1 What tf.‘tiamﬂratfbn-?&d&at 2
—are the types of transpirtin
-6 g}(fzfm‘n rgefacfom af}c:?df‘ry
L tﬁerategf transpiation:
(l’f 8-51 _'5)Mafﬁsi_-_________ |

“.Def”: Process .of -.fassof water
—_from the tnternal tissue ol
the ﬁw}; Plants n. the form
,,,,,, of wa er vapour Through. the
afrf‘a[]_)af&s Such as )g;h/f)‘
oS Eee D o e

7% @pes [7; transpiration:
i ®tomatal transpiration:



~~Aoss of water 4n_the form.qf
water vap our ﬁom_. the stomata
qf _pfanIS' ki
-About 90- 91/ ?f total tunsp”
{ration: , £
’Direat@___ /Jr‘@om'ona[ ©» e
Number of stomata-

=~ Unegual transpiration takes
place tﬁroujﬂ doxsivental feaf
- Tqual Tlanspirotion takes
j)l&(e, ffvmujﬁx isabilatesal leaf

i Cutteular Uansyiraﬁbn: |
~Loss of water vapour Tf)m%/ﬁ
the cuticle presertt tn. epider”
mal tissue af leaf and steamn
~About 3-107 of otal/
tanspiration:



~Takes place throughout da
and nfﬁﬁﬁt' J _ /
~Main poces of lranspiiation
0 xcm]oﬁ/y?’fs-

- Invexse Iy fm])ortf'ona( © the
thickness of cuticle:

"rnCMe Of herbace ous.ﬁ[am‘
(t may 9o L up 1507 07‘
total mm];f‘raﬁbn-

i Lenticulay transpiration:
-Logs of - water 1n the fort [aff
water vapou 'ﬁam lentice
present in the bark of -
jafants- e
_~HAbout O-L qf total ’(J’amﬂ
ration: il
‘@p_ﬁns_ C{UH'(?? who e ddj___and
n{jﬁf' &



Iv- Barﬁ tramsjoim 1 () g
- Zossof _ w.ater....uapour.tﬁraugﬁ i

... ...Bq.r&offﬁe woody stem-
= Octurs continuous/ arazmj_cﬁj

and mfgﬁt byt in Very small’
amount: o

Factors aﬁeaﬁ‘ng the rate of
transyr'mtr'on:

- Cxternal ffacfom' -

0. Lgﬁf:

~ Increases the rqte of trans]z?__
ration  within. o certain
79595{0 (E)j fcal range with, the
r&e in temmperature betuwren
0°C and 59°C -



b%mf)erature Rkl e
~Tnereases the. rate of ‘transf)?' 5
__ \_mtim»u{'tﬁm a___c_crtamf)@_i’
= 5{1@&33.{cafran§a_wdﬁ the rse
in. temperature betieen. O°¢
and S0

¢ Humiclity:. >
~Rate af hansj)fraﬁm deceases
_wih {ncease in relatie
h umf'cff*éy-

d-Wind
- Hlow 6[&441}29 wind inaeases
the rate of 'tran_ep{z_a‘rm_bﬂ
remoing (Meist i and Linds
of 5{‘35 w:[ac[ty reduce the
rate_of transpiration 53 fndic

J
cirg the closwe of stimata.



i ﬁ?fmo'spﬁcrfc_ Piessu;@'
*iowerf‘nj of atmosphenc. pres
sure increases the mte off
transpiration on hills:

- Plants 3mw{n3 i Al her ste
altitudes shows 51'9 er rate of
transpiration because of low
d’tmOSﬁﬁt’be presswe -

B-Internal facfmgs:

a - Root-shoot ratio:
~Gireater the rogt-shoot iaty
greater will be the rate of |
transpiation:

b- Leaf Orientrtion::
5 Worfkonm@, creented [eaves



genera{( transpire mOre. than
Vertica @ ortented leques qs
ffzey recetve Mmore ﬁgﬁt' _

c-Zﬁaf area:

~Kate rc()ﬁf transpiratton incred
Ses Wtth the 1ncrease n
transjo{n@ area-

d- Leaf structure:
~tructure of leques [ife
thitk cuticle, cwating of way,
subertn, reduced” number of
Stmata, Sunken stomata, et
reduce transpiratton



2-What 15 transtmtton PDisuss

_the 10cess pf iration 63
_bell j}af mdﬁod n%(;marﬁs)

| )ef 4 ?)focess of [oes F excess
waifr from acertal plant pots
(leaf . steam) i, 2. ﬁrm A
_Water vapour- =

: -D_emmstmfe _iﬁe jjm&% of
transpiration of el ]ar'
methocl :

pe;,‘u,‘m@ e

Apparatus: A 56[[ ar, he
p/[));?e, pfasttc, fﬁrga,cf 6
Themitals: Vaseline. or _
Materials: A fresh ana? Hfafl’@ :
potted plamt-



_ Tﬁeo_rg; S A 3 <
Trans piration {5 a process af[oy
Of_ excess water in the form of
water vapour from the tnterna/
tssues of /Jﬁmts_ th rou(gﬁ the
aerial parts such. os the
Stomata. of leques and green
‘stems, barks and lentictls:

Procedlure |
~Yelect q fresh healthy wwell
watered potted ﬁfam‘- |
-Tover the Soil .@u:ﬁlce of the
PML ])iojyez[y with q. Sheet of
lastic- e

~Tte it qround e neck: of pot
53 a thread to .preyent direct
evaporation. of water fom soil
@urface.



“HKeep the plotted p[anf on a
3(0,55 yfate_ and cover with a
dry and clean bell e
’ﬁy {7 vaseline or grease onthe
ecgcs of The 5e/gjar (0 pre
vent the enﬂy of moisture
fom. outside: e
~€xpose the experimental

set up in sunlight for fow
hours  wiethout ary ais turbd
nce- ,
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=t g e e ]
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Gllass ple
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7 the end af experiment:

1‘3, D@monstmtmn /rf Jmfogm of
‘tmnsmm,{wn 50 usuzj:
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Observatton:

-~ Bfter Gometime, the cireplets of
water yapour af)ﬁear___on.fﬁz

—4nner surface “of the bell far

Tonplisions —=s—sssin=
~Water vapour released @T he
_qenal ])arf of___'[/:zé ])[anf(. latey
condenses 0 ﬁnm water dyopkls
. the fnner woall of belt far
No ])oss_i&ﬁf@ af emy. af workr
Vapeur fom he soil Surface or

om the outside- o
-Aerial parts of the plarts re[
easewater in the Afomof
water yapaur _53 process of
'trans?{mtrbn :



e
Plants must befiesh, _ﬁm[f@
and well watered.

- Bell Jar must be clean and

clry - _
| ’ﬁZ?.‘ujo must be aﬁos_ec/ b

6’01’2[{5’_51' _ i
Mol surfaces of potted Plart
must _be coyere ])rg]ofr@
wih ]J_fastt&: paper

8- Describe the experiment t0
show the process of Osmosts
53 w{fzgeﬁg membrane oy

by potato osmescpe-
e



“To demonstrate the process
of _osmosis ___63 using “patato
_gsmoscope- =
| _/A)equr‘remmzs: T
;?gmmtw Beaker, G[dl}f[ ) pirs:
ernicals - Rugar Solution, ibater
_ Materials: 7 19e Bfa[z’@_fofaiv
tuber, _

Tﬁeor_g; __ _

-When o Solutions hayin
different concentration are
Seprated 53 Semi - permeable
membrane, Solvent molecyls
move fiom s fwjﬁer wiatey
potential 0 &S fower yiate
])Dfentrkz[ until the Cﬁfyefojwhfm‘
6f @ufﬁ'ﬁn’um Condition:-



jaof@fo__ 1101015 R e
el off s skin and eut s
base tv make f'tf[af- 7y
-Make o. ch/’o hollow Egp
[tke cq w'(:r/_ M the j»o__atafo Tuber

 Usfng asca@e[ almost Upt
e bottom:

- Rur _concentation Suqar
solution upty haff of the
otatl)  Cavety _
-Maik the initial [eyel of
Sugar sulution as ‘T’ by fixing

a pin_in the waf(_of potafo.
Ca_u_ify il e

"fCeaP jyomto tuﬁex_haumj
coneentratod sugar solutionin



a beaker co ntaining water
- Leqve the experimental set

up for few hours without
any disturbance _

Observation-

- After sometime, the level of
sugar solution tn Y‘sz)afaz‘o
Cavity rises up fom the indtlal
marked leve! () 1o o, certain
hewfrt whick marks asa.
final level (F) 6 ﬁx_ffy? |

Second pm, © e inner wal

| of potats Ca_u_i’l:y__- L
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= = =
= = k?li‘ﬁr
TR g L / ~ | Sotutor
- Aﬁ- Peeled
S {ateral side of

: potato
o @

T the Efjnnmf? of P)f/?)frfﬁ"(nf

—iﬂcrfgsa
© 1N Vblume

A+ the end of experiment _
J
j%ﬂbﬂﬂ@&fmfzbn of osmos_!s@ﬂ_g
_____ Ustng potato osmo scope




4. Differentiate Betuoeen comsi
—and aﬁﬁ.’umbnr_ _[leaﬂﬁs_: G

L (smusis W@ﬁu&bn |
DMovement of !bMovemenqu
~ solvent (votey) |\ mfecuks fom |
| _#.5mz>fecu[esj‘*mmszzts';i the region. of e
5[63{011 of ower fﬁgﬁer concenty”
~|concentration  ation to the |
- thoygh semiper 1egton of lower ; -
meable membiane concentration |
J ;;unff'[ éq.tﬁfilﬁnum until Cyui fi_&rzam-
| | |

- DTnwolies the i) Diﬁ?wf'og -
_émOp’errvc.rrt._ of gmofecu(ésmadée =
solvent mefeculis solics, ﬁqw’a@ o
m{(fj or gases:




345 - = : s
. ;:D_Qfemr.:])ezmea WD&ferni-permeq
~ ble_membrane ble membrane |

&S reguired- |45 not required-

F

DTnflsenced 5y Nat influenef
: ;mry.ar_of 591’ 53t5z_]oreasure
ostatic pressure_ othey than

5-Describe an.exj)en‘mmf 11
Ghow the. rqte of Trans]wi_raﬁon

by Gianong's p gtometey-
CL;} mafﬁs)j f_ =

o o
tanspintion by using Gan ong’s
denohien st s



Requirements:
Warafuszﬁanoryfs potometer,
a beaker, ot witha Fole,
dropper -

Themicals: Gyrease or Laseline.
Materials: A ﬁea[iﬁy Eafy twf?'

TEeorg:

‘ ’@s&@f water in fﬁ%fwm of
watey vapout .ﬁom e intemal
tHssues czfﬁw‘ny plants TBrouyﬁ |
the aeria j)al‘fY Such. oS the
eaves , gzeen stems, bgfe and
(enéf(:eG? & called Oan.yi/aﬁbn- ;

Yaedue. .
([ _Grananjls potometer mp.

v

fefe{aj Wwith. water-



~ Lut a Shot soft fezg;j Twig

under water 0 quoid he
5&JCEQ3€.__ of continuous water
Cdumnrc (n 7he xylem-
TAX At Nt the wide mouthef
end of the potometer z‘fmcg,i
a hole in the core-

~Makce the apparatus gir tight
QI/ aj)}f@ z'nj Vaselire ay grease
on the ea@e between the
vk and mouthed end of
photometer

'D{p the distal bend tube gf
apparatus 0 a beqker
contaimng watey-

Insert an Qir bubble ’f@mujﬁ
the distal epd” by o clrepper
and acf/’wf & at zero mak
N Aayizental graduated tube



&nose. the whole set up 10 sunlght

fFor fFew‘ Rours -

Wmf/’/

Ua

\L— Plont iwffj

ﬁ]“ i

‘f e Wﬁify
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Gzanorﬁ’s pelometey. =

rq Deraonstration mf transpiration Us thg
5t (G‘/anona s 7ofompfer




Observation:
“After few pours of experiment,
air bubble Gfowfg Mmoies Quads
the jvfam‘ Tﬁrouyﬁ the hovin
tal tube of potometer-

(%oncfusf‘on! e
_~During the proess ef tanspiran
)y wafp‘g & /Lx{)f fffomaf’[ﬁa acfw'cz/
parts @C_J-o[bm‘ in —(Eej%rm
of voater vapoyr which Geates
a suction pressure

Muctton pressure 56605 e
a5sa’rptr'on 0f water from.
e rizontal t(be of potometer
- Amount of woater transpired
5\9 the twlq 4 Qﬁj)}‘m}mﬁ’[j
EQW[TD e amount of water
absorbeq from the Beaker-



et
'Za@.e between the catfc and
mouth 07‘ o tometer must be
Sealed 5y Ustng Va seline gr
9 réease -

’@n{y one_qir bubble must be
entered in the heyizorital

a '/[a}g tube

Rt up must be @ywea”ta
the sunlght

~Ket Ez}: must not be efistriby
clisturbed after s ettf‘rﬁ



6. ..'Demons'traté fBe, awcémL
Sap th mujﬁ __xy!ém-__ ¢ marks

e gty
ascent of sap 63 simpde mitff
Reguivements: 7 ” ]
A ﬂaratus:ﬁeafep stand, cla mp,

lade., slide, coverslip, knife,
mfac}SCo]xf X .
’Cf)emr‘caﬁsr Wafz); evsin Sofytion

Materials: A healt fvy herbace DUs
pl&nt with whete flowers.

75601_’ .

- Ascent erf Sup 15 the P?.CC&‘E of
upward moverent ¢f sap from
nots 1o the @p of the pﬁmf



paits through. the continuous
pathuoy of tacheids and vessels

Procedure: s,
~Take a 560[’0@__ esh her baceous
pfant with. o white ffowos :
Tt its WY under water wikh
o knife o avod The blockage
of continuous water column. ih
Tﬁa_xg[em- _____ e

- ’/Ceep_ the twig it beaker
containing watey-
~Tolour the water with fas.
dreps of eosin o obsewerve
the water mowvement -

“Fx The tuuj vertical pos_‘f'ﬁbn ,
5\9____u5rhj a_stand ancl C[am[)s_;_



Leave the experimental st up
+for few hous without any
disturbance _

Observation:

~Fifter some timy, the. veins of
fcaf and white petals appedr to
red 4n colour: iy |
“1S-of stem &f twy & cutand
obsered under MACI0Scape b
prepaiiny a temf)armﬂ s_z:'z of
section Gf stem:-

- Vessels and( trac hict in Xylem
tssues qre seen req-



F:l-e alan af

W corel

/’ﬂWY 8+O nCI :

N
He rﬁaf/m;—ﬂ A) ? il

Plant ﬁ( \
A
! /@W@a
S v
e8RS B 5 = g j
e W
@ﬁ

Pt b, heq tning of 1he experinnent -
J ot /




QECI Cn(m;rﬂf

Wy o/ foer,
/ = ‘nt

Watey+
Eostin ——F

o encfof Cxperitent -
Fq Demnnﬁrahon z:F the mfﬁmﬂ

ascen% nﬂ sap




Y 11Ty T e v S
’_Zea_uesoﬁ twig temain fresh and
’carg_f’cf because”of cortinuous
tmn{s_po# of water:

ol sur part of wectton of stem
tndicates the mouemm‘-of

water and mineva (¢ fﬁro_tgﬁ
Vessels and tracheids af.x%:»-

- E'x[)ere'm_enf concludes that the

pathe_of the asent of upis
on(g dlue 'ZO..cond&cfmj E’g)ﬂ?@ﬂi}

Of )(y fem -

Wecddiope. o s
~Plont must be Hesh and
ﬁea(fﬁj_ with. white fffouﬁ& :
E Twz‘g must be ept in the

vertial pasition by usirg. clamps
and stand-



s ’(ofou Y cﬁanjes of the [;efa[f |
@f f&;_w_er__ must be observed
J?‘)I'OPCT@- S

- &pen‘menfa[_sef Up must not
be disturbed after SEZ“G'I?@



