V SEMESTER
PAPER-V TAXONOMY AND ECONOMIC BOTANY
UNIT-1 CLASSICAL TAXONOMY

AIMS, OBJECTIVES AND IMPORTANCE OF TAXONOMY

Plants and animals both have a great significancgreme=ampegalcled impact on human life. Most of our needs
are fulfilled with plants such as foodstuffs, meditinal proddts, and fodder resources. So the plants whether
harmful or beneficial are ing associated vilith daily lif@ and that's w ECOMes necessary to have an
orderly and scientific gg@fOach for¥ge study of @lants. Therefgre millionsgT plantsTgyhich upto some extent
there are differences orgimilarities D% OT them are identiCHRU# the individyglls showing similarities
are placed in smaller gro@ps known as species and these species are placed in largerfroups known as genera.
The basic knowledge of p§ants is the first about their g orphological variations.

Various usage of plants jgfeveryd ard terrMygology for description of

various [ 8,2 aigto identi udy ofNglants agg#Rimals has
benefitigd all thoS&#vho ar od etCNs®8" 1t helpRthem to
procug® proper material JhisIs alg@#s i

hum&ygconomy.

know the extent a

| diseases as theWaffect
Modern'¥ ith iveydevel I i ore useful$@T people
idi ad @rodu 3 my k@bridization
IS not possijile. helps m vation as #s aregmployed to
I ity
interrelatadl brangheg i %ﬂ
ossil identifica i [ y : al is availanre
Jentification of%er : “u i “rag entakyand ill-preserve
ature. But the ion & volves th evolutlonq““tlland elpz furtherance @
ing W Rrious t wauamey/
Plant TaXONpomy W hi
and impor@nt b e ant its nhabitants.
Taxonomic§tudie e My earth heir names,
their distincig®ns, t i e of tgonomy was
cord. The Iggrmation,
*)ry of the eartMgplant
resoulges. Q
A secoRg objectiysqof ta
treatises Yggd (0 fell@y sme
ained i ess i stud
Thus the floras and faung¥are publis % animals oNg given area. Manuals are
prepared so that the plagts and ammal of an e readlly identified agd named; revisions, and
components.
Distributional studies are wlShed so thatBothers maf know of royggg®xtensions, corrections and
are available to scientists. They are essential to f the natural resources of raw materials possibly
suited to man's needs in a multiplicity of activities, for example, forest products, medicine, food, ornamentals,
BRIEF HISTORY OR INTRODUCTION TO EVOLUTION OF CLASSIFICATION:
In India, botanical science had its origin in a very remote age with the development of agriculture, when

minimize the i [ he soi xt comes ggriculturegnd Rorticultuge. Both are
Stablishing conn

phases ofﬁ&ﬂ%ut re ms@ltlng BPESlng
the study®t small fra
accugifilated from thes@§tudies

gaine@ﬂs u in thegform of

But the knowledge thus'8
monographs are publigifed so that gy pitations of afarticular group and its
interrelationships of the taxa within an area. Allghe producg of taxonomic research add to the resources and
agriculture and industry.
Indians of the Vedic Period (2000 B.C. — 800 B.C.) cultivated various food crops. In the Vedic literature
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several technical terms are used in the description of plants and plant parts. Both the external features and the
anatomy were studied.

One of the most ancient works dealing with plant life in scientific manner is the Vrikshayurveda (science of
plants and plant life), compiled by Parasara even before the beginning of the Christian era, and which formed
the basis of botanical teaching and the medical studies in ancient India.

This ancient work deals with the morphology an
description and distribution of forests in the coufitry, etc.
Ibn Sina (Avicenna) (980 OR(A.D.) also affPersian, cd
numerous medicinal _ , Whiclywas much galued and
century.
There can be three diffgrent possible types of systems of classification, the ag#ificial, the natural and
the phylogenetic classifi§gtions: Ni
1. Artificial System:

a few Chaiaaiorsg

In artificy em of gassificapl W
grouping of plantS¥o herb
and sg#les. i

2. Nawgral System:
In the natgal system
according toghei
conditions, #g.,
3. Phylogefetic
In phyloggietic

eems a bit diffi [ A e basis ofe
fossil record \ #‘ re classnf Ya

cording to ph nellc basi G‘.O.’ T |- mun

pf the plant organs, nature and properties of soil,

piled a boo
ad more t

Sagon of Medicine containing
twentyRggitions in the sixteenth

consWlered, fg
ased O

ple, the
ffmber oRgtamens

plantsar assified
eX|st der natural

affirfities. But it
i to imperfectio
tural and partl

he systems of classifichti S8 By Engl Hutsh‘llllg!% d by Tippo in 1942 a
phylogenelic. Th ) upyy

Types of Sgstem |
Ancient SyS$tems
From Theg@hrast

Theoph s (370-28 is of orm and teXage. In his
Histg#fa Plant-arum h ad classified thgm as

herbs\under-shrubs, shru o

Dioscofydes (64 Agll of : @ and de @ mangmglants of gg€dicinal
value, bUQis#8escripfgns W ect a i ittle i

Pliny (23-79 A.D) also 8 otam |an era had wrltten olum on the subject and gave
many details of the cultivgtion of gu ad describ&g medicinal plants in three
volumes of his great wogk, ‘Historia Naturahs ge y compiled from (feek authors.

Albertus Magnus (119 1280) for th sltle dlstlngmshed Doty onocotyled@ns and dicotyledons on
the anatomical basis e helpdT crude lenggs available @t that time.Ng his De yg®rtalis he had described
many plants and methods oTyg@€ning and orciiarding.
Otto Brunfels (1464-1534), could recognise for §he first tim@ between perfecti and imperfecti groups of plant
kingdom on the basis of the presence and absen Gesaisilaialis. Sometimes it is also said that modern study of
systematic botany has started from the time of Brunfels.

Jerome Bock (1498-1554), classified the plants as trees, shrubs, and herbs but he tried to follow the natural
system of classification and brought many plants close to each other according to their related affinities.
William Turner (1512), is the acknowledged ‘Father of English Botany’ and was the author of several
botanical works. He wrote the first English Herbal. In this work the arrangement is alphabetical and the
woodcuts are inferior to those of Brunfels. The work was published in three parts.
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The Herbal of Valerius Cordus (1561) of Wittenberg showed a great advance and is a landmark in descriptive
botany.

Andrea Caesalpino (1519-1603), an Italian botanist and physician, wrote a set of sixteen volumes on plants.
The first volume was philosophical describing some minor differences of cultivated and wild plants, trees
and shrubs, shrubs and herbs and some medicinal plants. In the other fifteen volumes he divided the plant
kingdom into fifteen heterogeneous groups.

In his work De plants published in 1583, he clasjiireeaivowt 1500 plants chiefly on the basis of the characters
of the seed and embryo. He clagsified the plant§ first on thg basis of their habit (trees and herbs) and then
subdivided them on the basjgs®T Weir charactersgf the seed @ind embryo.
He classified the plantsg#fSt on theWasis of theirfihabit (trees dhd herbs) angfthen suBelyided them on the basis
of their characters of tIg seeds and 1 ¢ also used the chafa® e the presegCe or absence of bulbs,
presence of latex and nufgber of locules, etc.

He prepared a herbarium@f 768 plants ng he oldest herfJaria. Caesalpiono’s work
was remarkable in that tigh#e to classi plant kin Iacke . many ways.

The mosmpggiant ojgine Briti aln Gerar . ed Hers General
Historighof Plante™W#is was i lon i : QT basedgn well-
markefl characters of gengral%orm @ .
TheySgtarted with sup Si : i i advanced through the
broader-Tegyed bulbo i i Rrbs, inating ing#Mubs and
trees, the lat@r bein gu
Jean Bauhinf(15415%613), iCi i m?erea > which was
published giter him i 1650-51 in'three vol jons*of about §,000 plants
wit Q0N | lustraii@ns.
. Bauhin (1560Q%1 a Swi anist and brotherof Jean Bauh1 \“An Il odﬁn to Botany
hich he descrirg% !j‘ #f plants. Héo made c limdva ei frequent use g
inomial nome . O pamman
e described ma i RSO . His g“‘l)!("P

contribUtidh of f Bauhinawork are ery fich al

descriptiongpf sp
M. de LobeRus (1 616), nocotyledons and dicogfled
of leaves. KB clea i i in plants. His grgft w

publishegfh 1581, whj
Robg orison (162
much€Sgsembles that of C

nodem

hieflyon the basis
Kruv@ltboeck’ was

at O d in 1680. HiSW

and the latter are g

tem
ided

into fiftQen sectiggsipased CLogliC |ved fru nd seed.

Morison Qagsffie dist tlon monogr, I|m| g groUfwf5 was his
Plantarum Umbelliferartg Dist he aggMgement is based on the
form of the fruit, which igstill emplo | elliferae.

John Ray (1628-1705), #h English botanlst nd the foundation ofgnodern Botany was laid.
His most important wok was the agilantarum’ which wasse®ished in thre§volumes between 1686
and 1704. He clearly Shgued the portance f the mong@otyledono and dicgg#fedonous nature of the
embryo from the point of Vi®ggaf’related affinifles and clasgfication.
J.P. de Tournefort (1656-1708), is said to be th@ founder qf the concept of 'modem genera. Though generic
names were used before, yet Tournefort was th pvide genera with descriptions and placed them
definitely apart from species.

He classified the plants on the basis of presence and absence of petals. He called the plants with petals as
Petalodes and without petals as Apetali. His famous work Elements de Botanique was published in 1684
which was later translated into Latin.
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Camerarius (1665-1721), a German botanist could demonstrate for the first time the sexuality in the flowering
plants on the experimental basis. He proved experimentally that pollen is absolutely necessary for fertilization
and seed formation in the life history of plants.

Modern Systems of Classification:

From Linnaeus to Hutchinson:

Carolus Linnaeus (1707-1778), a great Swedish botanist and said to be the father of modem botany was born
in 1707. From the time of Linnaeus actually the odern botany began. He followed the binomial
system of nomenclature and described hundredsgof plants fil@m different parts of the world.

He also revised many olderg®d& and gave grfat stability §o species. HegftWshed a number of important
works, e.g.. Genera Plag#Tum, Sp8gies Plantardim, Flora Lafiponica, etcgin whici¥ag described hundreds of
plants known in that tifge. Linnaeus Ngg@@®€0 an artificial sexua ol of classificgfion containing twenty-
four classes.
The plants were classifie(§on the basis of M¥ and certain ofifer characters of stamens.
The outline of the classegf®f his sy ﬁ IS s& urae in /35, and again in General
Plantaru 7 algfg with ime arran aticaMy.
h bot8

B.de Jysieu (1o98#1777) S at th&§end of
eighteghth century prop xual system of LNgnaeus
but i improved for aeus and moreg# less
gave a noggform to i \ ified his yg#e’s plan
with many clianges hin his & m” i@1789.

He includeg
system wagichief
A.P_de doll gih was deﬁnitely superior to Jussieu’s system of classific@ion %udin about 161

rders (familiei% ed With 167 félles of Juss;ecu.'ﬁq‘lnnae s regpectively. The1a

in higsystem. His

dition of de C blished bmfl. somAlphonfe d ndolle in 1844
hich containe pamman

obert Brown (1 ! i qseems fai he cheoniel&s !\‘%/
has often @een ﬁ&% facm Browﬁ‘\ﬂf;ﬁle firs

any, because h
of thg™BBtanica

Departmeng@of th .
In 1810 Br@wn p edQi Hollandiae, containinggtles ons @f Australian
plants collegied by . blished a paper epfftled e fenfgle flower in

Cycadagg#e’ and Conj , 3 important discoy€ry ofAthe distincti®gbetween
Angig@perms and Gy sperm 4 *
John sed a sysig ification and pulished

indley (1799- 186 i list, J?Iop
“Introd®gtion to th atur S
Stephen &g er (18Q4- 18 a promine of the flﬁ% the gifneteé offtury. His

scheme of classificatiorgyas pu “Genera Plantarum Ordig#S Disposita” in 1836-40

which was widely used igfthe contine 45&A,- }J
Henri Baillon (1827-18@5), Henri Baillons’ Ipﬂ ntes (1867-1895), a Work of thirteen volumes,

contains useful descripffons of the f3 and genera of flowerige®nts. Its chiefQperits, however, are the
splendid illustrations "Waggh accurgfe dissectlo s. He also gublished Mnogrape#On Euphorbiaceae and
Buxaceae, etc. accompaniet cautifully repf@duced platgs
In 1851, Hofmeister carried out many brillian@§ researcheggand established the existence of alternation of
generations in lower as well as in higher plant S=akewddl the researches of Hofmeister in 1859, Charles
Darwin published his famous doctrine of evolution “Origin of Species”.

The doctrine of evolution was known to every educated man in the world, which brought revolutionary
changes in solving the problem of classification of plants and animals.

Bentham and Hooker, the well-known English systematists, established an important system of
classification which appeared in the last half of the nineteenth century. George Bentham (1800-1884) and Sir
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Joseph Dalton Hooker (1817-1911), two English botanists, whose researches were carried over at the great

herbarium of the Royal botanical garden at Kew.

After the death of his father Sir W.J. Hooker, Sir Joseph Dalton Hooker was director of the Kew gardens for

twenty years.

Bentham and Hooker published a joint system of classification, containing 202 orders (families) in a

monumental work “Genera Plantarum” (1862-1883) which became most popular classification in European

countries except France for many years.

The system of classification by Bentham and Ho

but it is a great improvemenjg®/&gthose and ot

Eichler’s System of (JgSSificatio

In 1883, a system of cgssifying the\flg g plants was prop®segyay A.W. Eichl#r (1839- 1887) is also

remarkable because of il resemblance with widely accepted Englerian system.

The “series” in Eichler’system can easi MYP em ‘order’ agfl whereas the ‘orders’ of

Eichler’s system may bggftferred ilies. The 1 aphyta as an “anhang” in
iC pg

the sub-clESgQoripeifiae is t W
at all clgér. This gre#ip incl

Eichlg#also included onesnor#parasi

the Ggnosperms fron&r us

Benthanggd Hooke d rg
monocotyled®ns.

er is base
r previous

on that of De Candolle’s and Jussieu’s systems,
hemes.

S was not

r’s system also scfarates
edons (as propgged by

gand lowggfhan the
Engler and@Pran

g of Classification M ﬁ
Adolf Engl€r (18 a German B@tanist niversiiy of Berlin

for thi jears I ector of Botanical Gardens from 1889 to 1921 H|s hyI@tetlc tem of

assification was' fi : gwde to the botani 38
ater on the syst :
Dr the identific

3 ntalwork
'@W.O"@ plant kingdom.
his publication t|n pd with
the preser@day.

7 lﬁ\ volu
world sinc@1900:

of t enuric
this g¥stem. This

great work §as co the collaboration of ciate worker Eugen Pr3 -189%.
According igthis s families were arr“:ord to the increasj xity & the flower,
fruit andg#®ed development. §

C.E.g8Ftssey, an Amer botarMgt (1845-191 poﬁ system of clg |f|cat| ased on BentMgp and
re the primitive g#giosp from which two by

Hook®’s system. Accord' Bes the Ranales ches
@y CémBessey never

were gien out Wi~ 5 ots and Bteots. Th

been acc8 and ad® ted to at degree

Richard von Vettsteln RG2- 19 rlan botanlst also pr stem gfClassification parallel to
Engler and Prantl’s systgfh with min 1 the unisex@al and naked flowers are

considered more primitige than bisexual and nth. He considered dycots to be more primitive
than monocots.
Hans Hallier (1868-193@y, a Ger botanist pfpposed a syg@lem based dfyphylogege®c relationships parallel
to Besseyan system with TigQf” alternations. §He considefis dicots to T§Q and more primitive than
monocots.
A.B.Rendle (1865-1938), an English botanist f ssified the flowering plants in his two-volumes
“The classification of flowering plants”. VVol. | contains Monocots and Vol. 11 contains Dicots. His system
resembles Englerian system with very minor differences.

Oswald Tippo, of the University of Illinois published an outline (1942).of a projected phylogenetic
classification. This system, however, was not his original, but was a compilation, a synthesis of several
principles of Smith and Eames. The classification of non-vascular plants was that followed by G.M. Smith
(1938) and the basic arrangement of vascular plants was that proposed by A.J. Eames (1936).
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Tippo studied and synthesised the palaeobotanical data and compared these data with the data obtained
through the study of living plants.

He emphasized the dependence on the vegatative characters such as plant form, branching and vascular
anatomy in arriving at the natural grouping of major groups. This system emphasises that the Pteridophyta is
not a homogeneous group and that there is no distinct line of differentiation between Pteridophyta and
Spermatophyta.

John Hutchinson (1884-1972) an English botanj
classification of angiosperms which has been pyblished in
recently in 1959.
Formerly this work wagg#®blished Mgice in 1926lnd 1934. Hitchinson’s gassificatfagis more closely related
to that of Bentham an§ Hooker’s afil8®®8Cy s systems of Cla offon than thagfof Engler and Prantl’s

system.
e primitive OLE‘M’ diverged frog the very beginning along
the Im@ e arbor h%eas the '8gher one has adopted the
ar i

the latest information about the phylogenetic
s famous work, “Families of Flowering Plants”

According to Hutchinson,
two separate Imes One

herbaceoys ogfirst ord boreal ligesissbdagnoliales 8 of herDa®®Qus line is
Ranaleg utchln SWhas di e angj i BEQUPS 1. ignoRe.

The ggoup Herbaceae contaims the jg i [ o0sae contains theoody
repréSgotatives. He ha %ﬁose at the families derived partly t@pough
the MagMejjales and gartly th

Current SySiems

g ales
if ati@ O
Cronquist’g/Syst

Arthur Crofjquist 9) af U.S.A. presénted acmeh classificaion a 1968 afl thereafter

its reviseddyersiofmi [. His system is parallel to that of Takhtajan’ s system in 9 m esped

e divided an@iosperms two classeg:Magnoliop SI mcotyl ona%nd LiliopSTo
Monocotyledg : i ’ih ther d|V|deOwto six subZ g-m\ Magnol , Hamamelida¢
aryophyllidae, R ‘@ Asteridag;” Liliopsidag faasi fiil/8 Blibcl: sesZz., Alismatidag
\recidae, Comm ;—]j 8E and Lilim \\‘IIIII

The di nM A V asses gnollopSIE}a\Pbcotyl onsﬁd Ligspstoa (=
Monocotyl@dons) abo 5,008 species in
Magnoliopsigda (= 3 ere fivegSub-classes,
nineteen orggs, 6

Takhtajgf’s System;
grof clasBiycation of angiO8germs

Ar akhtajan, an icid [ sésented a syste
first time in 1942 SE i /1S gmer ons in 19544”1966, 9 and 1980 respegtively.
' nquist. A@®0rding the are of

for t
TakhtafQn’s appig RRLZ10Spe

monophWese®Brigin ayg evo ' group o gymnosp@

Dahlgren’s System:

Rolf Dahlgren, a botanis@of Copenh Q%m% m of classcation of angiosperms in
1975, and thereafter a rgffised and |mproved Vi 81 and 1983 respegtively. He has taken into

consideration the utmgq
Thome’s System:
Robert F. Thome of CalifOfgd¥.S.A., publisfied a systerlj of classificaNgng#® 1968. Thereafter a revised
outline of this system was published in 1981 and1983 respdtively. This system has been used to express the
phylogenetic relationships among the higher taxés8 aling plants. The modem trends of taxonomy have
been taken into consideration in the depiction of more accurate relationships of different taxa.

He has laid much emphasis on phytochemical approach. The other modern approaches such as palynology,
seed morphology, anatomy, embryology, host-parasite relationships, plant geography, paleobotany,
microstructure and cytology have been utilized in the differentiation of taxa. According to Thome the
Angiospermae are monophyletic in origin.

possible inf
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He has divided the flowering plants into two sub-classes (1) Dicotyledoneae (Annonidae) and (2)
Monocotyledoneae (Liliidae). There are 19 superorders in Dicotyledoneae and 9 superorders in
Monocotyledoneae.

AN OUTLINE OF BENTHAM AND HOOKER’S CLASSIFICATION IS GIVEN BELOW:

History and Concept of Tavonomy OUTLINES OF THE SYSTEM OF CLASSIFICATION OF BENTHAM & HOOKER (1862-1883)*
SEED PLANTS OR PHANEROGAMS

DICOTYLEDONS GYMNOSPERMAE  MONOCOTIYLEDONS
Polypetalae Gamopetalae
| Series 1.
Monochlamydeae Microspermae
I Series 1. Series.2
Serntes| Series I Series III Series | Series [T Series I11 Curvembryeac  Epigynae
Thalamiflorae  Disciflorae Calyciflorae Inferae Heterornerae Bicarpellatae Series 2. Series 3.
Order |, Order 1. Order1. Order 1. Order 1. Order |, Multiovulate Coronarieae
Ranalaes Geraniales Rosales Rubiales Ericales Gentianales aquaticae Lilinceae
Order 2. Order2. Leguminosae  Order 2. Order 2. Order 2. Series 3. Serics 4.
Parietales Olacales Order2, Asterales Primulales Polemoniales  Multiovulatae  Calycineae
Cruciferae Order3. Myrtales Compositae Order 3. Solanaceae terrestres Series §,
Order 3. Celastrales Order 3. Order 3. Ebenales Order 3. Series 4. Nudiflorae
Polygalineae Order 4. Passiflorales Campanales Personalcs Microembiyeae Series6,
Order4. Sapindales Cucurbitaceae Order 4. Series 5, Apocarpae
Caryophyllineae Order 4. Lamiales Daphanales Series 7,
Order 5. Ficoidales Series 6, Glumaceae
Guttiferales Order 5. Achlamydosporeae
Order 6. Urnbellales Series 7.
Malvales Unisexuales
Malvaceae Qrdines anomali
. = . \/
erits and Demerits ofi Bent v Clas \nﬁ.ﬂ)l’l =y
A / /4
— uezs =
Though thig syste nofvery natural, yet it is very easily workable, and is impor@nt ffeg the p@int of view
of its field agplica system has been work as a result of very careff co ativef@xamination

of all the kn@wvn ge
There argg®02 orders (n@w kn
systeg®Wwas accepted fn coufifes. Even tod?
botargts follow this cla n makes the basis
arrangeoent of plagts in i wealth Countrie
A speciaRfegi of (g iti isci } angegg®€nt OTaliy idifg certain
groups on'the basis of a@gatic o ial characteristics.

In this system, the greategfemphasis ﬁB m& tween freQand fused petals, e.g., the
Dicots are divided into tife three groups Po ae and Monochlarydeae.

In Monocots, the stresgifs being giveg he relative position of g and perianth Qharacteristics.
Demerits:
The greatest disadvantage Oigthigffystem is the fietention in
which show affinities with thosg in which a bisgiate peria
The position of Gymnosperms between Dicots afid,Manaco
of affinities.

This system of classification is based mainly on single and mostly artificial characters, with the result the
closely related families are widely separated from each other.

The extreme simple nature of the parts of certain orders such as Salicineae, Cupuliferae, etc. indicates an
affinity with an early group or groups which are now extinct. Such orders would therefore have no near allies
in existing orders with an elaborate arrangement of the flower parts.
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In Polypetalae, the orders (families) with inferior ovary are placed afterwards, whereas in Gamopetalae they
are treated before than those with superior ovary.

In Monocots, much stress is being given to the relative position of the ovary and the perianth characters in
determining the affinities, than seems justified by the comparative study of the orders. For example, the
families Iridaceae and Amaryllidaceae exhibit greater affinities to Liliaceae than to Scitamineae and
Bromeliaceae with which they are allied in this system because of common characters of epigyny.

Thus the treatment of Monocots in general, exc Mon of Glumaceae is not proper.

THE GENERAL AND PRANTL IS

System of Classification Engler and Prantl

PLANT KINGDOM
Dmasion I
II
I
XII Embryophyta Siphonogania
Gymnos ae Angiospermae
1. Cycadofilicales Monocots Dicots
11 Orders 44 Orders
45 Fanulies 258 Families
1. Pandanales
2 = © chlamy: ympetala
-. Archi deae S e
3. 33 Orders 11 Orders
4 206 Fanmhes 52 Fanmlies
- 1- Verticillatae 1. Encales
6. 2- = Cletheraceae
¥ 3-
8. de
3 5-
10. -
11. Microspermae—
- 11. Campanulales
Asteraceae
32 = Umbelliflorae
Comaceae
. 4 A" 4
Merits and Demerits of Engler and Prantl’s &stem of Jassiﬁcation:

Merits:
According to this system, the large artificial group of Bentham and Hooker’s system, the Monochlamydeae

has been completely abolished, and its families have been distributed among the related forms with free petals

in the large series of this (Engler’s) system, the Archichlamydeae.
The Sympetalae of this system corresponds to the Gamopetalae of Bentham and Hooker’s system.

In this system the Gymnosperms are treated separately.
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The families with inferior ovary have been treated in the last, both in Archichlamydeae and Sympetalae. The
advancement is marked from the hypogyny to complete epigyny. Engler considered the orchids to be more
highly evolved than the grasses.

Demerits:

In this system the Amentiferae or catkin bearers, (e.g., Salicaceae, Juglandaceae, Betulaceae, etc.) have been
regarded as most primitive and precede petaliferous families, (e.g. Ranunculaceae and Magnoliaceae). The
Amentiferae are a reduced rather than a primitiv, ording to Bessey and others the polypetaly was
earlier, and apetaly was derived from it through ghodificatidg.

The acceptance of the deriygs#®TNgf dichlamydefus flowers @perianth in t Bgics) from monochlamydeous
ones (perianth in singlgg® ies) is ORjectionable
The other demerits offghis system g are:
Derivation of parietal plfgentation from axile placentatlon
Derivation of free-central\glacentation fro

Derivation of bisexual flg#ers fro
DerivatiQff RgQtomog |Iy ro
In this gffstem MOMCots ha
to thegiresent day knowl

Species argoften def@ as g
produce fer@ile o
organisms, gpecie
Four most #mpor

%Whic oS not cogespond
th ey can igg#breed to

A b n tyes of living

the earth. Thes
is inequality

this concept, t
pes don’t hav
pgarded as an u
otle and Pla 2 6, Cain regarde

the Typoldgical i as thg : S es orjft taxon can
be identifiel by t t spegdes concept.
Morpho spgcies ¢ pt\gefines the species & by tieir physical
features angg®an be ifie@py their morphol rphol@gical species

concep *
Nominalistic cies CG
, W ved that nature pgfduces
g@iel atyre. Theffare just
reat gffmbers Sigiffdividuals

NomiRglistic species con@s the'® cept of Ecc ! his foIIo
d andg®en now is used by some

individ ls only#Mcies a e
mental cCQ@®EDts. Spiyles ha We may re
coIIectlver In France d®ging the Athls concep:[‘vvJa
botanists.
o Biological Specjs Concept: BAL
In the middle of 18th géntury, a fregff COWeagL.called biologicalse®€To§concept appQared. This concept was
accepted in the later of the gheteenth cefitury after [arwin’s “ONgin of Sp@Cies” was published (in
1859). So, this is also know T aggfewer Species @ncept. K. Jordan first for od this concept in 1905. Later
in 1940, Mayr supported this concept. As per fhis conceplf, ’a species is a group of interbreeding natural
population that is reproductively isolated from ‘evivemsme®croups”. Mayr described that the members of a
species show the following properties:
1. Reproductive community: For the purpose of reproduction the individuals of a species recognize
each other as potential mates.
2. Ecological Unit: The species members differ from each other due to many attributes but all the
members cooperatively form a unit. They interact with other species as a unit in any environment.
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3. Genetical unit: Species consists of a large, inter-communicating gene pool, although the individual
is simply a non-permanent vessel holding a small part of the contents of the gene pool for a short
period of time.

o Evolutionary Species Concept:

The flaws of biological species concept had led the paleontologists to formulate the evolutionary species
concept.

1. Simpson (in 1961) had defined it as “a @'y species is a lineage (an ancestral- descendant
sequence of populations) evolving separ@itely from @&hers and with its own unitary evolutionary role
and tendencies”.

2. Wiley (in 1978
evolutionary sp
from other such

ad providQd a revised @efinition ofgvolutionarglpecies Clggept. He stated that “an
ies are a siriylgdi®®age of ancestral-acStemgagt population @hich draws its identity
neages and has its own evolutionary tendencies and histogiCal fate™.

The shegff cormmlgxi : e to pesfMiaghomable
by thegfational miffd. Biol i i i and discoveNpg real
explagfation for pheno ) S severely handicgpped,
howeWag, without anc@ier izath [ of the overwjg#ming
variety oTagganism I iStinQW betwegs different

types of orgg@hisms i [ jon kif@wn types of

living organlfsms ncest’
steglfs group sma r units into successively largef ones. Theum

Most classfficati of fealuires shared
| uits. For instance, ostriches, owls, hummlngblms and spa rom@e quitesshifferen

s of
imals, but th S pgth one anoghier then they,ﬁ’.\ukl\whale ca ice or deer. B
@’o mammal direct attemti®Ms infsi nt features tha

alling them bir
erves to unite

he em us
each speci@s is a
species bel@ngs k
plural of geMus is g its adjectival formg
In the Lingg®h system, cies are grouped
these cg#€gories are s abi
specf@s were put into i

us (1707
nus t@ which the
osely#related (the

T umbef&gad limits of

:*.ely practicaWif every
, h&genus would no@earry

any irfgrmation not alre g, the demgnqlEn of speues sideration is the gelative
amount§f simui i ity amONSNRGOr0anisms, _Sgalficr taxo ' gy havgra single
species i that sp8gies is the otff@j§and, have
hundreds of species in thgn. Simi ily the next hi an contaigg® single genus or many of
them. A family can contg#h only a sing iy ged to be suliciently different from all

other species. But againffamilies musgcontain, on t e average a numper of genera{ they are to be useful in
describing a different@evel of singMarit™asagng organismg expressed With genera. In animal
classification the names ®&familigf’are identifidll by idea enflings. Thus FRrmicidg€®s the family that contain
all ant species, while Hominig’Contains humalis and few @ our fossil reld . Family names are based on
a member genus. Formicidae is based on Formfga (remov@the ‘a’ and add ‘idea’), and Hominidae is based
on Homo Families are in turn grouped into ordefSTore o classes, classes into phyla (singular I phylum)
and divisions (for plants) and phyla and divisions into kingdom. Thus various units of classification-kingdom,
phylum, class and so on-are called taxonomic categories and together they make up the taxonomic hierarchy
(Fig. 3.5). Let us take an example and see how three well known organisms fit into the system (Table 3.1).

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY




AN \\\

ingaom \_ ‘ NN\
N

Phylum (division) . 1

Class \| -

Order

Family

Genus
Species

Fig. 3,5 Taxonomiclevels In the classification of life. Members of the same group at a particular level
(taxon) are more related to each other than they are to members of the other groups in the same
taxom. For example, all the organismsin the same genus resemble each other more than they do
members of the other genera in thitt family. The smallest group, the species, CONsists of the most
closely related organisms. At the other end of the spectrum ere the kingdoms, the largest, most

encompassing groups that contain the greatest number of organisms.
e T % el
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Table 3.1 - Examples of Ammal and Plant Classification

Taxonomic group Animal Examples Plant Example

Kingdom Animal Animal Plant

Phylum Annelida Chordata Tracheophyta

Class Oligochaeta Mammalia Angiospermae

Order Terricolae Primates Ranales

Family Lumbricidae Hominidae Ranunculaceae

Genus Lumbricus Homo Ranunculus !’ -
Species L.terrestris H. sapiens R.acris f
Common name earth worm Human meadow buttercup

ture 4. Genericlame

: lar n@ne or local
name. In amulti ountry like India, where there are several lahguages, alfgost Hlant have local
=wmich di language tQ language, and eyven from dlale/;ﬁdwlect

hus, a particula ‘ almames in a cular countn est mngemely difficul
laxlagguage want commun‘! |pla to rson speaking
# :;’ ﬂ]d i deﬁe for wider us

hen a person
\\II'I/ H

\"I//

Naming o Iantﬁ Scigotifi : @
Plants shoul@be na?in ite internationally. In org rto&com e problems
raised by g@mmon , b&gani i ames to all the lgfown plants, for¥wgernational
commgffication. * NN *

The Ngst problem, which ile givi i pts was to Select the languageghich

can giWg a clear cu,mean yould not,dlha C atln ad lgnguage now it was
agreed D¥gbg S Bfthe wi t scien aacs.shousesw®n Latin arly niolloying three

reasons.
* Firstly, this language is @0t being sent.
* Secondly, most of the liropean languag Eﬂ

« Thirdly, in the past Buropean schgdgrs learned their subjects ingaatin. It was @ widely used language
throughout the Europe@g countriesghd a [0t opotanical litge®Te has Bgen written i Latin.

Since Europe, and partic Gpffece, has donfinated the wihole world irfghe figh#of science during 1600 to
1850 A.D., Latin is now a lang®age of botany afid other all@d sciences. HoWREVver, the script is Roman.

Namgtg of Plants: 1@1?
5. SpeCWc Epithet. o

Naming of Plant
It is the nage giy

Naming of Plant # 3. Binomial Nomenclature:
In the early attempts of naming plants, plant names used to be long, as a single name used to be followed by
one to many descriptive terms or adjectives, giving rise to multiple terms or polynomials which have been
used by many taxonomists including Linnaeus (1753), in his Species Plantarum, and he used additional trivial
names for these polynomials.
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After Linnaeus system of trivial names, later workers however found it more convenient to adopt the binomial
system consisting of two Latinized words, a generic name followed by a specific epithet (a trivial name).
Thus, in the binomial system, a botanical name of a species is a combination of a generic name and a specific
epithet.

As for example, the botanical name of sunflower is Helianthus anus. The first word (Helianthus) designates
the genus of the plant, while the second word (anus) designates the species of this genus. The generic name
is usually a substantive (noun), while the secondewm=emspgcific epithet is an adjective or noun.

Naming of Plant # 4. Gengg€Ngme:

The Generic name is ugs#lly a nouand singuld¥, which is s@elled or wrifen with'eagapital letter.

Generic names have different typeQgis@0in:

(a) A genera may be naRed in honour of a botanlst or horticulturist or may be a g#ttron of botany. For e.g.

Linnaea has been named W honour of the ¥|'st @w
(b) Some generic nameggdfe of po oglca ori e&@mphae genotes the lovely water-
i.e. the names gisted

nymphs.
(c) Man# generic e esde ristic f
eric names in ﬁ
@edb i iname ae.g. Betuylgrs an old

nts. LinioGes®Ton or tree is

namegpafter the shape of the Bower,
(d) THge is another ca of
i él’

in the laMdig.where th nts

Greek name Jor Bi@

Naming of Iant@ Sp

D

The specifit epi nli ege' name.
fowever, if the |f| pithet is dgxived from commgon names, or ageneric flam from a perso
ame, the wﬂaﬁ the ep "@ ﬂya a caplta@l r. ,,?E& an E

the typed or wriften marmsighRif-the generic Id tznderlmed,whll

printed it ShOlMI
Like a gefgeric ,

mes and spagificleitAst sh
A
ay also everal orighisE 2
(@) Itmay [ inh r oRa person.

(b) It may b@ deriv ormgome special characteristiesof the plant.
(c) 1t may hgpeerive m aNgeographical locati e plant grows.
(d) It mg@riginate f n o common nam /

(e) ligflay be named aWrarily. - 4
Nomenclature (L. Nome = Name; Calere = To Call):

The term nomenclature means the scientific naming of organisms according to an established system. The
naming of plants on a scientific basis is called botanical or plant nomenclature. In earlier days common or
vernacular names were in use which generally changes with change of language. Later in the haunt of one
common internationally accepted name for a species, scientific names (Technical names) have been
introduced in form of polynomial, binomial and trinomial systems of nomenclature.

(a) Polynomial Nomenclature:

Before 1750, taxonomists started using a string of descriptive Latin words to designate a species. For
example, in the herbal of Clusius (1583) a species of willow is named Salix pumila angustifolia altera.
However polynomial nomenclature was discarded for two reasons:

(i) It was lengthy and difficult to remember

(i) It often differs from scholar to scholar based on the characters chosen by them.

(b) Trinomial Nomenclature:

Mayer (1953) introduced the concept of sub-species which meant the geographically defined aggregates of
local populations. The naming of a species, especially the animals, up to sub-species level is called trinomial
nomenclature, e.g. Homo sapiens sapiens, Homo sapiens Neanderthals. Botanists don’t consider trinomial
nomenclature.
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ICBN: INTERNATIONAL CODE OF BOTANICAL NOMENCLATURE

History of ICBN:

Before the middle of the 18" century, plant na prevesgaL ally polynomials i.e. made up of several words
in a series. It was superseded Ry the binomial gystem, wifich was first applied for the plant kingdom by
Linnaeus in his Species Plag m. It was Ligihaeus who @roposed the gj€éMegtary rules of naming plants
first in 1737 in his Crigg®botanicagnd then in #751 in Phildgophia Botag#fica.

Elementary rules were Rgamed to ser gPgUIde to botanists. 13, A.P. de @andolle in his Theories
elementary de la botanid§e gave a detailed set of rules regardlng plant nomenclatug.
However discovery of ne¥ plants from la % cern over pr, edures for naming these
species. Thus, with the g#iSsage o@ ed for an I n&] ystem aWg rule for naming plants
became i ing apglirent.

en that ATOnse d lle, mbly OW#Btanists O§several
gf" Candolle co ed the First | otanical CongressWeld at

It was
countgks to presentane setof ru
Paris9g1867.

Subsequig meeting Bot i hester Cg#fe), 1905

(Vienna CoQe), 19 Am nd 1 the igernationally
acceptable gles of pant enclatur as rea i idge Where for the
first time igf bota hisgry, a code nomen e camie into being that was jternational ingfunction as

well asig me
IS code is c

th Internationg %
endments as ges d byttional Botgnigal Congrqﬁ%mbseq Nt i

ings have bee
corporated in amEma II
re, (lKCB

CBHl on e ar L Z
inciples of Intggpatit ﬁ k 34’%
I Botam dl nomefelatung ? menclatu?‘e‘ mde ahesﬁally PRcIneS o

taxonomic group ted@as plants whether or not these groups were originall d (P@nts do not

include Bactria).
% of § :
*bear only one8grrect

al Code of Bchal Nomemm‘QCB odifications™Q

o

I1. Applicatigh of n
1. Theg®menclatur
V. fCh taxonomic

name\ghe earliest that is i 0 QWi |
V. ScieNtific nagesgf tax iC groups
V1. The Qle#®BT nom&xclatur ctive u

oacti
The Principles were laidgwn in :
Preamble of ICBN 198 4 M‘c&}“
re used by Botanist§in all countries, dealing,

1. Botany requires a prefise and simple syste

on the one hand, with tife terms whigf8eagte the ranks of taxgugs oups or unit§, and on the other hand
with the scientific nanT@gyhich ag’applied to @e individuaffitaxonomicgoups ofp#ents.

The purpose of giving a na Off taxonomic gbup is not td indicate its CRgLa#®r or history, but to supply a
means of referring it and to indicate its taxononfic rank. Th@code aims at the provision of a stable method of
naming taxonomic groups, avoiding and rejecti f names which may cause error or ambiguity or
throw science into confusion. It avoids the useless creation of names.

2. The Principles form the basis of the system of Botanical Nomenclature.

3. The detailed provisions are divided into Rules and Recommendations. Examples are added to the rules and
the recommendations to illustrate them.

4. The object of the Rules is to put the nomenclature of the past into order and to provide for that of the future,
names contrary to a rule cannot be maintained.
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5. The Recommendations deal with subsidiary points, their object being to bring about greater uniformity and
clearness, especially in future nomenclature, names contrary to a recommendation cannot, on that account,
be rejected, but they are not examples to be followed.

6. The provisions regulating the modification of this code from its last decisions.

7. The Rules and Recommendations apply to all organisms treated as plants (except Bacteria), whether fossil
or non-fossil. Nomenclature of Bacteria is governed by the ICNB. Special provisions are needed for certain
groups of plants. The International Code of No ggof cultivated plants (1980) was adopted by the
International Commission for the Nomenclatur@ of Cultiv@led Plants; provisions for the names of hybrids
appear in Appendix |.
8. The only proper reg or chaRging a namdlis either a iore profougtl knowISeige of the facts resulting
from adequate taxonon§c study or tQgs y of giving up N0 re that is cofitrary to the rules.

9. In the absence of a re§evant rule or where the consequences of rules are doubtfiill, established custom is
followed.

10. This edition of the cg supers us (%xon& RE

8 Main RTeeaaf Nogfnclatug
Nomen#lature: R&E # 1. N
imen adescrlptlon orafi

mostSygical or repres
based.

Following Kiihds of enent natedgy the author
or used by as :

(b) Isotyp This

c) Svg : Wh : fof g\rﬁnstolot pe,
8o\ Zan |

ach specimen i
) Paratype: S
) Lectotype:

Vhen no holoty
Lectotype:

(f) Neotyp& Wh
(9) Topotyfe: Spe

omenclat® type onstit8eM elemen®a spec-
i hed This need noRpe the
rlptlon of the tgon is

m the isotypes
lected to be th

e -

Nomenclatype: Ru ow ank g a family the
earliest Jgffitimate na C rrect). For this p, t May 17538g taken as
the egffiest date for amnts exs tlng the Fu m ae, and the MugBCi oth an the Sphagnagg
This Means the names ap i naeus’s Spe antarum arggfic ear names for the purgose of
consideqgtion of 13 uIe ejtarller arege®lo be ? rlt

Nomenc T, RuleW g*Species is gw ftion Comgisifing of the

name of the genus foIIo 1o by |f|c eplthet The na us is 3t stantive in the singular
number. The specific epigfiet is an Ah‘-é!? r as the geReric name, or is a noun in
apposition to the generighame. The secmc xactly repeat the geReric name.

The name of an infra-gpecific taxo Qabination of the namgee
connected by a term deWgting its rgfk. The na
initial letter.
All specific and infra-specific epithets should befwvritten withl a small initial [Etter. Formerly it was the custom
to spell the epithets with a capital initial letter althets were derived from the names of persons, or
were vernacular names, or were former generic names. This is not followed at present.

The name of a family is derived from the name of the genus which is the type for the family. The name of a
subfamily, a tribe or a sub-tribe is derived from the name of the type-genus belonging to that subfamily, tribe
or sub-tribe.

Endings of the names of taxa above the rank of genus should be in the manner noted below:

Order —"ales” (e.g. Rosales)
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Suborder —”ineae” (e.g. Rosineae)

Family —”aceae” (e.g. Rosaceae)

Subfamily —”oideae” (e.g. Rosoideae)

Tribe —”eac”

Subtribe —’inae”

A few family-names although not complying with the above rules are treated as valid because of long usage
as such.

These are noted below with their alternative lames:

Palmae (Arecaceae from Arge®
Gramineae (Poaceae figsPoa)
Cruciferae (Brassicaced from Brass
Leguminosae (Fabaceaefyom Faba)
Guttiferae (Clusiaceao frogn Clusia)
Umbelliferae Apiaceae {6 Aplu
Labiatae #C®majaceac &
Compogitae (Asters
Nomegficlature: Rule # 4, E
regarigd as effectivel
institutiORgwith |ibré’
which the pripted

hen widely circulgted is
t least to the bqignical

ication is f@date on
Valid publigftion ,ﬁave agorrect form
and to be agtomp Ifshed des@iption. For

the namedif a ne ipti Id befin Latin.

ose publishe li C i i if m i ﬁosis were no
atin. In the caga ‘“ #’ ,ﬁéﬂ\i 1st #an , In the case d
pcent Algae, theflatin '“W’(J.\IB" osis of a‘pew taxon nustbesaBodmparfied zn illustration @

gure. waumyy/
Publicallo ofaMna norafterm@)ﬁg/ 38 i FEPE0 Vallo
if the type § not i

The name Of a ta e of ghe genus or
species to waich it
He whoifSt validly p is ndcessary to C e name
of thgfuthor after the *

Noméegclature: Rule # 5

When Rgpecies | nsfer epl gl must be getained.
If the naMgg@®a genifyis cha A for aligthe spBeigs#nder that
genus should be changed¥lso an the new generlc na e usedg®taining the older specific

epithets. B
et IS not |Ileg|t|m e merely because it was

This rule applies equallyfto infra- specmc tax

originally published ugller an illegijjffftaggeneric name; it is toJae®en into conSigeration for purpose of
priority.
Nomenclature: Rule # 6. Reygg#fon of Names
A name is to be rejected if it is used in differe
name is to be rejected if it is based on a type co
IS to be rejected also if it is based on a monstrosity.

Nomenclature: Rule # 7. Splitting of a Genus:

When a genus is divided into 2 or more genera the original generic name must be retained for one of the
smaller genera which includes the type species of the undivided genus. This rule applies equally to cases of
division of species.

Nomenclature: Rule # 8. Synonym and Basionym:
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All names of a taxon other than the valid names are synonyms of that taxon. When the name of a species or
of an infra-specific taxon is changed the synonym of which the epithet is to be taken for the valid name, is
Basionym for that taxon.

TAXONOMICAL AIDS (TOOLS FOR STUDY OF TAXONOMY)

Techniques, Procedures and Stored Information that are useful in Identification and classification of
organisms are called taxonomic aids. They are required because taxonomic study of plants, animals and other
organisms are basic to almost all branches of biological studies for their proper identification and finding
their relationships with others. Herbarium, botanical gardens, museum, and key are important tools used in
identification of plants and animals.

BOTANICAL GARDEN » Herbarium
r—— Herbarium is a place where dried and pressed plants
—X/ \ ‘/—m nSPecimens, mounted on sheets are kept
systematically according to a widely accepted
system of classification. Herbarium is a repository
or store house for future use. Every institute

TAXONOMICAL._m teaching botany, school, college or university, has
AIDS a small or large herbarium. Very large herbaria are
maintained by botanical gardens and institutes

-

-

Y | e specimens and prepare herbarium sheets.
- | : 1y Specimen (Herbarium Sheet) is of Different
‘i SRR 0 e b Lectotype: In case of holotype is lost, second
3 i herbarlum sheet prepared from the original plant

‘other plant of same
me= Syntype: In case holotype and original, plant is

connected with plant systematic.
MUSEUM J / .L- Every student of botany is required to collect plant
Types
'Holotyr_) Herbarium sheet on which the first
'if= ‘ is called lectotype.

2 “‘—',' o ’Neotyg In case holotype and original plant is

lost then many herbarlum sheet prepared from many plants of same species is called syntype.
Isotype: Duplicate of holotype - In presence of holotype a second herbarium sheet prepared from the

\
descrlptlon of plant is based.
‘ ilost then herbarium sheet prepared from some
original plant is called isotype.
T4<RADAMRAT
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Paratype: Additional herbarium sheet used in the first description of plant is called para type. It is prepared
from some other plant of same species having some variations.

Botanical Gardens A A P

Botanical gardens efficiently large size tract where plants of different type and areas of grown for scientific
and educational purposes. The first real mechanical garden was developed by Theophrastus (370-285 B.C.).
Of course, garden was part of Indian Chinese and roman cultures. “Hanging Garden” of Babylon were
considered to be wonders of ancient time. Modern day Botanical Gardens contains beside outdoor plants,
greenhouse, library, research laboratory herbarium with documented collections of various taxa. There is an
international association of botanical gardens (established in 1962) which coordinate research and exchange
of plant materials.

Some major botanical Gardens of the world are: - E J

1. Main botanical garden Moscow: Occupying an area of 360 hectare and nearby 21000 varieties of

plants are cultivated here.

2. Jardim Botéanico, Rio de Janeiro, Brazil: It's home to nearby 6500 plant species and it is

occupying an area of 140 hectare apx.

3. Royal Botanical Garden, Kew London: Largest garden with collection of over 40,000 species of

plants.

4. Kebun Raya (Botanical Garden) Bojor Java: Spread over an area of 200 acres, the garden has

section with virgin rain forest.

5. Indian Botanical Garden Sibpur, Kolkata: It is the largest botanical garden of Asia spread over

273 acres which is famous for its Great Banyan tree, Palm house, Succulent Plants, Indian Grasses etc.
The important functions of botanical gardens are:

(i) Growing important plants of local flora.

(ii) Keeping record of local flora.

(iii) Providing living plant material for systematic work.

(iv) Supplying seeds and materials for different aspect of a Botanical research.
(v) Growing and maintaining rare and endangered plant.

Museum
The word museum comes from the greek word mouseion. In ancient Greek mouseion was the temple of
Muses, the goddess of arts and sciences. Museum is an institution where artistic and educational materials
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are exhibited to the public. The materials available in exhibition for study is called collections. A Collection
may include scientific specimen, works of art and exhibits and information on history of technology.

There are five main kind of museums namely art museum, history museums, applied science museums,
natural science museums and general museums.

Function of Museums

Museums Performs the following functions:
Acquisition of materials. Every new object that a museum adds to its collection is called Acquisition.
Museum acquire object in several ways, of which field collection is one of the most useful. The scientific
and technician go outside to gather specimens and data on particular subject which is with the scope of the
museum.
Recording of Materials. Each acquisition is listed carefully by specialist staff. As soon as objects are
received, the data, the source, the method of acquisition and other available information are entered in to
record register.
Preservation of Materials. The primary purpose of museum is to preserve selected objects are received.
Curators (person in charge of museum) know that no specimens will last forever. What museums undertake
to do is to prolong the lifetime of the objects. Preservation in a museum consists of two steps:

- ' - 5

4(|) Specimens must be put into a condition that that checks deterloratlon

(ii) The speumens must be protected.
~ W\ T -“" - e . W \ O g &

Research One |mportant use of museum is to extract as much knowledge as possible from the specimens.
Many museums published scholarly journals, series of papers and books to make available result of
research on collections.

Exhibitions of Materials: Various members of museum staff prepare acquisitions for exhibitions. The
specimens selected for exhibition are put on a view in numerous ways. The choice of approach and
techniques depends on the purpose of exhibits.

Education. A Number of universities conduct some courses in certain subjects as museum university
advantage of the collections. Thus museums help in spreading education.

i1 “» \ ¥ Y B~ |

Key

This is a taxonomical aid where plants and animals are recognized based on contrasting characteristics known
as keys. Two contrasting keys are generally kept as a pair, thus leading to acceptance of once and rejection
of another.

and arranged according
In fact, itis a great filleti
of the plants, and secon
Methods of preparati
The preparation of
(i) Field visits,

(i) Collection of specimens
(iii) Drying,

(iv) Mounting on a herbarium sheet,
(v) Preservation,

(vi) Labelling and

ny a tem of classification f eferen
TARALT B
pu

n plctures and rec@rded notes.

cimens:

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY




(vii) Proper storage.

()

DRIED AND

t — PRESSED
SPECIMEN
E m | LABEL
L = i)
A
KNIEE SCISSOR VASCULUM HARBAF«IIL;H SHEET

Figure 11.1 Tools for plant collection and preservation

Field vi andspec@’ i AR ncﬁ. root systegf tlowers

and fruits. T@erefo age q growth and
reproductiogfof a for d§gging roots,

scissors ang@ knif S | trées, a fiel@ note book,
polythenelag, o ines.
0 avoid damag in i i t%uld be colleCtet
he collected sﬁ’n ARSNO KT f;lh‘i lively collecte

pecimen must it NS (Ed in a field not
()0

(b) Pre iNg: ( \ ,,,,, ne\Hapers FrpIoting
sheets avoiling o pes. Whe blotting
sheets withplant imeR should be placed ing 2 8 hrg¥the press is
opened.

(c) Moyg#ng: The drj d sizé\(41 x 29 cmya\lounting
is dog® with the help ike drgqruits, seeds, cONgs etc.

are digd without pressm
mounte§on herhggm sh
(F) Prese BN Thegount

(e) Labelling: A label Typaste
information about the locgllity, altitu
complete scientific namgletc.
(F) Storage: Properly @fied, pressed

pac Succulent plants gfe not
o&cet' Alcohol).
solutigff of meregig’chloride.
on the lower right r Thegglabel should indicate the
ABHTJ“ on, name ogcollector, common name,

Biglentified plant specimggs

placed in thig paper folds (specimen
covers) which are keptagether inghicker papefifolders genfis covers), 2d finall are incorporated into
the herbarium cupboards inthgigProper positio@according # a well kno of classification. In India
Bentham and Hooker’s system of classification § used for fllis purpose. Type specimens are generally stored
in separate and safe places.

Important Herbaria of the world

Name Number of Herbarium
Specimens
Royal Botanical Gardens, Kew (London)(largest herbarium) 6.5 million
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Museum of natural history (Paris) Over 6.0 million

Conservatories at jardin botanical institute de Geneve (Geneva) over 5.0 million
V.L. Komarov Botanical Institute of Azerbaijan 4.0million
New York botanical Garden (New York) 4.0 million
Central national herbarium (India) 2.0 million

Madras herbarium, Coimbatore (MH), India 1,50,000

Herbarium of National Botanical Research Institute, Lucknow, India' 80,000

ST RSS
AAERRN
T LA\

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY




FLORAS AND THEIR IMPORTANCE

Meaning of Flora:

“Flora is a systematic account of plants of a defined geographical area and provides keys and
descriptions of plants for identification”.

Primary Flora helps in identification of species. It also provides other data like local or vernacular name,
distribution, botanical name used, description of jpewensiewleg plant.

The flora contains description and other detailsgpf the plaris of the region, i.e., it is listing of plants of the
region or area.

Flora Writing:

(i) Firstly the area is to D identified to study the flora, e.g., it may be district, comigSionary and so on.

(ii) Geography of the idemified area is to be-fe tt&ap is.to be presenteff’

(iii) Get all relevant envig#hmental § e area. Provi iled accOygt of ecology of the area,

(e.g., m; n andg’minim nfa yater bo a'!or hoRitats, s@i®§ondition,
’the area.
S tim i
au

| habitats w
of vegetation
plan

physiogfaphic regt8#fs etc.)

(iv) Igentify floristic zongs oec

(v) Bxgnsive field sur\& ection of all me.
(WFE.WWBqumn
name, frequalicy, p :
(vii) All thegspeci (p
The specimn is co
Survey.gfdndia. ey

111) Nomenclatfirgof tl§fe species
ICBN. %

including i um d descrig##on, local

p of otRer r@al and local flora.
ioNal herbarium @f Botanical
AEE BB
ﬂllIlv

hes \ﬁh are contIrme
x) Author citaMis t
() Provide botanjgal ke menera\\“ﬂae’.
(xi) DesCTigtion me sfecies tﬂ accor th the acth%%en Cq IectHrom area.

(xii) New sgecies d, § any, should be described and published following the gorm ICB
(xiii) Gener@lly in ra @ge families are arranged ding to an accepted clag#Sifi . It Was Bentham
and Hookergsyste stiybut in recent time\ istgFsys f clagfification.

ith the help of méograph of F/Il%m{he na

W specie

A specig#fMmust inclugg
@ ect name
(b) V&pacular name

(c) Clegdescriptigmywith i
(d) DistrMygi®fal datd

(e) Ecological condition I&}, e
(f) Uses B
(g) Conservation status ABALL
(h) Native or exotic orj@in
(i) Specimens examinethggom the gfea
Flora Should Contain:
(a) Title
(b) Geography
(c) Environmental condition
(d) Taxonomic treatment
(i) Nomenclature
(i) Vernacular name
(iii) Description
(iv) Cultivar if any
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(v) Phenology

(vi) Distribution

(vii) Ecological data

(viii) Use

(ix) Conservation status

(x) Origin

(xi) List of voucher specimens
(e) Summary statistics
(f) Bibliography
(9) Hlustration
(h) Index
Utility of Flora:
Flora is a valuable docu finy and Agriculture. It is

ent for college MM tﬁers udents of Bo
used to identify the plang”1t is us iVersity ass e Flora is useful in forest

: gfh and | gemen icle LS in the#&Q. Flora is
useful yDevelopmeént of B :
ay be made for,particulaygé ici i

Olap
compagies, seed comp&}etc
e

endanger eciegf

The Lalbagh Botanical Gare ally as a private garden in
an area of 40 acres by Hyder Ali, one of the mo§t famous r@llers of old Mys0re in 1760. Initially designed in
Mughal style, on the model of an extensive gardgg iaailll Tumkur near Bangalore, this garden was further
developed by Hyder Ali’s son Tippu Sultan and subsequently by the British and Indian doyens of horticulture
by extension of area and addition of a number of plant species. Of them, Major Waugh, Dr. Wallich, William
Munroe, Sir Mark Cubbon, Dr. Cleghorn, William New, A. Blck, John Cameron, Krumbeigal, Rao Bahadur
H.C. Javaraya, K. Nanjappa and Dr. M.H. Marigowda, as the Superintendents of the garden, have made
noteworthy contributions to the development of Lalbagh.
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Lalbagh is currently under the aegis of the Directorate of Horticulture, Government of Karnataka. The
Directorate is housed amidst the splendid environs of the botanical garden. Lalbagh was given the status of
a Government Botanical Garden in 1856, and since then, it has been an internationally renowned centre for
scientific study of plants and botanical artwork and also conservation of plants. Formal and informal styles
dominate the garden in perfect harmony, which is a testimony to the beauty of nature. Today, the garden is
a lush green paradise with an area of 240 acres in the heart of the city.

The Garden ‘ |

Lalbagh, for its uniqu
horticulture, has earne
one of the best gardens M\ the East for its layout vwance scientific treasure

place of legends and bedty, a place lﬂii

i i ction, accllmatlzat y

docume iati ;? I q@
S

scenic beauty. It is the
and landmarks. It is an
of plants it envisages

djunct to botani
jdes healthy re

gate is_towfards Jayanagar agd the East g%e,(ﬁ h\lﬁds th
T L L\
paEmen

¢ A\\ \ | [ 12
rlche numerous n and eXOtIC\th “wide

ved by way of introduction; acclimatization and multi

from variou§ parts ﬂ rld since its incepti '
plants are din agh\§he collection of; \
of the exotlc sﬁ ies int /

ent-part
ilimbi, Ba}_lnpusa sp.,
i ha umbr

s obtained
species of

includ®Agathis sp., Am

Ficus sp., Lagerstromia
speciosa, Mlchella chamaca, Mesua Bﬁ%ﬁ In addition, a number of
ornamental and econorgfc plant specigs both of exofic’an ndlgeno‘;orlgln can b&found in Lalbagh.
NATIONAL BOTANICAL GARDEN: INDIAN BOTANICAL GARDEN, SIBPUR
Acharya Jagdish Chandra Bose Indian Botanic Garden, previously known as the Indian Botanic Garden
houses an old Banyan tree (Ficus Bengalensis) that is more than 250 years old. The tree has over 2880 prop
roots and covers an area of about 1.50 hectares. According to the archives, the Great Banyan Tree was born
by a bird’s dropping and it grew on a Phoenix Tree (date palm). The strong roots of the Banyan Tree
strangulated the date palm tree and the date palm tree was gradually killed.
A wonder of the plant kingdom, the circumference of the canopy is about 450 metres which makes it look
like a miniature forest and occupies a position in the Guinness Book of World Records.
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The Botanic Garden is spread over an area of 273 acres and is now operated by the Botanical Survey of India

(BSI). It is one of the oldest and largest green reserves of its kind in South East Asia. It was founded in the

year 1787 during the time of the East India Company by suggestion of Colonel Robert Kyd who was an

amateur Botanist and Secretary to the Board in the Military department of Fort William.

Robert Kyd was the first honorary Superintendent of the Botanic Garden. Other than him, major contributors

to the development of the garden included William Roxburgh, Dr George King and Thomas Anderson.

The Garden is situated a mere 8 kilometres away from the city centre of Kolkata on the West bank of River

Hooghly in Shibpur, Howrah. We took a cab from the city to the Garden and were delighted to find that to

reach the Garden, we had to go over the historic Howrah Bridge. Alas! Stopping on the bridge was not

allowed though but we managed to click a picture from the cab itself.

Botanic Wonder

The latest census conducted at the Indian Botanic Garden in 2007 g
&

revealed 14000 species of trees and 13,722 plants of which 500 &~ 7
specimens are considered rare, according to Dr. H.S. Debnath, g/ V]
director of Indian Botanic Garden. QN8
The entire Garden is split into sections where trees from various 4, P
regions within India and also from the other countries had been %, el S
planted. | was from these gardens that the tea now grown in 4§ \\i'_:
Assam and Darjeeling was first developed. Trees of the rarest {\ ; "“‘14.

kinds, from Nepal, Brazil, Penang, Java and Sumatra can be
found here. There are towering Mahogany trees, an avenue of
Cuban Palms and an Orchid House. Mango and Tamarind trees #&%
shade the grassy lawns. (% 4
Some of the prized possessions of this garden include 26 species r
of Bamboos, 140 cultivars of Bougainvillea, 109 species of
Palms, several Screw pines and a splendid collection of Cacti. |
Some remarkable botanic species found in the Garden
Phoenix rupicola — This is a rare endemic Palm, with only two
populations surviving today, one is in the Eastern Himalayas and
the other in this garden having a population of five plants.
Double Coconut Palm Tree — The double coconut palm tree
produces the largest seed in the world and has a life span of 1200 | Double Coconut Palm Tree
years. This tree has been in the garden since 1894 and is a female : oy N T
tree. & Y 4
Century Palm — This is another rare Palm tree that produces seeds only once in a lifetime and dies.

P. Unguifer — This is a rare and endemic threatened screw pine found in Mungpoo Hills, Darjeeling. This
tree is also present in the garden.

Euryale ferox— This is an aquatic plant found in the garden lakes. The roasted edible seeds of this plant are
sold in the market as “Taal Makhana™.

Cannon Ball Tree or Couroupita guiansesis— The fruits of this tree look like Cannon Ball, hence this name.
In western countries, the pulp of the fruit is used to feed pigs and poultry.

Bread Fruit Tree or Artocarpus communis — When the fruit of this tree is baked or roasted in the fire, it has a
starchy texture and fragrance of freshly baked bread hence the name bread fruit tree.

Mad Tree or Pterygota alata var. Irregularis — Each leaf produced by this tree is different in shape and size
from the other.

Sausage Tree or Kigelia Pinanata Dc — This tree bears a large sausage or pumpkin shaped fruits hanging
from long thread like peduncles making the tree look very unique.

Rashogolla Tree or Chyrsophyllum cainito — The fruit of this tree is big and white in color and has a round
shape and sweet taste just like the favourite and famous Bengali Sweet Rasgulla.

)
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INTERNATIONAL BOTANICAL GARDEN: ROYAL BOTANIC GARDENS, KEW
The Royal Botanic Gardens in Kew, situated within the built-up area of Greater London, holds a special place
in the hearts of its numerous admirers. Every year more than a million people come to the Garden, some as
regular visitors, others among them many from overseas, making a botanical pilgrimage for which there may
be only one opportunity in a lifetime. The popularity to which all this attests is largely based on the reputation
for the exceptional ornamental beauty of Kew as ' gardens for pleasure. 'Many have heard of the rural aspect
of its bluebell woods, extensive lawns and tragems or others the principal attractions will be the
spectacular rose gardens, the glorious Azaleas @ the unusll plants in the rock garden. Few will fail to be
fascinated by the exotic trog€aiNgollections in fhe greenho@ises-including#Tehgds, insectivorous plants and
giant water lilies. Withg#se on 5000 species @nd varietiesff plants ingfle gardeMagthere is little chance of
visitors being disappoif§ed by lack O #8Y. 1'he tender colleCtamga#Kew includggplants introduced from
most regions of the warry temperate, subtropical and troplcal parts of the world. T@€ great diversity of plant

life discovered on the ea§ly voyages of M % stimulus to gife development of exotic
eKew'w ollections m&/ e past §

collections in Europe. Hg Q centuries, have evolved

largely ugO®mnihe twigfSpurs o chnic ment O§the plagiPfguse. The
greenhgfses at KEW#provid i nts. P rom thg tropics
to thegirctic, from rain fogest o desgytfa i : place in Kew. To §govide

for tMgdiversity of re roups, herbaceqyg® and
woody, Wgth the latt wonderfgfin their
growth or bghavior or tr@es of British
woodlands @e all its in e Museums
and Orangglfy. O cation and it § admirably
suited totills aniﬂ begll teachers are the plants themselves in their infinite varietl. nnot@yalk far in
e gardens with s, since labels hang from ev: @@[e posi r%riongt e plant
nowledgeable \ Wf e these lalfél§, but the gﬁ( isathat a f@w o plants growin
botanic garde Q jarhe, Public m eum dlspla\]i\l/llll a st@ry uSigmg words, picture
nd botanical obj DRATRWay t ing angtel Bfe bogh to tHa ordinary visitg
and to (negtude are ri RsUTe ; ins, fn |ts seedSJFBETS and
textiles, palgtings A jon arragfges several
special exhigits in ! i ts. Igthe open air
there are sejeral e t offg unique and
unlimitegfpportuniti own by
arrang€ment to group An increasing ber
of bo&klets and guides a have proved to W€ very

maila izs
populaMgspecia ith s arties a 3 i y theggxhibits ingdrder to
completeqglgei®SheetsNeadin 5 geEgitCcation p visitg® this Oeegled provides

an insight into the workg of K jves young people |d own eers and some means of
appreciating the value of gfant life to t r llection of e Royal Botanic Gardens,
Kew and Wakehurst PlgCe containing more : ent kinds of plan®§ is the largest and most
diverse in the world wigit one in ten ofyeMailguering plant specie igovides an ex@eptionally rich resource
for educations visits. Prafound stugy of the bigfogical charg€ters of plaNgs ensuredg#t selection of the most
valuable plants for practicdfuysaf’ The plants gf@wn at Kewlland at Wake ace, totaling nearly 50000
species and varieties, constitute one of the w@ld’s mostfcomprehensive ‘collections of living specimens
maintained for scientific study. There are repres pm almost every habitat, including arctic tundra,
temperate low land, tropical rain forest and equatorial desert.
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CYTOTAXONOMY:

It is classification based on information provided by comparative cytological studies, number of
chromosomes, structure and meiotic behaviour of chromosomes. It is known that fewer and larger
chromosomes have been formed in many cases by fusion of smaller chromosomes. Herbaceous plants have
larger chromosomes than those of woody plants. Naturally, herbaceous plants are more advanced than the
woody plants.
In many genera the same basic chromosome nuriber has be
species and 9 in ChrysanthgimNgpecies.

Human beings have 4Gg@fromoson™s while apefl have 48. A feduction ingflumber oTagromosomes have been
achieved through whol&arm translocag@®between two acrocentiteesiggfmosomes. Aparently, humans have
evolved from ape-like afcestors. Pairing of C_&Rves during meiosis helps @ bring out relationships

found in diffegent species, e.g., 12 in Solanum

between species.
Charactegistic # 1. Chg#mosome 5

The numPerBiyghrogfosomes ies i 15ta i i gef xonomic
charactgf. Howeve i , i %S usually\gccur in
chrorgBsomes during t sequence, their fymber
or eveythere may be |

The perp@wgation of thi ) i ms. The chg@mosome
number shoys a i i flowe@hg plants is
recorded in fAaplo us gracilis (Ast@kaceae) %cea [2n = 265].
Ophioglosglim s s (P#eridophyte) Ras the hi e plant kingdom (2n =

AQ) ki greatwejvergity of chromosome numbers and their relative constanc Witmpop ations and

pecies provide
haracteristic
he individual otic metaphasg
Qe size of chro ‘ he same fami
The mono@ptyle ‘ Q i . ’ oodyrants have
smaller chr@mos

Nearly all &e mem ili ommelinaceae, Cypeface ioscgfeaceae and
Zingiberacgg® poss al ri edi ized dgromosomes,
while t# of Amary* ibi . : of*family LiMegeae are
charg€terized by the préSence of'8

ChrorRgsome length is : kar e. However song€times
chromo§gme vQ exp sed fqéspurp he chrgfhosome
length in Ype®T plants Wyies fr 79530 M. Q

Chromosome size is not Mjated to 4iofanglospermsmw ut is jgracteristic of only certain

groups and families.
rlbed by Delauna¥in the genus Muscari of

Phylogenetic reduction gh chromosome size, Wa'sﬁ
Liliaceae. In this genfs, species y ggater morphologicalese ization pos§gssed smaller absolute
chromosome size as comggared to ge relativelyfprimitive spgcies.
Reduction in chromosome Staggdflas also been feported in Erepis and in Wigfhus. Similarly phylogenetic
increase in chromosome size has been reported fh the family Poaceae, in Galium and in Godetia.

The two genera Trillium and Paris possess the Yergesmem®mosomes and are definitely specialized in their
vegetative characteristics, and are considered to have descended from Uvularieae, the members of which
have also large chromosomes but nevertheless smaller in contrast to those found in Trillium and Paris.

The evolutionary significance of chromosome size was further elaborated by Stebbins.

The co-adaptive nature of genetic system in plants was first pointed out by Darlington. He suggested that
chiasma frequency often depended on the length of the chromosomes, the larger chromosomes means high
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chiasma frequency resulting in high recombination index while small chromosomes mean low chiasma
frequency resulting in low recombination index.

Therefore, there is a trend to linking of small chromosome size with multiplicity in their number as in tree
species.

Characteristic # 3. Chromosome Morphology:

Apart from the number and size of the chromosomes of many genera and families of flowering plants,
conspicuous differences in appearances of the kajgye e chromosomes have also been found in species
having the same chromosome number. The chrofnosomes ae best discernible at mitotic metaphase.

The karyotype of the chroge®S8ges can be chgracterizedgon the follongtNggsis:

a. Relative length of thgs®ms of criggmosomes
b. Position of the centr§nere

c. Presence of satellites
Accordingly the chromdgpmes can be ¢
I. Symmetrical :

A Kkaryotyfitagpsisting”of chro
mediangentromereés®and wi
Depegliing on the positign
(i) MWtacentric or V-&

with met¥gn centromgre
(i)  Sub-r@etace

Chromosomes wi
Karyotypegfof thj
ones and.LBVvitz

pes. For exa
aryotype of t
Ranunculaceae _ ,
o and most of m ﬁ: 4= : ‘ % Fig. 8.12 : Symmetrical chromosomes
NN\ § bV //4 | | B W eSS
or sub median ¢ .

1. Asymmigtrica
This type offaryo
chromosomg® with

terminalg®centromer
diffegfhces in size tween

Iarge and the al Centromere
chromogomes, Qigloth. i v
on the pPasii®h of Me cen

they may be further omMgwo t
(Fig. 8.13):
(i) Acrocentric or Jghaped — T e e
Chromosomes with sufiFterminal cepffOmgge

(ii) Telocentric or I-shpgd — Chgmosomes Wlith terminal §entromere.
Karyotypes of this nature artaggg®idered as spedalized type§. For examplogy
and Delphinium (Ranunculaceae), the flowers h@gve the larg@st number of J-
I11. Secondary Constrictions and Satellites:
The karyotypes can also be differentiated on the basis of secondary constrictions, which are small bead-like
appendages. Occasionally they occur at the terminal ends of one or more pairs of chromosomes in many
species and are known as satellites (Fig. 8.14).

These structures are widely distributed in the plant kingdom, which shows that they are a valuable, if not
essential, part of the chromosomal complement. However, very little is known about the evolutionary changes
in the satellites and nucleoli.
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N

pg2771g8 12
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% Fig. 8.13 : Asymmetrical chromosomes

¥ advanced genera Aconitum
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Generally, the asymmetrical karyotypes are
most common in plants, which are usually

specialized morphologically, while symmetrical
ones are found in more or less generalized -:8::

plants, but also occur in morphologically

specialized ones too.

The reason for this increasing asymmetry in Centromere Sateliite
karyotype evolution is not known. However

Stei)/bi)rqg (1950) suggesip®\hat  unequa % Fig. 8.14 : Acrocentric (Subterminal) satellited chromosome

translocations and jg#€rsions Wgvolving e
centromere seem to be §esponsible fOgiiaie
Generally symmetrical faryotypes are taken to
reflect primitive status taxa, while i
specialized types (asymyfetrical k ﬁ e
considergff gy, havegbeen d@ > from
symmej#ical karyONpes.

Howeper, Jones has c
postigting that symmethi
evolved

fusion of tel i rever

trend of gPecial .. fromgtelocenty
chromosongies t tric ones, ®@has be
demonsitaifd i~ members of the
ommelinaceae i -
haracteristic g : #‘ i '
eiosis: 0!
chavioeP T

udy of chro m
provide e

Translocation . Inversion

p2791g8.15

Deletion Duplication

% Fig. 8.15 : Consequences leading to structural differences in the chromosomes

relationshif@ of p -
behaviour a@meio [ ‘ e number and chromo e&(olog
The kind ag#l deg ' :

1. Shg hether hyfdridiz - homdology, in hifgids is an
indiggtion of the degrefQf relati [
2. IndWgate structural diffegghees in

point tORgtructuragles erengs&he ch

airin

CHENMQTA BIOCHEMIC EMTICS):

The system of classificaon is based JB&!&D ri emical con§ituents of organisms like
S! ]

amino acids, proteins, DINA sequences, alkalol etacyanins, etc. Chem¥gal constituents of plants
are generally specific ghid stable.
They do not change ea Anciegtl medical m@n based thelf identificatlyn of plgg#® on fragrance, taste and
other chemical characteristr8 rystals of cdcium oxal@e like raphidRgg#e restricted to 35 families.
Similarly, certain alkaloids are restricted to a@few relatg#l families, e.g., benzylisoquinoline alkaloid in
Papaveraceae, Berberidaceae and Ranunculacea®s
Significance of Chemotaxonomy:

The occurrence and distribution of the various types of chemical substances present in plants prove to be of
taxonomic significance. However, it should be noted that, all kinds of chemical substances present in plants
do not reveal information useful to the taxonomist. Phytochemical characters of taxonomic significance have
been classified into three types.

avior in hybrids also
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These include:

a. Primary constituents:
These include the macromolecular compounds directly taking part in metabolism and include proteins,
nucleic acids, chlorophyll and polysaccharides. All chemical materials synthesized by an organism reflect the
information in DNA, RNA and proteins. These latter molecules have been termed as semantides. Semantides,
thus contain useful information of taxonomy and phylogeny.

b. Secondary constituents:

They include compounds lacking nitrogen and n
compounds like caffeine, beg#®1§and nicotinic
coumarines, alkaloids g pigmeRgs of whic
systematics.
c. Miscellaneous substagces:

However, no suitable clas§ification of the M¥ eir use in taxghomy is developed so far.
On the basis of their mglg€ular wej sin d|V|de e natural chemical plant
products in taxgfomy, ilm
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c. Interspegific i ﬂk MaesalpiWwere val on
seed proteif§ and i g pr@ pattgfns.

(b) Nucleiccids:
ba quenggs of cellular

The potentighity of

nucleic ag#fts has bee
Nuciger DNA and R
ic study and as a pffssible

The r@ative homology o
screenig method |nte

(c) Amiriggs®as:

There are two groups oT®gino a @ in plant cells.
They are:

Protein amino acids: BAL
They are the building #locks of prof€ nd are released on Ly@e®gis of protei
distributed in plant tisS%eg, Aminggécids preserfi in the free §orm in varigys plant cg
a taxonomic factor in some Sages
For example, Shellard and Jollitte studied the fre amino agdd composition Ot the pollen of 11 different grass
species, and found it to be similar in all the spdbies gilally total free amino acids are usually higher in
pollen than in leaves or other plant tissues.

Hence, free amino acid composition of pollen has been used to study the homology between various species,
e.g. Asteraceae, Cassia, etc.

Following are a few examples of the taxonomic significance of specific non-protein amino acids present
in different groups:

alkalygs, fatty acids,

e. Macrowgplecules: b
They includ@the hi
DNA, RNAFcom

(@) Protei

the process @

5. They are universally
has also been used as
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I11. The amino acid azetidine-2-carboxylic acid is extremely restricted in its distribution, being present in the
Agavaceae, Amaryllidaceous and Liliaceae. This amino acid is also reported from the legumes Delonix and
Peltophorum.

IV. Lathyrus species could be grouped under seven infra-generic groups on the basis of the association of
amino acids within the seeds. Each group is characterized by a different amino acid or group of amino acids.
V. Species of the section Gummiferae of the genus Acacia can be recognized easily on the basis of the amino
acid contents of their seeds.
VI. Four infra-generic groups have been recognfized in the @enus Vicia on the basis of distribution of amino
acids.
VII. Free amino acid, yrine i
circumscription of the §enus.
(d) Flavonoids:

Of all the various second@ry constituents \M@I en ¢he most widelyexploited phytochemical
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I1. Those with fl A ‘Nflavo
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Chenopodiggeae, P 3 i i Stegn@spermaceae,
Basellacg#®, Amarant 3 idi | , order Centhgspermae.
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MabrW had suggested >
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(f) Alkaloids:

Alkaloids are a heterogengous group 0

true alkaloids have a nit#gen-containing he h

be related structurally f#§ parent baseg
Over 5000 alkaloids“wgye bee

and CaryophyMgceae.
Molluglnace and

erlved from a blog etic amine and they can
uch a |soqumoI|ne, pyridige®Rperidine and§opane.
eported TRom angios@erms mosty from Dicotyledons, as for

example:
I. Families like Berberidaceae, Fabaceae, RanWinculaceae @nd Solanaceae are especially rich in alkaloidal
species. Other families include Annonaceae, Fulhakiateas ydrastidaceae, Menispermaceae, etc.

I1. The members of the Papaveraceae synthesize isoquinoline alkaloids always including protopine, those of
the Fabaceae lupin alkaloids, while Solanaceae have tropane derivatives Asteraceae and Poaceae; on the other
hand, produce many different types of alkaloids.

I11. Sometimes alkaloids have a very narrow distribution. For example morphine is restricted to Papaver
somniferum coniie to a few Apiaceae and strichnine to a few species of Strychos.

(9) Terpenoids:
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These are a biogenic group of volatile compounds, which are mostly polymerized isoprene residues (isoprene
unit -2-methyl 1, 3 butadiene).

Some specific terpenoids are found in certain families, e.g. sesquiterpene lactones in Asteraceae,
cucurbitacins in Cucurbitaceae and asperuloside in Rubiaceae.

Some of the chemotaxonomic applications of terpenes are mentioned below:

Sesquiterpene lactones are common in the family Asteraceae, in which the oxidation level of these
sesquiterpenes is sometimes specific to a tribe, sgivtwivessmg/cn a genus.

The absence of sesquiterpenes in the Astereae nlay be rare Wit has been found that if Ambrosia and its allies
viz /va, Franseria and Xanthg e removed fr@m the Helidhtheae, then th@Tegidual elements are similar to
the Helenieae in terms g#actone Ngtribution.
(h) Iridoid Compound§:
They are monoterpenoly
significant compounds.

cyclopentanoid lactones, which represent a separategclass of taxonomically
e distribution ofiri ou&as racted the attghition of plant taxonomists
0

as a character of systemg#f€ import Imes an olutionary marker.
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(k) POYysaccharides: Q

Polysacgharides_pefaps e gredts ’ iCef pgll complgfity and
diversity \B##®So far Wgey h% examinen  Trowmmgssy ic vi articuts e to the
difficulties in the procedWgges for d fractionation of th .

I. Quercitol is exceptiongfly common'i eﬁm : h it is fouRd elsewhere. Though it is
present in all 35 speciesf@f Quercus, it is abse

a and Fagus of the F@gaceae.
I1. Sorbitol distributioff is in accorgéMeegith the taxonomy g Rosaceae, suporting the transfer of
Ulmaria to the Rosoitlge (usual

without s@rbitol) fromlithe SpiraeBjdeae (wWhi#® contains genera with

sorbitol).
I11. Similarly, Pinitol is widespread but is partic@larly comngon in the Caryophyllaceae. It is found only in the
genera Magnolia under the Magnoliaceae, but aliseiisiasala8e|y related families.

NUMERICAL TAXONOMY:
It evaluates resemblances and differences or primitiveness and advancement through statistical methods
based on a large number of characters obtained from all disciplines of biology.
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This is followed by assigning them number and codes of computer like plus (+), minus (-), 6 (data not
available), followed by computer analysis. It establishes the numerical degree of relationship among
individuals. The relationship or affinity values are then used to erect taxonomic categories.

However, its effectiveness depends upon the judgement of the biosystematics in selecting characters and
current knowledge about them.

1. Meaning of Numerical Taxonomy:

Numerical taxonomy or taximetrics, nowaday:
phenetics, refers to the applicg#®g of various ma
data for organisms undegs#tidy.
Thus, it is the analysigof various tfges gist@®®nomic data 99 hergfttical or co
numerical evaluation offghe similariti€s or affinities between taxonormmic units, whig

requentlyfland perhaps more appropriately referred to as
ematical pliocedures to nugegically encoded character state

puterized methods and
are then arranged into

taxa on the basis of their gfinities. Myx g
According to Heywood tf umenWﬁ d d %merical aluation of the similarity
ering of t roups into @king A2 on the Dass of these

between giagps of orggflisms a
similarig#es.

The pghod from 1957 to 19
Plant@as we all know

of numerical tax@nomy.
a French botanisgywho
for the gt time put

tween orgagg®Mms and
proposed tiTakequal 16l bé g éts He482d as many
characters g§ pos Eati iﬁn asgAdansonian
classificatighs. N [ neatfand Sokal.

The appligation i inci 16, dataBprocessing
ques, hav i Eastf slove,
A\

umerical taxong
a) CC ctio i : St
I. In numerggal ta irst, individuals are selected and their characters spotte re is qib limitation
to the numier of to be considered. Ho the larger the numbergpbf cliaracters, @etter is the

approach foggener
ii. The reg@Mmblances among tRg indivi i racter analysiShich can
ofteng# worked out ends he appropriat®ggss in
charagter. The best way f characters, with gfmilar
weightage given (o8 Iof %
(b) Disc Ngu&Tion O i Q@
When the taxonomic g 8yDs ch study show overlappj ractersgfiscrimination should be
used to select them. Discgfmination R echniques \gpecially devised for such
purposes. Numerical tax@nomy is thus, base n‘ﬁh"/aes, also called nedgAdansonian principles.
Following seven pringiples of numgfegltaxonomy have been ggefgerated by SReath and Sokal:
(i) The greater the corfeegt of infogation in (Mg taxa, and riOre the chagcters takgg®into consideration, the
better a given classificatiof tafn will be.
(i) Every character should be given equal weig@itage in crefiting new taxa.
(iii) The overall similarity between any two entiligssl tion of the individual similarities in each of the
many characters, which are considered for comparison.
(iv) Correlation of characters differ in the groups of organisms under study. Thus distinct taxa can be
recognized.
(v) Phylogenetic conclusions can be drawn from the taxonomic structure of a group and from character
correlations, assuming some evolutionary mechanisms and pathways.
(vi) The science of taxonomy is viewed and practiced as an empirical science.
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(vii) Phenetic similarity is the base of classifications.

3. Merits of Numerical Taxonomy:
According to Sokal and Sneath, numerical taxonomy has the following advantages over conventional
taxonomy:

a. The data of conventional taxonomy is improved by numerical taxonomy as it utilizes better and more
number of described characters. The data are m a variety of sources, such as morphology,
chemistry, physiology, etc.
b. As numerical methods
the construction of bet
the help of electroni
fundamental changes in e conventlonal classi

ica ystems
¢. The number of existing\gi 005 M% d in the light

sensitive in @elimiting t a, the data can be efficiently used in

ct suggested several

d. NumenalM)nomy ¢ work to b gly S
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purpose and the number of characters needed in order to btal

0 ascertain ether a Iargﬁﬂlﬁ?&mf ch
ller numb AEE BB
pamEman

\ \ 1 LU
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N
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nd a feW others
c. In ium, talaria,
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chemical data fr in and mnﬂkhondnal D
itic variati

Bands common to species A and B

. Total bands in A and B

Separate dendograms exprew the average e cluster method UPGMA,
which showed that the eight species could be plced into tWo categories or clusters (Fig. 9.6) with C. alata,
C. siamea, C. fistula and C. reginera, all being t shrubs and characterized by the absence of foliar
glands on petiole or rachis and presence of dense axillary terminal racemes greater than 30 cm long, being
clustered into one group, whereas the other four species, i.e., C. occidentalis, C. sophera, C. mimosoides and
C. tora, forming the other cluster, all being herbs or undershrub’s and characterized by the presence of short
corymbose racemes less than 10 cm long and with foliar glands, either on petiole or rachis.
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APPLICATION OF COMPUTER IN PLANT TAXONOMY
Computers in Identification

Over the years, computers have been increasingly used in data collection, processing and integration. They have also found
use in a big way in scanning and identifying human ailments, which has greatly helped health management programmes.
Computers have also found use in plant identification, whereby we no longer need trained botanists for this task. The
following main approaches are used in computer identification:

Computer-Stored Keys

Dichotomous keys are constructed in the usual manner, fed into a computer and run using an appropriate program, which
may be appropriately designed for step-wise processing of the key through a dialogue between the user and the computer.
The computer program starts with the first couplet of the key, enquires about the attribute in the unknown plant and on
the information provided, and handles the key asking relevant questions until finally the actual identification is achieved.

Computer-Constructed Keys

Appropriate programs may be developed which can construct a taxonomic key based on the taxonomic information
about the taxa, in the same way and based on the same logic which is used by man to construct keys manually. Such keys
permanently stored in a computer can be handled as above for the step-wise process of identification.

Simultaneous Character-Set Identification

Taxonomic keys are an aid to rapid identification and always provide only a provisional identification, confirmation
being achieved only after comparison with a detailed description of the specific taxon. This comparison with the detailed
description is not done in the first place, as comparing the description of the unknown plant with the description of all taxa

| w 1 N9 o A «aeBT., 1 ™M i
of the group or the area would be laborious, time consuming and often impossible. Such a comparison can be achieved
through a computer in a matter of seconds. With such an approach, the whole set of characters of the unknown plant may
be fed into the computer simultaneously, and a computer program used to compare the description with the specific group
and to suggest the taxon with which the description matches. In case complete information is not available, the computer
program may be able to suggest possible alternate identifications.

Automated Pattern Recognition Methods

Computer technology has now developed to the extent that fully-automated identification can be achieved. The computer
fitted with optical scanners can observe and record features, compare the same with those already known and make
important conclusions. Programs and techniques are already available for human diagnosis, including chemical spectra
and photomicrographs of chromosomes, abnormality in human tissues and even in vegetation and agricultural surveys.

Interactive Keys

Last two decades have seen the development of sophisticated computer based programs designed to collect, integrate and
use it for organising descriptions and associated taxon data and also help in the identification of taxa through user friendly
interfaces. Some of the Major ones are briefly described here.

~N \V
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DELTA System

The DELTA System is an integrated set of programs based on the DELTA format (DEscription Language for TAxonomy),
which is a flexible and powerful method of recording taxonomic descriptions for processing by a computer. DELTA, a
shareware program, has been adopted as a standard for data exchange by the International Taxonomic Databases Working
Group. It enables the generation and typesetting of descriptions and conventional keys, conversion of DELTA data for
use by classification programs, and the construction of Intkey packages for interactive identification and information
retrieval. The System developed in the Natural Resources and Biodiversity Program of the CSIRO (Commonwealth
Scientific and Industrial Research Organisation, Australia) Division of Entomology over a period of 30 years between
1971 and 2000 M. J. Dallwitz, T. A. Paine and E. J. Zurcher, 1s in use world-wide for diverse kinds of organisms, including
fungi, plants, and wood. The programs are continually refined and enhanced in response to feedback from users.

The DELTA program Key generates conventional identification keys. Characters are selected by the program for
inclusion in the key based on how well the characters divide the remaining taxa. This information is then balanced against
subjectively determined weights, which specify the ease of use and reliability of the characters.

DELTA data can be readily converted to the forms required by programs for phylogenetic analysis, e.g., Paup, Hennig86
and MacClade. The characters and taxa for these analyses can be selected from the full dataset. Numeric characters are
converted into multistate characters, as numeric characters cannot be handled by these programs. Printed descriptions can
be generated to facilitate checking of the data.

NaviKey

Navikey is a simple Java based interactive identification key, a free program, which works on Delta flat files (chars, items
and specs-present in your folder if you have developed a database ready for identification through Intkey, as detailed
in preceding paragraphs). NaviKey v. 4 is developed in the frame of BIOTa Africa project (An International Research
Network on biodiversity, sustainable use and conservation) by Dieter Neubacher and Gerhard Rambold sustainable use
and conservation) by Dieter Neubacher and Gerhard Rambold (University of Bayreuth, Germany), based on an earlier
version (NaviKey v. 2.3 by Michael Bartley and Noel Cross, Harvard University Herbarium, Boston, USA). The program
can be downloaded from www.NaviKey.net and can be used both as standalone application or as web application. After
downloading the and unzipping the file, the folder will have several files on your computer. Simply add the three flat
files of your project to this folder. For using it as standalone application simply click NaviKey jar, and it will open up the
identification window with four panels, like Intkey. Character panel is upper left window, but right upper panel shows
character states, lower right panel the matching items panel showing matching or remaining taxa (click any taxon to get
its full description) and the lower left panel the query criteria panel: display of previous (used) character state selections.
NaviKey also allows checkbox matching options to: (a) Restrict view on used characters and character states of remaining
items. (b) Retain items unrecorded for the selected characters. (¢) Retain items matching at least one selected state of resp.
characters. (d) Use extreme interval validation, and (e) Use overlapping interval validation. NaviKey does not display the list
of excluded taxa but the total number of taxa and number remaining are displayed. The use of software as web application
is very convenient. Just fill in the title and subtitle of the project being developed in NaviKeyAppletWebpageTemplate.
html using html editor (say Frontpage), upload the whole folder to your website, and provide a link to NaviKey html page.
As this page opens, the java application gets loaded and the program is ready for interactive identification.

NaviKey identifications are available for several families and genera of Flora of China and genus Arisaema (Guy
Gusman & Eric Gouda) and Flowering Plant Families of Jamaica (Gerald Guala & Jimi Sadle).

XID (Expert Identification Systems)

XID Services Inc. produces commercial software with emphasis on biological sciences and is one of
the leading providers of expert identification systems for major universities and botanical gardens in
United States. XID offers two identification packages: Pankey, a DOS based identification program, and XID Authoring
Systems, Windows based databases and Program for Identification. The XID Authoring System allows authors to create
their own “smart key” or random-access expert system for the identification of plants, animals, or any other object.
The elegant simplicity of the XID System makes it extremely user friendly and is as useful for school teacher as for the
professional scientist.

XID System allows the user to randomly select characteristics that are consistent with their specimen and skill level.
If the user cannot decide upon a characteristic, he/she may query the program, which will provide a list of suggestions in
order of ease of use, effectiveness, and items remaining. In general, much more data is included on each item/species than is
necessary to identify it. With this abundance of data, the user can identify any of the items/species using the characteristics
most obvious and easy to describe. With each characteristic entered by the user, the program eliminates all species that
do not have the combination of features entered.
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XID also offers 1000 Weeds of North America CD ROM. This is the most comprehensive weed identification
reference ever published in North America. Contains 140 grass-like and 860 broadleaf weeds, features include Interactive
key, color photos of all species, illustrated glossary of terms, page number references to over 40 weed reference books,
searchable geographic data, and State level distribution maps.

Lucid Systems

Lucid software (Lucid3) is a commercial powerful and widely acclaimed Lucid Professional identification and diagnostic
software developed by Centre for Biological Information Technology, The University of Queensland, Brisbane Australia.
The Lucid3 system comprises a Builder and Player for creating and deploying effective and powerful identification and
diagnostic keys. It allows creation of interactive, random-access keys that can be deployed over the World Wide Web or
CD. The key when used for the identification of an unknown specimen progressively eliminates entities that do not match
the chosen features until only one or a few possible entities remain. Further information and images can be accessed to
confirm the identification.

The basic elements of a Lucid3 key are: a list of entities; a list of features and states that may be used to describe those
entities; a matrix of score data for the features associated with each of the entities for the features; and various attachments
(images, web pages, etc.) for the entities and features, to provide extra information to users.

The Lucid3 Builder provides all the tools necessary to create the entity and feature lists, encode the score data, and
attach information files to items. The package in addition includes Lucid Phoenix, a computer based dichotomous or
pathway key Builder and Player that enables traditional paper-based identification keys to be published on the Internet or
CD. Phoenix keys are interactive, can be enhanced with multimedia, and delivered across the Internet seamlessly. Additional
Fact Sheet Fusion software is a tool to facilitate the rapid generation of standardised fact sheets in HTML (Hyper Text
Markup Language) or XML (eXtensible Markup Language).

ActKey -

ActKey is a web based interactive identification program developed by Hong Song of the Missouri Botanical Garden.
This Java-based program uses MySQL as the database server, and can handle data sets in DELTA, MS Excel, MS Access
and Lucid formats. ActKey identification is available for the floras of China, North America, Madagascar, Borneo, at the
Harvard University Herbaria Editorial Center, and hosted at eFlora website. Examples include several keys to the large
and medium-sized genera of China (also in Chinese); the genera of Brassicaceae of the world by lhsan Al-Shehbaz; Salix
(Salicaceae) of North America by George W. Argus (also in Chinese); angiosperm families by B. Hansen and K. Rahn
(also in Chinese and Spanish); Trilliaceae (7rillium and Paris) of the world by Susan B. Farmer, the generic tree flora of
Madagascar by George Schatz, and the trees & shrubs of Borneo by James K. Jarvie & Ermayanti, respectively.

Meka

MEKA (pronounced “mecca™) is an interactive Multiple-Entry Key Algorithm to enable rapid identification of biological
specimens, now designed to run under Windows. The program, distributed free, is developed by Christopher Meacham,
Jepson Herbarium, Berkeley, CA. The user picks character states that are present in the specimen from a list of possibilities.
As the character states are scored by picking them, MEKA eliminates taxa that no longer match the list of scored character
states. Different windows display different aspects of the underlying database. As the identification progresses the windows
are updated automatically. An index screen makes it easy to find and score particular classes of character states. MEKA does
not lead the user in a fixed stepwise progression through a series of questions. Instead, the user can perform identifications
by scoring character states in any order. This makes it possible to identify specimens that are much more fragmentary than
is possible with dichotomous keys. New Windows version includes a conversion function that can convert any MEKA
key to the SLIKS (Stinger’s Light Weight Interactive Key Software) format developed by Gerald Guala for Web-based
identification. Thomas J. Rosatti has developed many Meka keys to California plants, and Prof. Knud Ib Christensen of
the Botanic Garden of the University of Copenhagen key to Old World Crataegus.

SLIKS software is a small free Javascript program developed to facilitate the use of interactive keys. SLIKS is written
in simple Javascript and runs over the web or locally on your machine. Users can download their own copy or use it from
your web site. It runs through the web browser, so it is essentially platform independent.
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Identifylt

Identifylt is identification software of comprehensive commercial Linnaeus Il multifunctional research tool developed
by ETI Biolnformatics, for systematists and biodiversity researchers. It facilitates biodiversity documentation and
species identification. Linnaeus Il supports the creation of taxonomic databases, optimizes the construction of easy-to-
use identification keys, expedites the display and comparison of distribution patterns, and promotes the use of taxonomic
data for biodiversity studies. There are three ‘modules’ of Linnaeus II: the “Builder’ to manage your data and to create an
information system, the ‘Runtime’ engine to publish completed information systems on CD-ROM/DVD-ROM, and the
‘Web Publisher” to publish your completed project as a Web site.

The package offers three identification modules: Text Key™—an electronic version of written dichotomous keys,
The Picture Key™—similar to the Text Key but picture-based, and Identifylt™, the most powerful identification tool.
[t is a multiple-entry key based on a matrix of taxa, characters, and character states. Unlike the Species and Higher Taxa,
which hold text descriptions of the taxa, in Identifylt taxa are described in a more structured format: as a series of character
states. This allows you to easily obtain answers to specific questions like, “Which species are red and/or white”.

Pi@nt Net

Pl@nt Net is a tool to help to identify plants with pictures. It is developed by scientists from four French research
organisations: Cirad, INRA, Inria and IRD and the Tela Botanica Network, with the financial support of Agropolis fondation.
Itis organised into different databases for ornamental and wild plants Major databases include Useful Plants, useful plants
of Tropical Africa, Useful Plants of Asia, Western Europe, Canada, USA, and several other region. Among other features,
this free app helps identifying plant species from photographs, through a visual recognition software. Plant species that
are well enough illustrated in the botanical reference database can be easily recognized.
A = I ' 1T =& 1

Electronic Lists, Pictorial Online Identification

In addition to these interactive Keys [llustrations of plants from vanous parts of the World as also the illustrations of
economic plants are put up at various websites hosted by different institutions, particularly one supporting Virtual herbaria
and eFloras. These illustrations are available for help in identification.

Several electronic lists are maintained by listservers. Taxacom is one such list very active on taxonomic matters,
subscribed to by numerous active taxonomists all over the world. There is a regular exchange on matters of taxonomic
interest. Any member with a problem can seek opinions from all members simultaneously. An unknown plant can be
identified by sending its description to the list. Stll better, a photograph or illustration of the unknown plant can be
put up on a website with information to the members. The members may go to the website, observe the photograph or
illustration and send their comments to the member concerned or the list itself. Many users are being benefitted through
this web-based interaction.

Last few years have seen the spurt of internet-based exchange of information. Efloraofindia (formerly Indiantreepix)
https://sites. google. com/site/efloracfindia/ 1s one of the biggest non-commercial website, based on photographic collection
of plants. It is documenting flora of India that is being discussed on efloraofindia google e-group hitps://groups_google.
com/forum/indiantreepix, devoted to ereating awareness, helping in identification, discussion and documentation of Indian
Flora. It also has the largest database on net on Indian Flora with more than 12,000 species (along with more than 3,00,000
pictures). It also includes species from other parts of world.

Flowers of India, another website at http://www.flowersofindia.net/, devoted to Indian Flowering plants has separate
databases with links to different species having photographs, description, common names and regional names, arranged
according to botanical names (sorted alphabetically or familywise) or common names. Plants of different categories such as
Flowering trees, Orchids, Medicinal Plants, Garden Flowers, Bulbous plants, Himalayan Flowers can be accessed through
separate links. New images are being continuously added after confirmation by experts. Vascular plant image library
(http//botany.csdl. tamu.eduw/FLORA/gallery. htm) was developed originally with support from Texas Higher Education
coordinating Board as a part of Digital Flora of Texas. Links are provided family wise to the images of plant species in
databases including Flowers of India, CalPhotos, Flora of Chile, Missouri plants, Floral images, Plants of Hawaii, Oregon
Flora image project, and several individual image collections. CalPhotos is a huge database developed under a project of
BSCIT of University of California, Berkeley, and contains more than 640,793 images of plants, animals, fossils, peoples
and landscapes around the world. Nearly 360,414 images of plants can be browsed alphabetically and searched through
easy criteria such as scientific name, common name, location, country and photographer.
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Poaceae: Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Monocotyledonae
Order: Glumiflorae
Family: Poaceae
Characters of Poaceae:

Mostly herbs, stem jointed istular, cylind«i

inflorescence compound spi#€; flowe

2 or 3 mingteaggales |cules s 3, ve
iy Trig

W nate, sheathifly, sheath open, ligulate;
ypog by palt perlanth represented by

pel one, r 3, ggmas _fgatery, basal

placentatigf; fruit car@psis; t ed witps®eTICarp.

Commog Plants of this f

Horde ulgare (Barhﬁ vulgare (Jo
Saccharum ®ficinarum arcaffe), 7@ ala O
Distribution off Poac %

The family isgom a permicgfamilies. It

consists of 658 gen .Th nts Kepresent all
theff*ecological ty sh ENnte 239 generas
85@species.

A. Wegetative chawers
Halit:

Herbs, 3

Root:
Adventitious, Bprous;

Stem:
Undergroupg®Thizome in 3 i i i ui nodes andWNgternodes,

ice), Zea mays (Maize),
§S85um typhoides (g8jra),

internogg& hollow, herba Ising from theNggse of

aerial stégn or from undergro@s a@)‘ound.
N Ech &

Leaves:

Alternate, s{pie®UistiCRous, € ), legifhasCqgigy tubular
sheath, sheath open, surrd®gding I
sheath, entire, hairy or rough¥li
B. Floral characters:
Inflorescence:
Compound spike which be sesgfe or stalKqtl. Each uni@@or infloreSgence is spigelet. The spikelets are
arranged in various ways on mad axis called r@chilla. A cgimpound inflo%gsce@®€ may be spike of spikelets
(Triticum), panicle of spikelets (Avena).

The spikelet consists of a short axis called rachilla gadich LEb many sessile or short stalked flowers are borne.
The florets may be arranged in alternate or opposite manner on the central axis.

At the base of rachilla two sterile scales, called glumes, are present. The glumes are placed one above the other
on opposite sides. The lower one is called first glume and the upper is called second glume. Both the glumes are
boat shaped and sterile. Above the glumes a series of florets are present. Each floret has an inferior palea or
lemma and above it a superior palea. The lemma frequently bears a long, stiff hair called awn.

Flower:

tion of the Tamina and
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Small, Inconspicuous, Bracteate and bracteolate, sessile, incomplete, hermaphrodite, or unisexual (Zea mays),
irregular, zygomorphic, hypogynous, cyclic.

Perianth:

Represented by membranous scales called the lodicules. The lodicules are situated above and opposite the
superior palea or may be absent, or many (Ochlandra), or 2 or 3.

Androecium:

Usually stamens 3, rarely 6 (Bambusa, Oryza) andgewesmmyamious species of Anrostis, Lepturus; polyandrous,
filaments long, anthers dithecous, hasifixed or versgtile, linear§introrse; pollen grains dry.

Gynoecium:

Monocarpellary, accordingsf some aQthors carpel 3, of whicll2 are aborige, ovarfegperior, unilocular with
single ovule, basal placent@tion, style si'g gosent; stigmas two, Teeilesy or papillategénd branched.

Fruit:

Caryopsis (achene with

icarp co IeiE‘NE%r er with the sgéd coat) or rarely nut
(Dendrocalamus) or berry mbusa)& & .ﬁ

Seed:
Endosperrg is sh ped arls@ressed adminst the

¢ and co ing a

%’cotyl alled scutellum,
A a

ula: Br oo ¥ Poor2 (Lodicules) Az or 6 G1-

endospe
Floral 18

Economic Imp@rtanc : ‘ O
The family stagds fir, r?per The staple
food grains offihe p i i i i iti aeStivum (Viheat). They

are cultivated®rom

Thg Tamily has be ivi
Fo@d: Triticum aeﬁm
So@hum vulgare (
andifood grains.

Fodder: M3 graswas
Sugar: Sacch@rum ina
Molasses, a by§produ
Building mateggal: S
etc.

sl l\\ : :

vﬁ'ﬁm H deumngare (Barley

(Z cereals, Mille
in for Alcohol manufac
. vulgaris are used
4% Melocal

ngfor BeieT.

Furnit u S are ed in manufaCye of
furniture

Aromaticyrasses: hdag oils wl’r”:h are usedg erfun@ gLia zizanigfdes (H.
Khus khus) Q4SS vetiVe 0|I roots. 0 woven 4 rtains gAndrofeg@odoratus
(Ginger grass), Cymbopodtg C|tra ass) Cymbopog fe (Gerag#im grass), Cymbopogon
jawarancusa etc. also yield “;’B

Medicinal: Phragmites kagka, Cymbopogon sC medicinal. Secal§cereale is cultivated for
infection of its inflorescgffice by Clavig R purea for productigs rgot and foRextraction of ergotine.
Ergotine is an excellent refagdy for ug ine contragion.

Paper: It is manufactured frorgg#in species of @rasses and famboos.

Fibres: Several grasses are source of hard fibreslLeaf fibrg), e.g., Erianthls munja, Saccharum munja, S.
spontaneum are used for making ropes or cordages
Ornamental:

Rhynchelytrum repens, Cortaderia selloana and some species of the tribe Bambusoideae are ornamentals.
Besides these a number of grasses are grown to form fine lawns, play grounds etc.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY



http://cdn.biologydiscussion.com/wp-content/uploads/2016/08/clip_image004-204.jpg

3 anther iobes

connective

filament

STAMEN

GYNOECIUM

barren glume

Fig, 84, Triticum aestivum.

FLORAL DIAGRAM

| — Fig: Geaorafized pross plent
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Areceae: Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Monocotyledonae
Order: Principes
Family: Poaceae
Characters of Arecacea€
Mainly trees with stout unfl

anched stem ending in crown of leaves; leaves large, cogfpound, alternate, young

leaves are plicate, exstipulateith long petiol %os in a persisteni@pathe; flowers unisexual;
perianth 6 in two whorls ofg#ach; in stamens | nthers wgsatile; in female flowers
carpels thregl amgcarpoyd” or syn@ i rarel @1 ar; fruwgberry gus®Rupe; seed

endosper
CommogrPlants of this fa
Distrib®gon of Arecace
The family ily”
confined to trofliics in nd e
represented byf@25 sgeetes bg i gener

A. Vegetativgichar :
Habit: Lacagiunbr

(RdInhardtia).
Rof@lt: Adventitiou
of Mlanicaria.

Staln: Aerial, WOO%
cylindrical, Ti@ry, o

Leaves: Altefate c

: e
sheathing, brodg and% c
thick, leathery gparalle atio
called histyje *
B. Florgfcharacters:
Inflores@gnce: It is simple orﬂ

eﬁ d ! icle, usua
opens by tWo valvesgsadix

racemose (Cge®) or eve rofu@ C

Flower: Sessile or shortly 8 icelI%e mostly unlsexual
actinomorphic, incomplete g complete, A

numbers I[D)Iant may bs mo ecioug or dioecious. BKT‘“
In monoecious flower thegposition of ag.female flowers is el .e. male flov
apex and the female flo at the ugfer part (Ruliia, Raphis) @r male andemale flg
female flowers in the centre, mMage#n the either si@e as the Cofos, Caryota.
Perianth: Tepals 6, in two whorls of 3 each, polyg yIIous or glightly connate at the base; perianth lobes tough,
persistent, coriaceous, leathery or fleshy, valvate ok \estivation, white or petaloid.

Androecium: In male or hermaphrodite flowers, stamens are 6 in number, two whorls of 3 each, polyandrous,
staminodes may be present in the female flowers; anthers versatile, dithecous, basifixed or dorsifixed, introrse,
filament short and distinct.

Gynoecium: In female or hermaphrodite flower-carpels 3 in number, apocarpous or syncarpous, ovary superior,
trilocular, axile placentation, single ovule in each loculus; style short, stigma small or broad or 3 lobed.

s. The mggfbers are
of orld. India it is

217 gener and .
the

herbs

ees (Phoenix, Areca catechu) shrubs or garden palms, alllmCala )
/lll\\

em. Thlclfé(‘rﬂhﬂﬁre algo fom in some specig

ou tely (Phoenix, Areca),
e petiole is prolong

sh hizome (Nypa

a tiolage, leaf-base
: (Borgssus), acute,
2d i liguleflike structure

ya spadixgith a woody spathg
(Bor@gsus), or cg

or hergféphrodite (Livingstonia),
re of smallgize and produced in large

exstipulate, comp
In some palms (

hich
pound

ers at the base or at the
s are inter-mingled or
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Fruit: Usually a berry, fleshy or fibrous waxy coating on the fruit; the mature fruit contains a single seed

(Phoenix); drupe (Cocos nucifera).

Seed: Endospermic.

Pollination: Anemophilous or entomophilous.

Floral formulae - Male flower : ® § P33 A3.3 Gy
Female flower : ® ¢ P3.3 A9 G, or 3

Hermaphrodite flower : @Y Py,3 Ag.3 Gg)or3, 1
| |

_':;; / / / 4
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Economic Importance of Arecaceae:

1. Food: Pith of Metroxylon rumphii and M. leave (Sago palm) yield sago of commerce. The sap of Borassus
yields a sugar, which on fermentation gives alcoholic drink “Toddy”. Fruits of Phoenix dactylifera are very
delicious and eaten throughout the Arab world. The nuts of Areca catechu serve as a asteringent and used with
betel leaves. The milk of Cocos nucifera makes a refreshing drink, endosperm is eaten raw and stored when dry.
2. Medicinal: Tender leaves of Calamus travancoricus are given in bilousness, worms and dyspepsia.

3. Fibres: Mesocarps of the drupes of Coconut are sed for stuffing pillows and sofa sets. The cane
of commerce is obtained from Calamus tenuis andliC. rotang @8nd are used for making mats, baskets and other
furniture.

Borassus flabellifer — yie

Y

IS used

&5

Male inflorescence Male flower L S Male flower Staminal tubes

Female inflorescence Female flower L S female flower T S Ovary

Male and Female flowers of Cocos nucifera

\ o
Vegetative characte of Cocos nucifera f.A--B.A..‘.l“JB‘ ‘e
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Ripe coconut T S Ripe coconut

N
Zi v e e W

MALE FLOWER FEMALE FLOWER Al
Floral formula: Br, Ebrl, @ &, P, .. .. A, G,  Floral formula: Br. Ebr,@, . P20 200 Ay Ggyorg B Young plant L S of young plant
Floral Diagram of Cocas nucifera Male and female flowers Male and Female flowers of Cocos nucifera
V -

s
ABALLl\e
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Musaceae: Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Monocotyledonae
Order: Scitaminae
Family: Musaceae
Characters of Musaceae
Plants are large herbs with
bracts; Flower zygomorphi

ith large often petaloid
QL united, stamens 3+2 and

se stem, or tre d inflorescencg
ermaphto %Mﬁer&?%md ofté

staminode, g#ggcium trigarpellar, WUS infe definit@yovules igge&ch locule,
fruit berry #F capsuT®ngfed end petTtn p
CommogpPlants of this fami : B

The famil 3 anafa ) era and 40 g#€cies. It
is distributed i [oF: ' a Jstrali i g singlgg@enus Musa
and 10 specie N yas usa has 33
species, Ense
A. Vegetativg char
Ha Plants are g
Ro@t: Adventltlous
Ste Undergroun
thefleaves are roIIed round
is tall, Stove=emd un-
Ravenala has voody,
Leaf: Large arfgl oval
is convolutely r@lled u
B. Floral chgfacters:
Infloregg@nce: The aerla
spadix \With several woody
flowers ingwo rows, i
Flower: La\gegsffOntl
usually at th€ upper end @§the i

uckers. /” a “

which th
oks

ferbs, peren jal, may attaln glght of 5 mem-\\

. The sheaths ¢
Thé&%erial pseudo ste

U124

S\Nawe

lade@vhen young
Ilel \@nation.

talk and sheath long a

|dr| stout, parallel vei

or panicle, OMganicle
athe enclosing clusg€rs of

8 nisexua bisex n mog@ecOWeunadE flowers
e and the female at th racts; g#flgomorphic, epigynous,
incomplete, plenty of honey gresent.

Perianth: Tepals 5, in twg§rows of three eacrA(BAl-pla*Jld unequal in shgpe and size, superior. In

Musa five tepals united ing a tubular stymetre while the sixth posteriggstgpal is free arfjj boat shaped.
Androecium: In hermapiggdite and ghale floweng stamens siffy — all fertfe (Ravenalgh, usually 5 fertile one
posterior stamen is absent o igode (Musa), fllament filif@rm, free, stitfRandgstractive, anthers dithecous,
linear, introrse, dehiscence by vertrcal slits.
Gynoecium: Tricarpellary, syncarpous, inferior, t
axile placentation; style single, filiform; stigma trilobed.

In male flower rudiments of ovary in the form of nectary is often present.

Fruit: Elongated berry (Musa), capsule (Ravenala), schizocarpic (Heliconia).

Seed: Hard, arillate, deeply coloured, endospermic or non-endospermic, yellowish perisperm. In cultivated
varieties seeds are absent and propagation by rhizomes.

Pollination: Entomophilous due to coloured spathe and honey. Sometimes ornithophilous (by birds).
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Floral formulae:

Male flower : Br ol {P.g.:- o) ar 3ed or (3e2) ] A321 stammede:
Female flower : Brolo 0 Py o wsed o Gan

7T
/,/;’.' BUW
[EE BB
pEEmEn
waumey/

174
SR
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Spathe

Flower

Fruit

Branched
¢ spadix Inflorescence

Spathe with flowers

Outer tepal
Pseudo Inner tepal
stem
Stigma
-— Anther
-, i Labellum
Habit Ovary iy
Fused tepals Labellum
Bisexual flower
Anther
Stigma
Filament
Style
Stamens
socdle @) Floral di
va
il ry ora -lagram
ARlBiioE mdian Floral formula : Bisexual ﬂclwer
carpel B"-,Eb"'-’%@ P(3+2)+1 ’A3+3’Gl3)
C.S of ovary Gynoecium

Figure 5.24: Musa paradisiaca
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Economic Importance of Musaceae:

1. Food: The genus Musa is of great economic value and possesses several very important species and varieties.
It is extensively cultivated in tropics and subtropics for its edible fruits.

The fruit of Musa paradisiaca subspecies sapientum (Banana H. Kela) when ripe is eaten as fruit.

The unripe fruits of banana are dried and ground to form plantain-meal. The green bananas are used as vegetables
and are useful in Diarrhea and Dysentery.
Banana is a good source of digestible starch. The rige fruits are @sed as diet in diabetes, Uremia, Nephritis, Gout,
hypertension, dysentery and cgpéffd ' Blgoholic drinks-banana wine.
Fruits of M. chinensis are g

like hysteria and epilepsy.
3. Fiber: From the sheathing

and.manufacture @f chocolates and biscuits.
f a8ed, which are woven into
ers. 1077

\\\\\‘§' 5 = 71/
\ \\\\“\\//%/’f e
= ”,//// 2/
=\

157 : Musaceae (Ravenala madagascanens's), Travellers tree : A. Single plant showing woody stem, B. Portion
of inflorescence. C. Flower, D. Fruit split open, E. Seed with comb-fike aril, F. LS. of seed, and G. Floral
diagram
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Orchidaceae: Distribution, Characters and
Economic importance

Classification:

Division: Angiospermae (Flowering Plants)
Class: Monocotyledonae
Order: Microspermae
Family: Orchidaceae
Number and Distributio
This family consists of abo®
temperate regions of the
(flowering g
predomina
General
Plants
nourishme
(e.g. Bulboph

pf Orchidaceae:

450 genera a XS;(&
Id. Thig i il
only ir@ imalaya

r hi&aae:
Qestri gL lexis) deriving®their

pecies widely distgbuted in the tropical and
and sec@d largest in angiosperm
PeMgsula thg i

from the nodgs
(1) Normal
2) '

ood materials andeamws.
6oped to fWﬁﬁWen :

. paEmEn

Le@ves—thick, usuall SCeNGE wi8CeMmENOr Sp

epigynoue=mediall 0 : Mh—freaw e oufer cﬁting of-3-sepals,
more or less sifilar, anekthe Wner of 3 ptals, more or less dissimilar; the two lateral pgla ike afjd resemble
the sepals but fge me etd is provided
with a spur, vagously the tyisting of the
ovary.

Stame 2 By just
under it o fertile stigmas whg€h are
more or |egg : j ers are
placed and projectin W is itself

receptive portion of the surfacg

B

functionless Dut bends oveRg
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The filament is united with the style (gynandrous) forming a column or gynostegium; pollen grains granular, or
powdery, more frequently united into

masses called pollinia, 2-8 in number and

each pollinium bears a cord, the caudicle,

which ends in sticky discs or glands known

as retinacula.

Carpels—(3); ovary inferior, usually coumn
twisted, 1-celled with three double_ parietal Rostellim
placentae bearing many ovuless
sticky, situated below t
facing the labellum.
Seed—  very  numer
exalbuminous.
undifferentiated. Sour canitaling
Floral Forrgfsef Orc aceae:c) nectar

1‘ L;r P6(3+3)’ Al or 2 G(m? Orchid Flower Structure

Rear sepal
Petals (hood)

Anther cap
Lateral sepal

Pollinium

Stigma
Labellum
Guide
markings to
direct pollinator
to pollen

minute,
Embryo— .

ANTHER

! PERIANTH
v

Anther-lobe

Pollinium LABELLLM
Caudicle 3 Prolongation

of rostellum

Disc
i~4-Rostellum

Stigma

Portion of
labellum

STEM
Fig. 4.152 : LS. of an Orchid flower

o
(FA
. [) LABELLUM
Range in Ny
Orchi s POLLINIA FEATI

) FLOWERING PLANT LE
A wide flora e STIGMA
structures s G e

The sepals
different in form or they
almost alike. The sepals
minute and indistinct
become somewhat co

larger, as in Masdevallia. T v/
be free or more or less united. odd TS OVARY FLORAL DIAGRAM
sepal becomes spurred in Disa, but in
Haemaria, it joins with the lateral petals
forming hood-like structure.

Variation in the form of petals is also noticeable. The lateral petal is obliterated in Coryanthes, but in Epicranthes
the petals are usually filiform. The petals become usually smaller than the lip, but sometimes become larger, as
in Oncidium. In Cypripedium, the petals look like narrow ribbon and occasionally they are one yard long.

& SVULE STAMINCOE ROSTELLUM
o

ANTHER

Fig. 100.1. Zouxme straleumatica L
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In Disa, the labellum becomes sometimes minute and narrow or becomes large with spreading limbs, as in
Odontoglossum, or they are curved, as in Cattleya. The labellum becomes slipper-like in Cypripedium, but in
Coryanthes it assumes a bucket-like structure. The spurred petals may or may not be present. The origin of the
spur is supposed to have been derived from the lip (labellum) or partly from the floral axis.

The incision of the lip may be various; it becomes either trifid or tripartite or the middle segment of the lip
becomes 4-partite when re-divide or it may often represent the simplest type of lip which conform to the structure
of the lateral petals, such as, in Thelymitra.
The odd member of the outer whorl of stamens, willich is situa
but a fleshy staminode is forgg : i
pentandra, they are foungg#
In Orchis, they are represa
The lateral pair of the inng
staminodes of different shap§g, Thelymltr

The anther may become erg rch and others, but generally
it becomes
vertlcally

O ¢ ms toNe hanqag®®wnwards
] . itY&grovi ith a broad, short THa
from w . itMNgge c and it is not puld@d off
with the re

The anthers aregpi 3 Pllen masses
become either 0 be u ed I kets\y some sort

of elastic net,
a! !r

ed opposite the sepal, becomes generally fertile
Cypripediunygafefallied genera. In Arundina
they assugge of leaf-like staminodes.

put in others they form

is ofte

ostasieae -
iginate a3 gmaotim Wistous, flat shion-like spo
n formm!,! ocegges t re carried up

the style-TIRe ‘ \“\‘“”/

The ovary magi : ] n provided
with longitudingl li g ¢ ing gF the fruits.
The Orchids re ne oggthree double

parietal plag
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Fig: Vanda tessellate (Orchidaceae). (A) Plant showing habit, (B) Flower,
(C) Flower with sepals and petals removed showing labellum,(D) Stamen,
(E) Floral Diagram, (F) Part of ovary with column, (G) Fruit.

iy - od
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Magnoliaceae: Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae

Subclass: Archichlamydeae
Order: Ranales

Family: Magnoliaceae
Characters of Magnoliac pe:

close young bUdS' flowers hermaphrodlte

1

Magnolig
belong i@

eastern ica, '. azil. and No
Examples:- Migheli g1l *@ isan U

mes climbi .Oils‘e g
/I‘l\\\
y ever- gree“orlaceous a:ﬂlm

llllll“

: Xt wmEy
' ence! [ ’ ’K ‘\:\‘III/
Flower: Lard i m in diameter (Magnolia, Frase\‘) comple

unisexual (Dr tic. Floral axis (torus) long
Perianth: Nind
whorls of t

stem and\leaves.

arranged in
dlgngated or

: splrally

ahfged‘beautlful sei
lobes linet ,_l

Gynoeciu : o : alamus
(gynophore), arely carpelg gogynum, placentation
Fruit: An aggregate of berrig asa w

Seed: Large, with abundanj Mﬁl em highly decorative.
Pollination: Entomophilg ad scented flowers.
Floral formula:

eQ'PQOfu Au Gg

Economic Importance of Magnoliaceae:
1. Medicinal: The root bark and dried roots of Miclelta chiammpaca are used as purgative, while the flowers and
fruits are used as carminative and in certain renal troubles and venerial diseases like gonorrhoea. The bark of
Drimys winteri and Illicium uerum is useful in medicine.

2. Timber: The wood of Michelia excelsa is an excellent commercial timber known as “white wood”. M.
acuminata, Manglietia hookeri, Michelia baillonii, M. dottsopa and Pachylarnax pleiocarpa produce valuable
timber used for mill work, furniture, musical instruments, toys etc.

B or folli
Dily endosperm,
due to largg
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3. Ornamentals: The species of Magnolia and Michelia are of surprising beauty because of their conspicuous
white and yellow-tinted, fragrant flowers. Flowers of Michelia champaca are used by womens to ornament their

hair and also offered in temples.
Michelia champaca yields ‘champaca oil’ from the flowers, camphor from the wood and scented water from the

leaves.

7
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Annonaceae: Distribution, Characters and
Economic importance

Classification:

Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae
Subclass: Archichlamydeae
Order: Ranales
Family: Annonaceae (CU§iard-apple fgil
Characters of Annonaceag:
Wood aromatic, leaves exstiulate, floral parts

UM free spirally arrangegl stamens with distinctive
enlarged and flat connectiveglynoeciu x c&
300 Spg iy i [

Number angmistributigg?of An
The familygomprises gene
regions g#the world. Some ge
genera @d 200 species. E les: B#yalthia, Annon tabotrys Miliusa

a it is represente@ by 26
{C.
A. VegetaWiye characte
@ ymeans 00K O|I prese the bark,
aneperenni ivaed asﬁl as Wild.

Habit and ha®gtat: Tr,
leaves and perighth |
Root: Tap, degp an

Stem: Erect, @ranc il woody, sometimes woody climbers.
L e goes® ple, e lpulate, distichous, gland dotted. _ zaws.
B. floral characte MAE BB m
L\
Ao<bofetimes caulfldurous in g‘ﬁ
er: K Z

AcTToronsiaj ic igodddgra due cein smed’aﬂs heg@ihap .
Stelechocarp®, com , /pogynous, perigynous (Eupomatleﬁ spirocyclic, o aro tic.
Calyx: Sepals®, sep se, valvate.

Corolla: Petal§6 in imbricate. Someting#s n@lincti into sepals

and petals sgg#€rianth i
Androegi#®m: Stamens

short angthick, anthers

Gynoecign: Carpels gumer wd rectacle apogérpous,
superior, urjcaredery, Wi ne, stié pall, ifonodora
(Africa) witlPSyncarpous By

ry an Iacentatlon
Fruit: An aggregate of berrigs, unite mﬁnnona sqUEmosa).

Seed: Large, numerous, of embedded ina , endosperm
Pollination: Entomophilgffs, due to ga
Floral formula:
BYK; C5.3A,G, or (@
Economic Importance of Annorteceae:
1. Food: The fleshy fruits of various Annona speciflics are jui@ and edible, and also used in preparation of soft
drinks and jellies. Recent analysis shows that they contain about 18 per cent sugar.

Edible fruits are also obtained from various species of Annona and Asimina.

2. Timber: Bocagea virgata, B. laurifolia, Cyathocalyx zeylanicus, Duguetia quitarensis, Oxandra lanceolata
and Eupomatia laurina yield useful timber.

3. Oil: The flowers of Desmos chinensis furnish ‘Macassar oil’ a perfume. The perfume is also obtained from
Mkilua fragrans and specially liked by Arab women.

and scented flowers.
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5. Ornamental: Artabotrys odoratissimus and Annona discolor are grown in garden for their scented flowers.

4. Fibre: The bark of Goniothalamus wightii produces strong fibres.
Desmes chinensis is an ornamental tree.

(

B. singie flower. C. Floral diagram. D. The flower after removal of the some of the floral members; s, sepal; pt, petal; 1,

forus with scars of removed floral members particularty those of stamens and carpels (in part); st, stamens; p, carmpeis.
FLORAL DIAGRAM E. Petal and sepal, F. Single stamen:; 1, flament; a, anther consisting of 4 microsporangia (polien sacs); ¢, protruded

Annona squamosa. A-Twig with fruit; B~-L.S. of flower; C-Stamen; D-Carpel; E-Floral diagram. connective (note the primitive type of stamen), G. Single carpel in s, H. The aggregate fruit - Etaerio of berries,

~ U

N - Fig. 26.2. Artabolrys uncinatus (Lam.) Merr. (Syn. A, cdoratissiums R. Br.). A, Twig with axillary solitary flower,
E

rm
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Brassicaceae: Distribution, Characters and
Economic importance

Classification:

Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae
Subclass: Archichlamydeae
Order: Rhoedales
Family: Brassicaceae (M@stard famil
Characters of Brassicacege:
Flowers actinomorphic rareR zygomorphic,

h ite; sepals four in two whorlgof two each, petals four,
diagonally arranged-crucifggn; stamen 'ﬁmxou&yr# bicarpelfary, syncarpous, parietal
placentation gaglocular dyg othew false septum (replum), ‘& ua or sMgula.

Number agd DisTTiggé#fon of%ﬁ ceae;
r

The fami includes 375 gene ed all over the w&ld but
mainly gonfined to the M
ExampleSNgrassica ol
oleracea var.Wgulora

(Turnip), Raph@hus s
A. Vegetative harﬁs:
Habit:

GegeraRIIcros, a
Nafturtium, Lepidi

(H. Band gg#hi), B.
rd), Bg#Ssica rapa

rbs@Eruc,

ssica, Capsella) or biennial or shrubs. Commgea<ndian
2 blMera) or by cord

o)

tative reprﬁction is b)‘l:ﬂwnta

roqss.

Ro@ts: ‘=l===:1| z

Tap Toums e conica ‘\w]/fusif mﬂpifor ip).
Stem:

Herbaceous, efect, cyifidricd (1beris, Brassica) rarel

species), glabrdls or soNgd and branched.
Leaves:
Alternatgg®t sub-opposi

generalNg sessile, hairy.

eody or some times reduj dganu & Brassica

ﬁestris). May hg caulﬂ*r radical (R2ganus),
ifi i ect or lyrate and with unig®state
reticulateNgenation. J

B. Floral cRargge¥s: 6 é‘
Inflorescence: I ‘0
Raceme (Brassica campestri§) corym fﬁﬁ c‘anbe
Flower: TJ

Pedicellate, hermaphroditg actinomorpiggrarely zygomorphic (Iberisgagd Teesdaliafy hypogynous, complete
or incomplete (Lepidium¥gnd tetramegdus.
Calyx:
Sepals 4 arranged in two whorls®r two each, polgsepalous (@ antero-posteri®and 2 lateral), 2 lateral sepals
may be saccate, imbricate aestivation, inferior.
Corolla:

Petals 4, alternate with sepals, polypetalous, petals arranged in the form of across known as cruciform. This
arrangement is characteristic of the family Petals usually clawed, petals generally equal rarely unequal (lberis,
Teesdalia) or sometimes petals may be replaced by stamens (Capsella bursa pastoris).

Androecium:
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Stamens 6, arranged in two whorls, outer two stamens short and inner four long (2+4), tetradynamous,
polyandrous, anthers dithecous basifixed, introrse. Disc like nectaries, variable in number, present at the base of
stamens. In some cases the number of stamens is variable — 16 (Megacarpaea), 4 (Cardamine hirsuta), 2
(Coronopus) etc.

Gynoecium:

Bicarpellary rarely tricarpellary (Lepidium sativum), syncarpous, ovary superior, unilocular, becomes bilocular
due to the development of false septum called rep pamel placentation, ovules many, style short, stigma
simple or bifid. The crucifer carpel has been a puzzlhg subject for the morphologists and their attention attracted
towards its for a long time. Acg#tWgg to some thglle are only Wvo carpels whifeNaghers hold that there are four
carpels.

Fruit:

Siliqua or silicula, someti
attached to the replum.

Seed:
The g mauc@ is epigea

Non endosp

Pollinatioy.

Self or cgpss pollinated; flowe ev $eea by insects
CardanWge chenopodifol %ﬁem 1lous pollinati

Floral for a: ‘®

es lomentum (Rapha usi| when the valves separate in agiliqua the seeds remain

0 the presenC®gf nectapgs. Cleistogamy is f§nd in
din Pringl

@ § K2+2 Cdx A2+4 GL_.

Economic ImffortanesBf Bffssicaceae ‘
This family igjof co

e economic iMportance.
Brdssica oleracea

callorapa (H. Gand-
Raf |
2. Oil:
The seed of B amp@s (0
medium. B. nidga (H. &l

@ral
After extractjg# oil the'Cake is
soil fertilig®. Raphanu

oil has §gestive propertiés.

3. Mediclges:
The leaves\gnd tcp@®TRboots d|um A euse' i i afceygh andgbleeding

piles. Roripp&ontana INg app astlmulan are used'Wbronchitis
and fever. The flowers are U§ed in pa otenc
used in rheumatism and goyf.

orrhoea. lberis amara is
4. Ornamentals:

Some plants are grown i
(candituft) Lobularia, Mat

. oleracea va
(H Shalgam

(MUsed 5 a cooking
# ake

ion of sarsG

bofrytis (HRPhy
@?Q

\\‘ | ] /4

o\ "//

white mustard) y|eId mustard 0|I or Karwa tel which @ wi

also used as
oil; this

used for g@

flardens for gg€ir DEameulgl flowers viz=@#®Tan Mus cheiri (wall flower), Iberis amara
a (stgfk), Hesperisi{rocket), Alyssum, Lunartg (hongs®) etc.
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T~ 4 petals
__—4sepals

4 tall stamen:

2 short stamens

Patterns of the §
Mustard Family

Mustard seed pods come in many shapes
and sizes, but always occur on the plant in
the same radial pattern around the stalk, a
“raceme”.

The seed pods
split open from
both sides to
expose a clear
membrane in

the middle.

Pl 26 Radis cultivde Raphanus sativus
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Rutaceae: Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae
Subclass: Archichlamydeae
Order: Geraniales

Family: Rutaceae (Citrus§gamily)
Characters of Rutaceae:
Leaves gland dotted, simple\gr compound; flo odige, hypogynous, actinggfiorphic with a disc below
the ovary; corolla polypetalqus; stamens i no r ofary superior, multilocular;
fruit capsuleggderry; arggfatic od
Number agd DisTria#fon of ér&

The fami}f comprises 150 aengénd 0 species o WhICh IndicNeg trl%enera with 71'§pecies.

The meggbers of the famil distrgglited in tropical emperate regiongnd t predominant in§outh

Africa anONQustralia.

Examples: o

C. aurantifolia em(&. i o) C. a
(Bilva), Murrg@a kcﬁu (Crry Ieaves) uta gr gadall) et

A. Vegetativ@chargaCters:

rfelos , FeRonia limonia

H P l‘l\\

Th plant are gene a 'monla Za xylum) Q\Cltr ia), rarely herb
(RUfa graveolens) ‘m str ) a rub but cf @eans o i thorns.

Ro@t: _ waumyy/

Ta OO i - ] . \\“-"/

o\ "//

Woody (Citru§ Fer
Leaves:
Alternate (Cj

id often thorny (Citrus), gl

, erdgt, cylindrical, branched

or compg# | oils,
exstipul@ge, margin entlr or

B. Flora

Inflorescerge: oo Re@Trraya 0se or
solitary.

Flower: Pedicellate, ebractefite, herm
rarely zygomorphic (Dictagghus and Correa),
and lateral flowers of Rutg
Calyx:
Sepals 5 or 4, free or fused;
deciduous.
Corolla:
Petals 5 or 4, polypetalous rarely gamopetalous (Correa speciosa) or absent (Zanthoxylum), variously coloured,
imbricate.

Androecium:

In majority of cases the stamens are obdiplostemonous and 10 in number; in Citrus numerous stamens with
polyadelphous condition; in Zanthoxylum 3 stamens and in Skimmia 5 stamens; anthers introrse, dithecous,
basifixed or versatile.

Ammb%

it becomes §amosepalouSgnd

amerous 0 etramerous (Acronychia

glar; imbricate; sometimes

Roogforphic flowe
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Gynoecium:

Pentacarpellary and only slightly united at the base or the sides forming a deeply lobed ovary with fused styles
originating from the centre. In Citrus and Toddalia the carpels are fully united. In Feronia the carpel is only one
celled with many parietal placentae. In other genera the placentation is of the axile type. Ovary is superior with
a prominent nectariferous disc below it. Ovule anatropous.

Fruit:

In Flindersioideae there is septicidal or loculicidal gmeeekemmsiioddalioideae a drupaceous fruit; hesperidium in
Citrus, berry in Murraya, Amphisarca in Aegle.

Seed:

Endospermic or exalbum jge¥s.

Pollination:

Entomophilous; insects are
The flowers are protandrous§Thus in Ruta t
shedding the pollen grains yMther aw.

The stigma #0Maggaturesgnd i

. i£ nod
still remaigfare once auain shew

Floral fgfmula: P

® Y K4-5 or (4-5) C4-5 ABor lOoraG(_)

Economic IThegrtancg BkRut

1. Fruits:

The genus Ciffrus p es number 0 rwts

(@) C. aurantigolia ( nimbu) has tric aC|d in its fruits and used in bilous v
essgiil

pttracted by the coloured Eetals the nectar secreted by thg/disc is easily available.

m&e .kely to the cenfife of the flower and after

again.

e stam ama the polie#Qrains that

%

itinh'l'hef it wall has

(b) U|t is dlgeml i\i‘\%\tom frtMall gives oil @
ber@amot. mqan

(©) aurantlum vm SA dl&\a@!# Oil resZm fruit wall.
(d)'e 8 (H- \“-n/

uring illness:~it*farifies Moo duceg thirst and

n awlilabl alcium, the

(e) C. sinens s (H-Musum
improves appdgite. &
(f) C. reticulat@ (H-S a

fruit wall alsgg¥foduces citrus
(g) C. lipgfioides (H-M#\l'
(h) C. INgon (H-Pahari N

(i) AegleYgarmelos (H-Bel).

[ dmthe wall.
and dysentery.
plant is corfgiderggs# o1y

rly uge?’m stomach disordgfs. The
(j) Feronia [W0nia (H-KA . ts edible; leaf and bark used 00 Ily.
2. Medicinal: Lah
Citrus is not only edible @it produces vi B’[A!Ij j n C (ascorbicgacid). Barosma betulina

produces buchu from its Igftves which isgiseful in urinary diseases.
Pilocarpus microphyllusgThe active gfincipisagilocarpine vy
opposite to atropine. JaboraMulgis prgPared from tie leaflets of his plant; thiis usgi#®in kidney diseases.
Murraya koenigii. (H-Katnim) nas#Several medicifal propertigs. The green le3§#5 eaten raw in dysentery while
bark and roots are useful in bites of poisonous arfimals whegl applied externally. The leaves are also used in
curry powder particularly by S. Indians.
3. Ornamental and miscellaneous:
Plants like Ruta, Luvunga scandens, Ptelea, Calodendrum, Limonia, Murraya are cultivated in gardens for their
fragrant flowers.

Zanthoxylum piperitum gives Japan pepper. Ruta graveolous gives French oil of Rue; Galipea officinalis yields
cusparia bark.

aus8g contractior@of the pupil — it is just
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Leguminosae : Distribution, Characters and
Economic importance

Classification:

Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae
Subclass: Archichlamydeag
Order: Rosales
Family: Leguminosae/ Falfgceae (Legun¥es family)

S
It includes 600 genera and 18000 speci ﬁMt&c st familgof dicotyledons. In India

the family isgfeggesented ¥ 1100 d 100 a_Thi i into h-familiegdqgsed upon
the floral cjgéracterSNGRg# 3 sub- i peteicT arane ilionaRgaePCaesalfiniaceae
and MimgSaceae by many botanists.

Sub-fagly 1. Papiliona
Flowers n8glianly zygo
diadelphous ogonad
Sub-family 2. Faesa
Flowers slightlly irre
Sub-family ¥ Mi
FIQEvETS actinomorphig;

gbls and petals valvate; free or,united, stameps#atesmany.
V7 LI AN

Papilionagcepe; trib ion,(;iﬂﬁra
\
ECONT p ce o

Classification
Division: Angg®Sperm lowe
Class: Dig#ftyledonae
Subcla$g: Archichlamyd
Order: Rigsales O . v
Family: L8gumingse®N\gabace @
Sub-Family$®®pilionac®e (pea ‘9
Diagnostic features: Herbs;$hrubs o ally climbers; aﬁr te, stipgfate, simple or compound;
flower zygomorphic, hermgBhrodite, cord li Ab{w 0 or 9 diad8iphous or monadelphous;
carpel one, fruit legume.
Distribution of Fabacea€-Papilionacgée:

It includes 375 genera. TheNgmily iglrepresented
family are xerophytes, mesoph ydrophytes afid haloph
Examples: Butea, Pisum, Dolichos, Vigna, Dalbegia.
Characters of Fabaceae-Papilionaceae:
A. Vegetative Characters:

Habit: The plants show great variation in habit. The plants may be herbs (Melilotus, Medicago, Trifolium),
shrub, (Butea, Flemingia), climbers (Lathyrus, Pisum, Vicia), twinners (.Dolichos, Vigna) and trees (Dalbergia,
Sesbania, Erythrina). Aeschynomene is an aquatic plant.

Root: A much branched tap root system, bearing bacterial nodules.

India by B0 genera an®y/54 spg#fes. The members of this
S (Desmodiu olium).
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Stem: Herbaceous or woody, erect or twinner, branched, angular or cylindrical, solid or fistular.

Leaves: Cauline or ramal; alternate, stipulate, compound mostly trifoliate sometimes simple as in Alysicarpus;
modified partly or wholly into tendril (Lathyrus, Pisum, Vicia) leaf base may be pulvinate. In Lathyrus aphaca
the entire leaf becomes modified into a tendril; in Pisum and Lathyrus the stipules are foliaceous and highly
developed, in Pisum and Vicia the leaflets are modified into tendrils. In Lupinus and Medicago stipules are
adnate. In Desmodium gyrans the two lateral leaflets perform autonomous movements. Sir J.C. Bose had done
much work on the physiology of leaf movement in i i
B. Floral characters:
Inflorescence: Racemose racegs® Ryely solitary affillary.
Flowers: Medianly zygogg#phic, heRgpaphrodite, pedicellate, §ightly peri ynous, comglete and pentamerous.
The papilionaceous coroll§is typical. TRggd@P&T Characters are ra T dnl

Calyx: Sepals 5, gamosepa§pus odd sepal anterior, sepaloid, ascending imbricate aestj@ation.
Corolla: Petals 5, polypetal Ofs, papilionace M @te st large — the gexillium or standard; next

two lateral ones-the wings g#alae; an rior and in to foriMg boat-shaped structure —
the keel or adescegfing im

Androecigm: Stamcne 10 or i [ ho onadcWp#Bls (Cr@galaria),
posterioggtamen is free and filarents ; In Arachis ten Sgmens
are morfagelphous and in 4}0ra

Gynoeciurmylonocarpélidry; o i i ovules ong#® ventral
suture; style lof@ slig ent the@ttene simgf€ or capitate

(Mucana).
Fruit: Legum§ or p@nde scent (Dalt‘gla) Io&

Seed: Nogsgaflospefmic

Pollination: Ento |Io /I;,-.;\;\\
Flgral formula: _Ja T L L\
ob § K (6) C142 + (2) A(9)+1or (10) G1. 3 TT L LLL

Ecomaigiclmport
1. Food: Thegfruits
Arhar), DolicRps la

(H. Urd), Lensgescule :
supposed to cgsftain vaﬁ
2. Oil: Th#Seeds of Ar*
hydrog&ation and largely 8sed as

also eateM\after roasting.

waumsy/
=\ /4 ] :
sativum (H. , Cicer arlemm’/(H. #jan cajan (H.

em), Vigna aconitifolius (H. Moth) Phaseolus radiggis ( oongy, P. mungo
asur), Glycine max n) are used as vegetale WUlse. Joya-bean is

le to meat.
dﬁ' vegetable Qigge after
cdttle feeding. Mun@eali is
3. Medicing: Gl a gla

@/SO Bvag, venengSum has
several alkaNo#®S and songimes aves g Abrus preegtorius (H.

Ratti) is said to remove spQs of le seeds have ght to @ astonishing degree and
traditionally used by goldsngiths. A‘d‘

Cyamopsis tetragonoloba g8yn. Psoraleg tetragono aea s are laxative, stimulant@gnd produce a colourless
essential oil. The juice offbesbania grafdiTTOreall@uvers is said (QuPFOVRgye sight.
4. Fibre: Crotalaria jJuncea¥gunn p or H-Swiin) yields filffes, which aRjused fg
canvas, sacks, nets etc. It is a bI?Sggibre.
5. Timber: Dalbergia sissoo (H. Shismam), D. latifalia (Indig
6. Dye:Indigofera tinctoria yields a dye — the indig®

7. Ornamental and miscellaneous: Many plants viz. Lathyrus odoratus, Clitoria, Sesbania, Lupinus, Genista,
Robinia, etc. are used as ornamental plants in gardens

Erythrina — (Indian Coral tree) is bird pollinated and produces beautiful red flowers.

aking rope, mat, coarse

rose wood) yield timber.
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Peru balsam and Tolu balsam are obtained from Mysoxylon. Gum tragacinth is obtained from Astragalus
gummifer. Gum is also obtained from Butea monosperma and Pterocarpus. Because of root nodules many plants
of this family can enrich the soil with fixed nitrogen. Hence they are often used in crop rotation.
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Fig 15.9. Papilionacese—Crotalaria juncea, A, lloworing twig with young pods: B, flower. C
gynoscium; D, androeciumy; E. dehisced frulty F, 7.5, of ovary; G, flotal dlagram,
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Caesalpiniaceae: Distribution, Characters and
Economic importance

Classification:

Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae
Subclass: Archichlamydeag
Order: Rosales
Family: Leguminosae/ Falfgceae
Sub-Family: Caesalpiniaceg (Cassia family

Characters of Caesalpiniagpae: Leav )EiMXW&ng)r ic; calyx@and corolla 5, ascending
imbricate; stgmgens 10 or g€, free m monocarpellary with lacenta®gn.
OeRgra 27 ies Whitl awes®BSmoRplitan in

Distributighl of CBegglfiniaceae: sub-fagasls 3 ojon.

distributigh. In India it is repre ] a ore than 2

Exampls: Delonix regia inclg® ‘ ini
A. VegetaBiye characte

Habit: It shoWg great y/amiati ) i g , Laesalpgfa, Saraca
indica, Cassia #stul ; all ty@es of plants
occur in samefgenu nderShrub ad C. tora —
annual herb. Bauhi

Ro Bpeand bra ; AR c
Stein: Erect, woo Aping, branghid, glabrouaml!m d h Mles and sping
(Pakinsonia). o 6 I'..-llel

Ledf: Alternate, lea : i ), znnate (Deloni
Cacsahmimi rrarm ; stipif]at® auhini i p ap@etot e fusi
two leaflets. @

Vi og, pentamgrous.
m*rdus the twoRgsterior

B. Floral chafgcter
Inflorescence: acern?
Flower: Pedig€llate, bracteate, Zkgomorphic, co gerig

gPals 5, free, o*hnat

Calyx:
sepals aRg united.
Corolla: Retals 5, in Tmari@ er ai @raca the petals aggftotally

reduced; frag, asgein\imbri tivation, Pesigg S
Androeciun® Stamens 10%ee, re W&mber of stamens by the
are 3 posterior staminodes; J@raca 3- ainJamari n
introrse. A.ﬁ AT.Uﬁ
Gynoecium: Monocarpel @y, ovary supgglor or slightly inferior, unilo
or curved, hairy; style log stigma siggple.
Fruit: Legume and never brésks upghto one seedgtl parts.
Seed: Non-endospermic.
Pollination: Entomophilous. -
Floral formula: Bf, Ob b K5C5A100r7+ 38td. G!

Economic Importance of Caesalpiniaceae:

1. Food: The flower buds of Bauhinia variegata (H. Kachnar) are used as vegetable. The fruits of Tamarindus
indica (H. Imli) are spicy and used as condiment. The seeds of Tamarindus indica yield starch.

2. Medicine: The pulp of the pods of Cassia fistula (H. Amaltas) is utilised as a purgative. The bark-decoction
of Saraca indica (H. Ashoka) is used as a remedy for menstrual disorders.

on of stgginodes. IN'S&ssia there
amens andgmonadelphous; dithecous,

ar with margigal placentation, straight
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C. sappan and C. digyna are used in tanning leather.

6. Ornamentals: Delonix regia (syn. Poinciana regia) H — Gulmohar, Bauhinia sp., Caesalpinia pulcherrima,

Parkinsonia aculeata, Saraca indica etc., are grown in gardens and along the road side.

Delonix and Saraca are liked for their deep shade

4. Dye: The wood of Haematoxylon campechianum vyields a dye called haematoxylin. This is an anatomical

3. Fibre: The bark of Bauhinia vahlli yields fibres which are used in rope making.
stain.

5. Tanning: The pods of Caesalpinia coriaria
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Fig. 15.3. Caesalpiniaceae-Tamarindus indica L. (Imli). A, flowering twig; B, L.S. of tlowe! g

D, T.S. of ovary; E, stamens; F, fioral diagram. Fig. 15.2. Cassalpiniacean—Cassia fistula Linn: Eng., golden shower; Yerna., amaltas.
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Mimosaceae : Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae

Subclass: Archichlamydeag
Order: Rosales
Family: Leguminosae/ Falfgceae
Sub-Family: Mimosaceae (Bcacia family)

M-Xin&

Characters of Mimosaceag Trees or late, stigile may be modified into
spines; inflogpggence cymgBe head owers actlnomorphlc h &te,s A, tetra or pggtamerous;
calyx and gorolla™ e, pet aries MimO%g. anyq(Acacia,

Albizzia)g€arpel one; frUIt lequ
Distribgfion of Mimosac
tropical arm
Examples:
A. Vegetative ; &

Habit: Herbs gMim i (‘ izzi yti ptuni oleracea).
Many membegs are i [
RoptsFg’ chb
Stelin: Erect or cli

] T

drical, solwwﬁwlth arane species vyiel

gu ,sometimessp@
Ledf: Cauline, ramal, Stlpl\ 5=gqma he rafledlntospme
petfOTERemimeg Me S ed into Mand aflﬂlldo- cafle

show movem@nts ( gsa, ia). _
B. Floral chafgcter @

Inflorescence:

ymo ad Q
Flower: Pedi#€llate or* sub-s i , aftinomorphic, hewgaphrodite,
hypogyng# ,complete,rﬁo 3 h: &
Calyx: §gpals 5, gamosepa G ghoid (AcaCia nilotica), inferig¥.

Corolla: Retals 5, pol etal e, inferi
in A BnLilamgnts long,

Androeciuly: 4406 Opis, |

anthers dithe€0us, pollen Qg kets often gland dotted toﬁéhe insegif.
Gynoecium: Monocarpellaryf ovary s ar tation, oneOr many ovules in a carpel;
style long and filiform; stig@fia minute and si ﬂcﬁﬂﬁ

Fruit: A legume or lomengim.
Seed: Non-endospermic.
Floral formula: Br 9(“((41 or (5) Cy or 5, Al0 or @ Gy,
Economic Importance of MimoS¥ceae:
The sub-family is not of much economic importang@e. A few nembers are however useful.

1. Acacia catechu serves as a host for the lac insects. From this plant Katha is also obtained. Gum arabic is
obtained from the barks of A. nilotica (syn. A. arabica) and A. Senegal. Saresh- a type of gum — is obtained from
Albizzia lebbek.

The flowers of A. decurrens var. dealbata yield a perfume.

The bark of Acacia yields tannin which is used in leather tanning.

2. The wood of Adenanthera pavonina is powdered and yields a red dye.
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3. Prosopis spicigera is grown as a hedge plant and also as a wind breaker in Rajasthan to check spreading
desert, acts as water indicator.

4. Durable timber is obtained from Acacia melanoxylon, Lysistoma sabicu, Xylia dolabriformis (Iron wood).
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Rosaceae : Distribution, Characters and
Economic importance

Classification:
Division: Angiospermae (Flowering Plants)
Class: Dicotyledonae
Subclass: Archichlamydeag
Order: Rosales
Family: Rosaceae
Characters of Rosaceae: SRgubs with prickles; iple arcompound, pinnate, giternate, stipulate; flowers
actinomorphic very rarely gsdygomorphi ﬁﬁl or y mcalyx gaglosepalous, 5; petals 5,
polypetalouspgtamens inggfinite; ¢ le; fruit a
collection gFacheMagd#tipe or po
Distribuigon of Rosaceae: It i nly ily. TIeNg family are worldWyide in
distribugon and are abundafit 4 : i enera and 3200 species
out of Wh8g 257 specie
Examples: RO%g spp, : , [ : yari uBerry)
A. Vegetative :
Habit: The pl
herb, scanden@or cli
AN OEeEEs~0 em
corfimunis (H. Nas
Ro@t: Tap, branch
Ste
plaCo=symmegins of er
present (Rosagpp.).
Leaves: AlterNate ra
stipule may b& min

d on sWgllen recep

erentfial prostrate
ees ke common
5 peksiea (H. 7 rmmR

ruit frees e.g. Prunus amygdalus (H. Bagam); Prung
9 ) etc VL1 A

40
'ﬁa g . an
».-‘._n-.«'.ﬁ arising fr tem cuttif = = 1
"-Q\ runn@&ﬁ%r:,\/eg ati\_/ZOpagaFion take
a’ ‘i y speuea;mgy//ﬂ] spiges, q)me D g

atel poupd, stipulate,
(R Rubyg), leaf base

conspicuous \ /
B. Floralg#haracters: - =
InfloreSgence: Solitary (Potenti Qsa servica} ro in racemosg imonia). terminal corygbose

mo
(Rosa mofghata), terminal c 8 e tyme (Potent] b
Flower: ASinogaefini®yery r or rargl/ tmigexualf(Spiraea
aruncus), perftamerous or ®frame rigynoygXRosa); stiP®es may be
represented by epicalyx (Frg@aria, Po : b
Calyx: Sepals 5, gamosepa#ous, adriate to t ABAL];‘FA epicalyx presefg calyx tube remains free
or adnate to the ovary, gregh, imbricate gigyalvate aestivation.
Corolla: Petals 5, or muligples of 5, pgfypetalO¥mosaceous, inge®ed on Mg receptacleBup variously coloured;
petals entirely absent (Potcfgyn, AfChemilla, Py@eum gardngria), or petodg maysPt indefinite (Rosa spp.);
sometimes stamens may be transt®med into petal fike structuges; imbricate ac$#Vvation in bud.
Androecium: Stamens 2, 3 or 4 times the number @f petals, mg@y be indefinite, free, commonly borne on the rim
of the torus; anthers small, dithecous, splitting longitudinally, introrse in bud; rarely stamens 1 to 4 (Alchemilla).
Gynoecium: Carpel 1 (Prunus, Prinsepia) or (Agrimonia atorium) or 5 (Pyrus) or indefinite (Fragaria and
Rosa), apocarpous rarely syncarpous, ovary superior sometimes inferior (Pyrus), axile placentation, nectar
secreting disc present between stamens and carpels; when syncarpous the placentation is axile, if apocarpous
then basal.
Fruit: Variable; drupe (Prunus), etario of achenes (Potentilla) berry (Eriobotrya japonica), pome (Pyrus).

nd \gaducous (Spiraeay
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Seed: Non-endospermic.
Pollination: Entomophilous-insects are attracted by nectar, colour, aroma or protandrous nature.

1 K (5) C5 AaG,. .
Floral formula: @fardyon ¢ I Cowa l-gor(2-5)

Economic Importance of Rosaceae:

1. Fruits: The fruits of Pyrus malus (H. seb), Pyrus communis (H. Nakh), Prunus persica (ll. Aru), Prunus
amygdalus (H. Badam), Prunus domestica (H. Alugk e armeniaca (H. Khuwani), Eriobotrya japonica
;Wlack berries and raspberries belong to Rubus;

Cydonia oblonga is Quince.
2. Medicinal: The petals g 3 :
The fruits of Prunus doRgestica are in le L igff. The roots of Rubus
fruticosus are used in dyseRgery and whooping cough. Crateagus ox. is & very good hgmeopathic medicine for
heart disease.
The fruits of Eriobotrya japg#i

' : Rosa albg,
damascdRa (Damascus ro&
amygdalusNga O

E~ Caroel

Fig. 55.3. Rosa indica. Stamen Floral diagram

Fig. 55.2. Rosa indica. Fig. 55.1. Potentilia.
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Family—Euphorbiaceae: Ristribution, Characters and

Economic impgrtance

Classification:
Division: Angiospe
Class: Dicotyledona€
Sub-Class: Archichlg
Orde eraniale

Family: EuPhe aceae
Ggflus: 283 (W)
decies: 7,300 (W
Distrio®gion: Throu d-hy enera are fhorbia,
Ricinus, PMdlanth ‘ ica Qud elSewhere W& family is

represented cacé ﬁn
Habit: Gre varﬁv' i it. THE ; trees. EUghor irta,fhyllanthus

ae (Flowerifg Plants)

ydae @'EM

niruri, Crgon sp, pulchemgima e beautiful
o .eilantnﬂ. : sp are shrubby plants. Euphor 12 Ieana . tirtica]li are CacCtosh
rubs. Ricinus is atd ahand becom mall tree-iKi \The ee of the family
h Sasay bt W, 4\ i

prefs.ente.d byw 3 thus SR rtrz)lal) Bi f|a java tiemjiva froxb lii, - etc. Heve
Y ight a fgatin gifth. ies of the gen

Jgrerane roplcm ers. Mé @ he me efamllywsg%rge t|0|qus Vegae

contain lat@.
Root: Tap and br h in gfarch.
Stem: Herbageous s flag@hylloclades.
The stemg®branched. indrical, In RicinU\gommunis.
Manyg#lems possess en and cactuSgjike in

appedgance.

LeaveSj The for ARG i m altegnate but sogfetimes
oppositeNe.ge®PhC |a h| edllant iti wer re@iormwigreagfopposite
in the flordl region.

Usually leaves are simplgfbut |n SO A ici anihot, e®. In many Euphorbias the
leaves are scaly and cad#fcous. In many ¢ uced to spines. IR\few cases the leaves are
replaced by cladodes. @sually the legmgs are stipulate. In JatrophassR., the stipul® become branched and
hair-like. In many Euplgrbia sp., €y are rept@sented by gIg#as or spi >
Inflorescence: it varies (Wagtl ay be racefgose or cyrflose or someRmesgs®mplex. In Euphorbia, the
inflorescence is peculiar knowrtas cyathium. In @yathium a garge number of ¥fiale flowers are stalked stamens
found around a central stalked female flower. TRe female flbwer has gynoecium only.

The complete inflorescence looks like a single flower. The bracts are being arranged like a perianth. The
bracts are united to form a cup-like structure.

In Acalypha the inflorescence is catkin. In Croton and Ricinus it is terminal racemes. In Jatropha it is of
cymose type and the flowers are arranged in terminal cymes. In Manihot it is in racemes.
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Flowers: they are always unisexual, much reduced, may be monoecious or dioecious. In Euphorbia sp., each
male flower is represented by a single stalked stamen. The flowers are incomplete, regular, actinomorphic
and hypogynous.

Perianth: Occasionally, both calyx and corolla are present, e.g., Croton. In majority either calyx or corolla
or both are absent. In Ricinus communis, calyx is present but corolla absent. In Euphorbia hirta both are
absent. In Jatropha sp., both are present.

In Acalypha indica the perianth has four minuf Fipetals. In Phyllanthus only sepaloid perianth is
present. In Euphorbia the perianth is absent or r@oresented By tiny scaly structures.

The perianth consists of 4 tod#ewgls. The calyx @nd corolla @nsists of 4 org’S8gals or petals. The aestivation
is valvate or imbricate

Androecium: The nurber of stamé g#FIcS from one to md fily as manygftamens are present as
many perianth leaves. InNguphorbia a single stalked stamen, In Ricinus sp., usually fi¢e stamens, each stamen
is profusely branched. In Qgatropha they aregt Is &ve h.

In many the stamens agg®Indefini n. The fi united. The anthers are
dithecoug ™y, dehigg® either

Gynoegfum: Thre®€arpels (@i X WSl erior. 9#€N loculegontains
one ogtwo pendulous, angtropous : is axile.

FruifSchizocarpic. T%@hits i X type of fruit is g@med
regma WMgh is charagiefistic (3 The Bridelia g€ drupe.
Seeds: it is @pdosp . i acle d i ns eigfer lie flat or

are folded vwiithin ‘
Pollinationf Usu ophllous throu y of insect§. Only crogs- pollinationfakes place.
In._manyedpecie le@ves and bracts become coloured and showy to attrac@the @acts Bometimes

emophily is a ung. /I;l-‘;‘;\\
he floral for e iffere are as folloWis: FTT 1 )\
Euphorbin — 3 Ko, CO, Al
Q K0, C0. G(3).

Ricinus — 32 o‘ K3, C0O, AS (branched) @

@ © K3, €O, G(3).
Cioion— & S KS, C5. A x
® ©Q KS, Cs5, G(3).

omic ort@ fth

*  Ornafacese® EupRarbia uIcher

* Poison- roots of Euphgrbia used for poisoning fi
BﬂL es Idren and dults. E. royleana hedges,

» Medicinal value- Eupforbia hirt
em- remedy of gout, juigemf the plant-stRang purgative, root bark

E

|Iy JL

latex - used medicingfly in several ways
» Euphorbia antiquoglim - decoctig
IS purgative.
» Jatropha curcas- seed ONggbiglliesel, manufdkturing cangles, soaps andQs adricant and for illumination-
purgative, tender shoots areedible,
« Jatropha gossypifolia, J. hastate, J. padagriBgmsaikaaad®ntal.
» Manihot esculenta (Tapioca) - tapioca tubers are exploited commercially to obtain starch, sago, semolina
and flour.
» Hevea brasiliensis (Para rubber) - latex, obtained from the bark of the tree, is used for preparing rubber,
which is used for tyres and inner tubes, waterproof clothing and various electrical goods.
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Emblica officinalis (Amla)- fruits are also used in diarrhoea and dysentery, bark, leaves, fruits, dyeing,
tanning, wood yields excellent charcoal. The pickle or jam is prepared from the fruits. The fruit is very
rich in vitamin C.

Emblica fischeri- fruits are edible

Putranjiva roxburghii (hedge plant)- nuts are made in rosaries, Hindus believe that if the hard stones of
the fruits are made into rosaries and placed around the neck of the children, they keep them in good health.
seeds also yield an oil which is used for burrjme=penpesgs, lcaves

ansparent soap, textile soap,
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NECTARY

INVOLUCRE FLORAL DIAGRAM

1
{ .

CYATHIUM
Fig.17.1. Euphorbiacens. Euphortia spp . plant with [atex and cyathium infiorescence
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Fig. 17.4. Euphorbiaceae. Crofon sparcifiorus.
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Family—Cucurbitaceae: Distribution, Characters and
Economic importance

Systematic Position:

Class : Dicotyledonae
Subclass : Metachlamydeae
Order : Cucurbitale
Family : Cucurhije®€tae
Genus 2110 (W) 37 (1)

Species : 850 (WR\90 (1)
Characters of Cucurbit&geae:
Prostrate herb bearing tggrils; |
monoeciQitagL less cogmonly g

eav ‘EIMXd spid; flowelgpentamerous, unisexual,
; stamens fi suaIIyI SS, free orggnnate, O inferior,
flesys#&00. i nd inYyes®ernatigg rows.

triloculgl, parietgifiCentati
Compgon plants of the famiy-
1. B€pincasa h|sp| i %
2. Ci us vulga
3. Cocci |nd| O
4. Cucumig meI ‘
5. Cucu
6. Cucuniis m
- gcumis s 7 LS c
. Cucurbita ”‘::“‘\ H
Cucurblta (::---“ z
-ﬂmqi \aumey/
ange arla : ; upE H
12. Luffa &cuta @
13.Luffa cklind ] _
14.Mimora$ca ch . b
15.TricpgSanthes a n uinaySnake gourd /
16.T4 osanthes pted gourd) *
Distr{gution : The mem 'efIy inha

mjf"oplcal regiQp8

memb&eys are wantigg in t
A. VegeRtiyss®haraegers:
Habit: MOstly annual ORgerennt
usually trailing, climbing #y means
Root: Tap root, branchegf may be thickene
Stem: Herbaceous, cligibing, angulag lar, branched.
Leaves: Alternate, pefiglate- petiol long an0™ollow; simpli~Tobed, eXgtipulate, pa#nately veined; tendrils
present in the axil of leaf Oragpaogite to the leaf.Win Acanthosityos the leavBg areg#Sent but thorns are present.
B. Floral characters:
Inflorescence: There is great variation in the Wflgrescen@e. Flowers are solitary, or racemose or cymose
panicles (Actinostemma).

Flower: Regular, mostly unisexual rarely bisexual (Schizopepon), incomplete, epigynous, small or large,
mostly white or yellow, pentamerous.

%n temperate region§’ The
c?ﬁsmall %S (Dendrosityos),

arely shrubs (Acanthosi

d and water.

Male flower: Produced in large numbers.
Calyx: Sepals 5, gamosepalous, sepals pointed, rarely petaloid, campanulate, aestivation imbricate.
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Corolla: Petals 5, gamopetalous at base (Momordica) or through out (Cucurbita, Coccinea), polypetalous
(Luffa, Lagenaria), may be campanulate, rotate, imbricate or valvate aestivation.

Androecium: Stamens 5, free or combined to form a central column, anthers dithecous extrorse, dehiscence
longitudinal or in curves; androecium may be modified.

Gynoecium: Reduced or rudimentary or absent.

Female flower: They are fewer in number than ers.

Calyx: Sepals 5, gamosepalous, calyx tube adnglle to the oVv@ry wall; imbricate aestivation, superior.
Corolla: Petals 5, gamopetg@®iSNinserted on calilyx tube; im@ricate aestivay perior.
Androecium: StaminQge®s 0, 3, 5.
Gynoecium: Tricarpelfgry, syncarp@
placentae make the ovar§to appear trilocular.
Style stout and columnar §nd bears a forkeﬁm cﬁ

The stigmas are commiggliral i.e. ividin the caMygls. This is explained by
assuminggtiMagach isgfjoint str 18nas of twiyadjacegis®®ypels.
Fruit: goft, fleshy™ndehis i large ze (CitRyllus sp.

Beningasa sp., Cucurbitassp. dispersal is by ex{osion.
SeedQExalbuminous, i
Pollinatieg: Entomo itous.

Floral formigiae: < M.le fNlower : & {K(5) C5 or (5) A5 or (5) GO
Female flower : @ ¢ K (5) C5 or (5) A O or 3-5 staminodes G {3)

\

Inferior, uniloCtT® parietal plg#entation, the intruding

] T

T\
conomic | ,;’:==l \?1
his family is p / begause its fruitsa@ I!I!‘
egetables a \“-',,’
1. Cucumig mel ' [ ieti SRhown: C. m . @omorf@cta i1s Phut

and C. mel@var. s is Kakri. Cucumis sativus is Khira.

2. Citrullu ulgar%'l'he uits are large and i ing summers; it is cultyate the sghdy beds of
rivers. C. vgd@aris v i egetable.

du; ware used aNgggetable.
4. Beffincasa heipida: ; ‘
5. Ladgnaria vulgaris th itisc
6. TricRgsanthggs® rU|ts a use
vegetablé
8. Momordica charantig ngreparatlo It is said to be useful in
gout and rheumatism.
There are a few plants g imporight medicinafly.
9. Citrullus colocynthis — pragifCes the alkalofgl colocyntilin from its fr e fruits and roots are used
10. Ecballium elatarium fruits produce elateria gdicine which has narcotic effect and useful in
hydrophobia.

3. Cucyy#ita maxim imai pepo is Safed
vegetable Fr ipe fr@igshells sitar is made
repar . angmiga is alsgfused as
7. Luffa acutangula: TF salso% etable.
The fruits a ﬁ
I1. Medicine:
against snake bite. The alkaloid is also used in dgher diseasgs
I11. Ornamental: Some plants viz., Ecballium, Sechium, Sicyos are grown in gardens.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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MALE FLOWER

COROLLA

ANTHER

,ﬁ\ SEPAL

L.S. MALE FLOWER

TENDRIL
LEAF

A MALE FLOWERING TWIG

SEPAL

OVARY
STAMINODE

TENDRIL

(%) (653)
S

E.~F—Fioral dagram

FLORAL DIAGRAM (MALE) FLORAL DIAGRAM (FEMALE)
Fig. 64.2. Cucurbita maxima. Fig. 64.3. Coccinea grandis.
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Family—Apiaceae: Distribution, Characters and
Economic importance

Systematic Position:

Class : Dicotyledonae
Subclass : Metachlamydeae
Order : Geraniales

Family : Apiaceae
Genus 1 295 (V\gs®O (1)
Species : 2850 (W) 180 (1)

Characters of Apiaceae!

Stem fistular, leaves alteggfite, muc Q ing leafgase; inflorescence umbel
or compgeyp,umbel gcasion ; ers_enigyn regullg rarel gamorphic,
hermapjfodite; C¥ug superi@ i g ive, F: lexed;Qj@fEns 5; 8@rpels 2;
syncagous, bicarpellary, wi i i tigmas — stylopo®ium is

presd@g fruit cremocar ]
Importagt plants i i ens (Celegfseed),
Coriandrufy sati i I I& carq#® (Carrot),
Ferula asgfoeti i { tivag (Parsnip),
Trachyspgfmu
Distributiin of : This family is commonly called carrot family. It was al3@ nal as URbelliferae.
¢ plants are di ughout the WW except the a&ﬁnmrgglons ‘ %f centreS 0

istribution are i fropical reg
.Vegetative ¢

abit: mostly herhs,
rarely Srrols wit‘ﬁ)

may
are very sefsitive

Aic odol t » ucts. mwmcl
Root: Tap, @ranch aimes swollen for the st of food material e.g., Ca#fot cus cg@rota).
Stem: Erec{§or pr&te; 8limbing in Pseud llen nodes, sometj d, uslally fistular,
glaucouggs® glabrous.
6*; ' [%0 , oSt *stipulate in Cugtella;
rum; si i ted decompound peifolate,

Leafgauline and r

alterri@{e, opposite in so i Apiast

petioleysually shegthing base, Wnggation re icQgie , muligcostate (Agffantia),
parallel giumagd Aci ' almatelyfSecsleanss

B. Floral characters: ga

Inflorescence: Simple orgompound Mmd cts called§pvolucre; in some reduced
to single flower e.g., in ghme species of Cen ;and to a compact hgad in Eryngium.

Flower: Pedicellate, bgfcteate (Cen or epracteate (Foenlc gperfect, com@lete, actinomorphic and
in some zygomorphiclgye to thegnlargemer@ of the outg¥ petals of'%ge margigg®flowers of the umbel
(Coriandrum); hermaphroCg, pghtamerous, epigynous, digg is present.
In Echinophora each umbel has a central ferflale flowergsurrounded by*male flowers. In Arctopus and
Aciphylla the flowers are fully dioecious. In Astfigaliasaa-dicrmediate condition is found.

Calyx: Sepals 5, gamosepalous, small teeth or scales or absent (Foeniculum), adnate to the ovary, valvate,
green.

Corolla: Petals 5, polypetalous, epigynous often emarginate, tips inflexed, valvate (Foeniculum) imbricate,
coloured.

Androecium: Stamens 5, polyandrous, inserted under the disc, anthers dithecous, versatile, introrse, filament
long, equal in length, bent in the bud but ultimately spreading out.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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Gynoecium: Bicarpellary, syncarpous, inferior, bilocular with a single pendulous ovule in each locule,
antero-posteriorly placed, axile placentation, style two; stigmas two; on the top of the ovary an epigynous
glandular-stylopodium is present.
Fruit: Schizocarpic cremocarp which splits into two one seeded mericarps, which remain attached to a
slender often forked axis — the carpophore; mericarps are longitudinally ridged, in between the ridges are the
furrows having oil ducts or vittae.

Seed: Endospermic, embryo small.
Pollination: Entomophilous dus to nectar, scenfnd protaarous nature of flowers.
Floral formula:
@orop YK(5) or0C5A5 G2
N

Economic ImportanceQf Apiaceae:

This family is of considefigble impor Mxm%uw view chieflf because the plants have

essential gil from whiclg€ondim Cine are prepar
Food: Cgfroltmgucug’aro

graveol@ns) are chietly used§p
Cong#ments: Hing { |
(Foe um vulgare w i
oleogum T™egin obtai
produces olg@gum
Fodder: Sefferal i—‘ anggbrses.

Medicinal§ Cent : a Very good a, are used W digestive
disgkeienss eucem raveolens (H. Sowa) is used as Dill water for_children. @oni acu laiiskiagls the
emlock plant. inally it is Miﬁu\m all s smm affections suc
s cholera, epile igm yields thesiRaToREoniing.

pium graveole or igs@Sthma etc.
gshy roots
Ornamen®@l: T
flowers.

p (Pas @ tiva) Mg soueePefcedanum

inum cyminum), §9aunf
rminatives. HigHJ is a
pr hing. RD#fema also

dezﬁr thall beautiful

Flower L S Flower
% Floral characters of Foeniculum vulgare
ABALWY®
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INFLORESCENCE

OVARY WALL

OIL GLAND

T.S. OVARY

PEDICEL
GYNOECIUM

FLORAL DIAGRAM FLORAL DIAGRAM
(ACTINOMORPHIC) ZYGOMORPHIC

Fig. 25.3. Umbelliferae. Coriandrum sativum Linn., Eng. Coriander; Verna. Dhaniya.

Fig. 25.2. Umbelliferae (Apiaceae). Centella asiatica (Linn). Urb. (Syn. Hydrocotyle asiatica L),
Eng. Asiatic pennywort; Verna. Brahmi.
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Family—Rubiaceae: Distribution, Characters and
Economic importance

Systematic Position:

Class : Dicotyledonae
Subclass : Metachlamydeae
Order  :Rubiales
Family : Rubiaceae
Genus : 500 (W) 76
Species  : 6000 (W)®51 (1)
Characters of Rubiace&e: Trees or herbs; leaves alternate or opposite; stipules intgfpetiolar or intrapetiolar,

inflorescence cymose; flQwers tetra or Wﬁhe&ohr dite, actinomogphic, epigynous, corolla,
; ecouss ok@erior, bNgcular with one or many

gamopetalous; stamens 4#5; epipe
erry.

ovules ing®algloculuggfruit ca
Commgh PlantS®&gRubiac

Coffegplant (Coffea ar
Morugda citrifolia, Ha

5 : jasemi gardeniXflorida),
- sychotria ipecacganha),

mbers of i3

family
A. Vegetatiye
Habit: Mqg#tly s

rs:
I@s (Grdenia, |X(‘, Muss@a gMmelia); indd % and § few herbs
(Galium,_Blbia), c
oot. Much bra d ta@b root syster).
tem: Erect, E»% 7"3‘7 9# Dy : (Lﬁria), brancheg
vlindrical or a r, hgi smooth; gman
) ) <), UGN . . am : . .

eaves: Cauline, ramall oppo Pp -“-‘41 icilla tire Qruteotiedl F&tipufiate, ules bristle lik

: v - erpetiolarsaaBFElimegllintrapetiol ar gramesseRt

Pentas) amd le

reticulate V@natio @
B. Floral cRaractéfs;

Inflorescengg: Sol (Ggdenia) usually cyl bose head (Adina}yfor led e; may be
axillary g#ifea arabica) or t&gninal cyme (M ra).
Flovgf. Actinomorph gomorphic ( biate as in Hegiquezigigmostly hermahgodite,

rarelyqunisexual, epigyno edicONgte or sessli Ci[ enia, Randia), QgCteateQr ebracteate, complejg, tetra
or pentggnerous, cylic, van coloUteg ’ e%

Calyx: SQpajs#0r 5, m& uperior, epal mod‘“ coloyfed b jkgrstructure
(Mussaenda), valvate. g

Corolla: Petals 4 or 5, gghopetalous; &Rhf'ﬂﬁ'& Asperula)ftubular (Ixora), valvate to

twisted or imbricate, sugérior.

Androecium: Stamengf or 5, rarel R (Gardenia), epipetalouss#8gernipetalous§inserted near the mouth
of corolla tube, stamef&gdithecousghtrorse, defliscing longif@dinally, stqerior.
Gynoecium: Bicarpellary, Yagelypolycarpellar§g syncarpous, inferior rardy hainferior (Synaptanthera) or

superior (Paganea), sometimes unilocular (Gar@lenia) withgone to many anatropous ovules in each loculus,
axile placentation (parietal placentation in Gard4gig gne sometimes bifid or multifid, stigma simple or
bilobed.

Fruit: Capsular (Anotis), berry (Mussaenda, Hamelia, Ixora).

Seed: Endospermic, sometimes winged.

Pollination: Entomophilous; ant pollination is well known.

/ \ _
® or op 8 K(4-5) C (4-5) A4-5 G (2-5).
RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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I. Medicinal plants: Bark of Cinchona officinalis yields an alkaloid called Quinine which is the best remedy

for malarial fever. The roots of Rubia cordifolia are also used as medicine.
I1. Beverage plants: The seeds of Coffea arabica, C. liberica and C. robusta are roasted and ground to give

Economic Importance of Rubiaceae:
coffee powder.

sTiIGMA ~

Mussaenda are cultivated in gardens for their
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]
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T = FLORAL DIAGRAM {zygomorphic flower) (sctinGeorphio-Rowss)
o
m & Flg.20.5. Rubiaceae. /xora coccinea Linn.; Eng. Jungle flame Ixora; Vema. Ranga Fig.20.6. Rubiaceae. Mussaenda luteola Delile; Eng., advertising flag plant.
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Family—Asteraceae: Distribution, Characters and
Economic importance

Systematic Position:

Class : Dicotyledonae
Subclass : Metachlamydeae
Order : Companulales

Family . Asteraceae Q§
Genus 1528 (\4#138 (1)
Species : 23,840('W) 708 (1)
Characters of Asteracege:

Mostly herbs or shrubsQor rarely tree opposite, exglipulate rarely stipulate;
inflorescence capitulum @ head surr

Ve

olUcre r# nd dis&florets, flower tubular or

3 m&;svctinom phic or_zg#emorphic,
: Retalous; Ily ditRge®®s, filaMent free

ligulate, #®wgrs bi- g#”unisex er mal penta
caryxpagpus, corohig’ gamo i
and apfhers united i.e. synge I

stigndgbifid; fruit cyps

positae (Sunflower famifi)

lacentation, style§lender

Importagt plant fle L © Chrysag#iemum
cinerariae®lium coc Iii, ichorium
intybus (@hico dfianthus §@annuus Jerusalem
Artichokel, La a gaitva (Garden lett araxacum
officinala¥l (Comuion gandelion), Tragopogon porrifolium , Wussilago

ara (Couglwrt)

istribution: IMhe »
opics and in cold i
A. VEJTtal Ve Cé
Habit: Hefgs (A
& Leucomegs).
(Caesulia a@aris).
Root: Tggfroot, sometiges
StenggfErect, or prostrgeg, '
also Pgesent (Helianthus); #labrous, solid or fistular, stegi may
be leafRike (Baccharis). %

Leaf: AReuas® rareNg oppo innia, DalMes o

exstipulate, mostly simpig -like (Senecio), unico

eaves@radic 7 petielgie #F sessile,
Iticosta#®€ reticulate vehation.
B. Floral characters: A-B ALL

Inflorescence:

A head or capitulum, g@nsisting of affewgQr large number of flowesslgr florets cloggly arranged on an axis
surrounded by involu bracts. T whole heall or capitulu@itls appareMy similar gg# single flower because
the involucral bracts perfo ogfunction of pr@tection.
In Helianthus the outer or peripheral, ligulate aid zygomogphic florets are €alled ray-florets; whereas inner
or central, tubular and actinomorphic ones are c@illgdsdiscafliorets.

In capitulum or head the form of flowers and distribution of sex also varies.

On the basis of form of flowers the heads are of three types:

1. Heterogamous or radiate heads. The outer or ray-florets are ligulate and zygomorphic and inner or disc-
florets tubular and actinomorphic e.g. Helianthus.

2. Homogamous-rayed or ligulate heads. All the flowers in the head are ligulate, zygomorphic and alike; e.g.
Sonchus.

AAREN

. gEgBRW | |
otyledo hey are W‘il gaipidist buthnd abundant i
waumsy/

RS 1.4

. SaswEr ;
ahlia, Sonchus), shrubs (Inula, Senecio) rarejy tre erngflia arborea
la) e areffemiaquatic

es w atex. Stem tUNgLs are
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3. Homogamous-non-rayed or discoid heads. All the flowers are tubular, actinomorphic and alike, e.g.,
Ageratum.

Distribution of sex: The flowers of a head may be all hermaphrodite (Ageratum), or ray-florets are female
or neuter and inner ones hermaphrodite, or male; rarely the complete head bears unisexual flowers.

Flower: Bracteate, sessile, (Sonchus, Ageratum), complete or incomplete, hermaphrodite or unisexual,
pentamerous, tubular (actinomorphic) or ligulate (zygomorphic), epigynous and inconspicious.

Ray-florets: Zygomorphic, ligulate, pistillate, ogmestememgometimes also bisexual, epigynous.

Calyx: Modified into pappus or absent or scale-ike.

Corolla: Petals 5, gamopeta@®@SRighly colourddl, ligulate, §irap-shaped, vg"8ég

Androecium: Absent

Gynoecium: Either aggent or if pRgss en bicarpellary, SymeggaPus, inferiorglunilocular with basal
placentation, one anatrofous ovule; style one; stigma bifid.

Fruit: Absent; if present §ypsela. E &

Seed: Non-endospermi A R b

Floral fq g

Disc flafbts: B ob § or neuter K pappus C (5) A0 GI2) or 0
Flowg¥: Bracteate, sessi

ermaphrodit

’tinomorphic,
nt.

olou
Androeciur Sta ous,
Gynoeciumy Bic i ith
style simpl#, lon ifid.

Fruit: gsela.

eed: Non-end mi AR
L TS\
ollination: Er?ﬁ . W A /;l:l man

single @atropo

loral formula : mun
Br @Y K pappun Cy b, O v amm
Econo mpo Aste{ﬁfékz*:V \uuyy

1. Food: L@aves

suw edibj§.

2. Oil: The §eeds i isia yi :

3. Medicing# Soli i : i i ichi as aifug he roots of
Taraxa used in b dis . juice i cooling effect arftiygs used in
eye igflammation and g#§o for i spleeﬁargement. CeNgipeda

orbic@jaris is used in col . S i v
4. RubRer: It is gltgined i ; &,
5. Insectigig® he cagitula . cinerrigfoliutr are drigtl, poVWiggeg@land used

as insecticide.
Hﬂfnﬁﬁﬁ HelichryQum, Aster Helianthus etc.

6. Ornamental: Zinnia, @ahila, Cos
gknonia are the commogs e Rds.

are well known garden gfants.
7. Weeds: Xanthium, Bfumea, Soncff®®
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Floral Diagram of Ray floret

Floral Diagram of Disc floret
7N =~ Z— —
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Family—Asclepiadaceae: Distribution, Characters and
Economic importance

Classification:

Class: Dicotyledonae
Subclass : Metachlamydeae
Order : Contortae

Family : Asclepiadaceae
Genus : 320 (W) 53 (1
Species : 2,000(W) 33%()

Characters of Asclepia@aceae: Plants herbs, shrubs, mostly twiners and rarely treegfleaves opposite, simple,
wers hermap
p

entire margin rarely alterrigte; inflorescen Mﬁgce se; Ddite, pentamerous; calyx
of 5 sepals, imbricate; pgj#tts 5, ga cﬁ ris S

th of pefgls or stamens; stamens 5,
fused wi dgatic gyt form'g, tegium; palleas forming i
used 0

rpels O¥garpellar carpous,

ovaries ghd style e, only sii m disc, marging it folli\gs

Impogant plants of epiggiCeae: Ascl@ilas [ weed), As®epias

tubedigse (butterfly@d), @alotropis giga e),
, yHeny ndian

GymneThg sylvestre’ S indic
impecacuaha).

Distributiogy: 1t h ide distri@ition, b
A. Vegetatiive ch 3

Habit: Pefennia

S Cr)nstegi Daemia),

fICCulent (Stapeh AR

oot: A deep b[r%w ;’:- =“\;\ m

tem: Herbace s Woody belmaﬁ)jﬂs), : eth’ner or climbe
t. waumgy/

cavee=sunple, ly whorleet WE/~in Di

hidhgafﬂe' 2 leave
are modifidll into

B. Floral cRaract @

Inflorescengg: Mo m asiajgCyme.

Flower d#¥acteate or efjractesge i orphic, rarely Zfgomorphic
(Cerg#€gia), pentame

Caly®y Sepals 5, polysepaleus o uinc@l aestivation, somtimes

valvate
Corolla\Rgjel#®5, ggopetaloyds, B.Jobed, tWiSteee ¥ Or valva &‘ua mayPbe Stalyoghairy out
growth from petals — cofgyline c ptostegia, Cryptolepi taming#ube i.e. stamfhal corona

in Calotropis and Asclepigs. bﬁ@g a l ; ﬁ
synandrous, gynostegt ed with stigmatic disc to form gynostegium),

Androecium: Stamens 3

anthers dithecous, epigetalous, cohgfmggthe pollen grains of cag®falf anther Ugually agglutinated into
granular mass of tetra®&gr waxy p#flen called@ollinium (A8Clepias, Cagtropis). Tig#s each stamen has two
pollinia.
The pollinia of two adjacent “anther halves die connect@d together at tfie black, dot-like gland called
corpusculum by appendages called — retinacula iihaaa-p@!linia (of adjacent anther halves), two retinacula
and a corpusculum together form a single translator. So in all there are 5 translators.

Gynoecium: Bicarpellary, syncarpous, ovaries free, superior, enclosed in staminal tube, ovules many on
marginal placentation, each carpel is unilocular; style 2, free, distinct; stigmas united to form a pentangular
disc with which anthers are fused to form gynostegium.

Fruit: An etaerio of two, often widely divergent follicles; in some one follicle is abortive.

Seed: Many small, compressed with long silky hairs.
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Pollination: Entomophilous, translator mechanism.

Floral formula: Y Ksor) MM

Economic Importance of Asclepiadaceae:

1. Food: Gymnema lactiferum yields latex which is used as food in Ceylon.

2. Fibres: Some plants like Daemia extensa, Calotropis procera, C. gigantea, Marsdenia and Leptadenia
etc. yield silky fibres which axe used for makingifop 8 stuffing pillows etc.

Hemidesmus indicus i
asthma and diarrhoea.
4. Rubber: Cryptostegidgrandiflora is a natuWof rubber in India.
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5. Poison: Some species of Asclepias are important as live-stock poison. The sap of Matelea has been used
as an arrow poison.

6. Ornamental: Asclepias,
Cryptostegia, Hoya, Huernia,
Ceropegia, Periploca etc. are
cultivated for ornamental purposes.

OVULES ® PISTIL WITH TWO

FO&L%

Fig. 19.6. Asciepiadaceno. Calotropis procera (AK.)

\~
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1.7, Asclepiadaceas. Asclepias curassavica Linn. Eng. Blood flower; Varna. Kukstundl. , 15 Asciepiadaceae. Cryprastogia grandifiora R. Br.. rubbar vine: Verna. vilayatl vakhandi.
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Family—Acanthaceae: Distribution, Characters and
Economic importance

Classification:

Class : Dicotyledonae
Subclass : Metachlamydeae
Order : Tubiflorae
Family : Acapi®eac

Genus 50 (W) )]
Species 500 (W) 508
Characters of Acanthage
Mostly herbs, shrubs; I8gves opposite

¥t|p orescence cymose, flowers bracteate,
bracteolate, zygomorphigghermap flkr amosep&jpus, corolla pentapartite,
gamopetyBugyoften bigfpped; s 02d|d namo u andro alous; Srpels twg carpous,
ovary g#fperior, @€ plac S i : icidal Ule, se®ds non-
endosg€rmic with jaculators.

Comfigon Plants of A aceggfCrossandra, B : (s%atoda vesica), RBellia,
Thunbelf4g.

Distributioy The AR i ieftedl (@

A. Vegetatve ch

herbs, shn‘s or a’c

Habit: Plaiits ar, e grophyt (Barleria,
Blepharjs #Acanths), aglatic (Asteracantha longifolia). c
RcndBylindrical, nod

0ot. Branched
tem: Aerial, (:%
ollen, climbi g
e Hy cystoliths a

eaves: Opposite

prese eep ' ahe
B. Floral cRaracteis;

Inflorescerige: So i i i , di 2 ochg®ial cymes.

Flower: Brgbteate, pte, i , iceldt ssilefand brightly
colouredgfermaphrodi , , ogynous, Migtariferous
disc g#€sent below th(* :

CalyXy Sepals 4 or 5 gam yteri

Corollgg Petals 2t@b, bil
Androecup@®Generally 4, ertile sta d 2 sigfminOBeg,cabetalous,
filaments tree, dithecouSkgorsifi te with the corolla lo s? ther log@may be smaller than the
other and unequally placgff, anthers s mm&&

Gynoecium: Bicarpellag#}/, syncarpous, supe e placentation, cargels median, one or more
ovules per loculus, sty simple, stiggfagglobed, disc present belgy ovary.

Fruit: Loculicidal capSwee or rareydrupe.

Seed: Non-endospermic ho@Ks (jaculators
Pollination: Entomophilous.
Floral formula: Br, Brl op ¥ Kii.s) Cis)or & Azi20r20r5 Gy

Economic Importance:

1. Medicinal: Many plants of the family are medicinal. Adhatoda vasika and Barleria cristata are used in
cough. Roots of Rhinanthus, Ruellia are also used in medicine. Roots of Ecbolium are used in jaundice.
Andrographis paniculata is used for liver diseases. Fruits and leaves of Phlogacanthus thyrsiflorus are used
for fever. Leaves of Phlogacanthus tubiflorus when rubbed in water yields lather which is used like soap for
washing purposes.
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2. Ornamental: Many plants are cultivated for ornamental purposes viz., Acanthus, Barleria, Justicia,
Thunbergia, Jacobinia, Ruellia, are often used as hedge.

Fig. 144. Barleria cristata Linn. A. Leafy shoot with flower clusters (x §); B. One
flower with bracts (x1); C. Corolla split open to show the stamens; D. Ovary;

~
&1 E. T.s. of ovary.

Fig. 4123 :  Acanthaceae (Adhatoda vasica) : A. Portion of a plant with flowers; B. Single flower; C. Stamen; D. Pistil,
and F. T.S. of ovary

% o
aparis®
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Fig. 145.7 Hygrophila auriculata Heine. A. Leafy shoot with flowers (x{); B. One
& C,. Stamens: D. Ovary; E. L.s. of same. }

K 4
Fami © ¢fLamjeCeac:
Disfribufiofi, Chafact Economic ﬁrt ce
Systepfiatic ion O
< ass : . /l,;,.i‘:\;\\\

*  Subclass*®Wleta@hlamyd®sg T H

- Order : {lbifl L >

* Family: Labiata@ or la waamEy/

« Spdies:

Charactergpf La il ndulg¥ hairs; stem
rectangular ¥ cro ipulatf with hairs;
inflorescge verticellaster; i i us, bract®age; calyx
gamgg®Palous, persis&coro ilabi [ ; cium 2 four C8fed by
false §eptum, syncarpousgaxile disc; fruit schizgf€arpic
carceruqus. 6

CommoR\Q of My fa
piperata (H. Pudina), O8gum s . Tulasi).

Distribution: world widggdistributio

A. Vegetative characteg: 44-BA“J‘J
Habit: Plants are mogfly aromatic gMegs or shrubs (Leonotis, Bgg@stemon). Tr& habit is found in the
Brazilian genus HyptiSggd climbig habit in"Agnerican spe@#€s of Scutcljaria.

Root: Tap, branched, rarelfaggdvgfititious (Ment@a).

Stem: Aerial, herbaceous, rarel§y woody, erect @r prostratefjquadrangular, Mairy, branched, solid or hollow,
sometimes underground suckers (Mentha).

Leaves: Opposite decussate, rarely whorled, simple, petiolate or sessile, exstipulate, hairy with aromatic
smell, entire, pinnatifid (Perovskia), unicostate reticulate venation.

B. Floral characters:

Inflorescence: Very commonly verticillaster consisting of a pair of condensed dichasial cymes at each node;
often the verticillasters are grouped together in a thyrsus form; rarely solitary (Scutellaria).

a, Laffan(Meayerg Mentha
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Flower: Pedicellate or sessile, bracteate, complete, zygomorphic rarely actinomorphic (Mentha, Elsholtzia),
hermaphrodite, rarely unisexual (Nepeta, Thymus), pentamerous hypogynous.
Calyx: Sepals 5, gamosepalous, bilabiate (Salvia, Thymus) campanulate (Teucrium), persistent, valvate or
imbricate aestivation. When a bilabiate calyx is present the arrangement of the sepals may be (1/4) as in
Ocimum or (2/3) as in Calamintha.
Corolla: The corolla possesses a tubular base which widens towards the mouth. Petals 5, gamopetalous &
the five teeth are sub-equal and mostly bilabiate - a four lobed corolla arises due to the fusion of
two upper teeth. When a distinct bilabiate c@ndition isffound the arrangement of the petals may be
gamopetalous 2/3 i.e. two pgpeSNg the posteriofiupper lip affd three in the gAt8gQr lower lip (Salvia, Nepeta,
Leucas etc.).
In Ocimum, Coleus, Pfectranthus €% petals arrangemer gaggopetalous 4/ i.e. four petals in the
posterior upper lip and ly one petal in the anterlor lower lip. In extreme casesghe arrangement may be
gamopetalous 0/5 i.e. alghe five petals Io&llp that the coglla becomes one lipped.
Aestivation in the petalsg€valvate .ﬁ

nd pos en isgduced @fpresented

Androeg# picadly only
by a stagghinode; M @alamin rfect p@Pthe fiftheduced.
In Saiia only two stagaens¥on t

ised by peculiarlg long
conn@gtives which hel

Gynoecgg: Bicarpdllapy, s i eting disggilocular
becomes tetf@ocul i, each ¢@culus; style
gynobasic (@risin ) i r is @us uniform
without an variah

Fruit: ally s¢hig ic carcerulus or achenes or m A

utlets rarely dr
eed: Non-end
loral- formul

Brop ¥ Kas2)0rs Ci2/3)0r (471 0r (05) Az.zmd: G

% ( ) VS'“E &
OVARY ; A\ ,,‘4\
{0 8 Mo
‘ ((,\&') N KO N —OVULE i
cynosasic  afs Ss\ R ;
STYLE WP INS FLowen
¢ e o

NECTARY
T.S. OVARY

VERTICILLASTER
INFLORESCENCE

medici

serphyllum glve Menth
which are extensively u
Ocimum kilimandus ch

used in various ailme

CALYX
C

OROLLA

FLORAL DIAGRAM

CALVX
ZYGOMORPHIC FLOWER

Fig. 28.1. Labiatae-Ocimum sanctum Linn, (Verna. tulsl).

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY



http://cdn.biologydiscussion.com/wp-content/uploads/2016/02/clip_image002-56.jpg
http://cdn.biologydiscussion.com/wp-content/uploads/2016/08/clip_image004-220.jpg

3. Ornamental: Several species of Salvia, Coleus, Ajuga, Leonotis, Dracocephalum, Thymus, Lavandula
etc. are cultivated in gardens for ornamental purposes.

4. Perfumes: Aromatic oil is extracted from Thymus, Lavandula (Lavender oil), Rosmarinus (Rosemary oil),
Calamintha, Pogostemon etc.

5. Dye: Fruits of Lycopus europaeus yield red
dye.

LS. FLOWER
)~ VERTICILLASTER _

COROLLA CUT OPEN
ANTHER LOBE
CONNECTIVE

FLOWERING - ECTARY

TWIG
T.S. OVARY

FLORAL DIAGRAM
Fig. 28.2. Labiatae (Lamiaceae). Salvia officinalis Linn; Eng. sage; Verna. salbla sefakuss.
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ETHNOBOTANY: A GENERAL ACCOUNT

Ethnobotany is the scientific study of the relationships that exist between people and plants. Ethnobotanists
aim to document, describe and explain complex relationships between cultures and (uses of) plants:
focusing, primarily, on how plants are used, managed and perceived across human societies (e.g., as foods;
as medicines; in divination; in cosmetics; in dyeing; as textiles; in construction; as tools; as currency; as
clothing; in literature; in rituals; and in social lif§

Ethnobotany has its roots iggsBtaNy, the study ofiplants. Botdny, in turn, o@iMigd in part from an interest in
finding plants to help ig#it illness. W fact, medil€ine and bot@ay have alyflys had cl8gg ties. Many of today’s
drugs have been derive@from plant
Pharmacognosy is the Sudy of medlcmal and t roducts from natural plagl sources. At one time,
pharmacologists researchMyg drugs wer &i atural plant \orld, and physicians were
schooled ip plant- derivggPfemedie as modern nIQ ug reseafgh advanced, chemically-
synthesizZgt thgs repficed pla ReliC ustriaNiged cQuaefrs

Althqllgh research i e basis for so
devel®gment, the do
The 1990 ave see iff i i S, ol igni ource of

new pharma utlc | i i ! Nt medicine
remains the redo

South AmgFica, &xa
casiioegibve ofemgedig

Iverse number @)Ian species
DUrCES.

drug

| haS been regarded as a
al plants The jungles and rain forests of South Amerfga c in arfdgeredibl

A t||| unexploged, many uryﬂgmotent a1y ﬁul as medicing

qEEERAW

cientists have cultures yhi&h WhieBit thde régidns can provid
aarmously val S Ith. TOWHAL the rain fore

specialistsfare n : : illi ield."Fhis igfWhere the
ethnobotangt co

To discovegghe pra RNt i i able @t only in the
study gjgPlants them , D8 must underst how cultBggs work.

Ethn@Dotanists have h d us tosgderstand th te the rain forestSWwould

bring Yot only in terms o sequENRJoss of knowl dge about tropjgd plant tthe consequent géimage
brought§gn by thesMRyss o%cultur i ety, earth’s cgblogical
health

By necessity, ethnobotaMgis mu

i % This multldlsm roac gives ethnobotanists more
insight into the managegfent of tropl FB% of tremen®us environmental stress.
Unfortunately, due to #luman factors which nced the ecological D@lance of these delicate

ecosystems, we are prggently faced aQssibility of losingss

forests.
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ECON®MIC BATANY

STUDY OF THE FOLLOWING PLANS”VITH BOTANIGAL NAMES, FAMILY JAR ED AND ECONOMIC USES

SL. BOTANICAL COMME FA Y PART SE
NO NAME NAME USED

h S

v

I' N rt\-:‘- O
A to extraaf groundnut oil used in domestic food
A WA e used as caitle fodder.

Arachis hypogea Ground nut

Fabace
a )

Cocos nucifera oy A3 | C 9T, uskd as edible oil in food

herb yield arfyedible oil used in
several medjgfnes.

Sesamum indicum Sesamum

o

Saccharum officinarum  JSuga

Eﬁugar nd also extract alcohol
Beta vulgaris | Bee and-also as\g source of starch

Solanum tuberosum Potatg

. anro as @source of starch

Solanaceae Stem tuber
Manihot escul@ftc Tafwa éoas sourCe ormsmrch.

Euphgybiaceae Tubgrous ;‘
rOé ,,_._._-_-‘\
/) FIBERS  yummanl J
i stries®to manufactureficloths, bandages

Cott
‘% REFLSE i dirﬂdust JEegpTCpare cushions, sofa

Gossipium hirgutum

»o

Juteg
-2

Tiliaceae » i ture"of rougll cloths, gunny bags, sacks,

Corchorus capsularis
3

Cocos nucifers

Coir *

V.
Dendrocalamus sps i pulg@ pap@&lpdustriegpaper used as stationary
Bambusa sps good paper ghapkinSeagubpapers, card boards etc.
Eucalyptus sps | Eucalyptu M used gPpaper and textile

V.

Coffea Arabica Coffee Rubiaceae Used to prepare
cotyledon

alcoholic beverage

Thefeae Young d Bd |
leaves

Thea sinensis or Tea alcoholic beverage

Camellia sinensis

Used tORgrepare @
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Theobroma cacao | Cocoa jerculaceae seeds | The seeds gp grinding yield cocoa and chocolate.
VI. SPICES
Zingiber officinale Ginger ZingMyeraceae Rhizome Gingegs stimulantgearminative and diaphoretic. It is used
to Trour food styt, beer and other drinks. It is used as a
condiment in curges.
Elettaria cordamomum Cardamom Zingib ﬁm & as spiceg in domestic food preparations and in
g to inChgase the flavg

Syzygium aromaticum Bye sed t clovengil g@eTh pRgparation of condiments.

Cinnamomum zeylang@um | Cinnamon Stgim\bark S sp domeStic food pr8garations.

Ferula assafoetida ghd Asafoetid U iferae or G.?esin It is ly vegetable curi¥gs, sauces, and other

F. narthex e 1ac foodstuffSNit he digestion ang#fMetabolism of food.

Curcuma longa ’ urmﬁ in@ilseracgpe R Foodj \flavosgent adju Also used as stimulant,

, ERpecteiaht etc.

Crocus sativas Saﬁw Iridacea‘ Apartf from fl ou;'%and olouring properties it has
=, Stigma extraordinary m icinﬁalue Iso. Mostly used in exotic
>N A dishesslike sweets@Bir etc.

Myristica frag@ans Nutmég iSticacpae Drﬁeds Nf%\ondi entm

VII. TIMBER ! 1 of

Tectona grandj Teak rt ngcabiinet rksase building, f@niture, ship and

boatsoudiAg etc.

Dalbergia latifolia Ros@od Fabacéae Stem wood | Used in manufgCturiiagy furniire, door, ship, boat and

; : cabinet makinggtc.
VI, (-2 ME LANTS &
Withania somnifera Ashwagwa olanaceae

c%

Aloe barbedensis

Indian Alg

Liliaceae

2\

Used as a t@hic inpgeriatrics phgote strength and vigour
aphrodisjg€ and *enator. It is (Ngd for the treatment of

rheurggic paig, inflammation of joigs and certain paralytic
Itions for gl t pes of g€rvous disorders and as
sedati ﬁ‘e tregfMen i ity and in hypertension.

e longgPeen in use Tor hiccup, cough, dropsy,
atism, an@female disorders.

After removing tRe skin of leaves they are given in fevers,
cpdecment of thR liver, spleen and other glands, skin
diseas®, gonorrhge®, constipation, menstrual suppression,

piles, jaQndig® and rheumatic affections. The juice of
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ncles, piles, sciatica, rheumatism and
fevers. A salad of leaves is eaten in

Centella asiatica i P ive ®onic, diur®jc, antiphlogistic, blood

fAronic nervous diseases,
a and piles. The leaves are a
ps of dysentery of children.
|th milk in small doses in
s The fresh Jume

is of gredtvalue |

Ocimum sanctum Labiatae The leaves ar stomachic, anticatarrhal,
i ir decoction or infusion is
gases of children and liver

alaria fresh leaves are
ng. The leaf juice is
hage dysentery and

k vomiting and as an

per in the mor}
haemg

Fthe richest sources of vitamin C. The fresh
tonic, antiscorbutic, diuretic and laxative.
dvers, vomiting, indigestion, habitual
(Wer digestion troubles. The dried fruit is
g refrigerant, stomachic, antiscorbutic and
. It is given in diarrhoea, dysentery and

Emblica officinalis
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|

Vinca rosea or
Catharanthus rosea

Root bark

glepressio
Bfttion of musg

Azadirachta indica

Neem
(Margosa
tree)

Meliaceae

Pogostemon perilloideg

Pogostemon bengha
and P. cabin

Mentha piperita

Lavendula latifolia,
L. hybrida and
L. angustifolia

eMY&

| |

Labiatae Leaves The ol obtained §om the,leavel is widely used in perfumes
Lamiaceae (& The=onmissbiged as carminative,
A ausea and vorflliting. Qil is also

ugh syrups, nfbuth washes and

v ents _arealael prepared from

Iso ySed for flavouring purposes.

Labiatae or | Elewers ce offlavender oil used in soaps,
Lamiaceae ' he oil also used as insect
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https://en.wikipedia.org/wiki/Scent
https://en.wikipedia.org/wiki/Industry
https://en.wikipedia.org/wiki/Paper
https://en.wikipedia.org/wiki/Detergent
https://en.wikipedia.org/wiki/Air_freshener
https://en.wikipedia.org/wiki/Herbal_tea
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