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T+ ic dery vare Jru._ﬁ'ndﬂ dants ?M_ 7202 '..
ey % aléed Jaa(m;.'dvnz. ﬁqwﬂ;ﬁ

QcLcur in. LR ——ma.
TRIS Jdpism (s due to yed ponSC of 4D
‘he same.ses of. enviromnmenial condibrors
1 Which ébhe jr‘UuJ.

& 2VUpPs 4} r))c:/?f:r RWiNG under e {ﬂmﬂ
Sed aﬁ env:ronmendal fZa@m‘ corubitule
Zhe e;c/i?:;.z/ GRUps.

Dependin wupaor +he arnounF af. waltllr
avzlahile!, +heve are hree eca/ojfcaj | GrUUp

, vz hydruphyies mesophyres and xXero-
hyles.

zj);/wpbj}e! are he plankt mh}c/ojmw /9
plenty of water e.g. ponds ,laked , stvearnd

, TIVEYS , OCearNel .

“Jhe /ﬁe:fo/o;éj/ajw«) in placed a){'f/) mode -
sate water supply €.3.in +he plasng of
Fermperaste and +ropical zones.

Zhe ,vfra/o;/z!-e,_f 2000 1) EX4TEE a’i)/ habi-

2GS ie. LwAere the amount sf water in e

soil ’s very less e.5. deserd, alpine peakd

sand hills e#.

ﬁ(cm@_’j? 70 warming C1875) besides above
4 |

10eniion ,%:éejnaiji there ave § opber
roups of. plank viz. halophyres , Litho-

/’/')]'1’65 , Epiphyted psammophyies (ja—ﬂazj'l

on sand) anyophji“&! £ 90wing 0n ac:
an c‘%:zgma//a/}éf (7,\4;;‘;;4‘?"’30 rock),
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—— Hyd>ophyles grow in waler, OT ;'n,_{.t'zzl |
i which 15 saturated wiih walter orils
| covered wlth water. P A

L wlater miay be fresh aor Salivb. -
o The Common preshwater bodies are
- pands , lakes | streams , p and alvets.

- TRe plank which \??’ZHJ Jr freshwater

e calted freshwate) planis,

O vasfcular Ajc{mp/\)ff&f 2 _
_ 7he hydraphytes which posses vascu-
lar 2issye @ e Xylem and phloem
are calted yascula K_Ayc/zv,e!bzﬁcé i |
- ZhAe vascwlar pydroph ryies may be aryan -
ged into Fhree fairly /o@./ura/jmup_f
yiz. swbmerged planit, ,ﬂ/dczﬁ’xjf Plani
2Znd Qm/a/)_;é;’a.m_ Llants.

) Nonyascwdar Aydiophytes ;-

_  7he /:jczm/)/?yf&_wéyjcb Lacks #ha
Vadcular +issde i hem are called
rnonvascud ar Ajc/mﬁhfm, :

"7'7:2;7 o/ ?agzcmla 7 A )/dro/)/)f%e! camﬁ —
dute 2he phytoplankions,
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H-- 7he e exally m_mk 'y Shallow yeq iohs -
5 - g ; can qet d;ef{um .

op. water where +he plants

Supply of Lght.
- THhE 5ubmer;ccé /)fafmfhj%a Lan be o749
1yres
ThEY L ear swmall

@ 4 _
o8, EX. deni/]a_p .

@ plants with Juberods ctem, They bear
cpe (leelsd) Leaves. The leaves are

 caudi
i and vibbon shaped.. ey valbisnerid.

leaves at +he no

G Floating hydrophyte s
Float1” hydrophyies are tHhose planis whick
can ploat 09 2he surpace of waler.
e are aq9un g fwo typed,

v Free ﬁ!oZZh’n ?a%’o Y

3 [Fleating bub svored forrd.

0 Free ploakng £z
—These planH are noF at-fachec #0 S0il. B

2hey can preely ploat on Hhe SUT, ce 0
b < ey pac o

o
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;- .FJ_f_cmptzt:tq nuisible, — |
k ___.ﬂme

E ace a_baa_taiéz_m‘_:,_&._

_ 7here are alic same smaller forms e.7.

o 24 5(7cz

— A T7hi rd/wm uf. pleatn cz.yqa/vc_{m
£ cﬂ?/’fr.fe 5414l smalley “Fornib. Ej Azolla.

4 /nawdﬁmww_ ;
! ¢h&LLWfLazaﬂam:3]q_anMe Lurpace

[/wder

— Zney norm%mm.s‘/zdiaw njuam e

_ EY wWader L

@ Am,ob;é/am plansgl - BV

_ ﬁae are l-b,e.ﬁlaz)/ﬁ'ﬂﬂ c_dhzcéz t/zclafzda/_ -
parki (s /’202’020.!_9_ s d in_walter
and +he shooHt extend well abaove
the surface of water indhealr,
é’ﬁﬂfra/// %e Predent—in .{Aﬂlaa)m&z,_

LA _tey T’y;?/':q H]jn)/’h;//d e+t.
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k rorpbolagical adapiations : -

- ROOH are 9veatly yeduced in size. RooH are
mostly unbranihed. 7hey dack rook hatss.

- The s2em is +hin and delicate due #o Lack

< op Bechawibral iccye. AN AU SN

- Leaves are veduced in size and +hickness.
They are +hin, Linear or vibbon like 70
escape from 2he €ffect o [’,5%14:;7 coater curren

- They muwltiply by vegetative mode of repro-
AUCH OV {’)'(Cf’ff in few cates,

¥ Anatom;cal add/nmé—v'awj_:,

77 s. 0f Hydrilla s#em shaos ,éouow;-n]
anatomical adapiabons,

- Tz 5.00 H drilla stem shows +otal absentt
of cuticle because +hey have #0 absorb
cater and nutrienrs direcHly +hrough
the ensive surface of the plank body,
Due +0 absSerice of ar heec{ ﬁ—vf me(zdr);-
cal St1ength , the vascular bundled

clo nok develop rcar Hhe pf periphery and
cortex vegion becomed very large.

A N
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L ELd of J excbaﬁ i s g _ s
T fates Lire o and co, art Si0red wiitins

| hese aiy cavitreS, These air chambers
Jcavities give buoyanty ijhmwiéﬁg_--
2o e plan/s, Ly T8
. The Stem is sopt and spongy. . ¥h
- TFe mesophbyll is notf diflerentrated,
into palisade and 5/2479#,21&0_12(_/);09:1,__
It L5 PI0SHLY af sp AFPe, NN
-~ Chloroplag f:‘ry are pfﬂk.&?@fd&@d_h_
cells 4cc. a5 A w
T s.of Hydrilla: - shows pollowing ehamackers
@ Epidermis .- 7phs is outtriarkLayerapcelie
Cuticle ;s absern/—

@ corvex > T o ceupie: ol

o

Z# IS made of many,large air chamber.
-2V chambers are Seperated Lrom one ano-

her by parptons called cé‘a/blmjzzu,_ L 0! AN

K ——

s -

=t Adapiation def’ . oy pentureopan
e o /&zméﬁm_m%m o

~CXISF tencler cCondshons o A . o) §7
called dd/’hzﬁ’m‘ ﬂ' abirat- ;¢ S
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# Lao orl a’.e)/e/a
&ﬁf;ﬁy ed pram honzziﬂﬁl/ JHAZK
-, YOOt SlOCKL, Oy fuberS. cwc[
. /’e{z oles are very well developed
elon czicf{ P
- Ay Cavidies are well developed withs
Feroles,
- Leques are cawrfcé WiZh way 70 pre Ven#
__the wegi g af.the UPper surface.

/Mcu*zzm,caj czda/)fahaﬂf ~.

3 of pPetiole of. NYmphea shaus
o
}?ﬁ/(;w.)uf?' auniadom; cal ada;pfa/m/u

Epidermis L 74 j¢ ihe oLtermosF fa 1yer ﬂ?q'q/e_
nc’ﬁ rarench YIIOUS ceolls
-~ Cuticlde ;¢ aéz;m/-

~ Mypodermic ). [ s prf_cm/—./mf-éflm Hhe
ep;dermisc ghe ceug are cam,aac/f{/ arrarged.
~ @round Fiscye -. r1a0y Largearsy (/wméer;{
@re oistvibiuted 2HDUIh 0Lt 1% region 1
- Sy chambery gre igpﬁraﬂi?ﬁmm v W |
2204 er é/ aﬁ’,ﬂ/oérajm_f 1

Vaicular #sce r. g, cuidar bundles are 4y S
2eibuted thypy bt~ A e gypund A0 .
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. Tn p/aceJ-&'Ke dexer'/d;fiée
___aupine peaks theress act

__aater and she xalt of AT

Aot o ¢i!
| _is ofden 'J'G)P:d. Zn.suth X6 At

pds A4 .
., 2he f’/dﬂkfﬂff.jﬂaj{ ;Z/fdé./f CM¢"—'—’

 Lorm o withsiand u/ i /
?:r'a:u. Swch plants are called X¢ /0ﬂh/h('
plants 0r Xerophytes. ;

- T#e dowm/vany Pactors 0}2 X Erop /f/;qé
habitat qre scarciiy of wWaler, L
emperatuie sirung Lighk intens L2y =
Ligh wind veloc; L. S —

- 7O face Such ailadverse condirarns
“#e planis make Various morphological
znd anatom/ce) adapratovis. .

Morphological d&,@éﬁﬁdm .

- The X ervphyiic planks face adverre
condiron of o> nedl in several wa :i |
For 2wo [p a'rj-’;o/- requiyemen '

() Trcreqsed zp0 absorpsion.
@ Redured rate of trapepirakion © T

] - - =

The lt/_a}'{’% CZC!G/J L et ‘IOIQ_Q?"&ATI/.{}{ .

Th
¢ Xerzphytes have a yeor Leep ang,

EXtenss ¥
Ve 70t 5)«{*6/27 edbich Tédf/z&f-}-ﬁe j
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Sid =1 4 l:é!L.iWL—

S nted i gy th and ;s branch-
A Dusby appearanit,
S P XEBphyis pdye wundergrowid.

| WJ/‘”’!- They are covered with

,;J.’ MO;")Z%” Xenpp e planis have compleiel

S2Lehse 2ot the leaves <0 cheik trabs -
riradion ey cappar/s a,ﬁbj//cz,

= Tuimany Lexwphytic planks, +he leaves are
———  Peauced v scdly o 5ﬁ£n].5ﬂudﬂr¢5 +0
——— educe 2h¢ vate o} Frantpizaton, |
EX. /Q!/?ar U, calir/ g , et ‘
- Many xérp /3/7’15{ are ﬁﬁ'{gzybzﬁ_aia e f//’;f‘/
hay very smal] and narrow deaf blades 7o
_wxeduce e 2rqupiring areq,
_ ceriain zero,ij;yh'c lanis shed <bheir
leaves during he dry period.
- Zr plank Lke pNerdum +he Leal surfaces
are 5/6;“niiaj 20 refléck aw(z/ éfjh/’ and_
remp.” '
— L7 Plany Like Calotropis procera 7he{eavey
g are very thick and /eafbef/ 70 redice
| 7 M//‘ yation, |
— The Leaves of many Xervphytic Plank Aavea
Nax)/ ccaﬁg 6hH Zhe Lz,aﬂ;/ jm’ﬁ(z(@, 7h ¢
are also covered wWith a dense maye of Am{'f
~ come 9f Mhe grasses are Lolded [, circh

manner #Hhat- ¢ stomata are ceomplesel
pFrosecred. 7 /4

D a8 A0, ) ‘
i (o] :
e —c— low] | |

AL DVtr the dyy seaton zh.saccharum,
.M&mda L z;szh/ud. have very hard.
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= _ L afﬂ}”l(a'/ ac/d/?}'a-/?ﬂ

) anH - /7 /L

_ Leaved efnny ﬂ”ﬂfhfﬂc /j/ﬂ( a1de
J/uclc. cwdrcle an e upper ﬂ/,a'(( 77 checks
L EOMmELmEs even o Aauer Su ’/ b

L ranspiialitn.
- At f/’/"a’caﬂ)a/ cells art Hhick édd//iclezﬂc
20 veduce Pranspiradion. sonK plar

NeErcum have odny /a erd a/’ (‘/Jrc/t’/””—f
bolh on4bhe wpperad we//cz.g he lower

g m/’acu c%,{gqfl !

- TAL stomazw. are greatly veductd in number}
—and mmotidy present on the lower swr-
- face af. mzaddlrecﬁ.&fw—
- The stomata are 1?705}—-// Located ;% o/eep J
Fid<, The pits [ cavikes’are pitled with .
'(‘?’75 rumber of, paisy, suUth stomata Lo
aré. CQII&'/_S’MA':;Q Sfomata.,

t 777'92 ézf ,f;df /5 4(.5.{
o aplltd (/ef/lr/e z;;cma;{m
- @M;/Jd olo ] -4
e The spongy pPa‘ench mcz cells. mcam ara - |
| fu/fz//. wﬂ in n wém’ and have t/e
S L/ 1r)£czz€111.’/!czr Lpaced, me cells are (’g;g )
[ Sa e_fm'e’ﬂfé: ma 14 maj a:}/er- |
ed and /s well deve ‘oped. :

-

1
—

r

——

Z7 75 wel/ dez/f/a/oed nakanj f“n}«/u:.
A{ﬁ/’é’/ Fo7h0n of the leap bud=also $n e

- Lewer Portion o check, evaparals o
i o g}g water, - b m

t b f sy belmo the dprer epidermic ancl -z

—_—

e ———— s
’ e e e—" - — A e —
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Manj V.b,are Predent i» ibe leaf”™ ™" e )

ol | | .
MLM@%QM_MM—
'c..xjigm- Enadiid * i N TR NS
XEWP{’)’HC charackess of ersum leaf S
presence of thick cuticle —

Raoth epidermal lyez_r are mu[ﬁ?azer:d ———

& <Stometa gnly inife Lower epidernis andbighly —

e SVRRer. _ . _ —
G SPvamata covered wih thick envelope ofhrairs
(5) pPredence of. palisade near baott epiclerrrral {2Yers.
@ well developed vascular 7SSUES.

SN g

» . -
f".h‘--" . SPONGY
: .9‘ \\_ PARENCHYMA
: b‘ STOMATA
. 1

A
N A
—
TS MULTIPLE LOWER

EPIN:KMIS
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COLLENCHYMA
METAXYLEM

Fig 64 T S Noviem wan

Vol ) A |
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1D semmada
(B sclerehchny ’
'Ga/%tan(lcyhfujﬂf
& well oleveloped

- Haw

— Cuticle

g 5. T.S. Coumwina stem, | e |

Fig :-
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»/s 28 ap Qutermeos/ 5;{;7/4' rou of cels,
7he cells are /)i'?/:/y Cuwd/cewlarised.

S7Tomaeta ¢ire A{i/o// Sunker and occe r
n 2he  grooves.

-

—

NUmerows hairs are present jn the
Jooves and arowund 2he Stumatq,
@ cortex :. |
It /s Lipperentiated inyo b vy podernis
ralisade and parenchyma.

- MHYPodermis |s present belocw #hp epidermis.
It /s made of sclerench W2, @rranged /o 7-
Shaped patches, .

- Larger part of. the corvex s made of severat
/dyers ¢ pParenchyma.

1 ﬁ;'ry of vascular bundles calted coyiica) Vascy -

@ar bundles 7is present fr rhe parerch Y InGt-0uLs

B’?f}'ol), These are J/'v’-z/«:./—ea/ée/aw he 7/};(735,
\ Endoderm/s ¢ _

I 5 5/0 7/e layered
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Jﬂﬂd‘fﬂ:‘w‘& Sk an ed
2 vaseu e dr:// Ze:/elﬂf’ gk
 yaealdr bundlés are & . ik
.sdcrmchjmf“” patch
/_aicu each vatcular Lundles. .
2 ber” w0 vascular bundled .2 P9 renchy-
r;‘;-bul:ryian /5 present,
© prths—
A went developed /afmcéwmafﬂzﬂ Vs
s present in +he centye.

]

¥ Xerephyiic characters of casya —
- ¥inag stem :

Aic Cbom&e-i:r; A
@ /)rEJCI?(e ¢ Ih&z{ cubicle, k_
@ stomata sunken and covered wirh

rairs. AU %
€9, .s’derenchjmd@m Afﬁbf/eroij?% M ST

s Poll 0wing xerophy

bundle cap,
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Lk S0uble inorqanic saipe
Sdium ciy m:’ie,ma_j nestum chlozide,
= aghesium sufphast, ¢
o G700 and comples, their 1ife qyalﬁa !
\ el m"*é-ﬂ-hi-zf:_fdﬁconémk 3 ;

3 d

A ¢ / b S "

: —ra.a/op -ﬂfz.d.malda%z_c}zardc&r' by
F‘LH“ 'mlozfiwm, iven below

e

D Hakit - Maerity o balopbyses are shvaks pub
- afew op Memmczre herbacesup, : f']
= -~ They 90U 10 Hhe 1avpical and Subiopic g
3 'zx?j}{njf. ?5 14 ! M""'"%‘? &

&) Rools ;- Hdopéj{ez develop many shallawg

, noymad vooi4, Zn czda./f.?-;d(/) 0 viormal 00

T e many Stilt or prp yook deyetop prom the

- aerial branches aﬁ stem for ephicien - anthy —
rage in mz/day or Loose Sand y s0il,

B - The svil iy coasial 7e

~and 7} cenpaing Ve*:f lfj
because v wadter
J—z‘om) 4he r00H

rop s /Jc;ori/] a eralte.
He amounps of oxyges
NInge undersuch comt s
¢.Acuo/:iy%€4' clo mo)— " Gelv 4
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aeration 1he hn/ﬂ/’/}’y‘?
s . gl Qerariiri ( ('J//ll/f .
| i//m if : ¢ ./,’/{T( jal Aype of 7 %})ﬂ /0 /;//4 0red
-:’f(';’:,;{/ rools (‘a/H‘r./ [ Ll
: bl ’)C)f)/ro o )/f'/() )
| f;;‘:;’:;fumuluphwﬂ L/-'-'Z/flfg/ ‘//5/ ("(/'/;/)
vhe aﬂc/r:yruw;:/ 200/ Ab (P/ o
x whove! dhe surface of.ondd o

' I ol 1/ ) EA.

Thdappear ad peyg comw r%”)bqu 'f?”}j{iw/ﬁj
ThE 4ipg ;.7: e ¢ VP T fk/ﬂ‘i)/ 100/ / y

peinsed. .

‘//N'/ POSECIS wner ot lenticeds an el

suiface aned J:)Nma/// having promivien)

mmch/mq Caclosing darqe L": caqvilies
Throygp rhese ./z‘n-/?;:c'oéx
akeX place pc/

Lrenchyma helps iy
2he conducts v, a/,

asr c/auf/) 0 T00/S.

].l. Yion ila Ulll’lp
poewmatophoy,

"pooinl type af negatively Feolrople rooty, eillod
OF Brent g roots (Fig. 10 1). The PIeumatophorgy

VA
tnu;a MATOYHOM %)

Zm Cold exchangp
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s / M 3. 7
e r 4

' s Bl af certain brafs byres are o

: G gﬁ‘;—e,%Ldﬁqhvuyqﬂlauz‘%ﬂbylh,&N{ £

i and Leaye, of coastal bal

cvered a;z':;/_a Zzichomer. . T § |

"AVED of. Sibnerge B= ar e / hy

S llagaﬂaf;j degped. Vasadar syze?

759! L€ adapred/ 2o abscrds wa.i—z.?( and vyup

- divecrry |

— Tkt Leaver are EVerreen @5)_;6 /xa:/g wakty

ik Cutscle .
~ Some balopp Ve Exhibi)- Vevipa

ze88
seed Germindte before the 735 :cz}c’ oL)
,ﬂrpmjﬂze V2LV it e 4
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- and Kerela ,ned
cf. the Ganges and Gedu |

. 52 Lfil.: '
man and Hicchar 15(21 T
all thede placed are frtJUE” HY

gl herae

 seviclicdeq erakion wbich porms o dense
forest op Sunall evergreen Fveed.
- The hab tal is charecterized by
@ <aq Ly, Loose, swampy and saling s0/d
@fmﬁbm‘hm_ kBl . .
@) high bumidiky in the atmosphere ard .

) _Almes k- wunipoim remp, +hr0ugbau )
the Year, . e @0 e ‘J e

e 77&. mar) uva:éjb@man_ charé il
Shc a_c/cz/ﬁ' ve Peaturef g cter) —

—© SHlt 700K i~ Zhey prvcluce T aat
e S G - r C(T
- Gﬁ_ﬁﬁff_‘xz)o};{’r_‘f_ B {arge Dumber.

@ Formatson of /anma/opf;oreg
Vi w'fa_r]_ 2
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e o onsure Hhe cfm;naﬁan.
rnro a e Plany wunder a.dra.rt |

i when it fadl o9 Hhe qrodI%:
: ﬁ_ﬂﬂu/p)’; y7) (1 NNES

S 1o T j /e vf- 700 ek{
cde-of- kﬂq dmeza,ezd.

T sp the soil . T hiS “"_Z
 plumue purhon does akcm uo
| cohith may bé otherwise ;munows

. @ 5'/2m/9_s' aﬂc/ frees - ra jmayed are man{y
shrubs and +rees- ; .
@ XEP hf;oc 0 WE - .

£ SMH S cuculenr -
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AERIAL ROOT
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