
A 11c111nblc o~llirrc r r r  I~~~~: / /~v~u~~~. jorr r . r rn lcr .n .corr r  -- - 

INTERNATIONAL JOURNAL 
OF CURRENT RESEARCH 

SPEClAl- IsTSUE: RE5EARCI-l ARTICLE 

TAXONOMIC EVALUATION OF HOMOSPOROUS LEPTOSPORANGIATE FERNS 
(PTERIDOPHYTES) IN  SOUTHWESTERN NIGERIA 

Oloyede, F. A. and O d u  E. A. 
Department of B o t a n y ,  Obafemi Awolowo University, Ile-lfe,  Nigeria 

Article Ilisforj,: 
Ilcccivcd 7"' October. 20 10 
Rcccivctl 111 revised Sorln 
12"' ~oveldbcr, 20 10 
Accepted 30"' December. 20 10 
I'ublisl~ctl online 27!".lnnuary, 201 1 

Key FVOI-tls: 

Arlilicinl taxollolnic key,  
Clro\vIl~ Ior~ns, 
Taxonolny. 

'l'asono~nical studies of leptosporangiate ferns collected liom 
So~rth\\lestcrn Nigcria wcre carried out for taxonomic rc-evaluation, 
additional diagnostic Scaliires and for cstablishing Lhc ~nissing gaps in 
[lie taxonomy of Scrn spccics in this rcgion. The habitats Fro111 where 
thcsc fcrns were collec[ed include l i~~ni id  areas, waterlogged, road sides 
and rock cre\,iccs. Pca!l~res investigated wcrc rhizorncs. croziers, 
li.onds, ramcnta, stipc's colol~r; leaf tyl~c: shape. hairincss. margins. 
Icngth and b~.cadtl~; apex shape and type: leallct shape and n~nrg i~~s .  
indusia, spores. sporangia and sori al-range~ncnts. Ttlcse Statures were 
usctl to construct artificial taxonomic kcy for the thirteen Ijlnilies of' 
ferns collected. 'l'hc cl~ia~ititativc data obtaincd werc coded for statistical 
analysis using I'rincipal Con~ponent Analysis. DiSfercnt g~-o\vtl~ I O I - I ~ S  
and growtll duration wcre also rccordecl. Thc rcs~~l t s  of the scattcr 
tliagl-am sllo~vs h o w  closely or distantly rclatccl these I'crn species are to 
one another. 'rhc clentlogam sliowcd two main clusters, two suh-  
cl~istcrs and four ~ninor sub-clusters. An a~~if ic ia l  tasunoinic Itcy 
produccd was I'ountl valuable Sor tlie identification of tlie thirteen 
laniilics of rcrns studied. Most of these ferns are perennials 
accunl~ilnting biomass while re\\' are annuls. 'Thc ferns hat1 diff'crent 
grc)~v[li forms such as sprcttding, tangle and clinihing. 7-hc agl.eement 01'  
thc rcsults of dendogi.am aild scattcr diagram showcd that I'erns ti~l.ln 
na t~~ml  groupings with ~hcir  close or distant relationships. The 
possession of tubers, rhizolnes, gcmrnac and numerous spores b ~ '  a fern 
spccics is an adaptation for effective distribution and dispersal. 
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Lropics. Ptericlophyles require water at least during 
I-lornosporous leptosporangiate fcrns be lo~ ig  to  the 
Order Filicales, Class I'ta-opsida, Division sexual reproduction for their motile male ganielcs 

PLcridophyta (Spol-ne, 1975) and cvidcl y to  swim to n o n m o t i l e  female gametcs (Spo~ne ,  
1975). Pteropsida is the largest group of  

distributed t l i ro~~gliout  the ~ p o r l d  especially in the 
-- --- 

pteridophytes containing m ~ ! - e  than 10,000 species 
o f  ferns ( ~ c h o o l c y ,  1997) having very widc range 
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of forms. stnictu~-es ancl uses. I'teridopliyte refcrs to 
vascular (h.acheophyle) cryptogamic plants witin 
i~~dependent  ga~netopliytcs, I<no~vi~ s i~ lcc  Silurian 
oi- some 380 ~ n i l l i o ~ i  years ago (I<artcsz. 1994). 
Land plants are grouped illto L)r)/opll,;taaalld 
7'1~acIieo~~hyta (I<eiil-ick, 2000) but ptc~.ic!ophytes 
gulerally differ fiom bl.yophytcs ancl seed plants in 
1i:lving both gaiiietol~liytcs a i d  sporophytcs as 
i~lclepcndent plants at rnaP<rrit)i (Smilh, 1955). In 
Nigeria, fern specics occur abiirldaiitly in tlie high 
rainfall belt of the South (Odu arid O p ~ p c ~ j u ,  1986). 
P[cropsicla comprises woody trcc f c r ~ s ,  \vallting. 
slweading, tansle and climbing ~CI-11s such as 
Lj~gudiiiu177 ir7icl+oj1hj)/lzin? and fi 11n y ferns witli 
leaves just one cell thick ancl hc rbacco~~s  rerns, the 
aquatic ones may be floating or rooted in water 
(Schooley, 1997). Pteridopliytes occur and are 
most abundant in moist, montane and re-gro~vth 
forest and habitats like road sidcs, streams and bare 
laGd where most species arc shade-loving and 
epiphytic (Agiew, 1974). 

A lot of fcrns are edible e.g. Cer-ap~ofer-is 
cor17z/ta serves as  vegetables in North America 
(Carnus el 01.. . 1991) witli high nutrient value 
(Oloyede el a/. , 20 10). hlephi.ole/~is basor.afm 
(Sw). Scliott was used as  fodder to feed African 
dwarf goats due to its availability even during 
drought (Babayeiiii et a/., 2006) due to high 
nutrieiit value and low anti-nutrient contents 
(Oloyede et nl., 2008). Aspier7iliirr is used as 
laxative to treat chest infections while Acliai7tr/r1z 
capillus-vet~er. is iised to CUI-c ailments such as 
rickets, Astllma, sl~al<e biles, diszases of  splccn, 
liver, breasts, kidneys, rickets. snialll,o;i, ccntipede 
bites. cough and leprosy in West A5.ica (Ca~nils el 

trl.. 199 1). In ' New Zealand, ferns arc abundant 
features of  every Iiabitat and featured OII  tlicir 
cul-rency notes and national e ~ n b l e ~ n  (I'atrick and 
Jolin, 2000). Watcr ferns as wecds on thc rivcrs 
may obstruct waterways ~nal<ing fishing dilliculi 
(Oloyede, 2008). In Florida State, climbing fc~m 
( I d z i  1q~o~op~vl i z i i7~)  spreads rapidly 
bccoming tlie State's worst invasive wcccl, 
producing nulnerous lcaflets which spread fire 
tlul-ing bt~sh burning (American Research Scrvicc, 
2004). There is little or scanty work on the 
taxonomy of ferns in Nigeria. Tliiis, this study 
would contribute to the elucidation of tlie missing 
gaps in the ~norpliological and taxonomic 

relationsllips of the ptcridophytcs. This work is 
tlicrefore designed to providc t a x o n o ~ n ~ c  
re-evaluation of the group leptosporangiatc fcrns 
li-on1 Southwcsta-n Nigcyia. 

MATKRIALS AND METI-IODS 

The vegetation zones ~nappcd out for the collection 
o r  ferns are tlie l iu~nid fol.ests, sLvamps, rain forcst, 
derived savanna, re-growth Sorest, roacl sidcs and 
~nountainous ecological locations in Southwestern 
Nigeria. Collection of  fern families and genera 
available in this vegctalion was done. This region 
is sprcad throi~gli Osun, Oyo, Ogun, Ondo, Ekiti 
and Lagos States betwccn Latitudes 5" and 10" N 
and Longitudes 2" and 6" E (Fig. 1 and Table I). 
Each accession was identified using IFE herbarium 
specimens and available Floras (Alston 1959; 
Agnew 1974). 

I ; i ~ . l .  X l a p  o f  N i g c r i i ~  s l ~ o v v i ~ l g  tllc Stntcs i l l  Soutllrvestcrn 
S i ~ c l - i a  n41el-c tllc fcl-11 spccics wcrc  collcctcd 

Statistical a~ialysis 

The qualitative cliaractei-s such as stipe's colour. 
rhizomc, ramenta, Frond fertil~ty, leaf, leaflet, 
hairiness and growth forms e.g. elect, tall, 
climbing, open, bushy and drooping werc recorded 
and used to construct taxono~nic key. Measure~nent 
ofquanti tat~vc characters such as leaflet (length 



and brcatli) cm, kond licight (cm) ancl tli,~:iictcr 
( m ~ n )  wel-e carricd out using a meter rlllc. At lcast 
five leaflets \\!ere measul-cd fiom five f;-c,ntls per 
accession; tliis is because some fern plants have 
less Illan six fronds. Tlic clata obta;ncd west 

~.ccordcd and coded for statistical analysis using 
Principal Component Analysis (PC/?. This was 
done to find out whc[licr diffcrenccs 01- variations 
among tlic~n will be signi licant enough Tor thcir 
us:tge for taxono~iiic analysis 01' tlicse ferns. Tlie 
progral;~ used for the PCA is (SPSS) principal 
factoring of Kim (1970) pacltagc 12 and Pasl.cxe. 
Dendogram and scatter diagl-a~~i  were drawn from 
the PCA using Var covariance. 

This is to ascertain whether [he I-clationships 
among tlic~ii can aid fern classification and 
identification. Tlie reproductive features such as 
spores, sporangia, arrangement of sori -on the 
Icaflets, presence or absencc of indusia and 
position of sori on thc leaflets were noccd. I'hc 
I-csults were also used to construct artificial 
tasono~ii ic  key to ascertain the closely ant1 clistanlly 
rclatcd spccics. 

RESULTS 

'Thc rcsults sliowcd that fa-ns are [crrcstrials. 
aquatics, epiphytics, require moisture to survive 

T:lhle I. l i s t  of f ;~ l~ i i l ies .  gcllcl-a a l ~ d  spccics ol'l'cl-11s studied 
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I:ig 2. I'CA Scet lcr  1)ingranl usirig I'sr ccval-iancc 

Fig. 3. Dclitlogrntii s l~o~v i l ig  tllc relalionslii[) offer11 sl~ccics 

and well distributed ill dry and ~ c t  forests, 
~regrotvth and derived savanna ccological zones in 
Soutliwestern Nigeria. Thcy 21-ow \vcll on road 
sides ( p l o e s  / i s e ~ c t )  tallo\vlnnd 
(Pilyrograi/717~), wct forest; w a t ~ l . ~ ~ l l s  and springs 
e.g 72clcri.ic1, river banlts, rocli crcviccs ant1 barc 
land. Majority of the tencstrial and ac!uatic fcrns 
are taller, bushy and having Ileavic~ biomass Illan 
epipliylic ones. Tablc 1 shows the list of' all tlie 
ferns spccies collccted and ilscd for this study. 

Statistical analysis 

Tlic cluan~itative chal-acters in Tablc 2 were used 
fbr the statistical analysis using PCA sliowcd that 
the1 e is signilicant di rfcrencc in the paralncters 

mcasi~rccl among thc 39 fcl-n specics collcctctl and 
st~~dieci. This shows that thesc fcr~i spccies are 
different from one anothel- based o ~ r  tliese 
pal-a~nctcrs: fkonds length and dialnctcr. leaflcts 
length and breadtlr. The 1.esu1t of scatter cliagaln 
agreed with that of dendogram. Scattcr diagram 
(Fig. 2) showed tliat thc closcl- tlie spccics arc, thc 
iiiore closely related tliey are to onc anotl~e~.. 
(P/ i j~r i iu tho ,  sco/opcnciri~i a ~ i d  ~/~il!:~er.illll7 
tri7,~olen,se) are Inore closcly related (buth arc 
epiphytes, lack leaflets. have broad co~iipound 
leaves and bigger biomass) but are distaiitly related 
to L~~gort'i~1177 117icrupl7)ill~1/i7, Adiunf~ii~i c~ipil1~1.~- 
ververis and Doiyopleris nicltlesii, which are very 
Far away fro111 them. Tlic vegctative characters play 
very important role in thc taxollo~ny of thcsc fern 
specics. ITigilrc 3 sliows tlic dcndogl-aln (obtained 
t o m  'I'ablc 2) with two main clusters and two s~ ib -  
clusters. -['his showed that all thcsc 39 fcrli species 
can be gl-oupecl into two main clusters. -The first 
~iiain cluster comprises Phvinutodcs scolopendria 
urid Plutyceriu171 angoIei7se (Polypodiaccac), both 
are epiphytes with hairy rhizomes. They cluster to 
tlic highest level, sIio\vinp tliat they arc more 
closely related to one another than to otlicr species. 
The second major cl~tster was frrrtlier sub-divided 
into 2 sub-clusters. The first sub-cluster comprises 
Pc[llt.tre doniariu, .Ad io~~ f~ im  cei /~I) i l l z~~-~~e~ie~~is  and 
Palleoe r0/~117d~fo/ic~ (Adiantaccae) wl~icli means 
tliat tliey are related in some paramctcrs. The 
sccontl sub-cluster compl-iscs the remaining 34 €el-11 
spccics. 

Cl i~iibing fcl-ns: P / ~ V I I ~ ~ J I U L / ~ ~  scol0/1ct7di-in, 
iblici-ogi.crrnma oweriensis and Viftnriu ;;~iinensis, 
Lj<yuditrrli 1i7i~ro/)hyll~1i77 and L, ja/1onic~r177 h;ivc 
stems nioditicd for climbing tall trees ancl grow to 
indcfinite height covering the whole trec trunk. 
Most of these specics have erect fi.oritls \vhich 
bccome open or bushy and drooping at maturity as 
in Ncpl~rolepis exulla, N. exallalu, N. Jii.cnns, IV. 
hiserr.atu, N. cordfi~liu and Pelleae rolutid~fblia. 
Tangle fel-n as in Gleicheni~~ li17euris is a network 
of leaf arrangement in which tlie leaves inter- 
cvovcn with one another to form canopies. Some 
a!-e erect and tall e.g. Pteridiz~rr-i crqrii/itr~~/n and 
7'c.cfat-ia gei~7n71fer.a. l 'hosc that become bushy at 
matiirity and Torln colonies arc Nephr-olepis t,.~ulln, 



Mcali I.e;iS 
U ~ c n d l l ~  (~III) 
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A! esalrafn and Cyclosoro~/.s ~1f2r. Co-crfopleris 
cornzlta has succulent f i~n t l s  while those with 
rosettes, having fronds that are ~ l e l l  spreads 
forming open morpliotype are Pferis villafa and 
Aspleniut?7 bcrrterii. The three groups of epiphytes 
encountered are climbers with long creeping, hairy, 
rhizome e. g. Ifitfariu guinensis, Microg/*amnia 
oweriei7sis and Phjunutodes scolopetidria. The 
second group comprises non-climbers u~ith short, 
erect rhizomes e. g. Plafycerizin~ angolense and P. 
sfemaria. The tliil-d gi.oup is non-cliniber 

Ne/117rolep1s und~iluta with short, crect to sub- 
erect, tuberous, perennial rhizomes with few 
fionds, small-sized leaflets which grows as pendent 
plant, forming colonies on the host plant 
(phorophyte). The major reproductive features 
encountered include sori which are made up of 
aggregation of five or more sporangia which 
contain the spores. The sori are round on the 
abaxial surfaces of the leaflets. Indusiim is a 
structure that covers the sorus when present. 



Table 3. A n  :II-tilicial Taxonomic 1;cy to the families c i f  I~omcisporous 1cptosposan:iate fcr-ns in South\vcstcrn Nigci-ia 

l a  Leal\ .cliat~oli  rcticulatc 
22. Rhizome short 

> a  Sporangia long-stalked, Icaf broad, ape s  o b t ~ ~ s c .  elnargil~atc 
>b. SPi'rallria sllort-sta]ked: leaf a per acute to acumillate ------------- ---------- ------------------- 

?b. Rhizome long 
4a .  Leaf dimorphic, ~~riipinrlate. ovate, lillear. gcninlae presclit-------------------------------------------- 
4b .  Lcaf ~nonomorphic.  Iillcar-lai~ceolate. gammae absent -------------------------------------------------- 

5,. sporangia I~lig-stalked 
6a.  Leaf uliipin~iate to bipinnate, genimac absc~it------------------------------------------- 
6b. Leaf ull i l l i~i~latc only: gcmnlae 

5b. sporangia short-stalked 
7a.  Leaf co~npoulid,  sari arrangcd on tlic 
7 b  Leaf simple, sari arranged on tile veins 

Polypod~accae  
Parkiarnccae 

Aspidiaccae 
Lomariopsidaccae 

I b Icaf vcllat~on frce 

DISCUSSION 

8a.  Lcaf compound, sori arranged o ~ i  thc Adiantaceae 
Sb. Leaf compound, sori arrangcd 011 thc Ptcridaceae 

9a. Indusiutn prcscnt, rcniform. Icaftripinnatc Ilcnnstacdiaccae 
9b. Idusl~itn absent 

I Oa. Stcm ercct, leaf tripinnale, Glcicllcniaceae 
lob .  Stcm modified fol- clinihilig. leaf unipinnatc---------------------- Scliizaccae 

Val-iations i l l  the quantitative and qualitative aspects of the 
vegetative clial-acters are very high and lia\le t a x o ~ ~ o m i c  \,slue for die 
identificziii~n of these ferns. In   no st cases these variations o\lerlap as 
in Illoli and 0101-ode (1991). Tliel-e is little or n o  sigr~iticance 
\lariation ui hau-s: scales and ~ramenta. All the plant species used in 
this ivork are I~omosporous leptosporangiate ferns (Alston 1959, 
Agliew, 1974; Sporne, 1975). The differences ill the sori 
arra~lgements. shapes, quantities and presence or absence o f  stalk on 
tlie sporaigia in so111e ferns are of t a s o ~ ~ o r n i c  values and are usefill in 
separating large numbers of ferns. 

Most of tlie val-iations seen al-e due to their habitat preferences 
and water requirements (Babayemi el nl., 2006). The r e s ~ ~ l t  fi-o~n this 
stud!, slio~vs that the epiph)Tic ferns are not as tall, bushy and strong 

in s t r e n t h  as tlie terrestrial ones 111 tlie humid and aquatic areas. This - 
is I.,ecaase they have limited access to water and nun-ie~its. \ t l iereas 
the tell-esi:-i<~l fern sucli as Pier-idizrin nqziilir~z!i~i .is tree-like ~s~l i i l e  
Tci: /ui.ia gei,nz!ferel-a, Gleichiriia lirel7eai.i~ and A'ep111-olepis h isel-rata 
are gi-iit f e ~ n s  encountered in this study. The  aquatic fe l l s  like the 
genus Cj~closor~~s form giant very tall fionds since it has fiee access 
to water and adequate supply of  nutrients. Through PCA, all these 
plants \?#ere grouped together based on tlie taxonomic   relationships 
they share in conimon or they have differently. The dendoga~!i 
reveals that the ,Vq,hrolepis species are  closely related because of 
the cl~aracfers (such as  venation-patterns, sori arl-angements, presence 
of  indusia, sporangia long stallied. stipes reddish b~-o\vn and 
compound unipinliate leaves) that they have in common. In the 

+econd sub-cluster \\fliich is contained in the remaining 34 species, 
four minor sub-clusters \vould be lii_cliliglited. The f ~ s t  muior sub- 
cluster comprises N. ~/z!ffii and N. jircni7s which are related in sollie 



pal-ametcrs like tufted fi-oncls and unipini~ate 
Icaflcts. 7Sl~c second minor sub-clustci- is inade up 
of , ~ . S ~ I ~ ~ I ~ I ~ I I ~ ~ , / ~ I ~ ~ J J O S L ~ I ~ ~ ,  A,  trici/o~iintie.~~ A', e-~ul f~r ,  
IV. cs~ilrala and 1\4icr~o,yrc1ilirrici OII:~I .CII .SIS.  'l 'l~ey trrc 
also closely relatetl (espcct Adicro,yrtrr~~~i~u 
o~~~erc,l.ris which is an epiphyte) due to soliie 

' 

cliai.actei-s they share in cornmoil c.g. 11. juriirosi~~;~ 
L I I I ( /  A. ~ I . ~ C / I O I I I C I I I ~ S  helo/-ix lo  /l7e .str~l~c gc,rlri.r (iiic1 

, fur~iilj; (/lc/icri7lucecre) ~c,il/i sliinn ing Icavcs. N. 
csulta .has both unipinnate, fcrtile lcaflcts ant1 
bipinnatc leaf typc. witli sterile, cui-let1 leaflets on 
the sarnc plant, I\'. exnl/trtu lias only bipilinate 
sterile. curled leaf ~ i l i i l e  Ai. dufi lias unipinnatc 
wit11 sterilc, curlet1 leaflets. N. firi.cuns lias peculiar 
morpliologica.1 cliaracters that fill-tlicr separated i t  
fi-om the others. It has Icinon and ~icar-~\ihite 
colours oil the salne plant, t h i~s  i t  is callccl lemon 
or albino fern. The leaflet is ~ i m p l c  and broad witli 
anal-ginate apex having been deeply cut 
dichotomously. Each o f  ihese two apices iias acute 
to acu~ninate apex either sepal-ately or together. At 
timcs one of the acute or a c ~ ~ m i n a t e  apiccs may 
fcii-tlicr cut dichoto~nously again. Lac11 of these 
apices still forms acute to acun;iila;c type. IV. 
t~~ldulata also lias peculiar, distinguishable 
attribute in tlie possession of  tubel- on its rllizomc. 
This tuber is a good survival attribute that can 
tolerate long drought and bus11 burning. I t  is also :I 
good nlcans of  propagation as new fern plruits 
s l ~ o ~ i t  out horn i t  fi-0111 onset of rainfall. 

w 

The tliircl lninor sub-cluster cornpr.iscs PIC/-is 
c~rlrovireti.~, P. c/ca17ti70~7~'ztr(i, P. brirtonii and P. 
erisfin7ris. They have common chal-acters lilce 
serrated leaf margins, elongated sol-i arsangcmcn~s, 
glabrous crozier, polislicd stipes, sI~ol.t, erect 
rhizome and liar-cl leaflet texture. The fourth minor 
sub-cluster compl.iscs i t i i  nidris, A. 
scoiope~~tirin and I'iIt~rr.iu gzii17e17si.s with sliglitly 
s ~ ~ c c ~ ~ l e n t  konds having simple leaves, the first two 
belongs to the same genus and the same family 
(Asplcniaccae). '~Iicre ai-e soinc rare, special or 
uncommon distingi~ishing characters in some fcrn 
accessions collected for tliis study. In tlie genus 
Nq7lirolepis for example, pi-ol~agatioii is mainly 
tlii-ough the spores but new offspring's sprout 
easily and readily koln the tubers when present 
e.g. A! ~17dl1lcilu and From the tips of tlie stolons. 
This ei~hanccs their spreading, distribution, 
survival, pl-escrvation and formation of  colonies. 

1,cnllets in /I,sl~leiliitii~ ~ ~ I ' C / I U I I I L I I ? L ' S  anti .~Ii/iiii~l~t~ri 
rrrl1i1lu.s-i!oicr-is liavc petioles 'wliicli is V C I ~  

uncoliimon among fcsiis. Viviparous activity 
recorded in Cerato/)let.is cor-riziln. ,2.s/7/eirir1i11 
hcrrlcl-ii, A. triclioi7ia/ies, Tec~ivia ge i l~ i i~ i j i~u  ant1 
Nolhi/is geulnr~firrr is tlie ab i l i~y  to protlucc young 
ones alive fi.o~n the parent plants instead of going 
tlirougli t l ~ c  spores ancl prothalli. 7'liis is not 
corninon in other 34 fcrns species even not among 
Gyinnospcl-ins and hctcrosporous pteritlol~liytcs. 
This has a lot of advantages in that the gcininnc arc 
produced on tlie leaves at anytime of tlic ycal- once 
there is enough inoistiue to sustain them. They 
produce fernlets wliicli drop on the soil as young 
fern plants. Ceratoptcris cornzila also has ability 
to live successfully produciiig fibrous I-oots in 
water atid on moist 01- wet land. This is referred to 
as aulipliibian inode of  life. Val-iations in tlie 
quantitative aspects of  the vegetative fcat111-cs are 
of  diagiostic importance sucli that high relevance 
and empllasis can be placcd on them for fern 
taxonomic evaluation. 

The vegetative, reproductive and habitat 
features of tlicse ferns are also irsef~il in proposing 
tlie taxonomic I c y  (Table 3) Ibr the tliil-teen 
hrnilics observed i i i  tliis work as in (Alston 1959: 
Agnew 1974; Kate and Price 1990) for ferns and 
(Sing11 1968; 0101-ode 1984) for flowel-jng plants. 
The significance o f  some valuable vegetative 
cliaractcrs, growtli forms, growtli duration and 
habitat preferences arc as follows. Long-creeping 
rhizoinc contains more honcls, Inorc lcaflcts and 
subsequetitly Inore sori (if fertile). Fronds were 
widely spaced and cl-catc room for rapicl growtli 
and dcvclopment since it rcduccs competition for 
both sunliglit and soil nutrients. ' r l i ~ ~ s ,  tllc 
hcaltliicr, bigger and 101igc1- the rhizome is, [lie 
1nol-e the nulnbcr of honds it can acconimodate 
a ~ i d   hi^, more sori can bc proclucccl on tlie 
leaflets. I-labitat is an impo~tant  cliaractci- bccalisc 
when the habitat is favo~rrablc, the G-oncl lengtli is 
correspondly long, strong ancl viable. 1Vepl11-olepis 
1117c/iilottr, a no~i-climbel- epiphyte, is tlic only one 
\ritli rhizomatous tuber cncoiintcr-ed in tliis study. 
The aerial biomass (fiond) is annual \vl~ilc the 
i~nduground biomass (tlic tuber) is perennial. I t  is 
able to survive annual bus11 bui-ning and long 
drought \vitli tliis tiibci \vliicli is covcrcd by tlic 
substratu~ii. New konds sprout out fi-on1 this tuber 



with o~lset of raining scasoil. Leaf ant1 leaflet size 
and textrlrc are otlicr valuablc vegetative fcaturcs. 
.l'llc Ilartl Icallets t c s t ~ ~ s c s  of ~n:~jori ty ol'tllesc ferns 
such as Cj:closol-71s and I'/o.i.s sl~ccics 131-olcct tlicm 
liam destructive hci-bivores (I-lcntlris, 1980). 
Sorus is a valuable r ep r~duc l i \~c  reatul-c in the life 
of a k r n  beirlg the aggregation of spol-a~lgia 
containing and .preventing s1,orcs Iso~n loosc 
attacli~nent to thc lea\les or lcaflets a l ~ d  li-om bcing 
blown off by thc prcvailing \vinds 0clbi.c innturity. 
'l'lie tlisl>ersal of  ~ i u m c r ~ ~ l s  t:iatul-c, vinblc sposcs 
11cll) in the tlistribution of t l~csc  k n l s  even bcyond 
their ecological localities. Jndr~si~irn. whcn ~ ~ r c s c ~ l t  
tends to protect the sori born mechanical injiiry, 
1ie1-bivores attack and dcstructivc winds. I-[ail-i~iess, 
scales and ranlenta arc some of the valuablc 
vegetative characters of fcl-ns observcd in this 
study. I~Iairs are found on the leaves, Icaflets, 
fionds, croziers and I-liizo~nes. Rallicnta arc 
rcskicted to the lowel- part of tlic stipcs just above 
the rhizome. Scales are found mainly on the 
rhizolnes. Some of thcsc structures have 
conspicuous co10~11.s such as bl-own, darli brown, 
I-ed or black tliat tcnds to reduce herbivores attack 
on these Perns, thus, ferns bccome less attractive 
for herbivores to exploit (Mendrix, 1980). 

Ferns have various ~noclifications of thcir konds 
for speeitic growth habit and for atlaptation to their 
ccological envirollmcnts. ' l l~ is  study showed that 
some of these ferns have s ~ ~ c c u l c ! ~ t  rhizomes 

ilT 
(stems), koncts, leaves and leaflets c.g. 
Cer.rrlo/~f~ris C U ~ ~ ~ L I ~ L I  and I'iltcrricr ,y~~ir~z~is is .  One 
major importance of this is tlic ability to storc 
water for c~sc  cluring advcrsc ccological conditions. 
Rcsults showed that two wet tcr~.estrial ferns 
(L}~godi~ll?i I ~ I ~ C I - O ~ / ~ ) J / ~ L I I ~ I  and L. ~ c I ~ J ~ ~ ? o I ~ ~ c z I I ~ ~ )  have 
long, indeterminate g r o ~ t t h  with S~C!-!IS moclified for 
climbing tall trees. They produce 1ir11ne1-ous lcallcts 
covering the entire phorophytes (ARS, 2004). 
'Three epiphytic climbcrs cncountcred in this stucly 
are n?,J~~~alo~ie.s sco/o/~er~n'~~in, iC/icl-ogra1l1ri7~1 
alc~eriet7,~is and I'i//nl-io gl1117ei7sis and cvitll ability 
to climb tall trees, attack by the hcl.bivores is 
reducecl. Thc perennial oncs gl-ow ycars to ycars 
acculnulating biomass unless physically removed 
wliilc very few are annuals. Due to their rapid 
growth, they are able to colonize bare land casily, 
rcacliillg maturity within very short periods. The 
result also showed tliat habitat has major eflccts on 

the spreading, growth and clcvelopmcnt. 
tlistributiol~ as xvcll as rcprnd~ictive putcntials o f  
lci-11s. Out of tlic 39 fern species collected 2uid 
stutlictl in this \\~orli. 31~o~1t 83% arc \'vet te~.~-cstl.i;~ls 
and aquatics whilc abo~tt 17% arc eplphytcs. I his 
is si~nilar to (Sporne, 1075) tliat Lhc suivival of're~~il 
depc~ids largcly on the availability of hatel-. 27 
specics of ferns investigated arc potential 
urna~licntal plants but 13 of them a[-c still in thc 
~vild yct to be. ~~tilizccl as Ilorticult~~l~al pla~its in 
Soutl~\vestcrn Nigeria. ~ ' I - I L I s ,  collection (Adcbookc 
and Opaboclc, 2004), identification, cultivation for 
ccono~~i ic  purposes, food value, elc~iic~ltal 
composition, research studies and to bring then1 lo 
limc light for further str~dies is csscntinl. 

The findi~lgs in this work showecl that ferns can 
tolcratc wide ecological conditions in as ~nucll as 
moisture is availablc to sustain the g~mietophytes 
\\llich lack cuticle, can casily losc water and 
dehydrated. The[-e is therefore a necd for constan1 
slipply of watcl- to niaintain this fiagilc stage in the 
life of a fern. Thc possession of rliizonics of 
various type, tubers, gelnlnae, numerous light 
spores and indusia to protcct the spol-cs by a fcm 
specics is a survival strategies and an adaptation 
lor effective distribution and dispcrsal. This study 
is an attcmpt Lo improve the interest in the study of 
pteridopliytcs in Sout1iweste1-11 Nigcria. Tlic rcsults 
of scatter diagram and dendogram showetl 
i~se~ulncss  of quantitative analysis in species 
cliffcrentiation of ferns studied. Vegetative ant1 
I-cproduct ive characters are also ~asonomically 
i~i~portant  in separating fern spccies. I'hcrefor-e. 
grouping of fern spccies s h o ~ ~ l d  be tlorie with a 
co~iibination of vcgctative ant1 ~.cp~-oductive 
c11a1-acters to produce a rcliablc taxonomic 
estimation. 
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