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NEW ZEALAND FE'RNS. 

By W. R. B. Oliv<.'I', D.St· .. F'.R.S.N.Z. 

Din'ctor, Domin ion l\Iust'11111, ·w t'll i ngton. 

On account of thei1· grncefnl fol'rn and d(•lieate, clivi(kcl foliage. 
ferns are favourite plants fol' house and garden. 'I1hey al'e, ho\r
cve1·, suitable only for situations with a good degree of shelt<'r, and 
they are all the better for a moist atmo iphere; in fact , fol' some it is 
absolutely essential. .B'or the. c reasons special ferneries a J't' 11sna lly 
constructed in which conditions of still, rnoist ail' and clamp soil an• 
maintained. Then' are very beautiful ferneries in the pnhli<' µ:ar
dens at Auckland, Ne\r Plymouth and Dunedin. Tlw following 
notes, which do not claim to include anything nc\r, hut Hl'l' intt•rnled 
to inc1·ease interest i-n fel'n ·, give a b1·iC:'f account of the li fe-histo1·y 
of fe1·ns an l \rhat al'e thought to be the salient point n ·gar<ling 
the chief g1·oups of New Zealand fems . 

.B1erns fol'm a very distinct class of plants kno\rn thl'onghout 
almost the ·w1holc range of time for which fossils are p1·csc 1·v(•cl. 
True fc1·ns arc present in the late Devonian period and \r<.'l't' ahnnd
ant in the Cal'honiferous. Thcl'e existed \\·ith them clm·ing these 
times a gl'oup of secd-bea1·ing plants \rith fern-Lk<._• ll'aVl'S. the 
Pteridospcrms, from \rhich, apparrntly, fio\H'l'ing plants spnrng. 
The1'e is evidence to sho"· that l'cl'ns originated from some elass of 
algae. In one stage in the life eytlc of frrns, namd,v , the p1·othall11s, 
watt'r is required, as in algae, fo1· the prnress of frl'tilization. ciliate 
spetms actually swimming to the eo-g. Ov('l' 6.000 kinds of forns 
have been described and many iww spet.:iPs al'c still t.:01ni11g to light, 
especHtlly in south-ea:t Asia. and South America. 
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Fig. 1. f-;porn 11g;ia of Fernf;. 
(a ) .sorns of Dr~·opt eris \\·ith in dusiu111 <·O\'l' ring se Ye;al spo rnngia. ( h) Spo r-
a11grnlll. ( e ) :-;porangimn hur~ting to relt'ase the spor es . 

In frl'lls th<'re is an alt<'nrntion of generations, a spo1·e-hcari11g 
one heing snteeecle<l hy a S('Xnal one, \\·hich, in tnrn. p1·oclntrs tilt· 
spon1 -lwa l'ing- plant. We \rill l><..1 gfo tile acc:onnt of tlw Ji fr rycll' 
'rith the sport1-heai·ing generation. " ·hfeh is the OIH' " ·ith \\·hil'h \rt' 

m·t· familiar. Likr th<..' vegdatiw portion of a f:lo\H'l'ing p lant it 
eonsists of l'Oots. strm, ;rnd leaves. 'r11C're is , ho\r<..'vc1 1·, nothing eo1·
l'<'sponc1ing \\'i1th tJw flc)\\'l'l'S o!' hight'!' plants, ancl frrns do not prn
dtwe seeds. On the nndel'-s.urfa<·c1s of so111(' of tlw lciaves of rnatun' 
l't1 1·ns are h1·0,ruish organs anang<..1 d i11 spots. lines 01· pat<·hl's. Eac·ll 
of tlwsc' is tall<'d a so1·us ancl tonsists of a l'lnstt-'1· of small spOl'<'
hca1·ing 01·0'ans OJ ' sponrncria, usually on stalks. Thc1 1·c1 is a <·0111pl ete 
OJ' in<:Ompktt' l'i ng 0 I' th i<·k-\\"Cl 11 cicl ('C1 l ls \\·hi<·h by its h,q.?,TOSt'Opi<· 
adioll rffrc:ts th<..' splitti1JO' of the spornngia to n 1ll'asC' thl' spores. 
The ('.harndC'J'S or t11ci 1·in g HJ'(' 1lSt1 d to cldine thl' familit•s of frrns . 
'l'hl' S<)J'l , 01· gl'Oups of spornno·jn , arc proted<'cl hy lllt1 mh1·:-rnp:-; of 
\'Cl 1·ious sJuqWS talkd indnsia. rrlH' diff<'l'C'llt ki 11ds 0 f i 11d11si·n i'll'l' 

of g1·C'at St'rvic·e in tlie n ' tognition of Nw many g<' JH'ril' g1·011ps into 
whi eh ferns an· c1ividN1. The sponrngia can ,inst hf• S<' <' ll " ·ith the 
naked <..'Y<', and <..'aC'h prod11c·rs a ddinik numhe 1· of spo1·c1 s. On 

/ 

\ 
e 

l·'ig. :2. F e l'll J' rothallus. 
( a ) l'11der side of prothaJlu-.; sl10 \1·ing roots, t.i·ehego:1ia near the hase of the 
s in·us a11d antlH'ridia am ong the roo ts. ( h ) Arehegonium \l'ith the egg. ((·) 
A11th<'ridiu111 \1·ith sperms es('aping. ( cl ) :-;ing'le spen11 sho"·ing ci li a . ( (' ) Young 
fern, or spore-hearing g'C' ncrnt ion, gro\\'ing fr o n1 the l:ndersud'nC"e of n proth
:1ll11s fro111 the position of one of the ct)'(·hcgo 11ia. 



dall1p soil th<' spo1·<·s g<' 1·111;nat<1 aml prndrn·v H 111i1111tl' pl<111t («ilkd 
till' prnthallus. This stagv in thl' lifr llistor.v of n frrn is tlllls 
nsexually pr·odnted, hnt its<·lf ht'<ll'S t11<..' sl'xnal or·gans. TIH'S<' nrc 
hol'lw in distind at'l'as on the nndt'l'sidr of till' prothallus and l'Otl
sist of anth<'1·idia c·onta;uing l'ilint(' sp<..•r·rns anc1 ar('lwgonia t'Ontnin
ing ti!(' ('ggs. Th(' spl'l'rns ai'l' p1·opdl1.•d by thl' c·ili<1. hut the l'ggs 
l'('main in platl' , and, afttir· frr·hh-:nti on. gr·o\\· into tli(' frl'll plant. 
which i. thus st•xnalJy pl'oc1w·t•d hut ])('at·s till' spot'l'S \rhil'h gnl\r 
diredly into the prnthallus. Tht' t'(' is a<'c·o1·di11gly in frrns a lcHgv 
spon·-hl'm·inµ: (asexmil ) g<..' 1w1·ati o11 n 'gula1·ly nlkrnating "·itl1 a 
111inuk S('Xnal gl'nnation. Th r l'l'rn plant t'Ol'l't'Sponds "·itll tl1r 
on1inary flowering plant , lrnt in tl1is till' svx1rnl gv1H'rntio11 01· prntli
all11s, is reduet'tl ton l'Otnparntivt'l.V l't•\\' (·t·lls not living ;1 11 i11cll'p<·11-
<ll'11t existence. 

b 
Fig. :1. ~'\dder '~ To11~uc F e rn ( Oph iog·los urn p edun t:ulo~u111 ) . 

( a ) Leaf. ( l >) Portion of f e rtile ~pike \\·. th ~po rn11 9,' i a ope n. 

111 a m ily Ophiog·I ossatt'<H'. Adt1n 's Toi1grn• t ~'('l'ns. 

'I11il' Addt•1·'s 'l'ongut• ft•1·11s posst'ss sneh distindivc frat111·cs that 
they al'c hy some hotanjsts kl'pt in a tla..,s hy the111s(•lves and so giYt'll 

i·cmk equal to that of all otlH't' frrns. l'1 rom a tulwrons root a singll' 
kaf is expanded each season and L1ies do\\·n afkr heal'ing the fr1·t ik 
8pikc. This sp1·jngs from the uppl'l' surfote of tht' ka f and is l'itlwr 
8imple 01· 111uch divided. The spornngiri are pal'tly (1 rnhedd<1 <.l in tlit• 
margins of the spike and clistharge tlH' spores thl'Ough t1·a11svt·1·st' 
slits. Tlwy havt' 1w riug of thick-\\·;.dlec1 edls. T\ro of thl' 1111·('t' 
gl'Onps int o which thjs fa111ily is clivicll'cl al'<:' rept'('sentetl in~<' \\' 
Zealand. Ophioglossum. 'th'e ol'(linary Adcl<'r 's tongue , lrns simple 
kav('S \dth 1wtt<:'d veins. and an nndivickd frl'tile spilH'. Tht• 
111in1c1·ous forms a1't' genernlly eo11siclP1·ed to fall j11to two sp( 'tiL1S. 
Botrychimu, thP l\Ioouwort. has much-divided kavt'S \rith opl'n ve1rn
tion. The frrtile spike is also tom pound. One specie · is fon m1 
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tltl'oughout .Nl'\r /:'.;l·a lancl, and a11otl1l1 1· is 1·eeol'Ckd only l"ni111 ~Ionut 
Tol'lcssc, in Ca nk1·lnuy. 111 the l'ami ly Ophioglossan•at• t hl' 1 rn n.~s 
<lo not nm·oll in tlw fashio11 of thosl' of the mo1·e typieal frl'lls . 

b 
a. 

Fig. -±. ll orse ·:·dt oP Ft•rn (:\larattia fraxinea ) . 
(a ) l'ortio11 of lcnflct slto\1·i11 g tltc so ri or s,\·11a11gia near the 111argi11. 
s i11 g lc sy11a11gi11111. 

}·\unily :uarnttiaeeac-llo1·se Shol' Fe1·ns. 
'rht.' Horse-s hot' 1'<:'1·11, 01· pan1 of' tl1c .:\Iao1·is (.:\Ian1ttia frnxinea ) 

is easily distinguislwd from all othc1· sprties of Nl'\r Zealand frrns. 
] t is of'tc'n ea lled tlw ' ' King fern''; hut this narnl' is 11101·t.' pl'Op l' l'l .v 
npplicd to memhl1 1·s of the family Osmundaeeal>. 'rl1t' stern of thl' 
pa1·a is an inegnla1·ly-shapl'd mass fro111 1whid1 sp1·i11g. at about 
gl'Onnd lcvt.'l, la1·gl' l'Ornpoun<l leavt•s up to 12 fed long <lll<l :J frvt 
h1·oac1 . ThC' leafi<:'ts CIL'e la11ccolak \rith p1·odnc· l'cl tips and sc1 1Tnlail' 
margins. Thl'y nrny hl' np to six. inthes long and OIH.' irn·h hro<1d. 
11 lic sol'i, 01· synanµ·ia as tlwy an' tallccl, a1·e quik cliff'e1·c·nt in appc;11·
a1H:e from those of othn fri·ns. J ~'.aeh to nsists of hro opposl'd hon1-
~hapcd Ill asses eontain in g n l'O\r of spornng;a opening b,v slits tn 
1·vlc.'ase th e span's. 1'1w Uorse-sl10l' frrn is fo11nd ,,·ilc.1 only in thv 
No1·th lslan cl. bnt not south of \¥<1ito tarn. It is 11 0\r ht•t·ollling 1·a1·( 1 

in the fon'st HS it is g'J'l' l'dily e<1kn by int1·od1H·ecl Hni111Hls. It is a 
hanclsomt' plant fol' g1·0\ring outside, or, if tht' I'(' is roon1 , insidl' thl· 
fr rnery. 

Pig-. ;)_ C rnpc F t•rn ( Lq>topteris hymrnupliy].\uit1es ) . 

( a ) Portio11 of leaf. ( h ) N1 onrngium. 

F'amily Osrnundaeeat.'-King 11.,l' l'll and Crnpe ~\1 1·11s. 

'l'h r two groups ol' f('1·11s hl'lo11ging to the faniily Os1nu11daeval' 
m·e very diffel'ent in appearant:e. On eontains a single spc.•eic's, the 
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King Fem, Todea barbara, with thi ck, c:o 1·ia c:eous ll'av('S, and the 
other in clud es the t\\"o species of Cl'ape frrns ( Lcptopteris ) . The 
character· that links these ferns into one fami'ly i.· the ahsence of 
any membra ne ( incln ium ) covel'ing tlw sorns, a11d tlH1 indefini te' 
suhapical ring on th e sponmgium. Tod ea is found in So uth Afric:a , 
Australia, and Tasmania. Jn Ne\\· Zca lancl it occ: rn·s on ly fron1 
Whan ga roa north\\"ards. Jt is a striking plant \rith a sho1·t trunk 
and dense tuft of compou nd leaves. The crape ferns m·c found only 
in \rct or moderately \r ct forests. Th ey have delieatc, membranous 
leaves . fin ely divided; and in 01w species (I-'. supcrha ) , appropriately 
call ed Pl'ince of W a ks' Fea thcr. the ultimate S('gme11ts ovt'rlap , and 
this sugaests its altel'native nanH', double crape frrn . Jt is, perhaps. 
tlw most beautiful of th e fer ns of N('\\' Z<'a land. In tht1 ot lw 1· spe
ciPs, L. hym(111oph,vlloi cks. the lo·\rt's t p innat' stop ahl'uptly instead 
of gn1d11ally c1ce1·rnsing in size to\rnrcls th e hast' ns in L. snp c1·h;1. 

c 
Fig. {i J\langern a nge ( Ly~'ti di11111 a rtil·11lat1rn1 ) . 

( a ) Portion of lraf .. ( 11 ) Fcnih• lt•aflct:-;. ( <' ) !-'por:t11 giu11J. 

Family Sc:hiz<1t'nc:t'<H'. 

111 this l'amily. \rhi t h is i·cp1·t1scntt'd in >Je\r 7- ea la11cl by hrn 
gene1'11, the sponrngia HI'(' c:ompanitiv(' ly lctl'ge and m·e dis pos <' d 
singly on speC'ial fertile_• segmen ts . Th e l'ing is c:o 11tractc1 cl and kl'm
inal. Th e lll<lllgcm ang«' ( Ly·godium artic:nlatnm ) is a climbin g f<'1·n 
wltose kav<'s fonn ta11gJPc1 111nsses reaehi11g to th e tn'<' -t ops. 'rlw 
i·hizomc 01· nnck1·gl'Ou11d stem is e1·c_•c'pi11g. Frnm it nrisP tlH' l<'H \'l'S 
whose stalks and midribs fo1'm the t li111hi11 g, \\'il'J stl'ancls. .At in tc1 1·
vals arc given off .-terik or frrtik leatkts, the latt er \\'ith nano\\" 
S<'gments hearing double' 1·0\rs of spo1·angia ('Ht h protl'c~ kcl by a 
sealt1 -Jikc• indusinm . 'l'he \\'fry kaf-stnlks or' the manaemanar \\' l'l'<' 
llS<'d hy tlw l\laol'i tol' binding the thatth on tlw i1· hnts a~1d 1'01· 
nrn kinµ; n l't- \\'Ol' k tish-tra ps. 

The1·e are th1·N1 spt1 cics of Sehizaea in ~t'\\' ZC'aland. 'I11tr leaf 
stalks are <.'t't'C't and \r]1·y witho11t expand ed bla cks. Tlwy 111ay lw 
simple (S. fistnlosa ) , hifnr{'atr (S. hifida ) , 01· T'l' (Wat t1 clly fo1·kecl 
( 8. di cliotoma ) . t lw ends hr i ng 1H oditi N1 int o 11n lTO\\' segmt' nts pi 11 -

natcl:y anang<'cl ancl lwa 1·ing tlw spo nrn gia pl'Ofrc·tt'cl by thr i1H·n1·vC'll 
ma rgrns. 



.J01 R T.\L OJI' N.7'. f N:-;1' 11'1 'I'E 01~ Il<>R'l'I C1·1.'1·nm. 

,'/~ ' 
~ I ' ., 
' · 

~r 
r,~~ 

b 
Vi o· 7 ( mhrella F e rn (Cilei(·li e nia <·1r f" inat:i ) . 

( :1 ) l'ortio11 of l~a f.. ( h ) Spo rnn~·inm. 

Pnmily Ukic:h<'niac('ae-Cnih1·ella frrns. 

'l'hl' nlll'h1·ella fr1 ·ns an' rasil:v f"('togniz<'d h,r tile (•t·vd, \ri1·y kn!' 
stalks \rHh the foliag(• dispo:l'd in ho1·izontal layc·1·s. The stt>rn is 
c·1·<'l'ping. The g1·0\rth at the apl'X of till' l('af is ddayed \rhik tile 
side' hrnnches kngthen and a false appeanrn('e of dichotomy is giv<' ll. 
The apex, ho\rt'V<:'I', is capable of eontinuous g-l'owth; and so srvc·rnl 
tir1·s of foliag<:' a1·e found on c' ac:h kaf. 'l'lw leaflet lllidribs al'e \\·i1·y 
and \ridcly clival'icating, ancl art' !'1·inged \\·ith small pinnuks. 'l'lw 
sol'i a1·c small and unpl'otl'd<'d hy an indusium , and tlH' sporangia 
lJCJ\'(' Cl h1·oacl tJ"al1SV(' l'S(' 1·ing. 'l'hc t0lllll10l1 Sp l'('i('S ol" ' \\·amp and 
hog, G. f'ircinata, is 1·athc1· \\·i1·y in appcai·a 1H·t•, having only minuh' 
l('ilf pinnul('S . In the others the pinnules HJ'(' lo11ge1· C111d 111ore ckli
l'.Hk. In the fo1·est G. Cnnningliamii. \rhi(·li belongs to tilt' g1·oup 
\ritlt lineal' segrn('nts, is fai!']y eo111mon and ol-'tl'n Q(·<·m·s in patt·hes , 
giving a striking appem·a1H:c to th<' unclt•1·g1·0\rth. 0. tlalwllata is 
<'losely allied. It is common in tlw opt'll t·otrntl'y of th far nol'th, 
sc·a1·cc sonth of the Bay of Islands, and l'l'a('hes its sonthrrn limit 
lwt\n' <.1 11 :'.\lannlrnu IIarhonr nnd tlH' Tha111<.'S Estnarv. A n1the1· 
dC'faatP spec: i('S is till' t1·opieal G. lirn·aris. O(·(·m·1·ing i;1 ::'\ c\r Zralnml 
only 1w:-11· hot sp1·i11gs in the .AtH:kland c1ist1·id. 

Fanii ly IIyml'l10ph)rl la(·('<1l'- l-<'il Illy Fcl'ns. 

Filmy frms oc:c·np;v a vcry prominent plat·(' in th<' forests of 
~('\\' .z;calnnc1. Th cy ar·e p1·psc' 11t in stH·h <'0111p:Hativ<.1ly dry stations 
as the he('<'li fo1" 'sts or th(' No1·tli Island lo\\·la11ds, hilt a1·c most t on
spituom; in da1np forests. Ht'l'e they COV('J' thl' gl'ounc1 . fallcn logs. 
tree trunks, and branches \rith a shrd of tlw most dc li<·ate ancl 
fi1wly-dividecl of leavrs. Pal'tie;ulnrly conspi(·nous is th e l'eclclish
ln'O\rn chnpcl'y fol'm<.'d h.\· Hynwnophyllnm frl'l'ngincnm on 111oist 
hanks. Filmy frms love a still, 111oist atrnospltnl' , and. as if H\nll'l' 

of th<' beauty of tbei1· foliag<' \rlw11 sp1·inkkd \rith \rHtt'l', iu sonH' 
tascs, as in II . fcnugincum, ha\'( ' a ('OVel'ing of 11:1irs \rhic·lt srrves 
to retain rnoistnrc. Th<' kidney i't'1·11 , \d1it·h tall gro\r in sw·h c1 1·y 
plaC'es as Rangitoto Tsl1-111d, rolls up i~s l<'aVt' s \rht'lt the air is cll'y. 

Thr filmy ferns form n \rcll-clcfinccl 1-11Hl t>asily-l'(' eognizecl fam
ily . They l1ave their leaves usunlly only one ecll, hnt sometimes 
thr·ee or fom· cc'lls, in thieknesi;; . Thei11 skins an' \\·fry · and form 
matted layc•1·s \\'hich spn'acl ·lw1watlt th e soil or tlw su1·fott' of free
l'crn tnrnks, Th (' indnsia al'<' <·np-like nnd arc crnlH 1(l(kc1 in the 
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c 
1''ig. 8. Fillll." Ferns. 

(a) H~r menoplt~· lln m dilab1tt1111. (h) Tri c· h oma n cf' \ ' f' 11os11 111 . ( <· ) ~pornnp:i11111 

of Cn. rdio ma1ws r e ni forme. 

m<Hgi11 of tlw lcavrs . From th e ee 11t1·c· of tht• enp sp1·i11gs n stn lk 
01· rc'<.:c pta{;]r 011 wh il'.h the spornngia are born e. Th <'se lrnvt· an 
ohliqne r·inge. Th c1:c m·e 26 specic•s of filmy frl'lls in ~ c· \r Zea1nn <l 
d;vidt>d into th1·c(' g1·oups, one \\"ith tlw inclusinrn hro-va1vecl, n11d 
\rith tlw l'<-'ceptade C'o ntain ed \rithin it (H ymc• nophyllnm ) tlw seC'oncl 
\\'lth ]t um-shaped and \rith th e J' ('('l' ptaek projeding ral' heyoncl it 
(11 riC'ho111 anes ) , nn<l th e thil"cl l·harnde1·ized by its C' up-shnped i11-
dusium \rith projecting reeeptaele a11c1 undivi ckcl kaves, many l'e1ls 
thick (Cardiomanes ) . 

'rh e 19 species of H ymcnop hyllu111 range frn m tl1 e (·ornp:1!'ative
ly large H. dilatatnm w;th leaves up to two fret in length, to tlw 
minute H. Cheesema nii , usually Jess than an in ch in height. II . clila 
tatum is com mon in clamp forests on ti·ee-tnmks ancl follen log'>. 
II . scabrum is another fa i1·1 y large species \rith clm•k gn•en ]eave's a11cl 
joi·nt ed reddish-hro\rn hairs on the leaf-st alks. Perhaps th e most 
a hnndant species is H. demissurn , whi ch oft en forms a S\rn !'Cl on 
thl' g1·ound and e t Pnds equally thic.:k1y up tl't•e and trc<.'-frn1 trnnks. 
II. pulchcnimum is a s ingularly beautiful fer n \rhi c: h g1·0 \rs in l·l11 s
ters on tree trunks. II. anstrale, with its crisply-' \·r~ngcd leaf-sta lks, 
js also an attractive species. I-I. sanguinolcntum and H. multifi.clium 
often gl'O \\. in rnthcr clry situations and th en , in fin e \r eathc1·, thei1· 
leaves curl Lghtl y np, and so minimise loss of \\"at e!'. H. rarum anc.l 
H. fla·bellatum form sh<.'ets on overhanging tree-trunks, and so <1l so 
does the small cosmopolitan specie: H. r.runbrid gpnsc: rr\\"o species 
with brown leaves eovered \rith stella te Ii airs , H . fe rrn gi nc>nm a ncl 
H. Malingii , form mats on treC'-trnnks and. in the (·ase of H. fr nn
gin enm , on rno ;st hanks as \rell. 

TIH• spetics of Tri cho111ancs may be dividt•cl int o t\ro groups. 
In th e first group are two np 1·i·ght, tufted spPeies, T. stl'iC'J.lllll and T. 
(• )ongatnm. rrh <.' latter Spl'<.:il'S has da 1·k-gn'<.~ n Jl>aVl'S, oft C' ll \\°ith 
moss g rnwing on th <.•m. Th <-' seeoncl g1·onp in<~1tul es t!1 1·e(' sma ll 
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8pecies-T. I.,yallii , \rith seattered stellate hairs , T. Endli cherianurn 
(T. hrnnilr ) . and T. Colen oi. In t'a1·diorna1ws is plaC' cc1 th r kicln e.'· 
fem 01· kopakopa , C. r (' nifo1·ml'. \rith kidney-shaprd, nnclivid r d 
kaves \rith th e .·o r·i sd in n l'O\\' nlong thl' <.' dgl' . It ofkn c·ontl'ilrnt t's 
1H1'g-e ]y to th e <'OV<.'ring of t1·c.1 t•-fp 1·n trnnks. 

Fa111ily Loxsom~ cl.' Hl' 

This family contains only Loxsoma Cunning-hamii , from Ne"· 
Zea land anc1 Loxsomopsis. \rith thl'ee species in tl'opi ca l Amcriea. 
Loxsoma is a striki11g fc l'll , t\ro to fom· feet in lw ight , \rit h the 
nnclersurt'a ec of th e kHVl'S glaucons ..1 \rhik. '11 he indusinm is l'llp
shaped, r esemihling that of the filn1 y fc.Tns, ancl the l'eccpta elc.> pl'O
j eds lwyo nd tlw l'im. hnt th e spol'anginm has the ring rnor· c· oblique, 
\rhile th e texture.' of tlw lc.•af is like tlrnt of ol'C1ina1·y frrns. Lux
sorna is fonncl from Te Aroha nol'tlnranls , hut is l'o111rnon in :1 fe\\· 
le)(' a Ii ti <.'S on 1 y . 

l'ig. D. Di<-1;.son ioifl Trt><' F t1 d1s . 

( a ) P ortion of leaflet of Di<'kso11ia squarrnsn. ( Ii ) ~pornngin111 . 

.b'amily Di cksoniaecae-Dicksonioicl T1·ce F erns. 
The :pecies of tree ferns in Ne"· Zea land fall into t\ro farniUrs 

of whi c: h the pn•sent one co ntains th ose 1\ritli t\\'o-valvPd indusia cin 
th e mal'gins of the kav<.'s. Tlw tlHe<.' ~e \r Zc.•a lancl speeic.•s all belong 
to th e genus Di c:·ksonia. 'r"'o of th em hav(' r 1·ect tnrnks np to 20 
l'l1l'f in ht' ight , hnt in tlw third , D. lanata, th e tnrnk is sJcnclc.-1· atH1 
ge 1H.1 rnlly c.·rel.'ps along tlw ground, though in th e nol'th of AuC'kl:rnd 
it fo1·ms an el'<.'d stern a fr"· frd i11 hC'ight. The.• \\·h eki, D. squa1·1·osa, 
is extn'llll.1 ly ah1111dant throughout N<.'\\. /::(•ala ncl and in St(•\rn1·t 
Jsland a11d the l'hathams. It can he r· c.•c:ognizc.•c1 'hy its ratlic.•r· slend<~ l' 
blackish tnmk c:ove r· cd \rith th <.' has<.'s of fallen leaves . Thl' ll.1 <1 I' 
stalks an' quite 1·ong;h " ·ith small tnher clPs. 'I'h e .·ori a re ho1·1w 
copiously and sonwti111 <.' s appear to cove1· the \\'hole nnclc'1·su1·faeC' 
o[ the leaves. Th e stem lasts \rell in the gl'Onnd and tonseqm•ntly 
\\"aS used by tlw l\1aoris fo1· huts and fe ntes. The \rheki-pongu , 
D. fihrosa , i~ a bcantifnl species \rith a stout hl'O\rll tnmk. The 
(·1·0\\·11 co nsists of a large 1111miJ>er of leaves br io\\· \rhi ch hang many 
(kacl one's . TllC' kaf stalks ar<.' smooth, and have th eir bases densely 
c·ovc:red \rith recldisli-b1·0\\'11 scal<.'s, \rhile soft 'h1·0\rn hail's tlothe 
both stalks and rnid-rihs. D. fib1·osa is C'OffinlOn in forests !mt clnrs 
not oecm· furthe1· north than 'I'annrnga . 
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Pi~. 10. Cyat hi oid 'J'n'e Fl•r11:-<. 

( a ) P ortio n of leaflet of CYath ea 111cdullari:-<. ( Ii ) Portion of le:dfrt o f ll1' 111i-
tdia :-l111i thii . ( <- ) :-lporangia of <'.n1th ea n1cdullari:-<. 

Family ( 'yat li ea<..:t1al1 .-C,vnt ltt1oicl 11 1·et• l'el'll :~. 

rJ1ht• fre e frrns Of tlJis family HI'(' ol' clistind iukn•st CIS 11H' .)' 
o<..:<..: upy a pl'Omi1w11t position among tlte :nhD1·es<..:e nt vegetation. The 
s111<.tlle1· kind s, as \rith the Dit.:ksoniaeeat•, a n' found in tlie lo\\·t·r tit·i· 
of th e forest, but the tall mamakn I' l' Cli'S its head to a lt1 Vt'l \rith the 
main forest c:a nopy. The sori a1·t1 on tlw undl'l' sm·f1H'.l' of tlw leaves 
"·;thin the margin and th e r ing of the spo1·angium is (·0 1nplek ;ind 
oblique . 'I1he th1·l1 l' groups into \\·Iii ·h :\' l1

\\ · Zealand C'yatlll'oid iree
fcrns fall are not diffi c.: ult to distin guish if l't11·tik kaves <·an ]Jp exnn1-
;ncc1. The di stinetivt' fratm·e is tlw inclusi nrn or tove1·i11g to thl' so1·i. 
It may be a com pkte spht1 1·e (C\ailw11 ) . the basal half only ( lfrll1i 
tl'lia ) , 01· quite absent (1\lsophi la ) . 

T\\·o \rt1 ll-k110\rn frt1L1-l'e1·11s m·v irn·lrn.kd in tlw gt' nus CyntlH•a. 
Tlt e mamaku1 01· hla <..: k tree ft1 1·11 ( C' . n1vc111lla1·is ) is a magnifil'.t1 nt 
speties and the Jn1·g t>s t of the Ne"· Zc11l1111d kinds of tl'ee-fel'ns. Tul1 
examples may rea<..:h a hC'ight of ove l' 50 fr<'t. The tnrnk is blade 
and marked " ·ith la1·g<1 sta rs of fallen lt•;wes. 'l1he bases of th(• 
leaves are S\rollen and hlaek. Th l'Sl' t hnradt11·s st' rvc to distinguish 
the mamaku fro111 ot hri · kinds. It c·onlcl he to nfused only 'rith ( 1

• 

Cunninghamii, a rather rn1·e spe<..:irs, st'IHU'ate<l from U. n1 e<l ulla1·is 
by its smaller size, pak1· colour , and smoother leaf stnlks. with 
woolly tomentum on th (' upp e1· surfnc·e. Th e pith of the trnnk 11 nd 
IO\\' C'r part of th t' stalks of the leaves or th e 111a111aku \\'HS l'ornw rly 
used by the l\fao1·is for food. Th e silver tn1 l1-frm or ponga (U. cleal
hata ) is very cliffcr·ent in appearan<..:c' from the mamaku. Jt is mm·lt 
smaller, with small ·1·0,rded leaf bases on the trunk. Th e kavcs an~ 
1111m erous and arc green a bove and silve1·y "·hitc below. Th e kaves 
of very young plants an· gl'ee11 on both surfaC('S. Th e ponga js 
exceedingly a bunda 11t tlll'oughout Nt1 w Zealand] in son1 t' fon·sts 
forming a lm·ge pal't of tile undcrgl'owth. 

Two other sp eeies or ('y11thc1a an' found on Sunday Island. i11 
tile Kerrnac1(1 C.: Group, 01w, ('. KC'rrnadeeensis, lw i1w an jmnH' ll St' 
species <..:ompan1hlt1 \rith th e 111all1aku. Th l' ot hl1 1· speties , C. l\filnei. 
is small er and more of the hcrbit of thl1 ponga. 

IIemit elia Srn itliii has r·at lll' t' ckli<.:a t c kaves. The youn g ones 
an~ dothccl \rith dl1 tiduons h1· 0,,·n stales. This free-fe m exk ncl s 
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111tu~h Ful"thn sonth than any of the otlH'I' :\It"\\. Zt>aland SlH'(·ics. 
hcing found in tht1 _.l\uekland Islands , :11 50° -!O' S. lat .. tl1is iwoh
ably being the southern limit oF tn1 l' frrns. ...Alsopliila Colensoi 
differs fro1n th e other t1'('e frl'lls in that the trunk is neve1· <1 n•ct h11t 
Jies a.long 01· just nncler the SUl'fatt1 of" the grnund, tnking l'OOt h< 1 I"(' 

and there. 'I1his is a monntain speeies 1·t1 ac:hing its no1·thern limit 
011 l\Iount Egmont and IIikm·angi. Jn the nol'th or Otago and i11 
'tc~\\"art Island it eomts do\\·n to lo\r altitudes. 

Family Polypodial't'a<.'. 

The rna.iol'ity of Uving frrns belong to thi s l"a111il,\·. Tl1vir hab it 
ol" gTo\rth is ve1·y val'ied. \\·hill' tilt' l'liarndt•i"S ol" tlie sol'i a11d ind11si;i 
a1·e equally dive1·st•. The indusiu111 is a usdul eha1·adt1 1· f"o1· d('fi11i11g 
the genel'ie gl'Oups. 'l'l1C1 t·onstant fratl!l'(' of tlie family is the spar
ang;·urn, \rhil'h is girt hy an h1 compkte V('l°tital 1·ing. Wlwn tltc 
spo1·es an' rip e the l'ing bursts about mid\\'ay up on side. Th <' 
1011gel' pol'tion then suddenly bends badnranls, th1·0\dno· out the 
spo1·t•s. 'l'hl' Nt' \\. Zealam1 membet·s of till' Polypoc1in(' l' <H' fall into 
eight grnups. 

Fig. LJ. lly po lepi ;; ru gu~ u [ a . 

lh·1111strtl'dtioid Vr 1·11s. 

In this gl'ot1p tl1v so1·i UJ' l' rna1·gi1wl. Ll'ptokpiil l1ns tlil' i11du
.-;itu11 aUaelil·d at till' l>asl' to a Vl'in , whil e its 11u1rgi11 is frl't' aml 
il'n'gulal'ly-lol>l1 Cl. llypokpis has no i1111e1· margin to th e ind11sium, 
)Jut thl' outl'I' one is t·ur ·vl'd undcl' the• edge of the kal"J thus pl'okd
ing the s1Jornngia. Leptolepin includes only on e sp cei cs (L. novae 
Zl1ala11uiae ) and is eonfincd to Ne\\" Zealand. It is a hL' autiFnl spe1.;il's 
\\·itl1 very fin('ly-<l;vidcd leaves. Hypolepis c:omprises fivL' spe<·ies 
i11 ~('\\" Zenlnnd nnc1 SC' Vl' l'<ll oth c1·s in tl·opi c: al and South rrc1 111p<' rntc 
n·gions. Thl'Y n 1·e frn1s \rltlr rn Ul'li-divi ckd ilia Vt's n 1·isi ng from 
c·1·el'pi11g ste111s. The t·ommonest kind i:-; 11. J'llgosula ( vt1 1·y similar· to 
11. pu11datn nnd 11. tc>nuifolia ) in \r·lii<.:11 tile ill(lusinrn va1·ies f1·0111 
t·ovc1 1·ing tlie so1·us, at kast in the young stagl', to lwino· ahSL'nt al1o
gdhel'. 'l1hi·s sr ceies if-i \\·idely clistl'i 1lrntecl both \rithin and \ritl1011t 
:\l"t' \\" Zt'alnncl . H. rnillifolium has th e pinnnl<'S mon' fi.nely-diviclt 1d 
and decply-eut than II. rngosula, \rhilc 11. distens has thL1 pinnal' 
\ridely spac: e<l an l is mm:h ks.· lrnfry thnn FI. rngosula. 
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Fig 1~. Lir1(lsaya tuneata. 

Da vallioic1 Fe l'llS. 
111 ou1· Ne\r .Zcalan<l genl'rn of frrns an: plaeed i 11 this gl'oup . 

'l1!1e position or tilt' SOl'US is vat·ial>k In Davallia jt is Oil the llutl'gin 
of the leaf and the indusinm is tup-sliaped, the lom.' l' side beiug 
fused to the leaf. D. Tasmani is the only spcc:ies in the Ne\\· Zealand 
i·c'gion and is <.:on fined to the 'rh1·ee Kings lslands \\·here it appeal's 
to have been deal'ed off the main ~sland by goats. Nepli rnlepis has 
pinnate leaves \rith the !-iOri citht•t· nuu·gjnal 01· supcl'fiC'.inl. Thc 
irn1usiu111 fo1·ms a poeket attal'.11ccl by C1 broad bnsl'. The r:udrno's 
tail fr1·n, ... ... . L'.Ol'difoJia, gJ"O\\'S in dense elustcl'S O[ 111.l ITU\\', up1·igftt 
leaves. ft ;s a tl'Opieal !-ipe<.:ies and in 1 e\\· ~ealancl is found 011ly 
in gl'ound heakd 1by \\'C:lrlH \rnte1.·. lt is quite eornrnon on the skarn
ing tliffs at Lakt' Rotomahana. ~- c:o1·clifolia is eommon in tultiva
tion as an indoo1· rc1·n. Tlw la1·ge1· N. cxaltata is in tlH· ..\1't•\r .'.l,t·<1 -
la11d rcg;on found only in tliL· KL'1·111adct· lslnnd~;. ~\ l'thrnptt·1·is ha!-i 
pinnate lrnves but rnu('h fe\rer pin1iat• than in Neph1·o lt•pis . Tl1e 
New Zealand spel'.ics, A. tcnc lla , h:.is a long, wjt'y stem \\·hi<'li uliu1lis 
OVl'I' J'OCkS ,and up tree-trunks. rrhl' sori al.'c lll'a1· the lllill'gin of' 
till' kavcs and thc'l'<.' is no indusiurn. 111 Linclsaya thl' ;11d11si<1. \rlij(·lt 
aJ'l' marginal and hrn-valved, are fused so as to fonn a c:o11t i11u o11s 
line, opening• outm:1nls. In L. Jint'<His, \\·hil'h g1·0\\·s 011 l'l<1y l1ills 
aud in swarnpy plaec!-i, the leaves ai·t• llal'l'O\\' a11d pin1rnt('. I 11 tl1 t.· 
other t'rn spceies the leaves al'e cliviclccl into \\'l'dgc-sh<1pt•d 01· olw
vak segments \rith rounded tips. L. C:lllH'ata i!-i (·omrn (m, hni tile 
11101·e delicate and finely-cliviclecl L. vil'iclis is mol'l' lo(·al and p1·dl't'!-i 
pla<.:es near dl'ipping wate1·. 

Pt<>1·oid ferns. 
':l1he fcl'ns of this group are mueh Ukl' Olll' ai10tltt.•1· iu gem·ral 

i!ppearnntc, all the mem hers being o'hviously J·clatrcl to tlw tomnwn
l'Sl f->pecies, namely. the ubi(1uitous bt'<:H~ken frrn. The i·hizorne or 
r111ck1·ground stc111 is usna ll y trC<.'ping an cl the leaves Ila Vl' t• 1·ed , 
\roocly stalks hearing muC'h-diviclcd blacks. Tltc sori are l'011tl'111Lous 
along the leaf margin an<l have upper and usually l.o\H'J' indusia. 
The southern bracken fem (Ptel'idinm eseulentn111 ) differs from its 
1·clative in the northern hemisphere (P. aqnilinum ) in till' thick mid 
nanow leaf se-grnents. It is 1·cmarkabk in being one al" tile most 
sueeessful of Jiving plants. Jt seems to be able to hold its o\\·n 
against most plants of its o\\·n size . The root of tl1e lm:i c:ken fern 
was an important article of food for the l\faori . The best kinds, fol' 
different vai·ieties '\\·er e l'l'tognizccl , \H1 1·e dng at thl' pl'Opl'i' Sl'ason, 
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Fig. 1 :t Pt croid Ferns. 
( a ) l' urtioll of kaf ol' Histiupteris i11tisa. ( ll ) ~oru s ul' L'll'l'itliu1u. ( t ) ~ u ru ~ 
of Pteris. 

\rl1ilt· lrnn1i11g-off \r;1s also d01w nt thL· pl'ope1· timl'. Till' i·oot was 
dried. soaked, rnast ed, and <.: 1·ush ecl \rith a \\"Oode11 dnb. _ .. \ elosv 
l'daH on of the ·hrn<.:ken is tl1e silvt'l' h1·a c:k<-' 11 ( Pat•s:n sc:n lw rnla ) , OIH' 

of th t' \\'OJ'st \H't1 cls of thL' nnti-n tlo1·a. Like tlil' to111rnon ln·atkl' 11 , 
its t·i·eeping l'hizonH's t>nahlt> it t1uic-ldy to take poss t'ss iou of grnnnd 
\rhid1 tl1e fa1·111e1· desi1·es to he Ot: l'llpil'd by grass. The silvel' bracken 
frl'n is, howeve1· , <l pretty littk :pN·ies, srnaller than the eornmon 
hrnekt>n and of n lllOl' (_' yello\rish-g'l't'('l1 tolonl'. ~\s in Pteridiurn 
th(_' J' l' is n lcnrn as well ns an upp(' J' i11clnsinm and tli e Vl'ins m·e not 
11dkcl. hut they are quite ohstlll't'. ~\ ln1·gt> spctil'S of- hrnl'kt'n \rith 
clelieak kavC's is Ilistiopkris in eisa. Tlw leaf S('gments arc \ri ck 
and 4rnvc n ettl'cl veins. This plant gnJ\rs in S\ramps and tlamp 
plnt ('S . and is Pspeea illy abundant n ra l' hot springs . Th e thret' spt'e
ies of' Ptal'is found in .Ne\r Zea land nn' eo111mon enough in tht' fon 1st 
und el'gl'O\rth. Likl' IIistiopkris they havt' n<'t t rd veins and no lcmt1 1· 

indusium. P . eorna ns, \rith broad lt'af st1grnc11ts, is not found south 
or the Bay of Pl<'nty, \rhik P. ma eill'ntn and P. fr r rnula oeeLu· ns 
far south as Nelson and Mar1horough. 

Gymnog1·a111n10id Ft1 1·ns. 
This is rntht1 1· a hekl'ogem'ous asst'11thlage of l'e1·ns that lrnvl' 

the so1·i on tli t1 lo,rer· surfa(.'e of tli e l(_'avt•s . They a1·c pla(.'ed quite 
neat· the ma1·gi11, ho\rever, and al'c (.'OVl'rc cl !Jy the l'd:lcxt•d edgl' or 
the leaf so t hat they appear to he rna1·gi11al, and, in fad, when t·on
tinnous, look rnnth like tlw SOJ'i in th e Pt r l'Oicl ferns. Thl' printipal 
gl'nns is Aclia11t11Lll, tlrt' \\"l' ll-k11om1 n111idt1 n-lrail' frnlS, of \rhi t h 
tlil'l'l' ni·t' six spC'eiC's in Nnr Zt'aland. 011C' , A. acthiopiemn, belougs 
to the gl'oup lu1vi11g dl'li eak pah1-gn•t1 11 kafkts \rjth t'Vt'n-sickd 
bases Most of the enltivated bncls of Acliantuni bt'l ong to this 
g1·oup. .,\. aethiopieunr is found in nearly all \\"Ctnn e;ountl'ies. I 11 
::..J t•\\. /:;enland it does not oeeul' south of T:1nrnaki and lln,rkt'' s Ha'" 
ln the r e111aining spe t it1s the katiet stalks an' attad1t'd to one t·o1 ·11 ~·1· 
of an oblong blade. rrhc eommonest kind is A. affine, \ritli blaek leaf 
stalks. Closely related but of mu<.'.h lal'ger s:·ze is A. fonnosum. This 
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Fig. 14. :\laitll'll fl air Fl' rn (.\di a11tu111 atliul'). 

is known only from neal' the Nol'thern Wail'oa and lowc l' :\lanam.1t11 
Riven-;. Anothe1· 11('<H ally of A. affi1ll' is A. fulvum. lt is more 
branched and ha. · longer h:afiets. A. hi :-: piclulum is distinguished h,v 
its n \gularly hifm·cating- lm111t'hl's. The smallest ::-.Jt•\,. Zealand 
speeies is .A. diaplianum. As its rnrnu..· i111plies. it is a deliC'atl' sp<_•c
ies. The kav<.'S lmmch little. in fad. tht•y an' fl'equently simply 
pinnate. This fem affeds damp, shady situations. 

Thcl'e a1·t' hrn speeit•s of Pnllaea in Nl•\r Z.Palaml, vel'y C'losely 
nlli<_•<_l. Tiley havl' lon g. na1To\r, pi1111atl' kaves \ri tli 01·hil'nlai· or 
oblong spg111ents . P . l'OtuncLfolia is l'ound throughout )Je"· Zealand 
but P . fakata has 11ot !we n n•to1·ded south of Nels .:rn. Grnwing ·· 
usually in open d1·y pla '('8 an· thn.•e spi~ ti<_'S of f<_TllS " ·ith JHHJ'O\r, 

up1·ight leaves, O'l'lH.' rnlly under n foot tall. Though the lrnves a1«· 
finely-divided tht>y do not spl'('ad, a1Hl 1H'l1n· the habit is s1ritt and 
compact . Nothola<_•na distans is dl•nsely-st«tly lwnent-h. This eba1·
ader ena1hll'S it to he distinguislie<_l fro111 1 lw :-:;peeies of Clwilanthl'S, 
of similar habit. Pla c:ed \rith tlw Gymrnwrammoicl fr rns is tlte 
small, ra1·e, annua I spec:ies Anognm11na l<'ptophylla. 

Dryoptl'1·oid Fl'l'lls. 

ln this g1·oup tlte sol'i a1T S( 1pa1·ak 111Hl plat·rd 011 tltl' lom: r 
su!'face of the leaf. The inclusium is a s111all, til'cula1· 01· kidne.v
sltaped disc, \\'ith a eentrn l , talk 1·ow1cl the bas<' of wliieh duste1· tlie 
sporangia. But in Cystoptc1·is thC' inclusium is nttatlted hy a broad 
base and bends over thl' sorus. In many species in tit<_• Dl'yoptel'oid 
ferns thl' indnsium i. a'bsent altogethC't' . 

There m·e five 01· six species of Polystiehu111 in Nl'\\. ~<_·aland. 
They have compound, rather hard leaves, anc.1 th e sori Hl'l' c:il'enlal' 
and protected by disc-like indusia. P. vC'stitum, r l'cogn ized hy its 
sta.ly leaf-stalks, is the most a1mndant spe c: irs. In l>e<_•t·lt fo1·ests it 
sometimes forms tltl' chief undc1·gro\\·th. P. t:ystostl'gia is a small 
alpine species which dies dom1 in the \\·inkr. Its cldirntc pal(•
(J'reen leaves spring up in dense c:.lnste1·s sornl'timcs dose hl'si<le thl' 
sno\\·-drifts on the ountain sides. P . hispidurn , as its nantl' implies, 
has the leaf-stalks covered \rith lin ear hispid bristles. P. adianti-
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a, 
l'i<r 1.). Dryupternid l ·' ern~ . 

(a ) 11oly~tithu1n Hidw nli . ..., ( 11 ) lJryopteri~ pe1111igera. 

ro1·11LL' is quik a lumdsorne spt·L:ics \\·itli a l'.li111hi11g stt-11 1. ~ \ t·u111rnu11 
spt1 L: ies espel'.ially in eoasta l fcH'L1sts is P. Rit:hanli. It lias 1·igiL1 kuvL'S 
\ritli sha1·ply-toothec1 segments. Dryopte1·is ineludt•s <1 rnt11t'I' hcte1·0-
gcncous assemblage and hen ·c it is cLffic.:nlt to ddine. rr1w indusium 
is kidney-shaped 01· ahsent. Of those spel'.ies with oblong. pinnate 
kaves, D. pC'nnige1·a is the la1·gest and most eo1111Ho11. lt may l'V<'ll 
have a trunk one or t1wo frd in hl' iglit <111d tlw leavt'S n.'aC'h a ll'ngth 
u!' five' fl't't . T\\·o smalle1· speei<'s. D. pal'asitic.:a and D. go11gy lodes 
an' eKscntially tl'opit·al spec ies atH.l in Ne11· ~t·alancl an· fou nd L: l1id
ly in tht• viL:inity of thennal springs. D. Thclypteris is some\rliat 
similar in form, h11t this is a "·ith'ly-dist1<lmtec.1 te111perntl' spt'C'ie:, 
in ~t1 \\ · Zt'nland being fonnd in S\ra111ps in the )lo1·th Island. ']'lit• 
othl'I' Nt•\\· Zl'alancl spel'it•s of lhyoptl'1·is. D. dc•t·ontposita , D. g lahl'lln 
,and n. velutina. have deltoid> · --mueli-divickd ll'aVL'S. C,vstopk1·is 
f1·agilis. as th<.1 sarne impli es, has sc'111i-nH·nilm11wo11s Jcavl's \rhi c.:li 
al'l' pak-gn•cn in t·olo u1-. It is founcl in 111ountain distl'il'ts. thidly 
in thl' ~outh fslaml. 

.Aspknioid Ft•1·ns. 

I 11 this gl'Oup, \rhi<-h l'l'lltl'l'S 1·ot111d t hl' \r l' ll -k 110\rn spll'l'll·\ro1·ts , 
the SOl'i a1·c Sl'panite aucl plac·ed nC(ll' the Vl'ills. One edgl' or tile 
i11c.111sium is attaeh<.'cl to the vein, the other l'dgc bejug frl'L'. ln the 
snrnll and i·a1·c Pkurosorus l'Utaefolia therl' is no indusium at all. 
J 11 the· typ;·cal genus Asplc>nium the indusia n1·e linl'ar and open to
\\'<ll'lls the 1J1idl'ih. Tht'l'<' a1·t• hrl'lvc spt'<.:iL1s of this genus in Ne\\" 
~ealancl. ~lost common is .A. bulbifenrn1, <l !'avou1·itc l'ern in t·ulti
vation and eas ily rec.:ognizcd by its finely-divided leaves \rhieh p1·0-
c1nce hulhils on the uppel' sudacc. These gTo\\· into young plants 
\\·hilt• still attached. An allied spe·ies, wry L:ommo n /ls an l'pipli,vte, 
but also found on thl' gl'onnd, is A. fiacc.:iL1um. Wh<'n tht• ll'av<'s ctl.'l' 
pt•ndant they al'e long \rith distant nar1·0\\· segments; \rhc1 11 11pl'ig l1t 
they are 11rn c.:h shortL• 1·, \rith sh-01·t segrncnts, and in d1·y situations 
and on eoastal cliffs are JnOI'(' 01· kss H<.'shy. A. llooknianurn lu1s 
mnth-divided lcaVL's \ritli shod leaflets; its va1·il'1~' Colrnsoi has 
smallt•1· and more del'ply-diviLkd leaflets . A ve1-y handsomt' SJH'l:ll'S 

\rith long. pendant. pinnate' leaves \\"ith lan c.:eolak aw111inak leaflets 
is A. adiantoi·cles. ln the forest it eommon ly grtms in the epiphytic 



Fig. 16. Asr lenioiu Fern;; 
(a ) Aspleuium lucidurn. ( b ) A. bulbifcrum. 

c: Jm;t ers . of .Astdia. Other pi'nnat ' species " ·ith moi·c oblon g kafids 
a1·c the com mon ..._\_ lu c: iclum and th l' mariti111e .A. obtusatum . Til l' 
l ·a.Hets of these tv~·o spetil's a1·e so sirnilal' that it is somdimL·s 
<liffi cult to Sl'prnte them. J\I l'ntion may be ma ck ol' hro S[H'L·i es 
of A pleniurn with na1·1·0\\·, pinnate leaves. Onl' is tli l' \ridely -dis
[H.'1·scd A . T1·ichomancs found in mm:>t pal'ts of thl' \rol'lcl. thl' otli L·1· 
is th e rat-tail fe rn. A. fi a bellifolium, \rith trailing kavl'S l' ndi1w in a 
naked midrib which takes root at its apl'x. Ln thL1 alliL·Ll gvnus 
Diplazium , with 011(' Spl'l'.il'S. n. japonitum, fouml in a fl 1 \r lo t'1.tlitfrs 
in the Nortl~ Island , the inclusia on th e lo\rl'l' pi1111a l' a1· l' in pain.; 
opening in opposite dfre'ct ions. _..\thyrium umbl'Os11m is likL' \ris l' not 
eo111111011 in Nl'\\' Zealand. lts i11dusia art' s\rnlk11 and 1.i<.t'\/t~ jaggl' c.l 
edges. ~oml'tim cs two at'l' .pla ·eel 1bac:k to baek as in Diplaziu111. 

Blcc..:!1 nu id fems . 

Jn ferns htlongi11g to this gl'Onp the soi·i at'l' usuall y l'us l' d into 
a lineal' series on either side ol' the midrib and parallt•I to it. This 
is the ease in the lm·ge genus Bl t't hnum. Jn th e other genus or tliii-; 
group occuning in New Zea]ancl , Doodia , th e sori al'c S(.'paratc, Hml 
may be in t\rn l'O\rs eadt si·d e or the micll'ih . ln all t ases, as i11 tlw 
Asplenioicl fe rns , tht1 inclusia opt'n tom.ll'ds the mid1·ib . All th e ~t·\r 
Zealan<l spt'cies of Blctlrnum belong to the sedio11 Lornaria in \rl1i L·lt 
the fertile leaf segments are mueh nan·owc1· than the skl'ile ones; 
th ere is in fact no leaf expansion 'beyond the im1usia. A l I the spei:ic•s 
arc pinnate " ·ith simple leaflets , exc.:ept B. F'raseri , \rhi th is hipin
nate, and B. Pate1·soni whi ch is bett er ckscri'hcd as d el'ply-divicl <'d. 
One of th e most widcly-distrilrntl'd fe ms in Ne\r /jealancl is the 
kol'okio , B. proce rnm, which is cspcc.:ially luxmiant alon g tilt• hanks 
of streams. H ere its kavcs may be t en feet 01· mol'e in k11 gth . This 
fe1·n was used by th e l\Iaoris to tover their hangis or <·oo kin g-p its . 

1haracteristi c of damp forests is the piupiu, B. distolor, ,,·hi th has 
stout, er ect trunks up to a foot tall , sm·111ountc<l by a <.·l'own of 
l eaves. In shady valleys in forests is the <lark-leaved B. Patl'rsoni , 
a low fern with broad, <leeply-<liviJed leaves. Several othel' spcties 
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l·' ig . 17. Blel'11noid l•'erns. 
(I>) (_'!'USS scdiu11 of i11dusia or bl'diu11 Lu111uria uf 

al'l' common in tht> fo1·l•st. B. lanel'olatum .: often drapl's the lmuks 
of stn~a ms with its lanc.:eolate pendant leaves. B. filifo1·111c is a 
elimbing fem that bears smalJ stel'ile leaves on till' lo\\'e1· parts of 
its stems. which often tl'<.'CP over the gl'Ouncl. and 11rn ·h lal'gcr fe1·
tile and sterile ones 011 th<.' npp<'r parts . 

1 
B. 11.,rasei:i fo1·ms littll' 

eolonics in the fon1st . Its lt'a vcs arl' 1hipiunak and al'c borne at til e 
top of a ve1·y slendcl' trnnk, two or tlil'ec feet in height. B. pc1111a
marina has ve1·y nano\\· l'l'l'd leaves . It is often found in mountain 
hogs. B. drn·um is a sea-sho1·e specic.1 s, most co 111mon in Otago and 
the islands fm·thP1· south. Tlw species of Doodia an· n'cognizec.1 h)' 
thcil' hal.~h . .,lrnves \rith sqrnra.te sol'i sGtil~.timt• s in t\\·o l'O\rs. They 
al'e most- ~ommon in tlw nol'th of the.' No:i"th ·Island. 

~ ;;; t;f.~ --------Vig. 18. Pol:vpodium cliYcrsifoliu11i. 

PoJypodioid Fnm;. 

The Nc.•w ZL·ala11d members of this gl'oup may ht' 1·ceog11izcd by 
the numt,1·ous rounded or oval sori scatten'd ovt'l' the lo\H'l' sm·fa«c 
of the leaf without any traec' of indnsia. The l'Ornmon polypocly of 
Ne·w Zealand is Polypodiu111 diversifoliu111. Its stout gn'en stems 
trecp over ground, Jogs a.nd rocks. 01· they climb tn't'-tnrniks and 
branches . The leaves m·e sometimes simple ·but rnol'e corn111011ly arc 
deeply and regulal'ly divic.kd. A ran'r kind with l:uge1· l<.'av<.'S and 
ereeping sten1s dcnsl'ly co ve1·ed ·with bl'Owu seales is P. novae ZL'a
landiae. P. pustnlatum is a c1·ctpi11g species with slender sterns and 
thin , naITO\r leave.'. The other spcci('S of Polypodium are small 
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with the leaves clustered. They an found on tree-trunks ot· on the 
ground. P. dictyopteris has simple, lanceolate leaves with netted 
veins; P. australe has very small and narro,,· simple kave-s and P. 
grnmrnitidis is recognized by its lanceolak, cl<'Pply-divided lenv<'s. 
Jn the two last species the> veins ar(' fre('. The l'.ommon tl'N'p ing 
fern of dry situations such as l'O<;ks , exposed gl'Onrid, and· trunks 
and branches of tl'ees is Cyclophorus sel'pens. It may be> l' l'tognizecl 
by its slender stems covered \\·ith scales and its spatulate, en'et 
leaves, the under·s1nfa ces of \rhi ch arc clrnsl'l,v clothed with stellate 
hairs. The unclersurfa ce of th(· fertile kaves, or at least thl' terminal 
portion, oftc>n appl'ars to lw con tinnonsly cov('l'('cl hy tlw 11nk('d sol'i. 

W atl'I' F('J'llS. 

Besides the ferns thus 11l'idiy described a hove thp1·e al'(' t\\·o 
families of wat(' l' frl'lls \\"ith J'('presrn taLvcs in ~('\\ . .%eala ncl. They 
are not at all fern-like in appeaf'al1('l', but thl1ir method of l'<'p1·0-
cluction indica tes that thl',V belong to thl' same l'lass as th(' orclina1·,v 
fems. lt is a east' of pl'Ofound alterations taking plaee in 1·esponsc 
to an aquatic enviro n111ei1t. To the family Salviniaceae belongs 
the floating fern Azolla ruhra. In this the leaves are minutr an(l 
densely imhricati ng. Thi s plant forms a continuous l'eddish 01· 
grren film on th e surface of the \rater. So111dimes small lakl'S an' 
complC'tely cove1·ecl. Thl' family :\fa 1·si I t.1aet>ae is l'l'Pl'l'SC!lt<'d in N <' '" 
Zealand only by tlH' 1·ar(· Pilulnria nova e-zealancliae. This is H srnnll 
plant with filiform knvl'S less than hro inl'hl's in l<'ngth a1·isi11g- 1'1·<>111 
n c·1·ccping stem. 



QUARTERLY ISSUE OF JOURNAL. 
Conference 1934 Remit No. 6 \ms as follows: 

"That Conference· approves of the Executive Council givi11g 
favourable 1:011siclerntion to the q1wstio11 of revel'ting to 
quarterly public·ation of Journal." (Excc·ntive). 

'Th is was carried by Conference with a rrr-~mmcndation fo1· qua1·tr1·ly 
p11hlieation if finances pern1it. The Executive Connril d<'cided that 
tit(' Pn'blitations and FinanC('S Committi'N; shonld consider· this mat
tl·t·, hut a<.:tion hacl to he postponed pcndinµ; a halant·(' of tlw ;H·

l'Onnts fol' till' yl'al' ('lldec1 :31st l\Inrch la .. t. 
1\.. meeting \\·as held in l\Ir. Camphell 's office on 'rncsday. 7th 

l\Iny \\·he n the' follo,wi11g we1·c pr·cscnt :-1\fr. Pope (Chait· ) . I h. 
0 Ii V('l', l\.li'. Hyde and t ltC' SC'c1·t1ta ry. 

Th e Sc1:1·dal'y submitted an J 11co111e and ExpC'nc1it111·(1 J\n·o1111t 
and Balan('.e Shed fo1· the ,Hai· ended :31 / :·3/ >3;) and (:0111pn1·(1 c1 it \\·ith 
tl1e previous yc~ll' . 

. \ fkr· some clisc.:ussion on thl1 a1:<.:011nts. thC' follo\\·ing 1·t•solutio11 
,,·ns en1Tied nnanimously 011 the 111otion of DI'. Olive!': 

'' That i't lw a n 1 eommenc1atio11 to tltt1 Exeentivc ( 'o t111('il that 
the .Journal lw issnecl qum·tel'ly , at a ycady eost not l'Xl'l1 vd
i11g t'.60, a11(1 tlint this t'l 1 commt' 11c1ntion is 111aclc, 11ot,,·itltstc111d · 
ing that the al'('llmnlatecl funds 111ny lH1 toul'ltc(l upon to some 
('Xt\' llt h,Y this rnoposed Hl'l'a 11g(' llll'l1t.'' 

rrhe Executive Coun('il. at its meeting on tit(' 2:-frcl ~fay, adoptt'd 
this l'ecommcmlntion , and the eunent issue is tlH1 fil'st 'Jlll' 

nucll'I' the ne\r anangem<1 11t. It is trnstvtl tltat mC'mhers \rill app1·(1
-

<·iate th(' l'<'v<·t·sio11 to qum·t('1·ly puhli(·ation <llld \rill 111nh it kn<l\rn 
to j)l'OS JH'div t' 11l('lll'ii(1 l'S, 

REVIEW. 

, \ Popt1ln1· :Jictmrnl 1'01· Prnv1i(·;1l (L11·cll1 t1(•1·s, l1'm·11H't·s and 
S(·ltools. 

By 
DR. D. Mn .LEH., Ph.D., .:.\T.Sl'., '"11 .R..S.~.Z. , F.H.E . S. 

This popnla1· hook of 8+ pages dC'als ,,·ith insPds and oth<·1· eom
rnon gal'den }JC'Sts, and eonstitnt<>s a usefu l c.:ompC'11cliu111 or pradi(•ctl 
in l'on11.ation c.:on1pilC'c1 from 1wrsonal ohsel'v:-ition ancl from some ve1·y 
sl'ntkrecl lit eratnn'. Tht' long ex1wl'ienl·<· of the anthol' in ('.OllJH'l'

tion " ·ith entornologit·al pl'ohlems µ;c•m•rnlly in New Zl'nland is \\'(1 11 
k110\\'11, and tht' infol'mctti on in this manual fulfils ndmira'bly tl1P 
p111~pos<' l'or ,,·hi<·h it \ms \nittt'n. It lwgins \rith a rrvic>\r of tlH1 

a11i111al kingdolll nnd th e ('Ollclitions in 1C' \\. ZC'·a lnnd p1·ior to th e 
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advent of the white man, and the big changes hl'Ouo-ht about thr01wh 
an altered environment consequent on agricultural development. 
The infor·mation dealing with insect structnn.'s and life-histories, is 
very well suited fo1· helping the beginner to undc1'stand some i111-
portant facts necesSiary to an orderly knowl edge of the su1bjc<'t. 
Chapters 5 to 7 inclusive, ckal \\'ith all of the most important 
inse t p ests met with hy the ho1·ticulturists in Ne\\" Zealand. Th e 
icka of dealing \\·ith th e insPc:ts under the hPacling "Sucking in
sects," "Leaf feeding insects,'' and "Bo1~ing and undcrgrouncl in
serts" is a useful method of classifica tion fro111 the con trol point 
of view. 

The concluding chapters dPal \\·ith miscellaneous p<'sts sne:h ns 
mites, slugs, etc., and the prin cipl es of pest control. 

Jn e:onclusion, tlw index " ·hi<.'.11 refe1·s to t>ae:h pest uncler its 
tl>chnical na111e, tommon 11an1p and host plant , \rill lw found most 
11scfnl to all users of th e hook. 

.J. l\It GGERlDGE. 

NOTE :-The publication r<'vie,red <1hove \\"US 01·iginally eompil<'<l 
hy thr a11thor, at tlw request of th<.' Institute. 1'01· th<' use of stuc1<'nts 
p1·0pnring for the I nstitnte 's Examinations. 

PLANT REGISTRATION. 
LEE 's REo Cox OR .\NGE PTPl'lN APPLE, R_\IsEn BY :JIR. GEORGE LEE, 

TEMPLE'l'ON, C .\NTERBU RY. 

Raiser's Drsc1·iption :-" 11 he Red Cox is an i111provrc1 frnit arnl 
so far keeps hcttrr and no bitter pit has sho\\·n on the apples.' ' 

In a rovering ktter the n1iser statrs :-'' The Rrcl ('ox Ora ngr 
ripens fnll:v as <'al"ly as the ordinary C'ox 01· perhaps a littk <'ar
llcr." 

" OMEG.\" PLcM, R.\TSED BY !Rs. ALM .\ T E RRILL, " T1rn C .\\'E~," 

R.\l'l' .\11.\NNO CK, R. :\1. ~lt RC IJI~ON . 

Raiser's Description :-Sfrm very thin and tapcl'ing. LC'aVl'. 
about 2} inches in kngth. }..,lcmcrs ~ovemhcr (111 id-scaso n ) and 
holds fr~1it till middle of Jurn'. Fruit c•an ·lw pickl'd from end ot' 
March, a slow ripenc1·. Fruit borne in clustel's. Spl'eading ha hit. 
Strong 1grower. Height 15ft. Hardy constitution. Uro\\'n ovt•t· 
1500 ft. above sea-kvel. Colour yello\r, ripl' ning to a mottled rc<l
ficsh yellow-and equally good pn'serve 01· clesst'rt. 
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EXAMINATION PAPERS, NOVElY.l[BER, 1934 . 

. J l ' TOR Ex .\ MJN .\TJON (Sy lla'lrns No. J. ) 

HoRTICULTllR.\L BoT.\NY. 

(Time :-:tllO\·r<:'cl- Thl't'e Holll's ) . 
:.Jote.- 8i.1· c·nly or the follo\\'ing q ucstions a I'<' 1 o hr .'.111S\\'('r0c1-

intl ndi11g ~o. 8, \\·bieh i·s c;ornpuls01·y. 

J. Desn·ihe the form arn.1 stnH.: t111·e of the ('hirf types of stems of 
tlo\re1·ing plants. 

2. Dt'Stri·lw thl' process of respfration in plants, a1Hl its fundion. 
~L Destl'ilw tlw \ray in \\'l1id1 kav<·s mannfactnrt' starc·h ancl sn~·a1'. 

Whl'n.' an' the ra\\· niate1·ials ckl'ivc.·cl from '? 
+. II(rn· arl' [c>rns, eonifcn;, 1no11ocotyledons and cli<.:totykclons dis

tingnish ccl from onl' anotlH'r '? 
;)_ Givl' an ac: c; ount of ~my t\\'o of tlil' f amilies Crn<.'.ifrnH· , Rosaernl', 

Solanatt'<H', Labia ta<.', J'C' frl'l'ing to gcne1·a of liol'til'nltnn1l va luC' . 
6. How a1·e tilt• Eollo\ring gencrn r<'<::ognis<.' <l: Geranium, lVIyl't11s . 

..1.\.ntinhinum, Carnpannln, Bellis. 
7. Wlrnt is the purpose of partial st<'1·ilization of soil '! Ilo\\' is it 

(·ani ecl ont . 
8. Dt'sc1·ih<.' in tcdrniea] lnnguage th<' botani ~ nl spe('inw11 s11ppli(1 d 

liy till' snp<' 1·visol'. (Single An r rnom1
. ) 

.Jn;mH EX.\:\JT!\ .\TIOJ\ (SyllHlrns )Jo . 1. J 

PRINCTl'f ,F,f-.; OF PL.\NT PROTECTION . 

(Tim e allo\red-'l'hl'(_'(' Hours ) . 

>Jot<> .- Si.r 0·11/y of the· follc)\\·-ing qnestions a1·c· to lw a11s\re1·('(l
Use cliagrn111s frec1 ly. 

1. Dest.:rihe thL' mol'phology ancl lifr-hjstory of any aphid of liol'ti
c·11ltm·al impol'tanec>. 

2. Dc's<'l'i'he the morphology e1nd life-histo1·y ol' ;111y 111011lcl, 01· ol' 
nn aganl'. 

:{. DisnlSs thl· methoc.ls ol ' p1·qrnrntio11 , stl'<·ngths nsNl fo1· cliff<·J'C'nt 
pnl'poses, and tinws o f applfratio11 of honleaux 111ixt11re or lead 
a l'SC'lliltl' . 

.+. Wlrnt a1·<· the ptnposes fol' \rhith th<.' followi11g sprnys a1·<' 11sc1d: 
Nic·otine; oil; an cl snlphnr '? 

At wlrn1 ti111es are tli<.1y app lied ? 
;) . Uiv<' a11 al'l'Onnt of glasslrnnsl' st<>6forntio11 and fttmigntio11. 
6. What p<nt of plants an' given the " 11ot-\rnte1·" tn1nt111l'nt , nnc1 

how is it applied '? 
7. What is meant hy plant l1ygi<1 1H' '! Gin' illustn1tions of its penc·

ti<-e in hol'ticultn1·e . 
8. Ilow is disease c;ontl'ol in glasshouses nff\'C't·ed hy t<' nqwrni n1 ·r. 

humidity ancl soil rnois1tnc"? 



]~X.\illlK .\TJON P.\l'EW·..:. 

lN'l'ER .VIEDJ.\'l'E Ex_L\flN .\'l'JON (Syllabus No. 2. ) 
PmNCil'LE:-; 01., HoRTTCllLTL.RE. 

( rrimL1 alJO\\'l'd-ThJ'l'l' IJ OUl'S ) . 

~l 

Nok.-.&i.c unly of tlw follo\ring <llll'stions al'l' to lw ans\rt' rrcl-
1. What ar·e tlw advantages of pipe-chaining a dny soil '! What 

special prct:autions are 11ecL1Ssa1·y '? Ila\\' \\'ould you I)l'Ocl'<'cl 
\\'ith the work '! 

2. Undel' a system of inknsive c.:l'Opping on consickrnhk ai·eas of 
moderately light land it is difficult to maintain thL1 lll'l:essa1·y 
supply of hnrnns in the soil. Ilo\r \rould you dL1 al " ·ith this 
problem '? 

:3. What al'e thL1 ml'thods a11d puJ·posL·s of summel' pruning '? Des
cr;•be any pa1·ticula1· hedge \rith wlJit:h you are at:quaintecl and 
your pruning tl'eatment for its ckvelopnwnt and rnaintenant:e 
so as to obtain the best l'esults ovel' n long pel'iod. 

-±. What a1·e the net:essal'y soil c.:011ditio11s before SO\\·iug do\nt H 

lawn ~ When ancl how Jnay it ht' done successfully in your dis
frict ? What kind OJ' bnds and \rhat quantity OJ' quantitiL1S of 
seeds \rnuld yon ns<.'? 

;>. Ilo\r \roulc1 .you rnaintain high stn1in aml vitality in tile pl'od1w
tio11 of seeds of annual plants '! D<.1ScJ·ibc your method of d<.·111-
ing \\'ith a11y partieular kind. 

6. What measm·<.1s \\'Oniel yon use to pJ·event grass-grnh damaging 
a lnwn '? Hem should n lam1 he tl' L' nted after daJllagt' has taken 
pln ·e 0? 

7. Desc:l'ilw a plant association of fruit, Ol'llamental and sheltt•J' 
t1·<.1es quit<.> suitahk fol', and taking rull ndvantag<' of, the soil 
and climate in any partieulal' loe<Jlity \\'i'Ht \rhil'.11 you HJ'<' 
acqunintecl. Bl'id:ly c1est1·il>t1 a snitahl<' ana11gc111e11t. 

8. ..What a1·p tlt<.1 n 1sp<1ctiv<1 nwJ·its of tlw different kinds ol' phos
phatiC' manUl'C'S? 

I N'l'ERMEI>J. \TJ:; EX .. \;\llN .\TIUN (Syllabus No. 2. ) 
PH.\CTICE 01<' lIOR'l'IClil,'L'l ' R!.;. 

('l'j lllL' a I lc)\rec1-1'h l'<'C HouJ's i!l(:lucl i ng Special Sul>jPet. ) 
Nute.-1'/irce u11lu of thr follo\\'ing- questions are to he allS'\\'t'n·d, 

also t/1r( e o/l/.lf of the questions in the Special Subject 11orni
nated. 

1. lIO\Y may a la\rn be kept fr<1 l' fro111 \reeds and in vigol'Ous t:o11-
ditio11 in Yam· clisti-ic:t ? 

2. Whnt orn~nwntal shn11hs 1·t1quil'e pl'uning ? Whe11 and lJO\r 
should it lw do1w '? 

:L Write an <'ssny on tlw pot cultm·e oF orw of the follo\ring t·1·ops
Cyeln men; Cinerat'ia; Begonia; Calccola1·ia. 

4. Describe a suitable method of l iftiHg, reconditioning and 1·e
pla11ting a h(•rbaccons ho1·dcr. 

;> . Write an essay on the importation tllld acclimah-;ation or nal'
c:issus hnlhs. 

6. What class of land 'rnuld you sel ect for an apple Ol't:hanl , fol' 
an asparagus plantation, and for a cclel'y crop rcspecti vely ·? 

How should the land in caeh case be bl'oken in and p1·l1Jrn1·ed '! 

-. 
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IK'l'EHi\IEDL\TE Ex.\:\11:'\ .\TIOK (Syllabus ~o. 2. ) 

Sr 'ECI.\ 1, Smc1.1 ECT: U L .\s:-111m rsE "JI .\ N .\CE:\I ENT. 

( 'l'illll' nl!c}\\"l'd-Thl'ce Ilonl's indudin()" Pnitti(·t' 
of Il01"tic:nltu1·e. ) "' 

N ot('.-T/i rce ri1ily ot' t \i(' fo llo\\·ing q LH1stions a I"l' to hl' awnH'l"l'll. 
a lso litre(' 011/.IJ fro111 tlH1 papl'l" on '' P1·adic:l' ol" llol'tic:ul
t ll l'l'. '' 

1. Des(']'ilw yon1· mdhod of p1'opagati11g ha1·dy sh!'llhhy ( 'al<·l'o
la 1·ias ( <' . a111ph' xi eanlis ) and snhsl'qll('llt tn1at1nl1 nt till plct11t
i11µ; tirnt' . 

~- ('hoosl' thn1 l' distind typl's of on·hids and <ll1snihl' yonl' ('t1l
tul'al mdhocls ,,·ith resped to potti1w: potting nwcliulll: ti111t' ul' 
flo,reri11g and l'<.'sting pe1·ioc1. 

:~ . It is cksil'l'd to gnm a lrntth of Ilydrnngl'ns in pots. llo\r \ronld 
yon pl'O C;e<.' cl from c:nttings to tiowel'ing stage '? 

-t.. Give th1·ee methods of fel'll pl'Opagation: naming tlH' frl'lls to 
\rhith each method is applic:ablc. 

;). ·what is yom· iclcal of a pl'opagating honf-il•'? Explain you1· 
111 ea11i11µ; by c1iagl'ams. 

6. llO\\" may Ca l'n ntions bt1 tlo\H'l'l'cl Jul'i 1w thl' winfli1· rnontlis ! 
Gin time of rntting. i11s r l'tion , pin ehing haek ancl potting 011. 

INSTITUTE NOTES. 
\ 'it·l1-Rl'gal.-Th<.' I nstitntl' highly app1·ec.:iates thl' 1H:<.:l' pta11t·e ul' 

its Patl'onship hy tlwfr Exeelk11vit1s, Vi8l'Onnt Gahrny nnd l.1ady 
Gahray. Lol'Cl ancl Lady l~l C'dislot', its l'ormel' Patron nm1 Patron
(•ss. \rill he g1·l'atly missC'cl both pl1 1·so1u:ll.'· and hol'tic:ulturnlly. 

~ational Co11frn1 11el' and Flo\n•1· Sl1C)\r.-'l1h<.1 Penna1w11t Colll
mittt'l' appoint<.'d nt the 1~):1;) ~ntional Co11fe1'l ' l1tl' to makl' ar1·a11g<'
nw11ts fo1· Horti <·ultnl'al vVc 1 <..' k 10:36 has agn1 Pd to the holding of 
tltis, unclt•1· spec;ial <.'il'curnsta 1wes, in the last \\" l'l'k in .F'ehrua1·y. 1q:-rn , 
at Arn:kland, but th l' prog1·anit11t' has not yd he<.' 11 finalis<.1 d . 

Edutational :-193-! Examinations.-Tlw follo,ring passc's \\"t'rC' 
1·<.1 <.:o rckd :-.Jnni ol' ( 't1 rtifh-ate: :Jkss1·s E. W. Campbell. .J. r11 . Drnrn
rnond , G. A. R. Pet1·il', II. P. 'l'lionrns (Tnvl'l' tn rgil ) , F .. J. :\fr11111ish 
(P·al111t1·sto11 :Nol'th ) . R. 1\. Rc('t'l' ( C'lil'istthm·t·h ) . lnt<.i1·n1 Nlia1 r 
C'ntifi ·ate: l\Iiss C. G. WilliHms ( Dn1wdin ) , Mcssl's R. W. Bal(·h 
( Christ<.:hurth ) and F . . J. 1\klhnish (Palmel'ston North) . 

Vidorian Hol'til'ultnnil Ccrnn<"il.- ln fo1·rnahon l'eganling t11u 
I nstitut<.i has ht'(' l1 fonrankd in c·onnedion \rith thr p1·oposl'd l'onna
tion of a \ i<.:tol'iau Centenan· Horti culturnl Couneil. 

8e(•Jsme11 's and Wlol'ists' ( 'ertiiic.:atl'.-Sc:hcn1cs of tn1 i11i11g a11c1 
exa111inat ion fol' thest· el'l'tifieaks an' llO\\. available. 
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