significance
Leaf extracts of T. stans are the chief source of bioactive 
components (monoterpene alkaloids, phenolic acids, 
flavonoids, and fatty acids) that contribute to its thera-
peutic benefits. A potential pancreatic lipase enzyme 
inhibitory drug comprising chrysoeriol and apigenin 
has been isolated from leaf extract (Ramirez et al. 2012). 
Tecomine and chlorogenic acid isolated from plant 
leaves have exhibited glucose-lowering ability (Rodri-
guez de Sotillo and Hadley 2002. These compounds are 

Fig. 7  Representation of ecological, cultural aspects and ecosystem services of Tecoma stans
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believed to possess nephrotoxic, antioxidant proper-
ties besides an effective antidote for urinary disorders 
(Minal and Namde 2014; Bakr et al. 2019). Costantino et 
al. (2003) reported that oral intake of flower infusion is 
beneficial for treatment of diabetes and stomach pains. 
Tecoma roots are a potential source of anthranilic acid 
and leaves contain several alkaloids such astamine and 
tecomine which are known to possess potential hypogly-
cemic effects (Al-Azzawi et al. 2012). The root-extracts 
have also been use in fermentation to make beer. Silver 
nanoparticles have also been synthesized by scientists 
using plant leaves and flowers, demonstrating its value in 
biomedicine, food packaging, and wound healing (Kumar 
et al. 2013). Tecoma leaf infusion has been used by Mexi-
can scientists to treat hyperglycemia. Native Americans 
used plant components to treat a variety of illnesses that 
include hyperglycemia, intestinal and kidney problems. 
Leaf decoctions have been proved beneficial for cure of 
jaundice, skin infections, toothaches, headaches, joint 
pains and sore eyes. Leaf extracts have also been used for 
treatments for snake, scorpion, and rat bites (Anand and 
Basavaraju et al. 2019). In Mexico, the nectar forage by 
bees yields honey with a characteristic flavor.

At an industrial scale, this shrub has been used in 
extraction of various components like perfumes, cosmet-
ics, flavouring and in manufacturing of lubricants. Meth-
anolic leaf extract obtained from T. stans were found to 
possess anti-bacterial properties against Streptococcus 
aureus (Khatak et al. 2019). In a recent study, the cre-
natoside, phenylethanoid glycoside isolated from T. stans, 
exhibited a potent in-vitro antiviral activity against the 
Zika virus (Reis et al. 2020). Several in vitro and in vivo 
models related to obesity, hypoglycaemic and antihyper-
glycaemic effects have also been proposed (Aguilar-Sant-
amaría et al. 2009; Ramírez et al. 2012). The compounds 
such as luteolin, apigenin, and chrysoeriol extracted from 
leaves through hydro-alcoholic maceration were reported 
as most active sub-fractions. Luteolin-rich organic frac-
tion was found effective in treating metabolic syndrome 
alterations (Morales-Ferra et al. 2022).

Response to biotic and abiotic stresses
The shrub is listed as a vulnerable species to root rots, 
Clitocybe tabescens in Florida and Phymatotrichum 
omnivorum in Texas (Westcott 1960). Physiological dis-
orders were not commonly observed, except chlorosis 
of mature leaves over vigorous sprouts. Behavior of T. 
stans under drought conditions is strikingly similar to 
the characteristics exhibited by xeromorphic vegetation. 
The leaves of T. stans exhibit temporary wilting for four 
days under deficit soil moisture and leaves regain their 
turgor with availability of adequate soil moisture. How-
ever, the leaves may exhibit permanently wilting during 
an extended drought period and may fail to regain the 

turgor later even under rainfall. In very extreme drought 
situations, the leaf petioles can form abscission layers 
that enable leaf shedding during, and the shrub is often 
observed with few leaves, or may bear no leaves at all, 
and flowerless. Under short drought periods, the peti-
oles droop and leaflets lose vigor, curl unevenly, and the 
tip of immature shoots appear pendant. With the emer-
gence of black leaflet tips, the edges of the leaflet tend to 
dieback. On pollarded stumps, emerging suckers often 
wilt, although less severely, due to a greater root-to-shoot 
ratio. When exposed to higher temperatures, T. stans 
leaves partially loose vigour due to higher rate of transpi-
ration. Nevertheless, the leaves of Tecoma have an excep-
tional physiological resilience to persistent wilting, which 
is less common in other mesomorphic species. Even dur-
ing mild cooler air temperature during the dry season, 
the turgor pressure is not restored in the leaves; rather, 
they regain their vigor after a rainfall event. Do not often 
recover after light rainfall, most likely because absorbing 
feeder roots of Tecoma in its natural habitat are present 
deep within the limestone crevices. In Jamaica, T. stans 
has been referred as ‘deciduous’ (Asprey and Robbins 
1953). In Australia, it has been observed with sparse 
foliage during winters (Smith 1894). However, T. stans 
is regarded as evergreen shrub in much of its ecological 
habitat range Menninger (1953). The presence of glan-
dular hairs over the Tecoma leaves prevents the buildup 
of excessive hydrostatic pressure with the release of 
exudates through hydathodes and hence, protecting the 
plant from aeration stress resulted due to water-logged 
landscapes (Bor and Raizada 1990).

Invasive potential and control
As noted in seed discussion, the potential exists for 
Tecoma to be invasive. The common saying ‘prevention is 
better than cure’ is very relevant for containing the inva-
sive spread of T. stans before its further encroachment 
becomes problematic and unmanageable. The young ger-
minating seeds or establishing seedlings can be removed 
manually or mechanically. It often exhibits quick and 
vigorous re-growth, when cut leaving behind the stubs; 
therefore, mechanical control is not much effective due 
to its quick resurgence from the leftover stumps.

Chemical control
There is little information available about the chemical 
control of this species. Oakes (1970) described an her-
bicidal formulation containing 2,4- D plus 2,4,5- T that 
was applied to the stem base to check its growth. It has 
been observed that effective control of this species is only 
achieved, when the herbicide has sufficiently translocated 
deep within the rhizosphere. Amino-cyclo-pyrachlor has 
been found effective herbicide to control the growth of 
Tecoma, besides suppressing the growth of annual and 
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perennial weeds. However, this herbicide has a long-
lasting effect on the soil. Amino cyclo-pyrachlor, being 
systemic in nature, is absorbed by the leaf epidermis and 
root hairs and subsequently translocated through vas-
cular system, reaching plant meristes regions (Reis et 
al. 2015, 2016). Established Tecoma plants can be cut or 
eradicated before flowering followed by application of 
effective herbicides. Herbicides, triclopyr (4%), picloram 
(2%) and in combination as triclopyr + picloram (1%+1%) 
applied near the stump of Tecoma plants had shown 95% 
efficacy in containing the growth of Tecoma 270 days 
after application (Mendes et al. 2016). In another study, 
tebuthiuron granules applied near the base of the trunk 
was found effective at the application rate of 2 g per plant 
(Passini and Kranz 1997).

Bio-control
Mechanical and chemical control methods for Tecoma 
are not economically feasible as left-over stumps tends 
to re-surge, following reduction in efficacy of applied 
herbicides. Several bio-control agents have been evalu-
ated and tested to curtail the further spread of this spe-
cies. A bio-control programme was launched to check 
the invasion of Tecoma species from emerging as a weed 
in South Africa (Olckers 2004). An attempt was made to 
control the spread of T. stans through gall-forming rust 
fungus Prospodium transformansEllis and Everh. Cum-
mins (Pucciniales: Uropyxidaceae) and Clydonopteron 
sacculana Bosc, (Lepidoptera: Pyralidae) as a biologi-
cal control agent (Wood 2014). Teliospores germination 
was found to occur at 18–22 °C. Despite easily inducing 
galls on plants grown in quarantine glasshouse condi-
tions in South Africa, this rust fungus failed to establish 
itself in the field after being released. Later trials also 
confirmed the inefficacy of Clydonopteron sacculana 
Bosc in checking the growth of Tecoma shrubs. Another 
potential agent, Dibolia sp. (Coleoptera: Chrysomelidae), 
a flea beetle feeding on roots, failed to establish in quar-
antine after it was brought into South Africa (Madire et 
al. 2011). A decade later, evaluation of another biocon-
trol agent Heikertingerella sp. was carried out to check 
the invasion of T. stans. The larval and adult stages of 
the beetle caused significant damage to the root system 
and leaves of T. stans, respectively. The results concluded 
that this root-feeding flea beetle was found effective in 
predating the Tecoma shrubs and was recommended 
as a potential biocontrol agent for control of T. stans in 
South Africa (Madire and Netshiluvhi 2021; Madire et 
al. 2021). Two leaf-feeding agents, Madapolluta (Mul-
sant) (Coleoptera: Coccinellidae) and Pseudona pomyza 
sp. Hendel (Diptera: Agromyzidae), were subsequently 
released in South Africa in 2013 and 2014, respectively. 
Mada polluta successfully established at seven sites 
at lower elevation coastal regions of the Eastern Cape 

and KwaZulu-Natal provinces, but failed to establish 
at higher elevation inland areas. It was found that this 
beetle was host-specific for Tecoma and voraciously fed 
upon the species, reducing Tecoma spread. Later the 
beetle was recommended to serve as a plant growth con-
trol agent, reducing further invasion of T. stans in South 
Africa (Madire 2013). Apart from utilizing bio-control 
agents, Tecoma seedlings are vulnerable to herbivore 
browsing, which can lead to reduced seedling survival 
and establishment, and can serve as a check on potential 
invasiveness.

Conclusion and future perspective
The review on T. stans highlights its comprehensive eco-
logical distribution, morphology and reproductive biol-
ogy, in addition to its pharmaceutical and landscape use, 
reported from India and worldwide. Due to its recurring 
bright yellow trumpet shaped flowers and retention of 
handsome foliage round the year, it is extensively used 
for landscape beautification as a shrub specimen, hedge, 
and also over highway road dividers due to its hardy 
and drought tolerant characteristics. Tecoma naturally 
regenerates from seeds and does not often reproduce 
vegetatively. However, if cut back, it can sprout aggres-
sively from stumps. Widespread distribution of Tecoma 
stans has been credited to the wind dispersal of winged 
seeds to larger distances. Although, it is considered 
an invasive species in wastelands and grazing regions 
across Argentina, Australia, South Africa, Pacific Islands, 
Atlantic Islands and Asia, it is also an important nec-
tar forage resource for the Apoidea family for nearly 48 
species of bees. The act of nectar foraging saves Tecoma 
shrubs from herbivory due to presence of ants that seem-
ingly annoy herbivores, which may be a positive attri-
bute for its reproduction and survival. This species has 
been extensively investigated for used in pharmacologi-
cal studies due to its therapeutic properties. Leaf extract 
contain several bioactive compounds that are believed to 
possess antioxidant, nephrotoxic, anti-microbial, anti-
fungal, antibacterial and anti-proliferative properties. 
Invasive nature, encroachment of cultivated areas and 
interference with native species is the major concern of 
T. stans.

Considering its spectacular display of recurring yel-
low trumpet shapes flowers, ease of seed propagation, 
potential therapeutic benefits and an excellent source of 
bee-flora, this shrub offers much more positive aspects to 
consider. Plantings of T. stans can be a feasible solution 
for reclamation of waste and degraded lands, besides low 
maintenance landscapes. Besides cultivating T. stans as a 
promising flowering plant for landscape beautification, 
commercially, it can be cultivated for extraction of bioac-
tive compounds such as monoterpene alkaloids, pheno-
lic acids, flavonoids, carotenoids, terpenoids, glycosides, 
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phytosterols, volatile oils, and unsaturated fatty acids that 
that contribute to its therapeutic benefits. Additionally, 
there is need to assess its complete nutritional and phy-
tochemical profiling for further use in pharmacological 
and pharmaceutical studies for its therapeutic effects and 
delve deeper into its clinical relevance. Several studies 
undertaken on therapeutic benefits, makes it a potential 
plant to harness compounds of medicinal value, which 
could be a noble and novel way to utilize these aggressive 
growing plants for betterment of humanity and poten-
tially reduce the negative perception of an ‘invasive’ plant 
to a ‘beneficial’ plant, across the regions worldwide in the 
prevention and treatment of diseases.
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