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TAXONOMY OF THE INDIAN MEMBERS OF FAMILY "ASPf,ENIACEAE" 

Bolany Depm!menl, Panjnb LTniuer~ily, Chandignrh-3, India 

A B S T R A C T  

Taxonomic problems of family "Aspleniaceae" are discusscd and confilsions have bcc-n cleared 
about Asfilenium dalhousiae, A. lacininturn, and A. planicaule, Athyrium horyanutn, D$,larium fi,>lvpndjoides, 
and D. asjernm. Comments have been made on the generic status of Ceterachofisis, Athyrium, D$laziu~n 
and Cornopterir. It has been proposed that Di.cranrmaria may be recognised as a sub-genus within 
large and comprehensive genus Diplazium Swart2 so as to represent such elements as Diplaziu~n 
e.iculentuna that show peculiar venation and anatomical structure not seen in any other species nf 
the genus. \rarioua taxonomic criteria have been enumerated with instances from amongst the 
"Aspleniaceaz". Salient features of six new ferns discovered from thc Himalayax, are given. 

INTRODUCTION (cf. Alston, 1956) in order Aspidiales of subclass 
Filicideae but without assignment of various genera. 

Diels (1898-1900) was the first to introduce the 
modern usage of family as a formal category. His DELIMITATION OF GENERA 
family Asplenieae is a heterogenebus group of 15 
genera comprised of two subdivisions as Aspleninae At present the more acceptable view is to split 
and Blechninae. L~~~~ on, B~~~~ (1928) Separated the conventional family "Aspleniaceae" into two 
these two 'sections as ~ ~ ~ l ~ ~ ~ i ~ i d  and Blechnoid and to Segregate d4splcnillm and Atltyrittm group 
ferns. , The former group was sub-divided into two of fern genera illto separate families. 
sections consisting of 'sori indusiate' (Asplenium, Broadly speaking, the present day fainily Aspic- 
Athyrium, Diplazizlm and Diplaziopsis) and 'sori niaceae as defined by Copeland (1947) and Alston 
exindusiate' (Cete~ach and Plezcrosorzls). Bower was (1956) is limited only to 'Group A' of Christensen's 
a great n~orphologist no doubt, but he assembled (1938) sub-family Asplenioideae or Tribe Asplenieae 
Aspleriiztm and Athyriurn (also Dipluzium and of Ching's (r9.p) family Asplcniaceae or sub 
Dipluziopsis) in the same group of his indusiate family Asplo~ioideae of Holt tu~n (1946, 1949) and is 
Asplenioid ferns though these genera apart from typified by Asplenitcm Linn. Similarly, family 
other details, ditl'ered markedly in the matter of Athyriaccae (of Alston, 1956) includes only 'Group 
vascular supply to sorus. B' of Christensen's (1938) sub-family Asplenioideae 

Christensen (1938) and Ching (1940) utilised the or  Tribe Ath~r ieae  of Ching's (1940) family Asple- 
information afforded by Bower and segregated these niacrae or sut~family Athyrioideac of I-Iolttum 
two genera namely, Asplenilcm and Atliyrizcnz and (1946, 1949) ant1 Alllyritinz Roth typifies it. 
their allies in sections or tribes l ~ u t  in the same As yet divergent viwcs are hcltl about t l ~ e  com- 
firour). Ching (lyqo) was perhaps the lirst to pusirio;~ of thesc two families. The true Asplcnioid 
strue the word Aspleniaceae for a family though he ferns, Asplmiam nllri its (Icrivative genera are 
attributed the family name to Presl who used this lnarkcdly (iiffercnl froln A ~ h ~ ~ i ~ ~ ~ ~  and its 
name as a trihus. The  correct citation sho~lld, These diverse elclnents were prcvioL1sly 
therefore, he family Aqleniaccac (Presl) Chillg. togCrhrr, hart de"elupcd fmm (lifferent 
This of course includes hoth the tribes or groups as sources. ~h~~~ cliRer aDart fmln chrumosome 
represented Aspbniz4m and Atl1yriu". Dicka- nelnber, in scale structure, supply to sorus, outline 

(1946) approach was practically the same as leaf traces in petiole and rncllis and finally in 
that of Ching. Copcland (1947) and Holttum (1946, the structure of meristeIe. 
1 9 9 )  almost simultaneously segregated the two 
elements of Ching's family Aspleniaccac. The Now the main interest centros around the clues- 

former author removed, though unnaturally, tion of delimitation of genera in these two families. 

Arhyrjum and its allied genera to his family The degree of variance to which different genera 

Aspidiaceae while the latter crcated a sub-family have been treated by various systematists, will be 

Athyrioideae of his family Dennstaedtiaceae for clear from comparison (cf. Table I) of the various 
these, which, of course, is a proposition. systems of classification. The sequence of enumeraa 
Alston ( 1 ~ ~ 6 )  raised Holtrum's su,l-family Athyrioi- tion of genera is the same as mentioned by each 

deae to a family rank as Athyriaceae Alston, the author. 
position of Aspleniaceae being the same (now only In India these two families arc represented by 
composed of Aspleniunz and its allies). Recently only seven genera as enumerated below: 
Pichi-Sermolli (1958, 1959) placed these two families (i) Family Aspleniaceae: Asplcnirtm Linn. and 
Aspleniaceae (cf. Copeland, 1947) and Athyriaccae Ceteraclz Garsault 
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Family Athyriaceae:. Athyrium Roth, Dipla- An interesting point revealed b perusal of 
zium Swartz, Dipbziopsis C. Chr., Cystop- Table I is the controversy about t e status and 

te~is  Bernh, and , Cornopteris Nakai limits of various genera. 
K 

TABLE I 

Showing the position of genera of family Aspleniaceae (sensu Iato) 

Bower (1928) Chriatensen (1938) Ching (1 940) Holttum (1 S 6 ,  '49) Copeland (1947) Alston (19561 

As hwid Fsmr 
(a! Id-e : 

As#&nim Linn. 
A* Rcith 
mp"zcrrrr0 sw. 
~ I c r ~ s  c. 

Qlr. 
(b) Exi,ndwiate : 

Cstrrcrt Garsault 
&ua.mu Fc'e 

Sub Family 
As ltnioideae 

&romp A : 
Asplenieae 
A.@enim Linn. 
Csf~or;h Garsault 
P k u r o s m  Fe'e 
P&llitis Ludwig 
Cam tosms Link ' 
Dipera Baker 
Plocwsmiopsis Fomin 
Group B : 
Athyrieae 
Athyrium Riith 
Diplsrzhm'Sw. 
Di la&bst C. Chr. 
*tLto&,,?,ism. 
SfaM&k v.A.v.R. 

Family Aspleniaceae 
Tribe Asplenieae 
(a) Sori indusiate 

Pfivllitis Ludwig 
BoninieZIa Hyata 
Cwtarorus 1,ik 
Dipbra Baker 
.Neottopteris J. Sm. 
Loxoscaphe Moore 
Asplmium Linn. 
Holodictyum Maxon 
Ceterachopsis Ching 

(b) Sori exindusiate 
Ceterach Garsault 
Plturosorus Fe'e 

* * Pleuro!oriopsis 
Fomln 

Tribe Athyrieae 
Diplazium Sw. 
Cornupteris Nakai 
Dipkariopsis C. Chr. 
Athyrium Roth 
Dejaria H. & G. 
Cy.rtopteris Bernh. 
Acyst@tLyis Nakai 
Stenolcpia v.A.v.R. 
Qmnocarpium 

Newman 
(= Cuirnnia Copel.) 

Sub Family 
Asplmioideae 

Asplenium Linn. 
Phyliitis Ludwig 
Diplora Baker 
Camptosorus Link 
Cetermh Garsault 
Pleurosorus Fe'e 
Pleurosoriopsis 

( 3 )  Fomin 

Sub Family 
Athfiodeae 

Athfium Rijth 
(inctuding 
Diplazium SW.) 
Cystroptcris Bernh. 

Family Aspleniaceae 
Asplmiwn Linn. 
Loxoscaphe Moore 
Diellia Brack. 
Ceteruch Garsault. 
Pleurosom Fe'e 
Holodictytun *on 
Camptosorus I.mk 
Antigramme Presl 
Scha(Iirnia Fe'e 

Family Asfiidiaceae 
(in part) 

Currani0 Cystoptmi Copcl. Bernh. 

Athvrim W t h  
(i6cluding 
Diplazium Sw ; 
Dcpariu H .  & G. and 
Cmoptcris Nakai 
D .  laziopsis C. dhr. 
G&$&ris Bory 
Hemidictpum Preal 
Anisocam#im Presl 

Family 
Aspleniaceae 

Asplenium Linn. 
Family 
Ath~riaoeae 
Athyriwn R th. 
Diplaziurn Sw. 
Muttam.a Todaro 
IVoodsia R. Br. 
StmolcpM v.A.v.R. 
Cheilanthiopsii 

Hieron. 
Cystoptsris Bcmh, 

*Trtakd as nua 'lnsertac Sedis' Bower (1928). ** Placed in &lY Pteridaceae by 2 opeland (1947). 1 hzve examined the Japanese material of ~leummriop,& rnakinoi ( M u i a )  
Fomin. The scale, aorw y d  spore characters indicate th t it belongs to family Asplenisccae. 

I t  may be mentioned that the genus Asplenium 
];inn. includes Ncottopteris J. Smith, (Thamnop- 
teris Presl), Asplenidzctyuna J. Smith, Ceterachopsis 
fj. Smith) Ching, Cuenopterzs Berg. (Darea Juss.). 
and Phyllitis 1,udwig (Scolopendrium Adanson). 
In addition, out of the genera enumerated above in 
Table I, three more namely, Gymnchcareum New., 
Mettucia Todaro and Woodsiu R. Br. are also met 
with in India. These have not been included above 
because in my opinion these are not at all related 
to the groups to which these .have been referred .to 
by various' systematists. Gymnocarpiurn is Lastrea 
(ef. Copeland, 1947). Similarly, in Mettucia the 
Eronds are dimorph~c with sori practically terminal 
an the veinlets whereas in Woodsia the sori are 
subterminal or dorsaI on the veins, with bas'al 
.indpium. All of these have noth@g in common 
with Athyrioid genera. 

TAXONOMIC COMPLEXES 

( 4 )  Asfkmirtrn dulhousiae Hook. Christsnsen 
[rp6), rpansferrd this fern under genus Ceterach 
as C, dalhousiae (Book,) C, Chr. and since then in 

the reccnt literature on Indian feme it has be- 
referred to. as such by Mehra (rgsg), and Stewart 
(1912, 1945, 1957). Wagner (1954) has also used this 
name during his studies on the genus Diellio. This 
is perhaps because of its very close external re* 
hlance with Ceterach officinarum Lam. & DC. whch 
is also inet with in the North Western Himalayas. 
It may be pointed out that none of the p e d c  
characters of Ceteruclz such as exindusiate sori, 
fused veinlets and presence of scales on the under 
surface of pinna Iohes are exhibited by A. daL 
housiac. The earlier name Aspleniurn alternans* by 
Wallich is a nomen nudum being not validly pub- 
lished at all and therefore shouId not be used any 
longer.. It will be totally unjustiFable to include 
it in Ceterach. 

Ceterachopsis was established by J. Smith as early 
as 1875 (Hiat. Fil. 317) and in all probability was 
typified by A. dalhousiae. However, Christensen 
(1906) did not recwnise it but merged with 
CeteracA. Later on, Ching (Bull. Fan. Mem. Insti, 

* Thii asme wacl c~nsiclercd as d i d  br aq ppq (cf, Bi, 1959) due to oversight. 



Biol. Bot. Ser. 10: g.~g,+o) revived and revised the 
genus Ceterachopszs and made Asplenium dal- 
housiae, the type species. He attributed only two 
representatives to this genus, being distributed in 
the Himalayas, China and Abyssinia. 'The other 
one is Aspleni2rm pucivemsum (Ching) S .  S.  Bir, 
conlb. nov. 

Basion~m : Caterach paucivenosa Ching in Bull. 
Fan Mem. Inst. Biol. 2:21o. t. 28. 1931. 

Synonym : Caterachopsis paucivenosa Ching in 
Bull, Fan Mem. Inst. Biol. Bot. Ser. 
10: g. 1940. 

In my earlier papers (cf. Bir, 1959, 1960) I was 
wrong in attributing the transfer of the name 
Pawzvenosa from genus Caterach to Asplenium to 
Copeland (Genera l~ilicum, 169, I 947) who had only 
suggested that Caterach paucivenosa Ching is an 
Asplenium and had not actually proposed a nkw 
conlbinatior, for it under Asplenium. 

In the Herbarium of Lloyd Botanic Garden, 
Darjeeling and Forest Research Institute, Dehra 
Dun, (India), I ha7e examined s ecimens of Asple- 
nium pouciwnosum from the &stern Himalayas 
labelled as A. alternuns Wall. (=A.  dalhousiae 
Hook.) which is met within the North Western 
Himalayas with Nairiital as the eastern limit. 
Panigrahi's (1960) recent report of A. frlternarrs from 
Eastern India is probably based on specimens of 
A. paucivenosum which u'extremely allied to the 
other fern. Asplenium paucivenosum differs from 
A. dalhousiae by its rather broad pinna lobes, with 
conspicuously hyaline and cretaceous margin and 
well developed, persistant indusia at maturity. 
(Figs. 1-4). 

The genus Ceteracho,#sis cannot be recognised 
simply on the basis of some su posed resemblance 
of minor characters with Ceterac % . The best course 
would be to accord subgeneric rank to Cetera- 
chopsis representing elements consisting of A. dab 
housiae and A. puucivenosum within the large 
com rehensive genus Asplenium because with Cope- d Ian 's (1947) concept of Asplenium there is no 
alternative but to recognise few sub-genera repre- 
sentin different evolutionary tendencies of morpho- 
logic2 nature. These two s cies of Asplen*rn 
provide a clue how Ceterac f has evolved from 
Asplenium through loss of indusium and webbing 
of veins (cf. Bir, 1963). . 

(2) Asplenium laciniutum Don & A; plunicaule 
WaII. The herbarium specimens of these two 
'spl~enworts' have often confused the taxonomist. 
A study of.available literature shows that A. plani- 
tale Wall. has mostly been treated as synon m of 
A. laciroiatum Don b Clarke (1880) Be dome 1 B 
(1892)~ Mehra (1939) an rev recent1 by Panigrahi 
(1960). Christensm (1906) in his i ndex Fillcum 
considered this species as a variety of A. lacinkturn 
and latter on in 1934 ndex EYlcum, Sup fm. 111. 
36) he recognised ASAiurn  pkanicou* &dl. as 
a separate species. T'hus a state of uncertainty exists 

about the status of this specis. Dickason (1946) and 
Kachroo (1953) while enumerating f ern8 of Burma 
and Assam respectively, dnly listed separately these 
two ferns but without any details of differences. 
Extensive collections in the field show that these 
species though closely similar are distinct from 
each other in the following characters : - 

(i) The scales in A. Iaczniatum have a distinctly 
hyaline margin while this is not the case in A. planL 
cazrle (Figs. 5-6). 

(ii) Lobes in A. ptanicaub are pointed while these 
are blunt in A. laciniatum. The texture in A. la& 
.niatum is fleshy which is not the case in the other 
species. 

(iii) The sori in A. laciniatum are swollen, short 
and confined to the middle portion of veinlet while 
in A. planicaule these are elongated and more at 
less reach the margin of the pinnw (Figs. 78). 

(iv) Indusium in A.  lacinzaturn is thick and 
conspicuous but in other species it is membrana- 
ceous. 

(v) In A. ~aciniatum vegetative buds are present 
on the pinnae, arising on upper side in the vicinity 
of veinlet. These are absent in A. planicaule. 

Asplenium laciniatum is confined only to the 
Eastern Himalayas and has never been collected 
west of Nainital whereas A. plunkaule is repm 
sented throughout the Himalayas from Dalhousie 
to Khasya Hills. 

From Darjeeling and Sikkim State one new 
variety each of A. laciniatum and A. plmicauk 
have been discovered. 

(a) Asplenium laciniatum Don var. mutipinna 
Bir. Plants are large as the type ; pinnae 3 cm; 
long, 0.6-0.8 cm. wide, narrower than the type, 
apex acute, margin obliquely cut into well-spread 
lobes which are seldom b~fid, upper margin auricleti 
at the base, lower one slightly truncate ; sori linear, 
on the general surface of the pinnae rather than 
the lobes (Fig. 9). 

In contrast to. the type; specimens of the pinnae 
of varieties sub-integnfolium and acutip'nna ara 
not incised into clear cut acroscopic basal and 
marginal lobes. In variety sub-imtegrifolium the 
pinnae have a broader aspect than either the type 
or var. acutipinna. 

(b) Asplenium plbnicaule Wall. var. obtusun* 
Bir. Pinnae generally broader with obtuse apex, 
the apices of the incisions blunt. There is also 
formed a basioscopic smaller lobe which is absent 
i n  the type. The acrosco ic superior lobe h well 
develo ed than the type ( !- ~g. 10). 

(3) gistinctness of. Athyrium Rbth and 
rium Swartz Co eland (19, b11owing 
(Bot. Ziet. 373. I k' @) merge d Di$laaium with 
Athyrium and this view was accepted by Holtmm 
(1954). Rut recentl accumulased cytological data d (cf. Manton & Sle ge, 1 9 s ;  Manton, 194.4, 8 9 ~ ~ ;  
Mehra & Verma, rg~7 ; Mehra & Bir, t@a 
Brawnlie, 1958; and Bir, 1958, ~ S Q ,  1960, 1961 &b, 
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Figs. 1-4. Asplmiiun paucivtnosum (Ching) Copcl. 
1, Habit ; 2, pinna lobe ; 5, portion of scale showing marginal projection ; Q, spore 

(octaploid race) ; 4 4  spore (tetraploid race). 
Pig. 5. Scale from rhizome apex d Asplsniwn laciniafum Don. Note the hyaline margin. 
Fig. 6. Scate from rhizome apex of, Asphim pknicaufe WaU. 
Fig, 7-8. Pinna of Asplmium lueinialum and A, plonicauls rcs&ctively. 



1962b) has clearly indicated that Athyrium is based 
on x=40, and, D'plazium, x=41 and are distinct 
genera. This conclusion arrived at on cytological 
ground has been supported by other morph~logical 
characters brought out by the author during his 
studies on Indian members. Both these genera 
differ in scale structure markedly. The scales are 
prominently toothed and black-edged, the marginal 
cells having thickened walls than the rest in 
Diplazium, whereas in Athyrium these are usually 
smooth-edged and marginal cells never thickened 
(Figs. I 1-14). It will be pertinent to point-out that 
with the sole exception of a fern commonly called 
Diplazium japonicum (Thbg.) Bedd., all the Hima- 
layan species of Uiplaziidm and Athyrium identified 
in the field on the basis of soral characters, have 
yielded cytological results and details of scale struc- 
ture in conformity with the above mentioned dis- 
tinctness. Therefore, it is stressed that the shape 
of the sorus, its structure and indusium are depend- 
able characters in identification of atleast the'lndian 
members of these two genera. 

(4) Athyhurn boryanum (Willd.) Tagawa. This 
fern has met with many vissitudes of taxonomic 
position and has often been referred to quite a 
different and wide apart genera. Ori inally it was 
described as Aspidiurn boryanurn by &illdenow (in 
Limn., Spec. PI. ed. 4, V: 285, 1810) and later on called 
Phegopteris kingii by Beddome (Handb. Su 
84. 18g2), Polypdium tripinnuhm by 
(Trans. Linn. Soc. Bot. London I :545. 1880) and 
~ r y o p h i s  boryana by Christensen (Index Filicum 
225. 1906). Firstly, Tagawa (Acta Phytatax. et 
Geobot. 4: I#. 1935) and then Ching (Lignan Sci. 
Jour. 15: 296. 1936) transferred it to genus Athy- 
riu?. Copland (1947) recently added this to 
genus Ctenztis primarily on the basis of presence o£ 
articulated hairs. Holttum (1954) relying more on 
anatomical features justified. Tagawa's and Ching's 
treatment. It diffeis markedly from Dryopteris 
and C h i t i s  in the structure of stipe in always 
having only 2 vascular strands, whereas in the o t h e ~  
two genera the number of vascular strands in s t i p  
is alwa s more than two. The cytological studies b by Me ra & Verma (1957) and by the author on 
this fern from various parts of the Eastern 
Himalayas Bir, (unpublished), have revealed that 
th?s is a dipIoid species with rt=40, So the cytolo- 
gical. evidence supported the earlier conclusions 
arrived at on the basis of anatomy etc. in relegating 
it to the genus Athyrium (Mehra & Verma, loc. 
cit.). Both Ctenitis -and Dryopteris are based on 
x=41, while A thyrium (s.s.) species have invariably 
been shown to have x=40. 

Madame Tardieu Blot (1958) considered the 
similarit of this fern with genus Cornopteris and 
pmposeB a new cornhination under that edus. 
Commenting upon Malayasian Ferns Ho ttum 
( ~ g $ )  compared the morphology of Ath 

f 
a n u d  with Cornopteris opaca (Don) Trn agawa hry- and 

concluded that this fern does not belong €0 
Cornopteris as that genus has been redescribed by 
Ching (Lingnan Sci. Journ. 21 :32. 1945) to shbw 
characteristically "exindusiate, elongated sodJ', 
Both these characters are absent in A f i y f i ~ m  
boryanbm which shows. rounded sori covered with 
small reniform, fugacious indusium. Holttum 
(1958) propbsed a new. genus Pplathyrium typified 
by this fern. However, some time later in 1959, 
Holttum (personal communication) abandoned hie 
genus Paruthyrium since 'Ching had already estab- 
lished genus Dryoathy&um for this species in 1 % ~ .  

There are other: species af Athyrium namely, 
A. jubnicum (Tllbg.) .Copel. and A. thelypteroides 
(Michx.) Desv. which shire with A.  boryanum the 
character of presence of lax, septate, hairs, but them 
have elongated sori, few of which are typical athy- 
rioid and have been shown to he based on x-40 
(6. Bir, rg61b). Atfiyrium japonicum and A, borya- 
num also resemble in the similar structure of spores. 
It is evident .that Athyrium boryanum is a n  aber- 
rant s ecies possessing rounded sori and thus show- 
ing a f irik with DTyopteris-Ctenjtis series of Aspidia- 
ceous stpck, Since this fern combines the Ahyrioid 
and Dryopteroid characters, therefore, the best 
solution is to follow Chin in placing it in a sepa- 
rate genus Dryoathyrium ( E hing in Bull. Fan. Mem. 
Inst. ~ i o l .  g:81. 1 % ~ ) ~  which it typifies and in 
future it may be xeftrred as Dryoathyrium b o r p  
num (Willd.) Chin-. 

(5) Dipldium ,$obpodioides B1. and D. orpmm 
El. [=D. sikkimensc (Clarke) C.  Chr.] are very 
closely allied to each other and have often been 
confused especial1 the dry herbarium mat~rbl.  
Clarke, (1880) ;ulJ Beddomo (1892) treated boih 
t h e  species separately and v.A.vAX has also sug- 
gested their distinctness. But recently Holttum 
(1'954) followed Raciborski* and united D, pob- 
podioides €31. with'-I>. mpsrum BI. under genud 
Athyrium. The study of b h  material of both 
these species has. revlaled' that though apparently 
looking alike, these two species can be segregated 
on the basis of the followmg differences: 

(i) The rhizome is asce'ndp in D, polypdiM'd8s 
but erect and arborescent in 8. nrpnum. 

(ii) The upper portion of the supe and primar.gr! 
and secondary ~rachises are naked and straw* 
coloured in' D. polvpodidde's, while these are densely 
scaly, prickly and dark-brown ia D. bsperum (Figs. 
13-1 6). 

(iii) The se ments are relatively narrow a 4  
deeply cuy in 6. asperum as mmpandto the other 
species. 

fivl Perismrium on the stxsrcs of D. asfwrum is 

(Figs. ; 7-1 8). 
(6) Di$Zazium esculetttum (Betz.) Sw. 12 was 

origmally decribed as Hemtonitis escttimru by 

* Not oo~ulted in Rdkntm H[olt*rm (llt54)* 
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Fig. 9. Pinna of .4. laciniahrtn Don var. acuti imn Rir Fig. 10. Pinna of -4. planicaule Wall. var. 
obtusum Bir Figs. 11-12. Scale structure in 4 $Lzium Sw. 11, Scale of D, as emin B1. ; 12, Portion of 
s c a l e S D .  stolickae Bedd. with prominently thickened marginal celcl* Figs. 1$1+ Scalcskuct@m in 
Athyn'um Rath 13, A.scale from rhizome of A. rnchrad Bir ; 14, Portion of' scale of -4. mehrae. Hem all 
the cells are uniformly thickwed. Figs. 15-16. Lower portion of stipe of Diplazium as.&um B1. and 
D. pBlypodioidcs B1. respectively. Figs. 17-18. Spores of D. aspmrm and D. p o ~ ~ o d i o i d e . ~  respectively. 

Fig. 19. A ~ t i o n  of pnna of D$laziurn c s ~ u I m t w ~  (Retz.) Sw. showing venation. 



Retz'ius (Obs. Bot.. 6: 38. 1791) and since then it has 
been afflicted with different names under Asple- 
nium, Diphzium, Anisogonium, Microstegia, Di- 
grammaria, Callipteris, Gymnogramme and Athy- 
rium. Recently Copeland (1947) while defining 
various genera of ferns merged Diphrzium, Aniso- 
gonium, Mzcrostegia and Digrammaria with 
~thyrium. Exceptionally long list of synonyms 
can be compiled up for this species. But now its 
name as Diplazium esculentum (Retz.) Sw. or 
Athyrium esculentum (Retz.) Copel. is more or less 
widely used. The species has been cytologically 
investigated from Malaya by Manton (1954) and 
the Himalayas by Bir (1961b). It has been found 
to possess iz =41. Therefore, the cytological 
evidence favours the view that it does not belong 
to Atlzynum as earlier thought by Co eland (1947) P and .Holttum (1954). Diplazium escu entum shows 
special features of interest as enumerated below: 

i It possesses a peculiar type of venation which 
is (hardly seen in ahy other species of genus 
Diplazzum. The lower 2-3 pairs of veinlets of 
adjacent groups form an excurrent veinlet by fusion 
towads the sinus between two lobes (Fig. 19). This 
excurrent vcinlet in this species is similar to that 
seen in Cyclosorus. 

(ii).The internal structure of Diplazium esculen- 
turn 1s very interestin The anatomy was worked % out by Ogura (1927). he details were also studied 
by the author few years ago, being totally unaware 
of the earlier work. But this reinvestigation has 
revealed mote details concerning departure of leaf 
traces. The rhizome is dictyostelic with medullary 
bundles. The outer ring consists of 3-6 meristeles 
often ensheathed with sclerenchymatous patches. 
The medullary bundles are s~nall in size and often 
a pear inde ndently in the pith. In addition, R t ese medu r lary bundles also arise by means of 
internal thickenings of the meristele especially in 
young plants. The medullary bundles present 
near the leaf bases become fused with the .two 
bundles of thc leaf trace forming a U-shaped struc- 
ture at the base of the petiole, though higher up .it 
consist@ of only two leaf strands which fuse into 
one in rachis (Figs. 20-23). The details are intended 
to be published elsewhere. In young individuals 
the medullary bundles may be absent. Their 
appearance at least in independent fashion in the 
pith depends upon the size of the rhizome which is 
usually wide creepin with fronds borne on all the 
sides but under cu k tivation tends to become sub- 
erect or sub-arborescent. 

To the best of my knowledge such meduIlary 
buodles are not reported from any other species of 
Diplaaium, except in D. marginatunz (L.) Diels (6. 
Stenzel, 18613, which is the type and sole species of 
the gedus Hemidictytfrn Presl with far more com- 
plicated anastomosis of veins (formi-ng areolae all 
ending in a conspicuous jntramarginal vein) than 
seen in. this species, The presence of medullary 

bundles in Diplazium e.sculentum reminds us of 
their occurence in Cyathea spinulosa and other 
members of fa~nlly Cyatheaceae. 

Nomencllatural considerations : As this species 
markedly differs from other members of genus 
Diplazium Swartz in venation and anatomical 
characters, so this needs to be egregated from rest 
of the species of Diplaziunt whether as a genus or 
sub-genus, and now the next question arises as to 
what sh6uld he the suitable name for it. 

Presl (Tent. Pterid. I 16. 1836) listed DipIarzium 
esculentum. He had referred ta Anisogonium v e 7  
heterogenous group of ferns, some as A. integn- 
folium and A. cordifolium showing .'aerolateY type 
of anastomosis of veinlets near the margin and that 
too casually rather than regularly. The genus 
Aitisogoniunz was a mixture as first described 
(Copeland, 1947) and none of .the species men- 
tioned by Prest, typifies , it. The, pattern of 
venation in Callipteris Bory is also different where 
this fern cannot be referred to. In the type s ecies, 
C. prolifera Bory [=Alhyriurn accedens (61.1 Rilciel 
the lateral veinlets of adjacent roups anastomose 5 and produce a- series of. para lelogram shaped 
areolae while tho small veins near the edge of the 
lamina also fuse irregularly. Such condition of 
venation is never seen in Dzplazium esculentum. 
The third genus, Microsiegia Presl, to which this 
fern has been referred to, has been irregularly des 
cribed and its type species M. sylvatica has usually 
free veins whereas in this the veins are fused. 

The next genus is Digrammaria in which the 
present fern has been placed. Presl (Tent. Pterid. 
I 17. 1836) had probably this fern, D. escdentum H 
mind when he established his genus Dr'grammaria 
&cause the two synonyms, name? Asplenium 
ambiguum Sw. and Difiluzium maabaricum Spr. 
mentioned far the sole species, '~z~ramrnaria  ambi  
guu .of this genus, are Diplaziurn esculenrum 
(Retz.) Sw. His illustrations of Digrammaria (Tent. 
Pterid I 17. t. 4. figs 12 & 17. 1836) are of different 
fern which he later on (Presl Emp. Bot. 142. 1849) 

described again as Hetcrogonium .aspidioides Presl, 
a fern with Tectarioid venation and typifying the 
genus Hefierpgonium . Presl. As Digrammaria 
ambig& Presl was illustrated by a wrong figure, so 
this name cannot be considered to have been validly 
published. Hence this name cannot be applied 
here. 

Hooker (1840) and FEe (1850-52) accepted Pred'e 
genus Digrammark and proposed two names, D. 
ambigua Hook, and D. escuknta Fie respectively 
for the species in question. So the correct reference 
of this fern to DzZgrammaTia dates back to these 
taxonomists. However, Fk's name has prioriq 
becaue it is based on specific epithet 'escuhta' 
under which this fern was described first. of all an 
Hetnionitis escrrlenkr by Retzius in I 79 I. 

Copeland's (I  gq j )  objection regarding recognitloo 
of Digrammaria is thht the fusion of veinlets is not 
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Figs. 20-23. T. S. Rhizome of Diplazium esculcntunr. 
20; show an outer ring of four meristeles (MS) and large number of medullary bundles 
(MB) ; 21, shows the 'origin of medullary bundles (MB) as internal thickenings of 
meristelm. The two bundles of I d  trace (LT) have almost departed from meristrles on 
the right hand side ; 22, shows the fusion of medullary bundles (MB) with the leaf bundla 
ne&r the leaf bmc on left hand Jde. Two medullary bundles are also seen departing ftom 
melJltu1es ; 43, SQWS U-uhaped Hmcture near the leaf base formed as a result of fusion of 
medullssy bun& dnffh two bundles of the leaf trace. (RT-Root Trace). 



a conqtant character especially so in  New Guinea 
and Fiji populations. I have examined a lafge 
material of DipZazztcm esculentum from varioub 
regions of its distribution and of various .ages and 
have found that the character of fusion of adjacent 
veinlet$. of two groups is a constant feature and 
presence of some free veins may possibly be an 
aberration. At the same time. Copeland (1947) had 
also hinted at recognition of Digrammaria with D. 
erculenta as .the sole representative. 

Though on the basls of peculiar venation and 
anatomical structure, not seen in any other species 
of Dipbzium, the present fern requires to be segre- 
gated into a separate genus yet I am of, the 
opinion that the multiplicity of genera should be 
avoided. I t  has already been made amply clear in 
the foregoing account that genus Digrammaria 
Presl was typified by this fern and D. esculenta F6e 
is the only valid name for it under. that genus. 
Therefore, it is suggested that Digravnmaria Presl 
with D. esculenta,Fie (=Diplazitirn esculerrtum) as 
the sole representative may be recognised as a sub- 
genus within large genus Diplazium Swartz. By 
this new arrangement it will be possible to segre- 
gate such elements as represented by Diplazzunr; 
esculenlum within Dip1azi;tlm that show advance- 
ment in venation and anatomical structure over the 
rest of the species of the genus. The retention of 
Digrammaria* as a sub-gems within Diplaziurn js 
supported by the fact that i t  possesses the same 
chromosome number (x=41) and broadly speaking, 
h e  same structure of stipe, scale, sorus and sporan- 
gium as various species of Dz'plazium. 

(7) Genus Cornopteris Nakai, It was described 
by Nakai (Bot. Mag. Tokyo qq : 7. 1930) from Japan 
and was typified by C, decurrentiulotu Nakai which 
is Gymnogramme decurrenti-alata of Hooker, 
Athyrium decz4rrentinlnturn sf  Copeland, and 
Drjfopteris dccurrenti-alatu of Christensen. Ching 
(1940) maintained the identity of this genus and 
ascribed 13 species to it, practically all distributed 
in East Asia. A few years later, Ching (Lingnan 
Sci. Journ. 3 L : 32. 1945) very carefblly redescribed 
this genus and he stated that in this case the 'sori 
are elongated and ex-indnsifite'. Later on, Cope- 
land (1947) merged this genus with Athyrium and 
considered the type s cies, C, decurrerrti-alata to  
be closely allied to ghyr ium japonicum (Thbg.) 
Copel. The author (cf. Bir., 1g61a) has shown that 
A. japonicum and C. decurrenti-data (Athyrium 
decurrentidlutum Co el.) are not at all related to 
each other. Apart ? rom morphological differences 
(of cutting of lamina, sori and spore: structure) both 
differ markedly cytologically too. Athyrium japo- 

* .Diplazium Swart? 8cb.adcr's Journal. "l800*". 61.1801) 
IBcs, ~ i r  ct mv. bad m 

Mpm.0  ~ r ~ e n f .  &sic! 117. 1836. Th. emznded 
description for the &genus L?igronrmariq 'RriJI be publbbed 
cfsewhtwe. 
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nicum is based on x=40 (cf. Bit. 196ra) while 
Cormpteris on x= 4 r . 

Tardieu-Blot (1958) has transferred hine more 
ferns to this genus, out of which Cornopteris 
boryana (Willd.) Tard.-Blot, C. A4acdohelli . Bed- 
dome) Tard,-Blot, and C. temisecta PI.) T a r d h o t ,  
are represented in India. In my opin~on the first 
typifies Dryoathyrium Ching, the second be- 
longs* to genus. Athyrium Roth and the last 
one is Cystopteris Bernh. Every one of these 
is indusiate and not related to true Cornopteris. 
Cytological data is also contrary. to Tardieu-Bolt's 
conclusion. The 'Eastern Himalayan populations of 
the last one, Cystopteris tenuisecta (Bl.) Mett; are 
triploid and tetraploid with zn= r26 and n=84 res- 
pectively, based on x=42 (cf. Bir. 1g61b). 

In the recent years the concept of the genus 
Cornopteris has been greatly misunderstood and all 
the ferns with a typical Atttyrium sori have been 
transferred to this genus. Tagapra (1959) has illus- 
trated four different ppecies of the genus from Japan 
alone. 

Recent cytological observations on the Himalayan 
members of family "Aspleniaceae" by the author 
(cf. Bir, 1958, 1961a, rg61b) have shown that 
Cornopteris is based on x=4r, whereas Athyrium on 
x=40. This cytolopical distinctness of the genus 
and other; typical morphological characters as elon-. 
gated or oblon but never 'hippocrepiform' exindu- 
siate sori justi& the generic status far C m n ~ $ d ~ i ~  
and it cannot be merged with Athyrium as earlier 
done hy Copeland (1947). 

In India we have got two species of Cornopteris, 
namely, C. opaca (Don) Tagawa (Leptupamma or 
Gymnogramme o@ca) and C. birii Ching, Tha 
fdrmer is very common in the Eastern Himalayas 
from Ne a1 to Ehotan, r,soclz,roo metres and east- 
ward to i! hasya, while the latter is a new species des- 
cribed by the author from Sikkim State and named 
so by Prof. R. C. Ching. Cornopteris birii Chin is 
a tetra loid sexual species with n=82 (cf. kiir, 
1961a, 6 and is closely allied to Athyrium japoni 
cum (Thbg.) Copel. in external look and outline of 
the frond but can be distinguished by: (i) compara- 
tively narrow sinus in between th t  segments ; (ii) 
naked sori which are never 'hippocroform' or horse- 
shoe-shaped or even double. (iii) Spores with 
smooth, broad trans arent ' rispore, devoid of any 
thickenings ; and (i$ finalg, different cyfo1ogical 
status. Athyrium japonicum has induslate sori, 
often double or horse-shoe-shaped and spores with 
tuberculate thickenings. 

TAXONOMIC CRITERIA AND TIfEIR EVALUATION 

No doubt, the evidence from sori, their develop- 
ment, structure, shape and position is of Feat  
sigaificance and this forms the basis of identltica- 
tion of different genera of ferns, but among the 
characters which withmost likely give indications 
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of af6nity and are helpful in detailed taxonomy and 
which havc not been fully exploited to that end, 
the following have proved to be of special signifi- 
cance during my studies on "Aspleniaceae." (i) 
Symmetry of the rhizome ; (ii) microscopical details 
of the dermal appendages (hairs and scales) ; (iii) 
external form and internal structure of petiole, 
rachises and leaflets of lamina ; (iv) sporangia and 
spore structure; and finally (v) cytology which is of 
fundamental importance. Now I will discuss briefly 
how the above mentioned criteria have helped in 
clearing some taxonomic tangles in "Aspleniaceae" : 

(a) Rbieome : So far, practically no emphasis 
has been 'laid on the rhizome characters, whether 
radial or dorsi-ventral in symmetry, creeping or 
short and ascending. This is a good character in 
preparing a key to the species and is of special im- 
portance in the case of genus Athyrium. 
- Two species, namely, ~thyn'urn schimperi Moug 
and A. polysfiora (Clarke) Ching are considered 
very closely allied or rather identical with each 
other, but these can be distinguished on the basis 
of widely creeping rhizome in A. schimperi and 
ascending in A. polyspora. Siinilarl!~ Athyrium 
rubricaule (Edw.) Bir is very similar to A, schim- 
peri in outline of lamina and cuttings of pinnae and 
pinnules, but it widely differs in possessing an 
ascending dnd short rhlzome. 

Another Western Himalayan fern that has often 
been confused with A. schitnperi in the herbaria is 
A. rupicola (Hope) C. Chr. However, these can be 
easilv separated if the rhizome is present with the 
herb'arium s ecimen. Athyrium' rupkola has small 
arrcending r ! izome with apex densely clothed in 
scales. Again, Athyrium clarkei Bedd. and A. 
s~himperi Moug the two very closely similar 
ferns, can be separated on the basis of rhizome 
which is-ascending in the former and creeping in 
the latter. 

(b) Dermal appen-es, hairs etc. : The 
scales of Asplenium and Athyrium group of enera 
are different. These are clathratc in the ,! ormer 
and ~~on-clathrate in the latter (See Figs. g & IS). 
These are also helpful in distinguishing the genus 
Diplazirn from At?yrium. Almost all the Hima- 
la an represe~itarives of Diplazium have black- 
e B ged scales with marginal cells thickened, whereas 
thoge of Athyrium havc scales with mrginal cells 
never thickened (cf. Figs. 13 & 15). The,scales are 
very useful in distinguishing AspIedu-m planicaule 
from A. lacitaiatum as already referred to. Asple- 
ndum orinicaule Hance var. sikkimensis Bir is very 
much similar to Asplenium planicauie in appear- 
ance. But both have different types of scales. The 
d i e  in A. plunicaule is very sparsely covered with 
em~oth margined scqles, whereas in the other fern 
it. iB densely fibrillose pith brown setaceous scales 
with marginal projections. The apical cell of the 
rplC may 01 may not be g h ( e s r  in various oped* 

Such details can thun prove useful in distinguishing 
species. 

The hairs are usually absent in various species of 
Asplenium except Asplenaum prmilum Sw. var. 
hymenlophylloides (F6e) Clarke. These bring out the 
resemblances of Athyrium thelypteroides (Michx.) 
Desv., A. iaponicttm (Thb .) Copel. and Dryoathy- 
rium boryanum (Willd.) C % ing. The short ointed P setae of Athyrium setiferum C. Chr., A. pro zferum 
Moore and A, pectinatum (Wall.) Presl also serve as 
basis of specific diagnosis. 

Another important criterion is the presence or 
absence of vegetative buds. One of the important 
characters of segregating Athyrium schimperi and 
A. clarkei is the presence of apical vegetative buds 
in A. clarkei. The presence of buds on the upper 
surface of old pinnae of Asplenium laciniatum is a 
specific character. 

(c) External form of the petiole : According to 
Holttum (1958) the significant feature of the Athy- 
rium (including Diplnzircm) rachis is the deep groove 
on the upper surface, this groove being open to 
admit the groove of a branch of higher order, the 
decurrent basioscopic edge of the latter being 
raised ; midribs of leaflets are also grooved. In 
Diplaziuwa the edges of this rachis groove, at the 
junctions, are winged (see Holttum, 1954 p. 542, 
fig. po), while in Cornopteris opaa (Don) Tagawa 
the wings are hardly present but the arrangement 
of the grooves is the same, the dzerence being the 
presence of fleshy horn-shaped outgrowths (whence 
the name Cornopteris) at the junctions of main 
rachis with its branches (Fig. 24). In case of Dryo- 
athyrium boryanum (Willd.) Ching the structure of 

~ j g .  24. Cw~ptais oprrrrx (Don) Tagawa, t of main rachia 
with bu.r of ~ionre (dm Holnum, 1G). 

Fig, 25. Ip~a;m &tp Linn. a, T. 8. stipe i b, 'l', S. rachh 
showing x-shaped dWle strand. 

rachis is very much as in Cfeairis, the rachiaes are 
slightly grooved but the godves are qot open at tb 
junction of the branch. Such details 0.f e x t e d  
f o m  of the petiole can be very good g d c  w 
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specific feature and can indicate phylogeny. How- towards the host side in the basal portion of rhizome 
ever, this aspect needs further careful study. of Asplenium ensiforme Wall. is a diagnostic 

(d) Anatomical d W s :  The stipe, rachis and feature and similarly presence of a single leaf trace 
meristele structure is a sure guide to identification in the petiole of Asplenium trichomanes Linn. and 
of genera of Aspleniutn and Athyrium groups. A. varians Hook. et Grev. is a s ecific character (cf. 
Asplenium and Cekrach have two leaf strands in Bir, 1957). The stipe anatomy I! as also been usefill 

.Fig. 26. D$&tiopsis jnuanim C, Chr. a, T. S. s t ip  showing two strape-shaped leaf strands ; h, T. S. rachis showing U-shaped 
single strand. 

Fig. 27. D$lazium stolickae Bedd. var. hirs~lipes Bedd. a, T. S. stipe at base ; b, T. S. rachis. Here the two strape-rhapd leaf 
strands present in the stipe have fused into one U-shaped strand. 

petiole fusing u wards in X-shaped fashion and the 
meristele is wit !I out xylem parenchyma intermixed 
with xylem elements, whereas in case of Athynum, 
Cliplazkm, Lh'plaziopsis, Cystopteris and Cornop 
teris the two leaf strands fuse upwards in one V- or 
U-shaped h t r sd  in rachis and the admixture of 
xylem parenchyma with xylem element is a regular 
feature (Fig. 25-27). The presence of perforations 

in locating a form of Diplazium polypodioides El. 
from Leboug forest, Dajeeling with multiple led 
trace. The taxonomic status of this fern is being 
assessed. Siluilarly another species of Diplazium 
was discovered from near Lachen in North Sikkim 
which in all probability is a new species and in 
which the two leaf strands at the base of the petiole 
divide into four independent strands arranged in 
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a ring (Fig. 28). This fern does not match with any 
other species present in our herbaria. 

Fig. 28. T. S. petiole of Diplozium spcies (new) collected from 
6ikkim State. ad, sections successively cut from base OF the 
petiole upwards. These show division of each leaf strand into 
two thus giving a total of four strands upwards. 

The roll of anatomy in elucidating the taxonomic 
status of Diplnzium esculelatum and Athym'um 
boryanum has already been discussed. 

(e) Spa- and spores: The spqrangia of 
Asplenium have  go^ long stalk consisting of -a single 
row of cells, while in case of Diplazium and Athy- 
rium the sporangial stalks are comparatively short 
and consist of usually 3 or seldom z rows of cells. 
The presence of unicellular glands at the base of 
sporangium of Athyriicna japonicurn (Thbg.) Copel. 
is a good specific character. 

The study of spore has lately assumed great im- 
portance. Very significant contributions have been 
made by Knox (1951) and Hagenah (1961) on the 
European and North American representatives of 
Aspleniaceae and Athyriaceae. The spore output 
can be 'a conclusive guide to find out whether 
the particular species is apogamous or not. The 
leptosporangiate sexual species have usually ot 64 

Bir, zg6ob). 
f spores, whereas the apogamous 32 (cf. Me ra & 

In taxonomic study of Athym'um, Diplaxiurn and 
Cystoptem's the details 01 spore structure-presence. 
or absence of perisporium, have proved fruitful. 
The difference in spore structure of Diplazium poly- 
podioddes B1. and D. asperurn B1. is striking. The 
former is perisporiatc, while the latter non-perispori- 
ate. Ath~riztm attenuatum (Clarke) Ta awa and k A.yrtrpi.cr?ia (Hope) C .  Chr, are very close y looking 
.fer~zs, but both can be separated on the basis of non- 
pwisporiaze spores in A. attenrutetrn and broadly 
perisporiate in the other. Similarly we can separate 
~ t h y r i u m  rubricauk (Edgw.) Bir and A. schtm$wri 
Moug, often confusing species. A, rubricatlle has 

spores totally devoid of perisporium, while these are 
broadly perisporiate in the other s ecies (Fig. 29). 

Spores of different species of 8ystopterk hais 
also diagnostic features ; those of C. tenuisecta (Bl.) 
Mett, are minute1 rugulose, those of C. sikkimensis 
Ching are broad r y perisporiate with perisporium 
thrown into many folds, while in case of C. sudetica 
A. Br. the spores are heavily tuberculated and spiny 
(Fig. 30). 

(f) Chromosome Numbers : The roll of cyto- 
logy in taxonomy of ferns needs no emphasis. The 
chroniosome number has been ,very helpful in decid- 
ing a controversy about Athyrizrm, Dipl~zium and 
Cornopteris. Now these are regarded as distinct 
genera, Bir (rg61a) has shown that the fern called, 
Diplazitlm japonicum (Thbg.) Bedd. should be 
referred to as Athynum japonicum (Thbg.) Copel. 
since it has been found to be based on x=4o, not 
x=qr as earlier data showed. Three cytological 
races, diploid (n=40), tetraploid (n=80) and penta- 
ploid hybrid (zn=2oo) have been discovered from 
the Himalayas in this species complex. 

The taxonomic status of some specimens d 
Aspknium lacininturn Don from Darjeeling which 
are intermediate between var. subintegrifolzum and 
the type, has now been decided because these have 
been found to be hybrids with zn= 144 (cf. Bir, 
1960). Similarly some specimens of Diplaaium 
intermediate between D. polypodioides and D. 
asperum are now found to be hybrid between these 
two species with an=82 (cf. Bir, 1g61b). 

(g) Gsmetophytw : The reproductive structures 
of various genera of "Aspleniaceae" are of typical. 
leptosporangiate type and they do not give ade uate 2 evidence of relationships. Moreover, the stu y of 
gametophyte of ferns is much time consuming and 
laborious and as such its value in taxonomy has 
limited scope. However, critical observations con- 
cerning the presence or absence of emergences on 
the prothalli of allied species .have yielded good 
results. So far, very little work has been done on 
the gametophytes of various members of family 
"Aspleniaceae." The genus Asplenium contains 
some species with prothallial trichomes ' papillae' 
such as A. adi~nturn-nigrtrm, A. ruta-muraria, and 
A. septentionvlle, whereas other species lack them 
such as A. trichomanes, A. viride and A. marinurn 
(cf. Lagerberg, 1908 and Faegri, 1934). Similar 
conclusion has also been reached b ,the author 
concerning the Indian members. '!he epiphytic 
species, namely, Asplenizrrn finlaysonimtum, A. enst. 
forme and A. nidz~s show marginal pa illae (glan- 
dular in case of A. finlaysonianum) on t l! e prothalli. 
In strong contrast to it thefie papillae are absent 
on the prothalli of AspEenitm varkns, A. tricho- 
m m s  and A. cheilosorum which are terrestrial or 
lithophytic (Fig. 31). Wagner (1954) has shown 
the presence of secretory hairs on the prothallm 
of Asplenium dalhousiae (named as Ceterach 
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Fig. 29. Spores of different species of Alhyiurn Rijth from the Himalayas. a, A. rupicola 
(Hope) C. Chr. ; b, A. a!lsnuatuna (Clarke) Tagawa ; c, A. rulricaulc (Edgw.) Bir; d, 
A. schinrplri htoug. 

Pig. 30. Sporccl of different species of Cyst@his Bernh. from Sikkim State, Eastern 
Himalayan. a, G. tcnuisecta (Bl.) Mett. ; b, C. sikkimmsu Ching ; c, C. sudetica A. Br. 
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Fig. 31. Margin of prothalli of some Himalayan species of Asplenium, a, A. nidus Linn. ; b, A. e n s i f m  
Wall ; c, A. tri-chuman2s Linn. d, A. chn'losorum Kunze. 

FiS. 32. a & b, Margin of prothalli of Asplenium dalhousiac Hook, and Ceterach officinarum Lam. and DC. 
respectively raised from spores of plants collected from the Western Himalayas. In these cases no hairs 
are present on the Margin ; c, hlargin of prothallus of Ccterach dalhousiae (Hook.) C. Cht. (Asplaium 
dalhousiar Hook.), here glandular hain are preseut along the margin (after Wagner, 1954. Gameto- 
phytes raised from sp~ros  of plants at the University of California B3tanical Garden). 



Dalhousiae by Wagner). But mp observation on 
the spore from the Himalayas have shown that the 
prothalli in Asplenium dalhousiae are totally devoid 
of an outgrowths at all stages of developmqnt (Bir, B unpu lished). Similarly my observations of Cete- 
rach officinartrm also differ from those of Dopp 
(1927) in the fact that there are no papillae or 
secretory hairs on the prothalli raised from spores 
collected from Kulu in Western Himalayas (Fig. 
32). In such cases of differences in observations the 
authenticity of material is very important, The 
Himalayan samples of the two ferns were identified 
by Mr. A, H. G. ,Alston (British Museum). The 
material on which observations of Dopp (1927) and 
Wagner (1954) were based, has not 'been available 
to me for comparison. One possible explanation 
for variation in the presence or absence of out- 
growths can be that these variations may be due to 
difference in habitat or climatic conditions, although 
it seems improbable. 

A Suggeatioa to the CoUectors: In case of 
ferns attempt should always be made as far as 
possible to collect complete plant, failing which 
nature of the rhizome, size of the frond, depee 
of division of lamina must be recorded at the tcme 
of collection. Field notes are very important which 
should include information concerning (i) presence 
or absence of scales, hairs or other dermal appen- 
dages. (ii) nature of indusium whether present or 
not. Young sorus must be studied because often 
the indusium is fugacious at maturity. The .scales 
!n many cases are deciduous and seldom pretferved 
In the herbarium specimens. Many wrong refer- 
ence8 of ferns to other genera are due to incom- 
plete records. Diplazium species have often been 
referred to Gytnnogranime because in many cases 
the indusium disappears at an early stage. 

NEW FERNS 

The distinguishing characters of Aspte7Tium lad- 
nGtum' Don var. acutipinna Bir; A. planicaule Wall, 
var. obtusurk &r and Cornopteris birii Ching have 
&*dy been dealt with. The others are: 

( I )  Athym'um mehrae Bir (Ndva Hedwigia 4: 165- 
267. figs. 1-5. 1962a). This species. belongs to the 
grpup of 'Athy n'um filix-foemina complex'. The 
stnk~ng features are the usually fragile and strami- 
neous stipe, firm but herbaceous fronds and 
flattened rachis which is winged above. The lower 
.phnae are gradually reduced to mere auricles and 
the falcate segments are the other peculiarities of 
this fern. The nearest relative is Athyriurn atte- 
nuaturn (Clarke) Tagawa, but the two can be 
readily distinguished, amon other characters, 
mainly by spore structure. A e s e  are pale brown 
and broadly perisporiate in A. mehrae, whiIe non- 
perisporiate and llght yelloivish in A. aftenuatum. 
Collected £ram near Thangu, t a , m  ft. alt., N, 

Sikkim. Terrestrial and grows under Rkododett 
drqn trees, quite rare. 

(2) Athyriunz sub-thzguk?e (Hook.) Bedd, var; 
sikkimense Bir (Nova Hedwigia 4 : 168, figs. 91 I. 
1962a). Beddome (1892) and Christensen (1906) 
have merged A. subtriangulare with A, spinrrlosum 
(Michx.) Maxim. It is, however, distinct from 
A. spinulosum in having (i) ovate or sub-deltoid 
lamina ; (ii) breadth shorter than length ; (iii) lower 
pinnae ascending, the pinnules close together, 
strictly sessile and inciso-serrate into short spinulose 
teeth. Comnlon in Lachen valley 10,ooo-13,ooo ft. 
alt., N. Sikkim. 

The variety sikkkense differs from the type in  
the smaller size, smooth margin of the segments, 
except from the apex which is irregularly dentate 
and in larger spore size. Common near Thangu, 
13,000 ft. alt., N. Sikkim. It also differs from the 
type in being diploid with n=4o. The ty e b 
tetraploid with n=8o (cf. Mehra 6; Bir, 1~6o$ 

(3) Cystopteris sikkimensks Chin (in edit). 
This species is very much simi f ar to C. fragiliS 

(L.) Bernh., but differs conspicuously in spore 
character and chromosome number. C. sikkintensis 
is octaptoid with ?a= 168, whereas ' Himalayan 
samples of C. fragilis are .tetraploid with n-84.8 
(cf. Bir, 1961 b). The plants are ordinarily l a rp r  
in size Cith dark ebenaceous stipes, whereas in 
C. fragilis the stipe is only ellowish brown and not 
ebenaceous. The spores 0; C. fragilis are heavily 
spiny, but in this case the spores are broadly peris- 
.poriate, the perisporium wrinkled and totally lacking 
m spines. In mature condition the indusium IS 

absent. Common in rock crevices near Thangu,' 
13,000 ft. alt., N. Sikkim. 
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