CLADISTIC ANALYSIS OF

FAMILIES WITHIN  THE
CARYOPHYLLALES
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Cladistics is a method by which ;:e organisms are lanked
entirely on the basis ol recency oX common descent, that
is, on the basis ol sequence of dichotomies in the inferred
phiylogeny, It alms at decreasing the awount of subjectivity
and intuition, Cladistics, in strict sense, does not
nllow the exictence of polyphyletic grougs or en existing
Ttaxon o be ancestral to eny other existing taxon. The
cases of parallelism, convargence, divergence and
hybridisation cannot be represenied in e cladistic freatuwent.
he polarliy of charecters ag well as thoe selection ¢f oute-
proups are mostly left to fhe JMagernent of the texonozligst,
thus increasing the spuojectivity. i tne many cladopruns
c¢tically possible, the one walch i mest parsimcnious
s selected preferably by a computer. ULrongulst (1:37),
wWhiileo thoroughly criticising the claulisu, cells for a
regiraint on the indiscriminale ussge ol the method in

deducing phylogeny. e suggests exorclilsing a rational

6”4

consideration in the selection of characters and adviscs
to prepare tue cladogran msnually on the basis of Lapner's
grouncplan~givergence method (.agaer, 1330),

In the

2

resent study 14 fanilies, belonging to the

m

Laryophyllales end the related taza, have been subgdected to
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& cladistic treatment using characters taken from morphol ogy
and chemlstry, Though Wagner's groundplanwdivergence method
is followed largely, a number of lLogicel modifications are

done to produce a more parsimonicus tree.

Elghteen characters, itsken from morphology and chemistry,
have buen used for the construgtion of a dadograme. 0L the
18 apomorphic charscters gelected, 11 were from morphology and
tie rest from chemistry. Folarity of the ﬁg;ghdlogical
charaﬁters vas assegsed followiég/grcnqaist {1568),
hutchinﬁan \1948) and Takhtajan (1580); vwhareas for the
chemicel characters, the known blosynthetic péfhw&ya and
correlétisn studies were used. The selected characters and
their plesiomorphbic and apomorphic status are ﬁfﬁaentaa in
the table ‘20 . The distribution of these characters in the
families stidiles is represenited in the tﬁb&@i&i'. an
advanced (apomorphic} character was given a score~I, while
. the primitive (§1asiomoryhic} ¢harac¢ter was glven the
BCOre=U, =

sagners 'bulls eye' chart, consisting of a number
of concentric semicirclaa having a common bage point, was
pr@parea in which each gemicircke represented 2 sipgls
- gvolutionary state. These semicircles wete glven number
1:2,3 ete. The totael number of zpomorphic characters

corresponded ©o the total number of sesmlcircles. The score
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of the taxon gave the extent of advancement that taxon
attained and the corresponding gemicircle in which it 1s
to be placed, For e.g. if the texon & had a total ;cara
of 17, then it was considered highly advancedfend placed
on the 17th aemicircle,

The hypothetical anceator>hav1ng all the plesice
morphic characters, formed the groundplan., The construgte
ion of cladogram strictly followed the pattern of the
formation of dichotomous keys of identification found in
a flora. The length of a branch represented the total
nurber of common charactess of that group. Branching
occurred at the point where aome mexbers of this group
acquired additional advanceg characterse irom this node
two branches diverged, one with the acquired characters
and the other without them. Further branching occurred
with the acquisition of more characters. In the case of
clogely allied taxa; one taxon say B, was derived from a
closge relative 4, if B possessed all the characters of A,
in addition to its own acquired characters. But if B
did not contain all the characters of 4, both A and B
were considered two separate branches of the same evolute
donary line, A most advanced taxon occupled the farthest
sexicircle and that taxon with least advanced characters
occuplied the lowest semiricle.



Explanation of some of the characters used

8 ¥ind polination (anemophily)
vind polination in gymnosperms is a primitive character

whereas in angiosperm it is considered a derived condition
assvciated with the reduction of perianth.

9. Flavones

Flavoenes are always assoclated with the advanced
group of anglosperns.

10, glygoflavoneg

Glycoflavones represent a primitive situation in
anglosperss, but when compared to the presence of more
primitive flavenols, the presence of glycoflavone is an

advanced feature.

1. Eroanthocyeniding

Proanthocyaniding form another feature associated with
woody nature., Their abgence is therefore advanced.
13« Exepenice oi tauinones

Presence of quinones is normally correlated with other
advanced characters, so it is alzo considered as an advanced
character,

14, Zannins

Tannins are found assoclated with primitive woody plants,
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and hence consldered as a primitive character. The loss
of tenndns in plants is a relatively advanced feature.

16. Eregence of perisperm

Presence of massive encosperm 1s & primitive character,
whereas presence of parispern as chief nutritive tiassue of

the embryo iz an advanced charactel.
17. Flavoenolg

Flavonols as the main phenolic pigment occur in large
amounts in primitive woody angiocsperm. ‘The rarity of these
compounds replezcent procasnes leading to the elimination of

these compounds.

18, Eantoporate type of pollen

It is generally accepted that the unleperturate and
tricolpate pollen grains are primitive and other type of
pollens are derived from it, hence the pantoporate pollen

is considered advanced.

The cladogram showing the relationships of the
Caryopnyllalean families and the Polygonaceae 1s

presented in ilg.s
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TABLE »>20, Showing the characters and their apomorphic

and Flesiomerphic gtatus

Sl Character

Flesiomorphic  Apomorphic

No, Score=0 Scorge

1., Ilacentation Parietal Basgal

2+ Habis vioogy Herbaceous

3e  Arzangemsent of lsaves Al ternate Cpposite

4y, Sex of the flower Blsexual Unisaxual

5, Tfiature of carpels Aptearpous Syncarpous

6. Nuber of stamens Unlimited Limited

7+ Husoer of ovules - Unlizdited Limited

& kature of pollination Entomgophilous Ansmophilous

9s Flavones Abgent Froesent

1Cs Glyflavones Absent Present

11 FProanthocyanidins ¥regant absent

12. Betalainsg Abgent Present

13. uinones Abpent Precent

14, Tenoins Fresent Absent

15 Ipﬁtype' plastids Abgent Precent

16, Nature of nutritive Endospern Perisperm
tizoue of the embryo

17« Flavonols . Abundanoe Rarity

18, Pollen Tricolpate Pantoporate




Showing the distributior of various characters in the facmilies studled.

TABLE = 219
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From the Cladogras it is evidont that the Polygonaceae
diverged from the rest of the families ai the base itself,
All other familiosp svelve together by developing Fetype
plastide, perisperm and eliminating the guinones. The
apgomorphic characters of tne Polygonacese elevate thia
fazily to the level EL

A dichotomy oceurrs in the Caryophyllalean families at
containing the Caryophyllaceas,
diverges in their inability
to synthesise betalains from the rest of the Iamilles which

2
ﬁev&lnﬁf betal aing.

level 33 one brancﬁ.)

Molluginaceae and Illecebraceae

The betalain-containing group forks at the ievel Lours
The plants acquiring pantoporate type ¢f pollen, limited
numbepr of stamens and the elimination of nroanthogyanidine
proceed as onc branch away from the other branch containing
Adlzoaceae and Cactacese, The Caglacsae ramainf at the ievel
fives. The é&z&ac&ns possesa ell the apomerghic charactar; of

A fesedl
the cgataceae)ia sddition to their oun acquired charuaciers,

50 Alzomceae which reach the level ?_ia derived £ron tae

Cactacens,

The group vwhlch acquired the pantoporate type of
pOllien, Llmitedn number of stamens and elimination of

proanthooyaniding reaches the level 6 whoere further



?/is unable to aynthesisa\slycefiavenes
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branching occurse The Poriulacaceae,; Nyctaginacene,
Petiverlaceae, and Gisekiaceae form the firat branch which
)ané Aparanthaceas,
Fhytolaccacess, and Chenopodiaceae form the second branch

wihich syathegises glycofiavones. Of the fadllies oi the

3 bl

72 £ 9 4-14 branch)tba Par%ulaccaceaé?g@’the wost primitive weober

7

of this group having a score of 11, From this famlly two
Lines of evolution i.e. the Nyctaginaceae on one hand and
tiha Fetiveriaceae through Gisukiaceae on the dthed hand
emerges; The former liue (Nyctaginacesae) retain the

entomorihil ous nature and the latter resorted to anecophilys

In she glycofiavene containing group dichotomy occurrs
at the level 10. The imaranthaceae and Dassllaceae having
flavones, form the first branch snd the Chenopodiaceze and
Fnytolaccaceae without flavones fora the second branche.
Since the amapanthaceae have all the characters of the
Baseliaceas,they are derived from the latter family. The

Chenepodiaceae and Fhytolaccacsae forked at the level 11,

in the brangh representing the anthocyanin group,
forking takes glace gt the level 10. The Iliecgb@aceaa
diverge from the branch containing the %elluginaéeae and
Caryophyllaceae, due to their inabllity to syntheslse
flavones. The doliuginacese and Caryaghyllaeaaa'which

elaborate flavenes dlverged at the level 11, From the



Ciadigitic analysie 1t L3 evident that the amersnthaceae
are the most advanced family aad ine Caglagsas are the

most primitive fanmily.
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