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Abstract

This studyrecords two species oPteridophyts, viz., Hemionitis cordataRoxb. ex
Hook. & Grev.and Ophioglossum nudicaulke.f. of Pteridaceae an@®phioglossaceae
andtwo species ofAngiospermsviz., Bacopa australisv.C. Souzaand Salvia misella
Kunth of Plantaginaceaand Lamiaceagrespectively for the first timein Bangladesh
based on the plant specimensollected duringthe recent botanical explorations
conductedin selected areas dBagerhat, Bargunaand Cumilla districts A detailed
taxonomic description withkey characters notes on ecology, uses, distribution,
distinctness from other similar tgx@presentative specimens examijraed! photographs
of each ofhese four specidsavebeenprovided

Introduction

Bangladesh, as an integrated part of the In@iabcontinent Centre dPlant Diversity
(Vavilov, 1926) and the South Asian Mega CentreGanetic Diversity(Chowdhury, 1996,
harbours almost all groupsf @lants in its 148,460 sq. kmarea. Within the territory of
Bangladesh, a totalf around 6,612 species of green pldrdase so far beerecordedin contrast
to the flexible estimate of 11,650 plant species for the country (Khan 1977; Aleted 2007
2008-2009, 2009a, b; Siddiquet al, 2007; Sarker and Hossain, 2009; Begetmal, 2014;
Rahman and Khatun, 2014; Tabassum, 2018; Alfastiaé 2019; Tabassuret al, 2020; Dong
and Haque, 2021; Sultana and Rahman, 2021; Suitaala 2022; Joneet al., 2022; Rahmaset
al., 2022; http://bforest.portal.gov.bd). Nevertheless, the publicatioB26fnew recordsof
vascular plantfollowing the report of a total &,813species for theascularflora of Bangladesh
(Siddiqui et al, 2007; Ahmedet al, 2008-2009, 2008) raises the total number of recorded
vascular planspeciesn this country to around 4,142 (Sultana and Rahman, 2021; Haesgsalin
2022;Rahmaret al, 2022; Sultanat al, 2022; Uddin and Uddir2022).

During our botanical explorains conducted in 2039022, in different areas dagerhat,
Bargunaand Cumilladistricts, includinghe Sundarbas and TengragitMangrove Foresf many
specimens of vascular plantsere collected anchoused in the Jahangirnagar University
Herbarium (JUH) Recently, we found that some of these specimens do not ruaycknown
plant species in Bangladesh. After a detailedriartic investigation, we identifiedl few of these
specimendelonging to twdPteridophyte speciesiamely,Hemionitis cordataRoxb. ex Hook. &
Grev. of family Pteridaceae ar@phioglossum nudicaulk. f. of Ophioglossaceae, aralfew
other specimenassociated withwo Angiospermspecies, namel\Bacopa australisv.C. Souza
and Salvia misellakunth of Plantaginaceae and Lamiaceae, reés@de These species have
never been reporteghrlierin any taxonomic literature published so far on the flora of Bangladesh
(e.g., Hooker, 1872897; Prain, 1903a, b; Siddigeti al, 2007 Ahmedet al, 2008-2009 200%;
Rahmaret al, 2015; Haque et al., 2018; Shetuet al, 2018 2022 Uddin and Hassan, 2018;
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Hossainet al, 2019,2020, 2021, 2022; Khanaet al, 2020;Roy and Khan, 2020a, b; Khahal,
202la, b Islamet al, 2023. Theefore, thee four specieshave been reported here as the new
records bvasculamplant speciefor Bangladesh.

Materials and Methods

The plant specimenf B. australisandH. cordatawere collected from Lalmai hithnd its
adjacentarea in Cumilla digrict; specimens 0D. nudicaulefrom the coastal areas of Bagerhat
(Sundarbans East Wiife Sanctuary) and Barguna (igragiri Eco Park) districtsandthose of
Salvia misellairom Mongla port area of Bagerhat distyiduring ourrecentfloristic explomtions
conducted in 2022022 The collected specimens wepeocesseddried, and managed using
standard herbarium techniqu&ingh and Subramaniam, 2Q08hesespecimens wereritically
examined inthePlant Systematics and Biodiversity Laboratoryafangirnagar Universityl heir
taxonomic identification was confirmed through consulting the experts tamdnomic
descriptions and keys available in the relevant literature (Ho@®B&5 Prain,1903a, bLi and
Hedge, 1994Stevenst al, 2001; Hammeeét al., 2003-2014; Cui et al, 2004;Mirza, 2007, b
Khanam, 2009; Rahmar2009 Gangminet al, 2013; Xianchuret al, 2013;Sosaet al, 2018,
matching with theelevantvoucher specimensf the Jahangirnagar University Herbarium (JUH)
and Bangladesh Na&nal Herbarium DACB), and digital imagesof the respective voucher
specimensavailable on the websites of different international herpar@duding Herbarium of
Royal Botanic Garden#) andMuséum National d'Histoire Naturelle (P)

Nomenclatural detls and worldwide distribution were fetched from the most recent and
relevant taxonomic publication&i and Hedge, 1994Cui et al, 2004; Gangmiret al, 2013;
Xianchunet al, 2013 and databaseg®.g., GBIF Secretariat, 2022PNI, 2023, POWQ, 2023;
Tropicos 2023; WFO, 2023. The taxonomic descriptionsere produced ithe Plant Systematics
and Biodiversity Laboratory, Department of Botany, Jahangirnagar Univaafigyconsulting the
relevant representative specimginsd noteson ecology,and pheographsof mature individuad,
collectedduringfield surves.

Results and Discgsion

Hemionitis cordata Roxb. ex Hook. & Grev., Icon. Filic. t. 64 (182&arahemionitis cordata

(Hook. & Grev.)FraserJenk(1997),Mickelopteris cordatgHook. & Grev.) FaserJenk. (2016).
(Fig. 1)

A terrestrial, erect herb, 285 cm tall when fertile fronds develop. Rhizomes dark brown,
erect, short, 1-2.5 cm longwith numerousscalesand fibrous rootsScales brownish to reddish
brown, narrowly lanceolate,. 75-2.25 mm long. Roots many, fibrous, profusely branched, with
numerous root hairs. Sterile fron@s12 per plant, 70-12.5 cm long; stipes.3-5.5 cm long,
reddish brown, densely with@1.5 mm long brown hairs; lamina 8%5 x 3.55.5 cm, simple,
dorsventral, adaxially light green and glabrous, abaxially yellowish green, sparsely with 0.5 mm
long broad base white hairs, narrowly cordate, base cordate, entire or repand with dense, small
whitish hairs and reduced with maturity. Fertile fronds74per pant; stipe much longer than that
of the sterile frond, 1520 cm long, reddish brown, sparsely witl)-41.5 mm long brown hairs;
lamina 7.210.8 x 3.25.3 cm, abaxially light green, adaxially deep green, sagittate, base sagittate
to subcordate, abaxiallgparse, D-1.5 mm long white, broad base brownish hairs along veins,
adaxially glabroussparsereddishbrown hairs arounthe margirs, apex obtuse or rounded. Sori
black to brown, confluent throughatlte abaxial surface along the veins when mature.

Spaophyic stage: Octdber to February.
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Ecology:Ontheshady place dhehill slope.

Uses:This plant is used as an ornamental herb in shadesiouse

Distribution: This species isative to Cambodia, China, Indidndonesia,Laos, Malaya,
Myanmar,the Phlippines, Sri Lanka, Taiwan, andiet Nam (POWO, 2023)In Bangladesh, this
species is recordad the Lalmai Hill area ofthe Cumilla district. As Bangladestbelongs tahe
historical native rangeof the Indian subcontinenthis speciess most probablynative tothis
country.

Representative specimens examiné&iimilla: Lalmai, Lalmai Hill, 26.10.2022,G.M.
Hossain7415 S.S. Shetd044(JUH).

Fig. 1.Hemionitis cordateRoxb. ex Hook. & Grev. a) Habit (fertile stage) (x0.3), b) Habit (vegetatige)sta
(x0.3), c) Root system (x0.3), d) Stipe hairs (x15), €) Stem scale (x30), f) A sterile laminal (adaxi
surface) (x0.3), g) A sterile lamina (abaxial surface) (x0.3), h) A fertile lamina (x0.45) witfx&b6}i
(inset).

In Bangladesh, only one specigsthe genuddemionitisL., namelyH. arifolia (Burm. f.) T.
Moore has been reportéeéfore(Mirza, 2007a)H. cordatacan be distinguished by its sagittate or
narrowly cordate lamina with a sagittate to cordate base and rdadish stipesand hairs, in
contrast to the narrowly ovate lamina with a deeply cordate base and nearly black stripes with
brown hairs oH. arifolia.

Ophioglossum nudicauleL.f., Suppl. Pl. 433 (1782)Type: South Africg Cape of Good Hope
Thunberg s.n(UPS25286).0. capenseSw. (1803), O. ellipticum Hook. & Grev. (1831),0.
vulgatumvar. nudicaule (L.f.) D.C. Eaton (1860),0. dendroneurorE.P.St. John (1938)0.
nudicaulevar.typicumR.T. Clausen (1938). (Fig. 2

A terrestrial, smallgrectherb, 38 (-10) cm tall. Rhizomes erect,(84.5 mmheightwith
2.0-2.5 mm diam., very thickandwith fibrous roots. Roots unbrancheellowish to pale brown,
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1.5-2.5 cm longwith 0.5-1.0 mm diam. Stem cylindrical,gbe green, upright, 0-8.8 cm, 0.8

1.5 mm diam., most parts being buried underground, usually bearh@) fronds per plant.
Sterile lamina 1.21.8 x 0.4-0.6 cm; trophophore stalk -2 mm, trophophore blade spreading,
green, elliptic or elliptieovate,1.0-1.5 x 0.40.6 cm, fleshy, cuneate, entire, acute or rounded;
Venation indistinct due to thick and fleshy texture of blade. Fertile spikesfrom the base of

the sterile lamina2.8-8.5 cm long, light greenytindrical. Sporophore 2-%.5 cm long0.7-1.0

mm diam.; sporangial clusters 8183 cm long, 0-1.5 mm diam., apex acute, usually bearing
10-18 pairs of sporangia.

Sporophyit stage:July to November.

Ecology:Moist sand and clay soils shadyhabitats

Uses:It is used as medicine inghtreatment of anihflammatories and wounds and as a
vegetable or salad.

Distribution: This species is native to Cap&ovince, South Africa. It is reported from
Argentina, Africa, Australia, Brazil, French Guiana, Guyana, Mexico, BedutheUnited Sates
of America (POWO, 2023) In Bangladeshit is recordedin the coastal habitats of Bagerhat
(Sundarbans East Wildlife Sanctuary) and Barguna (Tengragiri Eco Park) districts.

Representative specimens examin@&igerhat Shaankhola, Katka, 19.08.2019G.M.
Hossain0249 (JUH); Barguna: Taltoli, Tengragiri, 05.09.202%;.M. Hossairb892(JUH).

Fig. 2. Ophioglossum nudicaule.f. a) Natural habitaf{x0.3), b) Habit ¥0.6), c) A fertile spike with
sporangia and sporesy), d) A spike withoutspore(x4).

In Bangladesh, five species Ophioglossunt., viz.,O. costatunR. Br.,O. penduluri., O.
petiolatumHook., O. polyphyllumA. Braun ex Schub., and. reticulatumL., have been reported
previously(Mirza, 2007b).O. nudicaulas clearly distinct fra these species @phioglossuny
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its stem height, sterile lamarsize, shap&enation etc.O. nudicaulediffers fromO. pendulunby
its terrestrial habit and elliptic, erect sterile lamjriascontrast to the epiphytic habit and ribbon
shaped pendulausterile laminas o®. pendulumO. nudicaulecan be asily distinguished from
O. costatumO. petiolatumO. polyphyllumandO. reticulatumby possessing plant height of up
to 10 cm, a sterile lamina length of less than 3 cm, and indistinct venaticomgared to the
latter's havinga 10 cm plant heighand amore than 5 cm long sterile lamineith apparent
reticulate venation.

Bacopa australisV.C. Souza.Acta Bot. Bras. 15(1): 58 (2001). Typrazil. Parana. Capanema,
rio Iguazd, J. Lindeman & HHaas 3358HT: MBM!, IT: K!). (Fig. 3)

Fig. 3. Bacopaaustralis V.C. Souza.a) Natural habitatx0.45), b) Habit with flowering branches (fresh)
(x0.75), c) Whole plant (dry sample¥(.25), d) Flowering tanch (dry) «€0.75), e) Dense hairs on
apical internodex15), f) Sparse hairs on median internog&s), g) A flower (dry) €4), h) Calyx &5),

i) A fruit with persistent calyxxX4), j) Seeds%30).
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An annual, prostrate, aquatiar amphibiousherb, upto 15 cm tall. Roots fibrous, arising
from lowernodes withdense and fine shdntir. Stems stout, green or reddish, succulgrstrate
with ascending tips, strigose or vili®, denser towards the apex; internodes slender3.8.5m
long. Leaves simpleopposite, entire, sessile, 4108 cm x 0.#1.4 cm, fleshy and thick but very
thin and fragile when dry, broadly spatulate to orbicular, shallowly cordate to rounded or broadly
angled at the base, slightly clasping the stem, rounded at the tip, thiervgredinate with 638
main veins, glabrous at maturity, adaxial surface glassy. Inflorescanitiary, solitary or 2-3
per leaf axil. Flowers bisexual, zygomorphic, pedicellate-0% cm long,subglabrousor
sparsely pubescent, bracteoles absentxcalpbed, the outer 3 lobes |ebife, green and the
inner 2 inconspicuous, the external dorsal lobe ovate to broadly ova#,5362.23.0 mm, apex
rounded, base cordate, hispid towards the apex; the two lateral lobes ova&e 8.5.72.0 mm,
apexobtuse, base cordate, hispid; the two internal lobes linedrx2.4-0.5 mm, apex acute,
hispid on the margins; corollaldbed, glabrous, tubular, 28.5 mm long, white; stamens 4, not
exerted, the anthers attached nbamidpoint, the anther sacsallel, staminodes absent; ovary
bilocular, glabrous, style not exserted, bifid, apex smooth. Fruits a capsule, globose to broadly
ellipsoid, 3.53.8 x 1.72.0 mm long, glabrous, usually enclosed witldnpersistent calyx,
dehiscent longitudinally by 4 Waes. Seeds numerous, 8046 mm long, ellipsoid to cylindrjc
with a minute tadlike appendage at each eadd a yellowiskbrown surfacewith a network of
fine ridges.

Flowering and fruiting:June to December.

Ecology:On mud in ditcheand paddyields.

Uses:The stems and leaves of this species are eaten by wildlife.

Distribution: This species is native to Argentina, Brazil, and Paraguay (POWO, 2023). In
Bangladesh, this species seems to be introduced.

Representative specimens examin€dmilla: Lalmai, 26.10.2022S.S. Shet4171, G.M.
Hossain7413and7414(JUH).

In Bangladesh, two species BacopaAubl., viz., B. hamiltonianaWettst. andB. monnieri
(L.) Pennell, have beenreported previously (Rahman 20®). B. australis differs from B.
hamiltonianaand B. monnieriby its pubescent stems, broadly spatulate to orbicular leawnes
ebracteate flowersin contrast to the glabrous stenisearlanceolate to oblorgblanceolate
leavesand bracteate flowerd thelatter two species

Salvia miselb Kunth in Humb., Bonpl& Kunth, Nov. GenSp. 2: 290 1818S. riparia Kunth
(1818),S. obscuradenth. (1833)S. privoideBenth.(1846), Type Mexico: GuerreroHumboldt
& Bonpland s.n(HT: P-Bonpl, P00670423, image!) (Fig. 4

An annual to perennial, erect or decumbkentestrialherb, up to 1 m tallwith a strong and
unpleasanbdaur. Stems quadrangular, pubescemth simple unbranched white hairseddish
tinged swollen above nodes.ehves simple, sessile; leaf blades membrandelkoid ovate
lanceolateovate or rhombicovate 4.5-8.0 x 24 cm, acute, crenatgerrate along the distal
margins, the bases narrowed, obtigsguncate or rarely attenuate, sparsely pubescent with short
hars on bothsurfacesbut more orabaxialsurface. Inflorescence terminal racemes, up to 20 cm
long with 6 to 15 interrupted verticils o2 flowers in each, pubescent with glandutapitate
hairs. Bracts broadly ovate and leaguminate, or rhomboid, c&5-5.0 x 2.0-2.5 mm long,
persistent, glabrous insidglandularpilose outside. Flowerpedicellate ca 10-1.5 mm long,
zygomorphic¢ calyx green, zygomorphic, tubular or campanulate-2® mm long, clothed,
bilabiate, prominently veined (the upper hpostly 5-9-veined), densely covered with capitate
glandular hairs persisting in fruitorolla tubular, ca 2.5 mm long, blue with white streaks, naked
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within, the upper lip ca 1-2.8 mm long, the lower lip weakly-lBbed, ca3.0-3.5 mm long;
stamens 2,ricluded, filaments 1-2.3 mm long, pubescent, connective produced, adnate towards
the lowerhalf of anther; anthers slender, @88%-0.8 mm long styles 56 mm long, included,
slender, glabrous; stigrm@-lobed, lobes flattened. Fruits a mericarp, oblorey,1.5 mm long,
grey with dark streaks, mucilaginous when wet. Seeds greyish to brown, obovate with highly
reticulate venation.

Flowering and fruiting:November to February.

Ecology:Found to grow alontheroadsiden moist and semshadyhabitats

Uses: This species is consideraaveed in Tropical America (Richardson and Kep@10).

Distribution: This specieds native to Belize, Colombia, Costa Rica, Cuba, Ecuador, El
Salvador, Guatemala, Haiti, Honduras, Jamaica, Mexico, Nicaragua, PanamauBgm R0,
United States of America (Florida), and Venezuela. It is introducédistralia, Central Africa,
India, and Indonesia (POWO, 2023h Bangladesh, it has been recorded fwild habitatsalong
the roadsidenearthe Mongla Port area ofhe Bagehat district. This species is most probably
introduced to Bangladesh.

Representative specimens examirgaerhat Mongla(near Mongla port area22.122021,
G.M. Hossain2951and 58055.S Shetu3891(JUH).

Fig. 4. Salvia misellaKunth. a) Habit(x0.25), b) Stem with swollen part and reddish tinged dd@s3], c)
Stem hairs X3.5), d) A leaf (adaxial surfacex.30), e) A leaf (abaxial surfacex(.3), f) An
inflorescencedx1), g) A flower &3.75), h) Calyx (lower lips)X3), i) Calyx (upper lip (x3), j) Anthers
and stigma X10), k) Ovary (top view) with glandular hairs on calyx tub6)( k) Ovary (lateral view)
with glandular hairs on calyx{), ) Seedsx6.5).

In Bangladesh, four species $élvial., viz, S. coccineauss. ex MurrS.leucanthaCav., S.
plebeiaR.Br., andS. splendenSellow ex Rome & Schult., have been reported s¢aanam,
2009). S. misellais clearly distinct fromS. splendensy its deltoid, sparsely pubestdnaves,
deepgreen calyx, and-% mm long corolla, ircontrast taS. splendens ovate, glabrous leaves,
red calyx, and 4.5 cm long coroll@. misellas a herb with a greecalyx, while S. leucanthas a
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subshrub with a purplealyx. S. miselladiffers fromS. coccine® campanulate and deep red or
scarlet 2 cm long corolla by its tubulapurple 5-6 mm long corollaS. misellas different from

S. plebeidby its deltoid ovate leaves aitlish-purplecorolla, in contrast t&. plebei elliptic-
lanceolatdeaves and white corolla.
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