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CHAfrTZR * k

IttSCUSSICai

In the present study 29 genera belonging to the Zanily 
&uphoroiaceae have been studied chamotaxencfcaically* The 
distribution oi various natural products in these genera is presented 

Table - g • Flavonols forised the dominant phenolic pigments, 
ia the family* Alkaloids and saponin* are also found to he 

v.idely distributed, -whereas the iridoids are restricted to only 
& lew menders*

Flavondle and saponins predominate the genus -Euphorbia* 
Alkaloids are found to be lesser in occurrence in this genus 

so also iridoids and tannine* 0£ the 13 tcccibcra of genus 

Euphorbia (including k of Cfcamaeoyce) studied the distribution 
of cheaical characters appears to be in agreement with the 

sectional and sub sectional classification of the genus as 
proposed by pax and iieife&n (1931)* The subsection Uhameayce 
oi section anieophyllum is similar to section poinsettia and 

thus does not possess a chemical identity of its own*
(Table - 13)*

Xh» separation oi‘ Cheigaesyce as a separate genus as 
proposed by .-.abater 1b6? and Ra^u and Kao Vj77$ does not gain 

any support• The data on chromosome number arm morphology 
lWebster 1967) also do not favour the distinct status of
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Chamaesvec* Therefore, it is suggested that Chaaaesvee may be 

treated ae a subgenus within the limits of genus .Euphorbia*

Moss et al, (1975), using enriched C^/C^ ^ isotope technique 

ratio determinations also had arrived at similar conclusions*
The concept of euphorbia as a primitive group as suggested by 
Xnaiadar and Gangadhara (1977) seems to be in agreement with the 

available chemical data* The higher percentage of polyploidy 
(in i*Q% of fsessbera) al so indicate the primitive status of this 

genus*

Inclusion of Euphorbia and ledllanthms in the subtribe 

Luphorbineae of tribe Euphorbieae also do not get such support 
from chemistry* Karyological (Han®, 1975) as wall as palynolo- 
gical (Anand <gt jil., 1932) are in agreement with this* The 

similarities between the genera appear to be a case of 
Parallelism or convergence in evolution*

Brldelia and Clelstanthua of tribe pfayllaniheae have 
been grouped together by Hutchinson (1969), and Pax and 
Hoffmann (1931)* They included various other genera along 

with Bridella and cleistanthus* Chemical investigation of 
Brldelia and cl&istanthus showed the presence of flavonols in 

both the genera* At the. same tine other genera grouped under 

phyllantheae by Benthae and Hooker also possess flavoncl of 
the similar type* Lesser occurrence of alkaloids and more of 

saponins also are noticed in all the members-* Thus the
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chemical findings does not support the separation of Sridella 
and Cleistanthus into a separate tribe Srideliaeae, and also 

supports Bentham and hooker's treatment of these two genera 
along with other genera under tribe Fhyllantheae* Inatadar 
and Gangadhara (1377, 1976} on the basis of trichogse and 

stonatal studies also arrived at si tail a r conclusions#

Phvllanthus. a large genus has been split into various 
subgenera and subsection by «ebeter (1336# 195©/# Some of 

these subgonera have already been separated and given generic 
statue a.g# irobllca (Gaertner) and kireanella (poiert), All 

the herbaceous phvllanthus members studied possessed 

Quercetin & Quercetin 3*-one while Etsbiica contained quercetin 
and tanaina# Klrgaaclla does not contain any ilavonoid 

compound# 5aponins and alkaloids were however* present in the 
germs* Glees contained both .mercctin j'-oase and koempforol 

A'-orse and promrthocyanlns# On the basis of chenical findings 

the separation ox kebiica* Klrganelfa and Cicca fro® 
Phyll&nthus complex as has been suggested by tsbster (1936, 
1953} in justified#

Webster (1973) and &n$mtI at al# (1982) showed that 
rhvilanthua and 3gavnia have different morphological structure# 
Hans (1973) reported that Phyllanthua and Brevnla have 

similar chromosomal complexes# the present investigation of 
Phvllanthus and Brevnla showed that both have similar type of 
flavonol compounds# Moreover, both possessed alkaloids and 
aaponina also* Xhus the observation of Hans (1373) on the
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placement of rhviianthus and Brevnla under the same tribe is
supported*

Hooker (1887) placed Jatrooha under subtribe Jatropheae 
Chrozophora under chroaophoreae and Acalypha, hallotue and 
Hicinus under Acaiypheas* Mans (1273) and Webster (1975) placed 
Jatropha and Chrozophora under different subtribes* ChesJLcal 
investigation on these genera showed that they should be placed 
under different sub trices due to the presence of Luted in 4*- 
oec in Chrozophora m has been done by Hooker. Pollen aorphoio- 
gieel studies on a nuaiber of Jatropha and cferozoobora centers 
also is in agreement with this vim (knead et d, 1961). Lehgan. 
(1980, 1981) studied several species of Jatropha for their 

epidermal tacrpruslogy and peiiolar anatomy (fable <4- )• All the 
species examined, showed basic paracytic stoats and triiocular 
3 trace nodal anatomy . f'he present investigation showed that 
there are variations in chemical characters in the genus 
Jatrooha which support the division of this genera into sections 
and subsections m has been done by Dcfcgan (1280)*

Webster (1275) included Hicinus under subtribe Kicineae, 
Acalypha under Acalypheae and k&liotus under Kottiorineee* Hans 
(1973) also indicated that Acalyplieae is taxonoalcally a 
complex group and on cytological basis comprises many genera 
having different base numbers* i'he chemical data obtained In 
the present study suggests that the subtribe /ic&typheae is a 
complex and unnatural group and should be split up into various 
subtribes. Webster (1975), Inamdar and Gangadhara (1977, 1978)
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also supported this view*

Pax and Hoffmann (1931) included DaXecbaaspia and Xragla

in the tribe Acalypheae si the subfamily Euphorbloideao under 
the series piatylobese* denth&a and Hooker (i860) placed 
these two goners in a separate subtribe plukenetieae of the 
tribe Crotoneae* Webster (1975) placed fragia under Tregilnae 
of tribe plukenetieat and balechamoia under tribe Balechaapieae#

Chemical investigation showed that both possessed 
quercetin and fcae&pferol• Moreover* both fasd saponins alas*
Thus the placement of both genera under the aubtribe plukenetieae 
is supported,

4*1 Evolutionary trends

Yerdus (1976} on the basis of germination studies on 
131 species tried to understand and recognise sain evolutionary 
trends in the family* The seedlings were studied with specie! 
reference to the shape and size of cotyledons* structure and 
behaviour of thevascular bundles in the various seedling parts*
In correlation to the evolution of the adults (Pax 1924} Pax 
and rioffraaim 1931} Hutchinson 1955* 1569) * it was demonstrated 
that the aorphoiogicai seedling characters show a pseudocyciic 
evolution in the size} that is the very small cotyledonary 
size of the phyllentheae (primitive) was followed by an 
increase in size until the Kgiant Cotyledons of Jatrooha 
eurcas (evolved; stage) and by a decrease (over evolved phase,
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Euphorbia); this gives m apparent return, to the ancestral 
type, This pseudocyd t is correlated with the pseudocyelic 
evolution of the vascular structures of the seedlings* The 
Eupfrorbiaceae begin with 4 hy#ocotylary bundles (Phyllanthus 
type) and go to 3 (aiscfaofia type); later this number decreases 
to 8 CheMafesciculary Euphorbia type) and finally to 4 (ietra- 
fasciulary Euphorbia type) since other typical examples of 
pseudocyelic evolution are known, this phylogenetic mechanism 
oe©;ss to have a certain general significance* The Euphorbia 
seedlings (of the 4 investigated sections) ©now in their 
evolution a small pseudocycl# in that of the family («tg*,a~4 )*

The chemical findings Involving 2b genera of Euphorbiaeeae 
do not show a dear cut pseudocyelic evolution* cn the basis 
of the clad!stic analysis genus e? Euphorbia occupies an 
evolutionary Etafus equal to phyllanthus along with genus 
pedilanthus* However, the origin of both Euphorbia and 
Pedil&nthus is the same but PedflanthUB takes a different 
evolutionary line deviating from Euphorbia ultimately attaining 
the same evolutionary status*

The Euphorbisceac with its ecological diversity and "the 
progressive reduction of the flower culminating unexpectedly 
and very successfully in paeudanthia that are functionally 
comparable to ordinary flower in other fasailies (Cronquist 
1331). Although a convincing Darwinian explanation is not 
available regarding Euphorbia and Fedilanthus* “fee taxaa can
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be looked upon as shrewd and judicious exploiters of the 
ambient environment and ©re very advanced in their reproductive 

features and at the same time retaining Quite a few primitive 

characters in their seedling morphology and cheoistry*

The concept of heterobathmy (Takhta^an 1^1} la* 

therefore, sought to be Invoked to explain the evolutionary 

trends within the family* According, to this concept, an 
organism ;ssy present a mosaic of combination of characters of 

quite different evolutionary level* Thus the -uphorblaeeae 
shows a mixture of very primitive to very advanced characters 

within its limits*

Verbus <l*e) also attempted to explain evolution within 
the Euphorbia* According to him the Euphorbia seedlings showed 
in their evolution a smaller pseudocycle included in that of 
the £ nelly.

Applying this pseudocyciie concept to understand the 
chemical evolution of the genus euphorbia* it is strongly felt 

that the concept does not provide a true picture of evolution

ary trends at least on the basis of available chemical knowle

dge* Scgining with the primitive section 21 thymala® there is 

a progressive chemical evolution through section jgoineettl© and 
Euphorbia ultimately ending in section fnisophyilua* The highly
evolved /uaisophyilua exhibits norm of methoxylation. and greater



—1— 

CO CD
—i—

sasDijd AjD|A*ooodAL| £0 jaquinN

—
i--

---
---

---
---

---
---

---
---

---
--

1--
---

---
---

---
---

---
---

---
---

---
j--

---
---

---
---

---
---

---
---

---
---

1--
---

---
---

---
^

W
ea

k 
M

id
dl

e 
St

ro
ng

 
Ve

ry
 Str

on
g x

A
cc

el
er

at
io

n b
os

ifu
ge

Ty
pe

 Bis
ch

of
ia

Fi
g.

 4
i P

ld
nt

 typ
es

 of 
th

e fa
m

ily
 in 

th
e fu

nc
tio

n o
f a

cc
el

er
at

io
n b

as
ifu

ge
. 

Tr
an

sv
er

se
 sec

tio
n of

 4 
sc

he
m

es
 rep

re
se

nt
in

g th
e di

sp
os

iti
on

 

of
 the

 pha
se

s xy
le

m
 - 

ph
lo

em
 in 

th
e h

yp
oc

ot
yl

e p
ar

t. A
sp

ec
t 

of
 ps

eu
do

cy
cl

ic
 evo

lu
tio

n o
f th

e va
sc

ul
ar

is
at

io
n in 

pl
an

ts
.



80

Incidence oi kaeapierol. Recurrence of the primitive chemical 
character (prcantU ocyanins) in a single species l-.hevneam need 
not be looked upon as a return to the primitive ancestral type*


