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The genus Ruppia L. is a cosmopolitan genus distributed in the temperate and tropical_ regions of the world. The
genus as a rule is abundant in a habitat of brackish water in coastal areas with some exceptional reports of occurrence
in fresh water conditions from South America, New Zealand and India. Taxonomically Ruppia L. has been lrcateq vari-
ously from time to time. Most of the workers consider only a single species whereas others recognize 2-7 species. In
India it is represented by a single species with a subspecies. The present paper deals with morpho]qu, p‘hytogeograph_y.
pollen morphology, pollination biology and chromosome number, etc. towards better understanding of the systematic

position and taxonomic circumscription of the taxon.
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INTRODUCTION

THE genus Ruppia L. is an annual or perennial sub-
merged herb of shallow brackish water near sea
coasts, saline inland water and sometimes fresh
water in temperate and tropical regions of the world.
Plants have also been collected from about 4000m
in the Andes (Heywood, 1978). The genus attains
the interest of botanists for the controversial tax-
onomy as some workers recognize only one spe-
cies while others regard 2-7 species. In India it is
represented by a single species with a subspecies.
The genus has often been placed in the family
Potamogetonaceae. The present authors prefer to
keep it under a distinct family Ruppiaceae. The plant
is a source of food for water fowls, occasionally
consumed by fishes and also offers them protection
from predators.

MATERIALS AND METHODS

Herbarium specimens for the present study were
examined from CAL & MH. Fresh materials collected
from the fields have been deposited in CAL and in-
troduced in Indian Botanic Garden germplasm collec-
tion unit. Pollen slides have been prepared and depos-
ited in the sporotheck, Palynology Laboratory, Cen-
tral National Herbarium, Howrah.

Review of Literature : The genus Ruppia L. was

described by Linnaeaus (1753) in his Species
Plantarum, considering Ruppia maritima as the type
species, based on a material from Europe. Since then
it has been studied by various workers from different
view points. A literature survey reveals that important
taxonomical and morphological works have been con-
tributed by Graves (1908), Hutchinson (1934, 1973),
Mc Cann (1945), Setchell (1946), Mason (1967),
Gamerro (1968), Cronquist (1968, 1981, 1988),
Takhtajan (1969, 1980, 1987), Aston (1973), Davis
and Tomlinson (1974), Thorne (1976, 1983), Brock
(1982a, 1982b), Jacobs and Brock (1982), Dahlgren
et al. (1985), Talavera and Garcia —Murillo (1987).
Being an aquatic species of varied ecological habitat
it has attracted the attention of ecologists like
Verhoeven (1979), Richardson (1980), Brock (1981),
Vollebergh and Congdon (1986). Important contribu-
tions have been made in the fields of floral biology, flo-
ral anatomy and pollination biology by Singh (1965),
Posluzy and Sattler (1974), Cook (1988), Haynes
(1988), Cox and Knox (1989). Cytological informa-
tion so far available have been mainly contributed by
Reese (1962, 1963), Van Vierssen et al. (1981),
Marchioni-Ortu (1982), Snoeijs and Van der Ster
(1983) and Talavera et al. (1993). Pollen morphologi-
cal informations are mainly contributed by Erdtman
(1952), Heusser (1971).



TAXONOMY

Ruppia L., Sp. P1.,127.1753; Gen. Pl ed5.61.
1754; Hook. f., FL Brit. India, 6: 568. 1893:
Aschers, et Graebn. in Engl. Pflanzenr. 4.2:142.
1907; Karthikeyan et al., FL. Ind. Enum. (Monoc.) :
285. 1989.

Type species : Ruppia maritima L.

Herbs monoecious, thizomatous, glabrous. Roots
fibrous. Leaves alternate, opposite or whorled, linear
or filiform, base sheathing, 1-nerved, green. Inflores-
cence 2- flowered spike, terminal, peduncle elongate
or short, spirally coiled or not. Flowers inconspicuous,
bisexual, ebracteate. Perianth absent. Stamens 2, op-
posite, anthers sessile, dithecous, tetrasporangiate.
extrorse, connective expanded. Carpels (2-) 4 (-8).
distinct, sessile or subsessile, elongated after effective
fertilization to form long stipitate fruit, sigma ventro-
apical, ovule solitary. Fruits ovoid, symmetrical or

Fuppia maritima L. A. Habit, B. Inflorescence concealed within leaf sheaL_h,
C. Inflorescence, D. Stamen. E. Carpel, F. Fruits, G. A Single Fruit.
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asymmetrical drupelets. long stipitate. Seeds pendu-
lous. without endosperm.

Ruppia maritima L. Sp. PL 127. 1753 Fischer
in Gamble. FL Pres. Madr:: 1600. 1931 (3: 1116.
1957, Repr. ed.): Mc Cann in J. Bombay nat. Hist.
Soc. 45 396. 1945: Santapau, Pl Sauras.: 837.
1953: Subramanyam, Aquat. Angio.. 96. 1962; Bole
et Pathak, FI Sauras. 3:334. 1988. Bhargavan in
Henry FI. Tamil Nadu, 3: 61. 1989. Ruppia
rostellata Koch. in Reichb. Ic. Crit. 2: 66. 1824;
Hook. f.. FL. Brit. India, 6: 568. 1893; Prain, Beng.
Pl 2: 1124. 1903 (2: 846. 1963, Repr. ed.); Cooke,
Fl. Bomb Pres., 3: 351. 1958 (Repr. ed.); Hanies,
Bot. Bih. Or. 3: 890. 1961 (Repr. ed.).

Herbs monoecious, glabrous, rhizomatous. Roots
fibrous. Stem slender, horizontal or erect, internodes
upto 3.4 cm. Leaves alternate or whorled, linear, apex
acute, with sheathing base and without ligule, 81x0.5
mm, entire, 1-nerved. Inflorescence 2-flowered spike,
2 mm, concealed in the sheath of uppermost vegeta-
tive leaf; peduncle not spirally coiled, 3-4 mm, base
reddish, recurved in fruit. Perianth absent. Stamens 2,
opposite, sessile, anthers 0.5 mm, bilocular, loculi reni-
form, connective expanded. Carpels 3-4, 0.5 mm;
stigma obovate, subsessile. Fruit ovoid, almost sym-
metrical, 2-3x 1-1.5 mm, stipe 0.7-1.2 cm, endocarp
beak 0.5 mm. Seed dark brown.

Key to subspecies
Pedunele not coiled....... cuissinmiiiosonsnn, ssp. maritima
Peduncle coiled...................co ssp. spiralis
ssp. maritima.

Type : Herb. LINN 1085

Fl. & Fr. : Throughout the year.

Distrib. : West Bengal, Orissa, Tamil Nadu,
Mabharashtra, Gujarat. It has been introduced in Na-

tional Botanical Research Institute, Lucknow, Uttar
Pradesh.

Specimens examined : WEST BENGAL :
Lower Bengal, Calcutta, Kurz, s.n. (CAL); Calcutta,
Kurz, s.n., May 1868 (CAL); Sunderbans, Mondal
& Guha - 210, 26.03. 1998. (CAL). ANDHRA
PRADESH: Podauppalam, Kakinanda, East Godavari
Distt., Ravikumar & Ganesan, Coll. No. 88828,
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11.09. 1988 (MH). TAMIL NADU : Tuticorin,
Anonymous, Coll. No. 1215, 1839 (MH).
MAHARASHTRA - Tendana, Anonymous, Coll. No.
53177 (CAL); Concan, Stockes. s.n. (CAL); near
Mumbai,Anonymous, s.n. ((CAL); Savantvadi,
Dalzels, s.n. 03. 04. 1900 (CAL).

Note : Setchell (1946) suggested that the speci-
men of Ruppia maritima (2 specimens) in the
Linnaeaen herbarium might have been obtained after
Linnaeaus had described Ruppia. Setchell indicated
that Linnaeaus had based his concept on plate 35 in
Micheli (1729), and that the same is the type. Jacobs
and Brock (1982), consider plate 35 of Micheli, Nova
Plantarum Genera.................... 72 (1729) as Lectotype
of Ruppia maritima.

ssp. spiralis L .ex Dumort., FI. Belg.: 164. 1827;
Fischer in Gamble Fl. Pres. Madr.: 1600. 1931 (3:

1116. 1957, Repr. ed.); Karthikeyan et al., Fl. Ind.
Enum. (Monoc.): 285. 1989.

Leaves, whorled or alternate, linear, apex acute.
Flowers minute bisexual, ebracteate, peduncle
coiled. Stamens 2, anthers sessile. Carpels 4, sessile,

long stipitate in fruit, stigma sessile, obovate. Fruits
ovoid.

Distrib. : Tamil Nadu.

Note. : The present authors on personal exami-
nation of the herbarium specimen in CAL and MH did
not find any specimen belonging to ssp. spiralis L. ex
Dumort., nor they could collect any from the field.

PHYTOGEOGRAPHY

Cosmopolitan genus Ruppia L. is distributed in
South Africa, Madagascar, Comoro Islands, Mauri-
tius, Pakistan, India, China, Taiwan, Malay Peninsula,
Japan, New Caledonia, Australia, Europe, North
America, Central America, South America, Hawaiian
Islands, West Indies including Bermuda.

In India it is found in the coastal arcas ol West
Bengal, Orissa, Tamil Nadu, Maharashtra and Gujarat.
It has been recorded in fresh water conditions [rom
Uttar Pradesh (Lucknow) and West Bengal (Mondal
& Guha, 1998).
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POLLEN MORPHOLOGY AND
POLLINATION BIOLOGY

Ruppia maritima L. : Pollen grains heteropolar,
bilateral convexo-concave, faintly arcuate, 3-tenuate,
longest axis range: 70-75 pm (35x72x30 pm), exine
reticulate, thin towards convex pole, thicker in the non-
tenuate area, sexine thicker than nexine in non-tenuate
portion (Material : Mondal & Guha -210,
Sunderbans, 26.03.1998).

In Ruppia maritima L. ssp. maritima the polli-
nation takes place under water, where after peduncle
elongation, the anthers dehisce under water, the re-
leased pollen grains are trapped in air bubbles which
remain adhered to the inflorescence for quite some-
time, ascertaining self pollination (Verhoeven, 1979).
This ensures ample seed set. But sometimes in shal-
low waters the inflorescence is raised at the water sur-
face, where the pollen grains are trapped in the air
bubble, which when break release the pollen. The lib-
erated pollen grains float and on coming in contact with
a stigma effects cross fertilization. Ruppia maritima
L. ssp. maritima, thus exhibits a case of both
ephydrophily and hyphydrophily.

Ruppia maritima ssp. spiralis L. ex Dumort. rep-
resents a case of ephydrophily, where pollination takes
place at the water surface. Here the released pollen
grains are trapped in air bubble, which break free from
the inflorescence and rise to the water surface. The air
bubble breaks and the liberated pollen float on account
of air trapped in the reticulations of the exine. On
coming in contact with a stigma at water surface cross
pollination occurs (Haynes, 1988).

The functional morphology of the gynoecium sug-
gests that the funnel-like arrangement of the carpels
direct pollen grains—which remain aggregated facihi-
tated by their boomerang like morphology— to the
stigmatic regions. The bouyancy of the carpellary out-
growth is due to the presence of stomates and under-
lying spongy tissue (Lacroix & Kemp 1997).

CHROMOSOME NUMBER

Chromosome number reports so tar available re-
veal that the basic chromosome number of Ruppia L.
18 x=10 (also some reports of x=8). Diploid
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Table 1 : Pollination Systems in Potamogeton L. (few species), Ruppia L. and Zannichellia L.

Taxon Habitat Sexual Sexual Pollination type
reproduction condition
ious Anemophilous
Potamogeton nodosus Poir Fresh water Common Monoec' p .1
P. natans L Fresh water Common Monoecious Anemophilous
P. crispus L. Fresh water Common Monoecious Anemophilous
: - ecious Ephydrophilous
Ruppia maritima.ssp spiralis L. ex Dumort. | Brackish water Common Monoecio phydrop
. ; e

R. maritima L. ssp maritima. Brackish water/Fresh water | Common Monoecious Hyphydrophilous
Zannichellia palustris L. Brackish water/Fresh water | Common Monoecious Hyphydrophilous

populations have been reported from cold regions of
northern Europe and Canada, whereas tertraploid
specimens have been reported mainly from warm and
temperate areas of the Mediterranean region and Ja-
pan (Talavera ez al., 1993). Hexaploid as well as tri-
ploid specimen have been reported from Germany and
South Australia respectively (Reese, 1962: Snoeijs &
Van der Ster, 1983). Ruppia maritima L. has a pair
of larger chromosomes, which have a satellite on the
longer arm. The tetraploids have two pairs of large

chromosomes, whereas hexaploids have three pairs
(Reese, 1963).

SYSTEMATIC CONSIDERATIONS AND
CONCLUSION

The systematic position of Ruppia L. has been a
matter of controversy both at the specific and familial
level among the taxonomists. Since the genus is closely
related to Potamogeton L. many workers have in-
cluded it under the family Potamogetonaceae.
Ascherson and Graebner (1907) included Ruppia L.
within the tribe Potamogetoneae. Hutchinson (1934,
1973) erected a distinct family Ruppiaceae on the basis
of its habitat, terminal spikes, absence of perianth and
long stipitate fruiting carpels with pendulous seeds. This
has been supported by Cronquist (1968, 1981, 1988)
Takhtajan (1969, 1980, 1987), Aston (1973), Cook
et al., (1974) and Stebbins (1974). But some authors
like Thorne (1976, 1983), Dahlgren (1980), Jacobs
and Brock (1982) have questioned about the distinc-
tion between the Ruppiaceae and Potamogetonaceae.
Goldberg (1989) considers Ruppia L.under
Potamogetonaceae.

Regarding floral anatomy, the triangular outgrowth
of the stamen connective in Ruppia L. has been con-

sidered as homologous with the perianth segment of
Potamogeton L. by Singh (1965). Foliar anatomy of
Potamogeton L. and Ruppia L. reveal that the leaf
of both the genus receives three traces. Singh (1.c.)
prefers to keep Potamogeton L., Ruppia L. and
Zannichellia L. together rather than splitting them,
though Zannichellia L. seems to be more allied to
Cymodoceaceae.

The basic chromosome number of Ruppia L. is
x =10. Some populations are diploids, others tetra-
ploid in tetraploid populations the large chromosomes
are not identical-one pair metacentric and the other
submetacentric, thus showing karyotypic asymmetry
(Talavera ez al., 1993). Triploid and hexaploid speci-
mens have also been reported (Reese, 1962, Snoeijs
& Van der Ster, 1983). In Zannichellia L. the basic
chromosome number is x=6, though some aberrant
materials with 2n=36 (Z. palustris L.) have also been
recorded (Van Viersen & Van Wijk, 1982)-diploids,
tetraploids and hexaploids have also been found.
Potamogeton L. have predominantly the basic chro-
mosomes number of x =13, though 8, 10, 14 and 15
have also been recorded-the chromosomes are very
short with gradation in karyotype and constrictions
being usually median. A high degree of polyploidy
characterises majority of this genus (Sharma &
Chatterjee, 1967). Thus on the basis of karyological
characters-Rupia L. have relatively asymmetric and
low number of chromosomes, whereas Potamogeton
L. have comparatively symmetric and hi gh chromo-

Some number suggesting an advanced degree of de-
velopment.

Palynologically Ruppia L. is quite distinct from
Potamogeton L. and Zannichellia L. The pollen of
Ruppia L. are tri-tenuate, Potamogeton L. 1-colpate
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or inaperturate and those of Zannichellia L.
inaperturate. Pollen morphologically species of
Potamongeton L. shows relatively derived type of
morphoforms and Ruppia L. stands between the
Potamogeton L. and Zannichellia L.

The pollination biology of Ruppia L. shows a tran-
sition between Potamogeton L. - a wind pollinated
genus (with some exceptions like P. filiformis Pers.,
P. pectinatus L., etc. pollinated under water) and
Zannichellia L. which exhibits totally submerged pol-
lination (Potamogeton L.—Ruppia LL.—Zannichellia
L.) (Table-1).

The species recorded from Australia (Ruppia
tuberosa Davis & Tomlinson) throws some light on the
relationship between Ruppia L. and Potamogeton L.
This species has swollen shoots rich in starch at the
end of nearly all axes recalling the turions of
Potamogeton L. Davis and Tomlinson (1974) sup-
port the inclusion of the two genera, Ruppia L. and
Potamogeton L. in the same family.

Though the similarity between Ruppia L. and
Potamogeton L. is apparent from floral anatomy, pol-
lination biology and vegetative morphology to some
extent, the difference between the two seem to be quite
sufficient to maintain Ruppiaceae as a distinct family,
rather than retaining Ruppia L. under
Potamogetonaceae especially when the pollen grains
are also distinctly different from Potamogetonaceae
(Table -2).

The genus Ruppia L. has been treated variously
by the taxonomists from time to time. Some consider
a single species with subspecies and varieties whereas
others recognize 2-7 species.

The Linnaeaen concept was that Ruppia L. 1s a
single species with a form with spiral peduncle. Setchell
(1946) recognizes two valid species and according to
him various species, subspecies, varieties, proles and
forms are just reversible expressions of form and size.
He emphasized on the ecotype variation. Mason
(1967) considered shape of leaf tip, leaf sheath, shape
of pollen sac, shape and size of fruit, podogyne length
as specific characters, and stressed that length of the
peduncle has no diagnostic value for the species where
pollination is affected on the water surface because it
depends on the depth of the water.

Pollen resembling Ruppia L. has been recorded
from Paleocene of Texas by Elsik (1968), but with-
out description. The photomicrograph of the fossil
pollen shows a general resemblance but of much
smaller size and columellate structure being not visible
(Mueller 1981).

Present authors during the course of revisionary
work of the group Helobieae dealing with the genus
Ruppia L. have come to the conclusion that the habit
of the plant varies greatly depending on the environ-
ment, but some characters are of taxonomic value like
creeping habit with short stems and long leaves, 2-

Table 2 : Comparative salient features of Ruppia L. , Potamogeton L. and Zannichellia L.

Characters Ruppia L. Potamogeton L. Zannichellia L.
Habitat Fresh to brackish water |Fresh to saline water Fresh or brackish water, salt marshes,
lagoons.
Sheath Leaf sheat free without|Stipular sheath & free leaf sheath with|Leaf sheath with ligule
ligule ligule
Inflorescence Axillary or terminal|Axillary or terminal spike Axillary cyme
spike
Flowers 2 More than 2 I male & 4 temale
Perianth Abscnt Present Absent in male flower, cupular in female
flower.
Stamen 2 4 1-3
Carpel 2-8 4 1-9
Fruiting carpels Stipitate Sessile Stipitate
Pollen Tri-tenuate I-colpate & inaperturate Inaperturate
Chromosome numbers |x = 10 x =8, 10, 13, 14, 15, especially 13 X=6
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flowered spike, absence of perianth, number of sta-
mens, fruiting carpels, leaf sheath and pollen grains.

Considering all the foregoing discussions on mor-
phological, biosystematical and palynological data and
correlation of characters from other branches of
botany, present authors support the erection of a dis-
tinct family Ruppiaceae for the genus Ruppia L. rather
than retaining it under Potamogetonaceac.
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