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L ISIEE

Faeqfa—aifaFTsi ( CELLS ) U8 Fasi ( TISSUES) &
TA-grag FT HegEd gafa - faam § wae W S es)
frenfaal & faq wmaws &) ag wemaw  wOR - B - famme
( PHYSIOLOGY ) U aftfeafa-fasma (ECOLOGY ) T wgeaqur
AT O AfUFAL FAR] FT geF § ww @ wOR-Crar-fame
T JAF 987 gaTaee & Jar 21 FfwFei F so-gvawat ar 194
TaTed ¥ 7o & 9 fonw wge W€ femn smar an dwfaet ¥
ZeY TR el ¥ wftere sgagR # & Afuwax w9t #@ 9 faeg
o @ ¥ @t @9 & 996 § AR Rl F Sw-avaei &
wemae ¥ eI e St & fran 8 5w fewm F e e
Fafrt Y @ faeawig 21

27, ATfEaT F7 Sga T # 39 faua 9 s & ¥ fa=
frar T 21 fogw W EOE AW F AT FE@E 7 TWE FAWQ
ATy & faes AT g i—

q—afcaa od faer 4 —STTa-Ee-F

-T AT L—greafa—sifasm R
FaHl W FA-AIAT

3—qRTa T

—aeqta & TOaTO af T oS & §9A
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31 fie oy @ FfeTs A1 A9 w7 & g arfonfer fe= ww=t



F AW ST A I @A ek } feF W@ 3w orx Ml
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SEATEAT
AW | -seara @@ shge 1-10

(Introduction and History)

geeafa Ffawt @ fafeat

(The membranes of plant cells)

Frfarar fafedal At aroreraT

(Permeability of the cell membranes)
AW 2—siw:mwwr (Imbibition) 11-19

gfTaTaT Td srEar

(Definition and explanation)

o ey F - afaarr

(Dynamics of imbibition)

siq: Mau § A qfEds

(Volume changes in imbibition)

T ST & IAT aEy

(Energy relations of imbibition)

S AT I TGN A

(Osmotic effect on imbibition)

o mfga I

(Imbibition Pressure)

i MW & qfAromeRs gfsewion

(Quantitative aspects of imbibition)

Hd: WY G FT AT

(Measurement of imbibition)

sreqma 3-aereen (Osmosis) 20-36
A gd we faeaa
(Molar and Molar solutions)



gfearar oF sarear

(Definition and explanation)

QU FTeRaT AT & fafiar

(Methods of measuring osmotic concentr-
ation)

T I HAAAA fafer

(Vapour pressure lowering method)
fewiFsr fafy

(Cryscopic method)

Srageag = fafa

(Plasmolytic method)

srageagaens fafy

(Plasmometric method)

QAT 4—aeafa wfaFeN 1 qwrEwot gfomt 37-57
(Osmotic quantities of plant cells)
qfwmaT Ud et
(Definition and explanation)
Thifa a=
(Turgor pressure)

fufq o=

(Wall pressure)

fagor ara

(Diffusion pressure)

faa<or a@ g

(Diffusion pressure dificit)
faarg 1 AT
(Measurement of DPD)

afew faeme
(Dynamic considerations)



QAT S—siragsag== (Plasmolysis) 58-63
qfaTeT ©& arEr
(Definition and explanation)

: : -
(Plasmolysis forms)
(Abnormal plasmolysis)

WA 6—reafa sifawrel ik Fawl § a7 agem 64-73
(Water balance in plant cells and tissues)
qfaTaT T ATET
(Definition and explanation)

FARTHT HX Fqd! 7 S Y ey

(State of water in cells and tissues)
FTHEHT F 9 a0 @A F a9

(Water holding forces in cells)
FIAHE AW FT AU

(Hydration of cellular constituents)
I AR I TATIT FIT qTH F1F
(Factors affecting water balance)

e 7=t &1 &=« (Movement of water) 74-81
I FT T AT
(Osmotic movement of water)

S FT AT FIqT

(Non osmotic movement of water)
o mifad g

(Imbibitional movement)

YT F9AT

(Metabolic movement)

foera aTaely @@

(Electre-osmotic movement)
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g 1

° o
JEAET @ ZIAe®
( Introduction and History)

afusreit (Cells) 3 st (Tissues) & s« &vawal
&7 wega AT Prafefe (Physiologists) < afcfeafa-
frenfreii (Ecologists) #1 5@ g g dAfs afgwag Fawi
F1 &I TH (Constituent) o= € &aT &, 3 wlFFATiaT
(Physiology) FT 9@ o1 oA gfefaa & ST & 1 ag W
o 2 dv A § & afewae o fawwi & wifew <wmw
(Physical Chemistry of dilute solutions) & sfg (early)
gt (principles) stafasnfeil g saw sewe & f@ ™
srteet ax &Y smarfea f6d W@ €1

srgf as FHTAl & SIr-rarul &7 I §, Seradl qarsEy
Fwer g 71 AW Bl wmT T ow@Er @6 W
(Stephen Hale-1738) ¥ =ifirsrsii ok sl &, Sro-geaeui
2 sreT @ i ¥ dfeeme (integrated) swRR R & wfew
=t @Y A S aries®  (transpiration) & &Teor @9
A A (root pressure) X smor (suction) £
AT (Phenomenon) sefma fFam | 5o sremar S 99
e, foma T I 7z faot &1 sfwwe (transport) g 2,
1 @ free & fag awar-afa (ringing technique) =

qearfag &l

Frg-deft & fafesal (membranes) & T TTrERwW
(osmosis) % areafas @wsal e (1478) 7 S 81 9%
o avEd H qEAT AT SAEINE (Dutrochet 1837-1872,
a7 ferarm it 81 ST FifaT 1 aEET (osmometer) A
Fifr AR za® saze1 (protoplasm) fefw®r (vacuolar)
@ (sap) ® A fawm ( external solution ) & ta=
F<a gu, ‘fAfew fairas qraeg faeet (passive differentially
permeable membrane) # wify F1@ FIAT {1



2 Feafa Hifawei oF Fasl & Sa-qraed

Siv o F g9eT (movement) & Fa« qTE (0osmotic)
sauarsit (gradients) & oW & g AT Ag fFar Sias
gait (protoplasmic) fafesrai & afeaar (activity) @t
ggrar & famr gt 81 SR 9w (osmosis) X HEIT
qua<er (anomalous osmosis) A1 (processes) &1 ¥
@ fremer @ gwE<er (anomalous osmosis) @
e # yfue wufed e @, #ifs gad eew (ideal)
qUECN-STeT  (osmotic system) &7 sEwEEaTd QUi AR
gt | sagme 7 9y feweman f aft oF swg-4e (annimal
bladder) # = ufw@z (enclose) #< & =w«r (acid)
fawa (solution) # @ faur o1&, @ 59 wd svw-aet & A=W
wg 5@ smaear  (phase) # o snfusa (excess) gawdfas 1T
(hydrostatic pressure) 3e= s3 gu faaf (diffuse) &1
a5 %A (Process ) oael FHOTeHF AWTa qaa<er (negative
anomalous osmosis) & 4 ¥ TFI J@T

T PR o= dfwdl § w9 wEw faemw @1 afEw
(enclose) fiam ST &, aa st wwa< &1 A< fagor (diffuse)
@ & ok W (sugar) amx @ R fagwor &< @)
e ¥ gg @ @1 fF s« F simqwawr (endosmose)
TF W ¥ afgaEwr (exosmose) ¥ gawew (combina-
tion) @ frfafs ¥ smws wew (components) &
Sfe gl g0 9 F wAvIOw Y guer @R | O SEd
fead & s fEdy @ omae a3 9 e f oot ®
AEIAF AT (€X0Smose) #1 frreau (demonstration)
qEVE TE AT | 5 A =< mA e Afrgrfon oA F A1 § )
TYLIEE A TTH (OSISIS) W F1 @ier Y, AR Foradt Ah-31H
afearer 7 dFe iR #1 fear &) W gay weer Ad @WET
AT R 5 W wee 1 9T et ¥ g o’ arwad # &
fear sma )

smafe e stTaean (phase) st srew < Peffer-
1877) % #wd grevsmn o wwr 81 gt wener a7 AT 49
(Traube—1867) 1 fear wrar g’ Faifw @ﬁ‘ FTIT A ES




sEaET o gfagE 3.

arge (copper ferrocyanide) s (gel) #t smifet (rela-
tively) axomes (selective) sdam (semipermeable)
faeelt #Y @i &1 971 9® F XY 9 (porous pot) F
fafaat & 3@ yar F fafeaar &1 o=adfoa (precipitate) fF/ar )
w3y 7 g™ (sucrose) fawadi #¥ arv=arsii (concentrations)
F afwx (range) ¥ owmwitaat 1 frutfa fear) g @
FAfa-mQ-frafaam g wifas-was faam a9 & sfagm
¥ faligAgcd T@AT &1 S GHY SR ¥ qET T Sueed
fafaat &Y gargar 1 @@ F HaT & Eon IF R awm-amw
(absolute temperature) s 9@ @ HR  GERAT
(concentration) ¥ Rew @@TIATia® TRl F1 Ffwq fHaT T@T)
Ty Ft agrar ¥ G Arw (Van’t Hoff ) ag-fasamt (delute
solution) & siorafa fagra &1 (kinetic-theory) sfamfea 7
¥ gqad gy X @@ fraw wiwor (gas law cquation) #r
gwarsaar (applicability) feaem @& |
PV = nRT

swafs P = qwml g, agweeel §
V = faamas (solvent) & wmaaw #fiex # |
n = V &ex # fa=mg & Aeq & @&
R = i fraaiw (gas constant) & #
T = gwr-am (absolute temperature)

Tersed 9k = (Stiles and Jorgenson-1917)
T g T 5 A F TR F gro S Aqugw F1 Qo Fa 3 4,
ST uw g faew gfFr & faw aga 9sw "W &1 wesw
(Ursprung-1929) ¥ =g arar frar ¥ sicwa=r  (endodermis)
F quu 99 #R dgForara  (reduction-valve) &t wify
FH FET & | a4 qg IrT fF siawawr ¥ ar@w wag (outer
surface) & w9em wrf @@g  (internal-surfac) wx
faa<or @ maar (Diffusion pressure deficit) & =@ s&w
gg AT fFAa F I (stele) s F s@gEs gfase g
FT UG FO § | AR W FHR FT gax J1 qaqg) d g g, a9
ag ¥ad siqwa=r sifgaei (endodermal cells) g s@w



4 FAeqfa e @ Faa! & Tq-gFy

Ju=d-g=t (metabolic energy) § =g & grq & qifwq
forar s @t &1 wyfF ant Haga ¥ oauwl Yag AT R,
S-FoE-FrT 1 F37 ¥ 79 78 Wi ar fama-aen (electro-
osmotic) sfFar (process) & FFATE | THHT FRU HfAFT-
faaeett & D1 o foaem forwal &1 w7 @ &1 fawa (potential)
 gurE) ST 399 F91 - AT F grO & fed f5d 97 awd §

242

(®) (CLE) on
& e

faa q- SEarfaa frarfafagi (mechanisms) & wisw

(%) =@ (turgid) =ifasr & ggar (rigidity) & &
fasas &« si-a=-7er (parchment tube) @ #1 wiv &, <
fawmas (solvent) # fmfssm &1 (@) @wwicasa 4@ gQ
(transpiring) s (shoot) # gaar st & w7 57 4v:1 a4
AW a7 F gz (surface) & amdrmsi7 (transpir-
ation) grr ST (reservoir) ¥ FHr AT W A AL @raT
ST &1 (1) oF wew e faedt afga faerra g a7 oF wg-
a7 & faqmas & ad & v@r sar &, 4R foT 417 F  IaA A
ud famaa & afgatg (outflow) & gaar fwra (exudation)
ud y@-8 (root-pressure) & & Ty |




seraT od sher 5

6T TF TG AN F F § &Y FEfaq FIAFTH TF FAHT B
Sa-grael & fa-gwa gfesin &1 9w gar | @ faeR & smarR
9T SAF THR F aAedfd qas-a<a (element) sarayEs et
qraTw Feifaq Atsw gra Sfaeafaa (replace) fd o a=ad €
7@ fa7 & g # §9e g9 (Bennet Clark -1959) & & @iw
(De Vries), fesm sk st ( Dixon and Joly-1894 )
aredars (Askenasy —1895), 3= (Renner -1915) R
s ud @@w (Ursprung and Blum -1930) snfs o=
eaqE | & qgrEar @1 g |

gifas (mechanical) afser & amrm: @a (turgid)
=gt (parenchyma) o1, ardresi 3@ §T g
(shoot), # fagama (guttation) ar 7@ T@ (root-
pressure) fe@amdt g g-womsr  (root system) ® faw—q
# zmy@t (diagrams) g aRzmar @y {1 7 fa o o .
H| F |

geqfa wfrwmt & fsfeaat

(The membranes of plant—cells)

EEAT QA A0 Ife § aweafa wifmwei @ fafeat
siife fafeadt 37 sdem whis Sfea et &1 o NS ¥ FOaEi
F1 BIgHT 54T qIedfq FfeFT F1 Sagsw  (protoplasm) &
33 (rigid) fufa, st faeelt &Y wifs 00 st &, ¥ ofwz
(enclose) wat g1 #g fiufa aga+i axat v s+t g&r &, i}
SaF 933 #1 @4 @& wifesqt (complex) €ms7 (organization)
g 21 TF FURT T FR[EAN a0 wqar arg-fAaad ary
TaE 94 3@ fAfa & S T €1 oF Fifewr § @ Sifuwr aw
qzraf & &9 &1 fqaor s a9y guar @ fafa ) d= =
(structure) ¥ #faf<s sig-zea-a=geii (plasmoderms) & &4
F1 +t fa=R AT SR 1 wwEd Sty (old) awewfa wifwara
Ffasr-fafa & w3 (lining) awrY g€ Fftemes A @ o@
(layer) gt g1 ffusres w¥ar S€% 4FT OF fgdw <@ a9
&, foad & @ i et Y oF wifasr A fifar (vacuole)
¥ HR AT G WA AT U7 (penetrate) FT Al 1 dgifas



6 greqfa FifawTR OF Faw & Ao-aEry

(theoretical) sx savmens (experimental) T z& gfte-
T FT FHAT T g, F siwdwes F¥ QA @A (limiting)
a3l & Aifas-tmmafas (physico-chemical) worwead sifaesr-
T ¥ 9% TN §, AR T wwee g5y fafeamt ww swoawwy €1
Hfer-fafa A wfigadt Fifseet (cytoplasmic) faeet
sfrazsawa (plasmalemma) Fgamwt &, i ffamst (vacuole)
&1 afg W T et e (tonoplast) ar fefrer
faweit (vacuolar membrane) Fgawht 1 FfwwEs <
sifwwr-fafa @@ Fiftees o ffmsr & weg Y e siaar-
955 (interfaces) wfsq F<f §, o 3o fafre agedt wau=
(ingradients ) @¥wam: Fifewzeg & s (interior ) #Y
#denr qaqes (interfaces) ax sfuwifa (adsorbed) &t wmy
€| Fa9 T O FaGw (interior ) wifurwTrer FifurnTRedT
fafedl & fow 1 @@ ) w TR F ST seRa
(investigations) s@ wfwwerr (hypothesis) &1 awdw
€| Siawed OF 996 & 9°1d A 9w ¥ faafew (coated) <war

& S S § AT g {1 ay w=or 2 i Hagew o F @na
afwsmi (immiscible) gt )

siazerser (plasmalemma) sk @ F1 dued
(constitution) weradf wfaFmer & fw g &1 TEF SwTOT
F faq oF gew-fade (micro-pipette) # wgmma & go fafie
fawd (nontoxic) %@+ (dyes) =ifwwzes # siqdifoa
(inject) #2 fad o &, st ¥ & wrewgEs G I 1 qW Tg
d@d § f5 & % (dyes) srazeawar (plasmalemma) ar
e § gAY TG TR | 599 7% fag grn & Fr Aawsawmar
Q& SHICATEE 1 W97 Neaaelt nfargen ¥ frw gar 21 wfor-
7o) fafeerat 3 Sufeafa ards st % gt g hife sfeesy
(protoplasm) & §-% (manipulation) ¥  sefma a¥
ST gEdr g1 S99 0§ g% (Chambers and Hofler
1931) - sfew=agfaa ( plasmolysed ) sfazess ( proto-
plast) #' st ffewr-fafa ¥ amx e ok fRfasr &
SraEeq 1 58 THI HAT FIAT A T+AF g1 747 & | Flerswa v
T fogam & & JAwme @R grmEa: Sagesar Y @ o0



sEaraT qF gfagr 7

9 &, W o & @ wfaenim (immiscible) @k & fafw=
Fifret & fae o Fifer 1 oo sifae-fafa ik Sifase=d
fafeaat Y qroreaT ax & fix gRit &1 fFll =g #1 @
FifowT ¥ 99w a1 & o gawaw sifwe-fataal & fafvw ot
H IR AT I3aT § | FHH 9990 ¥ Aq4 (interior ) wifawr-
o0 ¥ Y, AT o § fifaaar § 93w &0 ¥ ofgw SMe &
EIFHT AT 95T £ | Y TO A0S IAAfq FIRIHIAT ST TH
QI FT GEATSHT FT FIOET FoF § @HEfAd FW@ 8, T
AV F6 39 TFR & § fF Nagemsar sk e 99w
fafestai & = # favizs aroran (differential permeability)
& 10 & @re faer @a &)

fo=r R—amuTeer ssrw gamew  (light-microscope) #
T& FXTEAT FIAHT A7 e w1 feaend go e o faw
TF A1aT G (simple pit) #r aFmEe #Y qwsmET E)

wifswr-fafaat # arergar:

(Permeability of cell membranes)

qraTea:, ST 6 sfreae feied sawl § qrn s g,
Fifaerr-fafaat deia @@ s Aifel &t o Y § ok o=



8 qrreaty ST Q@ FAH] & Ao-qEIH

qﬁﬁﬁﬁ%ﬁqgﬁa;mﬁ@maﬁtﬁﬁﬂm:
stwerdt (hydrophilic) sfideft (intermicellar) werd &
EFT TW TFX @ fafet ay quy &1 fafewes fafaat @
T o fdal & fg i o G § 9Oq F@ -
fafaat fr % qafer (suberin) ok 7afer (cutin) @fa
ATl ¥ Sufeqd ¥ &, o < fadal G d FAQ FH A
g g

e sy S A faft ¥ i, aifae-
zeft fafeerat o 9w folt @ frdes aroman (differential
permeability ) sefim st &1 wgt sifusnen fafeat &
v fafemt & aeqer sifrgef Soner wAt g4
ST FferTEer 4-drere & ) g § agd § gwrd awefa
Ffwel § g3w w3 quw Afvwwea § R T B 9E
geadifa ( intercepted ) & wmae oW ¥ @rd wnd § AR
W TAR S ¥ gk aafaad wmeil § faafa T@ a |
= wify Fifiezer § gwfaa (Synthesized) difrs EwTTe
F1 faar o fFE wifer & agR e @ & 1w SaseaFar
fafedi & FifoFwed sofmt § s yeafus agEql
AT 9T § 1 gafy gz @iF R s Arae iR ogerd sageasdr
F far a fR gT Aaeea TR AT TF F(AET § GEA
FfeF Y AR afq v ava &)

fafore qerdl ¥ forn ifersreed fafeaal Y aroregar & @)
% agd 9 S aweq fed o §Fa §, W1 5 gEed ar AfuEwa
FfaFTeii & g Iugeh &1 | 30 SHT 1 OF e g & foF -
o0 ATHTRIE: S & fAT amifed qror grar & et wAtfan S
gew it F ferg ot qrare grat & 1 i B aged & Aiudal
faaiat & fg, s—weh, e sawea (electrolytes), w@ s#AT
et geatte & fag wifer gl fafearal Y qrorear aga afad-
wrer Sfter St 3 | QTR FAE SR A Sfawed w1 wsaa
FE ¥ a2 9@ grar ¢ fF Afvwwa fafeat gae ) 9=
wE R & fag smafers warer (impermeable) & & (Bonte-
1934).



™

SEAT O gfage 9

Ia: fafures qarat & fag sifosea fafemt &t arergar
F1 u ffema 7€) S 3% 78 TF TH &) Fifer § gaR TH B
Fifaer § faer @rar @1 Fifo=n fafeal &t qromar St
#r 71, wafeafa (location), aramaeiia afwafaa’ gaf ww=a FTH
& grg Y Fifwwr ¥ of@fad s g el w1 wifwewr fateat
wd 3% qronaar & fagra #1 fawga faawor sw & fag Saa
sk &7t (Davson and Danielli-1952) & faafan (Frey
Wyssling-1953) v axfaq (Virgin-1953) & &@ aov
Fifgr | TUX F F9 F qrorar & o ufus wfew fagra ame
ard § s sawr sifusr faferat F wifas afseei (physical
characteristics) # sGar Iura=dr (metabolic) afFaar &
arg #fys T ¥ Sied &1 SIEEE: Aedat 3R faagie
(Rosenberg and Wilbrando-1952) arwraar &t wemz
(enzyme) afFaar %X agF (carrier) =opsi & dvowo
(synthesis) & arafaa #3a &1 Mesusx (Goldacre-1952)
I gg gaamar F s« dR faemt wv fafeaat & g s
(transport) s w1 wfgenfea (absorbed) smwar #
gfeas ) i axar §; fasr sor o@e st #1 aa
(folding) # zmww (unfolding) &= &1 s= ud fa=ad
#Y qUErEaT JueEdr afFgar § aftedd iR amarEww F fafaw
Aifas s TATAfas FTE gTU g9Tfaq F7 JET & 1 HET FIT
7g g 5 oorgar st gra fafaa & s @ S
st (hydrated) sid sosn & stfewqt 2t wg afus sfeq
965 &AL T AT g1 g | 3H Sfeqr sorrerr 7 & fsa (organised)
H=T, vaad g faa-at (released energy) & =ug g difaa
T AT 8, AR TAMAU Yae AT ARAS T IT FEHT G
goTfaq & I § A Sew=E-wEET (metabolic processes)
Gua-smaw (electrical charge) av wemmw (hydration)
F1 yraTfaa F3a § | A R ggaT (Brauner and Hasman
-1952) § 7g aq«mar {5 snffew (auxin) w@wEa 1 swifaa &1
I qTETEIAT FT THIEAT FG & | 98 o goag ¢ 5 mmaa-fAdus
(respiration inhibitors) wrorgar ©d 9w T FAX IS
(uptake) #Y X #1 gvAT & ¥ gwifad FX G & | ATEAW
¥ pH # aftaa st &R ssitag=dt (non-protoplasmic)
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Fﬂﬂ‘aﬁfﬂa’fﬁwmmaﬁmmgumﬁ?
(Seeman-1950) ¥ #z qrar 5 s dram (algae) 3 st
ot ¥ S # qrargar pH7 & sk M9 &F #AM1 @<
T |



T D
S 1 L
( Ymbibition )
qfewET Ud =t

T TF E3T WA AT AT YW & i &7 o 7 19 faar
A Fed ¥ 9w ¥ ge frar W@ &) R s wfa
F drw, o fivmeor ((seed-coat ) ww & faw maTH
(impermeable) & gar, W& S« & TS F dqH AQ &
qq ag T TFR KT TG & | 937 F AW g Y T ABC
s ¥ faafssa (immerse) W oX god &, SERUG: &2,
o, R (agar), fafew (gelatin) =fe | B w=Td
gy zdt ¥ frafe F o= o wwR gwa €1 e "o g
e T & ST 1 Aq:waer fFar § qergf § S«-waw
FY AT IO: I A AT GIH F A WK F A9 A FS
wrfae 1T § | ISR GF qF ew 3 (kelp stipe) F1 gFsT
@ F W F W F T TAT AfuF oI FT FAIMAU FI FHaAT g |

S FT a9 O g9 A1 & feafagl § s fear S
gwar &1 wE (damp) wWw § il qd a6 F AT FTRI T
AT T FEAT HT qIAF IR § | Feafq @<=Ag afe o« W
¥ gfys farT gl § a3 § I aroq T A AF AT FX FHAT o
TRL-YeF-AI HT T A FIATAS: YA F Jo9-a1@  (vapour
pressure) ¥ a9 wE=g @FaT & (Barton-1941)1

geafa FwEEd § smafas (primary) R faias
(secondary) sifwtfafaat dfies (pectic) Tarat sk Fwgenier
(cellulose) #t &t gt § st steagt (hydrophilic) semse
&1 gg FIAET AT F GG ATAWHT FT AW FIG & 1 qww
(young) wffmsma (unvacuolated) :fwweil sk 7@
(dead) #fararert # STt T HIWGOT TE: AT TGO F FTXT v
2 zw faT B T 9 I AT § | 9 I T wfuw T 3




12 FAfT FIAHTRN TS Fahi & I qravg

fr woF @it F1 @ 7 gfgal #t @ww( suture ) F sEFT S
3T 9T IAHI 9g 79F FT 4T § | 347 wifa woF A9 § R g
A7 ¥ afs fFdl ag @ A=R 93w FI AT §, q I FeHL @A
AT R |

3G F FTIT FoA § Fq:as & g § gfg v
¥ | UG A% afg 99 9« F AaT ¥ 9 gy oY siwmifua gav
g1 @ WeRl W OAqOE AR 9 w7 AW Aa samifaa
9eT AT I & TIRAEHEF A AT T FH AT | SqFT AT & FoF
AT e FY Aty g F qra FE& A=A (compression)
@t grar §, frad afonamer sof 7w &Y &1 a8 weaw A F
S FY T3 0T TGV AT FhedT & |

aga ¥ 9ITE, A1 gAeafa FfTETAR F O I g wIar AT
FIE W a91G &, TG AAEAZT 31 & | S0 SHawey &4, @y
S, AT (gums), I<ms (pentosans), &, Td AN |
9 & 9T I ¥ gV H A g, g A HT FIGY FIA THT
TG § AR 9 @ gng fawed €)1 3 @9 9=l g s
srasiraor g1 e & fafa qamr & fa &, wifs agf ww fafa &
fries qroraT frgardr gg et faser a7 smawasar 8 asdr
AT qerd F@ W Faod Aifod &7 § q9 @A § | T IR AT FT
TIMG TF FIATISN GI4T FT GAAT ATAG: TG0 FZATET § |

e mieor FY afawt
(Dynamics of imbibition)

aETaq: dqwa g9 &9 & famwor fFar @y ol g,
e #fwwr (Capillary ) wear it gwEa: w@n afmfaa
(involve) et & 1 sidaaw w3 gq 994 a9 g&w (minute)
Sygenesita (sub-microscopic) #fwsreit ¥ arwrfaa (per-
meated) w®F € | g8 @ AT HgFAT § 5 fFawT 79 famaw
T, AR fraaT smwm fort & @ ¥uwrdwew F grw gaw
FWET & | TGN A9 €T § F@ATG FT FIOT (@ AEAW H
AR Aqees ¥ zg ¥ Aew famoarw ¥ s wET S0
FAT & | FTMIT FIJ §Y T1E H I T G a9 qF A
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‘AT & 9= oF fF daws § g9 are Avew # g A wgEw
T war g1 foa g oo iR gl geari § @r swr
g, oY T ARl 9X Y, 3@ gHg 99 govelt F IWT AT R
S & fq@<er @ CF qUE AW q@W FX AT &, UF Gqaq
feafs o= @t 20

ag ATEGEE TGl A7 92§ FT TN FI@T g,
g o= &9 &0 W FCAGT F07 | IR TF Hed I
(kelp stipe) s« & faufsa v o daar & g&ar §, 999
TR a1 9 FEAS Z4 A e F ) T oHar § @ F
3T faeg TIX T CF THST 9 FT FT:M AT HLaAT, I 98
zg a1 aiq feafa § $ax o) 779 Fefas Afet & s 7 o=
R I HSOY aXg AT MIGT FX wehar § | qedeT € { Fq WG
g & fau & s@uaus ¥ @7 ik IgF A0 aF F AW &
e faazo q@Et § 7 @ FAW OF HqEEFHAT TGl enl, 9g
saaies § A IR ATfag za F 9w 5o fafase wwds T«
Y Sufead @Y IRY | @ siwamosfET (process) ¥
fae afe soe s afdfafmat @ < @ o, av v @
faferse s Y waferfa § ag frar =& @ awdr 1

Aa.fyd 99 o siq aies F ara wifae ey e
sifest g1 € 1 fReT 9 womrel § siwifaa s #Y egwar (bulk)
werEad: 7wl ar faast (micelles) o< sfusivfaa (adsorbed)
A &1 a8 foRe STy $3§ gu 9= FY §@ARAF HRAl
(structural units) 7 727 F& &1 ¥ Wifqs qrawy, Y 3
sonfadt & siftrenfad s F sfroow $39 gu w0 F @i faaae
W & 3 & Wfas ar=w siqwifes 99 @ ©F soned &
IR U F 9¥ I § | 98 99 @ gHC fafAq fear o
wFar § fo areaq d ag fawaw ¥ gz wfavion 5@ go o § @
TIAT QF § FH T4 AT qxat #Y @ag o o F9= (shell)
&Y axg Afamfea 11 3 oF ar 97 gaeand s F qunfaat § g
ST ogwdr § 1 g @i wasar afus s sda @ g -
wifeq 9@ #1 §3 WIT U IJTYEHIAA (sub-microscopic)
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Dfeei § 597 @ T 20 FT GFAT § | F FIOHY A9
qF F geF 7o ar fawet ¥ deft v § 1 stqwreer F qfeons-
ST ST O T O A § 6 Aoy wfE o § oF dw
(gel) #r wifq wrir o @t § 1 Fewanfaw st ATl SO 1
us seareq (elastic) s & st & «ifas feafa fradg agd ©
T T ]

FAFET § AEAA-GIEq ¢
(Volume changes in imbibition)

ag guE we-Aifs s & 6 sfmwiae £ gafy # @
WYF HT TG G239 93T & | a9y qrqer qorrelt 71 sfead qaad
(Fa4-siaaes), 7@ K squy FW g 94 F grafa®s
ARl ¥ AN ¥ G4 T AT $) gEY Wedl ¥ q@ ST WAt
s sfFT A wafa § st § dged aar & 1 S
i s3g forat o W 8, o WA § dged gerq: &9 g A
MG F GURT F R F g9 g gew gl Fv AfgesTIar
(occupancy) ¥ FRW 7 €T | gafy §B qonfaai ¥ FEEC:
w fafy @ ot TEw § dgaw F1 oF AW g gdr & | A
fawan ag & f wfumifaa sr-sop sfeior &< gg qo81 & A™-
ara fafraq &0 ¥ sfafrass (oriented) wd & @k gafAg
T FFEET # owden W @ 9y §) gg wiuwfad 59 F
g (compression) ¥ geaia Srav &, HA: FERT A EAA
S FT JAEAT witF grav & |

AT F FAT G
(Energy rclations of imbibition)

siqanaer gfFar & afomreasy gda son (heat) SOw
g 2 1 AT FT AT § AT 7 I@w g1 G
qEATT ST ghaT & | T AW € 5 qob @ w1 o« S wnw
F & fAq 99 oF FARGE § @ o sar &, @@ e
qfEdw et &1
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el 1 — oo @ F @O fit Fer
(JSares & wiws 1897)

sfqwq s Ha-wifaa FeqT It A AT gfq aw =@
0.23 28.11
2.39 22.60
6.27 15.17
11.65 8.43
15.68 5.21
19.52 2.91

s sfqufaq R ama &, fed weeaew Ia afaw
St T gF agT W faqea & smar § 1 ag wfas (dynamic) s=it
fFT & SOt § SR IS F T F T AT &1 SiEwor &y
sten & Afvard so afads g@ se Qar &1 wfuwmfea -
heF Ft BT G FIG § AR ag It qorrelt F ga woEi ¥ e
AICT &Y S & 1 S SAVsit gy gt g€ wferr afivarar ooy & afg
F FTOEMET ] | IRF AN K fe@wmar wr & 5 oway wfus
FOT AT IAMT ATAq0 F SArafaes swaensit F 1 &, Fifs -
sﬁﬁam%wmw&ﬁm@agrm,wmaﬁﬁu&w
S S AF F AR A 730 FQ §, wfew geav ¥ arfemnfea few
Srar g |

we (Shull-1920) & <ifesw (xanthium) % i
9 AN §T0 qg A far fF sk Y a2 qrowr & afe &
qTg-q19 qgar g |

A TOT 9T QLT ST
(Osmotic effect on imbibition)

FTAGT & gIRT I« fFy q2rd § Faq @ gy afy
FYAT g, Tafs s F1 faaw-aa saaws ¥ a9 3 faarae
goafurs T g | & faaaa &1 quwon T s fawmw &Y
faaor-ara-=gAaT F1 719 gar & Fifr fa@a #y ooferfa & & @
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qficorrsr FirepTr ST § | 9T Tt v 1 afm (magnitude)
W,ﬂqwqﬁ T UE TF TS & Gfaq -3 At Ay st

Far g

e ¥ dfgaw §afesarfsa (xanthium penncylva-
nicum) # 9w & ATATT R qUEl gwE F g T
fri ok g OfOT & AR X wwrg fem awd ) S|
fyera® ¥ wwETN ¥ 7 Ifg 7 ) fowd 5 diw s
fry T § ATIET TRT AT Y T JAwTA qqed fawg
w(mwmmwﬁrm%)ﬂzﬁmzlaﬁww
siegiau FI4 gUISTE ¥ @ uwd af@r (surrounding)
# o & fau<w @ W g Wifge wa: siawWew 9x
wwwﬁm%ﬁrmammmaguwﬁmﬁm Gl
siq-afaq o F AT F A FT vERg qUGAT @ETETY gt
@mfmﬁﬁﬁﬁa{aﬂiwwmﬁmaﬁmmmﬁ
sonfag afzal =G = afus wdw w1 F wEr a«dl

(greater forces) & amoT T oy St & 1

Fqaifga e :
(Imbibition pressure)

af frdlt GO0 g S@WEE @1 A R & dfad w
fear SEr @9 ag S AfFwE (enormous) afcrrer F T ST
& | gETETE: woR AN & R aR A § afe s s faan
ag 3 AT TG AT & ST |

sq.aNEer & FT 9% qAN i Fv wafu § I gy
areafas-ara &1 wfaar (designation) a&f 8, 9 IEFT AG
qeraTof 2ra & w9 & ueq (analogous) & &, S sqwWaE &
@faﬁnzmﬁaﬁmélmmﬁmﬁmwwm
zra fawa (potential) #fuswaw ara (maximum pressure) #
oF g g, S fF SEwEer § AT s § I & e
2| @y wATeE S@ATT 9 FFEieE Foaw F e ara
et &7 Y O Y § 99 a% f SuF @dw 993w (expansion)
# fedY aTg AT aTan A1 ST St | o faeraa ¥ e g a6y
qraT & waur # o A fqadY afus aen sufewa gef, saw &



AT 17

qraR-aTT FH aNT | g wifq oF siwaew ¥ fa@ gu s
m@m&%ﬁmﬁﬁwmmaﬁwm@ﬂﬁ
SEAT &1 S TAE FH G IIE:, A AET F AN,
m-aqiagqqzﬁ%aﬁa’faﬁ T Afew STWET I TS & |
Seaa G A FAE § g g WX F Al F A
7 g e |

qEOT & FHIC IO ¢ Il Fv wifq qg awafaw I
o1 fF sqEae ¥ FO 9w g4 §, awiger (logically)
efife-ar@ (turgor pressure) Fg 1 &hd § | dawias ¥ Fae
Seft g TR SO AT §, TAfF SiaAed FT O wT Y
T el TR Jw faar smd S¥ fF & wward (inelastic)
fuf # afagT (enclosure) gIT JFT ST FHaT 3 |

s & afRmmeRs gitesto
(Qunntitative aspects of imbibition)

o d@-ME F 9 # et sidaar-ae
# ¥ e 219 F 9 TR T GAZ) qg HF W s A
grar & fow SR qUET A § S #7 faeor-ara -,
mﬁmﬁ%%ﬁﬁmﬁwﬁﬂwéﬁy qgg:ava
ﬁmﬁamﬁﬁmmwg_

g aE AT =#{aw TE-vAfa T

iﬁ;qgmﬁam:mwﬁﬁé THIT J1 IqT TEY grav

m:gqgmqﬁsrvrrﬁm‘i% foe ag aiww 39 SR <o R
o @t 8-

fg. @r. . = . 1.

afz s 100 a7 AT I AT HFAF W qE A

& Frafaa T FE a9 wAEE # o v wrfws famor-

vt 100 a7 EYY | EEAT T I AL AW { - e~

T e ST A AT A @ o €1 A -

g F saE # o= o¥ faoro 7 fwfesm fear s fmar

ot gr@ 20 AR &, T dgAT TE FI T AT W 7 -

Tiiur-aTa wd o A fEor-a e awt 20 g g st
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3 MOHT |, I9H o7 FT G607 Irq A F AT qrey et
F I T YIAT Fae HA:A90 I § gurEeEi (adjustments)
FETT ST TFaT 21

afs uv simus faET SRFEF  SATET ™ qoo T
&1 3R a9 & wweard (inelastic) s arareg fafa & aftag
& g 99 7 fafeea 7% faar 9@ @@ H@g@T 7 9T da-
mas 7 a9 F faaur-ara-~gmar 977 g1 A | FHRT HIIT -
-3 1 g ( decrease ) AT A8l &, g 100 a &
RT3 &1 I gAT § | afs T@ @i HLAT gE o sorret
Fag @ a9 F &@E )X 20 g quEr = 1 faeaw
sfaeatfaa (substitute) FX faar @ @@ Sqwas F Iq FY
faavor-gra-rgmar dge 9X 20 arg g7 JE | SEET FIOr -
AT § g gt 74 g, #fag 80 am F wwifa-=a #1 Souw
g g

JAMYO TG FT A ¢
(Measurement of imbibition pressure)

HA.waur-ara w1 v fafww fafied & wmar ST &0 waw
fafr & siqatrawr A arafir F 9o g ara #1 0F Aifaw a & qne
g wfdEgea (counterbalance) frar wmar 31 z@ fafy #v
gearr [& (Reinke-1879) & firar a1 1 5w u1g ¥ oF @rad
dw4 (cylinder) # afafafar (laminaria) % @i (fronds)
#t goF wrHh1g (discs ) w3 & R 3% ST oF ug faweT &0
fsraa 398 faX qx e am ar fafee (insert) #T fami
TEF TG T B AR AR & GEeE & a7 W H dhed
(kelp) & w=d 1 I% ¥ fay faeger wafer @afa (mass) &
WL FT THH 9T @ X IW IqF Y I B AT AT TG
I S AT F AER v B, qAaF § 9o faaor-
FE-GAAT B A 9 @A § HR 39 q¥g daAaE § a7 F
foFet o g9 B Qwar g

quEel fafa gy it siqaqur-are A ST @@ 1 zw
fafer & srgan< 99 wawas faaaw &t sra frar smar @ fed faaso
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@ AT (qTE F@), FCAEF F qr F ey o q=rew w
UFA & foe gaiw gt &1 <9 v F faogw &1 quEon-arE,
FTMAF F ATAWU-IE & gUE@< gl g1 9@ a<g qdl-
EF daes # 99 FY fqERo-SE-gaar @ # S oawar gl
7 afifeafaal &, whifasm & swa § faaorgm-wgar, s@a-
AV 1F & FUET gAY ¢ Al a1 TOF Al B FAAT I
o 1000 g oF & dar &7 w0 T qFar g |



g 3

R
( OSMOSIS )

Fifewr &1 s fafas sl §, Q- ffar, a@-
Fifrear, @ifies #=F (nucleus) afgw fagsas (protoplast)
AT fuer fafa 7 @ w1 § dor war &1 Nfawr 7T T8
s FrfwEer (cytoplasmic) sadar (inclusion) &1 &
OF AITET § | I, A FIAHT F7 q&q w2 v g, 3T fafta
Sraeqrat ¥ TUE AT - mifad ael & gaT § TSt W@ar & |

us s1aear (phase) & & wer & waar FwE
# o1 FT T 9 B dfFwar (activity) wear fafiee w@@w St
(specific free energy) ax fawix <wgar 21 o fawmai &
wifas w@Ea-faam & srafas sqeeam 9t F soprfa faar
F g fasfaa o S ouR o3 f50 7§10 W § IAH
Freafd FARi & T graew ft o afaw (thermodynamics)
T T ST IJTEH AR 9= & e 6y 73 21

arfras aﬁw&rwﬁ-«:fma@aﬁ’r T gl F #_]
S BT HIAT FAA TORON q@ F WX § g7 @l qw
s =1 | wfwstaas] (cell-contents) # gaedfas e (hydro-

static pressures) ¥ #geT dR TAF WF G F AT ATH-AE
FY aftraar w1 qger wlimraar a8 & w9t

afz 10 sfaera 76w &1 faeraw o fadres< & aw & <@ faar
ST A T S AT F 517 91 Y 07 7@ &) 9, q |
F el & AEI, TFW I yFUArEar § feT gEq greEdr
(O stferara) &Y T S 3 Ffo F10 o< oo AT A S TF IA
wet &z (100 stfawar) & frem avezar (90 sfererr) &y s e
Fom | afs g uF faves (differentially) qrarg faeet 37
dHt gl & A W@ I AR afs g A daw oo @7 w9
# ¢ faweo Y sqmfa 2, qwow faeeht § ¥ g e
s (O sfawa) &1 fawn 5 wden o aw wifes a0 & wvm foe
qATh o9 THA JT G | THH qfomeasy o I TET a7 A
A yIaT # gfg 1M sk afe wae (expansion) F aten
I AT A AT CF T IOF G| 98 5T (A1 7 Fry Faeras)




qIrET 21

F1 fawwo oF fades qow faeely & e gTEi-aE ar
IEIA: THIT-TE FgeATaT & |

faeelt ¥ qF axw foaet aifus w7 qresar gRN, ST
& ST &Y Frewar FH g | ua: famw & fraet & saas s @
safa faer & iR frewr <3 @) wfuw e s aTE
afers S| Tgi g I & faERuF AR § wgre WA &
I GEal A AT 99 & 7 grgar g W @ )
fraorgar g | a8t ) Tw W A W Fr AR § o9
&7 faaor oy qerat & famwer ¥ feedy st s fawr 7@ gmm
TH a1 99 WY gH I a1 fe greEarsil arer faergal % aR A
¢ FET, GATY aTeqd faeg & ==9 a1 4o gresar & € ST A S
arsar #1 faew faeim @i (dissolved materials) & 9=
M QE a9 &F faeT o T@ar )

e gd Awwr faerae e
(Molar and Molal Solutions)

ITAH JRTAl # FXAAT & fAQ qrexar F gfawa F1 IJGER
foa o & | ot ag arar T £ 9= o faeet Y o faeEe &
TR g 9d # fafsoa frar arar &, @@ S 9 So T § 98
araTw afdfeafaat ¥ fadqg Foi & g wd WK 7 a9ar 3 gq
o F AR 1 faeg q@r F freaw aaT T € | wa 8 9w
ST ATEdT TS 98 Afasgarit 98 FT g6 {6 fraar aa saw
g | afz o faedy § g faeet A aten g Fut arar fqea
2, a7 3 g oo § ffssm @ a1 gt feet 9x g fawedt
FY FYET AT qOE N (TR 219) EI 1 agh a< ag arg @Al
wEeaqur & fiF araelt @, faeam § Fut #Y gear & quard grar
& sz woif & s (kinds), WX (weight) srgar s (size)
¥ e g & | O faerad foad aga ¥ faegl 1 fawwr @, @
2T grm e fr 0F T § o adw fadm w1 @ & AR
faeft o %1 quf Fear T, faomas w0t &) g F aET ar)

fafws famradl AR I8 Sevw gu 2 #1 qaar 3 F g,
st f gxralt 1St # 99 faeuEt # <@t ox saw @9 §, 98
Wgﬁﬁﬁfwwﬂ%mm ¥ Suferq sraTias w0
FY Year H AT G | T AR FU Y Geqr F1 AT FA B

/\\k\v“)r;,’\‘. 40y4,y

@'{ Ace. No435 gg\?&\)

' ZN Data )‘_"




22 FAeafa FIAFEN G FARl & AA-gFH

T 9% EFATY AR FT AT AT g | |6 e Wi,
TOST F FHTTITAT AR FaAT § A wrorfass sraan sArs (fractio-
nal) smuifas faaaat &1 swaw Ofd & sqa g |

oF A-faeaa ar s wrofas-faeae ag faeae 8
forerit fadia & sad &y a0 s oftex frew & o <@a &, foraem
faefi are F1 suifas IR ST ) gEQ a<E Hiww fa|aT ar
s wmfaw famaw (weight molecular solution) =g faea
g, Tl 3a € o fadw & 1000 a7 99 % o wy & faen
fo aerd &7 sorfas WK gt 34 T THTL & Hierer faera axraolr
faferat # Seawr 2@t MY afqewEmit v & fag afuw g9 g7 €,
% ZART AAATEF -0 AGT FHAT ST el T |

ag guat wel-wifa fafeq § f Y =g &1 orfas @R
qTATY, WI & IR & aEEY gaT g | SIEId: W &Y WhT
(CiaH2Oyy) & 12 ooy 14w &, 22 gregee &, #1111 719
RIS F g9 2, 7a: qnorfas o 342.296 grar 2 1| gl so1<
| (CeH,,06) &1 amifas s 180.096, X gresds
Farfafaaw sags (Mgl 5, 6H,0) &1 smofas s 203. 34
gt 31 freaifea aroft g 98 ara @) wfas wee @Y Sy g1

|-
T A W Tfafaas fRTEs (FREes)
QAT (GO qTHTY | TATOrAT
N aw |@Een| T[T ax a?r@rez?r e
Cl12.01 | 12 [144.12 [Mg] 24.32] 1 24.32
H| 1.008] 22 | 22.176| cl| 35.46] 2 | 70.92
O] 16 11 | 176 H| 1.008] 12 [ 12.096
O] 16 6 |96

ST AT 342.296 | smuifaw iz 203.336




qREIOT 23

A GAT qAETN A9 famaa § w0l Y d&ar F aHIIATr
ar g R T T TEA F F0 (FgF TR AY) FAGHAT TGHA
& FUI ¥ T WA A &, TG IIT 19 IAN FA & g formr
OF o gq @ & Wk § S g1 g, TN # s} & fawaT §
g WIX & T FT START FIAT G| T THTL THS AT
zaiwr N/10 famam wafq 0.1 71 o@ier Saan € 9 I w30
fsar f& w@m (Sucrose) &1 zmiw N/10 fawaw Fwar 8
Fifn TAT faeral § Fo1 FT deAT g g § Ig WS &
fagga & 18.1 amr mop wfq &z R = #1 faom 34.2
I 7o) Ifq eI Zh |

99 F6 9214 999§ F qHEAF q9qor w9 A I g,
qq qUET FIEATE QF IO g @ AT S6 A9 § Afgs
qd ara & et 5 gw fawaa § oopil & e & a9 §)
a1 F1 Az 2 fF famaa § 3o v @ ar wfusw F9 @99 ge
smafaa (ionize)wata s (dissociate )&y snd § 1 o& saw
F1 ov, i "ifsanaarass (Nacl ) , 21 faea smafua (electrically
charged ), 5t 57#% & 7199 Fgaa & v gq faaaw ¥ faafoa
gremard 1 599 § @F amaT (Nat) gvens sndw T@ar 2 SR e
(cation) Fgemar g, Fifs ag fa=ra fawa (electric potential )%
T F a91T § $a1e (cathode )%t aww wfa F<ar § 1 g@U emgw
(CI7) =omews smaw T@aT § X Fomas (anion) Fgamar g
R fomra fawa ¥ #7a< & 919 ¥ @A (anode) #Y a3 wfq Far
21 W IFIX 9G A I A U7 AW § q9 TAF AU TF F0
Y T AR FIA FT AT, a1 1 wfF FU FAT FHaT &, AR
Y HTOT faqaT @0 STH gUEIOT I FAM: G¢ TS g | TH
oy, Tg—AAIfan FAREs (Mgel,) @war aRfaaw avhe
( K;SO, ), /@ & @9 s aaw gy feafoa gar &
( Mg++ 4clm +clm zmar K+ + K+ + SO~ )
T3 =g 1 @ A fagemafad s aw gu fefea @ § 3
sagea(electrolytes) Fgama § 1 fafufee afefeufaat & s ax
srast @ fFew (kind) oFf @@ oqE 93 W ST g, 0%
@ TS BT g9 S | Agl o |



24 AT FIHRI TE Sabi & Jq-aead
gfoamT g =aret

(Defination and Explanation)

qUE F SF & ¥ qfewmar et ¥ g famr &
TeTq: WY ST & | agt 9% I8 SAT 31 ang ara g {6 ag A
I TR F S ITAn F Y S @, srgt faeely ¥ g} AT
(Net Flux) gt &1 78 faset & favg sl a sraeame
(phases) # fafsrsr afFaar soar arog-ar F FCO a1 &1 AL
weal § qERer o qfifeafy @ oY 6 faeet § o afwaar afsa<
(activity gradient) @Y & | w@wr a1 S F fameor fagr:
faeim & qu € grar &1 shifaa sifoer fafemai § ag T g %
faom &1 TamiaR ©F qrare famwr sFw (process) TE &,
T 5 FEEL faee ¥ F AT AT qFAT 21 FE N IF T
faare %1 fqug § 6 9 &7 ™A O qET Q@I & AgET 3@
et gt ar el e g1

grwes (Bronsted-1938 ) & s ool q@ 98
ufafcs gavafas a9 § o faoaw ¥ faomas & wEmfas fawa
(chemical potential) #t S&t ™ = 37 faamws F @@=
F & AU FmWT aAT &1 T TR F¥ afeamar F gwae a9
ag 9v9qu qF ¢ 1 f5 oo faeelt g afkee fawma H
IOT v g, frara aecsEs § )

qEw #Y 6 #1 uF awfes foa e 7 feeifea fGare
TETAF BY GhaT § | TS F1 0F "o faaaw Igrgeer: 1000 a1
(55.5 am) 5= & 342.296 T (1 am) w7 & F &1 wafa
T F OF WA faoad ¥ wi@w w7 & v & fag 9w F 55.5
o1 At faera (T 4-51) F 56.5 7w @) &1 fawww & R
AT ¥ WA wAg T GG A AFEAT T@ A F aq@x gl &
55.5/56.5 (watw 0.9823 ar 98.23 sfer) | o & amoA™ 9
o faaa &1 awafas ara<T 02 faemas & awwsm F auas
grar 8, 3R faomm § o F A AW FT AvE g1 g8 Aee F
frgm (Roalt’s law) Fgamar g | S &1 @19 g9 (mole fra-
ction) g FRUTA & & WY wfq AeX @ I F A wew A
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FEIT AT I F 79 AT FY G847 ¢q faeaq § faqw & 9w Ao
T FEAT F AT F AT graT | |

QT AT # gy wgeaqy aed 48 & fF uw faeiw garg
Fr Sufeafa, afraar sraan faemas & faaoraT &1 &7 F@T g1
g yFR # afcfeafa ¥ 99w arg-ad oF qWE g §, o9
a1 afraar a1 faarae faedt @ fawgw &Y o & s
g T AT A [AGF AT § | 7 5 fawg foaw Ay e famaw
T gfus ISt ¥ afa #ar § R 39 9K faqaq 7 a6 JEa
Td 319 Fgrar § | fama #Y q3w <@ a9r gan §, R ag agr g
I A BT 999 AT TA AT q6 A F ¢ a9 904 & AW
w1 free afprar & faaas & o faa<w s<@r @) a3 faawor
g WY 9% AT W 99 a% & aifas (mechanical) srgar
gawafaw (hydrostatic) s@ ggox afFar smar @ 9w &
famor & g w wfoagfaa F@ 3 fau i 78 & wmar ) oid §
AT fRwmeit § 9« FT F99T GHIT g1 AGT §, TG QAT ah @y
AFRATE TF qATT A1 g7 |

IO aNrTl g g rar fwar wn g fF 4 9o A1
faomsil & qaTATEE AT TR W@ e, wd:Tg IT U w Yy faew
el g faeell 9X GHATd F HIOT AT § | 9Reg ATeatasw ara
fraeg faco d faomas 91 & g fafe ox a9 89 & g
R T INATY T FRO A F Iv9aX (G940 9 vy S ¥ o «r
FT wreafes faa<or g 31

qERuit arEar "ew # fafeat:
( Methods of measuring Osmotic concentration )
(1) arsa-z@ waw fafa—
(Vapour pressure lowering method)

g 38 d § I facial Y sufeafs ame q= Y fre st
§ td s & Fawais (boiling point) #1 weaw (raise) Fwet
®1 oF fawaw &1 ar¢ = w9ar faAiw  (boiling point)
A F I IEAT GEEAT AT AT AT GHAT 1 @™
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(non volatile) fa@ s@wwes (non-electrolyte)
& T wfaE faead g 9 1 dagars 0.52° &, Sferd
(raised) fFar o @Far 31 aAEICT FARE AT I GEEATC
a1 & faq a3 fafa aga &7 & St & @t S &1 aafy =@
fafe & saraT 3 AW @I ITWITF A7 T £ |

W FOF TR A A AR Awe fawaat F mdfers
AT IET Y AT, AR AT T 4 BT AT A @HL A B
wrd (column) # @wTE # gfwadw Seor (observe) &%
# A 31 fF oF @wm Qe T s gdeae (weaker)
faeram & A=Az (stronger) faema &Y e iR warg HAT
AT T@F Fereaey afawt (tube) F e T @i (columns)
F1 aFars, § afwadT g |

& smafafimt (procedures) st ameafa awat (fluids)
ar @3d (culture) fawawi & gqoaweit zEi v faafar
(determination) ®% ¥ faq IeqiT § @@t Sy g, SATAH
¥ ¥ WOl @ F @g e ¥ s (colligative)
T R HTTRA A W € 5AF § uw svafafy amw @@ AT
feai® F1 oA & o Oe & fraw ax smurf @) @g AW
gadrar & FF arw @ A &Y, fadrg ¥ Wi gwrer & gETETl
g 2

(Po—P) n,
P — (n; —n,)

safs P R P ww: favms ik femw ¥ amow @9
=) ny @& n; T faemE oF o & gt @ derr 20

T FIE A FEFATE 5 fowmaw avg qw & Al
T G AT AR fawms a1 wifes (partial) s
arad (Vo) 3@ & @A €6, § 79 ag ag gvawy et -
— RT Po
qUEIIT aTar,P——mv—o-ln +
areq g@ FH &7 wr fafuat g g@emers
(experimental) 9=r4 F Y T F A fawmAi F a9
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fasr quEch @ F@ g gEw w F fag fewwdw
fafiat 1

are ( Barger-1904) 3 o fafu swafaa &y forar
sisr (Ursprung) we s gadi 7 svfat@ frr ) #g fafa
sienE  faeeT td S R @@ & aes (standard)
faerat & Tt Y orars § afadT F A F s fi Fd
& St for & fememar wm 21 A fafy emede wfu® R
FifF @A *fwrei (capillaries) # siadag  (inside)
fafasta (silicone) & 3fya (coated) =t sIr @war &, o=
afasrsit #1 w7 7 afus afwgzar (precesion) dwa &1

i D@

O O O O O O

.

(31)
far 3

fo —aror fafy & oqE AT IEl (IIERO I1ET)
F gor a@ F fag w g afawd ) s faeaa # fagfsa
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A gww fawew w1 fawot i@ (diagonal shading)
fear mr &1 (%) afm (uncoated) afawr (@) fafmr
I () s &7 afad (variant) fred s ¥ sa<ar
BR #iws § w0 fawmai & Ao (series) §1 @€ wend ©F
fasaw sroar o & "waT 2

I8 AR Sfgwe (Baldes and Johnston) #t fafir
# st gt fergrr v T &1 et @1 d@ g (thermocouples)
R ffe 63 i § @ifs o o1 97 wma @1 @8 W%
& Hew. sdvmens fava o smafre (distilled) s a7
TRTF 9T @ & W E ) qei # v e gt @t A OE
W& (moist) #es & <@ fear wman 2, % o faeE A 42 7
Wt @ amr g ST gw @t zwm (steady state) 9g+
ST &, aT-der-am ( thermocouples )t ( galvano
meter) ¥ sty fa& wix g, sk ot fagw ( deflection )
feawmdt 21 & @ fawaw & oo I ¥ FEIITET gaT 2 )
swetaw ( calibration ) FTa qRrERen 277 & fawwEl & S9anT
9T AT @A £

T (Spanner-1951) & o fafir @it it e ameT 2
aﬂiﬁ“qm A 1T F graew 9x fadx w8 1w fafg
# Fafer s (peltier effect) saar am-de@d™ & &FT
AT (Current) sarg sk qwa waw der Taw A fafy &
ST B T | S & g % g i, §f (junction)
T e 7 (deposit) s &1 gfw sfwiw (dew point)
STH S AT Ay feR waT B, AT T WA
(estlmate) A & T aTgESe ¥ faxg W
T 21 & oot ax amwes & dqed & Rl aTaAn
%mammmwﬁﬁmmglmﬁazmﬁa‘éﬁﬁ
AR Tge 8, fe o TEEHT IUNT 5 fopar ar 1 fagT
= fafr #1 & i g2 (i situ) st A frecor @@
U G I F I A oqrr wr awar §) awed R
Eﬁmaﬁﬁfamﬁﬁmﬁa’r‘gg&mﬁﬁﬁaq
mhmmmmmﬁ%fmamﬁal



G T 29

ferimam fafa:
( Cryoscopic method )

IE@W ® iy JW arer agyataa fafe fewiwwme
(cryoscopy) &1 g7 wia & 5 fada & sufeafa s v fewis
FH FIAT g 1 A FA faermm | owor A e § qumner it )
s faoma &1 fgais fraifa =@, So=r arear fatfa <
geaT g1 WQ: 9% 9@ I9 9 A@Ta fear ST o@sar @, sy
fF auar #Y aafas ofdfeafaal & saw @ 1 & faera,
foast quaon arEar | 9w § awE g —1'86° 3. & qmuwm
9 SHar § | afe o fafoee feew-0.93 °F. a3 s g
qEaT s, a9 99 fawaw § 0.5 Wwd F gwEx @rzar e
AT & quawlt #1s F 0° & o= 11.2 a1 &1 29 3w
HT gFAT 2 |

wF faaga & feguiF = @ Ak St wEegme O a)
S Fqmed A G 9§ a7 faemet ok ge aw ¥ fag
FUed qra, IOEA T% (Curves) Fa =g FHATAT a7 2
ga: AT/AP =fdis K (wgf AT = fewis sawsw
A A P=gamw q@m fom #@1) 1 @9 AQee wiwwr #
sfaearfaq (substitute ) $W v -

T=KpP, — M2
. *"n, +n,
us afaafaa (undissociated ) fada & K &1 qea 1.86° 3.
yfa # gar &1 0.° ¥ o it a3 (P) q@ 5@ avawy
grr fear Smar g

AT
P= 22.4 X 1.8—6‘ = 12.04 A T

& B At A o famgw @ fenm wmar @ feesr
fgaiw ma@ FET F1 TS TF ASy A F 3@ B A9 1
g 33 & fredF =0 A feEerd fioswr w) femm smar 2
ATIHTT AR RreaT sy gt &1 fawaa wy o fasifeg
(stirred) war smar g, R faRedsTw (crystallization) &
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& TYAT q% F W g1 F GHY JAE FgaT g, dar 5 A H
fagamar T g1

(4]

rr v

o7 4 - o faoaa 1 33T @ Ay wafy § Ay F 9™
argEe #1 afada ) Ty X a% sy g T, & arfuw afgaws
(entrapolation) #3 9% arsafas fgniw &1 s (estimate)
g g

frraaw @ommE (T)) R a% g937 & a &1 qUAE
(T,) surzg &1 wm@@® § | df amrga: §o afawaeT
(supercooling) & vm@r g, w@: gwm T, 9g= & a7 ag
fama wifas (original) fawaw &t sen wfus arf=a (con-
centratcd) gm@r § 1 gfww i wiga< ( Harris and Gortner—
1914) @ ga@mar 7@ d@wiee (correction) @ed X HHTR
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2 f5 wfadawa & wfa foit & fag s sm w1 1/80 W
3 FFaT g1 Ad: 9g 4 waawa A T fear sar g1 —

T, —(T,—T))
aT=""gxT,
wiae faem & fgn & ffes @ ) afeiaas qfeat agear
(frequently) & wsma: fa=iifaa (eliminate) #t s &Fdv &
dve = ( Bennett-Clark 1959) & #g awwmar f& faem@x
aEaeEs WY feu frea #Y wifs $13 F< aFar &)

ag fafu sams w7 ¥ fafvw gaeafa @l i qgqgon ars=-
ad fauifed &3 & faQ Semw & «rft wf &, gafe @ 1
ggeq  (composition) ufadw 53 faar swwr fasa &
fraeg For Ffeas ad 3 a@ qEr w2 fF wifwweE
(cell sap) s & fau wifuwst N fwery fafu ww=r
owg feey fafese fafu g fsfia s & qaiaw @, arfs Shag=
(protoplasmic) fa=ft aw 3 s &%, <A wg faewdw
(entraction) ¥ g&eq F3M |

Fega: wauy (residue) § § W N AAMW HAT AEES
gl &, FifF W g ar gamwica (macerated ) At #1 fgais
@t (directly) faifca (determine) fFar s gsar 31 GfF
sfarax gas fraRo & fao 2 foeft. a1 399 ofus @ wgar
TR g=AM  (pulpy mass) F1 AT mEwE gar g1 wa:
CF JFAT FHIAHT HT qreedr qwrga: =@ fafu gro fatfa 78
F o1 gEday | 3EF afafwa w7 @ fafa &1 ww fear smar
¢, qa #rfaw fafaat, siausifas g (intercellular spaces),
wa it 6 fafsw arEamsi areft wifewe & 9@ s
faergT awed th g1y fafua F9 92 & wAwl wERaR @
= fafir &1 saraT ST H wmn s & faes @ @ frew
T g |

g fafu § =sfawsr (intact) saF # & fafami g
fewid @ smar @, foed fag fewerd saw @ amo-Semgmw
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(thermocouples) = fe& s § 1 3@ fafw & ag @ §
fs aga ¥ AT (samples) ¥ wrzwis (readings) @gd &
q-dem-aml & wgewal (sets) #X @w sgfew (multiple
switch) & swaw g weramgas fad sm e g1 mAEga:
ag fafa sifqa sas a1 grar &1 o o 3 2 i swdl
Tasi ¥ a8 fegamar § &5 ag fanis aaTma afasag Fast 1
froffa &3 mgar W@ frorqw F@ & omw fad go fewis
waTHE AT A9eT Afus g 31 Tawr e gg g f5 Sfaq
Fifsil & wasiaes (undercooling) Y wfue gwraaT @l
2. Fifs mrafcs a® aaq § azat faest amar sdr 31

stageag et fafa:
(Plasmolytic method)

fedm (Devries-1884) & @wd waw Sfrageng=wr fafu
# Suaw fear | shageageer @iws, ffesr @ (vacuolar
sap) ¥ qUEN TEl F MO FA F AU wgw A& | TD
fafrss swoit & Fifwiaaegsii (Cell contents) &1 sfadr
gaedfas @1 (excess hydrostatic pressure) #maw & siY
ITEE F A1 e &) fifrawr gquay | & g % fag
e & srazegadr fafuat § (5) @wia (limiting) sftasea-
g7 fafy (@) saw=g-gaws (plasmometric) fafer

(%) dwria samer gt fafa:
( Limiting plasmolytic method )

gawan fodll oF Faw ¥ oFT #) W@ avEdl A fae
# (%% sfaden (nontoxic) wé<r faeraw ) T@ fear stwar 31
gfs @@ fadas a1 GFEAT SaF F 9 HAHICE  HT A
£ TAen IewAC EAT 2, ar o aw ¥, Hw faed @
ofrs arEaT AT AT AT #F §IK ARl fe| A R
zq o &7 gty (loss) & Freom, wifawiaseqy (cell contcnts).
Fiforr-frfadl & g3 fage s, 1w 543 fasg 1§ TF TG
Tt | g faged @ frad sewey fafq § dageas T
(withdrawl) #ar 8, saz=ag=T 723 & wa fafa & SHaw=y

e e Em—— e = ——— = - =
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@ g & foar a2, a9 fafa ¥ foeg ag 1% S ad
AT 39 G99 ATl faead ud wrien fqAgd S qa o
TEaT guTH gt g 1

AW Aifed fFag qq faaaa ot f fafa ¥ Saesr #t
oo T g, 0.4 A, grexar 1 8 | oa: aread § gifas (original)
Fiferred 0.4 a1 S o0 F7 qrEar T Fifs 59§ Hfer
¥ foomm %t a6 dueq frar @ ok fafa & g 1 s T
21 AT Y I Y Faw 57 g9 0.36 7). faeraw & <@q § 3R
FAF BT RIAHE Sazeagiaa Tt gial, 9 g7 a8 9F J1a¥ {6
Fifosre &1 arzar 0.36 /). ¥ affuw 31 @y famawi &t
aoF AU FY TAAT FIH, TF 39 TH & faqua &1 ger e
grag g, it fr ifwsre & aigrar sa9ax (stronger) &, AR
St f qigT-ar SagsagaT 931 F3 1 g6 IHE, 39 THR F7 faemw
off a7 wEEd @, ST AeT-Ar gEaa} (weaker) & i St Sfta-
TFAT GQT AGL FL | FH FHFIL AT FNCFR 919 FADT B Hieaq
33 gu g8 fawaa s 0.39 & 0.37 Avo g1 s affeafa
¥ iy # aeEar @ A1 faagal & wew A e, S fE
ZwT Atga @< At arawdar & mata 0.38 #vo | ag E
(threshold) &w=ar wwar st (incipient) sfaseag=
qr FY YrEAT FEEARN § | BT 9 I AE I@AT gAY g fw
gl sageagd ¥ @ fag o fafe & fasg a1€ e =&
grar ok whifa (turgor) z=r &wm 2

g A @@ 8 5 wm fafo g googas gw e
qF BT T ITELY ST FT qeaiwT TG B qha | aqiw g
forg gue! Ffeqd F @9 Sifewrei &Y @wfe (population)
F STEEFAT BT 8| A TF HAERT T qEOT TG AEEA
¥ fau gw awfe F1 AT IR 19 fraww € Y 5 @
AT FIAHT F TEI @ H FAT-HAT A & aqArar g1
ffaFei Y @ufe & A (mean) SUEROY @ ATEAT
F7F & fAw qawaw & DESEl & aufe f a9 quEoh qE
arely el Y @ A0 § W@ 99 ard fawaw & gl
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TE AT T AT g | oA Ffuwrd ot shassag=e feaemr
g1 = wroet fageagas fegas art wifwwrs &1 ogfona
ara F< foar aar g 1 @ g Fifwwey & anfe F gaw
AT FT AN ACHET T@ F AQ &, FR GROmAT FYOATE
X FE L qred faw fqor ST 8, 9 R FOesde @
THT PIART F TGO G FHT FIATIT

49 o fagg smwwem w1 anfeas faemw e s #
0° &. 9T 22.4 arg 9@ @ ST & ARG T 8, I gH
ug afweem (calculate) #= @ § f5 Fifewr A smafa
(distilled) s § @ o} fFaaT @O I@ OITA W
9w Jwe & fau, fo@ ox qewis (readings ) fad W@ g,
AT FIAT AT AT g1 qg AWG g fF arzwiw 0° 4.
o fad ¥ &, sfgsaw =@ 0.38 X 22.4 = 8.51 arg gm
AT 98 W §F ¥ AR A7 Fifgq fF afs 0° &. 9% o= Hifar
IE woed 9X (R zafag SEY ®mar 9x ) wmEfad S«
F A FEF A @ TH & dw ag fawwm g §FA A
wfaFad 19 T § | AT ag Fifoer & Sufea arafas faaam
TE@ ALY T |

FfEFre A qUEe arxang fgif@ 5@ F fag
Sazerg=elt fafiy quia: 31 7t &, FifE agt wAS! TR ¥ At
T Y graTETr WA 1 3 qfeA B )R FW Ffaw 3o @
@t fFx 913 &1 o wHm Afeat Fmifew § -

(%) S fe g@ A 7@ 2 5 gueq o< @7 Shfaq
Ffwwren #t Ffgwr fafoat fafew sl § soreg (elastic)
grit §, @ Sy Ffewr F oenfs fon seF A
IFT qrEad @ fIT | 3 peaey G¥-9Y SAEAgET Y
¥ITYT AHIT  HEM FIAHAEEG 7 Graar G| g qTegar
§ aftaa #1 dmifaq 33 & fag o¥fas (original) smaaw
T At SfEReagET F oHewdr 9 sfaw argaq (set fe
HIEdT A1 Wl § ) Y TWAT AEWE &) g8 g I9
FFR | @ (normal) @A = sroed sawsgET
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qrEar T ST SiageagEd 9X ATgad [ QTATT SifeET &6
ATAT |

Cn = Ci (Vl/Vn)

safs C =amar, V =#gad, n = ¥y, AR

i = STt SHageaga |

(') 5¥ & 7gam aw fawaw (bathing solution)
FT FrxaT, FfET F Gred siageagaT o< ogadr g, faawor

aaFa (standardize) fFar & S SEwemgEm 2 &
faa@ 20/30 fae Par 21 99 T qEEEAT § oF9A B
FRO FAR T R F AEREE ) R g dF T f)

(M) st F1 AageagEa FT S qrEAEi d
Fafg qF @T F FRO SART HWAGE qreear § qf@dq
AT &, ST AFAfE TIAW d FRU G=r F &1 IIEIa:
R & 937 & qf@ady a1 oo farda woa &1 == #
g |

¥ @9 Ffergdl F d@Eeg W Sageagwr fafu F
THF 9TW &1 AR g fafuEl A s@en a8 wiew Sw )

fx 5 Shaz=guew fafs &1 St F79 @Wg Saw
faa, st v aamR Fifuwr F fifmsr @ I« F7
AT FH * AT AT A 1
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(@) straz=a-goes fafa—-
( Plasmometric method )

g fafs #feoq g fow @wqg & argar @ @9
wmarta & (PV =RT) 1 ag s aw arpraisa (applicable)
asrasrrr&waﬁfsﬁrr fefmr &1 wmgaw AR §@ el
@ F fawma F ftamerged ¥ 418 &7 A@AT IIAH FTAT
g g1 g @vag Pt = Pp Vp/Vt ¥ zgfar smar 8, afe
i fam dw & ama:aq%rzrg fafr ¥« fa=rET@
(reasonable) aawiar & & FwmF a1 Memwre (spherical )
aﬁﬁmaﬂn?ﬁawqwquﬂmm“rgmf%m

FT AR IA@(convex) ), d&r 5 fax 5 (gos 35) &
fegamar T ¢



TG 4

N\ RN (o
TIE-FITFH F WEW Ry
(Osmotic quantities of plant-cells)

gfamT e =t
(Definition and explanation )

T g s & fF otel # sifar § wifwst o 9w Y afg oo
T SR S frtataal gr S A o &) W oad A
afq T sgrEr AT gF F AifaEE afEi—aTeen e, i
T 3R faqor qr@ g, § Sfaq Afa ¥ T srawdr 1 @ Al
qfaml & ¥ 5 WY uF waer afer @iw ®9 § oF gaefa
HfTEFT & 9 graEFEl F ATAT AGE F ghan, S ogwR fF
faa<omar frar-fafa g &7 9T AT &1 OF BAEET F F gEEEEl
T gV geaieq (evaluation) #=¥ ¥ fag Wi w1 afwwmor
(magnitude) ST FTEEEE {1

wifa T
( Turgor pressure )

a9 UF vwg-weedr e ffRwma (vacuolate) aeafa
T # 9« w9ar FT9-9wq@y ( hypotonic ) famaw #
fmfssa fear smar 8, @ s, ST § qEr g qa9w S v g |
FA FHASTH A & FIT T S IO 1T g, AT GFYU HIADT-
@ § BT AT § | T8 T Saged & favg A} 6 wifeewr e &
fasg wamw w<ar & | 98 arafaw @ S 5@ s o fifuewr &
I AT g, THT I FEATAT § | HR Mol § g Freafas ag oy i
faye wifos oo st § S gian §, Thifa-<Te gemr § |
[WEOR: & @ & faomd § o f|ifeaT o e
(collodion or celluphane) faeit % afwrg @ s« & frfoora
T I IqH THA-T1F SN &1 I g | THF-STe g gunfera
H F-FeY Fomens AW § W g €, I fF Feitea faae @ w
&Y ST | TR T 9T T SUAN, 9 9 F A of e g,
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fe aw sonforat % g sicwivaor Y fora 3 For S gt &, v
ﬁﬁﬁﬁwwﬁaﬂwﬁraﬁﬁmﬁﬁmwal

wferaar (preferably) - qxwowr & Fr 92 (term )
wmfmmﬁzﬁmm%mﬁa@mmﬂﬁwvﬁ
mﬁm@m%@ﬁ?mﬁ&d@m%lWWﬂﬁ-
wmﬁmw%wﬁ&wrvﬁﬁ%ﬁr(mdex)%aﬁ
WX far s . ¥ (Meyer—1945) 1 serge: € i deT
AT TN FT Sy (aqueous) faemw 25° ¥. 93 15 amg.
WW@%@WWW%IT@RFWW
aﬁﬁmmﬁwﬁmmmmﬂamtﬂ%l

T A faeram 91 Q) g ¥ oo w20

(1) T @F faaaT A o afkqer aRmaolt someY § 25° R
TR qE T & W W § A7y o o, a7 ag g 39 fawaT §
m@%aﬁﬁwaﬁwmmwmmﬁalmm
qﬁmm%ﬁqmw&ﬁwﬁmmm@mm@
AT §, SIS Foaepr O oy qrarer faeelt & w2 & 9
&, forerd & S faemrs & o e &, (@) foeeht Y g o
4@ frafoom w fgy, () @ dqe B faaa A s
& mifus agwer (dilution) 3 famr seaw F<AT T1fgQ

(1) o= st faer 1 el a1 OF SR @ g &,
qferoTens &1 ¥ 39 afcmr i Sfw F<ar &, fed e faeae
# oot 1 foaor 219 g ot A e w7 SiaT & | g6 e faean
# farstat Y ufeafa § 1 g wedi & o foreraw 7 arroont < fawam
# ot A fawor-arE-mumaT & qfcamor #Y o gEr g

o fadr g farera a1 o el g aresw o ow wifgda (unique)
TTECN T (T & ) GIT & | TG IIHT Thifq-a@ (Fhiar) afe
afqa ( vary ) & awar &, sk ag gf@aw ( variation ) S%
afefeafat ox fasiz #ar &, famdt fr oo faemm Y T@r T ] | 333'
&t Freafa-Pfenrsll F et a1 qgar gen fe@nht ¥ wwAT  WA(H
q 39T W@ |
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T A% I & o OF ST S Tl e e Tt
(turgor) =1 ufdew # & fau &wqul ST 781 &t
FifF Freatas wie arg St f6 hifa & fag Soert gaT g,
Faet fae F e ao faeraT 7 gt 9 & friR 7 war, a8
st & arer §wwwr ( enternal supply ) & srear 9 o fR
AT § | TG A FT AT G 9 F7 FrAr  (amount ) T
ot iR TS gerd i Sufeaft & arear & g sfaq fwar
AET -

I T e faeedt @i g aifwat faed & @ &
FaeT ST O T, H AT 147 A IFHY qr@dy aremar 1.0 w@ro
@ T | R R ag e 7 s $3& §gaw 7 9w R
T | o ag wifest 1.0 ar0° §. 9w 22.4 9. F awE SR
I TG FHT | FHY Fiferwt w1 afe gaser #5 #wger 0.3 #@v. fawaw
¥ @ fear ong, ag ag 0.7 A F IUax ehifa-21 T80 F4 | Jad:
qredfas Thifa-aa A9 @ & AT are R Frvafd qrsarsil T
HA AT FL AAT ITY | T T afs s difaer a1 1.0 7. faeaer
¥ o faar 93, a9 whfa @ g @ Sraem ) ggt 9X ag S|
sraw § 5 3 e § Rt fafa w7 gg (rigid) s @
2, o FTHT F AT F 9EqT TG gar A [T FIOT IR
gregar ot feax (constant) & 21

Faeqfa Hifersii #1 @ ( direct ) whifa<e amw #t A
ot g fafa 781 & | frifea g gra wirfa < &Y o S v
ST et &, afs gad TTEON-ET9 & fagur-ae =gaar A ey |

Wwa =9x-fgag
TP =0P — DPD
fafa z@:
(Wall pressure)

S TF FIAERT § A1 foere gar &, a= s s fafoat
FT AT AT 39 THA-TE F fagg @ F3@T § AR & ¥R
FT 19 9T & | T4 TFR F @ A v fF wfewia-aegst ( cell
contents) ¥ fawg T =rwan §, fafa w50 &1 @ whifa==
HTHF GAT §, HAW T RS @ S A AT {,
farfir are +fr oo AT R |
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ST a9Eafq e § GF HIAEHT 99 A7 3N FT SIfArrsil g
ST § Tt &, ST 39S IRN a<h qrT IR § | 39 §ded ([com-
pression ) ¥ UF I IAF gT &, i R F fafa =
TITAT g, S Foreaey FIFT F7T THifq 9 @ a8 SJar g | A
T SFR Y Fifwer 99 fa = (DPD) # sier s f5 &%
T & Fifr # fagw (isolate ) #T & W= I gHM,
o e faaor arg ~aEar a8 ST At § |

= Atfas fagral F ATIR 9 ATO: 98 7T Il g 6 OF
HferT & whr @1 AR for T ¥ wifoww @ww o wEEr (oppo-
sitely) fawz ( directed ) & & 1 ©F FifaeT §, St GgAT FrawqT
# &, ag feafa s s sfov 7 &1 Afe afas sraeaeil § faad
ST O PTG GO ST [ 6T 17 &Y, S FeaAT Y Ferav
(validity) @gwez gkftd) @ &g #1 weq A< a8 %
THA ATHTE: I8 HodaaT $< @Y 2, fF efr a1 oF ¥ &1 ST
&« (driving force) gard; st Ty oI« HAWGT FA
F 91 T 34T § | 59 heR W dFmwraga  wivw ww ok faae
a1 g1 T , e T 1 & s F A By, YL FAr
TgT wfeT AT

F4g™ (Burstrom-1948), stax (Broyer-1950), wafwra
( Algeus-1951),sfew @i A= (Hygen and Kjenne
rud) (1952) mfs 3 77 a= fear & 5 o HifoT Faa 6@ @97
T §, T IAHT T AT IgS ol qrq F waww § Aer-ar wfvw
g1 gaiwaus ¥ ¢ (Thoday-1950), &=z (Spanner-
1952), &=<&r (Weatherley-1952), six gra=w (Haines-1953
TTf T agafa & § for Tt a7 ok fafr < v wifass wa e sraee-
A F qAF @ AT | § aF a1 faare geraEs S g §, WifE
I T T HTXOTEAT 9% i € | #ax (Meyer-1956), s
( Thoday-1952), sk gm=v (Haines-1953) & fa=me sif a=s
JYET AN S A1 1 § | T Fr= ¥ S Fiert fae@m wv
SITeTT o<t faaor ara-~gerat savrar (gradient) gaT §, s 5 ow
RferFr AR IEHT qoedr § qRi it 1 g g &9, Iam
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( Burstrom-1948 )t st sciia gt §; fsiv for gofaaw =@
ST FY a7 TR FFUET F S 9 T I IR F AT STAN G
gegateaa Fx fear § 1 aafy ehfe< w1 gar o9t § Sfaa swEw
wewifa frg @ &)

T g1 SR FIWHT FT G ST FF F FAT & GoAea®q
IET I & | 98 FeAT o ¢ F v fo F FR0 ehifq =
S gar g | fafa st s F @ F aformeass Sawgarg
AT uF gftc J T T M gaQ IW@ TE FIT 8 | 59 qa0 §
7g I taat wgeager g i 7 s wifwesr o & srow
Fgay Afas g g, R AT AR FAT F O qa a5 K
ST 8 |

faao 71w -

( Diffusion pressure )

gae-fagoig weamet (Diffusional phenomenon) #t
aaAn & fAg (TEer AR FTA F o) faar-ae oF 1|
PTETL &, TS O AW T HX A7 AT ATa9g+ & | T i § faq<or
T, wifosara (partial pressure) 1 qaigar= a7 9T T
&1 gt 7 fag, afus faawr-am e o ¥ fre faaor @ @
AR T ) T g1 7@ § W famoraw ((fa.an ) wEremr
ag Fgar fF famor & e faaorar gt §, w9 smfsa o@ T
g g ug & & faworara & F, faaor gt 1 o sk
i1 § faaor @ gar g, S AR g9 ok fadal § o fmoraw
grar & 1w ferar<or a1 O 99T T &g Wifaw qur g, St S faa
¥ fag SaEw g1 §, SEfE e e gaa afdheafaat @ whe
(process) & #1¢ areT SUfTd T FX | TF @ H7 fawor Faer
Y feafq # gar 8, afs SaF & afigedt writ & faeor qmEl
# e T o | S afeatadl § 9w aww F a o 9w ¥, g
W & 0 T T4 & |

W OF 99 T H AT AT, qF 99 A FT @02
3 9EY qroww AR @ 9T wrga (distilled) s 4 w¥ew W=
(decrease) smar &1 TR W H O wEEi a1 wEd g
faemas Y o 73 & IE fawor e & =phwr (reduction) &
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SITaT & | 5E Aiata faag F0t 1 foaar afas saw Safeaa g,
SaeT & sife faemas & faasor qrg & =ee<er ) ST | HaE
foorm %, Sa@ faamas 1 fagoame, fadw woil & @ S0t g
sreTfart T AT &FAT §, IO, T HIR Au | ag faea ol
F F<F, faams- et # s 7@ & o faeans & fagwor-
379 9 AT IS § | WA, A AR Frengew fafaew (colloidal
miscelles ) & 0T &7 & 9«1 ¥ fqa<o-<rE a1 ywifaa FQ@ g

fomelt ot foronta amoly ar siqenfag Soret | faaer
feam, e #39 U = & ufuw o T G W FH
foaazurara ardt WAy AR S § 1 gD &R famer & g TS
FIHI-{9 . T, TAVRT FY TEAT, AT UF Sedeh sqfeasid faarad ol
& T AR AT T T Sy ¥ g9 it S9 Aread
F ot 7 Y oo Y IR X e agar , forad ¥ feor T

fofy +ff o=l IR 77 v, 7 a1 o g Wiy @Y, o FareT, 8T
feercor e s & AT v 2 ) AT ag A S
wias T R, SO &Y ot & famor @ gaem 1 faafoa aaTEl
# sarar & Q0 = e wfis fagwor ag #§ e @6, W@
T SaT & SE g |

faa<or T@ A

T AR AT FE Y AN qroEar A I PUAH
TIAF F T F AR GYH AFTY AT v | A T AE
T 7AW S v d B ey e am wi 3 gy 9@ AT,
T BT AT 10 ATzar A faoaw ¥ S FE § a0
§ | SAER: T A A I7ww § g qawor avgar 1.0 )
& T &, SN et 3 O A o e e 4 o T A €A
TG | QU TR g AH & | G4 For ag & 5 9@ oA B,
ﬁﬂ;%magwﬁmmvﬁﬁwﬁ'm g @ ae 3 T
et & 557 wew < g Qv 1w iy A F A
T SR W g 7, T8 7 ey wraivoey F<v &, -
T 819 7qFan a1 w7« (Suction force) e & 1
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ared # fauo-ara-gaar, fifvsr § 99w qw, efa-gAdr
TFAT ThHIFA-STE-~AT H1 3010 FLAT R | a8 9 FAHT F qwaqfas
Sufeaa whifa @ R | Iv=aw T, ot i sifer &7 @ o=
T WA A SAF AT &, B AP JUEA BT & | Jgf g9 qg "Hd
& f AfweT F AraT 7 F12 9fE@aqT T8 T |

St i ool e wn § FF fa. . =g e o aw wfa @S
G g ad FTATT I 5 o R e a9 F1 Fawew
FLAT & | ST TF Ffwat fwar fF oawor aw 0.3 A g, fe
oY faorae ¥ oI T FAIWET FT gFaT g, ey 5 arEar 0.3 =
A F7 g, A S et faeer grr afvag A€ @1 ag ST foely
o= FIfarewT a1 I, et fF 9w aw 0.3 Ay w9 @, ¥ oY 511 a7
AT FX GhaT g | TOd AfafEd 15 ot Rfwewr fawr &
qQUI-aS FEAT TG AT 0.3 "L} frer o e maar faw-
a7 o 9uwr aw a1 whfd &aar 0.3 @t ¥ =faw &, & go
AT QAT FT AT FGIT | TG gH I8 027 T FT a7 A3 &
i FfarwT HY U FTEAT TGl THO-3E 3/ AT FT S8
T AGT § | TAX WeRI A §H I8 g H g [ (Ul HIAHT HT TG0
T AT THT AT STH! FAAT HIAT A F GIG FA r WA
AT Z |

fax 6 X faaRF ¥ S0 faare wfus s frar s a=ar
2 swfay o e (rigid) s Frss o Bt ararr faet
Fae fEm @ g, e & a9 IO R a1 T Fs
0.5 =Y. 771 fama § R g9F a1gR W@ o1 90 gan & 1 afgs faw
(F) & qoaer & BFar grar e ydw wT oM @, feR A &
TR SO T aF 98T far 81 FgR mad ag @ fF faeraw s
¥ I SATS b AW, 9GF aF  HATS 7 a9 faogw 7 wfafaw
foaw grar 919t F A §9T Y AJAT | qg WG gY FF BT AT M-
fors aea ©F 2T &, T TeY faemw & o ag e 009, 9 11.2
. gaT & Hoar wigwaw Harg 11.2 fex et &1 gwag Y ae
& o foaecty 7 faerae 1 A1ga a1 Afus Sarg A} 7+ F1 =
T Bter gar § i faeet 7 faeram &1 v forfiw aegen<or w8 @y
T AR FIS (F) § OO a9 v whfa A 1= g,
T R wfu S AAW AG T AR YE T F AF Y 77
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120} 412
nof 4 in
2y 00f {10
< S0} 5 49
8or LE 18
70r ' 17.
Fef Kp I
50} ﬁ:‘ 45
%40- \E\ - ;.E .E -4 "
E‘so- &g» :EE’ 3 E
201 ' °°E°o oo 12
E:IO- i:: [ X< 1
oL ) ) ! Y ( Jo
055 055 osa
{ 507} 055,
%) ) ()
=6

Fies g faswer foar 9 oK oF 3@ g F 9 | fq@d 0.3
HY. qwEar w1 faoaw &Y fafesa o< foar o Sar (@) #§, =
Y F W F7 gag (T STow g1 S o Sw ang aF frai
o9 aF facdt 93 98 19 &Y &Y 9, S fF 7t UF arey 9rs-
Al F e o @, AR agagi 0.2 «1. 31 (ag 448 ag. &
9 F FUA gt § 7Fa1 44.7 fiek S @A F IS gar g | )
(@) SFrsF quu aw aredfa gwar 0.3 @t ar6.72 ag. &
Fuac g | afc g ars A1 0.3 @ ¥ gawan fawgw & samata
X faar T a9 98 T FT HAGWT FE0 A1 afS g@awr 0.3 A9, §
HftT arEar I fqeae § A #3 far 9@, a9 ag 9« &
AW F80 | 5 af 5@ #rs w1 0.5 7. & faag § swata $3
fean sva S f (1) § &, qA q@ Y % R s SR A da T
Y §Ag IF @, 19 qag IF g | WA F HI6S BT I
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T 0.5 Aot 11.2am.gvm o feefr ot faeaw ar s
H ¥ fraet Iuor a9 @9 F9 §, T qI9GT F30 |

o gfe 7T F AL a7 F a7 I A A S F@gd &iFa
T frar 9 a9 zaet faafa Sifaesi @ @ @ 1 W TR
i feafa fax 7 & oY oiwel afge fegemdt =Y & 1 39 Sagwor &
W gmar & fag sifrer fafaat g@ oot i€ sikz@@ 00 &
& fau aferfaa fFa @ €1

a»”r T 05 = 0.5 = 0.5 =.

SIE-IY (112 &) (11.2=m) (11.2am.)
2. fafa & fa=g

Tt & sreEr 0.5 =. 0.2 .. 0.0 =

ofE g (112am) (48am.) ( 00 =m)
3. Fifarr T

YT q TAAT 0.0 7. 0.3 .. 0.5+

THIT =T (00am) (672am) (112am.)

oz @ fr gafy S ST oF a9 Aafes qaae JreEar
@ §, 9g TOF TF GER ¥ ThifT a9 SR qur a9 § o §,
IR zafag s+ @ fa=r =B (physiological) feafa
¥ g fifiwr (F) 08 99 F 99 quEen g9 A g ok
Fifeer fafe & faeg AT wfuwaw a9 s« @ &, o R
T S AW AGT 00 I HIAHT FT QAR AT THT-GAAT T
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F TUE I | T qg HifadT Ry o faeae g s Rt
S T AT SHA AT 7 F Ak gRIT, FV ST @ HIAT | By
(@) 4f5 0.3 wY favmwr & @rq gomal &geq ¥ ik 0.2 .
(0.5%10 0.27Y0 0.2 31.) ¥ e fafa  foreg s s &R | o 59
FT 5% ag g1 6 ag 0.2 /o Faxrax eifa g @t g, 3 0.3 Hro
F JUE T 9 AT THT AT @AY &1 TR 74 a8 g1 6 a7
Ffapr 0.37Y0 & gawax fret Y faemm & av 0.3 Mo ¥ o quoraw
el FIAHT & ST AIGIRT F Gt § 1 g FYferwt ey oy Ferarere
(s fF facet ¥ afcag =€ &) Forae aom<at qwar 0.3 dio &
wfes & s iy W S e gow @@ 0.3 A & #fes
FN I AW FOO | Ffawr (1) < At feea @ aewr &
Fqa AT fage F Qe Ry @9 ¥, 99 98 TF F aUa}
TR 3 @1 0.5 Hro F axE qur aw Tadt § |7 ag 0.54%0 &
gaea aTer et it foreram ar 0.5 7. & &0 <o aw arer e o
FIfTHT ¥ I FAWGW FI GFaT § |

Tl ST & gy T AT TERan 71 #7 ST B 9J-
T AR ¥ AW ¥ e frar wr §) 9edw e & gt
ag e ST 2, i Sufeer a1 T AT areEaT g axd, it o &
AIFEAT <@ T Faer-fore AfarTd faega fafere < <@ @t €1
TG AT 92 7 IIHRT aret AT aEar F1 G FA B d
ifia <@AT ag gAtAgy &, witE weaw s & g @ 3
T W G S—UF W AreEaT ¥ A, TF A i @ & [
AR OF A IO a9 AT T gaar ¥ fag) faw 7 R 8 H
feaemdY T scis Ffww ¥ fag ag w1 921, wfEd geid
R 0° Fo X ImEdm @ ¥ &9 A af@Anerd S
(quantitative expression) sefia W@ g1

wfura areafq Fifawret i fafiat o s g § S
TfaT R T6ifa a1 afafqa gar &, aa SISt H1 FraaT w@ i
afaa grar & | we § af@ae & am-are qaaa greEar WY afatad
g =nfg) for 8 o 9w dime wesiw (Ursprung-1935)
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¥ fa & 1 ag s Tew=w (Impatians) #1 7o (pith) sifsr
#r gqraxa qfifeafaat gaar ofomal &, e afdfeafomt §
T Hagedgad R AR qE I 7 AfgFaw Thifq nﬁﬁwﬁil

e Hor -""
REFL LN

‘~
A

. e, A2

R i:::‘ﬂ—.".f':.?::;f.';

ieaqg® e puspe yosse e v engerd?
Lez";‘f‘&{»ﬂ)"- L e

.".' TR

ey \--Q G N
TR mm-ﬁ.ﬁaaa qaaaha:ﬁm
&aer e
R T
fae &~ ammT gfdet § o ST F 9= IS diag-

Fa9 9 AR Afewaw Thfa 9= gEar g (st 1935 @
ferar war)

fawwor T A w1 wE—-
(Measurement of diffusion pressure deficit)

Faefa HifwwEl & faaww @ JFar , fm R @ oy T
Strageaqad fafa & frerdy-saar fafaat grr ardy s @y &1 Q0
ﬁﬁﬂﬁmww%ﬁmﬁ fafa & ooad arar
A § SHageqsad STV g4 & §3g THiiT 479 &) 1ar &, dR aF
arer faeram 1 aregaT AT faaae St aFear & g9 81 S 2 |
F@q AR fa. & 7, AGST T T 7197 F ¢ g9 99 fawmm FY awa
ed & forad 5 wifor @ ehifa & ) afteas o ara gar
weal # gW SW faea w1 719 98 3, e & st S enfa =
gt 31 df wfusax Sl A fifrwen @ fifeer fafaat sa-
gt &, o fawae #t 93 argan, faw<or a9 <A & aua)
¢ forg gz Fifwmeil s Fawi #1 fFafsa F@ ) sAF AEaT §
F1$ qfead 781 gaT | SIEA:  TF FHIAHT S99 OF THE HIA-
Frel #1 Faw 0.3 "o faeraa # w@w ax 1.0 wYo qra<wit arsar @
aFd 2, = q@ g et 0.7 Yo g 1 afk se=t 0. 3 Ao foretam
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¥ ¥ frsx 0.2 Ao faomw § @ fear s, a9 e whifa 93
AT A ITHT FAGT TF AT AT 9 1990 | 31F FHT Th1L HT
HIAT T Faer #1 afc 0.3 Ao faama 7 & FF@®< 0.4 w0 faeam
H < faar onF, Y Suat Thifa $7 g1 Sast 1K a8 39 ST 1 gri
Td THfT & FHT F FTOT O FIeT-a1 fGFSAT | SF /Y THL AW
Fifarrel a1 Faa H1 0.3 A, faqmw § et gor aa § @@
g o3 A1 faugw # @ fagr sd @t o7 Hiferereil ar oaw & 7A-
T H FE qfkaad 78t 7w | AqQ: ag faeraw foaw 5 S ar
AT BT A A I9F AT qT TG K B qfE@d 987 wmar &,
ATEATh A I, T Aar ggar @@= @ JgAar &1 A
2 | 98 OF Avades a § 5 foaumdf od aew @ agar agem
gt (bathing) famaw v arvear R wifeeel a1 sow
F W@ I I9F AT | H1S g E@d a8l AT, ST FrAF a7q-
O I FT AT ARG § | AP 7d STIR I &1 a8
facger @ee & f5 0.3 w1, 1.0 5y & aq=< AL} &1 |ar |

Feafa S A faxor q EaEi & qo @ it
afurax o fafia fegr o wmanfa 1 @ faaa & oER R
T SHITUHT 7oaT FIAFTR & qqg A 99 TF 3@ ThR ¥ faoad
# s fovam star & foet aeoolt g/ SifsT srepar S
FE1 & ag & 9. 1. 7. F awEx v &, 77 g7 OF Afas qger
eTfeE & T {1 W FwET waar Sfawel & ag ¥ s
TIAT AR A FIE W qfE@a 7Y Siar Fifh S 1 F1E AT g9
g e g | Ty A faeaw fa.an g A A

s & s ( Ursprung and Blum-1916 ) g as-
T qEedfy FETE # fr.3r.e. w1 A s ¥ fog st
Frfrrait qX et e T | g fafa § <@ R w1 s R
STa & fF 9w faerae &1 qEel @ A e o, feE @i w)
FifarT F AT § B8 qfaaq Tgi a1 | ag fafa fere w@ agah
afedi &1 & &, wa: qEd g fafudl 3 g wm St g

st (Ursprung-1923) & aaeafa sifwseii &1 fa. ar. =1,
QA FY G a3 fafq ¥ @ &1, [asT gorsd are: STaR
frremar &1 @ fafy & @ ik fafidi #t qg aga-dr Fifuersi



FAEqfa-HIfuTell & T gfcrr 49

W fa. @ g w1 sew wm frren smar g1 afat o dafeat
(petals) && st & & waw afgat (strips) e ot Sl
g foma arra wwarg 20 finlt o Serd #4092 fn @ 2
h@ﬁmﬁwﬂﬁmwmmm%mﬁ
@ I § | TET J9  frafi wad gq e o @ wwrd
IO OF et A AT A It &1 5@ R A wAw @ A
srerT-grerT safor (graded ) wrier feraet # 9w g v frfor
@1 T ], 59 aF {5 59w faomw F wgew eonfer 78 &1 wmar)
ga faeaT 1 ITwh o fr afgdl 9t o § A1 aw
TR ATAT ST, SR HT e 7 aiteew fr. an =, A o g

masw @& =w  (Ursprung and Blum-1927, 1930) &

3y faferdl &7 a0 frar & Foed afeat v awars wod @1 v A
siterd AT A § | 7 fafirat it v ¥ evciafeere (scleroph-
yllous) afedt F g & @y o st § 1 SRR (Arci-
chovskij-1931) =iz I s=id frar g wt & frg agaay
fafaree fafei &1 FoF FFar 1 o8 ¥ 0w fawredw (Schlieren)
ffr oft &, et 1% v g sy <@ o o frder s
(reference) faer & = sodiw  (refractive index)
o7 farg W@ F & | TG =@ (Ursprung and Blum

—1930) smErdregen A (Chu-1936) sifz & fafre worx
% gaerfa ARl @ (9. A . W Y qharer-ara fafir T s

fRaT &

ag I ¥ I ¢ =g F2 (potato tuber) sfe w
e fa. . @ AR & foag S F aug ¥ avfaa gl & S
(cylinders) Frraus (cork borer) & w1 fad w3 &1 Aw+
3 WT< T& HTgaA | TEad AR dgea farg @ R o et § )
#u< wg a=a (Meyer and Wallace - 1941) & ag arn i
TS S & Q1 (e grar O & afkons ferd § | 39 fawiam v
qrEet a1 fad 6 a9 FT 7 a1 Wi a1 JrEaT aear § AR T g
FW graT &, I 7 HITHTEl & dieaw 4. 1. . F FE AE S



50 FAfa-HIfFEl gd Fast & Sa-avag

ffma PfwEei F AEaT § geuee gy afeds auw B
fafa oo A & fog wag fae &k 8 1 o wiafea gan-
Tl ¥ o & fAag st 1 Feq gwg TR qfeat g9
AT W I § ) efed d@9wE Faw (massive storage
tissues) & A AT TFR A w1 F fou s wfew @@
HiHS TH GHAT A1 & AL 7 IfEa 719 FI A 60 7 The & |
TG AR A Thifa F afcaaw 7w & foq @R & 9 § Wy
(linear ) wmuw Y fafy Sww & @y &, dfFT avifes st &
AT =0 WK & AT AT AT AT HT AT FH TGS IS |
I 78 W&d Afe Tgam A faea & a9 9 qag IR AT
(adherence)sx fufaal o simaifeay =i (intercellular
spaces) # s=q:edew (infiltration) & Fror g g1 g@R T
Fr Afe Faw! F FTeq I ITF gL IE H FTLO grir g |

e (Stocking-1945) 7 ww o= fafa & @ =1, foma
geR ' fawa, st 5 aig (leaf petiole) sawi% fa.
T 7. H T YA A GAT &, F FuAqAw | qfaad @ fRar s
2 wafeda & @ & 9= FaF Y f. e L A ST Sy
2 @i ¥ e g fafa & e (Schlieren) fafa
& Sy frar 8, ol e fRar ST T R

oot g @ew ( Ashby and Wolf-1947 ) & qif oo arg
s fa. &1, w7, 9T < A @F dfeaw (alternative) fafly aqemdy
& 13w faf 3 A= qEATHT I ATt Fawid i o fafeer
AT & e faeaAl & <@ o oar § AR 5T ' faermt
FT FIIIAIF FTd FL 9T AT & | SO faeas aEn | e
HYEAATF | F1§ TG TG g1, Fahi #1 4. 0.7, 1 U0 & &
FUEX WM T ST ) @R ag it w frar omar @ R s
R faera & wow & #1% fafmw (interchange) && gor &

foafr s afgal & Tww g an fa. an. =, wrefafa sk ag-
gaaiw At (refractometer) fafa &Wi & oF a0 @ F<



Faeqfa-pIfaeTei & qaa<en gferr 51
F fau =7 w4 6T @ AR sAe afcony fefafaa arfasr | G-
faa 8—

arfest 3-raTrfarY Tl § TR faome & 99w & w1

sfana
(av@ Thomas 1960)

qq G A9, CEREINEIRTIE
¥ g w97 A
I AYAAATHATYY %1 Sfawa

LIC Y 6.4 5.3 0.7
LISES 10.5 6.4 3.1
mrsf (Iris) 15.3 5.3 4.6

IIGFT qTferaT & @A § ag facgw wee § 7 W fafuai &
fatvrr af oy freea &, X aadwieard & a3 fe o feverar
2| A=t & fraee wd dleq #Y 7=ty § $19 AT @ Age 9relr
faeraw sfausifaey Tl # Y9w F Swar g, fma s afonHi
# faferarar et STt 8 1| arsafas w7 fdiw feom (null point) 9
S o qER g S A AT A= far et g iR Y agR fwer
AT 8, AR # gfg gRiY 8, FifF A emil § s Sufead
QAT § | & St fafaa grar st afcomat #Y fafasar 3 feafa waw
T AT TF FAARIAFT T et ¥ famqre o< i st 10
AZAT AT faeaal T AUadATs 56 TP § qwriaa Agp A s
qHaT |

wX (Spanner-1951) =t fa. ar. <. w7 fa fa,s 5
TV FTeEAT ATYA H1 ared G FaTw1e fafg § g5 42 qx qqard
T 8, T FO SFRO & @edw (in situ) @ #T oawafas
U I AR & fog Swanr R S awar g

wfaw famm-
(Dynamic considerations)

agt g aeeafa-RIfsTei & Sior avayl T, o) v oy &7 ¥
fawor ara mmar (¥ER-1938) & wafue § fawqe &0 & quw



52 Faefa-mifaarel o Fasl & Ad-gvay

F& | TB g wans 9@ fsfiw (Devries-1884) wad ™1
(Renner 1911, 1915) A fimgesx g fr fa. ar. =1 @@
& qE A ATAT T AT § ST UF oA 7 Y- HarhT
F o GEIFEl BT AW IATAS Mgy U ahav A JOme! S&dT-
faa & 47 | TR T THH I TH TGS FHar ar—

;=S — W

ot S, freft farer & Suor aw #v wfaffue sar g, S, Fifa-
Fiqaeg & a0 a &1 0§ W Siferwr & fafa-am o1 sfafafe Far
& 1 T T o aga afgd g6t SR FT @ searfaq fharar | @
ST F4T T f=T 1 e w=) g |

forarCor T AT 99 F WA AT U a9 9% FT ST T
& ¥ qAfgEs g g & fear g, gy fie i s
AT H T | @9 ¥ Afew q@aw g8 F @ v F Ao
fer (dimensions) e & | 3@ AT F wifw fawr @ wER
& ¢ 5 sA=wr T@ Al (pressure units) § & sfaeaaa
FaAT =1fgn 5@ a@ wha %7 &% (Force per unit area) sk
iR IS TTE ATHHT FET AT |

zq grqur aroT F faFre q&f A sraAarei ar fafwmarei
wd 9a s (applications) & ark ¥ wwi (confusions)
F HTCOT TIEE a7 AT | TENT AR 7 F Aqw wAqor F qw=TT
=i suai (decades) # agd ¥ A 98 SEATFAT G ITART F A
@, fomaT for o faur g =gmar a1 99w aq F g Erar| 9
werq: 4 (1) st wor ewar (water absorbing power)@1s
(Thoday-1948) (2) saw & (suction pressure) &rsedq
(Stiles-1922) (3) Jwwr a7 (suction tension)3d% (Beck-
1928) (4) wifa =mar (turgor deficit) #ifew sk @dies
( Curtis and Scofield 1966 ) (5) swrt wwawr @@
( Effective osmotic pressure ) et ( Shull-1930 ) (6)
J= gwmor a@- (net osmotic pressure )ww (Shull-1939)
(7) axrazor g (Osmotic pressure)—g# (Brooks-1940)
(8) <« sty waer ( water absorbing effort ) —=A<



Faeqfa-srfarai & qraen gt 53

(Spanner-1952) | 37 7w o<t &Y fafeea @wd §, @@
gt faQw & e smen #ax (Meyer-1945) & & €1

T (Broyer 1947) § « aweafa Hifesr & s« avaedi T
& =g fawawwr (Comprehensive analysis gzl fafirse
o= swst (Specific free energies) ¥ o3 & &7 4 frar g1
fafuree wd= =it o ofq g1 T 7 gfwersy & S g S
fs foritw @k ax ( dimentionally ) o z1a & wifa &ranit g1
Freataear ag & & A ¥ wEel sHreat 1 Fe e ST &
fora &Y ST fRar & | AR FT S & guad & fag gy e
T IFIK g—

NIF==:IF—3SEF

5wt f5 N I F = de s=awia fafie @@= =11 (netinflux
specific free enerygy, s I F = zuafg fafie @ds st
1 avr (Sum of influx specific free energies &k = EF
= afgeae fafie @ saeil &1 9w ( Sum of efflux
specific free energies) | sw@imwr A frifea aiwo ¥
aga wfas quTar g it 5 facga @ §—

A =g —wHrar

afae ( Levitt-1951 ) & @& 791 07 quaoon fawa s=ax
(osmotic potential difference) searfaa fFar =it gresw
sz (Hygen and Kjennerud-1952) 7 st o& s} ua 7ar
g5 qE s fawa (Osmotic absorption potential)
FeaTfad fFaT | S A | & ST 98 OF FIWFT R IqF Frara<or
# fa. a1 = F o< # vefod 5 & fag § | Jar fr gw afeq #g
% g 5 56 s gagw ( Burstrom-1948 ) 7 it “eiifq q@”
9 FT AT ITANT FFATAT| T TFRF L7 A I9a9 &1 Fa@
§ @R amax ( nomendature ) 1 faar el FR7 @R &
sfera G, A qF At 1-faeo qrw wEar (fa s ) faeger
W ] A SedF UG FIWHT § o« #7 afas wawar w fafra



54 FANfA-HITPRN T FaH! & TA-ga+d

FTAT R, FTQ 9 € A & 71 7 A = ;g fagw (isolate) &
wropar faeae ar gad Sifuwel & T 7 @) ag WA ge fe
faferat ST ERt €, S FT VT F &AW FET TF4GT
R & & AR faear sgRfee it fa TR aw aw i
Hferre F fa a1 7 F AAfAEF 7l R FHAT FfwET F aEdar
e R R F@r | T ae &t @ gaR 3 et F
o fadiy g2} T ITGRT FAT facga qTaw@+ ST T8 grav |

wiea Feamifas (thermodynamics) fagrit & sqam o
YT T O FHT & G FAAHT 7 ST 7 Forw fereor a7 el
FI SavaTt F Ay giar § | afk @ freadt afred frar = §
o i, &Y o7 foey far an =g vl AvfreT &, = fir a7 =g el o7t fip
HIfaeT 7 wfereiier et & 1 a5 Fear 9@ qwg WY & awcy 2, 5@ Ffewr
T QUATN I, foad oo afqeie § S99 Sifarsr 7 oage, fad
¥ o wfoier &, wfes e

feferraa (Vacuolated ) ameafa FifoeT & qeraroft afomsi
F TR qREIfad 30 gU qaa aHrEr feifed §—

(1) fazTg=v ar—vsr ar

(2) g r=wht aTfaar

(3) =rar=var-faar

(4) =z =faar

Faeqfq BTt & qrEeel it #Y qr &9 § A 79
¥ fau, Sifaerel #§ go amad afEaal &1 39 afkonE 93 s
FTAE TEATHT AT FLA[ AL | FAF FHTL AY Feafa wriasrei
ﬁm&f%ﬂtwmfwﬁm@a’i%ﬁwraﬁﬁmﬁ
wer (glaccid) & whia (turgid ) weear ¥ ot € @@
oaaT A A gzq ofus FIAr 8 | SR mzrtrwm
(parenchymarous) Frfarrd ofF 97y e & arfuswaw whfq @
afcafam g &, a@ Fo FifaFg 25 afawa a1 afus wd AT |
agdr § 1 aga-ﬁ?ma‘iﬁ?rmﬁmaﬁwﬁf%m{qﬁiﬁrﬁw
YT 2ni 8, @k 3@ ¥ 59 fF wesfwg (xerophyte) & i



Faeqfa-HIarsTan & T afeATr 55
# aga-dt Mg wmTe # s (inelastic) & E

25 k.,

20 }-

0 '#'?'"_.. 7/ 2 13 r¢  rs5
AR de geageT e whtr
smif¥res MResT AT

Rre

fot O—awmrooft ame, wfa g, faacorgE A @R oF
FAEfa-FIfesT & wraaAl § aeate ararw ( Hofler-1920 )
F wiFHST T ATGT) |

TF FIQHT F TOEL G, THifT arat, HR Foaor-gma-=aarsi
U qreeates g oo edifogad 798 wfear 7 @ @
st afcamor qx, FTfsT § Soaw wraad afaaH il & g99 S e
H T T g | 99 OF ST O e gey 8, (wmdfaw e
=1.0) qa sreit strageag=w (00=20 arg.) ax se=r faaor-
TE-YAT JAFH TUEN §1F F aqGX Al g, TAF IqHT THha-
TG IFRIZNT & | T F AqaTg b FAIET S g7 SH HIAST HT -
qT agAT § HIUAHT, W& TTHT & FILOT SEHT TAHLIN I gl
e, AR agt awfs ehifa S & g ggsr am Os=15 am.
&Y T § |



56 FAEfa FIfFEN od ISl & TA-arad

S o 7 fageman o §, whfa<e § ofewm & fag ag %
(curve) Fo sfwfad & owg snfa frdw #t areafa Ffarsi &
ag fagemar wr & & #Aver &) gaew ( Haines-1950)
T darfs ARl ) 98 afewen e e eifa-ae ik Sifwer
faeare #1 gvrw W (linear) w8 & St fF smar: W ST €,
3wy #fquaatas  (hyperbolic) & 1 aufr #g weam @
fr ug ofwaa wmwifia §, o R & fifusel & 90
& 1 4fF wift e 9= af@rs (surroundiug) sifaeTei
& gewifaq swa 9 e aE frar wan an, w@ ag gee S
gt g 6 a8 grrg @7 sw Y wifteeil F fw saw g
iy @ R FfE ae & graal & 9% ik g fER
gwek ( Hofler - 1947 ) s ( Ernest-1934), aifwar
( Tamiya - 1938 ), #wx ( Broyer-1947), wd =%
( Craft — 1949 ) =nfa & weft-wif wwee fmm 1

fa. 3T, =7, qUEl & SR T I F AR F ek g
SR S-S et A1 TR agdt @, a8 . @ L ey i )
@ FET Hfawad THT B FAaeqT g FI A g, (ANtE
R = 1.5)a@ IaFT T T qTEl g F a<Es 8y 9w g,
3 fa ar. . . g ST §

Jan i far & afdlY o) T, . % Y 9 fagfra faeame @@
fegemar T d, ag afe S-FW FomeRs AT o <@ar g1 98
e A ST qEY qrlY S 2, 51 FF wifeet § 99 OF qrT B
feaf HOgT TR | T s & oF Mg #7 frar g ¥ g
frrifira @O &1 9T § |

fa. aT. =9 &T—(—FH. . )

FaR wedl # OF FarH (Fererr Fr . . o @), W fa
1. . I IFEAq T (TR &1 ) FY ATAT F FTT I FHAHT
¥ qaly T & i g g |

el Fad & aga-A FAE OF SHR F Ck i
g,ﬁiﬁﬁ aCF A FIFTFTHI T STAT AT ! T TEHTT T HIART
¥ s e €Y. a1, 3 AT, O X EW Q0@ T S S @



Feafir ST ¥ qoERe i 57

2\ 7g T @@ AT A o F L an L o) ST ST § )
T THT AT FIAET F7 fa<@u-ad 59 AfQfEq @ &7 OATAT A
AT 7 EIAT g, STAfH G BIHT A TF TS WG & |

et qF T aF qead: (XY auedt S & e {
a7 | & THER AT DUHET § T FT AGAT T OART A 77T
OF BT & g At A gao fenfafa Y sder sqmfya
-t gra gar € 1 <@ weR A Pen-fafu & fr an L F fo
AT GHIEOT |, TEY 19 F T 9 a0 a@ (3. &1 )
FY sfeariaa &< 37 A1fgq | OF W a1 Sefrr wremw ¥ g@ Al
¥ ot w7 W Aqmifaa PEfaty &1 ow gafus s=fda g
¥ Fo MW W IFR & faed § 5 ©F awor (young ) A H
Ty gr et (ovules ) FHRIT I FT A, ACWGU G
gar @ (3 @ oeew Kerr and Anderson - 1944 )
S yemar ol § sqenew Genfafe g s F d9ew F &)
WY FAF I I I & |

AT aul ¥ agq & AT 7 gearqaw ag arav tFar § fE
qYel § wep FATHT ¥ gEd BAWHFT TF TAAT AT QAT ¥ FAAfT
PRl § o F oo 7 gasr foawor frfafe & seman
St rarfafiat § F18 w3 & oeET SR g AW F9T | 38
wwifas AT ¢ fF wmaa It & 5@y fY Penfafe &
A ¥ TR A AT

Freqfa-mifaerel ¥ s & g9 a1 fafas Gl # o w0
& qaF afg=mAT 939 gevg T8 ¢ | afS g I & F9e S SqrI=y
Frarfafy & dwmemr W & qw S el S s
Prnfafdl =Y gn MoaEs A= &Y OF TF FITFI| TS
NHIR T FfeFE § 99 Sawew ( protoplasm ) # z=mwE
sfers &7 ¥ wifas giar § A ag Fifvs Aad owef § g9
w3 G 2, a9 o Srd-erd) ffFasid Suftad | o+t § | T TR
FY BAFTRA F T Fraeul 7 T T S FT e wfaw
T AT Hfe7 & 1 AT o9 =9 Fifawm A fefaaed sufeaa
TR &, a9 TOEl AR AT FRAT ST AT § | &9 aer @ ey
¥ fog q. a1, @ o ane T & At wsfafafaes s@rg, St fF
T G I & FAONT F > fg STRHET QT



A 5

SICEUERC]

( Plasmolysis )

gfeam™t od =

( Definition and explanation )

& AlFS I F F fog oA wfaw SwEer F qrft Wi g fFoSw
R fawga faa) s waws § | SageagEs 7 qear 7 a9,
ffoasr & Sseax quElt @@ aw @t fawaw @ eR
gaemaear § | afe siageasen ( plasmalemma ) Sufeaa 7
grit #gar faar & faq atg @9g ) A W@ T gl ad
Faw ag aevraaT 41 T Tl dxfaa & st | g sfaw=a-
a9 H iy ag wenn fafa & oo sifrsssr & weq & @ gy
g | 59 agK { gAS Siageaddr #1 @ifid qorar & i
FT A AT & |

afs & fifaaraa aweafa Fifsr, S fF sifr (partially )
&Y ¥ g T, R wr foma fag B falwmt st
qqrare g, & wfaeaad faeaw # fofsa # far o, @@ s«
FferFT F FTFR A qfcaani s ow wfwaeror ( characteristics )
ST IEH 1T & | GATAH AT TIEOT F H10 07 It F wra-
a B -y wFeE ATeW g1 R 1 ST hOeded siawed 3K
Fifrs-fafa & freg Afs-W@ g0 Sarfaar @ # AR
@m%mﬁwm’rﬁmﬁﬁuzwm@qu&mﬁﬁ
SEHT AT ST @EATR | qafy §O T AE B R A Gy
aTeY &, R s § 9 afkfeafadi # aga w9 qfada gar
2 | Fifurer-fafa 3 s 1@ fe @ gt g Wik 99 A8
T ST FT O Y 2, qF FIET & qgAd § w3 AR AfaF
g ( decrease ) & g 1 HfF wifww-fafa, s AR gfa@re
fawat & faagt & fa¢ faegw &7 o9 T 8, T 99 qF
ofq qaed fawaa Sa7sg® &1 aTeg 9ag & 990 A @Al §, a9 a®



Hragug = 59
FTHT @ AT T F G I THR I AT QT g, AAr
1§ Fiferr-fafa sefeaa & 7€ &1 Rifwwr-fafa 1 @g9 &=
¥ qrETa W, Nawsq F qEaT § GFa AT QAr § | A 9 qaqw =
q3 sfag=ft @ ( protoplasmic layer ) sifasr-fafa & s
2T sToW wX 3 afe mfqeced faeaw FT @R g, 99
Hfea-fafa § Sagsr FT o AT aga weATAifq SFe g ST |
FO THTT T AR T STgeq A & A SR 77 FqA
TR & FfE # fafew wefaat w@go & o@m) ag faf=
THR T wrpfaat anr afw Y § ) SWEE geqTr Y Sfass-
F99 Fgd § | Sageagad ¥ Sawer fagsw & fafgy s0a+aw
SeIF TR Fr Hifewr d faw srefw ((typical ) &1 aafr @y
Sagen # wifaswmmafas ( Physio-chemical ) aftfeafaat o<
R Nageug=m 3@ gq faoam & s fadw & feer o ik
FIAT &, AT I T Fo qfataa ot oo o aevar § 1| wiferr-fafa
q STagsd & AT g9 & 9 Sifus-afa @ Sagew ¥ wen
T ATy faoaT ¥ASmarg |

afz Sazergfaa Hifae 1 o § fmfssa 7 faor s, @@ a5
TR O freft feafa &t s F3 & ok & 6w sEe
TEUT FHT FIT | FTHT F107 Fforaant & 1 7 TOQON FEAT 1 T4y
TFR af 39 FIHT F U Aoy faema 7 ffsoa s faar
STH TG FHIART T FT I AT g1 AR TG 59 T T Y TR
FY QAT T F1 g 9 7 fawlooa @ < wgw T T S
AT F7 griv1 g7 (rapid) mostazeag=w  (deplasmolysis)
Fafy aga ¥ frew o aEeafa Fifosd g S w0 g 3
( Ijin-1934 )

sagsagaw sugfat:
( Plasmolysis forms)

g we-wifa wra & FF fafeg & Shawsss (protoplast) &
T ZI F7 & fafas g1 A SHageng T arpfaa) $1 Sw T |

g fafae mwew(types) fo= 10 (1w 60) & szrgeol afga
quETE T §



60 FATT-FITFTEA T Fahl & AA-gvag

fast 20

far 10-agsag=w smgfmat (F) S (convex) sassd-
g9 (@) TEaw (concave) sEseng= (T) waw (cap)
Sagergaw  (¥) dMrane  (tonoplast) agemgww  (3f
g fafq ok aFeme ¥ 7e7 & o Ft ohfaq SifesEe 4,



Srageagad 61
a9 sasi s dgaa WY og 99d §, AR I@ waeqr 9% qg /A
v @ s #fer A g9 ) (%) siwwat (endodermal)
Hfewreli #1 Sfagerg=w $aq 92 (casparian strip) afgd
g () wi| qu FHifearr (Moss leaf cells) =t
vﬁ f& Afwwei & g Aeafra (midrib) et &1
dg=w fogemn &, () Fawsi (necrotic) &% & &
HITTFTSHT T TARAFHAT |

ag wrr aar § 5 Siawegew & aefa sifuensg &
faemfaar (viscosity) #t ga+ &, S¥—sww (convex) =mmsfa
frm fafaar 1 AR &1 o8 =0 aRfmm ammmEe &k
Rfis ARde-y waHiaiest  (plasmolytica) gt et
foraT SITaT 2 | Haaw At Sfaaw wise iy Gedes
(bivalent) emmai (cation) girder # SR &1 TG W TF
gftivaa & F waaa wwfa &1 grafas w00 Sifasme
FY Ivaa< faewrfaar &, sgar Suar e § smesw 31 sha-
FAga AFfa ) fawwrfaar @ #AEAl &1 v TR s ¥
gangaaAr (lyotropic) Soft 1 AT FIQT §, AU TETHT
sagR WY d@A 1 faear @1 Fifere faemfaar avae Sy
F gqa Cs, K, Na, Li, Ca, Al. a7 & I &F (X =gt
AT & 1

wq agaars (multivalent) gamaw & Al +++ saw
AT ST &, a9 - AaEagad T FAT TG g ST
21 78 fufa & faemfaar F For )Y &sar §, st Ta sfus e
faar g1 gt § fF Sageas &t ol & o e T80 ST ghar |
T THCI § g FifwaT fags ot g, AR fafa o Shageas
TR FY I HFAT FAT g3, (FRH1 g1 & fqg JIa &1 39 "
FT wrgeraigfad (cytorrhysis) s € 1

FEY TG TR W gE ST Fr wifwwen § favw wwhy
F Sffageag = FT 7€ FI AT §9 § SHrageqs 1 fafa ¥ sreom
g g 1 @wiw (Moss) afwdl %t g5 Fifrseil § Sag=s A-
=it fafadi & S 9l § geaTga® 699 @At g, S a9 wear faaay
F faq wmifes worer § 1 @ e fafadl 1 i



62 Ffa-RIfFRl @ Faa] ¥ Sa-gvay

(cutinization) gT & wwar & | wafe fafaat wfis qror=r
gt & w1 Sfww (observed) sEwmugEw wefa wew
T § |

afqoe (injured) ar Sm=erdt g (necrotic group)
# 9 Y AR aTE F ], wfuwa afc ¥ X
AR & Sagagi=a g & | gqaT avwa FI0 atfaaeq Ffarenrel
& @i sifier-fafa arorerar & g (decrease) gt awar
WA F A g9 FIO g o & a@ar & 5 sty (wilt)
sa-faai  (toxins) # a® ¥ F® W wfww-fafadi O
gafaw ( impregnated ) & wm &1 & weTa afred -
FreAt g iR 6l e aemd o &, @R & we WA @y Bea-
fafu Frwifa sd T &1 o Fum wF N w7 fga
&N F AT T @Y | I g qFEE S arar @ fr ag et
(quinones) gy W ¥ e (tanning) & FR
@ it frafafa & wvafas @ g faam go fafre seew
(zoids) & &ew qm&r It § |

@ ( Kahl-1951) & 7z fomamn & feamsew &
fafa =7 ¥ faemfaar & g T8, SIEOE: AN F TH-HS
(bulb) # arg @@= g # FfEEC Fe g R F 9
I Sageagaa fe@ard § | (ag o faemrfaar saa gmEse &1
AT §), AR AL § HOAT FH ¥ X HGqw Srageagaq feawrdr
&1 @ET FTCr FifaEEer Y faemrfaar g3 sume sema@ (shock
effect)) & a&ar & |

AEETT Sagsaga:
(Abnormal plasmolysis)

T @t (category) # gw fafe Sdwwt  (stimuli)
¥ swTa afeafaa G o a5 §, S fe Aol B AT IEd
faeml a1 o & fafesd % 9%, StAgedgidd FA g |
ag "ear seifear swreftw  (elodea canadensis) &t afwad,
srieer (zostera) & wami (root tips) sk fafww goai &
gagwt (corrollas ) ( frfiwa: aifaast boraginaceae )
N g § fmfoa F@ R @ o ogwar 2 e



SageagaT 63
HEAT B GEAT GEATA: HTHIET Sageqgad & gafaad g1 3@
qferg (precise) sfras frafafy quia: = @1 a=fy faam:
I ATAT FT ST Fohell § FF Searee Y qrorar & J=0F G
B & FTewr o, st @ Fifwrger Y ik SR F@T 21

st (Gross - 1940) ¥ ag¥ar & @t emew (marine
diatom) feersfraw argeawrg (Ditylium  brightwelli)
FT I Teq TG T Iq A AR FQ &, a9 SNa-5e0F T
ggaagary | Y wifa w=r ag # wfafFmwei (treatments)
gt "ge dar foRar o @ar @ | SeTge: 16 a1 afas € &
fag st v ¥, Fwowwd (isotonic) ¥fFw wEgfad @
faera=t grar sfafsrar & sk #ifas s (mechanical shock)
F oY Sg= & 9T £ | U J aaerar i ag dgew s wifa gar
g fom we gw Sl (resting spore) & sWw & @Hg
&I &1



R 6

TATN(A-FILTFISN S FAH! H TA-gegas
(Water-balance in plant-cells and tissues)

qfeam™T T A
(Definition and explanation)

% faafemr (Frey-Wyssling—1953) at “strasea = @<=’
qmE gaw ffasei & aaw @ wifwwr F fafwe wo &
s/ F faaeor 7 Aifaw FTON F agea B wA-atfa @ w1
Sftargea &9 W& Taeare 99, N @R fafis &1 avr g gar
&Y o oo gAY AT TR Gged # @y §) wwafe s fR
gzl (coacervatis) #amar ST &, S STERAT & STAFT
(separation) & grw et av @%d & X 3O & IH
wfaa &1 o &, s Fifawwe § ey aresar fammm ) awdr
2 way AfaF qardl F1 GEEAT 93 O | FEEAW  FqEinT
(Lepeschkin — 1950) & s-faafenr & =7 o=t Y araTeit=raT
T T | aafy fradg o s, fafee e F ae s
¥ Frar § WS IO UF AE@qW 1 F &, T Ut
Frw W waaer (directly) s swemer (indirectly ) =7 &

TR a8 9T St g fF Fww (nuclel), «@@%
(plastids), sk wrsmfgar (mitochondria) fasies qrwr
faferat (differentially permeable membranes) gra fR
@Y &1 ZW TR RTHET F A AfaF oy §x=ag | a7-
qoft grat #Y wifq sragre 3T g8 S gt 3 )



FAEfa-FHTREN A FaHl ¥ SToT-agaT 65

TeT & ¥ TF FIHAHT F Hea< fafae G<==g, T@ae= Sl qaar
STer FY FaaOT-STa-~gaT & QTG W § qg o G AT FA g 198
wrgar ffaa sreary o grargas faegen (disturbed) & &
s g afe fada A arezan, @ (translocation),
e A SEN, WA & N A qfEadT ar 5@ 3% Seel
(vice versa) AT ATEgE FT N § afcad g, af@fad #X
A9 a9 faawrase § @ qfEdw & T | W weeEsw
FIAFEN F FARL CF I3 A H I FT1gF: fqaeorgrarg | qsms
(Lundegardh-1950) ¥ g & w=t # =@ ¥ & qfaasi-&
qATET T qU fHaT & 1

agd aut § G St & fafwm warn § o9 F faaw w1 faame
T« @ g1 Fewx (Butler-1953) ¥ #g 5w (estimate)
forar fF aew 98 w0 70 ¥ 75 gfqww aF S« (W0 ETRT)
fefrmeprsii #, S wfawa wifrsrssy 7 ok 20 ¥ 25 sfawe o fafaat
#Fquar arar g1 fafoal & o« weqr et # ¥ @9 o
saret  ( continuous system ) FEvT ¥ SR wifuwtEer ¥
rEq: wfaxa At g g1 9y fefasrel & s frddg fafse=
(discontinuous ) gar &1 TaT WY WEr @ R i
# s gafae afaw war g, wifs sad Shewsawgsr (plas-
modesmata) ST ®Y g1 a8 Nageaagd HiuHa Hgar
gued sifwwEl @ fafedi § Q9 wifvwwsr F oani o
afgEdl  Sageahl #1 SIS gU by W ¥ g9 st
(interconnected) MfwFrd F-#+t fawmee (symplast)
a1 feeesren ATt 1 STEwdr g | Wi (Arisz - 1953 — 54)
F et & o i & @l Ao o fae) &1 g99T fafaa
¥ P T fawTw F 7 fveree & areaw ¥ ST ag www
st & f avaea: o T & g Sifier-e S go @ qmEr
0 AN @0 §9Ad & ) e (Lambertz — 1954)
7 7g 7 & ar@ @@= (epidermal) =fwwrei R arw
fafoi o it SiaseaagenT 913 S § | T &7 AR s saut
¥ Ty qfewr &1 afgr @ wen wius sw ¥ wemmw s
Trfgq |



66 FAEIT-RIAHTEAT TG FTAR & To-gva+g
PEFE Wi Fawt § S H AIEEAT:

( The state of water in cells and tissues)

Sae it & fog s 37 sraggar gaat wer-wifa fafsa g
Fifrarg afraet & )R A frfaa s § saafcsifowei 5
sr-stw s fratd-sw (determining factor) gwr g afF
stawer 10 sfowa s« w@ a%ar §, sk 9@ f ;g ( dormant )
it 1y ow 10 sfqwg § oy FH aFar g AR TW 9 AV
FHIfrATT FEFTATE - T gt § | St AT w1 qe-siw agrT
STAT 8, q9 ST G WY 98 9l §, S saee Sgew
& ST g1

frir saF & s 1 afqwa fawga s==ara=w (fluctuation)
fegaT aFar 81 SHET FTA Fawk Hr IH AGGr fawry ¥ afEw,
o1 araEuE FwEt #§ fafawar (variation) ger g fafa=
Faeqfa qeret § 9« F1 gfowa foega &0 & fer-faer ar & &
¥ g@ W) Fafa o3rat @ agad # A F fau ot e 3 9
Wt fafaer q_rat § s/ & v fe-fae @it Sera: fafas
sfaat & @9 99 feax smafds wear (constant relative
humidity) &t gar & gE@ s €1 @ a8 fa=-fa=r To-
AW MW FQA g, (T 4) ;| owe g fF (7)) fafom
F TS @HE FY afFfad FQ@ g wifaar F1 9w JR FaE
N dar, (@) wfewel § faadi ok fwigEt fF aen o
gw1<, (7) ol o fagsg &1 gEE &) (9) S|
fareY Tl 7 faeaTR, AR fAAST ST F STA-GT @ B Har
Y ywrfaa 7@ &, R & g7 Fifeer $ foFw od 9w F a9 i@t

g 'Y &1

arat 4- Fgraear ¥ 80 & )X wa o fafwer it v
Srr-3w aTst Wi Sfawa § fewr mar man 1 (stedw, Boswell, @@,
Toole, ws feox and Fisher-1940 & siss)1



Feafa-Rifasmil i< St § Sa-arga 67
qIRoit-4
AT HY AT
AT T TTT 78% 66Y% 449
gfowa & | sfowe 7+ | sfowa a9t
drei F;Y S FY d &

ST T 15.7 11.3 8.6
(Lime Bean)
q9F I 15.5 10.7 7.3
(Kidney Bean) ,
TFI 14.9 9.9 7.1
(Beet)
qrEE 14.3 11.2 8.4
(Spinach)
TS 13.1 10.2 7.4
(Onion)
ST et 12.9 10.3 7.3
(Sweet corn)
LIRS 12.5 8.9 6.5
(Carrot)
AT 11.2 8.9 6.8
(tomato)
T AT 10.0 7.3 5.3
(Cabbage)
HEL FAT 8.2 5.6 4.2
(Pea nut)

REET § 9 TR0 FH@ & T
(Water holding forces in cells)

stta-famm surferat & snfass d@<ammel &t oF @Sy fafwemr
(diversity) suferm <t 81 ag fafa=ar @mara amaEl



68 greqfg-nfasral od Fasl & So-grad

¥ faorer sorEl @F R ST @1 & s @ awge (fibrils)
o fafeer ww ¥ siaugs (interfaces) ¥ wgaww &Y
fafraar e 3@y @1 faect @) wiftes @ ©@ @<=AT #
T g&R &t fafamrami w1, a«t &t fGfvsar &1 sfafrfaa w0
Tifer ) ag whafAfra e Rfed W arswd sy dmr § a FA0
& =nfgw | ag a=ii #Y fafwwar sifwsr & Sufeaa @t § 3R S7 9=-
quEl Y @YW RSy @@ § qome (permeate)
FA & T abraar # wofaa $Q@ &1 99 e ael F gER q49
# wee F ¥ fau Sfes safeat (Biological systems)
H o e v @ §)

AT & faq g7 ag AT aa & 6 R aifaer ¥ Ry oF s
TF I L FH 4T HiaF ST F qOaQt a«i, i mifaa a«il, qraat
AT AT F AT F T AT AT I g FEAQ A AT
gFaT g gafr ag facger oose @ f arafasar ¥ 7 g« & a9
g drew frd (distinction) #Y ¥@&T Agar TH A W )
gmafs (lonic), @gwaww (covalent) fgga (dipole)
ud grssr dg (hydrogen bonds), gewafast aw (micro-
capillary forces) sk faomi & =mwes swma (colligative
effects), 7 @@ F1 afrufag yarg @ I &1 FAF@TE AR
g o1 & faaaw q@ &1 o =@ Fav g (Crafts, Fwew,
Currier sfort wd @ifew, and Stcking-1949) 1 iforeit &
A Y HEAT T A F guy 1. faomt & oAt sara 2. wAi
3 gAT AT F FEA 3, TEEAdy Frerast @ a9 F -
g R 4. gEw Dfnwe & @ faeww dfawr @ Az
sl 9 fqare F3Ar A% uE g § |

Rfwa w5 T AAEe:
(Hydration of cellular constituents)

A RTESIT FTHRTATS U TR AT FAHET Il
(pairs) ¥ 9o g ¥ Frew, S § TF 497 o feea mmt
(moment) gmT }1 & S-H ooy & fFE A O e &
aTdi s wfafaea (orient) #x & & <t & ST @@ #v
uF feax &= @7 (electrostatic field) s&m FETEI T aqT



Fefa-RfsRn X FaF! ¥ TAH-ageT 69

ftres S SO T AT, TAT AR FAAT A S PGS D
g wfafa=me (orientation) ©d ®M  (association)
st (hydration) sgemar § |

g0 afge & aqen 9% & i faemm § omawi av woph & Se-gie
T FIATESA TAANET IT TGV F Heg IS WY FI6 @1 a4l
QI S GFAT | T AEE STNTEL F) GHET S $ (90 TAGT
9 T SYENT (64T ST GFa1 § | FIIZe qET4l & Q19 o1 & qgad
T HATTIV ATHEE FIAT 929 STERT AT § | T NFR & ST 50T
¥ FH § F7 I ST & ¢ 7ar faemm § A ) wwaEl
¥ foavig frar ST aar 8

faeaa o Fomers WA aEeEdl o9 SR F aAreRs Al
FT ATHIGT FIA § S 0 TFR SA41 afFqar 1 gafva s@ &1
a0 SR gATET qETE: AT § Bl K & | a8 ST ST-A)
F WUTHT ST FI AHEA  HH TA-TE T wfeww qgar F qA
sifafama 3 & | 59 T A gfufawra o, fafic s & 99 a9
[ qgq Ty & @FaT §, 9 98 Jgadars (polyvalent) smaat
& 1Y Avg=d H g1 | et FUHT # faerw F wva< o, . syt
Fquel (swarm) g R @S 1 & s oot & gue faf
SR & aell T TAIfad WA 8 | ag a9 "o S fF wrae & wify
Ty o9 9 §, wfwfauea (oriented) wd geaTgEE AR
F3 fad o & | -0 & A et afes g ax e, San @
ga# eqrfter (fixation) #t @wrer (strength)sw @iy | ==
¥ ¥ Id whorwar (valency) ¥ ot & fag a8 Aw 2 R
srafas frear (ionic radius) faaar wrer @, SaaT & aw &
A ST | T FTC B AAT I e St @ § |

IeEE: g B TEE g (atomic radii)
frifea w9 ¥ g@ (diminish) g &1

Cs > Rb > K > Na > Li
wafs & wTaAl # STaed S feur @ o § —
Li>Na>K >Rb>Cs



70 Fafa-sifsrsn ©d@ Faal & STa-avadg

ag w1 gax (Hober -1945) sk & fawfewr (Frey-
Wyssling — 1948) § agarar § 1

AT TF & AR ¥ 93y faw-fee o & gF el &
ST AT T AT HTEW I(G H G- T T § a5t g | SAg Lo
U T §, g Hfewuw wraw ufaw So@ifea i & 1 Hfewaw
et &7 st et w410 e S sfa g @i
T g &, mmmaﬁmwﬁm%
et Ferd wfa I e A g g

g #+q affeafaat g gy &, a9 Safaey Fiargel * 9y
Al # gaorwar, faa woeeal (electrolytes) &t wni
(floceulation) &war s F3 &1 wesr @l (Schulze
Hardy) &1 fa7 sgar & f& s, fAsr wmaw seissw
Uit & faeg gt &, F davwwar ¥ afg & arg fara ooy & oo
&HAT FAG-FAG O A0 (geometrical progression) #
Fedt g | 4fF AfuFax Sawesl Sidige Jaeg! g 8, ud: SAa
LT 7 FF9 AT AT AE@AW F §F ) R F@ §, wfvg o S«
FISTT Y FAT 9L AT AT &Y A= avg iR s g

TF RAHT B T2 TF IqF 1A AR 907 5w arer fafoaa st
FT @A FO AW qF T q FHAF 0N R FT6f 98 A=
THIE B AT F | FED qATET qIOrREn, daor @ (salt
secretion), siaz=dY samgw (protoplasmic streaming)
qx 7 AEAT F TAT FY AT FI

fraifes  (Liyotropic) a1 gwiex  (Hofmeister)
SR A AW F werEd ¥ gg e & @@ g omar g
Fretese Sonfaat § grE ¥ wrEcer & ¥ 6 HIGH GArhar
& afenfaa 78 AT | WA &1 QR (agar) F gEe A A
g% TE, SR st Y Froar ) AR F T ], o9 @ o
qfcfeafaat feag @ & (% faafan-1948) 1 #ifaw (Lithium)
s @feaw (sodium) # Sv= €W TF FEAT T §, AR
ag W Al F TWEl ¥ IR WiETRa @1 48 eAEA



Freafq-HfaaTsl 3R Fawi § I qgAT 71

firrifea sg@em (series) ¥ =@ & &R g Ewr SN
NEar F a9 graar g |
Li> Na> K> Rb> Cs

I FifaeT § Y o fafe fefuml o smefoa # @Y ], 7 &=
o & 9% 79 #AEfaq fa9g ( nonionized Solutes ) it =
F arg qreeafE R w1 § | 39 79 At fadat F soeer s
F TeTraT L Hoy Y S HORHY & AT G Y Ahaar W g 9
smafaa Sifware faeat § wehr #vr gee: g &, iR ag Sifsr &
S el 9 faaw &7 ¥ sy ST § 1 ez (aldehyde)
ar Hiew (ketone) swg @R Gwigw (alcohol) & OH &wg
# Sufeafa F FTeor TEAC gATT FY I=9 @A SR F g, @R
LI JUl F T TA-AGH H FuA A qHT gy & |

(e wE w1 st
(Hydration of cellular constituents)

et fafeat g ar-amw, e gRdNRe aHg ann
grageW au%F (hydrogen bonding) ¥ sror gt &1 a8 T
TR qHg dogetw fafeew (miscelles) &1 ww@l X qEw
T a9l @@ qoEE AeeeT FXq g¢ gerdt (infiltrating
materials) ¥ sfew @ (complex swelling) & fag
sarafw (exposed) & € |

7afy Sfrager & S« qFR aTEE AR ¥ §, 9%g a9 G-
fafiat foma e o sawifeq oF wrfae fear smar 8, we-wifa
T TGl | 36 92w # g« 4@ a (Sponsler and Bath-
1942), wwisr (Seifriz—1946) = W faafam (Frey-Wyssling
1948) =1 faare sww 2 | difwderze A< ( Polypeptide-

-backbones) R T WEEwl R S@EE g @
FEISM TEF F T Sagd H 9 IHSl War g 4
S @awt Jgel (connecting bridges) & wift  symemsii
3R ae= iy wifq qifvderee ol F ot (gt o) F =
sFgT Tear g1 fafeet (lipids) v S wwgl &1 www



72 FAEfA-HITFTEA U FAPT D TA-GFEG

Fw@ gu foewwr ( dehydration ) & st &1 SwwR
RO g1 GFaT § | 9 A 7 faqg Sager & quat aal
T fra=ror FRA §, SR ST AT ASAE AreH| T 98 AAd AT Bl
ST T "7 qhal g |

fefraarelt & o9 o F3A 9 a9 HfuFa @ § g
g &, Tafy Frerizst o (o) sidw, =faas anfs) amr-
T I WA &, HX AT Gagt U I Frferenfaa @ § | St
B IA-AI GSAT H AF FY W7 Td HATHRO O FT A<
ST wfa wEwEE § | aaHH giew ag @ fFoww agfeest
wafeaa (randomly arranged) =@ wvEil & Feme
1 #9eT sew o (lattice network) # wWifs @ @R
& qre AT fFF I § | 5T et & Feg S afafaw @/
g 1 5 & Afgdty faomas o7 ok FraiSt et T w7
ARAAT FT T&T FTCT AIf0GF aaqr H Sod feafa AR gragroe
g i saf g )

I Gvge @ AETEaa FRE q w6
(Factors affecting water balance )

aeafa Sl § 9@ g # fafew s At stafwasi
g7 gyl g Feuafed fFar 91 awar @, S 9TonaT 7 qfEa,
Fifasr goa F1 goar (s dg=w), sow=d sfabeand (S
T FT T A qfaaT), T FT qvad! srasei § SEwr
A arerEs | segse (Osterhout-1945) ¥ arsmmar
(spirogyra) ¥ gfw@was (chloroplast) =1 &F=w &
Ay Fiferer ¥ fag o @ g Sfea frar ) g fafire ey
(herbicides) grar fasffaw (Killing) #v smefews  srearsii
§ AfursTEer &% Feal &1 o wiwaatrs  (characteristic)
¥ ¥ o fAeeEr gar ], wifE 3 @fd wgerie
(irreversible) gt & (Ffor Carrier-1949) 1

araraer ¥ afEmd F qqER FH @ B aeEar gfafaa
(vary) @&t it & | smEar sfqew (moisture stress) ¥



Freafa-RfFTil X FaF! § I agaT 73

gfg F FTur T W@ & o a9 7 gfg gt § | faw( Gasser—
1942) 7 37 otdi &7 @ qrsar F1 weagw fear v fowga s
erar #y afcfeafedt § @@ ) IS anfeAi F i A ¥ 69 F
sfeas 7 ¥ 15 3223 sfawe @& qoewia (osmotically)
afra faeri & gfe fogems | & s @l fem & faeamw
(shift), szt fiF amara<er s atsT g @ E9W (saturate)
T 3, Sefua fomar o @t 21



AqF 7

S F @A

(Movement of water)

e PRI § S ST g9 7 T ¥ a1 &— S99 930-
wxoit fafy si=dfecdia so@ot (non-osmotic) fafa. #=fy o
FfwT ¥ g FIH qF  AFUFIX T GG G=FAqT G Y
T HLAT &, TG AT HFAT g7 Y I 7 FS q9a7 grav g |

A HT IOELN G
( Osmotic movement of water )

forar 11 (78 75) A1 aefiaadt GXmnTeaT FfarTsil 7 g6 S,
fasR fFaguaFaa ¥ Ficag § AT TEF T & JUHALA TR
(mesophyll)# famrm &t &, Mm@ (diagramatically)
& q g=fo Far & | gt & f9e ag wmvar g f smow F ane
FIfareTd qaT aaEn fova, fafa e, s faaor g gaad @ S
g1 73w Af9d fF Fifier § s 9 aferor (surroundins)
¥ oq< g @l a8 IE Wy gen wafw @ 9 faan . 9w
FITHT FT AAAT UK BRI TZ SIEOT IW GHA FT A
SafF qUF sqTwmar ag e a1 faseqa: (alternatively)
g 93 93 HITY gt aat & o e ar o faem 5w )@
g | v feafy & st v e Y fafeali ¥ o S &, o
FTOT T 757 GF (KRS & AT ST ARG T 8 | T8 T
foracaTd | waw ag ffar @ afus e o g @R fodia
7z fr FfeT fagedr § frad weey fafa q@ &7 & smar g
T T fr a1 g a1 e g feaem § g
Y AT T AR FY T BT T § | TF HIOEW TIH
Frfarpr-ForfiT ¥ o T AW KT &, qd R g ¥ 6K A
¥ @ Rt 3 Pl I ST T AW 1T & | S0 T¥EIq HIHT
F St wify e &Y Il § | 39 TR qEATsil 7 T T 10T

USILE



SIS T g 75

foa 11-uw sifvswr & gad et § 99 F @A g9 F
afeas AT #1 qo@™ & fag o | 22 gu i Fefasr anr #
FAATT & 3 GTAT AR dasr wirerent fafadl o ffrsr s F 9«
F g9 & 3R @ § |

fa=x 12-f. 21, <. J9vraT F FTXOr TIHTLAT HIAFTST H1 TF A0y
A NF AT F ST B FoAifRT F & g wma | s aa-
gofit fava a8 g &, fafg<m o wad & wd qfom
(resultant) fa. 1. AT AR ¥ faaamdy W § | F wg 9« s
faege ghdt s AT AT &

et frx 11 % fag sifee (dotted) @i grar feawm
T &, frd BT Y FrC A (wick) Y wify w ah



76 Faeqfa FfTFT UF Fawi & TA-qFrg

%) IO EHT THFFY FWI g 9 IF & SFH (source) W=
I WA €9 ¥ AT £ | g8 FIWHT aa aF THdT Gl &, 5 O 5
I FT WA TGTg QAT & | afe s« &1 gw<or (supply)
e &Y ST &, Y Tha e & S §, K 39 9 HY gW AT
(wilting ) =gy € gwofear & wer-wifs awar =@ & f5
I HT FAH! ¥ G G99 9 a1 = v F wfewa & gra qfea
oo smaT &1

TZ1 9% a5 Aqerr I & FF St ¥ T aF o & gee
¥ 1 o A AR & F TR0 FIF arel ST ST o faa
SR FA Tt HIaHT F Aqfaw & | | DfwwEil & G "
AJTAT | FAL &Y aTeafas AT 9 giav g | FIGHTSAT 3 ATAfeqh
Tl fawa & Fae ST 9 G g | T R ae far 12 %
fearerreft it R € ST M, Ty FTE & o
faega S=eme=w (fluctuations) feaed &1 &1 aRw g 2
fF o sww e fawa oew fafe @ e agfea @ar )
Fo fadw st & 10 a1 a6 fifre & 7o quEen fawe 39
g

2 qfe8a #Y AT 3 § afget T O T & ol wifarr
aF T F THAT 3T 59 dgorad a1 iy Brarfafa & fawa § o
g FAATT AR & | BET F ¥ A A 5F 99 F oS
% fog a8 wravas 48 & fr Fiferr il § @ @90 99 3w
F | 519 o FfwaT faf R & Rifewr 77 AqQ T §,
waﬁﬁqﬁramﬁﬁaﬁm’f%ﬁmﬁa,ﬁwﬁsmaﬁam
T g, wfrg wifErE Y FfurT fafe @ Fifesr 70 & ofF A7 S
alwm%wﬁﬁwllﬁmeﬁﬁ%ﬁ@wﬁtﬁal T ST,
Rt f FaFl ¥ e aifea (labelled) R gT @ & wm
mmmw%uﬁmﬁ%ﬁ:ﬁm@-ﬁm%m
LYRFT TEH ¥ SR A AT § | AT 56 A F AW F @y
a%@ﬁﬁmmﬁmmﬁﬁﬁaﬂ%w@m%q@
sror: Frfieaer & & f o #1 @@ @ wfas A fefee wm ¥ e

et § |



ST FT GAAT 71

S BT AL HAA:
(Non osmotic movement of water)

wafy ag ffraa & & it st araelt qraat T € g9
FAT &, T T FT TS ART I ATEAT G AT FHAT FQAT
2 | R A e A SRR T i—

L. s e fafar grar
2. gara=y foa fafy e
3. forega qrreor Pt faf arr

(1) sra-anfae g ST 6 g7 afed aaar I § F o
WNF § 97 7 9@ A foawr 7= g afeadt faamw & wfaw
&t &, a9 forerae & oror eraeF § AT wRaT &1 SaEey WY &R
TR P aaret Y wifs aufeq wmARl # 99 e $1
AT g 3R foie &7 & S9 a9y 919 98 S wrefa 7 &1 | I8 &
fafia: wor A F faog & 3@w w1 et @ oY for Aftrwraaeg
F G fawa grer St TETEer FIA AT TG W(EF A H
T F3a § | dewm (ovulary) & w=x @il # 9F W@
dsiigt (ovules) ¥ off 9 &7 §9e AW g AT 2 |

Tt R qEt & faed qx Fafth fifesd ay, g S
T guearEE (isodiametric) SR wr W fifqdr w@q
(vacuolation) afgg &Y 81 @Y I Fo NS F W
# ifuer w1 fadiw w7 ¥ Seffw<or (elongation) gt & AR
FIfeHT F1 Frew AT ¢F N s &1 8w oW w3
QT § | Sreifaor R fefoar waw @ 3 fag sfus o0 s
o strar &, FifE aeor ifweei & auw fifewr g g wfuw
AT GAT & | SH AINIGI & FHTI AT FATT AT §, T8 HIAHT
faagw (enlargement) ¥ faw smavas w19 I SN F@T
Ig ATTISAF d5l g 6 99 qal ¥ gawwer § afas § iR
ATCTIHI & FAAEY TG oo gAdT 927 gt 8, a« qYal &7 gfg
# e A= (severe retardation) g g1

aga & @mgwa (lichen) g7 (desiceation) # nfaw
HTAT I SafEy OF, ToF AR (brittle) waR @y sTas §)



78 FATA-HIARTH QG AR & AA-TTH

WY 9X 98 99 mEwue 34 §, AR Eita (regenerate)
L FF W & |

T&F (T HIWET § HIAST <@, Hageq § qF AR FIAD
fafa # oot sl Aot @@ i O famor T e @ § 1 ST
fafa & faaor @ =@aT # Safa afgwax samifaa gy § o
Sz & fa. . . F7 Safa §f el @ oF T & EnY @
SeTgeUa: afs qumedtas (mesophyll ) Fyfuresr £ fafaa £ faaor
I AaT, ards ( transpiration ) s« gt Y wafa #
JICIHIOr & gT 8T &F 9F, ag g zeq g fafagl § s e
ST W@ ¥ gy § o faafa gar g ag faaor s& o a=
g1 g, 91 o fwfa it fawer am ~gman sifweer @ & oien ofusw
QAT g | 37wt § o Rffasd aga o1y Erit & sraar 78f
gt & ar fw Sifter F1 s (interior) SEEr Fe-
1 qerEt g A% oy Srw §, Feqwifd vemr frawg 99 ¥ a=-
a9 | HeA AGAYY FE FIAT & | 9 FHrfwwreit |7 fow fefaaar
FTH TG T T A E, I T g A Ffat grr
wfaF TE gar|

IAHA HEAAT
(Metabolic movement)

gra: 9% @1 wr g f5 shesesgieRs (plasmometric)
fafr oa femieamdy fafu g aqaeh fawe & fuifa @ fagm
(discrepant) afcoms faaend §1 waw fafa g STwew w1,
fircfr farfir g Suerew AT A w¥Er 2 a1 3 9y wosw AfuE g1 § )
F [ GTUTO qUEROT A7 g Wil & AT 9% ag
qUATE ST FH |

g gamar A § f ST § o o o @ 3 fag e
¥ wfafa o ST aer GfFafaa <@ar &, &} T AT Stag-
Fa wfas Ffears ¥ v § | 7 AR FATGH grz faqa= Fv
SIART FCAT T3aT & 1 7 AT 56 e g yawargEs warta e
Tt & fiF fafve fredl Y Sa1 § 91 T 90 FIAT STTI=AET Fhwar
Y &@aT T sraTfaa fRaT stTar § 1 F AT gE e &, & N9 agw

e



ST &7 FEAT 79

T W F gE F @9 wgaataa (correlated) et & &R
T THT & ST JeeT M qF & | 0 A & qforw ag fma s
€ & 3o o« afswa &1 § Y 7w fFar o aar &, fed Saa=iy =it
T T T & |

I TE FA B TF 1T geF & fq=9rad oF AR @ THAT | )
Fau fqema & arg aeged § arr g€ FIfusg Sa aHe qEe
fawea a s faeme § st Y IR §, 99 9g S AT
¥ -9 FET T FWT §, AR ag qf@dq  Sopug
(reversible) gt g | arafasar ag & f5 waw A Iufeafa waws-
ST & & § FTT H<H FIAFT &1 IYI=AT GOEHAT A7 dgeT g,
AR s wamaw & §fFg 92T A S (stimulate) =T &)

TETAT AT, ST ACFT 91 T80 A F qeT § fear smar @, =@
Ty a< § fF 3o fafre Fa=l (S¥ g 99 § W4 gu A a9
F Wt ) H aif’e (auxing) faem ¥ @ @O A &
T g AT &, 9R TO TH1 A @od Y A arsmarg 1 s
gant fafea @ 5 ag aifs gwifw (hormone) g &, st
gefa-mifasr % fawae gfg (extension growth) #t wrex-
o agra & | g W ST § 6 erifww & fram aa #Y fafy Ry
T fFdr R ST # @ert g, fuy f5 9w wmw s ¥
g aeF ag I § A TWE HOEEw FUAHT G AT §
7afy 7g gara atfraa sfafwar &1 S aedaor 968 § 1

ag fag F ¥ faq wfaa smafies saror § ff aenft wit S97-
gt FfFAAT 9 Tg F F PR B aord §, g @ agwE
F AT A1 facger SATeam T Y T § | 7 A 7 a8y A & R
TEE T VAL § | 9 g ST qfRAT wrew ¥ q| 0 wgor
FIA FT TG HT TGHFL FIARTAGE F qUETN T F} agrd g,
A AT Tl o1 Jg0r F § 9fy < & 1 78 AR =
AT FEwel § | qF T § TRA gU o7 Fahi § arifera famy %
S TZU FIA D I F qfg F} w0 syrRAr T FR A Owh &
it Faer fafer g & wew svuwl (bonding) #t dem <&
#ifwr-fafa #t wfus <ifes ( plastic ) a7 37 &1 fafa-
T G I TE HIWT feame 30 s qra=oly araei grer



80 FAEfT FITHTEN T FADT & STAI-gFa7E

SR AT ST AT G, AT 5T AGYT XA T HIS AT TS Bhareas
& woar 7€ | fadw @ d=gwe (Thimann and Samuel-1955)
IR axfer g @< (Ordin and Bonner-1956) wd ==y
gausl ¥ wweateE ( isotopically ) ‘sifea’  (labelled )
SIS F HRTUET FIAT g3 AFATE F ITANT gIRT AT auf & svfera
@ IFR A BT S aer F aga s« swmor g fRA € ek ag
et fafraa =1 ¥ a8 2 | aafy arafas frarfafy s afaaeauw
s gl &, forad gror Ffar-fafa g= 9 gifas (mechanical)
#gwr (Coherence) #w (reduced) # st 21

ferma aERet d=eE:
(Electrosmetic movement)

Fo fafire afcfeafaat F 12 oo faelt & v aew ¥ g T
FE v & o F e § faaw ww@r ok g e R
qER FEATAT & | F9 TF IOt 19 o0 § o0 @ifqa <7 &
@ —OH (gt HCO,; ww=w 1 sifawigwr (adsorption)
aferet & fafaal R OF FowF JET ST E 1 Saw fee H
oI, Sit i afamifes e A e F awE dn &, Y o 9
T &1 gER wedi § A G wify o Aoy Fu F 91 @)
faafa wd & &% SO R @ N amm w du fgme
(electrical double layer) #t wifa famfa & s &1 (fo=r 13)




AS FT GO 81

afs afasr & Q41 fadl & A9 Ge@ fawa 1 g Sufera § ar
STl FUTCHS TAEIS &1 < faeier g | Jfesr & fafaal g
I gEaT ¥ At @A §, AR AT T FT T | grEge
oA FEfa T FA F e &6 § 3R 9 & 9w gy FAE AR
s (migrate) #x § 1 4fF aFmae § g fafemt s
oy gt g, wa: faeet At scaF I § SR aaem ™ afe
feafaat faeram g @t § | 30 TR &t fafeaat & S fomma axr-
T 3 I TFR & gFaT § 9 TR 9 g s (small
bore) #r afaai ¥ ¥ < T dfe Afaq el # fae fawa
F TR YT SUREq | §, WA a8 U g A eT g 6
shfaa St # fomra qO@=olT 919 #T yarg 3T |
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AR

RS -
|
eiaget——non-proto-
plasmic
surrfa—XKinetic

smeg—-colligative
mfquEefas—hyperbolic
gfawra—enormous
mfawaeq—supercooling
nfgia—unique
FfaFar—maximum
sfreaar——preferably
sfawgor—adsorption
sfaenfaa—adsorbed
wfassHar—occupancy
yATaf@—exposed
geERvig——irreversible
gm—application
msasg—applicable
smasgar—applicability
smeT—analogous
squeg—electrolyte
sosirageas=av—deplasmolysis
sqqga—withdrawl
TITH—NON-0SMOSIS
HIEI—NON-0smotic
sadaim—refractive index
saaaTsar-refractometer
FaaE—eXxception
saTTI—abnormal
sTarI—impermeable
sweasr—indirectly

srareg—inelastic
gfafsar—itreatment
gfwma—transport
sfaaerm—characteristic
sfwfasr—orient
sfafaasq —oriented
sifafq=ame —orientation
sy —acid

sifgsrafrs —immiscible
TUqTaTE —semipermeable
mfifasaa —unvacuolated
e — hypotonic
srafaa —uncoated

R —supersede
Faad— concave

samT —lowering

saaq —ingradients

srqer —unfolding

saag —residue

s —absorption
yaegr— state

safeafa —location
ey — precipitate
TR —non -volatile
gfgsa—intact

gfqa— designation
gfemifsa —undissociated
sfaza —continuous
gfager —non-toxic

g —lining

TEd@—anomalous



84

v Iewwaig —reversible
rfeRT—auxin Jq—raise
A —estimate ITT—Convex
HAPTC—S1ze ISTH— SOUTCe
safa—form o
TR —moment W_Stl_mml
smifves —molecular séfra—stimulate
sireer —ideal IugEweTia —submicroscopic
ss—damp, moist Syt —metabolic
smgar—humidity
sfe—early =
HTfaFg — excess AT —energy
smiferw —relative aw —flocculation
smaferst —relatively S —tissue
:n@m__‘;zlnui?e SR —necrotic
safg—ionize Fasrg —tissues
sm@ —diagram Foar—heat
sy —diagramatically Femfas—thermodynamcics
s —potato
smaw—charge g
srafaa —distilled TNTRH —enzyme
sesr— adherence g —anode
stafs —internal -
st —partial q
sifisy —partially T —agar

. tfaerfas —historical

TTE—unit i
sfegrer—history A —dew point

3
gsara=— fluctuation . 5

JHH —TIeVerse sizTerg —ovulary
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gaueq —involve ety —crystallization
siqugw —intake F=% —nucleus

siawa —inflex Ffrsr—capillary
sqatg——influx Fae— cathode

sfgae —inclusion g —kelp

siqeag —inside Ferdr—casparian

squsifasr @—intercellular wiifeaw —collodion
space  ®ifamr—cell

saages —interface FifwTEer —cytoplasm

saafadet —intermicellar  Fifwme=ir —cytoplasmic

sawarg —interconnection &firsTd —cells

sigugrafaa—interconnected =ifwrsr w —cell sap

sfawa=ar—endodermis Ffwiaasg —cell content

Fawaar—endodermal sz —tuber

sa.auawr —endosmose

Fa.maw —imbibition

sig:wgg —infiltration T
suF —investigator T —pit
s=qu —investigation wfaw —dynamic
sim—degree afast —dynamics
Jureiew —calibration MR —carrot

T —properties

£y TUY S — geometrical

AT —negative progression
FATIA —anion TR —pulpy

T —gas

L T —spherical

Fgfer —cutin Tg—gum
Fagai% — boiling point
swafga —graded
Frrags —cork borer q
=i+ —critical e —component
frnfafy —mechanism, gear—phenomenon

procedure wearii —phenomena
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9 s —gel

=t —disc sifq — biological

=9 97— parchment

=t aw—driving force W

TFaX—beet faet —membrane

IEU —suction faferat —membranes
FIs—swarm

)

BaF —cap T

wrar—shade zure—lomato
faiswr—tanning

ST e —tonoplast

sifer —complex

sg —animal 3

ST —water 3% IeeT—Vvice versa

s —hydration

srafaa —hydrated a

seegr—hydrophilic g&ts —technique

ST —aqueous as—logic

sTers s —lattice network  awiaR aEarma —logically

sTfaat —species aea—element

faafer—gelatin aga —fibrils

Sfrageq —protoplasm ag—dilute

sftag=dt —protoplasmic agFwm— dilution

Sfrageas —protoplast a@—fluid

Saweaser—plasmalemma  g'w—young
Sfrageag= —plasmolysis arT —temperature
Sageas=+t —plasmolytic

sfrersa feq —plasmolysed q
Sfaseaa=1 — plasmodesm g<ft—bladder

Hrazenargar—plasmodesmata
SHrargeagaeRs® — plasmometric g

e faw—toxin gagwr—corolla
stfrrag —xanthium Ty —decade



g —pressure
aefaww—elongation
gaaar—weak
dgeit—threshold
zg—liquid

gaedfas —hydrostatic
gagwfar —macerated
ga—rapid

g —material

feas —secondary
fezm—dipole

femare —bivalent
gg—rigid

ggar —rigidity

gfezsrg—aspect

q
tMTaT —cation
g —current
grawTt— galvanometer

T
=ar —deficit
Tt —reduction
Fgar—sample
afasr —tube

agam aren faeaw—bathing

solution
qras —nomenclature
frsieir —dehydration
fasitar —Killing
faswr —reference
frafwawr—determination
fraifa—determine

frat —determining
fimfssa —immersed
frfwr —released
frag—law
fremr—demonstration
fadww—inhibitor
fafase—insert
fresgor —extraction
fafssr —passive
i —deposit

AT wsw —net flux

qQ
g, @<—layer
g —absolute
gg—term
@ —onion
gf@a—calculate
gfwaas—change
gfwag—enclosed
gfefeafa-faarit—ecologist
gf@gs—enclosure
gf@emT—hypothesis
qUEW—OSMOSIS
qEeit—osmitic
QAT —Oosmo meter
qferg—precise
qfargar —precision
gfw@x—range
gfammr—quantity
qfaoers—quantiative
qf@@—surrounding
gfwad—variant
gr—frond

87
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vt g=r—Ileaf petole

qut Hegas—mesophyll
gfgai—strips
qrarRaT—permeability
qrorg—permeable
qr—pot
qrarfra—permeated
qroHA—permeate
qras—spinach
qreaiF—reading
Yfses—pectic
=raa—pentosan
qigu—maintain
gaifaa-—regenerate
THA—PIrocess
sfaea—percentage
gfaa—-resistance
saTa—shock
gfaasa—stress
saear—directly
sg—dormant
sefrm—demonstrate
sfadgemi—counterbalance
surTeRF—experimental
sareq—elastic
swra—effect

SR, S —expansion
srquar— gradient
gaaa<—stronger
sg—shoot

S —streaming
srstt —fractional
st —introduction

T et —light
microscope

yqrg —migrate

sfaeatfaq —replace,

substitutes

sTafR® — primary

srareaT— phase

sTefas —typical

gaFFT—separation

s —incipient

sig—old

Seror—observe

gss—surface

dgfeat —petals

]
aw infr—cabbage
aa—force
ag—multiple
agear—{requently
agaas —multivalent,

polyvalent
afgalg—outflow
afg: s —efflux

afg : quar—exosmose
afgdw —extrapolation

arg—external, outer
aTerear—epidermal
diars—ovule
demawor—seed coat
fag sifra—dotted
farg wTa—guttation
dgar—penetrate



e —cylinder

T

smx—brittle

wk—weight

fafa—wall

sw—confusion

sitfas —physical

sifas TEmafas —physico-
chemical

q
warfr —wilt e
Aeafrr —midrib
wEX—pea
wEfe—Xxerophyte
Heq—retardation
qmT—wilting

feesr —miscelle

eI —evaluation
Ja—root

¥ quTst —root system
qEI—root tip
Mex—molar

e —molal

9T —measurement
HraT wgT—sweet corn
e swrsr—mole fraction
wifaw— original
FrAaT—amount
qa—dead

ATEr —mean

T @ —root pressure

89

aw—standard
aersa —standardize

T

FqTIaT —accuracy

agfves —random

agfeesy safeag —randomly
arranged

T — pair

aifaw —mechanical

T
w—stele
wW—sap
w@gIes —chemistry
aItas —chemical
fdswr—vacuole
fdes@—vacuolar
fafeer waw—vacuolation
fmg —exudation

g —linear
W —dyes
-
s or-atea —reduction-
valve
@as —plastid
Fqur—salt
q

=rfqst—interfere
sgg —expenditure
=mqs —comprehensive
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sgrear —explanation
TH—Ccurve
axr—wick

FueRs —selective
asm—folding

9T —Tinging
Figavew —atmosphere
aTey —vapour
FreqtegsiT —transpiration
qrgF —carrier

faera: —alternatively
fawi—diagonal
fafsewr —discontinuous
fa=swor—variation
feaf@—vary
fasrwg@ —reasonable
fafrm —interchange
fawa— potential

fade —distinction
fases —differentially
fag#r —isolate

faaifse —dissociate
fasrar—solution
faeraii —solutions
faemas —solvent
fasir —dissolved
fasifoa —coated

faerm —solute

faeifea —stirred
faeiifua —eliminate
fafagar —variation
faau —enlargement
faare —discuss

frarfaa —discussed

fqwg —nontoxic

fafime —specific

faemfaar— viscosity

faear<famr —dimension

fagor—diffusion

faaor et —diffusion-
pressure

fago a@ =ar—diffusion-

pressure deficit

fsarm—DPD

fagoia —diffusional

frafa—diffuse

fag@ —discrepant

faerea —disturbed

fasra —deflection

fadrafeafa —null point

firer sz —eletrolyte

firerr wmafirs —electrically-
charged

farera arraoit —electro-
osmotic

faerm fawa —eletric potential

§wfeas —alternative

e —thermocouple

gg—valid

g#% —Kkidney

afg—growth

g1 —stipe

o
wrg —flaccid
THT—sugar
wew Fg—bulb
% frm fasm —physiology



w=-fr-famri—physiologist @mew—adjustment

wmwATe-herbicide
e —herbicides
o7 —desiccation
sg@ar—chain

soft —series

Yt —algae

q
&wFT—column

T —translocation

@t —steady
s —fixation
T —turgid

T —turgor
VRIS —Sucrose
w@aT—free

@M —Iinsitu

| —secretion
feafg—state

feadis —constant
"iaar —activity

¥ et — oppositely
gry—relation
THITEd —isotonic
guHEa —equimolal
gy —isodiametric
gafes —population
AT faq —integrated
AT —proportional

gTTfa®T —proportionality

garta —reduced

g=aq —set
gHEr—marine

I —PpOrous
ggufi@—coacervate
gggwrg —correlation
ggarfraa —correlated
graTr—simple

g —strength

g —normal
arfgs —massive
T —concentration
arf=r—concentrated
fae—principle

" —suture

dmmTd —limiting
@M —limiting

91

g @ —resting spore
TerrF-self explanatory gafw—suberin

gt —index
Tew—minute

gewafrsr —micro-capillary

genfade —micro-pipette
=t — cellulose
gerfaw —theoretical
g9q—contraction
#TsT—organisation
gnfsa —organised

o —association
geeT —constitution,

composition

g9qq —movement
gaTas —storage
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"=E Faw —storage tissue
#gw—balance

da< —saturate
gfa—junction
"dieT—compression
gwxor—supply
"arwar — valency

" —combination
=T —structure
"=ATeR® —structural
wair—category

Hag —culture

"raaur —synthesize
gwaforg —synthesized
Hwiew —correction
"aaar—coherence
gafsa —impregnated
wgfa—mass

g
gf@eas —chloroplast
gwsT —intercept
geafaa —intercepted
gregrsw ava—-hydrog en bond
gifr—loss

g —decrease
fegwisaTT —Ccryscopic
fewis —freezing point
fewiFwTaT —cryscopy
gt —mani-pulation

a
afaasa—injured

5
frsar—radius



QNS & - TG

sisi—fgdt

A B
Abnormal —samaT= Balance —sga+
Absolute —a= Bathing solution—=gam arar
Absorption —sragigs faeram
Accuracy —aargar Beet —@=x
Accurate —gard Biological —sifa®
Acid —aw Bivalent —fgsats=®
Activity —afrar Bladder —3=it
Adherence —amas Boiling point —Fgmis

Adjustment —awmaST Brittle —wx
Adsorption —ufiraigor Bulb—=z=
Adsorbed —afumifaa

Agar—amR C
Algae —da=

Alternative —d=feas Cabbage —a= st
Alternatively —fqaera: Calculate —gfweam
Amount—armr Calculated —af=faa
Analogous —sreq Calibration —sjw=ras
Animal —s=y Cap—o= =+

Anion —=uma Capillary —afaresr
Anode—uae Carrier —ags
Anomalous —s&wTa Carrot —m<iX

Applicable —s s Casparion —&3r
Applicability —sasaar - Category —dant
Application —sggamT Cathode —#4ts

Aqueous —s=g Cation —s=mas
Aspect —zfeego Cell —sifurr
Association —&TuE Cell content —sfsrasy

Atmosphere —agavEs Cell sap—#ifursr @
Auxin —snfr= Cells —sifward
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Cellulose — &t
Change —afxad
Characteristic —arfwereor
Charge —=maw
Chemical —amafas
Chemistry —@ma-wmes
Chloroplast —gf@aas
Coacervate —agafia
Coated —fa=faa
Coherence —dgsar
Colligative —srEea
Collodion —==ifegs
Column—=y
Combination—sai=e
Complex—sfest
Component—suzs
Comosition—gaza
Comprehensive—amas
Compression—adres
Concave—sga«s
Concentrated—atf=a
Concentration—ar=ar
Confusion—»a

Covalent—-agga=®
Critical —=if<=
Cryscopic—feaiwamdt
Cryscopy —ferisamad
Crystallization —feesiia o
Culture —aw=

Current —arx
Curve—a=
Cutin—afes
Cylinder—a==
Cytoplasm—aifaraea
Cytoplasmic—amifasmzadl

D

Damp—am=

Dead—a
Decade——zam=it
Decrease—gm™
Degree—siw
Deficit—sgmar
Deflection—fasiq
Dehydration—fasieisor

Connecting bridge-gawidgDemonstrate—safaa

Constant—fea<is
Constitution—auza
Continuous—stfaa
Contraction—8g=9
Convex—s<a

Cork borer—m-auF
Corolla—z=qs
Correction—azaa
Correlated—zgawafaa

Demonstration—fTeao
Deplasmolysis—asiiazea-
g
Deposit—faga
Designation—sfwam
Desiccation—ss
Determine—faaif@ s
Determining—fratd
Determination—fraio

Counterbalance—sfadgas Dew point—siai®



Diagonal—fa=vr
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Ecologist—afifeafafast

Diagram—a@ Effect—swma
Diagramatically—sm@a  Efflux—afgam
Differentially—fasesta ~ Elastic—searea
Diffuse—faafa Electric potential-fasw fawa
Diffusion—faazer Electrically charged—fa=ra-
Diffusional—faa<oia grafaa
Diffusion pressure-fagzoeraElectro-osmotic-fazaacaeit
Diffusion pressure deficit- Electrolyte—smaeg

fagwor T@ maar  Element —aca
D.P.D.—fa. ar. = Eliminate —fa=ifaa
Dilute—as Elongation —refa<or
Dilution—-ag#w Enclose —afw@g
Dimension —faeax Enclosure —aftaga
Dipole —feuga Endodermal —swaea=it
Directly —scasr Endodermis —sr=rwa=m
Disc —=afat

Discontinuous —fafse=t
Discrepancy —fa@wfa
Discrepant —fagra
Dissociate —fagifer
Dissolved —fa=i=
Distilled —smafaw, srga
Distinction—fr¥g
Disturbed —faztea
Dormant —sgea
Dotted —fa=gsifea
Driving force —=te a=r
Dyes —3&F
Dynamic—afa®
Dynamics —fa#t

E
Early—anfe

Endosmose—aia :qxor
Energy —s=it
Enlargement —faaes
Enormous—afawma
Enzyme —u~rgw
Epidermal —arer &=
Equimolal —aw#e=
Estimate —smsem
Evaluation —weaisa
Exception —svams
Excess —arfaaa
Exosmose —afg:awar
Expansion —s&<or
Expenditure —=uz
Experimental —savwmenss,

STERE
Explanation —zarer

Exposed —armaf
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External —aar
Extraction —fassdor
Extrapolation —afgasm
Exudation—fw@ma

F

Fibrils—a<1#
Fixation —wamisor
Flaccid —m=
Flocculation —sw=
Fluctuation —s=ama==
Fluid —a=
Folding—a==
Force—a«t

Form —amafa
Fractional —ssrsit
Free —eaax

Freezing point —fgwi®
Frequently —agemar
Frond —a=

G

Galvanometer —arTamdy
Gas—i=

Gel—s=
Gelatin—f=feq

Gum—ig
Guttation —fargama

H
Heat —smar

Herbicide —smsamait
Historical —gfagrfas
History —zfaga
Hydrated —s=aifsa
Hydration —se@is
Humidity —smar
Hydrogen bond—grsgem-a7a
Hydrophilic —s« &y
Hydrostatic —za=afas
Hyperbolic —sifaaaafas
Hypothesis —af@eamr
Hypotonic —srqaaay

I

Ideal —=rew
Imbibition —aim:aneer
Immersed —fmfsa
Immiscible —sfasmia
Impermeable —smror
Impregnated —sdfsa
Incipient —sraedY

Geometrical progression Inclusion —w=idar

O Ao

Graded —safos
Gradient —savu
Gradual —sTRK

Growth—3fg

Increase —3fa

Index —g=t
Indirectly —aiseaer
Inelastic—rrcared

Infiltrating—s<e9= FAGY



Infiltration—sar=r:eq=
Inflex—-swaeia
Influx—s=atg
Ingredient—sraaa
Inhibition——fAa
Inhibitor—fus, e
Injured—efaorsr
Insert—fafase
Inside—sr=iag
In situ—eeam™
Intact—mafaswe
Intake——srigur
Integrated—amrafeaa
Intercellular space—
TRARIAHT ST
Intercept——g=aaa
Intercepted—zwfaa
Interchange—fafa

Interconnect—s=aaw=ra
Interconnected—s=aratua

Interface—sa<gss
Interfere——=afa=<

Intermicellar—s=afaRed

Interior—a=a<r
Internal—sm=fe
Investigation—awagwr
Investigator——s=aus
Involve—srmaea
Ionic——=mafas
Ionize—smafaa
Irreversible——semeita
Isodiametric—aw=amia
Isolate—faga
Isotonic—awaadr
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J

Junction—safa
K

Kelp—ser
Kidney—a==
Killing—fitaor
Kinetic——srpfa

L

Labelled-—ifsa
Lattice network—sers siret
Law——fagaw
Layer—ugw, &<
Leaf petiole— qu a=
Light microscope—sra
qeAgyt
Limiting—ammemr
Linear--=ig
Lining—wrex
Liquid—s=
Location—safeafa
Logic—as
Logically—astrar
Loss—arfa

Lowering—sraa=.

M

Macerated—z= gwnfea
Magnitude—afamor
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Maintain—satwor
Manipulation—g<Hur
Marine—awst
Masking—saw
Mass—zfa
Massive—amafgs
Material— ==«
Maximum—ufasas
Mean— sareq
Measurement—mama=
Mechanical— =ifas
Mechanism—fFarfafa
Membrane—faest
Membranes—fafemat
Mesophyll—quineaas
Metabolic—suam=rit
Micelle—faa=r
Microcapillary—gewafasr
Micropipette—gewfade
Midrib—sweafarr
Migrate—s=ma
Minute—gzq
Moist—srs
Molal—s=s

Molar —sr=<
Molecular—sanfras
Mole fraction—srer s
Moment—surget
Movement—s==rT
Multiple—ag
Multivalent—ag&aaiss

N
Narrowing—s=tva

Necrotic—sxrerdfy
Negative—=xvens
Net flux—iz s
Nomenclature—amd=
Non-ionized—u+ amafaa
Non-osmotic—qra=eit
Non-protoplasmic—srsite-
=Y
Non-toxic fawg=
Non-volatile—szaroqsfier
Normal-—amrg
Nucleus—a=z=%
Nullpoint—zr fagdy feafs

o

Observe— Seror
Occupancy—swfirssrar
Old—sitz
Onion—grsr
Oppositely—avaat
Organisation—sweT
Organised—xwfs
Orientation—sifufasy
Oriented—ufafarama

Oriented——fafaras

Original—stfas sfras
Osmometer—aTaormdy
Osmosis—-aTETor
Osmotic—ara=on
Outer—-arsr

Outer flow—afgae
Ovulary—-sierem
Ovule—fisiie



Pair—grar -
Parchment—- s#ax
Partial --srifos
Partially—sifasy
Passive—fafera
Pea—mwex
Pectic—afees
Penetrate——se=r
Pentosans—aaa=
Percentage—sfaaa
Permeable—arar
Permeate—urwr=
Permeated——fefaa
Petals—dgfsat
Phase——smaear
Phenomena-—seamit
Phenomenon—srear
Physical -—sitfas
Physico-chemical—wifas-
RGIEIE ]
Physiologist—wra=fufasm
Physiology—mra<frarfasma
Pit—— &
Plasmalemma-—sfitagsasar
Plasmodesm—sfaz=aawy
Plasmodesmata—siaz=a-
qaqHr
Plasmolysed --siazeasfaa
Plasmolysis——sfazeag=a
Plasmolytic—sfrazsag=t
Plasmometric—sfag=agaeas

Plastid—sas
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Polyvalent—aggai®
Population—wwfee

Porous—a<er
Pot—ar=

Potato-—smrg -
Potential—fasw=a
Precipitate--sragia
Precise—aferg
Precision—afagar
Preferably——sifammaan
Pressure—ara
Primary—smrafas
Principle—fazr
Procedure—fFafafa
Process——s=a
Properties—ar
Proportionality—gwrarfasr
Protoplasm—sftag=n
Protoplasmic—sfraz=dt
Protoplast— sfrageas
Pulpy——zf:m'(

Q

Quantity—uqfwm
Quantitative—afmmumms

R

Radius—fiear
Raise—szam
Random—ugfees
Randomly arranged—
agfee=hl afead
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Range—af@x S
Rapid—zg=
Reading-—arsai® Salt —s=ar
Reasonable—~fa=rzgra Sample —wr
Reduced—amnria Sap—&
Reduction—=riFaw Saturate —sg=r
Reduction valve— Secondary —ffras
AEHE aied Secretion—arg
Regenerate—gaifaa Seed coat —dtsraran
Reference—faam Selective —aamens
Refractive index— Self explanatory —
TIFAATH TR TR
Refractometer— Semipermeable —
Relation—ww=ra Separation —gaFrzar
Relative—umafers Series — sy
Relatively—umafersr Set —aq==g
Released—fri<h Shade —wrar
Replace—sfaearfaa Shock —sara
Reservoir—semaa Shoot —srdg
Residue—adw Simple —arsmay
Resistance—sfaay Size —wTHTT
Resting spore—ge @omw  Solute—far
Retardation —waT Solution —fawa
Reverse —3q Solutions —faerami
Reversible—serquita Solvent —faema®
Rigid —3z Source —szmy
Rigidity —ggar Species —srrft
Ringing —aeam Specific —fafaree
Root—u= Spherical —m=mHTe

Root pressure—w=ta a@  Spinach —qras

Root system —w@ st Standard —am=

Root tip —w=mr Standardize —amaFa
State —feafy, sraear



Steady —wardy

Stele —3r

Stimulate —sé&=
Stimuli —Sér
Stipe—a=t

Stirred —fa=nfea

Storage tissue —g=mg® IaF
Streaming —sm=mgQ
Stress —stfaeer

Strips —ufgat

Strength —amra
Stronger —sa=ax
Structural —s<=mTeRs
Structure —a<==T
Suberin —gaf@
Submicroscopic—sagen=eia
Substitute —sfaefaa
Sucrose —ar=ir

Suction —smaw

Sugar —wea
Supercooling —#faiae=
Supersede —zra=Fwar
Supply —s=ra

Surface —q5s
Surrounding —af@rF
Suture —a

Synthesis —azeraay
Synthesized —awfaa
Swarm —gxre

Sweet corn—#rar T

T

Tanning —fre

101

Technique —a=s s
Temperature —ar

Term —a=

Theory —fagm=r
Theoretical —&zifa=
Thermocouples —&waa™
Thermodynamics—serrfas
Threshold —2g=it

Tissue —zas

Tissues —zasi

Tomato —zarEx
Tonoplast —amr=re
Toxin—sig faa
Translocation —sfiwma=
Transpiration —arsqicasi=
Transport —afam=
Treatment —sfafsar
Tube —sft, afeasr

Tuber —%=

Turgid —=va

Turgor —aifa

Typical —srefas

U

Uncoated —srarfaa
Undissociated —sfaaifaa
Unfolding —srae=

Unique —sfiia
Unit—gz#rs
Unvacuolated —sfifFsaa
Used —swaifm
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A"
Vacuolar —fdffsm

Vacuolation —fdfmesraa

Vacuole —fifimasr
Vacuoles —fxfrarsii
Valency —s@ierar
Valid —&u

Vapour —arw
Variant —af@d

Vairation —fafqaar, fe=r

Vary —fa=fw@

Vice versa—3&r Iear
Viscosity —faesrfaar
Volume —sAmaa=

W
Wall—fafa

Water —si=t
Weaker —gdema<
Weight —s<
Wick— &=t
Wilt —w=mifa
Wilting —s=zmar

Withdrawl —srqaae
X

Xanthium— Sifegas
Xerophyte— weefag

Y
Young—aww
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