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AesrRlcr

The morphology of achenes of liguliferous compositae of India has been
discussed with special reference to their use in identification of taxa. A key to the genera
based on achene characters is presented. Diagnostic characters of the species found in
India are also given. A representative sample ofeach genus is illustrated.

INrRooucltoN

Plasticity is an attribute of nature which
enables living beings to survive over dis-
crepancies of environment. The main aim of
taxonomy has been to sort out least plastic
characters so as to form the basis of classi-
fication. The somatic bodies are more plas-
tic as compared to gametic bodies and as
such latter have been greatly exploited for
taxonomic purposes. The characters of
seed and fruit. in this connection, have re-
ceived more attention in most of the fami-
lies of flowering pla"nts. In the proposed
series, of which the present treatise is the
first communication, the detailed morpho-
logical characters ofachene are being ex-
ploited for taxonomic studies independent
of other characters. This in addition, may
serve to identify the seeds ofthe concerned
plants.

Compositae, easily the largest family of
flowering plants, embraces nearly 20,000
species distributed in about 950 genera
(Larvrence, 1951). In all of them, excepting

drupaceous Chrysanthentoides of Africa,
fruit is an achene, and shows sufficient
consistency within a species and diversity
of charactcrs in different taxa; yet reliance
merely on achene structure for such a large
group would obscure the very value of
characters. This is, however; a valuable
tool in regional floras. In fact, characters
of achene supplemented by other charac-
ters have been extensively used in several
taxonomic works dealing with Compositae
(Hooker. 1872-97 ; Rydberg, 1954; Ferris,
1960; Gupta, 1968, etc).

Indian Compositae are represented by ca
697 species (Datta, 1965). Though treated

variably, there is general agreement in
recognizing two subdivisions in the family:
Tubiflorae with ca l2 tribes and Liguliflorae
with a single tribe Cichorieae. The latter
characterised by prescncc of only ligulate
florets and milky latex is so distinct from
other Compositae that some authors
prefer to remove the ligulate genera into a
separate family, Cichoriaceae (Rydberg,

1954). It is reprcsented in India by ca 22
genera with nearly 80 species, barring
numerous species of Taraxqcurz recognised
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by Von Soest (1963).
Twenty two liguliferous Compositae

genera are studied for their achene charac-
ters. To determine the range of flexibility
if any of achene structure large number
of fresh as well as herbarium specimens
were examined. The reprcsentative species
are described in detail and i l lustrated, foi
other Indian species only distinguishing
characters are given. The characters which
were most static were selected for diagnosis
of taxa. In a very few cases where actual
specimens were not available for exami-
nation help was taken from literature.

KEY TO SEEDS OF THE I]VDIAN
LIGULIFERAE

l .  P a p p u s  a b s e n t  . . . . . . . 2
P a p p u s p r e s e n t  . . . . . . 3

2. Achene straight or slightly curved but
not sickle shaped, withor.rt prickles. . .

.. Lapsana
Achene strongly curved and sickle
shaped, with rows of strong prickles

. Koelpinia
3 .  P a p p u s  p l a e a c e o u s  , . . . . . . . . 4

P a p p u s  h a i r y . .  . . . . . . . 5
4. Achene short straight. . . . . .Cichoriunt

Achene curved almost sickle shaoed .
. . . . . G a r h a d i o t u s

5 .  H a i r s p l u m o s e  . . .  . . . . . . . . . . 6
H a i r s  n o t  p l u m o s e ,  s i m p l e  . . . . . . .  .  1 0

6. Beak (at least on inner achene) conspi-
c u o u s .  . . . . . . , . 7
Beak absent or inconspicuous (less

t h a n  a  m m  l o n g )  . . . . . . . . . . 8
7. Outer achenes beakless, inner with a

very slender beak, pappus hairs atta-
ched individually . Hl,pochaeris
All achenes beaked, beak gradually

narrorved from body and stout, pappus
ha i r s  f o im ing  a  dec iduous  r i ng . . . . . .

. . . . . T r a g o p o g o u
ti. P;lppus m'.rl i isciiaic, achcncs almost
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s t r a i g h t  . . . . . . . 9
Pappus r-ruiseiiate achenes slightly
curved upriards and narrowed into
inconspicuous (less than a mm)
b e a k .  . . . . P i c r i s .

9. Achenes short. 5-6 mm long usually
broader . Epilasia
Achenes longer than 8 mm, usually
narrow Scorzonera

10. Achenes beaked conspicuously. . . I I
Achenes beakless or inconspicuously
s o  ( b e a k  l e s s  t h a n  a  m m )  . . . . . . . . . 2 0

I l. Achenes with toothed ring below the
beak . . Chondrilla
Achenes without a toothed ring below
t h e  b e a k .  . . . . . 1 2

12. Achenes echinate near apex, strongly
4-5 angled. (atleast iower onesare so)

Taraxacum
Achenes  no t  ech ina te  above  . . . . .  . 13

13.  Achenes less than 4 mm long ( inc l .

b e a k )  .  . . . . . . . 1 4
Achenesmore than 4 mm long (incl.

b e a k ) .  . . . . . . . 1 5
14. ̂ ,{chene s usualiy smooth. .Ixe ris

Achenes usuaily with muricate ribs
. ,  . . Lac tuca  (pp )

15.  Achcnes st rongly compressed. . .  .  . .  16
Asircnes telctc or slightly complessed
and 4 angieC Crepis (pp1

16. Achencs with bcak less than 0.75 the
l e i r g t h  o f  b o d y .  .  .  .  .  . ^ ,  . .  . l J
Acheires with beak more than 0.75 the
l e n g t h  o f  b o d l '  . . . . . 1 8

17. Achenes usuali l '  nore than 5 mm long
.. .Cicerbita (PP)

Acirenes usually less than 5 mm long

r8 ;oJ); ;t ";;;;, "i ;;, ;;;!{ii'ff iTi
b a s e o f b e a k f i t s i n .  . . . . . . . 1 9
Body of  achene en: i re at  top.  cont i -

nuous  i n to  beak  .  . . . , . . L r t c t t i co  ( . pp )

19.  Beak more than 1.5 t imes the length

o f  body  . . . Lc i t t t r cc t  (PP)

Beak almost cq-lali i i tg or sliorter than

bodl'
10.  Ache

usttal
.\che
collll
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tent .
co lo
Pap
deci

11.  PaP

Pap

lr icl
r i b :
Acl
pre
ted

l-r. \c
. l t

:111

l i .  \ ,
:11

i h

1 6 .  A

I C

-A
I (

l i

I

L a
,  F i o

el l iPt
c tl l'\'(

n1n1

broa

e.rch

* hic



231
ACHENE MCRPFIOLOGY I '  COMPOSITAE',  LIGULIFFRAE

b o d Y .  " ' C i c e r b i t a ( P P )
10. Achenes stroirgly compressccl' faces

trsrrally strongly 3 ribbed ' Soncltus

Achenes tcrete or angled oi slightly

c o r n P i c s s c d  " " " "  2 1

2l . Papius uniseriate, rigid, britt lc' pci 'sis-

telrt, .,suattY tawny' achsnss dark

coloured ' " 'Hietacitrnt

P;;p*t multiseriate, hairs risually soft '

d.ri iuors silvcrY " "22

::. eopp.rt hairs forming a deciduous ring

Pappus hairs individually deciduous
) 4

l i .  Achenes 4 airglcd, consti ictcd Abovc'

ribs 4 strong "Picridiunt

Achenes subterete or sligh'tly tntl-

pressed, ribs 4-5, usually not constrlc-

ted above " " 'Launea

l,l. Achenes slightly compresscd' narrowed

at both ends, pappiferous disc distinct

Achenes not comPrcssed' tcrete or

anglecl, pappiferous disc not distinct ' '
/ n

15. Achencs natrorvly l incar' lcss than 5

m m l o n g  " " ' Y o u n g t a

Achencs narrowly oblong uslrally more

than 4 mm long' " Prellatttlres

26. Achenes very slcnder' cltrved' bror-der

towards base. '  " 'Phaecasimtt

Achenes slcnder' straight' nat'rowc.d

towards both ends, usuaily nalrowly

l i nca r .  " " 'C re1 : i s  \PP1 '

Bntsr DrscnIPTroNs oF SPEcIES

Lo.psona.-Lapsatla comr'tunis Litur'

1Fig. l).-Achenes pale brown' gla-brous

*if i i toia to obvoicl straighi or slightly-

.u*aO, compressed,  3-5 mm long'  1- l '5

rnm broad, much ttarrowed towards basc'

broadest  just  abovemiddle '  Ribs l0-13 on

each face' faint but conspicuous l1?ar apex

*f'ti"ft it narrowccl to form a rounded

collar. PaPPus absctl i '

t toelpii ia.--lhellt inia !inesris Pall '

(Fig.2).-Achettcs ct-t- ' 'vc J sickle shaped'

i .Z- f .S cln long, cylindricai, faintly ribbed-'

clorsal surfa.cc witir piickics airatged in

rows.  Pr ick lcs 1.5-3 mn-r  long,  hooked.at

a.ocx. those at apex of achcne spreadlng

stellatcly, 6-9 in numbcr' Achens glochid'i-

atc all ovcr. PaPPus abscnt'

e;ichorium.-Cichoritutr intv-bus Litn'

(Fig. 3).-Achcne short, 2-3 mm long ca 1'5

-ni broad, mottlecl, 5-angled, angles dark-

g':cyish. Achcnes broadcst nearapex which

i, tru,."ut., gradually narrowed towards

base. Pappus palcaccous, pales 2-3 seriate'

few, 0.4-0'6 mm long'

Garhodialus.- Garhadiolus minutis-

s i r rn. - (Bungt l  k i t '  (F ig '  4) ' -Achenes

5-9 mm lo:tg, curvcd, cylindrical' Outer

achenes glabrous giadually nariowod'

above irour ihc basc, cnclosed in involucre

bracts.  lnr rc ;  rv i th  l t torc promineni  pappus

than in otttci '  acltcncs' Pa'ppus pa'la'caceous'

palcs fi ing,.d. usually less tha'n a mm long'

A1l achcircs faintlY ribbed'

F4y poehoeris.- H i'pccl'raeris glabra-

Lir"Ln.-Achcncs of two types: ouicr 4-5

rnm loirg, neatly I mm broad, l incar oblong'

truncatoi, boaklc:s, pappus plumosc short-

ly excccding thc achcne; inrLer 7-10 mm

Itng, bcakcJ, bc.r.k slcndci longci'than thc

body. PaPPus as long as bcak'

T r o io po gon,-T r ago p og on k as h nt I r i (t n u

s lngnl r ig . l ) . -Achencs wi th beak '  2-3

.-' ioltg i icluclingthc beak, body narrorvly

lanceolate obiong, gcadually nalrowed

above to a sl-toi ';cr oi as long bcak' ribs

mlu'icatc lnncr achcncs snoothly ribbcd;

pappus 2-3 cm long, plumose' hairs.rigid

cotrnate at basc into a dcciduot'ts rlng' a

few hairs much longcr tha'n otheis atd witl,

s imPlc t iPs.  tawn'  '  l ia i rs  ashY'

l:. grorit, D' Don -Achcncs hardlY l '2

cm long (incl. bcak), smooth and with very

short bcak. 7' '  porrifolius Linn' has more
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Ftcs l-10. Achenes of Iig,.rliferous Compositae of Irrdia,. Fig. I. Lapsana c,ctmntunis,. Fig. 2
Ko:lpinia Iincaris. Fig. 3' Cichoriun't itttybus. iig. +. Gurhadiolrrs rninutissinra. Fig. 5. Tragopogc,tr
kashntiriana' Fig. 6' Picris hieracokl::s. Fig.7. Scorzon(ro dit,{tri(,ata. Fig. B. Chonctrilla grarttirtes.
Fig. 9. Toroxaeunt officinale. Fig. 10. I.r.eris poll.cephalu..
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strongly muricate achenes with bcak much

longer than body.
Picris.-Picris hieracoides Linn. (Fig.

6).-Achenes almost cylindrical, narrowed
at both ends, more so and curved near

apex into an inconspicuous beak, achenes

2.5-4 mm long, dark brown, ribbed, ribs

transversely rugose, pappus deciduous,

white soft and plumose, 8-12 mm long.

Epilasio -Epilasia ammophila Bge.-

Achenes short almost cylindrical, 5-6

mm long, sometimes turbinate and as

broad, closely nearly 20 ribbed, glabrous,

tip raised and dome shaped within the

pappus, pappus dark brown, multiseriate,

hairs plumose, a few with simple tips.

Scorzonera.- Scorzonera dit'aricata

Turcz. (Fig. 7). - Achenes linear, I .5-2 cm

long, cylindrical or angled, many ribbed,

pale brown, equally broader throughout

or slightly narrowed above, pappus less

than I cm long, mutiseriate, hairs unequal,
plumose, tips usually simPle.

In S. purpurea Linn. achenes are shorter

than pappus.
In S. stewarlii Hook. f. achenes are

winged with echinate ribs.
Chondrilla.-Chondrilla graminea M.

Bieb. (Fig. 8).-Achenes oblong-lanceolate,
3-5 mm long, narrowed towards both

ends. more so towards base, prominently

l0-16 ribbed, pale coloured with l-2 rings

ofteeth below the beak. Beak very slender,

nearly equall ing the bodY, broader

towards two ends, PaPPus 5'8 mm long,

white, persistent, soft, simPle.

Achenes are more strongly toothed in

C. setulosq C. B. Clarke.
Toroxacum.- Taraxqcum ffi<:inale

Wigg. (Fig. g).-Von Soest (1963) has

isolated many species from this complex

Indian plant.
Achenes narrowlY ovoid, 4-5 angled,

greyish or greenish brown' Body of achene

3-5 mm long, strongly ribbed, ribs echi-
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nate above. Beak capil lary, nearly 8-14
mm long, broadened above into a pappi-
ferous disc. Pappus 5-9 mm long, soft
whitg pappus hairs simple.

L wattii Hook f. has white achenes
with the beak shorter than body.

lxeris.-Ixeris polycephala Cass. (Fig.
l0).-Achenes with beak 2.5-3.5 mn1,
long, body lanceolate, glabrous, narrowed
into as long or shorter beak, brownish.
Ribs 4-5 on each face, strong, paler than
rest of the body which is reddish brown.
Pappus silvery equall ing the achenes. Hairs
softs, simple.

I. sagittarioides (Clarke) Stebbins has
smalfer (ca 2.5 mm long) achenes with
white beak; while 1. gracilis (DC.) Stebbins
has pale red smaller achenes (ca 2 mm long)
and dirty white pappus.

Lactuco.-Lactuca serriola Linn. (Fig.

I l).-Achenes oblanceolate, pale browno
strongly compressed, 3-5 mm long
excluding beak, faces many ribbed, ribs
scabrid. Beak very slender, white, directly
continuousfrom body andnearly equall ing
it. Pappus soft, si lvery, 4-7 mm long,
pappiferous disc prominent.

Other species with similar achenes are:
L.longifolia DC, (Fig. l2) with dark brown
achenes, 3-5 ribbed, base of beak white;
L. bret,irostris Champ. with black achenes
having a strong midrib and other slender
ribs on each face, base of beak black; l.
clarkei Hook. f. with black achenes having

a coloured beak with pale tip.
L. dissecta Don (Fig. 13).-Achenes

oblanceolate, 5-8 mm long (incl. beak),

strongly compressed, faces 3 ribbed,

margins slightly thickened, scabrid, tip of

body cleft to accomodate base of.the beak.
Beak capil lary, white, twice the length of

body, broader towardstwo ends, thickened

above into a pappiferous disc. Pappus

soft, si lvery, 3-6 mm long, simple.
L. undulatq Ledeb.-With similar ache'
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ncs has larger  s ized.achenes'  (13-18 mm

i".-i, "-o 
ie'..'k 3-a times as long as body'

'" ' ;"h;;,;t 
beakcd spc'-ies fall into two

"";.;;t l ;, 
(a) 'vittrsmooth achencs in L'

o r i e t r t al i sBoiss', pappLls ca uall i  ng t he ach"e-
'^r't"[. 

i"r,"ricc^ Mcy ' prppus lwice lll
l ^ 'o th of  achetres (D) wi th mur icate r tbs

;i '"r;;.;.t rn L' lret'ttcarra DC" achenes

2-3 mm long, PaPPus twice as long; L'

**"titi" ili', 
-u"t-t"nes 

3-5 mtn long'

p}p-pus 
: : . lo ' tg ; , -  , "  h i ra decip iet rs(H k.  f l .  &

Cicerbito--L ICcrL

T. ex Clarke) Beauv' (Fig' la)'=A"ltn-t:

7-10 mm long (ri.rol ' beak)' eli iptic to

;;;";;' stio'glY comPressed' dark

Jr"*., A"ttal face with ssveral faint ribs'

ventral with a strong miclrib *,1 
-l1l:'

i",.J .iut, slightly undulating' nubgylu's'

ui"o t.s-r.t,i.'nr tong. upprr parts.'l:T,I,{

; i i i t [ ,  apex e*largcd into a papprlcrous

disc.  Pappus 6-y lnnr  long'  sof t '  whi te '

ioirr ti*pft indiviclually desiduous'
"--lnother 

long-beaked species' 9' ^')'on',:
(D;;tBeauv' hu' upt^ of body cleft 'as 

rn

lf*"'rp.'it' of Lactuca accommodating

the base of the beak' which nearly equalls

lhe bodY'
Rest of the species havc a very short

beak, usually less than 0'75 the length' of

ffi; a, raputtctiloicles (DC') Bsauv' has

;;;'d"t, 7-9 mm long achenel wltn stcnfl

tiilt' c' m(luorhiza (Royle) Beauv" nas

O-U ** long achcnes' black.in c:lott;-^

Creois.-Crepis sancta(L') Babc' t-u-?tp'
- '  -  r  -  . .  , ,  cx.  Babc.  t  F ig.  l5) . . -

h ilt 1tu tv rs 
).. Ll,:l'ri;;;; 3:s -; r"ong, r",,

Aohenes narrowlY

than a mn broad' slightly n3r1or1ed^at

i*o-.,lO', pale biown' rnany ribbed' PaP-

piforous dtsc t-tot distinct' Pa-ppus soft '

"*l-tii.. ,itpfc, almost equalling or sma"llof

than achsnos'
V. sibirica Linn'-ashenes l0-15 n1nr

long, ribs slender'

C. 
-k:ashmirica 

Babc'- achenes 7- l0 mm

long, ribs strong'

C. ntulticatrlis Ledeb' subsp' (lngestq

i*;i; ;;.' - achenes narrowlY fusci-

io.L, +-e mm long, red brown'-C. 
gionruo'o Dcne'' C' himalaica Kit ' '

bl:. i tro*roui Babc', C' nanifornta Babc'

have essentia-lly similar achenes'';. 

i";;;;; Linn' has aohenes u.like the

,"ri ,p..i"t t they have a beak (at least the

inner  one)  a lmost  cquat l ing t1:  b:9J '

Sonchus . - sonchus  aspe r \ /  t l l '  t r tS ,  t o , t

,q.rfrrn"t eilipsoid, 2-3 mm long' strongty

<;o*pr"rr"A, narrowed above but not

beaked, edges serrutate' brownish' t"::t,

t*ttfv 3-ribbed, obsculely tuqg:t 
"i 1l:,t

u,,J il.i"tuurs' Pappus soft' white' muttr-

,.t1",". 
""trs 

few,-8-14 mm long' simple'
"'' 

{.- oirro,norls Linn'-achenes 2 mm long'

sttonglY transverselY rugose'-5. 
oiinsi 's Linn'--achenes 2'5-3'5 mm

long, transvcrselY rugose' -,-'""i.' 
*a,ritintus Liun' has midrib mucn

t fuckcr  thar t  thc la tera ls '' - - - 
H i 

",, 
o riu -'-- H ier aci um wl gatum Ko1h'

tefg.lll 
-achenes 2'2-3 mn'r long' cylind-

rical, black, shl11n'lng' ribbed' narrowed

towards base, trtlncate above' Pappus unt-

scriate of rigid tawny coloured hairs latter

o"U.t"fot nlarly equalling the achenes'
t*i.'-rtro'unr 

Pall' has similar red brown

achcnes whilc spccies listed below' have

larqsr achenes'"" ";.' ;;;;;,uir Fries (Fig' 18)-achenes

+ i '*nt long, black' faintly ribbed'.
- " 

U'.' pr moi'thoicl e s Y rll'.-'.achencs 4-5 mm

lone. red brown' strongly ribbed'^ ^ -'" "fr' 
) ^u't t at u m Linn'-achencs 3-3' 5 mm

long, reddish'
P i c ri di u m'-P i cr i tlitrnt t ittg it anwnD.esf '-

Achenes oblong' 4 anglo-d t-1. TT 
tot-tt'

pil, ',t"-""te ai both ends'' slightly cons-

iri",.A towards apex' Ribs 4' rugose;pap-

fu, nluttis"'ia-te, soft' white' connatt' 9tl-:*
into a deciduous ring' pappus 10-15 mm

Iong.
Lounea'- Launea fallax (Jaub' et spach
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Frcs. I I -l I . Achenes of liguliferous Compositae of tndia' F'ig' I 1'

L, lonsiJblia. Fig. l-r. L, tlissecla' Fig' 14' Cicerbita decipiens' Fig' 15'

Sorrhlu, orprr. Fig. 1r' Hierctcium vulgatum' Ifig' 13' H' crocaturrt'

;ig: t0. ioungio tinuilitii'r' Fig' 2t' Prenanthcs brunoniatn"

Lactut.t serriola. Fig, 12'

Crepis sancta, Fie' 16,

Fig. 19. Launea falletx"
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Ktze. (Fig. l9).- Outer achenes often

compressed, inner cylindrical narrowly, 2-5

mm long, truncate at both ends. Ribs 4-5

stout. Upper end of achenes suddenly

broadened into a pappiferous disc. Pappus

multiseriate. soft, white l0- 15 mm

long, hairs simple, connate below into a

deciduous ring.
Other species having same sized achenes

&rc L. asplenfolia DC., pappus 4-6 mm

long; L. sarmentosa (Willd.) Alston,

pappus 6-8 mm long; I. secund(t Clarke,

achenes ca 3 mm pappus as long. L. micro'

cephala Hk. f., achenes ca 3 mm long,

pappus 2 mm or less.
L. chondrilloides DC. has larger (5-6 mm

long, pappus 10-15 mm long) achenes.

Achenes of L. glomerata Cass. are different

in berng wingcd, ca 4 mm long with 5-6 mm

long pappus.
Youngio.- Youngia tenuiJblia (Willd.)

Babc. and Stebbins (Fig. 20).- Achenes

small dark brown, 2.5-4 mm long, narrowed

at both ends, more so above, enlarged

above into a pappifcrous disc, ribs distinct.

Pappus soft, nearly 1.5-2 timcs the length

of achene, hairs simple white, individually

deciduous.
Y. glauca Edgew.-achenes 4-5 mm long,

pale, obscurely scabrid. pappus white.

Y. gracilis (Hk. f. ex Benth.) Hook' f.

. achenes 3-4 mm long, brorvn, minu-

tely scablid, PaPPus grey.

Y. depressa (Hk. f. and T') Babc' and

stebbins.-  achenes ca 5mmlong,  dark

GURCHARAN SINGH, BIMAL MISRI AND P. KACHROO

brown, glabrous, pappus white; achenes
larger.
Y. silhetensis (DC.) Babc. and stebbins

has achenes 2-3 mm long, Pale brown,
pappus brown; achenes smaller.
Y. japonica (Linn.) DC. has achenes
nearly 2 mm long, glabrous, red brown
pappus white; achenes smaller.
Y. gracilipes (Hook. f.) Babc. and
stebbins.
Y. racemifera (Hook f.) Babc. and
Y. nilgiriensis Babc. are other Indian spe-

cies of the genus. Their achenes were not
available for study.

Prenonthes.- Prenanthes brunoniana
Wall. (Fig. 21).-Achenes narrowly oblong
4-5 angled, 4-6 mm long, sligthtly com-
pressed, dark brown, minutely pubescent,

ribs strong, achenes more prominently nar-
rowed towards base, obscurely so above,
pappus 2-3 seriate, hairs soft, white, 7-9 mm
long, individual[y deciduous, puberulous.

Achenes in the rest of the species are
similar sized, being very narrow in P.

scandens Hook. f., less so in P. violaefolia
Dcne., P. khasiqna Clarke., broader more
darker in P. hookeri Clarke.

P. sikkimensis Hook. f. has larger nearly
6 mm long achenes which are more narrow-

ed above.
P h ae casi u m,- Phae c a si um lamp sanoi de s

Cass,-Achenes 4-6 mm long, terete, broa-

dest towards base, very slender, slightly cur-

ved, pappus soft, white, multiseriate, hairs

simple, deciduous, shorter than achenes.
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