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1: ~ ~L_ll: R wo rk o n (lie l~ n r;il ;111 ;1fomy o f' Burrnanniaceae is very limited. 
Pfe illcr (1914) d c: 1lt w1fh :-.0 111 c lc.:;,1turc~ of' the a natomy of vegetative 
organs ,111d the cxtcrn :tl mo rph ology or the fl ower or Thismia americana. 
Sa und ers (l'-JJLJ) ga\c ~1 short gc ncn tl acco un t or the anatomy of the 
Ihm er in thi s 1·,1mily. P:1i (IY66 a) de~cribcd the floral anatomy of 
Bumwnnia pusi//a but made a number or wrong o bservations in 
important structures (Rao, 1967, 1968) . M o reover, he dismissed 
Sa unders· account saying that it vva s mainly in connection with her 
theory or carpe l polymorphism, ignoring completely her account of 
th e , a scular supply to fl.oral parts other than the gynoecium. 

Th e prese nt paper deaJ s with the floral anatomy of Bunnannia 
disticlza L. , B. nepa/ensis (Miers.) Hook. f. , Gynznosiphon cymosus 
( Benth . ) Ben th. et Hook., G. aphyllus Bl. , and Thismia aseroe Becc. 
ur th ese, Thismia is extremely rare and even taxonomic accounts are 
based o n single collections (Jonker, 1939). The customary methods of 
obser ving serial microtome sections and cleared entire flowers were 
roll owed fo r Burmannia and Gymnosiphon. On account of the very 
limited a mount of dried material of Thismia made available to the p·resent 
a uth o r, o nly serial microtome sect ions were studied for the species of 
thi s gen us. 

In Burmannia the epigynous flower has a perianth tube which 
divides into 3 sepa ls a nd 3 petals. There are 3 subsessjle anthers inserted 
on th e peri a nth tube below the petals. Th e connective .in most species 
has 2 apica l c rests and a basa l short truncate spur. The ovary has 
3 prominent wings which a re continued upwards on to the sepals also. 
There are numerous ov ules on axi Je p lacentae, which project into the 
3 1oculi of the ovary. Gy mnosiphon has parietal placentation and each 
placenta bears at both sides of its top a large globose gland. !he 
anthers are 3, sessile and inserted below the petals. The perianth hmb 
is deciduous below the inseriion of the stamens. Thismia has 6 anthers 
which hang downwards from a. prominent annulus at the mouth. of 
the perianth tube. They are laterally coherent, forming a tube which 
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su rro und s the style . The ova ry has 3 pa ri e ta l 1Jacc nt:1c 
ontles. 
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. fJurma1111ia dist icha. - Th e a xia l vascu la r cylind er se nd s outwa rd s 
6 st ra nd s in a lternati ng sets of 3 each for th e ova ry wa ll. Th e b undl es 
of the fi rst set run fn positio ns of the ca rp e ll a ry dorsals a nd those o! 
the seco nd set a re• opposite th e septa . Th e emerge nce of t hese 6 c., trands 
leaves 3 bund les in t h e ce n t re whic h d ivide into a number o f strand s 
for the placenta e (Figs. l, 2). Th ese increase in number high er up . 
In the ov ulifcro us zo ne th e p lace n tae have a prominent ta ngenti a l row 
of vascular bu ndl es (F ig. 3). Th e ova ry is trilocul a r in the basa l part 
and unil ocu la r a bove with in wa rdl y p rojectin g placentiferous sep ta . In 
the termina l pa rt o f th e o va ry th e rl ace nt a l bundles di sa ppear a nd just 
a bove their endin g, a sm a ll se pt ;:i l g la nd lined by deep sta ining epi
th eli a l ti ss ue is fo rm ed fo r a sho rt di sta nce ( F ig. 4) towa rd s the inner 
end of eac h sept u m . T he g la nd s e nd in so lid-i:i ss ue a nd d o n o t open 
to the exteri o r . 

. Fies. l- 16. Figs. l- 10 . Burmannia disticha. Fig. I . T .s. through top o f 
~c~ icel. Figs._ 2, 3. T. s. ovary showing increase in placental bundles. Fig. 4. 
th·r;uupter r~gion of ovary showing ~eptal glands in two of the septa . Fig. 5. 'L s. 
two c~esi enanlh tube a1:1d style. Fig. 6. T.s . at anther level. Fig. 7. Show_s the 
eve! sho!i~f \ connective attacf:ed to the perianth tube. Fig. 8. T.s. at higher 

doubl e ma ~ t e crests free.. Fig. 9 . . Shows the petal margins enclosed by the 
separation r~ts of a sepal. Fig. 10. T .s. anther ovary of B . disticlza showing early 
Fig 11 A carpellary d<?rsal bundles from the sepal traces within · the ovary' walll 
and. adjacen?e::1 and adJ_acent sepal m~rgins ?f B. nepalensis. Fig. 12. A peta. 
Figs. 13_15 T f al m_argms of B . Pi!stlla . F igs. 13- 16. Gyrnnosiphon cymosus. 
Fig 16 T. · · pedice) of Gymno.\·tphon cymosus at successively higher levels. 

· · .s. near base of ovary. · 
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The ovary wall has 3 prominent wings oppos ite th e loc uli and they 
are continued on the perianth tu~e a nd the s~ p~~ ls_ as _we ll. ~t the tor, 
of the ovary the 3 bundle.s opposite th e loc ul1 d1v1dc rnto an 111ner car
pellary dorsal l,undle which tra vels into the style and an ou ter sepa l 
median trace (Fig . 5). The perianth tube receives the 3 scpc1 l trn ccs 
and the alternating 3 bundles of the ovary wall whi ch arc o n the septa! 
radii. These J atter function as the petal-stamen c~rd s. Hi gh up on 
the perianth tube are inserted the 3 subsessile a ntk>ers. The petal
stamen cords divide into an outer petal trace and an inner stamen trace 
which moves into the connective in a radially inward direction (Fig. 6). 
The inner margins of the connectives are wedged in the grooves that 
separate the three stigmatic branches. The upper margin of the con
nective bears 2 acute crests. These are attached in their basa l regions 
to the perianth member on their back for a short di stance (Figs. 7, 8). 
! n the basa l part the se pcil margin s are double and forcipate , with the 
petal margins more or less encl osed by the double margin (Fig. 9). 
Higher up the margin ofdhe se pal s beco mes single by a gradual reduc
tion of the inner lobe. The style ha~ a hollo w canal. In its upper region, 
3 strands of transmitting ti ss ue a re formed a little inside of the dorsal 
bundles. They increase in si1e and become arc-shaped, with the 
concavit:/ outwards. At the level where the style divides into it s 3 
branche:,, the transmitting tissue strands give place to 3 crescentic 
hollow canals which widen very greatly to open to the outside in the 
funnel- ~;haped stigmas. 

In one specimen of B. dist;cha the 3 cords opposite the loculi bore 
inwards the carpellary dorsal bundle in the upper half of the ovary 
and the separation of the perianth tube from the carpellary tissue occurred 
not at the top of the ovary but much beneath that ]evel (Fig. 10). 

B. nepa!ensis.- -Dr. F. P. Jonker identified some of mv Burmannia 
material as B. nepa!ensis. It resembles B. pusi/la in most characters, 
but the sepals have a double margin at the basr, the inner lobes being 
invo] ute (Fig. 11 ). B. pus;/ la does not have a dou b]e margin for the 
sepals (Fig. 12_). Moreover, there is a clear difference in the appearance 
of the double margins of the sepals of B. nepa!ensis and B. disticha. 
Those of the ]atter appear claw-like (Fig. 9). An anatomical difference 
is that in the axile zone of the ovary of B. nepalensis there is a prominent 
cylindrical strand of thick-walJed cells dose to the periphery of which 
lie the ventral strands. In .B. pusilla there is no such axile strand. 
The aestivation of the perianth members of B. pus;//a differs from that 
of the other two species studied and a double margin is absent for the 
sepals (Fig. 12). 

Gymnosiphon cymosus and G. aphy llus. - These two species agree 
very closely in their floral anatomy. As Jonker ( l938) said, · 'the 
greatest difficulty in investigating the species of this genus is the fact 
that the perianth limb with the stamens and the stigmas is deciduou s. 
The material becomes incomplete and then it is impossi ble to deter-
~pme the specimens". · 
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There ar~ 3 closel~ placed vasc~il ~n stra n4 embedded in thick
I \l, alled fr:sue in the ped1cel. These d1 v1de an~ lorm 6 bundles for the

l)\~HY \\all (figs. 13- 15). Three of then: run rn p~s itions of the dorsal 
bundles of the carpels and 3. are oppos 1~e the parietal place~ta~. The 

laceJlrae are borne at the inner ma rgin s of 111wardl_y proJect1~g in
fompkte septa. The bundles _of the ova ry wa ll sta~1dmg opposite the 
pl:Jcenta send a Jar~ bn: nch mt~ the placenta . Tl_11 s placental bundle 
, e·us many brancfles which run mto the ov ules (F1gs. 16, 17). ln the 
~p,per part of the o_\·ary cac~ part_i al seµ tum hears 8 prominent " glan? " 
on either side. Th ;s gland 1s o b\·_1ous ly fo rmed through a lateral bulg1_ng 
of the partial se ptum o n ei ther side. lt develops a h~ll ow ~pace which 
extends tangentia l! ~ with in the _P,land a~d a lso radially inwards for 
,,L)rne length (Fig~ . l~ - 2i\. For some d1s~a nce the septum be~rs the 
oland near its ou ter m:lrp:i n and the ov uliferous placentae which are 
~ftt?n billd at thi s leve l. ;1t its inn er margin . Above the ovu~iferous 
w ne thi-; in nrr m;1rgin clc;1r ly shows ~1 double nature for s?me distance, 

-indicating: th ;1t it is w n1 pnscd or· the margin s tf two adJacent carp~ls 
(Fig-- . 21. 2-n. 1\1 the l op ol' the ov,1 ry the 3 vascu~ar strands opposite 
1 he llK tili d ividc i 11 1() :1 n o ut er '>Cj'W I t nice and c1 n rnner dorsal bundle 
cl a carpel. ThL' l:1tt cr ent er th e styic while the perianth tube receiv~_s 
the se pal tr:1ccs :1 11d the-' bundle~ ol" th c ove ry wa ll on the septa] rad11 . 
The b ttcr arc the pct;il -s t'1111 C11 co rd s which functi on as in Burmannia, 
di\ icti nrr at the anther le ve l in to ;,n outer peta l trace and an inner trace 
\Yh ich supplies the strn1en ( Fig. 25 ). The stamens are inserted much 
beneath the level or splitting 01· the perianth tube into its Jobes. In 
the upper region or the style the carpels are loosely coherent by their 
margms. 

Thismia aseroe.- -Above the level of the bracts, each of which 
receives a single trace. the pedicel ha ~. 3 vascular strands (hg. 26) which 
bifurca te to fo rm 6 bundles (Fig. 27_). These diverge outwards to traverse 
the 0\·ary wa ll. Three of these are opposite the parietal placentae 
\\ hile the other three alternate with them in positions of the carpellary 
dorsal bundles. The former send hranches into the placentae (Fig. 28). 
Near about the middle of the length of the ovary the 3 cords alternating 
in posi tio n with the placentae bear lateral branches. One of these 
diverging suddenly turns inwards towards the inner surface of the 
ovary wa !l (Fig. 29) and constitutes the dorsal bundle of the carpel. 
Above thi s level the ovary wall shows 12 bundles jn a ring, in addition 
to . the 3 dorsal bundles of the carpels that form another inner ring 
(Figs. 30, 31 ). Of _the 12 outer_ ~undies three are the strands opposite 
the placentae while the remammg 9 are the strands opposite the 
carpellary dorsal s and the two lateral branches of each of them. At the 
top of the ova ry, the perianth tube with the 12 bundles mentioned above 
separates from the style which receives the 3 carpellary dorsal bundles 
(Fi~. 3~) . The 6 stamens are pendulous from a collar-like inward 
proJection of the perianth tube. The six main strands of the ovary 
wall _(the other_ 6 are lateral branches of three of them) send inward 
stammal trac~s mto the annulus (Fig. 34). These run downwards into 
the connect1ve_s of the anthers which are laterally connate, forming 
a sort of a c;1lmder round the stylar branches (Fjg_ 33). 
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F1Gs. 17- 34. Figs. 17- 21 . Gymnosiphon cymosus (contd.) . Fig. 17. T.s. 
ovary showing placenta tion . Figs. 18- 21. T. s. at success ively higher levels through 
a " placental gland". F igs. 22, 23. T.s. through " placental gland " of G. aphy /lus 

at successively higher levels. Fig. 24. T .s. just above placental gland of G. aphy /lus. 
Fig. 25. T. s. through anther level of same species. Figs. 26- 34. Thismia aseroe. 

F ig. 26. T.s. passing through pedicel and four bracts, one of which has a rudimentary 
axillary bud . F ig. 27. T.s. top of pedicel. F ig. 28 . T.s. basal part of ovary. 
Fig. 29. T .s. ovary showing origin of the dorsal bundles of the carpels. 
F igs. 30, 31. Branching of three strands of the ovary wa ll. Fig. 32. T.s. at 
level o f separation of style from perianth tube. Fig. 33 . T.s. at anther leve l 
Fig. 34. T .s , a t annulus level showing origin of the six stamina! traces, 

.... 
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Burmannia disticha, B. nepa!msis, and /3 . / JUsilla agree 
mo r~h ologica l fea tures bur show certain anatomical ct·rr- _111 general 

l · 
1 

• . c 111e1 ences In all th ese t 1ree species t 1e inner margin s of the connectives ·t . · :d 
in longitudinal furr c,ws of the upper part of the style 0 1. ·1-1,c 1tel we gee! 

· • · 1e sp·1ces th at separate the•3 st1gmat1ferou s branches of the style. It h· b· · 
sl:own ea rlie_r ( Ra~, 1967) that Pa i's sta_tement (1966 a) that the :~

111
: ~

1~ 
of Burma111,ta pust/la ar~ connected with th~ style by broad bands of 
parenchymatou~ tlss ~e 1s wrong . . Hence_ hi s theorizi ng (Pai, 1966 b) 
about th e relat1onsh 1ps o_f the entire family of Burmanniaceae on th e 
basis o~ wrong obse rv~Hions of one species of the genus Burmannia 
is mea ningless . There 1s no actual fu sion at all between the stamens 
and the style in any species of Burmannia. Even if there were a fu sion 
(ass uming it fo r th e sa ke of an argument), it is a far cry between 

. Burmanniaceae on the one hand and Orchid~eae on the other. In 
th e fo rmer, the stamens are epipeta lous high up on the perianth tube 
th e ndhesion being betwee n th e perianth and the androeciurn. I~ 
Orchid aceae :.ts well as in th e Apos ta sia ccae the adhesion of the androe
cium is not at ,111 with the perianth but with the gynoecium. 

There are many placental bundles in B. disticha while in B.pusilfa 
and 8. nepalensis th ey are either 3 or 6, consistent with the number 
of co mpos ite or sepa rate ventral bundles of the carpels. The orientation 
of the ventra l bundles in B. disticha and B. nepalensis is not clear. Pai 
( 1966 a) stated that in B. pusi/la the ventral bundles have a normal 
orientation. This again is a wrong observation because in that species 
the orientation is unmistakably clear and the ventral bundles have a 
ve ry defi nite inverse orientation (Rao, 1968). The ovary of B. nepa
/ensis has a central strand of thick-walled cells at the periphery of which 
the ventral bundles are present. B. disticha and B. pusilla do not have 
such a strand. There are many monocotyledons in which the septal 
gland s are reported to open freely to the outside, and Pai (J 966 a) 
reported that such is the case in B. pusilla. ln B. disticha they end in 
solid tiss ue. It is quite likely that they end freely to the outside in 
some species of this genus, and it is not of _much significance. There 
might be variation in this character dependmg upon even the age of 
the flower-bud , the septaJ glands being closed at one stage and open at 
another. B. disticha, B. nepa/ensis and B. pusilla differ in the aesti
vation of the perianth members. 

Gymnosiphon cymosus and C. aphyllus resemble each other very 
closely in floral anatomy and in other morphological features like the 
pla~ental glands. ln both~ it seems best to regard the small inwardly 
proJecting placentiferous parts of the ovary wall as ' partial sept~'. 
!hese b~ar the placentae at their inner margin. (The term partial 
1s used m the sense that it does not extend up to the centre. ) Th e 
p1acentation of course is parietal and the placentae are prominently 
vascularized. Although taxonomic literature refers . to glands of the 
placentae, it is really not the placentae but the partial septa that bear 

,. 
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Jhem between the pl i ~entiferous end a nd the ovary wall . F 
· · or con- · 

vernence m descrip tior,, however it is best to retain the term l 
gland ]' · th · _., h ' P acental 

, . rea 1zmg at 1t 1s t e septum and not the actual placenta th 
bears 1t. The term ' gland ' here should not be taken in a physioloif al 
s~nse. The very great si milarity between these two species of Gv~ca 
siphon proves th at Jonker ( 1938) is correct in 111erging Ptychom n~
w1th Gymnosiphon . C. cymos11s was earlier kept if: Ptychomeria er~a 
P . cymosa Benth. s 

Thismia aseroe has a sep~ratio~ of the dorsal bundles of the 
ca_rpels from th e co rd s alte rn atmg with the placentae , near about the 
midd le or the lengt h . of the ova ry. It is peculiar th at these dorsal 
bu ndl es do not tni ve l directl y inward s but start as latera l branches which 
th en '.-. udden ly . turn inward s to occ upy th e carpellary dorsal positions. 
The number o f huncll e'.-. th ,1 t tr;1vcrsc the peria nth tube is 12 as contrasted 
wi th th e () in ll11m1m111ia ;1 ncl (,._ 1·m11nsipho11. The sta mens are 6 in 
F/Ji \111io bu t () nl y .1 in tl~t: o th er two ge nera studied. The 6 anthers are 
pcncltilou s l"rom ;111 ;11rnul;1r i11 -12 row th of' th e perianth tube. It is at 
th e le vel ()r the ;1nnulu :-. th :11 th e () 111 ,,in strand s of the perianth tube 
bc:1r the st;1min :tl tr:1ccs which mo ve in wa rd <.; a nd downwards into the 
co nnecti ves. T hl' :1nth er'-i o r '/'/Jismia arc lctlcra ll y coherent, forming 
:t tube round the style . 

It is difficult to ma ke out fro m Sau nd ers' ( 1939) account which 
species or Burmanniaccae formed the basis of her descriptions of floral 
anat0my. According to her, th e vascu lar system below the flower 
ge ne ra ll y co nsists of three co rd s. Thi s is more correct of Gymnosiphon 
(i ncluding Ptychomeria) and Thismia th an of Burmannia. Each of the 
three cord s is said by her to trifurcate, the median branch running on 
a sepa l radi us, while the adjoining lateral branches of adjacent cords 
fu se to form a bundle on the petal radiu s. Thus on each of the perianth 
rad ii there is a vascular strand. Those on the sepal radii supply the 
sepal s a nd the sterile carpel midribs, and if an antesepalous set of sta
mens is present, that also is supplied. Those on the petal radii supply 
the petals, the antepetalous stamens and the placental bundles of the 
ferti le carpels. She has also mentioned the formation of septal glands 
above the upper ends of the placental bundles. What _she called as 
th e steri le carpels are the carpels in the classical interpretation. As 
described by her, in Burmannia (species not stated) the 6 strands of 
the ova ry wall have anastomozing branches at the top of the ovary, 
and these fo rm a complete girdle. This feature is not seen ,in any of 
the species of Burmannia studied by the present author. 

Pa i (1966 a) called the wings of the ovary of Burmannia as "median 
latera l extensions of the se pals". They are median outward, and not 
median lateral (compare the use of the term " median lateral" bundles 

of the ovary wall). 

SUMMARY 

Th e floral anatomy of Burmannia disticha, B. nepalensis, Gymno
siphon cymosus, G. aphyllus, and Thismia aseroe is studied. In Bur
tn(lnnia tne inner mar~ins of the 9onnectives are merely wedged in 
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.. ~ rrows of _the style an d there i? no fu sion bet_weL lh e androecium an r_,p;;;.-a 
the gynoecrnrn . The two spec,e_s of Cymnos,pl.},; have th e s .. une t ~ 
of floral morphology. Tl: e pa rti ed septa be~1 r glands 0 11 eith er sid i~t 

tl?e ~P- ;l_ie placentae rn these ~wo sp~c1e_s a1:e richly vasc ulari zed. 

The vascula , ana tomy of the :fl.owe1 of T/11 sn11a differs from that of the 

other gener~. The_ clorsal bundles of the carpel s a re orga nized near 

about the _m,dd]e ~f th~ length of the ovary as latera lly in ward branches 

of three of the cords ot the ova ry waJI . Th ere a re 6 pendulous anthers 

which a re la teraJl y coh~rent to for m a t ube round the style. The 6 

mai n co rd s o f the peri anth t ube bear the stamina! traces at the level 

of the annulu s of th e perianth tube, an d th ese descend downw r1. rds into 

the con nec ti ves of th e a nth ers. 
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