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Madhya Pradesh, the heartland of India abounds in diverse wild-lifc
forms. Tt harbours approximately 2300 species of higher plants within an
arra of 4,63,452 sq. km and constitute an impoetant source for germ-plasm.
A number of wild relatives of cullivated plants, endemics, rare and
threatened plant specics occur in this area,

The old literature, scriptures, epics ete. speak volumes of richness in
biediversity and culture of its people. A large number of adizasis (tribals)
inhabit forest arcas of Madhya Pradesh and depend on the forest wealth
for their sustenance. They have lived in complete harmeony with the nature
since bme immemorial. The  advent of  development-exploitation of
mineral and metal respurces, construction of minor and major
hydro--ebectric or rhermal plants, devoelopment pf means of camrnunicabion,
lelling of rhe forest tracts for rehabilitation and agricultutal purposes are
having, welling effcct om the plant resonrees of the area. The forest arcas are
gradually shrinking due 1o population explusion and increasing demand
on forest reseurees for sustenance of the hurman at large, A number ot plant
forms may then dikappear prematurely before their inventorisation,
assessment and wilisation of porenttalitics for human welfare. Sustainable
utilisation and conservatimm is the demand of the time.

The publication ot Flora of Madhya Pradosh i3 very timely. It
iventorises the plant resovrecs availabte at this very moment in the area.
It will go a long way in monitoring the pregress or dogradation of our
resources ahd help taking corrective measures o protect this natural
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Plate 2. Eroded fields with Capparis decidua (Forsk)) Edgw.
(Courtesy : O. P. Misra)
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Plate 3. Denuded dry deciduous forests (Courtesy : O. P. Misra)

Platc 4. Hardwickia binata forests (Courtesy : O. P. Misra)



Plate 6. Sal forests (Photo : M. A, Siddiqui)
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Plate 7. Shorea robusta Gaertn. f. (Courtesy : G. P.

Plate 8. Phoenix sylvestris (L.) Roxb. (Courtesy: O. P. Misra)
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Plate 10. Aquatic vegetation (Photo : M. A. Siddiqui)
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Plate 11.  Dense growth of ferns in rock crevices (Photo : M. A, Siddiqui)

Plate 12.  Olax scandens Roxb. (Photo : M. A. Siddiqui)



Plate 13.  Tinospora cordifolia (Willd.) Micrs ex Hook. f. & Thoms.
(Courtesy : K. K. Khanna)

Platc 14.  Sterculia urens Roxb. (Photo : M. A, Siddiqui)



Plate 15, Acacia nilotica ssp. indica (Benth.) Brenan (Photo : M. A. Siddiqui)

Plate 16. Bawhinia vahlii Wight & Arn. (Courtesy : K. K. Khanna)



Plate 17, Syzygim heyneanum (Duthic) Wall. ex Wight & Am., along the
' rivers (Photo : M. A. Siddiqui)
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Plate 18. Terminalin arjuna (Roxb. ex DC.) Wight & Arn., along the  rivers
(Photo : M.A. Siddiqui)



Plate 1¥.  Soil crosion on niver-sides (Photo : M. A, Siadiqui)
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Plate 20.  Adansonia digitata L. (Courtesy : O. P. Misra)
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INTRODUCTION

({ D, M. Verma and A. K. Mukherjee )

Madhya Pradesh, as the name indicates, lics in the Central part of
T Fdm Tonbos s 1onide o Fme T 400 BT 1 A BN BT mwed Tmmniiindag M40 A% B oo
““ﬁ"“ LRCEWEL raliiuue’™s 15 0 1Y LWL LW IS oW {Fd J.U'!.IEII.I.IULE %% LWL LI
84" 24" E. Tt came into being as & result of skie rearganization an the 1th
November, 1956, including in its roconstituted political boundarics all or

Bhopal and a part of the Kotah district of Rajasthan. The physiographic
regions which now fall partly or folly in the present day Madhya Pradesh
are Madhya Bharat Pathar, Bundelkhand Uplands, Malwa Platean, Vindhya
Range, Narmada Valley, Satpura Range, Baghelkhand Platcan, Virdhyan
Scarplands or Bhander Platcan, Mahanadi Basin or Chattisgarh Plaing anc
Dandakamya. These names, alongwith Chambal Valley, Mahadeo Hills,
Pachrnarhi Hills, Kaimur Hills, Maikal Range, Bastar and Bailadila Hills are
frequently referred to in cartier plant colleciions and other botanical
contributions,

This forest heart-land af the country with an area of about 4,63,452
5. krn and famous for its keak, tanks and temples is 4 naturalist’s paradise
with almost one-third of its area covered with tropical forests of teak, sal
and miscellanecous kinds harbouring wild animals like tigers, panthers, wild
boars, sloth boars, wild buffaloes, bluo bulls, antclopes, deers, chinkaras
and sambhars, The arca also inchudes sevoral n}rﬂ-ca.tching water fabls ar
Fachmarhi in Hoghangabad, Chitrakont in Bastar and Chachai in Rowsa,
and the enchanting Marble Rocks alung Narmada river at Bheraghat in
fabalpur. The Sanchi stupa, the Heodoras pitar ang the Udayvagin caves
with its magnificent reliof sculptures in Vidisha, the Bagh caves in [ndore
KO prising wall paintings in Ajanta style, ithe world famed Khajuraho
temples - the monuments of hpman love and female beauty, built by
Chandela Rajput rulers in the 10th - 11th centuries, the observatory at
Ujjain, the Bhopal lake created by King Bhoj in 11th century and numerous
other temples, tombs and foris speak af its rich sciontific and cultural
heritage. Some jewets of indian poetry lke Kalidas and Bhavabhuti and
the famous musician nf Akbar perind . Tanson, also hailed from Madhya
Pradesh. Alongside, in the south cast corner, arc the tribals of Bastar whose
Physiqi-l_':', primitive way of life, health and medicare, shelter, food-habits
and 500l cusiome are a living link to our prescnt day civilization.

AREA AND PHYSIOGRAPHY

Mﬂdh}’ﬁ Pradesh is the second larpest state in Tndia with an area of
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about 4,603,452 5q. km and occupics the central region of the country. 1t is
surrounded by Rajasthan on its north-west, Uttar Pradesh and Bihar on its
north and north- cast, Orissza on ils oast and south-east, Andhra Pradech
and Maharashtra on its south and Gujarat on its south-west. The State has
been divided into soven Commissianer's Divisions of (i) Indore with
districts of fhabua, Ma jiai

Mimar and West Nimar; (i) Coafior with districts of Meorena, Bhind,
Gwalior, Datia, Shivpuri and Cung; (i} Bhopal with districts of Raigarh,
Shajapur, Schore, Bhopal, Vidisha, Raisen, Hoshangabad and Betul; (iv)
jebalpur with districts of Sagar, Damoh, Narsimhapue, labalpur,
Chhindwara, Seoni, Mandla and Balaghat; {v} Rews with disiricts of
Tikamgarh, Chhatarpur, Panna, Satna, Rewa, Sidhi and Shahdol; (i)
Surguia with districts of Surguja, Bilaspur and Raigarh and {(vii)Raipur with
districts of Rajnandgaon, Durg, Raipur and Rastar. In all there are 45
disiricts. Bastar is the largest and the most backward, but Horistically the
richest of these districts.

The Yindhyas and the Satpuras are two parallel mountain ranges
L P v qunrl MY T 7. ey PRI I By ST Y Mg 3 | A JS e o iy e
||J||:l||l15 FRILITTYWEL AL M NUTNTTLEa gl ll'l.'l\-'llEl'l. AN LIS FENLNGBEC LFE LI SRALLG.
The branch of the Vindbwas which strikes across Bundcikhand is catied the
Manna Hills, while the arm which runs in the north of the Son river is

the Vindhyas and the Satpura systems near Amarkantak in Shahdol is
called the Maikal Range. The Bastar Hills in the south are the outcrops of
the Eastern ghats. In the eastern fringes of Raigarh and Surguja are the
Rarngarh Hills and Jashpur "ats continuing into Chhotanagpur Platean in
Bihar. According $o Physiographic Divisions of India, Madhya Pradesh
includes pacts of North Central Highlands, South Central Highlands, North
Deccan and Eastern Plateaus. The state has been broadly divided into the
following physiographic regions.

1. Gird Region : [t comprises the low-lying areas embracing the
country around Gwatior and to the north and north  gast of it, extending
thence acress into the Bundelkhand of which it includes the greatest part
il it meets the Kaimuor Bills in Baghelkhand. The area of this tract is about
47,600 sq. ke and it consists of a plain country with some undulations at
elevations varying from 132 to 274 m above mean sea level.

2. Malwa Flateau : This plateau has an elevation between 450 — 600
m above mean s0a level and an area of about 85,600 5q. km. It includes
all the country lying between the great Vindhya barrier which forms the
northern bank of the Narmada Valley and a point just south of Gwalior.
Its eastern limit is marked by the ridge which Tuns from south to north
starting through Bhilsa while jts western limit marches into the Rajasthan
border.
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3. Narmada Valley : It is a long and narrow strip along the Narmada
river walled in by the Vindhyas and the Satpuras to the north and to the
south, respectively, and oxtending for a length of 320 km from Jebalpur w
Handia with an average width of 32 km.

4. Satpura Ridge  South of the Narmada Valley the Satpura stretches
acrosy the state, in the shape of a large friangle, its castern face cxlending,
for about 160 km from Amarkantak o Salctakadi tn Balaghat district and
its sides running westward for about o440 km and mecting gradually in
Nimar. The Satpura plateau inchudes in its ranges southern parts of the
West Nimar, East Nimar and Hoshangabad districts, whole of the Betul
and Chhindwara districts, and northern parts of the Balaghat, Durg, and
Bilaspur districts.  The Satpuras form the walcrshed of the plains lying
north and south of them.

3. Chhattisgarh Plain : On the castern side of the Satpura range lies
the Chhatt{sgarh Plain at a height of between 162- 457 m above mean sea

Towsal, Export for a fow undulations, the lovel of the plain s gone 'r:l."l"

= = tenaalin e e

unbroken. Tt includes major parts of Rajnandgaon, Durg and Raipur, tht—‘
s0Uthern parts of the Bilaspur and Raigarh districts, and the northern plaing
of the Bastar district.

RIVER SYSTEM

5 5 ith seve
vvulets, These are rainfed and becorne raging torrents during monsoon
raing, largely distupting vehicular tralfic from a few hours to seyveral days,
shrinking or drying during dry months. The Chambal originating at Mhow
in Dhar and ﬂnfmng nurthmeast alung the weﬁmrn bc:undarj.r nf Madhya

Betwa ungmahng in Ralsen, alsn ﬂnwmg nnrrh-cast mMeets Yamunﬂ near
Hatnirpur. The Ken, ariginating in Raisen, meets Yamuna near Fatehpur.
The Tons originating in Kaimur Hills meets Ganga before Mirzapur, While
Kali Sindh, Parbati and Sind are important tributaties of the Chambal,
Dhasan is that of the Betwa and Sonar is that of the Ken. Similarly, the
Son, originating at Amarkantak, after some south-western curves flows to
the north  east and meets the Ganga near Patna in Bihar. Rihand river is
one of its important tributary. All these rivers contribute waters oo the
fertile Northem Gangetic Mains. The Mahanadi originating at Mainpuar
Khurd in Raipur first flows westwards into northern Bastar then curving
north and east through Raipur enters Orissa and ultimately empties into
the Bay of Bengal. It forms the Mahanadi Basin in the Chhattisgarh Plains.
Seunath and Hasdo are its main inbutaries. The Indravat, originating in
Karaput district of Orissa flows to the west, almost bisecting Bastar, then
curves southwards and meets the easterly flowing Gopdavari. The
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Narmada, Dr‘iginating at Amarkantak, forms the Inng narrow Narmada

AFallaer bbeermes o o brwe i o Tl ~o————n—— e
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the Tapti cutting through the southern fringes of Madhya Pradesh, flows
westwards and emplics into the Gulf of Cambay. A number of dams have
been constructed on these rivers and more are in the offing.

CLIMATE

Madhya Fradesh enjoys the widespread Indian monsoon cdimate with
maximum rain falling between the end of june and September, the
post-monsoon periads of October-Movember, a winter season of December
to the middie p!f February, sometimes extending to March with a fow winter
showers, and a dry hot summer season of April, May and fune. The
average annual rainfall varies from 700 mm o 2000 mm. A namow strip
starting from the westorn district of Vidisha and Bhopal and broadening
souih - east covening Sagar, Damoh, Narsimhapur, labalpur, Shahdot, Sidhi,
Rewa, Surguja, Raigarh, Mandla, Bilaspur, Balaghat, Seond, Purg, Raipur
angd Bastar experiences higher rainfall ranging between 1200 to 2000 mm.
Pachmarhi in Hoshangabad and small patches in Shahdol, Mandla and
Balaghat are the highest ramfall areas. The regions with minimum rainfail
are found in the south-westem districts of Mandasor, Ratlam, [habua, Dhar,
Indore and West Nimar. Some of the northem districts of Morena, Bhind,

e e

GWII.IiUI ﬂlIL.I. JIIIVPUIL dTe dlbll._l I.,.ILIII.I;: ul}l'

The mean daily maximum temperature during May is around 42.5°
C in parts of Gwalior, Morena, Shivpuri, Datia and sputh western fringes
af Balaghat and Durg. The maximmum temperature sometimes soars to as
high as 47° C during sowme of the afternoons. The western parts of
Mandasor, Ratlam, Ujjain, Dewas, [habua, Dhar, Indore and Shajapur, some
parts of Betal, Chhindwara, Seeni, Mandla, Shahdol, Surguja and eastern
Bastar experiences maximum summer temperature between 37.5% C and
40° C. However, in the remaining larger regmn of the state it varies

) . ANt ™ ot a7 B o
Wl'l"‘l":c" ‘I‘U Ty il TS b o 1N Ean i.-lﬂll__'r III“-“-JI!.LI.I]I_ |.|._,n||,.u,,rq|;un_ I,I'I

January varies between 7° € and 10° C in the northern half of Madhya
Pradesh — the minimum sometimes reaching as low as 1° Cto 3° C for a
few days. [n the snuthern half of the state it varies from 10° C to 157
except for the south western iringe of Bastar where it Ructuates between
15° C and 175" C. Hail-storms and fog, though occur, are not very
COMNTAGT,

GEOLOGY

Madhya Pradesh represents all the pre-Cambrian rock system, namely,
Archaean, Dharwar, Cuddapah and Vindhyan, Cambtian (o middle

carhonifornam giraia am absent in this chkain The Condwana svstom
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ranges in age from the wpper Carbonifereus to the Jurassic, derives its name
from the ancient Gond kingdom of the arca south of Narmada, where the
formabion was first discovered. There exists a chain of outcrops of marine
Cretaccous strata along the Narmada vallcy.

Archaean rock outerops are mainly found in the Cwalior, Tikamgarh,
Chhatarpur, Surguja, Balaghat and Bastar districts.  Outcrops of Daroar
rocks are found ip the Rowa, Jabalpur, Chhindwara and Balaghar districts
Most of the india’s manganese ores come from the rocks of Dharwai
Systemn. Cuddapah rocks are found in the Raigarh, Bilaspur, Raipur, Durg
and Bastar districts. The Vindhyan System of rocks which derives its nanw
from the Vindhya Range, north of Narmada Valley, are found particularls
in Malwa, Bundelkhand, TPanna Hills and Kaimur Hills in Rewa., These an
alsc found in Chhattisgarh region. The famous Panna diamond bed lie
in these rocks. Many of the historical buildings and monuments have bee
built by Vindhyan Sandstoncs. Lower Conduwana rocks are found in th
Mahadeo and Pachmarhi Hills in Satpura Range and Upper Gondwana i
Jabalpur region.

Deccan Trap, a step-like successive volcanic eruption that ococurred i
Eocine, originally covered almost all the earlier rock formations in t
western and central Madhya Pradesh. However, since denudation has bes
going on for apes, 3 number of cut-crops of rocks of older Systems ha
been exposed at different places, often widely separated. Much of the biar
cotton aoil ot FEgur is due to the subaerial weathering of the basalts in si
and a subsequent admixture of the weathered products with iron a
organic matter.

MINERALS

The bulk of the valuable minerals in India are products
metamorphic rocks 0f pre-Cambrian period. The principal Ore and me
deposits, the precicus and semi-prerious stones, mica and a large numt
of valuable minerais are derived from the Dharwar System.  About 28%
the coal is of Lower Gondwana age. The main petroleum horizons in In
are Tertiary.

All the pre  Cambrian rock systems and alse the Gondwana Sys:
are present in Madhya Pradesh. This state is ronsidered the second n
Minerally rich province, next to Bihar angd COrissa, carrying good rese
of iron and manganese, coal, limestone, bauxite, clays, ochres, corund
sillimanite, stlica sand, delomite, steatite (talc), red oxide of iron ore, i
Braphite, fcldspar, diamond and lepidolite,

Near.y 30% of India’s high grade iron ore oceurs in Durg (suppl
6 the Bhilai steel plant), Bailadila range in Bastar, and in Jabalpur
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Cwalior districts. The state possesses about 25% of [ndia’s Coal reseroes in
five coalfield groups namely, North Chhattisgarh, South Chhattisgarh,
Central India, Morth Satpura basin and South Satpura basin but the coal is
non-coking in quality. The main contributor of manganese are the Balaghat
and the Chhindwara districts, even though smalt quantities are also found
in the Jabalpur and the Jhabua districts. The state possesses the largest
reserves Of hauxite in India. The important regions arg in the Balaghat,
Mandla, jabalpur, Surpua, Bilaspur, Bastar and Raigarh districts. There are
vast reserves of limestone in the Jabalpur, Satma, Morena, Raipur Durg,
Bikaspur, Bastar, Mandasor, Dhar, Hoshangabad, Damoh, Panna, Raisen
and Schore disiricts. Bilaspur supply all the dolemile requined by ihe sieel
plants of Bhilai and Rourkela. Fire-clay and Ching clay occur mainly in the
Jabalpur, Chhindwara, Durg, Bilaspur, Gwalior, Mandasor, Satna, Shahdol,
Marsimhapur, Sidhi, Bastar, and Surguja districts.Tale and Soap stons oceur

in marble rocks of Jabalpur and also in the Durg and Jhabua districts.

Corundin oocurs in the Sidba district. Asbestos occurs in the fhabua district.
Diamonds are found tn Panna district in two types of deposits (3)
conglomerate and gravel and (i} pipe deposit. High qualily marble deposit
iy found ab Sukma in the Bastar district, it s also found at Gobrapahad in
the Morena and at Bheraghat in the fabalpur district. Red and vellow ochres
of good quality cccur in the Jabalpur, Gwalior and Satna districts, Miner
depoesits are also found in the Panna and Raisen districts. 4 deposit of
white Shale, suitable for making slate pencit, necurs in the Mandasor district.
Glass making Silica sand occurs in the Morena, Vidisha, Rewa and Jabalpur
districts.

SO11.5

The major sl groups foend in Madhya Pradesh are alluvial, decp
black or regur, medium black, shallow black, mixed red and btack, red and
yellow and skeletal soils.

1. Alluvial Soils: The north western part of Gird region are covered
with these soils which are quite fertile. The soils of Bhind and Morena
districts come under this group. The sutface lexture grades into sandy-loam
to loam and clay-toam to clay, The pH is neutral to slightly alkaline.

?. Black Bails: These sails oceupy almost half of Madhya Tradesh
and mainly cover the Malwa Plateay, the Narmada Valley and the Satpura
Ridge. The texture is locam to clay. Calcareous congretions are al ways
present. They arc uvsually deficient in phosphorus, nifrogen and organic
matter, but are rich in potash and lime. Depending on some physical and
chemical properties somd of these soils are ofien called black-cotton or reguy
soil. The sub-groups of black sails are: {i) Deeg black sofls covering the major
parts of the Narmada Vallcy, levdl portions of Vindhyan and Satpura
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plateau, gspecially the areas of the Hoshangabad and Narsimhapur districts.
The clay content varics between 20 and &0 percent. They have high inoisture
retention capacity. (i) Medium black soils covering the largest area
comprising mainly the Maiwa Plateau, Nimar region and extending up to
the Sidhi district and all along the northern side of the Vindhyan Range,
and in the South-western districts of Jhaboa, Dhar and other hilly areas.
These smils vary greatly and a mosaic of different types is found. (il Shallow
Elack Spils mainly covering the Satpura Ridge comprising districts of Seond,
Chhindwara and Betul. These are clay loams with 15 30 percont clay,

3. Mixed Red and Black Soils: These are prevalent in the eastem
part of the Gird region and in moest parts of Bundelkhand and Bagholkhand
ares. Red and black soals usually alternate in these areas. The red soils are
light-textured, and usually deveid of lime concretions and free carbonates.
The commonest form is sandy clay. They are usually deficient in nitrogen
phasphorus, organic maticr and lime. Jts important sub-types found in
these arcas are: (i) Black clayey sofls; (i) Less dark clayey soils; (i) Light medium

deep vellowish soils; (iv) Shatlow gravetly red soifs and (v) Some allupial soils

in the beds of rivers.

4, Red and Yellow Soils; These spils occupy mainly the Chhattisgarh
Plains and most of the eastern districts of the Madhya Pradesh. Red and
yellow soils occur together. Although they are generally described as light
sandy soils yet silty icam to silty clay soils are common. They are poor in
phosphorus, organic matter and lime. They are acidic to alkaline. 1n the
Bastar district most of the seils are acidic having wide range of C/N ratio.
In the districts of Durg, Balaghat, Bitaspur and Raipur, deep clayey soils,
yellow sandy loam soils, a mixture of these in the slopes, and
reddish-yellow gravelly sandy soils are found in the wastelands of the
upland regions.

5. Skeletal Soils: These are gravelly soils of the uplands of the
Vindhya and the Satpura Ranges and cover parts of the districts of Shahdol,
Mandla, Surguja, Raigarh, Bastar and Jhabua. They are generally poor,
though some patches af good black soils are also met with.

LAND USE

Madhya Pradesh is predominantly a land of forests and agriculture,
*’}Plpl'ﬂﬂmate!y 31.5% of the area is under forest cover which is about 26.3%
ol India’ 15k¥i
Surgnja (52%), Balaghat (44%), Mandla (41%), East Nimar (40%), Shahdol
{39%;, Sidhi (38%), Raipur (38%), Raigarh (35%), Bilaspur (23%) and
Chhindwara (32%), Agriculture occupies about 42% of the land arca. Millets
and wheat in the central and northern regions, paddy in the rastern and

H_‘ufh Bapkory waas e sl b 1T Hhes n:nlilh=1jrr!n|nrn rumwbo sy dlay e e
TREE Lol B JLE..UI..: [=Fa LT} LFELLFIE LB LFd. ~ALPLALINT WYL ORI I.llﬂ.ll.;‘ ek LIRS Illﬂp]
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The people of the northern areas of Madhya Pradesh including the
MNarmada valley are mainly descendants from the Indo-Aryan stock. Those
of the southern and pastern arcas contain a good mixture of the aboriginal
trifies, the Comd and the Drapvidian stocks. The rest of the areas of the state
was formerly peopled by the Gends and other primitive tribes, such as the

Korwas, the Maras, the Bargas.

The Adivasis of Madhya Pradesh include the Muria, Maria, Paria, the
Bhatgra in Bastar, the Pondos and Kerwas in Surguja, the Uraons in Jashpur,
the Munda and Korkus in Betul, the Gonds and Baiges in Mandla, the Bhils

in Jashpur, Bhopal, Jhabua, Dhar and Nimar,

The agriculturists form about 78% of the total population of the state,
The Chicf agriculturai classes are the Ahirs, Gaderias, Kaclthis and Lodhis in
Bundelkhand and Baghetkhand, while the Gujars, Malis  aad Kurbis
predominate in the Matwa., The Rafputs, Kunbis, Lodhis and CGujars are
important cultivators in other wheat growing areas of the state. The Pawars
are important cultivators in the Balaghat district. In Chhattisgarh district
the Kurnis, Tefis, Chumars and Parkas are the main cultivators. The Rawafs
of ChhaHisgarh act as household servants.

The Hill-Mariz and Bison-Horn-Maria of Bastar district follow shifting
cultivation on the steep slopes of the hills,

FOREST TYPES

The forests in Madhva Pradesh cover aboul 1,46,000 sq. km, which
comes to approximately 31.5% of the total area. These also, as usual in

4
]

over-exploitation by shifting cultivation, fires, grazing and lopping.
Besidues, large ateas have been directly or indirectly affected because of
industrial development, construction of dams, road-building and various
other human activities.  Fortunately, some small scatterced paiches were
preserved by the  ex-rulers as their huniing reserves, or by the {ribals
hecawse of their religtous fith or because of these being simply 1naccessible.
Present!y the Government of India, in an effort to preserve and develop
these -orects, have faken several Jegislative measures and also deciared
sevees] fou st pockets as Reserve Forest, Biosphere Reserve, National Parks
and Game Sanctuaries. However, generally the forests that we find today
in Macdhya Pradesh are in various stages of degradation. Almost the whole
of sputhers and central eastern and eastern parts of Madhya Pradesh
et cerving higher rainfaii are more moist and green than is western, north
western and central western regions, However, since the development of
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vegetaton 15 the net result of many complex factors, like climate, geology,
s0il, available moistyre, topography, bicta, soil organisms and wild life, and
thoir interactions producing many types and mtermediaries, it is often
difficult to predect their relationship or attermpt their dassification.  Patehes
of dry deciduous forests or scrubs may be found in the generally moist
decidupus forest zones, the development of sal or teak, or the floristic
composition, may be found by be markedly difforent in the adjoining arcas.
According to the classification given by Champion and Scth in Forest Types
Of Inclia {1968), two main forest types, viz, Tropical Forests and Montane
Subtropicaf Forests, ocour in Madhya Pradesh. Fxcept for some hill tops like
Pachmarhi and Bailadita, the entire Madhya Pradesh falls under Tropical
Forests, and these have been further divided into Northern semi-cvergreen
forests, Moist decidrous forests, Dey deciduous forests and Thorn forests.
The mpist deciduaus forests and the dry deciducus forests have again been
subdivided tnto various types as enumcrated below, and in each such type,
'lhf‘}’ again recognise two forms, viz., the North Indian forms and the South

Indian forms. However, they also admit that these forms integrate in
M.ﬁdh'lf.‘l ‘}.—'u..rl I'\ .El..l'\.i'l nnnnnnnnn Ter Arcbimerane hohla oo

. .
.
SRRy 8 SOCEN Gy Are ALY WialiNg Uil iime.

L TROPICAL FORESTS :

L. Northern tropical semi-evergreen forests :

These are dense forests with the canopy reaching a height of 24 — 36
m. While a number of top storey trees are deciduous, they are deciduous
only for a shori-period, and that also not stmultancously. The second
storey is entirely evergreen. Woody climbers, cpiphytes, orchids and ferns

A generzily abundant. Some castern parts of Madhya Pradesh adjeining

1854 and rocetving an annual rainfall of about 1400 — 1700 mm have this
kind of forest, though in a rather degraded stage nearing the moist
deciduous forests,

Terminglia alala, Stevevsperntuin sugvenlens, Tetrameles sp. and Shorea
robusin form the top storey while the lower storeys consist of Artocarpus
lakcocha, Mickelia champace, Celtts tetranda, Bridelia squamosa, Calamus spp.,
Dilleniin spp., Fivus spp.. Gluchidion spp., Phoche lanceolata, Litsea nifida and
Leen spp. Moist bamboo brakes of Bambusa arundindcea are common.

2, Tl'ﬂpit:a] moist deciduous Forests :

In these the dominants are mainly deciducus spp. but subdominants
and lower storeys are largely evergreen. Top canopy is rarely dense and
&ven but pver 25 m high, and comprises of only a few species. The
&vergreen habit of the lower storey gives the forests as a whole a more or
less evergreen appearance, Climbers and epiphytes are generally abundant.
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An almost leafless period during March — April of the upper slorey is
charactenstic,. The greater part of this farest type occurs on hilly ground
in reprong with about 1500 mm and higher annual rainfall, and wath dry
season of 4 — 5 months. Parts of Hoshangabad, Balaghat, Sconi, Raipur,
Durg, Bastar, Surguja, Raigarh and Mandla districts have this type of
forests.

The common constituents of these forests are the tall trees of Shoras

robusta, Tectona grandis, Plerocarpus marsuptum, Terminalia alata, T. bellirica,
T. chebula, Lannea eorormandelica, Dalberein paniculata, Ading cordifolin, Bomhax
ceiba, Stereospermum chelonotdes, Garuga pinnata, Soymida febrifuga,
Lagerstroemnia paveifiors and Anogeissus fatifolta, and smalicr troes and shrubs
of Bridelia squamosa, Cleistanthus coltinus, Mallotus philippensis, Diesmyros
melanoaylon, Buchanania lanzan, Cassia fistnla, Schivichera ofeosa, Ougeima
ocfeinensis, Miliusa tomentosn, Carept arborer, Dilfenia pentagyna, 2. indica,
Chloroxylon suictenia, Helicteres fsora, Antidesma vhaesembille, Gieling arbores,
Greveig Hliifolia, Breywin vitisidaea, Shrebern suretenioides, Embelia tsjeriam-
cottam, Ochna obtusata, Casearia graveolens, Holurrhena antidysenterica,
Semecarpus anacardiur, Ficus spp. and Leer spp. The common Madhya
Pradesh bamboo, Dendrocafamus siviclus, forms donse thickets, The
conspicuous climbers and ramblers in these forests are Millettia extensa,
Ventilago denticulata, Buvhinia vahlii, Smilax zedarica, Celastrus paniculatus,
Ichnocarpus frutescens, Combrefiym roxburghil, Hemideswmus indicus, Olex
scandens, Ziziphus oevoplia, Dioscorea bulbifera, D, pentaphylla, O puber and
L. oppesitifoliz. The undergrowth in dense forests 1 mostly sparse, and not
much varicd, The common species are Eranthemum purpnrascens, Perilepla
edgeworthiana, Desmodivm spp., Phoenix acaulis, Clobba racemosa, G, bulbifers,
Curcuma spp., Zingiber spp., Nelsonia canescens, Chivropfiylum tuberosum and
{Carex specinse.  Ground orchids like Eulophis spp.. Geodorim densiflorum,

Habenarig spp. and Platanthera susanae are commaon in well protected forests
of this type. In the valleys and gorges of parts of Raipur, Bastar, Balaghat,
Hoshangabad and Shahdol, the forests are dominated by evergreen species
like Treuda nudiflora, Tooma cilistg, Diospyros muntana, D. malabarica,
Putranjiva roxburghii and Ficus spp., with a thick undergrowth of ferns.
Aleng the banks of several streams in places liable to erosion and temporary
flocding ankd on coarse sandy non-retentive seil but with ample supply of
water, Terminalia arjuna forms narvow belts,

This group of forests has been further dlvided on the basis of
predominance of a particular species ar according to ccological degradation
into moist texk bearing forests: motst mived deciduous forests; moist peninsular
sal forests; Terminalia alata forests; secondary moist mixed deriducus forests and
maoist sal savanngh. These are found scattered throughout the moist
deciducus forest zome.
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3. Tropical dry deciduous forests :

In these the dominants arc almost entirdly deciducus, and lower
stoTeved trees and shrubs are also composed of several deciduous spp.
giving the whole forest a look of dryness. The top canopy is invarably
open and light, usually between & -— 20 m high. Several spccit:& of maist
deciduous © toiTsts iy also be found ﬁ&':‘h{"i.'l.l-un}' in stigliered pquf'ﬂ- but
they lack the finer development seen in the mobist tvpe. Woody climbers
and epiphytes are fow, and orchids and ferns are almost endrely absent.
Thore is an atmost leafless period during March — April. This kind of
toTest is mostly found in undulating arcas with low rising hills in regions
recciving annual rainfali of 850 — 1300 mm with a long dry scason
extending for about & months, Due to other factors and degradation,
patches of dry deciduous forest are also found in parts of Raipur, Bastar,
Raigarh, Surguja, Balaghat, Seomi, Mandla and other regions recciving
higher annual rainfall. HMowever, generally the dry deciduous forests are
found in the nottherr, western and central weskorn districts of Sidhi, Rewa,

CGwaiior, Datia, Raisen, Mandasor, Ratlam, Ujjain, Indore, Dhar, Bast Nimar
and Jabalpur.

Theo common constituents of these forests are the taller trees of
Terminatia spp., Teciona grandis, Plerocarpus marsupium, Cochlospermum
religiosum, Soyrida febrifuga, Lannea coromandelica, Diospyros melanoxylon,
Buteq monosperma, Lagerstroemia parviflors, Anogeissus latifolia, A pendula,
Mitragyna parviflora, Emblica officinalis, Sterculin spp., Boswelfia servata, Bridelia
squamosa, Albizia spp., Hardwickia binata, Bavhinie spp., Cordia obligua, Aegle
marmelos and Acacia spp., and a varicty of smaller trees and shrubs like
Acaciz spp., Gardemia spp.. Grawia spp.. Helicteres isora, Holarrhena
antidysenierica, Wrightia spp., Caseariz elliptica, Carissa spp., Alangium
safeifolium, Nyclanthes arbor-trishs, Ziziphus spp., Copparts zeylanica, Flacourtia
indica, Mimosa spp., Securinegn virosa, Kirganelia reticulata and Woodfordia
fruticosa. There are several species of rather stender limbers like Rhysickosia
mitiima, Aiyiosia scarabeecides, Cocculus hirsutus, Cissampelos pareiva, Ipontoen
spp., C‘mcim’n indica, Mukia modernspatana, Diplocyclos pafmatus, Momordica

dimra FUVIUU Y [P MR Sy u o Dy wigt Jushsraca  AAarcdouia ceve Fivdrlegaa
BLOMAR, \...ry;.u:un;,ul.: SFECRERE L, CHENEFIT THOCNISA, SFWHTFEACHIE ST SIGIES

ceroplia, Pergulavia daetnia and Tinospora cordifelid.  Lianas and extensive
climbers are generally absent,

The degraded stages present a picture of scrub, savannah or even a
dry grassland. It i35 common to see in the notth western paris the
reasonably tall trees of Anogeissus pendula reduced to spreading and
creeping forms or even looking like cushions under heavy browsing,
especially by goats. Scattered stunted and malformed trees or thickets of
Butea monosperma sometimes reduced to a woody base bearing a few leaves
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sparsely mixed with a fow deciduous species, are of a drier form than found
in the moist deciduous forests,  Boswellis cerrata, sometimes mixod with

i:hﬂ-’.r url.r.l' [kl H'I"‘H'I f AFHST SN mmnﬁn'.-:lh T u: nl-{-n.n I-n 1'H..r'| r'lnﬁ'uﬂ.-:.h“nr l-hn Flﬂn-n.r_'
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and the plateairs. The river-banks are frequently dominated by Syzygium
heyneana or Terminalit arfuna.

This gronp of forests has also been further divided on the basis of
predoeminance of a particular species or according ta ecological depradation
into dry leak bearing forcsts; dry mixed deciduous forests; dry peninsular sal
forests; dry deciduons scrub; dry savannah forests; dry grasslands; Anogeissus
pendula forests; Boswellia forests: Babl forests; Hardwickia forests; Butes forests:
Aegle farests; dry Iumboo brakes and Riverain forests. These are found
throughout the drier segions of the state .

4. Tropical thorn forests :

In these the low thoray hard Teaved evergreen frees and xerophytes
dominati, The canopy is more or iess broken and under 10 m high. Trees
have short boles and low branching crown, Number of spocios is less but
useally mixed. Climbers and cpiphyies are scarce. There is an abundant
growth of annual grasses during the rains. [n Madhya Pradesh only small
patchos of these forests are found in the plains and the low hills of the
north west border of Morena and in the south west corner of West Nimar
recetving an annwal rainfall of 700 — 100 min with long dry spell. The
g0il is penerally shallow and poor.

The common constituents of those forests are Acecin spp., Ziziphus
spp-. Albizia spp., Aegle marmelos, Gardenia spp., Randin spp., Cordia obligua,
Balamites roxburgfui, Prosopis spicigera, Mimosa spp., Gymaospivs? spinosa and
Flagonrtiq indica. The types of thomn forests oceurring in Madhya Pradesh
are Southern thorn forest; Southern thorn scrib and; Ravtne thorn forest,

II. MONTANE SUBTROPICALUFORESTS :

it 15 represented only by the following central Indian type of
Subtropical forests found on some hill tops of Madhya Pradesh, Crisza and
Mt. Abu in Rajasthan,

Centrai Indian Sub-tropical Hill Forests :

The sites m:r:upied are Exposed and often with poor soil, and being
:l-ub]'Eﬂ‘_tElﬂ 0 human J.IllLrlLrt‘l‘lLl-_', ihe residual forest 18 Iﬁﬁiuv of an mierior

type with short-boled and branchy trees. The forests resemble the dry
deciduous forests though with a higher proportion of the evergreens.
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It pecurs as small patches on hill tops over 1200 m at places like
Pachmarhi and Bailadila. The rainfall is relatively high but there is a long
dry spell. The soil, except in the gallics, may be shallow to fairly deep on
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ndica, Symplocos lauring, Salix tetrasperma, Caralfia brachiala, Litsen mnm‘.nr;:?tm'rz,
Dilleniia spp., Mallotus philippensis, Toona citiala, Gretunt scandens and Calantus
spp.. togethor with tree ferns like Cyatfiia sp., are the common elements of
these forests.

AQUATIC PLANTS

The numercus rivers, streams, drains, ponds and ditches thrnughout
the state support a somewhat specialized flora grouped together as aguatic
plants. However, the exact inteTpretation or ¢ircumscription of this group
is debatable and there are innumerable borderline specics which grow both
in wetlands and in water, and still other which grow in drains and ditches
temporarily filled up during the rains. The following list contains only
those species which generally complete or almost complete their life-cyele
in water, These have been classificd into six categories —

Axalla smesszaats Fi Lhnl-'ﬁi'ﬂ .r'-mr.-ci'iwc [ ppama marn c#”ﬂ Pucdio
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spirodela polyrhiza, Tmpu natans var. htspmm:l and Woiffia 3!11!:1&-:.:1

2. Suspended submerged hydrophytes :
3. Anchored submetged hydrophytes :

Spovogeton crispus, Blyxa aubertii, B. octandra, Cryptocoryne retrospivalis,
Hydrilla verticiliata, Myricphyllum oliganthum, Najus spp.. Necharandrs
alternifoliz, Padostemon wallichii, Polyplenrum siylosum, Potamogelon erispus, P
mucronatus, P. pectinatus and Vallisneria natans,

4. Anchored hydrophytes with floating shoats

Altermanthera philoxeroides, Cyperus platystylis, Hygroryza aristata,
Tpormoen aquatica, Ludwigia adscendens and Neptunio oleracen.

5. Anchored hydrophytes with floating leaves :

Aponcgeion natans, Caldesia parnassifolia, Limnophyion obtusifolium,
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pubas.:‘ens N. uauchah N rubm Nymphmdas .Flydrophyﬂ'u N mdtm DHEI::I
alismoides, Potamogeton nodvsus, Sagitiaria guayanensis ssp. lappula and

Terpansharre hafrfonler
L h-n'"-‘-ﬂ'u’l—rli"-' Fad m!!-ll'\"l-ﬂ-!w

6. Emergent amphibious hydrophytes

Acorus cafamue, Aeschynomene aspera, A, indica, Ammania baccifers, A,
multiflorn, Brachiarin replans, Coix agieatics, Crinum defixum, Cyperus distans,
C. nutans var. eleusinoides, C. pangored, Echinochioa cofona, E. stagnina,
Eltocharis acufangula, E. congesta, E. dulcis, E. geniculata, E. palustris. Enhydra
fluctuans, Eriocawlon achiton, E, cirercum, E. guiguangulare, E. sollyanum,
Fimbristylis schornoides, F. letragong, Fuirena ciliaris, Hydrolea zeylanica,
Hygmph!!a r.mm:u!ﬂm Hymm&rhne pwmdnmrerrupm Isoetes cﬂmmﬂndeﬂha:tm

Ludw:guz U::tmmlms L. pcrenmﬁ L. prﬂstmtﬂ Dphmms axul'm;rus, D?ym Eaum
J""Hﬂi'gmil‘tﬁ mrm mrygr:rnum barfaium P. mmﬂmmum Ia gEHHFH"H P Hyﬂf‘ﬂpipfr
ssp.  mucrocaepim var. driguetrum, P Nmbatum, Ranunculus scleratus, Rotalg
densiflora, R indice, R. rotundifolia, Scivpus articulatus, 5. juncoides, §,
lateriflorus, §. marftintus and Typht angustain.

BOTANICAL COLLECTIONS

Madhya Pradesh, as we know now, was formed as a resull of state

regrganization in 1956, |t was carved out, in full or in part, of regions
lior falii ler Contral Provi ! Berar, Central India A

Central India, Madhya Bharat, Vindhya Pradesh, Baghelkhand,
Bundclkhand and Jashpur, Surgu@a and Bastar belenging tn the Eastern
States Awm‘v Henee, earlier coliectinns mmma from any of thnso rm:-mn-:'.
as also from Vindhyva Range, Satpura Range Malwa Pluteau Chambal
Valley and Narmada Vatloy, are likely to be from the present day Madhya
Pradesh, but specific localities must be individoally checked for
confirmation.

The earliest record of exploration in the present day Madhya Pradesh
appears to be that of V. Jacquemont, a French botanist, who collected in
Sidhi, Rewa, Satna and Panna in 1830, and in Mandasor, Ratlam, Ujiain,
[ndore and West Nimar in 1832, Subsequently, N. Vicary (1833} collected
in Central India, Bundclkhand, Sagar and Jabalpur; D. Ritchie (c. 1838} in
Central India; M.P. Edgeworth (1838 and 1847—1848) in Bundelkhand,
Dhar, Malwa and Indore, W. Griffith {c. 1839) in Malwa Plateau, Narmada
'v’alic_v and fabalpur, W. Munro (¢ 183%) in Chambal (Moprena); D.F.
Macleod {c. 1839—40) in Jabalpur; M. Kittoe (183940} enrpute from
Northern Circars in Orissa to Nagpur in Maharashtra; R.H. Beddome (1848}
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in labalpur; CW.W. Hope (1860—61) in Panna, Rewa and Baghelkhand; D
Brandis (1863, 18B8—8%) in Satpura Range and Bijawar; G. King {c. 1867) in
Bundelkhand, Malwa, Guna and Sagar; T.C. Jerdon (1868} in Central India and
Sagar; R. Thompson (1870) in Central Mrovinces; .C. Hobson (prior to 1874}
in Asirgarh {Khandwal, O. Kuntze (¢, 1875-76) in Jabalpur; A. Barclay (1876}
in Guna; C.B. Clarke (. 1876} in Jashpur, Surguja and Central India; ] J. Wood
{1878} in Jashpur and Surguja; Mrs. C. Morris (1881) in Pachmarhi
{Hoshangabad); W. Schlich (18835 in Central Provinces; |.F. Duthie (1588—91)
in Bundelkhand, Indore, Nimar, Tabalpur, Sagar, Damoh, Betul, and
Hosha ngabad; C. Maries {1889—SM in Gwalior, Wingate (2 1890's) in Gwalior,
Bundelkhand and Sagar; G. Watt {c. 1834} in Raipur and Bilaspur; }. Marten
(1894} in Jabalpur, A.E. Lowric (? 1896) in Indore; and R.S. Flole (18%6-1902)
in Central Provinees, [abalpur and Seoni,

While some of the above-mentioned collectors, professionally
botanists, foresters, administrators, SUTEenns, army personncls, missionaries
and engineers ete., went in for a compicte gathering of the botanical
Specimens, others made only stray collections or collected specimens of gnl y
Specialized groups like ferns, woody clements or cconomic plants.
However, these at the most were the colleclions available at the time of the
publication of 1.1, Hooker's Flora of British Indip (18721807, 1t is to be
noticed that a large south eastern region of Madhya Pradesh comnprising
the districts of Bastar, Raigarh, Raipur, Bilaspur, Mandla, Durg,
1iilrlajrnam:lg.?.rm and Balaghat remained almost unrepresented in thwe above

OTa.

The collections wore continued by RS, Hole, Rev. A. Campbell, Rev,
L. Cardon, Mrs. AS Bell, A, Meebold, LH. Burkili, D.O. Witt, Masters,
Alington, W.F. Biscoe, C.C. Rogers, H.H. Haines, A.B. Pandey, RR.D.
‘raham, P. Mukherjee and C.C. 5tevens up to about 1920 in vartous parts
n y AT i ' :
(71914-.-192{Fs}. The collection activity almost ceased belween 1920 —. 1947,
During this period only H.F. Mooney made a good gathering in Bailadila
hills {Bastar}, Jashpur and Surguja. L.A. Kenayer, H. Crookshand and CE.
Hewetson also contributed to some extent.

From 1948 onwards, with the intercst taken by the Forest Bepartment
and the Universities, the expioraben and plank collection again gradually
picked up. The revitalizativn of the Botanical Survey of India in 1955 and
opening of its Central Circle at Allababad on the 3dth luly, 1962 started an
£ra af well planned intense plant collection activity in Madhya Pradesh.
These collections housed in the Herbarium of the Botanical Survey of India,
Central Circle, Allahabad (B5A) now forem the main basis fur writng the
present Flora of Madhya Pradesh. It has not been possible to study all the
collections of the past century, or more, scattered in various herbaria in
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highlight the changed pattern of the Aora of Madhya Pradesh due tointense
higlic interforence and tremoendotes rate of drhanizatiom and
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last about fifty years.
FLORISTIC PUBLICATIONS

There have beon a number of publications on (he batany of varous
parts of Madhva Pradesh. These include regional or district Flewas, list of
species, forest Floras, cconomic or mwdicinal species, new distributional
records, new species, or a mention of floristic eompoesition in coolegical
accounts. [ Hooker's Florg of British India (1872 - 1897} was the first
Flora to deal with plants of this region. Stewarl and Brandis Forest Pl
af Nﬂrih West and Central Indin (1874} covers a large pant n’r the; state hhllf_

FI’?-E"E" [N T FJ‘."H':I'\
sHb- meﬂfawr: tracts {‘[9{]"- — 29 covers the partls of Madhya PmdDSh Iving

north and west of the Vindhyan Range, Forsyvth gave an interestings acepunt
of the forests and tribal Bie in The Aighbinds of Comteal Infin (18713 Hole
(1904}, Haines {1916} and Witt (1908, 1911, 1516) published mainly on
woody elements or cconomic plants of different regions. Mooney's
Supplement o the Bokuny of Bikar amd Orfssa (19500 includes sorme plants from
Jashpur and Surguja and hes sketch of the fAora of the Bailadila range
published in indian Forest Records (19421 18 the first account of plants of
Bastar district. Other significant contribubions on the flora of Madhya
Pradesh were made by Wood (1902), Biscoe (1910) Kenoyer (1924, Pathak
, Sagreiva greiva and Singh €

1961, 19R2, 1963}, Sebaqhnp and Balakrishnan f]ﬁ'ﬁ’-l.'ll Inqpnh {1'363]' [an nh
and 1|u-?'.:-:u]r;:ﬂ.rerli.l (1967), Kapoor and Yadav (1962), AS. Rao and Sastry {195'%}
Subramanyam and Henry (2967), 5.00.N. Tiwari (1963, 1968, 1972, 1973,
Jain (1963, 1964, 1965}, Pantgrahi et al (1965, 1966, 1967). Pamgrahi and
Murti (31989), Saxena (1972, 1976}, Sengupta and Ram Lal 11973,
Oommachan {1977), Verma ef af (1981, 1985), Mukherjee {1984), Lal and
Anand Kumar (1986), Khanna (198%, 1990, 19915 and Srivastava {1983, 1985,
1987, 1939}, Sengupta (1977}, Verma {1977), Chakraverty and Verma (1983}
have given a detailed accgunt of plant exploration and fenstic publicanions
concerning Madhya Pradesh.

It may be seen that unlike other Indian regions covered by various

regional Floras like those of Cooke (191 1908}, Prain (1903), Haines 192}
1925), Duthie {1903 1929}, Gamble (1915 1936}, Kanjilal ¢f ol (1934
194} and Bamber (1916), the 5State of Madhya Pradesh dc}es not have a
Flora of its own. There appears to be two main reasons for it Firstly, the
state with its present political boundarjes did not exist in the first quarter

of the century when Flora publications by some experienced and devoted
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botanists were at its peak, and secondly large tracts were unexplored or
tmadequately explored. The prescnt Flora of Madhya Pradesh fills up this
gap m our knowledge of Indian botany.

USEFUL PLANTS

From times immemariai, plants have been used as a source of food,
th'll:j_ EICIII'IJ.IIH IIIL"I.IILHIL, III.;'.l'E_jl bl-!lll; rosiin and Ull and for an dITd}I" U-l'
other miscellancous purposcs. Several species are put to more than one
use, and some are more important than the others for the same purpose.
There are quite a few monumental wetks like those of Wate (1889 — 1892},
Kirtikar and Basu (1935), Wealth of Tndia (Anonymous 1949 — 1576),
Agarwal (19861, Useful Flants of India {Anonvmous 1986}, and others,
dealing with the economic and medicinal plants of India. Detailed
Information on these agpects can always be obtained from these. However,
an introduction to a regional Flora will appear incomplete without some
insight into its useful elements but a detailed account woujd become a
burden on the Flora. Hence, only a list of more important useful species
has been provided below. Thes: species have been categorized, as per their
most common use, into Hmber wooed, edible plants, medicmal plants and

plants of miscellancous use,

1. Timber Wood : (ipr construckion work,  railway slecpors, poies,
agricultural implemonts, furniture, carts and instromeonts eotc) ;

Acacia nilotica ssp. indica, Adina covdifolia, Anogeissus lafifolta, A. penduia,
Aradirachta indica, Dalbergia labfohia, D. sissoo, Gmeling arborea, Hardwickia
binata, Mangifera indica, Michelia champara, Ougeinia cojeinensis, Prosepis
c:’namn’u Ftemmrpus rrmrsz.rpfum Sq:ha'ﬁ'chgm crfmw, Shorea robusta, Syzygium

P am
i-HI'ﬂIﬂ-II_, T eciong 'i:i'"ﬂﬂt!i'b ILFHJH'I‘-H[HJ el and J‘\Hiﬂ-'l .IHI{JLHFIH }"IL]U the mare

valued timber of long duratility and strength, and are popularly ih use.

Other species falling into this group are Acacta leucophloes, Alangium
safvifolium, Alkizia spp., Alstonia schofaris, Anthocephalus cadamba, Careya
aréerea, Toona cilinta, Cleistanthus collinus, Diospyros spp., Eucelyptus spp.,
Garuga pinnata, Kydia calycing, Lagerstroemia parviflora, Lannea coromandelica,
Litsea monopetala, Mitragyna parvifolia, Putrantjiva roxburghii, Schrebera
swietenioides, Sterculia spp. Sterepsperrum spp., Trewia pudiflora and Ziziphuys

Spp.
Z. Edible plants :
(i) Rhizomes / tubers (cooked) of Curcuma spp. Dioscoren bulbifera,

™ i A Y maleaafle ™ wchar Clomcbharde doboce l‘l’f“-l T QP P) Y [ ) . S
| Y Eluur";u Ptﬂmwl’l]u LT FH“' o FR-hf b [ T H" ““1-'-'1? L 1“';;"“‘ T.-JI..I:III'.rIHI,d'![_".I.rﬂuu

nucifera, Nymphaen spp., Nympholdes indicum, Sauromdbum venosum and Tacea
leontopetatoides.
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{ii} Leaves and tender shoots : (cooked) of Awmaranthus spp.,
Amorphophallus sylvaticus, Beselle alba, Bauhinia spp., Cassie tora, Cleome
gunandra, Cocculus hivswtus, Corchorns spp., Demdrocafamus strictus,
Glossccardia bostallen, Graphafivm indicum, Hibiscus furcaius, H. radiatus, H.
sabdariffa, Hofostemma annularis, fpemoea aguatica, {. guemoctit, Lysimachia
candida, Marlynia annwe, Melachia corchiorifolia, Melothvia keleroprylhe,
Mervemia emarginata, Neptimia olevacea, Nymphoides heterophfla, N, fndica,
lax scandens, Ofelia alismoides, Oxalis cornicnlata, Oxystelma seciamone,
Pergularin dogeria, Phoenix acautis, Phyla nodiflova, Polygonum spp., Portulaca
Meracen, Ritea hypucmieriformis, onchus spp. and Triiedus ferrestris,

{iii? Flowers : (cooked} of Bawhinia purpurea, B. racemosa, Celasirus
paniculatus, Hibiscus sabdariffa {calyx), Holosteminm annufaris, Madhuca
longifolia var. {atifolin. Mortnga olmfers, Netumbo nucifera {carpels), Oxystebna
secamone, Pergularia ducrmia, Semecarpus anacardi, Sestunta grandiflors and
Woodfordia fruticosa,

tiv) Truits ; (raw, cooked or pickled} of Abelmoschies escilentus, Aegie
marmelos, Annong reliculate, A. squarnoss, Antidesma ghaesembilla, Arfocarpus
spp., Bucharania lanzan {seeds), Carissa spp., Cordia obliqug, Dillenia indica,
D). pentagyma, Diospyres malabavica, 0. melanexylon, Embelia fsjeriam cottam,
Emblica offictnalts, Evycibe pantzulata, Feronie limonta, Ficts hispida, F. racemosa,
F. semicordaty, F. pirens, Flacourts indica, Cmeling arborga, Grewia spp.,

Moringa oleffera, Ottcha allsmoides, Oyystelma secamone, Farkia biglindilosa,
Phoerix acaulis, P. syfvestris {loddy), Frosopis cinerarin, Solanum torvum,
Spondias pinnata. Syzuetum cuminid, §. heyneanum, Tamerindus fnda, Trap
natans var. bispinosa, Xevomphis uliginosd, Ziziphus mauritiana and Z. rugosa.

(v} Seeds : (cooked or roasted) of Bathinia vanlii, Cassia occideniafis,
Coix aguatica, Eleusine covacona, Indigofera glendulosa, Oryza rufipagon,
Pamicun sumatrense, Paspalum flavidum, P scrobicilatum, Pithecellobium dilee
{raw seed anl), Semecarpus anacardium. Sterculia wrens, Vigna aconitifola, V)

trilobata and V. wnbellatn,

3. Medicinal plants :

Madhya Pradesh is known to harbour a rich wealth of medicinal
plants which continues © be used for amelioration of p(*{ipicrfi auficrngs.

The following lisl of 193 species contains pnly those with cstablished
medicinal properties and generally used by Indian Pharmacew .a)
Industries, Scattered notes gathered during field exploration on mec ringl
uses by local people have been given under individual specics.
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Abrus precatorins, Abutifon indwurr, Acacin calechu, A. farmesiana, A
milotica spp- indice, A senegal, AL sinuata, Achyranthes gspera, Acorus calamus,
Adhatoda vasica, Acgle marmeclos, Alangium salvifolium, Albizia Tebbeck,
Alfernanthera sessilis, Afstonia scholaris, Amaranthus caudatus, A, spinosus,
Andrographis cchioides, A. paniculata, Anogeissus latifolia, Anihocephalus
cadamba, Argemone wexicana, Argyreia nerposa, A. strigosa, Asparagus
Yacemesus, Azadirachta indica, Bacopa monwieri, Balanites aegypliacy,
Baliospermum montamiom, Bambusa arundinacen, Barlerig crisigla, B. prionitis,
Barnngtonta acutangula, Baukinia racemosa, B. tomeniosa, B, vakli, B. variegaiz,
Berberis asiatica, B lycium, Blepharispermnan subsessile, Boerhavia diffusa, Bombax

coethn Rusbe nrdnosnerm, Caesaleinis Pondur, I""g'n!.wjm:.‘ waanisn, O, nrocers

—i-affery Lrmilia ralke el LT pfrLiLra,

Canscora decyssala, ['.'r!reyﬂ r:rbwr:ﬂ, Cassin absus, C. auricitate, C. fistufa, C
obiusifolia, C. ocridentalis, C tora, Cassytha filiformis, Catharanthus pusifius, C
roseus, Celastrus panicidatns, Centefla astatica, Cissampefos pareire  var. firsufa,
Cleamte shmplicifolin, © wiscosa, Cleradendrum indicum, C. phlomtidis, C. serratum,
Chitaria termaten, Cocculus hirsutus, Connoloedus arvensts, C. mticropingllus Cordia
oftftqua, Cosfus speciosus, Crateoa nursala, Crinum asinitcum, Crotalaria funcea,

Cureulioo orchioides, Curcuma aromatica, C. zedoaria, Cynodon dactylon, Cyperus
retundus, Dalbergia sisoe, Datura metel, 3. siramonium, Desmodium gengeticun,
D trifloviem, Desmostachya bipinnata, DHospyros peregrina, Diplocyclos palmaltus,
Dregea volubilis, Eclipta prostrata, Embelia tsjeriam- cottam, Embhica officinalis,
Emitia sonchifolia, Emicosterma axillare, Erythring variegats, Euenlyplus spp.,

Eulophia ﬂude:r Fuphorbia hirta, E. r:fra‘{fﬂlm, E. Iamm”l EUDJ’:JHIHS Hfsrnmdﬁ
Girardinia zeyfanica, Gmeling arboren, Gossypium arboreum, G. herbaccum,
Guizotia abyssinica, Cyumnena syloestre, Helicteres Jsera, Hemidesmus indica,
Hn!'arrherm nnridytrntfrim, Hygrophila auricwlate, [chnocarpus frutescens,

i 71, T omdcdicnm cobfmenm Tovtadamin eabenlobe T ooepmm
an{ru.rc.l.-l TilW, Ldiirs u:q :ilr.r:.llr-.:!, -LA.-]J'I-PFFHF COHRLLTUMIEy el E TR LW, LTS

capitata, Litses monopetala, Macrotyloma unmiflerem, Madhuca longifolia var.
latifolia, Malfotus philippensis, Manflkara hexandra, Marsdenin volubilis,
Mariynia annun, Melia azedarach, Mimosa pudica, Momordica charanibia, Mucung
pririta, Nelimbo nucifera, Nymphaea nouchal, N. pubescens, Ocimum bastlicum,
Q. sanctium, Oldenlandia conpmbosa, Opercufing turpethum, Oroxyium indicum,
Oxalis cornicate, Pavonia odorata, Peucedarion nagpurense, Phyllanthus
amarus, PisHa straiotes, Plaritago sp., Mumbago zeylanica, Polygalr arvensis,
Pongamia pinnata, Psoralin corylifofia, Plerocarpus marsuptum, Rauwoolfia
serpenting, Saccharum spontaneum, Salvia plebeia, Sapindus emarginatus, Scivpus
gmssus; ,,Sememmus mmcard'mm Sesamim orientale, Shﬂrﬂt rofusta, Sida aculg,

S mgrum 5 5umffensz., S;Jhﬂemnrhus md:ms, Sp:!anf.‘res ﬂcmei.’r‘.a Stercui'm
uwrens, Sterepspermum suavetlens, Strychnos nux-vomica, 5. potalovum, Syzygium
cuminii, Tamarindus indica, Teclona grandis, Tephrosia purpuren, Terminalia
arjurm,T bellirica, T. che&u-’a Thalictrum fﬂh'nmsum Thespesea I'ampus Tinﬂspum

fﬂrﬂ]mlm frﬂﬂm Huﬂlﬂ!ﬂi"ﬂ, f HIIHIH.‘.r [EFFEE[FL‘.’!, .l' i"Il-i.I'-l.l. Fﬂlﬂmﬂfﬂﬁ, umm pj‘cmj
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Lirginea indica, Vanda tesseffata, Vernonin cinerea, Veliveria zizawniaides, Vit=x
HHHHH l;ﬁ T.r H.l‘h.l"" oy .l‘#l,r"t-‘ll. I.ﬂ.lrﬂﬂ I'JJ-fl -.".'il.l" :ﬂi Ihlf'ﬂ - Vﬂmm“:ﬂ';f‘ m:'ﬁl g T ¥ o T:""‘-HII'I LY
FIFEI:{FI:I:I.LI'_; Fa FE-HHFI-LHI.HFJJJ -'I'LI'LJHJII_'I'I.-IIII }I‘HLII.I.J'.HI.; I\EIUIFFP"I'FFJ JF"[I’[L’M, LILIFP{H:

mauritigne and Z. cemopli.

i) Aquaria plants are Hydrilla verticillata and Vallisneria natans.

(i} Bamboo sticks and poles from Bamfusa spp., Cephalostachyim
pevgracile and Dendrocalamus strictus.

{ifti) Baskets, hats and mats ete. from Arunde donax, Calamus spp.,
Cyperus  pangorel, Dendromlamus strichus, Dinspyros melanoxylon
Fimbristylis globulosa, Indignfera cossfondes, Phoenix acanlis, P
syloestris, Phragntites karka, Sofrpus rossus and Typha anglstals.

(t7} Beverages and drinks from Cassu ocridertalis, Madhuca longifolia
var. latifelia, Oryza saiton, Fhoonic sylvestrs and Tamarindus indicg.,

fv)  Bidi rolling from leaves ot Banhinie rabfii and Diospyres
melanoxylon.

fri} Brooms from Arundo donax. Dendrocglamus  strichis, Phoenix
acaulis, Sida acute and Thysanclions mavinma,

fofi}  Cotton from various specics and hybrids of Cpssypium. and silk
cotton from Bomfax cothe.

(vifi} Detergent for washing hatrs from powdered pods of Acacia sinuata
known as Shikakai and liquid obtained after soaking fruits of
Sapindns emargmaiug m water.

fix) Drye from Acacia catechu, Bules monospermia, !Curcurmu spp.,
Lawsonid inerrits, Malwiies pRulprpensis, NCRinGe Srarinsis,
Pierocarpus marsupnnn, Toona  ciliata, Woodfordia  fruticosa  and
Wrightia iinctoria.

{x) Fibre from Abelmoschus spp., Abutilon spp.. Agave americana,
Bautinia purpurea. B. vahlii, Butea monosperma, Calolropis gigantea,
C. procera, Corchorus spp., Crotalaria juncea, Euleliopsis binaia, Grewia
spp; Helicteres fsora, Hibiscns canmabinus, H. radiatus, H. sabdariffa,
Marsdenia lenacissima, Melochia corchorifolin, Side Spp., Seymidg
febrifuga, Triumfetta rhomboidea, Typha angustata and Urenn lobaia.

{xi} Fish poison frum fruit pulp of Acacia sinnafa, Er_:lsm:fr'ﬂ elliphica,
Cleistanthuis collinus, Gardenta turgida and Xevomphis spinosa, roots
of Millettia extenss and bark of Barringtonia acutangule.

(xii) Floss for stuffing pillows and seats from Borhax cetba, Calotropis

gigantea, C procera, Cochlospermum refigiostm and Gossypinm spp.

xﬁf:l oo Prane dea—s Gevtrrimes A snlodiera S50 _IIFf_I'.!iIIfﬂ. _.|""1._|_ S_F?‘!f_"ﬂﬂ!
; WFwmOl UL Sl PETPIHCINDN, A TREVERSS SO ‘ s

Anogeissus lntifolin, Boswellia serrata, Cochlospermum religiosum,



{xeHi)
{xemen)

{xix}

fxx}

{xxi}

{xxii)

{xxiti)

{xxir)

fxxq)

{xxo)
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Cardenig guemnrifera, Lannea coromandelica, Sterculig urens and
Woadfordia fruficosa.

Insect repellent oil from teaves of Azadirachia fmlica and
Cymbopogon muartind,

Kaftha {Catechu) from Wood of Acaoia catech.
Khus tatties from roots of Vetfoeria ziztniotdes.

Qil {for painks, varnishes, lubrication, lanning, soap, massaging
and illumination ctc.) from Argemane mevicana, Boswellia serraia,
Bucharanw fanzan, Cosearia gravenfens, Celastrus paniculata,
Cochlospermum religiosum, Gossypivm  spp., Guizofia abyssinica,

Mallotus philippensis, Nyclanthes arbor-trishis, P[Jrzgr:mia pinnata,

ﬂu ﬁ-.-’hu-.q.n-qn- -‘*FLI.I‘"L.' D'.l"i-i.'ll]i" Tt K ENEFE] L'r’l--rr"[i-ﬂi‘.ﬂ .-"lr.ﬂﬂ.ﬂ-r"
LA TOLOW T aiirt, INeLiTiM 3 uurnﬁuuru:, ._rl_uu-i-n..-rn.-fu Urelram,

Semecarpus anacurditm, Shora robusta, Slercufin urens, Tamavindus
indica and Veniifego denticulata,

Paper pulp from Boswellia serrata. Dendrocalanius striglus,
Eucalypius spp., Kydia cafycing and Plerocarpus marsupr.

Perfume from cssential vil from Cymbopogon spp., fasminum spp.,
Michelia charpica and Vetineria zizantofdes,

Pith {for cutting mmcroscopic sections) from Aeschimamene aspera
and A, indica.

Platters and bowls fromn leaves of Bauhiniz vahlii, Butea monosperma,
Madbuica longifolin var. lalitnfig, Musa spp. and Skorea robusta.

Ply-waod [tom various soft timber spp.

Thatching of huts from Oryza sative, Phoeniy acaulis. P. syloesiris,
Sacchartim sponianeum and Typha angustata.

Weighing (Ratti- the jewcller’s weight) with secds of Abrus
precatoriis.

Wood Jor toys, combs, decorations, ma tchsticks, pac]-:ing CASCS,
Spllnl'.t_‘T“S-. pr-nml and scale elc.) ALSCHiRMITENE SpPp., Atdnthus
excelsn, Boswellia sereala, Erythrina suberosa, Holarrhena
anidysenterica, Holoptelia rﬂf:gnﬁ-!m Kydia cafycina, Mallotus
philippensiz, Toona cilinta and Wrightia tinctaria,

MATERIALS AND PRESENTATION

The specimens deposited in the Herbarium of the Botanical Survey of
India, Central Circle, Allahabad (BSA) have been the main source of
material for writing the present Flora, The Herbarium containg all the plant
collections made by the institution Since its inception in July, 1962, The
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exploration and plant collechion tours were planned (o several parts of
Madhya Pradesh in different seasons, covering various vegetation types,
altitudinal ranges, reserved and protected forests, wastelands, cultivated
fields, road-sides, river-banks, stream-beds and all other conceivable
ecological niches. Plant survey and collection is snmething that can ncver

1'\.0 '_'l..r'i]'i‘lr.l .r"h-l 1'r|. F'III P‘i‘\ e ﬂ.ﬂ.nnl LR TEA TR R Wit =L L N Elrur'l .-I
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biotic pressures and several other environmental stresses and plant
migration, i5 & well-known phenomenon.  Besides, there is always a
likelihopd of missing some plants dur:mr the nlant collection trips,
Howoever, a total of E!.hﬂl!lt 4{][}Dﬂ' fiold numhers cnllectcd as abowe fmm
Madhya Pradesh give a good spectrum of flora of the state. In addition to
these, the authors have also consulted various other herbaria, tike Central
MNational Herbarium, Howrah (CaALl), Repional herbaria of the Botamical
Forest Research Institute, Jabalpur, and MNatiomal Botanical Research

Instiate, Lucknow. These have in gencral ywlded in some additional
distributinn data, These arve thon the an-rlrn{ % Hh!dl{!ﬂ and the authors

IR LR e

bear responsibility for their correct l{:lf:ir'-tﬂ:].r descriptions ami notes, There
have also been a few taxa which have been reported from Madhya Pradesh,
by some earlicr workers but of which the specimens have not been seen
by the authors. These have been included giving reference to the
publication, the details of which arc given in the list of References.

The Flora generally includes correct botanical name, basionyrn, if any,
and a very few selected synmonyms, with original references, and a references
~ ta the Flora of British India by ].D. Hooker (16872 1897}, Local names, if
available, have been given in the same paragraph, italicized and separated
by a hyphen. This is followed by a botanical description, and notes on
habitat, disiribution within the State (district-wise) and phenalogy,
Concised notes on economic/medicinal uses from the field notes on the
herbarium 5pecimen5 ar published litcrature have alsa been added. Keys
to idenbificatdon of DETETE and E‘FEEiES have been Eu'r.-u at HFF""FJIEU:
places. A large number of rescarch papers, monographs, revisions and
other Floras have also been consulted for writing this Flora of Madhya
Pradesh but these have not been mentioned with a view to save space,

The enumeration of the Flora starts with an account of the
Ptetidophytes. It includes 102 species belonging to 51 genera and 36 families
and have been mainly classified according to the system proposed by
Pichi-Sermelli {1977}, The whole credit and responsibility of compiling
account of this interesting asscmblage of ferns and fern allies goes to one
of the editors, Dr. R.D. Dixit.

Tho aucka e ki ke
L} LLE

classification pro '.'td

nene Fms brgar_ﬂv follows the
u-‘lr!hl!- ]

by Bentham and Hooker (1362 15831 with some

E.
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deviations according to modern concepts and trends. This first volume
contains an account of 83 familics, from Ranunculaccae o Plumbaginaceae,
with 874 species belonging to 407 genera. Several authors have contributed
in this task and their names have been given below each lamily. 1t ends with
an index to botanical and local namaos.

The remaming account of about 1506 species of Angosperms, and a
few Gymmnosperms, mainly planted, is to be published subsequently with
a general index to betanical and local nemes at the end.
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FPTERIDOVPHYTES
(K.12. Lrixit)
Key ta the Families
la. Leaves ligulate

2a. Sporangia borne on the axils or on the adavial surface
of sporophylls.
3a. Leaves usually arranged in 4-rows, strobili bearing
micro and megasporangia 3. SELAGINELLACEAE

3b. Leavos awl shaped; outer icaves bearing
megasporangia and innet ones bearing
MICrosporangia 4. ISOETACEAE

Ib. Leaves non-lipnlate:
2b. Sporangia not as above:
4a. Spores not reticulate or pitted:
5a. Acrial shoots jointed with hallow internedd es,

cpmaramoin e e +]'qﬂ l'l'I"i.l'lﬂﬁ.‘"llrFflnﬂﬂ r\"
._I?_Jl,_!lu||ﬁl|.l RFLPR N Ly, bET LELE TANRL AL rhan mipkh 4 4FL

stalked peltate sporophylls LA EQUISETACEAE

5b. Acrial shoots dichotomously branched,
sporangia in riads ~f. PSILOTACEAE

4b. Spores pitted or reticulate

fa. Stems erect to sub-evect, iso-dichotomously
branched, leaves and sporophylls nearly
isinorphous,; spores piited 1. HUTERZIACEAE
6b. Stems wide trailing. hetero-dichatomousty
branched, leaves and sporophylls
heteromorphous; spores reticulate
.2 LYCOPODIACEAE

74. Sporangia developed from group ot cells;
sporangial wall more than one cell thick,

. 4 Lo T TOPY IS b T T A T
AN IS Aatisuril R & -] B W WL R )

Ba. Sporangia fused, prothallium without
chlorophyll.
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9a. Vegetative fronds simple; voins anastomosing;
sporangia arranged in two-lateral rows on a spike

like segmenit A8 OPRIOCLOSSACEAE
9. Vegetative fronds compound; weing free, forked,
sporangia in paniculate clusters 7. BOTRYCHIACEAE

8b. Sporangia free in double rows; contiguous but not

4C0hﬂﬂﬂi,_]1mﬂlﬂlﬁum4ﬂﬂl£hlﬂmph}'”

5. ANGICPTERIDACEAE
7h, Sporangia develnped from a single cell; sporangial

P 1 gy oo - e B 1 EPTr&Onmp A
wan One-Cen I.III'LF,- l.'-llll“.-llli.-lﬂ I.?‘IL:ﬂ..IIl daafehed LW SO LIPR/MIY

10a. Spores of one kind
lia. Ehizome covered by hairs, scales ahsent
12a. sporangia torming distinet sor
13a. Sori marginal forming cocnosori; margin
reflexed; veins free or basal ones
ANastomosing.
14a. Rhizome wide without scales, creeping,
veins free; som protected by two indusia
.25, PTERIDIA{CEAE
1db. Rhizome erect, scaly; sori lacking inner
indusium .18 PTERIDACEAE
13b. Sori nol marginal, nor forming coenasorn,

terminal on vieins, margins not reflexed,
indusia cup-shaped .24, DENNSTAEDTIACEAE

12b. Sporangia not in sori, originally from the

margin of the fertile segments on receptacles,
15a. Fronds not tufted, ascending twining; son

indusiate, sperangia solitary
A5 LYGODIACEAE

15b. Fronds tufted, erect; sori non-indusizate,
sparangia borne on the margins of reduced
leaflets L0 OSMUNDACEAE
11b. Rhizome scaly
léa. Sori ex-indusiate, apex non-proliferous:

17a. Fronds not rllmnmh'l.r' or -chnhllu dirnor I'lhn"

s RadaEei Al plaaEt gy WS mEnp rRAn Y ARl RAS AL,

stipe articulate on rhaznmn:; sori round:
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17b. Fronds dimorphic:
18a. Plants epiphytes or lithophytes:
14a. Fronds simple or pinnate;
19b. Fronds simple:
20a. Dinnae articulated on rachis, son not linear:

21a,  Veins anastomnising with included veinlets
..... 13. FOLYT'ODIACEAE

21h.  Veins anastomosing with or wilhoot ineluded

e LI I u = TLLN L)

vein-lets; sori round, compital .14 DRYNARIACEAE

20b. Pinnae not arliculate, sori linear-elongate, obligue
i inielrib 12, LOXOGRAMMACEAE

Bh. Tlants errestrial
22a. Apoxof the frond protiferous’ 32, LOMARIOPSIDACEAE
22b. Apoex of the frond nen-proliferoas:
23a. Young parts protected by branched hairs of

wvarious forms, oins at least hwice forkod,
sporangia 8 - 13 o1 more in each sorus
-11. DICRANOPTERIDACEAE
23b. Not as above:
24a. Lamina deltsid, vndersurface farinoso:
.16 CHEILANTHACEAE
24b. Lamina tripartite; under surface not  farinose

25a. Segments forked, fortile frongd larger than the
storile ones

A7 ACTINIOPTERIDACEAE

25b. Segments otherwise:
26a. Tree fems; stems paleale; annulus oblique
wid. CYATHEACEAE
26b, Not tree ferns; stems not tnuch paleate,
annulus fongltudinal:
27a. Sori protected by incimbrancus
indusium:
2Ba. Pinnules dimidiate to cuneiforme
.26, LINDSAEACEAE

27b. Sori protected by and boroe un
teflexed margin 19, ADIANTACEAE
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2Bb. Pinnules othorwise:

2%a. Fronds simple, cordate-hasiate, veins anastomosing;
s0ri covering the whole lower surface.
.20, HEMIONITIDACEAE

25b. Fronds pinnately compound, veins froe; sori not
covering the whole lower surface;
3a. Tlants aquatic or marshy, fronds dimorphic,

sporangia scattered, protocted by reflexed margins
.21, TARKERIACEAE

30b. Plants otherwise:

Ma. Rhizome denscly scaly, scales golden in colour;
sori medial on the veinlets, laming 3 - 4 pinnate,
delwid, herbaceous, indusium viilosc
3., HYPODEMATACEAE
31b. Rhizome not densely scaly, scales brownish in
colour, sori superficial, indusium single or
double, not villose:

32a. Sor reniforme or linear to [-shaped
.29, ATHYRIACEAE

32b. Sori linear along the veins, oblique to midrb
.28, ASPLENIACEAE

33a. Pinnae narmrowed at both the ends, covered
with rigid uni-cellular hairs, veins of
adjacent group unite to form excurrent
veing

et

27, THELYFTERIDACEAE

33b. Pinnae not narrowed at both the ends,
usually glabrous, excurrent veins absent
.31, ASPIDIACEAE

34a. Sori in long continupus line, close to

midrib forming coenosori
..-33. BLECHNACEAE

3. Sori not as above:
35a. Fronds simple pinnate, limina
corlaceous, sorl terminal on the

veins
A3, NEPHROLEPIDACEAE
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33b. Fronds decompound, lamina membranacenus; sori
submarginal «34. DAVALLIACEAE

10b. Spores of two kinds:
36a. Tlants normally rooting in mad, leaflets 4, cruciform
w22, MARSILEACEAE

36b. Pants minute, floating aquatics, leaflets not
cruciforlm 236, AZOLLACEAE

1. HUPERZIACEAE

2 genera and nearly 400 species, cosmepolitan in dist-

THAT —aTe
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Hiiperzia with 1 species in M.D.
HUPERZIA Bcrmh.

Plants terrestrial, epiphytic or lithophytic, rarely sermiaguatic; stems
Creeping, trailing or erect, simple to isodichotomously branched. Leaves
ovateoblong 10 subulate, entire or serrate, thin to coriaceous, uniform,

multifarions. Sporophylls aggregated in dense terminal or lateral strobili;
spores trilete.

Huperzia hamiltonii (Spring} Trev. in Atti. Soc. [al. Sci. Nat 17
248. 1875. Lycopodium hamiltonii Spring in Mem. Acad. Sci. Belg. 15 (1) .
35. 1843; Moony in Indian For. Rec. 3 (7} : 248, 1942,

Stemns 7 15 ¢m, tufted, erect to pendulous, 2 - 4 times dichotomously
branched, 10 x 25 mm thick including leaves; loaves close, subpentagonous,
subpatent, oblong to lineat-lanceolate, 10 15 x 2 5 mm, narrowed at
both the ends, pale to shining green when dry, coriaccous, margins flat to
slightly inflexed, midtib distinct. Sporophyils like leaves except slightly
smaller in size.

Epiphytic on tree trunks and branches covered with moss. Bastar
{Moory, 1942).

2. LYCOPODIACEAE

About 9 genera in the world comprising of about 260 species. Cnly
one genus Palhinhaea (L.) Franco. & Vasc. with 1 species in M.P.

PAILHINHAEA {L.) Franco. & Vasc.

Plants terrestrial; rhizome subterranean producing jateral stem,
Slender to thick, glabrous to glabrescent, simple in the basal part, copiously
branched above, branches short, divaricate, ascending to pendulous.
Leaves crowded, linear, 3 - 5 mum long, arcuate-ascending at apex, subulate,

Marcine olrnaoals: reorslicka  crshemriacsosniiz il o hrowenisherrpnm il snlaaae
_"'-B-I.ll-r wrRLFL] l: 'UJHLL.; L LTl BT L ey r"ﬁ-".ﬁ- BT SR T Y AFALTIL b-l"-'l-l.l RN LAFARSLAN &

Strobili 2 20x 1 2 mm, sessile at the ends of branchlets, Sporophytls
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ascending, whitish (-} green, broadly ovate, cuspidate, ciliate at the margins,

A monotypic genus represented by Palhinkaen cernua (L) Franco. &
Vasr,

Pathinhaea cernua (L.} Franco. & Vase. in Vasc. and Franco. in Biol.
Soc. Broter. Ser. 2. 41: 25, 1967, Lyropodium cermuum L, Sp. PL 2 : 1103, 1753;
Graham in [. Bomb. Nat, Hist Soc, 23 (23 @ 501, 1915, Ruwi-Thuni

The distinguishing characters are same as given in generic description.

Tr.‘tiling on ground among grassces in oxposed places along strearmn sigda.
Abundant. Bastar, Bilaspur, Chhindwara, Pachmarhi.

3. SELAGINELLACEAE

Monotypic family represented by the genus Sefaginells P, Beauv,
comprising about 70 species in the world fiora. It 15 cosmopolitan in

1 i
L rmoanca.

i e

SELAGINELLAT. Beauv.

Flants herbaceous; stems short to clongated, mreeping, ascending, erect
or scandent, branched; rhizophores confined at the base to apical part.
Leaves isomorphic to hoteromorphic, usually arranged in two paraliel
planes, those of the lower plane larger called as ‘lateral leaves” and those
of the upper plane smaller called as ‘median leaves’. Sirobili terminal on
the branches;, sporophylls uniform or dimorphic, heterosporus;
megasporangia placed in the axils of sporophylls pocuring in the basal
region; microsporangia in the axils of upper sporophylls, Young ieaves
provided with minute discoloured leaves on the upper inner side at base,
called ‘tignle’ which falis off at carly age. Megaspores usually 4 per
megasporangium, 3 large and 1 small; micresporangium comprising of

— many microspores; spores triloke with varous ormamentations

About 75 species in India; 7 in M.,

la. Leaves linerar, spirallv smranged, isomorphic
throughout w3 5. indica

1b. Leaves arranged in four rows, usually heteromorphic
2a. Sporaphyils of the spike uniform; plants xerophytic
3a. Leaves heteromorphic throughout; lateral leaves

ciliate at the base; median leaves acute to acurminate
7. 5. repanda

Al | [ R — Y sl [P D R (P e
SR LA WS I FIILNY I.H.IJ.L 1 AN TRIGLI] SREITL, Wi PITLLT R

the branches

4a. Median leaves acuminate to long aristate; spores
without perispore ol 5. bryoprteris
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4b. Median leaves short acuminate, spores with perispore
4. & invofvens

Zb. Sporophylls of the spike dimarphic; plants nat
xerophytie
5a Sporophylls not ciliate; lateral leaves denticulate on
both sides -3 B painii

5b. Sporophylls ciliale; lateral leaves ciliate or donticulate
on the proximal side

ha. Lateral leaves distinctly ciliate at base, the rest
gntire; median lcaves acuke o acuminatke L2 5. riMavs

6b. Lateral leaves denticulate on the proximal side;
median leaves subacute .8, 5. pangrahii

1. Selaginella bryopteris (L.} Baker in |.Bot. 22 : 376 1884 Lycopidium
brijgpteris L., Sp. PL 2 : 1103: 1753, Selaginefla vupestris sensu Graham in L.
Bomb. Nat, Hist, Soc. 23 {2) : 501, 1915 Hatzjoori of Hindu Materia Medica,

Pasharibhedarna, Sanplwani, Sher-ka-Parfa.

Plants xerophytic; stems 5 25 om, sub-erect to crect, simple in basal
region, copiously branched above. Leaves isomorphic on the main stern,
dimorphic on the branches; isomorphic eaves distant, ovate, lanceolate,
long acuminate, denticulate; heteromorphic leaves contiguous; lateral leaves
ovate, ohlique at base, acute to acuminate, denticulate and imbricare on the
proximal side; aaillary leaves somewhat like lateral leaves, mwedian leaves
smgll, avate, obhgue, acute to acurminate, enbire to minutely denticulate,
Strobili rare, 3 5 x 1 2.5 mmy sporophylls uniform, ovate, entire to
minutely denticulate, acnminate.

Plants growing on heavy rock boulders forming thick, green carpet
during rainy scason. Leaves curled up in dry weather bat retain original
colour and shape il dipped upside down in water for same timme. Abundant.
Bastar, Bilaspur, Hoshangabad, Raipur, Rewa.

The plants are widely sold in local fairs and markets during sunmumer
and winter scason, 50 paise per bundle in the name of Sanjiwani, used as
tonic. The pounded fromds mixed with sugar are given to regain strength,
4 popular tonic amengst local people.

2, Selaginella ciliaris {Retz.) Spring in Bull. Acad. Brux. 10 - 23. 1843,
Lycopodium ciliare Retz, Obs. 5 : 32, 178%; Panigr. and Dixit in Proc, Nat.
Inst. Sei. 35 B (3) . 195. 1969.

Small plants; stems 2 8 om, prostrate, copiously branched from the
base, branches crectopatent; thizophores thin, wiry, restricted in the basal
Part.  Leaves heteromorphic throughout, membranous, usuatly
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bright-green; lateral leaves ovate-oblong, cordate, subobtuse, ciliate at base
m the proximal side, the rest entire; median Jeaves ovate, subfalcaie,
cordate, acuminate, minutely serrulate. Strobili copious, 8 15 x 2-4 mm,
single to double; sporophylls dimerphic, ciliate.  Larger sporophylls
ovate-oblong, resupinate; smaller sporophylls ovate, ascending, acute to
acrminate,

Flants rooting in rock-crevices along streams wilh permanent source

Baatar, Bilaspur, Hushangabad, Sidhi.

3. Selaginella indica {Milde} Trayon in Anal. Miss. Bot. Gard. 42 :

52, £. 27. 1955, 5. rupesinis {. indica Milde in Fil. Eur. Atlant. 262, 1867, 5.
!npg:m_fﬂ of authors as Saxena and Shukla in Ball, Bot, Surv, India 12 - 2002,

= e Emaa Bari o

1970, Mardjadi.

Plants xerophytic; stoms 10 25 om, dorsiventral, copiously branched
from the base; rhizophores wiry, long, occurring almost thromghout the
plant; lcaves more or loss isomorphic, long triangutar, adnate, subulate,
coriacepus, ciliate; cilia pibiform at base, dentiform above. Strobili 5 7 x
1 15 mm, sporophylls uniform, tnangular, dentate to ciliolate at base,
denticulate above.

Plants rooting in rock crevices in open sunny situations. Extremely
rare in gocurrence. Bastar, Chhindwara.

4. Selaginella involvens {Sw.) Spring in Bull. Acad. Brux. 10 : 136.
1843. Lycopodium invofoens Sw., Syn. Fil. 182, 186. Sefaginella caufescens (Wall.
ex Hook. ¢l Grev.) Spring in Bull. Acad. 5. Brux, 10 : 37, 1843; Moony in
Ind. For. Ree. 3 (7) ; 248, 1942, Bachaypa. Samhini,

™ i i 1lin

simple in the basal region, copicusly tranched above, branches curled up
in dry weather. Rhizophores confined to ihe basal part only. Leaves
isomoprphic and distant on the main stem, ascending, ovate, greenish-
brown, rigid, denticulate, dimorphic on the branches; lateral lcaves ovate,

R [ —— -.r-lﬂ'l.l'l.l ciAn modine lan., -1..r|l|'||l'|l ‘:+rn'|'\.i‘|'i 5
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8x1 2mm,quadrangular; sporophyfls uniform, evate, acutr, denticulate.

Xerophytic species growing among rock boulders or on the ground
in rocky soil. The fronds are cutled up during dry weather. Bastar,
Chhindwara.

5. Selaginella jainii Dixit in Bull. Bot. Surv. Ind. 25 : 225 t. 1, 12,
1983.

Stems 1.5 - 3.5 cm, erect, thin, pinkish-brown, copiously branched from

tha khaco rhr‘lnnhnm: confined o the Basn .-..I Loaves hl"'t{"‘rﬁﬂ‘lﬁrﬁh1r
[ ] L = g el LR L L | I-U ‘F“n. Aol Wilq |:r'
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thrcrughnut, contiguceus, pale brownish-green, membranous; lateral leaves
ovate-oblong, serrulate, subobtuse to rarcly obtuse; median lcaves small,
ovate, serrutale, cordate, subacute. Sporophylls dimorphic, dentate; larger
ones ovate oblong: smaller ones ovate.

Smali plants, growing abundantly on rock boulders full of moss and
mud with trickling water. Bilaspur, Pachmarhi.

6. Selaginella panigrahii Dixit in Bull. Bot, Surv. India 25: 226 1. 1,
f. 4, text, fig. 44 H 1983,

Stems 1 3 om, prostrate, wiry, branched from the base; rhizephores
restricied to the base only. Leaves heteromorphic throughout,
membranous, contiguous, lateral Jeaves ovale, subacute, dentate; median
leaves smail, ovate, dentate, subacute. Sporophylls dimorphie, larger
sporophylls avate - oblong, ciliate in the basal part, the rest dentate; smaller
sporophylls ovate, long cilliate throughout,

On rock boulders among moss with permanent source of trickling
waler. Bilaspur.

7. Selaginella repanda (Desv. ex Poir) Spring in Guad. Voy. Bon,
Bot. 1 : 329, 1846, Lycopadium repandum Dosv. ex Poir. in Lamk. Encycl.
Suppl. 3 : 558, 1814,

Stens 5 25 ¢m, suberect, branched from the base; branches
etecto-patent, lax, pinnatcly compound: rhizopores restricied at the base
only. Leaves heleromorphic, contiguous, drying brown at age; lateral
leaves spreading, ovate, subfalcate, ciliate at base, the rest dentale; median
léaves ovate, imbricate, corcdate, ciliate at base, the rest denticulate, acute

o acmminate. Styohili5-8x 1 1.5 mm totraconous- snoronhylle uniform
. . & ' R = AR Sk L L
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ovate, aruminake.

Plants rooting in rock crevices of moist mossy cover over rock

boulders along streams. Fronds curled up in dry weather. Common,
Bastar, Hoshangabad, Indore, Jabalpur, Rewa, Sidhi.

SPECIES OF DOUBTFLUL OCCURRENCE

_ Selaginella proniflora {Lamk.) Bak. reported by Graham (1915} from
Pachmarhi, is most probably based on wrong identification, singe so far in
India it is known to occur only in Karnataka and Maharashtra, Morcover,
ne subsequent collection or report was made afterwards.

4, ISOETACEAE

. Two gencra, cosmopoliton in distribmtion. Cnly one genus fsoetes L.
m India and M.P,
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ISOETES L.

Perennial, submuorged aguatic or terrestrial, heterosporous plants with
short, stout stems. Roots and leaves arising in tufts from 2 4 lobed corm
called rhizomorph. It is divided into stemn and rhizophore, Leaves
crowded, in a donse rosette, broad spoon like at base and tercic to lattened
above. Ligule present near the base of leat above the sporangium.  All
leaves fortile, bearing sporangia at the base below the ligule on adaxial
surface covered partially or wholly by a membrane catled velum.
Sporangium compriscs of two types of spores Le. Megaspores or
micrpspores. Mepasporangium conlaining 50 - 300, trilete spores of various
skzes; micrpsporangiom conkaining numerous menolkete microspores.

Seven specics in M
la. Rhizotmorph 3-lobed; leaves more than 25 om long;
velum absent ;

2a. Megaspores polymorphice, triradiate mark branched
7. I unilocularis

gl

22
z

]

Aecasnores dimorohic to polymorphic, triradiate
D r’ b = Fr-"-l- e r" J '—" rh T
mark simple :
Ja. Megaspores grey when wet, dimorphic .2, [ coromandeling
3b. Megaspores ash coloured when wet, Irimorphic  ..5. 1L panti
; | E¥)

[y r :. wy

less than 25 o long; velum present :
da. Leaves5- 11 cm long; velum half-way to 3/4th

of sporangial surfaco

Sa. Megaspores greyish when wet, dimorphic and
a few jointed, bilobed ones present,
tuberculate, tnradiate ridges -1

sb.  Megaspores fuscous black when wet,
dimarphic, jointed ones not present, -
tuberculate, tubercular bases confluent giving
rise to irregular branched ridgres

6. I sampathktomaranii

4b. Leaves up to 24 ¢m long, velum rudimentary to
covering about half of sporangial surface:

6a. Rhizomorph 2-lobed; leaves 7 - 24 cm long;
velum covering about half of sporangial
surface; megaspores black when wet, surfa
reticulate -

(]

c.

——

- prrchangnii
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6b. Rhizomorph 3-lobed; feaves up to 20 cm long; velum
rudimentary; megaspores ash-colourad when wet,
surface unevenly uberculate L dixiin

1. Isoetes bilaspurensis Panigr. in Biol. Mem. 62} - 135. L. 2, f. 4; figs.
1 10. 1951.

Rhizomorph clongated, & 10 mm long, 3 5 mm broad, 2-lobed.
Leaves tufted ercct, patent, gradually tapering te an adcular apex and
closely imbricaled, 5 10 om long, 15 30 in number, ligule deltnid, lobed,
abrur!tly acuminate, smaller than megasporangiumy velum 2/3rd to 3/4th
Covering the sporangium; megasporangia ovate, truncate or retuse at the
upper end; megaspores white when dry, greyish when wet, dimorphic,
large rmogaspores 407 (39044 pm long x 373 (330x 440) pm broad; small
megaspores 37 (250 280 (220 300} um broad, a few
jointed bilobed megaspores and sterile cells present within the same
megasporangiam.

':m" 1R &l 1“““ LT
AT T LR A

Ylants prow abundantly in shallow water along the edges of tanks.
Bllaspur.

2. lspetes coromandelina L.f in Suppi. Pl Syst. Veg, od. 11: 447, 1781,
L coromandelina var. raipurensis Unni in ). Bomb. Nat. Hist. Spc. 64 : 590,
1567,

Rhizomaorph 3-lobed, rarely 4 5 lobed; peripheral strands present;
leaves 30 - 60 (-80) cm Jong, 20 - 60 in number, velum absent; megasporangia
circular to oval, 12 x 9 mm; megaspores white when dry, grey when wet,
dimorphic; larger anes 465 660 tm in diameter, smaller ones 356 458
K in diameter, surface tuberculaie, tuberele ends blunt and rounded,
microspores red-Brown in colour, 26 33 um in diameter, smooth or
rupgulose to papillate.

Crne of the common species occuring along the edges of tanks, streams,
paddy fields and shallow ponds during rainy scason. [t is onc of the most
variable specics in the form of leaves, range of megaspores, otc. Bastar,
Gwalior, Hoshangabad, Raipur, Shivpuri.

3. Isoetes dixitii Shende in [0 Univ. Bombay 14 @ 5. 19453; Ladha in
Acta Bot, Indica 5 : 86. 1977.

Rhizomorph 3 lobed; leaves up to 2 cm Jong; 8 20 in number,
peripheral strands absent, velum rudimentary. Megasporangia ovate, 2
6%2-45 mm; microsporangial 5x 2 2.5 mm; megaspores white when
dry, ash coloured when wet, dimorphic, larger ones 483 660 pm in
diameter, smalier oncs 320 485 pm in diameter, surface tuberculate,
tubercles uneven; microspores reddish-brown, 27 30 pm in diameter,
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surface muricale; sterile ¢ells present, 20 22 pm in diameter, disc-shaped,
transparent with yellow marginal ring. Bastar {Ladha, 1897}

4. Tsoetes panchananii Fant & Srivastava in Proe. Matn, Inst. 5ci.
India 28 B(3) : 243, v XIIT, fig. 1 4, t XVI, f. 41, text-fig. 1, 2 A-L 1962;
Ladha in Acta Bot. Indica 5 : 88, 1977,

Rhizomorph 2-obed; ieaves up t0 2 4 om fong, 4 38 in number,
peripheral strands absent, velum almost complete. Mcogasporangia ovoid,
3 5mmlong, 2 3 mm broad; microsporangia not known; megaspores
white when drv, black when wet, dimorphic; larger ones 330 407 ym in
diameter ; smaller ones 240 330 um in diameter; surface of larger onoes
reticulate, smaller ones with branched ridges formed by confluent tubercles;
microspares hot kngwr, sterile cells absent.

Fl

v

coromandeling and {. unilocufaris, Rewa.
5. Isoetes pantii Goswarmi and Arva in [. Ind. Bot. Soc. 49 : 30, 1970,

Rhizomorph 3ebad, tlted; leaves 15 33 cm long, 15 3% m number;
ligule broader than Iong. Megasporangia elongate, 3 7 mm long, 2 4
mm broad, micro-sporangia ovate-nblong, 5 -9 mm long; megasnores white
when dry, ash- coloured when wet, trimorphic; large ones 480 6680 um in
diameter, suriacc finely grannulpse bearing rounded tubercles, medium
ones 280 312 um in diameter, small ones 70 110 ium; microspores white
when dry, ash-coloured when wot, trimorphic, occurring in the same
sporangium; Jarge ones 24 54 pm in diameter, surface hyline and thick,
medium ones monoiete, 24 48 pm in diameter, small ones 15 32 pm in
diameter, trilete, surface papillate.

Plants growing along the margins of ponds intermixed with [,

mrwrmetoived alisns nmoAd T omascosenndbibes s meerii :ﬁnfm .EI'_'I'IL:&
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6. Isoetes sampathkumarnii L.MN. Rao in Curr. Sei. 13:286,£.1 3,
1944: Ladha in Acta Bot. Indica 5 : B6. 1977,

Rhizomorph 2-lobed; leaves up t0 11 ¢m, 3 6 in number; peripheral
strands absent, velum half way to twa thirds, megasporangia ovoid, 2 4
mm long, 2 - 4.5 mm broad, microsporangia not known; mMegaspores white
when dry, fuscous black when wet, dimarphic; large ones 236 458 um in
diameter; small ones 280 - 380 pm in diameler, distal surface marked with

B jumh]e of reticulate branched ﬂg{iEﬂ, m]cmspgreg not Known; sterite colls

absent.
Plants growing in shallow ponds. Bhopal, Shivpuri (Ladha 1977),
7. Isoetes unilocularis  ).E. Smith in Rees, Cyclopaedia 19 : 150 1219,
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I indica Pant and Srivastava in T Na . Inst. Sci. India 28 B(3} : 246. t.
XIV, f. 16 25t XvV.f 30 35 t XV £ 30 40 text-fig. 4 A-D, 5 A-H, 7
A-M, 12, 1942; Ladha in Acta Eﬁt. }“.d ica & - 86. 19277

Rhizomoreh 2-lohod . raraly 4: loaves un 40 55 o, number of loaves
A=ty LELSE LA ins ‘-.'r -.' Akl T L r L L e dlp Raid F et

9 - 35; peripheral strands 4 6, with many accessary strands; velurmn absent,

Megasporangia elongated, & 19 mm long, 4 9 mm wide; microsporangia
oval, 4 6 mm long, 3 4 mm wide; megaspores white when dry, grey
when wet, polymorphic; large ones 458 - 636 pm in diameter, medium ones
407 508 pm in diamcter, small ones 89 330 um in diametor, surface
tuberculate, tubercles somewhat pointed; microspores white, dimorphic,
bilateral or tetrahedral, 16 - 48 pm in diameter, surface tuberculate, abortive;
MiCraspores present; sterile cells present, 13 18 pm in diameter, round or
roundly quadrangular, transparcnt, granuose with a thickencd rim or

margin,
Plants growing along the margins of shallow ponds. Bilaspur, Rewa,

5. EQUISETACEAE

A monoatypic family of about 30 species in world, of which 7 species
accur in India..

EQUISETUM L.

Terrestrial to subequatical perennial plants, thizome long- creeping,
BEIVINg rise to erect stems; loaves very small, whorled, united at base into
nodal ring, laterally connected so as to form distinet toothed, tubular or
funnel 5haped shaths enclosing the base of the internodations of the stems
and branches, Sporangia homosporus, paired, sporophylls, peliate,
scale-like forming terminal strobili.  Spores globose, provided with four

tong, filiform, circinate clators.

Two in M.P.
la. Small plants up to 50 con high; branches diffuse, thick
up to & branchlets at each node; sheaths loose L3, E. diffusum

Tb. Large plants, up to 1.5 m or more high; branches lax,
glender, up to 3 branchlets at each node, sheaths tight
. 2. E. vamosissimim subsp. debile

1. Equisetum diffusum D. Don, Prodr. Fl. Nepal 19. 1825,

Small plants, sterns 30 50 cm long, erect, sterile and fertile sterns
alike, short firm, diffused; branchelets 5 & at each node in whorl;
internodes 2 - 4 cm, ridged, sheaths looge up to 1 am long, linear-lanceclate,
entire, 6 12 square grooved ribs. Strobilus stalked, 1 2 em long,
oblong-cylindrical,



44 BOTANICAL SURVEY GF IND]A

Common in the cdge of furest in water logeed sandy places. Bastar,
Bilaspur, Raigarh, Raipur, Sidhi, Shivpuri.

2. Equlsetym ramossissimum Desf. subsp. debite (Roxb. £x Vauch.}
Hauke in Amer. Tern. ). 52 : 33 1952, L. debife Roxb. ex Vaoch. in Mem.
Soc. Phys. Hist. Nat. Genive 1. 387, 1822; Graham in ]. Bomb. Nat. Hist.
Soc. 23(2) : 501. 1915.— Hedju, Haringir,

Large plants, stems 1 1.5 m or more leng, 2 15 mm of more in a
diameter with a large contral hallow, gtooved, simple or irrcgularly
branched, branches T 3 in whorls, ibs 8 30, flattencd towards the apex,
sheaths tight, tubular to funacl shaped, short or elongated, the teeth
deciduous, dark brown, internodes 2 to 5.5 om long.  Strobili terminal,
subsessile, 0.5 2.5 cm long, oblong, cuspidate.

Common in shady or apen wet places preferring sandy-alluvial soil
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Raipur, Sidhi, Shivpur.
6. PSILOTACEAE
A monotypic family of 3 species in the world flora, 2 in India.

PSILOTUM Sw.

Plants perennial; roots absent and represented by rhizoids.  Aeral
shoots dichotomously branched: leaves reduced to distant minute scales.
Sporangia solitary in the axils of leaves. sessile, triguetrous, ohovoid,
J-celled.

Only one spacies in M.P.

Psilotum nudum (L) P. Beauv. in Prod. Fam. Acthecg. 112, 1805.
Lycopoduim nudum L. Sp., PL 2 : 1100. 1753, Psilolum triguelrim Sw. in
Schrad. . Bot. 1800 {2} : 109, 1B01; Graham in ]. Bomb. Nat. Hist. Soc. 23
{2) : 501, 1915~ Bhulbhari.

Plants 15 - 35 cm, rooticss, aerial shoots slender, dichotomously
branched, branchlets triquetrous.  Leaves minute, scale like, coriacoous.
Sporangia in triads on short staiks, in the axils of minute, bifid sporophylls
owards the aplees of aerial shpots.

Plants grow as epiphytes, lithophytes, aerial shoots ercet or hanging
downwards along streams with perennial source of flowing water.
Throughout Madhya Pradesh in hilly regions but everywhere scarce and
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The specics is threatened duc to over exploration by arademecians for
studies of students and resparch workers.
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2 genera, only one genus Botryckinm with 9 specics in India.
BOTRYCHIUR Sw.

Terrestrial plants; Fronds dimorphic, sterile frond pinnately
compound, leafy; fertile frond arising from common stalk inseried bBelow
the sterile blade.

Tarm femdes S AT
LYRU SPRECIES AT R,

la. Fortile segment arising from cormmen stalk inserted

below the sterdle blade; texture cetaceous A B davcifoliem
1b. Fortile segment arising laterally as a pinna of sterile
Hlade: textire thin L2 B fanuginosim

1. Botrychium daucifolium Wall. exr Hook. et Grev. in Icon. Fill L
161. 1829; Crookshank in Mooney's Indian For. Rec. 3(7) 247. 1942,

Plans 20 50 cm high; thizome short, erect. Common stalk 17 32
cm, sterile blade deltoid, tripinnatifid to tripinpate; penultimate sexmoents
Elﬂt‘l‘gﬂte, acute, ultimate scgments oblong, blunt or acutish, margins fimely
wothed; veins simple or torked.  Fertile segment oxcogding sterile segment
af maturity, fertile stalk 4.5 15 cm, fraiting spike ¢ 19 em. paniculate.

Tlants growing among grasses in open places or among, rock boulders
ONn moist mossy cover. Bastar (Mooney 1942; Tiwari 1964).

2, Botrychium lanuginosum Wall. ex Hook. & Grev. in Icon. Fl 1,
t. 79. 1831, B. wirginignum (L.} Sw. var. Lanugmosum {Wall. ex Hook. Grev.)
Bedd., Handb, Ferns Brit. Ind. 471, t. 295. (883; Tiwari in }. Indian Bot. Soc.

A3y 427 1004
ik Do A e A i D

Plants 30 - 50 cm high, pilose. Common stalk 13 - 25 cmy; sterile blade
deltoid, 15 - 28 x 20 - 35 cm, quadripinnatifid with ultimate divisions obtuse
Or acute; fettile segment arising laterally above Lhe base from rachis of the
sterile blade om 20 - 35 om long stalk; fertile hlade 5 - 10 em long, paniculate.

Plants growing in hilly slopes among grasses, on moist mossy cover
of rock boulders along fowing strearns. Hoshangabad (Tiuwr, 1964).

8. OPHIOGLOSSACEAE
4 genera in the world; Ophtioglossum L. in M.P.
OPHIOGLOSSUM L.

. Rhizome usually short, erect, bearing a few fronds. Fronds dirnorphic;
sterile frond leafy, simple. usually entire, membranous to coriaceous;
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venation reticulate; fertile frond sirmple, neatly furcate, lanceolate; sporangia
placed in two lateral rows partially immersed in the axis.

it is of cosmopoliton occurrence. 15 species occur in India, of which
eight taxa in M.I".

la. Rhizame globose bearing many fibrous roots;
tropopbyil with a conspicuous, pale median band ..1. Q. cosiatem

1h. Rhizome sub-globose to cylindrical, bearing a few or
many roots, tropophyll without a congpicuous, pale

median band :
2a. Tropophyll lincar, more than 6 times as long as broad,
apex acute to rarely acaminate w30 Q. gramineum

2b. Tropophyll not lincar
3a. Rmzome sub-globose
4a. Tropophyll ovate, mucronate; spores trilete,

hiltete o monolete in one sporangium 2. O, eliminatum
4b. Tropophyll not as above, spores trilete
=a. ||u]_.ruf.r||_}'u nuﬁC}‘lEu o Ji.",rh'El' quancr -.ur fron d

4. O, mudicaule var. ntidicaule

5b. Tropophyll attached at the base of frond
.. 5. O nudicaule var. macrorrhizim

—3b. Rhizomeeylindrical

Ba. Rhizome with persistent, conspicuous
brown sheath formed by the basc of the
old leaf sialk; tropophyll elliphical
lanceolate to lanceolate w7 O polypinglium

#b. Rhizome withont persistent brown sheaths;
Fmp‘nnl‘\ l..r" ﬁ.lr:hl.::l I'ﬁ ﬁ1.r.:l-|‘ﬂ—?.'1'!‘lﬂ‘l"l]ﬂ|‘? !

7a. Tropophyll ovate, cordate to variable
at base, subcoriacepus LB O reticulafum

7b. Tropophyll ovatedlanceolate, truncate
or broadly cuneate at base,

membranaceous L6, O petiolatum

1. Ophioglossum costatum K. Br. in Prod. FL. Nov. Hﬂll. 163, 1810;
Subr. and Henry in Bull. Bot. Surv. India 8 : 208. 1968, Q. fibrosum Schum.
in Boskr. Guin. t. 452. 1827; Bedd., Handb. Ferns Brit. [ndia 445, t. 289. 1883,

Fig.1
h; rhizome globose. Common stalk 0.5 4 om

1 2.5 om, elliptic, breadly ovate-lancedlate or

T-"' an h': ﬁ aAn
wrhF

n"|ﬂ"|
LR !

long: tropophyll 25 10
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Fig. 1. Ophioglossum costatum T. Br.
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obovate, cuncale at base, apiculate o nbiuse at apex, subooriaceous, Fertile

frond longer than the steriie; stalk 3 - 18 cm longs strobilus 1 - 4 cm long,
Flants growing in open grassy forest floor, hill slopes in sandy laterite

soil along streams in shady places. Throughout Madhya Pradesh.

2. QOphicglossum eliminatum Khandelwal and Goswami in Fern
Gaz. 12(6) : 330 1984,

Plants 1.8 15 cm high: thizome subglobose; commmon stalk 05 -4 em
long, tropophyN 0.5 35 x 03 2.8 em, ovate, mucrontate. Ferlile stalk 1
B cm long, strobilus 0.3 2 ¢m Inng spores trilete, bilete, monolete and

1 kv im b camas oEoEas e i bl
LV LT )| I.J.IL [= 1PN LW Dl.-"LlI.H.II.EILr!III.r LﬂILl}r J\..FIII:I.'LLI

|

Edmttas T mamiimn e e idmia

Shivpuri (cf. Khandelwal amf Coswami, 1964}

3. Ophioglossum gramineurn Willd, in Nov, Act. Acad. Erf. 2 : 18,
t. 1, {3 1802; Bedd,, Handb. Ferns Brit. India, Suppl. 108. 1892; Panigr.
and Dixit in Proc. Nat. Inst, Sci. India 35 B(3) ; 250, f, 400 41, 93. 1965,

Slender plants, 3 10 cm high; rhizome bearing 1 3 fronds
simuitanenusly. Common staik 1-3 con long, lincar-lanceclate, atienuate at
base, subcoriacoous. Fertile stalk 15 5 om long; strobilus 1 2.5 em.,

LT B WY, Lt

Flants orowine among erasses undor shadvye situations, Gwalions
B = ‘B B 5 SR

Plants occur among grasses in moisl shady situations in the forest
floor, Bastar, Hoshangabad, Shivpuri.

4. Ophioglessum nudicaule L.f. Suppl. Swst. Pl. 443, 178]; Tiwari in
]. Indiare Bot. Soc. 43 - 432 1984, Panigr. and [Chxdt in Prowe, MNat, Inst, Sci,
India 35 B{3) : 252, . 49, 51, 52, 100, 101. 1969. var, nudicaule

Flants 3 8 cm high; rhizome subglobosc, rarcly tmck, cylindrical,

WWWWWWHW

the lower gquarter of the frond, ovate to clliptic, cordate, apiculate,
coriaceous. Fertile stalk 2 5 cm long; strobilus 0.5 1.2 cm long.

Plants growing among grasses under shade in moist situations.
gabad, Shivpuri.
5. Ophioglossum nudicaule L.f.var. macrerthizum {(Kunze) Clausen

in Mem. Torrey Bot. Club 19(2} : 150. 1938; Panigr. and Dixit in Proc. Nat.
Inst. Sci. 35 B(3} : 254, £ 53, 102, 103. 1969

Plants slender, 35 6.5 em high; rhizome subglobase. Commaon stalk
3.5 - 4 cm; tropophyll 5 8 x4 & rvm, ovate, cordate, apiculate or obtuse,
coriaccous. Fertile stalk 2 4.5¢cm long ; strobilus 0.5 1.5 cm.

Among grasses under shade of trees in the forest floor. Hoshangabad,
Rewa, Shivpuri_
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6. Ophioglossum petiolatum Hook. in Exotic Fi. 1 : . 56, 1823;
n&nln— soan ol hwride dwn Thwtem Bfal Dok Ch: Tewd:in 1E TE02Y% b T R 1 | 1 114
ﬁ A LATALLY TTL TR, LYEL 173, oCh, ITWAATE 5 hAY H P dalMfy 1a LIF Flpy 11°%.

1965,

Plants 10 13 cm high, rhizome slender. Common stalk 1.5 35 em
long; ropophyll 1.5 2 x 36 1 cmy; ovate-lancoolate; acute to mucronale,
truncate to broadly cuncate at base. Fertile stalk 5 7.5 cm; strobilus 1.5
1.8 cm.

Plants growing on moist sandy alluvial soil amidst mosses ce. in sal
forest, Bastar.

7. Ophioglossum potyphyllum A. Br. apud Seubert. Fl. Azor. 17,
1844; Panigr. and Divit in Proc, Nat. Inst. Sec, India 35 B{3) ; 255, f. 55, 81,
104, 1949.

Plants 8 11 em high. Common stalk 2 4 om long, tropophyll 3.5
453 % 0.5 1 cm, attenuate at base, acute or mucronate at apex, thin but
(irm in texture. Fertlle stalk 3 4 cm long; Smobilus 1 2.5 cm Jong,

'l'!i - EFOwWIng in L .|: R o S s apon. TI___L__ inal
1aries E LY I E l LITESL LG ul ' [

3. Ophioglossum reticulatum L., Sp. Pl. 2 : 1{}63. 1753, Tiwar in |.
Indian Bot. Soc. 43(3) : 432 19&4; Panigr. and Dixit in Proc. Mat. Inst. Sci.
India 35 B{3): 757, . 58 60, 83; 10. 111, 198Y. —Gond;.

Plapts 5 30 cm high; rhizome cylindrical. Common Statk 2 15 ¢in
long; tropophyll 1- 7.5 < (15 - 2.15 cm, ovate, and various interlinked shapes
ocenr, subcoriaceous to thin in texturg. Fertile stalk 2 - 20 em long; stenbilug
1 & cmlong.

Ophinglassum  reticulatum L. scems to be one of the most common
and pc}lymnrphlc specms stnce a number of Intcrmediate forms with
¥al ILJ‘LIH |[]I|=]'||nl;ﬂ'_l bndFﬁ":’ I;_'I-[ [rU[_ﬂJI’_III}"II -ﬂ.IL t.l'l.ﬂ.l"n'L'Lul "l'dlll...l'l..l.ﬂ II.IIIII:: I]I.EI.}I'
be recogmised easily but in view of brevity and lack of cylomorphological
studies in the ficld, all forms are lumped tegether.

Flants growing in the forest floor amidst grasses mosses olc o in moist
allivial sandy soil or heavy rock boulders along flowing sireams with little
of humus. Throughout Madhya Pradesh.

The local prople prepare vegetable.curry.
9, ANGIOPTERIDACTAE
A monotypic family comprising of single genus Angiepteris Hoffm.
ANGIOPTERIS Hoffm.

Rhizome short; globose, radially symmetrical, massive floshy stock,
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Fronds tripinnate, stipe fleshy, green, swollen at the base; veins free. Sor
¢z 20 in number in two rows, contiguous.

Species ca 111 in the world flora, of which 12 in India and one in M.P.

Angiopteris evecta {Forst.) Haffm. in Comm. Soc. Reg. Gowe 12 : 29,
t. 3. 1796; Tiwari in L. Indian Bot. Soc. 43(3) @ 433 1964; Dixit and Panigr.

inn Bull. Bol. Surv. India 11 (3 & 4} : 368, 1969, —Gondi. Fig. 2
LEIEE 1E|]i, 2 - 1-; M I[JIHII' I.!Eiiﬂiiiiﬂ jIESIij‘?.r rd !iﬂ cm ﬂiitk often htc[lllu‘“g

erect in age; stipes green with scattered whitish streaks and eovered with
simazll brown hairs when young but not at age.  Fronds usually bipinnate

wawnler = Ak s alomartk 1 Trsns  ratw 13 'I'llhﬂ'llli'l.l." ¥ a1 T ﬁﬂﬂfl‘ :
I“ILIJ’ l.llj.-rllLllrr.ll.\_, !.-rlllll.ﬂ\_ rILH.H.II. L J.II ].I.JI.IE, bl LER | Fl EILL L LS R [T | B l.l'_-ll.l.l

I x2 4cm, dark green, glabrous, shining, sub-sessile, unequal at base,
ovate-oblong in shape, subcoriaceous, margins éntire when young, serrulate
at age, apex acuminate, strongly toothed; veins free, simple or forked.
Fertile pinnules not contracted; sori about 1 mun away from the margin,
consisting of 7 12 sporangia in each group.

Abundant in swampy farest floor, in humid slopes near water fall in
evergreen forest along the road side or among bamboo grooves, on rocky
substratum and on sandy ioam. Bastar, Hoshangabad.

The fieshy riizome is eaten by tribals during scarcity. The pith boiled
with mustard oil is used as massage for rib pain.

10. OSMUNDACEAE

A family of 3 gencra in the world flora, of which only genus Osmunds
L. ¢cccurs in Madhva Pradesh.

OSMUNDA L.

Rhizome thick, erect, without scales covered by persistant icaf base.
Frends dimorphic, tufted; lamina pinnate to bipinnate, coriaceous.  Fertile
fronds contracted more or less without lamina; leaflets intermediate
between sterile and fertile forms common. Sperangia exindusiate, globose
ta pyriform on short stalks.

Five species in India, only one in M.,

Osmunda regalis L. Sp. P1. 2 : 1065. 1753; Tiwar in | Indian Bot,
Soc. 43(3) : 433. 1964; Panigr. and Dixit in J. Indian Bot. Soc. 48(1  2) : 95,
.5 9. 1969 — Royal fern.

Rhizome erect to semi-erect. Fonds tuftad, 30 130 cm long; stipes
20 - 50 cm long, firm, erect, naked; lamina bipinnate, 20 ¢cm of more broad,

broadly lanceolate. Fertile pinnae terminal, the lower ones always sterile.
Sterrlo 'l"!-'l'l'l'l'l:l.l'-'l qhnrlr'lu ahallked roriacenus rale P‘I!'Et'_'“ to dark I!'I'FP‘I'I

STertig 5 pE*
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oblong-lanceolate, 3 12 x 1 - 3 cm. cunheate at base, acute at apex, margins
serrulate, veins free, 1 2 times forked. Fertile pinnac bearing clustor of
sporangia which are dark brown when mature,

Plants collected by the author from Tridhara in Pachmarhi are smaller
in height, pinnae small, close together and usually with suberect rhizome
in comparison to typical O. regalis with larger fronds, lax, pinnae and crect
rhizome. Those forms have been recognised as O, regalis L. var,
panigrakiara Dixit in ind. Journ. For. 13 {1} 7/, . 7, 1950,

Plants grawing among rock boulders among water falls with
continuous flow of water in sunny situations in the forest, on sandy soft
or in marshes in moist forest beds and along water ways near forest tracts.
Bastar, Hoshangabad, Pachmarhi.

11. DICRANOFPTERIDACEAE

Monotypic family comprising of 10 species in the world flora,
Pantrogic in distribulion,

BPICRANCGFTERIS Dermh.

Terrestrial; rhizome long— crecping, hairy. Fronds pinnate,
pseudodichotomous at the top of stipe; pinmae repeatedly
pseudedichotomous, branched; young parts protected by branched hairs of
varinug forms, scales lacking, veins froe, 1 3 times forked. Sporangia 10
15 or more in each sorus,

Only one in M.P,

DHeranopteris linearis (Burm. £ Underw. in Bull. Torrey Bot. Club
34 : 250. 1907; Tiwari in |. Indlan Bot. Soc. Soc. 43(3) : 434, 1964, Polypodinm
Iineeris Burm. §. Fl. Ind. 235, 1. 67, {. 2. 1768. Cleichema lincaris (Burm. £}
Clarke in Trans. Linn Soc. Lond. 1, Bel. 1 428 1880; Mooney In indian

o Th_ . ®mrmy =A™ 1134
P R, O 2. LTRE,

Rhizome Jong-creeping, slender, bearing hairs and distantly spaced
stipes, growing apex covered with red-brown hairs. Stalks shining, crect,

varying much in length, brown 1o purplish-brown; pseudedichotomously
branched, ultimate brancheg In I:l'ql.la.'! lr'lmﬂ_:., lggf}r, %EH‘EHH at ﬁgh[ anglerg

Tt AR R RN EEaEmEE, mOR AR Poe s =

to the costa, the lower most segment simple, deflexed, narrowly oblong,
slightiy narrowed towards notched apex, veins 1 3 times forked.  Sor
near to costar of the segments on the acroscopic branch of a vein, each

with 10 15 sporangta.

Rhizome ¢reeping on rock boulders with Littde humus or in rocky
alluvial setl, along flowing streams in exposed places forming lhickets,
Bastar, Bilaspur, Chindwara, Hoshangabad.
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Rhizome anthelmentic, extract of fronds antibacterial; siipes used for
preparing pens for school children,

- L T

12, LOXOGRA

occur in India.

LOXOGRAMME (BL) Presl

Plants epiphylic, fronds simple, yeins anastomosing; sori exindusiate,
ciongate, on efther side of the midrib,

Cmily one in M.P.

Loxogramme inveluta (D.Don} Presll., Tent. Pretid. 2150 1836; Tiwari
in I. Indian Bet. Soc. 43(3} 1 449. 19684, Grammitis fancenlzia [, Don, Fl. Nepal
14. 1825. Gnnogramme imoolute Hook., Sp. PL 5 ; 155, 1864

Ehizome thick, creeping; scales clathrate, brown, ovate  lanceolate, 1

»x 1 2mm. Fronds simple, 10 30 x 15 5 ¢m, elliptic- lanceolate,

atuminate at apex, lower part below middle narrowed slowly into short

stipe; coriaccous in texture, margins entirg, venation obscure, reHculate,

arenlles with free included veinlels. Sori exindusiate, on oither side of
midrib, oblique, not reaching up t0 margins,

Mants epiphytic on trees and shrabs in forest area. Common
throughout India on hills and mountaing, but no cotiection availabe in BSA
horbarium from Madhya Pradesh. Tiwarni (1964} reported its necurrence
with a question mark and without gquoting any specific lncaiity from
Madhya Pradesh.

13 TOLYPODIACEAE

A family of about 63 genera in the world flora, of which about 25
genera occur in India and 5 genera in MT

la. Sori in two regular rows, one on cach side of midrib,
covered with umhbrella shaped paraphyses o Tepisorus

Tb. Sori distributed al! over the lower surface, paraphyses
it present not umbrella shaped -

2a. Fertilp fronds much contracked
3a. Lamina thin, main veins not well developedg,

hydathodes indistinet on drying 2. Leptochilus
3b. Lamina coniaceus, main veins well deveioped,
hydathodes distinct on drying 4. Paraleptochilys

2b. Fertile fronds slight!y or not contracted .
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4a. Lamina membranacenus, without stellate hairs, veins

prominent o3, Mirrosorium
db. Lamina coriacepus, thickly covered with stellate hairs,
veins concealed 3. Pyrrosia

1. LEPISORUS Ching

Epiphytes; rhizome creeping, clothed with many scales. Fronds
articulate to rhizome, simpie, rarely pinnatifid, coriaceous in texture,
marging entire, veins anastomosing with mcluded veinlets. Sori on veinlets,
round, protected by peltate, pedicellate paraphyses with fat, expanded
heads.

About 20 species in India, only one in M.P,

Lepisorus nudus (Hock.) Ching in Bull. Fan Mem. Inst. Biol. Bot. ¢ :
83, 1933, Pleopeltis nuda Hook., Exat. Fi. 1 : ¢ 63. 1823, P wightiang (Thw.)
Bedd., Ferns South. India &), t. 18(0. 186%. P. finearis sensu Bedd., Handb.
Ferns Brit. India 346. 1883 (pro parte).

Rhizome wide-creeping, clothed with many dull brown, lanceolate
scales. Fronds 10 25 % 1 15 cm, stipes small, 1 5cm long, glabrous,
lamina simple, 15 x 40 x 0.2 - 0.3 cm, lower surface fully covered with sori,

Plants with creeping rhizome on bare greissic rock boulders lying on
the bed of Tunning streams, or as cpiphytes on vee runks and branches,
Bastar, Hoshangabad.

2. LEFTOCHILUS Kaulf,

Rhizome wide-creeping and freely branched, coverad with dark,
clathrate, ovate-acuminate, deciduous scales; stipes remote, inconspicuously
_ articulate; fronds simple, dimorphic, the sterile lanceplale, entire,
herbacecus, glabrous, margins entire, main veins hardly developed.
Veinleis anastomosing o form numerpus areclags with 5im'plE or branched
free veinlets ending in hydathodes; fertile fronds linear, sporangia covering
the whole lower surface,

Four species in India, only one in M.P.

Leptochilus axillaris (Cav.) Kaulf,, Enum, Pl Fil. 147, t. 1, 1. 10. 1824,
Tiwari in ). Indian Bot. Soc, 43(3) : 448, 1984 Acrostichu qxifiare Cav,,
Ann, Hist. Nat. 1 : 101, 1799, Gymnopteris pariabitis var. axillaris Bedd,,
Handb. Ferns. Beit, India 430. 1883,

Rhizome wide-creeping, slender, tortyous bearing clathrate,
avate-lanceolate, brown scales; fronds approximate, 1 1.5 cm aparyy;
dimorphic, sterile fronds larger, simple; stipes 2.5 1 ¢ long, lamina
15 20% 15 25 cm, thin but firm in toxtupe, dark green when live and
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blackish-green on drying, narrowed egually o base and apex, margins
SMO0oth, N0 Main veins, veins iomming obligue polygonal main areqles, each
divided into two to three smaller enes containing branched froe veinlets.
Fertile fronds longer than the sterile ones, stipes 11 35 ¢m long, taming
11 20 = 02 03 cm, covering the whole lower surface except midrik
edges imilexed on maturity.

Creeping on wet rocks, closely adhering to the surfaces. Madhya
Pradesh forms are smaller in size. Pachmarhi, Bastar, Hoshangabad.

3. PARALEPTOCHILUS Copel.

Rhizome creeping, clothed with small, ovate scales, marging obscurely
denticulate; inconsipicuously articulate. Fronds dimorphic; sterils fronds
larger with short slipe, oblanceolate, entire, acuminate, I‘IEITL'IW!}-' attcnuate
at the base, veins anastomosing, primary oncs conspicnous, rest
ihconspicucus; fertile fronds contracted on larger stipes, lincar-lanceolate,

2 species in world flora, one in India and Madhya Pradesh.

Para]cptnchilus decurrens (Bl._ Copel. var. lanceolats {Fer} Dixit,

Ll Ty N NI . A [ Ty P | [ RN A nnnnn OFF o A7 L 4 1Q4E aas maad
bl L) ST Y L.-EP'II:.I"LJ"II[H!- IHFIL{'_"I'JI![Ii.!-ID- l.“l'..'!:'_.. SALIUSE,. OF L., 0, 1, 10%.7, 'I.THI"H.I"IUF}LEFI.:I-

variabilis (Hook.) Bedd. var. lanceolata (Hook.) Bedd., Handb., Ferns Brit.
[ndia 42%. 1ER3.

Rhizome ¢reeping. clnthed with a fow ovate-lancenlate, clathrate
scales. Fronds clase. | ftod. di hic: simple sterile fond
shorter stipes, 3 10 cm long; lamina lanceplate & 25 x 15 2.5 ¢m, acute
t0 acuminate at apex, narrowly long-attenuate and decurtent to stipes;
margins  smooth, leathery in texture, blackish—green in colour, midvein
distinct on the lower surface, veins anastomosing, indistinet ending into
hydathodes, distinct dots clear on drying. Fertile fronds longer than the
sterile; stipes 15 20 om long; lamina lincar-lanceolate, very much
tontracted, gradually narrowed ar both ends, coriaceous in texture,
Blabrous, margins entire, inflexed on drying; veins anastomosing, areole
with free, forked veinlets. Sori forming a single row half-way between the
“osta and margin, when young covered with peltate scales.

Epiphytes on tree trunks and branches or as lithophytes on massive
rock boulders, rmtmg n MOSSY cOveT, lamina curled up in dry weather,
Itis a drought resistance species. Bilaspur, Hoshangabad.

4, MICROS0ORIUM FLink

Epiphytes; rhizome long-creeping, clothed with many clathrate scales,
Fronds simple on pinnatifid, rarely pinnate; stipes distant, articulate
herbaceous to coriaccous in texture, glabmus to glabrescent margins wavy;

e R B L

Viing mm:-u..unumllg with included forked veinlcts unulng tnio n}-’ﬂalnﬂ{lEE
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Chwi amvrriibn]l warimdich et moranburciw crunrne oI by
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Aboust 17 apecles known from India, onl e i MP,
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Mirrosoriom membranaceum (1. Don} ('"hlmr in Bull. Fan. Mom, Inst.
Bicl. 4 : 309. 1933 Polypodivm membranaceurn D. "Don, Prod. . Nepal 2.
1925, Pleopeftis membronces Moove Ind. Fit. 191, 185%; Bedd., Handb. Ferns.
Brit. India 335. 15883; Tiwari in J. Indian Bot. Soc. 43(3) : 449, 1964. Fig. 3,

Rhizome creeping, subhypogaceous, branched, young part green,
covered with blackish-green, ovate-lanceolate scales. Stipes distant, 3 12
em long; laming 15 - 50 % 5 - 15 cm, membranaceous and transhuscent when
fresh, oblong- lancenlate, sometimes oblancenlate, gradually decurrent upon
the stipes; margins wavy to deeply sinuate; veins distinet, visible,
anastomosing, forming areoles, 4 8 series with frec included voinlets,
marginal veins free. Sori compital, many, rather small, usually in two series
between the costules, rarely in 3 5 series.

Plants usually creep aver heavy rock boulders near flowing streams.
Plants appear in rainy season and disappear by the end of November,
Bastar, Bilaspur, Hoshangabad.

5. PYRROSIA Mirb.
Epiphyles; thizome creeping, ¢lothed with many small, ovate scales,

coriaceous, clothed with persistent stellate scales. Veins not visible,
anastomosing with free included veinlets.  Sori usually distal on the

maalirtad aemivlven
IIILJHMLLI WL LLEIIL R,

P'Il'rll'ﬂsi'l adnaosana fEl_u"l Ch“\g 111. “ll“ I""]-'nn H.i'ﬂ_‘ EI__‘_E:_ 1 45 1&35

Polypodium adngscens Sw., Syn, Fil. 25. 222, t. 2, f. 2. 1806. Niphobolus
adnascens (Sw.) Kaulf,, Enum. Fil. 124, 1824; Bedd., Handb. Ferns Brit. India
325 1824 (pro purte),

Rhizome wide-creeping, ¢lothed with many lanceclate-setaceous,
hairy scales. Pronds distant, dimorphic, carnose-coriacecus, dark green,
glabrous above, but hory with sparse sicilate hairs on the lower surface.
Sterile fronds smaller in size, 3 7x 1 2 om;shpes T 2 om long, lamina
spathulate or elliptic-lanceolate, obtuse; fertile fronds longer, 10 15 x 0.5

1.0 cm, stipes 2 4 ¢m long, lamina linear or oblong, obtuse or acute at
ape, tapering towards base, costa distinct, sub-carinate, veins indistinct,
amastomosing forming arecles, with free included veinlets ending into
clavate apices. Sori among tomentum in 5 - 6 sevies on either side of costa.
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Epiphytes or lithophytes in moist shady situationd along flowing
streams. Scarce. The fronds are curled up in absence of moisture. It is
alsc a drought resistance spocics. Bastar.

14. DRYNARIACEAE
I Lﬁiﬂg of ik
S5m. Twenty species pecur in the world and three in India,

DRYNARIA (Bory}].Sm,

Plants epiphytic; thizome long-creeping, thick, fleshy. Fronds
gimorphic, the stetile ones smalil, sessile, and close to rhizuin; the fertile
ones large, stalked, pinnatisect; 1 eins anastomosing. Sori found, compital.

One in M.T.

Deynatia quercifolia (L.) I. Sm. in Hook., [ourn. Bot. 3 : :}93. 1841;
Tiwari in ]. Indian Bot. Soc. 43(3) . 448, 1964, Polypodium guercifolium L.,
Sp. L 2 1087, 1753, Ashavakalrg.

Rhizome creeping, thick, fleshy, clothed with many roddish-brown
ovate-lanceolate scaies, subulate at apex, Fronds dimorphic, subcoriaceous,
the stenle fronds smaller, 7 5% 1 2 am, green when young, turning
dark- brown at age, cordate-avate, variously lobed, pinnatifid; the fertile
fronds longer, 30 100 em long, long-petiolate, broadly-ovate, decply
pinnatifid, segments 12 25 x 2.5 3 cm, cblong, acuminate, entire; veing
anastomosing forming arpoles with or without free included vonlets. Sori
small, compital, many, two in each primary arecle in two serics.

Plants growing as epiphytes ot lithophytes among heavy rock
boulders along flowing streams in low-land areas. Throughout India in tha
plains or low hills.

The specics has not been represented from Madhya Pradesh in the
herbarium of BSA. Howevor it has beon reported by Tiwari {1364] but
without ciing any specific locality from Madhya Pradesh.

Rhizome bitter, astringent; fronds used in phithesis, hectic fever,
dyspepsta and cough and in Malaysia used as poultice on swellings, The

.i....."rnrh'.r" Uﬂid}ran,
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15, LYGODIACECAE

Musiutypic family of 40 species, cosmopoliton in distribution.

Terresirial, climbing ferns; thozome wide  Crocping, dorsiventral,
covered with brownish-black hairs. Stipe and rachis slender, scveral meters
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long, twining, rachis with short primary branches ending in a tuft of brown
halrs, each primary branch bearing a pair of sccondary branches, secondary
branches narrowly winged throughout, bearing pinnules in pinnate
arrangement or dichotomously branched or bearing digitate leaflets. Sterile
leaflets entire, toothed or lobed in the margins; veins free. Fertile pinnules
often narrower than the sterile ones; sporangia indusiate, biscriate on
marginal spikes; spores trilete.

Species 11 in india, 2 in M.F.

la. Sterile pinnules 4 30x 1 3.5 om, clongate,
subcoriacous, subobtuse (o acute at apex; marging

finely toothed Yo L fexousum
1b. Sterile pinnules 4 30 x 1 2 ¢m, ovate-nblong, thin,
rounded at apex; margins entire or wavy 2. Lomicrooindlum

1. Lypodium flexuosum (L.} Sw. in Schrad. in Journ, Bot. 1800 {2} ¢
7, 106. 1801; Bedd., Handb. Ferns Brit. [ndia 457, t. 283. 1883, Tiwari in [.
Indian Bot. Sec. 43 : 424, 1964, Ophioglossum [Texucsam L., Sp. P12 1063,
1753, '

Primary rachis branches abbreviated; secondary rachis branches
alternately pinnate hearing 32 5 leaflets, vanously lobed at base, gradually
tapering towards apex, subconaccous, margins finely toothed; veins free.
Fertile pinules slightly narrower than the sterile ones; fertile lobes marginal,
2 5 mm long.

Flants growing along the edges of forest, road sides, climbing on
bushes and trees or trailing on the ground, reoting in gravelly, sandy sail
near streams. Throughout Madhya Pradesh in Hilly regions, sometimes
even cultivated as hedge plants in plaing and Aourishing well.

Young leafy shoots are used as leafy vegetables in Meghaloya and
Datjeeling district. Plants used as expectorant. Rhizome boiled with
Mustard oil prepared in the form of paste which is locally applied to
carbuncles, in rheumatism, sprains, scabies, ulcors, oczema, and cut
wounds,

2. Lygodium microphytlum (Cav.} R. Br. in Frodr. Fl. MNov. Hall. 162,
1810; Bedd,, Handb. Ferns Brit. india 435, t. 282, 1883. Ugenia sricrophyila
Cav., lcon. Descr. & ¢ 76, t. 59. 1810. auct. viz. Bedd., Ferns South India 1.
61., 1863 (nom L. 1753}

Primary rachis branches distinet, 3 6 mun lony; sccondary rachis
Branob e mie one b cofn safoeataley ammammed oo flabs obellind ool ol d
FRAnNGS Ig-fag, DEArIng PInTuilery atlangod JcaliCia, SaiKCa, widencu ar
sometimes lobed at the base, round at apex, thin; margins entire or wavy,
veIns free, 1 - 2 times forked, pinnately branched. Feriile pinnules usually
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shorter than the sterile ones but hardly narrowed; fertile lobes marginal, 3
6 mm long.

Plants climbing through bushes or forming thickets along the edges
of forests near stream side in dry deciduous forests in shady situations.:
Bilaspur, extremely rarc in Madhya Pradesh, only once cellected in the year
1945.

16. CHEILANTHACEAE

A mnonotypic family represented by the genus (heflanthes Sw.,
camprigsing of ra 200 species in the wotld, of which 2 25 speries occur in

India.
CHEILANTHES Sw.

Rhizome short, erect o short-crieping, bearing many fragile scales,
eronds tufted, narrow to delioidely decoinpound, stb- membranaceous ko
cotiaccous, margins wavy {0 crennate, lowet surface with white powdery
deposits, veins free. Sori marginal on the Gps of veins, confluent at

maturity; indusium formed of reflexed margins, membranous; spores trilete,

Five in M PP

la. Fronds coriaceous to sub=cortaconus, pinnatifid o
bipinnalifid, rarely lower most pair bipinnate;

ulitmaie sepments nol enlarged :

2a. Rhizoma scalrs hienloured; stipe and rachis glosey,

ehaneous :
3a. Tlants scaly throughout 1.C. albormarginaig
Jb. lants not scaly throughout |
4a. Stipe and rachis sealy w2 Cangeps
4b. Stipe sparsely scaly at base, naked above w3 C. farinosg
2b. Rhizome scales concolorous; stipe and rachis shining
reddish-broswn 4. C. grisen

1b. Fronds submembranaccous, bipinnate to tripinnabfid;
ultimate segments enlarged; stipe and rachis purplish
— blick =2 Lo benutfolig

1. Cheilanthes albomarginata Clarke in Trans. Linn. Soc. Lond. i,
Botb. 1 : 456 1 52 1880. Aleuritopteris albomarginata (Clarke) Panigr. im R,
Bot. Surv. India 2 : 309. 1960. —Bheot kesari.

Rhizome ereet, bearing numerous scale; fronds tufted, 10 - 20 em, scaly
throughout on stipes, tachis and costa; slipes 3 to 10 cm, shining, dark
chest-nut coloured. Fronds deltoid-lanceolate, fuadripinnatifid, covered
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coriaceous. Sori occupying marginal lobes, protected by lacerate indusia,

Plants xerophylic, rooting in rock crevices, along newly built forest
roads and in the forest floor in open sunny situations. Throughout the state.

All the species of Cheilanthes Sw. are used as a tool against ‘ovil eyes’
or ghost by tribal /tocat peopie of Fachmarbi in Madhya Pradesh.

2. Cheilanthes anceps Blanf, in |. Simila Nat. Hist. Soc. 10 21, 1886,
Alenritoplents anceps (Blanf.} Panigr. in Bull. Bot, Surv. India 2 : 321, 1961,

Rhizome short, erect, clothed with many bicoloured, linear- lanceolate
scales. Fronds tufted, 10 20 em, deltoid- lanceolate; stpes 5 10 om,
blackish-brown, shining and scaly; lamina 8 15 x 6 10 em, dull-green on
upper surface, lower surface with show-white coraceous covering; pinnate

but the 1 |5 waivs hininnatifid. half. deltoid i

acuminate, subcoriaceous. Sori marginal,

Atamndant along hill slopes in brown-lime rich spil and along forest
roads. Bastar, Bilaspur, Chindwara, Hoshangabad, Indore,

farinosa Forsk. Fl. Aepypt. Arab. 187, 1775. Aleurilopleris farinosa (Forsk.)
Fee, Gen, Fil. 154, . 12, B. f 1, 1850 52. -Chhoti Brahmi

Rhizome short, ereet, bearing many bicolpured, lincar-lanceclate
scal tpi la late, 10 I
chestnut coloured, scaly at base, naked above; lamina 5 25 x4 10 ¢m,
farinose, white powdery bencath, subcoriaceous. Sori marginal, protected
by brown, membranous indusium.

Plants rooting in rock crevices or under heavy rock boulders, along
newly constructed rpads, in lie rich soil. One of the common species
nccurring throughout the state in hilly regions.

. Cheilanthes grisea (Blanf.} Blanf. in [. Simla Nat. Hist. S0c. 1 : 2],
1886. Chﬁl'umhes farinosa var. grisea Blanf. in . Asiat. Soc. Bengal 57(4) :

euritoptert

2:33%. 1960,

Rhizome short, erect, clothed with a few scales. Fronds iufted,
dﬂltmd-tancen]ate 7 - Eﬂcm shpes thm 3 EI} cm, shlmng, reddish—bruwn;

depositmn pmnate except hipmnahf:ld half—delmid Iawest pair, ;:nnnaﬂﬁd
and acuminate at apex, thin but firm in textare.  Sori marginal, protected
by membranous indusia.
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Plants rooting in rock-crevices along hill slopes and streams in sandy
alluvial soil. Chindwara, Hoshangabad, Rewa, Sidhi. Khullar identificd a
few specimens of the specics identified as © #retifrons Khullar.

5. C. tenuifolia (Burm. {) 5w, Syn. Fil. 120, 332, 1806. Trchomanes
tenuifolivm Burm. f., Fl. Ind. 237, 1768, -Veli-Choti

Rhizome short, creeping to ascending, bearing scales. Fronds distant,
stipcs 3 25 cm, scaly at base, naked above, purple- black; lamina 10 50
w 2 cm, ovate to deltaid-lanceolale, quhmpmbranenua ur'l.q.hrnu—:.

ultimate scgments of the primary and secondary divisions the Iargest
pinnatifid, segments of varicus shapes; margins crenate. Sori manginal,

confluent; indusia elongated, denticulate, wrinkled.

Abundant in forest Roor along roadsides; moting m rock crevices in
open sunny situations. Throughout the state in hilly regions.

SPECIES OF DOUBTFUL OCCURRENCE

Cheifanthes rufa 1. Don has been reported by Saxena and Shukla {Buil,
Bel. Suyrp. India 12 : 200, 19780 and Saxena ndian For. 18 @ 363, 1972) from
Madhya Pradesh based on specimens cited as housed in State Forest
Research institute, Jabalpur. The author consulted the herbarium of SFRI,
Jabalpur but could not trace the specimens, identified as C. rufa D. Don
Since, the species belongs to higher altitudes of above 1000 m, its occurrence
in Madhya Pradesh is doubtful.

17T E
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A monotypic family represented by the genus Actinfoptens comprising
of 5 species in the wurld, one in India and M.P,

ACTINIOPTERIS Link

Terrostrial, rhizome short, crect to sub-erect.  Fronds conaceous,
tripartite 1o the base and each part once or more dichotomous, the segments
linear: veina iree.  Fertile frond taller than the sterile; sori at the vein tips
covering the whole lower surface protected by inflexed margins of lamina,

A:tmlnpteris radlata (Sw.) Lmk Fﬂ Sp Bﬂ 1841, As;:r!emum md:ﬂtum

Bﬂt Zeit. 50-1 IE?I‘ Ttwan m] Indlan E-::I: Sn-: 43 {3] 434 1964
~Muagur-sikha, Morphanki Fig. 4,

Rhizome erect, ciothed with scales. Fronds tufted, 5 20 em, erect;
stipes with a few persistent scales; lamina paimate, fan- like comprising of
many dichotomous segments, 2 15 x 1 2 ¢m, corfacecus, edpes inflexed
on drying, apex toothed; fertile segments Jonger than the sterile ones. Sori
copious covering the whole lower surface,
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Fig. 4. Actinfopteris radiata {(Sw. ) Link
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Plants xerophytic, growing on rocks along roadsides and walls of cld
building, usually in lime rich alluvial soil, Betul, Damoh, Gwalior,
Hiwhangabad, Indore, Khandwa, Raigarh, Shivpuri,

Plants used as styptic and anthelmenlic; fresh Mronds chewed for sere
throat; thizome boiled to cure dendruf in West Indics,

18. PTERIDACEAE
¥ genera in the world. only genus Pieris L. in India.
FTERIS L.

Rhizome erect to short-crecping, clothedd with hairs and a fow scales.
Fronds simple to bipinnate, rarely tripartite; rachis deeply grooved; veins
free or anastomosing fromning sories of areoles along ¢osta/ costuics ending
into hydathode within the margin; in fertile fronds the ends of the veina
connected laterally by a vascular commissure below the receptacle of the
sorus,  Sori submargingl, coversd by memmbrancus induosia foremed by
reflexed margins of the lamina, paraphyses often present; spares trilete,

About 43 species in India, & specics in Madhya Pradesh.

la. Fronds pinnate throughout ©

2z. Pinnae 1(} - 35 on each side, linear, entire; lowest pair
much reduced 0 Popitiata
2b. Pinnae less than 10 pngach side, never linear or enlire;
lowest pair not reduced :
3a. Lateral pinpae 2- & on each side; the basal 1- 4 pairs
cleft dowwn near to the base into 2 - 3 tinear
pinnules; the sterile ones with spinulose sarrated
margins: 2. Foerefucg

1b. Pinnae 1 - 7 on each side; the lowest pair simple or
bifid; the sterile ones with undulate t crenulate

Thargins .4 P.pellsicida
Tb. Fronds bipartite at base, the above rest bipinnatifid
4a. Veins free throughout 5. P quadriguritg

4b, Yeins nol free throughout; basal basioscopic vein
always anastomosing forming atc
5a. Pinnae not decply dissected, sepments smooth 1o
wavy, not falcate 1. P Blgurita

5b. Pinnae deepiy pinnatfid; vegments crenate, falcate
ek P geminata
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1. Pteris biaurita L., Sp. Pi. 2 . 1076 1753; Tiwari in [ indian Bot.
Soc, 43 (3) : 437, 1964,

Rhizome erect, massive, clothed with scales in the apical pant. Fronds
densety hifted, 1 2 m high; stipes grecn to purplish, scaly at the basal
part, glabrons above, 30 - 10X] em; adaxial surface groowed and haicy: rachis
ard midrib also grooved on adaxial surface; lamina 25 30 % 20 40 cm,
Fertile fronds slightly narrowcer than the sterile; pinnae 5 10 pairs; lowest
pintae largest and bipartitc, somehimes more pairs above also bipartitc;
sterile pinnae close whereas fertile ones distant, thin; veins distinct on both
the surfaces; the basal basioscopic vein from each costule joining with Lhe
acrascopic bagal vein of costule next below o form continucus ane with
several branch veins passing from the arc to points on the edges near the
base of sinus, remnining weins free, forked. Sori continuous around he
ginuses but reaching the apices of lobes.

Plants growing along the edges of forests, generally in open places
along stream sides, Rare, Bastar, Hoshangabad.

L. I'teris cretica L., Mant. Fl. {30, 1767; Moony in Indian For. Rec,
3 (7). 248, 1942.

Fronds 15 60 oy stipes 5 15 em, erect, naked, straw coloured,
shining, famina 15 30«10 15 ¢cm, pinnalﬂ lateral pinnac 2 - &, opposite,

i."-l'\.l-!n i P — . om s mk

sessilo, imlu.;l.,l, b UppeT Ones deCurrerit; |_au|uau. 1 2 oy the sicrile gnes

bmader margin spinulosc-servate; the basal 1 4 pairs often cleft down
nearky to the base into 2 3 linear pinnules, coriaceous; veins fine, close,
ﬂ.l!"ﬁﬂ'n [ i B 6 i L Frrlod e L ﬁlnnnn I.I'iﬂ'hl‘“l ﬁ:ir'r'.ﬁu._rﬁr tnn 'I'I"‘I!'-I'l'l'l"lﬂ".'l.]
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indusium membranous.
Edges of forests, along streams, Bastar, Hoshangabad,

3. Pteris geminata Wall. ex. Ag., Rec. 5p. Gen. Pleridis 31, 1839,
Campterin klerniana Presl, Tent, Prorid. 147, 1. 5, £. 19, 1836; Bedd., Handb.
Forns. Brit. India 116, t. 0. 1882, Pteris biaurila var. geminala sensu Tiwan
in }, Indian Bot. Soc. 438. 1964,

Plants 1 2 m high. Fronds pinnate; pinnoe subsessile, lanccolate,
lony: acuminate; lowest pair with two large pinnae descending from the
lower margin of the costa, pinnae deeplr pinnatifid, falcate; sterile ones
crenate and fertibe ones undulate, except crénale apices; basal veins
anastmosing, in pairs forming an arc below the sinus; rest of veins farked,
free, ending within the margin, Sor marginal, indusia short, never reaching
the base or apex of the segments,

Growing in the forests along water falls, ropting in rock crevices.
Ex!mme]u rarp in distribubtion. Bactar, TPachmarhi ETIWHH 10841,

TLINEE Taahk L Ly
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4. Pteris pfliﬁcida

Bot. Soc. 43 f3 4258, 1964.

Rhizome shortcreeping. Fronds tufted, 20 100 cm, pinnate; stipes
12 - 530 cm, pinkish in the basal part, straminesus above; pinnae, 2 7 pairs,
opposite; the lowest pair bifid or simple; terminal pinnae larger than the
lateral ones; pinnae 10 - 17 x 1.5 - 3 am, elliptic, cuneate at base, coriacenus,
surface bright green glossy, acuminate at apex; margins undulate to
crenulate; veins free, forked. Sort marginal, indusium persistent.

in the forest floor, in dry situations, a tittie a way from stream sides.

Bastar, Hoshangabad.

5. Pteris quadriaurita Retz., Obs. Bot. 6@ 38, 1791; Tiwart in |. Indian
Bot. Soc. 43(3) : 438, 1964,

Rhizome ¢rect, massive. Fronds wufted, 1 1.2 mv high, bipinnatihid,
glabrous; pinnae 3 11 patrs, subopposite; the lowermost pair bipartite,
thin, margins wavy, veins distinct on both the surfaces, free, forked,
Vegetative fronds Jarger than the fortile oncs, Sori alomg the margins of
lobes not reaching up to apex.

Plants abundant in the forpst floor, along water falls and sircarns near
rocks. Amarkantak, Bastar, Bilaspur, Hoshangabad,

6. Pteris wittata L., 5p. Il 2 : 1074, 17353

Rhizome short, erect to suberect, clothed with concolorous scales.
Fronds 20 - 30! cm, pinmate, with terminal pinna like lateral pinnac; stipes
5 50 cm, scaly; pinnac 1 5 crn apart, cuncale to cordate at base, slightly
dilatated on the proximal side, acuminate at apex, toothed throughout,
herbaceous n texture: veins distinct on both the surfaces, froe, eXCept s
jeined by the sorus; sterile pinnae broader, 1.5 32 x 1 15 cm, Sor
marginal, continupus from base to nearing apex; a few pairs of pinnae
reduced in the basal part; fertile pinnae limcar-lanceclake, 13 20 % 05 07
cm.

Flants growing in moist sitmations near waier talls or in the oity arcas
on deiapidated maoist walls. Bilaspur, Raigarh.

19. ADIANTACEAE

A monotypic family comprising of the genus Adigntum L. About 200
species occur in the world, of which m 26 species oecur in India. The
majority of the specics are of ornamental importance and are often kept as

vk wlomite Tk io nf cococsmehibon dicimibabine
PO pRamiE. i |;l LR COYSTT RS H



FLORA OF MADI YA PRADESH 7

ADIANTUM 1.

Terrestrial, thizome creeping, clothed with narrow brown lo black
scales. Fronds simpie to fripinnate; stipes slender, brittle, dark brovswn to
black, often polished, somelimes hairy; pinnac/pinnules of vanous shape,
viz. fan-shaped to parailei-grammoid or dimidate or iunuiate, subentire 10
deeply lobed; margins of sterile ones uvsually toolhed; veins free,
dichotomously branched. Seori on the vnder-serface of small  reflexed
marginal flaps; spores trilete.

Three species in MUP,

1a. Fronds drcnmpnund, not rooting in the apic'al part;
lamina delioid-ovate LA A capillies-peneris

1b. Fronds pinnaie with the lowest pair of pinnae
deflexed or spreading, rooting in the apical part;
lamina lincar- lanceolate :

2a. Fronds hirsute; pinnae dimidiate, shortly stalked and
decply lobed L2 Al nctsum
2. Fromds glabrous; pinnac lunnlate and shallpwly lobad
.. 3. A philippense
1. Adiantum capillus -veneris |, Sp PL 2 : 10896, 1753; Tiwan in |.

e T

Indian Bot. Soc. 43 {3} - 435 1964, —Harsrg Fig. 5.

Rhizome crecping; stipes 5 - 10 em, penduious, sub-crect, wiry, shining
black, plabrous. Fronds 5 30 em, hipinnate with terminal short Weaflet and
latoral pinnae erectopatent; segments 1 1.5 x 2 25 om, cuncate at the
base, rounded at outer ecdge, deeply cleft; the labes crenate, thin,
pellucid-herbacesus.  %ori rosndish to obreniform, placed m roundish
Sinuses of the crenatioms.

Plants rooting in moist soil cover over rocks along flowing streams in
shady situations forming pure populatons. Abundant. Bastar, Bilaspur,
Chindwara, Hoshangabad, Sidhi, Shivpuri,

The plants are of touch variabte in size and shape of leaflots. Fronds
u3ed as demuleent, cxpectorant, diureric, immenagugue kmic and febrifuge.

2, Adiantum incisum Forsk. Fl. Aeg., Arab.
Indian Bot. Soc. 43 (3} : 435. 1964.

Rhizome short-creeping, clothed with scales. Fronds 1t 40 em,
Pinmate; stipes 5 - 10 cm, dark chest-nut brown, wiry, spreading, tomentose;
Pinmae spssile, larger in the basal part, gradually reduced above and rooting
in the apica part at intervals giving rise to independent plants after
detachment; pinnae 3 5x 1.5 2 cm, shortly petiolate, the lower one

-ﬁﬂ
'
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Fig, 5. Adiantum capillus-veneris 1.
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straight, horizantal; the upper rounded, deeply and ropeatedly lobed. Sori
marginal,

Mants abundant in the forest floor along the edpes of forests formng
patches. Fronds curl up in dry wealher. Throughout the state in hilly

TEEions.
Fronds used in skin diseasos, diabetes, cough and fever.
A, Adiantum philippense L., 5p. Tl 2 : 1094, 1753; Tiwart in [.

indian Bot. Soc. 43(3) : 435. 1964, A, lunulatum Burm. ., FL. Ind. 235. 1788;
Mooney in Indian For. Reoc. 37} : 247 1942, -Kali-Thanti, Hansavaii,

Rhizome short-creeping. Fronds tufted, 10 50 em; sbipes 5 20 om,
dark chest-nut colournd, shining, rachis same as stipe; pinnae petiolate,
lunulate to sub-dimidiate, the lower edge nearly in a linc or ablique with

’ ’ r

continuous ar interrupted.

Plants growing on rock boulders along  streams in hilly rogions or
under heavy rock bouwiders. Throughout the Stake in hilly regions. Fronds
usid in fever.

20, HEMIONITIDACEAE

22 penera in the world, only genus Hemionitiz 1. in ML,
HEMIONITIS L.

Terrestrial, rhizome short bearing thin brown scales.  Fronds tufted,
simple, entire to broadly lobed at margins, densely hairy on the lower
surface; veins retiqulate withont free included veinlets. Sori covering the
whole lower surtace.

Only one in India and M.F.
Heminnitis arifolla {Borm. () Moore, Ind. Fil. 114, 1859; Tiwar in ).

Tao Fr__ Tt BAarn A0 0 d9r 10004 A raqlosfirs ariknliom Biaems £ 1 L3 7931
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1768. —Rabbit ear's fern.

Rhizome sub-ctoct, clothed with scales. Fronds talted, 20 30 cm
high; stipes shining black with a few porsistent scales at base only; lamina
simple, dimorphous; sterile fronds on shorter stipes, 7 - 1 em long, lamina
narrowly ovate, 2 7x3 4.5 cm, deeply cordate to sagittate basce,
coriacequs; Margins entire bearing hairs; lower surface clothed with hairs
and smal! scales: midrib distingt up to half way only. Fertile frond on
longer stipes, 2{) 31 am; Jamins narrower in apical part, sagittate at base,
acute to rotundate at apex; veins hidden, roticulate, farming elongat:

areples. Son copious, alomg veing covering whole lower surkace roixed with
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hairs and scales.
Mants rooting in rock crevices aleng flowing streams. Bastar,

It is extremwely rare in distmibubion,

The fronds used i reatment of achos and as vermifuge.

21, PARKERIACEAE

A monotypic family comprising of the genus Ceralopleris Ad. Brongn,
Five specics ocour in the tropics and sub-tropic of the world, 3 spocies in
India.

CERATOPTERIS Ad. Brongn.

Plants aquahic to semiagquatie; rhizome short, erect, bearing a fow
fuscous scales. Fronds pinnately decompound, dimorphic; veins
anastormosing  without included veinlets. Sperangia tecupying the enbire
iower surfage.

Ornly one specics in M. .

Ceratopteris thalictroides (L.) Ad. Brongn. in Bull. Sci. Soc. Philom.
Paris 1821:184. 1822; Tiwari tn ). Indian Bot, Soc. 43(3) : 435 1944
Acrostichum thafictroides L., Sp. PL 2 1 1070 1753, Ceratoplerts sifiguasa (L)
Copel. in FPhilip. [. Sci. 56 : 107, 1935; Subr. and Henry in Bull. Bot, Sury,
India 8 : 2{8. 1966, —Panirkarels. Fig, 6,

Frunds succulent, dimorphic, green, up to 1 m long: 5tipf}5 Aoshy,
bearing roots at intervals, copipusly hranched from the base; sterile fronds
pinnatifid; fertile fronds bi-tripinnate with narrow linear scgments. Sar
copious on the whole lower surface protected by reflexed margins.

In fresh water ponds, shaliow ditches and mud in epen places.

Throughout the State.

The tips of kender fronds are cooked as vegetable curry. FI"“'“‘T'E used
as poultice in skin complaints and in China as tonic and styptic.

22, MARSILEACEAE
A family of 3 genera in the world, only Marsilea L. in India. &) species
in the world, 14 in India.
MARSILEA L.

Plants herbaceous, aquatic or amphibious. Fronds simple, with 2 4
leaflets at the tip of stipe. Sporocarps heterasparnus; megaspores solitary,
microspores numerows. Only one species in Madhya Pradesh.
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Fig. 6. Ceratopteris thatictroides (L.} Ad. Brongn,
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Marsilea minuta L, Mant. Pl 308. 1771, M. guadrifoliq sensu Subr.&
Henry in Bull, Bot, Surv. India 8 @ 208, 1966, Fig. 7.

Rhizome wide-creeping, rooting in mud, Fronds erect; stipe length
depends upon the depth of water, usually 0.5 30 em; eaflets 4, cruciform,

—oblanceolzteor-obovate, size dependseponceplogical condittons,thin——

shining dark-green; marging entive {0 crenate, if water is plonty, leaflets are
of kigger in size, much reduced under xerophytic conditions. Sporocarps
plenty, stalked, comprising of Iwo types of spores, the larger megaspore
and smaller microspores.

Plants growing abundant, especialty in plains during rainy scason and
along the edges of water ponds, ditches, paddy ficlds, cte. Throughout the
state in plains.

A vegetable curry is prepared from young leaves,
DOUBTFUL SPECIES

Mavrsilea rrosa WIlld, colloctod form Guna forest in 1949 housed in SFRI
identitied earficor after makching at AL has been roxamingd by tho author
and identified as M. miinula L.

23. CYATHEACEAE

About 850 species in the world, Only one genus . saphila 1. Sm. has
been recognised. 12 species in India three in M.P.

ALS0OPHILA |.5m.

Caudex massive, encct, unbranched, covered with numerous scales,
Fronds spirally arranged, stipes scaly at the base, lamina bipinnate ip
tripinnalifid; veins distingt, pinnaie, free, simple or forked. Sori on veins
indusiate or exindusiate often mixed with hairs, indusium completely
encloses the saorus when young; spores Lrilete.

la. Stipes spiny throughout; spincs 3 5 mm long . 3 A spinnlosa
ih. Stipes not spinose

2a. Middle pinnules 7-10¢ 1.5 2 cm deeply lobeod; veins
]

5 - 7 pairs perlobe -2 AL gignnten
2b. Middle pinnules5-7x1 1.2 cm, shallowly lobed;
veins 2 - 3 pairs per lobe 1 A balakrisnanii

1. Alsophila balakrishnanii (Dixit et Tripalthf} R D. Dixit, Indian
Environ, 254. 1992, Cyathea halarishnanii Dixit et Tripathi in Bull. Bot. Surv.
India 26 {34):170,£.1 3t 1 2. 1984, Jatamanshi
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Fig. 7. Marsilea mimuta L,
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Tree fern,1 1.5m high rhizome thick, massive, fronds tufted; stipes
ring numeireus flabelloid scales at basal regions; stipes and rachises with
thc upper surface bearing many septate unicellular hairs and lower surface
with a fcw smaller flabelloid scales ending into sctiform apices; middle
pinnules 5 7 x 1 —- 1.2 ¢m, shallowly lobed throughout except the
acurninate crenate apex, cach lobe distinetly crenate, possessing 2 3 pairs
of simple veins, upper surface of costae dark purplish, hairy to glabrous;
lower surface bearing a few smaller scales similar to jachises, the
lower-most pinnules small; fortile pinnuics usually crenate throughout the
margin with only slight ¢onstrictions forming lobes. Sori copious, 2 3
pairs.
Planis abundant in humid situaticns along streams having permanent
source of water. Hilly regions of Madhya Pradesh.

A peculiar smalt species of tree foims with only 1 1.5 m height, earlier
confused with A, gigantea Wall. ex Hook.

The plant is worshiped during Deepawali and is considered to

represent Goddess Laxmi by local penple in Fachmarhi area.

2. Alsophila gigantea Wall. ex Hook., 5p. Rl 1. 53, 1844.C. giganten
{Wall. ex Hook.} Holtt. in Gard. Bull. Str. Settl. 8 : 318, 1953; Tiwari in }.

[ndian Bot. Soc. 43031 : 451, 1964,

Tree fern, 2 3 m high: stipes 50 70 cm, deep black, bearing scales;
main rachis dark, stmooth to glabrescent, pinna rachis dark at base, paler
distally. Pinnules 8 10x 1.5 - 2 ¢m, basal pinnules distinctly stalked; lobes
deeply lobed, each with 5 7 pairs of simple veins, marginsg distinctly
crenate. Sori exindusiate, 5 & pairs in the form of inverted V. Scales on
costac narrow, dark with paler fragile edges lacking sctae.

Plants growing along flowering streams in hilly regions in wet places.
Bastar, Hoshangabad.

aan Jae u am  ThT.L1 1 - ¢ 15 "I{I.I.l
-J-r ﬂl?.'li.ll.ﬂ-'ll-lﬂ- SN l.l‘h-ﬂ- I"'l'ﬂ“-q Cx nuun JI.-' 111-1 Lo e b AL,

C. Tatebrrosa {duct. non Hook.) sensu Rao and Narayanswamy in [ Indian Bot.
Soc. 39 ; 234, 1960; Tiwan in J. Indian Bot. Soc. 43(3) : 451, 1964; Subr.&
Herry in Bull. Bot. Surv. India 8 : 20%. 1966.

Large plants, 2.5 3 m high; stipes 30 40 cm long, closely spinulose

throughout, spines short and strong, 3 5 mm long; scales dark brown,

4 T ' 5

middle pinnules 8 12« 1.5 25 cm; veins 10 12 rarely 14, forked, lamina
segments thin, crenate-serrate. Sori indusiate, near costules.

Hilly tracts along flowing streams in humid situations, extremely rare.
ng__r Hnnhnﬂmhﬂ:‘l

aat Rl
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24. DENSTAEDTIACEAE
Nine genera in the world flora, only the Microlepia in M.D.
MICROLEPIA Presl

Terrestrial, rhizome creeping, clothed with hairs. Fronds usually
larop mimmainly docnmeaund cHmos brosdar a3t lhaes Baire 0 ol sbsnesn b
_nlur I.FIJ.IIHH'I.LJ.J l.-l'\_\_\.!ll.lj.nﬂ.!l.lll.ur |_'ll.lrl"l__'! LT A BAk LA J.II.IIIJ' LF E'u;.l.u: Lot 0L,
lamina pinnately decompound, pinnac/pinnules small. Sori indusiate,
intramarginal in cups or at the end of veins close to the margin, indusium

cup-shaped. Spores tilete,
About 10 specics in India, only 2 in M.P.

la. Fronds bipinnate to tripinnatifid, 40 50 ¢cm high,
pinnules @ about 2.5 cm long, veins strongly raised
below 2. M. strigosa

ib. Fromds tripinnate, 70 100 cm high, pinnules o about
B cm long, veins hardly raised below 1. M. speluncae

1. Microlepia speluncae {L.) Maore, Ind. Fil. 93, 1857; Bedd ., Handb.
Ferns Brit. India 67. 1883, Pnlypodinn speluncear 1., Sp. P12 @ 1093, 1753,

Rhizome wide-creeping, thick. Fronds up to 2 m high, stipes 30 150
cm long, thick, erect; lamina, ovate-deltoid, 3 4 pinnatifid bearing many
glistening flaccid hairs, flaccid in texture; pinules of various shapes viz,
oblong, ovate, linear- lanceolate, ultimate segments ontire, subentire or
rhombaid, marging irregularly serrake; veins free, pinmate. Sori indusiate,
} 5 o the antire segments, indusium hispid.

FPlants grow in the edge of forest floor under shady situations. Bastar,
Hoshangabad.

2, Microlepia strigosa [(Thunb.) Tresl, Epim. Bot. 95 1849 Bedd.,
Ferns South. India t. 255. 1865; Handh, Torns Brit, India 67, 1883; Graham
in . Bomb. nat. Hist. Soc. 23020 ¢ 30X 1913, Dicksonia strignse Thunb. in
Trans. Linn, Soc. Lond. 2 341, 1794,

Rhizome wide-creoping.  Fronds distant, 5 100 em tall,
Pubescent-hispid, bipinnate, primary pinnae peticlate, lanceolate,
“":‘“l'l'linalte; sccondary pinnules petiolate, sub-dimidate, ovate, obtuse,
Pirmatifid, chiefly on the upper edge, lower lobes obovate, the rest short,
angulate-dentate; voins froc, pinmate, clothed with a fow long scattered hairs
on both tho surfaces. Sori indusiate, submarginal, indusium small, hatry,

Plants grow in the cdge of forest in sunny situations, Bastar,
Hushangabad_
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25. PTERIDIACEAE
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single specics with twn varieties in temperate and tropical regions of the

FTERIDIUM Scop.

Rhizome wide-creeping, hypogeal, ¢lothed with many pale-brown
hairs. Fronds large more than 1 m long; stipe long, erect, lamina tripinnate
to quadripnnatifid, costules, costag and rachises grooved on the upper
surface, ultimale leaflets or lobes small, subcoriacenus in texhire, veins
taised on the lower surface, free, forked except lowermost pair uniting to
form arc. Sori submarginal lincar, indusiate. indusium double, one
consisting of the thin reflexed edge of the Tamina and the other attached
just below the receptacle; spotes trilete.

One species with typical form in M.P.
Pleridium dquilinum (L.} Kuhn, v. dock Rets, 3030 0 11, 1879, Prers

aquiting L., 5p. Pi. 2 : 1075, 1753,

Rhizome massive, crecping, clothed with numeros pate-brown hairs,
Fronds tufted upto 15 m high, stipes 50 70 om long, naked: lamina
bipinnatifid to deeply ripinnatifid, 30 100« 30 50 cm, rachises hairy in
the groove on upper surface, glabrous on the Jower surface; lamima
sggments contiguous, shghtly falcate, apex round, subcoriaceous in texture;
veins free, forked except basal one pining to form are. Sori indusiate,
submarginal, linear; spore trilete, papillose.

In hilly regions along stream-sides and in shady situabions on the
forest floor. It is extremely rarc in occurrence, Bastar.

Rhizome astringent, anthclmintic, decoction of rhtznmc and fronds

.I"I'l.mﬂ ; ﬂ]‘lmﬂ'l.i" ..-'-nn—u—' Y BERLT-Tar=e = b T ] f_“!l'|i"'|1"i F'I"I'\'I"l.l’*
E,.I'I'Lll. JII. LAILLLFINIL,. ul:ﬂ..’ll,.lﬁ]ﬂ LAl WizW 1O G Edbd :‘].-' AN, FTLLT ||'\'|l-' '|

sometimes fatal for the grazing animals.
26. LINDSAEACEAE

Nine genera in the world flora. 2 in India and M.,

la. Fronds pinnate; sori submarginal, lincar uniting the
apices of 2 o many veins, usually continuous 1. Lindsaea
1b. Fronds decompound, dissected; sori terminal on the

vein or uniting the apices of 2-3 veins, close o apex
2. Sphenomens

"'Ll
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LINDSAEA Dryand. ex Sm.

Plants mainly terrestrial, epithelic, scandent or rarely cpiphytic.
Rhizome crecping, covered by scales of various shapes and sizes, fragila, 2
& seriate at base, umiseriate at apex. Fronds pinnate to decompound,
anadromous; pinnae/pinnules of various shapes, veins free (o rarely
anastomosing without free included weintets. Sori marginal; indusium
opening towards margin; paraphyses fliform.

2 species in India, 4 in M.

1a. Rhizorme scandent, clothed with broad riangular
scales; fronds pinnate throughout; veins free

2a. Pinnac 20 - 30 to cach side, deeply incised 2. L. glandulifera

2h. Pinnae .J - B0 to cach side, shallowly incised.
4. L. repens var. pectinata

1b. Rhizome, creeping. clothed with narrow lanceolate
scales; fronds pinnate to bipinnate; veins
anastomosing;

3a, Fronds pinnate throughout; pinnae lanceolate, 15 - 20
x0.5-3em w1 L. ensifelia

3b. Fronds bipinnate at basal part, pinnate above;
pinnae/ pinnules parallclogrammoid ta subltrapezoid,
1-12x03-0?ere L. 3. L malabarica

1. Lindsaea ensifolia Sw. in S¢hrad. }. Bot, 1800 (2}: 77. 1801.
Schizolomg ensifoliz (Sw.} J. Sm. in Hook. . Bot. 3: 414: 18471, Subr. & Henry
in Bull. Bot. Surv. India 8: 209 1966,

Rhizome short-creeping, clothed with reddish-brown scales. Fronds
¢lose, pinnate; stipes 10-35 cm straminecus to dark brown, rarely
Elil'[‘ipurpurenug; as.cendjng, Ev&hl_‘f narrowcd from  the base (o apex,
sub-agcute to acumibate, cuneate 10 sometimes lobed at basc, herbaceous to
Subcoriaceous, dark green t0 olivaceous-green when dry; margins entire,
except the crenate apical part; terminal segment enlarged; veins
anastomosing, forming 2 3 senies of areoles. Sori continuous, indusium
Entire, strongly reflexed and concealed at maturity.

Forest floors along stream-sides among rock bouvlders. Bastar,
Hmhangabad.

2. Lindsaea glandulifera A.v. Av.R, in Bull. fard. Bot. Btzg2 (1}
9.1911. 1., repens (Bory) Thw, par. minor {Thw.} Bedd., Ferns. South. India
72, t.214. 1865; Handb. Ferns Brit. Ind. 74. 1833,
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Rhizome scandent, cothed with golden yellow to honey coloured
srales. Fronds distant, rachis castaneous at base, stramineous abpve,

Abs- wmimemaes 0 T e o nmiAde lisscoam 1:‘ M .. 1B - rarr e L
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ascending, herbaceous, asymmetrically elongate- triangular, bright green to
olivaccous, asymmctrically clongate- triangular, bright green to olivaccous
when dry, gradoally narrowed from the base to apex; lower margin concave
at base, bui convex in apical side, upper margin convex, deeply incised
with 2 to 4 major inclsions reaching down 1/2 to 2/3rd of the pinnules;
veins simple to furcate. Sor inkramarginal, one per lobe; indusivm refloxed
and often concealed at age.

Aleng stream sides among rock boulders. It is extremely rare being
only once collected, Bactar.

3. Lindsaea malabarica {Bodd.) Bak. ex C. Chr. in Contr, U5, MNat,
Herb. 26: 195, 1931, Schizolora mulabardcum Bedd., Forns Brit. India b 268,
1564.

Rhizome creeping, clothed with brown deciduous scales; fronds
tufted, bipinnate at basal part, pinnate above; stipes stramineous o light
brown, quandrangular except the terete base; pinnae/ pinuales 10 12 x 3

L | L |

S, & ; P
upper and lower margins somewhal convex, upper margin with 3 4
shallow incisions; veins sparingly anastomosing. Som interrupted by the

incisions, indusiom aahre o crenulate wmr-_hung roar the mnrgln

A A ETiAEDI Ry & eE

Alnng stream sides among rock bortders in humid, shady situations.
Bastar. It is extrermely rare being only once collected,

4. Lindsaea repens (Bory} Thw. var. pectinata (B1) Mett. ex Kuhn,
in Mig. Ann. Mus. Lugd. Bat. 4: 277. 1868, L. pectinatu B1., Enum Ti. Jav.
217. 15828,

Rhizome scandent, clothed with deciduous, fragile scales. Fronds
distant, pinnate; stipe short 1-2 cm, tercte, stramincous-brown; rachis

PO PP o [pr—y .l.ﬁ_ﬂll"l b o -El.n'"n!"l PR e L Ympprew ;vprrn Foloaabela,
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deflexed, herbaceous subtrapezeidal, decurved, ligulate or clliptic, narrowly
rounded at apex, larger pinnac straight; veins free, forked. Sori interrupted
by incisions, indusiam away from the margins, concealed at maturity,

Along stream side among rock boulders in wet places. Bastar. Tt is
extremely rare, only once collected in the year 1963,

2. STHENOMERIS Maxon

Terrestrial, rhizome creeping, clothed with scales. Fronds erect,
pinnately decompound, the ullimate segments usually cuncate; veins free,
Sort indusiate, margimal, terminal on the velns,
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O spevics in India and M.T..

Sphenomeris chinensis {L.) Maxon in ). Wash. Acad. Sc. 3: 144, 1913
Trichomanes chinensis L., 5p. PL 20 1099, 1753, Davailia tenuifolia Sw. in
Schrad. J. Bot. 1800 (2): 88, 1801; Grabham in J. Bomb. Nak Hist. So¢. 23(2):
S00. 1915, Spheromeris chusana {L.) Copel. in Bishop Mus. Bull. 5%; 69 1929,
Subr. & Henry in Bull, Bot. Sury. [ndia 8: 209, 1966,

Rhizome crecping, ctothed with dark narrow scales. Fronds green
when young, flushed with dark brown at age, 10-70 cm, tufted, erect; stipes
5-30 cm; famina tripinnate up to the ultimate segments, cuneate; pinnules
vblique, dettoid, the basal acroscopic tertary leaflet broader than the
bﬂsioﬁcnpic one; fertile segments cunvate, the Iarger CHES :-;halluw]j.r lobed.
Sori marginal, terminal on the veins; indusium fixed by the base and sides
opening towards margin, ioothed.

In hilly regions along stream sides but in sunny situations, rodting in
lime rich seil. Abundant throughput the State.

A red dye i extracted from the fronds by tribal peopic.

a7 THEREIVIFTERIMMAMNEAL
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A family of 32 genera in the world flora, of which 21 genera cocur in
India and 7 genera in Madhya Pradesh.
la. Plants much proliferating.several buds from rachises

giving rise new plants stHll attached to the old ones: ... 1. &rnpr!'uptgn’s
ib. Plants never praliferating rarely i-2 buds on raches:

2a. Lower pinnae ot or little reduced, glandular hairs
absent from lower surface of veins and sporangium

stalks:
3a. Spores trilete ..7. Trigonosporg
3b. Spores monolete . Eranephrium

2b, Lower pinnae gradually or abruptly reduced:

4a. Lower pinnae gradually reduced, ipwest never

minute, cylindrical unicellular hairs present on

sporangium statk. o2 Christella
4b. Lower pinnae abruptly reduced, lowest minute,

eylindrical glandular hairs on sporangium stalk,

absent:

Sa. Basal stipe scales broad and thin,spherical gland
absent from sporangium
fa. Veins all free, no glands or hairs on
sporangium .3 Paeudocyclpsorus
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&b. Veins anastomosing at least basal vein, short club
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5b. Basal stipe scales narrow and hairy spherical glands
present on sporangiun. .. Sphaerostephanas

1. AMPELOPTERIS Kunze

Terrestrial; fronds creeping or trailing several metres in length,
reproducing through buds on rachis which form new plants frecly, pinnate,
pinnac subentire; veins anastomosing except a few, free ones nunning to the
margin. Sori exindusiate, glandular hairs present on shalk of sporangium,

Only gne species in the world flora.

Ampelopteris protifera (Retz.} Copel., Ger Fil 144, 9447, Hemronilis
prolifera Retz. in Obs. Bot. &: 3. 1791, Gondopteris profifera (Retz.) Presl, Tent.
Pterid. 83. 1836, Badd., Handb. Ferns Brit, India 296. t. 153, 18H3.

Rhizome wide-creeping. Fronds of indefinite iength spreading through
normal ones 10-15 x 1-2 ¢m; margins bluntly lobed or ctenate, apex blunt
or acute, subcoriaceous in texture, veins io 12 pairs on a side, anastomaosing.
Sori medial, obiong or linear, often confluent at age.

ﬂﬂﬂﬂﬂﬂﬂ 'rl.rl Tan 'li.""\.ﬂ.l."
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prefering sunny Sitvations, Throughout Madhya Pradesh in w
streams.

The young fresh fronds are cooked as vegetable curry and ¢aten with

choice among willagers.

LT
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2. CHRISTELLA L'ev.

Rhizome erect, suberect or creeping. Fronds pinnate, hairy, pinnae
crenate to lobed, often auriculate on acroseopic side, lower pinma reduced,
distal veins free, veins of adjacent Iobes anastomosing. Sori indusiate,
sporangial stalk with uniceliular, elomgate, glandular hairs.

Abgut 22 species in India, 3 in M.,

1a. Rhizome long-cteeping, basal pinnae not reduced ar a
few pairs gradually reduced but never auricled:

7a Lower pinnae not on little narrowed, basal 1 pair of

veins anastomosing, lower surface coversd with soft
spreading hairs and a fow orange glandular hairs . 3. C. parasiting

2b. Lower pmnae- gradually reduced bul not auricled,
basal 11/2 pairs of veins anas tomosing, lower
surface bearing stiff erect hairs and few small scales ... C. aridg
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1b. Rhizome short coeeping, several pairs of lower pinmag
gradually reduced and strengly auricled 2. C. dentata

1. Christella arida (D. Don} Holtt. in Nayar & Kaur, Comp. to Bedd.
Handb. 206, 1974, Kew Bull. 31: 320 1976, Aspidinm aridum D. Don, Prodr.
Fl. Nepal 4. 1825, Nephredivm aridum (D, Donl) | 5m. in Hook. | Bot. 4:
188, 1841; Bedd., Handb. Foras Brit, India 272. 1883,

Rhizome long-cregping, thin., Fronds 530-175 cm high; stipes 15-30 cm
long, crect, plabrescent, scaly at the base, lamina pinnate, 30-150 % 30-40
¢m, pinnatifid appex ending inte terminal pinna, subcoriaceous in texture,
lower surface hairy, glabrous above; pinnae 30 or more pairs, 12-16 x1.5-1.8
cm, acurminate marging shallowly lobed, lobes subtrangular with a short
shff poing, lower pinnae pradually reduced; veins 8-10 pairs, anastomosing.
Sori indusiate, medial, lowers onos divergent.

Plants growing along streams near flowing water. Abundant. Bastar,
Sarguja.

2. Christella dentata (Forssk.) Brownsey & Jermy in Brit. fem Caz.,
13: 338, 1973, Polypodium dentatum Forssk. in FL Acgypl. Arab. 185, 1875,
Thelypteris dentata (Forssk). St john. in Amer. Forn. Journ. 26: 44, 1936,

Rhizome short, ascending or creeping. apex scaly; scales brown,
hinear-lanceolate; margins hairy, Stipes 5-30 cm long, stramineous o lhight
Brown, hairy, hairs white, short, unicelluar, acicular; lamina pinnate, 20-90
x 715 em, oblong-lanceolate, apex pinnatifid, herbaccous in texture, hairy
on both the surfaces; fronds dimorphic, fertile ones crect with distant
pinnac; stenle spreading with closer pinnae; pinnae 15-20 pairs, 5-15 % 1-2.5
€m, sub- oppposite to alternate, scssile, lanceolatg, truncate at base,
acumminate at apox, lobed halfway or more to the costa; lobes oblique,
sub-falcate, hasal acrosopic Jobe of lower pinnae auricled, the lower most
1-4 pairs of pinnae distant and much reduced, shightly deflexed. Veins 6-9
pairs, free except the lower 1-2 pairs of adjacent lobes unite o form
excurrent veinlet ko sinus, hairy on boeth the surfaces. Sori indusiate, medial;
spurangial stalk with thick blunt hairs.

Abundant along ravines in the edge of flowing water in shady
Situations. Bastar, Hoshangabad.

3. Christella parasitica {L.) Lo'v. in Fl. Kouytcheou. 475, 1915,
Polypadium parasiticur L., Sp. PL 22 1090, 1753 Thelyleris parasiticus (L) K.
Iwats. in Mem. Coll. Kyoto B. no. 31: 172, 165,

Rhizome short o 1nng-cmeping.‘5tip¢5 30-40 om long, almost as long
as lamina, hairy throughout; pinnac 20 or more pairs, 7-16 x 1-2 cm, fruncate
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at base, apex short-acuminate, margins deeply lobed from 2/3rd to 3/4th o
costa, lobes slightly oblique entire, Tower pinnac deflexed, not ar slightly
reduged, auricled at acroscopic base, auricle curved towards rachis,
sometimes dentate; veins 8-10 pairs, lowermost vrin anastomosing, glands
prusent on veins. Sori medial or slightly nearer the margins, about 4 pairs of
veins pnly fertile; spore perinate, granulose,

Along ravanis in the edge of flowing water. Throughout M.I.
3. PNEUMATOFTERIS Nakai

Rhizome ereet, scaly, scales with rnarginal hairs and glands. Stipns

| P [
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pustular when dry; pinnae lobed, margins dentate and cartilaginous; several
pairs of lower pinnae abruptly to gradually reduced; aerophores at base of
lower pinnae distinct, & swollen;veins anastomasing. Seri indusiate,
sporangial stalks hairy, hairs 2-4 celled, tertminal cell enlarged. Spores
spinulose, winged.

2 species in indiaand e e

Pneumatopteris truncata {(Poir.? Holtt, in Blumea 210 414, 1973,
Polypodium truncatum FPoir. in encycl, Meth. 50 534, 180M. Nephrodiym
trumcatym sensu Bedd., Handb. Foms. Brit, India 280 1883, mon (Gaud.} .
Prosl. W gusorerr {Thw.} Bedd., Ferns Brit, India . 13H). 1886.

Rhizome crect. Stipes tufted, 5200 em long,stramineous, glabrescent to
glabrous at age; lamina pinnate, 6120 x 50-80 cm, deeply Tobed; pinnac
15-30 ¢m, cuneat al base, abruptly acuminate ar apex; lobes subtruncate
and much reduced, toothed, lower pinnae narrowed in basal part; veins
upto 10 pairs, 1-2 pairs anastomosing, costae and costules * hairy. Sori
intramedial, indusia small, glabrous cvanscent, sprangle hairy near annulus,
hairs srnall, capitat.

In the edge of flowing sttreams, nalas cte. Rare Bastar, Raigarh.
4, PRONEPHRIUM Presl

Rhizome wide-creeping.  Fromds pinnate, scantly hairy, pinnac
crenate-serrate; veins anastomaosing.  Sori indusiate spreading along veins;
spores monolcte, spinose. Y specics in India, one in M.

Pronephrium nudatum (Roxb. ex Griff.) Holtt, in B]mm-a 2000 111,
oypoditim nudalum Roxb. ex Griffin L , :

P muFtrImmJ‘um wall. ex Hook., Sp. F1. 51 11, ]Eﬁﬂ T:wan in J. Indlan bﬂ.t

Soc. 43(3) : 441, 1966. Abcopteris wrophylle sensy Rao and Narayanswamy,

[Tl DL A TP T a- ™o e A0

in J. Indian bot. Soc. 39 - 234, 1960k Tiwari in ], Indijan Bot. 50¢. 39 0 254,

1660 Kokoti.
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Rhizome crecping. Fronds 1 1.25 m high, stipes stony, erect, 2003
cm apart, M) 50 cm long, light-brown, sparscly scaly; lamina pinnale,
coriaceous, glabrous, pinnac upte 12 pairs, 18 33 % 25 4.5 cm, shortly
petinlate, narrow oblong, base broadly cuncate, margins sharply crenate,
cartilaginons; veins 15 20 pairs, upper 2 3 free, rest anastomosing into
zig-zag ex-current vemnlets, lower surface pustular. Sori indusiate, rounded,
medial.

Plants abundanl, growing along stream sides under the shade of trees
and in exposed places. Bastar, Bilaspur, Chindwara, Hoshangabhad.

5. PSEUDOCYCLOSORUS Ching

Rhizome short-creeping or erect, beaning broad, thin scales.  Fronds

hipinnatifid, stipes scaly near base, glabrong above; apical pinna not pinnas
like, basal pinnac * abruptly reduced; veins free, bairy on both the surfaces,
Sori indusiate, indusium firm, pale glabrous, sporangia bearing 2 3 celled

short hairs with swollen end-cell.
12 species in world, one in M.P.

Fseudocyciosorus falcilbous (Hook.) Ching in Acta Phytotax. Sinica
8 32401963). Lastraz falciloba Hook. in journ. Bob & Kew Misc. 9 ¢ 337,
1857, Lastrea calcarata var, falciloba {Hook.) Bedd.,, Handb, 237. 1833,
Thelypteris fafciiobs (Hook.} Ching tn Buil, Fan Mem. Inst. Biol. Bot. & : 298,
1934,

Rhzome erect, bearing clongate scales. Fronas 30 -- Bl omy; stipes 7

10 ¢m long: pinnae about 2 25 pairs, lower ones reduced, texture thin
but firm, middle pinnac 6-12 % 1.5 1.5 om, acroseopic side of basc broadly
cuneate with clongate pasal lobe, basal basioscopic side narrowly cuneate
with short basal lobe apex acuminate, edges lobed to (L9 mm from costa,
basal basioscopic side narrowly cuncate with short basal lobe, lobes oblique,
acute, veins to 10 pairs, basal basioscopie one to cdge above base of sinus;
lower surface clothed with long spreading hairs mixed with capitat hairs
on costules, upper surface with pale hairs. Sori medial, indusium firm,

with smalil glands ar short capitat hairs.

Plants growing in the forest floor in the edge of flowing wator, Bastar,
Hoshkangabad.

6. SPHAEROSTEOPHANGS ). 5m.

Rhizame short, scales narrow, bearing acicular hairs on edge and
surface. Fronds with much reduced basal pinnae, acrophores at
pinna-bases often swollen, apical pinna rarely pinna-lfike; veins
anastomosing, acicalar hairs present on both the surfaces of costae and
costules. Sori round, sporangia usually bearing spherical gland or setae
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near annulus.
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Sphaerostephanos arbuscula (Willd.) Holkt, in Navar and Kaur,

Comp. to Bedd. Handb, 207, 1974, Aspiditon arbusculz Whlld, in Linn, Sp.
Pl 5 : 233, 181

RMizeme short, erect, Fronds tulted, pinnate, 300 60 om long, pinnae
close, 5 2«15 2 om, shortly petioled, auricled al the superior base,
margins shallowly serrate, lower pinnae gradually reduced to mere deltoid
auticles, texture herbaceous, pubescent. Veins 6 B pairs, 3 4 basal oncs
anastomosing, rest free; lower surface of rachis and lamina pubscent. Sor
indusiate, indusium reniform, seitory near the madd!e of 3 - 4 Iower voins.

Flants growing along stream sides in the forest floor under moist
situations. Amarkantak, Hoshangabad.

7. TRIGONOSI"ORA THnlt.

Terresirial ferns, rhizome small, ercct, clothed with scales. - Fronds

pinnatifid, lower pinnae not reduced, acrophores not or litle dilated; veins
simple, free to lower ones rarcly anastomasing.  Sori medial, indusiate,
sporangial stalk with multicellular hair ending into globose cell. Spores
trilete, minutely papillose.

§ speoies in the world, one in India.

Trigonnspora calerata (BL) Holtt. in Nayar, Comp. Bedd. Handb, 2054
1974, Aspidinm catcaratum B, Enum. P1. Jav. 159. 1828. Thehyteris calcarata
(Bl.} Ching in Bull. Fan. Mem, inst. Biol. Bok. 6 : 288, 1936, Lastrex calcarata
Moore, Ind. Fil. 87. 1858; Bedd., Handb. Ferns Brit. India 235, 1883,

Rhizoemw crect, thick. Fronds mfted, up to 1 m long, pinnatifid to
pinnate, pinnac spreading 2.5 10x 1 2 cm cut down two-thirds or more

towards the rachis into oblique, falcate, linear-oblong segments, pubcscent
on both the surfaces; veins simple, 3 8 on a side. Sorf indusiate, medial;

indusium hairy.

Plants growing along the bank of streams in the fprest. Bastar,
Hoshangabad.

28. ASPLENIACEAE

mily of abou ‘ , 4 gene
India.

ASPLENIUM L.

Terrestrial or cphiphyte ferns; rhizome usually short-creeping,
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sometimes erect; scales Clathrate; fronds small to large; stipes close, non
articulate, lamina simple or decompuund, sub-tonaceons to leathery in
texture, glabrous to scaly; veins free, forked, rarely anastomosing.  Sori
linear near margins, indusiate, indusium small (rarely exindusiate} usually

LY 1 1 . bl h ] h ] h ]
= O T . g ] g ]

smooth or spinulose.

Cu5mupnlitnn gentus of about 200 species in the world, l’.‘_'ll'nlg,-r ELTUS
Asplenium L. with & spegies in M.

la. Ehizone creeping -

2a. Stipes chest-nut coloured, pinnac with upcr marging
doeply cut, lower margins ohlire; sori near the lower
margins w 1o AL chetlosorune

2b. Stipes not chest-nuk eolourcd. pinnac marging not
deeply cut; som not near the lower margms .
Ja. Blipes grey; pinnae margins lobed and serratey sor
incar, reaching ncarly to the margins w2 A falealum

3b. Stipes dirty-green; pinnae margins scrrale-dentate,
sometimes doubly serrate; sori short, somewhat in
the middle Jh A obecwim

1b. Rhizome ascending :
4a, Stipes brownish-black, pinnae herbaceous in

; : ; -oblong
Wb Al trichomands
4bh, Sipes grey or straw colourcd, pinnae coriaccous
in bexbure, marging not crenate, sori otherwise
Ba. Stipes grey, pinnae margins incise-seriated;
sori clongate, L3 AL mdicum
5b. Stipes straw-coloured, pinnae margins decply
toothed; sort in lobes, 1- 4 om each lobe
4 A laciniatum
1. Aspleninm cheilosorum Kunze ex Mett, Aspl. 133, 85 £ 12 13
18539; Tiwari in |. Indian Bot. Soc. 43(%) - 847, 1964 A, heterocarpum Wall.
£x Hook., Sp. Fil 30132, 1. 175 1860 Bedd., Handb, Ferns Brit, India 153.
k.77 1883. Graham in |. Bomb. Nat. Hist. Soc. 23(2) : 506 1915,

Plimmn s ol b e w1 e el v b 3 il rey Rierd  caenm b sl
R SOTIE S0t I'-LIL-LF”I& PRFTILET LApR Thr W UL AR, TR, SR

Eheatnut-mlnumd, shining, 10 20 ¢m long, glabrous; lamina pinnate,
Pinnae many, dimidiate nearly the whole of lower margin being cut away,
UPpar margin and apex deeply cul, the segments hning agam bifid, lower

Margin entire. Sori confined to segments near the lower margins.
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Plants grow a- epyiphyltes along streams. Bastar, Hoshangabad.

2. Asplenium faleatum Lam,, Encyel. 2 @ 306, 1786; Bedd, Handb.
Ferng Brit. India 150, 1883,

Rhlzr:-rnl:- t:.hmt creepmg, fronds tufted, 15 75 cm high Stlp{"% 1(} ’m

f Zﬂ Each 511::11: sub- ::uppnmtc. Iancr'nlatn caudah_, margmq l{:b.;d and
serrated, basce unequal with obliquely truncate lower base, texture
coriaceous; veins furcate, oblique. Sori lincar reaching nearly w the
Margins.

On heavy rock boulders along stream side, Amarkantak, Chindwara,
Hoshangabad, Raipur,

3. Asplenium indicum Sledpe in Bull Brit. Mus. (NH} 3 264,
1065, Asplenium plamicaule Wall. ex Meth, Aspl. 158 1528; Bedd,. Ferns
South. India t. 39. 1863; Handb. Ferns, Brit. India 134, 1883 (pre parte);

Lom g m

Tiwari in ]. ind. Bot. Soc. 4303} : 447, 1964, Fig. B
Ehizome asr:ending, clothed with clathrate, brown scales; fronds

tufted; stipos 5 15 ¢m lang, erect, grey, possessing small

bmwnis‘h-ﬁbrﬂlu&e. decidunus scalcs; rachis with adaxial groove and

-
- |

L r

pinnae 1{} - Eﬂ-pau's alternate, stalknd margmsmcmn—serrated lobes acutely
pointed, serrated, acroscopic basal lobe largest, upper side obliquely
narrowed, lowet one with truncate base, texture conacequs, veins furcate,
inconspicuous. Sori copious, elongate on acroscopic side reaching near the
margins.

Om rock boulders in moist places. Bastar.

4. Asplepium laciniatum D, Don, Prod. Fl. Nepal 8 1825; Bedd,
Ferns South, India t. 145 1865; Handb. Forns Brit. India 154, 1883 (pro paree):
Tiwarl in |. Ind Bot. Soc. 4303} : 447, 1984,

Rhizome ascending, scales bicolourous, linear, 5 - 8% ‘1_- 2 mm; fronds
tufted, stipes straw-coloured 7 15 cm leng, covered with a lew scales,
adaxial groove present; lamina pinnate, 25 30 x # 8 cm; pinnac up to
30 pairs, lincar-oblong, 3 4 x1 1.5 cm, upper and lower one reduced, 2

4 mm long, stalked, cutaway almost to the middle vein inta lobes which
are deeply toothed or pinnatifid, coriaceons in texture; veins oblique,
furcate. Sori copious, 1 4 to vach Jobo.

Plants grow on rocks along sireams. Basiar.

5, Asplenlum obscurum Bl Enum. Pl. Jav. 2: 181. 1828. A. cristatum
Wall,, List. no. 9. 27170, 1929 (nom. nud ).
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Fig.8. Asplenium indicwm  Stedge

K7
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Rhizome croeping. Fronds tuftoed; stipes 16 2 cm long, dirty green,
rachis of the same colour; lamina pinnate, oblong- lanceolate, 30 40 x 8
Yom, pinnaed 553 x1 1.3 cm, acroscopic base broadty cuneate  truncate,
basinscopic base cut down 1o the costa o nearly half the length of pinna,
apex acute, marging serrate dentate, sometimes doubly serrate abowey;
veing free, once forked, entering to the apex of the teeth; herbaceous in
toxture. Son short, somewhat in the middle.

Plants grow in crevices of rock boulders in moidsl siteations. Bastar,
Mew record for Madhya Pradesh.

6. Asplenium trichomanes L., 5p. Pl 2 : 1753 Bedd., Handb. Ferns
Brit. India 144. 1883;. Tiwari in }. ind. Bot. Soc. 43(3) : 448, 1964,

Rhizowne ascending, clothod with dark brown, linear-lanconlate scales;
fronds tufted, 15 30 cm long; stipes 2.5 10 cm long, naked, Prown 1o
blackish, shining; lamina pinnate, pinnae 15 3} pairs, sessile, horizimtal,
margins crenate, base unequal, runcate, the upper enes breader, suddenly
narrowed towards the base, roxture herbaceous; veins furcate,  Sori
lincar-oblong, 2 4 on cach side.

Om rocks deep into the forest. Bastar.

29. ATHYRIACEAE

About 23 genera in the world, 14 genera In India. Only 2 in M. Ut is
cosmopeliton in occurrence.

1la. Veins free, indusism naked, elongate along vein b Athyrium

Tb. Veins free excepl lower few ones anastomosing,
indusiuen linear, double, the one opening inkoriorly o
and the other exteriorly 20 Diplaziten

ATHYRIUM Roth.

Terrestrial ferns; thizome stout, erect or slightly curved, CTecping and
clothed with concolorous scales.  Fronds tufted; stipes with two vascylar
strands usually uniting upward to form one periferal semicylindncal strand;
fronds pinnately decompound, rarcly simple to pinnate, herbacenys 1o
coriaceous in texturg; veins frec, rarely anastomosing withoul inclyded
veinlets. Sor: dorsal, reniform or round; indusium typically curved across
the vein at the distant end of sprus; spores monotetr.
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About 38 species in India, 3 in M.P.

la. Stipes scaly at base; fronds shallowly bipinnalifid,
pinnae auricled on both sides at the base,
faicate-ovate, the Iower ones deflexed, marging crenate
w1, A falcatum

1b. Stipes scaly throughout, fronds deeply bipinnatifid to
bipinnate, pinnae nicther auricled non falcate, the
lower ones not deflexed :

2a. Fronds deeply pinnatifid, pinnae lanceolate, margins
serTate w3 A hohenackerianum

2k Fronds bipinnate, pinnae narmow linear-oblong,
marging acutely toothed e A filix-fermina

1. Athyrium falcatum Bedd., Ferns Seuth India £. 151. 1865; Handb.
Fetns Brit. [ndia 164. 1883: Tiwari in [. Ind. Bot. Soc. 43(3) : 442, 1964.
Fig.B
Rhizome short, erect, clothed with linear-lanceolate golden scales;
fronds not much close; stipes 3 - 10 cm long, crect, scaly at the base; lamina
bipinnatifid, 15 - 25 % 3 - 5 cm, lanceolate, narrow at both ends, a few scales
present on rachis, pinnae 10 - 30 on each side, sessile, alternate falcate-ovate,
auriculate at the base on both sides, obtuse to acuminate at apex; lowest 2
3 pairs deflexed, cut down into B 10 pairs of pinnules with crenate
margins, herbaceous in kexture, hairy; veins free, 1 2 times forked. Sori
iIndusiate on each side of costa.

In moist places among exposed rocks along stream sides. Abundant,
Balaghat, Bastar, Bilaspur, Chindwara, Hoshangabad, Sarguia.

2. Athyriumm filix-femina (L) Roth. in Rom Mag. 2(1} : 106. 1799;
Bedd., Handb. Forns. Brit. India 168, 1883; Tiwari in |. Ind. Bot. Sco. 43(3)
: 442, 1964, Ploypodium filix- feming L., Sp. Pl 2 : 1090, 1753,

Rhizome thick, sub-crect, ascending, clothed with numerouws,
linear-lanceclate, brown scales, stipes and rachis bearing a few smaller
scales. Fronds tufted, 30 - 100 cm high, stipes 10 - 20 ¢m, lamina lanceolate,
harrowed at both the ends, 30 80 = 10 20 cm, dull-grecn, membranous
I texture, rachis triangular or furtowed on drying, primary pinna narrow,
Ilnear-ub]ﬂng, not narrowed at the basc, secondary pinnae oblong, at right
angles to the rachis, decurrent, serrate to  pinnatfid, margins acutely
toothed. Sori short, oblong sub- persistent.

Abundant on heavy rock boulders in moist shady situations along
nalas, streams etc. Abundant. Bastar, Balaghat, Hoshangabad.
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Lig, 9. Athyrium falcatioon Bedd.



FLOEA OF MATHY A PRADESH a1

3. Athyrium hohenackerianum (Kunze.) Moore, Ind. Fil XL1X. 1857;
Bedd., Handbk. Forns, Brit. India 163, 1883; Tiwari in . Ind. Bot. Soc, 43(3})
: 442, 1984, Allantoiden hohenackerianmnt Kunze in Famnkr, 2 : 63, 1 126,
135 'Hohenackeriana®)

Ehizome ithick, ascending, ciothed with numerpus brown linear-
lanceclate scales; fronds tufted, 20 33 x5 8 om, stipes 3 10 cm long,
scaly, pale-greenish in colour, rachis sealy in basal part, glabrous above;
lamina ovate-lanceelate, tapering at both ends, pinnate to bipinnatifid,
herbaceous in texture, pinnae sub-sessile, lanceolate, many pairs, distant in
basal part, close upwards; 3 4 lower paris reduced, margins sharply
toothed; veing free. Sori copious, slightly curved,

Growing along pala in moist shady places. Hoshangabad,

Rajnandgaon.
2. DIPLAZIUM Sw.

Terrestrial forns; rhizome thick, erect to rarely creoping, clothed with
scales,; fronds tufted, stipes slout, long, erect or trailing; lamina
decompound, herbaccous in fexture; veins free oxceplt a few anastomosing
but without free included veinlets. Sori elongate, double on each side of
vein, each furnished with a linear indusium, the one opening interiorily,
the other cxteriorily.

About 21 species in India, 1in MP.
Diplazium esculentum {Retz.) Sw. in Schrad. Journ. Bot, 1801 {1) .

312, 1803. Tiwani in j. Indian bot. Soc. 43(3) : 443 1904, Hewionitis esculenta
Retz. in Obs. Bot. & : 38. 1791. Anisogoniten esculentum (Retz.) Presl, Tent
Pterid. 116. 1836; Bedd., Handb. Ferns Brit. India 192. 1883, Callipteris
eaculenia {Relz.} T S apud. [ loulst. and Moore in Gard. Mag, Bot. 3 : 285,

1851; Bedd., Forns South, India 54. L 164, 1865,

Rhizome thick, crect, bearing dark brown scales, 6 102 0.5 1 mm,
margins finely toothed. Fronds tufted, often 1 m or more long; stipes 50

LT OF TROrD lnﬂrhr lamina h1p1nn:ln ‘Fl'll"!'l"l..':l“‘- M) oy or more |r'|1"|gr I'H'-Hnng

Many distantly placed smaller pinnules, pinnules vary in size and cuttings

alout 2 em wide, the lower ones stalked and rest above sessile, truncate of
Cumczie at hase, sornetimes auricied, margins slightly crenate of shallnwl_v
lubed, the lobes also crenate or toothed. Veins & 1 pairs of side veins,
the lower 2 3 pairs of adjacent groups, anastomesing, or forming an
i*regular intermediate excurrent vein leading towards sinus between
adjacent lobes, herbaceous in texture, rachises and costae hairy on the lower
surface. Suri accupying whole length of vein,
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Plants growing aleng streams in open places in the edge of forest,
lastar, Bilaspur, Hoshangabad.

Plants used as antidote to snake bite and also on swellings. The fresh
frands cooked as vegetable curry.

30. HYPODEMATACEAE
Monotypic family represented by the genus Hypodematium Kunze

gomprising Of ooly three species in workd.

HYPODEMATIUM Kunze

Rhizome short, creeping, stipes swoilen at the base and jointed. Fronds
small 3-4 pirnate, pubescent, deltoid-ovate, pinnae sub-opposite, texhure
thin, veing free, pinnate, sori dorsal indusiate, indusium reinform, ciliate.

Only one in M.P.
Hypodematium crenatum (Forsk.) Kuhn v, Deck Reis. 3 (3): 37, 1879,

Bedd, Frns Brit. India Suppl. 1876; Handb, Ferns Brit, India 258, 1883,

Terrestrial; rhizome creeping, clathed with tuft of golden, lanceolate
scales; fronds approximate, 20-35 o high, stipes 10-15 cm long, straw
geloured, shining, lamina deitoid, 3 pinnate, lowest pinnac the largest
10-12 % 4-6 c¢m, pinnules lanceolate, close, often immbricate with oblong
pinnatifid segments of obtuse lobes, herbaceous in texture, pale green on

drying: veins free, pinnate. Sori copions, median on veins.

Ameong rock boulders along streams. Extremely rare. Hoshangabad
({Pachmaarhi).

31. ASPIDIACEAE
About 52 gemera in world, 3 known from Madhva Pradesh.

1.2 Larnina subcoriacecus, veins free.
2a. Lamina finely dissected, margins aristate like bristles;

indusium orbiculaar .1 Arachinndes
2b. Lamina not finely dissected, margins never aristate,
indusium round-reniform ds Dryoptns

1b. Lamina thin; veins varipusly anastomosing with free
included veinlets w3 Teckaria
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1. ARACHINODES Bl

.....

Terrestrial; rhizome creeping clothed with scajes. Fronds pinnately
decompound; pinnules usually rhomboid, coriaceous in texture, margins

aristate lﬂcc bristles; vins free, pinnate. Son indusiate, dorsal, subterminal

[ T
Ull ll.i. \':.- L =L

About B spocics in India, only one in M.,

Ararhinodes amabilis (Bl} Tindale in Contr. N.S. Wales Nat. Herb. 3
c 00 1961, Aspidin amabila Bl Enum. PL Jav. 165, 1828. Lasirea amabila
Moore Ind. Fil, B3, 185%; Bedd., Handb. Ferns Brit. India 223. 1883,

Rhizome creeping clothed with brown scales. Fronds distant; stipes
10 - 30 em long, sparsely scaly at the base; lamina bipinnate except pinnate
apex, 30 40« 15 25 ¢m, 2 6 laeral pinnae on ecach side, pinnules
sub-rhombuid, lobes shallowily balf way to costa, Tobes terminate into long
bristle, subcoriacepus in texture, glabrous on both the surfaces; veins free,
pinnate. Sori indusiate, submarginal, indusinm orbicular.

Plants rooting in rock-crevices along flowing shream in thie forest,
”ﬂli‘.l'ii‘lﬂ-l.‘l'ﬁ‘l"\ﬂi’]
B ORRLTLT NELL S ey LS 4

2. DRYOPTERIS Adans.

Terrestrial ferns, rhizome shart, thick, ascending ta orect, clothed with
many thin walled broad scales. Fronds usually tuited; stipes scaly at base;
lamina bipinnatifid t0 decompound, coriaceous in texture, glabrous; veins
iree, forked. Sori indusiate, round, dorsal on the veins, indusiym
round-reniform and attached by the inner end of the sinus; spores bilateral

perisporate.
About 31 species in India; 2 in M.P.
la. Fronds dimorphic, fertile frond much contracted .1, D). cochleata
Ib. Fronds nnt dumoyrphic, ferble frond not or slightiy
contracted .2 D, sparsa

1. Dryopteris cochleata (D. Don} C. Chr, Ind. Fil. 258. 1905,
Nephrudivm cochleatum D, Don, Prod. Fl Nepal 6. 1825, Lastran filix-mus
Presl var. cochleats (0. Don} Bedd., Handb. Ferns Brit. India 250. 1883.

Fig.10
Rhizome thick, eract, cluther:] with light-brown, janceolate scales.
E‘ﬁ du nl,,!_lrrfﬁ.‘n"iumq.:, dll.ll\_l'l iy |.||.1|.. Etl'r}'\."E 15 aa om In“g, castanodus- b'ruwl.l

and scaly in basal region, stramineous above, sterile fronds larger 15 35
#1015 cm, bipinnatifid, pinnae aiternate, sub-sessile, 10 15 jugate, 5
152 — 5 cm, deeply cut up to 2/3ed of the costa into 6 - 15 obtuse, dentate
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Fig. 10 Dryopteris sparsa {D.Don) O Kize
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lobes; fertile fronds deoply contracted, bipinnate; rachis castanecous bearing a
few small light briwn scales, herbaceous in texture, hairy, light-green in
colour; veing distinet, free, 2 5 pair of veins on either side of the costule,
veinlets forked, Sort indusiate, indusium horse- shoe shaped.

Plants growing along the sides of streams and nalas in the forest floor
in laterite sol preferring sunny situations.  Bastar, Hoshangabad.

2. Dryopteris sparsa (D. Don) O. Ktze, Rev. Gen, Pl 2 : 813, 1891,
Nephrodium sparsum D, Don, Prod. Fl. Nepal 6 : 1825, Lastrea spavsa (D,

India 252, 1883 (excl. parte).

Rhizome thick, ascending, densely clothed with thin, ovale- lanceolate,
godden or reddish scales. Fronds decompound; stipes erecl, scaly n basal
part, dark purplish-brown near base, paler above o about 5 om; lamina
deltoid, 40 - 60 « 15 - 25 cm, the basal pinnae usually the largest and always

- hoel I hasioseopic basat minnul ] e 1
round at the apex, margins shallowly lobed with one short tooth o each
lobe, texture thin but firm, drying brown. Sori indusiate, medial on the
acroscopic vein, indusium horse-shoe shaped, firm, brown, persistent,

Growing in the forest floor along stream banks in sunny situations,
Bastar, Hoshangabad.

3. TECTARIA Cav.

Terrestrial plants of moderate to large size; rhizome thick,
short-creeping to crect, clothed with thin entire, fragile scales; stipes densely
tufted, ebencous; lamina pinnate to decompound, rarely simple, broader at
basc, margins wavy of distanily crenate, surfaces glabrous to hairy,

anastomosing forming arenles enclosing free or forked vieinlets. Sori
round, compital, dersal or terrinal on the vemniets, mdusium peitate;
spoTes monolete, perisporate.

About 20 specics n India, 2 in M.P.

1. Rhizome crecping, stipes palc castaneous; lamina hairy
10 T coadunata

1b. RKhizome sub-erect, stipes dark-brown at the base;
lamina glabrous 2. T. polymorpha

1. Tectaria coadunata (Wall. x Hook. et Grev.) C. Chr. in Contr.
U.S. Nat. Herb. 26 : 331, 1931, Aspidium coadunatum Wall. ex Hook. et Grey.,
Tean Fil. 2 - 202, 1831. Sagenia wvarinloss Bedd,. Ferns South. India t. 170.



24 BOTANTCAL SURVEY UF INTILA

1823. 5. giganicz Bedd., Ferns South, India t. 81, 1863, Nephrodiumt cicutaritom
Hook. & Bak., Syn. Fil. 299, 1874; Clarke in Trans. Linn., Soc. Lond. [I. Bot. 1 :

R32 1880: N gicntarium var. conrdunatem Clarke in Trans, Linn, Soc. Lond_ 1T

Bot. 1 : 540. 1880. o

Rhizpme thick, creeping, clothed with brown broadly ovate- lanceclate
swales. Fronds approximate, pale-castaneous, 33 70 «m high, thick, erect
bearingr scales in basal part and a few smaller ones aboves lamina 70 - 150
tm, hairy on both the surfaces, membranacepus; b (0 tri-pinnatifid in the
baszal part, deeply lobate-pinnaritid above, lowest pair with long stalk,
margins lobed, ciliate, veins anastomosing forming large arcoles with
simple or forked veinlels. Sar indusiate, scattered, persistent, more copious
ncar the margins of pinnae, compitzal or more fruqunnll}-' torminal on a vein.

Plants growing amar i rack boulder along flowing streams. Abundant.
Bastar, Hoshangabad.

2, Tectaria polymorpha {Wall. ex Hook.} Copel. in Philip. Journ. Sci.
2C. 413, 1903, Aspidium polymorphum Wall. ex Hook, S5p. Fil 4 © 54. 1862;
Bedd., Handh. Ferns. Brit. India 218, 1883,

Rhizome sub-erect, clothed with lingar, dark-brown, shining scales,

Fronds 20 100 em rarely more high; stipes tufted ercct, dark-brown and
scale at the base, Fortile (ronds longer than the sienile ones: juvenile fronds
simple to trifid with cordate base, the oldhvr fronds bearing 2 6 pairs of
lateral pinnae, sub-sessile to stalked, sub-opposite, cihphc-oblong with
acute to rounded apex, concaie at the hase, thin in texture, midrib distinct:
veing anastomosing with arcoles enclosing simple or forked veinlets. Sori
many, small, dorsal on the connccting veins.

T b mowmrs T2l o il B L Tkl
il [T OdVvg KRS CAdidnimmouisgs (L idICLIRE i

trickle dwon. Bastar, Bilaspur, Hoshangabad.
32. LOMARIOPSIOACEAE

About B genera in the world, 2 in India and one in M7,
BOLBITIS =cholt

nph et il R
| QLEN N B t.rLll'_'ll gl b

Terrestrial to low epiphytic ferns; rhorome short o long- creeping
bearing-many sub-peltate, opaque to clathrate tufted to distant scales.
Fronds dimorphic, simple, pinnate or rarely hipinnate; shpes straminepus
to light brown in colour scaly at the base, + similar to those on rhizome,
lamina green, shining, glabrescent, herbaceous to rarely conaccous in
textrre, margins with or without tecth, distinct on the lower sutfrce, veins
free or anastomosed with free veinlets; fertile fromds contracted; longet than
the sterile fronds, acrostichoid rarely in part sterile. Sori clase, black on
maturity; spores monolete, perisporate.
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Bolbitis appendlculata (Willd.) Iwatsuki in Acta Phytomx. Geobot.
18 : 48. 1959, Acrosiichum appendiculaturr Willd. in Sp. PL 5 : 114, 1510
Polybotrya appendicufats (Willd)) |. Sm. in Hook. Journ. Bot. 4 : 130. 1847,
Bedd., Ferns South, India 66, & 194, {86d; Ferns Brit. Ingia 112t 111, 1845;
{pro parte, the 3 left hand top figs): P appendiculata {Willd.) ]. Sm. var.
subinlegra . . FCrns. bt J.

Rhizome thick, creeping clothed with Plack, subclathrate scales,
Fronds pinante 15 1N cm fong, stipes 3« 25 om long, Jamina 10 50 = 25
30 cm, herbaceous, shimng green in texuture, rachis with narrow wing,
pinnae altermate 200 80, up to 30 mm apart, opposite, oblique at base,
margins finely serrate, apex acuminate, lowermost pinnae strongly
detlexed; termimal segment triangular, apex proionged, veins anastomosing;
fertile fronds pinnag to tripinnale, lowermost pinnate stalked.  Sori
restricted all over the lower surface,

In rock crovices under shade with usually permanant source of
trickling water. Hoshangabad.

33. NEPHROLEPIDACEAE

3 genera in world flora, of which only ore Nephrolepis Schott occurs
in Madhya Mradesh.

NLFHROLEPIS Schott

Rhizome short, erect pearing densely tulted fronds and slender lateral

. [TEW

plants. Scales on the upper part of rhizome and basal part of stipes thin-

walled with usually marginal hairs. Fronds larze, narmow, pinnate, pinnae

closely placed, slightly falcate, lower ones shightly reduced and distantly

placed, articulate, sessile, unequal at base, often auriculate on acroscopic

side, margins crenate, veins free, branched, ending into hydathode. Sori
indusiate, indusium round reniform.

About 1} specics in India, only bwo in MP.

la. Pinnae hardly more than 2 em long -1, N. cordifolia
1t Pinnac more than 5 cm long 2. N, exaftala

1. Nephrolepis cordifolia (L} Presl, Tent. Pterid. 79. 1836; Bedd.,
Handb. Ferns Brit. India 2B2. t. 144. 1883. N. tuberosa Prosl, Tent Prerid.
79. 1B36; Bedd., Ferns South. India t. 92. 1865,

Rhizome suberect, densely clothed with thin shining, pale-brown
scales towards apex runners many bearing tubers.  Fronds tufted, wiry but
firm up to 50 em long: stipes 3 10 em long, slightly scaly at base, laming
pinnate, pinnae numerous, crowded, imbricated, 15 25 x 0.7 1 cm,
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marging undulate to crenate, upper base subcordate auricled, lower base

narrower, hon auricilate, apex reancded or h]nnl'lu rsmnt;ﬂ coriacesus i

toxture, bath surfaces glabmus rachis scaly. Sori mdusmh:e about halfway
berween midrib and margin in a single row, indusium firm, persistent.

Flants ruuting Im nxk crevicwes alunE stredmms 1In OOUD SUIINY situations,

Bhopai, Hoshangabad, Indore,
Tubers are sweoet and caten by villagers.

2. Nephrolepis exaltata (L.} Schott. Gen. Fil. t. 3. 1834; Bedd., Fems
South. india & Y3, 1865 Handb. Ferns Brit, India 283, 1883,

Khizome massive, suberect. Fronds tufted, crect up i | m high, firmy
stipes 100 20t cm long. sparsely scaly at basal portion; lamina pinnate,
pinnae close, 5 10 = 1 1.5 em, acute at apex, margins slightly crenate,
superior base, strongly auriculate, inferior base roundod, both the surfaces
glabrous except a few scales observed in young stage. 5Sori submarginal,
indusiate, indusium reniform.

Among rock boulders along stream banks in open sunny situations,

— Bastar, Chhindwara, Hoshangabad

There are number of cultivated fnrms commonly grown as pot plants
in the garden. These are hardy plants and are attractive due to their various
shapes of follage. The cultivars are not included.

34. DAVALLIACEAE

A family of 10 gencra in the world flora, of which only 2 occur in
Madhva Pradesh.

la. Rhizome bearing scates only. lamina fincly dissected,

ultimate sepments narrow 1. Argiostegia
1b. Rhizome bearing scales and hairs, lamina not finely

diggrcted, nllimata i:::-gmnnh‘. more or 1068 rhomboidal

o S - 2. Leucostegia

1. ARAJQSTEGIA Moett. ex Frank

Rhizome creeping, clothed with scales, peltate, at the base. Fronds
tufted, stipes articulated 1o the rhizome, lamina deltoid, finely dissecled,
thin, ultimate divisions narrow. Sori lerminal on the acroscopic branch of
a forked vein, the other branch Entering jnto segment; indusium small,

e dich mdbo b L dlen oo s
I-ULII'I.L-IIJIF anacned IJ'J-' LELL LAeTor UIIII}"

One species in M.
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Aralostegia pulchera (D. Don) Copel. in Philip. Journ. Sci. 34 : 241.
1927, Davailia puichera D. Don, Prod. Fl. Nepal 2. 1825, Leucostegur pulchera
{D. Don) ]. Sm. in Lond. Jouen. Bot. 1 : 426. 1842; Tiwari in ). Ind. Bot. Soc.
43 (3} : 439, 1964, - Mai K baju.

Rhizome wide—crecping clothed with numerous peltately attached
scabes, fronds deltoid; stipes 10 15 cm, glabrous; lamina 15 35 x 10 20
em, tri-to quadri-pinnatifid, lowest pinnules 2 5x 2 2.5 om, cut down
to a narrowly-winged rachis into deeply pinnatifid segments; texture

flaccid. Sori indusiate copious, on ulimate segments covering the sepment,

Epivd el : Lo in shadv sirations. Rare. B

Hoshangabad.
2, LEUCOSTEGIA Presl

Rhizome croeping, clothed with concolorous scales and hairs. Fronds
deltoid; stipes pale stramincous, glabrescent to smoath, articulate o the
rhizome; lamina decompound, delteid, pinnae thombetdal, thin, pale-green

in colour, margins toothed, veins free ultimate veinlets usually forked. Son
borne by the acroscopic veinlet and basiscopic vein passing to a blunt tooth
on the margin, mdusicm circular attached by a narrow base ar with a basal
part cup-shaped, the apical half semi-circular and free; spores monolete.

Leucostegia immersa (Wall. ex Hook.) Presl, Tent. Pterid. 95. f. 4. .
11. 1836. Davaitia immerss Wall. ex Hook,, Sp. Fil. 1 : 56. 1846,

Rhizome thick, fleshy, creeping, scales rusty brown, entire, ovate.
Fronds deltoid; stipes 10- 20 em, grooved on the upper surface, lamina
K-60x8-15 ¢, quandripinnate at the base, tripinnate abowve the large part
of the frond, pinnae/pinnules narrowly deltoid, ultimate leaflets more or
less rhomboid, apex bluntly toothed. Sori borne on acroscopic brands of
the vein, basal basioscopic vein longer passing through sorus and ending

inte broad marginal tooth; lamina below sori strongly depressed; indusium

broader then long atttached by the narmrow base anly.

LA W] BLIRI] lUllE R s

Flants growing as lithophyte on heavy rock boulders near sireams or
under moist shady situation in the edge of forest. Abundant. Bastar,

Hashangabad (Fachmarhi).
35. BLECHNACEAE L.
BLECHNUML,
12 genera and 250 species in the world; 5 genera and & specics in
India. Only genus Blechnum with onc species in M.D,

Terrestrial; fronds large, 1 -1.3 m high, tuftd; lamina pinnate,
sub-coriaceous. Sori in long continuous line close to the midrib; indusium
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L LLL
mid spnrs nmnnfete

Blechnum orintale L., S5p. P12 : 1077, 1753 Tiwari in | Ind. Bot. Soc.
43 (1) : 445, 194,

up e 1.75 m hlgh tlps :nverd w1th scales shpes up to 70 cm, beanng small
auricles, 2 3 cm apart throughout; lamina 100130 x 30-50 c¢m, pinnakbe;
pinnas many, close, oblique gradually narrowd towards apex; veins free,
simple or forked. Sori copious, lincar on eithr side of midnb throughout.

Flants abundant along newly consturckeed road sides in the forest
area and in open situations along streams i the forest edegs. Throughout
the Statc.

Fresh fronds used as poultice for boils in Malaya; rhizome used as
anthelmintic in China, eaten during scarcity of food in Malaya; as cure for

Yy Ly | e Ay mlndAdAmr roomawrslaieio | P arncd o ..-' ﬂhl"\.l‘l:li'l.r'l :lrnmn.hn
I.ill.::lllllﬂl 'I""UIJI.I.;!J (SR fo LRl | LLH.JII.FI.ﬂIIt'.J J.I.I [LII,I.I.“ daIiL OF Hll.-l'l-ni-" LWy LA TEFIH RIS

and aperative in Philippines. Baskets and umbrellas ar prepared by iribals
in Maghalaya from stipes and rachises.

36. AZOLLACEAE

A monotypic family represented by the only penus Azella Lam. and
comprising of 6 species in the world, 2 in India.

AZOLLA Lam,

Aquatic plants; rhizome slender, bearing leaves in two alternate rows
and many roots hanging downwards. Leaves bilobed with one floating
and the ather submerged, close together. Sori indusiate, on submerged
leaf-lobes near the base of the branches; indusium basifixed,;
TiCTOSPOTangium many, cach producing 64 microsperes, MCgasporangia

‘.Elll.l’ ﬂ":ll‘"‘.l" 'I'I"‘|'5I+I!Hr!l'! LY N L

T TH bl e L L LR UIIIJ." L] ] 124 IIlLbﬂ!l-l,.H..lll-L
One species in M.P.
Azolla pinnata R. Br. in-Prod. Fl. N. Holl. 167. 183

Small aguatic plants 1.5 2 cm long and 1 c¢m wide, rhizome very
slender, zigzap, branched, branches alternate, roots NMUMETOUS hanging
downwards beanng several root-hairs. [eaves in W0 rOws, alternate,
bilobed with one floating and one submerged lobe, close together, upper
surface papillose, elder leaves dull red in colour.

Common in stagnant ponds and rice fictds usually growing in
association of duck weeds. Plants rapidly multiply vegetatively through
breaking up of eider plants. Throughout the Staté.
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Key to the Families
(DM, Yerma and Anand Kumarl

la. Stemn with vascular bundles arranged in one or more
rngs; leaves usually reticulately weined; flowers
generally 4 5-merous; cotyledons usually 2 :
Za. Perianth present, biseriale or multiscriake
3a. Petals all free or only some united :
4a. Qrary fully superior, or at least pne whorl of the

perianth inferior, or starmens inferior or inserted
on the top of a hypogynous disc in which the

ovary may be immersed :
5a. Stamens more than twice a5 many as the

petals
Aa. Aquatic plants with rotundate: peltate
leaves; pistils many, embedded in a fleshy
turbinate receptacle wrn NYMPHAEACEAE

gh. Plants not as above -

7a. Stamens monadelphous or in bundles -
B

+F

[

21, HYPERHCACEAE
8b. Leaves alternate, not pellucid :
9a. Anthers Z-celied 20, STERCULIACEAE
Ob. Anthers 1-celled
10a. Trees; ieaves digitately
compound; styles as many as
tho carpels; pollens smooth;
fruit 2 woody capsule
.25, BOMBACACEAE

1Ak Tlanle kb 22 abhharen A4 ARAATLFASM O AD
LibFs L EChEARNT SR R S LR AR el TPl Y SR LR

7b. Stamens all free :
11a. Pist_ils more than one ;

12a. Stamens perigynous, amising
from hypanthiutn 4. ROSACEAE

12b. Stamens hypogynous, arising
from receptacle :
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13a. Perianth 3 - more-seriate, 3 - &-merous

14a. Anthers exlrorse 4. ANMNONACEAE

14b. Anthers introrse or latorse 3. MAGNOLIACEAE
12b. ["enanth 2-seriate, 5-merous:

15a. Trees: scpals persistent 2. DILLENIACEAE

15b. Herbs, sepals caducous wrl. RANUNCULACEAE

11b. PFistl one :
l6a. Stamens perigynous, arising from hypanthium :

17a. Leaves alternatc o4 ROSACEAE
17b. Leaves opposite .65, LYTHRACEAE
16b. Stamens hypogynous, arising from receptacle :
18a. Owary stipitate, on a gynophore A0 CAPPARACEAE
18b. Owary sessile
18a. Flowers unisexual :
20a. Owvules many in each cell ..22. THEACEAE
20b. Owules 1 - 2in each cell 123, EUPHOREIACEAE
19b. Flowers bisexual :
Xa. Feuits long braked .31. GERANIACEAE
21b. Fruits not long beakoed
22a. Leavesopposite .21. HYFERICACEAE
22b. Leaves alternate :
23a. Leaves palmately nerved !
?d4a. Flowers axillary; placentabion axile
.27. TILIACEAE
24b. Flawers terminal; placentation
parietal :

25a. Leaves simple; froits echinate;
seeds with rod fleshy testa ..12. BIXACEAE

25b. Leaves palmately lobed; fruils
and seeds not as ahove
213, COCHLOSPERMACEAF

23b. Leaves pinnately nerved :

26a. TPlacentation free-contral
.18, PORTULACACEAE

26b. Placentation prherwise :
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27a. Sepals 2 --28. PATAVERACEAE
27b. Sepals 4 - & {usually 5}
28a. Leaves with pellecid, aromabic glands .35, RUTACEAE
28b. Leaves without the above glands
——29a. Sepalsaccrescont
30a. Anthers dehiscing by pores 38, OCHNACEAE
Ab. Anthers dehiscing by longitudinal slits :
3la. Leaves stipulate .23, DIPTEROCARPACEAE
Mb. Leaves exslipulate ..22. THEACEAE
29b. Sepals not accrescent .6, BERBERIDACEAE
5b. Stamens fewer, at the most twice as many as the
petals :

22a. Leavesscale-ike 190 TAMARICACEAE
32b. Leaves well developed, expanded :
33a. Leavessimple:
34a. Owvary 1-celled :
35a. Chimbers or seandent shrubs

dka. Ovules many .70, PASSIFLORACFAE
b, Owvule1:
37a. Flowers 3-merous 5. MENISPEEMACEAE
 37b. Flowers 4 S-freTaus 42 OPFILTACEAE

35b. Plants net as above
38a. Placentation free-central :

3%9a. Sepals 2, jinted, the free part
deciduous; capsules circumscissile
.18, PORTULACACEAE

39b. Sepals and capsules not as above :

40a. Stamens alternate to the petals
=170 CARYOFPHYLLACEAE

40b. Stamens opposite to the petals :
41a. Shrubs or trees, leaves alternale,

gland dotted ..B5. MYRSEINACEAE
41b. Herbs; leaves opposile, not
gland dotted ., PRIMULACFAE

A8bh. Flacentation otherwise :
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42a. Owules biseriate on posterior margins :

43a. Leaves 2-pinnate, rarcly phyllodic; corolla
actinomaorphic, petals alvate; stamons 4-many;
seeds with 2 U-shaped lateral line .33, MIMOQSACEAE

43b. Lraves simple, digitate or 1 - 2-pinnatc; corolla
zygomorphic; petals imbricate, rarely absent;
stamens 10(- 5); seeds usuatly withoul a iateral
line, rarcly wilh a closed line

44a. Adaxial petal exterior {ascending imbrication)

ot petals absent o2, CAESALPINIACEAAE
44b. Adaxial petal exterior {descending imbrication)
-], FABACEAE

42b. Owvules not arranged as above

45a. Plants insectivorcus, covered with glandular hairs
.57, DROSERACEAE

45b. Plants not as above -

46a. Owary stipitate, on clongated gynophore
10, CAPPARACEAE

. Owary sessile or subsessiie :
47a. Anther connectives produced beyond the
colls L1 VIOLACEAE

47b. Anther connectives not produced :

48a. Seeds cmbedded in resinous pulp
A5 PITTOSPORACEAE

48b. Seeds not embedded inresinous pulp

4%. Stamens alternating with staminodes
~14. FLACOURTIACEAE

49b. Staminodes absent 4. BERBERIDACEAE

3b. Ovary 2 or more-celied :

50a. Stamens tetradymamous, 4 long and 2 short
.8 BRASSICACEAE

50b. Stamens not as above :
51a. Flowers irregular:

52a. Sepals 3, posterior petaloid, usually spurred;
stamens 5; ovary S-celled ..33. BALSAMINACEAE

52b. Sepals 5, inner 2 petaloid; stamens usually 8;
ovary 2-celled 18, POLYGALACEAE
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31b. Flowers repular :
53a. Leaves opposite:

54a. Fruits prominently beaked 31, GERANIACEAE
5db. Fruits otherwisc :
55a. Herbs:
S56a. Style l; placentation free-contral - .65, LYTHRACEAE
héb. Styles 2-5; placentation axile .20 ELATINACEAE
55b. Shrubs, small trees or climbers :
F7a. Stamens 2 -89, OLEACEAE
57b. Statnens H) 29, MALPIGHIACEAER

53b. Leaves alternate !
58a. Flowers all unisexual
RGa. Pistil 1 ..123. EUTHORBIACEAE
Rebh. Pistils3-6 A, MENISFERMACEAE
38b. Flowoers all bisexual or intermixed with unisexuals .
éla. Plants cimbing or creeping, with tendrils .45, VITACEAE
6lb. Plants of varipus habits, without tendnls :
6la. Leaves with pellucid aromatic glands ..35. RUTACEAE
&1b. Leawves not as above
t2a. Fertile stamens 2 or 3
63a. Fortile stamens 2 @ petals 4-5 .48, SABIACEAE
#3b. Fertile stamens 3 : petals 3 L41. OLACACEAE
62b. Fertile stamens more than 3 ;

64a. Ovary 3-5-celled but spuriously
E-10—cclled due o secondary sopta
.28. LINACEAE

gdb, Ovary without secondary septa -
#5&. Fruits long beaked .31, GERANIACEAE
65b. Fruils not as above ;

&ha. Stamens opposite to the petals
...... 44. RHAMNACEAE

#6b. Stamens altemate to the petals :
&7a. Venatiom pinnate .43, CELASTRACEAE
67b. Venation palmate :

ABa.  Stamens united boelow
«2b. STERCULIACEAE
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68b. Stamens free . 27, TILIACEAE
33p. Leaves compound .
&9a, Owvary 1-celled :
70a. Styles 3-4; ovule 1 4%, ANACARDIACEAE
70b. Style {, ovules usually 2 or more :

71a. Trees with 2-3-pinnate leaves; stamens 5;
staminodes 5-7; fruit a ribbed ecylindrical
Jvalved gapgu]g w30, MORINGACEAE

71b. Plants not as above :

7da. Leaves 2-pinnate, rarcly phylfodic; carolla
actinomorphic, petals valvate; stamens
4-many; seeds with a U-shaped lateral line
3. MIMOSACEAE

72b. Leaves simple, digitate, or 1-2. pinnate;

corolla zygomorphic, petals imbricate, rarely
absent; stamens 10 (-5); seeds usually without
a luteral line, rarcly with a closed line:

73a. Adaxial petal interior (ascending

imbrication} or petals absend
- 52, CAFSALPINAACEAE

73b. Adaxial petal exterior (descending
imbrication) .51, FABACEAF

69b. Ovary 2-or more-celled :
74a. Arnual or perennial herbs, or elimbers :
75a. Lraves stipulate ;
76a. Stamens with basal scales .30, ZYGOPHYLLACEAE
76b. Stamens withpul basal scales 3l GERANIACEAE
7ob. Leaves exstipulale
77a. leaves biternately compound 47, SAPINDACEAE
77b. Leaves ternately or pinnalely compound
32, OXALIDACEAE
74b. Trees ot shrubs (sometimes scandent] :
78a. Scandenl shrubs, with tendrils 45 YVITACEAF
78b. Trees or shrubs, without tendrils

79a. Stamens opposite to the petals, equal o or
fewer than the petal$ .A8. SABIACEAE

79b. Stamens at least one whorl ahﬂmﬂting with
the petals, equal to 0f UP ¥ bwice ag many as
the petals :
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Bla. Leaves with pellucid aromatic glands .35, RUTACEAE
80b. Leaves without pellucid aromalic glands :
81a. DYsg abeont o, AVERRHMOACEAR

B81b. Disc present
B2a. Leaves 2-folinlate ~.37. BALANITACEAE

BZ?b. Leaves olherwise :

B3a. Flowers reguiar, at lcast some unisexual,
stamens with scales at the base
w36, SIMAROUBACEAE

83k. Flowers and stamens not as above :

84a. Flowoers oftenirroguaiar; dise extrastaminal
.. 47. SAPINDACEAE

B4b. Flowers regular; disc intra-staminal :

85a. Stamens twice as many as the pelals;
h r r

flaments free or connate at the basc
only . 3% BURSERACEAE

85b. Stamens either less than twice as
many as the petals, or the filaments
united into a rubf; .. 30, MELIACEAE

4b. Ovary fully inforior, or perianth and stamens
PeTiEYNOus ;
B6a. Stamens more than twice as many as the petals

EB7b. FPlants torrestrial
Bda. Flowers unisexual; leaf base oblique .73, BECONIACEAE
38b. Flowers bisexual; leaf base not oblique :

8%, Plants succulent, spiny, almost leafless
.. 74, CACTACEAE

89b. Plants otherwise:
20a. Leaves opposite or fasciculate:

9la. Leaves gland-doticd 62, MYRTACEAE

91k, leaves not gland-dotted b6 PLUNICACEAE
90b. Leavesalternate:

92a. Leaves stipulate -5, ROSACEAE

92b. Leaves exstipulate :
93a. Disc present; stamens not
epipetalous .63 LECYTHIDACEAE
g3k, Disc abscnt; slamens epipetalous
88 FYMPLOCACEAE
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Beb. Stamens twice as many as the petals, or less .
94a. Plants aquatic, submerged; leaves upper simple,
linear, iower pectinately dissected; flowers in axiliary
fascicles; stigmas 24, plumnse, sessile.
-8, HALORAGACEAE

%4b. Plants not as above :
95a. Mants aguatic; floating leaves thomboid; fruits

2-spined 68 TRAPACEAE
95b. Plants not as above :
964, Inflorescence umbellate : .77. APTACEAE
Y6b. Infloresconce otherwise :
97a. Fuits winged .61, COMBRETACEAE

87b. Fruits not winged :
98a. Leaves stipulate :

94a. Leaves opposite; stamens in pairs
0. RHIZOFPHORACEAE

%9b. Leaves alternate; stamens not in pairs
54, ROSACEAE

98b. Leaves exstipulate :

100a. Cwules on axile, parietal or central
placcnata ¢

1M1a Tasver lhacal or Qe eiie
AL Aike At b W e BgRA LRI FFUI—"‘ l‘—!

paimately-nerved; stamens
geniculate, anthers upenmg by

F | AR ACTYRAATANE AR
e p =Tt

l.-"'..!l"'-.-ﬂ arn WFWe I"'l-ln.vllul{'l [ Sl N ]

10k, Leaves rauline, alternate,
pinnately-nerved; stamens not
geniculate, anthers ppening by slits
67, OMACGRACEAE

180b. Ovules pendulous :

102a. Herbs; ovules many in each cell
+95, VAHLIACEAE

102b. Trees or shroba; avules 14 in

each cell ;
103a. Ovary 1-elled; ovule 1 in each
rell . 78 CORMNACEAE

183h. Ovary ™5 celled; ovules 2+4 in
each cell .. B8, SYMPLOCACEAE
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3b. Petals all united, at Jeast at the base :
10da. Starnens more than the corolla-lobes:

105a. {vary inferior .. 74. CACTACEAE
i05b. Owary superior :
1Déa. Plants succulent; ovary apocarpous or froe
almost to the base .. 36, CRASSULACEAE

106b. Plants not succulent; ovary syncarpous
107a. Leaves usually compound; fruit a legume,

:nmnl TN i'rI.rIn]ﬂl. nﬂnlﬂl‘ or lnmm-lm"\ A
B T b R T PR L L, L PR b A L T PN N JRRAFALY &

108a. Leaves 2-pinnate, rarely phyllodic;
corolla actinomorphic, petals valvate
.53 MIMOSACEAER
108b. Leaves simple, digitate or 1-pinnate;
corolla zygomorphic, pelals imbricate. 51. FABACEAE

107b. Leaves always simple or palmately-lobed;
fruit a berry :
10

109b. Leaves not lobed:
110a. Petals united at the base only ...22. THEACEAE
110, Petals united most of their length :

111a. Flowoers usaally unisexual ;
corcila urceolate, 3-5 -lobed . 87 EBEMACEAE

111h. Fowers always bisexual ; corolla
rolate or campanulate, usually
8-1obad 36, SAPOTACEAE

b, Stamens as many as the cornlla-lobes, or fewer :
12a. Ovary partly or wholly inferior
113a. Creepers or climbers with tendrnls 72. CUCURBITACEAE
113b. Plants of various habits, without tendrils :

114a. Anthers united arcund the style
(syngenesious) :

115a. Flowers in involucrate heads; ovary

}-celied .. 80. ASTERACEAE
115b. Flowers not in heads; ovary 2-or
more-celled :
116a. Stamens 2 . 81. STYLIDMACEAERE

116b. Starmens 4-6 .. 82. CAMPANULACEAE
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iidb. Anthers free:

17a. Leaves alternate - 82, CAMPANULACEAE
117b. Leaves opposite or apparently whorled due to
foiiacaous stipules w79, RUBIACEAE
112B. Owvary superior
118a, Planis succulent - 8, CRASSULACEAE

118b. Flants not sucoalent :
11%a. Stamens opposite to the corolla-lobes .
120a. Owary l-cclled; placentation free ecntral -

121a. Flowers long tubular; calyx with stalked
glands; styles 5 .. 83, PLUMBAGINACEAE

121p. Flowers rotate; calvx eglandular; style 1
122a. Shrubs; leaves alternate; perianth
giand-dotted; fruits fleshy .. B3, MYRSINACEAE
122b. Herbs, leaves usually opposite; perianth

not gland-dotted; fruits circurnseissile
.. 84, PRIMULACEAE

120b.  Ovary 2 -many-celled; placentation axile

123a. Leaves compound; starmens upited by

filaments
.. 46, LEEACEAE

123b. Leaves simple; stamens froe :

124a. Flowers bisexual; corella rotate or
campanulate, usually 8-lobed; stamens
epipetalous .. 86 SAPOTACEAE
124b. Flowers unisexual ; corolla urceolate,
3-5-lobed; stamens free from the
corolla-lobes .. 87. EBENACEAE
119b. Stamens alternate to the corolia-lobes
125a. Corolla irregular; stamens 2 or 4
126a. infloresconce usuvally with conspicubns
bracts; fruits elastically dehiscent; seeds often
on upcurved processes (retinacula)
106, ACANTHACEAE
126b. Flants not as above:

127a. Ovules ang seeds few :
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12Ba. Owvary d-lubed; style arising from between the lobes

of the ovary (gynobasich . 108. LAMIACEAE
128b. Crvary not lobed, style terminal
129a. Flants viscid hairy 108, PEDALIACEAE
129b. Tlants not viscid hairy 107, YVERBENACEAE
127b. Owvules and socds many -
13a. Leaves compound; seeds winged « 4. BIGNONIACEAE

130b. Leaves simple or dissected; seeds not winged

131a. DPlants of agquatic or wet places, typically with
amall insecHvorons bladders; placontatinn

freecentral. .. 102, LENTIBULARIACEAE
131b. TMants of various habitats, never insectivorous;

A A EREmLEArEY TEPTITR v oE

132a. Plants root-parasites; leaves scale-like, never
green 01 OROBANCHACEAE
132b. FPlants free-living; lcaves well developed, green:
133a. Placentation axile, solid and unbranched
- 100, SCROTHULARIACEAE

133b. Placentation parictal, somnefimes intruded

and mecting below the middic of locule but
branched or winged -

1Ma. Perianth 4-5-merous ; corolla contorted
-4, GENTIANACEAE

134b. Perianth 5mermuos: corolla imbricate or
valvate - 103. GFSNERIACEAE
125b. Corolla regular; stamens usually 5 :
135a. Leaves alernale
136a. Flowers in scorpioid cymes; calyx with
appendaged sinuses; style terminal or gynobasic :

137a. Style terminal; fruit a capsule
.86, HYDROPHY]

LA vserd L LEL =l

1370, Style usnally gynobasic; fruit of 4 nuilets,
ravely a drupe - 97, BORAGINACEAE
136b. Flowers neither in scorpicid cymes (though often
in dichasia) nor calyx appendaged. style always
terminal !
138a. Placentation patietal .. 95, MENYANTHACEAE

1380, Placentation axile or feee-gentral
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13%a. Corolla scarious; placentation axile or free-central
. 109, PLANTACINACEAE
139b. Corolla not scarious; placentation axile :
14, Ovules many in each ool .99, SOLANACEAE
140b. Ovules 1-2 in each cell :

141a. Sepals free; corolla-lobes contorted andl
infolded; fruit a capsule .98 CONVOLVULACEAR

141bh. Scpals connate; corolla-lobes imbricate; frait
dry with 4 nutlets or drupaccous with 1-4-celled

pyTense .97, BORAGINACEAE
135b. Leaves opposile :
142a. Stamens 2 .. 39, OLEACEAE
142b. Stamins 4 or more:
143a. Corolia scarious - 12 PLANTAGINACEAE

143k, Corolla not scarious :

14da. Carpels united only at stigmatic disc; pollen in
pollinia .91, ASCLEPIADACEAE

14d4b. Carpels and potlen not as above .
145a. [lants with milky sap; corolla-lobes
contorted in bud; fruit often of 2 follicles and
seeds with silky appendage L300 APOCYNACEAE
145b. Planis with watcry sap; corolta-lobes
contoried or not; fruits never follicalar

146a. Hispid herbs; anthers connate inko a
cone, connectives produced and twisted
around each other; frait of 4 nutlets

297, BORAGINACEAE
146b Plants not as above ;

147a. Onhules one or twa in cach cell
. 107. VERBENACEAE

147b. Owules many in cach coll .
148a. Plants covered with glandular,

stellate or iepidote indumentum
.. 93. BUDDLEJACEAE

148b. Tlants not as above
14%a. Placontation axile .. 92, LOGANIACEAE
14%b. Tlacentation paricial

. 94, GENTIANACEAE
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2b. Perianth absent, or if present then uniscriate :
150a. Plants submerged :
151a. Tlants free-floating: flowers unisexual; ovule 1

b R P ] ST A TTTITAL TWS T 1 A FTT A T
w LGAR ORIV OILLLAY.CMAD

151k, Plants attached 1 rocky substratum; flowers
bisexual; ovules many - 116, PODOSTEMACEAE

150b. Plants not submerged:
152a. TPerianth absent:

153a. Flowers solitary .. B8 CALLITRICHACEAFE
153b. Flowers not solitary :
154a. Flowers in cyvathia - 123, EUPHORBIACEAE

154b. Flowers in spikes or catkins

TEE_ g

155a. Leaves reduced, scaie-hke
L1280 CASUFARINACEAE
155b, Leaves well developed .

136a. Flowers usually bisexuval ; ovale i
on basal placenta; fruit a berry or
nutlet .. 118, PIPERACEAE

156b. Flowers usually unisexval; ovulces
many on panictal placentas; fruit a

capsule .- 129 SALICACEAE
1532b. Perianth present :
157a. Ovwary inferior or half-inferior

158a. [lants sterm-parasites 121, LORANTHACEAE
158b. Plants free living or root-parasites (in
Gantalaceae] :

159a. Plants herbaceous, erect or creeping :
16im. Leaves altcrmaikc; (Towers uniscaual ..
73 BEGONIACEAE
1600, Leaves opposite; flowers bisexual ;

161a. Leaves subsessile; perianth

¢alycing - 8% LYTHRACEAE
i61b. Leaves petiolate; perianth
corolline - 118, NYCTAGINACEAE

159b. Plants woody, vsually trees o shrubs
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162Za. Perianth 2-3-lobed; ovary &-celled, ovules many
. 1170 ARISTO
162b. Pertanth 4-5-lobod; ovary 1-celled, ovules 1-3

163a. Stamens 4-5, as many as the calyx-lobes
. 122, SANTALACEAE

163b. Stamens 8-10, twice as many as the calyx-lobes
.61, COMBRETACEAE

LOCHIACEAE

1575, Owary superior .
i6da. Anthers dehiscing by valves - 119, LAURACEAE
164b. Anthers not dehiscing as above :
165a. Tistils 2 or more {carpels free)
166a. Trees - 26, STERCULIACEAE
166b. Herbs or climbing bushes 1 RANUNCULACEAE
165b. Pistil 1 {carpels soditary or united ) :
167a. Chvary 2=5-celled -

168, Ovules many meachcell 76, MOLLUGINACEAE
168b. Ohvulbes 1-3 in each cell
16%a. Ovules axile .. 123, EUFHURBIACEAE
1880, Ovulesall or mostly basal .

1702, Herbs; capsules crcumscissile
e 7a0 ALZDACEAE

17(tb. Trees, shrubs or climbers; fruits not

circumscissile .
171a. Plants armed; lpaves simple,
A-nerved w44, RHAMNACEAE

i71b. PMants unarmed; leaves
compound or if simple then not
d-nerved .. 47, SAPINDACEAE

167b, Owary 1-celled

172a. TMants twining; fomale flower with a single

petal; mate Mlower with a corodline cupule
3. MENISPERMACEAL

172b. Plants not as above :

123a,  Annual or perennial horbs (rarely

150 POLYGONACEAE
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174b. Plants without ochreate stipules

175a. Perianth and bracts scarious; starnens often
connate bolow L1l AMARANTHACEAE

175b. Perianth and bracts not scarious; stamens froe
176a. Flowers unisexual :
177a. Styled .. 124, URTICACEAE
1775, Style2 w126, CANNABACEAE
176k, Flowers bisexual :

178a. Starmcns {at Icast 1 whorl) alrernating with
the perianth lobes .- 114 PHYTOLACCACEAE

178b.  Starnens opposite the perianth lobes

1742, ‘I'wining herbs; bractecles adnate 1o the
perianth; anthers versatile 113, BASELLACEAE

179b. Erect herbs; bracteoles free fmom the
perianth; anthers erect or incurved
112, CHENDOPODRTACEAE

173b. Shrubs or trees :
180a. Stipules absent :

181a. Styles D . 14. FLACOURTIACEAE
181b. Style 1
182a. Trees: lcaves pinnately-lobed 120, PROTEACEAE
182h. Scandent shrubs; leaves entire A2 CGPILIACEAE

180b. Stipules present :
183a. Style branched :
184z, Anthers inflexed and reversed in bud; ovule 1,

apical . 127. MORACEAE
184b. Anthers erect in bud; ovules 1-2, apical or
basal :
185a. COrnnle 1, apical 125, ULMACEAF
183b. Owvules 2, basal 123, EUPHORBIACEAE
183b. Style unbranched :
186a. Leaves pinnate .02, CAESALPINIACEAE
186b. Leavessimple
187a. Placentation parietal .14, FLACOURTIACEAE

187b. Placentation otherwise :
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188a. Owvule apical =127 MORACEAE
188b. Onule basal ~124. URTICACEAE

1b. Stem with scattered vascular bundles; leaves usually
parallel-veined; flowers generally 3-merous; cotyledon
1:

18%a. Tlant body thalloid, not differentiated into stem and

Icaves 155, LEMNACEAE
18%h. Plan{ body not thalleid, differentiated into stem and
leaves :

19k, Inflorescence spadix of inconspicucus flowers
subtended by a spathe which is usually large and
showy:; fruit a berry «154. ARACEAE
190b. Tlants not as above ;
197a. Owvary infetior or half-infetior :
192a. Flowers actinomorphic or sometimes
slightly zygomorphic :
193a. Plants climbing; flowers unisexual;
193b. Plants not as above :

194a. Slender aquatic herbs, usually
submerged; Aowers usually unisexual
131 HYDROCHARITACEAE

19db. [Flants not as above, usually
terrestrial :

1954, Leaves artred at least with a
prickle at the apex - 142, AGAVACEAE
195p. Leaves not as above .

196a. Perianth persistent in fruit,
tubular, often covered with
branched hairs
. 138, HAEMODORACEAE

196b. Teranth not as above
197a. Fertile stamens 3 -

198a. Plants with well developed
ieaves 139, RTDACEAE

198b. Flants with leaves usuatlly

reduced to a fow scales
132, BURMANNIACEAE
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197k, Ferlile slamcns 6
199a. Placentation parietal .- 14 TACCACEAE
199k, Placentation axile :

200a. Flowers arranged in a scapose umbel
subtended by membranous spathaceous
bracts 140, AMARYLLIDACEAE

200, Flowers not arranged as above
- 141, HYPOXIDACEAE

1925, Flowers strongly zyvgomaorphic
207a. Stamensbor3:

202a. Perianth persistent in fruit, tubular, often
cowered with branched hairs L 138, HAEMODORACEAE

202b. Perianth not as above . 139 IRIDACEAE
201b. Stamens5, 2or1:
203a. Fertile stamens 5 w136, MUSACEAE

203b. Fertile stamens 1 or 2 ;

204a. Median petal modificd into a lip (labellum);
staminodes not petaloid; stamens and style

ted 1 ool T i
..133. ORCHIDACEAE

b, Flowers not as aboye :

Hha. Anther 1-celled - 137, CANNACEAE
2{}% &ﬂlhnr Eﬁll{fﬁ :

26a. Leaves spiral, sheaths closed 133, COSTACEAE
206h. Leaves distichous, sheaths open
. 134, ZiNGIBERACEAE
191k, Ovary supetior or naked ;
207a. Perianth not petaloid, often reduced to scales or
bristles, or abscnt :

2(8a. Tlants arborescent:
32, Leaves p mlicate or ﬂmnai*rll'.f-d ivided 151 ARECACFAE

AP P AL RN LJE LTRIRIRILALE R R Ea B8 2L

209b. Leaves not as above:
210a. Leaves distichous; fru1ta~::arynpsis plants

not supported by stilt rools ... 16d. POACEAE
210k, Leawves spiral; fruit a syncarp; plants often
supported by stilt roots - 152, PANDANACEAE

208b. Plants herbaceous :
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21a. Inflorescence a head subtended by an involucre of
bracts; flowers unisexuai; perianth typicaiiy Z-senate,
Z2-3-merous, though sometimes petals absent
162, ERIOCAULACEAE

211b.  Plants not as above
212a. Flowers subtended by glumaceous bracts and
arranged in variously disposed spikelets :
213a. Ovules many; fruit a capsule L0 JUNCACEAE
213b. Owule 1; fruit a nut or caryopsis :
214a. Stems terete with usuaily hollow
internodes; Teaf-sheaths usually open; lowers

enclosed by 2-glumes (somotimes 1 or bath
absent}, lemma and palea; anthers mostly

dorsifixed and versatilo . 164, POACEAE

Z214b. Stems usually solid and 3-angled,
leaf-sheaths usually closed; flower subtended

by a single glumce; anthers basifixed
163, CYPERALCEAE
212b. Flowers neither subtended by glumaceous bracts

nor arranged as above

215a. Flowers arranged in spike
216a. Flowors unisexual - 153 TYPHACEAE
216b. Flowers bisexual - 160, POTAMOGETONACEAE

215b. Flowers not arranged in spike :

217a. Annuals; carpel 1 with 2-4 slender stigmas
- 158, NAJADACEAE

217k, Perennials; carples 2-9, free, each with a
dilated stigma 161, ZANICHELLIACEAE

207b. Perianth petaloid, at least in part :
218a. Carpels many, free .
21%a. Flowers arranged in spike ... 159, APONOGETONACEAE
219b. Flowers not arranged in spike
220a. I[nflorescence mostly an umbel; ovules many

-~ onreticulately-branched pariotal placenta

«.157. BUTOMACEAE
220b. Infiorescence a panicie, a raceme Or a raceme

mf ohavlad Aaurcore s neatla ealitary hacal
ATL FW A RSN LR LALF LYy iiidoas

’ .. 156, ALISMATACEAE
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218b, Carpuis solitary or united
221a. Torianth biseniate with the guter whorl sepaloid and
inmer whorl petatoid

222a. Flowers in bracteate héads; sepals heteromor phic

- 148, XYRIDACEAE
222b.  Flowers otherwise; sepals homomorphic

. 148, COMMELINACEAE

221p. Tenanth uniseriate, or if bisertate then the inner and

nuter whorls similar, often petalotd or united mitoa
Lulse bl o

223a. Perianth persistent in fruit, often denscly hairy

- 1380 HAEMODORACEAE
223k, "erianth nik as above

224a.  Aguatic herbs; infloresecnee subtended by a
spathe-like leaf-sheath .-147. PONTEDERIACEAE

224b. Toerrestrial herbs or climbers; inflonesconce tiot
sublended by a spathe -like leaf-sheatic:

225a. Leaves armed at least wilh a prickle at the
apex - 1420 ACAVACEAE

- £

2250, Loaves unarmied |

226a. Leaves 3-5-nerved with veliculate
venation; flowers mostly dioccious;
anthors 1colled - 1aA, SMILACACEAE

226b.  Leawves mostly with parallel nerves and
o

veins; flowers mostly bisexual; anthers
usually 2-celled . 145 LILIACEAE

1. RANUNCULACEAE

{A. K, Mukheriee)

About 30 genera and THN species mainly m North-temperate regions
of the world: 4 penera and @ specices in MP,

la. Leaves opposite; sepals valvate; climbing shrubs .
2a. Tlants climhing by rmgans of twining petioles; leaflot

not produced as a tendril; petals absent L Clematis
2b. Plants ctimbing by means of tendrils; terminal learlet
modified as a tendril; petals present o 2. Maravefia
th. Leaves alernake; sepals imbricate; horbs-

da. Leaves simple; petals present - 3 Rinyneafus
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3b. Leaves compound; peials absend & Thalictrurm
1. CLEMATIS L.

:lel.lDb_.. Lih-Lll:l.ll}l’ climbir E L'l\" medns UI their twisted FL'EI{:IIL": Leaves
opposite, usually pinnately ::ump-:}und and ending tn a terminal deaflel.
Sepals 4-8, pelaloid. Petals absent. Stamens many. Carpels many, vach with
onc ovule, distinct in fruils, each ending in a long feathery style or naked

bealk
About 250 species, cosmopolitan but chiefly temperate; 4 in M,

la Leaves pinnatcly compound:
2a. Scpals spreading from the base; stamens glabrous 1. G gonriana

2b. Sepals erect with recurved tips; stamens hairy w200 rmder
1b. Leaves simpie or 1-3 folinlate :

da. Plants glabrous; Aowers purplish brown -« 3. C. smilacifolia

3b. Plants villous or totnentose; flowers white -4 C. trilaha

1. Clematis gouriana Roxb. gx TXC, Syst. Mat. 1: 138 1817, Hook f &
Thoms, in Hook. f, Fl. Brit. Ind.1 0 4, 1872,

Extensive glabrous climbers wilh adpressed-hairy grooved branches.
Leaves penerally bipinnate; leaflets 3-8 = 1-4.5 cm, petiolulate, ovato,
acuminate, veins distingt, 3-3 ribbed. Inforescence axillary and terminal 3-
chotomons panicles, manv-flowercd. Flowers white and cream, sconted,
1.3-2 cm across. Stamens glabrous. Achenes narrow-oblong, hairy with 4cm

long styles.
Over bushes on hilt slopes. Bastar, Raigarh. FL. & Fr. : Oct.-Jan,
Plants are poispnous.

2, Clematis roylei Rehder in [. Amn. Arb. 22:575.1941. C. nutans Rovle,
. Bot. Himal. 51. 1834 {ron Crantz, 1763); Hook. {. & Thoms. in Hook. £,
Fl. Brit. Ind. 1: 5. 1872,

-I!'."hn-ul-“ng E]-\Hl]‘m writh amovlod L'ﬂl-'}: F‘-I!""\Mﬂﬂﬁ+ Franrhisks and PIT\ ko

Bll_u
or bipinnate leaves; leaflets ovate or lanceolate, 2-7.5 cm long, entire or 3-5

lobed or partite, irregulariy toothed,rarely entire. Flowers large,
cream-coloured in leafy, axillary panicles; buds oblong acute, ovate, over
2.5 em long, sitky. Sepals pale vellow, not ribbed, 2.5-4 emlong, with carved

tips. Filaments villous. Achenes large, ovate, silky-hairy.

Along hill slopes in dense forests. Bastar, Hoshangabad, FI. & Fr
Dec.-April
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3. Clematis smilacifalia Wa]! Asiat. Res 13 402, 1RMN): Hook £ &
Thoms. in Hook. £, Fl. Brit. Ind. 1: 3. 1872, p.p. ©. loureiniang auct. won I}C
Merr. in Trans. Arn. Phil. Soc. nos, 24 134, 1935, p. p, Fig. 11

Extensive glabrous climbers. Leaves simple, ovate, oblong-ovale,
cordate or rounded at base, subacute or mucronate at apex, 6-8 x B-10 cm.
Petioles B-10 cm kong, flattoned at base, tendrillar above. ]nﬂnrc-s-cﬂm:e 3

mr mnrﬂ_;!l’\ll!rlml‘] m I choadnrnssn e manicoloae Heabo ‘nl:u.r\-nn1\|.- l“‘l..i"-.
ATEORTIIE TP L TR Bl VR VLRGPPl o Dds iy TUliau b e, !..Jllrl'b;l.

lanceolate, + 1.5 % 0.5 em. Flowers purplish- brown, + 3.5 cm across. Sepals
tomentose, purple within, Achenes flat, elliptic-ovate, very hairy, £ 1.0 x
0.3 ¢m, with thick margins and 6-7 cm long feathery styles, hairs often
golden,

Climbing on trees in sal forests. Bastar, Bilaspur, Shahdol. FlL. & Fr.
Oct.-May.

4. Clematis triloba Heyne ex Roth, Nov., T 5p. 251, 1821; Hook, f &
Thoms. in Hook. £, FL. Brit. ind. 1: 3. 1872,  Murhari,

An oxténsive glabrous climber. Stem suleate. Leaves opposite, simple
or once ternate or lobed, ovate, acute or orbigular, hase rounded, cuneate
M mmmAade M oaaa Al Tlaldmlan slave A Lo siwvmiena "I H ;e Taecem Fraadnld-o
FEOLWIRALE, IO WO, 0 CLILRLY ALV, I.WIIEIIJIE_, = "0 LI IkFITE- I ITICivy
many-flowered. Flowers white, 2-2.5 cm across; bracts leafy, Sepals 4-6,
usually oblong or chovate, cuspidate. Stamens many, filamenis ligulate,
glabrous, Carpels many. Fruit a head or oveid, compressed, villous achones
with long feathery ca 4 om long styles.

As vndergrowth in mixed deciduous forests. Hoshangabad,
MNarsimhapur. FI. & Fr.: Oct.-Dec.

2, NARAVELIA Adans. mut. DC.

Climbing shrubs, Leaves oppusite, 3-tolilate, the leaf rachis onding
in a tendril in place of terminal leaflet. Flowers in axillary 1-flowered
peduncles. Sepals 4-5. Petals 6-12, nanow, longer than the calvx. Achenes

narrow, leng stipitate, with ong bearded styies.
A genus with 2 Bast Aslaiic species; une in M.

Naravelia zeylanica (LD, Syst. Mat. )« 167, 1817; ook, f. & Thoms.
in Hook. f, F.. Brit. Ind. 1: 7. 1872, Atragene zewtanica L., Sp. Pl 342, 753,

Scandent or climbing wondy shrubs with pubCsceni or tomentose
branches and tuborous roats. Leaves 3-foliolato, fwo vpposity icallets
ovate-cordate and the terminat one 3-branched tendrnil. Flowers vellowish
green or whitish, 1.2-1.8 cm across in panicles. Petalodd staminedes 10-14;
stamens many; anthers with projecting connective. Achenes ved, vilkous
with long feathery styles, 5 cm long in frints,
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Fig. 11, Clemyig smilacifalin Wall
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I dense forests on lower hill slopes. Bastar, Hoshangabad. FI & fr.
Nov.-Feb.
Ropes are made from the stoms,
3. RANUNCULLSL,

Herbs with simple, lobed or dissected leaves with sheathing potioles.
Flowers small to large, often panicied. Sepals 3-5, imbricate. Petals usuallv
5, rarely 0, often with a ncctar gland ncar the base, Carpels many, styIEE
vory short, Fraits of beaked or apiculate achenes.

About 400 species, cosmopolitan, mainly in temperate and cold

regions; one in M.

Ranunculus seeleratus L, Sp. PL 776, 1753; Hook f. & Thoms. in Hook.
f.. F1. Brit. Ind. 1: 19, 1872, - Jaldhaniy.

Erect glabrous annual herbs, 20-70 ocme tall, much branched. Lower
leaves up to 15 ¢m across with cuncate, obipsely-tonthed sepments,
petiolate; upper leaves 3-id, shortly stalked or sessile; uppermest usually
simple, linear, sessile. Flowers vellow, 0.6-1 cm diam., numerous,
terrminating the branchlets, and from Lhe Jorks. Sepals spreading and

reflexed. Fruiting roceptacke slightly hairy. Achenes many, rather turgid,
not margined, glabrous, on an oblung hairy receptacle.

On moist niver beds. Bilaspur, Panna. Fi. & Fr. : Dec-March,
4, THALICTRUM L.

Erect herbs with compound, often termately decompound, leaves with
sheathing potioles. Stipules often present 2s auricles or nearly fred. Flowers
small, racemed or panicled. Sepals 4-5, petaloid. Tetals absent. Stamens

AR e e £y Tuvadbe All T
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5 O7 adndhes.

Aboul 150 species in North temperate regions, tropical South America,
and tropical South Afnica; 3 in M.D.
la. Achenes long statked wA. T chelidonii
1b. Achenes sessile or subsessile
Z2a. Stamens about 2ik anthers B2-003 am ongg; carpeds 4-3
2 T foltidostm
2b. Stamens 40-60; anthers 0.8-1 ¢cm long; carpels 10-23
-3 T javanicum

1. Thalictrum chelidonii DC., Prodr. 1: 11 1824; Took.f. & Thoms,
in Hook. f., Fl. Brit. Ind. 1: 11,1872, p.p; Mooney in Ind. For, Rec. 3(7): 249,
1942,
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Much-branched, erect, perennial herbs. Leaves large; lvaflets of lower
branches 2.5 cm in diam., glabrovs beneath, Flowers large, 2.5 cm in diam,
Carpels many, as long as their stalk.

In moist, shady places on hipher hills, Bastar, rare. F1.& Fr.: Aug.-Sept.

2. Thalictrum foliplesum DX, Syst. Nat. 10 175 1817 Hookf &
Thoms. in Hook f, Fi. Brit. Ind. 1: 14. 1872~ Pifzan.

Graceful fern-like erect herbs, 90-120 cm high with rhizomatous
rootstocks. Stems flexuous. Leaves tri-pinnate, pinnate with usually ternate
roundish lobulate 0.8-2 > 0.7-1.8 cm leaflets; peticles sheathing and auncied
at base; stipules not digtinct. Flowers small in Jarge branched panicles;
pedicels capillary. Stamens exserted, on filiform, white or pink Alaments.
Anthers yellow, linear. Achenes 0.3 om, lurbinate, 8-ridged.

In moist, shaded places on higher hill slopes. Bilaspur, Chhindwara,
Hoshangabad, Haiga.rh, Shahded, Sidhi, Surguja, FL & Fr. o July-Sopt,

3. Th

Hook.f.. Fl. Brit. Ind. 1. 13. 1572,

Erect herbs, 50-90 em high. Leaves th-pinnate, pinnag with many
ternately iobulate lcatlets; stipules well developed. Flowers small, in
terminal panicles; pedicels thick. Stamens exserted, 40-60; Hlaments
club-shaped; anthers long, obtuse. Carpels 10-25, sessile.

Amidst bowlders on high hill slopes. Rajnandgaon. FL & Fr. ;- July-Sept.

2. DILLENIACEAE
(A K. Mukherjee)

About 10 genera and 400 species, mainly in tropics and sub-tropics;
one genus ard 3 species in M.T.

DHLLENTA L.

Trees with large leaves and very strong pinnate venation. Flowers
solitary or fascicled. Stamens nearly free; filaments not thickened upwards;
anthers linear, inner introse, outer recurved extrose, Carpels 5-20, cohering
in the axiy; styles stigmatose; ovules indefinite. Fruits composed of the

enlarged fleshy imbricate scpais enclosiag the ripe mdehiscent carpels,
About B0 species in S. E. Asia, N. Queensland and Fiji; 3 in M.P.
1a. Flowers 15-20 cm across; petals white; fruits 8 -10 cm

aCTOss w20 Dondeea
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otange or red, peded. beeds ovold.

Tn valieys, especially at high elevations. Bastar, Chhindwara,
Hoshaneabad. Fl. :March-April; Fr. - May,




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































