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CHAPTER » 5

CLADISTIC ANALYSI

5.1 Introduction

- Cladistics is a method by which the organisms are
ranked entirely on the basis of recency of common descent,
that is on the basis of sequence of dichotemlies in the
inferred phylngany.~ It alms st decreasing the amount of
gubJectivity and intuition. Cladistics, in strict sense,
does not allow the existance of polyphyletic grougs or an
existing taxon to be ancestral to any other exiating taxon.
. The czpea of parallelism, convergence, divergence and the
hybridization cannot be reprasénted in a cladiatic treatment,
The polarity of characters as well as the aelection of cute
groups are mostly lLeft to the Judgement of the taxonomists,
thus increasing the subjectivity. ©Of the meny cladograms
theoreticslly possible, the one which is most parsimonious
ia selected preferably by a computer. Cronguist (1587)
wiile thoroughly criticising the cledism, calls for
raestraint on the indiscriminate usage of the method in
deducing phylogeny. He suggests exercising a rational
consgideration in the selection of characters and advises %o
prepare the cladogras menually on the besis of wegner's
ground plan-divergence method {VWagner, 1480).
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In the present work, 2% genera belonging to the fanily
Euphotrblaceae have been subjected to a cladistic treastment using

characters sclected from sorphology, anatomy and chesnistry.

5.2 leghods

in the presant work, 17 oharacters from merxphol ogy, anatonmy
and cheslstry have been used for the construction of a cladogram,
Polarity of the morpholegical and anatomical charatters is
assessed following Cronguist (1968), Hutchinscn (1948) and T
Takhtagan (1580), ior the chemical characters the kncwn bio=
synthetic pathways and ¢orrelation studies were used to determine
polarity. 7The selected characters and their—pleaiamcrphic and
apomorphic states are represented in Table~35 - The disgtribution
of these chnracters in the taxe studied is represented in
TeclesIb,. 4in advanced (apomorphic) character is given the
gcore-} while the prisitive (plesicmorphic) character is given

the acores=l,

Yagner's bulls eye chart, consisting of a number of
concentric semicircles having a common base point, is prepared
in which cach semlecircle represents @ single evolutionary state.
These semlclircles are given nusbels 1,23 etce The total number
ef apomorphic characters corresponds to the total number of
senicircles, The score of a tmxon (i.e. the totel number of
apombrphic characters of a taxon) gives the extent of advancement

that taxon attained angd the corresponding semicircie in which
it iz to be placed,
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The hypothetical ancestsor having all the pleslomorphic
eﬁaracters, forme the ground plan. The comstruction of
cladogram strictly follows the pattern of the formation of
dichotonous keys of identlification found in a floras. The
length of the branch represents the total aumber of comwon
euaracters of that groups. SLSranching occourz at the point
where some members of this growp.scquire sdditiongl advanced
characters, From this node two branches diverge, one with
the acqguired characters and the other without them, Furthar
branching occurs with the acquisition of more characters. 7The
most advanced taxon occguples the farthest semiclrcle and that
taxon with least advanced characters occupies the lowest
semicircle,

The polarity of all the 17 characters taken is well
sstablished, 7The advanced character is given the score«1 and

pricitive character«D.

Se3. Rlgeugsion

The farily as a whtle shows dominance of prisitive
Charagters. pagayangs end jsgalyphs with a score of & show the
highest level of advancement followed by kailotusg, sebagtiania,
Drypgtes and ixocecarda with & score of 8 each. Ihe dichotomy
ocours below the first scnicircle due to the elimination of
flavonols in one group and this leads to the forastion of {wo
groups A (without fiavoncls) and 3 (with flsvonols}e fhere are

8 genera in group & with . Hevea Occupying the 5th level,
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Irewis, Chrogophora and lure at 6th level, Jatrophs 7tb;

ygllotus Bth, iacaranga and scalypha at the yth level of
advanceizant,

The group A proceeds to level three due to their two
apomorphic characiers ylz. the introduction of flavones and the
elimination oi proangnocyanins {characters 2 & 4). ¢f ihe 8
genern of this group © show methoxylated flavones {charscter 3)
and form a branch diverging from $he other branch containing
fevea and Hura which couwld not achieve any methoxylation in
flavonese In the second branch Hevea reaches the level of 5 and
since Hura has all the characters af §ggg§, the former is
derived from the latter, From the dichotomy at level 3, the
£irst branch proceesds further due to their wpethoxyllavones 1o
lavel four where L% further divides to two, the former with
unisexual and biscxval flowsrs {(character 15) and the latter
with blsecwual flowsrs only. The wunisexusl Iflovers and the loss
of tennins in the group takes this branch tuo clregles ahead of
Lowvel six which Lis toe evolutionary level achlieved by Irewig.
Ine %o resaining pglents of this group falliptus and Hagarange
evolve together but the former diverges Irom the latter by
agguiring diocecious flowverg. From the branch which proguces
only bisexual flowers, {hrazochora diverges to the level six
due to the ascquisition ¢f gyringic acid and the other hranch

tercinates in aealyphe through Jatrephs at level 7.

The group B which is characterised by the flavonsis,

divides into two branchies at level 1 resulting in a branch B,.
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which contain plante having lesser number of fertile stamans
(Less than 10- character 13} and the other B, with more than

10 fertile stamens. The formser branch (stacens less than 10)
procesds to level 2 where & dicketomy ocvcurs due 1o the elimi-
nation of proanthoeyaning in scme mewbers and retention of these
compounds in the fornesr, The branch with proanthocyanius
containa Clgea, Oridelis and Yedilanthus. Sridella diverges
early from the othur two and the [edilanthus is derived froam
Cigome The olner group without preanthocyaning reaches the
level 3 where 3apium is placed. From this point two brancues
erise one which elininates ayringic acid and the othor retains
it. The former branch evolves further where [mblice le placed
at level four. From Zgblica, hirpevella evolves on one slde
and Hreynis on the other side. 2reynia gives rise to puphorbla,
rauinot snd Fhyllantbus. 7The origin of gebastisnis end
zrypetes 1s traced {coubifully) to phyllanthus. Yhe second
Crauct possesslng syringle acid branches into three branches

Lesding to Clelgtenthus, Zragla and sporosa. Lxeoecaria is

derived from fragls. %he branch coutaining plantis coaracterised
By cany stowens divides further inte itwo branchese The Iormer
iine ends in a dichotomy of Riclnus and Baldogperumn and the
latter Lo Lelechampia and Croton. Sgcurinega is derived irom

Galechamnia.

vhen a comparigom of the cladograr is mede with that of
the existing classiflications, 1t showe the greatest sicdlarity
with the system of Senthanm and Hooker. A-total nmumber of 17



genera have been studied from the Crotoneae of Sentham and
Hooker, cut of which 8 are in group 4. Cut of the remaining
nine {(9) four are in group 8, and 5 in group B, Thua the
tribe Cretoneae of Bentham and Hooker is distributed in 3
different groups of the cladistic system., Iribe Luphorbieae
and Fhyllantheae of Bentham and ooker forms a single growp
(group Ey) in the clacletlie arrangenents Except he genus
seeurineda, ail other genera of the tribe Phyllenthese in
denthas and Hooker come wnder the groug 3’ along with the

trive Euphorbiencs

Suphorbla and pedilanthus have the same level of
advancement but net & recent common ancestry. IThe sioilarities
between these sebera appesr to s a coss of convergence in
evolution. Irewla, Hallotus and facarsnss which have besn \
put in subtribe Acalyphese have alan 2ome glosely on the

gladogramn,

Kebsterss Hcalypholdeae 1s alao clese to group & in
which out o the B generg gtudied 5 come upnder gy A4 in the
cladvaram, Sizilarly wobster's tughorvioideae, all mzemberas

excedt Hura are grouped under grow 2‘ in the cladogyaus,

Gyouwn Group 8’

1. Zrewis ‘ 1. 3ridelis '
Ze¢ Hallotus 2. Llelstanthu

3¢  Lmcaranga 3« CFhyllanthug

fig ;2\95’51 k”;‘h& by er gﬂtga
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