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(Cytinearum pars Brongn. in Ann. sc. nat. |. (1824) 42. — Nepentheae Blume,

Enum. pi. Javae 1. (1827) 84. — Aristolochiaccarum pars R. Br. in Trans. Linn.

Soc. XII. (1822) 219. — Aristolochiarum sect. Nepenthinae Link, Handb. 1. (1829)

369. — Nepentheae Lindl. Nat. Syst. (1830) 154. — Nepenthaceae Lindl. Nat. Syst.

ed. 2. (1836) 204. — Serpentariae sect. Endl. Gen. (1836—40) 345. — Nepenthaceae
Benth. et Hook. f. Gen. Ill. (4 880) 115.)

Wichtigste Litteratlir. Systematik: Linnaeus, Spec. pi. (1753) 955. —
Jussieu, Gen. (1789) 444. — Loureiro, Fl. cochinch. (sub nom. Phyllamphora)
[l (1790) 606. — Poiret in Lam. Encycl. IV. (1797) 459. — Willdenow, Spec,
pi. IV. (1805) 874. — Aiton, Hort. Kew. ed. 2. V. (1813) 420. — Brongniart
in Ann* sc. nat. |. (1824) 29. — Nces von Esenbeck in Ann. sc. nat. Ill. (1824)
365. — Loddiges, Bot. Gab. XL (1825) t. 1017. — Sims, Graham, Hooker f.
in Bot. Magaz. LIIl. (1826) t. 2629, LV. (1828) t. 2798, LXXIIl. (1847) t. 4285,
LXXXIV. (1858) t. 5080, LXXXV. (1859) t. 5109, CXVI. (1890) t. 7138.— Blume,
Enum. pi. Javae |. (1827) 84. — Jack in Comp. Bot. Magaz. I. (1835) 269. —
Blanco, Fl. Filipp. ed. 1. (1837) 805, ed. 2. (1845) 555, ed. 3. Ill. (1879) 214. —
Korthals, Verhand. Bot. (1839) 1. — Griffith, Itin. I1l. (1848) 76, Notulae IV.
(1854) 348. — Blume, Mus. Bot. Lugd. Bat, Il. (1852) 1. — Miquel, PL Jungh. I.
(1851) 168, Fl. Ind. bat. 1. (1855) 1069, in Journ. Bot. Need. I. (1861) 272, 11l
FL Arch. Ind. (1871) 1. — Hooker f. in Trans. Linn. Soc. XXIl. (1859) 415. —
Oudemans, De Bekerplanten (1863) 1. — Wunschmann, Gattung Nep. (Inaug.-
Diss. 1872) 1; in Engler-Pranti, Pflzfam. 1lI. 2. (1891) 253. — Hooker f. in DC.
Prodr. XVII. (1873) 90. — Masters in Gard. Ghron. (1881) Il. 524, (1884) |. 576,
(1887) 1. 681, (1889) Il. 492, (1890) II. 48, 240, 501. — Beccari, Malesia Ill.
(1886) 1. — Hooker f. Fl. Brit. Ind. V. (1890) 68. — Warburg in Engler's Bot.
Jahrb. XIII. (1891) 318. — Macfarlane in Ann. of Bot. VII. (1893) 440. —
G. Beck in-Wien. 11 Gart. Zeitg. XX. (1895) 96. — Hemsley in Kew Bull. (1895)
H6; in Gard. Chron. I. (1905) 241, 260; in Garden LXVIl. (1905) 250; in Hook.
lc. pi. XXIX. (1906) t. 2814. — Bailey in Queensl. Agric. .lourn. I. (1897) 369, IlI.
(1898) 354, VII. (1900) 441. — Rudolph in Journ. Soc. Nat. d'Hort. Fr. (1896). —
Dubard in Bull. Mus. d'Hist. Nat. XII. i1906) (»«.

Morphologle, Physiologie und Entwickelungsgeschichte. Gaertner,

De Fruct. Il. (1791) 18. — De Candolle, Organ. Veg. I. (1827) 279, 320. —
R. Brown in Lond. Edinb. Phil. Mag. I. (1832) 316 et in Misc. Works Il. (1867)
358. — Korthals, vide supra. — Griffith, Notulae I. (1847) 232. — Don in Proc.

Linn. Soc. 1. (1849) 91. — Voelcker in Ann. Mag. Nat. Hist. ser. 2. IV. (1849) 128. —
Hooker f. in Trans. Linn. Soc. XXIl. (1859) 137; in Report. Brit. Assoc. (1874)
Hi. — Oudemans, De Bekerpl. (1863) 1. — Morren in Bull. Acad. Brux. V.

A. Engler, Das Pflanzenreich. IV. (Embryopliyta sphonogama) 111. \
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(1838) 430, 582. — C. Morren in Beg. Hort. Il. (1852) 227. — Hildebrand in
Bot. Zeitg. XXVIII. (1870) 593. — Wunschmann vide supra. — Gorup-Besanez
et Will in Phys. med. Soc. Erlangen VIII. (1876) 152. — Vines in Journ. Linn.
Soc. XV. (1.877) 427. — Zacharias, Anat. Stam. Nep. (Inaug.-Diss. 1877] 1. —
Burbidge, Gard. of Sun (1880) 40—344; in Gard. Chron. ser. 2. X. (1880) 201,
XVII. (1882) 56. — Dickson in Journ. of Bot. XIX. (1881) 133; in Gard. Chron.
XX. (1883) 812. — Bower in Ann. of Bot. Ill. (1889) 239, IV. (1890) 165. —
Macfarlane in Ann. of Bot. IIl. (1889) 254, VII. (1893) 420. — Goebel, Pfl. Schild.
II. Lief. 1. (189 1) 93, Lidf. 2. (1893) 186. — Bokornj in Pringsh. Jahrb. XX. (1889)
445. — Dubois in Gompt. Rend. CXI. (1 890) 315. — Tischutkin in Bot. Centralbl. -
L. (1892) 304. — Massart in Bull. Soc. Roy. Bot. Belg. XXXIV. (1895) 253. —
Veitch et Burbidge in Journ. Roy. Hort. Soc. XXL (1897) 226, 262. — Vines
in Ann. of Bot. XL (1897) 563, XII. (1898) 545, XV. (1901) 563. — Buscalioni et
Fermi in Ann. R. 1&. Roma VII. (1898) 99. — Clautriau in Mem. Acad. Roy. Belg.
LIX. (1900) 1. — Fenner in Flora XClll. (1904) 358. — Heinricher in Ann. Jard.
Bot. Buitenzorg ser. 2. V. (1906) 277.

Character. Flores dioeci, apetali, inconspicui, virides aut purpurei, entomophili,
saepe odore foetido. Sepal a 4, rarius 3, distincta v. rarissime basi connata, hypogyna,
imbricata, sed in paria duo aequalia v. rarissime inaequalia disposita, extus zt pubescentia,
intus glandulosa et nectarifera. Stamina 24—4, filamenta in columnam connata,
antherae in capitulum congestae, uniseriatae v. subbiseriatae v. biseriatae, parallelae v.
:zr convolutae, biloculares, extrorsae, longitudinaliter dohiscentes; pollen trilobatum.
Carpella 4, rarissime 3, sepalis opposita; ovarium sessile v. breviter stipitatum, ova-
tum v. oblongum, cylindricum v. tetragonum, dz pilosum, intus 4—3-loculare; stylus O
V. rarius brevis, crassus, stigma discoidcum planum v. medio depressum, 4- rarissime
3-lobatum, lobis solidis v. + lobatis; ovula oo anatropa, angusta et elongata, multi-
seriata, ascendentia, placentis centralibus affixa Fructus capsularis, sessilis v. bre-
viter stipitatus, fusiformis usgue ovatus, coriaceus, 4- rarius 3-gonus, fusco-nitidug,
loculicide dehiscens; valvae lanceolatae v. ovatae medio septiferag, apice lobis stigma-
ticis planis v. depressis, simplicibus v. bilobatis coronatae. Semina oo imbricata
ascendentia filiformia, funiculo tenui placentis &ffixa; testa membranacea bicaudata
breviter v. longe elongata, circum embryonem dr. relaxata et sinuosa, raphe filiformi
ascendentia; albumen carnosum, embryo cylindraceus rectus in axi albuminis; cotyle-
dones lineares in germinatione demum virides et epigaeae, radicula brevis infera

Suffrut'jces fruticesve, prostrati erecti v. scandentes, ad 05—15 m alti.
Caul is cylindricus usque trigonus, nudus ve prolongationibus ab basibus foliorum de-
currentibus alatus, glaber v. it hirsutus, smplex v. ramosus. Folia alternantia, raris-
sme ad V2 plerumque ad ?|5 spiraliter disposita, integra, exstipulata, sessiliav. petiolata,
membranacea, herbacea v. saepe coriacca; folia adulta in petiolum, laminam, cirrhum,
ascidium et operculum divisa; petiolus ubi formatus zb elongatus alatus, basi saepe
amplexicaulis; lamina alabastro involuta pubescens rarius glabra, demum lanceolata
ovdis v. obovata, nervis longitudinalibus 2 —15 parallelis, e costa v. e bas folii egre-
dientibus, nervis transversis paralelis v. itregulariter areolatis, versus costam transversis
v. oblique ascendentibus; cirrhus ab costa valida laminae prolongatus, tenax, saepissme
convolutus et scandens, apice in basim ascidii ampliatus; ascidia monomorphia dimorphia
v. trimorphia, inferiora sagpe ampullacea usque ventricosa ais ventralibus + expansis
et ciliatis, ascidia superiora vd solum evoluta cylindracea dis reductis, summa infun-
dibuliformia alis saepe ad nervos prominentes reductis, os transversum v. obliquum,
saepe in collum postice productum, margine =* transverse expansa, coriacea, nitida
striata et in peristomium formata, ascidium intus per totum nitidum glandulosum et
»detinens« (p. 20) v. parte superiore eglandulosum glaucum opacum et »deducens«
(p. 20); operculum ovatum elipticum v. orbiculare, primum os claudcns demum ex-
pansum et inclinatum erectum v. reflexum,. postice versus os ascidii articulatum, intus
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sparse v. copiose glandulosum et nectarifcrum; costa folii parte posteriore oris ascidii
et insertione opcrculi in calcar simplex, v. rarius 3—5-fidum, producta. Inflorescentia
terminalis et folio opposita, cymosa, paniculata, cymis densis composita vel ad racemum
simplicem reducta, pediceli tenues, bracteolati vel cbracteolati.

Vegetative Organs (Vegetationsorgane). Germination of the seeds of Nepenthes
takes place readily and abundantly within 5 to 6 weeks after they are ripe, if kept
in moist surroundings such as the surface of Sphagnum or amid loose humus. They
aso require a temperature of 25° to 30° C. The seed-coat ruptures along one side
from elongation of radicle and hypocotyl, and from curvature of the latter and of the
cotyledons into a saddle that gradually straightens till the linear green cotyledons are
set free from the seed cavity. The radicle of the seedling steadily lengthens during the
first year till it may be 10—15 cm long. Lateral rootlets are formed acropetally on
it, and in considerable number. These incline to grow obliquely downward or even
horizontally, since thorough aeration is essential to their welfare. The entire root
system of the plant is therefore formed near the surface of the soil, and is most per-
fectly developed when amid loose decomposing vegetable humus, decaying fibrous roots
of other plants or open gravelly soil that is permeated by decaying vegetable material,
as indicated by Korthals, Burbidge and Scott-Elliot, and as practised in successful
greenhouse cultivation.

The annual growths of fine fibrous roots, in about \ 5 species studied, are greenish-
yellow round the growing apex, but soon they assume a black-brown color. They
are closely beset with brown absorptive root hairs, dl of which remain functional
throughout the season. Subsequent annual development results in the production of a
copioudy branched root system. Some authors have stated that average root-develop-
ment in Nepenthes is comparatively poor and feeble. In healthy well grown plants
this is not so. The active absorptive root-hair system is aso exceptionaly rich and
abundant. By subsequent formation of a root cambium and associated tissue, the
brown epidermal layer and subjacent cortex become split and ultimately shed in older
roots. These then assume a yelow or flesh color that may be retained for years,
but finally they become yellow-brown. .

The young stem is at first closdly beset by leaves placed in rosette fashion
(Fig. \ C), since its internodes are almost suppressed. With increasing age the internodes
gradually - lengthen in most species. But in N. ventricosa, N. Northiana and others
the internodes remain short, and so the adult leaves are inserted in close proximity
to each other. If N. Smilesii and N. Alicae are mature species — and al present
evidence is in favor of this — their stem attains a length only of 20—30 cm and is
upright. In N Veitchii, from the seedling stage onward, the stem as originally des-
cribed by Burbidge is prostrate, and creeps epiphyticaly along the branches of trees.
It then forms its leaves in close succession and in two-ranked order, but it seldom
attains a greater length than \— 15 m in the living part, while the posterior portion
tends to die away. This habit is perfectly retained under cultivation, and when plants
are grown in a soil of fibre and sphagnum roots may grow down from the crowded
nodes. In N. ampullaria, N. melamphora etc.. the main stem may elongate, and
by ad of the leaf-tendrils may climb to a height of 2—6 m. But in these and other
species if the main stem or lateral branches fal to reach a support, they may lie
aong the ground, root abundantly at the nodes, and there produce on short lateral
branches dense clusters of leaves with reduced lamina but large and often richly colored
pitchers (Fig. 13 p. 32). The largest and heaviest stems of the group are those of
N. Rafflesiana, N. Burbidgei, N. Boschiana and J/. bicalcarata which attain a height
of 6—20 m, while the last may be 3 cm across. In color the stem and branches
are green during the firt few months of growth as a rule. In such species as
N albo-marginata and N anamensis they may vary from green to dark claret.
With age al become brown and somewhat erittle in consistence. They are usualy

l*
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dways well developed and of great tensile strength. Thus the tendril of N. Raffle-
siana may be loaded with a weight of six kilos without rupture. Like other tendrils
.they are senditive to contact stimulus when young, and may then coil round supports
by two or three spirals, after which it is difficult to disgplace them. Only in short
upright or in creeping species such as N. rajah and N. Veitchii do the tendrils remain
straight and uncoiled. They are rarely uniform in thickness, usually they enlarge
suddenly or gradualy as they near the pitcher base. An interesting biologica condi-
tion of the tendril is seen in N. bicalcarata, the structural relation of which was first
explained by Beccari and Burbidge. Like the tendrils of most Nepenthes this has
aluring honey glands, but here they are exceptionally large and numerous, appearing
as evident papillae over the surface. Oppodte the middle or lower hdf of the pitcher,
where these glands are most numerous, a swelling that is about twice the thickness
of the tendril above or below, is seen in wild specimens, and a similar though more
reduced swelling is seen in cultivated specimens (Fig. 14). The swollen area is hollow-
ed out and occupied as a formicary by ants. About the middle of the area is a
circular hole, the entrance of the formicary (Fig. 14). The hole seems, at least in
some cases, to have been the duct of a honey gland that the ants have gnawed into
and enlarged while sipping its nectar. The liquid contents of the pitcher cavity,
filtering upward through the cdls of the tendril, can be sipped by the insects in safety.
This constant liquid supply has caused enlargment and watery hypertrophy of the area.
Its central cdls break down or are destroyed by the ants, and the cavity thus formed
becomes a formicary. As Beccari has shown it may vary in sze from 2—6 cm X
1 cm. From the standpoint of plant heredity it is significant to note that the swelling
aways persists in cultivated plants, though these are not frequented by, nor perforated
by, appropriate ants.

The next area of leaf specidization is {d) the pitcher or ascidium. The con-
stituent parts of this have been very varioudy interpreted by different botanists. Their
views are in part set forth by Bower and the writer [Ann. of Bot. Ill. (1839) 239,
254; V. (1890) 165; VII. (1893) 450]. The adult pitchers in some species are al
uniform or monomorphic, in other species dimorphic types of pitcher are produced,
while several are triinorphic in that three distinct forms of pitcher develop at different
heights on the plant. Alike from evolutiona”, embryologica and morphologica evi-
dence, the primitive type seems to be the tubular pitcher, that approximates in shape
to pitchers of some species of Sarraceniaccac. This shape is retained in most of the
monomorphic species such as N. gracilis (Fig. 2), N. khasiana, and N* phyllamphora.
But possibly through weight of the liquid contents of the lower or terrestrial pitchers
while these rested on the ground, some species bear ampulliform or goblet-shaped
pitchers below, while the upper suspended or cauline ones are tubular or tubular
ventricose (Fig. 15). N. alata, N. ampullaria, N. anamensis, N. melamphora and
others show such dimorphic conditions. But in N. Boschiana, N.. maxima, N. Vieil-
lardii .and less strikingly in a few other species, the lowest pitchers are ampulli-
form, those above are tubular, while toward the upper part infundibuliform or cornu-

copioid pitchers are done produced. Gradation types between dl of these are usualy
noted.

As study of the seedling pitcher in relation to the adult pitcher shows (Fig. %A—D),
the often wide and amost flat area that intervenes between the wings of the pitcher
on the ventral surface, is the expanded upper or ventral side of the midrib. The
remainder of the pitcher wall is the inflated lower or dorsal side of the midrib. As
is proved by successve stages in the evolution of seedling leaves, the pitcher wings
represent the upper lobes of the originaly continuous lamina, that become completely
separated from the inferior or basal halves, by intercalary growth of the midrib region
that becomes the tendril. These wings are usualy wel developed as lateral often
.ciliated expansions that traverse the length of the pitcher in the terrestrial type of the
dimorphic species cited above. Their often richly ciliated margins are in striking contrast
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in the straight margins of the narrow or ridgetike nof = =D usualy in ihe tulmlor"
or fonnel-ahaped opper pitchers.

Ttie color i'\' Hie pitcher surface, including It wings, vorjes greatly in different
species, and may even win much in different pitchers ol the tame Individtu!, nceording
to age, exposure to light, and soil conditions. I» X. amepeeliurie, N Fevtedig, V.

'i{Uatoria Ihe pitcher is often unrformly green in A", gnwlis, N. khasiana and iV.
/ i j8 green Juiii liriizly spotled or ¢n sUTUKi-il with red or crftnaon; in A"
i, V. XorthititPi aad Y. A eseant diois ahl grecu with sharply defined and
often extensive spots or blotclio« o leep crinwon  bne; while in M outguinea,
\. Edwardsiana and V. IwHOM it is largely or wholly bf @ wich scwtal or uimson
color. NN. Rafflesiana var, nivea ¢nil K ‘uflbidygs bear pitcher* thai are typicalI
a porcellanous whrte color with deep crimson blotches. Sirme - 5 104 .orpbic

in color aswell as shape Tbua the
f I\ Taigic lower or soil pHehera
R ot Nooampeding wee qtiVen in lhe
i\ W 1 wild stale richlj blotched with crim>
L VWL son, wiiilf i aerial and snlate pit-
=4 'Y/ chere dilin be almoet or wholly green.

- Similar variation is seen in N. ntata,
f0o 0 N Maerarlonel) N. rgjah. Green and
1] red varieliea of the same species are
. _ £ R not mifreqnent, as i V. Jic otlcarata;
\ ) A'. dissiUatoria, and to -\ certain

e ! , f 17/ degr® V. Soffiesana. SelTes) 1ra-
: - vellers Itive commenled  he fact
] _ that the lit*=al, more shaded and even

- most-covered pitchers of such species

as -Y. r-ijah ami X filicnesdsione are
much more lilghly eoli'i'd ihimarcU ui
>Siiu-i>x]]ostil caudine pitdiers, itiough
Lhe exad explanation of Hits does 1!

7/ p, . yd seem to have lwen given.

/8 P b The l'uii'lium'nta color ol thfl
R ) . A7/ pitcher may be somewhat modified in
W | o9 D appearance Py loca or general hair

c p ovedings.  Thus ihe green ptbhers

Fiz 11 nonl o osntkt* loaf. 1 Fuling <>|I . iiDjfiifliuee// - KOd A r; a~-a.*al.'

rudimit At <MitmDCfo® rleprefdsit for pittlior @S0 e '!"nWOh'gr?en pitchera

cavity /I More ulraceed suge. C Terminal part . i//usa may be Itixrwniah-green or
of I<ii. O Leaf eat above ji . potialur buse, browniibrerinuoii in Lhis youne state,

be lnmer rutiiment ctwlinuou pilchisc wings,  owing lo Mr- iiinindiini'c of long i-'ii'i-

b dupre&s<m uu] UJ, t tenr o500 wth dateral glnous hairs. In X. atlHM" _,'I.f_r',,.,-!r,._
e "4 AT Boot a8 and to a le*s degree in iU probable

hybrid . c/nefe. H white belt of long
stelliile hairs in the former, and ol brownish-while bain in Ihe lalter, surround tlie
pUeher margin beneath the [icristome.

The iiisi-itmiion of veins throughout the pitcher waQ is in all cases copious. The
circle o viBod&r bundles that entm-s tbe lidse of the pitcher from the tendril, spn/ads
outinto two systems. One of theae, pursniuir n ventral or uppttr couise consinU of
two main lateral veins that ran upward along the edges <" Li> nidenei-OQi rttntrai
part of the pitcher. From these v:ins pass outward fnta the venteal lamfnw lobis or

winga when rach are well developed, and |nward across the ventral ttea between Hie
wings lo unite with "n® m- more median veins Hrnt run up the front "i the i"™her.
'Ue swoad and mo¥e a&unds&l «vstemn s posed>i®  Dunvermis veins that ecurve
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outward and run upward along ilie lateral nnd dorsal sides of (lit; pitcher, till Ilig]
approncli thi: pitehier oeitice. The laleral vlos, o« well a5 the upper ends of the ventral
ones then carve graceful);) >wnd toward the dorsal region, <rd in tin-ir ¢ an¢ frive
of minor bundles tha nm up into the «ib*ldnee of the thick cormnzated perisidbe
Jer/' each bundle divide? n}<>n# th>- inner margin htu>- -jjJ) smaller brandies ilia sur-
round tint  nutginal clands of the v The recurved lateral and lhe dorsal \e|n8
converge and thi..d toward the pomi ef msertlon o o the Ed, into wbilh ‘her wiv
off two liniin vohis. Their now attenuated extremities end in the dorsal spur, sHuuled
belind and near the point of insertion uf the lid. ‘lhis

spur has therefore generaly and rlghtly been regarded as

the organ|t apey b drane Py i /
A iotewor by relatlon ol the <ins ol Lbe pitcher is _

Did every cland. srhether external or interna in posi- '

Hon, ltus a bundle termination ending in or around it. 4

This can be beautffall] demonstrated to Ihe nalied eve, a o

1y macerating B pitcher in hot, potash solution for =o e

40 minules, and then removing the outer and inner epi- B

dermis in water; The toot«r ro-ophyll tissue readltj lg// .

washes away, and the bundle twtga thai supplied the \-“1&;-.5 B

Litids ajji<jH' us fine branch terminations of the vae- % | [

calar networlt ol the pitches. f~"1% r
The alluring glands of tliv lesf Bra readilj visitle (o \ .

the naked eye, and ore moie or less devel>pd from the %

base of Uie petiole to the perislome and the outer Bd LAY

surface. Their microscopic structure is d*:cribed later '

*p. n). In sucii spedes as A%, amj /e and N. - 5

flesicpa they are searce over tint petiole and lamina, bui »

few maj be observed aong the sides of the towei nuidril

surfaci. u mimite papillnr swellings (hal cxuee a aved

juice in fresh leaves. The are wmewna moroabondanl

over the pilcber winjes, loss o oret tim dorsal part of

pitcher, in A. Vcticku, AT. fchisiwne, and A. wearima

they are Crequenl over llio petiole ami Lcwer lai ninoe

sorface.  in If, Xuitfu-ifff and N. songuinn tho) are .-

also found on the upper Inniindt: sorlace the Lendri! and !

the p|tChed Hi m A tiealearata lt!"\ atlnin lorgest % -

Sze and an' quite ul L flere the: n form : —

gjjitin.ns warti along Ua* 5|des of the ji the midei i. Pig.l. SepentAtt _ e Wt
and Hi*- ‘radn TUckO glands, in comiunct i with I - mideib
dluring elands of the slem, tempt insects Siaad ) : sy
their *****‘'on, to the v'*'"' mouth or to the litl. In- s SpEodisLiio g
hol 1] rv weather ihe swed “oorelion mns cvon — ;€ uper

| { comruy

us to appear as a fine wiiit<- vermiform thread alfi e [ S, ¢ ,nfh,.,,_“:

to the orifice ol the gland.

[ G [ nlivi nd odig Ve

"o perialu .. t corrugBted rina of the pitcher mrfaee <ith digestive glandt.
(Pig. *" ' = & conspicuous feature in nearly all species of After Sachs.
the ffenim. ff, JjQwii Pig, I|t El this onlv species 1o which
H i® "developea the Jotchers marcm DK rititfghi and somewhal  raAexed. Along i’
hiner margin an i« .steI loNuddinal videes, Hint Indicate vascular bundles i»
verserg Hit tntenn! tsine. ool cots beow the edge in a deeply sunk maiwing
gland thai e Ly o *ta&\\ papiiar pore. The porel coUectiyftlj form a dol ted line

ah out i—6 mm beneath lhe edge of Uie pitcher The lyplced pertiUnne is formed in
part from incurving of the margin, wbich up to the period of opening ol * the soung
pitcher is » ttslfonn rim tha project* upward under the ehwelj Dtting Bd. ta par!
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also it results from growth and recurving of a circular area below the rim, that ap-
pears as a circular swelling below and outside of the lid in the young pitcher. The
zone of tissue just beneath the recurved portion often develops a copious fdt of hairs
that attain their maximum in N. albo-marginata, the rim of which is subtended by a
white tomentose band. The convex surface of the mature rim is firm and shining,
owing to heavy cuticularization of its epidermal cdls. It is traversed by fine or pro-
minent parallel ridges that are above and in line with vascular bundles. Its surface
affords a very insecure foot-hold for insects. The ridges are usualy prolonged beyond
the infolded margin as teeth of varying length. While the ridges and teeth are very
fecbly developed in N. Rcinivardtiana, they become long evident processes in N. mel-
amphora, N. villosa and iV. Edivardsiana. But their most striking development is
reached in N. echinostoma, where the entire rim has become split up into a double
row of incurved teeth that project toward the pitcher mouth. Round the infolded
margin of the peristome, or toward the tips of the teeth are pores that correspond to
those already mentioned in J. Loivii. These open into longer tor shorter canals, that
are in line with, and act as ducts for, the deeply embedded marginal glands. From
these glands a sweet juice is discharged that is greatly relished by insects. In relation
to the dze of the pitcher, the widest and most perfectly inclined peristome is that of
N. ampullaria (Fg. 13). Those of N. Northiana, N. rajah, A", sanguinea and N.
Veitehii form a wide conspicuous often richly colored "frill" round the mouth. But
more commonly the peristome is a nearly uniform circular collar, as in iV. gracilis,
N. khasiana and iV. phyllamphora. It attains huge proportions in iV. villosa (Fig. 9)
and N. Edivardsiana (Fig. 16, p. 53) where it is a broad cylinder elevated at rather
distant intervals into plate-like ridges that are continuous with the long marginal
teeth. In severa species, notably A". Hemsleyana and N. Bafflesiana the peristome
and pitcher wal are greatly elevated posteriorly into a high neck that bears the lid.
The upper halves of the peristome, in the latter species, are widened out, while the
ridges and teeth are decurved toward the pitcher orifice. This becomes more pro-
nounced in N. bicalcarata, where the uppermost parts of the peristome are lengthened
out, decurved, and tapered into two hard sharp pointed spurs or spines that overhang
the pitcher orifice (Fig. 14). Burbidge's explanation of their significance seems good.
He observed in North Borneo that the pitchers of many species are visited by the small
rodent Tarsius spectrum. Perched on the pitcher margin, it bends in its head and
neck, scoops out the caught insects and devours them. But if it attempts such action
with N. bicalcarata the two sharp spines often transfix it by the nape of the neck,
and tumble it into the pitcher, or frighten it from attempting such action on other
pitchers of the species. Another suggested explanation of the spines has recently been
made, by supposing that they exude honey drops by their tips from a few marginal
glands that are so placed as to cause an insect that attempts to sip, to drop dof into
the pitcher cavity. Such may be a partia reason for their gradual evolutionary selec-
tion and development, but Burbidge's view seems more natural.

The lid or operculum (Fig. be) is aways developed, but it varies from a small
narrow eliptic process as in A" ampiillaria (Fig. \ 3) to large cordate or reniform
expansions as in A". rajah and A" bicalcarata (Fig. 14). Bower and the writer have
both suggested, from embryological (Fig. 3¢) and morphological evidence that the lid
is to be viewed as two peltately fused laminar lobes or leaflets. Bower regards them
as ledflets that are distinct in morphological value and continuity from the laminar
lobes in front of the pitcher, and from the basal laminar halves. The writer views
them as lobes of the primitively continuous lamina, that have early become rounded
of and fused in peltate fashion in front of the spur to form the lid, while later and
less perfect separation of the pitcher wings and the laminar lobes has occurred. Each
lid shows, in most species, two strong and somewhat approximated veins running into
it, and distributing minor median and lateral veins. Its apex is often emarginate or
indented. Its external surface closdy agrees with that of the outer pitcher wall, dike
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in color, in hair-development, and in the presence of occasiond dluring glands. Its
internal surface may be entirely devoid of nectar glands as in the rudimentary lid of
N. ampullaria, but in most species it is richly studded with glands whose sweet
secretion is atractive to insects. In V. alata, N. Boschiana, N. Burbidgei, N.
Veitchii and N. maxima (Fig. \ 8) the inner base of the lid is expanded into a ver-
tical crest that is copioudy covered with glands, while in N. maxima an additiona
tongue-shaped or a times filiform outgrowth starts from near the lid apex. Two
species only, N. Loivii (Fig. 19) and N. Macfarlanel develop long attenuate hairs
from the inner lid surface, that are scattered amongst the nectar glands. In N. ten-
taculata (Fig. 15) a few similar hairs spring from the outer lid surface, often near the
margin, but such are absent in the var. imbe'bis, while the hairs may be few on the
inner lid surface of N. Maofarlanei. In developing pitchers that have almost attained
their full size, the lid is applied very closdly to a circular or oblique area, beneath
the as yet uniform margin of the pitcher, and above a dightly bulged part of it. So
tightly is the lid applied, and so closdy do the hairs of the zone interweave, that the
pitcher is thoroughly air-tight, and considerable pressure is needed to force open the
lid, or to burst the pitcher. At such a stage in development, one can readily see by
shaking the pitchers of most species, that a considerable quantity of liquid has already
accumulated at the bottom of the pitcher-cavity. This has exuded from the inner
pitcher wall, and is neutral in chemica reaction.

. The calcar or spur is a short straight or more often curved process, that pro-
jects from the posterior apical part of the pitcher, behind the insertion of the lid.
This has properly been regarded as the organic apex of the lesf, dike on embryologica
and morphological grounds. Thus in the embryo pitcher the spur is the terminal
pointed apex, beow and in front of which the future lid originates as a usualy bilobed
process, and the future pitcher cavity as a smal depression (Fig. 31?, C). In the
adult pitcher aso the vascular system converges toward the spur and in part ends in
it. It is usualy a smple filiform attenuate process, but in several Australian species
it is flattened from above downwards, while in N. ampullaria (Fig. 13), N. tcntacu e
lata etc. it may bear severa paired or unpaired lateral processes, that the writer -
views as greatly reduced ledflets. ‘

Anatomy (Anatomische Verhaltnisse). Root system. Transverse section of a
young root extremity shows an epiderma layer with dark brown cdl wals. The free
face of each cdl is considerably thicker than the lateral and inner faces. From this
layer originate the abundant dark brown root hairs. The cortex consists of three
rather irregular layers of rounded cdls with brown dlightly thickened wals. These
contain many small single or aggregate or compound starch grains. The endodermis
is a layer of nearly cubical cells containing small starch grains. The pericambium is
a single layer of cdls, and from it originate many lateral rootlets, but a considerable
number fal to deveop. The vascular bundle system is stated by Zacharias to be
tetrarch in N. Scdmii, pentarch or hexarch in A" phyllamphoru. But in any one
species the vascular system of the tip is tetrarch, but by splitting of one or more of
xylem and phloem arms higher up, it usualy becomes hexarch! The 4—6 protophloem
patches consist of a smal centra patch of phloem cells, surrounded by seve tubes.
The protoxylem consists of a few spira tracheae a the tips of the arms, that are
succeeded centripetally by elements that become greatly lignified, and constitute a central
tracheidal patch. By cambid formation between the protoxylem -and protophloem,
metaxylem and a lirst a limited amount of metaphloem are laid down, aong with
4 — 6 uniseriate medullary rays. Simultaneoudly the pericambium reorganizes as a cork
cambium, and begins to lay down cork. Succeeding death, and sSloughing of, of the
cortex and epidermis occur. The cork developed consists of severa layers annually, -
each formed of shdlow cdls of reddish-yellow hue, that give the characteristic color
to the older rootlets. From the second year onward decided additions are made to
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" the metaphloem, which becomes a cylindrical zone of considerable width. The metaxylem
develops the same elements as are to be treated of under the stem.

Stem system. The anatomy of the ssem was studied by Schultz and Kor-
thals, but more recently in athorough manner by Zacharias. The following account
confirms, and only in some points extends his observations, specially as pertaining to
other species than those studied by him. Transverse sections of the ssem of N. Hookeriana
through the firg internode beneath the expanding leaf, show a shallow epidermal layer
with cuticularized walls. From it arise many multicdlular hairs. Beneath are 3—4
layers of chlorophylloid odfis with clear walls, succeeded by 12—14 layers of fibrous
cells. These contain a few chloroplasts, and their walls are strongly thickened at the
angles. Isolated spiral cells traverse the fibrous tissue at irregular intervals. Beneath
this is a zone of loose cortex tissue, composed of very unequal cells. Some of the
smaller ones enclose small sarch grains, some. conglomerate crystals, a few contain
chloroplasts, and some are spiral cdls of rather large diameter. The endodermis
(Fig. ") is a regular layer of cels with thin walls. The cdls contain small starch
grains. Internal to it are 2—3 angular small-celled layers, succeeded by a reatively
broad zone of large spiral cdls, that are linked together by small thin-walled ones.
Though thus peculiarly modified, if we accept present histological classfications, this
double zone must be regarded as a highly specialized pericambial layer. The remaining
plerome tissue within the last, indicates commencing modification along various lines.
A rdatively large amount in the centre is converted into pith tissue. This differentiates
in part into thin-walled cells, that later may become filled with garch grains, and into
large spiral cdls. All of this tissue, as it continues to mature, 0 strikingly resembles
that of the cortex, as to suggest a common origin embryologically with it. But later
methods of wall thickening develop in the pith that cause it to differ drikingly from
the cortex, while the conglomerate crystal cells of the latter have no paralld in the
pith cells. The marginal mass of tissue beneath- the pericambium differentiates into a
ring of cambioid tissue, in which arise the proto-rudiments of the bundles. These
are widdy apart from each other, though they are connected by a ring of flattened
cambia cells. The number of bundle rudiments varies from 29 to 34, and each
bundle consists at first of a few spiral tracheae and companion cells internally, with
phloem cels and Seve tubes externally. But a noteworthy detail, not shown evidently
in the material used by Zacharias, is the formation of a set of pith bundles (Fig. 5)
out of strands of merisem cells. The tissue that originates these is either part of
a wide cylinder, or of isolated strands embedded in the pith, and made up of small-
celed elements, in the midst of which the bundles mature. Each of these pith bundles
is wedge-shaped, collateral, and consists of the usual elements. Ther number varies
from 5 to 8, and while, one or two may arise toward the middle of the stem, the
majority are disposed near or againg the protomeritem zone. Growth in the normal
cambial ring gives rise to interfascicular tissue that fills up the areas between the
bundles, and to numerous uniseriate medullary rays, that run out between the vascular
masses formed. The vascular tissue consists of narrow eongated tracheids with pitted
lateral walls, of broad quadrangular indurated cells, and of pitted or porous vessels of
varying diameter. One to six rows of this tissue may intervene between each pair of
medullary rays. Divison into annual rings of growth, is as a rule impossible, since
tissue is laid down with perfect and more or less continuous uniformity. But the total
number of elements in depth, even in a threeyear-old stem, is not great. During
the second year however, an interesting change takes place in the region of the peri-
cambium. The outer cells begin to divide, and cut of a typical cork tissue (Fig. §Bg)
composed of shallow pale-yellow cells, much resembling those of the root. This cork-
formation causes gradual shrivelling, browning and decay of all the tissue outside. By
the fourth or fifth year therefore, in such species as N. ampullaria, N* gracilis etc.
this decaying tissue composed of epidermis, fibrous and cdlular cortex, and endo-
dermis, bursts lengthwise, then transversdy and finally scales off. In such species as
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X. bicalcarata this tissue only begins to separate by the 10'""—12" year. Findly as
the stem matures, rounded elements in the cylinder of spiral cells of the pericambium
become increasingly thickened, till the lumen of each element is greatly reduced or
almost obliterated (Fig. hBh). These elements are most abundant next the outer phloem,
but are also scattered throughout the entire zone in some species. In X. ampul-
laria they form a discontinuous mass of greatly thickened scleroid elements around
the phloem. _

The stem and branches of many species may be abundantly covered with hairs
of diversfied structure, but as these resemble leaf hairs, they will be treated of under
that heading. The nectar-glands of the axia parts however deserve specia mention,
not least from their striking resemblance to simple animal glands. Fig. 1A, is a sec-
tion of a gland from the stem of X. phyllamphora. The epidermis has become deeply
and sharply involuted. It has divided into three layers of gland tissue, of which the
surface layer is deeply columnar. This lines a lumen that is lenticular below, con-
stricted above, and that again widening, opens by a small circular orifice that discharges
the sweet secretion. The three glandular layers of cdls contain rich finely-granular
protoplasm. Beneath these are two layers of bead-shaped cells, which in position and
relation suggest resemblance to the membrana propria of animal glands. A vascular
bundle given df from one of the accessory stem bundles ends in the base of the
gland. A smilar vascular supply exists for al the glands of Nepenthes. The axid
glands attain their largest sze in X. bicalcarata, where the glandular tissue may even
undergo branching as seen in glands on the flower stalk.

The Leaf. The vascular connection and the course of the bundles in the stem
and leaf, have been fully elucidated by Zacharias. The bundles that have bent out
from the main cylinder as leaf-trace bundles, run into the cortex, and after branching
and proceeding for a distance through it, they bend into the leaf-cushion as a double
set of bundles, an inner and an outer. The inner ones are few in number, are of
large size, and lie in part against, in part outside of the fibrous cortex ring. The
outer are small, numerous, more or less alternate with the inner, and run between
the inner bundles and the chlorophylloid cortex. Crossing and fusion occur between
them, but higher up where the leaf cushion is prolonged into the petiole, the large
inner bundles become mainly the strong upper or ventral bundles of the petiole, while
the smaller ones in part become the arched set of bundles of the dorsal surface.
Section of the middle or lower part of a petiole of X. phyllamphora, X. bicalcarata
or others, shows within the epidermis and chlorophylloid cortex, a ventral plate of
cortex sclerenchyma, that may or may not be continued round the petiole as a ring.
Embedded on the inner side of it are the vascular bundles, either isolated or grouped
into patches of 2—4, two such groups usually occurring along the ventral angles of
the petiole. In X. Veitchii and others the cortex sclerenchyma is not continuous, but
sclerenchyma’ rings exist round the ‘individual bundles. All of the bundles that make
up the plano-convex ring are oriented so that their xylem is toward the upper or
ventral, the phloem toward the lower or dorsal side. The cellular tissue enclosed
within the ring has one median dorsa (X. phyllamphora, X. bicalcarata) or severa
ventral vascular bundles (X. Veitchii) embedded in it. Its cells aso may or may not
~contain conglomerate crystals.

The histology of the leaf will be treated of under the following sections, (a) epi-
dermis, [b) epidermal hairs, (c) stomata, (d) epidermal glands, (€ mesophyll tissue,
(*) vascular bundle tissue. The relation of these in the petiole and the basal lamina,
in the tendril and in the parts of the pitcher will now be traced.

(@) The epidermis of the petiole and lamina, in the entire group, consists of a
shallow layer of small cells, protected by a thin delicate cuticle. The cels of the
upper epidermis of the lamina are typicaly polygona and straight-walled, those of the
lower epidermis are more or less sinuous in outline. In X. llafflesiana var. nivea
the upper and lower epidermal cells are aike sinuous, and in sSze as wel as shape



pesemble each oilier.  The "Wiring modification undergoes by Die cpidermal cells of
the corrugated pitché® rim i* described below.

(b) Tin- epidermal iwirs van greatlj in structure and aspect Such *i...lea as

bicaicarata, X. NorOtuwa and \ . tdaicotn may W olnras devoid of (linn,
otbei' spade* liavf a wreatés or Itss abundance <t '>w or tw<J) rarielies. while soine
iumy bear from | ibirt+- to five. Thi- must wide); dislrihuted, aml apparent); Hie mosl
pnporlanl physiologically, are th>' in-mui peltate liairs (Fig. r, . These may N slightly
paised above, o oonoo level with, or somewhat smili below Utr level <<i the epidermis,
and il,.i persutj wen in species thai art' destitute nf other nnir covering® as in 2v.
ventricosi.  They "tii'ti becoBM promineni as small brown "i>*iis in berbaritun g<cinens
[aill bair springs from a dli(iq)lv depro»Be(] pwi of 'li>' eajdemtia, and coosirts <f a
stulk-cell nf tridL color ttitil ijettrs a rosette of -1, S or even IB cills accordutg to
Lhei species diiili<'<t. These rosette calls are levd ivilli Ih« epidermia in most species,
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Fig. 0. EpidBrmal hairs of Nepe>thes. AT Sitjfuce viens .2 'siiceeses. of brown peltate h.-r.
I} Brown rosetls fmir. (7Brownbroocbedttttir. /*! Sonwated i i\mbair,—i? Oeur iliin-wttlled
stellate (v of N, Vesteldd Hook, { /¢ ltus ol V, Burkei Miislttrs. — G, H Hairs of .

ladga fy*S(I Point, I<oim. «iig
ilify nirii- in- fijuftdv aiiuudiiiii mi both suifan>s, or more abundant on Hie lower lhan
on Hit' upper ep)derod& From experimental eridence the writer coasidors that ihey
act as moisture absorbent*, mul *> resemble the atnaewhal rimiltu® limr* of 7i/umlein
and other Brorodloda, 'Re nH jrottog epidensal tiasuea . some species are coverod
with protruding bahw, that arc partialj or wholly shed .- tkauifl =~ mctocea, but in
other specee'* the hairs peraist fa the roraaer cote circular epidermal cells, oflea vriih
thickened brown wnKs reftreseal flw repon frooa which the hairs B»TS dropped®
Hardy the bain an: simple and nninelliiltu. tisuiiilv they tut' multicelnlar. In A. tnar
fagascari&uis, rkei 2/« and A. wntrioma short thiek-waned tuurs i 4—I1 cells
are frequent [Kg. */' Lhul mterspersed wiLh tps> are longer filiform htiii'B of &—8 iwlls,
that ure either cylindrical or branched. In X. aBxrtnarginata (lire** types are distmgoish-
able* stellate hairs each made up >f four long nutfatfag iliin-uallcl cells. These
are very abundant over tome parts "f the pitcher, and in a denise ftltcd form make
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5—\ 2-floras densas scorpioideas parvifloras terminantes. Sepala 4, rarius 3, cir patentia
et bas connata, hi floribus (j* oblonga-obtusa, in floribus (* deltoidca acnt.a v. obtusa,
extus ferrugineo-sericea, intus glabra, glandulis parvis pcrithccioidcis per hasini connatain
dispersis. Columna staminea sepalis brevior, glabra, antherac 8, uniseriatae. Ovarium
glabrtim, obpyramidatum 4—3-angulum, stigma medio depressuni, 4—3-lobatum, intus
stigmatosuni. Capsnla 10—1 2 mm longa, nitida, 4-v. 3-gona. Semina 4 mm longa,
fusca, breviter appcndiculata.

M alagassisches Gebiet; Seychellcn: Insel Mahe, 700—900 m (Perville n. 98!,
Bouton, Blackburn!, Barkly!); Mahe "ot common, in wet places by the side of
running water at an elevation of about 1500 feet" (Home n. 315!, n. 575!); Insel
Silhouettes, auf dem Trois Freres Gebirge (Wright!); auf dem Gehirge (Home n. 576!)

2. N. madagascariensis Poire!, Encycl. moth. Bot. IV. (1797) 459; Willd. Spec,
pi. IV. p. 2 (1805) 873; Brongn. in Ann. sc. nat. |. (1824) 45, t. 5 f. 2; Korth.
Verh. Nat. Ges. Bot. (1839) 41; Spach, Hist. nat. veg. XllIl. (I 846) 325; Blume, Mus.
bot. lugd. batav. 11 (1852) 9; Morrcn in Belg. Hort. Il. (1852) 229; Hook f. in DC.
Prodr. XVII. (1873) 92; Masters in Gard. Chron. s. 2. XVI. (1881) 685 cum ic. Xjl.;
Scott-Elliott in Ann. of Bot. V. (1891) 376; G. Beck in Wien. 111 Gart. Zeitg. (1895)
226; Drake d. Castillo in Bot. Jahres. XXX. (1902) 547; Dnbard in Bull. Mus. d* Hist,
nat. XlIl. (1906) 02; Veitch, Hort. Veitchii (1906) 302. — Planta brevis erecta sub-
scandens. Caulis 0,75—1 in altus X 7—13 mm crassus, cylindricus, juventute dense
ferrugineo-pubescens, demum sparse pubescens v. glaber. Folia 12—30 cm longa X
3—8 cm lata, coriacea, petiolata; petiolus 2—5 cm longus, alatus, alae basi expansa
decurrentes et fere ad nodum inferiorem attenuatae, superne in laminarn gradatim
ampliatae; lamina elliptica ovalis v. obovata, juvenilis dl fusco- v. ferrugineo-pilosa,
adulla glabra, supra viridis subtus viridi-ruhra v. rubra, nervi longiludinales in paria 7,
rarius 8 v. 9 dispositi, paria 3—5 intima a medio v. versus basim costae orientia,
par intimum 7—14 mm, par secundum 8—19 mm, par tertium 11—23 mm a costa
remotum, paria reliqua proportione decrescenti, nervi transversi oblique ascendentcs et
reticulati; cirrhus 20—30 cm longus, piano-convexus, gradatim versus basim ascidii
ampliatus; ascidia 10—15 cm longa X 3—5 cm lata, juventute ferrugincn-pilosa, demum
sparse pilosa v. glahra, dimorphia, inferiora ampullacea v. subventricosa, rubra, alae
ventrales a bas fere ad os late expansae, ciliatae, os obligtiuin ovatum ve subor-
biculare, postice in collum latum triangulum olonpalum; pcristomium 5—14 mm latum,
cvlindricum, rrebro striatum, margine intus suhtilitcr dentntum; operculum 3—5 cm
diametro, orhiculuri-reiiilornie, cxtus ferrugineo-pubescens, intus glandulis paucis inagnis
circularibus a medio mar”inem versus minoribus obsitum; calcar 4—6 mm longum,
obtusum, decurvatum; ascidium intus feve ad medium glauco-purpureum, opacum et
deducens, inferne nitidum glandulosum et detinens; ascidia superiora infundibuliformia,
rubro-viridia v. viridia, alae ventrales inferne angustae non ciliatae, superne ad nervos
prominentrs reduclae, os transversum circulan? postice non v. vix clongatum; peristomium
parte postico-laterali znh expansum; ascidium intus superfine angusta superiore trian-
gula gluuco-purpurea, oj>aca, et deducente, inferne nitidum glandulosum et detinens.
Inflorescentia 20—40 cm longa, paniculata; pedunculus 10— 12 cm longus; panicula
anguste triangula, ramis oblique asrendentibus, in gvnias densas scorpioideas terminan-
tibus;, pedicelli <t sepala f<MTUginco-soricea. - S?pala ovata, intus glandulis inultis ininutis
obsita. Columna staminea glabra, sepalis brovior, antherae 10, convolutae, subbiseri-
atac. Ovarium ovatum, 3—4-angulum, dense ferrugineo-sericeum; stigma sessile 3—4-
lobum, lobis profunde sulcatis. Capsnla 13—15 mm longa, sparse sericea, nitida, ovatu,
valvis stigmaliferis triangulis bilobis, intus depressis. Semina 6—7 mm longa, brunnea.

M alagassisches Gebiet; Mada”askar: Ohne genauen Standort (Commerson
und Chapelier, Humblot n. 400!, Curtis!); Tani-fouc in der Prov. Be-tani-mena
(Hilsenherg!); "Centrd Madagascat (Baron n. 1707!, 2735!, 5979!); bc Fort
Dauphin >pedty soil and sandv, sometimes in nmrshesc (Scott Elliott n. 2302!)

Einheim. Namen: Kapok, Ponga, Amrainatico (Spach).
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29. N. melamphora Blume, Cat. Hort. Buitenz. (1823) IM ct Mus but. lugd.
batav. 1. (1852) 8 t. 1; Hook. i'. in Trans. Linn. Soc. XXII. (1859) 423 et in DC.
Prodr. XVII. (4873) 101; Beccari, Mdesa Ill. (1886) 13; G. Beck in Wien. 111 Gart.
Zeitg. (1895) 186; Hemdey in Cat. North Gal. Kew. ed. 4. (1886) n. 662. — iV. gym-
enamphora Reinw. in litt. ad Nees v. Esenbeck in Ann. sc. nat. IIl. (1821) 365, 1. 19,
20 f. 1, Korth. Verh. Nat. (iesch. Bot. (1839) 32 t. 3; Mig Pl. Jungb. (I 851) 169
et Fl. Ind. batav. I. p. 1 (1855) 1072; Massart in Bull. Soc. Roy. Bot. Belg. XXXIV.
(1895) 253; Heinricher in Ann. Jard. Bot. Buitenz. ser. 2. V. (1906) 277. — Non
N. melamphora Villar in H. Filip. ed. 3. IV. (1880) 173 quae N. Blancoi est. —
. Planta robusta ramosa scandens. Caulis 2—3 m atus X 7—10 mm crassus, ascen-
dens v. prostratus nodosus subrhizomatosus et ramos ascendentes ferens, rami prostrati
ad nodos radicantes et fasciculos ascidiorum circiter 5—10 gerentes ut in N. ampul-
laria, rami ascendentes obscure trigoni glabri v. sparse hirsuti. Folia ramorum prostra-
torum 4—5 cmlonga X 1—1,5 cm lata, sessilia, fasciculata; folia raniorum ascendentium
20—35 cm longa X 5—8 cm lata, remota, lanceolata v. obovata, sessilia, basim versus
angustata v. in petiolum breviter alatum producta, * -amplexicaulia, non v. raro leviter
decurrentia, supra glabra subtus ferrugineo-puberula demum brunneo-punctata, nervi
longitudinales in paria 5 rarius 4 dispositi, par intimum 9—12 mm a costa remotum
et a medio v. infra medium costae oriens, par secundum 13—17 mm a costa remotum
et a quarta inferiore costae oriens, par tertium 14,5—19 mm a costa, par quartum
15—20 mm a costa, par quintum 155—21 mm a costa, tria ultima a bas fdlii
orientia, nervi transversi obliqui ascendentes; cirrbus 10—20 c¢cm longus piano- v. con-
<avo-convexus, ferrugineo-pubescens v. glaber, ascidia 8—16 cm longa X 2,5—6 cm
lata, semimembranacea, dimorphia, inferiora (terrestria) saepe fasciculata, ampulliformia
v. ovata, ferrugineo-hirsuta v. subglabra, rubro-viridia maculis magnis purpureis et
gtiperliciebus irregularibus diflfuss aae ventrales 6—8 mm latae, longc ciliatae, os
obliquum, postice in collum triangulum elongatum; perisomium 6—15 mm latum,
autice cylindricum et dt angustatum, postice zb transverse expansum et in collum
sursum elongatum, crebre striatum, margine intus longe (%—5 mm) pectinatum; oper-
culum 4—6 cm longum X 3—4,5 cm latum, ovatum, bas leviter cordalum, extus
purpureo-maculatum et dz ferrugineo-pubescens, intus glandulis parvis magnis ovalibus
per medium obsitum; calcar 7—10 mm longurn filiforme simplex v. 2—3-fidum,
pubescens; ascidium intus per quadrantem v. trientem superiorem glauco-purpureum
opacum et deducens, inferne nilidurn glandulosum ct detinens; ascidia superiora ali-
qguanto rara, cirrhi foliorum saepissime ascidiis abortivis terminati, ascidia cylindrica v.
infundibuliformia, aae ventrales angustae Zz ciliatae, v. ad nervos prominentes reductao,
os leviter abliquurn in collum breve elongatum; peristoinium aequale; operciihiui cor-
dato-orbiculare, 3—5 cm latum, intus ad duarum partium spatimn glauco-purpureum
opacum et deducens, inferne fusr.o-purpurctim glandulosum et deiinens. Inllorescentia
25—40 cm longa, ferrugineo-hirsuta demum inferne glabra; pedunculus 10—25 cm
longus, racemus * laxiflorus, pediceli 12—20 mm longi biflori v. superne uniflori,
saepe bracteolati. Sepala ovalia, extus et per inarginem inleriorcin ferrugineo-tornen-
tosa, intus copiose glandulosa. Coluinna staminea sepalis aequilonga v. longior, fer-
rugineo-puberula demum superne glabra; antherae 8, rarius 6, uniseriatae. Ovarium
ovatum, breviter pedunculatum, ferruginfo-pubescons; stigmata 4 crassa, prominent in,
leviter sulcata. Capsula 30—35 mm longa, pedunculata, parre pubescens v. birtella,
valvae lanceolatae, stigmatibus leviter inclinatis obscure bilobis. Semina | © nun longa,
gracilia altenuala.

S. \V. Malayische Provinz; Java: Mahe, in der Nahe von Solfatar Kawaspanda,
1500 m (Rcinwardtlj; auf dem Berge Pangerango bel Tapos, 1000 m (Junghuhn
n. 564!); im westlichen Tele von Java (Blume!, Kuhl!, van llasselt, Kort-
hals!); \W Tjibodas (Fleischer!, Rngler n. 4844!); Pangernngo boi Tjibodns, 2:i00—
2700 in 'Beccari!, Kurz!); nuf dem Bcrge Maabar, 1200—2?<HI m 'Vnd. r~omn
n. 2so .



















































Nepenthes. 73

54. N. Veitchii Hook. f. in Trans. Linn. Soc. XXIl. (1859) 421 ubi cit. cst descr.
in Dot. Magaz. (4 8'>8 t. 5080 sub nom. N. villosa err., et.in DC. Prodr. XVII (4 873)
96; Masters in Gard. Ghron. (4872) 542; André in Ill. Hort. XXIlI. (1876) 192, cum
icon. 261 quae X. lanata err. nom. est; Burbidge in Fl. Mag. s. 2. (1877) pi. 265
et in Gard. of Sun (1880) 60, in Garden XXVII. (1880) 542, pi. 237; Masters in Gard.
Chron. s. 2. XVI. (1884) 780, f. 152, 781; Burbidge in Gard. Cbron. XVII. (1882) 56;
Watson in Gard. Cbron. s. 3. XX. (1896) 239; Burbidge in Journ. Roy. Hort. Soc.
XXL (4897) 259; Miller in Cycl. Amer. Hort. Ill. (4904) 4072; Veitch, Hort. Veitchii
(1906) 484. — A", lanata Lindl. in Gard. Cbron. (4 854) 375 (nom. nud. sine descr.);
Andre in 111 Hort. XXIIl. (1876) t. 264, vide supra; Masters in Gard. Cbron. s. 2. XVII.
(4882) 478; Bcccari, Malesia (4 886) 6; Veitch, Hort. Veitchii (4906) 302. — A'. villosa
Hook. f. in Bot. Magaz. LXXX1V. (4 858) t. 5080; Lemaire in Ill. Hort. XVI. (4 869) 45. —
A'. sanguined Masters in Gard. Cbron. s. 2. XVIII. (4 882) 808 nom. err. pro A'. Vaeitchii
guae descr. et depict est. — Planta epiphjtica prostrata, dishVha, luteo-viridis. Caulis
1—45 m longus X 8—42 mm crassus, cvlindricus v. plerumque elliptious, sinuosus
nodis disticbis, internoditi brevia v. :h elongata saepe per superficiem glandulis allectantibus
tuberculata, fusco-villosa. Folia 4 5—50 cm longa X 5—10 cm lata, allernanlia, saepe
decurvata et circa arborem amplexicaulia, coriacca, petiolata; petiolus 3—40 cm longus,
lateraliter compressus, alatus, alae verlicales medium versus angustalae, ad basim dila-
tatac et ad '/ amplexicaulcs oblique decurrentes, externe glandulis alleelantibus dt
tuberculatae, supernc in laminain abrupte v. gradatim amplialae; lamina late elliptica
v. obovata, apicc acuta obtusa truncata v. cordata, in foliis nun ascidiiferis amplissima,
in foliis ascidia magna gercntibus db reducta, supra luteo-viridis glabra, subtus rufo-
v. fusco-villosa, marginc fusco-ciliata, nervi longitudinales in paria 5rarius 4 v. 6
dispositi, omnia a basi orientia et ad apicem in cirrbum incurvata, par intimum
15—20 mm, par secundum 22—30 mm, par lertium 26—36 mm, par quarlum 29—
40 mm, par quiiiluui 30,5—42 mm a cosla remolum, nervi transversi versus costam
angulo recto dispositi, costa crassa subtus prominens; cirrhus 8—20 cm longus X 1—3 mm
crassus, sursum in ascidium gradatim ampliatus, fusco-villosus; ascidia \t—30 cm
longa X 5—8 cm lata, monomorphia, oblique inscrla, cvlindrico-ovata v. subcylindrica,
luteo-viridia rarius rubro-viridia maculis purpureis, fusro-'villosa, alae ventrales expansae
ciliatae basim versus angustatae ante os auriculatae, v. alae angustae, leviter v. non
ciliatac, os ovatum obliquum postice in collum triangulum elongatum; peristomium
45—60 mm latum, anlicc angustatum marginibus incurvatis et recurvatis, lateraliter
extus late expansum et ad marginem planum v. undiilalum, intus ifc indinatum marginc
pectinatum, superficies per marginem interiorem dense et crebre striata, striae mar-
ginem exteriorem versus divergenles, luteo-viridis v. rubro-viridis, operculum 4—8 cm
longum X 3—5 cm latum, ovalo-ohlongum, luteo-viride, v. rubro-viride, cxtus fusco-
villosum, intus sparse villosum, basi in earinam auriculatam expansum, glandulosum,
glandulae per medium magnae, ovales, marginem versus minores;, ralcar 45—20 mm
longum, recurvatum; ascidium intus per collum triangulum glaum-viride, opaeum et
<leducens, ab ore inferne viride v. luleo-fuscum, nitidum glandulosum et detinens, glan-
dulae superne parvae, immersae, inferne magnae, ovales, discretae, zh exsertae. In-
Ilorescenlia 25—35 cm louga, fusco-tomeulosa; pedunculus 4 2—45 cm longus; raccmus
subdensiflorus v. densiflorus; pedicelli 8—4 0iftm longi, billori, rarius versus apicem
racemi uniflori. Flores 7—8 mm diametro. Sepala obovata, extus fusco- v. mfo-
lomentosa, intus glandulis mullis minutis dispersis obsita. Columna Klaininea tenuis,
sepnlis longior, sparse villosa; anlherae 8 uniseriatae db convoltilae. Ovarium ellip-
ticum, rufo-tomenlnsum; stigma pcltntuin  (juadrilobalum. Capsula 25 mm longa,
lineari-lanceolata, nitida, sparse villosa, valvae lanceolatae stigmate piano triangulo
coronatae.

S. W. Malgvische Provim; Borneo: Auf dem Berg Gunong Mooloo, 300—900 in

(Lobb n. 14%!); Gunong Mooloo und Lawns Flust (Low!); Lawas FIUBS (Burbidge!);
auf (Inn HI T4 Suitnln.ii- 1,0 Kiii.s... n


















































