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59, l\Si)TiROCOCCUS

1 Tlra,}lus eo¡nprsssedË plante epiphytioe glogarfou6 6

a. gonplqsFl€.

fhatlus teretsç plantE eptþhytlo or epllå'thåot
¡

gfegcrlous or aol'ftarXro

2

2 Pl"ar¡te 7 1.0 em longtht ) loo nn d'la¡1"

3

Plante aot ) 1"o om lengthe not ) 1'0 m'

dlla¡n, ¡ flronûo eolltary or gregar3"ouß,

sprtngtng from a baoal dleo " 
"'-."'

A..eggÞgr.

Pl.ants lnflotsds ) lo0 om d'lamug f,ronds

na:tswá"rrg abrTePtþ at baee

Ao turnorl"

PLantør ¡eot Lnflatoôe rareS¡r > I'O on cltam,og

3

f,rsnds na¿'æowå"ng gfaduatly at baæeu

.ô,u f,lstruX.osus
@
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.*roct fLlanents unð cporor¡E1e ln Broatnente

soiletlnes conoentrlse sori¡ hååra usuo.:tlJr

gburrdc-¡te

9" oco.l}g&p¿

Âmangonent of erect ftla¡"lentg and oporangla

dlff,ucoe or tn snal"le nrllrerouo nndt Lnd,å.stiaet

sgr5,B ha1Bs¡ ltsoots;ioäe

C " rpeotnns
É- a-r*#;ir4

T
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'1"4, 0ItCRl/r
r-.-.16%|

L i lc¡rt becrXr¡S colou¡eLêss halro; f,rond
üsuellJr > 30 crn length¡ paraplryoee cl.avato
rrtth blunt eplcoo s longor then oBorangåao

¡ C. fLlu¡r
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¡

¡'lqnt bearlng brona n¡sLnÍIato¡y hairs t
fbonô unualþ ¿- 30 en longÊh¡ paraplryseo
ex:lpeoldl urLúh rounôodl apf,oeag aan,6 tsaeth
as sporangÍBc
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41o CTr/\X0SI}H0N

Frond u.sua-U$ > 10 cm lengthe brancheð¡
a^sstuúl"atory flùa,nents brancheô, fesoloulate ¡

ph¡¡tlocr¡l-er eBorang:ia in c].usters .
,av c contol"ta

Frond usually < L0 cm ]"engtho olr¡lle or
wttb a few short.brancheo; a"gs:trn*latory
flLa¡ronts slmpLe or brancheð onc€ i

, plurllooular eBorengÍ.a sLng3.e"

9. -æs_teq,ag.
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85" ct/:îollrillrus

Brer¡ah whorls dlstlnot, suffJ.alcntly
oeparatedl to reveal axêfi; r¡nfl-ocu1er
sporangJ.a often lnvestsd by eerles of
erpty waÏle dt eartter eporangla; ln
pooLe or on rooks 1n low errllttora3' øoae"

C, vort1oll]-atus

Sranoh whorls lndlstlnct, tso cLooeþ
co¡qlr€ssed to reseal axeer; unll.saular
sporangle not lnvested by enpty waX]"e Ê

oa roekg f,n eulLttoral zoae e

C. enonÆåosus_ æ
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( L^l'tk¡t^u'

dlff,ereh'oee o

Tbe reproðuotlvE obarsÐtor se$ns of

s¡n411 value. ,

NOTE¡ The f,oÏrl ôlfferenoes between these

cpecfeo ôsrlve f,lom the reletlve arnourrts of

r¡nllmtted (a#af) efo$rtb e¡rtt l'lrniteô (rvtrorl)

gtrotvth, ond tbese nay elnpl¡y rsf1ect habftat
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25- 998Ð,W&"

pLants epllltblo; eseet fÍLaneEte r¡nbraaobeil¡

vrl,tb unlloeulsr gporan gla.

C. sn:ÊlooLa.

plaatø epipbytl,eS ereot f,f.l"anents bransheil; r¡'ttb

Blurllooular aPorangl'e"

" mlorec
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36" 0Tf, IÏDROCÀRT'US

I Plants epl}lthlo¡ forrnlng dlark brown, lrregu]an

he¡nlspherloal eusblons .about 1o m ô1anø

0 c berkeLeyi_

Plants ept-onôopbytlo¡ fonafng XXSbt brs¡vn patabee

\ - 2 m dllæ o¡ hoet flonð ( Graot arla ePÞ"1

O " . mlorosooPlous
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96 o g}Srofi$rs-4

Axlg flattenedl, apex surrounôect by lacr¡rreÔ

yotmg laterals ¡ basa,I raglon bearl'ûg sürmps

of üeslðuous ]'Eteralao

A¡d"s radltal. r

Jtxfs bearfng zoaes of, x.at

swel-lfngn at thelr bages
v̂ô

era-ls w'tth ovsf'ô

(tophuleg) n

2

2

.Ad.e lÊotd'ng toPbu3'ea o

submorged

no<11eau].is

9..W

3

3 llants polttarly¡ apícal reg$'on of a:r"te ar¡ct

young latera.l-e oloeol¡r covereil vrlth v¡horils

of, brfr"tt appenôa€ee gå.ìrlng Eguts.etr¡sr - l*ke

clBpearû$oe E strongJy lrrå'ûeEoent when

c

P].ant oaeøpltosô B aploal rsgåon of axüE

enootb or oovereû vråtb oantL tuboroles å

aot á'æå&oaoent o

4
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3

4 Ï,atorrrl. brenohss of yor¡nt plants flLattene0 enf
fol*osoE êscesr'onal' fllattenecl letera]"s å4. aôu1"''

plants Ë

9.W, I

latsral tranohes of yorurg plants radÉs]' enü

fllf,foro¡ ß€rv6!3 foLtoseg no fllattonEð XateraX"*'

ln aûu3.t Blantau
0 n rrrvrlonhv]"loideg
- æ - È¡
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i 73s DESI'ï/LRESÎIA

]. Frondl tra¡roheðn

Ironô slq)3-e, foLf ao€ouÍt r

r D. clresnatrrl

2 Snaaohlng oppogLte.

banohlng alternatec
D. aculoata

2

3

3 Axee and branohos roundlodt, fiJ.lf,orno
Do vlrld1B

ItseE aaû branchEe flattenedl¡ LLgulateø
i

Du lfrn¡"lataÉ-
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64" DT(TYOSTTIIOÌ{

I trbondl unbrancbed, not ) B cn in lengtb.
D. ellrrar¡ll

tþond brancbodo usuaJ.lif > I an in 3,eagÊh.

2 Sranehtng nalnfy prlna:¡y, few oocondar¡r brnnch,ee

produoecl; bra¡rehes attenuate at base"

. cho:rilarla

Secondafr¡r¡ tertlaqy a¡ril ot]rer branehes procluoe&

l.¡r pnof\¡sloni branohes not attenuato at bageo

!o foeglculacsug
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3 o L'i.¡fcc iiRr US

3 konohos denoeþ arowrlsô at frond tipe c oF

recutroalr or bothi bsnchlng wus-ll-y alte¡note

anô suboocunde oconqlonãery bolloel sr¡cl sppoef,ts?
'BXr¡rlloer¡lar aporcngla rers\y 7 L25¡ lenetb and

wlthout aBlaeL hnlrs ¡ eporangte and branshøs

often ln subeooru¡d sortos on ada¡ntsL fases oS

Laters,I bra¡¡shse ø

$r fa¡clcu].ntus

Srenches uoually even\r ôlstrlbutodl over plerrt e '

solcion roçurved or f,asaíoulatoË branehi,ag ueually
pceuråodlchoto¡nous rnd sXtornatêe novêr oppotslte

or helieelt plurlloaulrrn sporangia froqucstlt >
1.25 lÂ Lengtb anrl Éboquently ctråth aBåoe,} batæø ¡/
spor@gås aa& brnneh¡:e seldon 3.¡a sub*eoru¡ô eeæá.eøø

Iln
@

sl,1åsulogug
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í r(c(L,Ìue

IIOllls lbo genus ]jo$o,c,ofïpg, ls poL¡fnor:¡hler a neoul.t

of r:rsat genotfo varlabllity corabt neô wt th pbonoty¡råo

tr:lcstlclty" iiven the tws opeclen .U.etsit are not olwayo

readlly eoparobleo
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32n NTAC}IISIA

a

I AeeLnlLatory f,lIa¡nents 2 l"OO u cllamo ¡ taperlng

ebnrptl.y at base; eplphytlo on CystoseXFqc llg*ådIygu
' , g" f1aoolcl3

AsslñtLatoqy f,lLsnentq not > X00 u dlta¡loe taperlng

graôually at base¡ eplphytÍo on FuoSår Elnanthaljlg

end otber algaøe

P3.ants forulng tufte e ûot usualþ ) 3 mm dlfem,'

et base¡ eplpl\ytÍe on Fucr¡g and other atrgao"

Eo firclooLa

2

2

Pl,ante fornLng lme$ûar oushÍons 0 ueual"þ ) 3 m
ClXaDo g epl,phytS' o on l{lnanthalla"

lln soutuLata
@æ
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5" F j';LIlIUünüÀ

Ff"l'amenta of, oreot eysten < 25 ¡ dllaß'

FlLonento of, €loot systom > 25¡ ttlano

2

3

2 P]-e¡rts rrlth a f,el-t-Xltre 8trowth fo¡n¡ eroot f,flaments

r¡sua.1þ unbranohed above baseu

fo Pað*nag

P3,ants f,orulng e¡n411 tufte I erest fllanents

r¡sually rrXth a few b¡eenohes above basoo

, I' Leþ-elXl

Fl3.anents of ereot eystem Yrfth 7 I zons of,

, -,À^ñãÃ.l aw ¿¡ænwtì- ! gnôtraÏlpåa ggssllg o

3

F. Lrre arJ.s

Fl3.ameute of oreot ayatop, wtth 1 øone of

sntoroaS.ary grovrthB sporangla u'ueuv $eû1oe1ået6o

4
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4 P].er¡ta ïd.th a felt-Ilke €Fowth f,ona¡ ereot

f,llamonte not > 35 ¡ diaroo¡ p1ur1Loou1ar

oporangÍ,a ovo ldl-o1on6ate n

g. ginp].ex

I'Lants forn-tag snsÏL tufte ¡ erect f,llanents >
¡

40 p dåpn" ¡ plurXloouLar eporangf.a subgBberl,aa.1

I" €kÞ!f,era

2

I
I
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þLtrf ,^"^^,.

NOIE8 If tho pLant has an erect flLament ôlaneter

of ebout 2, ]^ anô ts gtrow'ln8 epf-eniloph¡rtloaQ¡ oa

gqafpn sPPo, ít fs F. sl$rÞ].o¡ß;
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I'uqU$. ÐIij,lTyltüå
(key to eub sposlsg - after I'swsLL Lg57't

I îf¡¡ga woll.-iteveLopedo

2

?,

iïJ.¡rgg rsducocl or ebeent¡ planta 4 - 15 cn
len4thn brow¡r¡ holhf,ast relattveþ large¡
etlpe tlrick, stlff,¡ fbonû 4 4 r¡cr c,1d,tht on
opon rook fa uppeæ sr¡Xlttoral øons on verXr :

oxpooeô ohoresu
8o 8p' -aFqæå

i3.cnt > 20 on longth¡ frondl 5 - Z0:uu wtctth¡
ûarlc bron'ni hol"dfast largog otlpe thtok¡ o¡È
roaks o ln pools throuehout or¡Ilttoratr u,onâ sla rel.atlvo eheltero

Ao Bp e cdent¡ltus

ï'lant ( 20 en lengthå fþond not ) 4 "srsÍ.rlth6 ycllow * broymg ho&lfast sna3l¡
otl¡ro thåna Í.n poole tn Wpor er¡ltttoral
øÕno or L$ttorel ffinge of voEy oxBooed
øbotroao

Ao 8Þ e illstÍehus
I

i

)

i

,l

I
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6N GIFTONDTÀ

Sranohlng opposåts o at l"east f.n part o

Srenchång aeounêu at least 1¡r tlfetal portlsns of, ptrant

2

I

I

I

Ì
I

Ilranoblng not opposÍto

2. Þanohlng opposite Ln main flLanentso eub-seound or

eecr¡nô 1n uLtlnate branches; plurlloeular eporangl.a

borne on a,ilsxlal eldes of ultlnate branoheer oeeel}e¡

ovoids not ln eerleø¡ pl.a,r¡ts up to 25 crro

G" gtrenuJ"oaa

Sranchlng partly oppoalte but maÍnly elternateS

pl.t¡rl.loouler eporan@s borno on mal¡r f,ll"anentø aad

often ín sppoeLte peXrs or oh¡stêFø¡. eeeallos narrowþ

oYolå¡ B:.anta þ 3 0Bo,,

g' -gYat-R

3 Sranohtng alternate or pseudodtchotomor¡sø

3

5

4
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Þanghln8gpargggplurå}ocrrlareporanglaepfnclJ.o-obeBedlu

2

&*
I

pedtlcellate o

g" feneetratq

Þanoblngprof,rrøeBplr¡rlloor¡}areBorangl'acy}xndroalg
,'----' geeell9o

G nttoheLlBoæ

5n-?}r¡r11ocu].araporanglaooníoal,goesl}earrôborneln
long 8eríes on aitaxla,l s1ôee Of, Ultlrnate branoheo t tbr¡s

glvlngthefl]'a¡rentsaEeræateôappearanoe¡Blar¡tguB

to 5 en E usuall'Y eplpffilo on -Ðgge'orh:tgg'u

tt6 hl.noka las

?.-

o
v

,

I
I. .l

I

P}r¡rl1oor¡tar oporangå'e not aø abovs '
6

f

6" pluritrocular eporanglê ov6i6u oornotf.nea òruved¡ lengtb <-

2xbroadtthg].eneth>6oy.lbranohÍngoonøl,stentþeeor¡$d}i
pleqte uB to 2 omu

g. Ee9l4,

I'Lr¡rlLocutar EBoranøÉ.a splndle-ehapodp 1ength t 2x brsaåthg

}enethnot}6ojFlsom8alten¡atobranohlngånnala
flnaneats ç PXanta reP to 20 sn'

g" g"epdã¿-æ

)
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(n ,llu'l''

trorms of g. Fr¿rnPLosa exfst rvttb alternate rather than

oppssl.te branching ln rneln fiJ-aments. lbese oan be

iHstlngulsbeô fro¡¡ G. ga¡¡ôTlgrna by tbelr Sreater

itlanetor (> nO y ) of naÍn f,llanents lnrt are eaglls

qonfr¡seô wlth Gr eoounôa.

SOIE¡

',._l

{

ìl

f



_-r

26. HEçAÎO$EMA

I cellp of ereot flra¡nents L - zx breacltlr in J_ength"

cell-s of ereat fllanents z - 6 x breattth in lengtb; .
balrs rsre or abeent; eplpb¡rtic oa CorsAlloa aad
other oaloareous al"gae 

"'

go lleehtensternlÍ

2 Erecf f,ll"anente r¡ubranchecl.

Ereet f,llaneatg braacþs¿, at Least in part;
pJ-urflocr¡Lar sporangta nalnJ.y termínal a¡tt ].ateral
on ereet fflaryeatø; epfplrytic on Rhod[ee€.ig, t].va
a¡ô other algae "

g" nacul'ane

3 Erect f,llaneate not > r.oo u 1n leagth¡ plnrrloer¡rar
aporangla aot > 60 u ta length, borne oa.dlee;
eplpffiX.e on Rhq-4.ynen:La, lamigggie"

g, foecr¡nd.um

Ereat fllanente > IOO u in leagth; plurJ.locuLar
sporangÉa ) 60 u fa trengtho borne terntnaS,þ on
ereot fi]_anents g epfphytle on lalntnsria" Saeoorhl" ?'&

Eugw-u Ftånan

2

3

thaJ"la"

g" &leBenicwl



d@

SOIE¿

14¿rd'þÐ¡t¿'n*

Hn foeeunüun = Aacooyal.us foeounôuc ¡

[eoa.toaeua Er.epani.or¡n - Asoooyerua hl"spabtoüE ¡
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9 " ãKUFTZIIIGIE]-T,¡.æ

i'l,c¡rts eptlåthlo¡ Êpors¡:gla (r¡gtr¡fy ur¡Ll,CIoular)

bomo onXy on Greot f,t1nnont6 e lrõvoJe flno¡r

prostrate nysten

¡ [, trq]F"or+

I 'ante eplpi¡,-t1o¡ cporr¡rgta (nnJ'nly plurtlocr¡lar)

borae oa prostnats as weLL as eroot ftla¡aente ¡ '

å'!ffi,
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7o III:}ìi'olIx':ÂæÆ

x Plante sr.l'slng frou gaLLe on f,ronô of, host

spsotos (gygtoeelra BPPo)

S" I4enlet"

Plants arlstn8 fron hoat epeclear 8a11s absent'

l3.ants fornrlng mtorooooplo tuf,ts ¡ ereot flla¡¡ente

,unotut 
eplphtrtLo on *u. 

golttgnlun

PLante fornX'ng maorosooplo Patcboo; orect

f,llaneuts atneðg&t ! eplphtrtl'o on

4" vPlW

2

2

:-L"- -

1

I
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i
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lf0t$¡ å" {Eg$þ9e nng bo trortJ¡ reeognltJ'on

on\Y as e forng of tr. E-aoohsrtn-4.
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75 o I,.¡.::11{ÅRl l\

I lanlna dleltctEr snootho

Le.r5,ne ontlrsr crlnid{rc

iluetlege rluots prooont in atlpen
L¡ f3oenle¡nrl{cs

llucllags rlucts abeont fuon otlpe"
Ic sacohe.rlne

3

2

2

@

3 T;usllago cluots proeont tn otlpe anrl 1a:råne6
otf,po attenuetoe

I;luoílago ûuots absentg otLpo cylLnrùnåceï"
Le ilfpåtataæ

$tlpe flLoxå.b1o o saooth. uoual]*y w'tthout
eplphytos g le.rfna pale bro¡rn ¡¡rü boarlns
a trensluoent yellow patoh at base E

øubLl.ttoraX fìp*nge"
ï, o oelrrolouotr

Stj.pe atåff e rou6h, usually nåth eplphytes6
Lnrnåna doep brotrn end laol".ång a beoe1" yeltow
patehi subXåttorel sono ø

[. hsnrorborea
@ @se&@@@

4

4
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1

6I. IITOSTPHOIÍ

Ihallus ) 6a 7 dlem.; completely parerrch¡rnatouse

2

2

lha3.l.us not 7 6O7rclia,m.; ftlaneatous l.n Barts.
In filiformls

|[bal]-us rarel¡ > 1.0 om J-ength; plante form
cllscrete tufts on froacts of 4tgsla,

tr. lemlnari_ae

$rqJ"Lus ueual.ly > J..o cm J.ength; pl.ante aggregate
la denee lrregular patchee on h.ost surf,eoe;
cpfBhytÍs'sn Chorcla anct otber a"lgee.

T.ro puelLlì¡g

Y
!tl



44, T,l;f]OGLOTA

I ¡\sslnj.lator1¡ fila¡aents 7 60 u }ongtht
exteudíng beyond apices of untl.ocrrl'ar
sporangla"

Ass{rnllator'¡y flLarents not > 60 u Lengfht

not extendln6 beyoncl ap5.ces of unl'loeular
eporangla"

IÍ. nenlecta.æ

Frond lrrogularu swoLlen in p}aaes;

appearanco onaoothS cel"Ls of esslnll"atory
fll.anonte ehovrlng oteady Lnoreese ln
d.ianetor fo epexc ..-...-'

I,1" verml,culata

2

2

Frond regr¡.laru r:nswolLeng appearnnco woo\r¡

te:mfna3. end eubterr:rlna-l- cell-s of
ossilûflatory ffla¡nents of equal dåamete¡P'

lf; la¡rosa
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39. : TftT,\CTUL4.
Éæl+j

1- o

3 o

4 o

-Fcrapliyses narkedly firslforn , 2A - 3j / rr€Ðco

ôlera. ¡ aell length not ) breaùth¡ eplpbytlo
on Cyeto$ olra Hal1C.¡*¡s "t

!
t

I
!

I,l" rlrnrlarlao

Iaraphyoee cyl"lndrical" or s3.fijrtþ ftrsiforu,
seldú" >20 ¡ rtlan¡ oeLL t-engtÈ,.) breaetth¡
eplphyti.o on other alea.el

2n Parap$oeo ) LO f d,ia¡re

Parephyses ( 10,F dlla¡ro

2

3

5

Paraptqrses lncurpred at tlpo e 10 ^ LZ,u dtf ame $

oplptgrtlc sa lllmanthail-la 0

?,fll o aitê$ohou¡rlf
Parapbyoeo otraå.ght"

4

I'araptryses 15 - 25¡ dfa.:r.; cplphytj.c on
sc:,'tog lnhon ; p}urflocular e¡orangla u¡rfoerlateu
u¡rílocular sporangåa tntorcalaq,,,e ia chaåns"

Ij" hqLctenli.
J'e'repltryses L0 14 ,F ü*,; epfpþtie on
Iletyote, B pIr¡rlIocul"ar sporengÍ.a unÍs erlate,
unålosr¡l"er. opornagla teruåaa_lu oolltar¡r,

1Í u etoLLulata



fAqrtttctvla
J

B,¿o Paraph¡rseo 7 - 8l¡r dlru:i., cel-l"o eyllhdrioal;
eplp\ytlo on r*l¡cua corenoldles a

IÍ. c].nnd.estlnaæ
tsaraphyses I - LO/ ü"qq ceLlo tonrlose¡
epl.phytto on ChoTþc
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J
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45, LrTltIoCt¿}Ilr

Âxlg ) 1 rm clle¡nn ¡ assLmflators sttenuate
et eploes, ttr¡bnnch,eil,

I,[.
-

tonentosa

Axle not > I nqr dllaxx. ¡ assJ.nJ"l,atore oylfndrtoal.
ì¡ranolteô at babe o

X[o bunnlae
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wEnF?{
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29-^ :.Y?J.rtÌi:l 'ii

I Eroot asolnllotory f,fLe;eents Presont

ilrcst assl$lletorl' f,l}o¡rcnts absoat (f¡afra onû

Bodtoells Preoont)
þ

îreot asslnlLato:îr fllcnonts paplLlate ¡ eplphytlo

2,

4

2

on T,nnfnarlao
l",.o nnnll]'osr¡:û

Ereet easinl.leto¡T f,lLc,nonts not peplllate

3

3

q'

ilroet asalnllotorîr f,1}o¡,ronts. et Oontro öf ôlso

sonettmea brenaheû¡ pLr¡rfLoauLc¡ sporurgJ.a onþ,

never sessfloB oplphtrtlo on Fqgf,'s, lgffi.
f'ægLHÆ

:i;reot asøj.nl"l"ntory fJ.lturentc unhrancheûE unålocu}ar

o.nü pLurLlocular sporernglae eonetínen oesstle E

oB*pffiå.o on Hgg:onoræþu S# unrl other elgeCIu

'F¡tl ø stran¡î¡Lcns
@
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l*3ntû^¿r1^^

;ÞtptiytJ.o on LarlLnerJ.a¡ halro 4 - 5,1 clion¡

!i. ggrugg
äpf.i:tgrtlo on essrtçFa¡ tretre 7 - L? r dlan. I elor¡gateô

dosoocystat of,ton Presonto
!d.
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67 ^ :,y.110ÎmcIfIA

1 PLa¡rte nl"crossoplor ßa.lnly unl'serXate wltb

sporangtaborr¡elnter"nlnatolus,tEreonorect
f,Llanente ¡

E' æPggg

Plaûte 
'Daerosooplon 

nåxn\y parencb¡mator¡e Ìrxtb

latorall¡r-bo¡ne aPorangla'

L,ateral branolreg nlrmetrol¡El, eVonly clletrlbutoð¡

.-l

\
I

::;.¡{

2

2

axls ParenatrPlatous.
llo c1

f,atsiiôlL brancbes petchfly dl'strlbutsd¡ a¡f"s

f,llanontotLe ta Parto o

1f¡.l a fil1fornlsæ-

t

i
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66. PDI/U,ONTA

llnoncls la'n:l-nÊte r usua-L\y eolltary¡
holctfast ôtscoídr

Ibondle fltlfor:¡¡r üBün11y grogarloust
holôfa¡t rhl'zolalel.j. rrufot-ru

trboncle rlbbon-shapeô¡ r¡sual]v ( ¡nn
Yridlth' 

P¡ zosterLfoLla

Ibondts ellpsolôr oval or lrregul.arr
usua$r)Smwidlth.

B" E*
f

2

2
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62u Iil.nlr.,,ï/.nIl\

w

I Fronû > 1.0 Gm ln srlðth"

Frondl <. 1.0 cn tn w1ôth.

¡P. tenufsstna

2

2 fþonô odggg narkedlY oouvolutoûe > 10 cn la

v¡lûth¡ thqJ.]"us etlff"
ataÐ¿e

Î¡rond odgoe not or olfglrt3-;y convolutgdr {. 1O. om

j ln wlelth¡ thallus softc

3

3 l*rgnô Laneeola.tg -
at ba^ee ¡ sporantta

I?ond lanoeolste -
cradualLy eS baee;

or eolltarYu

ova.l e nomowlne abnrPtly

tn o]"ongate aorå

ls latåfolta

rÍbbon-ohaped n namovrlng

sporangla ln rounû€ô soæ*

P " nlantanlnos
' @
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21. RÀLÎSIAæ

The3.lus thloku oorlaoeoüo ¡ oxteneJ-ve.

$" vgnrusosa

fba[r¡s thln, surooth, tn snal! petahes I - 3 cm dllamo

2

Ë

2 Pl'ants epllttbXc.

4 Paraphya€o 3 - 6 oe]*ls¡ oLeYote"

g. cl"avgba

ParaBhyees 10 - 12 cel'Xse cylladrf'oal.
Ro sBonglooarf,a

3

PLaats eplpl¡ytlo on lErì$aarlar CEaetrgofp4, ^3g!9gg"
R o Pusf.LLaæ

3 Psraphyssa aot 2 oel*le.

g. dleclformf.e

Paraphyees 2 oeLls.

4

ø
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e6 - S/TIIVAGIAUGLOÏAæ

Thal1us branchetl profireel¡¡ et baso but

sooraol¡r, lf, at aAl", olsewhorei a)reg

1 - 3 rrn dllam. i saglnlLatory fl.]"ansnte >
120 u lengÈb. ¡

chorS. clarteefornls

Tba1Lue bra¡rohed sporsoly but evenliy I aJßeg

BeLdloû ) I m dlÍann¡ assf¡nllatorïr ft]-smente

S. ¡ælffithslanaæ

l

f



17. SIREBI,OSE$IA

1, Externa} æøåal}ato33r f5"1gßent8 psesea,t (essl.elLetsry

peôå6€11ß or h@lr basea aot to bs tnaluaeel)

Bte¡sal. aselrol'letory f,fl'aneats sbsent

2" Aselnllatorlr fllamenta ) 1O ¡ dltan. i bal'rc Brese¡t ;

plurtleoql"ar øporangÉa abEent ; galleer:-lar øporangj.a

elfpcofô, (eo-:f x 50-?o 
P') 

i eadlopbytle ila Dqgr,e6Paüg"

S. volublLta

Aøsllall"atorY ffleneato ( J"0 ¡ dll,am.

3 AegíBLl,atorlr f,11-a¡nentø )8¡ ctíain.i heirø aboent;

plurL].oota.lag¡ øporang!.a mr¡Lttøerlateu ova3. or ov&L-

LaneeøLete u L5 - 
'O .f 

d[1e4" ¡ un13.oouler sporasgla

absent; enðoBhYtlo 1n åggepþy1}J¡rq.

g. þu:€vg

AssXelLatoxy fllamentu<8 r d[18ne; halrs preseati

plurfloeular opore,ng[a bf øerlate , atteeuate u 9 - tO

/e ðtem"i unl"log¿Lac" øBorang:ia abæeutt enðophytie fa.

C eramsr@u fftrå}Såg, 0ãøtoc4-o+ågn
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4
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,ikr"Þl'h(uvtc'

PlurLl"oou-1a,f eporangåa ¡¡nlaerlate

5

:-*

Plurt.leor¡1er aporaagåa bå- or uu,].tlsertate

5. Plr¡rtlooulas sporemgå.o> 6 F d[lâm. , eatÍreþ ]"lnear

T

¡

6

Pl-url1oeu.1"a,r eporangd.E 4 62 dlfam., llnear ancl soeasÍoeal.lry

branobeô, fasoíeulate i enôophyt 1"o La Nema-].ion"

s . tenuiøslmuu,

6" Ph¡rllocr¡lar øponalrgl.ø 6 - I ¡r rtÍanoe rreøB€tt togethen/
wtth helnø; plante f,ora ømall pustuleø or streaks oa

f'

Ia¡nlnarla spp.

S o aeclrtiof dtes

Plurll,oeu3a,r ø¡loraagS"a B - 10 ,u d[la¡n"; ha5.rø presont

but aet maøeeð, wi.th øporeagl"aS enilophyt10 Le st110pb08&s

s " otXlophorae

7. Fluri.loer¡Lar øporangÉ.e nalaþ blserlate

Pl"uæSLøsuIøæ sã¡@rseëåa m¡}tåøEr5"ate

I

I
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8, Ph¡r1l-ocular øporan8Ía r¡nl- or bl.serlate, lz - 16 ¡ dtlall.;
untloeura.r sporangla sphertoar 40 - 60 ¡ c[iam"; enðopbryrtåo

1a ï,lebnannjlg, Mesog]-ole, fiemalion .

g. sphaericun,

PLurtLoeular øporangåe bL- sr nuttfeerLs,te , Lo ,p dien" B.

fasoieulate¡, uaLloor¡"ler sBoraagla ovarå eactophytlo ta
" Chordatrf s.

s " oh,srdlarlae

9. Pl"urlloou1a,r aporangle aot > ZA ,u dHa¡n"

Pjlurlloer¡f"ar øporaagf a ] ZA ,u ilia,n 
"

.-i

¡

10

u-

1"0" or¡Lar epora,ugl"a, usua.l.l_y branohedl, lO * 
"O FendloBhçrtlo fa E\.rdtEggg o n{eeggl.oiao

S o fasaiouLatr¡n

PrurlloouLar øporangss u¡obrenob,e{r, ,u ,p clia¡an ç enôoph¡rtlo

fa ChvLoo Ledtle.

å zanerôLaåL

Cllan.3

o



Slr"l-l , *'^ *

11. PLurlloor¡.Lar aporangä.r laneeeL¡te ¡ ( 3O

. Le Rboctopþoeae

4

¡ rllam. ¡ enclep\rtle,

t2
P1r¡rlloou].ar sporangla lrregulan or oboorôate o 30 - 4O f
dll.am" i r¡nllocula¡ sporangls ovotdl 24 - 34 f ðlam" ¡

e¡ilop\ytl-e La 9ÞS" 
ù

S. aequale

J.2. HatrE preoentt endoBhytfo 1n 9garlgg"
S " effi¡sr¡n

Halrs ebsesti eaüophytla fa SrongnlarteLLa

g,. Lateotinum

i

v
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$0 8: Streblonemofct e3owtb la Pe!so-oe1"1s- = å. þelopþorum¡ e

verY tlubLous oPeeies "

$trebLonema 80. rrltb r¡nLLoouLar Bporansla al-one

enttep\ytle t.a 9Þ9g¡!ggþ Ie Brobabfy E' obor,ôarl'.gg"
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54u L rlv

1 i Loni not > 1"0 o:e I'eil¿th;

oppo8ltc8 bæa¡¡ch aplooa

(lon¿tturllna1 colX cüvlstsns not bo6J"nning

urrtlL cncrgonoe of latornJ branchea) "

å" ¿r$ÍfllbW
i'lsnt ) 1g o¡¡ len6thf branchJ'ng oo1üon

oÞp08ltee

Fþonrl csftg fìPngl"le¡ yel-lorr - tæor¡n Xn oolourg

brcnch optooa nrrl:ed3¡r uniscrtato (ususlXy

untlL oncrsenot¡ of lotoral l¡ranohae or

beyondt) I nedulLrrrÏr cel].$ of tlqurù lcnCth

anð hrandl*hg phmf"loeul-ar oporannåa formlne

ooru:plcuous nosûåc-Llke sori. oa fÞonð or nø

Lntorce-ler3r or ternånàJ- stlrueturee o$

un{.eerl,nto parts of, fuonû,

å" egm
'ftronü robnrstn caætlln4enowi ðarlc bswn * blaok

Ln eolorg; l-.re"nail aplcee wricoråato for onþ

fcw eolls (Xoneåturlånn"3" seÏ1" dåvåsåonn bsf,oro

ener8rrnoe of, 1a'çereå branchom ) g meûlúlary estrå

&ongåh 3 * &0 xhreadthB plur*"&oe&lrtr aporangåa

rgø'

2

2,

,-è-.



s þicfJ"'ft"

forrnlng sonf,Lucnt sroa,s on sgatteroû fii
oubaplosrL parts of fi'ondl ¡ novor forurdl Ín

tu¡ls€rLato PsrtE sf, ffondl¡

Íi. tortt1laæ
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51" STTSOPHORÂ

AsstïclLatory flLaments of equal Longth¡

sorl bernlspherleal encl usrra-ll¡f dlecrete¡
pl"ant often > 20 om length.

g. Xþlzpdgã

Asslnllator1y flLpnente of 2 unequal lengthà ¡
eorl eLongete anô usual'3¡¡ conf,luent ¡ pLant

seLdom > 2A cm lengÈh.
S. tubercu].osa
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82" SPHACETÁ.RIA.

Secondary transverse ðlvlslous abgent from

everïr regnent i propag¡¡-leE of fnequent oecr¡rre&oo e

2

Seoondlar¡¡ tranaYerse dllvlgiono preaent ia
I

evgrïr ae6þent; proBagul-es un}n'otrlo

1

2 " kopa€ules wlth raölatlag ernlt

ProBa€¡rl-ee wedlge-ebapedl "

a

3

6

3. Pl.ante ¡lartly endopbytfe "

Plants not enôoBbytLo.

4

ç,

4. On Cystoselra gPP.; rbÍzolclo spairseo

S, Lystrix
0a Halíd:ryg; rbf zotôø' abunôant"

S" bfpinnata
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5"

S f h, ,.1a,' o

Sranahlng ÊBrrrae to rather clense but alwayo

lmeguJ-ar; a]-l latera]-s of, f¡ldetermfnate growtb;
propa6uLea tr1- or blfi¡roate, aJsna eylfndrleal.u
stelk silgbtl¡r taperS.ag towarcla its baae "

g. firrcigera r*c-{-*J.a¡ Ë
Snanoh1.ag pfnnate; eanJr laterale of, tleter"nfnate

lgrorthi proBagrrJ.es trlfi¡reate, rf,rrns Bauca4e-

øhapeô, øtalk olavatec

S. cÍrrosa

6" Snanoblng optrrsee irregular.
tribuloÍrleE

Þaachl,ag ileaøe, pínaete.

" plr¡muLa

7"

I
PLante partly eactephytl.c 

"

S" oaeepltu1a

8" Sreaqblag sBarse, Xrrogularg aLl lateralø of
lnðeternfnete growbh ø

Branehf¡ng plnnate t aLnost al"l lateralø øß

&etem$æate 6rowÈh"

å,

s

e

f'

Pl"aate ast ead,opbytle.
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S/,,^(¿l¿.,',

Ilall,ooular sBorang:la of,ten paireil ancl segcil.e;

pLante form a turf aot 1O rnm f-n 'helgþt.

å.@
fal].oer¡Lsr sBorang.la in crordleð race!Âes ¡ B1antø

tufteô, 1O m f.n belght.
8o rac a

CortJ-oatiag rhlzolits fornEh o¡úy ln plane of

branahlng; rmlLocul'sr spgrangla borne on

ordtlnary f,.ateral.i "

S. P1uml8era

Cortl,oattng rhlzolctc fornetl J.n al"I Bl'anee;

r¡nlLoer¡lg:r Eporarag.la borne on speelal ¡tlohlilLa

a¡1sf,ng from oortleatlon.
. pl¡¡moga

3

9"

1,0 "
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sO[s: spbaeelarla furolggra lnoruôee s. fu¡oa, see
vE¡, dlea Eoek andl FLl,ntcrnan (fggg). ,
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