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 Keywords:
Despite ongoing urbanization compromising their form and function, wetlands remain biodiversity hotspots that provide essential ecological services. We assessed the the diversity of plant growth forms and IUCN conservation status across three impacted roadside lotic wetlands of Asaba Metropolis associated with the lower Niger River Basin, Delta State, Nigeria. A total of 67 species were identified, belonging to 32 plant families. The most dominant family was Fabaceae, with 12 species (17.9%), followed by Poaceae (9 species; 13.4%) and Cyperaceae (5 species; 7.5%). Life form analysis showed a significant dominance of herbaceous species, constituting over 50% of all recorded flora, suggesting ecological disturbance and a prevalence of pioneer colonizers. Other life forms included shrubs (16%), trees (15%), climbers, aquatic macrophytes, sedges, and ferns. A preliminary assessment of species conservation status using the IUCN Red List revealed that they were classified either as Least Concern (LC) or Not Evaluated (NE), highlighting a gap in conservation documentation for several tropical species. Species distribution analysis showed that 17 species (25.4%) were ubiquitous across all three sites, including Acroceras zizaniodes, Alchornea cordifolia, and Bambusa vulgaris, reflecting high ecological plasticity. In contrast, more 20 species (29.9%) were site-restricted, indicating spatial heterogeneity and the influence of local environmental conditions. Despite considerable species diversity, the dominance of generalist and disturbance-tolerant species, coupled with the underrepresentation of rare or conservation-sensitive taxa, indicates that these wetlands are experiencing ecological deterioration. The data underscore the urgent need for proactive wetland conservation and urban ecological planning. Monitoring biodiversity trends and integrating conservation assessments into land-use decisions are vital for sustaining the ecological integrity of wetland habitats in the Niger River Basin.	Comment by asus022023: The abstract should be concise and informative. It should not exceed 300 words in length	Comment by asus022023: Where are the keywords?
Keywords: [Put four to eight keywords } (Arial, inclined, 10 font, justified)
INTRODUCTION	Comment by asus022023:  1. INTRODUCTION (Arial, Bold, 11 font)


Wetlands are among the valuable and most resourceful earth’s ecosystems supporting critical ecological functions such as water purification, flood control, habitat diversification sources carbon sequestration, and biodiversity conservation (Mitsch and Gosselink, 2015; Anwana et. al 2020). Within the tropics, freshwater lotic wetlands which are characterized by flowing water support a unique assemblage of flora adapted to fluctuating hydrological conditions. However, rapid urbanization with its associated land-use changes in sub-Saharan Africa have increasingly encroached upon these sensitive habitats, leading to habitat fragmentation, pollution, and species displacement (Ogbemudia et al., 2014; Effiong et. al. 2020, Ogbemudia et. al. 2025).	Comment by asus022023: Letters used in the text
(Arial, normal, 10 font) 	Comment by asus022023: Anwana et al., 2020.
Asaba Metropolis, located within the lower Niger River Basin, exemplifies a landscape undergoing intensive urban expansion. The city’s lotic wetlands, once biologically diverse and hydrologically functional, are now subjected to significant anthropogenic disturbances including channelization and rechannelization, sand mining, effluent discharge, and encroachment by invasive species. Despite their ecological significance, wetlands remain underrepresented in scientific literature and conservation planning (Anwana et. al. 2014; Mbong, et. al. 2020a). Understanding the composition, distribution, and ecological status of plant species in such systems is crucial for monitoring ecosystem health and guiding conservation strategies (Ubom, et al. 2012). 
Urban expansion and environmental degradation have significantly altered the ecological balance of wetlands in Nigeria (Anwana et al. 2018; Mbong, et. al. 2020a; Effiong et al. 2021; Ogbemudia et. al. 2025). The lotic wetlands in Asaba Metropolis and other similar urban cities are increasingly threatened by unregulated development, pollution, and biological invasions. However, there is a dearth of empirical data on the composition, structure, and conservation status of plant species in wetland ecosystems (Ogbemudia, et. al. 2014; Anwana et al. 2018). Without such baseline information, ecological degradation may go undetected, and policy interventions may be misdirected or ineffective. Furthermore, the absence of local floristic assessments hampers Nigeria’s contribution to regional and global biodiversity databases (Bassey et al. 2024.). This study therefore seeks to create a valid plant checklist, growth form spectra, and report conservation status of plant species across three impacted roadside lotic wetlands within Asaba Metropolis. The study is very timely and essential because it provides a valid floristic baseline which is vital for assessing long-term ecological changes and evaluating the impacts of urbanization on wetland vegetation (Ezekiel et. al. 2024). Also the study may help identify or highlight current gaps in conservation status data using the IUCN Red list database as a benchmark. The findings of this study could support local and national policy initiatives aimed at wetland conservation and highlight the need for regional conservation prioritization, which would help Nigeria comply with international agreements such as the Ramsar Convention and the Convention on Biological Diversity (CBD).

Materials and Methods	Comment by asus022023:  2. MATERIALS AND METHODS (Arial, Bold, 11 font)

Study Area	Comment by asus022023: 2.1 Study Area (ARIAL, BOLD, 11 FONT)
Three different lotic wetlands in Asaba Metropolis, Delta State, Nigeria, were the sites of the study. These sites lie within the Niger River Basin, characterized by seasonal rainfall (April to October), and a mean annual temperature range of 26–32°C. The wetlands are embedded in a rapidly urbanizing matrix and are subjected to varying degrees of anthropogenic disturbances including wetland decimation and reclamation, drainage re-channelization, overgrazing, effluent and solid waste dumping, open defecation and other forms of impacts  	Comment by asus022023: Letters used in the text
(Arial, normal, 10 font) 
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	Site 
	Latitude (o)
	Longitude (o)
	Altitude (m.a.s.l)

	Site 1 (Ibuzor)
	6.1706270
	6.065990
	52

	Site 2 (ADP)
	6.1844211
	6.654142
	53

	Site 3 (DOU)
	6.241816
	6701325
	34


Field Sampling and Species Identification	Comment by asus022023: 2.2 Field Sampling and Species Identification (Arial, bold, 11)

Field surveys were conducted during the months of April–June 2025. Systematic random sampling was employed to ensure representative coverage of each wetland. Plant species were identified in situ and with the aid of botanical guides and herbarium specimens from the University of Uyo Herbarium (UUH) according to the standard scientific methods (Ogbemudia et al. 2013; Mbong et al. 2020, Mbong, et. al. 2023; and Ezekiel et. al. 2024). Nomenclature followed the Angiosperm Phylogeny Group IV (APG IV) classification system. Photographs of plants were taken using a 108 megapixels android version 11device main Camera (Oppo Reno 8T5G). Site details (longitude, latitudes and altitudes) were determined using handheld Garmin Etrex 10 worldwide GPS navigator.
Life Form and Conservation Status Classification	Comment by asus022023: 2.3 Form...
Each species was categorized based on growth forms and habit (herb, shrub, tree, climber, sedge, macrophyte, or fern) according to morphological and ecological traits. The conservation status of species was determined by cross-referencing the IUCN Red List database. Where data was unavailable, species were noted as Not Evaluated (NE) according to the methods of Bassey et. al (2024) and Ezekiel et al. (2024).
Data Analysis	Comment by asus022023: 2.4 
Species and family count data were represented using descriptive statistics comprising of tables and bar chats and also expressed in percentage (Bassey et. al. 2024). Distributional data were used to identify widespread and restricted species across the wetlands. Comparative analysis across wetlands was performed using presence-absence matrices (Anwana et. al. 2020;  Bassey 2024).	Comment by asus022023: (Anwana et al., 2020;  Bassey, 2024)
RESULTS	Comment by asus022023: 3. RESULTS

A total of 67 plant species were recorded from impacted lotic wetlands in Asaba Metropolis, spanning 32 botanical families. The Fabaceae family was the most dominant with 12 species, indicating its strong adaptability to disturbed wetland environments. It was followed by Poaceae (9 species) and Cyperaceae (5 species). These three families collectively accounted for about 40% of the total species, underscoring their ecological plasticity and prevalence in riparian and open habitats. While many families such as Lamiaceae, Myristicaceae, Verbenaceae, Pontederiaceae, Moraceae, Apocynaceae, Connaraceae, Combretaceae, Ceratophyllaceae, Passifloraceae, Pteridaceae, Cucurbitaceae, Cleomaceae recorded a single species each.
	Comment by asus022023: scientific names are in italics






Table 1: Species Checklist of three Impacted Lotic Wetlands within Asaba Metropolis	Comment by asus022023: Table 2.  Species checklist ...Asaba Metropolis
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	No.
	Species Name 
	Author Citation
	Family

	1
	Acroceras zizaniodes
	(Kunth) Dandy
	Poaceae

	2
	Alchornea cordifolia
	Müll.Arg.
	Euphorbiaceae

	3
	Alstonia boonei
	De Wild.
	Apocynaceae

	4
	Alternanthera sessilis
	(L.) R.Br. ex DC.
	Amaranthaceae

	5
	Amaranthus spinosus
	L.
	Amaranthaceae

	6
	Anthocleista djalonensis
	A. Chev.
	Gentianaceae

	7
	Anthocleista vogelii
	Planch.
	Gentianaceae

	8
	Bambusa vulgaris
	Schrad. ex J.C.Wendl.
	Poaceae

	9
	Barteria nigritiana
	Hook.f.
	Passifloraceae

	10
	Brachiara lata
	(Schumach.) C. E.  Hubbard
	Poaceae

	11
	Brachystegia eurycoma
	Harms
	Fabaceae

	12
	Calopogonium mucunoides
	Desv.
	Fabaceae

	13
	Ceratophyllum demersum
	L.
	Ceratophyllaceae

	14
	Chromolaena odorata
	(L.) R.M.King and H.Rob.
	Asteraceae

	15
	Cleome viscosa
	L.
	Cleomaceae

	16
	Cnestis ferruginea
	Vahl ex DC.
	Connaraceae

	17
	Coelocaryon preussii
	Warb.
	Myristicaceae

	18
	Combretum mannii
	Hook.f. ex Benth.
	Combretaceae

	19
	Commelina benghalensis
	L.
	Commelinaceae

	20
	Croton hirtus
	L'Hér.
	Euphorbiaceae

	21
	Cyperus difformis
	L.
	Cyperaceae

	22
	Cyperus iria
	L.
	Cyperaceae

	23
	Cyperus rotundus
	L.
	Cyperaceae

	24
	Cyperus surinamensis
	Rottb.
	Cyperaceae

	25
	Cyrtosperma senegalense
	(Schott) Engl.
	Araceae

	26
	Digitaria ciliaris
	(Retz.) Koeler
	Poaceae

	27
	Echinochloa colona
	(L.) Link
	Poaceae

	28
	Eclipta prostrate
	(L.) L. (syn. Eclipta alba)
	Asteraceae

	29
	Eichhornia crassipes
	(Mart.) Solms
	Pontederiaceae

	30
	Elaeis guineensis
	Jacq.
	Arecaceae

	31
	Eleusine indica
	(L.) Gaertn.
	Poaceae

	32
	Ficus sur
	Forssk.
	Moraceae

	33
	Gmelina arborea
	Roxburgh ex Smith
	Lamiaceae

	34
	Ipomoea aquatic
	Forssk.
	Convolvulaceae

	35
	Ipomoea asarifolia
	(Desr.) Roem. and Schult.
	Convolvulaceae

	36
	Ipomoea involucrate
	P. Beauv
	Convulvulaceae

	37
	Lagenaria breviflora
	(Benth.) Roberty
	Cucurbitaceae

	38
	Laportea aestuans
	(L.) Chew
	Urticaceae

	39
	Ludwigia decurrens
	Walt.
	Onagraceae

	40
	Mimosa diplotricha
	C. Wright ex.. Sauville
	Fabaceae

	41
	Mimosa pigra
	L.
	Fabaceae

	42
	Mimosa pudica
	L.
	Fabaceae

	43
	Mitragyna ciliate
	Aubrév. and Pellegr.
	Rubiaceae

	44
	Mussaenda polita
	Hutch.
	Rubiaceae

	45
	Nauclea latifolia
	Sm.
	Rubiaceae

	46
	Nymphaea odorata
	Aiton
	Nymphaeaceae

	47
	Panicum maximum
	Jacq.
	Poaceae

	48
	Panicum repens
	Linn.
	Poaceae

	49
	Paspalum vaginatum
	Sw.
	Poaceae

	50
	Pentaclethra macrophylla
	Benth.
	Fabaceae

	51
	Phragmites australis
	(Cav.) Trin. ex Steud.
	Poaceae

	52
	Phyllanthus amarus
	Schumach. and Thonn.
	Phyllanthaceae

	53
	Pityrogramma calomelanos
	(L.) Link
	Pteridaceae

	54
	Raphia hookeri
	G. Mann and H. Wendl.
	Arecaceae

	55
	Senna obtusifolia
	(L.) H.S.Irwin and Barneby
	Fabaceae

	56
	Senna siamea
	(Lam.) H.S.Irwin and Barneby
	Fabaceae

	57
	Sesbania sesban
	(L.) Merr.
	Fabaceae

	58
	Setaria barbata
	(Lam.) Kunth
	Poaceae

	59
	Setaria megaphylla
	(Steud.) Dur. and Schinz
	Poaceae

	60
	Setaria verticillata
	(L.) P.Beauv.
	Poaceae

	61
	Sida acuta
	Burm.f.
	Malvaceae

	62
	Sorghum halepense
	(L.) Pers.
	Poaceae

	63
	Stachytarpheta cayennensis
	(Rich.) Vahl
	Verbenaceae

	64
	Syndrella nudiflora
	Gaertn.
	Asteraceae

	65
	Thelypteris denta
	(Forssk.) E.P. St.John
	Thelypteridaceae

	66
	Uapaca staudtii
	Pax
	Phyllanthaceae

	67
	Urena lobata
	L
	Malvaceae



Species in the wetlands exhibited diverse growth habits, with herbs and grasses making up the majority, further emphasizing the disturbed nature and openness of the wetlands. Herbs were the most prevalent, with over 15 entries, such as Alternanthera sessilis, Amaranthus spinosus, and Cleome viscosa. Also, Grasses were significantly represented (e.g., Panicum maximum, Digitaria ciliaris). Other growth habits included shrubs, trees, climbers, macrophytes, sedges, and ferns. Ferns and Sedges (represented by only 2 and 4 species each respectively). Notably, the conservation status indicates that the plants fell within these two IUCN conservation categories: Not-evaluated (NE) or Least-concerned (LC).  Most specifically, 35 species where not evaluated while the remaining 32 species are Least concerned (LC).  
Table 2: Plants’ IUCN Conservation Status in Lotic Wetlands of Asaba Metropolis 	Comment by asus022023: Table 3. Plants’ IUCN conservation ...Asaba Metropolis.
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	No.
	Species Name 
	Growth Habits
	Conservation Status

	1
	Acroceras zizaniodes
	Grass
	NE

	2
	Alchornea cordifolia
	Shrub
	LC

	3
	Alstonia boonei
	Tree
	LC

	4
	Alternanthera sessilis
	Herb
	LC

	5
	Amaranthus spinosus
	Herb
	NE

	6
	Anthocleista djalonensis
	Tree
	LC

	7
	Anthocleista vogellii
	Tree
	LC

	8
	Bambusa vulgaris
	Shrub
	NE

	9
	Barteria nigritiana
	Tree
	NE

	10
	Brachiara lata
	Grass
	NE

	11
	Brachystegia  eurycoma
	Tree
	LC

	12
	Calopogonium mucunoides
	Climber
	NE

	13
	Cassia siamea
	Tree
	LC

	14
	Ceolocaryon preusii
	Tree
	NE

	15
	Ceratophyllum demersum
	Macrophyte
	LC

	16
	Chromolaena odorata
	Shrub
	NE

	17
	Cleome viscosa
	Herb
	NE

	18
	Cnestis ferruginea
	Shrub
	NE

	19
	Combretum mannii
	Climber
	NE

	20
	Commelina benghalensis
	Macrophyte
	LC

	21
	Croton hirtus
	Herb
	NE

	22
	Cyperus difformis
	Sedge
	LC

	23
	Cyperus iria
	Sedge
	LC

	24
	Cyperus rotundus
	Sedge
	LC

	25
	Cyperus surinamensis
	Sedge
	NE

	26
	Cyrtosperma senegalense
	Macrophyte
	LC

	27
	Digitaria ciliaris
	Grass
	NE

	28
	Echinochloa colona
	Grass
	LC

	29
	Eclipta prostrate
	Herb
	NE

	30
	Eichhornia crassipes
	Macrophyte
	NE

	31
	Elaeis guineensis
	Tree 
	LC

	32
	Eleusine indica
	Grass
	LC

	33
	Ficus sur
	Tree
	LC

	34
	Gmelina arborea
	Tree 
	LC

	35
	Ipomoea aquatic
	Herb
	LC

	36
	Ipomoea asarifolia
	Climber
	NE

	37
	Ipomoea involucrate
	Climber
	NE

	38
	Lagenaria breviflora
	Climber
	NE

	39
	Laportea aestuans
	Herb
	NE

	40
	Ludwigia decurrens
	Shrub
	NE

	41
	Mimosa diplotricha
	Shrub
	NE

	42
	Mimosa pigra
	Shrub
	LC

	43
	Mimosa pudica
	Shrub
	LC

	44
	Mitragyna ciliate
	Tree
	NE

	45
	Mussaenda polita
	Shrub
	NE

	46
	Nauclea latifolia
	Tree
	LC

	47
	Nymphaea odorata
	Macrophyte
	LC

	48
	Panicum maximum
	Grass
	NE

	49
	Panicum repens
	Macrophyte
	LC

	50
	Paspalum vaginatum
	Grass
	LC

	51
	Pentaclethra macrophylla
	Tree
	LC

	52
	Phragmites australis
	Macrophyte
	LC

	53
	Phyllanthus amarus
	Herb
	NE

	54
	Pityrogramma calomelanos
	Fern
	NE

	55
	Raphia hookeri
	Tree 
	LC

	56
	Senna obtusifolia
	Herb
	LC

	57
	Sesbania sesban
	Herb
	LC

	58
	Setaria barbata
	Grass
	NE

	59
	Setaria megaphylla
	Grass
	NE

	60
	Setaria verticillata
	Macrophyte
	NE

	61
	Sida acuta
	Herb
	NE

	62
	Sorghum halepense
	Grass
	NE

	63
	Stachytarpheta cayensis
	Herb
	NE

	64
	Syndrella nudiflora
	Herb
	NE

	65
	Thelypteris dentata
	Fern
	NE

	66
	Uapaca staudtii
	Tree
	LC

	67
	Urena lobata
	Shrub
	LC



This table outlines the distribution of 67 species across three different impacted wetland locations. Seventeen (17) species were recorded in all three sites. These were: Acroceras zizaniodes, Alchornea cordifolia, Bambusa vulgaris, Brachystegia eurycoma, Calopogonium mucunoides, Commelina benghalensis, Cyperus iria, Cyrtosperma senegalense, Echinochloa colona, Eclipta alba, Elaeis guineensis, Eleusine indica, Ipomoea involucrata, Ludwigia decurrens, Mimosa diplotricha, Mimosa pudica. While these other ones were local to one location: Amaranthus spinosus, Anthocleista djalonensis, Lagenaria breviflora, Laportea aestuans, Setaria barbata, Syndrella nudiflora, Pityrogramma calomelanos, Gmelina arborea, Senna siamea, among others. Specifically, Location 1 had more unique macroophyte species species that did not occur in Location 2 or 3 (Ceratophyllum demersum and Nymphaea odorata). Location 2 appeared to support a wide variety of species, but often in combination with either Location 1 or 3. Location 3 had more species that were only found there, suggesting possible ecological niche variation or higher isolation.

Table 3: Species Distribution across Wetlands within Asaba Metropolis	Comment by asus022023: Table 4. 
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	Species
	Location 1
	Location 2
	Location 3

	1
	Acroceras zizaniodes
	+
	+
	+

	2
	Alchornea cordifolia
	+
	+
	+

	3
	Alstonia bonnie
	-
	+
	+

	4
	Amaranthus spinosus
	-
	-
	+

	5
	Anthocleista djalonensis
	-
	-
	+

	6
	Anthocleista vogelli
	-
	+
	+

	7
	Athenanthera sessils
	+
	-
	+

	8
	Bambusa vulgaris
	+
	+
	+

	9
	Bateria nigritiana
	+
	-
	-

	10
	Brachiara lata
	-
	+
	+

	11
	Brachystegia eurycoma
	+
	+
	+

	12
	Calapogonium muconoides
	+
	+
	+

	13
	Cassia siamea
	-
	+
	-

	14
	Ceolocaryon preusii
	-
	+
	-

	15
	Ceratophyllum demersum
	+
	-
	-

	16
	Eichonea crassipes
	+
	-
	-

	17
	Chromolaena odorata
	-
	+
	-

	18
	Cleome viscosa
	-
	+
	

	19
	Cnestis feruginea
	+
	-
	-

	20
	Combretum manni
	-
	+
	-

	21
	Commelina benghalense
	+
	+
	+

	22
	Croton hirtus
	+
	+
	-

	23
	Cyperus difformmis
	+
	-
	+

	24
	Cyperus iria
	+
	+
	+

	25
	Cyperus rotundus
	
	+
	+

	26
	Cyperus surinamensis
	+
	+
	-

	27
	Cyrtospermum senegalense
	+
	+
	+

	28
	Digitaria ciliate
	-
	-
	+

	29
	Echinocloa colonum
	+
	+
	+

	30
	Eclipta alba
	+
	+
	+

	31
	Elaeis guineensis
	+
	+
	+

	32
	Eleusine indica
	+
	+
	+

	33
	Ficus sur
	+
	-
	-

	34
	Gmelina arborea 
	-
	+
	-

	35
	Ipomoea aquatic
	-
	+
	+

	36
	Ipomoea asarifolia 
	-
	-
	+

	37
	Ipomoea involucrata 
	+
	+
	+

	38
	Lagenaria breviflora
	-
	-
	+

	39
	Laportea aestuans
	-
	-
	+

	40
	Ludwigia decurens 
	+
	+
	+

	41
	Mimosa diplotricha
	+
	+
	+

	42
	Mimosa pigra
	-
	+
	-

	43
	Mimosa pudica
	+
	+
	+

	44
	Mitragyna ciliate
	-
	+
	+

	45
	Musaenda polita
	+
	-
	+

	46
	Nauclea latifolia
	-
	+
	+

	47
	Nymphea odorata 
	+
	-
	-

	48
	Panicum maximum
	-
	+
	+

	49
	Panicum repens
	-
	+
	+

	50
	Paspalum vaginatum 
	-
	-
	+

	51
	Pentaclethra macrophylla 
	+
	+
	-

	52
	Phragmite australis
	-
	-
	+

	53
	Phyllanthus amarus
	-
	-
	+

	54
	Pityrogramma calomelanos
	-
	-
	+

	55
	Raphia hookeri
	-
	+
	-

	56
	Senna obtusifolia
	-
	+
	-

	57
	Sesbania sesban
	-
	+
	-

	58
	Settaria barbata
	-
	-
	+

	59
	Settaria megaphylla
	-
	+
	+

	60
	Settaria verticilata
	-
	-
	+

	61
	Sida acuta
	-
	+
	-

	62
	Sorghum halapense
	-
	+
	+

	63
	Stachytarpheta cayensis
	-
	+
	-

	64
	Syndrella nudifora
	-
	-
	+

	65
	Thelypteris dentate
	+
	+
	-

	66
	Uapaca staudtii
	-
	+
	-

	67
	Urena lobata
	-
	+
	+
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Figure 3: a. Ipomoea aquatica; b. Ipomoea asarifolia; c. Cyperus surinamensis; d. Commeina diffusa

Discussion	Comment by asus022023: 4. 
The phytodiversity observed in the impacted lotic wetlands of Asaba Metropolis is indicative of an ecosystem undergoing pronounced ecological shifts, primarily driven by sustained anthropogenic pressures (Ogbemudia et al., 2014; Rojas et al., 2019; Mohibul et al., 2023; Ayadiuno & Ndulue, 2024). The presence of 67 plant species across thirty-two (32) botanical families illustrates moderate species richness. This aligns with earlier findings by Nsoh, et al. (2021) Borisade and Odiwe (2021) and Slezak et al. (2022) and Alemu et al. (2023) who observed similar diversity levels in disturbed riparian zones and similar wetlands within and outside southern Nigeria. The dominance of Fabaceae (17.9%), Poaceae (13.4%), and Cyperaceae (7.5%) is well noticed and clearly understood. This vegetation composition typical is disturbed wetlands or transitional ecosystems, as these families are well known for their adaptability to varying ecological conditions, including nutrient fluctuation and hydrological variability. This assertion aligns with the views of Signh et. al. (2021) noting the dominance of Fabaceae, Poaceae and Cyperaceae in the unexplored Bani Valley, Indian Himalayas.  	Comment by asus022023: for scientific names use italics
The life form spectrum further underscores the disturbed nature of the wetlands. Herbs constituted over 50% of the recorded species, followed by shrubs and trees. This is a common indicator of degraded habitats where open areas created by human encroachment facilitate the colonization of fast-growing, opportunistic herbaceous plants (Lougheed et al. 2008 and Zhang et al., 2019). The relatively low occurrence of trees and aquatic macrophytes points to possible hydrological alteration, reduced water quality, and increased human activity, such as sand mining and waste disposal, all of which are known to impact species composition in freshwater ecosystems (Romero et al, 2022; Mcfadden et al. 2022).	Comment by asus022023: citation is not  in the reference list
The conservation status evaluation revealed that most species assessed were either listed as Least Concern (LC) on the IUCN Red List database, or were Not Evaluated (NE). Similar observations were made by earlier researchers including Okon et. al. (2022) and Ezekiel et. al. (2023) and Bassey et al (2024). This reflects a broader trend in biodiversity data gaps, particularly in tropical Africa where many native species remain un-assessed or poorly documented (IUCN, 2023).  The absence of species assessments in IUCN conservation databases does not indicate that species are secure; rather, it often reflects neglect in conservation planning and can lead to underestimating threats to indigenous and localized species, many of which are increasingly vulnerable to urbanization, pollution, and hydrological changes. More validly, this ring signals for institutionalizing complementary local and regional conservation assessments and creation of up-to-date and well managed database in order not to obscure the vulnerability of localized or endemic species, many of which face mounting threats from urbanization, pollution, and hydrological alterations	Comment by asus022023: citation is not  in the reference list
	Comment by asus022023: Bassey et al. (2024).
Concurrently, the distributional patterns further reinforce the ecological divergence across sites. While 17 species were ubiquitous, over 20 species were site-restricted, indicating the presence of unique microhabitats or site-specific disturbance regimes (Anwana et. Al., 2020). In this case, these restricted species, such as Lagenaria breviflora, Laportea aestuans, and Pityrogramma calomelanos, are important for conservation as their confinement to single locations may reflect narrow ecological amplitudes or dependence on intact habitat patches (Abbit et. al., 2000; Butchart et. al., 2012; Campbell et. al. 2023). Furthermore, the confinement of these species to a single location, point to localized niche requirements or differential impacts of environmental stressors such as flooding regimes, soil type, and pollution gradients (Mbong, et. al., 2020b; Tameirão et al., 2021). On the other hand, the prevalence of seventeen (17) species across the three wetlands is indicative of high ecological plasticity (Ubom et. al., 2012; Mbong et. al., 2023). Some of these species, including Acroceras zizaniodes, Alchornea cordifolia, and Mimosa pudica, have been listed as common flora of disturbed wetland habitats and often serve as bioindicators of environmental resilience (Ogbemudia, et. al., 2014; Anwana et al., 2018). 	Comment by asus022023: Anwan et al., 2020	Comment by asus022023: citation is not  in the reference list
Studies across temperate and tropical forests show that fragmented landscapes and open canopies promote the proliferation of herbaceous species, especially at forest edges, while forest specialists and woody species decline due to habitat isolation, altered soil conditions, and increased exposure to environmental stressors (Honnay et al., 2005; De Paw et. al., 2024). In line with this, the dominance of herbaceous species (comprising over half of the total flora) signals landscape fragmentation and increased canopy openness, both of which are linked to early successional stages or disturbed environments. Fragmentation and the creation of forest edges lead to greater light availability and altered microclimates, favoring generalist and disturbance-tolerant herbaceous plants while reducing the abundance of forest-dependent life forms such as trees and climbers, which are more sensitive to edge effects and anthropogenic pressures (Brunnet, et. al., 2011). 	Comment by asus022023: citation is not  in the reference list
The findings suggest that while the wetlands retain notable phytodiversity, the composition is skewed toward disturbance-tolerant and invasive species, including Mimosa pudica, Mimosa invisa, Chromolaena odorata and Eichhornia crassipes. These species have been documented to aggressively outcompete native flora, reduce biodiversity, and alter ecosystem services (Ehrenfeld, 2008; Akobundu, et. al., 2016). 	Comment by asus022023: citation is not  in the reference list
A notable ecological observation is the presence of Eichhornia crassipes (water hyacinth) in only one of the three wetlands. The species' presence is ecologically significant and worrisome since it is known to create dense mats that lower oxygen levels, restrict native aquatic plants, and change hydrological flow regimes (Gaballa et al., 2021). The presence of Eichhornia crassipes (water hyacinth) in only one of three wetlands is likely linked to specific environmental conditions, particularly nutrient enrichment. Empirical evidence consistently shows that E. crassipes thrives in waters with elevated nutrient levels, specifically phosphates and nitrates, which are often the result of sewage discharge, agricultural runoff, or industrial effluents (Zarkkami, Esfandi, and Sadeghi 2021; Gaballa et. al., 2021). Its occurrence in the study area is a bioindicator of eutrophication, signifying a potential trophic imbalance and elevated nutrient loading possibly arising from consistent dumping of organic solid waste and effluent rich in  phosphates and nitrates from meat processing activities and the nearby market. Another possible reason for the proliferation of this floating invasive weed may be its massive inflow into the stream through tidal current arising from the river Niger with which the stream share close proximity. 	Comment by asus022023: Zarkkami et al., 2021
Similarly, the presence of Ceratophyllum demersum (coontail) in only one wetland offers contrasting ecological implications. As a submerged, free-floating macrophyte, C. demersum is often associated with relatively clear, calm, slow-moving and oxygen-rich waters (Xio Jiang et al., 2013; Syed et al., 2018). Its restriction to a single site suggests local environmental heterogeneity, possibly linked to water chemistry, flow velocity, or light penetration. This species’ absence in the other wetlands may be due to uncontrolled sedimentation, turbidity, or competition with more aggressive colonizers like E. crassipes.
Conclusion and Recommendation	Comment by asus022023: 5. Conclusion
Generally, the impacted wetlands within Asaba Metropolis present a case of floristic resilience amid degradation. While plant diversity persists, its structure is skewed toward disturbance-tolerant and invasive species, with fewer representatives of climax or conservation-significant taxa. The co-occurrence of E. crassipes and C. demersum in separate sites exemplifies a gradient of ecological health, ranging from eutrophic to potentially mesotrophic systems. Baased on the current findings, it is imperative to sustain ecological integrity and targeted restoration interventions. This includes controlling invasive species, rehabilitating buffer zones, regulating effluent discharge, and instituting indigenous knowledge and community-based conservation strategies. Moreover, future research should prioritize long-term monitoring, functional trait analysis, and hydrological assessments to better understand wetland resilience and thresholds under continued anthropogenic stress.
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Fig. 2: Family Distribution in Lotic Wetlands 
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Table 1. Physical, chemical and biological properties of experimental soil (0-20 cm)

[,

Particulars Value

Methods

Sand (%) 613
Silt (%) 214
Clay (%) 173

Bulk density, Mg m- 164

pH (1: 2.5:: Soil : Water) 5.20
Organic carbon (g kg-') 29

Total N, %

Pipette Method (Author name,
Year)

Core Sampler (Author name,
Year)

Glass Electrode pH Meter
(Author name, Year)
Glass Electrode pH Meter
(Author name, Year)
Modified Kjeldahl Method
(Author name, Year)

*Moisfure content on oven dry weight basis
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