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A B S T R A C T  

The paper presents Adianfum indinan, A. ma&sionm and six other taxa variously confuscd under 
the Adiankan caudatum complex, together with thc key, the table and the illrutratlons. 

Adiantum inbicm Ghatak sp. nov.* (Figs. I, 2, 

3 42 5). 
A. vestiturn Wall. Num. List no. 75, 1828, nomen 

nudum ; non Spreng. 1804. 
Rhizome.erect, short, covered by scales, roots and 

bases of tufted stipes. Roots dense, strong, dkrk. 
Scales c. 8 mm. long, c. I mm; broad, light brown 
along , the periphery, dark brdwn in the middle, 
seraceous, smooth, entire, cells long, narrow, parti- 
tion walls straight. Fronds c. 35 cm. long, isomor- 
phic, suberect, when' young with caduceus, white 
scales c. 5 mm. long, c. I mm. broad. Stipes c. 2 mm. 

sinuses ; lobes usually 4 to 5 with somewhat trun- 
cated apices ; lower margin of pinnae incipiently 
cuneate-rostiform at base, more or less transverse to 
the rachis, curved distally towards the apex ; texture 
moderately thick, st* and striate ; upper surface 
almost ,glabrous except for a few hairs at the base ; 
lower surface more hairy than the upper, hairs 
mostly short (c. 200 P), straight, white unicellular, 
interspersed. by few 2-3-celled muticellular ferrugine- 
ous slightly curved oqes (c. 3 2 5 ~ )  ; fertile reflexed 
tips monosorus, coriaceous, slightly wide with 
usually 2-3telled hairs (c. 300 p) ; veins end in teeth. 
Sporangia smooth, stalk more or less equal to the 
oval head, with an annulus of about 18 dark brown 
thickened cells. Spores 42.0 x 39.0 (mean of loo 
measurements), 64 per sporangium, regular, , trilete, 
triangular, base convex, apex slightly angular, light 
brown, with prominent dark brown round spots on 
exine. 

~ametophytic ch~?WJso?Ws do. Spor~phytii: 
chromosomes I 20. Remdwtioti sexual, pod- 

*ma k ~ i n  dh~0si.s ii placed at foot note ofp. 7'1 

sterile hybrids with more related species within A, 
caudatum complex Ghatak, 1959). 

Holotype: J .  G b atak J ~ O I  (Central National 
Herbarium, Shibpore, Howrah, India.) 

Locality : WEST PENGAL :' B e ;L g h a r i a, a 
suburb o£ Calcutta (22'34'N, 88'223, g m.), March 
I I ,  1957 J .  Ghatak 301. WALL. CAT.: KASH- 
MERE: L a d a k h  (34'N, 77'E); NEPAL:. (28"N, 
84"E) ; BIHAR: R a ' m a h a 1'(q03'N, 86'50fE, c. 
Qo m,) and M o n  b y  r (25"q'N. U028'E, c . b  P m.) Aug. 1820, WOE ich 75 (I 60, 161, 162 & I 75 Ef). 
ORISSA : . B a l a s o r e h i 1 1 s, Balasore Dist. 
(20Q44' & 21 Qg~ 'N,  86' 16' & 87O31' E, c. 300 m.) 
I 838, B b f o r d  1o5A (CNH, only the upper half of 
the sheet demarcated).' M A D ~ S  : K a n n i k a t t i 
(c. goo m.) and M u n d a n d h u r a i  (c. 'Qo m.), 
Tirunelveli Dist. (8'9' & g043' N, 77O 12' and 78°231E), 
Oct. 6 & Oct. '9, 1959, Swamy N o  & 980 reapectivelg 

Presidency College). 
: The specimens mere collected from 

'brick walls about I .75 m. hi hJ 
along a path under the shade of Mangifno id*& 
L; Professor B. G. L. Swamy's collections were from 
moist, shady crevices of rocks.. They show vigorous 
growth from Jul to October. 

Distribution: gestricted to India, appears to be 
absent from other parts of Asia as well as totally 
from Africa, America and Australia. 

That the present taxon (sexual tetraploid) from 
India is distinct was known when it produced per- 

2 & 3) showing highly 
.1g5g) with the more mor- 

like A. zoUingem' Mett. 
diploid) from Ceylon (Fir. I & a) 

and A. incisurn Forsk. nnsu PichiSermo 11 (sexual 
tetrapbid) from Africa (Figs. I & 3). It has, however; 
been tonsidered conspecdic by Pic.. Set. (1957) with 
A. incisurn, who also kindly identified the specimens 
under the same name. After cytotaxonomic studies 
involving breeding tests and comparing dl the 
herbarium specimens on the complex present at 
Kew, British Museum, Central National Herbarium 
and Presidency Colle e, Madras, the present iavesti- 
gator feels convincei that although the s p a i a  L 
more* intermediate in grm morphology between 
the above two well established s ies, neverthek 
it could be easily recognised in i? Id as weB as he .  

and' hence deserves a separate speck mm. 
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It resembles A. zdlzngeri in its preference for a deep sinuses and narrow fkrtile reflexed tips. 
comparatively moist shaded habitat, erect short A. zncisum does not show any of these characters. 
rhizome with closely tufted semi-erect, conspicu- A. zollingeri differs from A. indicum because the 
ously stipitate fronds c. 35 cm.) not becoming pen- former has perfectly glabrous lower surface of the 
dant when grown in 6 askets under the same hot- rachis and glabrous pinnae, the feftile tips of which 
house, in the. absence of long hairs from both the bear sometimes short, strai ht hairs. 
surfaces of pinnae, in having less wide and not too All the superficial resem f lances between A. incC 

1. Habitat : Prefers dry situation. 

2. Habit : Prostrate with distant and longer fronds 
(c. 45 cm.) showing inwnspicuous and 
shorter stipes (c. 3 cm.), becomipg very 
easily pendant when grown in baskets 
under the same hot-house. 

4. Rachirr : Very hirsute throughout on both the surfaces 
with long (2-3 mm.), 6-7-celled hairs ; 
lower surface never less hairy than the 
upper. 

5. Pinnse : a. Not too numerous and not too close, 
deep1 lobed with distinct cuneate-rwtri- 
form 8, and wide sinuses. 

b. Tkture not thick, not stiff and slightly 
ariate. 

c. Upper surface glabroue or with few, 
scattered long hairs ; lower covered 
densely with long (c. 1.5 tnxn straight, 
& g i n  a n  pkrieellu~r 
(3-5-celled) hairs. 

d. Vans not ending in teeth of' sterile 
pinnula: 

c. Fertile reflexed outgrowths wide, 
glabresoent. or even pmfwely hriry 
outside. 

6. Spores: Mean of 100 measurements is 30.0 x 29.0 p. 

Prefers moist and shaded habitat. 

Erect with closely tufted and shorter fronds 
(c. 35 cm.) showing conspicuous d 
longer stipes (c. 5 cm.), not becoming 
usually pendant whhen grown in baskets 
by the side of A. uuuum. 

Less hirsute, the lower surface less hairy 
than the upper, hairs shorter (1 mm.) 
and usually 3-5-celled. 

Comparatively numerous and close, less 
deeply lobed with incipient cuneate- 
~ostriform bases and somewhat narrow 
91nUSeS. 

Comparatively thick, stiff and striate. 

Upper surface almost glabrous except for 
a few hairs at base, sinusep and margini ; 
lower less densely hai with mostly 
short (c; 200p), . strai t, white and 
unicellular' hain as we $ as few fern- 
gineous, slightly m d a n d  plurice1lular 
(2-3-ceUed) ones .(c. 325 p). 

Veins ending in teeth of stetile pinnulea. 

Fertile reflexed outgrowths leas wide and 
ilvariably the most hairy part in the 
pmnae. 

Mean of 100 measurements is 42.0 x 39.0 p. 

sum and A. indicttm break down (see also, Pic. Ser., 
1957) when both are compared as shown below. 

The morphological characters common to all the 
members of A. caudatum complex are the multi- 
farious, simply pinnate fronds with subsessile 
pinnae. The important exomorphic features of 
A. il~dicum by which it can be dlfferentiated from 
A. zollingeri, A. incisum and all other species prq 
viously confused under A. caudatum are the lower 
surface of the rachis being always less hairy than 
the up er and the absence of long. (c. I .5 mm.) hairs, 
inateacfpresmce of short (e. a,mm.), straight unicel- 
lular haws on the lower surfaces of the.numerous 
closely arranged, less deeply incised pinnae. 

A. indicum differs further from A. - caudatum s.s. 
bp the absence of hamate unicellular hairs on the 
surfaces of pinnae, the less. hirsute fronds, the less 
striate texture and by the comparatively wide, less 
narrow fertile tips. Moreover, A. indicum is cyto- 
logically a sexual tetraploid ' whereas A. caudatum 
is an apogamous triploid, Their I?, pentapioid 

hybrids are apogamous and produce 80% sterile 
spores. 

A. hirsutum Bory (Voy. I : 198, 1804), which 
appears to be endemic in the Mascarene Islands 
(Pic. Ser. in Webbia 12: 676, 1957)~ also differs 
markedly from A. ingicum because the former 
taxon has its rachis and pinnae densely covered on 
both the surfaces with short, simple, straight, rigid, 
sharppointed, white hairs mixed with long, pluri- 
cellular, ferrugineous ones ; by the more numerous, 
more close, less thick but more striate pinnae with 
ir.ore semilunar outer and lower margin and by 
the small, narrow as well as more long than broad 
fertile reflexed tips. 

A. ciliatum B1. (Enum. Pl. Jav. i15, 1827 ; Pic. Ser., 
1957) differs from A. Micum by the stipe and rachis 
being hirsute throughout, fronds with a few pinnae 
gradually decreasing in length towards the apx 
(the pinnae of the lower juga are the longest and the 
widest), by the sparsely .ciliate pinnae with v e q  
widely scattered hairs on both the- surfaces, by the 
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very narrow and long laciniae of the pinnae, denti- 
culqte with very acute cartilagineo-indurated den- 
ticles (white in well developed pmnae), by the fertile 
marginal outgrowths of the pinna being small, cordi- 
form, thick and glabrescent. 

Adiantum rnalesianum Ghatak sp. nov.* (Figs. I ,  
4, 6 & 7). 

A. caudatum (non Linn.) Holttum, Ferns of 
Malaya 599, 1954 (excl. var. su bglabrzrm). 

Rhizome comparatively conspicuous, short, erect, 
covered by scales, roots and by the bases of tufted 
fronds. Roots dense, dark brown, strong. Scales 
c. 4-3 mm. long, c. I mm. broad, setaceous, dark 
brown with pale edges, minutely and closely serru- 
late ; cells long, narrow, partition walls straight. 
Fronds c. 46 crn. long, isomorphic, suberect, not very 
close ; longer fronds pendant but shorter ones erect 
when grown in baskets, with caducous white scales 
c. 3 mm. long and c. I mm, broad in the juvenile 
stage. Stipes c. 2 mm. in diam., c. 12-18 cm. long, 
equal to one-fourth of the rachis, dark brown, both 
the surfaces with sparsely arranged stiff, ferrugine- 
ous multicellular, spreading hairs (c. I mm.). Lamina 
c. cm. long, c. 3.5'cm. broad, gradually broader 
towards the base and narrowed to the apex, some- 
what linear-ovate in shape, simply pinnate, usually 
straight or slightly curved with c. 28 pairs of pinnae ; 
when rooting at the apex, the rachis becomes long 
drawn, gradually slender and remains ~innaless for 
c. 7 cm, Rachis 1.5 mm. at base and c. 0.5 mm. at 
apex in diam., hirsute with ferrugineous, 4-6celled 
hairs (c, 0.75 mm.) which are longer, more spreading 
and less closely arranged on the shining lower sur- 
face. Pin,nae largest towards the 'base, usually I .s- 
2 cm. long and 6 mm. to r cm. wide, very shortly 
stalked (c. 0.5 mm. long), articulate, sometimes deci- 
ducous, almost parallelogram-shaped, except the 
several gradually reduced and closely spaced apical 
pi~nae,  when the rachis not rooting at the tip the 
odd terminal pinna becomes somewhat diamond- 
ahaped and slightly larger than the adjacent ones ; 
the lowest pair of basal pinnae are opposite-or sub- 
opposite, conspicuously fan-shaped, much deflexed, 
not reduced, with greater number of ultimate lobes 
& 14) which vary in other pinnae from 4-10 ; upper 
and outer edges lobed half to one-third the pmna- 
width, the sinuses between the lobes rather narrow, 
apices usually truncate and often shortly toothed 
specially in sterile pinnae ; the inner edge straight 
forminq a small angle to the rachis or somewhat 
zscendlne;, the lower edge for the major part more 
or less deflexed and later curved distally towards 
the apex, not cuneate-rostriform at base ; the upper 
edge nea r l~  parallel to the lower edge, curved some- 
what to ioin the short outer edge : texture thin but 
?tiff and wominently striate on the upper surface ; 
veins radiating from the shart, tbichned pinm- 
stalk ; both the surfaces somewhat densely hairy, .the 
upper surface hairy than the lower and usually 

*me l& dig& is placed at tirot mtc of p. 74 

with stiff, long, sharp-pointed multicellular hairs, 
(c. 0.5 mm.) ; the lower more hairy with two differ- 
ent types of hairs, short (c. 140 p), unicellular, 
straight, simple, never hamate, white, rigid, sharp- 
pointed hairs mixed with long c. 0.5 mm.), f e w -  
gineous, spreading, usually 3-5-ce \ led hairs ; rdexed 
fertile tips sub-coriaceous, slightly wide, densely 
hairy, hairs I-3-celled. Sporangia smooth, stalk 
more or less equal to the oval head, with usudlg 
18 dark brown thickened cells in the annulus. Spores 
39.0 x 36.0 (mean of roo measurements), 64 per 
sporangium, regular, trilete, triangular, base cm- 
vex, apex slightly angular, light brown in colour 
with small dark brown round spots on exine. 

Gametophytic chrozzosomes 60. Sporophyt~c 
ch r~mosomes I zo. Reproduction sexual, ,produces 
pentaploid apogamous hybrids with the apogamous 
triploid A. caudatum S.S. ; F, shows 88% sterile 
spores. 

Holotype: J .  Ghatak J350 (Central National Her- 
barium, CAL.). 

Locality : BURMA : Forest de G o k t e i k B i r- 
m a n i e ,  Nov. 21, 1912, De ViEmorin (K); G o k -  
t e i k G o r g e ,  North Shan State, Jul & Nov., 
1909, J .  H. Lace 497 I (C.NH) CHINA : o T c~ walls of 
Confucius temple, S h a  n h a i, Aug. 1860, A. C. E Maingay q6g (K) ; thic ets near Macau Port, 
C a n  t o n, Aug. 1860, A. C. Maingay 472 (CNHJ ; 
S a n C h o u e n, Kouy-Techeon (2g0N, r 13" 16'E), 
1913, Rosenstock 3727 (K) ; Y u n n a n, A. Hen7 
5 I 46 I (K) ; I. u n g c h o w (34'45'N. c 06 oS5'E[ 
H. B. Morse 22 (K). INDOCHINA: Tonkin 
(20'-22*N, I W ~ - I O ~ ~ E ) ,  E a n g - S o n :  S a n S o  n, 
Dec. I 9 I 3, Aug.-Chevalier 29745 (K). $'MI- 
EAND: on the rock-edge by the stream, P a  h 
C h a  ng,  1923, Eryl Srntth 2177 (K). MALAY 
PENINSULA: K e d a h (6"N, lorOE), no col- 
lector's name, no. 14764 (CNH); K a k i B u k i t, 
Perlis (6"30'N, ~oo"rg'E, c. 300 m.), R. E. H~ldtattr~~ 
35240 (K) ; B a t  u C a v e s ,  Selaner bOzg'Pd, 
I 01 "25I]E), Dec. I 920, H. N. Ridle (K) ; Oct; 4, 
1958, J .  Ghatak, 350 (CNH) ; Aug. I $' 80, H. Kunstder 
351,504 & 979 (CNH). MALAY ISLANDS : Lime- 
stone rock, N i a h  (3OLq4TV, 113146'E), Baram 'Dist., 
Sarwak, Borneo, 18gq, Hose 318 (K). POLYNESIA: 
N e w  H e b r i d e s  (16OS, 168"E), 1896, Mowison 
(K). 

Ecology: To quote Professor R. E. Holttum 
(Ferns of Malaya, .qq, 19.54)~ "It is a common fern 
of limestone rocks in Malaya, especially in the 
north, and as far south as Batu Caves in Selangor. 
It may also occur on earth banks in moderately 
exposed places in some pans of the nonh of 
Malaya, as it does in Java ; but unlike other plant4 
adapted to a drier and more seasonal climate it is 
found mainly on limestone, where it hae well 
drained conditions for its roots." The nota on 
some of the herbarium specimens from areas 
than Malaya as mentioned above w a r m  tfre w e -  
mmts by Holtturn. 
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Distribution : Widely distributed through Burma, 
Ghina, Malesii and Polynesia ; appears. to be absent 
from India, Africa, America and Australia. 

A, rnalesianum (the sexual tetraploid from 
Malaya) is related to A. caudatum (the apogamous 
triploid from Ceylon) from which the former differs 
in, its mode of reproduction and the number of 
cbramosomes, scales with minute and very closely 
serrulate margin, conspicuously longer stipe, absence 
of hamate hairs, somewhat diamond-ihaped ter- 

KEY 

minal pinna when the frond not rooting at apex, 
more' fan-shaped and enlarged basal pinnae and less 
close as well as articulated nature of pinnae with 
distinctly broader fertile tips. 

A. hirsutum (neotype compared at Kew) also 
differs from A. malesirmum because the former has 
in addition (cf. Pic. Ser., 1957)~ the following dis- 
tinctive features: a shorter stipe, smaller indusia 
and closely arranged, numerous, non-articulated 

1. Adult rachis and stipe practically without scales ; pinnae rarely completely glabrous : A. caudatum complex 
2. Pinnae not articulate ; stipe not more than 6 cm. long : 

3. Pinnae bearing abundant hamate white unicellular hairs ; veins very prominent A. cou&tum 
3. Pinnae lacking hamate hairs, veins not very prominent : 

4. Lower surface of pinnae very hairy A. incisurn 
4. Lower surface of pinnae at moat s!ightly hairy : 

5. Pinnae near apex of fronds much dissected ; long hairs abundant on lower 
surface of rachis 2n Singapore 

5. Pinnae near apex of fronds not so different from rest ; lower surface of 
rachis glabrouq or slightly hairy : 
6. Lower surface of pinnae always glabrom ; hairs, if present confined to 

surface of reflexed fertile lobes ; spore 33.0 X 30.0 p A. zollingwi 
6. Lower surface of pinnae always bearing some hairs ; surface of reflexed 

fertile lobes always hairy ; spores 42.0 x 39.0 p A. indicum 
2. Pinnae articulate ; stipe 12-18 cm. long A. mnlarianum 

1, Adult rachis and stipe with abundant scales ; pimae always quite glabrous : A. confine complex 
7. Plants large (c. 50 cm.) with non-articulate, deep green, flabellate, less leathery pinnae A. GO* 

(c. 3 x 1.5 cm.) 
7. Plants small (c. 18 cm.) with articulate, glaucous green, cuneiform, more coriaceotw A. rhizofirum 

pinnac (c. 1 X 0.4 an.) 

pinaae with the basal pair reduced and not promi- GHATAK, J. Cytotaxonomic studies on some species of Gvclosonu 

nently fan-shaped. and A d i a n k .  Ph. D. thesis, University of Lecds, 1959. 
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The author regrets the misplacement of the latin diagnoses of the two new species which are as given 
below : 

A d i a n h  indicam Ghatak sp. nov. (Figs. I ,  2, 3 & 5). 
Species tetraploidea, A. caudato Linn., A. zollingeri Mett. et A, inciso Forsk. a5nis ; -ab A. cauddto L, 

differt pilis rectis unicellularibus; ab A, zollingeri Mett. differt rachide et pinnis infra 
hirsutis ; ab A. inciso Forsk. differt pilis pinnarum fere omnibus uni~ellularib~s, 1/5 mm. 
Iongis ; pila 1-1.5 mm. longa, multis cellulis constituta, interdurn adsunt. 

Adjantmn malesianum Ghatak sp. nov. (Figs. I ,  4, 6 & 7). 
Species tetraploidea, A. cnudato Linn. a h i s ,  a quo tamen difEert stipite longiore (c. 12 cm. 

articulatis, pilis hamatis nullis ; pinnis infimis duabus flabelliformibus, non reductis, 
flsbis ad r 4) ; paleis rhizomatis minute serrulatis. 



~ k b t - f ~ t m D o p h o l o E i e r l t w t r p s r a C t h . . p . d a s p - t a d h ~  

ckulum~ A. &din& A. kdiam A. trcirsa 2n.Siiapnr A . d s i a m m  A. uu&um A.m& A. r&p+ 
(211, G ~ l o n )  (h, w. Bmg.l) (h, -1 ---- '(Qn, Malaya) (3n apop., W o n )  (h, Ghana) (Zn, Maunhw) ------ - --- 

I. Sukr 
a.Onrhizmm SpYrlyacmdate. Entice. Entin. Entire. Minutely and Entire, Entire, Entire. 

c l d y  scrrulatc. 
b. On &on& C h h e d  to earlier &&ed to artier Confined to earlier Confined to Con6ned to Con6ned m Abundant on Aiydant  on 

sages, cad-. stages, caducms. stager, cadwow. earlier sages, earlim stages, eatlia stager, stipcand raehis nape and rachis 
cduoow. ducous. cadwow. of adult frond, of adult frond, 

pmistcat. m t .  

e* ~aduatq c. s an. ~odaatc, c s an. Vcryshort, c. s a. \rcry short, C. s Very long, c 12 short, C. 4 cm. hug, C. 8 cm. ~ong, C. 8 a. 
an. cm. 

3.lWi.5 Uppc nnbroe hairy, Very hairy on upper Very hairy mrutly Ver hairy Very hairy on Vay  hairy om Sparsely hairy or More hairy on 
Iowa glabrous. m d w q  lawu lightly with very long hain mostly with 10% bath aurh- both e. almmt glabrous. up- surface. 

hairy. on both surfaces. hairs on both 
sutfaecl. 

4. PLrw 
Not very diffmat. Not very different. Not very different. Much diuMed. Diamond-shaped. Not very Not very Not very 

diffetent. different. different. 
b. ad NotvaydXnmt. 1-2 pairs usually Not wy diierent. Not w a y  Fm-shapad and Not vay Not wry Not very 

reduced. difermt. a e d .  different. different. different. 
CC~S=S Notvaycloa. Close. Not cia%.' Notelme. Not close. Class. Not dose. Not very clwe. 
d. StristiOn Not wy -cut. Moderate1y Not very prominent. Not very Moderately Verypmuhent. Not prominent. Not vay 

pcominc~t: prominent. prominart. pmmioc4t. 
r Sin- Not too h e  & not Not too doK & not Wide & deep. Wide and deep. Clmc and deep. V y  dose and Not deep. Not deep. 

too deep. too dap. deep- 
L Puhcaxc Alnvat glabmYr Liitly hairy on Very hairy on lower Almost glabmus. Hairy on both Vay  hairy on Glabrous. Glahtaa. 

lowcr mdaq upper surface, uppa with surfaces, lower both surface, 
.Imostglabrous. fcwhaibain. m3n. lower mwe. 

6 Nihtn dhiirr Hairs if- vay Medium to very Very long mostly, Hain if pruent, Hairs both long Hain both long - - 
.bat, not hamste. +art, not hamate. short few and not not vuy long and short, not and short, short 

hamate. & dot haauk hamate. hairs mostly 
hamate. 

5.lidwh or M e  
tiph 

a.& Ratha d. Mcdem(e. wide, more broad Wide more Modate. Small, longer Wide, more Moderate. 
than h. 4 than long. than broad. broad than long. 

b.Pu- Hairy. =b= Hairy. G h b  witha Hairy. H e .  Glabrous. Glabrous. 
haii  frioee. 

6. Mode d 100 33.0xSO.Op. 42.OxJOB p. 30.0 x 30.0 e 39.Ox90.0p. @I.Ox36.0+ 46.5XS7.5 p 31.5x28.5 p 30.0x27.0p 
-0 sc (fmm acdlal 
m. rpo-&I. 
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Fm. 1. Members of Adiantum caudatwn complex. Silhouettes of manwe fronds ( X 1 /3) from planzs of comparable 
age (16 months old , grown in the same hot-house of the Leeds University representing eight diKerent species, two among which 

and A. c&d. 
1 are new. From le t 'to right : Adinntimi mabsiunum, A. caudatum, A. Micum, A. incisurn, A. ,~olling~ri,  2n sin gap or^, A. rhizophotmn 

Fro. 2. From right to left : Silhouettes of mature fronds ( x 113) of A. zdlingeri, A. kdicum and their F, sterile triploid 
hybrid, showing relative dominance of the latter parent. 

FI~. 9: Prom right to left : Silhouettes of mature fronds ( x I$) of A. itdim, A. incisrar and their F1 sterile tctraploid 
hybrid, &owing relative d o d a a c e  of distant pinnae. 




