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ABSTRACT — (Alismatalesfrom the upper and middieAraguaiariver basin (Brazil)). The present study dealswith asurvey of
the order Alismatales (except Araceag) in the upper and middle Araguaia River region located between the states of Mato
Grosso and Goias, Brazil. Field expeditionswere carried out during the rainy and dry seasons. The route covered approximately
2,000 km and 41 aquati c environmentswerevisited. Thirteen taxa, representing the families Alismataceae (nine), Hydrocharitaceae
(three) and Najadaceae (one) were identified. Keys for the identification of families and species in field, brief diagnoses,
schematic illustrations and relevant comments were elaborated based on field observations as well as on the analysis of the
specimens collected.
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RESUM O — (Alismatales da bacia do alto e médio rio Araguaia (Brasil)). Realizou-se o levantamento de espécies da ordem
Alismatales (exceto Araceae) ocorrentes na regido do alto e médio rio Araguaia, entre os estados de Mato Grosso e Goiés,
Brasil. AsexpedicOes paracoletade material, ocorridas tanto naépocade chuvas quanto na seca, totalizaram cercade 2.000 km
percorridos, abrangendo 41 ambientes aquaticos. Foram identificados treze téxons pertencentes as familias Alismataceae
(nove), Hydrocharitaceae (trés) e Najadaceae (uma). Foram elaboradas chaves para identificacdo em campo das familias e
espécies, descricdes breves, ilustracBes esqueméticas e comentarios rel evantes, baseados em dados |evantados em campo e

através da andlise do material coletado.

Palavras-chave - Alismatales, Brasil, hidréfitas, plantas aquéticas, rio Araguaia

Introduction

Brazil hasthelargest hydrographic net of theworld,
estimated as 6,950 kn?, representing the largest hydric
supply of South America (Tundisi & Barbosa 1995).
Plants encountered growing in permanent or seasonally
wet environments, whose photosynthetic parts are
constantly or at least for severa months each year in
contact with water are defined by Cook (1996) as
vascular aguatic plants. The aquatic flora plays an
important role on the ecology of aquatic ecosystems. It
affects the water chemistry by the assimilation of
nutrients and noxious substances (Esteves & Camargo
1986) and providesfavorable conditionsto innumerous
organisms, such asfishes, aquatic arthropods, mollusks
and periphyton (Esteves 1988, Pott & Pott 1997). Aquatic
plants also congtitute the base of an extensivefood chain
(Esteves 1988, Niering 1985) and some species may
even be used asornamental plants, soil fertilizersor for
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cattle nourishment (Berg 1984, Joyce 1990). However,
the excessive growth of some species may interfere
with the functioning of hydroelectric turbines, favor the
proliferation of mosquitoes, reduce water oxygen
concentration, and prevent navigation (Esteves 1988,
Palombo & Pereira1992).

Despitethegreat diversity of hydrophytesin Brazil
(Hoehne 1948), there is till a lack of studies on the
ecological and systematic aspects of Brazilian aquatic
plants (Pott et al. 1992). Besides the work of Hoehne
(1948) on aquatic plants of Brazil, there are studies,
generdly taxonomically and/or geographically restricted,
devel oped for theAmazonian region (Albuguerque 1981)
and for the states of Goias (Wanderley 1989), Mato
Grosso (Prado et al. 1994, Schessl 1997) Mato Grosso
do Sul (Guimaraes 1999; Pott 1993, Pott & Pott 1997,
Pott et al. 1989, 1992, Pott & Cervi 1999, Pott & Pott
2000 [Pantanal]), Minas Gerais (Pedralli et al. 19933,
b), Rio de Janeiro (Henrigques et al. 1988, Bove et al.
2003), Rio Grande do Sul (Almeida-Rego 1988, Irgang
etal. 1984, Irgang & Gastal 1996, Pedralli, 1981), Santa
Catarina (Pedersen & Klein 1976) and Sao Paulo (Abreu
1981, Faria1998).

Theorder Alismatal es, with roughly 3,320 species,
consists mostly of aquatic or wetland plants and is
represented in Brazil by approximately 32 genera and
11 families (Haynes & Holm-Nielsen 1985, Judd et al.
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1999, Les & Haynes 1995). A generic treatment of the
order in the Neotropics has been published by Haynes
& Holm-Nielsen (1985), besides surveysand taxonomic
treastmentson thefamiliesAlismataceae (AlmeidaRego
1988, Guimardes 1999, Haynes & Holm-Nielsen 1994,
Rataj 1978), Hydrocharitaceae (Cook 1985, Cook &
Urmi-Konig 19844, b), Limnocharitaceae, included in
Alismataceae in this paper (Haynes & Holm-Nielsen
1992), and Najadaceae (L owden 1986).

Despite the fact most studies of aquatic plants
published so far for the central region of Brazil are
geographically and/or taxonomically restricted, there are
gl innumerousaguitic habitatsin thisregion that arepoorly
known. This assertion was corroborated by the discovery
of a new species of Hydrocharitaceae, Egeria
heterostemon S. Koehler & C.P. Bove, during the
development of this study (Koehler & Bove 2001). The
purpose of this study isto contribute to the knowledge of
theBrazilian aguatic florapresenting asurvey of theorder
Alismataesof theupper and middieAraguaiaRiver region.

Material and methods

The study area is located on the Araguaia - Tocantins
depression, in the states of Mato Grosso and Goias, Brazil.
Theclimate, warm and wet, iscomposed of two main seasons:
adry one from June to November followed by arainy season
from December to May (IBGE 1989). The vegetation is
characterized mainly by the Cerrado type, rather devastated,
and by riparian forests and aguatic ecosystems, hitherto well
preserved. Field expeditions were undertaken in 1997
(May-June and October) and in 1999 (November), covering
the rainy and dry seasons. Specimens were collected in 41
different aquatic environments along the roads indicated in
figure 1, covering an extension of approximately 2,000 km.
The sites visited consisted mainly of permanently and
temporally undrained floodplains.
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Figure 1. Geographical location of the study area.

Species identifications were based on the taxonomic
treatments available and were complemented by comparisons
with herbaria material. The material was deposited in the
herbarium of the Museu Nacional do Rio de Janeiro (R) and
duplicates were sent to the to herbaria of the Universidade
de So Paulo (SPF) and to Embrapa— Pantanal (CPAP). Keys
for the identification of the families and speciesin the field,
brief diagnoses, schematic illustrations and relevant
ecological and morphological comments were elaborated
based on an analysis of specimens collected, as well as on
field observations.

Resultsand Discussion

In the treatment that follows thirteen taxa were
recognized.

Key to families of Alismatales of the upper and middie Araguaiariver region

1. Submersed plants
2. Leaves sessile, 1-veined, margins serrulate

3. Leaveswith sheathing base, marginswith visible serrulations; flowerslacking aperianth,

INCONSPICUOUS .....cveeveeieereetecteeee e saeesresreeneenens

3. Leaveswithout sheathing base, marginswithout visible serrulations; flowers conspicuous,

withwhiteperianth ...,

2. Leavespetiolate, multi-veined, marginsentire

4. Leavesupto 10 cm long; flowerswhite ...........
4. Leaveslonger than 10 cm; flowersyellow ......
1 Emersed plants .......cccccooeieeceii e

............................................................ Hydrocharitaceae

................................................................... Alismataceae
............................................................. Hydrocharitaceae
.................................................................... Alismataceae
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Alismataceae Vent.

Herbaceous, annual or perennial, glabrous or
pubescent, lactiferous. Stems corm-like, rhizomatous or
stoloniferous. L eaves submersed, floating or emergent,
basal or alternate, petiolate with a sheathing base;
submersed leaveslinear, sessile; emergent and floating
leaves petiol ate, the blade linear to lanceol ate, ovate to
rhomboid, pluriveined, with or without pellucid marks,
themarginsentire. Inflorescencesverticillate, paniculate,
racemose, spicate or umbellate, without a subtending
spathe, with whorled or separate bracts. Flowers
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hypogynous, perfect or imperfect, pedicellate, perianth
actinomorphic, of 6 free segmentsin 2 series: sepals 3,
green, persistent; petals 3, larger than sepals, white to
yellow sometimeswith purple spotsat the base, delicate,
deciduous; stamens 3 or numerous, free, staminodes
occasionally present; carpels 3, 6 or more, free or basally
fused, 1-loculed, ovules 1-2 or numerous of basal or
laminar placentation, stylesterminal or lateral sometimes
very short or absent, stigma linear. Fruits achenes or
follicles, numerous, compressed or terete, often winged,
longitudinally costate and glandular, sometimeswith a
terminal or horizontal beak. Seeds U-shaped.

Key to species of Alismataceae of the upper and middle Araguaiariver region

1. Floatting leavessagittate...........cccvvvrererenenienieeeene

1. Emersed leaves linear, lanceol ate or ovate
2. Plantsdelicate, to 25 cm tall

3. Pellucidlineson leaf bladespresent..................
3. Pellucidlineson leaf blades absent ..................

2. Plantsstout, taller than 40 cm
4. Ovulesof basal placentation

.............................................. 5. Sagittaria guayanensis

............................................. 1. Echinodorus bolivianus
.................................................. 4. Echinodorus tenellus

5. Foral bractssubulate, usually longer thanthe pedicels........cccccevviveiene. 3. Echinodorus subalatus
5. Horal bractslanceolate, usually shorter than the pedicels
6. Submersed leaves absent; flowers perfect .........coovvvierenciciennne 2. Echinodorus longipetalus
6. Submersed leaves present; flowers, at least the lower, imperfect......... 6. Sagittaria rhombifolia

4. Ovulesof laminar placentation
7. Bladesovateto orbicular, aslong aswide
7. Blades at least twice longer than wide

............................................. 7. Hydrocleys nymphoides

8. Leavesfloating; carpels3; staminodes 3 .........cccoveeeinininieneseneeeee 8. Hydrocleys parviflora
8. Leaves erect; carpels and staminodes NUMErOUS ..........cccceevereerieseeenenns 9. Limnacharis |aforestii

1. Echinodorus bolivianus (Rusby) Holm-Niels.,
Brittonia 31(2):276. 1979. Type: BOLIVIA: Reyes,
White 1540 (lectotype NY, fide Haynes & Holm-
Nielsen 1994, isolectotypes, GH, K, NY, US).

Figure 2A.

Plants delicate, annual, glabrous, stoloniferous, to
15 cm tall. Submersed leaves present; emersed |eaves
petiolate, 10 cm long, 1.0-1.5 cm wide, the blade
lanceolate with a sheathing base, pellucid markings
present as lines. Inflorescence umbelliform with only
one floral whorl or racemose with two whorls, erect,
up to 25 cm long, without vegetative proliferations.
Bracts triangular, basally united, coarse with thin
margins, 0.5cmlong, 0.1-0.2 cmwide. Flowersperfect,
2-6, 1 cmdiam.; sepals appressed, 0.3 cm long; petals
clawed, 0.3-0.4 cmlong; stamens9, 0.1 cmlong, carpels
15-20. Fruits not observed.

Common name: “ dwarf amazon swordplant”, “ ervado
pantano” (Haynes& Holm-Niglsen 1994, Pott & Pott 2000).

Specimens examined: BRAZIL: GolAs: Estr.
Jussara-Aragarcas a 100 km de Jussara, 9-X-1997 (fl.),
C.P. Bove et al. 238. (R, SPF).

Habitat: amphibious or submersed plant, growingin
till or running water up to 50 cm deep. Rare.

Distribution: from Central Americato southern South
America. In Brazil, in Distrito Federal, Goias, Mato
Grosso, Mato Grosso do Sul, Minas Gerais, Para,
Parand, Rio Grande do Sul, Rio de Janeiro, Santa
Catarinaand Sao Paulo (Haynes & Holm-Nielsen 1994).

2. Echinodorus longipetalus Micheli, Monogr. Phan.
3:60. 1881. Type: PARAGUAY : Cordillerade Peribebuy,
Patifio Cué, Balansa 570 (lectotypeK, fide Rataj 1969;
isolectotypes, G, K).

Figure 2B.
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Plants stout, perennial, glabrous, to 200 cm tall.
Submersed leaves absent; emersed |eaves petiolate,
40-120 cm long, 10-15 cm wide, with a sheathing base
5-15 cm long, the blade lanceolate, pellucid markings
reticulate. | nflorescence racemose, erect or decumbent,
overtopping theleaves, without vegetative proliferations,
2-10 whorlswith 3-15 flowers each. Bracts lanceolate
with an attenuate apex, coarse, 2 cm long. Flowers
perfect; sepalserect, covering the maturefruit, 1-1.5 cm
long, 0.5-1 cm wide; petals 2 cm long, 1.5-2 cm wide;
stamensnumerous, 0.5 cmlong, carpel snumerous. Fruits
flattened, dorsally keeled, 0.3 cmlong, the beak lateral,
horizontal.

Common name: “narrow-leaved Amazon
swordplant”, “chapéu de couro” (Haynes & Holm-
Nielsen 1994, Pott & Pott 2000).

Specimens examined: BRAZIL: GolAs: Estrada
Jussara-Aragarcas, a 100 km de Jussara, 26-V-1997
(fl.), C.P. Bove et al. 158, 159 (R); Estrada Aruana-
Britania, a33 km de Aruand, 14-X-1997 (fl.), C.P. Bove
et al. 295 (R); Estrada Jussara-Britania, ca. de 40 km
do trevo, 14-X1-1999 (fl., fr.), C.P. Bove et al. 577
(R, SPF). MaTo Grosso: EstradaAguaBoa-Cocalinho,
a 144 km de Agua Boa, 12-X-1997 (fl., fr.), C.P. Bove
etal. 272 (R, SPF).

Habitat: emergent plant, growing in still water up
to 50 cm deep. Commonly found around the edges of
marshes, usually presenting ahigh local abundance.

Distribution: Suriname and from central Brazil
(states of Goias, Mato Grosso, Mato Grosso do Sul,
Minas Gerais and S&o0 Paulo) to eastern Paraguay
(Haynes & Holm-Nielsen 1994, Pott & Pott 2000).

3. Echinodorus subalatus (Mart.) Griseb. subsp.
subalatus, Cat. pl. Cub. p.218. 1866. °© Alisma
subalatum Mart., Syst. veg. 7(2):1609. 1830. Type:
BRAZIL: s.loc., C.F.P. Martius 150 (lectotype M, fide
Rataj 1971; isolectotype MO).

Figure 2C-D.

Plants stout, perennial, glabrous, 40-100 cm tall.
Submersed leaves absent; emersed leaves petiolate,
23-55 cm long, 1-8 cm wide, with a sheathing base
6-15 cm long, the blade lanceolate, pellucid markings
present as lines. Inflorescence racemaose or paniculate,
erect, 50-60 cm long, with or without vegetative
proliferations, 5-6 whorlswith 5-10 flowerseach. Bracts
subulate, coarse, with delicate margins, 0.5-2 cm long.
Flowers perfect; sepals reflexed, 0.5 cm long, 0.5 cm
wide; petals 1 cm long, 0.5-1 cm wide; stamens 20,
0.4 cmlong, carpelsnumerous. Fruitsterete, unkeeled,
glandular, 0.1-0.2 cm long, the beak terminal, erect.

Common name: “longstyled toadspoon”, “chapéu
de couro mitdo” (Haynes & Holm-Nielsen 1994, Pott
& Pott 2000).

Specimens examined: BRAZIL: GoiAs: Estrada
Jussara-Aragarcas, a 3 km de Jussara, 9-X-1997 (fl.,
fr.), C.P. Bove et al. 246 (R, SPF); Estrada Aruana-
Britania, a10 km deBritania, 14-X1-1999 (fl.), C.P. Bove
et al. 586 (R); Estrada para Peixe (GO-334), a 39 km
da GO-164, 16-X1-99 (fl.), C.P. Bove et al. 624 (R).
Mato Grosso: Estrada AguaBoa-Cocalinho, a 100 km
de AguaBoa, 12-X-1997 (fl., fr.), C.P. Bove et al. 264
(R).

Observations: we found specimenswith vegetative
proliferating inflorescences (C.P. Bove et al. 246), a
character not recorded in previously taxonomic
treatments of this species (Haynes & Holm-Nielsen
1994, Ratgj 1978).

Habitat: emergent plant, growing in still water up
to 50 cm deep; however, it may be found inthe middle
of rivers. Commonly found around the edges of marshes
and as adominant speciesin polluted environments.

Distribution: from Central Americato south-central
Brazil, states of Amazonas, Bahia, Ceara, Goias,
Maranhdo, Mato Grosso, Mato Grosso do Sul, Minas
Gerais, Parana, Rio Grande do Norte, Rio de Janeiro,
Roraima, Santa Catarina and S&o Paulo (Haynes &
Holm-Nielsen 1994, Pott & Pott 2000).

4. Echinodorus tenellus (Mart. ex Schult. & Schult.
f.) Buchenau, Abh. Naturwiss. Vereines Bremen 2:21.
1868. °© Alisma tenellum Mart. ex Schult. & Schult. f.,
Syst. veg. 7(2):1600. 1830. Type: BRAZIL : Buritihaes,
Contendas, C.F.P. Martiusa56 (lectotype M, fide Rataj
1975).

Figure 2E.

Plants delicate, annual, glabrous, stoloniferous, to
6 cmtall. Submersed leaves present, 5 cmlong, 0.2cm
wide, with asheathing base 2 cm long; emersed |eaves
petiolate, 1.5-4.5 cmlong, 0.2 cmwide, the bladelinear-
lanceolate with a sheathing base 1 cm long, pellucid
markings absent. Inflorescence umbelliform with only
one floral whorl, erect, up to 6 cm long, without
vegetative proliferations. Bractstriangular, basally united,
coarse with delicate margins, 0.3 cm long, 0.1-0.2 cm
wide. Flowers perfect, 2-28, 0.6-1 cm diam.; sepals
appressed, 0.3 cmlong; petalsclawed, 0.2-0.4 cmlong,
0.1-0.3 cm wide; stamens 9, 1 cm long, carpels 15-20.
Fruits not observed.

Common name: “pigmy chain-sword”, “dwarf
Amazonian sword plant”, “erva do pantano” (Haynes
& Holm-Nielsen 1994, Pott & Pott 2000).
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Specimens examined: BRAZIL: GolAs: Estrada
Jussara-Aragarcas, a 100 km de Jussara, 26-V-1997
(fl.), C.P.Boveet al. 161 (R); 9-X-1997 (fl.), C.P. Bove
et al. 240 (R); Estrada Jussara-Britania a 59 km de
Jussara, 14-X1-1999 (fl.), C.P. Bove et al. 581 (R);
Estrada Jussara-Britania (via Jacilandia), a 59 km de
Jussara, 12-X1-1999 (fl.), C.P. Boveet al. 550 (R, SPF);
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Estrada para Peixe (GO-334), a 21 km da GO-164,
16-X1-1999 (fl.), C.P. Bove et al. 622 (R, SPF). Mato
Grosso: EstradaAguaBoa-Cocalinho, a58 km de Agua
Boa, 11-X-1997 (fl.), C.P. Bove et al. 255 (R, SPF).
Habitat: amphibious or submersed plant, growing
in still water up to 50 cm deep or in muddy soil.
Specimens collected in dry soil were intensively
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Figure 2. Species of Echinodorusfrom the upper and middle Araguaiabasin. A. E. bolivianus, habit. B. E. longipetal us, habit.
C. E. subalatus, habit. D. E. subalatus, flower. E. E. tenellus, habit (A: Bove et al. 238, B: Boveet al. 158, C-D: Boveet al. 264,

E: Boveet al. 255).
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flowering compared to flowering specimens found in
wet environments. Frequent and usualy loca ly abundant.

Distribution: northeastern U.S.A. to southern Brazil ,
states of Amazonia, Bahia, Minas Gerais, Goiés, Mato
Grosso, Mato Grosso do Sul, Minas Gerais, Para, Rio
deJaneiro, Roraima, Santa Catarina, S&o Paulo (Haynes
& Holm-Nielsen 1994, Pott & Pott 2000).

5. Sagittaria guayanensis Kunth subsp. guayanensis,
Nov. gen. sp. 1:250. 1816. Type: COLOMBIA: Guainia,
Humboldt s.n. (holotype P?; fragment at MO; lectotype
TCD, Ratgj 1972; isolectotypesLE, W).

Figure 3A-B.

Plants perennial, glabrous or pubescent, to 50 cm
tall. Stems present as corms. Submersed |eaves present,
0.5-1 cm long; emersed leaves floating, the peciole to
30 cm long, with a sheathing base to 10cm long, the
blade sagittate, 1-4 cm long, 0.5-5 cm wide, pellucid
markings absent. Inflorescence racemose, floating,
rarely erect, 1-20 cm long, with 1-5 whorls, 3 flowers
each, without vegetative proliferations. Bracts linear-
lanceolate, free, delicate, 0.3-0.5 cm long. Flowers
imperfect; sepals erect, 0.5-1 cm long, 0.5 cm wide;
petalsclawed, 0.5-1 cmlong, 0.6 cmwide; maleflowers
with sterile carpels, stamens 6, 0.3 cm long; female
flowerswith aring of sterile stamens, carpelsnumerous.
Fruits oblanceol ate, keeled, without glands, the margins
echinate, 0.2 cm long, the beak lateral, erect.

Common name: “lagartixd’, “largatissa’, “ corazén
de agua’ (Pott & Pott 2000).

Specimens examined: BRAZIL: GoiAs: Estrada
Araguapaz-Aruand, a1l KmdeAraguapaz, 13-X-1997
(fl., fr.), C.P. Bove et al. 281 (R, SPF); 13-X-1997
(fl., fr.), C.P. Bove et al. 282 (R); Estrada Jussara-
Aragarcas, a100 km de Jussara, 25-V-1997 (fl.), C.P.
Bove et al. 136, fl. (R); 25-V-1997 (fl.), C.P. Bove
et al. 150 (R); 26-V-1997 (fl.), C.P. Bove et al. 187
(R); 26-V-1997 (fl.), C.P. Bove et al. 189 (R);
27-V-1997 (fl., fr.), C.P. Bove et al. 193 (R, SPF);
Estrada Jussara-Aragarcas, a 97 km de Jussara,
27-V-1997 (fl.), C.P. Bove et al. 196 (R); 11-X1-1999
(fl., fr.), C.P. Bove et al. 513 (R); Estrada Jussara-
Britania a 39,6 km de Jussara, 12-X1-1999 (fl., fr.),
C.P. Bove et al. 561 (R, SPF); Estrada Jussara-
Britania, a 54,4 km de Jussara, 28-V-1997 (fl., fr.),
C.P. Bove et al. 200 (R, SPF); Estrada Jussara-
Britania (via Jacilandia), a 78,2 km de Jussara,
12-X1-1999 (fl.), C.P. Bove et al. 536 (R). MaTo
Grosso: Estrada Paranatinga-Canarana km 151,
12-11-1993 (fl., fr.), C.P. Bove et al. 95 (R).

Habitat: floating-leaved plant, growingin still water
50-100 cm deep. A very common species in the
Araguaiariver region, usually locally abundant.

Distribution: from southern U.S.A. to Argentinaand
Brazil, states of Acre, Amazonas, Ceard, Goias,
Maranhdo, Mato Grosso, Mato Grosso do Sul, Minas
Gerais, Para, Piaui, Rondéniaand Roraima (Haynes &
Holm-Nielsen 1994, Pott & Pott 2000).

6. Sagittariarhombifolia Cham., Linnaea 10:219. 1835.
Type: BRAZIL: s. loc., Sellow s.n. (lectotype E, fide
Rataj 1972; isolectotype K, LE).

Figure 3C-E.

Plants perennial, glabrous, 50-100 cm tall.
Submersed leaves present, ca. 50 cmlong, 0.5 cmwide;
emersed leaves erect, petiolate, 10-45 cm long, with a
sheathing base to 5-10 cm long, the blade linear-
lanceolate, 5-15 cm long, 0.2-2.3 cm wide, pellucid
markings absent. |nflorescence racemose, erect, rarely
floating, 20-40 cm long, with 2-10 whorlswith 3 flowers
each, without vegetative proliferations. Bracts
lanceolate, united at base, delicateto coarse, 0.5-2.5 cm
long. Flowers imperfect; male flowers with spreading
pedicels, 2-4 cm long, sepals erect, 1 cm long, 0.5 cm
wide; petals clawed, 2 cm long, 1 cm wide; stamens
9-12,0.5cmlong, sterile carpel spresent; femaleflowers
with erect pedicels, spreading and enlarged in fruit,
1.5-2 cm long, appressed in flower and fruit, 1.5-2 cm
long, 1-2 cmwide, petalsclawed, 1.5-3 cmlong, 0.5cm
wide, without sterile stamens, carpels numerous. Fruits
oblanceolate, keeled, without glands, 0.1 cm long, the
beak lateral, horizontal.

Common name: “lagartixa’ (Pott & Pott 2000).

Specimens examined: BRAZIL: GoiAs: Estrada
Jussara-Briténia, a62 km de Jussara, corrego Pindaiba,
14-X1-1999 (fl.), C.P. Bove et al. 582 (R); Estrada
Jussara-Aragargas, a 100 km de Jussara, 25-V-1997
(fl.), C.P. Boveet al. 143 (R); 25-V-1997 (fl., fr.), C.P.
Bove et al. 144 (R); 25-V-1997 (fl.), C.P. Bove €t al.
145 (R); 25-V-1997, C.P. Bove et al. 146 (R);
25-V-1997 (fl.), C.P. Bove et al. 147 (R); 25-V-1997
(fl.), C.P. Bove et al. 148 (R); 25-V-1997 (fl.), C.P.
Bove et al. 149 (R); 26-V-1997 (fl., fr.), C.P. Bove
etal. 162 (R); 26-V-1997 (fl.), C.P. Bove et al. 163
(R); 26-V-1997 (fl., fr.), C.P. Bove et al. 164 (R);
26-V-1997 (fl.), C.P. Bove et al. 165 (R); 9-X-1997
(fl.), C.P. Bove et al. 236 (R, SPF); Estrada Jussara-
Aragarcas, a 111 km de Jussara, 11-X1-1999 (fl., fr.),
C.P. Boveet al. 526 (R); Estrada Jussara-Britania (via
Jacilandia), a42,2 km de Jussara, 12-X1-1999 (fl.), C.P.
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Bove et al. 560 (R); Estrada Caiaponia-1pord, a’54 km
do trevo, 19-X1-99 (fl., fr.), C.P. Bove et al. 670 (R,
SPF). MaTo Grosso: Paranatinga, 39 km ao sul,
9-11-1993 (fl., fr.), C.P. Bove et al. 89 (R).

Habitat: emergent plant, growingin still or running
water 50-100 cm deep. A very common speciesin this
region.

Distribution: from southern CostaRicato Argentina.
In Brazil in the states of Bahia, Distrito Federal, Mato
Grosso, Mato Grosso do Sul, Minas Gerais, Pard,
Parand, Piaui, Rio de Janeiro, Santa Catarina and S&o
Paulo (Haynes & Holm-Nielsen 1994, Pott & Pott 2000).

7. Hydrocleys nymphoides (Willd.) Buchenau, Index
Crit. Butom. Alism. Juncag. p. 9. 1868. © Sratiotes
nymphoides Willd., Sp. pl. 4(2):821. 1806. Type:
VENEZUELA: s. loc., Humboldt & Bonpland s.n.
(holotype B-W).

Figure 4A-C.

Plantsto 50 cm tall, stoloniferous. Floating leaves
7-20 cm long, 2-6 cm wide, with an ovate-orbicular
blade, petiolate, with a sheathing base 5cm long.
Inflorescences with 1-5 flowers, scape 5-10 cm long.
Bracts elliptic, 1-2 cm long, 0.5 cm wide. Sepals with
midvein inconspicuous and hialine margins, 3cmlong,
1 cmwide; petalsreflexed, pale yellow to whitewith a
yellow base, 2.5 cm long, 3 cm wide; stamens 20-30in
2 series or more, 1 cm long, staminodes numerous,
carpels 7, 1.5 cm long. Fruits not observed.

Common name; “lagartixa’, “lagartissa’, “ amapola-
de-agua’, “water poppy” (Pott & Pott 2000).

Specimens examined: BRAZIL: Mato GRrosso:
Estrada Mozarlandia-Nova Crixas km 18, 13-X-1997
(fl.), C.P. Bove et al. 276 (R, SPF); Estrada
Mozarlandia-NovaCrixésal8,6 kmdotrevo, 15-X1-1999
(fl.), C.P. Bove et al. 606 (R, SPF).

Observations: flowersclosed early in the morning,
opening around 10:00 am.

Figure 3. Species of Sagittaria from the upper and middle Araguaiabasin. A-B. S. guayanensis subsp. guayanensis. A. Habit;
B. Maleflower. C-E. S rhombifolia. C. Habit; D-E. Leaves (A-B: Boveet al. 200, C-D: Boveet al. 148, E: Bove et al. 670).
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Figure 4. Speciesof Alismataceae and Najadaceae from the upper and middle Araguaiabasin. A-C. Hydrocleys nymphoides. A.
Habit; B. Flower; C. Calix. D-F. Hydrocleys parviflora. D. Habit; E. Fruit; E. Calix. G-H. Limnocharislaforestii. G. Habit; H. Fruit.
I-J. Najas microcarpa. |. Habit; J. Leaf. (A-C: Boveetal. 276, D-F: Boveet al. 201, G-H: Boveet al. 618, |-J: Bove et al. 260).
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Habitat: plantswith floating leaves, growing in still
water 50-100 cm deep. Sporadic.

Distribution: tropical and subtropical NorthAmerica,
Central America, and South America. In Brazil in the
states of Bahia, Ceara, Mato Grosso, Mato Grosso do
Sul, Parg, Paraiba, Pernambuco, Piaui, Rio Grande do
Norte, Rio de Janeiro and Santa Catarina (Haynes &
Holm-Nielsen 1992, Pott & Pott 2000).

8. Hydrocleys parviflora Seub. in Mart. & Eichler, FI.
bras. 3(1):117. 1847. Type: BRAZIL: s. loc., Martius
s.n. (lectotype M, fide Haynes & Holm-Nielsen 1992).
Figure4D-F.

Plantsto 100 cmtall, stoloniferous. Floating leaves
with an elliptic blade, 5 cm long, 1 cm wide, petiole up
to 100 cm long with a sheathing base 10 cm long.
Inflorescences with 2-10 flowers, scape 100 cm long.
Bracts lanceolate, 2 cm long, 1 cm wide. Sepals with
conspicuous midvein, 2cmlong, 1 cmwide; petalswhite,
1.5cmlong, 1 cmwide; stamens5in onewhorl, 0.3 cm
long, staminodes 3; carpels 3, 0.4 cmlong. Fruits 1.2 cm
long, beak 0.1 cm long; seeds numerous, glandular
pubescent, 1 mm long.

Common name: “lagartixa’ (Pott & Pott 2000).

Specimens examined: BRAZIL: GolAs: Estrada
Jussara-Briténia, a 54 km de Jussara, 28-V-1997 (fl.),
C.P. Bove et al. 201 (R, SPF).

Habitat: plantswith floating leaves, growingin still
water 50-100 cm deep. Rareinthe Araguaiariver region.

Distribution: southern Mexicoto CostaRica, northern
Colombia, Venezuelaand Boliviato east-central Brazil, in
the states of Goiés, Mato Grosso do Sul, Minas Geraisand
Rio de Janeiro (Haynes & Holm-Nielsen 1992).

9. Limnocharislaforestii Griseb., Bonplandia 6(1):11.
1858. Type: PANAMA: s. loc. Duchassaing et al. s.n.
(lectotype GOET, fide Novelo 1987; isolectotype
GOET).

Figure4G-H.

Plants to 50 cm tall, rhizomatous. Leaves erect,
petiolate, with an elliptic to ovate blade, 15-25 cmlong,
1-2 cm wide with a sheathing base 5 cm long.
Inflorescenceswith upto 5 flowers. Bractséelliptic-linear,

0.5-1.5 cm long, 0.3-1 cm wide; pedicels 1 cm long,
1 cmwide. Sepalsovate, 1cmlong, 0.7 cmwide; petals
yellow, ovate to orbicular, 1.5 cm long, 0.8 cm wide;
stamens 15-20, 0.6 cm long, staminodes numerous;
carpels 20-30, 0.4 cm long. Fruits 0.1 cm long; seeds
numerous, 0.1 cm long.

Common name: “camalote” (Pott & Pott 2000).

Specimens examined: BRAZIL: GolAs: Estrada
Briténia-Aruand, a5 km de Jussara, 27-V-1997 (fl., fr.),
C.P. Bove et al. 205 (R). Mato Grosso: Estrada Agua
BoaCocdinho, a144 km daGO-164, 12-X-1997 (fl., fr.),
C.P. Bove et al. 268 (R, SPF).

Observations: the specimens examined presented
the peduncles shorter than the petioles and the pedicels
not conspicuously winged. The staminodes were
numerous, like in Limnocharis flava (L.) Buch. The
number of staminodes, however, is not considered a
diagnostic character according to the last taxonomic
treatment available for the genus (Haynes & Holm-
Nielsen 1992).

Habitat: emergent plant, growing in still water
50-100 cm deep. Sporadic.

Distribuicdo: Mexico to Bolivia, Argentina and
Brazil, in the states of Bahia, Goias, Maranhdo, Mato
Grosso, Mato Grosso do Sul, Paraiba, and Piaui (Haynes
& Holm-Nielsen 1992, Pott & Pott 2000).

Hydrocharitaceae Juss.

Herbaceous, annual or perennial, glabrous, not
|actiferous. Stems erect, rhizomatous or stoloniferous,
elongated or contracted. L eaves submersed, floating or
partially emersed, basal, alternate or whorled, sessileor
petiolate, marginsentire or serrulate, the bladelinear to
eliptic-lanceolate, 1- or pluriveined, without pellucid
markings. | nflorescences complex with 1-many flowers
or flowers salitary, with subtending spathe, composed
of 1-2 free or united bracts. Flowers epigynous, perfect
or imperfect, perianth actinomorphic, of 6 free segments
in 2 series: sepals 3, green, persistent; petals 3, larger
than sepal's, white or yellow, delicate, deciduous; stamens
3, 6 or 9, free; carpels 3, fused, ovary 1-loculed,
prolongated in a free hypanthium, numerous ovul es of
parietal or laminar placentation, the stylesflattened. Fruit
a capsule with numerous fusiform seeds.

Key to the species of Hydrocharitaceae of the upper and middle Araguaiariver region

1. Stems elongated; |eaves sessile; flowers white

2. Flowers perfect; stamens 3.......cccceevvvvvceeriecnenn,
2. Flowersimperfect; stamens9 ........cccccvvveeeevevnenen.
1. Stems contracted; leaves petiolate; flowersyellow.....

............................................ 10. Apalanthe granatensis
................................................ 11. Egeria heterostemon
.................................................. 12. Ottelia brasiliensis
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10. Apalanthe granatensis (Bonpl.) Planch., Ann. Mag.
Nat. Hist., Sér. 2 (1):87. 1848. ° Elodea granatensis
Bonpl. inHumbolt & Bonpland, Pl. aequinoct. 2(16):150,
pl.128. 1813. Type: COLOMBIA: “in aquis Novas
Granatea, prope urbem Guaduas’, “entre Honda et
Cune’, elev. 1,150 m, Humboldt & Bonpland s.n.
(holotype, platein Humbolt & Bonpland, PI. aequinoct.
2(16), pl. 128. 1813).

Figure 5A-B.

Plants submersed or partially emersed. Stems
elongated, terete, irregularly branched. Prophyllspaired
at the base of branches, deltate; leaves aternate or
whorled, sessile, 3-7 in each node, margins serrulate,
1-veined, the blade linear and gradually attenuated at
the apex, 1-1.5 cm long. Subtending spathe consisting
of two bracts, sessile, axillary, urn-shaped, 0.5 cmlong,
0.1 cmwide. Flowers solitary, perfect, sessile, emersed;
sepalsovate, reflexed, 0.2 cm long, 0.1cm wide; petals
obovate, white, delicate, 0.3 cm long, 0.2 mm wide;
stamens 3, 0.2 cm long; styles 3, flattened, 2- or
3-divided, with nectaries at the base, 0.2 cmlong; ovary
0.5 cm long, attenuate above in an elongated free
hypanthiumto 5 cmlong. Capsuledlipsoidal, irregularly
dehiscent, 0.5 cm long; seeds up to 30, ca. 1 mm long,
covered with hairs.

Commonname: “lodinho branca” (Pott & Pott 2000).

Specimens examined: BRAZIL: GolAs: Estrada
AruangGoiés 8,8 km de Aruang, 29-V-1997 (fl.), C.P.
Boveet al. 224 (R, RB); Estrada GO-334, a47,8 km da
GO-164, 16-X1-1999 (fl.), C.P. Bove et al. 632 (R);
Brasilandia, Tupiratins, Rio Feio, 20-111-1976 (fl.),
G Hatschbach & R Kummrov 38497 (MBM). Mato
Grosso. EstradaAguaBoa-Cocalinho, a148 km de Agua
Boa, 12-X-1997 (fl., fr.), C.P. Bove et al. 273b (R, RB);
EstradaAguaBoa-Rio dasMortes, 20-11-1993, C.P. Bove
et al. 114 (R, CPAP); Cdrrego do Rosario, Forquilhado
Rio, 111-1918 (fr.), J.G Kuhimann 1620 (R).

Habitat: submersed plant, growingin till or running
water up to 50 cm deep. Sporadic.

Distribution: tropical SouthAmerica, in Brazil inthe
states of Amazonas, Bahia, Goias, Mato Grosso, Mato
Grosso do Sul, Maranhdo, Minas Gerais, Para,
Pernambuco, Piaui, Rio de Janeiro, Roraima, Sdo Paulo
(Cook 1985).

11. Egeria heterostemon S. Koehler & C.P. Bove, Novon
11:63. 2001. Type: BRAZIL: GolAs, Estrada Aruana
Goiania, 19 km from Aruang, C.P. Bove et al. 225
(holotype RB; isotypes CPAP, HUEFS, MBM, MO, R).
Figure 5C-I.

Plants submersed or partially emersed. Stems
dongated, terete, irregularly branched. Prophyllspaired,
deltate; leaves opposite or whorled, sometimesdternate
near the base, sessile, 4-10 in each node, frequently
recurved, linear, gradually attenuated to an acute apex,
0.6-0.8 cm long, margins and apex bearing unicellular,
thick-walled prickle-hairs. Intravaginal squamules
usualy 2ineachleaf axil, ovoidto orbicular, 0.1-0.2 mm
long. Spathe sessile, axillary, ovoid, 1.0 cmlong, with 2
apical teeth. Maleflowers: 2in each spathe, rarely more,
pedicels up to 4.0 cm long, emersed; sepals ovate and
boat-shaped, 0.2 cm long, 0.1 cm wide; petals
suborbicular, white, ddlicate, 0.2-0.4 cmlong, 0.2-0.3 mm
wide; stamens 9, in alternate whorls of 3; outer and
median whorls0.1 cmlong; filaments glabrous; stamens
inthe outer whorl usually smaller than those of median
whorl, athough similar in form. Inner whorl: 0.15 cm
long, filamentsstrongly pilosedistally; nectary 1, central,
3-lobed, 0.2 mmwide. Femaleflower: 1in each spathe,
sessile, emersed; sepals ovate and boat-shaped, 0.2 cm
long, 0.1 cm wide; petals suborbicular, white, delicate,
0.3 cm long, 0.2 mm wide; staminodes 3, strongly
papillose distally; 0.15 cm long, styles 3, two-thirds
divided along length; ovary up to 0.3 cm long, ovoid,
attenuate above in an elongated free hypanthium to
0.35 cm long. 30-40 ovules with parietal placentation.
Fruit unknown.

Common name: unknown

Specimens examined: BRAZIL: GolAs: Estrada
Aruan&Goias, 19 km de Aruand, 29-V-1997 (fl.), C.P.
Bove et al. 225 (CPAP, HUEFS, MBM, MO, R, RB);
MaTo Grosso: Estrada AguaBoa-Cocalinho, a148 km
de Agua Boa, 12-X-1997 (fl.), C.P. Bove et al. 273a
(R, RB).

Habitat: submersed plant, growinginstill or running
water up to 50 cm deep along stream margins and in
swampy environments. Rare.

Distribution: Median Araguaiariver inthe states of
Mato Grosso and Goiés (Koehler & Bove 2001).

12. Otteliabrasiliensis (Planch.) Walp., Ann. Bot. Syst.
3(3):510. 1852. © Damasonium brasiliensis Planch.,
Ann. Sci. Nat. Bot. (Paris) 11:81, t.14. 1849. Type:
BRAZIL: Minas Gerals, Gardner 5191 (holotype K).
Figure5JK.

Plants submersed. Stems contracted, rhizomatous.
Juvenileleaveslinear, sessile, ephemerous; adult leaves
petiolate, up to 50 cm, with a sheathing base, blade
membranaceous, elliptic-lanceolate, margins entire or
undulate, 10-40 cmlong, 3-5cmwide. Subtending spathe
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Figure 5. Species of Hydrocharitaceae from the upper and middle Araguaia basin. A-B. Apalanthe granatensis. A. Habit;
B. Leaf. C-1. Egeria heterostemon. C. Habit; D. Male flower; E. Female flower; F. Stamen of outer whorl; G. Stamen of inner
whorl; H. Style; |I. Staminode. J-K. Ottelia brasiliensis. J. Habit. K. Flower. (A-B: Bove et al. 114, C-1: Bove et al. 225,
reprodution of original publicationin Novon, J-K: Bove et al. 194).
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consisting of two bracts, emersed, membranaceous,
urn-shaped, 5 cm long, 1 cm wide. Flowers solitary,
perfect, pedicels2 cm long; sepals obovate-lanceol ate,
with delicate margins, 1-2 cmlong, 0.5 cm wide; petals
obovate-orbicular, yellow, delicate, margins undulate,
2 cm long, 2 cm wide; stamens 6, 1cm long; styles 3,
flattened, linear, 2- or 3-divided, 3 cmlong, with nectaries
at the base, ca. 0.2 cmlong; ovary 0.5 cmlong, anthers
elongated with a mucronate connective. Fruits not
observed.

Specimens examined: BRAZIL: GolAs: Estrada
Jussara-Aragarcas, a100 km de Jussara, 27-V-1997 (fl.),
C.P.Boveet al. 191 (R, SPF); 9-X-1997 (fl., fr.), C.P.
Bove et al. 239 (R, SPF); Estrada Jussara-Aragargas,
a 97 km de Jussara, 27-V-1997 (fl.), C.P. Bove et al.
194 (R); 11-X1-1999 (fl.), C.P. Boveet al. 503 (R, SPF);
Estrada Jussara-Britania, via Jacilandia, a 42 km de
Jussara, 12-X1-1999 (fl.), C.P. Bove et al. 556 (R);
Estrada Jussara-Britania, via Jacilandia, a 59 km de
Jussara, 12-X1-1999 (fl.), C.P. Bove et al. 551 (R).

Habitat: submersed plant growing in running water
50-100 cm deep. Sporadic.

Distribution: southeastern Brazil, in the states of
Minas Gerais, Mato Grosso, Mato Grosso do Sul, and
Parana.

Najadaceae Juss.

Herbaceous, submersed, glabrous, not lactiferous.
Stemselongated with short to long internodes, irregularly
branched, smooth to spinulose, easily fragmented.
L eavesalternate to subopposite or apparently whorled,
sessile, sheathed, blade linear to lanceolate, 1-veined,
flattened to recurved, margins with inconspicuous to
conspicuous, unicellular to multicellular serrulate
projections. Flowers hypogynous, imperfect,
inconspicuous, solitary or not, perianth absent. Mae
flowers shortly peduncul ate, subtended by aninvolucral
bract, bearing 1 stamen with a sessile anther; female
flowers sessile with involucral bract rarely present
1-carpelate, 1-loculed, 1 ovule, stigma3. Fruit anutlet.
Seedsélliptic, ovate or fusiform, ridged, testapitted with
many aureolae of distinct shapes.

13. Najas microcarpa K. Schum. in Mart., Eichler &
Urban, FI. bras. 3(3):727. 1894. Type: PARAGUAY:
Rio Paraguay, Weddell 3289 (lectotype P).
Figure4l-J.

Stems elongated with short internodes, smooth,
leaves concentrated in the terminal region. Leaves
subopposite or apparently whorled, recurved with

conspicuous, multicellular serrulate margins, 0.1-0.2 cm
long, and ciliated sheaths bearing microscopic
projections. Seedsfusiform to obovate, 0.1-0.2 cmlong,
areolate with square to rectangular ornamentations.

Common name: “lodo”, “najad” (Pott & Pott 2000).

Specimens examined: BRAZIL: GolAs: Estrada
Jussara-Aragarcas, a 3 km de Jussara, 11-X1-1999
(fI., fr.), C.P. Bove et al. 496 (R, SPF). Mato Grosso:
Estrada Agua Boa-Cocalinho, a 59 km de Agua-Boa,
11-X-1997 (fl., fr.), C.P. Bove et al. 260 (R, SPF).

Habitat: free or attached on the substrate,
submersed, growing in a small brackish pond as a
dominant speciesin associ ation with Cabomba fur cata
Schultes & Schultes f. Sometimes also captured
between rocks of rivers. Sporadic.

Distribution: South America in French Guiana,
Venezuela, Colombia, Paraguay and Brazil, in the states
of Amazonas, Maranh&o, Mato Grosso and Mato Grosso
do Sul (Lowden 1986, Pott & Pott 2000).

Albeit its biological importance, the diversity of
tropical aguatic ecosystems remains poorly known
(Crow 1993). The elaboration of checklistsfollowed by
taxonomic studies of aguatic plants constitute a basic
need for Brazilian aguatic ecosystemstoday, especially
inregionsthat are poorly studied, such asthe northern
and central regions. Unfortunately Brazilian aguatic
ecosystems have been continuously destroyed or altered
by the deviation of natural water courses, by local direct
and indirect pollution of the water as well as by the
destruction of the Cerrado vegetation and Riparian
forests, as observed during the devel opment of thisstudy.
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