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AUTHORS' PREFACE.

The origin of this work lay in an appreciation of certain difficulties
in their field work that confronted officers associated with the Malaria
Survey of India. The utility of a bulletin confined to the water
and march vegetation of India was first raised by Mr. R. Senior
White, F.R.S.E., Malariologist of the Bengal Nagpur Railway,
Caleutta.  Officers whose duties lead them to a study of the dis-
tribution and life history of the parasite carrying mosquitoes frequently
complained of the absence of any handy work confining itself to
the vegetation of tanks, ponds, jheels, etc., and it was suggested
that a study of larvee themselves could not be complete without
some knowledge of the plant associations, etc., in which they
bred. An early attempt to arrange and describe the commoner
water plants of the district soon led to the realisation that if a
publication was to be of any use, it had to comprise a greater
number of plants than we had originally estimated would be
necessary. Thus the disadvantaves of eliminating the Cryptogams
from a work on water vepetation become evident, for it is largely in
association with the Cryptogams that mostuito larvae breed. The
necessity of addino the commoner and especially the gregarious algee
needed no excuse but it delayed the completion of this bulletin.

Even now it has been found difficult to incorporate all the higher
.plants that might be of interest. 'We have, so far as possible and in
view of the limited knowledge of botany of the officers who will
handle this book, tried to avoid technical terms and the keys have been
arranged in such a manner that the principal distinguishing characters
come first to notice. They cannot, however, be read by themrelves
and it will in most cases be necessary to refer to the description of
species given as well as to the figures. Descriptions and figures of 2
number of the commoner algze, chiefly those which grow gregariously
and sometimes cover tanks in dense floating masses and serve either
as food or shelter to larvee, have been added with notes on the
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periodicity.  There has also been added a short glossary of botanical
terms, reference to which will explain the meaning to any collector
unacquainted with the terms used.

The cost of production of plates was bome by the Indian
Research Fund Association.

-

FHERBARIUM,
RovyAaL Botanic GARDEN,
CALCUTTA: ) C. C. CALDER.

K. BISWAS.
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GLOSSARY.

A

Abemmon—imperfect development or non-development of an organ,

Accrescent—increasing 1 nze with age  usually said of parts of the calyx ot corolla
that perust and enlarge after flowenng

Achene—a amall dry indehuscent lcelled 1sceded pomt or a | seeded indehiscent
carpel of an apocarpous {rut

Aciculat—needle shaped

Actinomorphic—~divisible 1to smilar halves by two ot more planes

Aculeate—pnckly, beset with aculer

Acuminate—long pointed, tapenng to a pont

Acute—evenly tapenng and ending 1n a tatow angle but without & prolongation

Adherent—touching closely or broadly

Advate—satd of dusimilar organs when congenttally umited toucting closely or broadly

Adptessed—lying close throughout the ertire length agamnst the surface

Agglomente ,

Aggregate )

Albumen—the nutntive substance found within the zeed coats of some seeds outude the
embryo

Amocbord—resembling an amoeba

Amorphous—without definrte form

Amplexicaul—said of a sesale leaf or the base of a petiole when clasping the stem

Anatropous——said of an {inverted) ovule 1¢  one with the micropyle close to the hilum
and the calaza, at the oppoute end the axis of the ovule wself remaintag straight

Androspore—a_speaial kind of zooipores produced 1n cells which ongmate the dwarf
males 1 Qedogonum

Angular—having comer

Annuval—plant Iasting a year,

Annulat—nng shaped

Annulate—matked with nngs

Anther—the part of a stamen that bears the pollen
Anthendia—centam productive orzans supposed to be analogous to anthers or fecundatne
Apex—top of a leaf or flower

Apieal—relating to the apex or tip

Apiculate—with a short pointed tip

Appressed—lying flat against or together for the whole length
Arcuate—bent hike a bow

Areola—an angular space with an clevated margn
Articulate—composed of joints

Anl Anflis-an accessory seed-covenng of an sppendage growing from or sbout the
hilum of a see

Asexual—without sex

Axile—relating to the axis

Axillaty—growing 11 an sul {the angle between stem and leaf}
Axzygospore—spore produced without copulation

—heaped ot crowded into a dense cluster, but not cohenng

. B

Beak—a sharp tip like the bill of a bid
Berry—a smple frt succulent throughout without a stone and generally with more than
one seed
(v)
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Biconvex—double convex,

Bicornate—two horned.

Bifid—divided into two segments with a narrow sinus; two cleft.

Bilabiate—having two lipz, a term usu
petalous corollas,

Bilobed—divided into two lobes.
Binate—in pairs.

ally applicd to gamosepalous calyces and gamo-

Bipinnate—twice pinnate,

Bx'scxu:\!wimvina both stamens and pistil in the rame fower {(hermaphroditc).
Bivalved—two valved (lats or door).

Blade—blade of a leaf: the extended portion of a leaf or petal,
Botryoid—in clusters, like n bunch of grapes.

Beactewa rudimentary or modified Jeaf subtending a flower or an inflorescence,
Bracteole—a small bract,

Biachish—zomewhat salty,

Bulb-—a spom, usually underground stem, consisting of a short axis, bearing a bud or
buds enclosed in fleshy scales or coats,

C

Caducous—Ialling off very carly.

Caespitose—growing in tufts, with many stems from one rool.
Cacruleus—sky blue or pure blue,

Calyptra—cap or Iid.

Calyx—the outer whorl of Roral Jeaves.

Campnnulate—bel-shaped decper than cupshaped.

Capillary—slender, hairy or thread like.

Capitate—having a globose hend.

Capitulum—a globose head or shortly pedicellate Rowers,

Capsule—a dry syncarpous fruit which opens at maturity to discharge the sced.
Corpel—eone of the compenent pasts of a syncarpous or apecarpous pistil,
Carpospore—spores produced (by conjugation) in a sporocarpium.
Cauline—pertaining to the stem.

Cell—the simctutal unit in the formation of a plant; one of the cavities of an ovary or of
aw antner.

Cellulose—~the material, chemically considered, of which the wall of the cell consists.
Chlorophyl—the green colouring matter of leaves and of green alge.
Chlorophylose—resembling chlorophyl-green.

Ciliste—having cilia; furnished with hairs.

Circinate—~—curled round, coiled or spirally rolled vp.

Clavate-—club-shaped.

Claw—the narrowed base of certain petals.

Coenobium—a community of a definite number of individuals united in one body.
Coma—a tuft of soft haits or cotton botne on seed.

Comose~—having a coma.

Compressed—pressed together,

Concave—hollow.

Conidium—gonidium.

Connate—orgaas or parts of the same organ when congenitally united.
Contorted—twisted in one direction upon itself.
Cordate—heart shaped.

Corjaceous—leathery, tough and thick.
Corniculate—furnished with a little hom.
Corolla—the inner whorl of floral Jeaves.
Crenate—with rounded teeth,
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Crustaceous—hard and bunle or forming a crust

Cuneate—wedge shaped acute angle at the base

Cuspidate—tapering gradually to a sharp stiff pomt

Cyme—an iflorescence of the definte or centrifugal type 1n which the main axms and

all the lateral auis are each terminated by a flower so that the flowenng procecds
from the centre outward

Cylindncal—clongated and with circular cross section, i the form of a cylinder
Cypsela—a dry 1afenor achene invested with the adnate calyx

D

Deciduous—trees ot shrubs which are leafless for a part of the year

Decumbent—inchined downwards

Decorsent—produced down as a sessle leaf when the blade 15 prolonged below the
insettron along the stem forming a winged appendage

Deflexed—bent downwards

Dehiscent—the mode of openirg of a capsule or of an anther

Deliquescent—dissolving

Dentate—with margine cut into tuangular salient teeth directed outward

Denticulate—mnutely toothed, having denticalation or diminutive teeth

Diadelphous—stamens united by their filaments into two sets of bundles

Dichotomous—forked equally

Duicecious—when the male organs ate borne on one plant and the female on another

Dxdyn&mous;—ﬂower with two long and two short stamens and also of stamens when tiey
ste sucl

Difase—widely spreading
Dusciform—depressed and circular lke a disc or pownt

Dise or Disk—an enlargement of the receptacle of a flower m the form of a cup or
cushion nng or glands

Divanicate—spreading widely apart
Dorsal—relating fo or imserted on the back

Dmpeil stone fruit, re

one with a fleshy or pulpy pencarp and bony or crustaceous
endocarp

E

Ellipsord—a sold wath an elliptical outhne
Ellptic—oblong with rounded end

Elongate—extended

Emarginate—with a notch at the apex

Embryo—the rudimentary plantlet formed m a seed
Endospore—the 1nner coating of a spore
Epigynous—growimg on the pistil apparently above the ovary 4
Epiphytal—growing upon plants

Epizotc—growing upon ammals

Exalbumimous—without albumen

Exerted—projecting outwards as anthers beyond the corolla
Excsportum—the outer membrane on the coat of a spore
Extipulate—without stipulate

Extrorse—applied to anthers that dehisce outwards 1e away from the axis of the flower

F

Falcate—scythe shaped or sickle shaped
Family—a group of co related genera
Fascicled—in dense clusters
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Fareiculatr oin |
CHAH M g lxnr
P i II } bandles from a common point,
e Mt ol brarches when parallel, clistered and crect
- eritestismrolouted 1o frmitare iron-rast C'
“Harentowy ' -
o eatetie ptalk of an anther,

iforme thread ke,
{*‘iul’p;c-\h\- [ { | S

mhtreatr or fimbtinste—Yaving a In

i having inge or border o i
’.m:étrt":e-«(zf the form o texture of o [eaf e thend Tk proces.
:"iagﬁf)itfnrmm e a whip fash, .

censenrating or clathed with Incks of soft hairs or wool

f »'}l: x EAE 14} H
t 1 11] f 1134
- . : N y
4 & ]" nst (“Hh g h mr oh 3’”,"" Cﬁfp(" (’I)Cnlnf’, b oﬂly one usut\”Y thc

f.u}sm:z»«!awn;; otange yellow and pray mixed
Fereatr e forked. ) .

Carowepalaewbarisy combinm] sepale,

C;r‘!adﬁrwsm,;'*“)a]x}r,

(:*.":13:-»4:71”:;’ of elasely telxted epecies indicated by the first name of a plant

Geminsteeting in paits; two side by side, '

Gerisulatemebent abiptly; 1o a kree,

Ghbresrentacbecoming plabrous,

Glabrovs—nithout hait of ary Lind.

Glandular~kaving glands or velating 1o glands.

Clavenurma Hunhy prey colour, often covered with a fine bloom.

Glabore~~neatly sphesical,

Gonidia——prupagative bodies of small size, not produced directly or by any act of
frrulization,

Granular—composed of grainy or divided into small knots or tubercles,

Gynandrosporous—bearing male and female spores.

H

iastate—spear shaped,

Hetbacrons—herh-dike with succulent stem,

Hermapheodite—bizexual, having both stamen and pistil in the same flowet.

Heterocyst—intercalated cells of a special character differing from their neighbouts.

Heterogamons—flowet heads when male, female, bisexual and neutet florets or anpy two
or three of those, atc borne on the same head,

Hilum~the place of attachment of an ovule or seed to the placenta or funicle.

Hirsute~thickly covered with long and coarse hair,
Homogeneous—of the same kind, all of dne nature or kind.
Host—a plant which supports a parasite (an epiphyte).

Hyaline—transparent or translucent and colourless.
; spores which sepose sometime before getminatirg.

Hypnospore—resting spote
Hypogynous—inserted below the ovary.

Imbricate—overlapping.
Incice——cut sharply and regularly. '
which does not open to discharge the seeds.

Indehiscent—fruit—the pericarp of
Inflorescence—the mode in which the flowers are arranged on the stem.

Insectivorous—insect eating.
Interstital—placed between.
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Tntrorse—anthers that are twined and open towards the ams of the fowers
Involueze—a circle of bracts subtending a fower cluster
Tnvolute—rolled iuward

K

Keel—the central dorsal tidge, ke the prow of a boat formed by the two antenor
and innermost petals of a papilionaceous corolla
Ketnel—the inner part of a seed contmming the embryo

L

Lacerate—trregularly cleft as if torn or lacerated

Lacuna—a depression cavity or mtercellular space

Laevis—smooth not rough

Lamellee—thin plates or membranes parallel to each other

Lamina—the blade of a leaf

Lanceolate—shaped like a lance head

Legume—a fruit of a sngle carpel usually openng by both sutures when ripe
Lenticular—lens-shaped

Ligule—anything shaped ke a strap

Ligulate—strap-shaped usually applied to the ray florets of Composter
Lincar—nartower than lancealate

Lip—one of the two divisions of a bilabiate calyx or corolla

Lobe—any division of an organ or specially a rounded division or projection
Lobulate—divided 1ato small lobes

Loculicidal—a kind of dehiscence of a capsular frut in which splitting takes place
Lunate—crescent shaped

M

Macrandrons—having elongated male plants
Mammllate—bearing shaped processes
Membranous—thie phable like a membtane
Mobile—movable

Monodelphous—stamens united by their flaments into one bundle formicg a tube ot
column
Moarhf Wlace shaped d at regular iwtervals

Moncecious—unmisexual with the male and female flowers on the same plant with male
and female organs on the same plant

Mucro—a short and abrupt small tp
Mucronate«—abruptly terminating 1n a sharp pomt
Multsfid—cleft 1nto many lobes or segments

N

Nanandrous—baving short or dwarf male plant

Netves—the prncipal lateral nbs of a leaf

Nucellus—the central part of an ovule contaming the embryo sac
Nut—a hard ndehiscent one seeded frut

Obcomeal—mversely concal
Obcordate—mversely cordate
Obhque—one half larger than the other unequal
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Oblong—much longer than broad.

Obovate—inversely ovate.

Obovoid—a solid which is inversely egg-shaped in outline
Obtuse—blunt at the apex. '
Ochraceous—ochre colour; light yellow with a tint of brown.
Ochrea—a membranous tabular stipule, forming a sheath round (he stem,
Oogonia—an ovarian sac or cell bearing cospores, ’
Qospore—spores produced in an ovarian sac. -
Operculum—a lid.

Opposite—set in pairs in opposite side of a stem.

Orbicular—flat with the outline cireular or nearly so.

Ovary—that portion of the pistil which includes one or more cavities or cells containing
one or more ovules,

Ovoid—egg-shaped,

Ovate-—~ggg—§haped in outline xyith the broad end towards the base; of the shape of the
longitudinal section of hen's cgg.

Ovule—the embryonic seed in the ovary.

P

Panicle—a compound inflorescence in which the main axis is racemose and the sccondaty
and tertiaty ramifications are racemose or not,

Papilionaceous—butterfly like,

Pappus—the hairy tuft on the fruit on the Compositee and similar dry indehiscent fruit,

Parasitic—growing on or in and living upon another plant or animal.

Parthenogenesis—production of fettile seed without sexual impregnation,

Pectinate—pinnatifid, with narrow close segments, like the teeth of a comb.

Pedicel—the ultimate stock suppotting a single flower in an inflorescence,

Pedicellate—having a foot or stem.

Peduncle—the stock supporting a solitary flower or fruit or a cluster of Howers or frvits.

Peltate—shield shaped.

Pentamerous—having the members in each whorl of the flower in fives.

Perianth—a floral envelop.

Pericarp—the portion of the frajt formed ol the walls of the ovary and whatever adheres
to it inclusive of and outside the seed.

Persistent—remaining attached.

Petal—one of the division of the corolla,

Petiole—the stalk of a leaf.

Piliferous—bearing hairs, hairy.

Pilose—hairy. o R

Pinnae—the ptimary division of a bipinnate or tripinnate leaf.

Pinnate—a compound leaf is so called when the leaflets are arranged on either side of

a common axis. -
Pinnatifid—deeply pinnately lobed to about half way dowa.
Pistil—the female organ of a flower consisting normally of ovary, style and stigma,
Pistillode—a rudimentary or barren pistil.
Placenta—that portion of the interior of an ovary on which the ovules are bome.
Plumose—feathered branched on either side like the plume or wages on the shalt of a
feather. .
Pod—a dry dehiscent many seeded fruit. )
Pollen—a minute powder like grain contained in the anther cell.
Posterior—that part of a flower which is nearest to the axis of inflorescence.
Prothallus—the false thallus first formed on germmation of a spore,
Psendo-branches—false branches, or resembling. branches.
Pubesceni—covered with short, soft, straight hairs.

Pulvinate—cushion-shaped.
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Punctate—dotted with small punctures or glands
Pungent—tapenng gradually to a haid shamp point

Pynform—peasshaped

Q
Quadrangular—four cotnered
Quadrate—square
Quinquefaliate—with five lealflets

R

Raceme—an inflorescence of the indefimte kind i which the flowers are bome on pedicels

or mote or less the same length along a single undivided axs or rachis  Flowers
growing towards the centre (centnipetal)

Rachis—the principal axis of a pinnate leaf or of an wflorescence
Ramulus—a smafl or secondary branch
Radical—the ans of an embryo below the cotyledons
Ray—one of the radiating branches of an umbel
Receptacle—the torus of a fower
R d N d or d
Reflexed—bent abruptly backward or downward
Regular—symmetrical generally the petals or penanth segments alike 1n size and shape
Remform—kidney shaped
Replicate—folded back
Resting spore—a spore which becomes quiescent or rests for a time more ot less long
efore germinatmg
! g the vems d together like the meshes of a net
Rhizosd ) ~—Resembling or analogous to a root an underground or prostrate stem of
E 100t like appearance with an apical growing pomt which sends off roots
Rhizome §  5t'the nodes and bears like a true stem buds leaves or scales
Rhomboid—with four sides more or less and the lateral angles obtuse
Rostrate—terminating with a beak
Rugose—full of wnnkles

Saccate—sac shaped, bagey

Sagutate—shaped Like an arrow head

Scalanform—barred or crossed Lke the rounds of a ladder

Scabrous—very rough to the touch owing to short stiff harrs

Scrobiculate—matked with little pits or depressions

Scape—a leafless and generally unbranched flowenng stem nsing from the ground
S thin dry 12 hat suff and not green

Secund~—when parts or organs are all directed to one side

Sepal—one of the segments of the calyx especially when not combined

Septicidal—a form of dehsscence of a vipe carpel when 1t apens through lines of Junction
of the carpels

Septum—Partition or diviston -

Sernate-in rows traverse or lengthwise

Serrate—toothed like a saw

Serrulate—minutely serrate -
Sesuile—wnthout a stalk

Seta—a bristle or bnstleshaped body

Sheath—a closely fitimg tebular or enrolled case

Shrub—a woody plant of small size

Sigmord—shapea like the letter S,

Simple—undivided
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Sinuate—with an irregular deeply wavy margin.
Sinus—a depression or notch,
Spathulate—~shaped like a spathula ; spoon-shaped.

Spcrmatozol\ SpcrmntololdS‘-"thrcad e !)Od!cs p ssess
(] hk 0ss cd 0 mi O v
E ott a, supposed to ha €

Spike~n racemose inflorescence bearing sessile flowers on an undivided axis.

Spermogoia—cells which give tise to the spermatozoids.

Spikelet—a secondary spike,

Spinose~furnished with spines or of a spiny character,

Sporangium—a sporc casc having spores produced within it. - - -

Stamen—a male organ of a flower, consisting of a filament and an anther,

Staminodc—an abortive or antherless stamen.

Stellate—~star-shaped.

Sterile—barren; destitute of fruit or fruit bearing cells.

Stigma—that part of the pistil which is specially adopted for the reception of the pollen
for the fertilization of the ovule,

Stipule—an appendage of a leaf, usually onc on cither side of the petiole.

Stone—the hard endocarp of a drupe. . .

Strinte—marked with longitudinal lines or minute furrows,

Style—a stalk-like outgrowth from the summit of the ovary supporting the stigma.

Subulate-—shaped like a cobbler's awl, narrow, tapering and somewhat stiff; awl shaped,

Succulent—ivith abundant cellular tissue full of juice.

Syngenesious—stamens united by their anther as in Compositae,

T

Tap-root—primary root resulting from the direct prolongation of the radicle.

Tegument—a covering or membrane.

Tendril—a slender process usually belonging to the axis as serving as a support in
climbing.

Terete—cylindrical, rounded in cross section.

Ternate—arranged in threes in a cluster or whorl.

Testa—the outermost coat of a seed; the hard outer covering of a seed.

Thallus—a stratum, in place of stem and foliage.

Thalamus—that part of the axis of a flower which supports the floral whorls and the
pistil,

Tissue—an aggregation of cells differenciated from surrounding aggregation.

Tomentose—covered with short, soft, rather dense more or less tangled hairs,

Torulose—almost synonymous with moniliform.

Torus—same as thalamus.

Trichome—the thread or filament of filamentus alge.

Trichotomous—dividing in threes.

Truncate—as if cut off at the end. ‘
Tuber—a thickened modification of underground stem bearing buds or eyes.

Tuberculate—covered with wart like projections or excrescence.

Turgid—swollen and more or less firm, S N
Turions—winter bud which pass a dormant period in unfavourable conditions and renew-

ing its growth during favourable conditions.
U . .

Undulate—wavy.
Unicellular—literally composed of one cell,
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Vacuole—a small clear space drep ltke seen 1 the intenor of the protoplasm of a cell
Vagina—a sheath sheathing

Valvate—with the margins of the membets of a whorl only meeting without overlapping
Varety-——a sort of modification subordinate to species

Vertucose—uregularly swoller at intervals .
Versicolar——changing colour or of more than one tint or colour

Ventral—lower surface of flattened nbbon like thallt

Vertiaillate—arranged m whotls

Vestcle—~a small bladder or air cavity

Villose—more or less thickly covered with long soft simple hatrs

w
Whorl—a collective name for all sumlar members that are arranged m a circle, round
an axis
Whorled —disposed 1n whorls
Wing—any thin membranous appendages
z

Zoosporangume—sporangum enclosimg zoospores

Zoospores—locomotive spores

Zygomorphic—capable of being bisected nto smilar halves by a median plane only
Zygospore—a spore tesulting from conjugation
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Common Water and Marsh Plants of

India and Burma.

BIONOMICS OF FRESHWATER AQUATIC VEGETATION.

Growth of vegetation occurs mn * Surface Water * Surface
water ' ancludes [ waterfalle s .~

ERRATA.
BIONOMICS OF FRESH WATER AQUATIC VEGETATION.
Page 3 —Last lme of paragraph 2 should read * Bengal in particular and
of India n general

Page 4, lme 18 —Reference 1s needed 1n brackets after * foating

zone ©  The reference 1s 3

- g g uw 1ue worogicai condifions
thus set up by plant and ammal demzens are m therr tumn interdependent
on the other factors noted above Lakes jheels tanks ponds erc
each fo ms a closed community of its own Each of them has a stock
of plant and ammal life living under centam similar conditions Thus
plant and ammal associations by therr mutual co operation produce
seasonal and diurnal changes m the cycle of distubution of dissolved
gases which agamn n 1ts turn plays an important role 1n the development
and sustenance of [lora and Faupa of a water reservor Owing to
higher temperatures not only 1s growth of orgamsms n_tropical waters
morte raptd but decay 1s more sudden Due to the speed of evaporation
and the heavy ramfall conditions of India water areas are altered as
much 1 a few hours as 1t would take days to do 1n temperate chmates
Moreover the rapid changes i temperature have thewr effect In the
zone of <tagnation \egetable matter decomposes rapldly pulre[ymg
bacterta being present to a large extent  All these factors lead to the
rapid exhaustion of oxvgen 10 our tanks and to a production of gases

harmful to hving orgamsms
B
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It has been observed that the oxygen content of the bottom water is
less than that of the surface water. During hot months in April to May
towards the morning oxygen 1s nearly absent, whereas the carbon-
dioxide content 1s much increased. At night when the process of carbon
assimilation is absent, a water sheet, so thickly covered with surface
vegetalion as to prevent the absorption of atmospheric oxygen, becomes
exhausted of its oxygen content. The exhaustion is accelerated by the
orgamisms using up the oxygen present. Conditions may reach a stage,
when. the water becomes so fetid by the presence of gases, that animal
organisms, mc!uding fishes, may die. In such conditions the presence
in large quantitics of Myxosporidia and decomposed algee has been
detected.  These are supposed to choke up the gills and infest other
internal organs and are the immediate causes of fish mortality, the
ultimate cause of which is the condition of the tank. Instances of such
fish mortality causing considerable financial loss are common in this
country in warm season. On a hot day frequently towards the morning
alter a shower of rain overnight fishes are sometimes found floating near
the margin stupefied and gasping for fresh air. The reverse process of
purification of tank water is soon brought about through the open surfaces
where oxygen diffuses. It is also helped by the presence of organisms
which live on decomposing matter and by the photo-synthesis of the
living algee. Naturally any means whereby a tank is agitated whether
by wind or by man aid solution of oxygen.

The first to get hold of the impurities are putrefaction bacteria, the
action of which results in the production of Ammonia, Acetic Acid,
Humic acid, Sulphuretted Hydrogen, Methane, Carbon Monoxide,
Peptone and various other organic compounds of a complicated structure.
These compounds are assimilated by plankton algee and other members
of the plant kingdom. As soon as these have consumed the obnoxious
substances they are swallowed up by small members of the animal
kingdom which in their tum serve as food to larger Crustaceans, mos-
quito larvee and fishes. The latter animals—particularly mosquito
larvee—as examination of their gut contents reveals, utilise plankton algz
which are by no means their unimportant food materials. Sometimes
filamentous algee such as Oscillatoria tenuis, O. Aghardii, O. princeps,
Lunsbya confervoides. Qedogonium sp., Spirogyra nitida, S. maxima,
Hydrodictyon reticulatum, Tribonema  bombycinum, Chaetomorpha
Linum, Pithophora oedogonia and Cladophorao crispata  form  the
harbouring and forag'ng ground of larvee. These algee mixed with a
few other species sometimes float in huge masses on the surface of water
forming what is generally called Trichoplankfon, (Photo III). It may.
however, happen that ponds, tanks, jheels, etc., are so overloaded with
refuse matters that sometimes the sanitary agents maintaining the self-
purificatory action of the water are unable to fulfil their obligations. In
consequence of this state of thines Sulphur bacteria (Biggiotoa), Iron
bacteria, (Leptothrix ochracea. Siderocapsa Traubi), Spirulina major,
Chlorella vulgaris, Arcella, Euglena, sp. and certain Infusoria gain the
upper hand. Some of these occur so constantly in contaminated waters -
that they can be used as indicators of an insanitary state of the water.
Mosquito larvee are abundant in such insanitary stasmant water often
sheltering under the floating masses of vegetation. The occurrence of
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mosquito larvee 1n large numbers has even been observed in the opun
Glter beds of water system i different parts of the country. *In such
filter beds the luxunant development of mrcrophytoplankton and one er
several species of filamentous algee mentioned above 1s noticed within
the course of a few days  These algee grow at first on the bottom  But
finally due to pressure exerted by ‘gases caught up in their mnterstices
they “are gradually raised on the surtace and float Thus floating they
hatgoux mosquito larvae supplymng them food and accommodation  The
disturbance of the alge from the bottom punfying vital layer leaves this
layer perforated and less able to perform us punfying function

Limnological investigation and study of bionomics of Indian waters
are n 1ts nfancy Observations of Amnapdale, Bruhl, Biswas and
Pruthi, offer some clue to the relation of plant and ammal orgamisms n
relation to their environments  Pruthi records, durning his mvestigation o
the Indian Museum tanks {(which may be considered as a type of Indian
tanks) that '* Temperature of surface water 1s fowest mn January bemng
225°C  With the nse n ar temp the water temperature also
nses and reaches its maximum about the end of Apnl or the first half of
May when 1t 15 345-347° C at 12 noon With the onset of the mon-
soons m the first half of {une the temperature falls by one or two
degrees and then remams almost constant up to the mxdzfl'e of October
It then starts fallmg rapxdly reachlng the mimimum n Januaxy ' The
Hydrogen-1on concentration, alkali reserve and catbon dioxide content
are mterdependent The pH value has two maxima m the year a
vernal and an autumnal, the latter bemng higher than the former The
range of pH value of the surface water 1s 74 to 90  The pH value of
the bottom water shows very shght seasonal changes It ranges 745 to
765 It 1s always lower than that of the surface water The changes n
the pH value of the water seem to be d with the photosy
thetic acuvity of the Chlorophyll beanng organisms which 1s Jependenl
on the vondition of weather and on the amount of necessary salts
available *”  Prelimmary observation of the wnters tallies 1n general
with Pruth’s ] regarding b of many of the tanks of
Bengal 1n particular and India in general

GENERAL FEATURES OF AQUATIC VEGETATION.

A pond, a tank or a jheel has well defined himits within which the
hfe history of particular types of Flora and Fauna can be studied under
all chmatic conditions and dunng all seasons  Certain plants are observed
to flounsh on most swampy ground and along the margin of water and
some plants under certan conditions spread over the sutface of water
Others are suspended in the water  Some are rooted to the bottom of
the pond and are entitely submerged  Then agun there are others which
have floating leaves and flower above the surface of the water In
addition to these there are alco a number of minute plants many of
which are microscopric, which float freely in water and thus pass a free
unattached existence  Details of all these plants are not within the scope
of the present worh  We propose to draw the attention of our readers
only to come of the commoner plants occurring in these different zones
of aquatic media in fhis countey.

e 82
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In ponds, tanks and jheels, etc., which are more or less permanent
and are not subject to rapid drying up, four zones of aquatic vegetation
may be distinguished. [he bottom zone of vegetation occurs on the
clay or silt which being more or less impermeable sustains species of
microscopic organisms such as Sulphur bacteria, schizomycetes, flagel-
lata, blue-green algm and Diatoms which constitute the ** vital layer "
Some of the organisms in this layer as discussed in previous pages are
active agenls In decomposing the vegetable and animal matter settling
and in producing the chemical changes necessary for other growths.
Rooted aquatics completely submerged, chiefly composed of higher
phanerogams, form the second zone. Vallisneria spiralis forming fre-
quently a purc association is the most common species met with in this
zone. The third zone consisting frequently ot Hydrilla verticillata,
Ceratophyllum demersum, Najas foveolata, Ulricularia stellata and
Lagarosiphon Roxburghii and others is unattached free floating—yet
submerged. This submerged iloating vegetation is collectively known
as Pleuston (Photo V). Under conditions in which the surface of the
water becomes choked the free floating zone ( ) of vegetation may
further disturb the normal purifying action going on. Lastly, there is the
zone of surface vegetation called Microphyto or Macrophyto plankton
according to whether it consists of minute microscopic plant organisms
or higher aquatic plants.

The former is chiefly composed of plankton algez and the latter
of several species of higher plants forming pure or mixed associations.
Of some ot the most common plankton algee—Clathrocystys aeruginosa,
Chlorella  vulgaris, FEuglena sp., Zoospores of various green alge,
Arthospira platensis, Anabacna flosaque, Volvox glabator, Cosmerium
sp. and Dialom sp. may be mentioned. Of Macrophytoplankton
Eichornia speciosa, Pistia stratiotes, Salvinia cucullata, Ceratoptris
thalictroides, Lemna sp., Azolla pinnata, Wolffia arrhiza are abundant
in ponds, tanks, etc. (Photos I, Il and V). The above classification of
zones may be employed irmespective of the marginal vegetation. In.
the marginal association of plants we find commonly members of Limnan-
themum, Potamogeton, Aponogeton, Trapa, Nymphea, Nelumbium,
Chara and Nitella. These hydrophytes are designated °° Limnea
formation of Benthos of loose soil ’.  Although species like Nymphea
and Nelumbium the water lilies, are frequently found covering the whole
surface of water area they belong in reality to the marginal vegetation
for they must always be rooted and it is only in conditions of relatively
shallow water that is in marginal conditions that they survive best.
Such lotus tanks in full bloom present a charming spectacle, although,.
they might offer favourable grounds for breeding of mosquitoes (Photo
[V). Other plants mostly of marshes sometimes extending across the:
choked up surface of ponds increase the bulk of the surface screen of
vegetation (Photos I, II and V). Such plants may be termed amphibious
plants, i.e., they are capable of growing on moist lands as also of floating
on water. Jussiea repens, Enhydra fluctuans, Colocasia antiquorum,
Marsilia  quadrifoliata, Ipomcea reptans, Qenanthe bengalensis,
Herpestis Monnieria, Leersia hexandra, Hygrorhiza arista, Orizza sativa
(wild rice), Polygonum orientale, Neptunia oleracea are some of the
common plants which are of amphibious habit. When all the above
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zonal conditions are present, the tank 1s almost certamn to be 1n good state
for the development of mosquito larvee he water 1s stagnant, protec-
tion from light 1s present and food for the latva 1s plentiful  Moreover,
larvae 1 such conditions are normally better protected from their higher
enemies.

The following table represents the succession of vegetation n a tank.
Successions of water 1n general sketched i Table I and illustrated
the following diagrammatic representation

TABLEL
YERTICAL SUCCESSION ORVEGETATION INA FRESHWATER

POND,
1 I ZONE OF VITAL LAYER
[
IL ZONE OF ROOTED AQUATICS.
H
LiMyeA _ FORMATION OF BENTHOS OF LOOSE SOIL
4]
t
L
TypicaL zorToN MANE NAL FLORA OF
&|s| rromacr seorer RCOTED AQUATICS E1THE
b= 2] Aeuamies entrery ENT RELY SUEMENGED

svaMeneLo O WITH FLOATING REAVES

=

WEALTWY STATE OF FLOW NG WATERWITH CLCAR O#IN SUAFACE UNSU TABLE FOR MOSQUITO LIFE

PLEUSTON
OR HYDROCHARID FORMATION
ZONE OF SUSPENDED VEGETATION

INTERMEDIATE BETWEEN THE ZONE OF
ROOTED AQUATICS AND ZONE OF PHYTO PLARXTCH

V' 2ZO0NE OF PHYTOPLANKTON.

Te

I

f
MICKOPHYTO= MACROPHYTOPLANKTON
PLANKTON AKD
MOSTLY UNi=
CELLULAR AND
coLoNIaL mEnEe
€S OF ALGE .,

\ TRICHOPLAKNKTON

OF MOSYLY FILAMENTOUS
MASSES OF FLOATING ALGE.

B

VEGITATION ASSOCIATED WiTH STALNATION ZOKE) SUITABLE FOR MOSQUITO LIFE

3

PHANEROCAMS AND
WATER FERNS
NAuPK 310w YROLTATION

UKHCALTHY STATC OF STAGNANT WATER WITHOUT CLERR CPEY SUTFALE (VS 70 SCREEN OF
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‘We have so far discussed the nature mostly of a stagnant pond in.
which the vegetation in different zones played its role and brought
about an insanitary state of water by cutting off sufficient light rays and
resulting in the depletion of oxygen.

. The opposite set of conditions of aquatic vegetation may now be
discussed. See, diagrammatic representation showing two kinds of tanks.
The primary condition for this is a clear open surface. Suspended
vegetation should be absent and the amount of rooted submergeéJ vege-
tation should be proportionate to the area of the tank. The self-purifying,
action of water consists in a balancing of the various useful faunal ans.
floral action in an expanse of water. But its existence is not necessarily
deleterious. If the tank is free from surface vegetation and allows light
to penetrate the sun performs the normal useful oxygenating action which
in tum helps the growth of the purifying microphytoplankion. From
observation of Indian freshwater vegetation, one is led to support Pond’s.
formula for the development of microphytoplankton. It runs as follows:
** The amount of plankton produced by bodies of freshwater is, other
things being equal, in some inverse ratio proportional to the amount of
its gross non-rooted vegetation and in some diiect ratio proportional to-
the amount of its gross rooted vegetation '

The microphytoplankton is at once a purifying agent and Is the chief
source of food to the smaller aquatic animals. ~ These are again devoured
by larger fishes which finally form an important diet for human beings.
Such mutual relation of plant and animal life of Indian waters is

exhibited in Table II. ,

TABLE 1L

DecomPoseD PLANT aAND ANIMAL REMAINS (AT THE BoTToMm).

Putrefaction bacteria, Schozomycetes, Blue-green algee, Flagellates, etc.,.

Phyto-plankton

(absorbing obnoxious gases and maintaining balance of super-saturation).

. Zoo-plankton
(living on phyto-plankton).

Fairly large animals (mosquito larvae, smaller crustacea).

Fishes.

Human Beings.
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cleaning tanks. The addition of chemicals may have a certain temporary
effect but they are likely to be costly and their effects flecting  Deepen-
ing of tanks when this can be e ically done especially in the
neighbouthood of human habitations would probably be the best method
of maintaining hoth the tank and the nesghbourhood m healthy condition

Whether this 1s not possible on account of the extent of the tanks, it
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m.lght yet pay to confine attention to the sides where it is found that the
r:escnccffo[ vegelation allowing for the feeding and protection of larves
:?cs ?nqchcct onbghe breeding of ’mosquitoes. It is true that steep tanks
are tess lavourable lo mosquito larvae than siopin < 1

times when the water tends to dry up for in thepla?tel) Zg:: ;Z%iicll:s”}t’erfé
to be left and it is here better than in the tanks themselves that the
mosquitoes tend to lay eggs.

M 3 . . .
g Wiere tanks can be agitated by a diversion of water to allow some
cgree of constant movement the diversion should be made. Such
conditions at the same time favour the existence of those higher animals
that feed on larves.

Much can no doubt be dane by a study of the vegetation of a tank
by maintaining the plant life in it in a normal healthy condition.

SYSTEMATIC ENUMERATION OF SPECIES.
Family—RANUNCULACEZA.

Annual or perennial herbs or shrubs. Leaves radical or alternate,
rarely opposite. Flowers regular or irregular, hermaphrodite or uni-
'_sexual. Sepals 5 or more, rarely 2-4, often deciduous, petaloid,
imbricate, rarely valvate. Petals absent or 5 or more, rarely 3, often
minute or deformed. Stamens many, hypogynous; anthers usually
adnate, dehiscing laterally. Fruit generally of many one seeded achenes
or follicles.

Cenus—RANUNCULUS.

Annual or perennial herbs. Leaves alternate, lobed or dissected.
Stipules membranous or absent. Flowers usually panicled white or
yellow. Sepals 3-5. caducous, imbricate in bud. Petals usually 5 or
absent, often glandular near the base. Stamens many. Carpels many;
style short; ovule 1, ascending. Fruit a head or spikelet of beaked or

apiculate achenes.
Ranuncurus SceLeratus Linn, (Pl IX, Fig. 1.)

An erect, annual, glabrous herb cf marshes or ‘moist shady places.
Root fibrous. Stem erect 1-3 ft. fleshy, branched above smooth, piped.
Leaves below petioled, three-parted and ternate with cuneate cut seg-
ments, cauline. sessile, with leaflets linear lanceolate, all are smooth
on hoth the surfaces. Stipules membranous. Flowers many, terminal,
and from the divisions of the branchlets forming nearly an umbel, small,
yellow. Calyx spreading, five lobed. Sepals reflexed, nearly as long
as the petals, a little woolly outwardly. Petals 5, oblong with a honey
bearing pore within the claw. Nectaries about 20. Stamens 20. Re-
ceptacle oblong hairy. Achenes many in an oblong head, small, obtuse
or apiculate. Seeds smooth, .sessﬂe on a cylindric receptacle, oval,
iaterally compressed with a pointed top.

Hab. Common as an acrid weed in the banks of rivers and nullahs
and in shady moist marshy areas of Bengal and Northern India, also
found in the marshes of Peshawar and warm valleys of the Himalayas.
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Famly—~NYMPHAECE/E

Perennial water plants rooted m the mud  Stem rthizome developing
funners for vegetative reproduction Leaves radical with the lamma
floating on the surface of water, boine on long petioles, lamina cordate
or peltate, mvolute 10 bud  Scapes naked unbranched, bearng at the
apices of long pedicels solitary flowers Flowers with all the floral
whorls free, hypogynous, pengynous or rarely epigynous Petianth all
freq, spirally mbrncate, sometimes indistinguishable  Sepals duall
transforming mnto petals and petals to stamens, but when distinct sepals
3-5 or more  Stamens many Carpels 3 or more either free or connate
or mregularly scattered or sunk in pits of the fleshy disc  Fruit a many
celled berty Iike  Seeds naked or with an anllus™ Bundles i the stem
and petiole more or less scattered

Key to the genera

A Carpels confluent with one another or with dise umisenate
thus formng neatly one ovary plants more or less
arme:

(1) Plants somewhat armed leaves cordate penanth more
or less hypogynous campels many adnate to the
dise Nymphaa

(2) Plants much armed leaves peltate penanth mote or
less epigynous ovary 8 celled Euryale

B Carpels scattered  embedded in pits turbinate truncate
receptacle  plants unarmed leaves peltate perianth
hypogynous Nelumbium

Genus—NYMPHEA

Large gregartous aquatic herbs, with creepmg thizome  Leaves
oblong orbicular, cordate with entire or sinuate toothed margin ~ Sepals 4
adnate to the torus  Petals 1n many senies  Stamens many, filaments
petaloid, anthers «mall linear Ovanes many, unisenate aﬁ 1mmersed
n the fleshy receptacle appearng like a many celled ovary crowned
with raditing fumowed sigmas  Frants <pongy benty ke nipening under
water  Seeds anllate

Key to the species

A Flowers larger margn of leaves sharply sinuately toothed
Sepals mbbed anthers without appendages st gmatic
ravs with clubbed appendages
(1) Flowers white N lotus
(2) Flowers red N rubra
B Flowers smaller margin of leaves entire rately obtusely
snuate or waved Sepals not very much nbbed
anthers often wth long appendages

{3) Flowers whte or venously coloured smaller than

cyanea N esculenta
(4) Flowers often white or pale blae or vanously coloured
rarely yeilow N stellata

(5) Flowers deep blue s« « o N cyanea
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NympPi&EA LOTUS Linn, (Bara Salook, Pl 1, Fig. 1.)

. Perennial aquatic plants. Leaves when young pink, 6-18 inches in
diameter, slightly peltate, .deeply cordate, somewhat sagittate, down
underncath, smooth and shining above, margins shortly sinuate toothed},’
apex nearly acute, quwcrs sweet-scented, large, 4-10 inches across.
Sepals 4, 5-10 ribbed, lincar, oblong, obtuse. Filaments of the stamens
broadly dilated at the base; anthers without appendages.  Stigmatic
lobes with clubbed appendages; Fruit about 20 celled berry like,
fleshy green with persistent sepals.  Seeds broadly ellipsoid, rough.

Hab. In fresh water pools, jheels, etc., all over the warmer parts of
Irfxdm; flowering nearly throughout the year, chiefly dwing the rains and
alter. "

NYMPH/EA RUBRA Roxb. (Lal Salook, Photo 1.)

The characters are more or less the same as N. lotus. The difference
mainly lies in the colour of the flowers, which are of different shades of
red and pink. This species also grows in the same habitat as that of
N. lotus. Flowers have mild sweet scent as that of N. lolus.

NympHAEA ESCULENTA Roxb. (Chota Sundi, Pl III, Fig. 4.)

Perennial aquatic plants. Leaves more or less similar to those of
N. lotus, sagittate, broadly obtuse, nearly rotund at the apices, shightly
downy underneath, margins entire. Flowers white, smaller than those
of N. lotus and N. cyanca, Sepals and petals of intermediate form
between . lofus and N. stellala, stigmalic rays incurved. Berries of the
size of nutmeg, 10-15 celled.

Hab. In freshwater tanks, etc., not so common as N. lotns and

N. rubra.
NympHEA STELLATA Willd.  (Choto Shaleok, PI. I, Fig. 3.)

Perennial aquatic herb. Leaves quit entire, orbicular or oval elliptic,
dorsal surface often blotched with purple, basal lobes broadly obtuse.
Flowers small, very mildly odorous, white or pale blue or variously
coloured, sometimes yellow; sepals 4, not ribbed but many veined with
narrow fne purple lines, narrowly linear lanceolate, acute. Petals 8,
linear, lanceolate, acute. Stamens 15-29, apices of the anthers folia-
cious with tongue-shaped appendages. Stigma 8 rayed. Fruits globular.
Seeds with longitudinal striations. ' _

Hab. Common throughtout the warmer pasts and flowering the:
whole year. Roxburgh considers this species as the smallest Indian

species of the genus ™. .
\

NyMPHEA CYANEA Roxb. (Neelpadma, PL I, Fig. 4.)

Perennial aquatic herb. Leaves peltate sagittate. smooth margins
slightly wavy, dentate or even. Flowers of medium size, smaller th:gr
those of N. lotus and N. rubra, deep. or pale blue, hardly scented.
Sepals 4, not ribbed. Petals 8-12, linear, or lanceolate, sub-acute,
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Stamens in 2 senies. Stigmatic rays short, 10-12. Bemies globular, ¥;
the size of those of N. lotus, 10-12 celled.

Hab. In tanks, jheels, ricefield, etc., throughout the warmer parts of
the country, especially common mn the Orissa district,

The systematic position of the different spectes of Nympheeas 1s
shghtly complicated due to vanations i colour of the different vaneties
and forms Roxburgh m his ** Flora Indica ™ dealt with six srecles —
viz., N. rubra, N. lotus, N. versicolor, N. cyanea, N. esculenta and
N. stellata. Hooker m his ** Flora of the Bntish India ™" has justly re-
duced these different species of Roxburgh to two recogmised species,
namely, N lofus and N stellata, the rest are reduced to vaneties
N alba of Kashmir and N pygmea of the Khasia Flills are recorded
also by Hooker as two undoubtedly distinct species. Pramn and later
writers have evidently followed Hooker, but Prain has retained
N. rubra as a separate species due evidently to its defimte character of
‘ red ’ colour of the flower. But this red colouration exhibits, however,
vartous shades in different individuals, and even in different whorls of
the petals 1n an individual flower  Strictly speaking, therefore, there 15
not much ground for considenng N rubra as a species different from

N lotus.

Prain has further considered N. esculenta of Roxburgh as a synonym:
of N. lofus But this clashes with the characters of his key where he
mentions N, lotus 15 charactersed by having * leaves _sharp vy sinuately

toothed * whereas the leaf of N. esculenta 15 "entire ', The wnters,
therefore, prefer to put it under the section ‘ leaves entire * to which
the N. stellala lot belongs. But N lenta 1 other resp appears

to be a form intermediate between the N lofus and N slellala_groups
‘We think that the proper place for this species is, therefore, between
N. lotus and N. stellala and as much we have placed 1t as the first species
of the N. stellata sub-section As regards the vaneties Cyanea,
N. stellasta  We have, however, preferred to give N. rubra, N. escu-
parviflora, major and versicolor, we them as diff forms of
lenta and N cuanea the specific rank, as these are the common specimens
of Nymphaeas found 1s tanks, jheels, pools, etc. and popularly taken as
separate specles

It may be mentioned that by horticultural manipulation the fowers
of Nympheas and Nelumbiums are subject to variations in colowrs. The
species which yields easily is N. stellata

Of Nymphaeceae Nuphur luteum (yellow water lily) the well-known
temperate species can be grown in the gardens in this country as well
without much difficulty. Another member of the same family Vicioria
regia (The giant water lily of the Amazon) is of the same ha{il as that
of Nyinphea But 1t has leaves of enormous size about 6-7 ft. in
diameter with an edge turned up to a_he'ght of about 3 inches, the
lower side with projectéd ribs armed with spines  Flowers very large,
pile yellow. Fruits like those of Numpheas but fully eoigynous e
E[!}a‘nt is gradually but very slowly being acclimatised in this country.

e leaves and flowers here are not so large as in their original habitat
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(Photo V1). It was discovered in 1801 but v .
tll 1837. " Seeds are caten %; B:rgziiians, ut was not sufficiently known

ind II he Nymphaas are used plentifully for omamental purposes. Leaves
and fruits are said to be edible. These species especially the N. rubra
and N. cyanca are used for medicinal purposes.

Genus—EURYALE.

L

A perennial densely spinous rooted water-plant with a thick root-
stock.  Leaves orbicular mostly spherical, corrugate. Flowers violet par-
tially submeraed.  Sepals 4. * Petals numerous, shorter than the sepals.
Stamens many, grouped in. bunches of 8. Ovary 8 celled, sunk in the
dilated top of the thalamus; stigma discoid, depressed, concave. Owules
not many on parictal placenta. Fruit a spongy berry crowned with
persistent  sepals and  covered with stout prickles. Seeds 8-10 with
pulpy aril.

EuryaLe ¥ErOX Salish. (Pl II, Fig. 1.)

A rooted perennial aquatic herb, very deeply rooted by means of
thick fleshy fibrous roots. Stem very small. "Leaf buds curiously
folded up m an involucre which bursts when the leaf expands. Leaves
large, round or oval, 1-4 feet in diameter, peltate, entire upper surface
dark green, covered with a few purple spines, lower surface armeéd
with strong straight sharp spines; petioles also armed. Peduncles also
armed with prickles, ending in a single flower blossoming either almost
above or below the surface of the water. Flowers rose, red or violet.
Sepals 4, caducous, erect, armed with more or less recurved spines out-
side smooth and coloured inside. Petals about 20 in number 3-5
seriate, shorter than the sepals, narrowly ovate-oblong, the outer ones
lareer, the inner ones diminishing in size till when near the stamens they
become very small and nearly colourless. Filaments of the stamens
similarly reduced in size towards the centre; anthers oval. Ovary 8
celled, embedded in the top of the torus; style absent; stigma peltate,
cup shaped, with about six rays. Bemies prickly, oval or globular,
slightly larger than an orange, sometimes irregular in shape due to swel-
ling in many places by the growth of the seeds. Seeds of the size of a

pea to a cherry, with pulpy arillus.

The fruits are sold in the bazar and are much eaten by the Chitta-
gonians and Manipuris. The seeds are roasted and eaten. The
plant is supposed to have powerful medicinal virtues.

Genus—NELUMBIUM.

One of the most common of verennial aquatics, rooted in the mud
with a creeping rhizome embedded in t)}e mud. Leaves peltate, younger
ones often floating on the surface but in very s.hauow water before the
rains raised above the water. Flgwe.rs. Iarge white, red or rarely vellow.
Calyx and corolla sometimes indistinguishable. ~Sepals 4-5. Petals
many, those neater the stamens becoming staminodes. Stamens hypo-

gynous, numerous. Carpels many, sunk in the fleshy thalamus.’ Fruits
consist of obovoid ripe carpels.
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Nerumeium spEciosuM Willd  (Padma Pl Y Figs 2 & 4)

« A somewhat erect large perenmal waterplant rooted in the mud
with trailing jomted rhizomes  Leaves | 3 feet 1n diameter membranous
peltate  glaucous  of a soft velvet like structure so that the leaves do
not get wet on the upper surface petioles long  often erect worted
with pores  Flowers {;xge solttary at the apices of scapes, opening
above the water famntly odourous rose red or white rarely pale yellow
Sepals 4 5 passing into petals and stamens elliptic concave caducous
hypogynous ~ Stamens many ~ Anthers Inear nearly as long as filaments
elevating their apices a litle above the receptacle * each anther crowned
with pearl white clubbed appendage Receptacle obcomical, more
or less truncate at the top spongy 3-4 inches ligh  Ovanes many one
celled about 10 30 sunk 1n the torus  Style scarcely any stigma some
what bell shaped fleshy Fruts of ovoid npe carpels  Owules pen
dulous seeds feeling the carpels from the size of a pea to a cherry
oval in shape  Propagated chiefly by rhizome and also by seeds

Hab  Everywhere 1n ponds pools lakes jheels all over the Indian
Empire

The plant 15 well known for its most beautiful flowers which are used
for decorative and religrous purposes by the Hindus who consider them
as the most sacred of fowers  The plant 15 used for various economic
and medicinal purposes It flowers profusely before and after the rams
A lotus tank with flowers presents a charming spectacle

The lotus 15 easily distinguished mn the field by uts flowers which
opens after sunnse 1 the stronger rays of the sun and closes after sun
set—unlike those of the Nympheas which open after sunset n the
feebler rays of the sun and close after sunrise and sometimes partially
opening dunng  cold and cloudy days This 15 why the Nympheas
are known as Kumudwm or Chandrabikast as they open with the moon
and the Nelumbiums—Suryabtkast as they open with the sun

Both the red and white lotuses are common n Bengal Yellow
fotus—a_horticultural vanety—1s also grown 1n some gardens  Although
botanically the variation m colour does not entitle these two plants—
white and rose red lotuses to have spectfic rank yet for all practical
putposes they may be given rank of horticultural ‘variety  Moreover
there are some other munor characters mentioned by Roxburgh which
justify to a certam extent their separation to two varleties ence the
tose to red coloured lotus may be called variety rubra and the white
ranety alba <o alco yellow colouted vatety luteum

Family—LEGUMINOS/E

The aquatic members of this family are mostly herbaceous or
shrubby  Leaves stipul alternate ly ptnate  Inflorescence
axillary leaf opposed or termmal racemose f‘z\owers usually srregular
hermaphrodite * rarely regular or polygamous Sepals umited or free
Petals usually free and unequal Stamens normally ten  Ovary free
style simple “stigma caputate termiral  Frurt a drv dehiscent pod
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Leguminosze is the third | -

-2 argest family of the flowering plant

taining about 12,000 cosmopolitan species. This fami g plants con-
‘o . ’ . 1s famil

divided into three sub-families, nam'e;l)y; amily 1s sometlmens

(1) Papilionate with typical zygomorphic papilionaceous flowers.

(2) Cesalpinioidec with irregular  zygomorphic” flowers and
imbricate ascending aestivation. '

(3) Mimosoidee with regular flowers and valvate corolla,

 This is one of the most important  economic plant family supplying
mmportant {ood stuffs both to animal and human beings. The species
Neptunia oleracea and Sesbania paludosa représent two important aquatic
species of some economic value. The leaves of Nepiunia oleracea are
sensitive and exhibit sleeping movement when touched, like those of
Mimosa pudica due to the presence of a motor tissue in the pulvinus.
The members of this family are also well known for their power of

absorbing atmospheric Nitrogen by their root tubercles.

Key to the genera.

A. Corolla papilionaceous Flowers axillary not in head irre-
gular petals imbricate.
(1) Stamens usually diadelphous—{% and 1); anthers
apiculate; pods distinctly transversely septate
between the seeds . . . . . 5
(2) Stamens in two bundles of 5 each; anthers exerted
from the calyx, not apiculate but uniform
B. Corolla not papilionaceous. Flowers in round head nearly
regular; petals valvate.

(3) Stamens neither diadelphous nor in two bundles but
definite usually 10. Anthers glandcrested . . Neptunia.

Sesbania.

FEschynomene.

Genus—SESBANIA.

Soft wooded erect tall herb or shrub. Leaves long, narrow, paripin-
nate with linear-oblong, deciduous, obtuse, mucronate leaflets. Flowers
in long axillary racemes. Calyx companulate, 5 toothed or bilipped.
‘Corolla with all the petals long clawed. Stamens diadelphous. Ovary

long stalked. Legumes linear pendulous.

SESBANIA PALUDOSA Prain.

A tall annual unarmed marsh plant some 6-12 ft. in height with tree
like stems. Stems erect soft wooded, not piped but the parts under water
inflated and clothed with fibrous roots. The bark is green. The pro-
portion of the exposed and submerged parts depends on the water level.
Leaves 6-12 inches long, sessile, abruptly even pinnate, exhibiting the
usual sleep movement; leaflets mostly 10-30 pairs, opposite, obtuse,
linear oblong, slightly tapering towards the base, mucronate 1 to 1} inch
long up to % in. broad. Stipules more or less lanceolate, caducous.
Racemes varying in length relative to leaves. Flowers drooping bright
yellow, dorsal side of the standard spotted with round purple dots.
Bracts solitary; bracteoles 2 adjoining the calyx. Fruit a pendulous
legume, 10-12 in. long. slightly and abruptly depressed between the

seeds. Septate within between the numerous seeds.
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Hab A cosmopolitan tropical species  Widely distributed spread
g over the plams It grows profusely during the rams forming more
or less pure association 1 the marshy and flooded areas of Bengal

Genus—ALSCHYNOMENE

Erect hetb or undershrub of marshy land and borders of jheels and
lakes Leaves impanpimnate leaflets small linear stipules lanceolate
flowers in simple or comPound raceme axilary rarely termmal  Calyx
bilipped  Corolla pag diadelph 5 m each of
the two bundles Ovary stalked style filiform stigma termmal  Pod
linear long a stalked lomentum

Key fo the spectes

A Stems slender branches many dffuse peduncles vsed

sepals and smalle petals smooth A wndce
B Sems stoat b anches rather e ect peduncles not vscd
sepals and larger petals hspd A apea

FESCHYNOMENE INDIcA Linn (P IV Fig 3)

An annual rather diffuse herb or undershmb glabrous pale green
more or less round branches Leaves odd pmnate leaflets fewer m
number than in A aspera  Stipules lanceolate membranous deciduous
with a large auncle  Flowers m copious axillary racemes peduncles
viseid  bracts small lanceolate  Calyx of 5 deeply bilipped united
sepals hps entire or toothed  Petals dropping off as the flowers open,
twice the size of the sepals standard oxgrcular shghtly clawed wings
obliquely obovate o oblong mcurved  Stamens in two bundles of 5
each Ovary stipitate 2 many ovuled style filform mcurved stgma
termmal somewhat capitate Frt a long stalked lomentum with 2 8
flattened seeded separating jomnte

Hab  Widely distubuted from the Himalayas to Ceylon ascending
up to 5000 ft

JESCHYNOMENE ASPERA Linn  (PI IV Fig 2)

A robust sparsely branched tall erect shwubby species of swamps
with stout more or less glabrous 2 6 feet huigh fistulous white pithed
stems  Leaflets more in number than in A indica Racemes corymbose
2 6 flowers axtllry or terminal  Flowers pale yellow  Bracts ovate
cordate pedicels and peduncles covered with spares bnstles  Calyx
bilabiate with a pair of bracteoles Corolla twice the calyx  Pods
smooth or echinate

Hab Common m Bengal extending to the Malay Islands Of
these two species the latter 1s the stouter and due to 1ts taller and robust
shrubby character can easily be disingmshed 1n the field  This specres
1s of considerable commercial importance due to its use for shola hats
and other atticles manufactured from the white soft pith of the plant
It 13 noted that the leaves are sensttive but we have failed to find much
sensiiveness except the usual sleep movement
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Genus—NEPTUNIA.

~ Amual or peremnial aquatic herbs or undershrubs. Leaves evenly
bipinnate, stipulate; leaflets small sensitive. Stipules  persistent;
stipels absent. Flowers in heads, upper hermaphrodite, the lower
male and the lowest neuter with petaloid staminodes; bracts minute
bracteoles absent. Calyx minute, campanulate, 5 toothed. Corolla
with 5 petals, connate at the base. Stamens 5-10 exerted. Anthers
glanderested.  Ovary stipitate; style filiform; stigma club-shaped. Fruit
a flattened oblong bivalved pod.

Hab. A cosmopolitan genus in the tropi d subtropi
. ) : pics and subtropics spread-
ing from North Western India to Ceylon and the Malay Archipelfgo.

NEPTUNIA OLERACEA Lour. (Pl IV, Fig. 4.)

Agquatic herb or rarely undershrub, with prostrate or nearly creeping
round, piped, jointed floating stem or branches, rooting at the nodes;
composed of aerenchymatous tissue (spongy), tissue which prevents the
plant from sinking in the water. Leaves alternate, evenly bipinnate
2-3 inches long, pinnae 2-3 pairs; leaflets 8-15 pairs glabrous, obtuse, V5
to ¥4 in. long, sensitive; stipules ovate cordate, caducous, stipels absent.
Peduncles erect, axillary, single longer than the leaves, bearing at the
apices an oblong or ovate globbose head of fertile, male and neuter
flowers.  Bracts solitary, one flowered, lanceolate. Fertile flowers
above, male and neuter below—the lowermost neuter flowers having
ten petaloid staminodes. Calyx five loothed. Corolla five petalled.
Stamens in hermaphrodite and male flowers 10 rarely 5, free, staminodes
in neuter flowers 10, exerted, protruding, linear lanceolate, more or
less waved, vellow. Anthers gland-crested, pollen granular. Ovary
stalked many ovuled; style filiform; stigma small, terminal, some-
what concave. Fruit a flattened coriaceous ligulate or oblong bivalved
pod, dehiscing by the upper suture. 6-10 seeded.

Hab. Distributed nearly throughout the warmer parts of India.
Flowering from the et season to the cold weather, fruiting later.

A floating aquatic, widely creeping in marshes, flooded rice fields
and sides of jheels, tanks, lakes and other stagnant shallow parts, pro-
ducing ample tufts of fibrous adventitous roots which stick in_the mud
as the water recedes or dries up when the plant soon dies. The plant
can easily be distinguished in the field due to its sensative leaves,
leaflets collapsing when touched but recovering after a time.

Family—DROSERACE/A.

[nsectivorous herbaceous plant. Leaves in ‘
touch which in Aldrovanda automatically close along the fold, others
have strictly tentacles on them. Calyx 5. Corolla 5, imbricate. Stamens
5, hypogynous. Qvary globbose or pvotd, 1-3 celled: placenta parietal-
rarely axile; style long; stigmas simple branched. Ovules 3-many,.
fruit loculicidal capsules.

Genus—ALDROVANDA.,

A rootless floating aquatic herb with jointed stem.
spathulate, orbicular, lamina contorted bladder-like.

rosettes, sensitive to-

Leaves WhOrIEd ’
Flowers stalked,-



MARSH PLANTS OF INDIA AND BURMA 17

solttary, axillary Sepals 5. Petals 5  Stamens 5 hypogynous, ﬁlal-
ments needle shaped  Ovary umlocular, styles 5 with termmg
branching stigmas Frut a membranous 3 valved capsule Seeds
numerous black shining

ALDROVANDA VESICULOSA Lamn  (P1 V, Fig 4)

A floating water plant, leaves sessile, vesicular wedge-shaped,
smooth, whorled with a stalk portion and a blade-capturing and digest-
ing small ammals, shutting automatically along the mt b with the touch
of the ammals

This interesting msectivorous plant has been reported to occur m the
salt lakes south of Caleutta Roxburgh notes * found swimming_on
ponds of water over Bengal during the cold and het season The
authors have made a thorough search in the localities mentioned, but up
il now they have not been able to find it nor has 1t been recently
recorded

Family—HALORAG/E

Mostly aquatic hetbs  Leaves opposite or m whotls, rarely partly
alternate ~ submerged leaves pectinate  Flowers hermaphrodite or unt
<evsal aullary <oltary or wm clusters, the whorls often appeanng as
splke Calyx lobes 4 or absent, petals 4 or absent Stamens 2-8 or
single, epigynous 1n the hermaphrodite flowers Ovary 4-2 or | celled,
styles 4.2 ov 1, fmbriate or simple Fruit dry or drupaceous indehiscent
or dehiscent, separating nto corpels

Key 1o the genera
A Aqguatic stamens 28

Myniophyllum
B Terestnal stamens 8

Serprcula

Genus—MYRIOPHYLLUM

Mostly rooted, smooth water plants with floating stems  Leaves
whotled, "dentate, serrate when above the surface of water, pectinate-
pmnatifid when under the surface Flowers moncecious or hermaphro
dite, sessile or subsessile, bome at the axils of floral leaves, or m neasly
naked spikes raised above the surface of water Male flowers Sepals
24 Petals 2-4  Stamens 2-8 In female flowers sepals 4 connate
in a furrowed tube, lobes absent or of 4 munute teeth Petals mnute
or absent Ovary mferor 42 celled, <yles 2.4 stigmas phimose

Ovules solitary, pendulous Frut dehiscent, 4 furrowed or separating
inte 4 or 2 cpels

Key to the species

A Floral lraves lmear ctenate toothed ipwards Flowers
pnk  Stugmas pimk  much fmbrate  Fruts acutely
ndged along carpel backs both ndpes and [ rrows
beset with pointed tibercles

B Floral leaves narrow lanceolste or lmear lanceolate upper
entire or crenste  Tlowers white  Stigmas  green
hule fminate  Foats with rounded ndges along carpel
backs, or glabrous tul ercled ar not M ndicum

Mt berculatum
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MYRIOPHYLLUM TUBERCULATUM Roxb. (Pl VII, Fig. 1.).

A perenni 1 i ' i i
i ,peil}):;aclzmal?;c?ct;:d herb vgxth smooth creeping rhizomelike round
Rove ey embede in mud or floating stems with erect extremeties
Apove the watero' t ;3 waler. Leaves verticelled of two kinds, those
oove the wal smip clz, acutely dentate or serrate or pinnatifid, below
e pater-lev m'uhc 11_ arger with capillary segments. ~ Spikes terminal
Oy terminal, “f’]” mcalr, cuneate, -toothed floral leaves, having upper
foors of | a % | owers, ho’\ver of female, sometimes of hermaphrodite
co]oured( 5 lowers whorled one at the axil of each floral leaf, pink
coleured. eﬁa s none. Pc_ata]s pmk, obloqg expanding, stamens often
» Ilaments short, anthers linear, stigmas pink, much fimbriate. Fruit
a 4 furrowed nut or drupe. Seeds pendulous, cylindric, oblong. United

in the form of a four lobed tubercled pericarp. ’ '

MyRioPHYLLUM INDIcUM Willd.

The description is similar to M. {fuberculatum, differing only in
having floral leaves linear lanceolate upper entire or crenate; upper whor
of male flowers, lower of female, intermediate often hermaphrodite.
Stamens 4. Stigma green. Fruit scarce, much broader than in M.
tuberculatum, 4 carpels rounded on the back but separated by wide
furrows, tubercled and puberulous or finally quite glabrous.

_ Hab. Both the species are.common in the stagnant and partly flow-
ing freshwaters of jheels, lakes, pools and puddles. Common in Bengal,
Assam and Burma. Flowering and fruiting - almost throughout the

season.
These plants not infrequently form pure associations choking up
goo]s, puddles, stagnant beds of streams or khals sometimes perennating

y means of winter buds like those of the Utricularias and Hydrlla.
The congested association of these plants leads to such stagnation of
water as to form a suitable ground for breeding mosquitoes.

Genus—SERPICULA.

Herbaceous marsh plant. Leaves opposite or alternate often in the
same plant. Flowers moncecious. Male flowers with 4 sepgls, 4 petals
and 8 stamens and 4 rudimentary stigmas. Female flowers with 4 sepals,
petals and stamens absent. Ovary one-celled style 4; stigmas papillose

or plumose. Fruit a nut, one seeded, 8 ribbed, smooth.

SERPICULA INDICA Thwaites.

A herb in marshy areas, leaves obovate or_obovate oblong, dentate-
serrate, usually minutely ciliate along the margins, generally opposite or
the upper and lower ones altemnate. Flowers clustered in the rxils,
with male flowers pedicelled, females sessile. Fruit nearly smooth.

Hab. In waterlogged boggy or marshy lands. Common in Ceylon

and in the Deccan Penmsula.

Family—ONAGRACEA.
terrestrial or aquatic herbs or rarely under-

Annual or perennial, i 2
Jothed with submerged assimilatory

shrubs; in aquatic species stems ¢
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roots (as in Trapa) or floating roots for aeration {as in Jussie). Leaves
alternate or opposite sometimes more or less whorled, exstipulate, entire
or toothed  Flowers sohitary, or 1n axils or n spikes or racemes bome at
the apices of branches, regular or subregular. Calyx lobes 4. Petals

Stamens as many as or twice as many as petals mserted with them.
Style 1, cylindnc or subulate, stigma bilobed or quadnfid  Ovules one
or more 1n each cell Frut usually a loculictdal capsule, sometimes a
nut or a berry.

Key to the genera

A Plants rooted 1n the mud along the margin of jheels ete
with floating stems furmshed with tufts of white spongy
spectal aerating roots at or above the nodes and
bunches of adventitous roots below  Stamens twice as
many as Calyx lobes 81012 Seeds numerous not
comose urarmed Jussiea

B Tropical aquatie submerged plants with green assumilatory
or filhform (adventitous) roots under water and rhom
bordal floating leaves with spongy dilatations on the
leafstalk  Stamens 4 Frmt armed with spiass  seed
solitary Trapa

Genus—JussizEA

A prostrate or creeping marsh or aquatic herb Leaves alterate
undivided, mostly entize  Flowers yellow or white, solitary, axillary,
redlcels 2 bracteate  Calyx tube not produced beyond the ovary;
obes 4-6, acute persistent  Corolla lobes 4-6, epigynous Stamens
double the number of petals (8-10-12) Ovary 4-5 celled infenor;
style simple stigma 4-6 lobed Capsule lmear, round or angular 4-6
celled, 8-10 nbbed, seeds many, without coma.

Jussiza repens Linn (P XII, Fig 4)

Creeping or floating perennial water plants, stems furnished with
white tufts of aerating roots at the nodes and below with bunches of
fibrous roots in the water. Leaves ohovate or oblanceolate, tapenng at
the petiole Flowers white Petals 5 rarely 6 Capsule woody
linear, cylindric; seeds smooth, quadrate reticulated, with white corky
testa

Hab Common throughout India in freshwater, lakes, jheels and
other marshy and swampy areas. Flowering during the rains.

The other species Jussiea suffruficosa Linn is also common except
in the drier patts  This species differs from the former by its more or
less erect stems, larger lanceolate, somewhat villous acute leaves and
by uts yellow flowers having 4 vetals

Both these species of Jussiea are furnished with whorls of inflated
white spongy aerenchymatous breathing roots floating on the water.

ese roots were formerly supposed to be floaters but subsequent investi-
gation proves that they are aerating organs, as the roots are found to
disappear when the water recedes or the plants get stranded on the
muddy soil. They are then converted into normal roots ~When these
tufts of roots are removed the plants ate still found to float freely without
them

c2
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Genus—TRAPA.

. kr ]og}tmg, submerged strangling  herb {requently choking up lakes,
tanks, jheels, elc., with floating leaves and submerged assimilatory
af‘:{ventltous roots. Leaves, resolute  rhomboid, petiole with spongy
aérenchymatous inflations maintaining buoyancy of the leaves floating on
the surface of water. Flowers white, axillary, solitary peduncled.
Sepals 4, connate in a short tube adnate to the ovary, persistent, two
or all the four developing into spines in fruit. Petals 4, white inserted
on the margin of the epigynous disc. Stamens 4. Carpels 2, connate,
in a half-inferior 2 celled ovary with a conical vertex; ovules solitary,
anatropous; style subulate; stigma capitate. Fruit a 2-4 homed nut.
Seeds exalbuminous with unequal cotyledons.

* Key to the species.
A. Plants stouter, Jeaves larger, Jamina abont 2 inches
]opg and 3 inches wide, very villous bLeneath, Fruit
with strong well developed scabrous spines .

(1) Leaves like those of T. notans or of T. Maximo-
wicksit but froit like that of T. bispinosa . . var. incisa.

B. Plants rather delicate, leaves nearly half the size of those
of T. bispinesa, sparingly villous, rather thinner in
texture and sometimes in hilly areas and high altitude
plants somewhat membranous, deeply dentate or incise
dentate on the anterior margin with rather long narrow,
slender petiole. Fruits with 2 lateral spines undeve-
loped or rudimentary . . . . .

C. Plants neither very delicate nor very stout much less villous
beneath. Petiole not so Jong and narrow as in
natans, leaves incise-serrate on the apical portion, Fruit
with all the four horns well developed. Spines hardly
scabrous . . . . . . . . .

(2) Fruits with 2 straight and barhed horns well developed -
or with 2 horns and 2 reduced lateral homs . . var. bicornis.

TRAPA BISPINOSA Rosb. (PL. I, Fig. 1.)

A widely spreading partly floating and partly submerged water plant,
with assimilatory adventitious fibrous free floating roots developed from
the leaf bases. Stems long, stoloniferous. Leaves petioled, alternate
rather crowded at the apex of the shoots, thomboidal reniform in shape,
with the basal margin entire and apical serrate, dentate, smooth or highly
crenate, petiole villous elongating with the age of the leaves, portion
above vesicle shorter than portion below. Peduncles axillary, solitary,
shorter than the petioles one flowered. incurved when young bending
down after the decay of the flowers. Flowers white, expanding above
the surface of the water towards the afternoon. Sepals 4, petals. 4,
contracted. Fruit a nut, triangular, turbinate, as long as broad, hairy
or glabrous with two angles developing into retrorsely scabrous spines,

the other two angles often obsolete.
Var. incisa. A more or less intermediate plant between T. nafans
and T. bispinosa with leaves like those of T. natans and fruits like those

of T. bispinosa.

* The classification is drawn up in the light of the latest researches of Prof. Gluck of
the Heidelberg University whose remarks are noted on the sheets of this herbarium supple-
mented by recent collections and field ohservations of Mr, K, Biswas,

T. bispinosa.

T. nalans.

T. Maximowicksii.
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Hab  Throughout India 1 lakes, jheels, ponds, pools and puddles
extensively cultivated  Flowenng during the ramy season fruitimg later
and npeming i the cold season

Traea aaTans Limn (P XX, Fig 3)

A less common plant floang 1n rather deeper water Leaves
distinctly smaller than i T' bispinosa, deeply dentate ar mncise dentate
on the antertor margin, petiole rather long narrow with less promunently
developed spongy swelling globrescent Frut with 4 angles all spin
escent but the lateral spines frequently shorter or obsolete

Hab  Mostly confined to the Milly areas i comparatively high
Xntudes such as 1 Kashmir (Dal Lake) and Mampur (Loktak Lake)

ssam

TrarA MaxiMowicksit Kors

A rather uncommon plant not very stout much less villous beneath
Leaves smallet than }I)‘ bispinosa, lightly or deeply dentate-serrate,
petioles shorter than n natans slender with shght or no inflations, fruit
with all the 4 angles developing mto spines

Var bicorms  Frut with 2 =ather recurved obtuse homs occasionally
3, or with 2 homs and 2 reduced lateral homs

Hab  In lakes and pools of Sylhet, Bengal
Famly—UMBELLIFER/E

Spectes n India nearly all herbaceous Leaves altemate, divided
or dissected rarely simple, petiole generally ending 1n a sheating base
Flowers hermaphrodite or polygamous 1 simple or compound umbels
Calyx lobes 5, adnate to tge ovary pefals 5, stamens 5 epigynous
Ovary 2 celled, styles 2, stigmas 2 capitellate  Fruit of 2 indehiscent
dorsally or laterally comp d carpels separated by a

Genus—OeNaNTHE  (P1 VI Fig 1)

Hetbs of marshes or floating on the surface of stagnant pools, jheels,
tinks etc  Floating plants with profuse tufts of fibrous roots or roots
creeping or stolomiferous  Leaves 1-3 pinnate, ultimate segments large
or linear or minute rarely reduced almost to sheaths Inflorescence com-
pound umbels Flowers white, polygamous, males sometimes radiant
Crpels 2 connate  Styles short Frult globbose or ellipsoid  Seed
terete or dorsally compressed

OENANTHE BENGALENSIS Benth

A glabrous small erect herb with fibrous roots common on muddy
banks or swampy areas or freely floating Leaves pinnately decom
pound cecondary pimme lanceolate or ovate often dccply pinnatifid
ultimate segments never linear, petioles ¢ late especially d
the bise  Umbels compound often sessle  Bracteoles several linear
Sepals small united in a calyx tube with acute teeth  Petals 5 umlform,
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white, ovate with long inturned points. Stamens 5. Carpels subqua-
drate_ellipsoid; dorsal and intermediate ridges usually distinct, scarcely
prominent. ~ Furrows vittate. Carpophore absent; disc not usn’JaHy pro-
mmnent.  Fruits ovate or ovate-oblong, crowned. Seed cylindricai
tapering or dorsally compressed with flattened inner surfaces.

A Hab. Annual tending to perennial, common throughout Bengal,
Assam and lower Burma. Flowering during and after the rains. It
is also found to grow in shady moist places along the edges of tanks or
stranded in wet land in dry season too.

Family—COMPOSITA£.

This is the largest fam'ly of the flowering plants. Herbs, shrubs
rarely trees. Leaves alternate rarely opposite or whorled. Inflorescence
a capitulum or a centripetal head of many sessile flowers on the top of the
dilated receptacle enclosed by involucre of whorled bracts. Flowers of
disc and ray florets. Disc florets hermaphrodite, ray florets female, or
neuter. Pappus calyx; corolla of two forms of ligulate flowers the lobes
of which are elongate and united in a strapshaped or elliptic ligule; of
disc florets tubular, campanulate, 4-5 lobed, lobes valvate with marginal
nerves. Stamens 4-5 inserted within the corolla tube; anthers synge-
nestous. Ovary one celled; style slender bifid. Fruit a cypsela.

Genus—ENHYDRA.

A herbaceous marsh plant with stems and branches glabrous or some--
what rough to the touch (Scaberulous). Leaves opposite, sessile.
Flower heads axillary, subsessile heterogamous, subradiate; ray florets.
female, many seriate, fertile; ligule minute, broad 3-4 toothed. Disc
florets hermaphrodite, fertile or the inner sterile, tubular limb fvefid.
Involucral bracts 4, foliaceous, in opposite pairs, 2 outer ones larger,
rather cordate, obtuse. Receptacle convex or rather conical. Pales en-
closing the flowers tipped with glandular hairs. Anthers basifixed, bases
obtuse entire. Style arms of hermaphrodite flowers, obtuse, with hispid
tips. Achenes oblong enclosed in rigid pales, outer dorsally, inner

sometimes laterally compressed. Pappus absent.

Frrypra FLUCTUANS Lour.  (PL VI, Fig. 2))

A glabrous or pubescent, usually quite smooth, spreading, marshy
hetb, common along the sides of jheels, tanks, etc., sometimes partly
floating in water or creeping on marshy land with stem elongate, simple
or divaricating branches, rooting at the nodes and projecting above.
Leaves sessile more or less stemclasping linear oblong, acute or obtuse,
entire or subcrenate, marked with glands. Heads axillary or terminal,
cessile. Calyx limb obsolete. Petals of ray florets connate i corollas
chorter than their styles with short, broad, 3-4 toothed ligule; of herma-
phrodite florets united n regular tubular corollas with a cqmpanulate 5
£4 Limb. Receptacle flat naked. Seed black, oblong without crown

of pappus.
Hab. A perennial herba

Assam and Lower Burma.

ceous species. Common throughout Bengal.
Flowering during the cold and hot season
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sometimes during the ramns, as well Used for vartous medicinal
purposes

Famly—GENTIANACEAE

Herbaceous <ometimes aguatic or marsh plants Leaves opposite
rarely alternate sometimes tnfoliolate, exstipulate, usually entire. Inflo-
rescence usually a dichastal eyme or umbelﬁate. rately solitary. Flowers
regular rarely mregular, hermaphrodite, 4-5 merous, rately more  Calyx
with 5 mmbricate lobes  Corolla lobes, 5 bell or funnel shaped, ‘or
rotate, lobes twisted to the nght, not rarely indup! alvate S
as many as the corolla lobes, epipetalous, anthers oblong, disc of five
glands at the base of the ovary or absent Ovary one celled, placenta
usually panetal, style short or linear simple, stigmas 2 small ~ Ovules
numerous Frut usually a sepuictdal capsule or rarely a beny, seeds
small, many, sometimes winge:

Genus—LIMNANTHEMUM

Perenmial water plants, rooted mn the mud with leaves floating on the
surface of water Leaves deeply cordate, entire or more or less sinuate,
alternate or subopposite  Flowers stalked, white or yellow, peduncles
fascicled at the nodes  Calyx of 4-5 partite shghtly connate sepals  Co-
rolla rotate 5-4 fid, tubes often with glands opposite the lobes sometimes
hairy on the throat Lobes valvate in bud, ciliate, fimbnate  Stamens
epipetalous 5-4, anthers hastate-oblong versatle Ovary 1 celled  Style
short, stigma 2-3 lobed Capsule ovord oblong subdehiscent Seed
orbtcular nearly flat, compressed with spongy finely reticulated testa <ome-
times covered with papillose glands

Key to the species
A Stems float ng tooting at the nodes
{1) Corolla lobes entire with a longstudmal fold down the
e Seeds rtough to the touch {scabrous} L enstatum
(2) Corolla lobes fimbriate densely papillose without a
fold down the mddle seeds almost quite smooth L indicam
B Stem foatirg nat tootng at the nodes
{3) Leaves sl orbicular deeply cordate corolla yellow
seeds minutely ret culate glabrous Y L eurant ancm
{4) Leaves radical cpathulate orhicular cauline orbicular
deeply cordate  corolla  white seeds mnutely
pubetulous L parsfolium

LIMNANTHTMUNM CRISTATUM Gniseb  (P1 V, Fig 2)

A rooted aguatic with orbicular deeply cordate leaves Pedicels
numerous, densely fascicled at_the nodes  ‘Corolla tube with a ring of
white hairs round the throat  Petals 5-4, entire with a longmtudinal fold
down the middle. Stigma 3-4, often 3 ridged Capsule g?obosc: seeds
circular very thick somewhat compressed, lenticular, margins subacute,
scabrous

Hab  Very common throuhout Indin with the leaves floating on the
surface and white delicate flowers projecting above  Gregarious in habit

gfnem“y growing near the margins of tanks, jheels and lukes, in ncefields
also
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LIMNANTHEMUM INDICUM T hwailes. (PL V, Fig. 2)

L iliiz[wimlg,b‘ﬂoclllmg rooling  al the nodes. Leaves larger, than in
T Lristal ,_(}rdxcu ar, deepl); cordate. Pedicels numerous unequal
Cor‘o“i ‘o?smcfc ] at dthc noges. Calyx lobes narrowly lanceolate,
gorolla qu imbriated, densely papillose, without a longitudinal fold
own the middle, white, yellow towards the base within. Capsule sub-
quadrale; seeds numerous smooth or nearly so. C

Hab. Througl i .
© ghout India, very common a .
former specics. y id of the same habil as the

LIMNANTHEMUM AURANTIACUM Dalz.

Stem elongate not rooting at the nodes, leaves orbicular deeply cordate.
Pedicels commonly 2 from cach node. Calyx lobes 5. Corolla yellow,
lobes sparingly fimbriate, without a longitudinal fold down the middle.
Capsule subglobose.  Sceds smooth; testa close, thick, minutely reti-

culate, not papillose.
Hab. East Bengal and Western Deccan Peninsula, from Bombay

southwards—{requent in Ceylon.

LIMNANTHEMUM PARVIFOLIUM Gnseb.

Stem apparently rooted on mud at the base, long, floating, not rooting
Leaves small; radical spathulate, orbicular, deeply cor-
date, cuneate at the base on the broad petiole; cauline subsessile.
Pedicels 3-10 at each node, fascicled. Call;'x lobes oblong. Corolla
white, lobes 5-4 fimbriate. Capsule oblong narrowed below, seeds

minutely puberulous.
Hab. W. Deccan Peninsula—frequent along the coast lands of

Chittagong down to Tavoy in South Burma.
Family—HYDROPHYLLACEZ.

Annual or perennial herbs. Leaves radical alternate or rarely

opposite, entire or toothed. Flowers blue, scattered or in cincinni,
regular, hcrmaphrodite, pentamerous.  Calyx usually of 5 imbricate
n a rotate bell or funnel shaped

sepals. Corolla of 5 petals united in n
lube, lobes imbricate. Stamens 5, epipetalous; filaments fliform_ often
dilated at the base. Carpels 2 connate in a superior, uniloculor or imper-

fectly or perfactly bilocular ovary. Fruit a globose or ovoid loculicidal
ot septicidal bivalved or quadrivalved capsule.

at the nodes.

Genus—HYDROLEA.

Annual herbs or marshes. Leaves alternate, entire. Flowers blue
‘n short terminal racemes or cymes. Calyx of 5 lanceolate sepals,
divided nearly to the base. Petals 5, connate united in a widely cam-
panulate, subrotate corolla. Anthers 5, oblong sagittate. Carpels 2,
connate in a completely 2 celled ovary. Styles 2. Stigmas capitate.
Fruit a septicidal or iregularly 4 valved capsule.  Seeds minute.
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HyproLea zEYLANICA Vahl (Pl VI, Fig 3)

Annual unarmed, smooth procumbent or creeping branched herb of
ncefield or marshy ground Leaves lanceolate, narrowed at the base,
alternate, short petioled, entire, smooth Inflorescence often wisaidly
hairy  Flowers on the extremuties of short lateral branchlets, or soltary
opposite to the leaves or between them, colour deep brght blue  Bracts
narow  Calyx divided near the base mto 5 long namow pomted or
lanceolate stiate hairy lobes exceeding the capsules Petals 5, longer
than the sepals filaments shorter than the petals Anthers sagittate
Styles 2 spreading  Capsules supertor

Hab  Common throughout India ascending up to 4,000 feet 1n wet
places, frequently abundant i wet ricefields and other swamps ~ Flower-
trg dunng the cold weather

Famly—CONVOLVULACEA

Shrubby or often herbaceous climbing or twining plants  Leaves
alternate, exstipulate Flowers regular, hermaphrodite, generally penta-
merous i one or many flowered cymes, rarely solitary  Calyx deeply
five lobed Petals 5, united 1n a campanulate or funnel shaped coroﬁa.
lmb shortly or deeply lobed, often 5 platted 1n bud, after flowenng the
limb etther mcurled or reverting to the ongmal aestivation  Stamens 5
adnate to corolla tube Anthers oblong introrse or lateral Ovary
<uperior often surrounded by an annular disc of 2 carpels, 2 celled or
frequently by the development of fal e parition walls 4 celled  Style
l—rarely 2 ° Stigma capitate bifid or bilobed  Ovules 2 1n each carpel,
<essile erect, anatropous Frut an indehiccer t beny or a 24 valved
or crcumsaissile  or breaking up uregulatly mto generally 4.2 rarely
1 seeded capsule  Seeds erect, cotyledons generally plaited

Genus—IPoviEA

twinn, or chmbing hetbs or shrubs  Leaves

g ¥

alterate entire, lobed or much diided  Flowers solitary, axillary or m
I—many flowered cymes purple, white or yellow Bracts various
Sepals ovate, or linear, equal or unequal 1n frnt erect or rarely patent

etals 5, connate 1 a campanulate or funne! shaped comrolla ~ Limb
plicate, margin very shghtly lobed Stamens 5, unequal included or
exerted  Filaments filhform often dilated below, occasionally hany
Anthers straight or contorted  Ovary 2 celled 4 ovuled rarely 4 celled
4 ovuled Style fiform stigma capntate, 2 lobed, globose Frut
generally 4 6 valved capsule  Seeds 2-4 6, rarely 1.

Irovi@a aquatica Forck (Pl V Fig 1)

Perenmal floating aquatic herbs, with creepmg smooth, hollow jointed
mostly floating stems, sometimes rooted m the mud by means of fibrous
roots produced at the nodes Leaves alternate long stalked, elliptic,
oblong-cordate or hastate entire, pointed smooth  Peduncles long few-
flowered, axillary erect, round, smooth, shorter than the petioles
Flowers large, pumple  Sepals glabrous ot neatly o, ovate, obtuse
Corolla subinfundibuliform, lobes tnangular, usually pale purple, glab-
rous  Base of the filaments woolly Stigma two headed Capsule ovoid,
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ir;]i(;tsath, 4-2 seeded. Seeds nearly smooth or covered with minute silky

Hab. Common throughout India, especially abundant in Bengal,
extending up to South Burma. Often cultivated as the leaves and young
shoots are much relished by Indians and Burmans. The plant which is
frequently found floating along the sides of lakes, tanks, jheels, etc.,
sometimes spreads over the surface and by its long rope like stems soon
forms a network of vegetation choking up the surface of water. The
Juice of the leaves is taken as medicine which acts as mild purgative and
1s supposed to purify blood.

Family—SCROPHULARINE £.

Herbs or shrubs, terrestrial or aquatic. Leaves opposite, rarely alter-
nate or whorled. Flowers hermaphrodite, zygomorphic in centripetal or
composite inflorescence. Calyx generally ~of five persistent, comnate
sepals. Corolla 4-5 lobed, more or less 2 lipped, occasionally personate.
Stamens 4, didynamous, with or without a staminode. Disc annular,
glandular, capsﬂaped. Ovary commonly 2 celled. Style simple.
Stigma capitate, dilated, bilobed. Fruit a capsule. Placenta axile or
freecentral, remaining attached to the margins of the valves. Seeds

small, various in shape.

/

Key fo the genera.

A. Stamens 4.
(1) Leaves opposite. Calyx 5 partite, segments equal.
Stamens 4, anther cells disjointed, stalked.,

Capsules breaking into valves with the placenti-

ferous dissepiment. Seeds angular .

{2) Leaves opposite. Calyx 5 partite, imbricate,
Stamens 4, anther-cells contiguous. Capsule 2-4

valved, grooved, separating from an entire column . Herpestis.

B. Stamens 2.

(1) Leaves radical. Calyx 5 partite, lobes narrow, im-
bricate. Stamens 2, perfect, the anterior pair
reduced to staminodes, anther cells parallel,
distinct, equal. Capsule with placentiferous valves
not inflexed . . . . . . .

(2) Leaves opposite, calyx 4 partite. Stamens 2, lower
petfect, upper absent or reduced to staminodes,

anther-cells 2, parallel. Capsule bivalved, 2 fid
or 2 partite . . . . . . .

Limnophila.

Dopatrium,

Bythophyton.

Genus—LivNopHILA. (Pl V, Fig. 1.)

Glabrous or pubescent, often aromatic aquatic or marsh plants. The:
species of this genus are very variable, the foliage and habit varying
according to the depth and nature of the water in which they grow.
Leaves opposite or whorled, naked with transparent dots; the submerge:
ones are fmely divided. Flowers sessile or pedicelled, axillary or soli-
tary or occasionally borne on racemose or spicate inflorescences with leafy
bracts. Sepals united in five partite calyx, lobes namow subequal.
Petals 5 connate in a bilabiate corolla. Stamens 4 didynamous, includ-
ed; anther cells usually separate and stipitate. Style deflexed at the-
tip. Stigma shortly bilamellate, Fruit a loculicidal or septicidal, ovoi



MARSH PLANTS OF INDIA AND BURMA 27

or oblong capsule; valves beanng placentiferous septa. Seeds many,

small, angular, truncate, reticulate.
Key to the species.

A Leaves with nerves pmnnate, arching from the midub, no

whorls of pinnatiid or multifid leaves
Calyx lobes not stmate m fruit

Leaves opposite, petioled, ellipic or ovate, obtuse or
subacute  crenulate, nerves prominent Flowers
sesle, axllary 10 peduncled beads, rarely sohtary
Calyx lobes lanceolate, finely acummate

Leaves 4 nately whorled, half stem clasping, limear,
serrulate netves obscure. Flowers very many, shortly
pedicelled, small 1 pamcled, termmal ~corymbs
Calyx lobes subulate K

Calyx lobes stnate 1n frut

Leaves petioled, ellipne ovate or oblong lanceolate,
subacute, all oppesite Flowers racemose, sessile or
rarely pedicelled Calyx hisute .

Leaves sesule or rarely (as i L conferta sometmes)
sub petiole

Flowers sessile leaves all oppostte, calyx glabrous or
nearly so

Leaves oblong or elliptic oblong, obtuse, crenate serrate,
sessile or sometimes subpetioled , erect or diffuse herbs,
Flowers double the size of those of micrantta, calyx
Jobes lanceolate acuminate

Leaves 2ll opposite rmunutely punctate beneath
Flowers rose purple, latge sessile 1 the axis of
opposite or alternate leafy bracts forming terminal and
axtllaty sessile or peduncled spikes

Leaves linear, entire or subserrate, always sesule
Small hervs Flowers 15 the size of those of L
conferta, (12 inches long) Calyx lobes subulate .

Flowers pedicelled .

Leaves lmear oblong serrulate, subacute, often 3 4
nately whorled Flowers i anllaty or termmal
many Aowered racemes at the end of stems, rarely
solitary, calyx lobes lanceolate, acummate, pedicels
wsaally lorger than calyx, Calyx glabrate, capsule
oblong . .

B. Leaves 3.5 rerves, munnng from the base to the apex, cr
lower lea es whortled, pirnatifid or multifd, frnting
ealyx nel stpate

Flowers sessle or very shortly pedicelled

Stem stout hisute, leaves all 3-6 temately whotled
sessile, the uppetmost elliptic or lLinear oblong, 3.5
netved, the lowermost pionatifid.  Flowers cowded 1
erect, close, leafy spikes, Calyx lobes subulate .

Stem always glabrous, leaves the 2 uppermost usually
opposte, crenulate, the next below 4.6 ternately
whailed, piaate the lowest submerged, mutifd with
capiflary  segments; occamonally  the uppermost
Fowers 1 a leafy spike, calyx lobes ova'e, shontly
acummate S e e e e

Flowers pedicelled: pedicels as loag as or longer than
the calyx, calyr lobes ovate scumunate

Stem etcet, stout, 1.2 feet high, Fowers larze 5.6
inches lorg usually 1 erect terminal Taceres, upper

enves always sesule, ovate or hirear-ablong, serrate.
entire or 3 rate, lower mulufd with capillary seg-
ments . e e e e e

~

L

=~

Roxburghu

polyantha

diffusa

conferla.

hyperictfolia.

micrantha

gratisima.

cana

heterophylla

tacemory
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LivNoPHILA RoxBurcHn G. Don, (PI. VI, Fig. 4.)

An gnnual erect aromatic pubescent or glabrous herb with creepliig
}roots. E:ms many, stout, nodes under water producing many filiform
Oel?t\;es. ela;ves all opposite, short petioled, oblong, elliptic or ovate
i sg or subacute. ~ Serrate or crenulate, a little rugose coriacious, gland-

otted or punctate beneath, nerves strong. Flowers solitary or grouped
usually in axillary sessile or short peduncled head, blue purple, mouth
yellow. Calyx pubescent. Lobes lanceolate, finely acuminate, not
striate 1n  fruit, upper divisions largest incumbent. Corolla pubescent,
campanulate, upper lip broader and emarginate. Nectary a yellow ring
surrounding the base of the germ. Capsule illipsoid. . -

Hab.  Common weed in water places and moist lands in Northern
India and outer Himalaya ascending up to 6,000 feet from Chamba to
Mishmi. More commonly seen in the plains and valleys of Assam,
Bengal, Central India, the Concan and Circars. Roxburgh lays stress
on the aromatic smell and taste which Hooker doubts.

LivnoPHILA POLYANTHA Kurz.

A graceful glandular pubescent hetb. Stem rather slender. Leaves
except in starved forms all 4—nately whorled, 1 stemclasping, linear
serulate, nerves obscure. Inflorescence termmal panicled cymes.
Peduncles and pedicels very slender, bracteoles nearly as long as the
calyx. Flowers numerous, small. Calyx lobes subulate In fruit striated
or not. Corolla slightly smaller than the calyx. Capsule ovoid oblong.

Hab. In marshy areas of Sikkim Terai and also reported from Pegu,
Burma by Kurz. The plant is easily distinguished by its habit of pro-
Jucing copious flowers borne on subpyramidal inflorescence.

L.IMNOPHILA DIFFUSA Benth.

An erect or decumbent, pubescent low herb. Leaves all opposite
iearly petioled, elliptic ovate or oblong lanceolate, subacute, crenate,
errate, pubescent, more strongly nerved than those of L. conferta.
“lowers in short axillary cymes or long spikes or racemes. Flowers with
irsute calyx. -Calyx lobes lanceolate, finely acuminate, striate in fruit.

Hab. Spreading over damp places all over Eastern Bengal to
“hittagong extending up to Tenasserim in South Burma.

LIMNOPHILA CONFERTA Benth. (Pl. VII, Fig. 1.)

An erect or procumbent when old rather diffuse, very variable glabious
eth. Leaves all opposite, sessile or subpetioled, oblong or elliptic-
blong, obtuse crerate, serrate, punctate beneath, base narrowed or more
r less stem clasping, nerves slender. Flowers axillary, solitary or in
Jort axillary heads, spikes or cymes. Calyx glabrate, segments lanceo-
Ae, finely acuminate. striate in fruit. Capsule rather broadly elliptic

btuse.
Hab. Common in damp places all over Assam, Bengal extending

om Chittagong down to Tenasserim in South Burma also spreading over
rroughout the Deccan and Ceylon.
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LIMNOPHILA MICRANTHA Benth.

A small prostrate low herb with rather stout stem branching from the
root.  Leaves opposite, small sessile, crowded entire or sub-serrate, teeth
few, thick, nerves very obscure, punctate Flowers axillary subsessile,
red-purple.  Calyx glabrous, lobes subulate, in frut striate.

Hab. A distinct, dwarf rather stout branching weed of marshy
places in Bengal and Assam passing from Chittagong down to Tenasserim
m South Burma.

LIMNOPHILA GRATISSIMA Blume. -

A stout erect weed simple or only branching upwards glabrous herb.
Lieaves opposite and ternately whorled 15 amplexicauled, linear oblong,
subacute, serrulate, nerves few and faint. Inflorescence racemose, pani-
culately branched axillary and terminal, many flowered. Flowers solitary,
axillary or whorled in~ racemes. Pedicels glandular, Calyx usually
much “shorter than the pedicels, glabrate. Calyx lobes lanceolate,
acuminate, fruiting striate. Capsule oblong acute.

Hab. Common in water places of Chota Nagpur and Bengal and in
the Deccan Peninsula also frequently met in Ceylon. Kurz reports its
occurrence 1n Pegu, Burma.

LIMNOPHILA HYPERICIFOLIA Benth. (Pl. VI, Fig 2)

A glabrous hetb with stout erect, simple rarely branched stem.
Leaves all opposite and entire, 5 amplexicauled, elliptic or ovate |
oblong, obtuse, entire or slightly crenulate serrate towards tip, rather
thick, minutely punctate beneath. Flowers large sessile, in the axils of
opposite or alternate leafy bracts forming terminal and axillary sessile or
peduncled spikes. Flowers rose-purple. Calyx lobes ovate acuminate,
fruiting membranous not striate. Corolla twice as long as the calyx,
purple. Capsule broadly elliptic.

Hab. Common in watery and marshy places in the eastern and the
western Himalayas ascending in the Khasta mountains up to 4-5,000 feet

also teported from the Nilgiri mountains and not unlikely in Burma as
well,

LimnopHILA cana Griff. .

An extensively creeping low herb of marshes with submerged creep-
ing stem sending up erect simple branches. Stem very stout hirsute.
Leaves 3-6_temately whorled, sessile upper elliptic or linear oblong,
obtuse -5 nerved gradually passing upwards into bracts which
are_almost imbricate, lower leaves pinnatikd. Flowers sessile or shortl
pedicelled violet, crowded in terminal, rarely axillary, erect, lealyy
spikes with opposite or whorled bracts. Calyx lobes subulate.

Hab. TIn jheels of East Bengal.

LINNOPHILA HETEROPHYLLA Benth. (Pl VIII, Fig. 2)
The plant is much larger in size than L. sessiliflora, annual with creep-
ing roots and elabrans elongate slender stem  Uppermost leaves usually
opposite, small sessile, V3 amplexicauled, oblong crenulate, those next
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below 4-6 in a whorl pinnatifd, the submerged long capillaccomultifid.
Floral  leaves towards the apex, opposite, small. entire or serate.
Flowers axillary, solitary, sessile or subsessile of the uppermost in short
lealy spike, calyx lobes shortly acuminate.  Fruiting calyx hemispheric
membranous, not striate, lobes ovate shortly acuminate. Corolla-lobes
somewhat bilabiate,

Hab. Common throughout India and Ceylon in wet places, ricefields
and swamps.

LiMNOPHILA RACEMOSA Benth. (Pl VIII, Fig. 3.)

A beautiful and curious annual with stout, erect, hirsute or glabrous
stem. Leaves sessile, upper opposite or ternately whorled, 15 amplexi-
cauled ovate or linear oblong, serulate, lower capillaceomultifid, minutely
punctate beneath, nerves strong.  Flowers large usually in terminal, erect
racemes. Calyxlobes ovate acuminate, with slender points, fruiting
membranous, not striate. Corolla bluish or purple, fragrant, Capsule
almost globose.

Hab. A weed of pools and watery areas, ricefields and swamps
submerged below, flowering in wet and cold season.

Genus—HERPESTIS.

Glabrous herbs. Leaves often punctate, entire or toothed or sub-
merged and multiid. Flowers axillary or racemose, yellow, blue or
white. Pedicels bracteolate or not. Calyx 5 partite, upper sepals often
very large. the two lateral innermost often very narrow. Corolla of 5
petals, tube cylindric. Upper lip outermost bilobed or notched, lower
trilobed. Stamens 4, didynamous, included. Carpels connate in a 2
celled ovary. Style dilated at the top. Stigma entire or bilobed.

Capsule 2 grooved. Fruit globose, ovoid.
HerresTis Monnieria H. B. & K.° (Pl. VIII, Fig. 4.)

Quite glabrous rather succulent creeping herb. Leaves sessile ovate
oblong or spathulate quite entire, nerves very obscure. Peduncles
axillary, solitary, one flowered, usually longer than the leaves and the 2
awled bracteolate calyx. Upper sepal ovate. Corolla twice as long,
lobes subequal. Anthers 2 cleft at the base, blue. Capsule included,

ovate acute. . .

Hab. Common throughout India extendlr}g up to Burma in marshes,
and the margins of lakes, jheels, etc., sometimes spr.eadu}g over choked
The plant is of considerable medicinal importance and

ks, etc. ] 1
b Flowering during the wet and cold seasons.

is eaten by Indians.

Genus—DOPATRIUM.

icate, glabrous hetbs of marshes. Leaves few small,
1ow§n;:§1s’ scrl:laaljlcaltxgpgr remote, minute. Flowers small violet, axillary,
colitary. Calyx 5 lobed. Corolla of 5 petals, the upper outer lip ;hort
bifid the lower broad trilobed, spreading. Stamens 2, upper only per ?]ct
Staminodes 2, minute. . Ovary 2 celled; style short relative to corolla,
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sigma bilamellate Frut smail globose or oblong lucuhcidal eapsule.
Valves placentiferous, <eeds numerous, very small, twbercled

Key o the species

A Capsule limear oblong Bracis m nute acuminate Calyx
lobes acumnate D nudicanle

B Capsule globose
{1) Bracts minute obtuse Calyx lobes oblong obtuse D junceum
(2) Bracts mnute obscure  Calyx Jobes very shott aotuse D lobeloides

DopatriUM NUDICAULE Ham (PI IX Fig 1)

A very slender low hetb  Stem simple or branched from the base
Leaves radical, absent or very few, oblong obtuse, cauline few minute
Flowers with calyx lobes acummate Capsule linear oblong

DopPATRIUM JUNCEUM Ham

A low somewhat fleshy herb much branched at the base, the lower
part swollen and spongy, the upper part slender Leaves few sessile,
the lower oblong, elliptic or shghtly obovate obtuse, the upper much
smaller, remote, bract like, 1n distant pams, nerves parallel = Flowers
axillary opposite 1n distant pans rose coloured  Pedicel fihform erect
in frmt  Calyx lobes oblong, obtuse Corolla pale, pinkish wiolet
Ovary globose | celled with 2 parietal placentas  Style stout  Stigma
broad, 2 lamellaste  Capsule globose 1 celled” Seeds oblong,
tuberculate

Hab  Common throughout India 1n ncefields and swampy places

DoPATRIUM LOBELIOIDES Benth (Pl IX, Fig 2)

A low annual hetb with stem fleshy below and very slendes branches
Leaves lower 24 pairs ovate oblong obtuse _upper very few distant
and small Nerves parallel very obscure Flowers subracemose m
distant paurs, pedicels capillary, “spreading mn fruit  Bracts obscure
Calyx lobes very short obtuse ~ Capsule globose

Hab  Common in the South Deccan growmg i wet places durning
the ramy season

Genus—ByTHopHYTOY

A slender submerged glabrous aquatic herb  Leaves opposte sub-
ulate, lanceolate, quite entire Flowers axillary shortly pedicelled,
bricteole absent  Sepals 4, subulate-lanceolate Corolla ‘much shorter
than the calyx  Petals subeylindric, membranous obscurely 2 lipped, 4
lobed  Stamens 2, anterior perfect, included fil ort occasionally
@bbous  Anther cells parallel ovary ovoid, style short, cuned; stigma
subcapitate  Capsules much shorter than the calyx lobes, broadly oblong,
compressed, obtuse bivalied, valves bifid or ‘bipartite Seeds many,
narrowly oblong, reticulate
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ByTHopHYTON INDIcUM Hk 1.

Stems 2-3 in. high, loosely tufted, flaccid, erect, wholly submerged,
terete. Leaves 3 ncrved at the base. Corolla segments closed over the
anthers.  Stamens very variable.

Hab. Confined to the maishes in the valleys of the Khasia mountains
ascending up to 4,600—5,000 fect. The flowers sometimes, when
stranded in dried up marshy lands,. differ in their characters. The
figure shown in the Hoaker's Journal of Botany, No. 9, 1857, p. 245,
tab 7, shows the anthers as hairy.  This is doubted but the figure showing
hairy anthers is the basis of Plate XI, Figure 2.

Family—LENTIBULARIACEA.

Low herbs usually of water or of wet places, often without roots.
Leaves radical, rosulate when submerged, capillary-multifid, sometimes
obsolete. Scape many flowered, raceme or spike. ~ Flowers hermaphro-
dite, zygomorphic, pentamerous, purple, yellow or white. Sepals con-
nate in 2-5 lobed calyx, often persistent. Pefals shortly united in 2
lipped more or less spurred corolr, upper lip usually the smaller entire
or emarginate, lower 3-5 lobed. Stamens 2, adnate to the base of the
corolla, alternate with the lobes of the lower lip; filaments broad curved;
anther cells 2, ovate, transversely confluent with 1 loculus. Ovary glob-
bose, | celled, composed of 2 carpels; ovules many on a free basal
placenta: style shoit: stigma unequally 2 lobed. Fruit a globose, 2-4
valved capsule breaking up irregularly, seeds minute, many, exalbuminous,

Genus—UTRICULARIA.

Plants either floating or terrestrial growing in moist places or wet
rocks. Leaves in floaine species multifid with capillary segments: in
erect or twinning tenestrial species entire; frequently with minute blad-
ders. Flowers on simple or branched scapes, racemes few or many
flowered; pedicels bracteate occasionally with 2 bracteoles. Calyx
lobes 2, sepals entire or nearly so, often enlarged in fruit. Corolla bilob-
ed. Petals 5, tube with a straight or curved spur. Stamens 2, united at
the base of the petals, alternating with the lobes of the lower lip, with
broad filaments.  Anthers ovate, 2-celled or confluent into T-celled.
Carpels connate in a globbose 1 celled ovary. Ovules many on a more
or less free-central placenta, style short, stigma unequally bilobed. Fruit
a globose 2-4 valved or imegularly rupturing capsule. Seeds many
ellipsoid or obovoid, scrobiculate or glochidiate rarely reticulate or

comose.

The Utricularia, the common bladder-wort. is generally a rootless
submerged waterplant with finely divided leaves beaiing on them bladders
which are curious hollow structures with trapdoors. Small animals
(Crustacea) enter these bladders by pushing the trapdoors which open
from outside onlv: thus caplured the animal organisms cannot escape an

are supposed 1o be digested by the plant,
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Key to the species.

A Leaves submerged with or without capillary segments
those divided into capillaty segments mostly imterspersed
with bladders, stems foating
{1) Peduncles bearmg almost near the mddle a cluster of
ablong vesicles
Flowers yellow e e . . U Stellaris
Flowers white,
with violet stripes ce e e e
(2) Peduneles naked or with a few obscure scales, corolla
yellow
(3} Peduneles rather stout, spur of corolla not lorger than
the lower hp
Flowers 38 P ..
{4) Peduncles slender, spur of corclla somewhat longer
than the lower hp
Flowers 1.3 . . U exoleta
B. Leaves at the base of scapes hnear spathulate, often
falling off befote flowenng, stem vooted wm mud, of
growing 1n running water, and at tmes emitting a few
capillary leaves with Bledders, frutt not globose, seeds
smoot
1 Scales of the scape and bracts attached by their bases,
calyx lobes equal or nearly 50
{1) Flowers purple or blue

<

Stllans var inflexa

<

flexuosa

{¢) Scapes glabrous, flowers pedicelled —

Scaves suberect, calyx lobes acute U reticulata
Scapes very slender, twiming, calyx lobes
obtuse . . . . . . U scandens
{b) Scapes haury, flowers subsessile, calyx lobes
otbicular . e e e o 4 U e
(2) Flowess yellow.
(a) Scapes ereet, glabrous  pedicels  finally
recurved an fruit calyx lobes obtuse . U bifda

{b) Scapes very slender, often twining, pedicels
suberect 1n frutt, ealyx lobes ovate acute . U Wallichina
1l Scales of the scape and bracts produced backwards
below their point of imsertion
Flowers blue or sometmes whish . . . . U racemosa

UTRICULARIA STELLARIS Linn, f. (Pl IX, Fig. 3))

A submerged a?ualic hetb, Stolons filiform slender, net much
branched. Leaves all submerged often in whotls of 4, punately cut into
numerous capillary slender pectinate segments, each pinna usually provid-
ed near the base with a small globular ovoid bladder with a_ truncate
mouth.  Peduncles erect, glabrous, kept suspended in the water by means
of a whotl of oblong vesicles about their middle. Flowers pedicellate,
yellow, in slender erect few, 12 flowered racemes. Floats in whorls of
4.8 attached 15 inch below the lowest flower, broadly ellipsoid or ovoid,
rehiculately vened with a tuft of reduced filiform pinnze at the apex:
bracts long. Pedicels thickened usually deflexed in_fruit, Calyx 2
partite, sepals subequal, suborbicular, veined, enlarged in fruit. Corolla -
yellow, upper lip rotund, yellow, corolla spur shorter than the lower lip
more or less curved, subcylindric, stout, blunt appressed to the lower

D
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ByTtHorHYTON INDIcuM Hk 1.

Stems 2-3 in. high, loosely tufted, flaccid, erect, wholly submerged,
tercte.  Leaves 3 nerved at the base. Corolla segments closed over the
anthers.  Stamens very variable.

Hab.  Confined to the marshes in the valleys of the Khasia mountains
ascending up to 4,000—5,000 fect. The flowers sometimes, when
stranded in dried up marshy lands,. differ in their characters. The
figure shown in the Hoaker's Journal of Botany, No. 9, 1857, p. 245,
tab 7, shows the anthers as hairy. This is doubted but the figure showing
hairy anthers is the basis of Plate XI, Figure 2.

Family—LENTIBULARIACEA..

Low herbs usually of water or of wet places, often without roots.
Leaves radical, rosulate when submerged, capillary-multifid, sometimes
obsolete. Scape many flowered, raceme or spike. Flowers hermaphro-
dite, zygomorphic, pentamerous, purple, yellow or white. Sepals con-
nate in 2-5 lobed calyx, often persistent. Pefals shortly united in 2
lipped more or less spurred coroli. upper lip usually the smaller entire
ot emarginate, lower 3-5 lobed. Stamens 2, adnate to the base of the
corolla, alternate with the lobes of the lower lip; filaments broad curved;
anther cells 2, ovate, transversely confluent with 1 loculus. Ovary glob-
bose, 1 celled, composed of 2 carpels; ovules many on a free basal
placenta; style short: stigma unequally 2 lobed. Fruit a globose, 2-4
valved capsule breaking up irregularly, seeds minute, many, exalbuminous.

Genus—UTRICULARIA.

Plants either floating or terrestrial growing in moist places or wet
rocks. Leaves in floating species multifid with capillary segments; in
erect or twinning lenestrial species entire; frequently with miute blad-
ders. Flowers on simple or branched scapes, racemes few or many
flowered; pedicels bracteate occasionally with 2 bracteoles, Calyx
lobes 2, sepals entire or nearly so, often enlarged in fruit. Corolla bilob-
ed. Petals 5, tube with a straight or curved spur.  Stamens 2, united at
the base of the petals, alternating with the lobes of the lower lip, with
broad filaments. Anthers ovate, 2-celled or confluent into I-celled.
Carpels connate in a globbose 1 celled ovary. Ovules many on a more
or less free-central placenta, style short, stigma unequally bilobed. Fruit
a globose 2-4 valved or iregularly rupturing capsule. Seeds many
ellipsoid or obovoid, scrobiculate or glochidiate rarely reticulate or

comose.

The Utricularia, the common bladder-wort. is generally a rootless
submerged waterplant with finely divided leaves bearing on them bladders
which are curious hollow structures with trapdoors. Small animals
(Crustacea) enter these bladders by pushing the trapdoors which open
from outside onlv: thus captured the animal orqanisms cannot escape an

are suppased to be digested by the plant,
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Key to the spectes

A Leaves submerged wth or without capllary scgments
hose dvided mto capillary segments mostly interspersed
w th bladders stems floating
(1) Peduncles bear ng almost near the middle a eluster of
oblong vesicles
Flowers yellow U Stellaris
Flowers white
with violet stepes
(2) Peduncles naked or w th a few obscure scales corolla
yellow
{3) Peduncles rather stout sput of corolla not longer than
the lower lip
Flowers 38 U flexuosa
(4) Peduncles slender spur of corclla somewhat longer
than the lawer Ip
Flowers 13 U exoleta
B Leaves at the base of scapes hnear spathulate often
fallng off before Howemng stem rooted m mud 1f
growing 10 runnng water and at tmes emttog a few
capillaty leaves with bladders frut not globose seeds
smootl
1 Scales of the scape and bracts attached by thetr bases
calyx lobes equal or neatly so
(1) Flowers purple or blue
() Scapes glabrous fowers pedicelled —

St Hanis var inflexa

<

Scapes suberect calyx lobes acute U retrculata
Scapes very slender twmrg calyx lobes
U scandens
(b) Scapes hauy flowers subsesale calyx lobes
orbiculat U hita

(2) Flowers yellow

{a) Scapes erect glabrous pedcels finally
recurved m frut calyx lobes obtuse U bifida
{b) Scapes very slender often twimng pedicels
suberect 1 frut calyx lobes ovate acwte U Wallichiana
10 Scales of the scape and bracts produced backwards
below the r pont of nserion
Flowers blue or sometimes whitish U racemosa

UTricULARIA sTELLARIS Linn £ (Pl IX, Fig 3)

A submerged aquatic hetb  Stolons fliform slender, nct much
branched Leaves all submerged often i whotls of 4, punnately cut mto
numerous captllary slender pectinate segments, each pnna usually provid-
ed near the base with a small globular ovoid bladder with a truncate
mouth  Peduncles erect, glabrous, kept suspended in the water by means
of a whorl of oblong vesicles about their middle  Flowers pedicellate,
yellow, 1 slender erect few, 12 flowered racemes  Floats 1n whorls of
4 8 attached 15 inch below the lowest flower, broadly elhpsoid or overd,
teticulately veined with a tuft of reduced filiform pinnz at the apex
bracts long  Pedicels thickened usually deflexed n frut  Calyx
partite, sepals subequal, suborbicular, veined enlarged 1n frut  Corolla
yellow upper lip rotund yellow coroll spur shorter than the lower hip
more or less curved subcylindric, stout blunt appressed to the lower

D
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lip.  Capsule globose.  Sceds small discoid, prismalic in cross seclion,

4-6 angled, concavo-convex by the inflexion of the entire thin slightly
winged margin. \

; ldHab. Common in ponds and ditches, freshwater swamps and rice-
ields.  Flowering during the rains, fruiting later.

Var, inflexa. Corolla w}_wi!e with violet stripes, and the spur “fre-
quently as pubescent and as little curved as in the typical species.

UTRICULARIA FLEXUOSA Vahl.

A submerged waterplant, floating in large masses a little below the
surlace of the water, generally resembling U. stellaris, but rather larger in
all its parts, often very long, stout and much branches. Leaves usually
in whorls of 4, pinnately divided into numerous fliform pectinate seg-
ments, cach pinna usually with a nearly globose bladder near its base.
Flowers yellow. pedicelled. few, in straight racemes. Peduncles long,
naked or with a few small scales, without a whorl of floats below the
flowers, but the cluster of lcaves at the base of the peduncles often with
rachis much inflated (perhaps acting as a float) and the segments very
short.  Bracts ovate small; pedicels rather long, at fist erect, afterwards
deflexed. Calyx rather long; sepals ovate-oblong, obtuse or subacute,
veined, patent, hardly as long as the capsule, but somewhat enlarged in
fruit; corolla spur nearly as long as the lower lip, conical acute. Frumt
globose beaked with a thick persistent style. Seeds discoid, iregularly
4.6 angled, concavo-convex by the inflexion of the thin scarcely winged

margin.
Hab. Common throughout India in lakes, jheels, tanks, pools, etc.,
and In rice-swamps.

UTRICULARIA EXOLETA Br. (Pl XX, Fig. 1.)

An aquatic herb floating in water or growing on liquid muddy areas.
Branches more or less fascicled. Leaves multipinnate up to 3 inches
Jong, segments generally capillaty, bearing bladders. Bladders obliquely
ovoid, the mouth rather truncate at the apex, furnished with slender long
branched hairs. Peduncles slender, 1.3 flowered, minutely bracteate
near the middle. Flowers small vellow, calyx consisting of subequal, -
ellintic obtuse, membraneous sepals scarcely c_an]arged in_ fruit. Coro"a
vellow with orange streaks, with ovate suborbicular entire upper lip and
Jong subquadrate more or less bilobed lower lip. Spur conical, obtuse.
Capsule globose. distinctly exceeding the sepals, seeds small orbicular
flat. surrounded by more or less crenulate corky wing. ‘

Hab. Occutring throughout India, but not very common. Flowering

genetally in February.
UTRICULARIA RETICULATA Smith. (PL VII, Fig. 3.)

I glabrous herb in marshy places. Leaves narrowlv linear-
A s‘gﬁmsg, usually deciduous before Howermg.a_nd ofter} furnished
small bladders. Scapes slender, twining bearing flowers
length with 2 or 3 distant bracts. Pedicels with fliform

oblong,
with manv

only half the
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bracteoles  Flowers bluish purple large rather distantly placed i the
raceme  Calyx with sepals much enlarged and decurrent on the pedicel
i frut  Corolla large up to 34 inch or more across lower lip sub
orbicular entire bullate in the centre with a white spot near the base
Spur comec nearly straight Capsules ellipsoid enclosed by greatly
enlarged sepals  Seeds ovoid or subrhomboid scrobiculate

Hab  Common 1n the Deccan Pemnsula and Bihar and Omnssa in
the ricefield and marshy lands flowenng m October

UTRICULARIA SCANDENS Benj

A slender twining herb 1n marshy areas scapes exceedingly slender
twining on others  Pedicels scattered in the racemes Calyx lobes in
frut obtuse Corolla with lower lip blue Seeds minute obovoid,
scrobiculate
- Hab OCCuang near Madns 'he Mﬂdurl Hl“s very e In
Bengal but reported by Kurz from this province

UTRICULARIA HIRTA Klemn

A small hairy herb 1n marshy places scapes erect slender mnutely
densely hairy bracts not produced backwards below the pown of mser
tion  Flowers subsessile calyx lobes orbicular in frut lower lip of
corolla blue spur curved Capsule globose Seeds munute ovor
obscurely scrobiculate

Hab  Occurning n the Deccan Peninsula but also found by Clarke
i Chota Nagpur at an elevation of 2 000 feet and by Gnffith in the
Khasia Mountais 1t an altitude of 3 000 5 000 feet

UTRiCULARIA BIIDA Lion  (P1 NI Fig 4)

A glabrous small hetb of marshy places  Scapes erect  glabrous
many flowered Pedicels finally recurved  Flowers yellow — Calyx
lobes ovate obtuse in frunt spur of corolla curved  Seeds obovord more
or Yess wunkled owing to the presence of lax scrobiculate testa

Hab  Occurnng 1 most of the provinces throughout Indin

UTricULARIA WAL LIcHIANA Wight (Pl VII Fig 4)

A smll usually twining hetb of marshy places  Stems twining
very slender owers yellow Pedicels suberect i frunt Calrx
lobes ovate acute i frut ~ Spur nearly as long as the lower lip of corolla
Seeds ellipsord scrobiculate  without ‘papilire or glochidia

Hab  Occurnng i the hills of the South Deccan Peminsulh and
Ceylon also reported from Bihar and Choty Nagpur

UTRICULARIA RACEMOSA WAL (P1 X T 1)

A small glabrous heth of marshy lands  Seapes rther long {616
mches long) with «cates and bracts produced backwards below their point
of msettion  Flowers many blue subsessle  frequently <ubfiscrculate

D2
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Key to the spectes.

‘Terminal spikes with 4 rows of bracts imbricated 1n fruits C uhginosa
Basal leaves much dwided whorled or axillary spikes . C tnflora

CARDANTHERA ULIGINOSA Ham.

Erect or decumbent annual herb branching from the base. Stem
pubescent towards the upper part. Leaves | x /4 mch subsessile, oblong
oblanceolate, entire or crenate, glabrous or subpubescent. Bracts eltiptic
or round ovate or cordate. Spikes 1-3 inches scarcely interrupted at the
base even mn frut Sepals trom 1/5 inch linear, pubescent. Corolla
larger than sepals. Fruit from 1/5 inch, minutely hairy upwards

Hab. In swamps and wet ricefields ~ Common i North Bengal
Duars up to Sikkim and S5 Madras

CARDANTHERA TRIFLORA Ham (Pl XVI, Fig 1)

Decumbent annual herb rooting at the base. Leaves ovate or round
crenafe-setrate, lower leaves often pinnatifid submerged leaves large
finely segmented, membranous, upper leaves 14 to 1 mch m diameter,
up rounded base cuneate or subpetioled, more or less closely sharply
toothed. Flowers in axillary whorls. Bracts about 15 inch,” obovate,
sometimes toothed, bracteoles 15 inch, oblong, sepals equalling the
bracts hinear, one longer than the others very acute Corolla ¥5 to %2
inch. Frmt 14 to 15 mch long, pubescent.

Hab. Very common along the margin of water n Bengal and ex-
tending up to Assam, Pegu and Singapore.

Genus—HYGROPHILA.

Low herbs, sometimes spinescent.  Leaves opposite, lanceolate or
obovate, entire  Flowers sesale, in termmal heads or axnllarfr whorls
bracts elliptic or late, bract linear or | 1 Calyx tubu-

y

Jar, usually 5 fid rarely 4 partite, lobes lanceolate linear. Corolla deeply
bilabiate, bluish purple, tube ventncose towards the apex. Stamens 4,
didynamous, posterior pair simular to the antenor or smaller or rudimen-
tary; filaments glabrous, anthers oblong  Ovary oblong with hawry tip:
style rather long hairy; stigma simple hnear. Capsule linear or narrowly
oblong, beating seeds from the base, seeds varying 1 number from 2.8
to 100, ovord, compressed, elastic with hygroscopic white hairs,
retinacula hardened, acute curved.

Key to the species.
Plants unarmed  Calyx 5 toothed  Seeds more than 20 . ¥ polysperms
Plants amed  Calyx 4 toothed  Seeds 48 . . . H spinosa
HycroPHILA POLYSPERMA T. Anders.

An annual, rather creeping herb with branches ofrn ronting at the
buc Leaves V5 to 113 inches subsessile, mote o Jrtr t2mering towards
the bace, oblong. or obovate neatly entire, alrwrt 21sbrens or puberulons
Tlowets in terminal dense oblong or linear Lot e tscont wibes 1.6
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inches long. Bracts elliptic oblong, imbricate: bracteoles lanceolate o
linear nearly as long as sepals. Calyx of 5 sepals linear, hairy with
ciliate margins, about 14 inch long. Corolla 2 lipped, slender, pale blue
or white about }) inch long. Stamens 2 fertile, upper stamens reduced
to teeth, anthers_oblong almost equal, slightly divaricate at the base.
Qvary hairy at the apex. Fruits 14 to 15 inch, valves recurved after
dehiscence. Seeds more than 20, orbicular on hard curved retinacula.

Hab. A common weed of wet places throughout India.

HycroPHILA sPiNOsA T. Anders. (Pl. X, Fig. 2.)

A spinous erect hairy herb with jointed undivided fascicled stems.
Leaves spinous, lanceolate, or linear lanceolate, verticelled, with white
hairs, whorls axillary dense with straight stout spines, 15 to 14 inches
long. Bracts 15 to 1 inch lanceolate bristly bracteoles a little smaller,
narrower. Flowers in whorls, many sessile, large of a bright blue or
sometimes rose colour. Calyx of 4 sepals, upper larger lower obtuse,
emarginate. Corolla 1 inch long, 2 lipped, lips nearly equal, upper
biparted with the divisions emarginate, the under ones three parted with
the divisions emarginate. Anthers subequal, oblong, sagittate. Stigma
subulate, involute. Fruits 15 inch long, shorter-than the calyx, linear,

oblong 4-8 seeded from the base.

Hab. Common in wet places all over India.

Famly—AMARANTACEZ.

Herbs rarely undershrubs. Leaves opposite. or alternate, exstipulate.
Flowers hermaphrodite in terminal spikes or in axillary clusters. Bracts
membranous. Perianth-segments scarious 4-5, rigid, ribbed, subulate-
lanceolate. Stamens 1-5, connate below or united with intervening
membranous staminodes; anthers 1 to 2 celled. Ovary I-celled. Styles
1.3, filiform. Stigma capitellate. Fruit an ovoid utricle. Seed inverse,
erecl, orbicu]ar, compressed, testa crustaceous.

Genus—ALTERNANTHERA.

Usually decumbent or prostrate herb. Leaves opposite, entire.
Flowers hermaphrodite. Perianth segments 5, sepaline, unequal, stamens
2-5. Ovary orbicular. Stigma subsessile. Ovule pendulous. Utlricle

compressed, ovoid, margins often winged.

ALTERNANTHERA SEssILIS Br. (Pl IX, Fig. 4.)

A prostrate annual or biennial herb with fibrous roots. Branches
straggling, creeping, glabrous, the ultimate with two lines of hairs.
Nodes villous. Leaves opposite 15 to 3 inches, in wet places longer
and broader, linear oblong lanceolate, elliptic obtuse or subacute, entire,
nearlv smooth, sometimes rather fleshy, occasionallv obscurelv denticulate.
Clusters of flowers V4 to 15 inch long, white, axillary, hardly glistening.
Perianths 5, rigid, glabrous acute. Anthers 2-3.  Ulricle usually broader
than the perianth, very broadly obcordate, wings often corky.
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Famly—CHENOPODIACEAE

Annual or perenntal occasionally fleshy herbs or undershrubs  Leaves
alternate (rately opposte) exstipulate, simple, usually entie flat or some-
times cylindnc, membranous or fleshy. Flowers small usually pale green,
hermaphrodite or umsexual, usually regular often dimorphic. Bracts 1
or absent bracteoles 2 or absent  Penanth simple, sepaline, segments 3-5,
free or connate imbricate m buds  Stamens 5 opposte the peranth seg-
ments, filaments with mtervening staminodes, anthers bilocular. Ovary
globose or 1-celled, free or enclosed in the perianth base, style termnal,
stigma capitate, 2-3-lobed, or styles 2-3, or stigmas 2 5, free or slightly
umted sessite, Fruit usually a utncle enclosed n the often enlarged
fleshy calyx Seeds honzontal or vertical, testa crustaceous, coriaceous
or membranous

Key lo the genera
Stems leafy not jomted
Leaves fleshy semterete fowers usually 2 sexual penanth 5

Tobed sepals not winged utncle enclosed i the smply
enlatged penanth embryo spiral Suacda

Leaves membranous flat  flowers dissmular  moncecious ot
polygamous florets chracteolate 35 lobed or parted
flosets without penanth 2 free or connate bracteolate
dlated into 2 valved covenng for the utrcle Atnplex

Stems fleshy usually jonted

Leaves absent flowers hermaphrodite  Flowers 26 together
i the axls of the scales of seisle cone ke spikes
penanth ovod or pyramidal mouth narowed 34 fid
embtyo horseshoe shaped, albumen fleshy Asthrocnemn

Flowers 3 nate  sunk 1n superposed cavities i successive
jonts penanth obpyramidal mowh wide truncate or
with 34 mmute teeth, embryo conduplicate albumen
none Salicornta

Genus—SuEDA

Low hetb or undershrub growing 1n saline marshes Leaves
fleshy, temate, terete rarely flattish  Flowers minute, axillary usually
hermaphrodite, rarely by abortion umsexual bracteate or "2 brac-
teolate  Penanth short, globose or urceolate, 5 lobed or 5 partite, segs
ments equal or unequal, simple gibbous or almost winged = Stamens 5
short, anthers mather farge  Ovary ovord or otbicular with a wide base
adnate to the penanth, rounded or truncate at the apex  Style absent;
sigma 2-5 minute, subulate, recurved, papillose througt it a
small membranous or spongy utrnicle included 1 the penanth  Seeds,
erect horizontal or oblique, testa crustaceous or coriaceous

- .
Key to the species
Petenmalt difus-ly Lranched leaves glaucous green Bawers
i dense many flowered clusters  bracteoles with
prctinate marg ns stiles 3 seeds erect S nadifloru

Annual erect Feth, styles 2 seeds usually honzontal « S mantms
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SUZEDA NUDIFLORA Mog.

Perennial herb or undershrub with diffusely branched woody stem,
spreading close upon the ground and often striking root, the extremities of
ramous branches ascending, young parts smooth and coloured reddish or
yellowish.  Leaves numerous soon falling,” 4 to 14 inch long, rigid,
elliptic oblong or semiterete, obtuse, ellipsoid or the lower linear obovate-
oblong, glabrous, glaucous green. Bracts hyaline toothed often forming
persistent stellate tufts at the axils of the leaves after the fruiting perianths
have fallen away. 'Flowers on many flowered confluent globose dense
leafless spikes which are towards the upper part, hermaphrodite axillary.
E’enanth obovoid; segments oblong obtuse. Styles 3, utricle ovoid.
Seeds erect, lenticular, smooth, shining, testa crustaceous black.

Hab. Common along the sea-coast of Bengal, Bombay, the Deccan
and Ceylon, forming one of the predominant species in Salt-marshes.

SUZDA MARITIMA Dumort. (Pl. XVII, Fig. 1.)

An annual or perennial glaucous green or yellowish green or reddish
green erect herb sometimes branched from the base. Leaves linear or
fliform semiterete. Flowers minute in small clusters on slender spikes.
Perianth 5. Stamens shoster than the calyx, anthers globular two lobed,
fruiting perianth depressed, lobes rounded covering the utricle, styles
tong slender. Seed usually horizontal, somewhat beaked.

Hab. In salt-marshes of Bengal, Bombay, the Deccan and Ceylon.
Flowering nearly throughout the year. Leaves are said to be edible and
are eaten during scarcity.

Genus—ATRIPLEX.

Herbs or shrubs usually mealy. Leaves alternate or rarely opposite.
Flowers moncecious or dicecious clustered in simple or panicled spikes.
Bracts and bracteoles absent in male flowers, absent in female flowers 2,
flat, accrescent, dilated in fruit, and forming a 2 valved covering to the
fruit. Male flowers. Perianth 3-5 lobed sepaline, segments obtuse or
oblong. Stamens 3-5 inserted at_the base of the perianth, anthers didy-
mous. Ovary rudimentary or absent rarely perfect. Female flowers.
Perianth absent, rarely Iike that of the male. Disc absent. Ovary
ovoid or depressed-globose; stigmas 2, subulate or filiform, connate
below. Fruit a membranous utricle, enclosed in the enlarged bracteoles.
Seed erect or inverted rarely horizontal.

ATRIPLEX Stocksl Boiss.

Perennial erect or prostrate white woody undershrub or herb. Leaves

1, to | inch, rather succulent, oblong elliptic or suborbicular, shortly
ctioled. Male flowers in axillary clusters, on short rather leafy spikes.
?‘ruiting bracteoles of female flowers reaching 34 inch in diameter,
orbicular or broadly ovate, labyrinthically veined, cuneate at the base,
swollen and fleshy above the utricle. Seeds orbicular, compressed, pale

brown, smooth. _
Hab. Common in Salt-marshes near the sea in Karachi. Flower-

ing December-January.



MARSH PLANTS OF INDIA AND BURMA. 41

Genus—ARTHROCNEMUM

Branching jomnted leafless succulent herbs or shrubs. Leaves absent.
Flowers minute, hermaphrodite, 2-3 together i axils of the scales, form-
ing sessile cone-like spikes, bracteoles 2. Penanth sepaline ventricose,
simple or ovord or angled Stamen 1; anther oblong. Ovary ovod
tapering to the ip  Stigmas 2, subulate. Fruit utnicle ovord compressed
with hardened pericarp enclosed 1n the swollen penanth  Seed erect,
ovotd, compressed, testa membranous, smooth

ARTHROCNEMUM INDICUM Mogq.

P | diffused or woody suffruticose  herb or shrub.

Flowers 1 cylindrc bluntrsplkes 14 to 34 inch long, bracteoles spongy
Fruiting Penamhs 3 together, shorter than the cupshaped jomts, closely
pp laterally comp spongy, gibbous towards the apex of the
axis of the spike, flat towards the cup, top broadly truncate with a minute
hole for the protrusion of the stigmas  Anthers large oblong ovoid.
Utricle umtetfto the penanth, ovoid compressed Seed erect, orbi-
cular, testa membranous

Hab. Common m Salt-marshes of Bengal (Sundnbun area) Bombay
and Northern Circars.  Flowerng i December.

Genus—SALICORNIA

Branched, leafless, jomnted herbs or shrubs Flowers very small
bisexual, ternate in the axils of scaly bracts, sunk in superposed and
decussately opposite cavities of the jomts of cone like spikes Brac-
teoles 2~ Penanth sepalme, 3-4-toothed, obpvramidal Stamen 1.2,
anther oblong. Ovary ovoid narrowed to the tip, stigmas 2, subulate
it an ovord compressed utricle with membranous pericarp, enclosed

in the spongy penanth Seed erect compressed, testa hispid with
hooked hats.

SALICORNIA BRACHIATA Roxb (Pl X, Fig 4)

Perennial erect hetbs or shrubs with numerous decussate slender
branches which are bifid and divided and sub-divided 1n the same manner
and whose extremities form the succulent cylmduc jointed spikes.
Flowers conspicuous 1-3 inches long, three on each side of each joint,
opposite. Perianth a flashlike fleshy substance with a longi i sht
or the stamen and style, persisting up to the ripening of the seed
Stamens 1, anther sagittate  Stigma bifid, utricle membranous ovoid,

subacute, Seed pale brown, hispid, with white hairs. Testa thinly
coriaceous

Hab. Bengal (Sundribun) in Salt-marshes between the zones of tidal
maykj. also in Western India and Ceylon  Flowering all the year
roun

Family—POLYGONACEA. N

Herbs or shrubs. Leaves altemate, rarely opposite, with o
or membranous chartacteristic stipules (Ochrea) chiging lhcv;xar:c:{:::
the leafbase.  Flowers regular, hermaphrodite, solitary or fascicled within®
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g;cibr'm’:l, fasc:c’c)s a.x:”ary,' racemose or cymose, bracts cupular, ochreate
lcmmizﬂt)xcimtf. . Ilcn(?nlhgsxmplc. sepaline, 3-6, frec or connate, persis-
, ricate 1n bud.  Stamens 5-8, rarel osi
t ; » rarely more or {ewer, opposite the
[(J)cr'mnth scgments; anthers 2 celled, disc, annular, glandular pc?r absent.
vary l-celled, compressed. 3-4 gonous: styles 3.4, si] ]
peltate or fimbriate.  Fruit a small trigon. < nat, o .lsngémas enanth.
velt: ate. afl trigonous nut, enclosed in penanth.
Seed erect, testa ‘membranous. ’ perianth

Key to the genera.

Perianth 3.5 cleft.  Stamens 1.8, rarely more,

Stamens 8 ar fewer, capitellate . Polygonum
‘) N . . - ' :
Pedanth 6 cleft 3 inner enlarged in fruit.  Stamens 9 rarely 0,

stpmas fimbuate, peltate or horsechoe shaped . . Rumex.

Genus—PoLYGoONUM.

Herbs  occasionally  undershrubs.  Leaves  alternate, entire, rarely
lobed: stipules tubular, membranous. Flowers small or mintte, in
axillary or terminal sessile clusters or in spiciform, capitate or panided
racemes; pedicel short, usually jointed under the perianth; bracts and
bracteoles membranous, ochreate.  Perianth green or coloured, 4-5, rarely
3 cleft. Stamens 5-8, rarely I-4, perigynous; filaments filiform, usually
dilated below or alternate with the lobes of an annular or glan-
dular disc: anther Z-celled.  Ovarv compressed or trigonous; styles 2 or
3, free or slightly united below; stigmas capitate. Fruit a compressed 3
gonous nutlet with obtuse or acute angles, covered or nearly covered by
persistent perianth, usually with hard shining or dull pericarp.

Key lo the specics.

Nutlets arbicular biconvex :

(a) Bracts closely hairy or strigose :
[.eaves ovate, petioles long P. Orieatdle.
l.caves lanceolate, petioles short :
Limb of ochrea truncate ciliate erect . P. tomentosum.
Limb of ochrea ciliate, scabrid, spreading or recurved . P. limbatum.
(b} Bracts densely woolly . . . . . P. lanigerum,
{c) Bracts ciliate, perianth without glands; Jimb of
ochrea shortly ciliate . . . . P. minus.
Nutlets trigonous :
{a) Bracts glabrous, leaves rounded or cordate at the base
ar if tapering the marginal cilia of the ochrea not
. P. serrulalum.

longer than the tube . . .
h cilia at least

(b) Bracts always glandular, ochrea wit
half as long as the tube . . . . . P. flaccidum,

PoLyconum orIENTALE Linn. (Pl XVIII, Fig. 2)

Annual suberect branching hairy herb or undershrub, ends of the
branches when wet become thickly glutinous. Leaves 6-9x2-5 inches
long petioled, ovate or ovate cordate, acuminate, covered with soft grey
hairs, with petioles inserted into the stipules. Stipules short, singose,
ciliate, striated, truncated, mouth membranous, or herbaceous, spreading,
open or recurved, sometimes closely embracing the stem. Racemes
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3.5 nches, cylindnc laxly panicled, long peduncled, crowded with white
flowers Bracts 3-6 flowered, crowded, stngosely tomentose and ciliate.
Flowers large, white, red orsgreen Stamens 7 8, mcluded  Styles
bifid, umted below, stigmas globular Nuts orbicular, flattened, with
xf‘unded margis and rather concave faces, black, shimng, pencarp very
thick

Heb  In ditches and swamps and flooded areas and wet places from
Assam and Sylhet westwards up to Jammu ascending 5,000 feet n the
Himalayas Flowenng in the beginning of ramny season This species
occasionally develops a pure association 1n shallow freshwater jheels and
lakes as m the Loktak Lake, Mamipur, forming one of the predommant
species of the vegetation of the floating 1slands of the lake (Photo V)

PoLyconum Toventosum Whlld (Pl XIX Fig 2)

Anmual rather stout, prostrate, pubescent or glabrous herb or under-
shub  Leaves 4-8 inches x 1-1%5 inch, shorﬁy petioled, lanceolate
finely acuminate, silky pubescent on both sides, rarely glabrate, base
tapening, stipules V5 to | inch, membranous, stngose,” mouth truncate,
erect; aha with ngd bnstles  Flowers m p late spike-hke
15 mch to 3 snches long peduncles stugosely hawy, bracts neatly as
long as broad, 6 8 flowered, otbicular, aspid, ciliate” with long bristles,
bracteoles small  lanceolate  membranous Flowers Iz\rge white
Penanth _segments rather deeply divided 5  ovate oblong  obtuse
Stamens 7 8  Styles 2 xecurvec{ Nuts ortbicular  compressed  with
rounded margins and convex faces pencarp very thick crustaceous black
shining

Hab  n ditches and swamps from Bengal, Assam and Cachar ex-
tending southwatds to Malacca, and from Bombay to Malabar to Ceylon

POLYGONUM LIMBATUM Meissn

Annual hetb, stout, erect or prostrate below with simple pubescent
or glabrous stem Leaves 4 8 inches < 1-1% nch shortly petioled
lanceolate, acummate, scaberulous on both surfaces, base tapenng,
stipules cylindne, stngose mouth truncated with a spreading or recurved,
herbaceous, scabnd, cithate b Flowers n short, erect, pamculate
racemes, peduncles stout, strigose, bracts crowded, hispid

Hab  In ditches, swamps, jheels, of Bengal, Upper Gangeuc Plain,
Garhwal

Porveorun wasiceren R B (P XIT g 2)

Annual or p | procumbent hertb with herbaceous jointed stems
clothed with snow white cottony tomentum, rooting at the nodes, inter-
nally of a deep ted colour, particulatly at the jounts Leaves hnear
inceolate, short petioled or sessile, entire, acuminate woolly under-
neath stipules nearly as long as the joints, truncate, membranous, stniated,
woolly, having therr mouths lacerated but not bearded or chated
Racemes termunal, erect, cottony peduncles. cronded with numerous
white flowers  Bracts many flowered, small crowded glbrous or tomen-
tose, eallite obtuse or acute  Periwnth eglindulyr, 4 pated small,
ted or white Stamens 6 Stile 2 cleft  Nut round flat, smooth,
shining, black or brawn coloured

LY
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Hab. In ditches or swamps .
; C of Bengal -
layas. FloWermg during the rl;ins. enga and‘along the lower Hima

@

PoLyconum cLaBrum Willd. (Pl XlI, Fig. 1.)

l teddin Do, yourpaeeambert herb or ndershls wih stems usal
reddish brown rin; at each node. L ; g;eg, ? . ls]e 2 ches. ancee
lat h ] g node. Leaves 3-9 x 98-114 inches, lanceo-
ate or linear lanceolate, acuminate, tapering at both ends, entire, smooth
on both sides; petioles of young leaves usually red. Stipules not ciliate,
sheathing, lobed, smooth, adhering firmly to the stem, mouth a little
ragged. Racemes slender and smooth, panicled. Bracts truncate, few
flowered, ovate, obtuse, with membranous not ciliate margins. Flowers
numerous, Perianth white or rose-coloured, 3-4 inches each set of bracts,
appearing mn successton. Stamens 6-8. Style 3 cleft, twice as long as
the stamens. Nutlets broadly ovoid or suborbicular; compressed, bicon-
vex, black shining.

Hab. In ditches and swamps of Assam, Bengal, westwards 1o the
Indus and Sind and southwards to Burma even ascending the Himalayas
up to 6,000 feet in Garhwal. Common in Ceylon too.

Poryconum miNnus Huds.

Annual slender, creeping much branched low herb. Leaves sessils,
linear or oblong lanceolate, subacute, usually under 2 inches, glabrous or
puberulous beneath or minutely strigose on the midiib beneath. Stipules
sparsely strigose, truncate, ciliate, cilia much shorter than the tube, 14-15
inch, with stiff closely appressed bristles. Racemes erect filiform 1 to 1
inch. Bracts close, rarely interrupted, glabrous, ciliate. Flowers
minute. Perianth eglandular. Nut polished, orbicular.

Hab. In ditches and swamps throughout the hotter parts of India,
from Assam and Chittagong to Kashmir and southwards to Travancore,
ascending in the Himalayas up to 6,000 feet but in Ceylon ascending to

4,000 feet only.

POLYGONUM SERRULATUM Lagasc. (Pl. XIX, Fig. 1.)
often reddish herbs with slender,

Annual, rather stout. smooth,
Leaves

straggling, jointed, round branches rooting at the nodes. Leave
2.5 inchesx 3 to % inch subsessile, lanceolate, or linear or_elliptic
oblong, acuminate or acute, glabrous or sparsely ha_lry beneath, base
rounded cordate or acute. Stipules 114 inch long, strigose, mouths trun-
cate with long stiff bristles which are nearly as long as the tube. Flowers
white, crowded in paniculate, slender, erect, 15 to 173 inches long
racemes; peduncles glabrous. Bracts membranous, ciliate with long hair,
-coloured. Perianth eglandular white, segments

margins somewhat rose :
5 Nutlets three sided, smooth,

ovate. Stamens 5-8, style 1 three cleft.
polished, of a rather dark brown colour.
Hab. In ditches and marshes of the plains and low hills of Northern
India from Assam and Bengal to the Indus ascending to 4,000 feet in
the Himalayas from Kumaon westwards. Flowering during the rains.
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POLYGONUM FLACCIDUM Meisn

Annual, branching, flaceid, often bienmal, 1f not perenmial herb.
Leaves 2-6 nches long, petioled, lanceolate or elliptic lanceolate,
acurunate, entire, smooth or with the exception of the midnb and the
netves beneath or hispidly or stngosely hairy on both the surfaces or
undemeath only, more or less glandular  Stipules usually very stngose
with stiff appressed hair, mouth crowned with cilia, as long as the tube
Racemes termmnal, long filiform subpamculate sometimes 6 inches long,
with fascicles of flowers rather remote  Bracts usvally distant, obliquely
truncated, glabrous, mouth cihate glandular or not  Penanth brght pink,
profusely glandular stamens 8, styles 3 Nuts three-sided, rarely com-
pressed, granulate, black

Hab  Common 1n ditches, swamps and wet places throughout India,
ascending the Himalayas to 4,000 feet and extending up to Ceylon and
Malacca  Flowenng dunng the wet season

Genus—RUMEX

Perenmal or annual hetbs, rately shrubs  Leaves radical or caulne,
alternate, entire or toothed, stipules hyaline, ochreate often disappearng
with age  Flowers hermaphrodite or moncecious, i axillaty clusters or
m fascicles, arranged in smple or panicled racemes Pedicels jomnted
Bracts ochreate, bracteoles absent ~Penanth sepaline, segments 6 rarely
4, the mner accrescent, entire or toothed, midnub or disc often enlarged
or tubercled  Stamens 6, anthers oblong  Ovary tngonous, styles 3,
sigma fimbnate  Frut a small nut, enclosed m the usually enlarged
mner penanth segments, angles acute  Seed erect

Rumex MmaritiMus Lainn (Pl XIX, Fig 3)

Annual erect herb, 1 4 feet high with stems furrowed smooth.
Leaves alternate, 3-10 inches petioled, base always narowed mto the
petiole, lanceolate entire supenor floral leaves linear petioles with a
trfling membranous vagma at the base  Inflorescence with whorls of
many d pedicelled flowers led, leafy to the top  Valves
thombic, or oblong, ovate with a lanceolate tip ~ all with ‘an oblong
tubercle unarmed or with 2 3 long needle like spines  Frutting penanths
all unarmed or on the same plant some armed and some unarmed, yellow-
brown when nipe tubercle callous graned on the outside, with a narrow
sometime reticulate margin  spine sometimes four times as long as the
valve tips straight or shghtly hooked  Style short filiform stigmas
pencil shaped, seeds large, ablong ovate and with a granulous surface

Hab  In marshes of Bengal Sylhet, Assam and Cachar.

Famly—PODOSTEMONACEZE

Annual or perenmal submerged aquatic herbs in rushing water and
torrential hill streams attached to rocks and stones At the ba<e of the
primarv axes buds out a green thallus and 1 Podostemon 1t 1s more or less
of a filamentous nature creeping on the rocks and attached by means of
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hairs or projections termed haptera. Leaves simple alternate, m vl
ed, (till the latter part of the rains). With thepfall of the ’watl:;hﬂ(jx:ris .
are formed. Fruits are developed later on which burst and discharge
seeds. These seeds rest on the rocks and with the advent of the rains
under favourable conditions develop into individual plant. The morpho-
logy and the life history of the different species of this family is highly
complicated and is an interesting study which has been greatly advanced
by Willis in his important monograph entitled *“ Studies in the morpho-
logy and ecology of the Podostemaceae of Ceylon in India > published
xlréoé\nn. Roy. Bot. Gard. Peradeniya, Vol. T, pp. 267-465, Pl. 34,

_The family is characterised by simple, regular or irregular flowers,
unisexual, rarely dicecious, naked or enclosed in a spathe, actinomorphic
ot zygomorphic. Perianth when present 3 lobed; lobes imbricate.
macrescent. Stamens definite or not, in regular flowers 3, alternate with
the perianth segments: in zygomorphic flowers usually 2, monodelphous
on the lower side of the flower, the common stalk usually much exceeding
the partial filaments; staminodes in zygomorphic flowers usually 2; fila-
ments flat; anthers introrse, 1-2 or many, Z-celled. Ovary free, sessile,
or stalked, smooth or ribbed, [-3-celled with thick axile placenta and
delicate septa. Styles 2-3, or one and columnar, stigma one capitate
or 2-3. simple toothed or laciniate, fruit usually pedicellate, 1-3-celled,
ribbed or smooth, septicidal or septifragal; valves 2-3. Seeds numerous
minute : testa mucilaginous. Of the many species Podostemon Wallichii

of the Khasia Hills 1s common.

Genus—PODOSTEMON.

Annual or perennial submerged herbs of various habits in hill streams.
Pedicels scattered and adnate to the stem or in terminal or lateral very
short branches which are naked or scaly at the base. Flowers bisexual,
cessile, enclosed in a little spathe, with 2 linear staminodes at the side
of the staminal column. Stamens 2, filaments connate below. Ovary
globose, 2 celled, style short, linear, subulate. Capsule long pedicelled,
ovoid or ellipsoid; valves 3-5 ribbed, persistent or 1 deciduous.

PoposteEMoN Watrickn Br. (Pl XI, Fig. 3.)

Perennial aquatic herb, about one inch or more in_height, consisting
of a flat, veined, lobulate frond. Veins radiating. Buds usqa]]y from
between the lobes, rarely superficial, one flowered. Leaves, irregularly
disposed, more or less connate, consisting of 5-7 scale-like sub-distichous
fleshy deciduous parts. Pedicel 15 to 24 inch. Spathe tubular dilated
at the mouth, invaginate at the middle. ~Stamen with subterete filament;
anthers broadly ovate; staminodes 2, or with a third arising from the
fork of the filament. Ovary ovoid, stigma thick, subula'te, unequally
divaricate. Capsule 8 ribbed, narrowed into the pedicel. Valves

persistent incurved.
Hab. Common in the falls and hill streams of Khasia Mountains and

other hills in Assam.
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Familv—CERATOPHYLLEA .

Slender submerged aquatic hetbs  Leaves dichotomously cleft into
filhfotm toothed lobes [ lowers moneecious  Peranth segments i male
flowers 6 12 each biid Penanth segments wn female flowers sime as
the male or sametimes 9 10 Ovaty one celled ovord  Style subulate
stgmatic on one side  Frut an ovoid conaceous ellipsoid  somewhat
compressed nut

Genus~-CERATOPHYLLUM

Perential  sul d frwle branched lebs  Leaves whorled
dichotomously divided nto fibform  minutely toothed lobes  stipules
absent [lowers ety small  moncecrous  amllary  sessile  Male
penanth or mvolucre of 6 12 nimow subvalvate bifid segments  Stamens
10 30 sessile or filaments very short anthers erect extrorse  connective
truncate or 2 toothed 1t the apex dehuscence longtudimal  Female
perianth same s mile  Ovany sessile ovosd 1 celled  ovule colitary
pendulous  style subulate  stigmatic on one side  Frut 1 small comn
ceous ovord ‘or ellipsord somewhut cempres e nutlet termining m a
Tong subulite style  Seed pendulous test1 membrinous

CrRATOPHYLLUM DEMERSUM Lann (P} N Ty, 3)

Perenninl  submergedwrootless much branched water plant densely
leafy green to pale brown Leaves about 1 inch long i whotls pro
fusely dichotomously branched — Segments spreadng n water but
collapsing 1n a tassel when taken out  Penanth subulate  Male flower
stamens sessile anther large white 1n female flower penanth as in male
Ovary sessile | celled style subulate twice as long 15 the germ  Frut
vanable three horned

Hab  Exttemely common in freshwater tanks jheels lakes and other
stagnant_waters throughout Inda and Burma  Flowenng from Janury
to March frnting later

This submerged water plant 15 found 1n almost all the stagnant pools
theels tanks lakes etc  Dunng the germination of seeds the plant 15
shehtly attached to the mud  But later on as 1t grows up 1t gets detached
due to the bubbles of Oxygen being caught up m the interstices of the
capiliform leaves and exerting an upward pull as also does the mucilage
excretion  The plant then flosts in the muddle zone 15 species
c y forms with another species Hydnlla verticillata
another common submerged plant  These two plants may be called the
chief constituents of the mass of free floating yet submerged vegetation
called sometimes the pleuston

The abundance of growth of these plants sometimes entirely chokes
the column of water m jheels lakes tanks etc These two plants by
then peculiar vegetative structures are a sutable substratum for a large
number of epiphytc alew chiefly conpugate and

Diatoms  and not
ifrequently blue green alor  These microfloras s
u to
wve Thus the lavve find o PPy food po mosae

suitable breedm, e
of these plnts  The mosau to g pround 1n the presenc

lrvae not only has th fe place
for shelter but also a nich foraging ground lnyﬂ\e ;;‘re':ent:no;l;\:re“’;’)’“’
lular algee the larva s favounte food
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Ceratophyllum mainly reproduces vegetatively and even a small piece
of the plant is capable “of developing quickly in a fresh mass. During
winter the plant develops a peculiar type of winter bud known as
(Squamule intravaginales) which is capable of growing into an indivi-
dual plant. Seeds are also abundant. The eradication of these plants
1s therefore, not easy. But eradication is essential to maintain the healthy
condition of water In a tank as also to prevent the breeding of mosquito
larvee.  These two plants are also the chief agents against the self-
purificatory action of water.

Menacotyledones.

Family—HYDROCHARIDE . -

Agquatic annual submerged herbs. Leaves radical, fascicled,
alternate opposite, lamina undivided. Flowers regular, monececious or
dicecious, rarely bisexual, enclosed in an entire or 2 leaved spathe.
Female flowers solitary; perianth superior, sepals 3 green or petaloid.
Petals membranous or absent. In male flowers stamens 3-12, 1-4 seriate;
anthers 2-celled. Ovary inferior, one celled. Placentas 3-6, or imntrud-
ed; style or style arms 3-12.  Fruit globose or ovoid, dry or pulpy rarely

dehiscent. Seeds few or many.

Key to the genus.

I. Freshwater herbs :
A. Stems branching, leafy; leaves small, spathes small,

sessile.
(a) Leaves whorled, perianth double, styles un-
divided . . . . . . Hydrilla.
(b) Leaves scattered, perianth single, styles cleft
B. Stems absent or with stolons only or a creeping root-
stock :—
(c} Leaves all long and narrow, sessile, male scapes
: several fowered :—
(i) Flowers unisexual, perianth single
(ii) Flowers uni-or bisexual, perianth double

= Lagarosiphon,

Vallisneria.
Blyxa.

(d) Leaves mostly or all petiolate,
(i) Ovary beakless, fruit wingless, flowers
unisexual, scapes several flowered, 2-3

fid . . . . . .
(ii) Flowers solitaty, ovary beaked, fruit winged .

11, Salt water herbs.
Spathes 2 leaved, ovary beaked in all m
flowered, perianth single . .

Genus—HYDRILLA,

Submerged leafly [reshwater dicecious herbs. Leaves, short, sessile,
verticelled, 3-4 nately whotled, or the lower opposite, oblong lapcep]ate
Vs to nearly 1 inch long. Flowers very small, 1-4 in a verticel, dicecious.
Male flowers much smaller than female. Male flowers shortly
pedicelled, solitary ‘in a subglobose muricate spathe; females sessile

Hydrocharis.
Oticlia.

ale spathes one
. . . Halophila,
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12 in a twholar 2 toothed spathe  Sepals 3 ovate or obovate green
petals 3 oblong or cunetform -~ Stamens 3 anthers Jarge remform opemng
with an clistic jerk  Pistillode minute  Female flowers, sepals 3,
linear green  Petals 3 narow _ Owary produced beyond the spathe into
a fliform beak 1 celled style 23 linear undivided stigmas fimbriate
Frunt subulate smooth and muncate  Seeds 2-3 oblong munute

Hypritra VERTIGILLATA Casp  (P1 XXIH Thg 2)

aquatic fr etbs greganous 1n habit, stem much
branched slender flicerd with long or short intermnodes frequently root-
ing from the node branches with 1 shont shexthing Teaf at the base
Leaves % to about T mnch long sessile 4-8 in a whotl, lmear or linexr
oblong “apiculate entire or sermulte  Flowers ¥ to % inch long
peranth segments very vanable Fruits smooth or muncate  Seeds from
3]5 oblong poimnted at each end lodged more or less as 1n Leguminous
plants

Qul J

Hab  Common in freshwater lakes mostly floating i masses
Flowering dunng the cold season

This 1s one of the most common submerged aquatics found mn almost
all freshwater twnks jheels lakes ponds and puddles It grows both
from seed and from the detached stolons and also from the wintetbuds
The male flowers get detached and nise to the swface  They foat and
may ulumately thus reach the female organs It 1s one of the most
dommnant spectes of the Hydrochand formation It spreads rapidly and
frequently chokes up an expanse of water thus becoming a pest of fresh
water reservons  The plant harbours a large number of epiphytic alge
which 1re a favourte food for the mosamto Twrve  This nlant there
fore 15 a great handrince to the antt malanological work and piseiculture
l_‘t ls|dcmmental to the sc!f punficatory action of water by checking the

d of the It further ards the development of an
objectionable growth of larger aquatics on the surface

Genus—LAGAROSIPHON

Submerged freshwater heths Leaves scattered fasciculate or sub-
verticillate the lower sometimes opposite serrulate
males mnite many m an overd bifid axillary sessile «pathe femalee
sessile solitary n a narrow oblong spathe  Sepals 3 coloured petals 3
rather shorter than or as long as the sepals  Male flowers stamens 2 or 3
apposite the sepals filaments shot  anthers ovate often with 23 stami-
rodes P stillode absent Female flowers  Stammodes aheent ovary
oblong prolonged into a filiform beak styles 3 stout notched ~ Frnt ovord
oblong or linear ~ Seeds numerous covered with a thm mucous coat

Flowers dicecious

LacarostPHON RoxpurcHil Benth (P 111 Fig 3)

A cubmeroed leafv dicecious ammitic heth  Root fibrous at firet
xg the ground  Stem lono rather filiform of vanious lenoths ascending
through the water and finally floatine on the surface with 1ts alternate

ramifications  Leaves sessile " 1n the older stems remote towards the apices

=
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whorled. alternate or opposite, shightly stem claspin ‘

sword shaped, minutely serrulate, athe, 2-4 inlc):hegs, lc:)lr)]l‘;)ngn:lan]c/:olia::l;
broad. In male flowers spathe ovoid, axillary, enclosing many flowers,
paired, composed of 2 valves parting when florets are ready to be disen-
Faged. Stamen; 2, anlhe_rs dehiscing transversely. Female flowers axil-
ary, sessile paired. Perianth 3 leaved, spreading, orbicular, concave
and clevated on a slender pedicel.  Ovary lanceolate, produced into
a filiform flexuous beak, 2-3 inches long. gtigma lobed. ~ Fruit a cap-

sule as in the genus.

Hab. Common throughout the provinces; in freshwater tanks, jheels
and flooded rice fields. Its luxuriant growth is observed during and parti-
cularly towards the latter part of the rains. ‘

This submerged aquatic is of the same habit as Hydrilla verticillata
and the life history of the two plants is nearly identical. The pollina-
tion here also takes place on the surface of tﬁe water and these plants
are, therefore, called hydrophilous. The male florets burst from their
covering, rise to the surface and float on their reflected petals. They
may finally get entangled in the large corolla like stigmas of the female
flowers. Like Hudrilla verticillata it forms floating masses of vegetation
and has the same deleterious action on water.

The plant flowers a little earlier than H. verticillala.

Both these plants as also Vallisneria spiralis in earlier days in villages
such as Serampore, Berhampore were commonly used, when moist, by
sugar refiners to cover the surface of molasses; and Roxburgh notes that
within ** two or three days the operation is finished exceedingly well ™.

Removing the weeds by mechanical means and excavation of older
tanks, and subsequent sterilisation by means of lime_and chlorine have
been found to a certain extent effective in the eradication of these aquatic

scourges.
Genus—VALLISNERIA.

Tufted, stoloniferous, aquatic herbs rooted in the mud. Leaves very
long, linear. Flowers dicecious. Male flowers many, minute, n an
ovoid, 3 lobed, shortly pedunculate spathe. Female flowers solitary, in
a tubular 3 toothed spathe, terminal on a very long filiform spiral scape.
Sepals 3. Petals absent. Stamens 1-3 in male flowers, filaments
rather thick, anthers didymous. Staminodes 3, each bifid in female
flowers. Ovary narrow not produced upwards; stigmas 3, broad notched.
Frut linear included in the spathe. Seeds many oblong, testa mem-

branous.

VALLISNERIA SPIRALIS Linn. (Pl XXVIII, Fig. 2.)

Rooted water plants. Leaves radical developing from the root-stock
with those of stolons, long, linear ensiform, narrowly ribbon shaped,
length of the leaves varying with the depth of the water sometimes reach-
ing up to 3 feet or more, about 4 to 15 inch wide. translucent. entire or
serrulate towards the tips; the cells are characterised by the rotation move-
ment of the protoplasm. Male flowers many minute enclosed in shortly
peduncled spathe, about 14 inch long, bursting at the base when florets
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are mature, then these flowers emerge and float on the surface of the
water  Pedicels slender stamens 1 3°  Temale flowers soltary  enclosed
n a 3 toothed spathe camied to the surface of the water by the gradual
uncotling of the filiform spiral scape, which after feruhisation again coils
close and thus brings the ovary down to mature under water  Frut hinear
included 1n the spathe, many seeded, coverng of the seed membranous,
natrowed to the base

Hab  Very hroughout the p profusely spreading on
the bottom of tanks jheels and other freshwater reservorrs

This species although gregarious and tending by means of 1ts stolons
to spread over the bottom of tanks etc does not choke tanks so much as
the former <pecies mentioned  In medium sbundance this plant tends
to keep tnks etc 1n 2 henlthy condition by diffusion of Oxygen It
thus helps to sustain the microplankton flora and therefore a tank self
punficatory action It may, however when m great abundance tend to
tmpede a flow and i this condition reverses its normal beneficial action
?n the water besides promoting a better breeding ground for mosquito
arves

Genus—BrLyxa

Sut d tufted scapig annual herbs Leaves linear, acute,
entire or minutely serulate  Flowers h dite or
Scapes long or short male pedicellate several 1 a wbular 3 toothed
spathe hermaphrodite or female flowers solitary sesale within a tubular
2 toothed pathe  Sepals 3 lmear  Petals 3 hinewr longer than sepals
Male flowers stamens normally 3 seriate one ot more often reduced to a
staminode anthers narow erect  Pistillodes 3 slender  Female flowers
staminodes absent or mmute  Ovary slender lnear 1 celled beaked
with panetal placentas <tyles very short stigmas 3 flform Herma
phrodite flowers stamens 1 3 semate 3 9 arpels 3 umted m a nor-
mal ovary Fruit linear mcluded 1n a nbbed narrow ventricose spathe
Pericarp k Seeds oblong within a thin mucous
covermg smooth or tuberculate often tailed

Key to the species

A Leaves not serrulate {broad st the bate narrowed upwatds)
(a) Flowers d cec ous stamens of male flowers 8 seeds
d st netly tubercled shortly ta led B Roxbirghil
() Tlowers hermaphrod te —
() Stamens 9 seeds fantly tubercled wthout tals B Griffith
() Stamens 3 seeds sp nescent w th long tails B echinosperma
B Leaves serrulate

{a} Tlo vers  hermaphtod te  stamens 3  seeds spawsely
tubercled tals short or absent oryzelorum

Buyxa RoxsurcHn Rich
Agquatic plants rooted m mud  Leaves 8 26 x 1 to 14 mch radical

Imear broad at the base finely acuminate at the apex smoot] awers
dicecious numerous 1n succession white  Male flowers  scape axillary

E2
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straight, as long as or longer than the leaves, spathe one leaved, sub-
cylindric. Perianth 3 leaved, segments lanceolzte. Petals 3, iin:ar,
recurved, longer than the calyx lobes. Stamens 8, filaments of unequal
length, shorter than the petals. Female flowers: scape shorter and
thicker than in the male. Flowers as in the male, corolla lobes filiform.
St{led 3 cleft neafly t% th_c(ai ltaiase. ]I;rui]t 2-4 inches x 14 inch. Seeds
cylindric, more or less 3 sided, small, inch in di , disti

omeleg, Tore,or less 15 inch in diameter, distinctly

Hab. Submerged, tuft.ed, rooted aquatic annual occurring in stagnan:
rather shallow fresh water in most provinces. The process of pollination
and fertilisation 1s similar to that of Vallisneria. )

BLyxA GrirriTHII Rich.

Rooted water plant. Leaves 4 inches to 2 feet long, scape com-
rressed.. Flowers bisexual. Stamens 9. Fruit a capsule 2-214 inches
ong, linear, narrow. Seeds about 1/20 inch faintly tubercled, without
any tail.

Hab. Tufted aquatic common in Bengal, extending towards Malay

Peninsula. °
BLyxa EcHINoSPERMA Hk.f.

Rooted aquatic herb. Leaves variable in length 6 inches to 4 feet
x Yg-15 inch narrowly linear, entire, or very minutely denticulate margins.
Scapes filiform, length varying with the water level. Flowers herma-
phrodite, 1 in each spathe. Calyx lobes 3, narrowly linear, obtuse,
greenish. Corolla lobes white, often spirally twisted at the tips.
Stamens 3. Stigmas 3. Capsule cylindric, 2-3 inches x g inch. Seeds
spic?escent, sometimes 14 inch long, with the long filiform tails at each
end.

Hab. Tufted annual water-plants found generally in fairly deep
water in tanks of Bengal and the Western Peninsula.

Bryxa OryzeroruMm Hk.f.

A water plant of the same habit as the species above described.
Leaves about 4.6 inches long. Scape short. Flowers bisexual.
Stamens 3. Capsule 1-1%5 inch by 14 inch. Seeds slightly larger
than those of B. Griffithii, sparsely tubercled, tails very short or almost
absent.

Hab. Abundant in the Khasia Hills, Assam. Jacquemont reports
its occurrence in Kashmir also.

Genus—OTTELIA.

Mostly submerged herbs. Leaves radical, crowded, long petioled,
ovute-lanceolate, oblong or cordate. Flowers solitary, hermaphrodite,
sessile, within a tubular long-peduncled spathe.  Sepals 3, linear or
oblong. Petals 3 longer than the sepals obovate or orbicular with fleshy
basal appendaces. Stamens 6-15, in 2-5 series; anthers erect. Ovary
oblong beaked almost 6 celled: stvles 6, linear bifid. Fruit oblong
enclosed in the spathe 3-6 winged. Seeds many oblong, testa pulpy.
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OTTELIA ALISMOIDES Pers.

. Succulent flaccid aquatic hertb. Leaves radical submerged variable in
timensions, long petioled from oblong cordate to broad cordate some-
what ovate-orbrcular, smooth, membranous in texture, waved, 7-11
nerved; petioles radical thiee sided, length variable depending on the
depth of the water. Flowers solitary. Spathe 1-114 inch long, pedun-
cles radical, varying in length with the depth of the water, wings of spathe
undulate, unequal, mouth 5-6 toothed, Calyx 3 lobed, lobes small, green,
lanceolate 3 nerved.  Corolla 3 petalled, petals nearly orbicular, | inch n
diameter, white, with a yellow base, reticulately veined, ohten with 3
small obcordate scales (nectaries) within the insertion of tne ;etals.
Anthers linear, erect. Ovary narrowly oblong.  Styles 612, half 2-cleft,
Placentas panetal 6-12, Fruit a capsule, oblong ot ellipsoid, crowned
with the withered perianth, six-grooved, | celﬁd, six-valved. Seeds
numerous attached to six sharp keels or placentas.

Hab. A common, submerged, annual, rooted, aquatic herb of shallow
stagnant fresh waters occurring throughout India. This species grows
along with and sometimes at about the same depth as Vallisneria. It
is less abundant than Vallisneria, but may be locally abundant. It, how-
ever, tolerates water shallower than Vallisneria and in consequence 15 not
infrequently found in fooded ricefields.

Genus—HyprocHaris Linn.

Floating water-plants. Leaves, otbiculat or reniform, entite. Flowers
mondecious, Male flowers in a peduncled 2-leaved spathe: female
flowers solitaty in the spathe. Sepals 3 herbaceous. Petals 3, mem-
branous, white. Stamens 6-9, with 3-6 staminodes; filaments forked.

emale flowers long peduncled, penanth leaves same as the male.
Staminodes 6 in pairs. Ovary ovoid, & celled; stigmas 6, linear bifid.
Fm'ltlovoid or oblong fleshy berry.  Seeds many, testa pulpy full of spiral
vessels,

HyprocHARIs CELLULOSA Buch. Ham,

Agquatic_stoloniferous floating herb, Roots fibrous rather bulbiferous.
Leaves 1-1%; inch in diameter. Sepals small oblong. Petals broadly
obovate, rumpled. Female flower with a fleshy tubercle at the base.

Hab. Floating in tanks and jheels of Bengal-——more common towards

N. Bengal.
Genus—HALOPHILA Tholars,

Submerged, mostly rooted, marine or brackish water herbs. Leaves
in pairs from the axil of a scarious or hyaline scale at every node of a
slender, creeping stem, ovate or oblong. Spathes of both sexes small,
of 2 bracts, solitary, sessile, between the pairs of leaves. 1 flowered.
Flowers moncecious. Male flowers stalked. Sepals 3. Petals absent.
Stamens 3 alternating with the sepals, subsessile, linear-oblong, Female
flowers sessile. Sepals 3, minute. Ovaty long-beaked, I.celled: styles
3, fliform, papillose all over. Fruit fincluded, subglobose, beaked,
Seeds many, ovoid; testa membranous.
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HALOPHILA ovaTA Gaud.

A trailing waler-plant rooting at the nodes, with 2 convolute scales al

cach nogle.. Leaves 2-214 inches, somewhat membranous, with a rather
broad midrib. g

Hab. In_ salt and brackish water, abundant, creeping along the sandy
and muddy silt near the margin of the Chilka Lake, Ennur Salt Lakes,
Calcutta Salt Lakes and other brackish water areas. Sometimes found
to be acclimatised even in more or less fresh water pools and swamps.

Family—SCITAMINEA.

Herbs, often large with a pseudo-stem of convolute leaf-sheaths.
Leaves radical or cauline more or less membranous; sheaths generally
large, clasping the stem; lamina with strong central vein and pinnate close
secondary veins; petiole short or-absent. Flowers hermaphrodite, rarely
unisexual, irregular, solitary spicate. Bracts membranous or herbaceous;
bracteoles membranous or absent. Perianth 2 seriate, superior; outer
segments 3, calycine, rarely petaloid, free and imbricate or connate in an
entire toothed or spathaceous tube; inner segments petaloid connate in a
long or short corolla tube; free or adnate to the petaloid staminodes; limb
3 pattite, the segments free or connate. Stamens only 1 perfect, the
remainder replaced by petaloid staminodes, anthers linear, 2-celled, rarely
of 1 cell on the margin of a petaloid connective. Ovary 3 celled,
inferior; style usually slender with 2 short stylodes crowning the ovary;
stigma usually entire or sub-entire. Fruit a loculicidally 3 valved capsule
or indehiscent and membranous or fleshy, usually crowned by the remains
of the perianth. Seeds often arillate.

Genus—ALPINIA.

Tall herbs with leafy stems and horizontal root-stocks. Leaves oblong
or lanceolate. Flowers in terminal racemes or panicles, bracteoles large,
sometimes covering the buds. Calyx loosely tubular, 3 toothed. Corolla
tube cylindric rarely longer than the calyx. Corolla lobes oblong or
linear-oblong, upper usually broader, more convex than the lateral.
Stamen | perfect; filament flattened; anther cells diverging at ‘the top
occasionally with an orbicular crest; lateral staminodes minute or obsolete.
Lip spreading often orbicular with incurved margins, sometimes with 2
subulate processes at the base of the claw, ovary 3-celled; style filiform;
stigma globose. Fruit globose usually dry or fleshy berry.  Seeds globose

or angled.

ALPINIA ALLUGHAS Roscoe. (PI. XIII, Fig. 2.)

A stout, perennial herb with aromatic tuberous roots. Leaves
8-18 x 114-4 inches, sessile or nearly so, linear-oblong or oblong lanceo-
late, acuminate, cuspidate, glabrous; sheaths long, smooth, striate,
compressed; ligule nearly %4 inch long, obtuse, glabrous. Flowers
inodorous, pink, in erect, decompound, lax or densely flowered panicles,
6-12 inches long; pedicels short; bracts .small ovate cupular. Calyx
subcampanulate, pubescent, the mouth oblique, obtusely 2-3 toothed.
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Corolla tube as long as the calyx lobes longer than the tube, linear-obleng,
cymbiform, doxsalF pubescent, shortly spurred below the hooded tip
Lip nearly more than | mch long including the claw, pmnk, obovate-
cuneate or suborbicular 2 fid the margins waved wnd erose claw as long
s the imb with 2 linear subulate glnds obscurely crested  Stamens
shorter than the hip, connective not or obscurely crested  Style glabrous
stigma small  Fruit black, thin, globose 24 nch in diwmeter, iregularly
twptunng  Seeds many, smalf b‘iack. anguiar

Hab  Throughout Bengal common m Sundnbuns and other npanan
areas

This species although not an aquatic plant proper 13 frequently met
with on wet ground along with taller grasses such as Phragnites lzarka.
Cyperus spectes and others especially near and along the mpanan and
estuanne regions They are gregarious in habit sometimes forming pure
assoctations and covermg fauly large areas where due to the shade and
moisture adult mosquitoes harbour

Family—PONTEDERIACE/E

Fresh water or marsh herbs rooting n mud and erect or floating
Leaves erect or floxting parallel nerved unifoliate  sprnging from the
bunied root stock or {rom the joints of the floating stolom{erous stems which
often_develop as offsets basal leaf long petioled, blade floating or up
raised  Flowers shightly lar, hermaphrod ged m subum-
bellate racemes or spikes rately fasciculate or pamculate at the ends of
leaved stems or branches Bract sheathing spathe like under the inflo
rescence, minute or obsolete under the flowers Peranth nfenor
petaloid marcescent usually tubufar, unequally 6 partite  Stamens 6 or
3, unequally adnate to the penanth tube or to the base of the pertanth
lobes usually dechnate the upper shorter filaments free anthers oblong
or rarely ovate with 2 parallel distinct cells  Ovary supenior 3 celled
with axile placentas or | celled with panetal placentas style filiform or
columnar stigma terminal entre or lobed Frut a dry membranous
lolc’:!l)xhslda\ly 3 valved capsule  Seeds ovoid or oblong  testa longitudinally
Tl 1€

Key to the genera

Petoles not enlarged or flated thus keep ng the plant afloat

n water penanth segments free one longer than the

rest ats flament horned on one s de Monochor a
Pet oles often entarged or inflated towards the base and thus

eeping the plant afloat peranth dstnetly tubular

below  anthers equal flaments not homed E chornla

Genus—MONOCHORIA

Fresh water or marsh hetbs  Root stock creeping clothed with leaf-~
sheaths  Leaves radical and solitary at the top of the emergmy stem
or branches ovate cord ' ' 'a ' Veaves
Ions}z‘ thoﬁe of tiaulme i . - sestile
withmn ] o ' -t -

thin Je"l axl 3 led or

picately short p d, tpathe complicate helow th
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n;xbt;\m:(n] i ctianth  campanulate; tube absent; lobes partite, distinct

;)M ?i al, ¢ n:z}lcns ]6; one larger {ha_n the other with its filament hotned on

it (f;"_ an ?3‘”5 »asifived, dehiscing by a terminal, ultimately elongate

ob ;mp ;";.:D }‘C‘«‘”Cdtlﬂ,\’,ﬁ .ghlform; stigma_mimutely 3 lobed, Fruiy

(006 @ membranous loculicidal capsule.  Seeds small id or ell

. al . sma -

oid, oblisc, many ribbed, p , ovoid or ellip

Key fo the species.

> .

A, Reotstock elongate, cteeping s leaves hastale, sagittate or
vordatr s flower; Jong pedicelled, subumbellate or race-:
tmore . e e e,

B. Reotstoel  short, suberect, Jeaves ovate or subreniform,
ovale-cardate ar linear avate; flowers short pedicelied
subspicate s

(i) leaves ovate cordate, flowers numerous . . . M. vaginalis.

(i) leaves linear or natrowly ovate; flowers few . . M. vaginalis var. planta-
ginea.

M. hastaclolia.

MonocHoria HASTAEFOLIA Presl. (Pl XVI, Fig. 2.)

Pesennial fresh water or sometimes brackish water marsh or aquatic
herbs. ~ Rootstock stout, creeping and rooting below, spongy, clothed
with the remains of old sheaths. Leaves 4-8 by 2-6 inches sagittate,
hastatc.or cordate, obtuse, acute or acuminate, smooth and glossy, the
basal sinus more or less deep; petioles of the floral leaves tumid above
and embracing the short scape; petioles of the radical leaves 15 to 2 feet
long, with a broad sheathing base. Inflorescence subumbellate or race-
mose, flowers crowded long-pedicelled, % to | inch across, of a brilliant
puxglish blue or of violet-blue dotted with red; perianth segments 5-8
inches long, twisting corkscrew fashion round the fruit when withering,

large segments obovate, 14 inch wide; the smaller segments oblong, ¥

inch wide, all with 3 strong parallel large anther 14 inch long, spurred,
with an acute hom at one side; anther linear oblong, the large anther blue,
the small anthers yellow. Ovary ellipsoid or ovoid; style long; stigma
obscurely 3 lobed.” Capsule 34 inch long, ¥4 inch in diameter ellipsoid,
subglobose or oblong, pale, with many fine brown ribs.

Hab. Rather common in all the provinces throughout India and
Ceylon, in ricefields, flooded areas or marshes or margins of tanks, cana)s,
etc., sometimes in brackish water, at low elevations. Flowering during

the rains or just after.

MonocHORIA vaciNaLis Presl. (Pl XVI, Fig. 3.)

An aquatic or marsh herb with perennial suberect or creeping spongy
rootstock, leaves variable, 2-4 inches by 1-2 inches ovate-cordate or
cordate, acute or acuminate, 5.7 nerved; petjoles of the lower Ieives
suberect, long, terete, tapering, fistulous, -smooth, 6-12 inches long; those
bearing inflorescence are swollen the middle, the pedunclesh emésrgmgt
from the channelled sheaths of these uppermost leaves; those that : o no
bear flowers are enlarged into a sheath which embraces the exigrl?r ea}:’es:
Raceme subspicate, shott peduncled, at first globose, the ra(é is lengt e;l
ing as the flowers expand, after flowering time drooping eilw %r'! n\?er}s,
flowered; pedicels about 14 inch long shorter than the perianth. Flo
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preity, blue dotted with red  Penanth campanulate, 6 pattite, the 3
extenor segments smaller oblong, the three intenor obovate Filament of
the luge anther with an acute hom on one side, filament of the smalles
anthers filiform, anthers linear oblong, the larger anther blue the rest
yellow  Ovary ellipsord, glandular, style long, stigma 3 lobed  Fruit
ellipsoid, less than % inch long, glandular outude  Seeds ellipsord,
rounded at both ends, pale with many brown nbs

Hab  Common throughout India occurnng in ncefields and marshes
and sides of tanks, canals and khals Flowenng dunng the ramns

Var  Plantaginea

An annual diffuse, rather trailing herb of marshes Leaves petioled,
nartow, rather linear-cordate, obtuse, lobes semicircular, petioles 3 4
inches long, tound, vanously curved Raceme few flowered  Flowers
rather large for the plant  Pertanth segments lanceolate, the interior three
narrower  Capsule oblong, three celled, 3 valved  Seeds round

Hab  Common m all the provinces sn marshy and swampy areas rather
small low delicate herb—flowenng dunng the rains

Genus—EICHORNIA

Perenmal floating rooted herbaceous waterplants  Stem a complex
sympodium  Leaves axillary appeanng to develop o rosettes with
long or short mfated petioles, leat lamina obovate to sometimes broadly

ded Infl a spike enclosed m a spathe Flowers trmor-
hic, heterostyled, somewﬂat funnel shaped, pale violet s colour

etianth 6 1n two senies, fower whotl of 3 smaller than the upper
Stamens 6, 3 long and 3 shot  Ovary tulocular with a 3 Iobed stigma
F'runt an egg shaped or shghtly elongated capsute with withening remams
of penanth attached to 1t Seeds many ovord or oblong ovord with
longstudimal nidges

EIcHORNIA sPECIOSA Kunth

A greganous floating or rooted &when stranded on wet so1l) waterplant
with rosettes of leaves, usually 1-2 feet tall from the surface of water
Roots fibrous a bunch of dense bushy mass often floating 1n deeper water,
sometimes penetrating the so1l on reaching the bottom 1n shallow, low-
fand waters  These roots are pinkish violet due to the presence of the

louring pig; Anth The masses of fibrous roots often conceal
the so called root stock or the submerged thizome This 1s the stem
proper and 1s the mam seat of vegetative I%‘m':paganon Experiments
proved that this root stock or rhizome even when cut to preces and left
. water are capable of developing wto new plant  Stem s of 2 com
plex sympodium type producing stolons which are generally transformed
wnto a ramifying 6 8 mnches long and %) nch thick terete offsets  These
branch out from the patent plant with rosette of small young leaves at
their end  Roots develop at the node of each of these rosette of leaves
and thus the young plant becomes self supporting  When the offsets or
rummers  as they are sometimes called are broken or Wlthel’L away the
young plants continue their raprd tion hose attached to the

P

parent plant soon form a colony around the mother plant by means of the
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offsets coming out in all direct; :
within & short o a7 dg:;ilgn; Thus expanding centrifugally develop
From such a congested mass of o O}f floating vegetation (Photo V),
individual plant. The death of gtrl:)Wt 151 becomes diffcult to separate
growth is due only to its bei ¢ mother plant in such a crowded
Leaves with a long or shoetmg o_v?rgrown and §ubr{zerged by its progeny.
the nature of their growth- rin pjitflf(;rzn‘t”}tmh vartes in length according to
under favourable conditions and suitabley plisc (f-ft-watir a]reas. In Bengal
re?&:(l{ll a height of more than three feet Th(;Jl ;l)tlz?isolte ?s fr?f? ets ds ometn?ﬁs
middle port: ! .  petiol ated near the
Chamberls) Wiloizhaz igligger] ;;l:et ;t%uctureg }cionsm.tmg.m(ernally of large air
Broadl rounded or rarelypcizcu]ar ]Zzz-ﬁgde:heulfsha;ls gf:v'(zlvadte, 5:}1:0};/1&5,
ers_the plants float and travel far and wide ; ress cartied by
wind or by current of water. The diatrget‘ézvrl (3)? tll?éobﬁledvé ? Ile' Iis el
in the petiole and leaf lamina is widely variable. I congos eﬁpansloris
the leaf stock is much more elongated and the 'lea? bcloggesge groWP
obovate; where as in plants stranded in mud and w ¢ a,le ﬁs aa}t?y
gld leaf-blades are much shortened and give quite a ‘:Iis:i()r:c;c :p;e[;‘:;fcs‘s
ue to such variation in leaves the dwarfed forms are sometimes mistaken
as separate species. In these rooted plants of moist soil the leaves
ate very small sometimes dwindling into 2 inches long petioles and 1-2
inches round leaf-blades. In these plants the bladderspof the petioles
are very prominent and portions of these bladder are sometimes coloure
pale pink or pinkish violet like that of the submerged roots. Such dwarf-
ed specimens are met with in half dried ricefield swamps, marshes, and
sides of dried up ponds, etc. Inflorescences 6 inches to I foot or more
long erect spikes enclosed in irregularly sheaths which are often smeared
with mucilage. They usually develop from the axil of a deformed leaf
with somewhat clasping base and bend down in the water after flowering.
The spike bears 8-12 beautiful lilac or pale violet funnel-shaped trimor-
phic heterostyled flowers. Flowers slightly irregular. Perianth 6 lobed,
the upper 3 larger than the lower 3 and has on each of them a large blotch
of blue with an oblong or pear shaped spot of bright yellow in the centre.
Stamens 6, inserted in the perianth lobes, all curved toward tips, the three
longer and 3 shorter; filaments of the longer stamens vary fiom 34 to | inch
and those of the shorter about 2/5 to 1/2 inch; the anthers of both sets are
about 1/10 inch long and .1/20 inch broad. Ovary superior, 3-celled
with 3 connate branched style; stigma mesostylous, i.e., at a level with
the anthers of the 3 upper stamens, 3 lobed, lobes minutely hairy.
Placenta axile. The fruit is a trilocular loculicidal egg-shaped or elongat-
ed, cone-like capsule, enclosed in the persistent perianth when ripe. They
immerse as the mature fruits are heavier than the water. Consequently the

seeds are discharged under the water sinking in the bottom. ~Seeds minute,
oval, broader at the base, attenuated at the point of attachment to_the
12-16 m.m. Testa hard with 12-15 longitudinal

placenta 16-12 m.m. x
The seeds can remain dormant for several years

prominent ridges.

as recorded recently by Prof. P. Parija of Cuttuck).
Hab. This plant commonly known as water hyacinth is a native of
Brazil. It has acclimatized and established in Bengal, Assam and Burma
d as 1896 or thereabout. Flowering

for some time from as early a perio
throughout the year, fruiting n September and October.

-

—
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"The seedlings germinate wn the rains from June to July and under
sutable conditions may develop nto a full fledged plant within the course
of three ot four months bering flowers i September or October ~ Abun-
dant vegetative growth 15 matly responsible for s rapid propagation
although seeds are by no means less active agent in continuing its pro-
geny  Production of seeds m nature thus further complicates the question
of eradication of this pest The life hustory of this plant under different
ecologcal conditions as shetched 1n previous pages indicates its excep-
tional vital powers

Danger of economic paralysis due to the existence of this plant
uge masses 1n the water areas need not be emphasised, as we believe
that such a stage 1n the history of the eradication of this pest 1s long over
Vanous methods destroying the pest have been unempleéJ without tangible
results.  'We have strong faith 1n the potential strength of organised
manual labour n which co operation may be made with a wage hunter,
the Rajas the Maharajahas as also the stve  Sporadic evidence of
wonderful effect of contro! of this plant by united manual labour has been
evidenced i Brahmanbarta and a f‘;w other places too  For the salvation
of the country we, therefore agam advocate with all the emphasis we can
command, of applying umted effort in dragging out from every nook and
comner 1n season and outseason even a bit of a single plant detected and
bring them at a safe place especially the root-stock or rhizome finall
burning them after they are dried %he plant should be hfted up witl
their root stocks dunng Apni and May and must be bumt 1o ashes by
the first week of May to the st week of l]une before the advent of the
rams  So called economic use of the plants are of httle commercial
wmportance  This must not be an excuse to tackle the problem of eradica-

tion hightly
Famly—XYRIDEAE

Erect, tufted, scapigerous glabrous mamsh hetbs Leaves radical,
linear or subulate  Scape as long as or shorter than the leaves, terete,
angled or compressed naked ~ Flowers hermaphrodite, sessile m the ngid,
dark brown imbncating bracts of a terminal head or spike, openmg one
at a time Bracts orbicular or obovate, conaceous convex, persistent.
Penanth imferior, 2 semate, Sepals (or bracteoles) 3, deciduous, mem

ranous, the lateral small narrowly boat-shaped, arched keeled or winged,
the dorsal sepal petaloid, broader, arching over the young flower, some-
times absent Petals 3 clawed, obovat pathul loured ~ Sta-
mens 3 perfect, shorter than the corolla-lobes, anthers sagittate, staminodes
3 alternating with the corolla lobes or absent Ovary supertor, | celled
or imperfectly 3 celled with panetal placentas, style 3 id with long arms,
shigmas capitate or dilated Frut a locubicidally 3 valved capsule or
with the top circumscissile  Seeds oblong, strongly nibbed

Genus—XYRIS
Character those of the order

Key fo the spectes
Leaves dustnetly flat lor form obtuse 12 feet long X india

Leaves not r acute 38 inches
Hlnn: dstnetly flat narrewly lnear a X paucifiora
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XYRIS INDICA Linn. (Pl. XVIII, Fig. 3.)

An erect annual 6-20 ; ' :

1 36 ch ioad sporey ot 15t Lo
Zc;meltlmes as long as the scape, narrowed to an obtuse or zcutertipr. aSncapu«:
be:S y (iroog('edbacute]y angled, each supporting a round or ovoid, flower
. n}g ead; bracts many orbicular or cuneatly obovate, usually broader
than ol?g, dark red brown, shining very corlaceous with scarious mar-
Ems. lowers bright yellow, Y3 inch across. Lateral sepals narrowly
oat-shaied dorsally winged, the wing serrulate. Claw of petals as
long as the seﬁals; limb obovate or sub-orbicular, erose, veined. = Stamens
3, flaments short, broad; anthers oblong; ovary unilocular or imperfectly
3 locular; style 3 armed stigmas fruncate capsule ovoid. Seeds ellipsoid
very strongly ribbed.

~ Hab. Common in marshes in North Bengal at the foot of hills extend-
ing along the Eastern Himalayas up to the Khasia Hills. Flowering in
November and December. Fruiting in January and February.

XYRIS PAUCIFLORA Willd.

A small tufted marshy herb. Leaves narrowly linear, rigid 3-8 inches
long, rarely ¥4th inch broad, equalling or shorter than the scape, strongly
nerved, scaberulous, on the surface or margin or smooth acute, scape
subterete striate or compressed and 2 edged supporting globose rarely
ovoid spike., Bracts orbicular obovate pale with often a green tip.
Flowers with lateral sepals oblanceolate, acuminate, keeled, hyaline,

quite glabrous.
Hab. Common in marshes spreading from Nepal eastwards to Bengal

and Burma.

Family—COMMELINACE .

Perennial, slender, prostrate herbs. Leaves with a basal membranous
closed sheath with parallel nerves. Inflorescence various, mostly terminal
cymes or panicles. Flowers actinomorphic or somewhat irregular, herma-
phrodite or rarely polygamous, in axillary clusters, blue or white.
Perianth inferior, 6 lobed, 2 seriate, outer series of 3 segments, herba-
ceous sepal like, often persistent; inner series of 3 petaloid segments,
petal like, free or united below in a tube, spreading above, marcescent.
Stamens 6, or fewer by abortion, inserted on the base of the segments;
flaments often bearded with moniliform hairs, anthers basifixed, oblong
or globose dehiscing by longitudinal slits or by apical pores. Ovary
superior, 2-3 celled; style terminal, simple; stigma small, capitate or 3
td. Fruit a loculicidal capsule rarely indehiscent. Seeds angled, tests

smooth, ridged, rugose or reticulate.

Key to the genera,

Commelina.

Cymes solitary, enclosed in spathaceous bracts
Aneilicma.

Cymes paniculate naked
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Genus—COMMELINA

Slender hetbs creeping below  Leaves ovate, lanceolate or lmear
with lax sheaths petioled or sessile  Flowers m usually bifid cymes
emerging at one time from a terminal, complicate, or funnel shaped ot
hooded spathe  Flowers of the upper cyme branch small deciduous, of
the lowet fernle  Fruting pedicel and capsule retracted withm the
spathe  Sepals 3 membranous the inner 2 often connate below  Petals
3, longer than the sepals one larger than the others and often clawed
Stamens 3 perfect and 23 mperfect, anthers oblong, dissimilar, one
usually larger than the others  Ovary 3 rarely two celled Frut a
loculicidal capsule  Seeds elliptic or ‘angular by mutual pressure, testa
reticulate, pitted or rugose

CoMMELINA SALICIFOLIA Roxb (Pl XXI, Fig 1)

A diffuse slender herb  Stem with long mternodes  Leaves linear
lanceolate, 3-6 inchesx V% V4 1inch ncarlgy glabrous  sheaths cilio
late  Spathes 114-2 inches long, peduncled, lanceolate comphicate,
axillary, softtary, acute or ase ded, branches of cyme
1-2 flowered ~ Flowers small, dark blue Seeds globose, smooth,
truncate, appendiculate, black, powdered with white

Hab Common imn all the provinces from Assam and Bengal to
South India

Genus—ANEILEMA

Simple or branched often tuberous rooted herbs  Leaves usually
alternate, sometimes all radical occastonally clustered under the infla
rescence  Flowers i axillary or terminal panicles  bracts not spathaceous
bracteoles small ~ Sepals 3 free b Petals 3 ob equal
Stamens 2-3, filaments naked or bearded anthers oblong one usnally
smaller or larger than the others, staminodes 24 rarely with minute
anthers  Ovary 2-3 celled  Frutt a loculicadal capsule Seeds with a
thick hard rugose or pitted testa

Anenema Hamivtomanum Wall  (P1 XHI Fig 4)

Spanngly branched herb with rather stout stem creeping rootmg at
the nodes “Leaves linear oblong flat glabrate sesale acute or subacute
base cuneate Petals white or rosy  Stamens with all naked filaments
Fruit linear oblong acute seeds scabnd or floceulent bisenate

Hab A sparmgly branched weed of marshes and wet places com.
mon mn the Upper Gangetic Plam of N Bengal to Assam

Famly—JUNCACEE

Erect perennial or rarely annual herbs  Stem tufted or a creeping
thizome mostly leafy only at the base Leaves flat terete lmear or
teduced to sheaths ~Flowers hermaphrodite regular m axillary or ter
mmal usually small cymes bracts small scarsous green or white -
branous or brown conacepus  Penanth segments 6 persistent
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in 2 whorls, glumacebus or coriaceous rarely scarious, greeni '
ll;rown to black or rarely white or yellowisﬁ. Stamén% 6?n:c}11ngtremtzgc¥lj};
ase of the perianth lobes or hypogynous, occasionally the 3 of the jnner
series absent‘; flaments filiform: anthers basifixed. Ovary 1-3 celled or |
celled superior ovary. Fruit 3 valved loculicidal capsule. Seeds erect
sometimes tailed with the membranous testa produced at each end.

Genus—Juncus.

. Perennial or rarely annual glabrous herbs. Stems simple under the
inflorescence. Leaves radical, a few near the base of the stem, linear
or terete or reduced to sheaths. Flowers small usually clustered in fasci-
cles or 2 fid cymes, either sessile capitate or unequally peduncled
paniculate, the whole inflorescence terminal or subterminal on the scape
like stems with 1-3 leafy bracts. Perianth with 6 glume like segments,
free [anceolate or oblong, often with scarious margins, the 3 outer keeled
or with thickened midnb. Stamens 6, rarely 3, hypogynous or nearly
so; anthers oblong, or linear, erect, dehiscence longitudinal, introrse.
Ovary 1-celled or imperfectly or perfectly 3-celled; style filiform; stig-
matic arms 3, filiform often spirally twisted. Fruit a capsule, dehiscing
by.3 valves leaving a central column. Seeds small ovoid; testa striate,

reticulate or transversely lineate.

Juncus prismaTocarpUs R. Br.

Plants variable with short ceespitose root-stock. Stem erect, - terete
or compressed sometimes decumbent, rooting at the nodes, leafy not
septate. Leaves 2-10 inches by 1/16-1/8 inch always shorter than the
stem, filiform, or broader, soft compressed or terete or | or many-tubular
indistinctly externally distantly septate. Inflorescence cymose with erect
or spreading branches, irregularly compound; lower bracts leafy erect
shorter than the cyme heads densely 6-10 flowered; floral bract hyaline,
lanceolate, long, acuminate. Flowers green or brown sessile. Sepals of
glumaceous subulate or linear lahceolate. Stamens 3, much shorter th?n
the sepals; anthers oblong. Capsule usually longer than the sepals pris-
matic or conical seeds very minute apiculate, obovoid or ellipsoid; testa

oppressed, reticulate.
Hab. Commoh in very moist soil North West Bengal, the commonest

rush met with everywhere in very wet places of the Sikkim Himalayas.

Family—PALMEZ.

Shrubs or trees, sometimes climbing, solitary or gregarious, naked
or prickly. Stems stout, simple or slender, scandent or decuinbent,
rarely branched above, often covered with persistent bases of eax{es.
Leaves alternate in a terminal cluster or-in climbing species more or less

1 i innati Imate, or pinna-
tered, sometimes ver 1arge, entire, pmnatisect or pa te, .
tely ¢ leaflets folded induplicately

tely or digitately divided, the segments or .
or }rreduplicgate]y in bud often expanded at the base into a fibrous sheath.
Flowers small regular, hermapbrodite, moncecious or dicecious sometimes

polygamous, arranged in an often paniculate inflorescence enclosed in a
? v

hard sheath (spadix) either amongst or below the leaves. Spei]thes xil:ar_méxs.
sometimes numerous and enclosing the peduncle and branches of inflo-

rescence, few leathery or membranous: 3.bracteolate, hracleoles connate
?
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below Penanth 6 1n Z senes n each seres three isepa!s and petals
usually all free, ambricate or valvate Stamens usually 6, m 2 semes,
varely many _anthers 2 celled versatle globose or hinear, sphitting longi-
tudinally ~ Ovary superor 1-3 celled rudimentary or absent in the male
flowers, sugmas 3 usually sessile  Fruit 1-3 celled drupe or hard berry
Pencarp smooth tough often fibrous sometimes covered by reflexed
ccales, seeds free ot adherent to the endocarp

Key lo the genera
B

Leaf segments lnear dwarf palms with ereepng under

ground branched stem of Toststock spad x wih menee

cous flowers frut combned into a large dense woody

head Nipa
Leaf segments with wndupl cate s des tall or short sobol ferous

palms wth stems coveted wth old leaf bases spadx

with dcecions flowers  frut small berry with feshy

pencarp Phoenlx

Genus—NiPA

Prostrate aestuanial greganious palms with underground branched stem
Leaves pinnatisect  leaflets Ianceolate plicate  Spathes many sheathing
Spadix v | branched, erect g after fruting  Flowers
moncectous male 1 a catbmlike lateral branches of the spadix  female
n a globose terminal head  Penanth lobes 6 glumaceous  Male flowers
minute mixed with <etaceous bracteoles  Sepals 3 linear, imbricate with
broad truncate wflexed tips  Petals smaller  Stamens 3, filaments
connate 1 a column anthers basifixed linear Pistillode absent
Female flowers much larger than males Penanth of 6 simlar displaced
segments  Stamunodes absent  Carpels 3 with free apices each with an
oblique stigmatic fime  Frut Iarge globose agglomerate mass of many
obovord hexagonal [ celled and T seeded npe carpels with pyramdal
tips and wnfraapical sigmas  Peucarp fibrous  Seeds erect grooved on
one side testa coriaceous

Niea FruTicans Wumb (Pl XVIL Fig 4)

Root stock stout leaves 15-30 feet leaflets 4 5 feet d gl
beneath petiole 45 feet very stout Spadix 4.7 ;:et,ng::dufcla:c;?;

feet  Carpels 4 6 mches long “smooth brown  Fruit as 1
head when nipe deep brown o Torge as & man s

Hab_ Abundant 1n the lower parts of the delta of the Ganges and
other salt swamps of South Buma Flowenng 1 March ta Apnl
Fruting Tater in May to June

The plant forms a pure assoctation of 1ts own 1 mangrove swamps
near the seaface and along the banks near the mouths of the nvers or on
flooded brackish water areas within the tidal zone In the Sundribuns
Nipa assocration either pure or mixed with Phenix paludosa frequently
forms the chief constituent of the mangrove formation  Such an associa
tion of this graceful palm spreading over a deltaic region adds to the
beauty of the landscape and the plants with thew large leaves hke these
of Coconut palms nsing nearly from the ground are easily distinguished
from a distance  In the estuarne areas where 1t 1s predommant it s a
source of commerctal mportance  The leaves are profusely used as
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i)n 2 whorlg, glumaceous or cortaceous rarely scarious, greenish or reddish
brown to black or rarely white or yellowish.  Stamens 6, adnate to the
asc of the perianth lobes or hypogynous, occasionally the 3 of the inner
series absent; filaments fliform; anthers basifixed. Ovary 1-3 celled or |
celled superior ovary. Fruit 3 valved loculicidal capsule. Seeds erect
sometimes tatled with the membranous testa produced at each end.

Genus—Juncus.

. Perennial or rarely annual glabrous herbs. Stems simple under the
inflorescence.  Leaves radical, a few near the base of the stem, linear
or terete ot reduced to sheaths. Flowers small usually clustered in fasci-
cles or 2 fid cymes, -either sessile capitate or unequally peduncled
Famculatc, the whole inflorescence terminal or subterminal on the scape
tke stems with 1-3 leafy bracts. Perianth with 6 glume like segments,
free lanceolate or oblong, often with scarious margins, the 3 outer keeled
or with thickened midrib. Stamens 6, rarely 3, hypogynous or nearly
so; anthers oblong, or linear, erect, dehiscence longitudinal, introrse.
Ovary l-celled or imperfectly or perfectly 3-celled; style filiform; stig-
matic arms 3, filiform often spirally twisted. Fruit a capsule, dehiscing
by 3 valves leaving a central column. Seeds small ovoid; testa stiate,

reticulate or transversely lineate.

Juncus prismaTocarpus R. Br.

Plants variable with short caspitose root-stock. Stem erect,_ terete
or compressed sometimes decumbent, rooting at the nodes, leafy not
septate. Leaves 2-10 inches by 1/16-1/8 inch always shorter than the
stem, filiform, or broader, soft compressed or terete or | or many-tubular
indistinctly externally distantly septate. Inflorescence cymose with erect
or spreading branches, irregularly compound; lower bracts leafy erect
shorter than the cyme heads densely 6-10 flowered; floral bract hyaline,
lanceolate, long, acuminate. Flowers green or brown sessile. Sepals of
glumaceous subulate or linear lahceolate. Stamens 3, much shorter than
the sepals; anthers oblong. Capsule usually longer than the sepals pris-
matic or conical seeds very minute apiculate, obovoid or ellipsoid; testa

oppressed, reticulate.
Hab. Common in very moist soil North West Bengal, the commonest

rush met with everywhere in very wel places of the Sikkim Himalayas.

Family—PALMEZE.

Shrubs or trees, sometimes climbing, solitary or gregarious, naked
or prickly. Stems stout, simple or slender, scandent or decumbent,
often covered with persistent bases of leaves.

rarely branched above, with per :
. i inal cluster or-in climbing species more or less

alternate in a term . .
Ec:t‘g;sed,tsometimes very large, entire, pinnatisect or palmage:i orl.plnnla-
tely or digitately divided, the segments or Ieaﬂets_foldedﬁén up xia;ethy
or reduplicately i bud often expanded at the base into a fibrous s te.mes.
Flowers small regular, hermaphrodite, moncecious or dxoecmuslsorrzle.l -
polygamous, arranged in an often paniculate mﬂorescences eng osi aril:us
hard sheath (spadix) either amongst or below the ]eavejb pzi]t esof o,
cometimes numerous and enclosing the peduncle and branches

rescence, few leathery or membranous; 3.bracteolate, bracteoles connate
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below Penanth 6, n 2 senes 1n each senes three (lscpals and petals)
usually all free, 1mbncate or valvate ~Stamens usually 6, n 2 senes,
rarely many, anthers 2 celled versatile, globose or linear, spliting longt-
tudmally ~ Ovary supenor 1-3 celled sudimentary ot absent i the male
flowers, stigmas 3 usually sessile  Frunt 1-3 celled drupe or hard bery
Pencarp smooth, rough, often fibrous sometimes covered by reflexed
ccales, seeds free or adherent to the endocarp

Key fo the genera

Leaf segments Inear  dwarf palms with creeping under

ground branched stem or roststock  spadis with monee

cions flowers frut combined into a large demse woody

head Nipa
Leaf segments with indupl cate sides tall or short soboliferous

palius with stems covered with old leaf bases spadx

with dimeions flowers  frmt amall berry with feshy

pencatp Phoentx

Germs—Nipa

Prostrate aestuanal greganous palms with underground branched stem
Leaves ptnnatisect leaflels lanceolate plicte  Spathes many sheathing
Spadix termunal branched, erect, diooping after fruting’  Flowers
moncectous male m a cathinlike lateral branches of the spadix female
m a globose terminal head  Penanth lobes 6 glumaceous ~ Male flowers
rnute mixed with setaceous bracteoles  Sepals 3 hnear, imbncate with
broad truncate inflexed tips Petals smaller  Stamens 3, filaments
connate m a column, anthers bastfxed, lnear Pusnllode absent
Female flowers much larger than males Penanth of 6 simlar displaced
segments  Starmnodes absent  Carpels 3 with free apices each with an
oblique stigmatic hine Frwt large globose agglomerate mass of many
obovord hexagonal 1 celled and | seeded npe carpels with pyramdal
tips and infraapical sigmas  Pencarp fibrous  Seeds erect grooved on
one side, testa comaceous

Nipa FruTiCANS Wurmb  (PI XVIH g 4)

Root-stock stout, leaves 15-30 feet, leaflets 4.5 feet, ngid, glaucous
beneath petiole 4.5 feet very stout Spadix 4.7 feet, peduncle 3-4
feet  Camels 4 6 1nches long “smooth brown  Fruit as large as a man s
head when ripe deep brown

Hab  Abundant 1n the lower parts of the delta of the Ganges and
other salt swamps of South Burma Flowermg i March to Apnl
Frmting Tater n May to June

The plant forms a_pure association of 1ts own 1n mangrove swamps
near the seaface and along the banks near the mouths of the nvers or on
flooded brackish water areas within the tidal zone In the Sundnbuns
Nipa association either pure or mixed with Pheenix paludosa frequently
forms the chief constituent of the mangrove formation  Such an assocta-
tion of this graceful palm spreading over a deltaic region adds to the
beauty of the landscape and the plants with their large leaves ke those
of Coconut palms nsing neatly from the ground are easily distinguished
from a distance  In the estuanine areas where 1t 1s predommant 1t 15 a
source of commercial mmportance  The leaves are profusely used as
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exceptlolr}ally good thatching material. Local people prepare a kind
countr;fr Iquor by tapping. Sometimes attempts are made to manufactu
sugar from the juice obtained from tapping the younger inflorescences.

Genus—PHENIX.

Tall or low simple or soboliferous palms. Leaves pinnatisect, leaf
lets lanceolate or ensiform with induplicate margins. Spadices severz
interfoliar, branched, erect or drooping in fruit, Flowers dicecions
small yellowish coriaceous. Male flowers : sepals 3 united in a cuplik
3 toothed calyx. Petals 3 obliquely ovate, valvate. Stamens 6; fila
ments short subulate; anthers erect dorsifixed. Pistillode minute o
absent. Female flowers : globose with 3 accrescent calyx as that of th
male. Petals 3 rounded, imbricate. Staminodes 6, free or connate ir
a 6 toothed cup. Carpels 3 free. Stigmas sessile, uncinate. Frui
oblong terete, I seeded with a terminal stigma, a fleshy pericarp and -
membranous endocarp. Seeds oblong, venhally grooved.

PH@ENIX pAaLUDOSA Roxb.

. Gregarious subarboreous palms. Trunks straight, 6-25 feet tall, 12-18
inches diameter often as thick as a man’s leg, more or less inclined,
soboliferous annulate. Leaves pinnate, oblong from 3-10 feet long with
the base extended into a multitude of tough fibres, that embrace the stem
and interior leaves. L.eaflets solitary opposite and alternate bifarious
ensiform, [-2 feet long the lower few pairs short and spinous, the rest
flaccid, smooth with acute filiform voints, white or farinose beneath.
Spadix with spreading branches. Male spadix with its peduncle 114
feet compressed: spathe as long, scurfy, female spathe shorter. Male
flowers V4 inch lone. calyx cupshaped, corolla united at the base into a
firm receptacle which supports the stamens. filaments 6, short. Female
flowers on a distinct plant, calyx and corolla as in the male, subglobose
with 6 staminodes. Fruit a berry about ¥4 inch long mucronate, ovoid
of the size of a field bean. when fully ripe of a deep shining black |
purple, the pulp is a dirty locking soft greenish black substance of an

intolerable taste. Seeds cartillaginous.

Hab. Common along the estuarine regions from Bengal to Burma
and the Andaman Islands. It is particularly confined to the Sundribuns
where it forms a pure association of impenetrable woods covering exten-
sive tract. The trunks of smaller trees are used as walking sticks and
it is believed that snakes get out of the way of any person having such a
staff. The longer trunks are used as rafters for thatching purposes.

Family—TYPHACE/E.

Aquatic or marsh herbs with perennial creeping rhizome clothed with

distichous scales. lLeaves mostly radical, elongated, linear, erect or
Flowers small or minute, moncecious,

floating, sooney, sheat}_ﬁng below. : clor
or by abortion dicecious, densely crowded in globose or cyln r;c.
unisexual bracteate spikes of which the upper are males, the fema e}s
below; the two sexes contiguous or remote from each othgli. ‘Peru;nh
of very slender hairs or membranous green scales mixed with imperfect
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ovanes of stimens  Male fowers  Stamens 1.7, ﬁlu:n;:nlgl f!cc:";:
vanously connate  anthers 4 celled lmear, erect, bawfived, l[“';_ o
cutive thickened olten produced Female Sowers Ov'i“y - e
galked narrowed mto the syle  Style free, short or long sc! stent
laterally papillosely sgmatic  Frat small, dry mcmbnnous‘ r drup
ceous, at length splitting ~ Seeds pendulous with a stnate lesta

Gerus—TYPHA

watic o palustrine perenmal hesbs  Leaves erect, spongy

FlowAe(:s small ;\’cry denscpsugerposcd cyhindne spikes, often \i\tcrmn[:
ed with didated upped haus  Perianth of capnllary hais, or in the ma

flowers obsolete ~ Stamens 1-or more anthers with tps of conncc;\nc

thickened  Ovary bome on a slender, usually densely bany gynophore
o 1 the axis of membtanous wathulte bracts | eelled fusiform narrow

ed to a slender persistent style with a clavate or filtform stlgmnp Frust
very minute fusiform detached with the hairy gynophore  Penica
1 1ol fellieul 1.1 ¢ by an aplcal Is

Seeds often adnate to the wall, with stnate testa

Key o the species

Leaves tr gonous above the sheath pollen 4-glabate

T elephantina
Leaves semicyhndne above the shesth pollen mmple

T anguste’a

TypHA ELEPHANTINA Roxb (P XX, Tig 2)

A tall greganous perenmal herb of standing water or flooded areas
Stem a thick ) creeping urd h the muddy sorl,
the upper part projecting fugh out of the water sometimes xcacﬁ’mg a
height of 6-12 teet straight round smooth, glossy, jointed at the nser-
tion of the leaves enclosed below 1n a sheath, naicr} nezr the ament, as
thick as a lead penctl or nearly 13 inch m vadth the textwre spongy
Leaves 2 rounded lonz ensiform, very smooth all over. deep green,
near the sheath below shightly convex ‘on the outside concave withm,
from 4-6 feet long above the sheaths 34 114 inch broad, sheathy smooth
embracing the culm and the sheaths of the inner younger leaves Male
Sé)\ke 812 nches long, sachis clothed wnh short often forked hams

racts of the mals flower 3 or more  Anthers 1-5, tiner, yellow with
green tops caducous, leaving a naked withered receptacle, pollen 4
globate  Female flower (brown) on much stouter spikes, situated below
the male spike 6 10 snches by V4-} anch 1 diameter  Flowers mixed
with clavate putillodes  bracteole somewhat lenflike with faleate 1y
much fonger than the fine capllary penanth hais, which are shorter fhn
the lanceolate stsomas S

3 eed oblong carmed about with the wind i
means of pensistent downy fliform pertanth

Qo Hab  Corvponly found 1n stagnant fresh or brackieh walede 1 |:|

w runnmng sivers and streame which do not dry up o the D ¥
mrlrw\mez on muddy and wet sails too Flowennz dirmy tht ‘i‘}“ W
cold season Tt extends from North West India o e siti] LN

The Leaves of the plant d for thate) i E AN
screens are alvo made i( 'Iﬁfi;‘;s:s Plr'}:/-; Cm"»”':;( ()’) ,l‘)“mHN | { l !
elephant;

H
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TyPHA ANGUSTATA Boty and Chaub.

A robust marsh plant, up to 10 feet hich. Leave !
an inch broad, semlcylmc!ric, above the shegath, acute.S ?Vli;elit Jﬁggfe{iaig
spikes separated by considerable interval, up to 12 inches long, brown.
Male flowers paler and more slender. Pollens simple. Female flowers
mixed with clavate sterile pistillodes. Bracteoles of female flowers sub-
spathulate, equalling the linear stigmas, both longer than the hairs.

Hab. Common in all districts from the sealevel to a height of 2,500
feet. This plant is also of the same use as the above species. Cook
mentions that a yellow cake called ‘ Bur * is made of the flowers and
these cakes are much eaten by all classes of inhabitants in Sind.

Family—AROIDEA.

Perennial aquatic, marsh or terrestrial herbs, with thizomatous or
tuberous stems, sometimes climbing by aerial roots. Leaves alternate in
shrubby species, in herbaceous species solitary, clustered or radical, often
fleshy or coriaceous, simple, entire or lobed, often appearing without or
after flowers, petioles with sheathing bases. Flowers hermaphrodite,
moncecious or dicecious, sessile or shortly pedicelled which is more or
less enclosed in a green or coloured spathe; if unisexual the males usually
towards the apex and female at the base of the spadix with often neuters
between them and above the males. Perianth absent or of scales.
Stamens in hermaphrodite flowers 4-8, in males 1-many, distinct or con-
fluent; anthers 2-4 celled, free or connate by means of the thickened
connective, opening by a terminal pore. Ovary 1-3 celled, basilar,
axile or parietal placenta; style short or long: stigma discoid or lobed.
Fruit usually baccate, free or confluent. Seeds 1-many, usually embed-

ded in a mucilaginous pulp.
Key to the genera.

A. Flowers unisexual, monececious.

1. Floating herbs.

1. Root-stocks absent.
(i) Leaves in close spiral, sessile, obovate-cu-

neate, in a rosette like tuft, bases stoloni-
ferous . . Pistia

I, Terrestrial or marsh plants.
2. Root-stock creeping.
(i) Leaves usually grasslike, ovaries few, in a
single whorl . . .

(iii) Leaves broad, ovaries numerous, in several
cycles . « + Lagenandra.

3. Root-stock tuberous.

Cryptocoryne.

* (iv) Leaves peltate, undivided . . . Colocasia.
B. Flowers hermaphrodite.

I1I. Aquatic or marsh plants.
4. Ront-stock creeping.

(v) Leaves hastate, entire, pedately pinnatifid,

or lobed: petioles and peduncles armed:

gpadix flowering downward; spathe pre-

sent, ovary 1 celled . . . Lasia,

(vi) Leaves ensiform with  equitant  hases;

petioles and peduncles unarmed; spadix

flowering upwards, spathe absent; ovary

. . Acorus,

o 1-3 Cel]ed ’ [ ’
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Genus—PIsTIA

Small floating gregarious stolomferous herbs  Lieaves sessile, obovate-
cuncate together forming an erect cup  Spathe small shortly stalked
tubular below open above mto an ovate concave hmb  Spadix adnate
to the back of the spathe free above Male inflorescence of a few
sessile  connate stamens below the apex of the spadix cells opening
by vertical shts Neuters minute connate 11 a nng below the males
Female inflorescence solitwy ovord comtc | celled ovary style come
stigma discord placenta subparietal Frut membranous few seeded
Seeds oblong or obovoid testa minutely rugose

PisTia STRATIOTES Lainn (Pl XVII Fig 1)

A floating water plant rarely anchoring by roots when stranded n
mud generally blown about by wind on the surface of the water The
plant mass 1s a sympodial structure but the internodes remamn short and
bear a tuft of leaves Roots of tufted sumple white fibres clothed with

bllae  Shoots ansing axillary from the sympodium  stolons beside
each leaf growing out along the water and developing mnto a new plant
Leaves sessile ovate cuneate 1 4 inches long very vanable in breadth
apex rounded or retuse or shallowly lobulate and undulate densely closely
pubescent on both faces nerves raised beneath flabelliform converging
withtn the margin the lower s de of cach leaf 1s mflated composed of
spongy alr contaiming fissures which setve as a float the depressed hairs
over the leaf surfaces prevent the leaves from bemg wetted the grooves
in the leaves are provided with water pores through which like so many
other aquatics excess water 1s elimmated from the leaf  Spathe white
obliquely campanulate 15 inch or more long tomentose externally
gibbous and closed below contracted about the middle dilated and more
or less acular above  The inflorescence small moncecious with the
male flowers above each with synandrum of 2 stamens female flowers
below consisting of 1 carpel both are naked Ovary one celled with
subpartetal placenta style short shghtly curved Ovate towards the
stamens stigma peltate  Frut a beaked capsule Seeds many oval
rugose

Hab  Common throughout India freely floating on pools of stag
nant water having the appearance of a half grown lettuce plant  Flower
o 1n the hot season to the rams frutting after the rams  This plant 1s
of the habit of Eichornia speciosa and multiphies rapidly by means of
tts stolontferous vecetative growth It chokes up water areas and water
channels which mioht sometimes be of such magmtude as to cause
hindrance to mavigation and proves difficult for eradication In a tank
where both Eichornia spectosa and Pistia siraltofes are present 1t 1s
E spectosa which cams the uoper hand i the struggle for existence and
the former soon replaces the latter

Genus,—CRYPTOCORYNE

Adquatic marsh or riverian hetbs  Stem short or absent or a creen
ing root stock  Leaves broad or narrow often grass like radical ~ Spathe
partly subterranean or submerged margins with a transverse septum forming

F2
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an almost closed chamber for the spadix, the tube more or less produced
above the chamber and then expanding into a usually narrow, often
contorted limb.  Spadix very slender adnate at the tip to the septum of
the spathe, male and female flowers separated by a bare region of the
spadix. Male inflorescence cylindric. ~Stamens -2, distinct; anthers
short, sessile, truncate, cells 2,” with conical perforate tips; pollen vermi-
form.  Female inflorescence a single whorl of connate | celled 4.7
ovarics at the base of the spadix mixed with a few neuters. Styles
short, recurved. Fruit a fleshy berry with connate | valved carpels, the
valves stellately spreading. Seeds many oblong; testa rugose.

Key to the species.

A. Tube of the spathe longer than the limb :
(1) Limb of the spathe densely fimbriate ciliate . . C. ciliala
(2) Limb of the spathe glabrous, not fimbriate ciliate,
closely twisted . . . . .
B. Tube of the spathe shorter than the limb :

(3) Limb of the spathe strongly twisted, internally trans-
versely lamellate . . . .

C. retrospiralis.
C. spiralis.

CrYPTOCORYNE CILIATA Fisch. (Pl. XX, Fig. 3.)

Perennial aquatic herbs of marshes usually submerged with tuberous
creeping_stoloniferous root-stock clothed with long rather fleshy fibres.
Leaves 7-16 inches or more long, 34 to 4 inches broad, radical, linear
oblong or lanceolate, inequilateral, vein]gss §omewhat fleshy, midrib stout;
petiole 4-12 inches long, upper half cylindric, lower half sheathing, some
spathaceous bracts surround their lower part. Spathe dull-green spotted
with purple near the limb which has an ovate yellow patch near the
mouth, base tubular and somewhat gibbous, ;ube 4-12 inches long, .mldd!e
portion cylindric and convolute, limb 2-3 inches by 15 to 115 inch in
width, ovate oblong densely fimbriate, ciliate with a long, flexible,
cuspidate, purple fimbrae. Scape axillary, _solitary, short, somewhal
compressed. Male flowers with many sessile anthers, surrounding the
lower portion of the stigma. Ovaries 5-7 conical, 1 celled; style cylin-
dric: stigma oblong, apex turbinate. Fruit long peduncled, globose, I
inch in diameter 6 furrowed and crowned with the 6 corresponding points
of the ridges. Seeds many, enveloped by a spongy substance.

Hab. Common in muddy creek§, dit.chcs and on the wet banks.of
rivulets, ponds and wet places sometimes in salt marshes too. Flowering
in the hot season verging on to the rains; fruiting later after the rains.

CrYPTOCORYNE RETROSPIRALIS Kunth. (Pl. XX, Fig. 2.)

An aquatic hetb with somewhat ﬂeshv fibrous roots. Leaves many,
radical, 3-18 inches long and V4-34 inch broad, ]apceo]ate to narrow}],v
linear. sessile. narrowed into a shott rather stout petiole enlarging atdt_ I;z
bace into a sheath for thoce within, acute or finely acuminate., mi rlk
Spathe subsessile, nearly as lono as the leaves, of a dar

tside and streaked with datk purple within; tube

Slcnder.
green colout on the ou
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natrow, longer not or scarcely twisted, hmb glabrous, closely twisted
nthers many round the stigma or apex of the style, just below them
are a few subeylinduic glands 1n a verticel round the style  Vanes 5 6,
style cyhndac, stigmas orbieular Fruwt a comcal capsule, 5-6 valved
opening from the apex  Seeds a few n each ce
Hab  In all the provinces, usually submerged herb m the bed of the
mvers ot along the. banks not infrequently on moist marshy areas too
Flowering 1n hot weather, fruting later.

CRYPTOCORYNE SPIRALIS Fisch (Pl XX, g 4)

A stolomferous parennial grasslike slender hetb  Leaves 3 8 inches
long and 14-2/4 tnch broad, sadical, linear-lanceolate, smooth, acute or
acurminate, narrowed from the middle to both ends, nerves nearly
patallel, petiole sheathng short rather stout Spathe subsessile, 3-5
inches long, tube very short, much shorter than the lmb, hnear lanceo-
late, at fust twisted greemsh outside, dark purple transversely rugose or
game}}aae within  Ovanes 5 6, stigmas broadly elliptic  Fruit a capsule

celle

Hab  Common throughout the provinces, along the edges of ponds
and ditches or in shallow fresh water, submerged durmg the rams

Genus—LAGENANDRA

Low herbs of marshes—with creeping root-stock—which are ws=alhy
annulate  Leaves usually long petioled and broad Spathe lar
below, margins connate with a transverse septum forming 2 2lmost closed
chamber for the spadix, limb expanded above Spadix »dae by us
apex to the septum of the spathe, male and female S~was br a bare
region of the spadix  Penanth absent  Male flowers zmm s, develop-
g mto a cylindnc or oblong mass towa ds the 2pex o D padix

Stamens 1.2, anthers sessile  Ovanes numerons 23 £hr brse of the
spadix, spirally arranged and free or 1n severa] comuar= crclien, T celed

shigma subsessile, peltate or discord, placerts beel, Frit hermes foen
ot connate  Seeds 1-6 oblong furoned

LAGENANDRA TOXICARIA Dalell. PL DL Far 33

An aquatic herb with creeping swmle, ernssme ampelie gop
stock Leaves 6 15 by 2-5 nches ellizmz ablomr e e gove. mme
gns undulate or entire” base som-whiat o= 1 yorndeds TRAT war
petiole as ! SoAry vt - - B

cle compre - - Bim”
mch broac . e
much shor =

u Al deed st LR g, T
Anthers crowded ye"ou,h&- zell w1 tfhwlr g ’?g:;:l: Foae
rescence of many ovanes ;m mErv ol v o2 Be ey T

shgma Sessx]e, pulvmale, 5 angled e ot R LA e
1% to 2 inches seeds 35 et Tomm mommow ¢ Loy 5

Hab Bombay m mzs'es ko T Cefom,

fhars il et
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Genus—CoLocasia,

Usuaily tall rather coarse herbs with tuberous rhizome or short stout
caudex. Leaves appearing with the flowers, simple; lamina peltate
ovatc-cordate. Peduncles stout. Spathe with a  thick convolute
accrescent  tube, mouth constricted, persistent limb erect, deciduous
Spadix free shorter than the spathe,  appendage cylindric subulate.
Flowers moncectous, male and female flowers with interposed flat neu-
ters.  Perianth absent.  Stamens 3-6 connate in an obpyramidal column
with angular flattened apex; anthers linear oblong. Ovaries ovoid, |-
celled, placentas parietal; stigma sessile, discoid. Fruit of small obconic
or oblong berrics.  Seeds oblong sulcate.

CoLocasia ANTIQUORUM Schott. Pl XXII, Fig. 3.)

\

.A hcrlyof .marshcs, or moist land with tubers sometimes as large as
6 u}cbcs in diameter. Leaves ovate to suborbicular cordate, peltate,
semibifid at the base, 6-20 inches long, 3-12 inches wide, apex rounded
and usually apiculate, basal sinus triangular, margins somewhat undulate,
dark green, sometimes clouded with black, petioles stout, 3-4 feet long,
green or violet or purple, inserted 1/5 or 1/3 of the blade from the
sinus. Peduncles much shorter than the petioles, solitary or clustered
and connatc. Spathe 8-18 inches long, tube oblong, limb namowly
Iarll)ccolate. caudate acuminate, pale yellow, 2-4 times longer than the
tube.

Hab. Common everywhere forming groups or rows along the margin
of lakes, ponds, etc., or on wet soil. Sometimes the runners are very
long encroaching ‘upon the surface of a choked up tank, jheels, ponds, etc.
Sometimes three varleties are recognised as noted by Roxburgh with one
having leaves and petioles purple which is widely eaten; the two others
generally grow on dry land—one of these two having dark purple or
bluish clouds on the leaf and the other all green. The other species
Colocasia nymphaefolia of Kunth synonymous to Roxburgh’s Arum
nymphaeifolium is rightly reduced by Hooker and Fischer to C. anti-
guorum. This A. nymphacifolium which is characterised by repand
leaves, peduncles and scape all of reddish colour, and by its considerably
larger form is the aquatic form whose all parts are profusely eaten as

curry.
Genus—LASIA.

Stout prickly aquatic or marsh herbs with branched spinous rhizome.
Leaves with long spinous petioles, leaf-blade, hastate, entire pedately
pinnatifid. ~ Peduncles long spinous. Spathe deciduous, very long.
narrow, fleshy twisted base convolute. Spadix short, sessile, cvylindric,
¢htuse. dense flowered, flowering downwards ; appendage absent. Flowers
hermaphrodite. Perianth 4, rarely 6 obovate, truncate segments incurved
at the tips. Stamens 4-6; filaments short flat, ,anthers a_little shorter,
ovaries ovoid, I-celled; styles stout: stigmas depressec}. Fn}lt a cluster
of obpyramidal hexagonal berries with worted or muricate tips. Seeds

compressed, rugose.
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LastA HETEROPHYLLA Schott. (Pl. XXI, Fig 4.)

A stout mntensely prickly aguatic or marsh hetb, Leaves 6-18 inches
long, radical, when young hastate or sagittate, acumnate, older often
broader than long anJ deeply pedately pinnatfid, lobes hnear elliptic or

blong-1 | smooth, shining, | nubbed, spinous on the
nerves beneath, petiole erect 2-4 feet long, round, thickly covered with
sharp prickles sheathing towards the base  Peduncles as long as the
petiole  Spathe 8-14 inches long, erect below gaping, above the spadix
twisted, leathery, dull red, purple or clatet. Spadix 1-2 inches long,
about % of the length of the spathe, cylindnc covered all over with
fructifications, claret coloured  Penanth seg pink  Frut rather
wedge formed bemes, somewhat 4 6 sided, densely minutely muncate at
the apex. Seed bilobed,

Hab. Common i water-logged boggy or marshy areas m most of
the provinces from the tropical Eastern Himalayas down to South Burma.

Genus—ACORUS,

Aromatic marsh herbs with ping root-stock Leaves distich
ensiform, bases equitant, netves parallel Peduncles hike the leaves and
as long  Spathe g the f peduncle  Spadix sessile,
cylindric, dense floweted, Howerng upwards  Flowers hermaphrodite.
Penanth of 6 orbicular concave segments Stamens 6, filaments linear,
flat, anthers remform Ovary conical 2-3 celled, style and shigma
minute  Fruit oblong few seeded bemes Seeds few oblong.

v

Acorus catamus Limn (Pl XXIX, Fig 1)

A hetb of marsh and wet places with very aromatic sympodial
thizome Leaves 2 6 feet long 24 to 114 inch broad, margins waved
Peduncle Y5-3% imnch wide  Spathe 6-30 inches long Spadix 2-4
inches Iong, Y4 to 34 inch in diameter, shghtly curved, free from the
spathe  Flowers hermaphrodite, protogynous ~ Penanth segments 6,
naked Style and stigma nearly absent, Fruit a three celled berry.

Hab Common in marshes as wild or cultivated, throughout India
ascending 6,000 feet in the Eastern Himalayas

Another species confined to the Sikkim Himalayas and Khasia Hills
15 A gramimeus Soland a much more vanable plant than 4 calamus—
rangmg from 6 inches to 3 feet m height having shorter spathe and more
slender spadix  The root stocks of this ** sweet flag ™" as 1t 15 called
ate used medicinally for throat trouble and obstinate cough It 1s also
used for flavouning and protecting clothing from nsect attack

Famly—LEMNACE/AE

Small or minute leafless scale like gregarious floating herbs, rootless
or with thread-like roots  Fronds smooth above, spongy below  Flowers
very minute, naked or at fist enclosed n a membranous sheath
Penanth absent Male flowers —stamens 1-2 with slender filament or
the latter thickened 1n the middle or absent, anthers [-2 celled Female
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ﬂlowers :—ovary sessile, | celled; style short, stigma truncate or funnel
shaped. Fruit a flask-shaped utricle. Seeds 1-7, testa coriaceous.

Key to the genera.

Plants flat with roots, flowers on the margins of the plant

body, stamens 1.2, anthers 2 celled . . . . Lemna.
Plants minute granular rootless, flowers borne on the surface
of the plant body, stamen 1, anthers | celled . . Wolffia.
Genus—I EMNA.

. Small floating aquatic herbs with roots hanging down from the under-
side and provided with well marked rootcap visible to the eye. The
flat green floating blades are the stems (cladode). These modified stems
are oval adhering by their tips, branches arising from the groove in- the
posterior portion under the edge. These branches may either remain
attached to the parent plant or get detached and give rise to new shoots.
Male flowers in pairs, one of each pair opening before the other. Stamen
solitary; filaments filiform or enlarged in the middle, recurved; anthers 2
celled globose. Female flower a solitary ovary close to the male. Fruit
a utricle, 1-7 seeded. Seed erect horizontal.

Lemnas are uniform group*of plants commonly known as duckweeds.
They are composed of flat httle green fronds producing similar fronds of
second order and have extremely reduced type of inflorescences. The
nature of the fronds of both Lemna and Wolfia has been variously inter-
preted but the most accepted view Is that the distal end of the frond is
foliar while the proximal end is axile. The fronds developing air
chambers. The roots of the Lemna are the heavier part and the tips with
rootcaps evidently the heaviest. The roots are supposed to maintain the
equilibrium of the plants. The plants are found floating in crowded
masses forming an association on the surface of water as a thick screen
of vegetation. The vegetative reproduction both in Lemna and Woltha
is predominant and they survive cold season and other unfavourable con-
ditions by means of specialised buds termed ** turions ” or * winter-
buds **. Flowers are rare and viable seeds are not easily available.
Under favourable conditions and at the advent of warm weather the
winter buds which are detached from the parent frond and sink down at
the bottom after the rains begin to grow out and by the development
of the air chambers the plant bodies become lighter and are lifted up to
the surface and thus renew their life history. When stranded in mud
they are ca able of germinating. Although some of tbem are fopnd
throughout tﬁe season they usually appear annually during the rains,
fructify in autumn, germinate In summer and after passing a dormant
stage in winter reappear 1n the rains as ﬂoatmg mass on the surface of

stagnant waters. ‘ ‘

The members of Lemnaces: has bex}eﬁ.czal action on the foul water
rly those surcharged with organic impunties effusing bad odour.
viving in such water, rot conducive to the growth of other ﬂoa.h
the Lemnas purify the water. by absorbing organic
Their sparse growth is therefore

parti_cu]a
While sur

ing water-plants, ' ‘ ’
miterials and harbouring animal life.
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M,

benefictal to pisciculture quito larvee are rre m such
ponds with surface screen of Lemnas  But this may be due etther to
deatth of accommodation for the larvee due to the plants choking up
every 1nch of space of the surface water or to the scaraty of food
matenals or to the presence of the animals feeding on the lana imme
diately after hatching It has been observed that edible fishes devour
Lemnas at their young stages and 1n consideration of the quantity eaten
up by them Lemnas appear to be one of their favounte foods m their
early stage of life

Key to the species
A Rootlet sol tary
I Plant body asymmett cal root sheath appendaged

(a) fronds not taled root-cap acule L paucicoslata
11 Plant body symmetrcal root theath not appendaged

{a) fronds not taled translucent root-cap obtuse L mno

{b) honds taled opague root-cap acute Lt sulea

B Rootlets several
Il Plant body otbcular slghtly convexr often purple
belov L polynh a

LEMNA PAUCICOSTATA Hegelm

Floating scale like aquatic annual or perenmal hetb  I'rond obovate
or obovate oblong nearly flat on both surfaces asymmetrical with solitwry
root let appendaged root sheath and root-cap  Seed erect

Hab  Common in tanks jheels and other stull waters m various
parts of India Burma and Ceylon

Lemya mivor Linn (Pl XIX Fig 4)

Floating  scale ke annual or perennial herb  Trond symmetrical
Y5 V4 inch long green above young sessile on the parent frond but soon
detached with solitary rootlet” Root sheath not appendaged root cap
obtuse  Spathe 2 lipped  Stamens 2 each a male flower  Style com
paratively long horzontal

Hab  Cosmopolitan herb floating in stil waters 1 western Tibet
ascending up to about 10 000 feet

Hooker mentions that Kurz considers L mmor not an Indian species
proper  The wnters agree with Kurz s observation and are of opinion
that L paucicostata are frequently mustaken for L minor

LemNa TRISULCA Linn (P XIV Fig 2)

Submerged or floating hetb 14 34 mch long the tail about 1 nch
long translucent thm flat elliptic lanceolate or oblanceolate connate
serrate near the apex the young fronds hastate at lenglh tatled and
attenuated 1nto a stalk by which they remain attached to the parent frond
each frond giving nse to a single root fibre toot cap acute  Ovary soli
tary  Seed honzontal testa roush grooved The charactenstic of this
plant 15 that the young fronds nise at nght angles from one or both sides
of the parent frond and reman connected with 1t crosswise
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LLEMNA POLYRRHIZA Linn. (PI. XIV, Fig. 1.)

_ Fronds herbaceous not tailed. Floating opaque, thick, flat above,
slightly convex below, Vi-V3 inch in diameter, dark green above,
usually purple beneath, 7 veined. Young fronds sessile, each frond
;f!}:mg nse to a tuft of rootlets, spathe 2-lipped, stamens 2. Seeds
-4, erect.

A distinct form which is green on both the surfaces is sometimes
distinguished as a variety concolor found in shady water areas.

Hab. Abundant throughout India in still waters.

Genus—WOLFFIA.

Very minute flattish globose or coniclly produced below root-less
herbs. Flowers inserted in grooves on the upper surface of the frond,
naked, Male flowers solitary.  Stamen solitary, short or long; anthers
globose, | celled. Female flowers solitary close to the male. Ovary
solitary, globose or ovoid; style short; “stigma depressed. Fruit a
spherical utricle. Seed globose, erect, testa thick.

WoLFFIA ARRHIZA Wimm. (Pl XV, Fig. 1.)

Fronds root-less, subglobose or ovate oblong convex on both surfaces.
Young fronds solitary and sessile developing from the base of the frond.
The most common species found floating in still waters as annual herb
throughout India. The plant_covers the surface of the water as thick
film of green granular mass. This plant may be considered as the most
minute of all flowering plants. The tiny little frond like grains of sand

hardly 1/20 of an inch (I'5 m.m.) in dimension.

Another species Wolffia microscopica Kurz, is reported by Griffith
to occur in Central Bengal and is distinguished by Kurz as a separate
species by its fronds flat above and conical beneath. ~ The writers con51‘der
‘hat this species may better be reduced to a variety or form of W. arrhiza.

Family—ALISMACE/E.

Perennial or annual aquatic or marsh herbs. Usually erect sometimes
loating often with milky juice. Leaves basal or clustered at the nodes of
loating stems, with elongated petioles, sheathing but open at the base,
inear lanceolate to ovate rounded often_sagittate blades, entire often
ellucid-dotted or lineolate. Flowers pedicellate, regular or unisexuval or
ermaphrodite in umbellate or paniculate whorls usually white or pink.
Jracts 3 or more, membranous; bracteoles small. Perianth in 2 sertes,
he outer of 3 imbricate, persistent, herbaceous, green and sepal lllke;
nd inner three petaloid, imbricate and deciduous, rarely obsolete.
Stamens 6 rarely 3, free; antl_lers basifixed erect, 2~ce“ed], dextros_tla.
Carpels free, sometimes in a single whorl, 3-6 or more, l-ce ge sessxbe
r stipitate on a flat or ralsed-receptacle;_style long, short orIa ;en::,h su ;
-rminal or ventral; stigma simple. Fruit a bunch or whorl of achene

r follicles. Seeds small or minute curved.
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Key fo the genera

A Frut indehiscent of 3 or mote achenes —

(1) Flowers hermaphrodite Alisma
(2) Flowers pol, Wtamens 6 1e fiat Limnophyt
(3) Flowens unisexual stamens umally many sarely as

few as 6 receptacle globose or oblong Sagittara
(4) Flowers moncecious  stamens 3 receptacle  small

tumid Wisnerta

B Frut dehiscent of 67 folhcles —

(5) Flowers with petals marcescent Butomus
(6) Flowers with petals deciduous Butomopais
{7) Flowers umbellate with thick pedicels » Limnocharls

Lt

The famly Al 1s of consid from the pomt
of evolution of Monocotyledons A Engler and £ Gulg 1n their syllabus
der pflanzen famlien puts this family under the cohort Pandanales and
senes (Rethe} Helobie and sub senes {unter rethe) Alsmatineze They
consider Butomacese as a separate family under sub-senes Butomines
A B Rendle in his classification of flowering Elams Vo! 1{2nd Ediion),
1930, follows in general Engler’s system of fication Hutek
of late (1934) in his book on ** The famties of flowenng plants, Vol I
Monocotyledons ™* advanced a step forward in lis attempt to mantain-
ing more natural aff of the families of M e places the
subphylum as he calls, the Monocotyledons after Dicotyledons—support-
ing monophyletic onigin of the Monocotyledons He thus adopts wider
view of raising But under the sep cohort (order) Butomales
and Ahsmatacess under the cohort (order) Ahsmatales The above
views are according to the modemn standard of classification of flowenng
plants e have, as stated before, followed Bentham and Hooker's
ﬁlass:ﬁcatlolr\xlwherc they have separated all the genera under the two

an under two trbes Alismex and
Butomeze recognising only one family—Alsmaces

Genus—ALISMA

Scapigerous palustune perenmal hetbs  Leaves lanceolate, cordate
or sagittate  Scapes short or long  Flowers hermaphrodite, mn umbellate
or panicled whorls white or pmk receptacle flat  Sepals 3, herbaceous
persistent  Petal 3, membranous, deciduous  Stamens 2-3 seriate, 6
or 9 filaments filform  Carpels few or many stgma small termmal

Frut of few or many, compressed or tmgid conaceous or hard achenes
Seeds erect, testa membranous

Key fo the species
A Achenes membranons compressed
(1) Leaves 57 nerved Inear ovate lanceolate or sub

cordate A plantago
B Achenes hard and turgid
{2) Leaves 1317 nerved orbicularcordate or remform
with rounded lobes and rounded or emarginate
apex A ren forme
(3) Leaves 5 11 17 nerved membranous broadly ovate
cordate with acute lobes aad a namow sinms A oligococeum
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ALISMA YLANTAGO Linn, (Pl X1V, Fig. 3.

6-8? s}c;,aplgerous herb of marshes.  Root-stock fleshy, swollen. Leaves
¢ gc eg erect or spreading, linear ovate-lanceolate or subcordate, 5.7
; :}:;/rel . Fcap.e 1-4 leet tall. Flowers 14 inch in diameter in pan’icled
Who 5 Siyfumlngdsepals spgezdmg. Petals pink or rose with a yellow
aw, ¢ stender ventral deciduous. Achenes 20-30 j '
whorl, membranous, compressed. ¢ 2090 inches  single

Hab. Common in marshe i i
b, : s of the lower Himalayas extendin
Kashmir to Manipur and Burma. ’ § bom

ALISMA RENIFORME Don. (Pl XV, Fig. 3.)

A scapigerous herb of pools and marshes. Leaves 1V2 to 4 inches up -
to 7 inches broad often broader than long, coriaceous, renitorm or orbicular
cordate, apex rounded or retuse, basal sinus wide, 13-17 nerved; cross
nervules numerous, close, straight. Scape 1-3 feet. Bracts at the lineac
forks less than 15 an inch long. Flowers white pink or purple, Y, inch
in diameter, in very large whorled panicles. Sepals as Jong ‘as the
petals, fruiting sepals persistent, at first erect, at length reflexed. Style
subterminal. Achenes not whorled, 5-8 obovoid, long-awned with

persistent style, dorsally ribbed, ribs smooth.
Hab. Common in marshes and low lands throughout the plains of
India sometimes ascending up to 5,000 feet in the hills.

Avisma oLicococcuM F. Muell. (Pl X1V, Fig. 4.

A scapigerous herb of pools and marshes. Leaves 3-6 inches long.
2-3 inches broad, membranous, mnarrowly to broadly ovate-cordate,
narrowed to a blunt apex, basal sinus narrow puncate; cross nervules
comparatively few and distant, not markedly, straight. Pamicle 6-9
inches long and broad. Bracts herbaceous, lower large, 1-3 inches long,
lanceolate, smaller upwards. Flowers white. Fruiting sepals reflexed.
Style deciduous, very short, terminal. Achenes 2-6 whotled, ovate

reniform, turgid, dorsally ridged, ridges tubercled.
Hab. Occasionally found in marshes and pools of the plans of the

Punjab and Bengal.

r

Genus—ILIMNOPHYTON.

1 alustrine perennial herbs with milky juice. Leaves
Scapigerous P ; male and hermaphrodite, in

sagittate, erect. Flowers polygamous,
r\aiic]ed whorls, white. Scapes stout. Receptacle flat. Sepals three
) etals 3, membranous, deciduous. Stamens

herbaceous persistent.

seriate, 6 laggest in the male flowers, filaments compressed. Carpels 15-
20, obsolete in male flowers. Stigma small on a ventral style, fruit of
several compressed or turgid hard achenes. Seeds erect basilar. Testa

membranous.
LIMNOPHYTON oBTUSIFOLIUM Miq. (Pl XVII, Fig. 2)

sverons erect heth of pools and marshes about 3-4 feet high.
A scapigero vered with slender roots and bases of

The root-stock (thizome) is co
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petioles. Leaves all radical 6-12 mches long and 4-8 tnches broad,
sometsmes as broad as long, remformly or deltowdly sagtrate or tnangular,
acute or subobtuse or with rounded tip, basal lobes long tapenng to a fine
pomnt, spreading as long as the rest of the blade, the sinus very broad,
open, primary nerve 6 8 pars, radlaunﬁ from the top of the petiole, with
wregular reticulate venation between them, petiole 1-3 feet long, stout,
stuate, chanelled above Pamcle with a stout angular scape, 2-4 feet
long, branches long, the lower branches usually in 4 whorls Bracts
whorled broadly ovate-lanceolate, acummate with many parallel nerves
the lower reaching 1 inch long ~ Flowers many about V3 mch in diameter,
white 1n whorls at the nodes of the branches of pamicle 4-15 inches a
whorl, the upper whotls mostly male, the lower hermaphrodite , pedicels
1-3 inches long those of the male flowers more slender than the female
Sepals 3 orbicular ovate, concave, nbbed, green reflexed after flower-
g Petals 3 b oadly obovate % inch in diameter filaments 6 flatien-
ed with dilated bases  Style ventral Stigma capitate, bearded or
dow? Achenes 1n a globose head ¥4 to 3 inch in diameter, obovord,

turgid wnnkled  Seeds bent double with 2 extremities pointing to the
ase

H. Common 1n fresh water pools, marshes or running water and
tanks nearly 1n all distnicts of the Madras Presidency throughout Eastern
side of the Concan Bombay Bengal and Onssa

Genus-—SAGITTARIA
Erect usually perennial aguatic hetbs  Leaves longpetioled elliptic-
cordate or sag owers I or polygamous in paniculate or

spicate whotls ~ Scape erect, stout or slender, sepals 3 herbaceous per-
sistent  Petals 3 membranous deciduous, white  Stamens 1 male
flower about 24 with only staminodes m female flowers or 6 10 1n male
flowers with 912 1n the hermaphrodite filaments filiform  compressed
Carpels many crowded on the large globose, or oblong receptacle,
flattened laterally ovary solitary basilar style ventral or apical, stigma

papillose  Fruit a globose or oblong head of flattened crested or winged
achenes  Seed erect, basilar, testa thin

Key io the spectes

Leaves rsug zbove the sutface of the water hastate or
sagttate  Stamens about 24 1n male flowers reduced to
stamnoda mn the female forets

Leaves floatng broadly ovate deep cordate obtuse

m male 912 1n hermaphrodute florets

S sapitifolia
stamens
S guayanensis

SactrraRiA sacrrTiFoLiA Linm (Pl XVII, Fig 4)

A scaprgerous herb of pools and marshes with thick tuberous, stoloni-
ferous thizome  Leaves radical 2 8 inches long very vanable the first
leaves of the young plants very slender and very acute, the next one or
two simply cordate oblong the rest sagittate, acute smooth with more or
less divergent basal lobes which are 2-3 nerved and narrower than the
upper part of the blade which latter 1s oblong or lanceolate, acute 5
nerved, the nerves extendmg from the top of the petiole to the apex of
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the leaf; petioles someti i
at; ometime ;
Scape 6-18 inches long é I;S:'mhmg ncargy 2 Tegt lpng, Lrigonous.
often with a purple clw in 3'35S x/vzhotr? /41 mchhm dlameter,. vhie,
usually 3, flowers in cach ] ver whorl glape, with 3-5
3, ach whorl, the lower whorls § ,
male with longer pedicels; | hrodi o acmales the upper
Y s; hermaphrodite flowers ar B
ovate, membranous, Sepal o i acts neatly
. pals ovate acute much smaller than the petal
s.
S;t?ls lnrgcf, béoadly.obovatc. Stamens 24 ; filaments in the male é)owers
o!)h}ql::\?nyo.b(;'x‘. ;eent m ﬂ;c female flowers: anthers sagittate. Achenes
By y ate, apiculate, flattened with broad, entire or subcrenate
Hab. Common in fresh ]
Hab. Co sh water tanks, jheels, marshes throughout the
R;Inxqs of India from the Punjab to Bengal and eastward tog Assam,
anipur and Burma. Flowering from February to April, fruiting later.

SAGITTARIA GUAYANENSIS H. B. & K. (Pl XXIIl, Fig. 1)

A _scapigerous herb of pools and marshes with fibrous roots. Leaves
radical, long petioled, broadly ovate, deeply cordate, apex rounded,
-4 lpchcs long. 1-314 inches wide, basal lobes rounded; petioles
sheathing at the base, their length depends on the depth of the water,
tapering, somewhat angular, smooth or often hairy. Scapes about as
long as the petioles, often more or less hairy, 6-18 inches long, stout,
ending in oblong racemes of 5-8 flowers in few approximate irregular
whorls. Flowers about 24 of an inch in diameter, white, pedicels short
stout; flowers of the lower whorls usually ternate, hermaphrodite, with
9.12 stamens. of the upper more numerous, male with 6-12 stamens.
Sepals 3 herbaceous. Petals obovate erose, white. Anthers cordate
at the base. Carpels compressed; style short; stigma simple. Achenes
very many, surrounded by broad, prominently toothed wing.

Hab. Common in fresh water tanks, pools and marshes throughout

the plains of India extending up to Burma.

Genus— WISNERIA.

Scapigerous marsh or water-plants. Leaves radical, long-petioled,
parrowly lanceolate or oblanceolate. Flowers small moneecious, in
remote involucrate whorls on a slender rachis. Involucre campanulate,
truncate membranous. Sepals 3, equal, or one longer, persistent. Petals
2-4, equalling or smaller than the sepals. Male flowers: Stamens 3.
Pistillodes subulate. Female flowers: Stamenodes 3, setacious. Car-

3.6, erect, ovoid; receptacle, small, tumid; style absent or terminal

els
X Achenes and seeds subglobose or compressed;

short; stigma minute.
testa thin.

WISNERIA TRIANDRA Micheli.

A scapigerous aquatic herb with fibrous roots, about 1 foot high.
Leaves glabrous, long petioled. longer than the scape, reaching with the
petiole 9-15 inches long, the blade less than ¥ an inch broad, narrqwly
linear—spathulate, obtusely keeled on the back: midrib stout; petioles
terete, sheathing at the base, twice as long as the leafblade. Scape

-
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crect, simple terete, 5-6 inches high, floriferous at the apex, obtusely
trigonous, whorls of flowers 6-8, of which 1-2 lower consist of females,
the upper males. Flowers white, usually, 3 in a whorl; pedicels short,
lenger than the bracts, bracts connate, sheathing obtuse.  Sepals 3, linear
oblong. Petals 3, shorter than the sepals. Male flowers: stamens 3,
opposite the sepals; anthers didymous, filaments short. Female flowers :
stigma sessile. Achenes few, subglobose or obovoid, smooth.

Hab. Occurting in pools, puddles and water holes of the Western
Peninsula.

Genus—Butomus.

Glabrous erect perennial aquatic herbs with stout creeping thizome.
Leaves erect linear, elongate, triquetrous: blade nearly absent. Scape
erect, terete, Flowers hermaphrodite, in simple, bracteate umbels.
Flowers, pink, sepals and petals both coloured and persistent, coriaceous,
erect.  Stamens 9; filaments elongate, subulate; Anthers linear, didymous
after dehiscence. Carpels 6, whorled on a flat receptacle, connate below ;
stigma ventral, elongate, furrowed.  Fruit of 6 corriaceous beaked,
many seeded follicles. Seeds linear-oblong, furrowed.

Butomus UMBELLATUS Linn.

An erect hetb of marshes. Leaves 3-4 feet long, 13 inch broad.
acuminate, base sheathing. Inflorescence a terminal many flowered,
ixmbel. Bracts 3. Flowers | inch in diameter. Pedicels 2-4 inches
ong.

Hab. Occurring in marshes of the Punjab and Kashmir ascending
up to 5,000 feet.

Genus—BuTomopsis.

Annual, erect, scapigerous, palustrine herbs with milky juice.
Leaves radical, elliptic-acute. Flowers hermaphrodite, umbellate on a
scape, longer than the leaves, whotls sometimes superposed, bracteate.
Sepals 3, herbaceous, persistent. Petals 3, membranous, deciduous,
white, larger than the sepals. Stamens B-12, usually 9: 6 outer in pairs
opposite the sepals, sometimes one of a pair obsolete; 3 inner single,
opposite the petals, sometimes 1 or more replaced by a pair, filaments
Rliform; anthers oblong. Carels 6.9 whorled on a flat receptacle, sessile.
shortlv connate below. 1.celled; placenta pariental, style short. Fruit
of 6-7 erect membranous follicles. ~Seeds numerous, smooth.

Butomorsts LANCEOLATA Kunth.

An annual variable herb ‘of marshes and ricefields with milky juice.
Rhizome small, sending out leaves above and roots below. Leaves 2
inches long and 5 to 214 inches broad, ellintic-lanceolate, acute.
membranous, quite_entire, attenuated into the petiole 3-7 nerved. Scape
as long as or usnally longer than the leaves, stout, bearing an umbel of
3-20 flowers at its avex: bracts below the umbel scarious ¥5-5 inch
long, ovate-acute. Pedicels very variable in length, 1-6 inches long
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the leaf; petioles somet; i
) metim i
Scape 6:18 inches.long.  Flogen 5, "o, 2 Ject long, trigonous.
often with a g ers 15 to 34 inch in diameter, white
usually 3, 4 purple claw, in 3-5 whorls along the scape, with 3-5,
R 103;('5; e!gi ea}ch hwhorl,hthg lower whorls female; the uppe;
cels; hermaphrodite flowers are B
ovate, membranous. Sepal o han e neatly
N pals ovate acute much smaller than the petals,
, y obavate. Stamens 24; filaments in the male f
Zﬁﬁfqur:imy O;b abstent in t}l)e female flowers; anthers sagittate. : Zcﬁgleer:
o y obovate, apiculate, flattened with broad, entire or subcrenate
Hab. Common in fresh wat j
] . water tanks, jheels, marshes throughout th
K/l‘am's of India from the Punjab to Bengal and eastward tog X;sam?
anpur and Burma. Flowering from February to April, fruiting later.

SAGITTARIA GUAYANENSIS H. B. & K. (Pl. XXIII, Fig. 1))

A scapigerous herb of pools and marshes with fibrous roots. Leaves

radical, long petioled, broadly ovate, deeply cordate, apex rounded
1-4 inches long. 1-3% inches wide, basal lobes rounléed; pertlioeies’

sheathing at the base, their length depends on the depth of the water,
tapering, somewhat angular, smooth or often hairy. Scapes about as
long as the petioles, often more or less hairy, 6-18 inches long, stout,
ending in oblong racemes of 5-8 flowers in few approximate irregular
whorls. Flowers about 24 of an inch in diameter, white, pedicels short
stout; flowers of the lower whorls usually ternate, hermaphrodite, with
9-12 stamens, of the upper more numerous, male with 6-12 stamens.
Sepals 3 herbaceous. Petals obovate erose, white. Anthers cordate
at the base. Carpels compressed; style short; stigma simple. Achenes
very many, surrounded by broad, prominently toothed wing.

Hab. Common in fresh water tanks, pools and marshes throughout

the plains of India extending up to Burma.

Genus— WISNERIA.

Scapigerous marsh or water-plants. Leaves radical, long-petioled,
narrowly lanceolate or oblanceolate. Flowers small monaecious, in
remote involucrate whorls on a slender rachis. Involucre campanulate,
truncate membranous. Sepals 3, equal, or one longer, persistent. Petals
2-4, equalling or smaller than the sepals. Male flowers: Stamens 3.
Pistillodes subulate. Female flowers: Stamenodes 3, setacious. Car-

pels 3-6, erect, ovoid; receptacle, small, tumid; style absent or terminal

short; stigma minute. Achenes and seeds subglobose or compressed ;

testa thin.

WIiSNERIA TRIANDRA Micheli.

A scapigerous aquatic herb with fibrous roots, about 1 foot high.
Leaves glabrous, long petioled, longer than the scape, reaching with the
petiole 9-15 inches long, the blade less than ) an inch broad, namrowly
linear—spathulate, obtusely keeled on the back: midrib stout: petioles
terete, sheathing at the base, twice as long as the leafblade. Scape
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crect, simple terete, 5-6 inches high, floriferous at the apex, obtusely
\rigonous, whorls of flowers 6-8, of which 1-2 lower consist of females,
the upper males. Flowers white, usually, 3 n a whorl; pedicels short,
lcnger than the bracts, bracts connate, sheathing obtuse. Sepals 3, linear
oblong. Petals 3, shorter than the sepals. %\/lale flowers : stamens 3,
opposite the sepals; anthers didymous, flaments short, Female flowers:
stigma sessile.  Achenes few, subglobose or obovoid, smooth.

Hab. Occunring in pools, puddles and water holes of the Western
Pemmsula.

Genus—BuTomus.

Glabrous erect perennial aquatic herbs with stout creeping rhizome.
Leaves erect linear, elongate, trnquetrous; blade nearly absent. Scape
erect, terete  Tlowers hermaphrodite, 1n simple. bracteate umbels.
Flowers, pink, sepals and petals both col and persi con
erect.  Stamens 9; filaments elongate, subulate; Anthers linear, didymous
after dehiscence. Carpels 6, whorled on a flat receptacle, connate below;
stigma ventral, elongate, fumowed.  Fruit of 6 coriaceous beaked,
many seeded follicles. Seeds linear-oblong, furrowed.

BuToMus UMBELLATUS Linn.

An erect hetb of marshes. Leaves 3-4 feet long, V5 inch broad,
ase sheath Inflc e a terminal many flowered,
TmbeL Bracts 3. Flowers 1 inch in diameter. Pedicels 2-4 inches
ong.
Hab. Occurring in marshes of the Punjab and Kashmir ascendine
up to 5,000 feet.

Genus—ButoMoPpsis.

Annual, erect, scapigerous. palustiine herbs with milky e
Leaves radical, elliptic-acute. Flowers hermaphrodite, irbellate &= =
scapel, Tgngir (Lhan the leaves, whotls sometimes superposed, Doazterts

3 1. LR

=,
. . :;:
opposite the sepals, sometimes one of a pair obsolete: 3 Jnme smes:
opposite the petals, sometimes | or more teplaced br z =3 T
filiform ; anthers oblong. Carnels 6-9 whorled o1 2 7 ~smomeie. goriee
shortlv connate below. 1-celled; placenta paferesl s fioe =
of 6-7 erect membranous follicles. ~Seede rrmemme wemeelle. i

pals 3, P etals 3, Bty
white, farger than the sepals. Stamens 812, usually 9; 6 one T

BUTOMOPSIS LANCGEGLATY, Fmmil.

An annual variable herb of marthes znf iy o oon
Rhizome small, <ending out leases z‘:,rnz_-:"::. o ET
inches long and % to 204 te Dops aToei i
mernbranous, quite entite, alterzat Tuir S wetss
as long as or vsually Jonger shr S forme :-; P
3-20 flowers at its aper: brees Tty T mre s -
long, ovate-acute. Pedizels e 2321 T s < 2

T OTI e e e
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in the same umbel, Flowers 34 to 1 inch in diameter, Sepals 3, her-

aceous, ovate or orbicular, elliptic, obtuse, reticulatelv verned éersi;—
tent. . Petals longer, obovate sshite fugacious.  Follicles 6-7 reti,culately
veined, tapering into short beaks, membranous, connate bel'ow. Seeds
numerous. munute, oblong with rounded ends, dark brown, shining.

Hab. Common in marshés and ricefields in the plains of Indj
Assam and beyond in the east. prams of India up fo

Genus—LIMNOCHARIS.

{ Glabrous scapigerous herbs with tuberous thizome, fibrous roots below.
Leaves long. thick petioled, elliptic-lanceolate or ovate-cordate, nerves
few, sparse, converging towards the apices. Scapes short radical, erect,
round or trigonal, or 3 sided, base sheathing. Inflorescence umbels
supported by an involucre of bracts. Pedicels thick unequal. Flowers
bught yellow, hermaphrodite, perianth segments 6, patent, imbricate.
3 outer sepals herbaceous, after flowering erect persistent, 3 inner petals
larger, thinner deciduous yellow. Stamens numerous up to 205 flaments
hliform, subulate; anthers linear basifized, erect. Carpels 15-29, includ-
ed in sepals on globose, compressed receptacle; style absent, stigma
sessile.  Fruits whorled or shightly connate, laterally compressed, mem-
branaceous, semicircular.  Seeds many, subquadrate, oblong; testa
thick, crustaceous rather with transverse ridges.

Lnaxocraris FLava (L.) Buch.

VAR, mpica Bach.

A perennial erect hetb of marshes with short rather stout rhizome.
eaves erect more or less radical, sheath narrow, petiole long, leaf-blade
very variable, lanceolate broadly ovate, base cuneate deeply cordate.
Scape comered, 7-13 inches leng, erect. Inflorescence umbellate, 2 to
12 flowered. Pedicels about 1-11%5 inch long, trigonous. Flowers about
1 to 24 of an inch in diameter. Sepals broadly ovate, herbac}iozIf.
Petals thinner. broadly ovate or orbicular, shorter than the sepals, yellow.
Fruits semicircular.  Seeds curved into horseshoe-shaped form app_esrmg
orbicular swith crustaceous testa decked with transverse ﬁm}?nate ridges.
Hab. Common in marshes of South America, recently introduced ;]n

is interesting plant might

South Burma, Tenasserim (Mergui) where th i }
have its access across the Sonth Western bor(?er of Siam frontier.
It is recorded from Burma

Flowering after the rains and fruiting later.
for the fust time.
Famils—NAIADACEZ.
Root-stock tuberous often creeping.
1 1 a . S times
Leaves ercct. submerged or floating. sheathing aththe bisred‘;omc; ime
cioulate. entire or semate. Flowers unisexual or hermaphrodite. green,
o small, in spikes, raceme or terminal or axillary pedunculate,.seg}:
o tubular and very delicate. Bracts small or absent. Perianth
e : calvate, free; or in hermaphrodite flowers

ent or of 3-4 inferior : t
fgi::i or connate in male flowers. Stamens with anthers T-2 celled.
- ‘_’ * bt

Aquatic or marsh herbs.
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imple, sometimes stig-
Carpels 1-6, style long or short, stigma usually simple,
rnarsp2-3 capitlary  Frunt vanous Seeds ercct, pendulous or laterally
pel!ate, testa coriaceous or somewhat ﬂeshy.

Key to the genera.
tA Flowers hermaphrodite
(1) Perianth of sepals present carpels sessile
{a) Sepals 13 white, pick, or pale-blue, mem

branous Aponogeton
(b} Sepals 4 green herbaceous Potamogefon.
(2) Penanth wanting  carpels supulate Ruppla

B Flowen umsexual ‘ -
Style I Jend, atigma  oohique  peltate
@ ty:d:cn‘::,:«Z?‘em:{e pen'!nlh wanting Zannichellia

Style wanting, stigmas 24, achene solitary male
typemnth double . Najas

- Genus—APONOGETON

Scapigerous fresh water hetbs with tuberous root-stock crowned by
bunch of root-fibres  Leaves oblong floating or submerged, rather mem-
branous  Flowers hermaphiodite, on long scapes beanng solitaty or
geminate, often unilateral spikes, which when g'oung are enclosed In a
comcal quickly deciduous sheath  Pemamth of 13 equal or uneciual.
pink, white or pale blue segments ~ Stamens 6 or mote, filaments subulate,
unequal persistent, anthers didymous  Carpels 3-6, style short or absent,
stigma discord or decumrent, persistent  Fruit of 3 or more coriaceous
follicles  Seeds erect, testa thick or thin

Key to the species.
A Leaves floating sepals 2 pimk or white shorter than the
follicles —

(1} Cross nervules of leaves distinct, folhcles smooth 4 8
seede A monostachyot

{2) Cross nervules of leaves cbsolete follicles echinate

A echinatum

B Leaves submerged, sepals 13  white longer than the
#Hollieles

A enspum
APONOGESTON MONOSTACHYON Linn £ (P! XXIII, Fig 3)

An aguatic herb with stolomferous edible root-stock  Leaves floating
2Y%3-8 nches long, 34-1%5 inch broad, oblong or Iinear-oblong  acute
or obtuse base cuneate, rounded or cordate 3-5 nerved, petioles varying
with the depth of the water, often very long subtngonous Scape vary-
mg with the depth of the water, spike solitary, 1-6 nches long, dense or
lax-flowered, flowers white, pink or pale blue Sepals 2, obovate or
suborbicular .

Stamens 6_as long as or longer than the penanth :
anthers blush puple  Carpels 3, style subulate it efobose”

|
Seeds 1.8, oblong, 6 8 nbbed, striate Follcles subglobose
Hab  Common 1n tanks, pools,

low land waters throughout I
Flowering during the rains and after—frutting later ® nda

G
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APONOGETON ECHINATUM Roxb.

; A perennial aquatic herb with tuberous root-stock. Leaves floating,
lgealr with cordate base, oblong 3-5 nerved, opaque, cross-nervules
obsolele, spike solitary, simple. Sepals shorter than the 3 echinate 2
seeded follicles. Seeds oblong.

Hab. Common in shallow fresh water tanks of Central Bengal and
Northern Circars.

. Roxburgh in his Flora Indica, p. 310, describes this species having
" seeds about six **.  But this has not been shown in bis figures. This
is evidently through oversight. The species is diagnosed by its echinate
follicles containing 2 seeds in each as correctly illustrated in the enlarged
sketches of Roxburgh's Icones.

APONOGETON cRIsPUM Thunb. (Pl XXIII, Fig. 2.)

A perennial stoloniferoiis aquatic herb with tuberous edible root-stock.
Leaves 1-3 feet long, radicle, petioled, submerged, lanceolate, waved,
base rounded or cordate, 3-7 nerved, membraneous translucent, cross-
nervules distinct, compressed shorter than the leaves. Scapes, round,
smooth, the length varying with the depth of the water, thickenmng as it
ascends. Spikes 3-5 inches long, simple, solitary, densely or laxly
flowered. Sepals white, obovate spathulate, very variable in size,
much longer than the 3-4 smooth -2 seeded smooth oblong, beaked,
follicles. Seeds oblong smooth. )

Hab. Common in fresh water tanks, pools and low land water

throughout India.

Genus—POTAMOGETON.

Aguatic submerged herbs with creeping root-stock. Leaves sub-
" merged or floating, opposite or alternate, entire or toothed. Stipules
interfoliaceous. Flowers minute, hermaphrodite, spicate on a short or
long axillary or leaf-opposed peduncle arising from a sheath, bracts absent.
Penianth of 4 concave green valvate segments. Stamens 4: anthers
sessile at the base of the segments of the perianth, didymous. Carpels 4,
free sessile; stigma subsessile or decurrent, persistent. Fruit of small
corlaceous or spongy drupelets. Seeds subreniform.

Key to the species.

A. Upper or all leaves floating P. indicus,
B. Leaves all submerged :
(1) Leaves lanceolate, membranous P. Crispus.

(2) Leaves narrowly, linear fliform opaque P. pectinatus,

PoTAMOGETON INDICUS Roxb.

An aguatic, submerged, rooted herb with upper or all the leaves
floating. Stem terete, branched, .smooth, its length varying with the
depth of the water. Leaves petiolate; the, upper floating leaves 215
“nches to 4 inches long 1-114 inch broad, alternate or uppermost opposite,
oblong or elliptic-lanceolate, acute obtuse or acuminate, thinly corlaceous,



MARSH PLANTS OF INDIA AND BURMA 83

opaque, glossy, many nerved, base acute or rounded, the petioles varying
n length with stipules 1.11% inch long, free, the lower submerged leaves
reaching 8 inches long, membranous, undulate, with petioles shorter than
the b]ase Peduncles axillaty or leaf opposed 1-2 inches long, stout or
slender, rot thickened upwards Spike 1% inch long dense flowered
green  Sepals 4 clawed the claw as long as the imb, mb suborbicular
concave Brupelets % mch long, obliquely truncate, shortly beaked

Hab  Common in fresh water areas throughout the plains of India
ascending up to 9,000 feet n the Sikkim Himalaya Flowenng m
November to December, fruting later

PoTamocETON cRisPUS Linn

Agquatic hetb with branched compressed somewhat dich stem
Leaves 1-3 inches long ¥4 to 34 mch broad, all submerged, semamplexi-
caule lmear or linear oblong obtuse with cusped and finely serrulate
margins 3 nerved translucent <tipules small caducous Peduncle long
often curved, tapenng upwards  Spike % to V5 inch long, few flower-
ed, flowers small Sepals clawed hmb suborbicular  Drupelets obli-
quely obovord 1/8 to 1/5 inch long terminated by shehtly recurved
compressed beak, nibs entire or toothed

Hab  Common i fresh water tanks pools and other water areas
throughout the plams of India reaching sometimes m the region of the

perate Himalayas ding from Kashmir to Bhutan down to Mum
pote across the Naga Hills towards Burma

POTAMOGETON PECTINATUS Linn

Agquatic herb with filiform rather profusely branched stems formmng
with the leaves tassel like masses when hfted out of water Leaves all
submerged, alternate 1-8 inches long 1720 to 1/5 inch broad, narrowly
linear or filiform acute opague 1-3 nerved or the lower sometimes 5
nerved, stipules adnate to the leaf sheaths the tips free  Peduncle with
the spike 23 inches long not thickened upwards, flowers few n few
distant_whorls, minute green  Sepals suborbicular Drupelets ¥ to
Y% mch turgid dimdate obovoid shghtly compressed shortly beaked
roux;{ded and obscurely 3 keeled on the back with a very short siraight
beal

Hab  Common 1n fresh water pools and low Jand waters throughout
the plans of India penetrating into Tibet ascending sometimes from

12 17 000 feet altitude

Genus—RupPIA

Aquallc heths of brackish water with slender submerged much-
branched stems and creeping root stock  Leaves alternate or subopposite,
lone filform with <tipule hke <heaths  Flowers minute, hermaphrodite
? 6 together within a leaf sheath on an ultimately elongating straight or
(plrally cotled peduncle  Penanth absent Stamens 2 anthers sessile
or 7 celled Camels 4 stioma sessile peltate  Frnt of 4 stipulate
ovord obtuse or beaked ach Seeds pendul

62
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RUPPIA MARITIMA Linn.

A submerged aquatic herb plentiful in brackis '
masses of filiform lealy flaccid stems and branche}; :gg;,f%rl?gg Egglii
more, Leaves ﬁhform_ 1-4 inches long dull olive-green. Peduncles 14
to | inch long, not spirally coiled. Flowers minute in pairs, enclosed
m a leaf-sheath. Stipes of carpels ropidly elongating after flowering,
reaching 1-6 inches in length, spreading and forming an umbellate head
of achenes. Achenes obliquely ovoid, acutely beaked.

Hab. Common throughout India in brackish water.

. C. E. C. Fisher in his *“ Flora of Madras ™*, Part IX, p. 1600,
distinguishes a subspecies spiralis Linn. This subspecies is characterised
by its _p‘e'dun.cl‘cs long and spirally twisted. Such a separation of

spiralis ' raising it to the rank of a subspecies has also been hinted
by Reichenbach in his Iconographia Botanica Seu Plantae Criticae.

1. D.‘ Hooker in lh.e Flora of British India, Vol. VI, p. 568, 1894,
has described one species of Ruppia—R. rostellata Koch. = This specific
name has subsequently been adopted by Prain and_Cook in their floras
of Be'n;i(al and Bombay. The authority quoted in” Hooker’s F. B. I.
1s Reichenbach. These authors evidently follow Reichenbach’s views
of recognising R. rostellata Koch and R. maritima Linn as two distinct
species.  Such a recognition as noted by H. G. Ludvico Reichenbach
in his Iconographia Botanica Seu Plantae Criticae is based on the charac-
ters of the stigmas and the stipuliform basal membranous sheaths of the
leaves. The marked oblique shape of the style and stigma of R.
roslellala and erect style and stigma of R. maritima besides other minor
differentiating characters of spikes, stipular sheaths of R. maritima, are
undoubtedly sufficient distinctive characters which justify Koch to distin-
guish the two plants as two separate species as mentioned by him in his
Lit. Dat. de 23rd February 1824. Such a distinction is hinted mn
considering R. rostellata as a variety of R. maritima—Var. minor as
described by Mert. et. Koch, Deutschl, Flora [, p. 861. This Var.
minor is therefore considered by Reichenbach as a synonym of R.
rostellata.

C. E. C. Fisher in the Flora of the Madras Presidency, Part IX,
p..1600, 1931, evidently does not recognise such a specific rank of
R. maritima Var. mino—R. rostellata Koch. The latter name therefore
has been considered by him as synonymous to R. maritima Linn as describ-
ed by Linneaus in his Snecies Plantarum—I1753. Considering wide
variations in aquatic plants Fischer’s decision of considering R. rostellata
as a subspecies under the authentic Linnean species R. maritima appears
to be more accurate in the light of the latest rules of nomenclature. The
authors therefore here differ from Hooker and others and adopt R. mari-

tima L. as the correct specific name.
Genus—Z ANICHELLIA.
Aquatic brackish or fresh water submerged herbs with slender stem
and root-stock. Leaves linear with stipular sheath. Flowers minute

moncecious, both the sexes in one membranous sheath. Male flowers :
Perianth absent. Stamen solitary, filament filiform, anther lingar 2-3
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telled Female flowers Penanth cupular, hyaline Caspels 2.9,
sessile, style rather long, slender, Stigma oblique, peltate  Fruit sessile
or stalked subremformly incurved achene usually 4 in number. Seeds
pendulous, testa thin,

ZANNICHELLIA PALUSTRIS Linn

Stem very slender fiiform  Leaves 1-3 inches long all submerged,
altemate or opposite, narrowly hinear or filiform  Flowers minute, sub-
sessile enclosed 1n the leaf-sheaths Filaments of the male flower at
first short afterwards elongating  Drupelets disunctly stipitate, com-
gresl:ed sausage shaped, subremformly mcurved, beaked, crested on the

ac

Hab  Common 1n salt marshes and less commonly i fresh water
throughout India ascending up to 15,000 feet in Western Tibet

Four or five forms of this spectes are sometimes found due to its
vanati ns 1n the wide range of its occurrence n different localities and
elevations 1n both the temperate and subtropical regtons

Genus—NaJas

Aquatic submerged herb growing in brackish water with branched
fiform smooth or muncate stems rooting at the nodes Leaves sessile
opposite_alternate or whorled narrowly linear siuate-dentate or serru-
late  Flowers minute, axillary, monoecious or dioecious  Male
flowers  Penianth double, the outer tubular or inflated, entire or 4 fid,
the mnner hyaline  Stamen soltary, adnate to the imner penanth tube,
anther apiculate or cuspidate, 1-4 locular, Female flowers  Penanth
absent or hyaline or adnate to the carpel Carpel solitary, sessile
Fruit an oblong achene  Seed erect, testa very thin

Key to the species

A Male and Female fowers m spathe N Indica
B Male flowers only 1 a sheath
(1) Anther 1 locular N Munor
(2) Anther 4 [ocular N fooeolata
C Male and female flowers unprovided with a sheath N graminea

Najas mpica (Wild) Cham

A slender aquatic herb with lax tenws often filiform stem  Leaves
about 1-114 inch long, narrowly linear, margin with 10-17 large teeth—
often as long as or longer than the leaf-width and consisting of subequi-
lateral or obtusely tniangular pro,ections of the margin ending 1n a spine
Sheath narrow 1/12-1/8 mch or shghtly more m length, upper margm
vartable, auricled or subtruncate, broadly rounded or dentate Male
flowers about % inch long, spathe narrowed above into a slender neck
ending 1n an wregularly toothed mouth which 1s generally drawn out nto
two opposite Jong limear pxolongahons endmg In one or two spines
Penanth fitting closely to the elhpsoldal anther and meeting above its
apex In two thickened llps Female flowers abou* the same length
those of the male flowers Spathe passing above mto a neck ~f
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, ’ . . . ‘
bé»lto /'3’ xgc.h its whole length, the mouth bearing short brown spines.
¥ cfc; indrical ending in two unequal stigmas one of which protrudes
out of the perianth.  Fruit ellipsoid 1/12 inch long enclosed in the
f::jlsgn} .spial}}e.d.Sccd‘s )l'c”ow] or brown with 20-30 rows of well-
arked fairly 1sodiametrical areolee which rapidly b
and near the raphe. PICY Decome famower on
Hab. Common in the !
Hab. water areas of Bengal i
Presi gal, Bihar and Madias

Najas mivor Allioni. (Pl XXIII, Fig. 4.)

A small aquatic fragile herb about 114 to 10 inches high, slender
much dlchotomously branched; internodes vary in length, short, smooth.
Leaves 3% to % inch long, scarcely 1/20 Inch wide, narrowly linear
tapering the upper recurved with 6-12 spreading teeth on each margin,
sheaths broad truncately rounded often asymmetrical with 5-7, prominent
lecth on each shoulder. Flowers fasciculate, moncecious, the male and
[emale often found in successive leaf axils protected by the leaf sheath.
Male flowers about 1/16 inch long. Anthers 1-celled. Female flowers
about 1/16 inch long. Ovary sessile, style long almost cylindrical or -
slightly tapering, ending in two unequal stigmas. Fruit 1/12-1/8 inch
long.  Seeds narrowly ellipsoid, with 12-18 longitudinal rows of trans-
versely elongated Iad()}er like pits.

Hab. Common throughout India and South Burma in stagnant fresh

waters.

NAajas FOVEOLATA A. Br.

Plants 6-8 inches or more tall with spreading stems more or less
dichotomously branching. Leaves linear ascending or the lower spread-
ing, larger with short lines running horizontally towards the margin with
ascending small subtriangular slender short spine on both the sides, with
6-10 on each side. Sheaths about 1/10 of an inch Jong or slightly more
in length, more or less setlaceous, auricled, auricles furnished with 4-6
spiny teeth above and on the cuter edge. Male and female flowers on
the same shoot, about 1/10 inch long. Spathe ellipsoidal ending in a
cylindrical beak, 14 to 14 of the whole length ending in a fringe of
slender sharp spines. Male flowers: Perianth bilabiate, closely hting
to the anther. Female flowers: naked and sessile, one of the stigmas
often terminating in a brown spine. Fruit about 1/10-1/12 inch long.
Seeds marked with about 20 rows of quadrate to polygonal pits.

Hab. Common in most of the provinces particularly in Bengal and
Assam and extends towards Burma and Malaya.

The Burma specimen as those of the Inle Lake, Burma, is generally
covered with calcium encrustation like those of the algal species *" chara ™
of similar habit. The Calcutta jheels are frequently a favourite resort
of this plant. It grows in masses forming either pure society of its own
or mixed societies with Ceratophylum demersum and Hydrilla verticillata
—the other two common submerged species.

Y
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Najas Graminea Del

A mote slender delicate bught green plant of grass hike habit rooting
at the nodes  The shoots varying 1n length from 2 inches to 2 feet and
over Lateral branches sometumes very shott forming a densely leaved
tangle and occastonally due to shorter nternodes the plant 1s of cylindrical
habit  Leaves about }4 inch to 1 inch long, linear, spreading, recurved
Sheath 1 1n to 114 inch long with the auncles—(uxmsiilxed with about 10
small teeth on both inner and outer edge  Mrginal teeth 30 50 1 num-
ber consisting of sharp ascending 30-50 spimes  Flowers borne on the
short lateral shoots often several at the same node Male flowers
Pertanth directly above the anther in 2 rounded ear like lobes The
flower stalk elongates before deh b as long as the anther
Female flowers shightly longer than the male which are mmute abowt
I mm in length Fruits soltary of 24 crowded together at the base
of the dwarf shoots, narrowly oblong or namrowly ellipsoidal oblong,
tapering more at the tip in the fresh spectmens greemish brown with
fleshy pericarp, 1 dued specimens the pencarp membranous, peeling
from the yellowish brown seed  Seeds about 1/ FZ inch long, testa more
or less distmetly marked with 25 30 somewhat regular rows of small
subquadrate areolae

Hab  Common throughout India i stagnant fresh water The
densely leaved lateral shoots and tips of main shoot give a graceful plu-
mose habit It is easily distinguished fom N mtnor by 1ts 15 | snch
}ong usually whorled broader more transparent and more acutely toothed

eaves

Famly—ERIOCAULE/AE

Annual or perenmal scapigerous, marsh, rarely aquatic low herbs
Leaves usually crowded narrow, linear lanceolate, grass like, with sheath
ing bases F)l,owexs umisexual monocecious, mostly white usually densely
aggregated n a solitary globose or hemuspheric head at the apex of a
Jong peduncle with a tubular basal sheath Heads androgynous, rarely
umsexual with an nvolucre of short 2 many seriate, mmbricate, scarous
or chartaceous bracts often radiating beyond the circumference of the
flowenng part of the heads the florets often more or less hoary with
short white hawrs and closely packed on a flat, convex hemisphenc or
coneal recepracle, each floret <olitary 1n the axl of a cmeaform bract
which equals or exceeds its floret and 15 usvally dowsally haury near the
apex Male flowers shpitate  Sepals 2 or 3 free or more or less
connate or spathaceous and split down on one side, equal or often one
smaller and differently shaped sometimes winged on the back  Petals
usually united 1nto a cylindric or funnel shaped lobed or truncate tube,
one lobe sometimes much larger than the rest rarely free, each lobe
usually bearing a black subapical gland  Stamens 46 usually m 2
senies flaments filiform anthers usually 2 celled usually black or blumsh
black sometimes white or yellow Female flowers sessile or stipitate,
scpals usually free rarely more or less connate usually 2 or 3 rarely | or
absent petals 3 free rarely absent usually pilose and beanng a black
gland at the apex  Ovary supenor, sessile or shortly stipitate 2-3 celled
Style single usually short stigmas as many as the cells of the ovary,
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xm}t?lz{ lfrmg. q:xdlsi:\glc sometimes bifid.  Fruit a small membranous 2-3
ce (i 1 c:unhcxda capsule.  Sceds pendulous, minute, oblong, cllipsoid
ol !g obosc; lesta thin often with rows of white papillac smooth or reti-
culate and often more or less ribbed.

Genus—[ZR10CAULON.

. Mareh or aquatic herbs.  Stem usually very short or absent.  Leaves
ln’xmr. membranous often fenestrate.  Male and female flowers generally
mixed in the same, rarely in sepatate heads. Peduncles often twisted
glabrous or hairy, Male flowers: Sepals 2-3, free or often more or
less united into a split spathe.  Corolla lobes, 2-3, always present, though
often minute. 1 often enlarged and sometimes protruding beyond the
floral bracts, wsually bearing an apical black rarely red gland on the
inner face.  Stamens twice as many as the petals or by abortion fewer.
Authers 2 celled usually black.  Female flowers: Sepals usually free.
moxtly unequal, concave, hoatshaped or flattened, often bearded ‘on the
apical part or ciliaste.  Petals 2-3 always free, rarely absent, often with
a black gland on the inner face a little below the apex.

Key to the species.

AL Reerptacle plabtow or spanele hairy 10—

{1} [asolucral  bracte offong, obtuse  paczsing  gradually
it the  ohlong—lanceolate, subacute  scarious
flora) bracts under pale whitish or purplish heads;
leaves apagque or translucent . . . . . Sicholdianum.

B. Receptacle Villous 1

(2) Imolueral bracts at length reflexed under the globose
grey o snow-white heads; leaves reddish often
remittaniucent . . Quingqueangulare.

(3) Involucral bracts reflexed under datk grey globose
heads; leaves grey-green, opaque . .

Trilobum,

Eriocauron SiEBOLDIANUM Sich and Zuce. (Pl XXV, Fig. 1))

A tufted annual marsh herb about 6 inches in height. Leaves 1-2}5
inches long, 1/30-1/10 inch broad, narrowly linear subulate glabrous,
opaque or translucent, few-nerved. Peduncles numerous, aggregated,
gfabrous, 3.6 inches high, slender 5 ribbed; sheaths 1/5 to 1 inch long
obliquely split, glabrous, shorter than the leaves. Heads small 1/8-1/5
inch in diameter, whitish or pusplish, globose or ovoid; involucral bracts
1/10-1/8 inch long, the outer oblong, obtuse, the tip often lacerate, the
inner narrower, all scarious, spreading or ascending, glabrous, pale; floral
bracts 1/10-1/8 inch long, lincar oblong or oblong lanceolate obtuse or
subacute, closely imbricating, byaline glabrous, shining often with a
board central purplish band; receptacle columnar, glabrous or nearly so.
Male flowers stipitate. Sepals connate into a glabrous cucullate spathe,
split in front, three-toothed at their apex. Corolla tube 1 /30 inch long.
Petals minute narrow, subequal. Stamens 6, anthers rotund, white.
Female flowers stipitate. Sepals usually 2 free, narrowly linear, acute,
hyaline, glabrous, deciduous. Petals absent. Ovary stipitate, 3 lobed,
style branches 3, filiform. Seeds very small ellipsoid, smooth.
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Hab  Common 1n nice-field and marshy ground throughout India ex-
tending from Kashmir down to Burma and southward to Ceylon

ERIOCAULON QUINQUEANGULARE Linn  (PI XXV, Fig 3)
A herb of marshes with leaves 1-4 1nches long and 1/10 to 1/3 mnch

broad, linear attenuated towards the apex, acute or acuminate, glabrous,
flat membranous, fenestrately 5-11 nerved, opaque or sub translucent,
green above, often purphsh beneath frequently drying red Peduncles
many 1-11 inches hugh glabrous 5 nbbed, scarcely twisted Sheaths
1-2¥4 1nches long obliquely spht glabrous, often purplish obtuse lax,
shorter than the leaves  Heads glcﬁ)osel ovord Y- inch n diameter,
grey or snowwhite, involucral bracts l; 12 1nch long, linear oblong or
obovate oblong, subcuneate at the base, very obtuse, scarous, ghstening,
eventually reflexed and concealed under the heads, floral bracts 1/10 nch
long sub thomboid, cbovate or obl it or cuspidate dark
or plate, hairy near the apex  Receptacle globose or columnar, sparsely
pilose Male flowers Sepals 3, all or 2 only connate nto a spathe,
oblong spathulate obtuse, apex white, papillose hairy  Corolla lobes
linear, apex paptllose hairy, with or without a black gland ~ Stamens 6,
anthers Elack Female flowers Sepals 3, free, linear spathulate
obtuse hyaline or nearly so, apex hawy, white Petals 3 free lmear
spathulate or narrowly oblanceolate villous apex with a black gland
Seeds very small, oblong ellipsoid pale brown, smooth or with a few
transverse striae

Hab  Common 1n rice-field or marshy areas throughout India from
the” upper Gangetic Plain to Burma and southward to Ceylon

ErtocaurLon TRiILOBUM Buch Ham
A small tufted herb of wet places Leaves erect ceespltose green,

134 to 415 inches long and 1/10-14 inch broad, narrowed towards an
acute or subobtuse apex, glabrous, flat fenestrately 9-11 nerved not
drying red  Peduncles many, 3 8 inches high glabrous 56 nbbed
twisted  Sheaths 3/4 2 inches long obliquely split, somewhat lax, stna
tulste  Heads 1/8 1/5 wch in diameter subglobose, datk grey In
volucral bracts 1/8 inch long and 1/20 inch broad, linear oblong obtuse
glabrous, at first radiating beyond the head afterwards reflexed, pale,
shiming  floral bracts 1/12 mch long, cuneate obovate obtuse or sub
acute but not acummnate cihate at the apex concave xeceptacle villous
Male flowers chortly stipitate  Sepals 3 oblong obtuse connate nto a
spathe, glabrous Petals minute ~ Stamens 6 anthers black Female
flowers subsessile  Sepals 3 oblanceolate, boat shaped haiy on the
back Petals 3 free, narrowly spathulate hairy above and with a black
gland Qvary subsessile, 3 lobed style branches 3 filiform  Seeds very
sma]l e“lpsold mlC[OSCOplCa!ly, C]OSE]Y ‘ransversely Hdged pa]e ye"aw

Hab  Common n rice field ard marshes throughout India ascending
4 000 feet in the Kumaon hulls and extending down to Bengal the Concan
and Malabar
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Family—CYPERACE/E,

iibm(‘?:nr‘ﬁolz'q“% m;niml or perenmal herbs of damp and marshy habitat with

' ts and short or long often scaly creeping rthizome. Stem
:;:::fliy.dsohd l}cm!c or olten 3 angled.  Leaves usually in a basal tult orS
o \! )(1; d f:d(xw Iov.".'cr‘par(.of the stem, with closed or open sheath at
Ligule vary mlri-"o“ltlﬁgic’éizcmz}dc ?'lrefy e Dlales entirely reduced.
cagte verv e, Inllore ol solitary, fasciculate umbellate, pani-
culale or spicate spikelels composed of small distichously or spmally
tabricate scales (glumes) subtended by one or more usually leaflike or
a linle broader involucral bracts. Flowers minute hermaphrodite
umisexual and monozcious very rarely dicecious arranged in small spikcs’
(spikelets) and cach wsually solitary within a bract (glume); bracts
{glumes) distichously or spira{ly arranged; rarely the female si)ike]els
reduced to one bract and one flower.  Perianth reduced to scales, bristles
or haits. very rarely subpetaloid, often absent.  Stamens 1-3, ve;y rarcly
more or numerous; filaments free; anthers basifixed, oblong or linear apex
sometimes crested.  Ovary superior l-celled; style with 2-3 slender
branches or 2-3 toothed rarely entire or nearly so; stigmas 2-3. Fruit nut
M:(; compressed, indchiscent, that from 2 lobed style often more or less
2 sides, that from a 3 lobed style often 3 angled.  Seed erect, free.

Key lo the gencra.

A, Flowering glumes all distichous :—

(1} spikelets many llowered Cyperus,
B. Flowetring glimes spirally imbricate :—
{2} style base swollen Eleocharis.
. Scirpus.

(3) style base not swollen

Genus—CYPERUS.

Perennial or annual erect or floating glabrous herbs with creeping
thizome. Leaves mostly towards the base. Pedicel flat or terete and
chamnelled, occasionally reduced to sheaths. Spikelets in solitary glo-
bose or umbellate heads or spikes. Involucral bracts one or more
foliaceous; bracteoles under the secondary divisions of the inflorescence;
cachilla often winged usually persistent. Spikelets linear or oblong,
Glumes distichous, the two lowest empty, those above hermaphrodite,
all nearly equal, deciduous from below upwards the uppermost 1-3 sterile
or empty. Stamens 1-3; anthers linear oblong. ~Ovary compressed ;
style short or long or obsolete; stigmas 2 or 3. Fruit a nut, trigonous,

triquetrous, obovoid or plano-convex.

Key fo the species.

spikelets green, marked with red

(1) Plants floating in water, ? !
or chestnut numerous, congested in a single head, style

long undivided or obscurely 3-2 toothed . . .
reddish

(2) Middle sized plants of marshes, spikelets green, i
brown, narrowly linear, almost fliform, spreading

stellately, glumes very distant, reddish brown

(3) Tall herbs of marshes. Spf}:e]ets pale 's!raw co]f)ured, C. teetiformis.

bracts short, glumes approxmate . . .
red brown or chestnut, much

{4) Spikelets bright brown, res 1
compresse&. ascending, wings persistent green or pale . C.

C. Cephalotes.

C. distans.

exallatus.
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CypERUS CEPHALOTES Vahl.

A floatng glabrous herb with slender stolons _ Lieaves 25, as long
as 23 of the erect stem, about J4 inch broad  Bracts 3-5, up to 4-8
inches leaflike fl of ‘one compound dense head. Spikelets
many, comptessed ngid, often bent, 10-36 flowered, rachilla stout, per-
sistent, angular, hardly winged Glumes closely packed, boatsshaped,
green, more or less matked with red or chestnut,  Stamens 3-2, filaments
broadly hgulate, anthers large, lmear-oblong, multicous Frut a nut
15 the length of the glume, ovoid, unequally tngonous that 1s somewhat
plano convex, passing gradually mto the lincar style, 25 the length of the
mut, stipitate below, cotky This fower corky thickening of the cells
cnables them to float and vegetate among the surface vegetation of tanks

Hab Common glabrous sedge found floating i tanks extending
from Bengal to Burma

CypERUs DISTANS Linn £ (Pl XVI, [ig 4)

Glabrous herb with stolons clothed by dark brown ellipue, acute
scales  Stems 1-3 feet high Leaves often as long as stems Inflo-
rescence a large compound umbel 8-12 inches m diameter From a
single head 214 m diameter to an umbel with one ray 26 inches, copiously
3-4 times compound  Bracts rather longer than umbels, leaflike  Rachis
of spike 13 to 2 mches glabrous Spikelet young nodding, mature
spreading at nght angle, more or less red, spicate narrow-linear, 10.20
lﬁwered wings of rachilla narow hyaline, ultimately caducous, glumes
remote_oblong-elliptic obtuse, stamens 3, anthers oblong muticous™ Nut
dusky black, oblong or narrowly ellipsoid 1/4 to 3/5 the length of the
glume, style much shorter than nut, branches shortly exsert

Hab  Common sedge all over the warm parts from the sea-leve] to
an elevation of 3,000 feet 1n the Himalayas

The species 15 charactensed by slender racheola of spikelet appearing
wavy due to distant scars of the fallen glumes

CypeRus TECETIFORMIS Roxb (Pl XXVI, Fig 4)

Perenmal herb with tuberous, root-stock, erect stem about 4 6 fect
figh, three comered, transversely septate, smooth, bnght-green, naked
Leaves hardly any enveloping the base of the erect stem the uppermost
often ending m a short ensiform leaflet | -4, subl late,
erect about % the length of the umbel, involucels chafly Umbels
decompound and  sup pound, smooth compressed, peduncles of
vanous length  Spikelets altemate, subnlate, of bright brown colou,
cach bearmg from 20 30 flowers  Stamens 3 style 3 cleft, seed oblong,
compressed without angles

Hab A tall glabrous rush like sedge m moist areas n Bengal,
Assam and Madras

CYPERUS EXALTATUS Retz

Perenmal hetb with fibrous toots and erect stem 3-6 feet high 3
sided with rounded angles and hollowed sides Leaves mostly radical
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spreading about 6 jnch,
from 5. mches each way, U ;
of stHm on pretty long peduncles of unel;lielulets t%) o sbsesile, and
.S spniartlal short-pedicelled umbellets of 3 eéﬂg‘ins; they are composed
’ KEeSs, - ear, RN
alioman <% I;:ons};st}nﬁtglof numerous small sessile 3-830 Cf?é?fougd cylin-
Unequal,’ Glu)r;;e r(lg tly ~coloured, spikelets. Involuce 3%8 ISITpée
oblong, Persistenst e‘X;]t;)n i) closely imbricate, wings of rzzl‘liell;;
smooth, : ers oblong not exserted. Seeds 3 sided,
Hab. A large gl
' arge glabrous sedge, ' . ‘
marshy areas, sides of wate cou%fesc;)::imsvr; tn;ox;l)?st of the provinces, in

Genus—FELEOCHAR]S.

mor:}ﬁtrrggrs heibs x}fgﬂé tufted simple erect stems embraced by one or
anous cylindric truncate sheaths below. Leaves obsolete or
rarely a herbaceous or membranous limb on the sheath. Inflorescence a
single, solitary ovoid or cylindric many flowered spikelet. Glumes
mmbricate round the rachilla, membranous or coriaceous, the Jowest
usually empty or bract-like but not longer than the spikelet; the upper-
most absgznt, retrorsely scabrous or spinulose. Stamens 3-1, anthers
linear or linear oblong, crested, muticous, or with an acicular tip. Ovary
orbicular, ovoid, style with a swollen base; stigmas 2-3, fliform or
flattened.  Fruit a plano-convex or trigonous nut, crowned by the per-
sistent, much swollen, pyriform, conical or depressed style-base.

Key to the species.

A. Glumes subrigid; styles 2-3 fid.
(1) Nut smooth . . . . . + « « plontaginca.
(2) Nut striate . . .+ . . . . . Fistuos.
B. Glumes membranous; stigmas 2 fid.
(3) Rhizome short or absemt . . . . Capitata.
(4) Rhizome creeping, present . . . . - palustris.
Br. (Pl. XXVII, Fig. Z.)

ELEOCHARIS PLANTAGINEA R.
A rather tall herb with -3 feet high stem, denscly tulted, trans-
y. Sheaths 2-8 inches long, often torn, shining
loured, rather narrower than the stem;
concave facets between the

subrigid, concolour-

versely septate when dr
bright red-brown. Spikelet straw co
ith irregular broad

rachilla stout, angled, w 1 cor
Glumes closely imbricate,

insertion of the glumes. .
ous, not keeled, broadly ovate, obtuse rarely truncate, | ncrycd._corm-
ceous, persistent, the lowest very stout appearing as a continuation of
the stem. DBristles 7, equalling or exceeding the nut, retrorsely scabrid,

w. Stamens 3, anthers narrowly linear, with a long setaceous tip.
ed with a triangular base; stigmas 3.  Nut orbicular

Style long, flatten .
ob)(;void, compressed, smooth, yellowish.
f the provinces from sea-level to 3,000 feet

Hab. Common in most 0 .

extending to the Malayas through Burma. .
(Pl XXII, Fig. 1) *

ust

FLEOCHARIS FISTULCSA Link. '
3 feet high stoloniferous rob
108

tout tush-like sedge, with [-
A tall < 1 us under the spikelet, coacave on onc face, 71
' thinly membranous,

or slender stems, triquetro .
transversely septate. Sheaths obliquely truncate,

yello
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loose, ending 1n an ovate, acute or lanceolate hyaline limb Spikelet
long as broad as the stem or broader, greenish, lowest glume bractiform,
broadly ovate comaceous, with narrow membranous margins  Rachilla
slender, angular, with broad concave facets between the glumes  Fertile
glumes, ovate-oblong or subobovate, mulstriate on the back outside,
often with mimute black spots nside, bnstles longer than the nut, brown,
retrorsely scabnid  Stigmas 3, nut long obovord, striate, pale, tipped with
annular somewhat saucer shaped style-base which 1s about 34 the width
of the nut

Hab  Common 1n swamps from the sea-level to 3,000 feet extend-
‘ing from the Nepal to Burma down to Ceylon

Eveoctans capitata R Be

A slender annual hetb with densely tufted tngonous 2-10 mches high
stems Leaves absemt Sheaths short, sometimes tinged with purple,
the mouth oblique, acute Spikelets globosely ovoid, rounded at the
apex, pale Lowest glumes, brachform, ovate oblong obtuse, ferhle
glumes orbicular, ovate, obtuse, imbricate, easily detached, concave
Rachilla terete, pitted brstles longer than the nut, 7 or fewer pale rose-

town when ripe, retrorsely scabnd  Anthers small hnear obtuse  Style
short, stigmas 2 Nut globosely obovoid, brown, smooth, shinng,
apiculate with the broad style base

Hab  Common 1n the nice-fields and moist sandy localities from sea-
level to 2 000 feet stretching over the plams of Burma and Ceylon

EreocHaris paLusTRIS R Br

A rather vaniable plant with creeping black or chestnut brown rhizome
rooting at the nodes, aenal stems 4-24 inches tall  Uppersheaths trun-
cate or sometimes produced at one side mto a small tnangular Lmb
Spikelets ellpsoid o1 cylindne, chestnut brown or straw coloured, sub
acute, the lowest glume bract-like, empty suborbicular, smaller than the
fertile ones, cortaceous with hyaline margins surrounding about half of
the stem Brnstles usually 4, longer than the nut, scabnd brown
Fertile glumes thinly membranous etther hyaline except the back, which
s Tt ow ard greenovate Yanceolate, obtuse or subacute or elliptic acute,
with the back and sides chestnut brown and with hyalne margins
Stamens 3, style above the conical bace, stigmas 2 about as long as the
style  Nut globosely obovoid, smooth biconvex, bnght yellow or pale
brown, the margins scarcely thickened

Hab A more or less cosmopolitan species extending 1n the western
Himalaya up to about 12 500 feet

Genus—Scirpus
Annual or perennial herbs, glabrous or the mflorescence slightly hay
Leaves narrow, ansing from the base or a httle ngher 1Zome creep-
mg or absert  Inflorescence terminal or lateral of | to many spikelets
m clusters or umbels or corymbs  Spikelets usvally many flowered
Glumes sprally umbricate, rarely subdistichous below Few of the
lowest glumes (1-3) empty and few of the uppermost shrivelling up, the
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mtermediate with hermaphrodite flowers. Bristles either absent or 1.7
usually linear, sometimes broad, retrorsely scabrid, rarely plumose.,
Starpens 1-3‘anterzor. Ovary obavoid, style slender, base not dilated
continuous with the nut.  Stigmas 2-3. Fruit a nut sessile or nearly 50,
ob?voxd or oblong, trigonous, biconvex, apex obtuse or acute, without
apical button.
Key to the species.
A. Large middlesized herbs with stem 1-6 feet or mote high,
(1) Glumes with a subcordate base not inflated in front . S. articulatus,

B. Small tufted herbs with slender stems hardly reaching more
than | feet high.

(2) Glumes trapeziform, more or less as long as the
blade . . - S. squarrosus.

SCIRPUS ARTICULATUS Li;ln. _. (PL X.XII,. Fig. 4 & Pl. XXIV,

Figs. 1.3.)

A perennial glabrous herb with the stems 1-3 feet tall, densely tufted,
as thick as the little finger, light green with the white septa at intervals.
Leaves present in juvenile forms before flowering, submerged, not appear-
ing above water, long, tufted ribbon-like but decompose after the
development of the inflorescence, bearing a sheath surrounding the culm.
Sheaths with membranous acute tips about 1 inch long. Spikelets
variable in length, ovold or oblong, acute, terete or obscurely angular,
rusty-brown, sessile in laterally stellately spreading clusters of 15-60.
Bracts absent. Glumes as long as broad, broadly ovate acute, very
shortly mucronate, closely imbricate, membranous, concave, persistent,
scarcely keeled with a sub-cordate base and hyaline margins. Stamens
3, anthers linear, obtuse yellow. Style as long as the stigmas; stigmas
3. Nut obovoid, sharply triquetrous, black, opaque, shortly pointed,

striate with transverse wavy lines. -
Hab. A common amphibious plant throughout India from the sea-
level to 3,000 feet. Flowering from January to May, fruiting September

to December. ‘
ScIRPUS SQUARROSUS Linn.

A slender glabrous tufted annual. Stem 3-6 inghes fong, filiform,
striate. Leaves shorter than the stem, filiform acuminate, erect, smooth
with involute margins. Sheaths short open. Spikelets solitary or 2-4
in a cluster, sessile, globose or oblong, obtuse green, many ﬂow:ered,
rachilla naked. Bracts 1-3, capillary, finely acuminate, leaflike, dilated
at the base. Glumes closely imbricate, spreading and recurved, trapezi-
form with acutely angled sides, narrowed above into a recurved, cuspidate
as long as or longer than the blade with a stout central nerve, very
caducous in fruit. Bristles absent. Stamens [-Z, anthers, rminute,

oblong, apiculate, vellow. Style very short nearly absent, stigmas 3,

minute recurved. Nut obovoid-ellipsoid, trigonous, yellow, brown or

imately black. . .
UIUI?-?GE.Y Common throughout the Eastern peninsula extending from
Assam 1o Ceylon reaching from the sea-level to 6,000 feet.

Family—GRAMINEAE. .
Frect, decumbent or creepino hetbs. sometimes floating or growing
in water as tall weeds, rarely (Bamboos) shrubs or trees or climhers.
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{canes), annual or perennial by means of thizome  Aemal stems simple
or branched, generally terete or compressed with usually hollow or sohid
mterodes  Leaves distichous with a sheathing base distinct from the
blade splt down on one side, with usually an erect appendage (ligule)
at the junction of the blade or petiole, thus the sheath ends n a higule
consisting of a more or less hyaline membrane or a fringe of hans, blades,
simple, usually long and narow, | 1 linear, patallel-nerved,
entire  Infl termmal terminal and lateral, composed
of panicled, racemose, sumply or compoundly spicate or capitate spike-
lets, rarely reduced to a smgfe spikelet, rarely dicecions  Flowers soli-
tary or 2 many, aggregated m a spikelet Spikelets homogeneous or
differing 1 sex and shape, umsexual or bisexual with all the florets
btsexual or bisexual with only males, or females and males 1n the same
spikelets  Spikelets consisting of an axis (rachilfa) and typically of 3
or more alterate, 2 ranked more or less heteromorphous bracts or glumes
of which the two lowest form an mvolucral {involucral glumes) to the
spikelets and are_empty while the followmg flowenng glumes (floral
glumes) bear m their axils subsesale flowers subtended by a hvaline 2
keeled or 2 nerved dorsal scale (palea) Floral glume differing in struc
ture and size from the mvolucral glumes and forming with the palea or
flower proper false flowers or (florets) which are alke or different
structure and sex  The florets are hermaphrodite or vmsexual often with
rudiments of the other sex, consisting generally of 2 minute hyaline
scales within the palea representing the reduced penanth (sometimes
absent) and of a stamens or pistils or both  Stamens usually 3, rarely
6,4, 2 or I, very rarely more than 6 flaments slender often rather long,
free rarely umted anthers versatile with 2 parallel cells Ovary entire
1 celled, styles 2 rarely 3 or I, free or connate at the base usually
clothed above with simple or branched stigmatic haus Frut a seed
like gran free within the flowenng glume and palea or adnate to either
or both  Penicarp generally very thin rarely thicker and separable from
the seed  Seed erect Mature spikelets falling entire from the tips of
their pedicels or together with the pedicels or breaking up above the
slumes and separately

Key fo the genera

A Spikelets 12 flowered not subtended by bnstles branches
of the pamcle produced beyond the uppermost spike
lets glume | miute orbicular hyalme Chamaraohis
B Spikelets 12 flowered lower involueral glume (Gl 1)
stinct and empty glume II not fmbrate glume i1
with 2 nerved pale or quite empty Pantcam
C Spikelets 1 flowered
(1) Glume 1 and 11 minute o setoceous M oand IV

chartaceous  rarely awne Oryza
{2) Glumes 1 and 11 absent 1II and IV membranons
(o} Glumes broad outer not awned Leersta
() Glumes narrow outer awned Hugrorhize
() Spikelets forming a spicate monceceous inflores -
cence  fruting spikelets enclosed in  the
thomny polished nut Tike bract Coux

(d) Spikelets pamselate with hawy rachibla  and
ghabrous 3 nerved fowenng glame Phragmites
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Genus—CHAMAERAPHIS.

s .Glabrous marsh or aquatic grasses. Leaves narrow linear, lanceolate.
pikelets [-2 flowered, subsessile or subsecund on the branches of a
simple panicle which are produced as awnlike bristles beyond the ulti-
mate spikelets, obscurely articulate but persistent on their short. obconic
pcdlcc}s, narrowl)f lanceolate, terete, green. Glumes 4; 1 ve’ry small
suborbicular, hyaline, white, vein-less; 11 and 1l] membranous, green,
narrowly lanceolate; Il acuminate 9-11 nerved longer than the III, the
tip subulate or awned; III acuminate, 7 veined, paleate, male, the palea
smaller than the glume, hyaline veins obscure: IV much smaller than the
m.stoutly stipitate, female, oblong or ovate oblong, acute, flat, thinly
cortaceous, veinless, the palea as broad as the glume, veinless acute.
Lodicules cuneate. Stamens 3, anthers very short; style free. Stigmas
laterally exserted, hairs scattered. Grain minute oblong, compressed,

free in the coriaceous glume and hyaline palea.

Key to the species.
C. spinescens,

(1} Stems stout, spikelets on branches of panicle few
C. gracilis,

(2) Stems slender, spikelets on branches of panicle mapy

CHAMAERAPHIS SPINESCENS Poir.

A floating herb with much branched masses of leafy stems 1-3 feet
long. Leaves 1-3 inches by 1/16 to /8 inch broad, acuminate, narrow-
ly linear lanceolate, smooth or scabrid, base narrowed. Sheath long, loose
with naked margins; ligule a ridge of minute hairs. Panicle 2-4 inches
long, shortly pedunculate, more or less contracted. Rachis angular,
sulcate; branches filiform, angular, grooved, flexuous, few or many flower-
ed, the lower -2 inches long, the awnlike tips ¥ to 14 inch long.
Spikelets subsessile. Glumes 4. Glumes [ orbicular or subquadrate,
usually rounded at the apex, hyaline; II lanceolate, setosely scabri
on the sides, membranous, 9-11 nerved, with a long scabrid awn which
is sometimes as long as the body of the glume; Glume 111 finely acuminate
or awned, 7 nerved male, paleate, membranous, palea hyaline smaller
than the glume, linear oblong subacute; Glume IV ovate, lanceolate acute, -

female, nerveless, the palea hyaline.
Hab. Floating aquatic grass common in Lower Bengal and Peninsular

India.
CHAMAERAPHIS GRACILIS Hack.

A floating herb with decumbent stem rooting at the nodes, genicu-
lately ascending having slender branches and internodes at a distance of
1-2 inches apart. Leaves—linear, acute, striate, base rounded, glabrous
or sparsely hairy. Sheaths broad, loose, membranous compressed, 2-
auricled, glabrous. Ligule short, hyaline, toothed. ~Panicle-shortly ex-
serted beyond the upper sheath, {-2 inches long, rachis and erecto-patent
subsimple branches, capillary, smooth. Spikelets minute, very shortly
pedicelled, green or brownish; blume I truncate; Il straight, sometimes
long acuminate, or almost beaked, glabrous or obscutely sparsely hairy,
nerves close, strong; 111 shorter than I, subacute; IV absent-half of I
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Hab. A floating aquatic grass common in Lower Bengal extending
down to South Burma.

Genus—PaNicum.

Annual or perennial grasses. Leaves broad or narrow, flat or rarely
plicate.  Ligule absent or usually reduced to a ciliate 1im or fringe of
hairs.  Spikelets small and 2 flowered, terete or dorsally or laterally
compressed, solitary or 2 nate, often secund, articulate on their pedicels
and deciduous rately awned. Glumes 4. Glume [ and I empty; 1
smmallest and fewest, veined; Il and III usually subequal, oblong ovate or
lanceolate; III usually neuter paleate or not; IV coriaceous or papery,
sometimes shortly stipitate, convex 5-7 veined; paleate bisexual, the
palea usually as long as the glumes, membranous; lodicules 2, cuneate.
Stamens 3; ‘style distinct, stigmas exserted near the top of the spikelet,
Grain free, lightly embraced by the hardened glume and palea, oblong,
ellipsoid or lanceolate.

Key lo the species.

A. Rachis~of spikes broad and flat, spikes lomger than the
mtemodes, spikelets glabrous, Glume IV smooth . . P flutans.
B. Rachis of spikes narrow filiform, terete or angular; Glume '
1 much shorter than Glume III, Glume IV obtuse, dis-

tinctly rugose . P .. . . P muficum.
C. Inflorescence a spiciform panicle, glumes Il and III 3.5
veine .. . .. P . . P Myurus.
D. Inflorescence spiciform; Glume II and 11I, 7.9 veined;
lame I very mimte , . ., . . . P. interruptam,

E. Pamcles broad, effuse :
(1) Leaves fiat :
{a) Glume I nerveless, Glume IV gmooth, ligule of
me erect hais ., ., , . ., P. proliferum.
(2) Leaves plicate :
() Glume I osbicular, 3 nerved, Glume Il apiculate . P. flavescens,

Panicum FLUITANS Retz,

Mostly perennial grass with prostrate stem floating below and rooting
at the node, 1-4 feet long developing from a stout creeping base, smooth
soft, striate, lower nodes 2.5 inches long, quite glabrous. Leaves 4-8 by
V4-% inch linear, finely acuminate glabrous, the margins smooth a nearly
so, often incurved base narrow.  Sheath large, loose, rather dilated
below, glabrous the matgins not ciliate. Ligule a ridge of hairs. Panicle
B-12 inches long, rachis erect, angular, glabrous or nearly so. Spikes
15-1% inch long, sessile longer than the internodes often appressed to
the rachis, rachis of spikes flattened. Spikelets subsessile, turgid.
Ovoid acute glabrous, 2 seriate, imbricate, Glumes 4. Glume | very
short suborbicular, retuse, broader than long, thinly membranous, netve-
less, white; Il nearly equal to IV. Strongly 5-7 nerved tip rounded; 111
broadly ovate. acute, 5 nerved. paleate, empty or male; IV. Oblong
subacute nearly smooth, broadly ovate, mucronate, thinly coriaceous,
palea with inflexed membranous margins.

Hab. Perennial glabrous grass of marshes and ditches more or less

occurting throughout India.
. H
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linear or ensiform acute senulate usually flat base broad and hardly
cordate sheaths loose ligule a ndge of haus  Panicle 6 10 inches long
often nearly as broad with long virgate spreading branches beaung short
few flowered branchlets and solitary sessile or shortly pedicelled spikelets
which lie parallel to the branchlets lower branches fascicled trigonous
scaberulous  Spilelets lanceolite green vanable 1 size  terete
Glumes 4  Glume l—%, or ¥ of Glume Il obicular I ovate
acuminate or 9 nerved 111 Janceolate 9 nerved paleate or not IV oblong
acuminate or smooth

Hab  Common nearly throughout India growing i marshes or float
ing n stagnant water

PANICUM FLAVESCENS Sw

An nual grass with erect 3 6 feet rather slender stem above stout
branched prostrate creeping or rooting below  Leaves plicate hnear
lanceolate” 6 8 mches by 15 I inch finely acumnate narrowed to the
base thin flacerd softly hairy on the both surfaces  sheath with hispidly
ciliate margins towards the contracted mouth ligule somewhat obscure
panicle 3 5 inches long erect spreading ovate oblong simple branches
pubescent and bristly  Spikelets subsecund subsessile green  Glumes

Glume 1—¥% 15 of Glume Il orbicular obtuse 3 nerved 11—; of
Glume IV aniculate 5 7 nerved Il 1s equal to IV 5 7 nerved pleate
male IV ellipsoid acummate transversely rugulose

Hab  An troduced grass common in Bengal extending to Assam
and Burma i recent years first found its introduction in the Royal
Botanic Garden Calcutta

It 1s generally a terestnial grass indigenous to Mauntius prefernng to
grow 1n shade and most areas during and after the rams  When grow
ing along the sides of tanks and pools 1t tends to extend over the surface
vegetation of 1 choked up tank and provide good shelter for the newly
hatched mosquito larvae

Genus—C1 vza

Tall annual or perenmal grasses Leaves long namow flat spike
Jets 1 4 d Toosely ged on the branches of an or rarely
spiciform pamcle disarticulatine below the glumes laterally strongly
compressed awned or not thickened at the bise  Glumes 13 1 and
11 very minute subulate or obsolete 1II dirndiate oblong connceous or
chartareous hard keeled 5 nerved the latera] vern forming « thickened
marem to the glume awnless or with a short or lono  straight terminal
seabnd awn athiculate i the glume pa]ea linear as ]mg ns the g]l me 3
vemned comtaceous with membranous margins  lodicules 2 entire or 2
lobed <tamens 6 anthers lIinear <lyles short free stigmas Iaten"/ com
pressed clo ely covered by or adnate to glume and palea

OryzA sativa L (P1 TV Fig 1)

An annual aquatic grass with creeping floating or erect stem 2 10 feet
or more tall Leaves 12 feet by 14 % mch or mote flat somewhat
stnate | nerved scaberulous sheaths smooth ligule long 2 partite

H2
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Panicle at length drooping. Spikel i imbricati

¥ g.  Spikelets loosely panicled, not imbricatin
K’Z"X’- inch long. Glumcs'l and 11 Ya-Y3 the length of III, lanceolale§
mspid gbg)vc, dorsally spinescently ciliate; with barbellate very long
awn 3-5 inches in wild varicty, awnless in cultivated varieties, yellow

or reddish shining.

Hab.  Common in all the districts nearly throughout India from the
sea level to a height of 2-3,000 feet. In the hills it is cultivated in
terrace.

The rice-plant is much cultivated in India and Burma for its edible
grains which form the staple food in this country. The straw is used
as fodder for cattle and also for thatching and other purposes, The grains
ol wild rice found in marshes of some parts of Bengal, Assam and Burma
are caten by poorer classes. - The wild rice along with other aquatic
species form by no means a less pest than water hyacinth in some of the
larger expanses of shallow water logged localities.  Eradication by
mechanical means—by Iifting them up with the root in the cold weather
before {fruiting period, and burning them before the advent of the rains
is the best method to exterminate such aquatic pests. See, Photo V of
Loktak Lake. The wild variety of rice is sometimes distinguished as

Var., ** Fatua "'

Genus—LEERSIA.

Tall, perennial, aquatic grasses. Leaves namow flat. Spikelets |
flowered, in slender contracted panicles, articulate below the glume,
strongly laterally compressed. Glume solitary, dimidiate, oblong thinly
chartaceous, keeled, awnless the keel pectinately ciliate; lodicules 2,
Styles 2, short, free, stigmas plumose, laterally exserted from

stamens 5. me
Grain narrowly oblong, free within the glume and palea.

the glume.

LEERsIA HEXANDRA Sw. (Pl III, Fig. 3.)

A floating perennial grass with stems rooting in the mud and floating
flexuous branches several feet long, sending up erect or ascending slender
leafy branches 2-4 feet high, smooth, striate, nodes hairy with deflexed
hairs. Leaves 3-8 by ¥4-V5 inch linear, tapering to a fine point, sub-
erect rather rigid, nearly glabrous, with scaberulous margins, base narrow;
sheaths nearly smooth, glabrous, the margins eciliate; ligule short, obli-
quely truncate or 2 lobed, membranous. ~Panicle filiform, branches fili-
orm, flexuous, angular, smooth. Spikelets 14 inch long, dimidiate,
oblong, smooth or scaberulous, pale green. keel of glume and palea
ngidly ciliate, empty glumes absent. Flowering glumes thinner not

awned. Ovate oblong, somewhat boatshaped, acute shortly mucronate.
ciliate on the keel and margins, 5 nerved the lateral

strongly keeled, cili ] C :
' hickened margin; palea as long as the glume, linear,

nerves forming a t
lanceolate, subacute.

Hab. Common in marshes or as floating grass in_stagnant water
along with other vegetation, found nearly throughout India, Burma, ex-
e lower Himalayas from Neval eastward to Burma and

: th
vending from h Marhatta country and Madras and Ceylon.

down to the sout
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Genus—HYcRORHIZA

Floating glabrous grasses with stoutish diffusely branched stems rooting
in dense masses at the nodes, branches short, erect, leafy Leaves short,
broad, oblong, obtuse ~ Spikelets few, erect, I-flowered, jomted on the
pedicels, but tardily dehiscent, lanceolate, long-awned, on the few wide
spreading branches of a short peduncled pamicle  Glume solitary, thinly
chartaceous narrowed to an erect scaberulous awn, strongly five vemed,
the vems scabnd, cibate, lateral marginal, palea much narrower, 3
veined, acuminate, with cihate keel, lodicules minute, suborbicular
Stamens 6, anthers long very slender, style 2, free, stigmas feathery,
laterally protruded ~ Grain oblong, narrowed at the base, obtuse, free
within ‘the glume and palea

HycrorHiza ARISTATA Nees

A glabrous floating grass, stem about 1 foot to 114 feet or more long
spongy with feathery whorled roots at the nodes Leaves 1-3 inchesx
14-% mch linear or ovate oblong, obtuse, more or less scaberulous above,
smooth and glaucous beneath subconacecus, with smooth or shghtly
scaberulous margins, base rounded or subcordate, midnb short, sheaths
smooth, inflated, somewhat auncled, at the mouth compressed, with
ciliate margins, ligule a narrow membrane Panicle about 2 inches to
3 ches long and broad, tnangular, rachis and branches slender, stff,
smooth and %mear branches sometimes deflexed  Spikelets pale green
pedicels articulate with a red annulus below the midnb, very narrow
3% nch long including the awn, lanceolate with five strong nerved, the
ateral nerves forming thickened margms haity on the nerves outside,
tapenng nto a long scarberulous awn as long as the body of the dorsally
convex glume, palea as long as the glume

Hab Common m most of the provinces extending to Burma,
spreading over the marshy areas or floatng over the surface of tanks
theels, etc

Genus—Colx

Annual or perenmial tall, leafy, moncecious, erect or floating grasses
with branching stem spongy within  Leaves long, flat, wide Spike
many, axillary fascicled and terminal, lower spikelets solitary, female,
enclosed, 1n an ultimately hardened polished nut like bract, through
the apex of which the pedicelled male portion of the spike protrudes
Male spikelets 2 3 nate at each’ node of the rachis one sessile and | or
2 pedicelled, lanceolate  Glumes 4  Glume ! and 11 subequal, empty,
ngid or herhaceous | keeled along the inflexed margins, 11I and |
hyalme, paleate, tnandrous or empty lodicules 2, cuneate, fleshy.
Female spikelets ovord acummate 'Glumes 4 Glume 1 chartaceous,
111V successively thinmer IV paleate, staminodes 3, minute, lodicules
absent  Ovary ovord  styles 2 free slender, Gram orbicular, ventrally
furrowed, enclosed 1n the hardened, globose, ovoid or eylindrie, mvolucre

Corx aQuaTica Roxb

A petennial aquatic grass with stems jomted, rounded, smooth, filled
with pith ulimate shoots as well as those from the joints developing m
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panses where they form a dense mass of pure assoctation extending over
a considerable area

A ranegated vanety of this 1s often cultivated in gardens for orna-
mental purposes he stems of the stouter ones of the wild spectes are
used for thatching purposes  This greganous grass forming societies
along the nver banks, chars and shallow expanses of brackish water
paticulatly the southern marshy and Sunderban areas of Bengal provides
“uitable abode for the mosquito lanae of Anopheles and other disease
carrying mosquitoes

GRYPTOGAMIA.
Pteridophyta (Ferns and Fern Allres).
Filicales (Ferns).
Eufilicine= (True Ferns).

Famly—POLYPODIACLA
Herbs, rarely trees  Caudex erect or creeping  Tronds herbaceous
of ¢ rarely b . Sonr dorsal or

marginal with many sporangia with or without a covenng indusium  usual
ly pedicelled, more or less completely surrounded by a jomted vertical,
elactic ning and geperally burting transversely

Key to the genera

Son furnshed wth an induvum openmg sswardly towards the
midrh or frord veins supporting son—2 3 Joaptud nal
:uﬂdy sarallel both to m drib and marzn of the fertle

rom Cerafoplerts
S witbot wd e ot confued to the vens bot spread
oser the whale undenurface of the fer le froed Acrost cham
Genus—CERATOPTERIS

A somewhat succulent annual or perennial tulted bﬂg f;"’ﬂ?‘
dimorphic decormpound., the barren pinna broad, lobed. :’ m’:e
lmear veins anastomosing  Sors situated on tvo of three 'g’o‘a” mi:—'g
longitudinally down the fertile pinnx nearly parallel mbzm ve
and edge “Sporangia scattered on the receptacles ’:!’: o o comsistiog
with a 1ing vanously complete, partial or obsolete, ¢ -"7:" r:r‘J.L':
of the refleged margins of the frond, those of the two & B
2gant the mudrih

(L) Broze-
nd wih 2
An aquatee fe k, mf el e
m with tefted, thick, e xface cf w2t
Paces which aid 1n keeping the plant afoat o :eﬂ Ly Eaided
"0d nealent 1 texture, the bamen ones ST L T ez
rewhat erpey when young 2-3 pinnate with 17 ve

T when lly deseloped,, fertl~ fonds 23 e,

ke somevhat pod Ike

CERATOPTERIS THALICTPOIDES
fated $15¢5
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Hab. i ing i
o e, {Co‘mn{mn.!hroqghont India and Burma ustally floating in masses
surlace ol water mn tanks, jheels, elc., or in rice-field sometimes
stranded in mud or wet soil.

~ This speeies forms one of the important constituents of floating vegeta-

tion gencrally in fresh water expanses and aids in providing tood and
shelter to the mosquito larvie. [t propagates not only by its spores which
when burst out spread over in tanks and when stranded in mud develop
under suitable conditions into new plants. Vegetative reproduction
takes place by means of buds borne on frond. Due to the stag-horn
like character of the forked fronds the plant owes its generic name. The
plant is gencrally annual but on moist areas or wet soil it perennates.

Genus—ACROSTICHUM.

Hebs or low shrubs with tufted stipes adhered to the caudex or a
creeping rthizome.  Fronds variously simple or pinnate, unusually dimor-
phic, veins uniform, free or copiously anastomosing sori spread in a layer
over the whole surface of the frond or its upper pinne, occasionally
over both surfaces and not confined to the veins only; indusium absent.

AcrosticHum AureuM L. (Pl. XXIX, Fig. 2.)

A rather erect fern of brackish water marshes; Caudex erect; stipe
]-2 feet or more long, tufted, erect, glossy. Fronds 2-6 feet long 1-2 feet
broad; pinnate, the pinnee more or less lanceolate, the upper pinne
fertile and slightly smaller than the batren ones which are usually stalked,
ligulate, oblong, V4 to 3 inches broad, the apex acute or blunt, some-
times retuse, mucronate, the margin quite entire, base subcuneate, texture
coriaceous, rachis and surfaces glabrous, areoles very small copious

without free veinlets.

Hab. Abundant sometimes gregarious forming a pure society of its
own in tidal areas throughout India and Burma, mostly preferring to grow
along the salt water creeks and marshy brackish water areas or wet saline
soils. Thus growing they are favourable abode of newly hatched mos-
quito larvae of the salt and brackish water lakes, pools, canals and

creeks, etc.
Hydropteridineae (Water Ferns),

Family—SALVINIACEA.

Annual or perennial aquatic herbs. Stems simple branched, giving
off sessile or short petioled leaves on the upper side and copious root

fbres downwards. The sporangia are grouped into sori; the sorus is
enclosed in a highly developed indusium forming a sporocarp. Each

contains only one kind of sporangia. Microsporangia containing numerous
microspores. On germination microspore produces a rudimentary male
prothallus. Macrosporangia contamning a single macrospore from which
a rudimentary female prothalus is produced. \

¢
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Key to the genera,

Root absent leaves of two kinds—one floating large entire
and the other R form root hke submerged, sporocarps
i clusters at the base of the submerged leaves Saloinia
Root present leaves of one kind very small all alike,
sporocatps 1 paws on the ventra] lobes of the frst
leaf of the branches Azolla

Genus—SALVINIA

Free floating aquatic herb, annual or perenmial with slender floating
stem giving off shotly petioled or sessile fronds on the upper side
and long filiform fibrous feathered root-lke leaves downwards  Fronds
much larger than those of Azolla, entire, with a distinct midnb, that
runs from the base to the apex and close patent d let
connected by a few trches Sp ps globose, indeh monce-
clous, seated m clusters on the stem at the base of filiform submerged
leaves.  The microspores germinate mnside the sporangium, the prothallus
protruding out of the wall as fine tubes at the end of which develop
anthendia  The macrospore forms a female prothallus which reman
covered by the burst spore  The prothallus has two parts one small
celled green part bearing archegonta and the other one more large celled
colourless part which stores reserved food for the embryo developing
from the fertilised female cell {ovum) m the archegomum

Key to the species
1 Fronds Forizontal flat

S natans
2 Fronds suberect concave wth infolded edges

« S cucullata

SALVINIA NATANS Hofflm  (P] XXIX, Fig 3-A)

An annual or sometimes perennial aquatic free floating hetb  Fronds
oblong, honizontal, more or less opposite at the jomts, rounded or shghtly
cordate at the base Y534 nch long 14-14 mch broad bnght green on
the upper surface with about 18-20 erectopatent veinlets on each side
of the mdnb, each covered with tufts of minute bnstles, the underside
thinly matted hke the stem with shinmg brown pellucid hairs ~ Sporo-
catps 4 8 1n a cluster, the cells of therr walls regulaly hexagonal

Hab  Floating n lakes, tanks, jheels etc, throughout India and
Burma mixed with other surface vegetation from the plams to a height of

%bout 2,000 feet and very common 1n East Bengal, Assam extending to
urma

SALVINIA CUCULLATA Roxb (Pl XXIX, Fig 3B)

Branched annual or perennial free floating herb  Fronds more or
less opposite subsessile cow! shaped and tightly packed on the slender
stem concave with mnflexed margin on the upperside, % to 5% mch m
diameter, oval broadly cuneate or cordate at the base, vemlets 1012 on
each side of the midub with 5 6 hexagonal cells 1n a 10w between then]'n_
papillze of upper surface very mmute and close, undersurface nearly
naked Sporocarps at the base of the filiform roothike fibrous ]ea’\_res.
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Hab  Throughout India ascending to about 3,000 feet 1n .Ailssamland
Burma ocewsing 1n fresh water lakes, pools, ete free floatng roug hout
the year forming one wmportant smaller member of floating vegetation
providing lood and shelter to the mosquito larvae

Famly—~MARSILEACEAL

Aquatic or subaquatic, herbs with widely spreading sather slendes
creeping or floating rhizomes  Leaves cucinate, single or 1 lu[ls. from
the nodes with floating or " lades Sp p eq of a
leaf segment, not homologous to those of Salviniaceae, enclosing several
son conssting both of micro and macrosporangia  Each spore with 2
epispote of hardencd frothy muctlage  The spores pass a dormant hie
mside the sporangla  Microsporangta contuning many microspores
Megasporangia containing a single Macrospore from which a rudimentary
prothathus 15 produced  This farmly bears closer resemblance to terrestnial
leptosporangiate fems than that of Salvimiaceae

Genus—MARSILEA

Aquantic flating or amphibicus herbs with creeping or floating thizome
beanng leaves at the nodes and roots on the lower side  Leaves petio
tate, with four leaflets sessile seated at the tips of 2.4 iches long
slender petiole, ding, deliord te or obl late, floating or

gent, with flabell g vems, exhibiting sleep movement
by collapsing and folding upon one another at mght and n cloudy days
The sporocarp 15 a srnal% bean like hard structure attached by a stalk 1o
the leaves at the base of the petiole  The sporocarp contains a number
of son each forming a chamber reaching from the ventral to the dorsal
edge of the sporocarp  1n each sorus again on the outer side 1s a placenta
w the form of a ndge beanng microsporangia on 1ts sides and megosporan-
gia on the top  The latter as usual contains one spore each The
spotocarp developing after the vegetative pertod mostly after the rams
and maturing before the advent of the rams, many remam dormant for a
tong time  But under favourable circumstances when mature the ruetta-
ginous tissue 1nstde swell up and ultimately bursts out of the hard coat
With the absorption of sufficient water this tissue expand and develops
wto o long wormshaped structure to which are rather closely attached the
sporangta  The spores are finally set free by the dissolution of the
indusium and sporangtal wall and the prothallus develops in the usual
way fmally feadmg on to the fertilisation of the ovum

MarsieA quapriFouaTA Linn (Pl XV, Fig 4)

Rather farge aquatic amphibious widely creeping or floating herbe
Leaves with petiole 3 8 inches long, leaflets 4 glabrous, 15 ta 3 wch
long outer edge rounded, entire or waved_ variously toothed or fringed,
due to edaphic and chmatic conditions  Pedicels of sporocarp 2-4 mate
% to 1 mnch lons erect or connate with each other and somewhat adnate
to the base of the petiole and upper part of the base of the sporocarps
or free  Sporocarp more or less bean shaped, round oblong ¥% to %
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stem The roots branch out dichotomously from the stem below,
Immeduately above the base of the feaves on the ncrside lies n largo
sporangtum <ocketted 1n a small depression  “The outer leaves bear tlie
microsporangiurz, the mmner megasporangium and the unermost small,
bear traces of <porangmm or not sporanytlerous at all  [he tporangium
divided mto mperfectly developed chambers duc fo the presenco of
strands of tissue runming across front to back  Ihe mun gamctophyie
consists of a single antherrdum and the female pametophyte of a Lm:\d
and shot archegomum with the ovum which fimlly after ferilisation
develops 1nto a highly spectalised embryo sporophyte

ISOETES COROMANDELIANA Linn (Pl XV, I'g 2)

An amohibious er quatic plant of hes or shallow wtcr-
logged areas with 3 lobed root-stock Leaves 6 15 nches fony and
about 1/12 mch m diameter at the middle portion, opaque, smooth
moderately frm i textwe erect, fillform, remicolumnar, tapering to the
pomnt furmshed with coprous stomata, the base romewhat membranous,
dilated rather abreptly  Sporangium large oval or oblong, pale, concave
en the tnersid~, convex on the outerside, verl as or shorter than the
<poranzrrr. Mactompores like gramns of sand, chalk white wath steony
ndges 224 promment close tubercles

Hzh  Ratter corimon sn the marthes, most sorl of Southern India
2xd 1= Berzal 2s reported by Guffith dunng the rams

Bryophyta (Mosses and Liverworts),
Famly—RICCIACE/E.

Formfe er tetestrial plants  Thalles (zzmerophyte) fat, dichets.
o’ Eraeted with two dorsal and semtzal sofaces ~ dotal or
the eoeer ofiee pronded with air spacer wthort er wneh 5 rudimertary

=2 Amienta and archegona sparsely Cstrbooed oo the devaaf
sxfacs, Temesed 11 the trssue of the thal'ss  Speromerom erbedded
e e B2 wrbent 2 salk,  Elatews absent  Speres 2o discharged
o1 e Siorrganio® or of the wall of the copmle and the decay of the
o LE

Key to the go-ec
& Ut e of Ui tRaTlzs welors prees amfe—dia
et g the ta g . . . . - P
E Lo atfarr of i 52"y wth Exact pros awbenda
£t 1 & e i Eurw of the talns . . - Pumocmss

Grems—Roamy ; .
Par sencesioes er Gopens ot terzra’ fr—tzg r}f’zav m
T s el Goateeg i yezeer with Sebrtmeys'r Erzacked {;’ :'i
"'rﬂ:w-‘f slier of wlbch i, parked E- 2 Gune ,} P o
55 e, Ty m ere poor, bor Later en zomarem ' T EEWAS C,’.t '11,’
a0 srelipraniy fregglorly momed T qERCOOTS Sw&d Yv:::"r
Piteond T the thaTue Spere tembecml. e WIS TP '
TERE ar el grmed wivh, e Frerpmerti o e ZTLS N
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RicciA FLUITANS Linn.

A lree floating monaecious plant or stranded on mud, green or yellow
green, thallus 1/2 to 4/5 inch long and about 1/16 inch broad, several
times dichotomously _branched, the segments divergent, linear. The
ﬂo_atlpg from very ‘thin, narrow, channelled towards the apex, without
rhizoids or ventral scales green on both the surfaces. The terrestrial form
broadly channelled tinged with violet along the margin. Rhizoids many.
Ventral scales small confined to nearly the apex of the lobes, colourless
or violet. Capsule forming a spherical protuberance on the ventral side
of the thallus, furnished with rhizoids on the enclosing tissue. Spores
75-90 1 in diameter, brownish yellow, translucent, margin broad, entire
or nearly so, outer surface with areola inner surface with mregular ridges.
Autheridial ostioles prominent.

Hab." Floating freely on the surface of stagnant or slowly running
stream, tanks, ponds and other water rescrvoirs or rooting in the mud
when stranded at the sides or bottom common in the North Western
India and also in Madras and Bengal.

The plant develops vegetatively from the adventitious branches
formed from the ventral side of the thallus.

Genus—RICCIOCARPUS.

Floating plants of dichotomously branched thallus of obcordate lobes
and later fruiting on the muddy soil, rarely forming rosettes. Thallus
provided mostly with polyhedral air chambers; the dorsal surface with
distinct pores; veniral surface with long, dentate, violet coloured scales.
Archegonium surrounded by a rudimentary involucre. Capsule immersed
in the thallus. Antheridia situated in a toothed ridge in a medium

furrow of the thallus.
Rrcciocarpus NATANS (L.) Corda. -
Thallus 2/5 to 1/2 inch long and slightly less in width, 2-3 times

dichotomously branched. Lobes obcordate with a fiistinctbmedllan furrt_)ﬂ
throughout, divided near the apex of the lobe. Air chambers }z:rge wnl
unistratose walls, showing through the dorsal epidermis 11as | e]xago:')tah
areole. Floating forms resemble Lemnas, green or son;ew; at _'v}llo it. W'lds.
long pendant, serrated vx_olet scalqs on the ver}tra] surface with 1 121?‘1)“’
few or absent. Terrestrial form in crowded 1mpe(§fectI roslettes, yeio!et
green, frequently tinged with red, much reduce %)our ess or v
ventral scales and with many colourless smooth rbl'zox es.

Hab. Floating freely in stagnant water or rootmgcvs]rh_er} stra:)ded 53
mud at the bottom or l]a]orggr the margn;,tywth Ltir:ngafi ;rlx(x:saor}a éx:‘z}‘; d

\ ies and other floating vegetahion in :

ﬁ:i{Olezgfnm;articular}y abundant in the Loktk Lake, Manipur.

It is doubtful if the plant is definitely dicecious. Fertile specimens

. - . I
ashyap, Sahni and Biswas are al
arc very rare and the collection of Kashy : e

I fats
ile.  The plant mostly grow rather rapidly by means of
i(t:;rliiiucticn bi)r splitting of the thallus along the median line, the halves

thus separated developing into new plants.
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ALGE

Four groups of alge are recogmsed The classification 15 manly
based on colouration The blue green algee are known as  Cyano
phycez the green algee  Chlorophycese the brown alge

Phcophycere  and the ted alge  Rhodophycee

Pheeophycezs and Rhodophycex are nearly all manne and have not
been considered to be within the scope of the present work  The blue
green and green alge are further sug divided mto various sections and
families out of which only the most common alg: found to be typical
aquatics having direct or indirect beanngs on mosquito life have been
mcorpotated

Cyanophycez (Blue-green alge)
Family—CHROOCOCCACEA

Plant mass exhibiting no diflerence between basal and apieal regions
solitary or assoctated m greganous families or colontes of mdefinite shape
teproduction 1n one two or three directions of space

The genera Chroococcus and Mycrocystis are the two common
genera found m fresh water  Chroococcus turgtdus colontes 2 16 celled
~ells angular by mutual pressure found ' filter beds throughout the
country _ Mucrocystis of which the cosmopolitan spectes M aeruginosa
Kutz (Pl XXX Fig 1) colomes annual or perenmal clathrate of
aregular shape composed of numerous sphencal densely aggregated cells
of blue green colour 34 i in diameter This 15 the most common
plankton spectes found floating i neatly all kinds of inland water reservorr
throughout the plams of India and Burma

The alga lends a charactenstic blue geen colour to an expanse of
water  Under closer examination 1t presents a finely blue green granular
appearance to the naked eye  During hot weather when the alga reaches
sts chmax the floating masses of this alga deteriorate due to exigen
cies of the weather and uts putrefaction sets up unhealthy rotten vegetable
odour 1 nd about the tank jheel etc  Another species M flosaque
Kutz with 1ts colomes ablong with an indistinctly defined hyaline mucous
ivestment are also a common constituent of plankton The condition
<t up by these plankton algae ofer favourible medium for breedmng of
mo quito larve to grow

Famly—OSCILLATORIACE/E

Plantmass forming expandmg slimy layer on substratim  filaments
umb 1nched with sheaths of vanable thickness tnchomes of umform row
of discord cells  straight or flexuous or <ometimes twisted or <purally
cotled  heterocyst absent repraduction by cell division or homogone
Filaments 1 Oscillatoria often exhibiting oscillating movem=nt

Four aguatic genera are distinguished by hardly any sheath and
eylmdncal tnchomes—Oserllatora spirally “corled tnchomes—Sprruling
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hilaments agglutinated b : '
: ; y mucous sheath—Phormidium - .
thick persistent sheath sometimes lameHOSe_.zzzgg‘g:m, filaments with

Genus—OscILLATORIA. (Pl XXX, Figs. 2—5.)

A large number of speci illatori.

L ‘ pecies of Oscillatoria are found in- d
aquatic medium throughout India and B e e 1
st common. mocior & a urma. The following are the

Oscillatoria princeps Vauch.—filam i
. .~~flaments broad forming network of
thick crowded green blue or black floating masses in fres%) or brackis‘;l
water; trlghom‘es 16-60 win breadth, apex truncate or somewhat convex:
cells 2-4 in length. ‘ ’
Oscillatoria tenuis Ag.—filaments floating singl
_ o~ g single or as membranes
with other algae; cells 4-12 p in breadth; 2-4 i in length, partition walls
matked by row of granules on .either side, apex broadly rounded or
shghtly thickened.
_ Oscillatoria  amphibia Ag.—filaments forming slimy membranous
virdigris green or blue-gree expansions or mixed with other alga; cells
2-6 w broad, 7-10 ¢ long apex somewhat conical, cell-contents with

refringent granules.

Oscillatoria splendida Grev.—filaments mixed with other algee or
forming floating membranes, cells 2-4 wbroad, 2-4 times longer; apex
prolonged variously bent or curved ending sometimes with a knob, parti-

tion walls matked by row of granules on either side.

Genus—SPIRULINA.  (Pl. XXX, Fig. 6.)

The genus Spirulina are often found associated with plankton algee
and present in water which does not indicate high sanitary state of water.

Spirulina maior Kutz.—plantmass when aggregated together forming
blue-green or when exposed to sun light yellowish green somewhat ex-
panded membrane but commonly filaments found scattered among other
algee; trichomes 1-4 (¢ in diameter, somewhat flexuous, regularly spiraily
coiled, length of each turn 4y, distance between the turns 61 ; contents

granular blue-green.
Hab. Common throughout the plains of India in fresh or brackish

water lakes, jheels, tanks, pools, etc.
Genus—PHORMIDIUM.

Phormidium fenue (Menegh.) Gomont.—plantmass bluish green,
forming thin membranous layers, filaments very narrow, densely entangled,
sheaths very thin and delicate, somewhat inconspicuous, finally difffuent;
trichomes 1-2 in diameter, straight or somewhat curved, apex' more or
Jess tapering. slightly constricted at the joints; cells distinctly separated
by means of pellucid dissepiments, 2-5 long; apical cell somewhat
conical or blunt; cell contents homogeneous, pale blue-green.

Hab. Common in the plains of throughout India, either forming
ctratum on flooded areas, or along the edges of tanks and mixed with

other alga in various other situations.
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Genus—Lyaceya. (PL XXX, Fig. 7.)

Lyngbya erugineo-coerulea (Kuetzing) Gomont.—plantmass  dull
lue-green forming an expanded layer at first on the substratum but later
n when lifted floating on the surface as thin blue-green membranous
nucous fragments or mixed up with other algac as solitary filaments;
laments long, rather flexuous; sheaths thin, hyaline, fim sometimes | ¢
n thickness; trich 4.6 ¢ in di not con.strlclqd at xhq {oints,
pex hardly tapering, apical cell rotund rarely with slightly thickened
uter membrane; cells—quadrate or more often ]ongcr than broad, 3-8
n length, partition walls distinct, pellucid, rarely with granules along the
vartition  walls, lar, blue-green; gonidia is not of rare
sceurrence in some of the forms, :

Hab. Common everywhete in the warmer patts of India, commonly
in fresh water, sometimes in brackish water.

Lyngbya estuarii (Martens) Liebman.—plantmass widely expanded
forming matted layers on the substratum, when lifted floating in large
woolly masses, blackish or dull bl Al long, fl
forming_entangled masses, rather tenacious, densely crowded, 14-22 1
in width; sheath 1-2 pin thickness at first hyaline, smooth, firm, thin,
finally becoming thick, lamellose, with somewhat roughened surface;
trichomes B-14 ¢ not constricted at the joints: apex hardly tapering, rarely
slightly capitate: apical cell, obtusely rounded. sometimes with slightly
thickened outer membrane; cells 2-4 win length; cell-contents granular
blue green.

Hab.  Common in all the estuarine areas extending right up to the
edge of the water or stranded on sandy. muddy or silted areas among the
mangroves throughout the coastline of India.

Family—NOSTOCACE/E.

Plantmass at first globose o¢ oblong but later on foliose ot bullose blue-
green or variously coloured consisting of a large number of unbranched
filaments embedded in the mucous; sheaths distinct enclosing a_large
number of trichomes homogeneous in structure, persisting or  diffluent,
variously coloured; trich with i or intercalary heterocysts
uniseriate or fl an with torulose or i cylindrical
cells; cells spherical, oval, hemispherical, or oblong cylindrical, straight
or rigid; cell contents blue-green or variously coloured. Production by
hotmogones due to the fragmentation of the fully grown trichomes or by

spherical, oval, ellipsoidal, cylindrical spores arising in relation to the
heterocysts.

Genus—AnaBAENA.  (Pl. XXX, Fig. 8.)

Anabena  sphaerica Bornet et Flahault.—plantmass floating, blue-
green; sheat}:s not distinct around the trichome. hyaline, soon dissolving
in water; trich 36 pin di ) iliform. straight, generally
agalutinated together in more or less para“el bundles, or somewhat
flexuous, cells depressed spherical, or spherical truncate or barrel-shaped
3-4 p long, 3.6 pbroad, apical cells more or less conical, cell contents

1
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granular, blue-green, heterocysts 4-8 in diameter, nearl heri

. , , y spherical; rest-
1n_gh spores 9-14 p long and 6-10 u broad, nearly spherical or elliptic,
either solitary or contiguous to heterocysts, often in short chain like series,
wxltlh thicker membrarie, outer wall smooth, when old slightly brownish
yellow, )

. Hab. Common throughout warmer parts of India in fresh water tanks,
theels and inundated areas.

. Anabena flosaque (Lyngbya) Brebisson.—plantmass frothy, gela-
tinous, lubricous, floating, blue-green; sheaths hyaline, soon disappearing
into water liquid hence almost always absent in individual filament;
trichomes 4-8 in diameter, more or less spirally twisted or circinate, often
making 2-4 tumns; cells 6-8 1 long, 4-8  broad, compressed spherical,
or almost exactly globose; heterocysts a hitle wider and longer than the
cells, or ellipsoidal, intercalary. never terminal, about 6-10 p long and
4-9 1 broad; resting spores 20-50 p long and 6-13 pbroad, slightly curved
or oblique, inequilateral, contiguous to or sometimes remote from hete-
rocysts, often enveloped by a gelatinous sheath, outer wall smooth,
colourless or pale yellow; cell contents with or without pseudovacuole,
granular, blue-green. :

B Hab. Common throughout warmer parts of the plains of India and
urma.

It is a free floating blue-green plankton alpa scmetimes mixed with
Microcustis @ruginosa forming what is generally known as ** water
bloom *’. The alga is in juvenile form during February to April and
produces gonidia or resting spores during Mav'to June before the advent
of the rains when it often sinks down or 1s distributed to differsnt reser-
voirs of water and thus reappears annually under suitable condition.
During the period of fragmentation sometimes in association with other
plankton alge, chiefly Micrecystis @ruginosa, Spirdlina maior and
Spirulina Platensis the sanitary condition of the water of a tank contain-
ing densely crowded floating masses of alge is changed to such un-
healthy state due to development of putrefaction bacteria as it offers
favourable media to the growth of larvee and other similar animal

organisms.

Family—RIVULARIACE .

Gemus—GrLEoTtricHA. (Pl XXX, Fig. 9)

Gleotrichia natans (Hedw.) Rabenhorst.—plantmass at first attached
to the substratum, soherical or globose but later on free floating as bullate,
hollow, soft jelly like pale olive green or greyish green indefiite mucous
masses of varving dimensions, sometimes more than 10 cm. in diameter;
flaments loosely aggregated, sheaths enlarged forming wing like conspi-
cuous expansions at the basal portion, trichomes 7-10 p in diameter,
tapering into long fine hair like apices, lower cells somewhat barrel-shaped,
more or less as long as broad, upper cells longer than the diameter,
cometimes four times as long as broad, ceu-.co'ntents ‘qr.anulag blue-green:
heterocysts 6-12p. in diameter, usually spherical; gomc’i.la cy]mdncalzseae?t
or slightly curved, without the sheath 10-18 in cdiameter, 40-250
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i length, exteral sheaths up to 40 £ 1n thickness, sometimes folded or
wankled or wavy at the margn, hyaline, pale browmsh or yellowsh

Hab  Common throughout the hotter parts of India and Burma 1n
fresh water as free floating mucous masses of colonies

Ancther smaller species—Glaotrichia pisum (Ag) Thur 1s fre-
quently found attached to submerged plants and other substrata as small
gelatinous globose bodies of about 2 mm 1 diameter or as large as a
ﬁmm of pea  Gleotnicha echinulata (J E Smith) P Richter, has

een recorded from Burma

Chlorophyceae (Green Algae).

Famly—VoLvocAaces

Plants forming autocolonies enveloped in a hyalne, homogeneous
gelannous sheath coenobia of defimte shape with definite or andefimte
number of mobile cells often arranged m a globose layer one cell in
thickness, cells all simtlar, or differentiated 1nto vegetative and repro-
ductive cells, vegetative cells spherical, ellipsoid, pynform or disciform
with or without connecting cytoplasmic strands nearly always biflagellate
often with two contractile vacuoles one eyespot and a cup shaped chloro
plast with one or more pyrenords asexual reproduction by repeated
division of on or some of the cells 1n the colony resulting n autocolontes
sexual reproduction by divicion of all cells in the colony developing

g g or heterog " of shghtly different
size or by a true oogamy by the formation of spheres and oospheres
resulting 1 oospores zygote with a thick outer wall smooth or oma-
mented germmation by the discharge of protoplaests which by divniding
and redividing forming daughter colontes

- Genus—Gonum (Pl XXX Fig 10)

Gonwm peclorale Muel —colones more or less square plate with
rounded comers 4 16 celled the 16 celled colomes with 4 central and
12 penpheral cells 50 it in diameter cells globose 10 12 1 in diameter

Hab  In small fresh water pools and puddles or
water reservors often mixed with other alge

P y

Genus—Panporiva - (Pl XXX Fig 11)

Pandortna morum {Mull) Bory —colontes sphenical or oblong elliptical
20 40 p1n, diameter ot when old 50 6C e long 40 50 2 broad, composed
of 4816 or 32 cells cells 6 10y long and 15 20 broad pynform or
angular by mutval pressure epispores of zygote thick walled smooth
arange ted

Hab Common 1 fresh or brackish water pools or rain water tem
porary puddles thronohout the warmer patts of India and Burma

Ths 15 one of the plankton often d with Euglena
sbecies fendine the surface water a green colowr  The presence of this
algze forming ** water bloom ” yndicates fauly high organic contents of

12
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the water which are suitable for sustaining mosquito life. Various shapes
and sizes of the alga has been observed in different habitats both spheriﬁal
as Wel} as el)lptiq—ox'al. The authors, therefore, are not in favour of
separating the Indian forms as oblonga as suggested by Iyengar in his

.

paper entitled ** Contributions to our knowledge of the colont .

clz\x}les of South India ", Journal of the Linnegn Society,c Vgllfilﬁlcill‘;(

,(D o. 329), pp. 328-3_29, 1933.  Iyengar’s new form of this species—
- morum, forma major Iyengar, may also be conveniently reduced to

the forma typica, as production of more than one pyrenoids, larger size

and other girfferences depend on age, climatic conditions, and nature of

{]qotd materials of the medium in which the alga passes through its life
1story.

Genus—VoLvox. (Pl XXX, Fig. 14.)

Volvox aurens Ehrenberg.—colonies spherical or subglobose, 250-
GQO v in diameter, with 500-1,000 cells, cells round 5-8 g in diameter,
with several daughter colonies is asexual ccenolia, sexual colonies with
a few oogonia; cospore when mature 30-50 . in diameter with or without
the spines, spines about 5 pin length, all over the epispore of the zygore.

Hab. Common throughout hotter parts of India and Burma, in fresh
water pools and puddies often colouring the water green which when
examined closely appear granular to the naked eye. The alga is
** oligosaprob *” often found in pure association forming the so-called
water bloom preferring fresher water, abundant in Calcutta filterbeds.
Several speciés have been recorded recently by lyengar.

Family—~HIDRODICTYACEZ.
Genus—PEDIASTRUM. (P, XXX, Figs. 12—15 & Pl. XXX, Fig. 6.)

Pediastrum simplex (Meyen).—colony simple discoid stratum consist-
ing of a central polygonal cell (which may sometimes be absent) and 4-16
or more peripheral pentagonal cells having one inner and two lateral
straight or nearly straight sides, contiguous with corresponding sides
running into an acute cusp somewhat longer or shorter than radical dimen-
sions of the remaining part of the cell; length of peripheral cells includ-
ing about 20 g, greatest width about 10 u. diameter of the central cell 13 p
chloroplasts filling the cell minus the dark or pale green, finely granulose;

pyrenoid conspicuous, central colourless. )

Pediastrum duplex Meyen.—colony generally of 8-32 cells; central
cell rounded at the comers, marginal cells thickened towards, the base,
bilobed at the apices, lobes broad or narrow tgpermg at fhe apices,
apices straight, erect, convergent or divergent with acute knob like or

bidentate ends. .
This is a very variable species and there are about 15 species of
which the following variety is common in India and Burma:— -
. enuinum Al Broun 65 ¢ in diameter (32 celled) margina

Ve long and 9 @broad, central cell subguadrate, 12 p long

lls ovote, 121 ! drale
;sd 9 p, wide, sides concave, gaps subcircular about 6 ¢ in diameter.
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Pediastrum Telras SEhrenbcrg) Ralfs —colony commonly |4-l(> celled,
suborbicular, 50 p in t ginal ce! bp t long
and 8.9 ¢ broad, deeply bifid, subparallel mncision about 2-4 s 1n diameter,
intermediate cells 8 9 1n width, central cell irregularly pentagonal, cell-
wall smooth, cantents granular, pyrenoids single, cells often with scattered
vacuoles 1n older stages d .
Hab  Common (nearly cosmopolitan) throughout India and Burma
extending to Malaya Sn olJy lakes, sxl)agnanl pools, puddles and filterbeds

Genus—Hyprobicryon  (P1 XXX, Fig 5)

Hydrodretyon teliculatum (L) Lagertheim —free swlmmmg nets, up
to 1520 cm_rately 30 em long, ceenocvies long cyhindrical, w

en mature
generally 35 mm long reaching up to §-1 5 cm. in length, quiescent
zoospores 13 25 p long, swarming zoospores 10 i long 8 & wide, gametes
a little smaller

Hab  Common 1n large quantity all over India and Burma 1n stagnant
fresh water tanks, pools and open fllterbeds floating 1n masses  The alga
15 popularly known as the ** water net ™ .

Another larger species Hydrodiclyon reliculatum lyengar with buttle
ceenocytes has been discovered m,Ma ras  This species 1s rather rare

Famly—CHLORELLACE/E
Genus—CHLORELLA (Pl XXX, Fig 13)

Chlorella vulgans Beycunck —cells sphencal tending to aggregate
mto colony, yellowish green, 4 8 1n diameter, often with one pyrenoid,
more or less situated 1n the middle, cell wall smooth, thin hyaline, cell-
contents rather coarsely granular, green

Hab  Abundant throughout India and Burma forming often tin green
or yellowssh green surface film 1n stagnant pools and reservonrs of wate.

he alga 15 adapted to the most vanable conditions of ffe It can be
grown i stoppered bottle indoors It admits of pure culture and can
easily be grown m nomal saline and other culture solutions and also 1n
solid media patticularly Agar Agar  When grown in pure solution the
cells assume smaller size varying from 2 6 1 diameter unlike Prolococcus
vintdis which evidently due to 1ts more subacrial nature assume larger and
healthier forms. This alga although generally free hving yet capable of
growmg within the cells or tissues of 1vertibrates and thus establishing
1 sywbiotic relationship with the ammals  Another species Chlorella
pyrenoidosa Chick—has been observed to grow indoors m water nch
with organic matters  Members of the allied famly of Qocystacese, of
which the OQocyshis rofeundata  Schndle, O solitorra Wittrock, O
lacustris and O elliptica W West are not infrequently associated with
Chlorella, as also Ecdysichmalys obliqua G S West, Telrardron mimnt-
mum (Al Broun) Honsgud T caudatum (Corda) Honsgug var longis-
pinum pentaed, West, T bengalicum
Wille  These delicate unicellular alges occurning m water of question

able samtary condition offer fauly ble food 1 for the Juit

atve
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;1:;! \;i.;tecsr g}]:;::zx‘:;rg :}u'uaglc [or sust?mn}g mosquito life. Various shapes

. c alga has been observed in different habitats both spherical
as well as elliptic-oval.  The authors, therefore, are not in favour of
separating the Indian forms as oblonga as suggested by Iyengar in his
parcr entitled ontributions to our knowledge of the colonial volvo-
cales of South India ™, Journal of the Linnean Society, Vol. XLIX
(No. 329), pp. 328-329, 1933. lyengar’s new form of this species—

- mmorum, forma major Iyengar, may also be conveniently reduced to
the forma typica, as production of more than one pyrenocids, larger size
and ather differences depend on age. climatic conditions, and nature of
Ifqo!d materials of the medium in which the alga passes through its life
Mstory,

Genus—VoLvox. (Pl. XXX, Fig. 14.)

Volvox aurcns Ehrenberg.—colonies spherical or subglobose, 250-
(}QO i diameter, with 500-1,000 cells, cells round 5-8 1 in diameter,
with scveral daughter colonies is asexual coenolia, sexual colonies with
a few oogonia: oospore when mature 30-50 1 in diameter with or without
the spines, spines about 5 in length, all over the epispore of the zygote.

Hab. Common throughout hotter parts of India and Burma, in fresh
water pools and puddles often colouring the water green which when
examined closely appear granular to the naked eye. The alga is
** oligosaprob ** often found in pure association forming the so-called
water bloom preferring fresher water, abundant in Caleutta filterbeds.
Several speciés have been recorded recently by Iyengar.

Family—HIDRODICTYACEZE.
Genus—PEDiAsTRUM. (Pl XXX, Figs. 12—15 & P1. XXX, Fig. 6.)

Pediastrum simplex (Meyen).~—colony simple discoid stratum consist-
ing of a central polygonal cell {which may sometimes be absent) and 4-16
or more peripheral pentagonal cells having one inner and two lateral
straight or nearly straight sides, contiguous with corresponding sides

- running into an acute cusp somewhat longer or shorter than radical dimen-
sions of the remaining patt of the cell; length of peripheral cells includ-
ing about 20 p, greatest width about 10 ¢ diameter of the central cell 13 p
chloroplasts filling the cell minus the dark or pale green, finely granulose;
pyrenoid conspicuous, central colourless. o

Pediastrum duplex Meyen.—colony generally of 8-3Z cells; central
cell rounded at the comers, marginal cells thlckened‘ towards, the base,
bilobed at the apices, lobes broad or narrow tapering at the apices,
apices straight, erect, convergent or divergent with acute knob like or

bidentate ends. _
This is a very varable species and there are about 15 species of

which the following variety is common in India and Burma :—
i Al Broun 65 w in diameter (32 celled)
Var. ) fg?zuz{:)iz and 9r(§1.broad, central cell subquadrate, 12y long

cells ovote, A Sra
and 9 ¢ wide, sides concave, gaps subcircular about 6 ¢ in diameter.

marginal
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Pediastum T * « ™' ' ‘R ™ ' mly 4-16 celled,
suborbicular, 50 ronal, 12 long
and 8-9 p broad, 4 pin diameter,

intermedhate cells 8 9 1n width, central cell uregulatly pentagonal, cell-
wall smooth, contents granular, pyrenotds single, cells often with scattered
vacuoles 1n older stages

Hab  Common (nearly cosmopolitan) throughout India and Burma
extending to Malaya n ol!lakes, stagnant pools, puddles and filterbeds

Genus—Hyprobieryoy (Pl XXX, Fig 5)
ydrodicl trculat Lagerheim —free swimming nets, un

to 15-20 em rarely 30 cm long, ceenocyies long cylinducal when mature
generally 3-5 mm long reaching up to 1-1 5 cm 1 length, quescent
zoospores 13 25t long  swarming zoospores 10 ¢ long 8 ¢ wide, gametes
a little smaller

Hab  Common 1n large quantity all over Indra and Burma in stagnant
fresh water tanks, pools and open fltetbeds floating n masses  The alga
15 popularly known as the ** water net ™ .

Another larger species Hydrodictyon rehiculatum lyengar with bnttle
ceenocytes has been discovered m’Madras This spectes 1s rather rare

Famly—CHLORELLACE/E
Genus—CHLoReLLA  (PI XXX, Fig 13)

Chlorella vulgans Beyeninck —cells sphencal tending to aggregate
mto colony, yellowish green, 4 8 1n diameter often with one pyrenoid,
more or less situated 1 the mddle, cell wall smooth thin hyaline, cell
contents rather coarsely gmnular. green

Hab  Abundant throughout India and Burma forming often tnin green
or yellowssh green surface film 1n stagnant pools and reservous of wates
The alga 15 adapted to the most vanable conditions of hfe It can be
grown 1n stoppered bottle mndoors It admits of pure culture and can
eauly be grown i normal saline and other culture solutions and also 1n
sohd media patticularly Agar Agar  When grown 1n pure solution the
cells assume smaller size varying from 2 6 ¢ diameter unlike Profococcus
vindis which evidently due to 1ts more subaenal nature assume larger and
healthier forms. This alga although generally free hving yet capable of
growimg within the cells or tissues of mvertibrates and thus establishing
1 sywbiotic relationship with the ammals  Another spectes Chiorella
pyrenotdosa Chick—has been observed to grow indoors n water nch
with organic matters  Members of the allied family of Oocystaces, of
which the Oocystis roteundata Schmidle, O solitoria ok, O
lacustriy and O ellipica W West are not nfrequently assocrzted w %
Chlorella, as also Ecdystchmalys obltqua G 8 West, Tebatdion s
mum (Al Broun) Honsgud T caudatum (Corda) Honsoirg, s2r frapss
paum Lemmerman T pentaedrieum W & G S est, T. Leneglopr
X{Bim‘;rmhesz; ‘i!ellcate ;mcfen‘lﬂar ahz{a:’i OCCUITING I wates of greet; o

ble y condition offer fauly swiable food matersal for £ e s o
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Family-~SCENEDESMACEfE.
Genus—SCENEDESMUS. (PL. XXX, Fig. 16 & PI. XXXI, Fig. 1)

. Scenedesmus acuminatus (Lagherheim) Chodat.—colony of four to
eight cells in single or double series: cells narrowly fusiform somewhat
sickleshaped and cells strongly sickleshaped or Junate tapering into sharp
acuminate teeth, 14-24 p in length witﬁont and 2-4 g in width.

. Hab, Common in standing water and filterbeds throughout India and
urma. The Indian forms are smaller in dimensions.

~ Scenedesmus quadricauda (Turpin) Brebisson.—colony of 2-16 cells
in single or double series; cells oblong-cylindrical, obtusely rounded at
both ends, closely attached to one another along the lateral walls, the
outer cells armed with curved spines; 8-125 p long, 2-6 i wide, spines
8-15 1 long.

Hab.  Very common in all stagnant waters and filterbeds throughout
India and Burma. There are several varieties of this species according
to the nature of the distribution of spines in the cells.

Scenedesmus perforalus Lemmerman.~colony of 2-8 cells, cells 16
long, 4-6 ¢ wide, middle cells oblong more or less concave on either side,
obtusely rounded at their apices, marginal cells convex on the outer sides
and furnished with divergent spines at both ends; spines 10-121long;
gaps intercellular, three in number in a 4 celled colony, 8 . long and

2 u wide.
Hab. Common in stagnant lakes, jheels and ponds throughout India

and Burma.

Family—TRIBONEMATACEZA.
Genus—TriBoNEMA. (Pl XXX, Fig. 2.)

Tribonema bombycinum {Ag.) Derbes and Soli—filaments floating
freely in densely entangied mass nearly throughout the season in fresh
water, light green or when somewhat exposed yellowish green, cells 3-5
times longer than broad, 30-100 plong and 15-22 g wide; akinetes and
aplanospores and abnormal cells are developed when starved or exposed

directly to the hot sun.

Hab. Common throughout the plains of India and Burma in fresh
water lakes, tanks, pools, in shallow springs, etc. The alga seems to
refer better condition of aération. When floating in masses ir offers

shelter and food to mosquito population.

Family—CLADOPHORACEZ.

Plant body richly branched filaments except in the genera Cheto-
morpha and Rhizoclonium, composed of elongated or cylindrical multinu-

cleated cells; chloroplasts or chloroplasts occupying the extemzl gox}x)e of
cytoplasm mostly with a large number of pyrenoids surrounde '!v :‘
conspicuous sheath of starch plates; cell-wall hardly secreting fmucx ag
hence rough and crisp to the feel serving suitable substratum for many



MARSH PLANTS OF INDIA AND BURMA 19

species of Diatoms blue green or green algee, vegetative reproducnon by
means of transverse division of the apical cells or by mtercalary division,
asexual reproduction by means of akinetes or quadniciliated zoosperes,
sexual reproduction by means of s biciliate g , the

1ygospote germinating without a_penod of rest  Altermation of genera-
lz&%‘l San Etmced from the haploid and diplord thallr and some species
(Chelomorpha and CledopFora) exhubiting heterothallism

The members of this fanuly are widely distributed aquatic plants and
sometimes found floating 1n large masses as i Cladophora, Pithophora and
Chatormorpha or forming dense cushions or carpet on wet substratum
exposed to tdal or other overflow water as i Rhizochonwm and

Cladophora a
Genus—CrLaporHora  (PI XXI Fig 3 & 4)

Cladophora glomerala (L) Kuetzing —plantmass _fasciculate, Eem-
cellate, attached to the substratum b{ branched thizoids (heptron or hold-
fast) never floating except when dislodged from the substratum, branches
dense, 1n tufts and pseudodichotomous, cells varying widely 1n dimensions
according to age and position of the cells in first, second or third or more
otder of branches, older cells 250-300 ¢ tn length and 75-80 p1n width,
cells of comparatively middle age 100 200 g long and 25-40 p broad
apical cells 130 350 gt long and 20 25 & 11 wadth, intermediate or apical
cells fruchferous aplanospores sphencal or oval abowt 10 . 1n diameter
Hab  Common throughout India and Burma m fresh water hll
streams or flowing water ot in tanks and Jakes, attached rocks and bricks
and other hard substrata  Pustules of C glomerala often develop on old
shells of snails or other larger crustacea and are camed along with them
as they swim about  Floating balls of Cladophora when dls?odgcd from
the su{s!xata are frequently met with  The species 15 adapted to varying
conditions of water and l);as been found to grow i great abundance n
brackish water arcas and salt water lakes such as the Chilka Lake

The allied species Cladophora crispata (Roth) Kuetzing particularly
the vanety genuna (Kuet) Rabenhorst of fresh water reservours are also
found to grow profusely m streams, flowing water tanks and Blterbeds
The growth of this alge 15 very rapid and ther quick develcpment sn
huge ‘masses prove to be of great drawback n open ﬁ]terbetrs The
entangled plants like many other algee of the same habit provide 1ccom
modation to mosquito larvee as well  This spectes 1s distinguished from
C glomerata by us long little ramified ulumate branches and ranty
of apparent dichotomy and thinner cell walls, and narrower cells diame.
ter of the older cells varying from 40.70

Genus—PrrHopHors  (P1 XX XII, Fig 1)

; Puthophora eedozonia (Mont) Willr —plant of entangled fi
O]

ming cushions at first attached to the substratum but later on free float.
ing, branches of 1-3 orders cells of the pnmary branches broag:r ab::l:t
900 4 long and 70 130 ¢ wide terminal vegetative cells as long as 370 &
long ‘and 70 1t broad, akinetes intercalary or termnal, slightly wflated at
the middle, sometimes somewhat barrel shaped, the terminal akinetes much
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shorter than the ve . ,
ly roun dcd"ﬂ;i’i‘;e‘stgct:zlncl cells, sometimes somewhat conical with obtuse-
wide, 40-258 ,} myeni)a} ary akinetes often in pairs, about 100 to 180 M
wdogonia, var “u(,on’{;' .;Ck. or black1§h brown when ‘matwe. P
Branches solito, ucheriodes 1s included in this widely variable species'
> woflary or opposite, akinetes intercalary or terminal in fiers,

Iab. C '
et dcmc,vo?‘u!non' all over India and Burma, often visible 3s floating
i, censely | rterwoven coarse masses of filaments during hot season
ing lavourite resort for the mosquitoes to breed and larvee to develop’

Family—EDOGONIACE/E.  (Pl. XXXII, Fig. 2,

d Plants aqt'rauc or on wet grounds, filaments simple or branched, attach-
ed at fist by a holdfast at the base, cells cvli drical, sl
towards the rounded or acuminate ap: b onea), slightly swollen
2 o T dounced acuminate apex, which may be drawn out into
3 tong hair; cell division intercalary, by the rupture of a ring-like thicken-
l‘ng}m;.e}t}wr side of the ner wall of each cell at the apices and thus
z};&;:g; ocl :I:lix:xlpxjrgla;'kcciclg; :Il;stt;nc‘: apical cap at the distal end of the cell;
asts parietal, rel ith one or many pyrenoids; asexual
reproduction by multiciliated zoospores formed singly by the vegetative
cell, germinating after swarming without rest, akinetes rarely found in
deogopum in chain; sexual reproduction by fertilisation of eggs and
sperms in QOogonia and antheridia; Oogonia occurring singly or in a series
formed from vegetative cells, opening by a pore or lid through which
sperm may pass; Antheridia either on the same filament as the oogonia
or in scparate filaments that is filaments may be moncecious or dicecious,
male filaments either of the same size as the female or much smaller
when it is called dwarf males which are formed from the germination of
androspores, dwarf males epiphytic either on or adjacent to the oogonia
or sometimes scattered, sperms either one or two In each antheridium;
after fertilisation the egg becomes oospore and after a period of rest
produces four zoospores each of which on germination developes into new

plant.

O. oblongellum Kirch.—a moncecious species with solitary ellipsoid
oogonium, and 1-2 antheridium with the vegetative cells 16-60 ¢ long
and 8-15 ¢ wide and oogonium 34-48 p long and 20-24 wide.

Family—VAUCHERIACEZ.

Plants terrestrial or aquatic, forming expanded feltlike loosely inter-
woven mass composed of much elongated robust tubular sparingly branch-
ed filaments; chlorophyll granules distributed along the walls, with conspi-
cuous oil globules without pyrenoids; asexual reproduction by multlcdlattff
zoospores formed in the clubshaped sporangia at the swollen ends o
branches, the zoospore developing new filaments after a short resting
period or by formation of cysts by breaking up of the contents of filaments

ellose membrane and may, in the begin-
the so called

h developing a thick lam :
and each < ttfchgd to the mother filament thus forming '
d in the Qogonta

g 1 duction by oospores forme
ongoosira stage; sexual reproauction by ; ot
Gore i liated anthrosoids formed in the tubular anthridia,

and fertilised by ¢ _anthy ed §
oospore on germination giving rise to new thread.
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Up till now seven species of Vauchenia have been reported to occur
on moist grounds along the sides and fooded areas of streams or wn salt
and brackish water areas  OF these agamn V' sessths DC and V' ornt-
thocephala Ag are frequently met with in marshy brackish water or
estuanne areas The latter with 20 40 pwide filaments and its charac-
tenstic somewhat beaked lateral cogoma 100 125 p long and 60-75 p
wide and cylindnical somewhat prostrate along the thallus 3035p
anthendia 1s easily distinguished, cospore spherical or ellipsord, 50-75 p
wn diameter  The thallus forming pure assoctation of velvety deep green
felt like expansions i Caleutta Salt Lakes and Port Canning and other
estuarine regions

Conjugatz.

Famly—ZYGNEMACE/AE

Plants free floating, of simple unbranched filamentous forms composed
of eylmdrical cells joined end to end forming an interwoven slippery mass,
the filaments either sessile or attached to the substrata by lateral or ter-
minal sub hyaline rhizoidal outgrowths (heptera) developed from cells
near the end of the filament or by a tendnl-like coihng of the filament,
some species of Sprrogyra and Zysnema growing m flowing streams attach
ed to rocks regularly develop holdfast (lhaptera) such a development 1s due
to contact with rough surface, cell wall thick or thin with an iner layer
of cellulose layer and outer layer of pectose, several species of Spirogyra
having replicate end walls due to development of annular m growths
along the adjoining walls cells uninucleate chloroplasts 1n each cell 1-6,
sgual nbbon like bands (Spirogyra) with several conspicuous pyrenoids on
them, a single axal plate (Mougeotta) and its relatives with several 1re-
gularly scattered pyrenoids and 2 stellate chloroplasts (Zygnema) each
with a single pyrenosd ~ Vegetative reproduction by cell division follow
ed by immediate separation of daughter cells or by fragmentation of
filaments Formation of asexual reproductive bodies (e ) are not
definitely established  Sexual reproduction by the production of zygos-
pores as a result of conjugation by the fuston of amoeboid gametes
Conjugation generally occurs between 2 filaments which awange them-
selves parallel to one another (rarely 3 6 filaments are mvolved i such
conugation too), such Juxtaposition being due to slow movements of the
ﬁlaments, the threads bemg, at the of )]
agglutinated by mucilage although such agglutination of the filaments are
not rare without having conjugation, the threads when thus arranged m
uxtaposition paptllee or conjugation tubes from opposite or corresponding
pomts from other filament and the two papille thus in contact with each
other gradually elongate and the threads pushed apart When the pro-
cesses reach therr full length the cross walls dissolve and an open con-
jugation tube 15 formed and the prolongation of the two_ protoplasts that
have extend i the meantime are thus brought into direct touch and
the process of fusion between the gametes result m a Zygospore The
two methods ol 10n Ily observed 1n Sprrogyra and Zygnema,
are Scalartform (ladder hike) when' conjugation takes place between two
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Genus—Peniom — (P1 XXX, Fig 5)
Penwm Libellula (Focke) Nordst —cells 230-360  long and 35-50 p

broad celi wall smooth often of brownish colour when old, zygospores
g obose and smooth 45-56 (i diameter

Genus—Crosterium  {P1 XXX, Fig 7 & 8)

Closterum  paroulum Nag —cells strongly curved, apices acutely
rounded, distances between both the apices 66-175 1 widtn of the cell at
the centre 8 204, apices | 3-2 broad, cell wall smooth, zygospore
26 35 1 in diameter

Closternum  moniiferum  {Bory) Ehrenb —cell moderately curved
inflated at the mddle distance between the apices 212-370y 24-72p
wide apices obtusely rounded 8 11 p broad, cell wall smooth, zygospore
ellipsoid, smooth

Clostertum Ralfsu Breb —cells very elongate, moderately curved,
inner margin mflated for over half the length of the cell somewhat sudden
Iy auenuated towards the spices nter distance 315 54U p, 42 50 ¢ wide
at the centre, apices obtusely rounded 8 10 u broad, cell wall brown or
redd sh brown, finely stnated strize 28 33 i number C  Ralsu var
hybridum 1s more frequently met with

Genus—EuasTRuM (Pl XXXII, Fig 10)

Euastrum mermus (Nordstedt) Tumer var burmense West ~—cells
mote ot less otbicular 1 outline, as long as broad ox shghtly fonger, 45 ¢
long 1sthmus 12 broad termmal lobes trapezoid, distinctly retuse,
lobes subovate tumours central near the isthmus, simus narrow hnear, m
side view maised at the middle apices suddenly produced, ro.rd~d, 1n
vertical view oblong elliptic moderately inflated at the mddi~

Genus—MIcraSTERIAS (Pl XXXII, Fig 4}

Micrasterias foliacea Bailey —cells subquadrate 6075 2 lony ard
80 95 p. broad semicells deeply tnfid segments hifd e tnfd, <eczndar)
segments nregulatly mcised and dentate, polar sezmen2 cbovz'e, mregu
larly mcised and denticulate cell wall smooth  Th= c=Zs of this spectes
are frequently united end ways into nbbons thoos exsh <eparated

Micrasteras Crux-Melilensts (Ehrenberz} Ratfs—ce®ls more o e
suborbicular tn outhne, 82-126 plong 2od 751232 wedes gom cat,
maily three lobed lateral lobes bifid or somemrmas =53, :a:';!'s:‘ t-
lobes™ omewhat curved ultimate semmezts swrly Foesr  gree—teer
tnicuspidate, apical segments rectanomiz obkmn, eoomzve 2t the pger
bicuspidate at both comers, vericel 1w mirtomtesd RrRes T
produced poles membrane mosth o mirteh . -

Genus—Coswarrre [P 33XY, F5- a3

Cosmartum granalum Brtb—ooll sitfentens e,

tines as Jong as broad 2250 zlony an? "557 masde, Sy s
-
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sinus linear; i 1
Vie“s: illrll:;atrl(,: Zir;:egis tgunc?t&pyra_mxiiate, balsal angles rounded; lateral
obovate; vertical view elliptic, 10-18 & in thi
cell wall of the Indian forms ¢ R rorely frely g
| w rms. are nearly all smooth rarel
This oy the § arly ooth rarely finely punctate.
common cosmopolitan species of th

' I . ‘ e genus and found
tl‘goughout the globe in various habitat. Several varietieg are distinguish-
ed and abnormalities are also recorded. ;

Cosmarium tenue Arch.—cel

: .—cells nearly as long as broad, deeply

lcaotl;sr;rllc‘t]?i :’ l?— Iéé 2 Iﬁng., 12-16 u broad, sinus linear opening ’outwar%s)
0 . - - - . . » !

e ew of li micell circular; vertical view elliptic, 8-9 & in thickness,

Genus—XANTHIDIUM. (P1. XXX, Fig. 10.)

Xanthidium antilopeum (Bxéb.) Kutz.—cells as lon

lo . — as broad
42-76 p. long and 42-7Z p.broad without spines, sinus linear wgith sligh?ly
difated extremity isthmus 14-26 p thick, semicells elliptic-hexagonal, all
the angles slightly rounded, each of the four exposed angles furnished
with a pair of simple, straight or slightly curved fairly long spines 12-40 u
long; central area generally round, thickened and variously scrobiculated;
§1d§ view of semicells circular or subcircular, vertical view elliptic,
21-37 p m thickness; cell wall very finely punctate. Zygospore globose
with long slender spines slightly bifurcate at the apices.

Genus—ARTHRODESMUS.

Arthrodesmus convergens Ehrenberg.—is the most widely distributed
in Indian waters. It is easily distinguished by its cells 33-54 © long,
40-64 1 broad without spines deeply constricted, sinus widely opening
outwards: isthmus 10-17 g in thickness; semicells elliptic, each of the
lateral angles fumished with a spine; spines 5-15 p long, lateral view
globose, vertical view narrowly elliptic with a short spine at each pole,
18-26 p in thickness; cell wall smooth or delicately punctate; zygospore

39-48 u in diameter, globose, smooth.

Genus—ST1AURASTRUM. (Pl XXX, Fig. 11.)

Staurastrum dejectum Bréb.—cells nearly as long as broad in outline,
16-30 . long, 17-27 p broad without spines; isthmus 5-8 g in thickness,
spines 3-8 p long, vertical view triangular sometimes quadrangular, sides
slightly concave. angles terminated by spines.

Genus—SpHAEROzZOSMA. (Pl XXXII, Fig. 8.)
Spherozosma pulchrum 1s a common species in the shallow lakes and
jheels of the hill areas of Assam. Cells forming long tenuous somewhat
-27 p broad, isthmus 6 ¢ thick: semi-

tortuous filament, 10-16 ;J..long,.z.?, ) ck: sen
cells linear-oblong. side view circular, vertical view oblong elliptic with

obtusely rounded poles, 10 ¢ in thickness.

Genus—HrvaroTtheca. (Pl XXXI, Fig. 12))

* Hualotheca dissiliens (Sm.) Bréb.—cells slightly broader than long,
lateraly(rlnargin slightly concave in the middle: 9-33 ptlong. 10-39 ¢ broad,
zygospore 15-25 pin diameter, globose, smooth.
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Genus—Desmipium (Pt XXXII, Tg 9)

Desmidiwm aplogonum Bréb —is fanly common This species 15
charactensed by filaments long and twisted, cells twice as broad as long,
constriction open ond acute, 13-20 @ long and 20-30 p broad, 1sthmus
21-24 g thickness, end view usually tnangul t quadrangular,
zygospore 18-26 . in diameter  The allied species D Swartzu Ag 15
not of rare occurrence  The allied genus Gymnozyga has a representa-
twe spectes m India G momiliformus eastly distinguished by more or less
twisting filaments of barrel shaped cells with the semicells mflated at the
base, cell wall exhibiting fine longitudinal stnations and circular end
view

' Famly—DIATOMACEAE

Diatoms are unicellular or sometimes colomal plants of great beauty
due to their remarkable sculpturing of the silicified cell walls, cell walls
of two siliceous valves one overlapping the other like the two parts ol
a pill box, one half of the cell {epitheca) fiting closely over the younger
(hypothecd), the diatom cell and also the empty wall called ** frustule ™,
when lying with the valve side uppermost 1t 1s said to be 1n valve view,
each valve has a connecting band, the two connecting bands together
forming the girdle, that fit over one another, and when lymg with the
connecting bands uppermost the cell 1s m girdle view, thus there are two
distinet aspects of the cell of a Diatom, slight thickenings intemally at
the centre and at each end of the valve are known as nodules the mddle
one—the central nodule and the two at the ends texmmal nodules, the
furrow or the actual slit extending 1 the form of a median ke through
a sort of ndge between these internal central and termmal nodules—
constitutes the frue raphe as opposed to pseudcraphe which refers to the
linear smooth axial area separating or demarcating the two systems of
stniae as‘vmble m valve view, the shapes, sizes, nature of strations and
differences m valve and gudle view, vary widely, the protoplasts usually
a penpheral cytoplasm with a central nucleus, smaller brownish pigments
constrtuting the endochtome plates, the golden brown colour 1s due to
Diatormin which marks the green constituent of the chlomphyl and 15
soluble 1 water, repmducnon by ordmary nuclear division of plant cell
produciag ke the cell of & Desmid by the separation of two halves the
mother valve producing the new valve on the naked side and thus the
larger parent valve overlapping the smaller daughter valve, sexual repro
duction by formation of special cells {auxospores) resulting from gametic
fusion of two similar protopl however may also be
produced by separation of the valve and subsequent escape of the proto-
plast developing when free into a new frustule, or by division of the
protoplasts apogamously into two daughter protoplasts and finally Iike
independent spores developing nto new cells or sexually by conjugation
of a pair of protoplasts from two contiguous cells  Auxosnore may thus
be a naked protoplast, an asexual spore or a zygospore—all finally restored
to the size of normal frustule

Locomotion of free living colonial but mostly type or Diatoms are
visible under the microscope.  Vanous theoties have been advanced on

o
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the different kinds of m . .
gliding motion. ovements which may be exhibited as jerky or

: e ~ .
YO-é%;r;eﬁ)rg aﬁinés41\utz: var, fascrcz.zlata.(PI. XXX, Fig. 7) frustule
commo 2 g and 4u x'wde, 1_5 markmgs mevery 10%. It'is extremely
Somn greal abunaance either solitary or as plankton or floating in
20 Iim on an expanse of water in fresh and brackish water pools, lakes
rivers, efc., S, acus (Kutz.) Grun. is also a common species ir,x lndi';
?nnctlhgxﬁgﬁa and this species sometimes ascend up to a height of 7,000 fec;
ills. ‘

~ Navicula viridis Kutz. *(Pl. XXXll, Fie. 6)—frustu

mflated at the middle, broadly rounded at gxe pZ)les, 701-680 eiflonig;lég,
20-24 p wide at the centre”15 (1 wide towards the poles, 12-15 markings‘
m 10 . This species is also a common Diatom in fresh water pools,
tanks, ditches, lakes, etc., in the plains throughout India and Burma.

Charales.
Family—CHARACEZ.

The plants are diagnosed by their Equisetum like vegetative growth
exhibiting a whorled lateral branchings of limited growth anchored at the
base by means of rhizoids to the substrata. The vegetative body is a
profusely branched cylindric stem or main axis differentiated into short
nodes and long internodes, from the nodes arise whorls of branches which
are of two kinds :—one of limited growth often spoken of as leaves and

" the other, resembling the parent axis, are of indefinite growth. The
plants are erect and grow to a height of generally 20-30 cm. or some-
times up to a metre, The basal nodes are also the points of origin of
typical corticated cells formed in Chara and Lychnothamnus but entirely
absent in Nitella and Tolypella. The internodal uncovered cells of
Nitella exhibit distinctly streaming movements of protoplasm.  Vegetative
propagation takes place by means of tuber like outgrowths, special bran-
ches, etc., formed on the rhizoids or around the nodes of the buried parts
of the main axis. The so called starch—stars are the subterrancan nodes.
Sexual reproduction is complicated and takes place by ferilisation of
oosphere by sperms developed in an antheridium.  The walls of antheri-
dium are composed of 8 triangular plate like cells the shields. Atfz
elongated cell manubrium projects centripetally out from thc_ centre ©
cach shield bearing a terminal head cell. The head cell divides into

a number of similar cells each of the ultimate cell gives rise to a paw

, each of which containing about 200 cells and each of th.c.'c
of filaments e o e

cells again proaucing a sinale biciliated spirally coiled sper

d apical cell replacing a sccondary I'Jmnch and contalne ‘:3
single large egg cell or ovum filled with starch and oil g]oilm]c{l. }T}"i wa d‘
of the ooronium is invested by spirally wound clongate c;: ; cc‘,\c'.ffrfrﬂ
from the basal cell. On the top of the oogonium cac.h of !{c :??rh:::,.
cell cuts off a conical tip cell the cluster of these cm\s'r(z}do {C;m.‘;'c x!;m
tipcells is known as crown or corona. During the pcgl o nmk:,npm
these crown cells spread apart leaving slits of for the sr;or’rm‘ > o
through and finally one of them fucine with the o}mm{m f\xl!;ﬁ, o +
ing in an oospore. Oospore  develops an outer hard cover to pree

is an enlarge
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testing stage  After the dommant period under sutable conditions the
spore germinates sending out a simple f and an gated rhizéidal
cell From such a filament known as Pro embryo finally anses the adult
shoot as a lateral branch

Out of about forty species of Charace recorded the common
species are —

| Nitella muwabihs Nordstedt —dicecious spectes  stem 500 g
diameter whorls of 6 8 p long branches branchlets once furcate oogoma
clustered 2 3 together a few solitary conspicuously stalked up to 5 mm
long 550 700 plong and 475 575 pwbroad spiral cells showing B cenvolu
tions crown cells broadly comcal 50 plugh 75 wbroad  deciduous
anthenidia 23 clustered * 500 600 p in diameter oospores 300 p thick
deep golden brown 1n shallow pools in Upper India

2 Niutella fa Braun headia 275 1w &
often clustered 275 310 p long and 250 275 wbroad and 175 225 u thick
This species 15 widely distubuted throughout India and Burma ascending
4000 feet 1n the Simla Hills

Chara zeulanica Whlld ~—coronula  straight to  broadlv spreading
oospote €00 725 plong  spine cells short and scarcely visible on some
stems  The forms vary widely occurnng throughout India and Burma

Chara fragths Desv —a worldwide species occurnne  throughout
Upper India and ascending the hills of Kashmir and the Sikkim Hima
layas up to an elevation of 16 000 feet

Chara branchupus Braun ——s another widely distnbuted species m
Tndia and Burma
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EXPLANATION OF FIGURES.

PLATE 1

l—N{mphma rubra —{a) Portion of a plant with leaves and open flowers (b}

ongitudinal section through the torus, {c) transverse section through the ovary

2 —Nymphea lotus () Portion of a plant with leaves and open fowers (b}
longitudinal section through the torus, (<) transverse section through the ovary

3 —Nymphra stella —(a) Portion of a plant with leaves and open flowens (b)
structure of the staminal whotl

4 _Nymphza cyanes —(a) Portion of a plant with leaves and open flowers (b)
base of the plant with young leaf buds {c) longmitudinal section through the
torus (d) transverse section through the ovary

PLATE 1f

| —Euryale ferox —(a) Two full sized leaves, (b) a flower ()} long tudimal section
through an open flower (d) transverse section through a frut (c) longitudinal
section through a frart  (f) seeds

2 —Nelumbium speciosum  var_ tubra —(a) Trailing xhizome with leaf buds (b) full
mzed leaves, (c) open flowers and a flower bud (d) torus with a bunch of
stamens, {c) surface of torus showing the postion of the seeds embedded i
the torus, {f) longitudinal section through the torus and the se:

3 —Ceratophyllum demetsum —{a) A young plant, (15) portion of submerged floating
zl;)ool, {¢) capillary leaves (d) ovary and style (¢} a winter bud or tunom,

a sec
4 —Nelumbtum speciosum (var typica white) (alba) —{a} Trailing rhizome with leaf

uds full smized leaves” (c) open Aowers and a fower bud  (d) torus with
a bunch of stammnal whorl and portion of a torus longiudinally eut open
{e) 2 see

PLATE Il

1 —Trapa bispinosa ~—{a} Portion of a plant {b) portion of stem with roots and
c;p.llay leaves {c) one half of a flower dissected longitudmally (d) frutts
longitudinally cut open

2 —Lagarosiphon Roxburghu —(a) Portion of the floating stem with adventitious roots
developing from the nodes (b) portion of the shoot with well developed
leaves more or less crowded towards the apices (¢} a flower (d) a flower
bud and a flower with two stamens {¢) ovary and its transverse section

3 —Leersia hexandra —(a) Portion of flowering plant with leaves and roots at the
nodes (b} a rather spreading pamicle, {¢) an open flower ({d) a flower dis
sected showing the lodicule stamens and ovary with style and stigma

4 —Nymph=a esculenta —{a) A basal pottion of a plant showng rhuzome leaf buds
and a flower bud, (b) full mzed leaves and open fowers (9) longitud nal
section thtough the torus showing the arrangement of stamens and prstil
transverse section through the ovary

PLATE IV
1 —Oryza sativa —{a) Portion of the plant wath the toot (5} a panicle, {c} an open
flower (d) a stamen (e) a frut with awn
2 —Aeschynomene aspera —(a) Pott on of the thoot (?) parts of
{?) a fruit Jongstudinally cut open showing the nlla;hmem of the ;ee:lﬂ @ e
3 —Aeschynomene 1nd ca —(a) Portion of the plant with root stem lea
open fower wih leaf and busal shpales (6} # oot (@ a fron long tudnally
eut open showing the position of the seeds
4 —Neptunia oleraces —(a) Portion of the plant with woot stem leaves and fruts
a bunch of foaters or respuatory organs (2) (c) an ope

seed burst open X
(129 ) T

f a fower dissected



130 EXPLANATION OF FIGURES.
PLATE V.

Fic, l.-——lpo;no;a aquatica.——(a} Portion of the plant with root, stem and leaves; (b} pant
of the flower dissected to show the position of stamens and pistil,

Fic. 2.—Limnanthemum indicum.—{a) Portion of the plant with leaves and inflorescence :
(8} corolla spread out showing the position of stamens in relation to the
petals ; (c).pxsnl with basal calyx lobes; {d) transverse section through an
ovary showing the ovules attached to the placenta.

Fic, 3.—Limnanthemum cristatum.—(a) Basal portion of the plant showing the nature o
thc_root ;. (b} upper portion of the plant, leaves and flowers; (¢} a leaf hearing
at its axil flower buds and open flowers; (d) a flower spread out; (e} petals
separated shm\_fmg the attachment of the stamens; {f) pistil with caly); lobes ; {g)
transversc section of the ovary and a seed. ’

F16. 4.—Aldrovanda vesiculosa,—{a) Portion of the plant; (8} s whorl of leaves and
an open flower; (¢} a seed; {d) transverse section of the ovary,

PLATE VL

Fic. 1.—Oecnanthe bepgalcnsis.»«(a) a plant with roots, leaves and flowers; (b) an
umbellate inflorescence; () an open flower; (d) fruit and its transverse

section,

Fic. 2.—Enhydra fluctuans.—(a) Portion of a plant; (b) an axillary flower head; {d) a
disk-floret; (d & d) florets; {e) cypsila (see(d)). ¥ (@

Fic. 3.—Hydrolea zeylanica.~—{a) Portion of a plant with roots, leaves and flowers;
(b & b') open flowers showing ventral and dorsal sides of calyx and corolla;
(c) Pistil with calyx lobes; (d) transverse section of ovary,

Fi6. 4.—Limnophila Roxburghii.—(a) Portion of plant with roots, leaves and Rowers; (b}
petals dissected out showing position of stamens; {c} pistil with calyx lobes:

(d) transverse section of the ovary; (e} seed.

PLATE VII.

Fi¢. I.—Limnophila conferta.—{a} a plant with roots, leaves and fowers; (b} a leaf
enlarged; {c} a flower longitudinally cut open; {d} a pistil with calyx lobes;
{e) transverse section through the ovary.

Fi1c. 2.—L.imnophila hypericifolia.—{a} Portion of a plant with leaves and flowers; (b} a
flower; (¢ & d) a flower cut open showing the calyx and corolla lobes, stamens
and pistil; {¢) stamens; (f) transverse section through the ovary; (g} longitudinal
section of the ovary; (h) a fruit burst open with calyx lobes attached at the

base.

Frc. 3.—Ultricularia reticulata.~—{a) Two plants with roots, leaves and flowers; (b) a
flower bud and an open flowers; (c) a flower opened out showing the different
parts; (d) a pair of stamens; (€) capsule; (f) seed showing reticulation,

Fig, 4.—Utriculania Wallichiana.—{a) Full sized plant with roots and flowers; (b) =
flower with adjacent pottion of a stem and leaves; (c) portions of fower

dissected out; (d) stamens; (e} pistil; {f) transverse section through the ovary;
{g) seed showing reticulation.

PLATE VIIL

Hlum tuberculatum.—(a) Portion of plant with roots, leaves and
fruits and their different sections. B.
Jeaves and inflores-
d) a seed

Fic. 1.—A. Myrioph
- ﬂowe);s; (g,) single flower; (c.& ¢ ]
Potamogeton indicum.—(a) Portion of a plant with roots,
cence; (b) single flower; {(c} di.fferent parts of flowers dissected; (

and its longitudinal section showing the embryo.

i i i ; i flower; (c) a flower
6. 2.~Limnophila heterophylla.—{a) Portion of plant; (b} single : )
& cut lc)rpen showing the position of stamens and pistil; (d) transverse section of

SN oo I h 1 d inflorescence
i i i i inflo :
 3._Limnophila racemosa.—{(a) Portion of plant with roots, leaves and Inilgres
Fie. 3 b 61: ¢) a flower cut open showing the position of stamens and pistils; (d) a
fruit with calyx lobes; (e) transverse section of the fruit. iy ®
i i i i ts, leaves and flowers;
. 4.—Herpestis Monniera,—{a) Portion of plant with roots, : ;
Fie. 4 H:i:glc flower; (¢} a flower cut open showing the different parts; {d & 4" ovary
and jts transverse section with an ovule separated out.
t
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Fig, 4 ~Utniculana bifida —(a) Two plarts with roots
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PLATE 1X

- sdicaule ~—(a) Several plants with roots, leaves and fowets showinp
! Dz :ur‘x:?(‘n: of mw!hf )(b) single flower, {c) a fower cut open, (d & d) frmt
and Mts transverse section . i ) » flower
— 1um Jabeliordes —{a) A plant with roots leaves and fowers, a flower,
2Dt e it vt pares (@ & d) 8 frut and v
transverse sechon
3 _Utneulana st-llans —{a) Portion of plant with leaves and inflorescence ®) a
ower {¢ & ¢) fruts and teansverse section of one of them, (d) portion of
wflorescence and sttached fruts, {¢) diagram iflustrating the resnective position
of the flotal organs
4 —Alternantbera sessilis —(aj Poron of pfant with roots Jeaves aad fawers. &
nforescence (¢ & ') a flower and its stamens and putil scparated  (d) »
frot and 1ty transverse section

PLATE X

1 —Utnenlania racemosa —(a) A plant with roots leaves and Fowers, (b) an open
flower {c) different pans of the flower zeparated (d) stamen showing ventral
and dotsal view {¢) frut and its longitudinal section  {f) trarsverse scetion of
fruits and seeds separated out thowimg coarse iczobiculations

2 —Hygrophula spmota —{c) Pothon of plant with leaves and flowers (b) an cpen
Rower [c} & Hower disected out (d) two fruts one unopened on the left

hand mde the other cpened showing seeds mtact and one of them separated

out

3 —Acanthus_thafolus —{a) Portion of plant with leaves and flowers (4) bracts,
{b) a Rower, {c} a flower cut open showag the putil, (d} = frust burst open,
() a seed

4 —Sahcorata brachiata —(ae Portion of plant showing decussate branches (b) part
of the mflorescence  (¢) part of the inflorescence enlarged, (d) fower opened
out showing the position of the only staren and piti] and the fruit

PLATE Xi

1 —Ranunculus sceleratus —(g) single plant with roots leaves and flowers (b) Bowers,
{¢) torus with apocarpus ovary ({d) frut with calyx lobes, (¢) loogitudinal and
transverse section through the ovary

2 —Bythophyton indieum —{a) Portion of plant with leaves and fowers, (B) fower
and bracts (c) a flower cut open frut with calyx Jobes

3 ~Podcstemon  Wallichu —(a} Portion of the plaat with fruts, (b} portion of
plant with fower and frut (c) transverse section of the ovary {d) a seed, (¢}
transverse and longitudinal section of the ovule showing the embryo

leaves and flowers (b} leaf
enlarged (¢

) frut and yps Jopgitudinal sechon, [d) transvene section throvgh
the ovary, {¢) sced with rettculations

PLATE XII

| —Polygonum glabrum —(a) Portion of plant with roots Jease:
s and :
5% Bower oot open {c & ¢) frots (d) transverse section of uﬁ’eﬂ"l’:ffxme'
2 —Polygonum langerum —(a) Portion of the plant with roots Jeaves and inflores

cences flower cut open (¢ & £ frusts, transy
3 —Plygomen hntmnom s (d) transverse tection of the frut

fraits () transverse section of the ('::‘ plat (8) fower ew open (e & of)

4 —Jussima tepens —{a) Portions of plant (5} flower opened out, {c) fruit

PLATE Xl

1 —Hydrochans meteus—ranae —{c) Posion of ol
plant with
(b % 8) burch of foverr (3 mamaal whals of s senmned"
) Alow“'Afl &he ozu;ryp.nd its transvetse sections, {f) seeds s e
—Hpimia Alughat —{a) Portion of the plant with leaves and 1ol
pu s and inflorescence, {3
‘:cwh; :f 'h(:)‘:up‘:n f((:)w:d(d & d) flower cut vpen, {¢) fruit [ 'rnmef,e’
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PLATE V.

Fic. 1.—Ipomeea aquatica.—(a) Portion of the plant with root, stem and leaves; (b) part

. .of the flower dissected to show the position of stamens and pistil,

1G. Z.wLxrgsianthcxir}um indicum.—{a) Portion of the plant with leaves and inflorescence;
it Icoro a spread out showing the position of stamens in relation to the
petals; (c) pistil with basal calyx lobes; (d) transverse section through an
ovary showing the ovules attached to the placenta.

Fic. 3.—-L)mhnanthemum cristatum.—(a) Basal pottion of the plant showing the nature of
the root; (b} upper portion of the plant, leaves and fowers; {c) a leaf bearing
at its axil flower buds and open flowers; {d) a flower spread out; {e) petals
sepatated sho“_rmg the attachment of the stamens; (f) pistil with calyx lobes; lg)
transverse section of the ovary and a seed.

Fic. 4.—Aldrovanda vesiculasa,~(a) Portion of the plant; (8} a whorl of leaves and
an open flower; (c) a seed; (d) transverse section of the ovary.

PLATE VL

Fic. 1.—Qenanthe bengalensis.—({a) a plant with roots, leaves and flowers; (b} an
umbellate inflorescence; (c) an open flower; (d) fruit and its transverse
section,

Fia. 2.—Enhydra fluctuans.—(a) Portion of a plant; (b} an axillary flower head; (¢} a
disk-floret; (d & d') florets; {e} cypsila (seed).

Fic. 3.—Hydrolea zeylanica.—{a) Portion of a plant with roots, leaves and fowers;
b & b') open flowers showing ventral and dorsal sides of calyx and corolla;
{¢) Pistil with calyx lobes; (d) transverse section of ovary.

Fic. 4.—Limnophila Roxburghii.—{a) Portion of plant with roots, leaves and flowers; (b}
petals dissected out showing position of stamens; (c) pistil with calyx lobes:

(d) transverse section of the ovary; {e) seed.

PLATE VI,

Fic. 1.—Limnophila conferta.—(a} a plant with roots, leaves and flowers; (&) a leaf
enlarged; (¢} a flower longitudinally cut open; (d) a pistil with calyx lobes;
{e) transverse section through the ovary,

Fi1c. 2.—Limnophila hypericifolia.—({a) Portion of a plant with leaves and flowers; (b} a
flower; {c & d} a flower cut open showing the calyx and corolla lobes, stamens
and pistil ; (e) stamens; (f) transverse section through the ovary; (g) longitudinal
section of the ovary; (h) a fruit burst open with calyx lobes attached at the

base.
Fi. 3.—Ultricularia reticulata.—{a) Two plants with roots, leaves and ‘ﬂowers;.(b) a
flower bud and an open flowers; {c) a flower opened out showing the different

patts; {d) a pair of stamens; (e} capsule; (f) seed showing reticulation.

Fic. 4.—Utricularia Wallichiana.—{c) Full sized plant with roots and flowers; (b} a
flower with adjacent portion of a stem and leaves; {c) portions of fower
dissected out; (d) stamens; {e) pistil; (f) transverse section through the ovary;

(g) seed showing reticulation.

PLATE VIIL

Hum tuberculatum.—(a) Pottion of plant with roots, leaves agd

e flower; (c & ¢/) fruits and their different sections,
d inflores-

Fic. }.—~A. Myrioph

flowers; (b} singl . ]
Potamogeton indicum.—{a) Portion of a plant with roots, leaves and) !
a see

cence; (b) single flower; (c) different pars of flowers dissected; {
and its longitudinal section showing the embryo.

Fic. 2.—Limnophila heterophylia.—{a} Portion of plant;
cut open showing the position of stamens and
an ovary; (¢) a seed. - " : 1 i forescences

—Li1 hila racemosa.—(a) Portion of plant with roots, leaves and inig 3
Fic. 3. Lm,;mg) c) a flower cut(open showing the position of stamens and pistils; (d) a
froit with calyx lobes; (e} transverse section of the fn]nt. i "
i 1 i wers ;
— stis Monniera.—(a) Pottion of plant with roots, leaves and lio
Fle. 4 H:itxfge!c, flower; [c) a flower cut open showing the different parts; (d & d'} ovary

and its transverse section with an ovule separated out.
3

(b} single flower; {c) a flower
pistil; (d) transverse section of
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PLATE IX,

-] reaule —{a) Several plants with zesty, leares and Qowens showiny
fio 1 Dntﬁzuxlx‘:‘:u:ugfcg\;nmhs )(b) nogle flower, {c) a fower cut open, {d & d) frut
and its transverse ;ecnonA ; . : it E a fonet
- mdes —Aa] ant with roote leaves and Fowers, a fa N
Fio 2 —~Degattu bbehod e fent pors (f & 41 & feat and
transvense sechion
Fio 3 —Utniestana wt-llang —(o) Portion of plant with feaves and inflotescence, (6} a
(¢ & ¢} frats and transvene section of one of them, {d) portion of
foescence and atached Gute (¢} dragram allustrating the espective position
of the floral otgans
Fic 4 ~—Alternanthera sessilis —{o) Porhioa of plant with toots leaves and flowen, (b}
\natescence, (¢ & €) a flower and s stamens ard putil sepszated, (d) 2
{nnt and its transverse sechion

PLATE X

Fic 1 —Utnculana racemosa—{a) A plant with roots leares and flowens, {b) an open
flower, [c) diierent pars of the flower sepatated {d) staren showing ventsal
and dorsal view, () frut and its lonitudinal section, {f) tramavese section of
fruts and seeds separated out showing cosrse serobiculationt

Fic Z —Hygrophila sp toss —{c) Portion of plaat with leaves aud fowers, (b} an ern
fower (c] a flower dusected out (d) two fruts one wncpesed on the eft
hand mde the other opened thowing teeds lact and ene of them separated

out

Fic 3 ~Acanthus ilafohus —{a) Portion of plant with lesves and flowers, (4} bracts,
b)) n ﬂm&(er (<} a Hower cut open showing the putl, () a frut bunt vpen.
e} a see

Fit 4 —Salicornia brachuata —(a? Porion of plant stowmg decussate branches, {5) patt
of the mflotescence  {c) pant of the mfotescence enlarged, (d) fower opened
out shawtng the postion of the only staren and putil and the frost

PLATE. X1

Fie —Ranimlmlus uz}lentu! —{0) single plaati with roots leaves and flowens, (6) Bowers
c) Yorus with apocatpus ovary, by
o (9 tows. “n,ommﬁ{f[ﬁ?m@y rat with calyx lobes (e} fonptudmal and
1¢ 2 —Bythophyton ndicum —{a) Portion of plant with 1
s 0 v i o B ron e e e () Fover
Fi6 3 —Podcstemon Wallicht —{a) Portroz of the plant with frun
plast with ower and frait (c) tramsvense section of the ovary, (d) u seed, (o)
transverse and losgitudinal section of the ovule thowwmy the t(‘n!m;n '
Fch-Ut:;\:‘:i::s b(f'd“ «‘(a) ;I'u;o ‘phnt:d with toots leaves and flowers, {b) leaf
Tyt Ll o
et ?{) ‘u“duw“ ‘: x' et;’cn:l.':ho::a) section, (d) transverse section through

(8) portien of

I PLATE XIl
16 1 —Polygonum glabram —{e} Pot § pl
. (g) a flower cut open (2 &m:')nfm?:: m(l‘; l:banrx‘:oe(:xe
16 2 —Polygonum lamgerum —{a} Partion of the plane with
cences (b} flower cut open (¢ & ¢) frunts { ram
Fi& 3 —Polygonum barbatum ~{a) Pottion of the !a;u {
Fe 4 eus, {d) tansvene sechon of the frg b

leaves and ynBorescence;
sction of e o
00ts  Jeaves Eoves.
transverse section :?dx!: fopr
8} Hower cw s, - & £}
~—Jusnza repens —(a) Portions of plant {5} fawey spened out, fo) B

o e

PLATE X1
Fi5 1 —Hydrochans maras—rapae
@ &8) bk ot e ;(’Smfﬂmﬁ.fh”b—"xfk i B
Fic 2—aj wes (¢ & e} ovary and gt Naosrere let‘;n:.‘x d.--,,~ e
—Al ;;:‘:.:‘ ﬁlénzhn ~—{a} ﬁPomou af the ‘1:2—4 SOV -
sechion of fhe frate (g cong® % 4 Ever ct wrn 4 e €
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PLATE Xlll—contd.

Fic. 3,—Bootia cordat i
. 3, a.—(a} Plant with roots, fcaves and infl
) ! . nflorescences; (b
Fio. 4 Adls;cc(cd ;4(1:) !ﬁowcr dissected ; {d) transverse section of the ovary ) Rowers
16, 4—Ancilema  Mamiltonianum ~({a} Portion of i '
L m. t plant with leaves and flowers:
single flowers; (c) fruit; (d) showing dehiscence of the fruit, e 1)

PLATE XIV,

Fig. l.—Lemna polyrehiza.—{a) Plants with roo ; i
enlarged ihowing d(cx):clopmcnt :;; roootsl;s (2)“%0‘:3':;1 ?d(ej)’ nﬁiz t;::)a:) t(e‘)miim}:tgljly

Fig, 2. wemna trisulea.—(a) Plants with raots ond cladodes; (b) flower; (¢) fruit and
its longitudinal section; (d & ¢) seed and its transverse section.

Fic. 3.—Alisma Plantago.—{(a) Plant with roots, Jeaves and inflorescence; (b & b) flowers :
(c) stamens; (d) ovary;: {e) secd. '

Fic. 4.—Alisma oligococcum with leaves and floral stalk,

PLATE XV.

Fi. 1.—Wolffia acthiza—~(a & b} Plants with roots and cladodes 3 o) a plant with a
flower; (d) flowers; (e) seeds. .

Fic. 2.—Isoctes coromandeliana.—(a) Plant with roots and leaves with basal inflation
enclosing sporocarps; (b & b’} Sporocarp attached to the concave inner walls
of the leaves with the sporocarp separated out on the left.

Fic. 3.—Alisma_reniforme.—{c) Portion of plant—a leaf of the inflorescence; (b) flower
and its parts scpatated out: (c) fruits; (d) a fruit butst open.

Fi6. 4.—Marsilea quadrifolin.—({s) Postion of plant with roots, leaves and bundles of
sporocarps; (b) part of plant with sporacarps at the base of the leaves attached
to the creeping rhizome (stem); (c) transverse section of the sporocarp showing
the arrangement of the Micro and Macro spores.

PLATE XVI.

Fic. }.—Cardanthera triflora.—{a) Portion of the plant with roots, leaves and flowers; (b)

open flowers; (¢ & ¢') flower and its stamens and pistils separated out; (d)
. fruits unopened and open.

Fic. 2.—Monochoria hastefoliz.—{a) Plant with r}xi‘zome‘. roots, leaves and inﬂorescg:nces;
(b) flowers showing posterior and anterior views; (c) stamens; (d} fruit; {e)
transverse section of the frait. : , 1 "

— ia vagiralis.—(a) Plant with roots, leaves and inflorescences; |

Fie. 3. Mngfgz“:ho::iﬁg poster(io)r and anterior views: {c) fruit; (d) transverse section

of fruit,

Fic. 4.—Cypems distans.
inflorescence ;

—{a) Portion of plant with roots and leaves; (8} portion of the
{c) flower; {d) seed and its transverse section,

PLATE XVIL

i i : d leaves; (b) flowers; (c)
~—Pi tratiotes.—{a) Plant with roots, an offset an s 3
Fie. Pla:i-ei iut open{; }(d) fruit and its transverse section showing the ov?}fs& "
ifoli i i ts and leaves;
—Li obtusifolium.—{a) Portions of plant with roo ; b
Fie. 2. Llf‘{gxs:’s}itm(‘c & ¢') ovary and its Jongitudinal section; {d & d froit and its

transverse section. ‘ ‘ .
3. Colocasia Antiquorum.—{a) Plant with roots and leaves; (b) inflorescence; {c)

Fie. floral separated
rin, sagi ) Porti ; basal buds, leaves and
ittari ittifolia.—{a) Pottion of _plant with roots, basa ds, | v
Fre. 4.-——53;(111&;2:6;"5‘ (b) portion of the petiole enlarged; {c¢ & d) longitudinal section
through the ovary.

PLATE XVIL

i i d inflorescences; (b) Lcaves
itima.—(a) Portion of plant with leaves an caves
Fie. stuearex?;g?é}fm(?) ﬂoxgve)r buds and flowers; {d & d') flowers opened and sepa
¥
out; (e} seed.
—Polygonum orientale. )
Fie. 2 pz}\l\?t of the stem enlarged showing
the inflorescence separated showing t
(¢) fruit and its transverse section.

. . _
f plant with leaves qnd inflorescence ;
ving t}‘z)e hairy ochreate stipules; {c} pottion ©

~—{a) Portio
he position of flowers; (d) flower dissected ;
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PLATE NVill—eontd

Q
Fio 3 —Myen wdiea ~{a} Partion of plant with tonts, feares wnd mfuence, L]
Fower {c & d) fruits el
— { plant with Teares and reloescentess
fla 4‘“‘&. :;“.'.'.(ﬁ:::mg)-,Pf};“fu:&nr,'f, B B Dot and vy tramnene p0ix0

PLATE XiX

— of plist wah feaves and ir'nmcmv-z
Fia I-Po(fg)go::z“lt&“ ‘:&::Th“(':! 5:!‘\“:? the &ﬂ«vrutnn. () » Bower opennd osty
(¢} frun and s tramsrense section o oo
t Portion of plant with mots feares and mSere 3
Fie Z—Pﬂ(,zfo;‘rﬁo;a‘:;n&:u?uaﬁn;r’, (c) fower, {d) fruts aed tranavens weetra of
& frat N
—{c) Por i oplant wih socts, Jesves and mfarecences,
B 3t e 14 o of fowen oo svresed, 8
ruts and its fongitodieal secton
Fio 4 ~Lemns momor —{a) & (b? Plants with oot and cladedes, {8} Brmesy [N ]
stamens, {f) poliensy (1) ovary, (R) storata

PLATE XX
- 1a exolets ~(a) Pottion of plant wuh traves and wnd reseencrs, 18] 4
P t Ablln{;:it:‘fnkl fower lcﬂ(m?udml“y culvo;-m, (d) Power Jorpt whirally ¢at open,
(&) fruit, {c) tramsvene section of the frut
B Ulncolata Bezuom ——{a) Porson of plant with leaves and infarercencess 3]
Yeal with a Yladder, {c & ¢} Bowers and iy pans, () Inot avnenely oot
Fic 2 —Crypocoryoe tetospnalis —la) Plant with rocts leaver ard haral Bowers asd
with porons of Yeal mambed, {5} & flower lomztudimally wpened, e & &)
fong tudioal and toanaverse seehions of frust
Fi 3 ~Cryptocoryse vhnta —{o) Plast with 1o0ts, thwrome  feanes and fowen ad

basal fruts, (b) ethated pomion of the spathe, {c] & fower ¢k opeay
longtudmal and transverse sections of frait soed

Fic 4 ~Cryptocorype sprrabs with roots  tuspert and leaves

PLATE XXi

Fic | —Conmehna salicifolia (o) & (o) Plant and \
o o Jen 1 mhten 1 ) s e s vt (8
froat and s transvenie section

Fic 2—Typha clephunton ~—{o) uppet porion of the plant with the aBorescences (1)
transverse section of the leaf showing width xod thicknesss () Rowens; &
fowers *

Fic 3 -—Lagenandra tomeana ~{a) Pottion of the plant wah oot
horescence () sped s, 8 lertor tinte ol Bowers o fewrer and

Fic 4 _u::m)wao%};a?;(& f:lc::g’ with thitome, feaves and spadic, (b) pant of the

PLATE, XXil
e 1o, A A S o
pe > el Ut (e T e e
fe st ety e T G

ant with yootz and il
orescence enlaryed, inflatescence, (B}
— {) glume (bract), (d) fawer, (o) Tt () tansrens

e s PLATE XXt

16 2qittaria guayanenss -~{a) Plant wuth voot
e 2 e e e 4 Lo g e, O] fowe
po) ‘azowu crspum ~(o) Plant with reots  rhyzame .

Yeaves and mflorescence
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PLATE  XXI-—contd.

Fie. 3.- .A
w2 cAponageton monostachyon.—{a) P i
¢ slag - ant with roots, 1l i
or ) ) S, izome
[(:c' ttg:ntcf:llnrgc.d d\yllh inflorescence ; (b) part of the inﬂo;'::(s‘::cn]cc:'vc?c) ai?d "
A ) donmtu inally cut open showing the ovules; (d) fruits and thei CIWCT_,
Fio, 4—No n. and transverse sections, ' o o onee
;. 4.—Nains — i i
minor.—(a) Portion of plant with leaves; (b) bunch of leaves enlarged ;

(c) lower; (d) fruit,

PLATE XXIV.,

Fic. 1, i ieuls i
3—-5:;;1;:: (:}r.ucu].tmrs.a-—(a) Plant with roots and inflorescence » {b) inflorescence
Fre, 2 S!.:x'fpus.Kc ;- (? tg "’Fc ;_()bmm); (d) flowar; (&) fruit and its transverse section,
3 L articuiatus (a bent form),— i i .
) Tower: (5 brass: 1y ).—{a) Plant with roots and inflorescences; (b)
16, 3.-—-—5:(1!;)115 gros{su_s.-(a) Plant with roots, Jeaf and inflorescence; () glume (bract) ;
szcﬁx:)nnn of inflorescence slightly cnlarged ; (d) flower; (e} fruit and its transverse

Frc. 4.--Sc(r£7'rcu¥]n indica.——(a) Plant with roots, lcaves and flowers; (b) flower cluster;
) flower and its different parts separated ; (c) fruits and its longitudinal

sections and seeds.

PLATE XXV.
l.~Eriocaulon Sicholdianum,—(a) Plant with roots, leaves and flower heads; (b & c)
flowers,
16, 2.-=Paspalum screbiculatum.—(a & bB) Plant with roots, leaves and inflorescences;
(¢} part of the spike enlarged: (d) flower; (¢ & ¢') sceds.

Fic, 3.—~Erviocaulon ‘c_minquangularc.-——(a) Plant with roots, leaves and flower heads and
a head slightly enlarged; (b & ¢} flowers and their different parts separated

out; (d} fruit, its transverse section and sced.
Fie. 4.— anicum -indicum.—{a) Portion of plant with roots, runner, and leaves and
inflorescence; (b) flower; (c) o stamen; (d) fruit,

Fie.

PLATE XXVIL

Fic. 1.—Cyperus tagetum.—(a) & (b) Plant with roots, leaves and inflorescence; {c) part
of the inflorescence cnlarged; (d) glume (bract); (e} flower; (f} fruit and its

transverse section.

Fic. 2.—Cyperus procerus.—({a) Portion of plant in inflorescence; (b) part of the inflores-
cence enlarged: (c) glume (bract); (d) flower; (e) fruit.

Fic. 3.—Cyperus articulatus.—(a & b) Portion of the plant base and apex with roots and
inflorescence ; (c) part of the inflorescence slightly enlarged; (d) glume (bract);
(¢) flower; () fruit and its transverse section.

Fic. 4.—Cyperus tagetiformis.—(a & b) Portion of the :
showing branched inflotescence; (c) part of the inflorescence énlarged ;
glume; (c) flower; (f) fruit; (g) transverse section of the fruit.

base and apex of the plant

(&)

PLATE XXVIL _
s.—(a) Portion of the plant base and apex with roots, basal
b} portion of the inflorescence slightly

Fig. 1.—Cyperus corymbosu
(f) transverse section of the

runner and branched inflorescence; n
enlarged ; (c) glume (bract); (d) flower; (&) fruit;
fruit,
2.—FEleocharis plantagin
éb & ¢) portion o
ower. . .
Fic. 3.—A. Eleocharis spiralis.—{a) Portion of the plant base and apex with apical
inforescence; {b) inflorescence enlarged; (c) glume; {d) .ﬂower. )
B. Scirpus maritimus var. affinis.—(a) Portion of plant wn/h leaves; (b) inflores-
cence enlarged; (¢} glume (bract); (d) flower; () stamefi.
L roots, runner and

. . "
— Sejrous tumidus.—{a) Portion of plant base and apex wi .
Fic. 4. S(:pli)cal inflorescence ; (b) inflorescence enlarged ; {c) glume (bract); (d) flower.

ea.—{a) Plant with roots, runner and apical inflorescence ;
glume (bract); (e)

Fis. f the inflorescence slightly enlarged; (d)

L2
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PLATE XXVII.

ves and flowess, (o) & pau
Fic | —Sclap el ) BT o P o ot i i o 19
open flower showing coralla, (c')‘ calyx {:Em with dlruu:- eons (6] baal portion
— ith roots, leaves an wets
Fiz 2 —Vallseri s ) e sved oo (0 Towerss (4 fowet caiae
with stamens separated, (c) flower opened out .
Fic 3 ~Trapa matans —{o) Portion ol plant with floatimg whorl of leaves, {8) fowert,
¢} frut, (d) fongitudinal section of lmn’ P ——
- —{a & a) Pormwon of young and old plast,
P 4 Hﬁ:“}n\‘w‘.ffﬁx‘.nf lu\u‘ (o) older pl:nl without rocts but with uvde(
Bowers, {b) an open flower, (c & ¢) fowers sepsrsted; {d) frust, (e) seeds
PLATE XXIX
Fic | —Acorus calamus —(a) Portron of plant with leaves and mflorescence, {b-c) apen
flowers, {d) section through ovary, {¢) umgle stamen
Fio 2 —Actostichum  sureum —{a) Portion of porophyll, (b} portion of festle frond
showing son, (c) & sporangwm
Fie 3 —A Salvima natans —A bunch of plant
B Salvima cucullata —Buucher of plant
Fic 4 —A Azolla pinnata —{a b) Bunches of plant, {c} with u sporocarp.
B Ricciocarpus natans —{a b) Pottions of Thalli, (c) & section of the thallus
PLATE XXX
Fic T —Microcystis aruginosa
Fic 2 —Oscllatoria pnnceps —Apical pottion of Flament x 300
Fit. 3 —Osuillatona tenws
Fic 4 —Osullatona amphibia —{a) Ameal portion of Rlamentx 100D, (b} portion of
lament showing cells with refungent granules x 1,500
Fic 5 —Osallatona splendida
Fic 6 ~Spuulina major
Fic 7 —Lyngbya mmgmeo-coerules
Fic 8 —Anabena sphenca
Fla 9 —Gleetnchia natans
Fic 10 —Gomeum pectotale.
Fic 11 —Pandorma morum —8 celled colony x 650
Fic 12 —Pediastrum simplex —8 celled colony x 800
Fic 13 —Chlorella vulgans —Few assorted cells x 500 *
Fic 14 —Volvox wurens —Single colony x 125
Fic 15 —Pedinstrum tetras —16 celled colony x $,000
Fic 16 —Scenedesmus acuminatus —4 8 celled colomres > 1 000
PLATE XXX1
Tic | —Scenedesmus perforatus —8 celled colames
Fic 2 —Tubonema bombycinum
Fic 3 —Cladophora glomerata
Fio A—Cl};d:‘;:}}:u;axclnspala var genuina —Pottion of Flament showing the nature of
anching
e 5 —Hydrodictyon zetienlatum —Porion of et x 300
Fic 6 —Pediastrum duplex var clathratum —32 celled colony x 500
Fic 7 —Closterum  momliferum —Single plant x 450
f10 8 —Clostermm Ralfan var hybndum —Sinele cell x 250
Fic 9 —Cosmamum granatum
Fie 10 —Xanthdwm antilopeum
Fic 11 ~Sn::\:l:;n‘s&:um( é{)e]‘:uu:e;l:(’fagnk view of a dferent type of cell than ordinanly
. P
Fio 12 —Hyalotheca dissiliens
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16,
Fic.
Fia.

Fre.
Fle.
Fic.
Fia.
Fia.
Fic.
Fic.

EXPLANATION OF FIGURES.

PLATE XXXII,
l.——Pithophora  odogonia, var. Vaucherioides.—Portion of the branched thallus
with akinetes x 100,
2.—Ocdogonium oblongellum.—{a-b} Portions of filaments with antheridia and
oogonia % 520,
3. —Scenedesmur quadticauda.—~{a-b) 2.4 celled colony x 500.-
d4.—Microsterias crux-Melitensis.~Front view of empty cell x 400,
5.—Penium Lebellula.—~Two voung plants of variable dimensions x §0.
6.—Navicula vindis.—Girdle view of single frustule x 1,000
7 —Syncdra affinis, var, fasciculata.—Girdle view of single frustule x 1,000.
8.——-Sphrerozorma pulchum.
9.—Desmidium  Aptogonun,
10.—Euasttum inermius, var. burmense.—Single cell-front view.



Acanthaces:

Acanthus Loon

Acorns calamus Linn

Acrost chum

Actost chum suzeum Lina
FEschynomene

[FEschynomene  asperd Len
Fschysomene tud ca Lion
Aldrovanda Lipn

Ald ovanda ves culota Lann
Algee

Al'sma

Alsma ol gococeum F Muell
Alsma plamtags Lan

Alsma ten forme Don

Alpna

Alpna Alloghas Rosce
Alternanthera Forsk
Altemnanthera sess1s Br
Amarantacezs

Anabaena

Ansbaena flosaque

Anabaena sphaer ca

Ane lema Ham lton anum  Wall
Aponogeton ech natem Rorb
Aponogeton cnspum Thumb
Aponogeton monostachyon L nn
A odew

Arhrotnemm W g
Arthrocnemum  nd cum M q
Axthrodesmus

Axthrodesmus  convergens
Auplex Lnn
At plex Stocks
Azxolla

Arolla pnnats R Br

Boss

B
Blue green alge
Blyxa
Blyxa ech nasperma Hk £
Blyxa Grffh
Blyxa Roxburgh
Bryophyta
Butomops s

Butomops s Janceolata Kunth

Bythophyton
Bythophyton 1nd cum Hk i

[
Caenalpn o dex:
Cardanthera Ham
Cardanthesa tt fora Ham
Cawdanthers ul g nosa Ham
Censtoplylies
Cerntophyllam Lian
Ceratoptylfum demenum Laan
Ceratogter s
Ceratopter ¢ thal ctro des 1. Brogn
Chamaeraph s gaaed ¢ Hack
Charaeraph s spnescens R Br
Characere
Chata zeylanca
Chara fragls
Chata branchypus
Chenopod acem
Chlosella pyreno dosa ch ek
Chlorella vulgars
Chlorellacess
Cholarophycer
Chroococeus
Chtoococeus tury dus
Cledaphora
Cladophora et spata
Cladophora glomerata
Cladophoratee
Closter um
Closter um mon | ferum
Closterum  parvulam
Closterum  Ralfs 1
Coix aquat ca Rosb
Colacas a ant quorum schott
Commel nd"
Commel na sal e fola Roxt
Commel nacex
Compos t:
Conjugatee
Convolvulaces
Cosmat um
Cosmar um tenue
Cryptocoryne ¢ lata Fsch

Cryploco yne et ospral s kumh
Cryptogam a
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Cvanophycem .
Ciperis Cephalotes VnM .
Cyperus dicticus Linn f.
Cyperus exaltatus Retz
Cyperue tegetiformis Roxb

D

Demidiacex

Deemidium .
Deemidium  upologanum
Deemidinm  Swartein
Dintomncem

Dopattium Ham

Dopatrium  Junceum Ham
Dopatrium lobeliowdes Benth
Dopatrium nudicaule Ham .
Droceracea

E

Eichorna .
Eichornia specicsa kunth
Eleocharis plantaginea R. Br,
Elcocharis fistulosa Link
Eleocharis eapitata R. Br. .
Eleocharis palustris R, Br. .
Enhydra Lour .
Enhydia_fluctuans

Eriocaulea:
Eriocaulon qumqucngularc Lmn

Eriocanlon Sicholdianum
Eriocaulon trilobum
Fuastrum inermius
Eufilicines

Euryale Salish .
Euryale ferox Salish

G

Gentianacese
Glarvotrichia
Gloeotrichia natans Hcdw .

Gonium
Gonium pcctora!e Muc“

Gramincx
Gymnozyga momhformls

H
Halophila
Halophila ovata Gaud
Halorage .

INDEX.
Pacc.
M0 | Herpest Pic.
pestis Gaertn ) . .26, 30
M Herpestis Monniera H. B, & K. ,30
91 Hyalotheca . 124
E’l Hyalotheca dissiliens . . 124
i Hydrilla verticillata Rich . . 50
Hydrocharis cellulosa Buch . , 53
Hydrodictyacen . . . 16
Hydrodictyon reticulatum . . 117
122 Hydrolea Linn . . . . 4
125 Hydrolea zeylanica Vahl . ) 25
125 Hydrophylacew . . . 24
125 Hydropteridinem . . . 14
125 Hygrophila Br. . . . 36,37
. 26, 30 Hygrophila polysperma T. Anders 37
3) Hygraphila Spinosa T. Anders . 38
3] Hygrorhiza . 101
51 Hygrothiza aristata Nees . R (1]
{6
I
Ipomesa Linn 25
57 Ipomeea aguatica Forsk 25
57 Iscetacea 108
92 Isoetes 108
92 Isoctes coromandehana 109
93
93 I
22 Juncaces . . . . 61
23 Juncus . . . 62
87 Juncus pnsmatocarpus R Br. . 62
89 Jussieea Linm . . . . 19
88 Jussiza repens Linn , . . 19
89 Jussiza suffruticosa Linn . 19
123
103 K
;g Kumudini = i3
L
. Lagarosiphon . . 49
23 l.agarosiphon Ruxburghn Benth . 49
4 Lagenandra Toxicaria Dalzell 69
lf" Lasia heterophylla Schott . . 71
H5 [eguminosae . . . 13
115 Lemna paucicostata Hegelm . 73
%4 Lemna minor Linn . . 73
125 Lemna polyrrhiza Linn . . 74
Lemna trisulea Linn . . . 74
Lentibulariaces . . . 32
Limnocharis flava . . . 80
53 Limnanthemum 23
54 Limnanthemum aunntxacum Dalz 23,24
17 limnanthemum cristatum Griseb . 23

a5
¥

E..l.
X
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Pace

4

Limnanthemum indicum Thw 232
L‘lmnanlhemum patviflorem Grish 23 24

26
Limnophila
Limnophila cana Gnff 2719
Limnophila conferta Benth 27 28
Limnophila diffusa Benth 27,28
Limnophila gratisima Bl 27,28

Lumnophila heterophylla Benth 27, 2
Limnophila hypencifola Benth 27 29
Limnophila micrantha Benth 272

Limnophila polyantha Kurz 27,28
Limnophila racemosa Beath 27 30
Limnophila Roxburghu G Don 27,28
Limnophila sessiliflora 29
Limnophyton obtusifolum Mg 76
[ ynghya s

Lyngbya scrugineo corruler Kutz 113

M
Marsileacea 107
Marsilea 107
Marsilea quadnfohata Linn 107
Mhicrastenias Crux—Melitensis 123
Micrastentas  fohacea 123
Mimosea: 14
Mimosa pudica . 14
Monochona hastzfolia Presl 56
Monochorta vaginalis Presl 56
Monocotyledons 48
Mycrocystis m
Myerocystis flosagua Kutz 1
Mynophyllum Linn 17

Mynopbyllum mdicum Welld 17 18
Mynophyllum tubereulatum Roxb 17 18

N
Naradacea 80
Najas foveolata A Br 86
Najar grammea Del 87
Najas indica {Willd} cham 85
Najas mmnor Alliom 86
Navicula vindis 126
Nelumbum  fuss 12
Nelumbrum speciosum Willd 13
Neptema oletacea 16
Nitella acuminata u
Nitella mirabihis 127
Nipa fruticans Warmb 63
Nostocacea 3
Nymphaza 9
Nymph®a alba Linn 1t

Nympheea cyanea Roxb

g10n
Nvmpheea esculenta Roxb

gwu
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Pacr
Nymphra Lotos Lann . 9 10,11
Nymphza Major - oona
Nymphea oleraces Lour 9. 10, 1
Nymphea garviflora 9, 10, 1
Nymphra Pigmera Aw . 9 10,11
Nymphea rubra Rosb 910,11
Nympheea stellata Willd 9. 10,11
Nymphaa verscolor Roxb . 9, 10, 11
Nymphoraceee . . . . 9
[o]
@dogoma oblongellum . 120
Edogonncex 128
nanthe bengalensis Benth . 21
Onagracer 8
O xystacer Hz
Qocystis elliptica 17
Oocystis lacustris. "z
QOocyshis totundaty nz
Occystis solitona nz
Oryza satva Linn 99
Oscillatonacen m
Ocallatona amphilia Ag 154
Oscillatona princeps Vauvch 11z
Oseillatona splendida Grev uz
Osaillatonia tenuis Ag <o n2
Otteha alsmoides Pers . 53
P
Palme
Pondonina. morum ’ 0
Pancum flavescens 5 W 99
Panicum flutans Retz 97
Pancur nterruptum Willd 98
Panicum muticum Forsk 58
Pameum myuruis & B and K 98
Pediastrum duplex 116
Pediastrum duplex var genunum 6
Pedizstrum  simplex 116
Pediastrum  Tetras 1z
Penum Libellula 123
Pheenix paludosa Rexb 64
Phormidium  tenne 1z
Phragmites Karka 102
Pistia stratiostes 67
Pithophora  erdogonia 119
Podostemonaces: 45
Podostemon  Wallichiy Br 46
Polygonum flacetdum 2 43
Polygonum glabrum Wilid 44
Polygonum lamgerum R Br 42 43
Polygonum limbatom 42 43
Polygonum mrnus

Polygonum ortentale Lian
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Palyponum setrulatum, . 42, 44 Teteaid . Pack,
Po )t'p?d‘-a cem . . . . 103 Trapa bispinosa o l2!(;
ontederiacem 55 T P! o
Potomogeton _crimus . . . 83 T:tgz lﬁ)/llsal:ir::::vi;at-.T' tnetsa 20
Potomogeton indicus . 82 Trapa natans - 20
Potomogeton pectinatys 33 Tribonems b; b . 20
Protococens vitidis 17 Tribonematac vemam 118
Pteridophyta . . . 103 Tyohmee cae léf
R Typha angustata 66
anmculaccm . . 3 'Iypha Clcphantina ,Roxb 65
Ranunculus sceleratus Ling . 8 U
Ricetacem 107
Ricein fluitans L . . 110 Sm_b"“‘f‘c’m oo . 21
&icc;ucnrpm natans {{..) Carda . 110 U::(c:s;::m ;L';’; L . , 32
walaria ; ana bifida Linn . 33,34
Rnn:r.;'xr:::timm Linn I;; Utricularin cxoleta Br. . . 33,34
Roppia maritima Linn 84 Utricularia flexuosa Vahl . 33,34
Utricularia hirta Klein . 33,35
S Utricularia racemosa Wall . 33,35
Sapittaria guayanensis 78 Utricularia reticulata Smith . 33,34
Sagittana sagittfolia Linn . 77 Strigu]aria scandens Benj .33,35
Salicornia brachinta Rexb . 41 tricularia stellaris Linn 33
Salvinia natans Hoflm 105 Utgcul!?ria stellaris  var inflexa
Salvinia cucullata Reb 105 o018 . . . . 33
Scenedesmus acuminatus . 118 Utriculana Wallichiana Wight . 33, 35
Scenedesmus  perforatus 118
Seenedesmus quadricauda 118 v
Scirpus articulatus Linn 94 Vallisneria ) 50
Scirpus sQUATICSUS 94 ganisncria spiralis Linn 50
Scitaminere 74 aucheriaces 129
Scroplularine 25 Volvocacea . 115
Serpicula indica Thw 18 Volvox aurens Elitenberg 16
Reshania paludosa Prain 14 w
Sphxrozosma pulchrum 124
Spirogyra maxima 122 Wisneria triandra Micheh 78
Spirogyra neglecta 122 Woelffia arthiza Wimm 74
Spirulina minor kutz . 112 X
Staurastrum dejectum . . 124 - '
Suneda maritima . 39, 40 Xarithlfim.m zmt'dopaeum . - 124
Suaeda nudiflota Moq . 39,40 XY‘{S mdxc'a Linn _ . 59. gg
Synedra offinis 126 Kyris paucifiora Willd . 59,
Synedra fasciculata 126 z
. T Zanichellia palustris Linn 8
Tetraidron bengalicum 117 Zygnema 121
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PLATE 1

Tre 1 Eurvare rerox 11 2 NFLUMBIUM SPECIOSUM Vir RUDRA

k1¢ 3 CEBATOPEILLUM DEMERSUI Yo 4 NELUMBIOM SPECIOSUM






PLATE IIT

Ti¢ 2 LAGAROSIPHON ROXBURGHIT

Fic 1 Tnara BISPINOSA

Fie 4, NYMPHAEA BSCULENTA

T1c 3 LEERSIA HEXANDRA






PLATE 1V,

F16. 1. Oryza samiva. TFi6. 2. AESCHYNOMENE ASPERA,

T 2 AP O N T r o e - . .






PLATE IV

Fro. 1. Oryza sativa. F1o. 2. AESCHYNOMENE ASPERA.







° PLATE V.

Ira. 1. TPOMOEA AQUATICA. Tro. 2. LIMNANTIIFMUM INDICUM.

Fra. 3. ANT] ™ D - 4. 0
LnvaNTHEMUM oRISTATTA ¥ro. 4. Arorovanna VESICULDYA.
3. .






PLATE VI

UANS,
Fra. 1. OENANTHE BENGHAUENSIS. ¥10. 2. EnnypRA FLUCT

Fre. 3. Hyprorxs ZEYLANICA,

¥ia, 4, Losornia noxpuncint,






PLATE v1I
16 1 fmsxormma conresra T'10. 2 TAMNOPRILA FIYPERTCIFOLIA

Fic 3 UTRICULARIA RETICULATA Tic 4 UTRICULARIA WALLICHIANA







PLATE VIIX
Tro 1 (8) MYRIOPHYLLUM INDICUM
Tho 1{(a) MysroPryrruy TUBERCUTATOM Tia 2 IYMNOPHILA RETEROPHIYLIA

Y10 & LIMAOLINZS RACPMuK4 ¥t 4 Heerestss Movrras,






PLATLE IX

lic 1 DoraTniys NUDICAULF T16 2 DoPATRIUM LODFIIOIDPS

Fra 3 UTRICULARTA BTELLARTE T10 4 ALTPRNANTIPRA BFSSILIA
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PLATE X,

. IIXGROPIIILA BLINOSA,

2

Fio

F1a. 1. UTRICULARIA RACEMOSA.

V15, 4. eLaoerr IXLTTET

Fia. 3, Acastmes warourr.






PLATE X1

¥ro 1 Raxusovkus scrrzniros J1a 2 ByrnopH¥TON INDICUM

I''@ 3 PoDOSTEMON WALLICHTT Fra 4 UTRICULARIA BIFIDA






PLATE X
g o Pou-uovmx NIorRyy,






PLATFE XTIT

Fro 1 TIYnrocRAmIS MORSUASIR™ A8, Fio 2 ALPINIA ATILOIN







PIATT \IV

Trie 1 TEMNA rotyrnmIzA Tic 2 JTrMnA TRISULCA







PLATE XV

e 1 WoresA arrmiza 116 2 TsOFTES poROMANDELIANA,

Tic 3 ALISMA RENIFORME lic 4 DMagmsrLea qu+






PLATE XVI

Tia 2 MONOCHORIA IASTAPFOLIA

Tio 1 CARDANIHERA TRIFLORS

g ? MaANOCHORIA VAGINALIA






PLATE XVIL







PLATE XVIIL

F1a. 2. PoLyoaNuM ORIENTALE,

¥16. 1. SUAEDA MARITIMA.

Tia. 4. NIPA PRUTICANS.

F1c. 8. Xymis INDICA.



wr

Py



PLATE XX.
Fi1o. 1 (), UTRICULARIA FLEXUOSA.
F1o. 1. (s). Ureicutaria ExoLETA.  Fic. 2. CRYPTOCORYNE RETROSPIRALIS,

Fia, 3. CRYPTOCORYNE CILTATA. F16. 4. CRYPTOCORYNE






PLIATE AN







PLATE XXIT

Ti¢ 2 LILFOCHARIS STIRATYS

Tic 1 ELEOCMARIS FISTULOSA

Tia 4 Someus

Tio 3 Tirocmams rupRROSA






PLATE XXI

9 ATONOGFTON CRISIUM

Tia

Tic 1 SAGITTARIA CUAYANFNSII

T16 4 Nams mmor

T1e 3 APONOGETON 310NOSTACEYON






PLATE XXIV.

f'16. 1. SCIRrUS ARTIOULATUS. Fio. 2. SCIRvUB ARTICULATUS.

Fie. 3. Scireus Grossus.

Fig, 4, SERPioULA TNpICA






PLATE XX1V.

¥ra 1. Scireus ARTIOULATUS Fre 2 Scirrvs AnTICOIATUS,

d

b

Fro 3. Scrnpos Grosaus,

Fri 4 Cou...






PLATE X\V

Tie 2 Pasratuxt SCROMCUTATUM

Tic 1 Erwocavio™ SIFROLDIANUM

Fre 4 Paxicovm INDICUM

b
3 ERIOCAULON QUINQUANGULARE






PLATE XXV

Tia 2 CyrERUS PROCERTA.







PLATE XXVI.

Fio 2 Cryrerus pr

OCERTA,

Fic 1. CYPERUS TEGETUM







PLATE XXVII.
Fi1e. 1 Cyrerus coRYMBOSUS. F1c. 2 ELEOCHARIS PLANTAGINEA.
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PLATE XXVIII

F1o 1 SesnaniA FALUDOSA F1o 2 VALLISNFRIA BPIRATIS

16 8 IRAFA NATANS liac 4 HYDRILLA VERTICILLATA






PLATE XXIX

Fia. 1. Acorus caraMus F16. 2 ACROSTICHDM AUREUM

!. .';1-"-" I"‘.:," ' Fr
Loy : iy

Fic 3 (A) SALVINIA NATANS. - Fra 4 (A) AzoLra DPINNATA
(B) SALVINIA CUCUILATA (B) RICCIOCARPUS NATANS






PLATE NXIX.

Fro. 1. ACORUS CALAMUS 1Mo, 2 AcnosTICUUM AURFUM.

Fie 3 (A) Sanvina warans

(B) BaLvin T
TA COCULT AT A 4 l(e\) 'éz‘"-u PINNATA






PLATE MW\

Draws v k. Brawas





















