


SCOPE OF UNIT

Morphology of Leaf T Simple leaf, Types of compound leaf,
Phyllotaxy, Types of stipules, Leaf apex, Leaf margin, Leaf shapes,
Venation and types. Modifications of Leaf - Spine, Tendril,

Hooks, Phyllode.

Morphology of Inflorescence T Racemose: Simple raceme,

Spike, Catkin, Spadix, Panicle. Cymose: Monochasial, Dichasial,

Polychasial. Compound: Corymb, Umbel, Capitulum. Special

Types: Cyathium, Verticillaster, Hypanthodium.

Wonders of Plants T Rafflesia, Victorea regia; Carnivorous

plants: Pitcher plant, Venus flytrap, Sundew, Bladderwort;

Adansonia, Sequoia, Strangler fig; Plant mimicry T Orchids.




1. Rafflesiaarnoldii

flt is perhapsthe largestand mostmagnificentflower in the worldo washow
Sir Stamford Raffles describedhis discoveryin 1818 of Rafflesiaarnoldii,

modestlynamedafterhimselfandhis companionsurgeonnaturalistDr James

Arnold.



AN plantwith no roots,no stem,no leavesbut possessethe biggestflowerin theworld!

AThis jungle parasiteof southeastAsia holds the all-time recordbreakingbloom of 106.7
centimetreg3 ft 6 in) diameterand11 kilograms(24 Ib) weight,with petatlike lobesaninch
thick.

At is oneof the rarestplantsin the world andon the vergeof extinction Consideredne of
the rarestin the world not only for its gigantic petalsbut alsofor the putrid smellit emitsto
attract pollinatorsand prey, the plant is endemicto Malaysia, Thailand, Indonesiaand the
Philippines

AThe flower is basically a pot, flanked by five lurid red-brick and spottedcream'petals'
advertisinga warmwelcometo carrionflies hungryfor detritus

Arhe flower withers only after emitting a stench of rottenmeatto draw insects The bloom
hollow atthe centreandwhite andred-spotted hasfive petals

At takesaboutnine monthsfor the flower to bloomandit canonly lastfor aweek

A\ Rafflesiaflower cangrow up to a metrein diameterandthe biggestcanweighup to 7kg.
MDespitehavingsucha hugeflower, the parasiticplant hasno root or stemandgrowsinside

its host a Tetrasigmavine, which s of the grapefamily.



2. Victorearegia

Victoria amazonicas thew o r lladgésswaterlily andamongthe largestin
the Nymphaeaceafamily. Thefirst discoverywasin 1801in Bolivia andit is
indigenougto the AmazonRiver b a s shalldwwaters The plantis famous

for its enormouc<ircularleaves



AThe Giantwaterlily haslargeleavesthathavea diameterof up to 10 feet, which float on water,
andasubmergedtalkthatis upto 26 feetlong. Theleavesstartaspointy headghatexpandsofast
upto 5 squardeeteachday.

Arhe edge=f theleavesturn up to form therim.

AJnderthe surface the leavesarered andhavesharpspinesthatdefendthe plantfrom herbivorous
fish.

Arhefloating leavesaresobig andstrongtheycancarrya smallchild.

AThe leaveshave air inside themto help them float and they are anchoredinto the mud at the
bottomof theriver with long stems

Arheflowers arewhite thefirst night they are openandbecomepink the seconadhight, andpurple
subsequentlylheyareupto 9-12 inchesin diameterandarepollinatedby beetlesTheflowersare

alsostronglyfragrant




3. Carnivorous plant — Pitcher plant

Aitcherplants (or pitfall traps)[Nepenthdsare carnivorousplants
belongingto family Nepenthaceaavhoseprey-trappingmechanism
featuresa deepcavity filled with liguid knownasa pitfall trap.
Aoraging flying or crawlinginsectssuchasflies areattractecto the

cavity formed by the cuppedleaf, often by visual lures such as

anthocyanirpigmentsandnectaroribes

AThe sidesof the pitcherare slipperyandmay be groovedin sucha
way soasto ensurethatthe insectscannotclimb out Therearehairs
towardthetopthataid in keepingpreytrapped

Arhrough a mechanismof digestion the prey is convertedinto a
solutionof aminoacids,peptides phosphatesammoniumandurea,

from which the plant obtains its mineral nutrition (particularly

nitrogenandphosphorus)
ASuch carnivorousplants occur in locations where the soil is too

poorin mineralsand/ortoo acidicfor mostplantsto beableto grow.



ASomeinsectsandanimalslive harmoniouslywith pitcherplants
ASomepredatorslike spiders usethelid to hide under,and someinsectlarvae,
like mosquitoeslive insidethe pitcherplantitself.

Aants that die inside the plant are usedfor their decayingscentto attractother
prey.

ASometimesmall frogswill hidein pitcherplants,eatingflies that are attracted

to theplant




4. Carnivorous plant — Venus flytrap

Venusflytrap, (Dionaeamuscipuld, alsocalledV e n uflgti@s, perennialcarnivorous
plant of the sundewfamily Droseraceaenotablefor its unusualhabit of catchingand
digestinginsectsand other small animals The only memberof its genus,the plantis
native to a small region of North and South Caroling whereit is commonin damp
mossy areas As photosyntheticplants, Venus flytraps do not rely on carnivory for

energy but rather use the nitrogenrich animal proteinsto enabletheir survival in

marginalsoil conditions



Arhe plant, which growsfrom a bulblike rootstock bearsa group of small white flowers
atthetip of anerectstem20i 30 cm (8i 12 inches)tall.

AThe leavesare 8i 15 cm (3i 6 inches)long and have bladesthat are hinged along the
midline sothatthetwo nearlycircularlobes with spinyteethalongtheir margins,canfold
togetherandencloseaninsectalightingon them

Arhis actionis triggeredby pressuren six sensitivehairs threeon eachlobe

An normal daytimetemperatureshe lobes,when stimulatedby prey, snapshutin about
half asecond

AGlandson the leaf surfacethensecretea red sapthatdigeststhei n s éady amagives
the entire leaf a red, flowerlike appearanceHowever Venus flytraps cannot digest
exoskeletondnsteadwhenits trapreopensit spitsout the bonesof theinsects

Anbout 10 daysarerequiredfor digestion,afterwhich theleafreopens
Arhetrapdiesaftercapturingthreeor four insects Thetrap of the plantcanonly openand

closearoundhalf adozentimesbeforeit permanenthcloses



5. Carnivorous plant — Sundew
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Sundew (genus Droserg, any of the approximately 152 carnivorous
plant speciesf the family DroseraceaeSundewsarewidely distributedin
tropical and temperateregions, especiallyin Australia and are common

In bogsandfenswith sandyacidicsoil.



ASundewsare a carnivorousplant, and despitetheir tiny sizethey are a formidable
foe for insectson every continentexceptAntarcticd There at least194 speciesof
sundewpr Drosera andtheycanbefoundfrom Alaskaall theway to New Zealand
ASundewscan be found in placeslike bogs, muskegs,and swampyareasthat are
moist but not too wet However some sundewspeciesare even found in desert
environmentsFor exampletheroundleavedSundew(Droserarotundifolia), livesin

the muskegof southeasflaska

-



Arhe sundewplant producesa sweet,sticky fluid thatcoatsthe tiny hairscovering
the leaves This "dew" glistensin the sunlightand attractsinsectswho are fooled
into thinking they will geta tastymealof sweetnectar Sundewsalsoemit a sweet
fragranceo attractinsectsto the plants

Aviany sundewplants changecolor dependingon the amountof sunlight they
receive When sunlightis plentiful, leavesturn a bright red, but if they grow in

shadyareas|eavesaregreen Somesundewsreagreenishred,




ANVhen sundewdfeel prey getting caughtin their sticky dew, their thigmonastyis to

wrap aroundthe prey, until it diesfrom exhaustionor asphyxiation The responsas

fasterin somespecieghanothers Capesundewdook very dramaticandfull of flair,

but they takeup to 30 minutesto completelyengulftheir prey Droseraglanduligera
and Drosera burmannii have iisnap tentaclee which will wrap aroundtheir food

within seconds!

AThe viscoussecretionon the hairs of sundewstrapsinsects,and the leavescurl

iInwardto placethe preyin contactwith smaller,innerhairsthatsecreteenzymesThe
enzymesarean externaldigestionprocesspreakingdown the organsof theinsectso
nutrientscanbe absorbedy glandsin the plant Whenonly the exoskeletorremains,
theleafuncurlsandreadiegtself to catchanothemeal

ASundewsare so highly adaptedto gaining nutrients from insect prey that some
speciesaren'tevenableto gathernutrientsthrougha root systemat all. Instead,the
rootssimply keepthem,well, rootedto the ground,or aresimply a placeto gatheror

storewater






6. Carnivorous pla

nt — Bladderwort
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Common bladderwort (Utricularia sps) belongingto family Lentibulariaceads
an often overlooked, but remarkable aquatic carnivorous plant with highly

divided,underwatefeaflike stemsandnumerousmall"bladders"’



Arhe genus Utricularia is Latin meaning "little bag"
referringto the"bladders"onthestems

Arhe "bladders”, from which the common named is
derived,areusedto capturesmallaquaticorganisms
Adairs at the openingof the bladderserveastriggers,and

when contacted, mechanically causethe trap to spring

open,drawingin waterandorganismdike avacuum

AEnzymesand/or bacteriainsidethetrapsaidin digestion

trigoer
hairs




ACommonbladderwortis nativeto the NorthernHemisphereandis known to
occurin fifty of the United States It is found in lakes,interdunalponds,wet
marshesandriversandstreamsoftenin waterupto 6 feetdeep

ASeveralinsects mammals andwaterfowl usecommonbladderwortas a food

sourceandothersusethe stemsasshelter,or to lay eggs




Mladderwortcapturesanimalsin 1/35 partof second After 15 to 35 minutes,
trap canbe re-used Stemis coveredwith hundredsof traps Aguatic species
havelargertraps

AScientistsbelieve that bladderwortslive in symbiosiswith microorganisms
which attractpreyandfacilitate digestion(provideenzymespf smallanimals

Aeoplecultivatebladderwortdbecausef their ornamentaflowers




7. Adansonia
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The strange looking tree bearing the thickest
trunk in the world!



=Botanical name Adansoniadigitata [Genusname dedicatedto French
botanistAdanson digitatameanso f i1 -h ¢ kefroingto the shapeof the
leaf.

= Also calleddVionkey-breadtreedasmonkeyseattheir fruits with apparent
relish Vernaculamamein Africa is Baobaldwhich hasbeenacceptedn

English

=In India the tree is known as dChoyarichicld gGorakhaamb Gorakh
Chinclo etc




=Formerly, it was cultivated near houses, §
temples,etc on accountof its strangelooks
and of its medicinal value of most of its
parts

=It is a softwoodedtree and its trunk is

consideredto be the thickestin the world.

into thick branches
=Trunk is reportedto reachgirth of about30
m in Africa T about 14 i 15 tall men

spreadingtheir arms fully can encircle the

trunk of this tree!!



= Another striking featureof the Baobabis its supposedr/enerable
old age

= Adansonhimself calculatedthat a large tree he noticedin Africa
wasmorethan5000yearsold!

= The sameauthorremarkedthat he had seenin Africa sometrees
on the bark of which visitors had carvedtheir namesin the 14" or
15" century,and suchtreeswere still growing strongin the 18"

century!






= The soft trunk of the treeis known to be hollowed out and
madeinto living housesLivingstonedescribedone of those
excavatedrunksassufficientto allow 30 mento lie downin
it!

=In somepartsof Africa thedeadbodiesof witch doctorsand
other distinguishedmen are suspendednside the hollowed
trunks of these trees, where such bodies soon become

perfectlydry andmummifiedwithout anyfurthertreatment
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This giant treeQequoiasempervirensis an
endangered species belonging to the
Cupressacea@mily



Thecoastredwoodis thetallesttreeon earth

Sequoiasempervirenscalled coastredwood,is so namedbecausat is native to moist,
foggy, coastalplain areasalong the Pacific coast,now being primarily confinedto a
narrowcoastabelt

This is a narrowconical, evergreenconifer that is typically found, sometimesin
magnificentpure strandsjn high moisturecoastalareasthat areregularly blanketedwith

fog rolling in from the Pacific







The bark of a giant sequoiamay be the

thickestof any tree we knowd on some
specimens the outer layer of bark
measure®sver two feetthick at the base
This formidable exterior provides the
trees with superpowered protection
Their bark also d o e saor@dn any .
flammablepitch or resin,andif it wereto |
Ignite in a forest fire, the girth would
slow flames from reaching the wood

Inside



Giantsequoiasot only cansurviveforestfires, theythrive onthem
Whena sequoiagrove catchedire, the heatopensup coneson the
forest floor and releaseghe seedsinside The blaze eatsup any
brushor deadwood h aatcamsulatedn the groundwhile leaving

behindnutrientrich ashin which the saplingscanflourish.




The largesttree on Earth is born from a very
tiny seed 91,000 of them add up to a single
pound Giant sequoiasc a nsprdutfrom roots
or stumpslike the coastredwood can, which
meansall the reproductiveresponsibilitiesfall
to the seeds Animals like squirrels,chickarees,
and beetlesare instrumentalin cracking open
sequoiaconesand dispersingthe contents But

for a seedto germinateit needsto makedirect

contactwith bare, mineral soil (which is why
fires are so vital). Giant sequoias release
300000 to 400,000 seedser year,sothereare
plenty of chancedor the conditionsto be just

right.



Before the first Olympics were

held or the first pyramids were
built in Mexico, the oldestliving i
sequoia had already started to
grow. The President,located in
California's Prairie Creek &
RedwoodsStatePark, is estimated §&
to be about 3200 years old. T s
Despiteits old age,thegianth a s | '

slowed down at all. The annual
wood productionof

is actually greater than that of __,__,:

youngerspecimens



General Shermanin Cal 1 f o
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SequoiaNationalParkboastsa mass
of 52,500 cubic feet, which is over
half the volume of an Olympic-sized
swimming pool. The trunk alone
weighs about 1400 tons or the
equivalent of 15 blue whales
According to the National Park
Service, all that lumber could be

used to build 120 averagesized

A""'&R“L SHERMAN
homes .
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A mature redwood
towers over a space
shuttle or a jumbo jet.
And it is 50 times as tall
as a fully grown person.
Yet it has grown from a
seed weighing 250 th of
a gram!
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The blue whale is the largest animal that has
ever lived — bigger even than the largest of i}
dinosaurs. But even the blue whale is dwarfeq
by the redwoods and giant sequoias that groy,
in California.

The Californian redwoods are the world’s
tallest trees. Many of them reach more than
100 metres into the sky. The giant sequoias,
though not as tall as the redwoods, have much
thicker trunks. One huge specimen is called
General Sherman, after a famous soldier. It is
83 metres high and the base of its trunk is more
than 11 metres across. You could hide a big
lorry behind this trunk. With a weight of over
2,000 tonnes, General Sherman is the most
massive of all living things. It is thought to be
about 3,500 vears old. Sequoia bark is up to 50
centimetres thick and, like redwood bark, itis
very soft. You can punch these huge trees
without hurting yvour hands!

/’\\\ On the right you ccn.s.ée_:i
\ how a car is dwarfed by
the massive redwood
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THESTUMP ..o TRUNK or vuc MAMMOTH TREE or cataviras.
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9. Strangler fig
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called strangler, many speciesof
tropical figs (genusFicus, namely
F. microcarpg F. citrifolia, etc),
belonging to family Moraceae
namedfor their patternof growth
uponhosttrees,which oftenresults
In the h o s deatls Stranglerfigs
and other strangler species are

common In tropical forests

throughoutheworld.



Beginninglife asa sticky seedleft on
a high tree branchby an animal such
as a bird, bat, or monkey, the young
stranglerivesonthet r eserface As
it grows, long roots develop and
descendalong the trunk of the host
tree, eventually reaching the ground
and entering the soil. Several roots
usually do this, and they become
graftedtogether,enclosingtheirh o s t
trunk in a strangling latticework,
ultimately creatinga nearly complete

sheatharoundthetrunk



The host t r e eahepy becomes i
shadedby the thick fig foliage, its *
trunk constrictedby the surrounding '
root sheath,and its own root system
forced to compete with that of the
stranglingfig. This procesankill the
host if not, the hosttree, being much
older than the strangler, still dies
eventually and rots away and a
magnificent fig "tree" is left behind

whose apparent"trunk” is actually a

giganticcylinderof roots



Stranglerfigs areecologicallyimportantin sometropicalforests The
hollow centresof stranglerfigs arefull of largehollowsthatprovide
shelterand breedingsitesfor bats,birds, and otheranimals Perhaps
more importantly, stranglersare n k e y sst poencein éhatdhey

providefoodto awide variety of animalsduringtimesof scarcity
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lerifigs also grow
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10. Plant Mimicry - Orchids

Orchidsare world-classliars, using smellsand visual tricks to
lure male insectsinto trying to mate with them so that their

pollinationcanbe carriedout by thesansects



AcrossEurope,Australia,Africaand SouthAmerica,orchidshaveindependently
evolvedwaysto manufactureirresistiblebougquets Many of thesesmellsmimic
the sexpheromonesg otherwiseknownasaphrodisiacg; of insects
Orchidsreleasea perfume that mimics a fertile female insect, luring in male
Insects Overcomeby the female scent,the malesare dupedinto attemptingto
mate with the flower. Duringtheir futile attempts at copulation,they pick up a
gobbetof pollen,sothat whenthey visit anotherflower they will pollinateit.

And what do the male insectsget in exchangefor their labours? ABSOLUTEL
NOTHING!



Australia'sendangeredhammer orchids go a step further, and use visual
lures aswell as smell Eachflower hasa landing platform calleda labellum
("lip"), whichis actuallya modified petal. It is shapedlike a hammer,hence
the name

The only insects that can pollinate these strangelooking orchids

are thynnine wasps. Theseorchids produce chemicalscalled pyrazinesto

lure the malewasps



But the hammer orchid doesn't stop there. Its
hammershapedlabellumresemblesa femalewasp,
soit isanadditionallure. Its shapealsomanipulates
the male'smatingpractices

Femalethynnine wasps are flightless, so when a
femalereleasedher pheromoneshefirst crawlsup a
stick The male flies down, picks her up, and they
start to mate in flight ashe carriesher off to a food
source Sowhen a male gets lured by a hammer
orchid, he graspsthe labellum and attempts to
simultaneoushcopulatewith it andfly off with it.
Thisdoesn'treallywork. Thelabellumis mountedon
a hinge, so the male's momentum makesit swing
over, flipping him upsidedown. He lands neatly on
the stigma, ensuringthat his pollen load ends up
exactlywherethe orchidneedsit.




Some orchids go even further than the
hammerorchids They entraptheir insect
victims, to ensurethat they transportthe
maximumamountof pollen

The fungusgnatnow tries to squeezehis

way out
The bandedgreenhoodorchid Pterostylis
sanguinealoesjustthisto lucklessfungus
gnhatsof the genusMycomya It's one of
the most sophisticateddeceptivesystems

thusfar describedor orchids



Attracted from far away by the
orchid's femalemimicking smell, the
male gnat lands on the flower and
attemptso copulatewith the labellum
But he is in for a shock His
movements cause the labellum to
swing up like a drawbridge,shutting
him insidea chamber

The fungusgnat now tries to squeeze

his way out On its way, the gnat
smearsits load of pollen onto the
orchid's stigma, and then picks up a

new parcelof pollen
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