CHAPTER 6

CONCLUSIORN

A s BExternal and Internal Mornhology in relation to Taxonomy.

Although conventional taxonomical characters have not
been dealt with in deteil 1n the nresent work, some of the
non-conventional characters have been found phylogenetically
quite significant in some cases which may be summarised
below. Some of these characters, however, have been duely

considered by King and Pantling (1898) and Shushan (1959).

(a) Number of scale-leaf/normsl green leaf/total number
of leaves

In Oberonia Lindl, the number of green (when young)
scale-leaves including the transitional forms has been
found to be 2-3 in all of the three taxa investigated.
Uniformity is also noticeable to some extent for the
number of green normal leaves which ranges from 4-5 to
5-6 between them, Similarly in Microstylis Nutt. the
number of normal leaf is 3-4, In Cendrobium Swarts the
number of tynical scale-leaves varjsfrom 3 to 4; there
are some transitional forms in all of them and the totaml
number of leaves varies from 17 to 25 denending unon

growth habit. In Bulbonhyllum Thou. excent B. odorsti-

g3imum (Smith) Lindl, ex #all and B. reptans (Lindl,)

Lindl. ex wall. the number of scnle-leaves 18 between
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3-4. In B. bicolor Hook. fil. and B. paleaceum Benth,.,
(ns enumerated by Hook. fil,), however, the number is
five, but these have already been transferred to

Suni Lindl, On the other hand, the three snecles of

Cirrhopetalum Lindl., namely, C, guttulatum Hook. fil.,
C. orngtissimum Rchb. fil. and C. gornutum Lindl., have
5, 7 (as in B. gdoratissimum and B. rentans) and 11

sczle-leaves although these are now conzidered as species
of Bulbophyllum, It is interesting to note that in all

these species there is a single photosynthetic leaf.

Present investipation does not include any snecies
of Trias »nd Drymoda but the next genus as enumerated by
Hooker f1l., viz. Monomeria Lindl, also has § ¢+ 1 = 6
leaves indicating relationshin with Bulbophyllum,
varticularly Suninia Lindl,

In Phaius Lour., again, the number of scale-leaf
is eight and the total number of leaf 1s 12-14. P.
albus Lindl., hemving a total number of 24-32 leaves has
already been transferred to Thunis Rehb. f. In case of
Nevhelaphyllum Blume numbers are 4-5 and 5-6. The next
genus Tainla Blume has consistency like 5§ + 1 and in
both of these related renera there is a single photo-

synthetic leaf.
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The number of scale-leaf 1s 6-7 in Cryptochilus wall.,
8-13 in Coelogyne Lindl., 7 in Qtochilus Lindl. and 6-7
in Pholidota Lindl. Coelogyne nraecox Lindl. having only
4 Scale-leaves hes already been transferred to Pleione
L. Don and the nresent investigation yueftions (nlease
see Chanter 6, A 11, g(i1)) the systematic position of
CGoslogyns uniflora Lindl, having 6-7 scale-leaves. The
number of nhotosynthetic leaf, however, 1s uniform and
happens to be only twe in all of these taxa under the
relrted pener» Cryntochilus, Coelogvne, Otochilus and
Pholidota. The aberrant tyne P, imbricats Hook. shows
only one nhotcsynthetic leaf ami this has been discussed
under A II (h) hereaftar.

The tetal number of leaf in Cglanthe Brown, varies
from 8-11 excent in C. densiflora Lindl, where it is
12-13. "he number of tynical nhotosynthetic leaves seems
to be between 3-5 althourh the number of scale-leaves
including transitional forms is more variable but excep-
tionally higher in C. densiflora which anrnears to be an

aberrant form within the genus and discussed under A II(1).

The number of scale~leaves in Arundins 3lume appears

to have a close range (3-4),

(b) Position of Inflorescence/Ilower and number of Flower(s).

It anneara that the related genera of Hooker £11.,

namely, Cberonis nindl., HMicrostylis Nutt. and Liparis



(360)

Rich. are chsracterised by the nresence of terminal
raceme originated from the anical bud. Lendrobium

Swarts seems to be characterised by axillary lateral
inflorescence having about 3-4 flowers which sometimes
may be raduced sven unto one, D. fimbriatum Hook., how-
ever, shows the nresence of many-flowered inflorescence.
D. saplum Lindl, and 2. rotundatum Benth. with single
anical flower have alreadv been shifted to Ipigeneium
Gagnen. The nosition of D. ancens Swartz with a solitary
flower, on the other hand, has been questioned in this

Work in consideration of other aberrant characters.

Bulbonhyllum Thou., Yonomeris Lindl. and Panisea
Lindl., show axillary lateral racemose inflorescence

but the members of Clirrhonetalum TLindl. which has now been
merged with Bulbophyllum have solitary inflorescence or

gmall umbels,

The taxa of Eria Lindl, including Trichosma suavis
Lindl. as 1in Hooker fil, (1390) show both axillary and
anlcal inflorsscences, These two grouns also show other
dissimllarities and are discussed in the next sub-chanter.
Similarly Phaius albus Lindl., with terainal inflorescence,
in contrast to axillary in the other snecles, also apnears
to aberrant in other characters and 1= discussed in the

next sub.chanter.
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The related genara of Hooker fil. coming next in

the Sseries, namsely, Nephelaphyllum Slume, Tainia Blume
and Anthogonium Lindl. show axillary raceme. Agroto-

phyllue Blume and Cryptochilus wall. :130 have racemose

inflorescence but 1in anical nosition,

Coelogvne .indl, annears to be e hetarogensous
agsemblage 1n resrect of position of the racemose inflo-
rescence which may be elther axillary or anical. C.
nraecox Lindl., with an axillary solitary inflorescence
has already been removed to Plelong D. Don as P. prascox
(Smith) D. Don, Coslogyne uniflora %indl., a debated
taxon, on the cther hand, has solitery anical flower
not fitting with either Coelogyne Lindl. or Panisea
Lindl. This taxon has been discussed further in the

next sub-chapter.

Otochilus Lindl. and Pholidota Lindl, are character-
1sed by snlcal raceme and Calanthe Brown by axillary

raceme, C, dengiflora Lindl., however, exhibits an
umbel-like structure and its systematic position has

been discuseed in the next sub-chapter.

A8 consideration of the mornhological criteria signifi-
eant for clasgillcation snd nomenclature has not been the

oblectlve of the nresent work, the conventional details of
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morphologicsl characters were not included under the first
sub-chanter of cbservation of this study. Therefore, considere-
tion of such cetails which are conventional for the taxonomists
are not being diacussed herewith al;hough some morvnhological
1nformations usually not considered to be very immortant have
been mentioned whenever and wherever relevant., *s a natural
conse yuence citations ot these mornhological cheracteristics
should be considere¢ &s audltions for conventional taxonomic
consideratione. jiureover, slgnificant anatomical characteris-
tics, if eny, have also been discussed as corrobvorative

factors.

(a) Nomenclatural status of Liparis longipes Lindl. var.
Svethulate Fidley 3

Altogetier

AL%geagh six svecles of Lirnaris Rich,, two terrestrial
and féur enirhvtic, have been worked out in the nresent
investigntlion. The two grouns, terrestrial and eninhytic,
show Some snatomical dlstinction sunnogsedly csused by
ecolopgic 1 diversitys »nd 1. resuninata Ridley - an eniphy-
tic texon - renresents an intermediate form between the two

a8 regard? the sdantive characteristics,

L. longipes var. gpathulata has been included within
the taxon L. longines Lindl. by Fidley (1886), although

Lindley (1842) conzidered 1t as & distiuct snecies, namely

L. spathulata Lindl.
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The nresent investigation sunnorts Lindley rnarticularly

in consideration of the following distinctions as tabulated

below.

Characters

L. spathulata

Roots

Scale-leaves:

Leafs

Stomatal
frequency:

Leaf-bearing
axliss

(a)
(b)

(e)

()

walled

7
0.47 ma, thick
Several mesonhyll
cells adaxial to
mid-vein are sig-

nificantly large
and somewhat dor-

siventrally elon-
gated.

Larger veins
@llintical in
shane in crosse
section,

Xyvlem fibre absent
in the mid-vein.

49,02 per 3(.} o308,

Long and gseni-
fleshy nseudo-sten,

Thin-wallec naren-
chymatous

4
0.70 mm., thick

No such snecialised
cells are nresent.

Larger veins clearly
dumb-ball shaned with
a distinctly constric-
ted region between

the xvylem and nhloem
strands.

X¥len fibre nresent
in mid-vein.

63.72 per 8sg. mm,

Short, fleshy and
tynical pseudo-buldb.
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Lastly, = guite notable factor, that iz, dissimilarity
in chromosome number n=15 (Arora, 1968) and 2n=26 (Kliphuis,
1963) in L. sSpathulata in contrast to 2n=38 (Biswas, 1980)
and 42 (#itsukurl and Xogzuka, 1967) in L. longines deci-
gively warrants sernaraticn of the former from the latter
and confars it a status of inderendent srecles.

(b) Valldity of removal of Dgndrobium amplum Lindl. and D.

rotundatum Benth., from the renus and taxonomic revaluation
of D, ancens Swartz,

(1) 2ltogethesr seven smaclsg2 of Lendrobium Swuartg out of the
113t of gnecies enumerated by Hooker fil, have been
worked out and these taxa show considerabla variation

ag regards *thelr mornhcologleal and anatomical features,

D, amplum Lindl. and @. rotundatum Benth, have been
removed by Summerhayes (1957) from the genus and placed
under ELplgeneium Gegnerain (1932) as E. amplum (Lindl,)
Summerh. (1957) and E. rotundatum (Lindl) Summerh. -
(1957). This tranafer gcoms to be well jusztified in con-
slderation of the follovwing ohgervatlons as revealed in
the nrasent lavestlpation. Fron the mornhological noint
of view the sald taxa show distinction from the other
snecles of Dendrobium by the following characters - (1)
nrgsence of a creening, long rhizome with many more (R-10)
scale leaves and bearing & tynieal nseudo-bulb at the

terminal end; (2) normal leaves are only two instead of
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many; and (3) the flower 1s truely terminal and solitary.
In addition, taking into accouut the amatomical character-
istice, distinction is annarent by the nresence of slender
and radially much elongated cells with a layer of suberin
ot the inner wallg in the innermost velamen layers nre-
gance of 1 or 2 triangulsar cover caells outaide the nassage
cells of roct;dgodarmis; the stele in the root 1is very
large with about 35 xylem strands in D. smnlum and 27 in
D. rotundatum in contrast to 11-12, 13, 15, 16 and 18 1in
the other anecles of Lendrobium investigated; a continuous
band of about 8 layers of very thick-walled sclerenchyma
forming the middle zone of ground tissue ia the rhizoma-
ceous stem, The chromosome number in Dendrobium is vari-
able and as such n=20 in L. amplum and D. rotundatum
(ehra and Vij, 1970 and Hallas gt al. 1978) 1is not helpful

for the present nroblem,

(11) Dendrobium ancenps Swartz seems to be unigue within the
genus in having ensiform leaf. lloreover, the flowers are
always solitary unlike in the other snecies of Dendrobium
and also borne exclusively near the midile nart of the
axis although in others these are on the umner limit. In
addition this texon elso shows distinction on the following

anatomical characters some of which are yuite imnortant -
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(1) the endodermal cells of the root are excentionally
thick-walled; (2) vresence of a hynodermis consisting of
1-3 layers of very thick-walled lignifiec cells with very
narrow lumen in the rhizomacecus base of the axisg (3)
nresence of numerocus small snherical natchee of thick-
walled sclerenchymatous cells in the sub-enidermal (aba-
xial) zone of leaf-bladejy (4) stomatal frequency signi-
ficantly low, flthough the chromosome number n = 19 +
(0-2B) (Mehra and ViJj, 1970) 1s in conformity with the
other srecies of Dendrobium, the cumulative value of

the aforeszaid distinctive characterlistics 1s sufflcient
to warrant in favour of the removal of the taxon from
the genus and to eatablish a new genus, but before that
we need to examine, particularly, D. terminale Par., and
Rehb, f1l1., (1874) which also shows ensiform leaf.

(¢) Re-establishment of Bulboohyllum bicolor (Lindl,) Hook. f1l,
and B. paleaceum (Lindl.) Benth, to Sunipie Lindl.; taxonomic
revaluation of B. cylindraceum Lindl. and B. rigidum King
and Pantling and incorroration of Cirrhovetalum ormatissimum
Reichb. fil., C. guttulatum Hook. fil. and C. gornutum Lindl,
into Bulbonhyllum Thouars,

All of the ten svrecies under Bulbophyllum Thou. and
Cirrhopetalum Lindl. investigated vresently are characterised
by enirhytlc habit and only a single layer of enidermal cells

consisting the velamen, Moreover, these velamen cells are
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universally radially elongated with suberised inner walls,
but from anatomicnl standpoint they also show much varia-
bility between themzelves and the subjects under considera-

tion may be dealt with senarately.

(1) Bulbephyllum bicolor (Lindi.) Hook. f1l. was originally
described and nomenclatured by Lindley as Sunipis
bicolor (1833) -nd renamed as Iogne bicolor (1853).
Similarly, Bulbophyllum palesceum was originally publi-
shed by Lindley as Jone naleacea (1853) but Munt (1971)
recombined it as Sunipia paleacea (Lindl.) P.F. Hunt.
Hook. f1l. (1890), however, treated both smecies under
the genus Bulbophyllum (in a semarate section Ione)
as B. bicolor Hook. fil, and B. paleaceum Benth. But
Hara et al. (1978) called the latter as B, paleaceum
(l.indl.) Hook. fil, a3 a synonym, It annears that in
accordance with the rules of I. C. ¥, N. the corrected name
for the taxa should be B. nalgaceum (Lindl.) Renth,
and in case it 13 considered under Sunipia T.indl,, as
has been treated by Hara gt al. (1978) themselves, the
valid nomenclature ags S, palegacea (Lindl.) °,F, Hunt

remains noncontroversial.

fdara gf al. (1978) have, however, treated both
of these snecles under suninig Lindl, The absence of

any middle sclerenchymatous zone of ground tissue in
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the rhizome in contrast to ite nresence in the other
taxa gives some sumnort for their removal from Bulbo-
nhyllum, Presence of five scale leaves in these two
srecies (=lso Cirrhopetalum guttulatum) seems to be
unifor: in contr=gt to 3-4 or 7 for the other taxa.

But the chromcsome number n=20 (Mehra and Sehgal, 1974)
for I. bicolor (= §. hicolor Lindl.) is in conformity
with the chromosSome numbers in Cirrhopetalum - 2n=38
(Charderd, 19633 Daker, 1970) and 38-40 (Chardard,
1963) and 40 (Pancho, Cn, III, 1965) which has now
been tranzferred and incornorated in Bulbovohyllum. More
critical examination and re-evaluatlon of characters
geen to be essentisl to determine the svstemntic nosi-
tion and nomenclature of theze two taxa,

(11) Bulbgphyllum cylindraceum Lindl, and B. rigidum K, & ®.,
on the other hand, a»near to be aberrant in considera-
tion that in addition to the absence of nseudo-buld
and nresence of only 3-4 Scale leaves / also found in
B. leopardinum (well) Lindl. ex wWall,_/, the scleren-
chymatous middle zone of the ground tissue in rhizome
is absent. :Horeover, in thase two sSnecies the velamen
cells are only very slightly elongated. This group
is also distinctioned by the nresence of » continuous

1-2 layerec exodermls in the outer nart of the ground

tissue of rhizome and in this resmect B. reptans (Lindl,)



(369)

Lindl. ex wall, may be considered as an intermecdiate
form although there are seven scale leaves in the
latter. These facts warrent for more critical taxo-

nomic evaluation for these two snecles,

(111) 0f the three snecles of Cirrh um Lindl., investl-
gated, C. orpatissimum Reichb. fil. has been redesig-
nated as Bulbophyllum orpatissimum (Keichb. fil.) J.J.

Smith (1912), C. guttulatum Hook. fil, as B. guttulatum
dall, ex. Hook., fil, by Seidenfaden (1973) and C.
cornutum Tindl. as 3., helenag (Xunze) Smith (1912) and
these shiftments have been mccented by Tuyama (1966,
1971) and Hara gt al. (1978). However, these speciles
are distinct from Bulbophyllum in having either solitary
flower cr umbel Inflorescence and in additlon, C. cor-
nutum has many more (eleven) scale leaves in contrast

tc 3-7 In the smwecles of Bulbophyllum, It 1s interesting
that the latter two snecles (i.e. C. guttulatum and C.
cornutum) are similar to B. reptans in showing en
incinlent exodermls in the rhizome although the number
of scale leave2 varies between the three. C. guttulatum
also shows the nresence of a continuous ring of scle-
renchyme tous middle zone tyonlcal for swecies of Bulho-

phyllum, A similar middle zone has also been found in

i

. ssimum. Thus, although the anatomical characters

surnort inclusion of theze srecies of Cirrhowetelunm into
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Bulbophyllum it snnears that C. cornutum is more related
to B. gylindraceun Lindl. and B. rigidum K. & P. but it
is very distinct in having eleven scale leaves in con-
trast to 3-4 in the latter two. The chromosome number
n=19 (Mehra and Sehgal, 1980 ~nd Biswae, 1080) and
n=20 (Mehra and Vij, 1870) in B. gylincraceum; n=19
(Arora, 1971), 2n=38 {(Chardard, 1963) and 40 (Pancho
Cn, II1I, 1965) in C. cornutum is alsc corroborative.
C. guttulatum, on the other hand, from anatomical view
noint and also in conzideration cf the number of scasle
leaves stands intermeciate betwsen the latter group
and the rest of Bulbonhyllum. C. ornatissimum showing
closeness to B. odoratissimum (Smith) %indl. ex wall,
and 3. leopardinum (Wall.) Lindl. ex kall, by the
nregsencs of sclerenchymatous middle zone in rhizome.
It i3 also similar to 3. odoratissimum and B. reptans
in having 2even scele leaves but 1z unigue with a
solitary flower., “he chromosome nunber 2uxca.38
(Daker, 1970) and 38-40 (Chardard, 1963) in C. groeti-
8simum in contrast to 2n=20 (lalla et al., 1978) and
38 (Chardard, 1963) in 3. gdoratissimum is indicative
that the former might be a tetranloid,

Although Yor B. gylindraceum the chromogsome number
n=19 (Mehra and Sehgal, 1980; and Biswas, 1980) and 20
(Mehra and Vij, 1970) ie indicative of a cytological
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conformity but the cumulative significance of morpholo-
gical and anatonmical distinctions necessitates a criti.
cal re-investigetion for determination of systematic
nozition of these two taxa,

(d) Validity of inclusion of Trichosma suavis Lindl. (1842) into
Eris Lindl, and commosition of the latter genus,

Trichosma suavis hn3 been enumerated by Hook. fil.
(1890) but its accented nresent nomenclature is F. coronaria
(Lindl.) Reichb. fil, (186l). Cn comparing this taxon with
the three smecieg of Fris, namsly, E. gtricta Lindl.,

L. convallaricides 7.indl, ex wall, and ©. flava Lindl, ex
Wall, it has been noted thet the former fits well as a
specles closely related with E, stricta in huving only

two nhotosynthetic leaves, » terminal inflorescence and

more or less identlcel stomatal freguency end also in the
abaence of & rynicrl nssudo-bulb, Horeover, unlike the other
two srecies ol Irie these two texa show uniseriaste lower

enidernis in leaf,

Thus, these four svecies of_Fris seem to conform to
two distinct morchological grouns,. Cne group consisting of
E. convallarioides and E. flava exhibits the nresence of a
tynical ngeudo-bulb with ahout four leaves at the top and
axillery inflorescence horne laterally, These two snecies
are also characterisec by the nresence of two layers of

cells in the lower enidermis of leaf and the chromosome
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number n=18 (Chatterji, 1965); n=19 (Charderd, 1963) and
20 (uehra and Vij, 1970) or 2n=36 (Chatterji, 1965) and
40 (Vi) and Gard, 1976 ~nd Vij, Gupta and Card, 1976).
The other groun consisting of E. Stricta and &. corgnaria
lacks the tynical nssudo-bulb and the axis with two nhoto-
synthetic leaves bears a terminsl 1nflorescence, &and the
lower eridermis of leal 1s uniseriated. Unfortunntely,
thare 18 no record of chromosome number for E. gtricta
but n=18 has been revortad for Z. goronaria (l.e.
Irichosma suavis) by Hehra and V1J, 1970. These factors
are yulte sugrestive that the taxa of Hria should be re-
exaninad to evalunte intsr-relaticnship &nd taxonomic

position,

(e) Transference of Phaius albus Lindl., to Thunia Reichb,

In the rresent investigation the genus Thunia has
not been taken under consideration az it is not included
in the classific-tion and enumeration of Hooker £11. which

conforme the bhase of +his vork.

The t~xon under consideration, that is, Thunis alba
haz, however, been casually compared with other smecies
of Thunle snd found to be juite fitting. This taxon differs
from other svecles of Phaiusg Lour. not only by its eniphytie

habitat but also by the following mornhological characters -
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(1) total numbar of leaves (scale leaf and green leaf)
in & branch 1g 24-32 (compared to about 14 in others)
although the aumber of tynical scale leaves is less in
contraat +o an extraordinarily high number of vhoto-
synthetic leavesy (ii) »resance of narrow leavesy (1i1)
inflorescence iz terwminal in contrast to lateral axi-

llary in +he cthers,

From anatomical noint of view thinness of leafl =nd
very high stomatal ireyuency are also significant, Although
the eidodermis of root, unlike the species of Phaius,
shows U=type cells the snalysis c¢f Tablc IV diminishes
its significance, cimllarly increase in number and den-
sity of veins, nresence of broader metaxylem cells,
thicker nith cells in the roct and Some other minor dis-
tinctions might huve rezulted through eninhytic habit,
Cytologic~1 Inforretion ig rnlso not helrnful as the recorded
chromosome numbers in Phaius (P. wallichii n=21, Mehra
and Vij, 1970 and 2n=48, Roy and Sharma, 19723 P,
maculatas 2n=48, Chatterji, 19813 P. mishmengis n=31,

Roy and Sharme, 1972 and P, tankervillime Bl, n=23,

Mehra and Seahgal, 1975) and in Thunia alba (n=20, Mehra
and Vij, 1970, and iehra and Kashyan, 19785 n=c.40,

Mehre and 3ehgal, 1978 and 2n=36, Chatter i, 1981; 2n=42,
Tanakn, 1064a, und Vij, Shekhar and Kuthiala, 1981; and

2n=44, Koy and Sharma, 1972) are varisble.
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(f) Separntion of rgrostovhyllum brevipes King and Pantling

from A. callosum Reichb, fi1l., commlex.

¥ing and Pantling (1398) srlitted tyne snecimen of

A. gcallogum of Hooker fil. and established a nevw specles

on the bazile of conventionnl mornhclogy »nd named it as

Lo

brevipes. The nresent fovestligation nrovides a signi-

lcant amount of svicence in faveour of the sald separa=-

tion. The contrasting characters are tabulated below.

Characters A. callosum L. brevipes
(sensu stricto)

Root ¢ Enidermis hags three It has five lavers
layers of cells. of cells,

Axis 3 Fseudo-stenm 3008~ Pgeudo-stenm semi-
what slender throu. fleshy graduslly
ghout, broadening upwards,

Leaf s

(a) Total no., 33-36 21-23

of leavas
(b) No. of 18.20 6-8
nheotogyn-
thetic
leaves
(¢) Thickness 0430 mm, 0.35 mm,
(d) Stomatal 110.80 per sg.mm. BO.39 per sg.mm.
freguency
cf lower
enidermis

(8) Internal Absence of lysi- Large lysigenous

structure genous cavities cavities nresent

in mesophyll.

in mesophyll hetween
the velins,
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The chromosome number n=20 (Mehra and Vij, 1970)
for A. brevipes and n=g0 (Mehra and V1], 1970) and
on=38 (Chatterji, 1965; and Mehra and Sehgsl, 1978)
for A. callosum are indicative of close relationship.

(g) Nomenclatural velldity of Coaelogyne praecox Lindl.
re-unification of C. uniflors Lindl. to Coglogyne Lindl.
and non-uniformity in the genus Cgelogyne Lindl.

(1) Cgelogyne pragcox (Smith) Lindl., enumerated by
Hook., fil, as C. pragcox Lindl., wa® nreviously
named as Pleiong pragcox (Smith) D. Don (1825)
and the latter is now bheing supported in recent
literature (Tuyama, 1966, 1971, 1975 and Hara gt al.,
1978). The nresence of solitary inflorescence and
single layer of enidermis in the leaf are indica-
tive of heterogeneity. Reduction in the number of
scnle-leaves to four only, comparatively higher
stomatal freqguency and reduction of the velamen
into two layers are additional factors, The chromo-
3ome number n=20 (Mehra and Vij, 1970) and 2n=40
(Chatter ji, 1865; Hunt and Vosa, 19713 and Roy
and Sharma, 1972) 1s indicative of close relationshin
between Coglopyne Lindl. ani Pleione D, Don.

(11) Coelogyne uniflora Lindl. ex Wall. was transferred
to Panisea Lindl. as P, uniflora Lindley (1830)
but was considered as Coglogyne by Hooker fil. (1890)
and King and Pantling (1898). It is interesting
that C. uniflora sxhibits some imnortant character-



(11%)

(278)

istics common with Panisea parviflora Lindl. (inves-
tigated in this work) in having, unlike other sve-
cles of Coglogyne, unilayered enidermis on both
surfaces of leaf, identical Stomatal freguency,
equally thinner leaf and a reduced number of (only
six) scale-leaves. The number of flowers borne ter-
winally, however, is extremely reduced to one in
comparison to the nresence of 4-6 {lowers in axillary
inflorescence in P, parvifiora. The chromosome
number n=20 (Mehra and Vij, 19703 and Arora, 1971)
in C. uniflore and other specles of Coelogyne being
identical 1s, however, indicative of closze relation-
shir but unfortunately remort on other anscles of
Panises 1s lacking.

The other four snecies of Coelogyne, namely, C.
ochraces Lindl., C. flaccida Lindl, ex wall,, C.
elate Lindl, ex ¥Wall, and C. gristata Lindl., show
aberrant character. C. gchracea 1s unusual in
having e much higher stomatal freyuency and absSence
of elongation and suberization of cells of the inner-
most layer of velamen. C. flaccida, on the other
hand, unlike other nmembers show the nresence of
thickening on the cell-walls of sub-epidermal layer

on both surfaces of leaf resembling hypodernis and



(377)

two layers of well differentiated nalisade cells
in addition to the unusually thick leaf. C. glats
and C. gris y however, show more or less identical
characteristics,

(h) Similarities and dissimilarities of cheracters between

Ctochilus Lindl. and Pholidots Lindl.

Two svecles of Qtochilus, viz., Q. porrecta Lindl.
ex Wall, and Q. fusca Lindl. and three specles of

Pholidota, e.g.y, P. griffithii Hook. fil., 2. recurva
Lindl, and 2. imbricata Hook., have been worked out.
Externally the four former snecies show similarity in
the nature and disnczition of annual nseudo-3tenm Jeg-
ments and the total number of scale-lesaves and normal
leaves, and alsc chromosoms numbera. These factors,

in eddition to other identical morphological and ana-
tomical characteristics, ars indicative of close rela-
tionshin between themselves, However, thess two epeciles
of Pholidote differ from thoze of Qtoghilug by one msjor
character in having & uniseriate enidernis on elther
surface of leat. It is confusing that while 2. recurvya
also differs from gtochilusg by the absence of any slon-
gation and suberization of velamen cells, 2. griffithig
is similar to the latter in this respect, It appears
that these taxa should be critically re-examined to

determine validity of their separation 4in generilc level,
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"particulsrly in view that chromosome nunmber nz=20
(Mehra ~nd Vij, 19703 Vi) and Gupta, 1976y and Mehra
and Sehgal, 18980) and 2n=40 (dehra and Kashyan, 1981)

is common for all,

2. imbrieata, on the other haand, although showling
the mme chromosome number, n=20 {(Mehra snd V1j,1970)
and 2n=40 (Pancho, 1765a,b; Arora, 19683 Singh, 19814
and Mehra and ¥ashyan, 1781) and also the identleal
number of velamen cgll-layers, 2esms to be aberrant
ditfering from the above grour in having only one
rhotosynthetic leal z2d 2.8 layered unver enidermis
of leafl, lioreover, the annual growth of the axis is
a tynionl ndeudo-buld with rhizomsceous base and the
mein axillary bud, destined to develon into the axis
for next vear, ammnears directly laterally near the
baye of the nseudo-~buldb and not nlaced laterally
near the terninus of the nseudo~buld (which results
into the group of bud traces niercing through the
fleshy nseudo-sten from basal to terminal regions in

+he other taxa),

These fnctors are quite significent to warrant
& thorough re-examination and re-assessment of 1ts taxo-

nomic position,

(1) Significance of morvhological dissimilarity in
Calanthe densiflora Tindl.
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Out of the four srecies of Cglanthe Brown inves-
tigated in the nresent work C. densiflors differs from
the others in having a rhigome-like elongated axis
with a slightly swollen head in contrast to a typical
bulb in others and also possessing 8-9 scale leaves in
contrast to 4-5 in others, In C. densiflors the inflo-
rescence 18 borng by axillary bud of the last scale
leaf situated just below the swollen head, but in other
three species it is borne by the axillary bud of a
normel green leaf and disnosed at the terminus of the

buldb along with the cluster of leaves.

Interestingly excent these thres points of varia-
tion, the present investigation failed to show any other
major distinction excent that the leaf 1s thinaer.
Unfortunately no cytological record for C. densiflora
is available. However, a re-evaluation of conventional
taxonomic features may be suggested 1gbonsideration

of the facts revealed in this study.

Bs Consideration on Morphological Nature of stem and leaf.
I s+ Morphology of Pseudo-stem/Psgudo-bulb

The bagal rart of the axis of orchids bearing scale-
leaves 12 thinner and conventiocnally it is described as a
rhizome. The significance of the characteristics related
to this organ has been discussed and is supggested that this

nart of the axis better be called as » sucker although in
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the nresent work it has been referred to a3 rhizome follow-

ing the convention adonted in texta.

This rhigzome and the leafy axis 1s a continuous struce
ture and in many cases als0 show treansitional stages and in

all case® *the whole body of the axis 1s » s3inpgle unit.

The upper or terminal part of this unit of the axis
bears normal rhotosynthetic leaves and this nart of the axis
may remain more or less slender but normally thicker in
commarison to the basal rhizomaceous nart and 12 described
83 a reed. In other cesas it may hecome guite fleshy at
least regionally or it may be couverted into a pseudo-bulb,
The pseudo-bulb, on the other hand, may have a single or
few or a number of internodes. Varlatlions and intermedilsate

structures =re also noticeadble.

The rhizomeceous part of the axis internally shows a
tynical cortex demarcated internally by a more or less
defined ring of vascular bundles surrounding some scattered
vascular bundles at the centre. In Some cases even a Small
nith-like area is recognizadle. Such an orgsnisation could
also be encountered not only in the thicker region of the
rhizome bearing scale-leaves but also in tre region of the

leafy axis bearing larger scale-leaves or transitional

leaves,

Although the leafy axis exhibits scattered vascular
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bundles without any recognizable cortex or a ring in the
vascular syaten but in some cases where nodal region of

the leafy axis 1s recognizable reversion to a typical rhi-
gomaceous construction could be noticed above the nodal
region. In other cases a similar organisation of the vascular
bundles could be encountered just above the daevarture of

each leaf in suc:ession in the leafy nxils,

Irrespective of whether 1t 1sftvn1ca1 bulb or a reed,
when inflorescence is borne terminally by the anical meris-
tem, 1t has been found that after contribution of vascular
traces to the leaves the centrally disnosed remaining
bundles become aggregated and organised so that the inflo-

rescence axls also shows & tynical rhizomaceous conatruction,

The disintegration of this rhizomaceous construction
has been found assoclated nrincipally with three factors -
(1) comparative length of the internode, (11) increase in
girth of the axis and (11l1) vascular supnly to the normal

photoswmthetic leaf,

The comparatively longer rhizome of Calanthg densiflora
internally shows & tynical rhizomaceous construction bhut
three other snecles of the same genus with shorter rhizome
and internodes do not show similar ring arrangement of the
outer vasgscular bundles although the cortical area is still

recognizable,
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Increaze in the girth tends to disperse the vascular
bundles in a wider circumference and the imnact makes
é¢isturbance in the ring arrangement of the outwardly dis-
posed vascular bundles which now becomes scattered. Quite

naturally in the nseudo-bulb the diasversal would be maximum,

The third factor, that 13, vascular sunnly to the
larger normal nhotosynthetic leaf, seems to be much more
affective for scattering of the vaszcular bundles. The un.-
usually high number of vascular bundles particinating in
a leaf sumnly and also Some other important factors asso-
clated with it as has already been discussed mnke the dis-
turbance and scattering total, And in this resvect there
is no distinction between a reed and nseudo-buldb, It has
also been noted that the nature of organization and orien-
tation of vascular supnly to a leaf-base i3 more or less
uniform althrough irrespective of thickness of the axis,
Such observatlions are indicative that basically the leaf-
bearing axis 1s morvhologically identical in all cases and
as such the reed and pseudo-bulb have no basiec distinction

excent their size and shane.

In consideration of the above facts in the nresent
work it has been sugpested that if nseudo-bulb remains
to be a valid term to describe an orchid, its counternart

where the leafy axis is not tynically bulbous should be

called as nseudo-~ztenm,
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In some cases nodes and internocdes in the nseudo-stem
and even in the pseudo~buldb are externally recognigzable but
in a majority 1t 48 not so. Internally from anatomical vnoint
of view thers 1is no distinction indicative of the nosition
of the node excent in some cases where the wascular orga-
nisation is reversed to a tynical rhigomaceous condition.
In a few other cases the dismosition of the axillary bud,
although microscoric, gives indication of the nresence of
a noce in gerial secticnz of the leafy shoot. In case of
the bulb such disnosition has always been found near the
ton of the structure., But in other cases although the
external annearance of the bud i1s much higher un, the origin
of bud-traces could be encountered near the base of the
bulb deep inside just laterally to the central axial core.
Such a bud-trace comnlex remains encircled by extensive
tissue of the nasudo-buld containing scattered vascular
bundles of its own which indicates that notonly the leaf
base of the leaf/leavez of unner node(s) are extended below
but alzo the vascular sunnly of +he sald leaves starts orga-
nisineg In *he lower internode(s). A1l these factors make
the vascular organisation of *he leafy axis utmostly come
nlicated, ¥sau (1968) also renorts of such a comnlex
arrangement in the prasses on the haeis of observations

made by Percival (1921), Kummzawa (1961) and Inosaka (1962),

It is quite evident from the above statements that



(384)

in the pseudo-3tem or nseudo-bulb of the orchids irres-
nective of its thickness the true axial system is centra-
11y disvosed and it nlways remains masked by differentia-
ting leaf-base(s) and the 2 systens remain completely
integrated 8o that anparently either externally or inter-
nally the mornhological identity 1s not at all recogni-
gzable. The situation‘reminds us of old concentlons regard-
ing the morrhology of the stem which lead to the hypothesis
of leaf-skin theory by Saunders (1922).

Lsau (1965) states "that the nresence or absence of
an anatomic delimitation of cortex, endodermis, neriecycle,
medullary rays, leaf gaps, and nith constitutes a variation
in the relative distribution of the vascular and ground
tissues. On the one hand are the plant axes with an almost
dlagrammatic division into cortex, vascular cylinder, and
vith (if nresent), and with distinctly differentiated
endodermis and vpericycle; on the other, are the axes
having no sharn boundary between the vascular and funda-
wental tissues, and lacking a vericycle. In the extreme
condition, the vascular sy-tem 1s disversed to such an

extent that no cortex or nith can be delimited (stems of

many monocotyledons)™.

It 1z interesting that the internal construction of

the rhizomaceous part of the axis in the orchids under
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investigation without any excention and nrobably in fami-
1ies of other monocotyledons showing identicel structures
is to some extent commamrable with the construction of a
dicotyledonous stem with the sole major excentions of the
absence of cambium and nresence of bundle-sheaths., It is
interesting that these two factors of excevtion may be
interrelated and one of than be a corollary of the other.
It i3 more noteworthy that the scattered vascular bundles
at the cantral nart of the rhizomacecus axis 1s commarable
to the medullary bundles narticularly found in some nrimi-
tive familles of dicotyledona. The absence of the nericycle
and endodermis is nossibly ceused by scattering of the vas-
cular bundles in tha stem reglated with leaf sunnly but even
then in some taxa like Bulbophyllum rentans and B. odorati-
ssimum structurally some tissues could be encountered which
are comnarable *to endodermis or nericycle or both indicating
rarallielism with the tynleal dicotyledonous stem. Thua,
accenting the concention that the monocotyledon is an
off-shoot from some nrimitive dicotyledonous stalk or a
nrecursor, from anatomical noint of view tre distinction
lies in the noints of (i) lozs of cambium and develonment
of bundle-sheath, (i1) nermanent retention of the medullary
bundles and (111) total disturbances in the axial vascular
organisation and consequent loss of endodermis mnd naricycle

causec by the complexity of leaf sgunoly organisation. It may
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be mentioned that anatomical construction of the rcot in
both grouvs is almost identical excent the nresence of
exodermis which i3 found in a few families of monocoty-
ledons with significant number of epiphytic representa-

tives.,
11 s Morvhology of Ensiform leaf

The ensiform leef in Oberonig myriantha %indl., Q.

irigifolis Lindl., 0. falcata King and Pantling and Dendro-
hium ancens Swartz 13 commaradble to that of Iris where 1t

is conzidered to be a modification of the netiole and
according to Fasau /1965) this blade 1z a nroduct of sima-
lation of the retlole. Fames and Macdaniels (1%47) state
that the inversion of bundles in the Iris leaf may have
come about by longitudinal folding and fusion of the leaf
halves, In the materi=l under investigation a similar con-
dition hag been ancountered. De Candolle (1827) conceived
that the lineasr leaf outline and parallel venatlon in mono-
cotyledons might be due to their nhyllode nature. Arber
(1925) on the basis of an extensive work concluded that
the monocotyleconous leal is basically of phyllode nature.
She thought that the 1sohilateral nseudo-ensiform leaf

of Phormium and Dianells 13 ejuivalent to that of pcacia
for the nhyllode 13 natiolar. Joke (1940) on the basis of
an extensive work on Agcecia concluded that the nhyllode

1s actuallv the modified rachis (netiole) where the abaxial
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bundle revresents the middle hundle of the rachis and
the nairs of bundles placed laterally in the body of the

flattened nhyllode are representing the lateral bundles,

In the nresent investigation aot only a parallel con-
dition could be encountered but it 1is more interesting to
note that the intermedlste region between the tynicsl blade
and tynicel sheathing leaf.haze 12 flattened having vascular
orgenisation tynical for the leaf »lade in other sreciass
under inveegtigation, It is mor= interegtine to note that
this flattened structure gradually becomes folded above
and ultimeatasly fused by its unner surface to eclve risze to
the engiform leaf which serves as a direct evidence of 1its

narallelism with the nhyllode of Acecla,



