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GENERAL DISCUSSION

In the present study, five major families such as the 
Araaranthaceae, Chenopodiacese, Caryophyiiaceae, Polygonaceae, 
Cactaceae and seven smaller families via, the Kyctaginaceae, 
Petiveriaceae, Giaekiaceae, Portulacaceae, Phytoiaccaeeae, 
Baaellaceae, and Iiiecebraceae have been studied Chemotaxono- 
aically* Iha distribution of various natural products in these 
families is presented in the table^Jd. Flavonols formed the 
dominant phenolic pigments of the group as a whole. The 
Amaranthaceae, Chenopodiacese, Cactaceae, liiecebraceae, 
Petlveriaceae, i*y ctaginaceae and Polygonaceae are rich in 
these compounds* Ilavonea and glycoflavones predominated 
the Caryophyllaceae• Ail these groups of flavonoida are 
present in Baseiiaceae add Araaranthaceae• In Portulacaceae 
and Phyt&accaceae flavonoids are absent. Proanthocyanidins 
are seen in both Polygonaceae and Cactaceae, but their 
distribution is very less in the latter family* Alkaloids 
have a very restricted occurrence, obtained from the Phyto
lacca ceae, Cactaceae and Chenopodiaceae* Quinones and 
tannins are located only in Polygonaceae. Saponlns and 
steroids are universally present, whereas the iridoids are 
absent in all the families screened*

The presence of quinones as the dominant phenolic
iy-

pigments markj, Polygonaceae distinct from other families*
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^ Th© widespread occurrence of tannins and Ifroanthocyanidins In 
this family is another significant feature*, Such differences 

era also seen in other characters such as the ultrastructure 
of sieve-element plastics (Berh&e, 1976) and pollen morphology 
ical features (Mowicis© add Skvaria, 1977)* the similarities 

of the poiygonaceao with other families screened are restrict
ed to the widespread occurrence of fl&vonols, unilocular ovary, 
solitary ovule in basal pl&ceotstioa end a mere or less curved 

embryo*

The unique chemical characters t»f the Polygonaceae 
: justify their present placement in the monotypic order*the

Foiygomles* The presence of unilocular ovary and solitary 
' ovules in basal placentation and the curved embryo validates 

keeping the Polygonal©© in the subclass Caryophyllidae,

- alon^fc-ith the Cary ophyiieies*

The distribution of various classes of flavonoida 
demarcate two groups in the Cary ophyll ales* 2‘he first group 7 

containing the Amaranthaceae, Chanopohiacaae, Nyctaginaceao, 
Ilieceoraceae, Basellaceae, Petiveriaceae, Phytolaccaeeae and 
£ ortulacaceae .are characterized by the presence of flavonols

^ S

as the main phenolic pigment* (Though flavonoias were not 
detected from the members of Phy toi accaceae and Portulacaceee 
screened in the present study, the reports of flavonoida from 
other mailers of these taxa (Richardson, li»81$ loyie^eft,

196J) are considered here^i Except for the lilecebraceae, ell



these families characteristically produce betelains* Apert 
from this» alkaloids are detected in this group only* The 
second group containing the Caryophyllaceae and Molluginaceae 
are characterised oy flavones and glycoflavones (Daniel and 

Sabnis, 1986)* Moreover, they produce anthocyanlna, instead 

of betaiains*

Though the Illeceoraceae is,,kept in the first group, this 

family differs *fro® other families of this assemblage,, in 

producing anthocyanlns* It is^therefore^logical to assume 
that this family, in the absence of betalaln-eyntheslsing 

machinery and in containing anthocyanins is similar to the 

Caryophyllaceae and Molluginaceae* The occurrence of flavonols 
in sos© members of Caryophyllaceae brings the Illecebracaa® 

closer to the Caryophyllaceae* The two groups visualised 

above^wlthjta the Caryophyllaleo ^correspond to the suborder 

Chenoj>odineae and Caryophyllineae proposed by Mabry et cl* 
(1977).

Within the suborder Chenopodineae, the families 

Asaraathaceae, Chenopodiaceae, Basellaceae and -Hsytolacpacea© 
appear to be very closely related because of th© higher 
incidence of flavonols and in containing flavones and/or giyco- 

flavones in a few members* The Chenopodiaceae and Biytolaecaoeae 

contained glycoflavones* The Amaranthnceae and Oasellaceae 
possessed both flavones and glycoflavones* hone of the members 
of this group contained proanthocyanidins* In the second



group, consisting of the Cactaceao, Aizoaeeae, kyctaglnaceae, 

Portulac&eeae, ^etlveriaceae and Gisekiaceae, flavonols formed 

the sole group of fiavonoids* Fiavones and glycofiavones are
/• not located from this group, and at least two families contain- 

ed proanthocyanidins*

In the first group of families, the Anaranthaceae and 
' Baseilacese have more or less same pattern of flavonoid 

distribution and hence they are very dose to each other, The 

presence of fiavones and glyeofiavones keeps both these families 
et a hitler evolutionary level. Both these families may 

represent evolutionary lines originating from the fiavonol- 
rich Chenopodiaceae, The Aaaranthaceae retain many of the 

features of Chenopodiaceae such as sieve element plastids 
devoid of protein crystaloics (Befenks, 1976}, more or less 
same type of pollen grains CKowicke and Skvarla, 1977% and 

the mm basic chromosome number (Ehrendorfer, 1976) and are 
directly evolved fro» Chenopouiaceae, the Basellaceae'i's)-^-

V

unique in possessing cuboidal pollen grain iNowicke and 
bkvarla, 1976} and is also different in having sieve element 

plastids with globular protein crystalaids, thus representing 
another line of evolution fro® the ceWhopodiaeeaG,

tuIn the second category^Alsoaceae and Caotaceae are very 
much alike in possessing proanthocyanidins and higher frequency 

of incidence of flavonols. The prevalence of CAM photosynthe
tic pathway! is another notable similarity between these



families. Th© presence of 6-hydroxy ilavonei (Besuvin) In 
many members of Aizoaceae (Sanerdi and t&intaiwar* 1*71 i 
Baniei and a&bnig, 1986) keep them chemically distinct from 
Cactaceae* mmg the remaining families of this group^ only -tk 
hhytolaccace&e come closer to these two families in their 
features*!*- Phytoiaccaceaa share a number of characters withik

, -3f>

Aisoaceae such as round protein crystaloide in sieve element 
plastics, alternate leaves, thyrsold inflorescence, hermo- 
phrodite pentameroua flowers with single perianth, two (three) 
whorls of stamens, tried pate pollen grains, 5-free or partly 
fused carpels with axil® piacentation ami numerous ovules* 
fhe absence of proanthocyanidins and presence of glycoflavenes 
keep Phytolaccaceae in a relatively advanced position in the 
evolutionary sequence than Aizoaceae and Cactaccne« If the 
presence of apocarpous pistil in some members of Phytdaccaccae 
is considered a® of secondary origin (Hohweder, 1965, a#b)* 
the phytolaccaceae may well be derived directly fro© Aizoaceae*

Among the remaining four families;ctaginaceae» 
Petiveriaceae and Gisekiace&e exhibit some or the other 
features of similarity with fhytoiaccaceae. The Nyctaginaceae 
and Phytolaccaceae are the only families in Caryophyilales 
containing starch grains in their sieve element plastids 
(Behnke, 1976). The Petiveriaceae and Phytolaccaee&e are 
similar in ©11 characters except for the dry and elongate fruit 
(with 4 reflexed sharp, apical prickles) densely pubscent ovary#



hairy stigma and sulphur containing compounds present in the 
former family* the Giaeklaeeae are also closer to the 
Phytolaecaeeae in characters like nature of gynoecium (see the 

Chapter on the Phytolaccaccao for a detailed discussion of the 
inter-relationships of the Uiaeklaoeae). On the other hand^tke 

i’ortulaccacene show- certain similarities towards Aiaoaceae in 
character© like succulent nature and many stamens and ovules#

The morphological and chemical pea&iaritles of the 
Caryophyllales which hind them as an order obviously support 

the asonophyletic origin of this group* fhese characters are 

the production of betalains and p*type sieve element plastic®t
patitop orate type of poll entrains and the peculiar Caryophylla-

(

lean embryo!cgical syndrome*

Crqnouist (1S68) and Buxbaum (1961) derive this group 
from Iliiceaceae of the order 111 locals; a (Magaolidae) • Apart 

from the presence of apocarpous pistil there is nothing in 

common between the llliceaceae and Caryaphyllales* Chemically 
these two groups are very dissimilar* Anieatia (a toxic 

lactone) and scattered ethereal oil cells prevalent in the 

IIlicences© are unknown in Caryophyllaies*

Similarities between the Dilleniidae and caryophyllales - 
which b were cited in support of the dose relationships 
existing between these two tax© are not reflected in the 
chemical <Smracters* Mustard oils and iridoids* the



characteristic compounds of DUieniidae are not seen in any 
member of the Caryophyllales* the presence of sulphides in t(uT

i

Fetiveriaeeae •taUu to thiocynates of th* m,

he considered accidental*

aanuneuiales, another possible ancestor of caryophyllales 
(Cronquist, 1961) possess benzylisoquinoliae and aporphine type 

of alkaloid®, which are not detected in Caryophylleles*

A quest for the roots of Caryophyllales elsewhere will be 

& lot acre easier if one searches for the taxa rich in the 

precursors of Octalains, the characteristic pimento of this 
group* DO?A iuihydrojcyphenylalanine)» the precursor of 

Octalalna^h&s been reported in sany members of Fao&ies such 

a® ^haseoiua* Vicia. Cicer* Baotisia and frtocuaa (Andrews and 
Fradhaa^ 1966). stizolobic acid, formed toy the extra-dlol 

cleavage of BGFA, and which is found to be another intermediate 

in the biosynthesis of betaiains, is detected in the yound 

leaves of stiyolobium hassT1oo and Mucuna (Fabeceae) along with 

DOFA* The enzyme responsible for the production of stizolobic 
acid (4,5-e3ctradiol deoxygemse) is present in the Fab&ceae 
and Caryophyllal&s* (Bills, 1976)* sieve-tube plastids 

containing irregular protein crystaloids, which are more or 
less similar to the the p-plaatida of the Caryophyllaics*, 
are located in acme members of Fatal ea (cronquist ,1<jSl}* The 

occurrence of triterpenoid saponins and indole and quinoti- 
zidin© alkaloids in Fabales and in Chcnopodiacoae provides 

some more features of similarity* But the F&bales are



a •.relatively a far too advanced group for considering ancestral 
to the Caryophyllaies and these similarities evidently point 
to a common origin* thus the search narrows down to Rosales* 
the ancestral group of Fabalee* A number of morphological 
features seen in the C&ryophyllales are present in various 
members of the Rosales* Apart from the apocarpous pistil* 
apetalous flowers (Cunoniaceae* Davidsoniaceae)* curved embryo 
(Rosaceae* Surinaceae) and free central placentation (Chryso- 
balanaceae) are the Caryophyllalcan features observed in some 
of the Rosales* CAM phytosynthetic pathway is another feature 
of similarity between the Rosales (Crasesul&ceae) and Caryo- 
phyllalcs (Aiso&ceae* Cactaceae) *

Apparentlyj there is no doubt about the antiquity of the 
Rosales* Cronquist (1981) opines that ttif other orders of 
Rosidae are wiped out of existence the order Rosales could be 
accommodated without great difficulty as a somewhat isolated 
order of 2>lagnolidae” • All these evidences tempt anybody to 
assume that Caryophyilaies represent one line of ©volution from 
Rosales (or a prorosalian group) parallel to the line of evolut
ion culminating in Fabales* when this proposal was referred to 
Cronquist* (Senior Scientist* 'i‘he New fork Botanical Garden) it 
elicited the following comments.«the possible ancestry 
of the Caryophyilaies in or dust antecedent to the Rosales 
has enough plausibility to warrant further considerat
ion” (Personal communication dated 2nd Oct* 1987)* l‘he probable 
scheme of evolution of this taxon, is summarised in Fig*
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FIG.3. PROBABLE RELATIONSHIPS AMONG THE SUB CLASSES 
OF MAGNOLIOPSIDA (CRONQUIST, 1968)
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HAMAMEL1DAE

FIG.-4 MODIFIED DIAGRAM SHOWING PROBABLE RELATIONSHIPS 
OF CARYOPHYLLIDAE TO ROSIDAE


