&I -5
qIqU STeT =1
(Plant Water Relations)

el Sl WG QU H 9 gaiyd deell § 9 Tk qH1
TN R | ST Teft Shifad sif¥reRei 1 U TE Tk § 9 et
Sifes foranaii @ fore ua fafire st A &t e &
TS | ST Weh SRR AR §, 38eh1 8 fagiard & S
- ydta fd (Polar nature), BTEgsH a4 (Hydrogen
bonds), HEf¥® fa@m@@® (Universal solvent), 3=a
HHSh 9 ES 9 (High cohesive & adhesive
forces), 3= fafere 3= (High specific heat), IS
P"(P"=7),4°C W 3=aaH S, AIshH o HfHd T0F | il
sTeEensll 7Ufq 3, 9 a1 19 H IqcTeud], Segaliaes
Teertien amfq |

SHITITeRT Tcieh ST o IR ohl HLAATCHeR qe fshareren
THE (Structural and functional unit) 1 IR I
fafir= Sifores foramd suw Sufterd Sfasea & Hro g € |
TfeTT SfTase o Ul & I9H B et TfshAteti ol §He &
feru s ifqer—Tamates fafEl s gagmm steavas © e
Stasea guifaa g €1 fowor (Diffusion), R
(Permeability), TERU  (Osmosis), SaxeaHaA
(Plasmolysis), 3= SiwoT (Imbibition) 3TfE F= Tt &t
fRamd E 1

faaor

(DIFFUSION)
STHITTAT ST et Siidal bl A H W& T STHIA &0t

Tie X TR H Tt S € 1 36 TR U 9 o SRt B i
Tothe & fohiedt e | I Hiell 21 ST § | 98 Saferg gr
¥ it qeredf o 319 3Tuet fast it (Kinetic energy)
10T TR T1f T oTereen § Ted € qe Sueied T H §EH
w9 foafid SH o1 Tam8 Fd © | 6 foTg, 310] 379 SAfereh
Irsdl & &9 ¥ HH Sl & &7 H1 IR i #d § f5h
feramor sed € | famwor 1 w9 19, 59 qen 39 & e,
SN STee A § T ®9 H IR ST € Afehe foewor s
R - g g

T &1 a7 § ufeerd & o stferek weredf o STupsd &%
foraor =it femm o 1fd Tk TR W R el el © 1 Seevur &
fore =it o a5 fafera™ &l g Sl < d9eh § W& df =i &
3TU] STt oh! O 7T hidl & STt oh 3TU] <11 o farerad i 3R
A |

TR fordt off = 1 fafyr= uereif <1 fommor ero €6,
3TusT ot TrEa W R e 7 1 o1 uered i 3ufefa @
sydifod wWal B 38 w@ad fawwur (Independent
diffusion) FEd T | I o forw Weli & StferdtsH, e
TZHITEE J STct arsd o ForeRor ararere § graf-ara aeref
& T[T ! T W R e € 7 T ueh-gm ueref %
T[Sl Sht Iufeefd qen ArEd w |

faaur &t ynfad & Ot wieh

(Factors affecting diffusion)
foraRor fshan 1 &2 &R guifad & 1 F9 7@




[30]

TR STl |

R FrifRa g -

1. aqaT (Temperture): -TaqH 6+ 9 T[T i
TSt Sett § gfg et & Fored faem st e i sedt € |

2. faafa g9 o uetel @t ¥ (Density of
diffusing particles):-foreit +ff qaref < foeror =t ST 3qh
B o e o Fohargdrd (Inversely proportional to

the square root of density) BTl & |
1

faEu s <X (1) rate of diffusion (r)= |density (d)
A

37 : 3R ST dTett 119 o1 fore=oT S wed arelt |
HI AN H AR |

3. fawwor <@ &t wautar (Diffusion pressure
gradient):-379] Ted sk faawor <@ & & | 4 famo
TE F & H AR G B © | 17 AT T & wA
g &9 1 SR AYMAFT T |
tren | faerRuT T HEa

(1) ITgHYSS A Uyl o Heg O, A CO, Tl
SHIH-HST |

(2) IAgHYSE | STerared o foresi |

(3) @< a1 Feere sTaeiem |

IR ]}

(PERMEABILITY)

fondlt off el o1 IR § JorwT 9 3HY a1l e
w gfohen wIem foeell & Th foRiw o g
(Permeability) T f7+R &t € 1 9% T i faerd (Solute)
e faeme (Solvent) I & U I IR0 (Passage)
TYSM HIA ¢ IR (Permeable) FEAT § | ISRV~
iRt fafa (Cell wall) | Sal & Sufeerd snifvrert faeet sia
(faemerr) o s1upeti < foaw sifyer aom= 9o Siat | o
werelf (faet) & fou sriensha 9 aor= gl § 1 e
fafeerat staerara =1 fadegreres T (Differentially
permeable) YAl ATATHeR T (Selectively
permeable) Tl T | STET- e e, SMene
(Tonoplast) 37fc | F& aRfEfaal & =i fereelt haa
o (Se) & ST9efi o fore arom Bt © @R foer &
s % for i oo A & fofeerdt
7efUTTE (Semi-permeable) FEAT & |39 TehR HITTRT

faoell o1 wie freell STEvIRAER st qe
TS I (Selective permeable) THI TR |
TR X Hehell ¢ | T T St faera den faemas g9 &
fore 3R Bt T rufd H1E oft 3T IR-R 7 71 Tehdl,
U (Impermeable) FEART &1 IR S
(Cuticle) , =1 (Cork) |

qaET

(OSMOSIS)

ST foreell R ol foemae o STupe o
oo T e § I TR VR H R 97 5T &
ST s7efaraTe fareedt RT 9eIe 56T 718 =7 Gr=ar ared &1
w1l G feIctreres & STU3T &7 foraur % Gl aret it STl
faemraes @1 3= GrEar arel wicl & S7f4® Grsar aret giel
371 [T @1 707 Tr5r aret 5T 1 RE grar g 1 o1
RGN ot T YR o faeror & 5o < o5 & = |
TR fereett st Sufterfa e It § |

R i fafy &1 fafaer-ania (Thistle funnel)
T W FHEAT ST Fehell 8-

ToATIER T 32! fI8a-ohid H W ol e WX
TEN 1§ 1 39 %19 &% Hg ol 94-97 (Parchment paper) ¥
e e san § | areE= freett U o1 - urer fereett (Semi
permeable membrane) % ¥4 H H FIdt § IR Had
foretrres o T3l <Rl IR YeTH i § |39 hid hl STal § R
St H W@ T ST ol =H 97 A1 foreedt 9 gid gC hid |
Toraor sTResy €1 ST © Fored 9 # wiiet i 7 gig gt
T

TN o YRE o
METIRCIG R =Sy

ST
'..-E:l('_(’ﬁ

(37) (=)
forT 5.1 fufaer ST gRT WREROT T yegia
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TR S kT T &Il § -

1. 3fd@: WEROT (Endosmosis):-foreft =niferent =t
U fae@H (Hypotonic solution — THT el feeht
HI5l ST T ! 5l § HH Bl H W@ W ST & 377
STETIRTEL forerar & Shifereht & worer ohid § 139 fshan a1 ofa:
TR FEd ¢ | TR VIsal B 57t o foRdt off F H wrerei
TR 37 : TR HE AT € |

2. 9fg: e (Exosmosis):-afc ifee i
safaquedt faer@ (Hypotonic solution — THT =iel feeht
HId1 hITYTeRT T i FI5d1 9§ 2174k 81) § W@ S dl 1l o
3T9] SHITVTeRT & AT e © | 59 forar w1 aife : Tree shed
S ISR W] H STt o1 TeRelt oft 97 | | queotta e s
TR SHEA S |
TIHIUT ch Hg o

(i) germT (Root hairs) §RT STe1 3T STarireor qefm e
o ST STCT ol Weh ShITYTehT § GERT ShITeTeRT H foreRor queo
F AFFA R BAS |

(ii) SRITrenRT st THIfa staEen (Turgidity) TRERT T
fadt =) ®1 g oren g SR et & fau
ST X |

(iii) STt o1 1 o fafa= il o foavor o R €
BT

(iv) & Fiferepsti st gig gdt o ek w2 |

(v) I Tshan el st fee el (Freezing) @i &R
(Desiccation) % fd gfaRiel st |

Sitageaep e T Sitersed-fagger
(PLASMOLYSIS AND DEPLASMOLYSIS)

UTEY :- UISY RIf¥IehT <l 31fereh 9 deh SAfauaerd
faerm (T faera foraent |rsan SiIfdeRt W™ &) 9rsar 9
Aferer &1) H T W A R § el oot Tl @
g hIfvTeRt 1 Siased fage vl § iR ofdd: Thfed
STaed hITeTRT o e 31909 Uk ki | Feifa fommE <ar g |
SHIfTeR1 1 e Feurfa Sfrageresfad (Plasmolysed) FHEardt
T T 39 Ufshan 1 Sageash e %hed § | Saseadad &l
IRfER  ofaTen YRt Stageg e (Incipient
plasmolysis) FgaT €1 Afc IR TG Hifvrent =i
T: S 3Tl SAIIIE foeras § @ Sl Sta 34d:
TRIEX GRT IR § Y : ToIeT haA] YRE Yl © a1 F
T WG Sfesed iR H e S ¥ A ufeen

Sageatag e (Deplasmolysis) A & |

Siteseae = Ufshal &l Y& U391 feq@er (Rhoeo
discolor) % Tt @t freelt S sAfered Sifvremsti =t
TRl Y fora ST Hehd § | S5hT Ul i et stfererd it
YU FL S ZHS T ¢ | 37 HITvTehra H St G e g g |
Teh THS 1 Sl | T T HS I =1 o et H T |
%S HHA 1S 37 el ohl Y&l H S T aE Zohal Sl Sial
H g o SHHT HIRTE Thifd (Turgid) fewm <t & =g
<+t o Hiet | el g8 AT o Zhs Y RifSTentsH ot ot
T SIFVThTEe Hehfad Behd ol H Tehfad &1 Il © 139
fshan 1 SHaseags o had § | STaseadf=a sife=s &l I
TS T Y§ 9 H W@ GEeEl 9 @ W ggied
STrerge T : hITSTeRT § Thel ST g |
RIITeRT U 3= faf = ger ok arar

(i) TTEIT €1 (Osmotic pressure):-38 a1 Sl
Y6 5 (foemer) o st &l TR faeet o Tl
3R feerd =it ® a9 i | Ao o foIq stevae gan
URTEIOT 16 Shgelrdl © | forsdt oft Hiret o1 e <re faetrere
H 3ufterd faera & oTopstl & TS GUTIT ST e |

OP o, foea  foera o7upsii &t e

(i) Thifa gra & fufs g« (Turgor pressure and
Wall pressure; TP, WP):-®If¥l &l 51 # W@ W
SRITYTERT T o 3TFHeh TERUT <16 o S0, ST o 3TY] <hITITehT
H Y9 Fd ¢ | 3Hh hola®y WAl THeell a1 hIfsmeh
Toreett smifdren fufd 1 aTex i T gahard! © | hifren fufa
T S M dlel TH 3Th=51 T@ hl Whita g (Turgor
pressure, TP) &gd € | ifereht fufa Twifa e & SR o
H et & 9 fauda faen § (sreiq ame & sigt &t 3iR) , 31eq
stfyehslt foem # TRifa < o =R < @ © s fafa
arel (Wall pressure, WP) #8d ¥ |

(iii) foeRor T@ FgAAr (Diffusion Pressure
Deficit; DPD):-3[g a1 A1 foeireh 1 forei S« S=aan
T ¥ | 3R <t | forerar feman S dt s a1l faeree &
foreoT 7el 915 STt ot gt § v g ¢ | foera et sifres
(FrTq forerem 21fees |rs) BT a1 fareror el ot 39T S1gER
<A (FH) TN 39 YR S faames () & ga §
foeram & foawor <@ § fort %t gt €, SH famor g
AT e § | 8 T T % fawe e # gt 7 | 7wt
g A ¢ o faemas 9 faeem o # fomo g #
T B € AR TR < (Osmotic pressure) H g
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TR STl |

gt T | fomw <@ =gAa faeed & foames (S@) i
TSRO ST <1 &TFdT ol ek © | 3T R0 DPD il <[ooT
a1l (Suction pressure, S.P.) M #Fgd T |

DPD=0OP-TP
fafi=r arel & @ (Relation between various

pressures) — ShIf¥IehI H STl o U1 o FA A i Ig
1 oo S <A h8d © |

(i) 7019 (Flaccid) if¥rent & shif¥rent faf o o 1g <o
TET U1 €, T UE HIVHT 1 TR el I BT € 139
HHY HITTeRT TH 1 GUE g1el (OP) foror gral it =fan
(DPD) & &R Tl & 272t

I TP=0

dd DPD=0P

TR o

=y

__md
forerLor 2ret Bt e EaNED

HHH <[

ww"f%ﬁ«\z@

‘A-:“:faaa TR

e 5.2 aOrERT Tre, T |re eI faeRur gre =T
T T

(ii) ¥R <& (Turgor pressur), TUEON <TE
(Osmotic pressure) a1 fo&or gr& =fFar (Diffusion
pressure deficit) H TR =Y T HIfHI o 3TETT T
AR TG |

S TR TH RNV hl A TIAT AT
(Hypotonic) forera & & S df STel < 379] <hifrehl | Jars
A & TS SHROT RIfSTeRT 1 THhifa <1el (TP) -4 sIga
TTAT 2 | ShITTeRT B STet o Worel | hifSTeht T bt Trsdl A
ZIM T § 37 : SRITSTehT T8 o1 TRIERY < (OP) oft %1 21
T € | TRId <16 o S 3T TE <@ % hH g 9
foreor <@ a6t =gt (DPD) oft %8 21 STl € | STl <hif¥reht
ol T H ThHI B S I TG e TR e o TR 2
ST @ SR e el whi = LA B S © |

319fd DPD = OP-TP — ThIfd ateren § shifret #
01 S o YA & R OP = TP Fiifes DPD =0

I fava sraeamun

(Hypothesis of water potential)

STa fava i TTEIROM 3R . WA q1 TH. T
TR (1960) H I&A 1| ISHEfAw  freHl
(Thermodynamic laws) & ST ER foreft +ff &3 & T
ok H ® o ot (Free energy) BTt € S 38 &l A
i AT ST © | RIS H STl o 3] 1uRT foeett 9
3T F SR T it & FTTH o Sool bl STATIRAT LI © |
7 HITTRT ! ST H L@ ST Al Y5 ST oh 3TI] AT hiTeIehT
o ToreTe H Sufterd Siat & STU[eT ol o Ssll o &l o 3T
I 3 @ H1 St fawe (Water potential) #gd ¥ 1 38 ek
TS % \y (TS psi) BRI TGl foham ST & e saeht 3ohte
o (Bar) Trargause (Atmospheres; atm) BAR

S favwa o 9% A (Absolute value) =t 0T
AT STHYS ¥ | 370 : TH Y THT S € | 3R A | Hh1g
forera faemman S & @ Swert sat fava 8 € 1 o1 foret
off foeTam 1 god SoTl 35 el o1 31087 A BT (378
FROMHE) | TH I8 A © foh fopdt foreram ot oot gra
(Osmotic pressure) IHH IR foaerd & AT & HR
Fra1 € aun foera & e1upsti o1 widt H fiem W 5 fava &9
T & 3Td: T e Tohd & o Fordlt faemem o1 el g«
3T 9 fawa & & T FH GIh ST § | STHAH
YrerEet | 39 TR fawa (Osmotic potential) F8d &
A TH 5 T A A ¢ | TIEWO T 9 TOER fava
(Osmotic potential) 1 HTH Tk 211 © | 3Tk fadh g & fof
TR 376l T A EATCHe BIAT 8 ST TR fosfal sl 7
FROMHH BT |

e 5.3 (A) ThIA HITITERT (B) et hIfITaRT
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379 ek TR G i TRehedaT e |

e STy fereett & o Seft § =i o1 ur; forerem
TR Ueh ST | T 71 fored <=t =1 g, faerem o)y g
T | TRIE §RT 5 o 379] stk & a7 foeam | el & ars
ot B yaw 31 | 3UF Horaey o9ie ga | Seft Tha gl
STt qen St i fufa faeam o <ore el @ S %
31U Rl e 3T & kel § 9 <@ I ThId <9 (Turgor
pressure) HEd § A TR 6 5 S faval & §U I I
era faua (Pressure potential, y p) F8d B | T fava
¥ (Positive) BidT € 3R it favwe =i ser € 1 39
YRR ST Tawel (y w), TERT fael () 9 <1l fa4d (y p)
Teh TR A Geifera & -

Yw=ys+yp

HIIHT h! 98 Hag S oA b1 AT Lt €,
et = Hfead (Matrix) weamd! € | o1d: Hfeaa & g|
3 fava =t ffgam fawa (Matrix potential,y, ) Fed
€ | 718 ROH BIAT €, T HITIThT o STt {979 Rl 7 HLdl
7| Bfze fasa =1 ga7 # o Hecd BT © <ifehd Sifvha
TR H HEERE BT § | 9 fava e g § 9 36
FHRU A fava SIga 8, 37

s@faTE (yw) =g,y ty,

ST vy, Bifge fava, v, TR fave, ¢ 3@ fae
iﬁﬁmwﬁ v, W@W%,W:ww;\str
v,

37 oot
(Imbibition)

ST o Hgg | T I § T8 W el % e
el S ¢ | BTSS! a1 Y8 S Te1elf §RT St & 39 TR
o STERIYT i 3T=: YIHUT Fgd & X a1 ST FEd
aren uered 3: 9iweR (Imbibant) Secar €1 el §
wefer o fgeiae iferen fufaal U 9 Joad &t o=
Bt § S Siereet shrarse (Hydrophilic colloid) @R
STk AT B STeT ST id € |

URWTST- 357 TaTf & 319 I 5T &1 59 %71 forT
[T 19 SR FI 3A:INGUT F&G & | AT H 567
THR & ST & ARIIGUT (Adsorption) F&d &1
ST AT X hE NI R FHIfad Bt ©, ST 93k,

3T 9o i 1ae (Texture), SEAT 9 STal fa9a &l AW
amfe |
3T JTHUT hT HE e

1. T Sl G STt ohT AT & : 31 e
ST e ST © | S5 WehR 37301 o 83 Sftsil o ¥ § off
TR FARE LSS |

2. %% UIQUl § gsitad (Resurrection) i fsham g
STATI RIcATSEl ohi Sufearfd & RO EIA T |

wEwut fag

1. Tl T AR ve fafire gered § fomes ofifas @
TR A0 Sie & A H Feae € |

2. 9, 539 9 39 yef & el w1 Iy T o
forafta 21 =1 ggf <l faeror hed ¥ | oo =t foran
TR WA & HH A1 Y AR EIA L |

3. oo weam & aoEE, a9 foafa g o
Ul & SRR o e WA AT |

4. iR H fafy= ger &1 fafeemi g fafaai =t
g o - B © | $9 T (i
fufa), F° I (Hfeha) T FS 318 T
T FIAICHS IR (SRIf¥TeRT fEreett, SHreme) gidt
gl

5. faame (S@) 1 stefureT fereett o gRT € aret
TR TRER e A e |

6. Torera o1 R STe SHH SUfked faera o sTupeti ot
&A1 GHIIUH BI1 g |

7.  UICU Y STCTERIYoT, Thiadl a0t 31 fshansti ® qeRm
I AEqUl YR BT ¢ |

8. wifyrR I SIfaed faeem # W W osEd
Sageaded gl A: STeIIE] foead § @ |
e fogram g e |

9.  TUEU & "fed B W IR § fafa= TR & =
3= B © S9 ¥Ria @ (TP), fufa @ (WP),
L €16 (OP), =00l <16l (SP), 21e foewon <«
= (DPD) sfe |

10.  ORTERY] g ekl SIY ATIshH, YATRIAT, 370] & TR
MR AR FA T |

1. 35 va (faemes) wd foeram § Suferd Sd o oTusi
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TR STl |

12.

i qod ot | TR ! 5T fara ed € 1 95 Tt
St fava R I T e |

for forerem oMM 31 v g 59 W STerRITOT
3T g d § | St § 39 e o1 fod we
gl

ety uvH

ERECIi RS

a1

q.2

.3

T4

.5

Uit gRT agHvSA | CO, T O, fafm= &t ferar
T -

(37) T (o) fererzm

() 7a oy SELR
R U -

(S EUNENESI (F) TATARE

(9) Hfewa (3) hifererr fufa
AL FEATH DPD T HHA T

(37) OP & =R (@) OP ¥ 31fyyeh
@ T () OPE=HA
TT RITITeRT H & FTHT STa LA BT &~
(COERRE] CIESEE]
QIEIEEE (]) TWEHLT T
T RIS YTl GIT STeT oh STTAIHHUT Tl
et hi fohaT Rl Thad & -

(3) 3o () I

(T) fagmo (3) Sirageafag=

SfaeTgTTaTE 997

v A W N

ST fereet! oh1 3SR S |
UL 1 Ueh HE <ol SIS |
foraror ant uftanfig e |

3 wiroor st afRaron < |

T.P, W.P. &l T9= hifSra |

CTEAcHeh U9

—_

N o o A WN

Al Sl T L |

ST TRTER0 1 Sife IR i faifea shifsre |
Sargegh = T SHageAtag = H TR T i |
STfoRTE qen STequRER faeray | faug sifsm |
TorERoT STel JaruraT shl Tt hifSTT |

Foreror Sral =T ohl T i |

37 YT Bl ST I ShiTlT |

IRERICCR R

1.

Tl fava, g fava qen 5@ fawa &t e
HITSTT AT ek TRET ek a2l ohl VI hifoTd |
ULl fsRan ot R shid g T WA o1 90
T TR 5T SHeh! TG HIq fohal ST HRAT R |
T, 0T Qe 37q 0T o1 e H 90 Fid gU
ST WIS IR H Hee Sy |

SAEEAT - 1.(),2.(7),3.(31),4.(9),5.(37)

| ]



