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ABSTRACT

Pitcher plants are chiefly carnivorous by nature, as per the name they are
meat eater plants. They mainly feed on small insects, small animals and
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often some small birdswhich are attracted towards these mysterious meat Digestion;
eater plant. They have admirable colors property, sweet secretion, and Importance;
production of secondary metabolite for digesting their prey. There habitat Uses.

on which they grow in scantily developed soil and obtain main nutrient
through entrapping their prey. They produce extranitogen and it contains
largest group of pitcher plant families. Nepenthaceae and Sarraceniaceae
are the best-known and leading groups of pitcher plantsand in Indiathree
familiesare known. Involvement of the mechanismand Digestion arerelated
to these two main leading families. For the medicinal purposes they are
mostly used and often as ornamental plants they are mostly preferred.
Future need of these plants could replace pesticides; these plants could
be grown in between the other crops in order to entrap pest and other
insects which are mainly responsible for annihilation of crops.
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INTRODUCTION

Haveyou ever heard of meat-eating plants? Just
like several animal species, various plant speciesare
carnivorous—that is, they consumeinsectsand other
sma | animalsfor aprimary sourceof nutrientsand min-
erasfor growth. Instead of actualy eating insects, car-
nivorous plantstrap them by variousmeans, depending
onthekind of plant. After animalssuch asflies, grass-
hoppers, and spiders aretrapped, apool of enzymes
secreted by the plant digeststhe prey. They areaso
known as pitcher plants, Carnivorous plants, and In-
sectivorous plants. Theinsectivorous plantsoften have
numerous attractions such as dazzling col ors, sweet
secretion and other pryingto lurestheir innocent vic-

tims®

Carnivorous plantshave adaptationsto draw inand
trap animals, and absorb nutrientsfrom their bodies.
Moaost carnivorousplantsaremoderately diminutive, and
incapabl e of preying on anything superior than insects
(the term “insectivorous plant” is sometimes used),
though afew areknownto trap lizards, rodents, and
smdl birds. Carnivorousplantscontain chlorophyll and
can use photosynthesis to make carbohydrates, like
common plants. But, they grow in habitatswith poor
s0il, and benefit from the extranitrogen and other nutri-
entsthat they can obtain from capturing animals. The
purpose of carnivory may be to advance the competi-
tive advantage of the plant throughincreased biomass
or through flowering and seed set(?4
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Heretheleaf laminaismodifiedintoapitcher like
structuretheleaf apex ismodifiedintothelid of the
pitcher. Thecolourful closureislined with aring of nec-
tar glands. Theupper region of the pitcher bearsmany
digestive glandsfollowed by adippery surface. Itsbot-
tom containsacidicfluid. Insectstrapped by thepitcher
are digested by the enzymes secreted by the glands
and absorbed by the pitcher. Carnivorous plants are
found in many partsof the U.S., but are particularly
abundant and diverse in somefloodplainsand small
wetlandsin the South-east. Pitcher plant availablein
Indiais Nepenthes khasiana.[>1

Pitcher plantsare carnivorous plantswhose prey-
trapping mechanism featuresadeep cavity filled with
liquidknown asapitfal trep. It isfar and wideimplicit
pitfall trapsevolved by epiascidiation (infolding of the
leaf with theaxadia or upper surface becomingthein-
sdeof thepitcher), with sdection pressurefavoringmore
deeply cupped |leavesover evolutionary time. Thepitcher
trgp evolvedinindependently in threeeudi cot lineages
and onemonocot lineage, representing acase of con-
vergent evolution. Some pitcher plant families(such as
Nepenthaceae) are placed within clades consisting
mostly of flypaper traps, signifying that somepitchers
may have evolved from the common ancestors of
today’sflypaper trapsby | oss of mucilage.*23

Foraging, flying or crawlinginsectssuch asfliesare
attracted to the cavity formed by the cupped | esf, often
by visua luressuch as anthocyanin pigments, and nec-
tar bribes. Therim of the pitcher (peristome) isdlip-
pery, when moi stened by condensation or nectar, caus-
inginsectstofall into the entrap. Pitcher plants may
al so contain waxy scales, protruding a dehyde crystals,
cuticular folds, downward pointing hairs, or guard-cell-
originating lunate cellson theinside of the pitcher to
ensurethat insects cannot climb out. Thesmall bodies
of liquid contained within the pitcher trapsarecalled
phytotel mata. They drowntheinsect, and thebody of it
isgradually dissolved. Thismay occur by bacteria ac-
tion (the bacteriabeing washed into the pitcher by rain-
fal) or by enzymessecreted by theplant itself. Further-
more, somepitcher plantscontain mutudigticinsect lar-
vae which feed on trapped prey, and whose excreta
the plant absorbs. Whatever the mechanism of diges-
tion, theprey itemsare converted into asolution of amino
acids, peptides, phosphates, anmonium and urea, from
whichtheplant obtainsitsminera nutrition (particularly
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nitrogen and phosphorus). Likeall carnivorousplants,
they grow in habitat wherethesoil istoo poor in miner-
asand/or too acidic for most plantsto survive.*+14

In cultivation, carnivorous plantsrequire special -
ized conditions. The soil should beacidicandlow in
nutrients: here at the UConn greenhouses, they grow
most speciesinamix of five partssphagnum pest moss,
two parts perlite, and one part horticultural charcoal .
Almost all carnivoresdo paramount in humid condi-
tions, and soil that isconstantly wet. The plantsshould
bewatered withrain or deionized water, to avoid min-
eral accumulationinthesoil. Most speciesasorequire
highintensity light levels, and the bulk of the UConn
collectioniskept inthevery sunniest part of thegreen-
house complex. Carnivorous plantsare also grown by
in-vitro propagation method.

Trapping mechanismsof pitcher plants

Carnivorous plantscomprisesix essentia trapping
mechani sms (among representative generaor SPecies).

Adhesivetrap

The simplest trapping mechanism isthe adhesive
trap. it aiso contains three mechanism Flypaper
trap(e.g.Pinguicula), Fixed tentacles (e.g.Roridula,
Drosophyllum, Triphyophyllum, Byblis), and Mobile
tentacles (e.g.Drosera) but theflypaper-likeleaves of
Pinguicula have specific short stalked glands that se-
cretesticky mucilagethat trapsminiaturecreatures. The
glandsare stalked so theleef itself doesn’t smotherin
dimewhileit waitsfor aprey.*>2!

Pitfall trap

Figurel: Pinguiculagigantea leaf showingtheresidue of
fungusgnats. Thisdippery sticky leaf isan example of an
adhesivetrap.

Pitfal trap a so havetwo different mechanismlike
Open with pool of water (e.g.Heliamphora, Nepen-
thes, Brocchinia, Cephal otus, Catopsis, Sarracenia
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purpurea and S. rosea) and Covered or no pool of
water (e.g.Darlingtoniaand most Sarracenia). Pitfal
trapsof pitcher plantsleavesarefoldedinto deep, dimy
poolsfilled with digestive enzymes. Pitfall trapsare
leavesadaptedinto pit-like structures. Fitfal trapshave
vastly modified leaveswhere each | eaf have separate
trap. Thetraps may have nectaries, bright colors, or a
flower-like perfumeto attract prey. Thetrapsmay have
hairsto direct prey to the trap opening or cause the
preytofal intothetrap. Theedgeof thetrapisusualy
smooth and theinside of thetrap waxy. The open pool
traps have poolsof water to sink victims. Pitfall traps
arethought to have evolved autonomously on at |east
four occasions. Inall-purposethey are phytotel mata,
water bodies composed or secreted into specialised
containers, and in due course under arrest by plantsfor
assorted functionssuch asin particular, thetrapping and
digestion of preyt’>2

L obster pot trap

Figure 2 : Nepenthes hamata leaf. Thisisan example of a
pitfall trap amongapool of water at thebottom.

Lobster-pot traps of corkscrew plantsaretwisted
tubular channels lined with hairs and glands.
Darlingtonia and Sarracenia psittacina have atrap
liketothetrapsusedto grablobsters. A lobster pot has
an entrance prey can easily find on the exterior and
penetrate, but theentranceistricky tofind or exit from
theinside. like e.g. of lobster trap are (Sarracenia
psittacina, Darlingtonia)*>24
Pigeontrap

Genlisea plantsare established in water or water
soaked soil. Primary preysare protozoans. The prey

enter thetrap by pushing past inward pointing hairs.
Onceinsidethetrap they cannot get back out past the

Figure3: Sarracenia psittacinaleaves havedifficult traps.
Inthelobgter pot part, preysprick theholeinthetrap but are
incapabletofind their way out.

hairs. Thisistheway pigeon trapswork except thin
metal rodsare used instead of hairs.likee.g.of pigeon
trap are (Sarracenia psittacina, Genlisea).!*>24

Snaptrap

Figure 4 : Genlisea violacea seedlings showing the fork-
shaped Pigeon trap. The white trap is actually a highly
modified rolled under ground leaf. You need a microscopeto
observe the mechanism of the trap. The “stomach” is up
near green leaf-like structures.

Snap trap (or sted traps) of the Venusflytrap and
waterwhed plant are hinged | eavesthat snap shut when
activate hairsaretouched. Snap trapsleavelittleto the
imagination. A prey movesintothetrap, brushesagainst
thetrigger hairs, and you seethetrap extremely quickly
enclose the prey. Unlike hinged snap traps made by
humans, this snap trap bendsthe hal ves of thetrap to
surround the prey. The trap closes by almost explo-
svely intensifying the cellson the outer surface of the
leaf. You can confirm thisby noting that beforethetrap
istriggered, each half of theleaf isflat. After beingtrig-
gered thehalvesare cupped. Thetrapswill thendowly
seal and digest the prey, reopening when it is done.
(e.g.Aldrovanda, Dionaea).'>24

Suctiontrap
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Figure5: Dionaea muscipulaleaf isasnap trap. Noticethe
threetrigger hairson each half of theinner trap surface.
The trap has nectar glands regarding where the red
transitionstogreeninthistrap.

Suction trapsdigtinctiveto bladderworts, areenor-
moudy modified leavesin the shape of abladder witha
hinged door linedwithtrigger hairs. It hasbeen argued
themost complex plant leaf onthisplanetisthe Utricu-
lariasuction trap. Thetrgpsready themsd vesby pump-

Figure6: Utriculariainflata suction trap leaves.

TABLE 1: Digestion mechanism of car nivorous plant!?#
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ing water out of the seal ed trap creating what would be
considered avacuumiif air wereinvolved. Whentrig-
gered, they work so quickly that thehighest speed video
cameras show the prey outside thetrapin oneframe
and already sucked inside on the next frame. Oncein-
doorsthe prey isdigested and the trap rearmsitself.
(e.g.Utricularia).l’>2

Evolution and distribution of pitcher plants

Carnivorous plantshave evolved separately in nu-
merousfamilies. Approximately 600 carnivorous spe-
ciesareknown, belonging to six angiogperm subclasses
and including monocotyledons and eudi cotyl edonf=34,
These comprise about 600 speciesthat attract and trap
prey, produce digestive enzymes, and suck up there-
sulting available nutrients. Additionally, over 300s
protocarnivorous plant speciesin severa generashow
somebut not al these characterigtics. Carnivorousplants
occur worldwide, but speciesrichnessand abundance
arehighestinwet, open, nutrient-poor habitats— Guyana
Highlands, the southeastern United States, and West-
ernAustraid®!. Recently, substantia carnivorousplant
diversity hasbeen discovered in wet, treeless, ephem-
eral-flush vegetation on granitic and gneissic outcrops
in parts of West Africa®=", Carnivorous plants have
fascinated evol utionary ecol ogists, botanists, and horti-
culturigtsfor centuries. Darwin (1875) provided thefirst
detailed experimentd evidencefor carnivory inanum-
ber of plant generaand established onceand for al that
true heterotrophy existedin an autotrophic Kingdom.=
Theinsectivorousplants are found in nine angiosper-

TABLE 2: Pitcher plant familiesand its specied™

Digestion Different - X
part mechanism Examples Families Species _
Leaf rolls and B. reducta, Catopsis berteroniana of
tentacles bend for Bromeliaceae the Neotropics and Brocchinia
increased prey Drosera hectioides _
contact Byblidaceae B. liniflora of Australiaand New
Leaf surface  Leaf rollsor is Guinea and Byblis gigantea. _
rolled to contain Pinguicula Cephalotaceae one species, Cephalotus follicularis,
digestion fluid endemic to Austraia
. Triphyophyllum peltatum of western
Leaf doesvt move  2rosophylium, Dioncophyllacese  , ¢ >
Triphyophyllum i )
Dionaea, about 110 species; Dionaea,
Sealed trap - Utricularia Droseraceae Aldrovanda, Drosera,and
Pit or Sarracenia, Drosophyllum
stomach ) Genlisea Lentibulariaceae  Genlisea, Utricularia, Pinguicula
Nepenthes, Nepenthes, 70 spp. of Southeast Asia
Water pool i Darlingtonia Nepenthaceae and Madagascar
Commensal . . . Sarracenia, Heliamphora,
organism - Byblis, Roridula Sarraceniaceae Darlingtonia
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mous families. But the families Nepenthaceae and
Sarraceniaceae are the best-known and largest groups
of pitcher plantsand in Indiathreefamiliesareknown.
ThefamiliesaregivenintheTABLE 2
Insectivorousplantsof Indiabel ongmainly tothree
families: Droseraceae, Nepenthaceae and
Lentibulariaceze. Thesefamiliesaregiven below:

Nepenthaceae and sarraceniaceae are the best-
known and lar gest groupsof pitcher plants

Nepenthaceae

The Nepenthaceae family containsasingle genus,
Nepenthes, containing over 100 speciesand numerous
hybridsand cultivars. Inthese Old World pitcher plants,

plantsor monkey cups, isagenusof carnivorousplants
bel ong to the family Nepenthaceae. The name “mon-
key cups” refersto the fact that monkeys have been
observed drinking rainwater from these plants. Nepen-
thesleavesaredifferentiated into aphotosynthetically
activelaminaand apitcher trap and theleaves of these
plants are a so mug-shaped organs specialized for at-
tracting, capturing, retaining and digesting theprey. The
pitchersfrequently consist of different structural and
functional zones: lid, peristome, and upper waxy and
lower glandular zoneswithin the pitcher. 41

Carnivorousmechanism
Nepenthes Pitcher color, nectar, biochemicds, and

TABLE 3: Indian pitcher plant families, gener a, speciesand itseconomic uses®?

Family Genera Species Economic uses
. They are important medicinally. Due to the rich content of
It contains two S . . :
enera D. indica organic agds and enzymes. Used in curdlmg m|Ik._ _
9 ‘ , D.pelatais reported to be used by Ayurvedic practitioners
1.Droseraceae 1. Droseraor D. burmanni . . . f . .
Sundew D. peltata in th_e preparation of gold-bhgsma considered an anti-
' syphilitic and tonic. A yellowish brown crystalline pigment
from D. peltata is used for dyeing silk.
2. Aldrovanda L A -
vesiculosa
It contains sinale 1. Nepenthes  Nepenthes have some ethnomedical uses. Also treat
9 khasiana cholera. The liquid inside the pitcher is consumed as a
2. Nepenthaceae genera . e
1.Nepenthes 2_. N _ remgdy for urinary tr_oub_l es, it isalso used as eye drops for
' digtillatoria treating redness and itching of eyes.
About 30
species
are known
It contains 4 from India U. aureaand
generabut 2 are Utricularia U. reticulata are ornamental, especially suitable for aquaria
: . occurring in inflexa and rockeries, U.stellarisis useful
3. Lentibulariaceae : . )
India. U. aurea against cough;
1. Utriculariaor  U. bifida U. caerulaeis useful for dressing of wounds; U. bifidais
Bladderworts U. caerulae used as aremedy for urinary disease.
U. gtellaris
U. flexuosa
U. brachiata
2. Pinguicula 1. P. alpina -

thepitchersare borneat theend of tendrilsthat extend
fromthemidrib of an otherwiseunexceptiond lesf. Soin
the Nepenthaceae, the pitcher arisesfromthetermina
segment of theleef. Theplantsthemsdvesareoftendimb-
es, ngthecanopy of their habitatsusngtheafore-
mentioned tendrils, athough others are found on the
groundinforest clearings, or asepiphyteson tree. >4

Nepenthes
Nepenthes popularly known as tropical pitcher

aromaarethe primary attractantsin pitcherg*-43 Ne-
penthespitcher resemblesan e ongated jar with an open
lid, whichismoderatdly filled with fluid that contains
proteases, chitinases, and other enzymesin awatery
medium.*+41 Thisenzymemix effectsthedigestion of
the trapped prey. These enzymes also play arolein
inhibiting microbia growthwithinthe pitcher fluid.*+41
Most Nepenthes are vines or subscandent shrubsin
habit, attaching themsel vesto adjacent vegetation by
the use of looped tendrilswhich build up fromthetips
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of theleaf blades. The pitchersareinturn produced at
thetipsof thetendrils.[“¢#% In general, thefluid-filled
pitchersare produced to trap and digest invertebrate
prey, and Nepenthes are notablefor their dimorphism,
i.e., theproduction of two distinct pitcher types. Young
plantsproducerosettesof “terrestria’ or “lower” pitch-
ers. Theseareusually ovoid or globoseinform, rest on
the substrate, and are characterized by the presence of
apair of verticaly-oriented, wing-like processes. Itis
usudly held that these structures serveto channd prey
from the pitcher baseinto the mouth, facilitating cap-
ture. However, thishas been found not to be the case
with Nepenthesrafflesiana Jack, theonly speciesin
which thisideaappearsto have been tested to date. As
theplant grows, it may then manufactureasecond pitcher
type, the“agrid” or “upper” form. Thesepitchersarein
generd funnel-shaped or cylindrica, and lack thewing-
like structures. Occas onally, pitchersof intermediate
form are produced. In some species, the two pitcher
typeshave been shown to target different prey taxa.>®

56]

Nepenthes khasiana

Nepenthes khasiana isatropical pitcher plant of
the genus Nepenthes. It comprises app. 70 speciesin
the world it is the only Nepenthes species native to
Indiaandislargely endemictotheKhas Hillsin North
East India™ andit isused for medicine. Additionaly,
itisthought to attract prey by emitting ultraviolet light.
N. khasianaisashort, stout, prostrateto climbing un-
der shrub with sub-cylindrica pitchers. Thesepitchers
aremodified leaf blades. Thebasal part of thelong peti-
oleisflattened into aleaf blade like structure ‘phyl-
lode’. Thedistal part of the petioleisanarrow wiry
springlikestructure called tendril that coilsaround sup-
porting plants. The pitchers, colored bright red, green,
yellow or amosaic of al these, dangleintheair. They
vary greatly insize, ranging from5to 30 cminlength.
Themouth of the pitcher isfurnished withacolorful half
openlid. Nepenthes confirmsto the pitfal typeof trap.
Nepenthes khasiana is propagated by
Micropropagation method by using seed germination
andnoda explantsand acoupleof thousand plantshave
beenreintroducedin itshabitats.>

Sarraceniaceae

They are New World pitcher plants
(Sarraceniaceae), which comprise three genera, are

ground-dwelling herbs whose pitchersbeginfroma
horizontal rhizome. Inthisfamily, theentireleaf forms
the pitcher. It contains three genera Sarracenia,
Heliamphora, and Darlingtonia The species of the
genus Heliamphora, which are popularly known as
marsh pitchers(or erroneously assun pitchers), havea
smplerolled-lesf pitcher, at thetip of whichisaspoon-
like structurethat secretes nectar. They arerestricted
toareasof highrainfal in South America. TheNorth
American genus Sarracenia arethe trumpet pitchers,
which have amore complex trap than Heliamphora,
with an operculum, which prevents excess accumul a-
tion of rainwater inmost of the species. Thesingle spe-
ciesintheCdifornian genus Darlingtoniaiscommonly
known asthe cobraplant, dueto its possession of an
inflated “lid” with elegant fal se-exits, and aforked
“tongue”’, which servesto ferry antsand other prey to
theentranceof the pitcher.>

. a
Figure7: Image of Nepentheskhasiana

Sarraceniapitcher plant

Sarraceniaisagenuscomprising 8to 11 species
of North American pitcher plants, commonly called
trumpet pitchers. They are mostly grown in southern
United States. The plant’sleaveshaveevolvedinto a
funnd inorder totrapinsects, digestingtheir prey with
proteases and other enzymes. Theinsectsare attracted
by a nectar-like secretion on the lip of pitchers, as
well asacombination of color and scent. dlimy foot-
ing at the pitchers’ rim, aided in at | east one species
by anarcotic drug lacing the nectar, causesinsectsto
fdl ingde, wherethey dieand aredigested by the plant
asanutrient source. Sarracenia are herbaceous pe-
rennia plantsthat grow from asubterranean rhizome,
with many tubular pitcher-shaped |eavesradiating out
from thegrowing point, and then turning upwardswith
their trap openingsfacing the center of thecrown. The
trapisavertica tubewith a‘hood’ (the operculum)
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extending over itsentrance; and below it the top of
thetubeusually hasarolled lip (the peristome) which
secretes nectar and scents. The hood itself frequently
produces nectar too, but inlesser quantities. Thein-
side of the pitcher tube, regardless of species, canbe
divided into threeto fivedistinguishable zones. zone 1
isthe operculum (or hood), zone 2 isthe peristome
and rest of the trap entrance, while zones 3 and 4
(which in some species are combined) and 5 (only
present in S. purpurea) are further divisions of the
actual tube. Each of these zones has a specific func-
tion, with corresponding morphophysiological char-
acteristics.!62

Carnivorous trapping mechanism

All Sarraceniatrapinsectsand other prey without
the use of moving parts. Their trapsarestaticand are
based onacombination of lures (including col or, scent,
and nectar) and inescapability. Most speciesuseacom-
bination of scent, drugged nectar, waxy deposits (to
clog insect feet) and gravity to toppleinsect prey into
their pitcher. Coniine, an alkaloid drug narcotictoin-
sects, hasbeen discovered inthe nectar-like secretions
of at least S. flava. Onceinside, the insect finds the
footing very dippery with awaxy surface coveringthe
wallsof the pitcher. Further down thetube, downward-
pointing hairsbuild retreat impossible, andinthelowest
region of thetube, apool of liquid containing digestive
enzymes and wetting agents quickly drownsthe prey
and beginsdigestion. Theexoske etonsareusualy not
digested, and over the course of the summer fill up the
pitcher tube.562

Peristom

Pitcher tube

Figure 8: Sarraceniatrap insectsby pitcherswith nectar
and dippery footingaround thelip.

Northern pitcher plant (Sarracenia purpurea)

They area sowell-known as Purple Pitcher Plant.
Only S purpurea usualy containssignificant amounts
of rainwater initstubular pitchers. The PurplePitcher
Plant isthemost ordinary carnivorousplant in North
America. It can befound inthe Floridapanhandleall
the way up to Canada. The plant can vary in color,
from lime green to dark purple. Purple Pitcher pro-
ducesred and purpleflowers. Rainwater collectsat the
bottom of thetube, drowning any insectsthat fall in.
Sarracenia purpurea has arhizome that produces a
tuft of 4-10 hollow leaves, forming pitchersthat trap
insectsand other smdl prey. Thehood iscurved around
themouth of the pitcher. Mechanism of trappingispit-
fal trgp.

LS - - =

Figure9: Image of Sarraceniapurpurea
Parrot pitcher plant (S. psittacina)

S psittacina, the parrot pitcher, uses alobster-pot
styletrap that will admit prey (including tadpolesand
smdll fishduring floods) but not permit it tofinditsway
out; and sharp inward-pointing hairsforcethevictim
gradually down to the base of the pitcher whereitis
digested. They arefound in wetter areasof low-lying
savannathat often flood during heavy rains. The pitch-
ersof thisspecieslieflat along thegroundand endin
hollow, puffed, beaked hoodsthat are baited with nec-
tar. Insectsand small animalsthat enter thetubesare
forced to proceed into the pitcher by numerouslong
needlelike hairsthat point toward the base of the | edf,

preventing escape.’t
Green hooded pitcher plant (Sarraceniaminor)

The Green Hooded Pitcher Plant, Sarraceniami-
nor, providesagood exampl e of thepitcher plant way
of life. The Green Hooded Pitcher Plant has hollow,
green, hood-likeleaves. The hood preventsthe pitcher
fromfillingwith water. Hooded Pitcher Plantsarefound
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between southeastern North Carolinaand the Florida
panhandle. They can reach heights between 13t0 19
inches. Hooded Pitcher Plants produceyellow flowers
that bloom asthefirst leavesare sprouting. Thetop of
the tube has acanopy or a““hood” over it. When the
insect fallsunder the shade of thehood, it isalarmed by
the darkness and moves deeper into the plant whereit
ismoretrand ucent.

“;’ﬁ‘?? 1
| ]
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Figure10: Image of Sarracenia psittacina
Sweet pitcher plant (Sarraceniarubra)

The Sweet Pitcher Plant (Sarraceniarubra) has
narrow, hollow red-veined leaves. This pitcher plant
hasafractional hood, which doesn’t quite cover the
toptheleaves, sothepitcher oftenfillswith rainwater.
Theflower isadeep red to maroon color on aleafless
stem. It occursnot only in pocosins and wet pine sa-
vannasbut aso adong Carolinabay marginsandin sand
hill seep areas. Sweet Trumpet grows in northern
Florida; The Sweet Trumpet has minor and weaker
tubesin the spring. The summer tubesarelarger and
stand tall, from 5 to 19 inches. Sweet Trumpet pro-
ducesasweet smell, likearose. It producessmall red
flowersin spring.

Figure 11 I mage of Sarraceniaminor
Yellow trumpet (Sarraceniaflava)

TheYdlow Trumpet produceslargetal flowersand
bright yellow leaves. Thisplant will grow 20to 36inches

= Rev/ew

tal. TheYellow Trumpet’snectar hasachemical init
that producesparalysiswhen aninsect consumesalarge
quantity. Yellow Trumpets (Sarraceniaflava) havea
diversestrategy for capturinginsects. Thispitcher plant
doesnot have hooded leaves. Instead, thevertica hol-
low leaveswill fill with rainwater. Insectsatractedtoits
nectar will fall in, drown, and be broken down by the
mixtureof rainwater and digestivejuices. Yellow Trum-
pets’ flowers have pale yellow, droopy petals. They
grow best in open wet pine savannas.”

Figure12: Imageof Sarraceniarubra
Whitetrumpet (Sarracenialeucophylla)

TheWhite Trumpet (Sarracenialeucophylla) is
conddered by many to bethemost sunning of theAmeri-
can pitcher plant species. Asthenameimplies, White
Trumpets have pitchersthat are green toward the bot-
tomwhiletheupper portion of the pitcher and the pitcher
lid are bright white, laced with green or red veins. The
flowersof thisspeciesarelargeand red. Thisspecies
hasbecomerarein someareaswhereit once occurred
dueto habitat lossand overharvesting for the cut-flower
trade.l”

Figure13: Image of Sarraceniaflava

Green pitcher plant (Sarraceniaoreophila)

Itisacarnivorousperennid (livesmorethan 2 years)
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herb with yellowish-green, hollow, pitcher-shaped
leaves. Thepitchershaveliquid and enzymeswhichhdp
theplant digest insectsthat climb or fall into the plant.
Short, iff hairsingdethe pitcher pointing downwards
dlow insectsintothe plant but prevent them from crawl-
ingout. Thelid or hood is at thetop of the plant. Its
purposeisto stop too much rain water from diluting the
enzymesin the pitcher. The main body isthe pitcher
shaped tube. The plant produces nectar that entices
insectsing dethe pitcher. Theinsectsbecometrapped
and aredigested by enzymes. Thepitcher rangesfrom
8-30inchestall and haspurpleveins. Basal leavesare
shorter flat sickle shaped |eaves at the bottom of the
plant.i

Figure14: Image of Sarracenialeucophylla

Heliamphora pitcher plant

The genus Heliamphora contains 18 species of
pitcher plants. The speciesare collectively known as
sun pitchers. Scientific namewould be marsh pitcher
plants. Heliamphora grown nearby savannasin the

Figure15: Image of Sarraceniaoreophila

GuayanaHighlands of Venezuel a, Guyana, and Brazil,
Species in the genus Heliamphora are carnivorous
plantsthat consi st of amodified |leaf formthat isfused
into atubular shape. They haveevolved mechanismsto
avoid completely filling up withwater and attract, trap,
andkill insects. At least one species(H. tatel) produces
itsown proteolytic enzymesthat allow it to digest its
prey without the help of symbiotic bacteria. All
Heliamphora are herbaceous perennid plantsthat grow
from asubterranean rhizome. H. tatei growsasashrub;
up to four meterstall, al other speciesform prostrate
rosettes. Theleaf sizerangesfrom afew centimeters
(H. minor, H. pulchella) up to more than 50 cm (H.
ionasi). Heliamphora possesstubular trapsformed by
rolled leaveswith fused edges. Marsh pitcher plants
areunusua among pitcher plantsin that they lack lids
(opercul@), instead having asmall “nectar spoon” on
the upper posterior portion of theleaf. Thisspoon-like
structure secretesanectar-like substance, which serves
asalurefor insectsand small animal's. Each pitcher
asoexhibitsasmall ditinitssidethat allowsexcess
rainwater to drain away, similar to theoverflow ona
sink. Thisalowsthemarsh pitcher plantstomaintaina
constant maximum level of rainwater withinthepitcher.
Thepitchers’ inner surfaceiscovered with downward-
pointing hairsto forceinsectsinto the pitchers’ lower
parts. Heliamphora uses amore typical pollination
scheme among flowering plants of having the stigma
mature and lose receptivity beforethe anthers mature
andreleasepollen. Thisisn’t adetriment tolong dis-
tance dispersal theway self incompatibility issincea

Figure16: Imageof Heliamphora chimantensis
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large plant could have anumber of flowersinthe ap-
propriate stageto efficiently self pollinate.'®54

Car nivor oustrapping mechanism

The vast majority of plants in the genus
Heliamphora do not producetheir personal digestive
enzymes (i.e. proteases, ribonucl eases, phosphatases,
etc.), relyinginstead on the enzymesof symbiotic bac-
teriato break down their prey. They do, however, at-
tract prey through particular visua and chemicd sgnals
and trap and kill the prey through atypical pitfall trap.
Field studiesof H. nutans, H. heterodoxa, H. minor,
and H. ionas have determined that none of these spe-
cies produce their own proteolytic enzymes. Most
Heliamphoratypically captureants, while H. tatei ’'s
improvements on the design alow it to capture and
absorb nutrientsfrom moreflying insects.[®

Darlingtonia californica

Darlingtonia californica also called the Califor-
niapitcher plant, cobralily, or cobraplant, isaspecies
of carnivorous plant, the sole member of the genus
Darlingtoniainthefamily Sarraceniaceae. Itisnative
to Northern Californiaand Oregon, growingin bogs
and seepswith cold running water. Californiapitcher
plant doesnot grow straight up, but turnsleft or right on
itsascent, twidtingitsdf and facing directly oppositefrom
itsbase. Interestingly, each new pitcher growsinsucha
way sothat itsfind pogitiondirectsitshood asfar away
from the othersas possible. Not only may thisprevent
new pitchersfrom growinginto thehoodsof older pitch-
ers, but it a so maximizesthetotd area‘““surveyed” by
the hoods, the means by which the plant trapsinsect
prey. The hood isthe defining feature of the pitcher
plant, in both form and function. Thecobrahead isthe
meansby whichthe pitcher plant trgpsinsectsand there
by supplements the impoverished soil it grows on.
Darlingtoniaispollinated by asmall beethat enters
gaps between thepetalsand exits (or fals) through the
lower part of flower.[6668l

Car nivoroustrapping mechanism

Cdiforniapitcher plant doesnot producedigestive
enzymesto decomposeitsprey. It relieson the meta-
bolic activity of commensal bacteriainitspitcher fluid
to break down organic matter in to transportable mol-
ecules, whichit can absorb through the pitcher lining.
Theleve of fluid and itsacidity seemto berelated to

> Revjew

thedendty of organic matter init, not therdativeamount
or chemica composition of precipitation. Thustheplant
isnot completey passiveinitscarnivorousmetabolism.

Figure17: Image of Darlingtonia californica
Importanceand usesof pitcher plants

Fitcher plantsare generally used for medicinal pur-
poses. Sarracenia purpurea dried-leaf teaused totreat
fever and chills and Root ingested totreat smdlpox, lung,
andliver alments Alsousedasanadinchildbirthandas
adiuretic. A study publishedin 2009 by researchersfrom
Te Aviv Univerdty indicatesthat secretionsproduced by
carnivorous plants contain compounds (Secondary me-
tabolites) that haveanti-funga propertiesand may lead
to the devel opment of anew classof anti-fungal drugs
that will beeffectiveagaing infectionsthat areressant to
current anti-funga drugs. Pitcher plantisusedfor diges-
tivedisorders, particularly condtipation, urinary tract dis-
eases, asadiuretic, acurefor smalpox, and to prevent
scar formation. By injection, pitcher plant extract (Sargpin)
isused asatrigger pointinjectiontoluxury painincluding
sciaicpan, intercostal pain, acoholicor occipita neuri-
tis, brachid plexusneuragia, mera giaparesthetica, and
lumbar or trigeminal neuralgia. Pitcher plant extract
(Sarapin) has been used by injection in mixture with
bupivaca nehydrochloride0.5% (Marcaine) and gamma
globulintotreat the omohyoideusmyofascia painsyn-
drome. Combinationsof injection (extract triamcinolone
and lidocainewith adrendin) totrest migranecephdagia,
for diagnosisand dedling of formsof sciatic paininclud-
ing piriformissyndrome (extract and lidocaine), quadra:
tuslumborum syndrome (extract and corticosteroid), and
incombinationwith phys otherapy and anintraora splint
totreat the Ernest Syndromethat isoften mistaken for
temporomandibular joint problems. Itisasousedinpro-
lotherapy (phenol and extract) to causeinflammation at
the sitewheretheligamentsand tendons attach to the
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boneto stimul atethe body to proliferate stronger, shorter,
andlesspainful ligamentsand/or tendons. Fitcher plant
containstanninsand other chemicasthat arethought to
ass st with somedigedtivetract problems. Thereissome
evidencethat suggeststhat pitcher plant extract may af-
fect nervesinvolvedin pain sensation. Carnivory pro-
videsameansfor plantsto augment mineral uptakein
nutrient-poor environmentsthereby alowing carnivo-
rous plantsto compete profitably in such Stes. Drocera
$pop areused in ethno-medicinethebruised leaves, with
or without ordinary salt, are gpplied on blisters. Nepen-
theskhasianaisuseasmedicinaly. Thepowder of the
rootsand pitcher isappliedin skindiseases, juicefrom
unopened pitchersisused aseye-dropsagainst eyedis-
eases and the pitcher with thejuiceand crushed insects
and administered to cholera patients. Sarracenia
purpurea used as Tonic, laxative, ssomachic, diuretic.
Usedinthesouthern United Statesin dyspepsia. Native
American Indiansused Sarracenia purpureafor avari-
ety of medicina purposes, includingasadiureticandin
childbirth, menstruation and trestment of fevers, chills,
whooping cough and smalpox.[519

Pest control

Pitcher plantsoffer excellent pest control by killing
bugs such asants, flies, wasps, bees, beetles, dugsand
snails. Some species of pitcher plants can even catch
andkill smal animadslikeratsand frogs. Pitcher plants
lurebugsintotheair “pitcher,” acylindricd leaf, with nectar
and scent. Thebugsthenwalk intothedippery cylinder
trying to reach the nectar, but ultimately dip or become
tired andfal downinto the bottom of the pitcher, which
isfilled with water, and drown. Oncethe bug isdead,
glandslocated insgdethecylinder excretedigestiveen-
zymesto liquefy the prey. The pitcher plant then ab-
sorbsthisnutritiveliquid.

Medicinal uses of theroot and leavestogether

Pitcher plantissold in hedth and drugstoresinthe
formof tablets, liquidsandteas. Derivativesof theroots
and leavesareused to trest somach and digestive prob-
lemsand urinary tract infections. Pitcher plant leaves
and roots contai n tannins, which arechemical sthought
to help overd| digestivetract problems.

Medicinal uses of the leaves

Pitcher plant leavesare d so frequently used asan
herbal medicine. They can be saturated or steepedin

water to createaninfusion. Thisinfusionisusedinthe
treatment of fevers, shakiness, throughout |abor and as
afertility aidin the absence of amenstrua cycle. The
infusion was also previously used asatreatment for
smdlpox.

M edicinal uses of theroots

Pitcher plant roots can be saturated or steeped in
water to generate apitcher plant root infusion. Before
soaking therootsare cut releaseto exposethelr interi-
ors, the place supposed to contain the medicina com-
pounds. Theroot infusion wasonce usedto treat small-
pox. Pitcher plant roots can a so be boiled down over
along period of timeto produceadecoction. Thisde-
coction isoften giventowomenfor theduration of la
bor to help expel the placentaand after birth. The de-
coctionisasoused asatreatment for coughing up blood
and pulmonary complaints.

Asan ornamental plant

Pitcher plantsin attendancethemsel ves as strange-
looking and attractive plants. So they areused in gar-
den asan ornamental plant.
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