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INTRODUCTION
Floristic, ecological and physio-anatomical studies

of Shlvpum has been comparcd w1th that of other 1nvest1gated parts of M. P
made includes 101 species in 82 genera belonging to 37 families.

Thc collectxon
Ruppia maritima Linn. is a new record

HABITATS
Aquatic and marshy vegetation occupy the

of the hydrophytes have revealed very interesting
results, Though extensive work has been done on
Indian hydrophytes [Dudgeon (1920), Saxton (1924),
Biswas and Calder (1937), Sayeeduddin (1939),
D’Almeida (1941, 1942), Misra (1946), Ratnam and
joshi (1952), Mirashi (1954, 1957, 1958), Kachroo
(1956), Pattanaik and Pattanaik (1956), Sen (1959,
1961), Sen and Chatterji (1959), Maheswari (1960),
Tiwari (1960), Chavan and Sabnis (1961), Seervani
(1962), Subramanyam (1962), Vyas (1964) and Unni
(1967)], there is still scope for such studies on the
hydrophytes in various parts of the country. In the
present paper, the ecology, phenology, distribution
of hydrophytes in various habitats of Shivpuri dis-
trict of Madhya Pradesh along with a comparison
with the other investigated parts of the State have
been presented.

The present work is based on a large number of
excursions made by the author at various seasons
during 1965-67. Herbarium sheets are deposited in
the Botany Deptt., Govt. Science College, Gwalior.

GEOGRAPHY AND CLIMATE

Shivpuri is situated between 24°14’ to 25°55' N
and 77°15" to 78°30’E on the Agra-Bombay Road,
120 km away, south of Gwalior. bhlvpun has a
large number of lakes, tanks, ponds (both artificial
and natural), streams and rivers.

The climate is monsoonic, Mean maximum and
mean minimum temperatures are 48°C and 4°C
respectivcly The ra'my season 1s short. Average
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April to September followed by the cold season.

™A LA
The hot season is from

swamps, a number of lakes, ponds, Kho, rivers and
streams. The number of water courses comes to
more than 150 in Shivpuri district. Many of them
are permanent, while others are temporary. The
following are the important localities from where
obervations were made: Sidhyashwar tank, Yadav
Sagar, Karbala, Bhadaiya Kundi, Chand Patha,
Madhav Lake, Tunda bharkha Kho, Bhurakho,
ditches, irrigation channels, many streams in the
neighbourhood of the Shivpuri City and water
tanks of Satanwara, Pichhore, Dinara, Karera from
other parts of the district. Sindh, Parwati and
Mahuar rivers support rich hydrophytic flora.

GENERAL DESCRIPTION OF VEGETATION

The banks of rivers and water courses with allu-
vial soil and boulders are having Pongamia pinnata
Pierre., Terminalia arjuna Wt. & Arn., Syzygium
heyneanum Wall., Woodfordia fruticosa Kurz. and
Vitex negundo Linn. as woody plants along with
herbaceous plants. Some of the latter Xanthium
strumarium Linn., Eclipta prostrata Linn., Enicos-
temma verticillatum Engl., Canscora diffusa R. Br.,
Limnophila indica Druce., Bacopa monnieri Pennel.,
Phyla nodiflora  Greene., Polygonum glabrum
Willd., Hydrilla verticillata Royle, Cyperus exal-
tatus Retz., Scirpus tuberosus Desf., Fimbristylis
dichotoma Vahl, Saccharum spontaneum Linn,
Ischaemum rugosus Salisb. mainly constitute the
vegetation of rivers of this district.

A marshy and aquatic flora is recognizable in the
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Azolla pinnata R. Br.,, Lemna perpusilla Torrey,
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Ceratophyllym demersum Linn., Utriculgria inflexa contact with water only. They are rootless. Cerato-
Forsk. var. stellaris (Linn. ) P. Taylor, Nymphaea phyllum demersum Linn., Utricularia inflexa Forsk.
stellata  'Willd., Nymgphoides cristatum Ktze., var. stellaris (Linn. f.) P. Taylor are representatives
Hydrilla verticillata Royle, Ottelia alismoides Pers., of this type. They form a pure community.

Vallisneria spiralis Linn. and Potamogeton crispus (5) Emergent amphibious hydrophytes: Roots,
Linn. are common true hydrophytic species. Aes- the lower part of stem, and even in some cases lower
chynomene indica Linn., Smithia _conferta Sm,, leaves of such hydrophytes are submerged under
Ammannia  baccifera  Linn., JusSiaea  perenms water. Aechynomene indica Linn., Caesulia axil-
Brenan., Centella asiatica Urban., Ageratum cony- laris Roxb., Limnophila indica Linn., Asteracantha

zoides Linn., Gnaphalium ;pulv_inatum De‘lile., longifolia Nees, Polygonum glabrum Willd., Com-
Caesulia axillaris Roxb., Hoppea dichotoma Willd., melina hasskarlii Cl, Cyperus alopecuroides Rottb.,

Mazus japonicus Krze., Limnophila i"fiica Druce., C. exaltatus Retz., Scirpus tuberosus Desf., Ischae-
Bacopa monnieri Pennel.,, Mimulus strictus Benth,, mum rugosum Salisb., Vetiveria zizanioides Nash.
Asteracantha longifolia Nees., Justicia quinquean- are common characteristic species of this group.

gularis Koen. ex Roxb., Phyla nodiflora Greene., o hvtes - .
Alternanthera sessilis R. Br., Rumex dentatus Linn., (6) Marshy amphibious hydrophytes: This group

. . of hydrophytes occurs on soft, wet mud or in shal-
mmeling nassgaria Ui, ’ low water forming reed swamp vegetation. Some
Chaub., Cyperus difformis Linn., C. rotundus Linn., g p veg

p Fimbrisiyh noucaneulari plants of this group thrive well even after the sub-
1 r'4 1 . T . . .
. exaltatus gStAZ"i  [Amons }‘}:fuquo'ﬁwm gheans stratum is considerably dried. Smithia conferta Sm.,

) ’g® 1 ol 77~ for ¥ O 7 . . - .
Kunth,, F. dichotoma (L.j vani, oC7pus ',df'” Jussiaeq perennis Brenan., Eclipta prostrata Linn,,
Parker., S. tuberosus Desf., Paspalidium flavidum Hoppea dichotoma Willd., Bacopa monnieri Pen-

i wi, are common . . . . .
Camus., Leptochloa panicea Ohwi nell, Veronica anagallis-aquatica Linn., Mimulus

species of marshes. wet lands and shallow water. . y o
SPELICS OL Inarsiues, woe faliss = strictus Benth., Phyla nodiflora Greene., Alternan-
ECOLOGICAL CLASSIFICATION thera sessilis Br., Eragrostis unioloides Nees are
Aquatic plants occur in various cpnditi'ons s_uch as common species of this group.
floating on water ; either free floating or anchored, (7) Wet land hydrophytes: Slightly away from
submerged and emergent which are flaring on the the margins of rivers, ponds, lakes, there are num-
margins and with little depth. of_ water Or even on ber of such plants. Pongamia pinnata Pierre., Ter-
wet lands near water. Accordingly, the hydrophytes minagha arjuna Wt. & Arn., Syzygium heyneanum
of Shivpuri can be classified under the following Wall., Woodfordia fruticosa Kurz., Vitex negundo
life-forms: ] . . I:inn., are common woody plants of river basins.
(1) Fixed floating hydropnytes: iney are mn con- £oriuiacag  oleracea lLinn., Corchorys triloculans
tact with soil, water and air. Examples from this Linn., Ageratum conyzoides Linn.,, Gnaphalium
group are, Nymphaea stellaia WilldJ., JN,).ng{wzdes indicum Linn,, Xanthium strumarium L., Eclipta
crisiatum Kuntze and Marsilea quadrijoiia Linm. prosiraia Linn., Phyia nodifiora Greene., Aiternan-
(2) Fixed submerged hydrophytes: Generally tkewm s¢ssilis Br., Cyperus difformis Linn., Fimbris-
vegetative parts of such hydrophytes are i.n contact tylz§ dl_chot.o?:a Vahl, Apluda aristata Linn., Veti-
with soil and water but their flowers are raised to «r verig 2izanioides Nash. are some of the characteris-
slightly above the surface of water. Hydrilla verti- tic species of this habitat.

cillata Royle, Ottelia alismoides Pers., Vallisneria
Spiraits Linn,, Potamogeion crispus Linn., Chara

coralline Willd. and Nitella spp. are among such TABLE I: Showing number of families, genera and species of
hydrophyt s Pieridophytes and Angiosperms
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(3) rree poatmg nyaropnyies: 1nEse arc in tuil- Pteridophytes Angios

. A perms
tact with air and water. Such hydrophytes are re- — ~
presente d by some planktOnS like S;{nrogyra spp-» Hydropteridinae icots. Monocots.
Hyd‘rodictyon spp- and vascular p‘.ams like Azeolla Families i 25 7
pim;zata R. Br.,, Trapa bispinosa.Roxb:, Lemna per- Genera 9 56 o4
pusilla Torrey and Wolffia arrhiza Wimm. .
Species 3 62 36

(4) Free submerged hydrophytes: They are in
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DISCUSSION
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TABLE 11 : Showing habit and flowering period of species and their distribution in various habitats of Shivpuri
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>3
~3

S1. No. Name of Species Habit Flowering period Distribution in different habitats
.a c e f g h i
L. Marsilea quadrifolia Linn. Fixed floating and
amphibious After rains C F - C A CCFPF -
2 M minuta Linm: » » o e C - - - F F - - =
3. Azolla pinnata R. Br. Free floating Nov.-Feb, A A - A AGCTC - R
4. Nymphaea stellata Willd. Fixed floating March-May A - - - - A - _ 2
5. Portulaca oleracea Linn. Prostrate wet land Throughouttheyear ¢ F R C C C C - R
6. Corchorus trilocularis Linn. Erect wet land Aug.-Sept. - R R - - F - R R
7. Biophytum sensitivum DC. Wet land After rains ~ - F = - -« F - -
8, Sesbania sesban (Linn.) Merr, Erect wet land Sept.-Nov. - R - F F - - R R
9. Pongamia pinnata (L.) Pierre. Woody wet land Jan.-July R R - - - - - ¢ =
10.  Aeschynomene indica Linn. Erect amphibious Sept.-Oct. - R - - - R R - -
11. Desmodium triflorum DC. Wet land Aug.-Feb, ¢C F C- - CCGCc¢
12. Smithia conferta Sm. Marshy amphibious Oct.-Dec. A - - - - - - -
13, Cassia tora Linn. Erect wet land Aug.-Nov. A R - A CCAUZCGCOZC
14. Potentilla supina Linn. Wet land Feb.-March - - A CCc ¢ - -
15. Terminalia arjuna Wt. & Arn. Woody wet land July-Oct. - CC F R - R AR
16, Syzygivm ini—(L.) Skeels " M“"""}_}une. 666666 =R -
17. S. heyneanum Wall. ex Duthie » L March-Aug. - G C -~ - F F A -
18. Ammannia baccifera Linn. Erect amphibious Aug.-March. C CRGCF A C - A
19. Woodfordia fruticosa (L.) Kurz. Marshy wet land ~ Jan.-April. - F - - - - <2 - F
20. Jussigea repens Linn. g 1xc:i ﬂoat:‘ng or creeping §Cpt-'9ct. - F - - R - - R -
41, J, perennis (l..) Drcnai. SICCL marsay, ampaioious Aug.-Nov, I G F - F - 5
22, Tn{ba bispinosa Roxb. Fixed floating Aug.-Sept. A F - A A A 1.:\ i{ E}
23, Glinus lotoides Linn. Prostrate wet land March-July. R - - A A CCA A
24. Centella asiatica (L.) Urban. 3 2 July-March. F - = o e = = - -
25. Oldenlandia corymbosa Linn. Erect wet land o ¢ FF - F F F - ¢
26. Ageratum conyzoides Linn. » » Oct.-June C CF - ¢cCCZcCoCC
27. Gnaphalium indicum Linn. ’ s Dec.-March - - - C C A CC A
28. G. pulvinatum Delile. Prostrate wet land s - F - A GG GC - A
29. Caesulia axillaris Roxb. Erect amphibious Sept.-Feb A C- ACCC - C
go. Xanthium strumarz'um) Iii'nn' l_{%rectt wnel; Illagsi §§p_t.-,_lan. . A A - A A A A - A
1. Eclipta prostrata (L.) Linn. rect amphibious ajorpartoftheyear A ¢ G C € C C F F
32. Cirsfumfzrvmsis (L.) Scop. Wet land Nov.-March Y - G - - - - - -
33. Amberboa ramosa (Roxb.) Jafri. Erect wet land M:}g)r partoftheyear - - - - R R - - R
. 1 1 inn. ’” 3 0ld sea - - - -
gé. ?Iﬁfﬁiﬁlﬂ.alzeﬁ; g.x.fi!ld. Erect amphibious Nov.-De:? " - g C f f 8 G_ - 9
36. Enicostemma verticillatum (L.) Engl. Procumbent' wet land Aug.-Oct. ¢ ¢C ¢cCcCccccaococoecoce
37. Canscora diffusa R. Br. Erect amphibious Aug.-April, - = C ~ - - < F =
38. Nymphoides cristatum Ktze. Fixed floating Summer and Rainy
an P . . -3 Dongtunta wead Taed A._fefon A E - ‘5 é - g - C
3Y. Hehwotropium Supinum Linn. LTOStrald wet 1ana Aug.-vec, - J J— ¥ ¥ F F - C
40. H. strigosum Willd. Erect wet land Rainy season - F - F F - - - -
41. Ipomoea aquatica Forsk. Creeping, floating -
amphibious Oct.-May F - - € CF - - -
42, Moerremia emarginata Hal. F. Creeping wet land Sept.-Nov. - F - F F F F - F
43. Verbascum chinense (L.) Sant. Wet land. Oct.-March F - - ¢ Cc C - @
44. Mazus japonicus (T.) Kitze. Erect amphibious Jan.-April - F R RRRTRTF -
45 Limnophila inidica (L.) Druce. ”» 2 Rainy and Cold
season A A C- CA G- F
46, Veronica anagallis-aquatica Li R 1;’e ¢ marsh Feb.-fune - F F - - - - R C
47, jeri (L.) Pennel. epent marsny
7. Bacopa monnieri (L.) amphibious Aug.-Dec. A CF AAGCS-TFTF
48. Mimulus sirictus Benth. Marshy amphibious Cold season C -~ - - = - - =~ =
49. Utricularia inflexa Forsk. .
var. steiiarisf(lLinn. f.) P. Taylor Free floating, submerged  Sept.-Dec. C A = -« = = 8 o =
50. Asteracantha longifolia Nees Erect amphibious Nov. -Feb. A G CACCGCCQCCGC
51. Justicia diffusa Willd. Erect marshy wet land Aug.-Feb. F F ¥F F F F F F F
52. J. guingueangularis Koen. ex Roxb. ”» » Oct.-April F F RGG- - - -
53, Rungia repens (L.) Nees Procumbent wet land  Aug-Feb. = - ¢G- F F C G- C
54, In nodiflora (L) Greene. Repent marshy Major part of the
Phyla nodifiora (L.) G amphibious vear AACGCCG CTFTF g
55 Vitex negundo Linn. Erect wet land %Ifter I{innsh - = - = = - -~ A -
56. ] i . ne. ) 2 ov.-Marc - = = - - - <« - F
57. i’ﬁﬁ.’fiﬁfﬁiﬁi" ,.a(,,f}ggg,ecﬁfﬁs_m Procumbent Major part of the
S ma.rshy1 anaphibious D y%::ir. @ A A CAACAUCTF
58. Chenopodi um Linn. Erect wet lan ec.-Mar: R R - C - C ~ F A
50, pal';,?g:g:: ’;lfblgjum R. Br. Prostrate wet land Sept..-March - R - CF C ¢ - A
60. P. glabrum Willd. Erect amphibious Oct.-March ¢ CF F F F C - -
61. Rumex dentatus Linn, » 2 Jan-May F--cag-c¢c- ¢
62. Eughoriba hypericifolia Linn. Erect decumbent wet land Major partoftheyear ¥ -~ - F F - F F F
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TABLE II—Cantd.

Sl No. Name of Species. Habit Flowering period Distribution in different habitats
a c e g i
63. Phyllanthus maderaspatensis Linn. Erect wet land Aug.-Oct. R R - F F G C - ¢«
64. Chrozophora rottleri Juss. Prostrate wet land April.-July - - = -~ - - - - A
65. Ceratophyllum demersum Linn. Free ﬂoatmg Nov -March A A C A A A CVF -
66, Hydriila veriiciliaia {L.) Royle Fixed submerged Nov.-Feb, A - C ~ - - G - -
67. Vallisneria spiralis Linn. ' » Sept.-Dec. - A C - - - G C -~
68. Ottelia alismoides Pers. ’ s Oct.-Feb. A - - C -~ - - - =
69. Commelina hasskarlii Cl. Emergent amphibious Sept.-Nov. A - - - - - - - F
70. C. benghalensis Linn., Wet land Aug.-Nov. F F - - - F - F R
71, Typha angustata Bory. & Chaub. Emergent amphibious Oct.-May - A C ~ - - F - -
72. Lemna perpusilla Torrey Free floating » A A A C C G - A
73. Wolffia arrhiza Wimm. s s s A C C-~ F - C - -
74. Potamogeton perfoliatus Linn, Fixed submerged Jan.-March A C ¢ ¢ ¢ ¢ - -
75. P. erispus Linn., s v ' A C.- - F C F -~ -
76. Ruppia maritima Lmn Fixed submerged Jan.-March - € - -~ - - R - -
MY Mbsnie Alaboasmnd oo 3el Renarment ammnhihing Qs Toe r n — " NN W
1. \JJ’PGIW ubu}la(ru’lliu‘-' L\Ullu. Hlll\al&l{l]t a..l.uyunulvua U‘/})l'-Jallc A & s AV 4 F b
78. C. difformis Linn. ' cC ¢ ¢ G ¢ ¢ ¢c ¢ ¢
79. C. rotundus Linn. Erect marshy amphibious s ¢ ¢ € C G c ¢ ¢ ¢
80. C. exaltatus Retz, Emergent amphibious Cold Season F - C - - - - € -
81. C. iria Linn. s . Aug.-April - - = = - - - - C
82. Fimbrisiyiis ferruginea Vahi » ’ June-Oct. F ¢ &G F - F ¢ ¢ -
83. F. dickotoma (L.) Vahl Marshy amphibious Feb.-June G ¢ G cCcccc ca
84. F. littoralis Gaud. s ' Sept.-Nov. - F ¢ - - - C - -
85. Scirpus articulatus Linn, Erect marshy amphibious ’ - ¢ - A F C - - -
86. S. roylei (N.) Parker T . - ¢ - ¢ - F - - F
87, 8. tuberosus Dest, N ' March-July - F - R - - C - -
88, Apluda aristata Linn, Erect wet land Aug.-Feb, - - - F G C F - ¢
89. Saccbarum spontaneum Linn. s Sept. -Dec. - - - F CF F -~ F
90. Imperata cylindrica (L.) Beauv. Erect marshy, amphibious June-Oct. - &G - F G C C - -
91. Eragrostis poaeoides Beauv. Wet land Rainy season C R - - - CGCF - C
92, E umolauies Nees Erect marshy amphibious Oct.-Dec ¢ - F - - - - ~ F
93. E. yuu.\u \.u, Beauv. Wet land Jiﬂ‘y‘-B&C. c ¢ - ¢ - F - c -
94, Cynodon dactylon Pers. s s Throughouttheyear ¢ G G C C C C C A
95. Paspalidium flavidum (R.) Camus » ' Aug.-Sept. - - F C - ¢ C -~ -
96  Echinochloa colonum (L.) Link. v » ' - F G F C ¢ Cc -~ ¢
97. Leptochloa panicea (R.) Ohwi Erect amphibious ,, - - G - F F C¢ ¢ -
98. Aristida adscensionis Linn, Erect wet Land ' F F F R - - F C -
99. Vetiveria zizanioides (L.) Nash. Emergent amphibious July-Nov. - - - - F - C A -
100. Ischaemum rugosus Salisb. T s Oct.-Feb. - ¢ € - € ¢ Cc ¢ ¢
101, Setaria tomentosa (R.) Kunth. Erect wet land Aug.-Feb. - - - - - - - - C«

Symbols used in text are as following : a, for Sidhyashwar and Yadav Sagar; b, for Karbala Bhadaiya Kundi, Chand patha and

Madhav lakes; c, for Tunda bharkhakho & Bhural

river near Dhamkan and i, for wet lands, ditches and irrigation channels.
A, for abundant; C, for common; F, for frequent and R, for rare and —, for absent,

o; d, for Satanwara; e, for Pichhore; f, for Karera; g, for Dinara; h, for Sindh



