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3.1 The membrane of plant cells
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cytoplasmic membrane g,~i?u differentially permeable membranen%nJnR
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X

= amount of substance diffusing (moles)

I time (seconds)

= diffusion rate of solute

= Coefficient of diffusion or specific diffusing rate

(Cm2/sec)

= area (Cm2)

= higher concentration (moles/L)

= lower concentration (moles/L)

= Thichness  of membrane (Cm)

= Concentration gradient

(~1a~81bbmn~i-ss-H~i9nai81b~~~~updaasd10a::aiU)

= s X = Cm'jsec

t a (Cl-G2>
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sinduni~  (1)

s/t = Da 5-5

X

61 a tta= 5- c2 n-d

X

s/t = kD

d&aoq specific diffusing rate (D)

D c)c y--------1-----------
molecular size

4. OSMOTIC SYSTEM.



sinwSndi74rYu  @n~i$;%&"Pd~aWRh1%;  2 $ws i+ia

(4 DPD = OP - TP

DPD = diffusion pressure def

OP = osmotic pressure

TP = turgor press-re

ici

(b) Y = YT + Yp

Y= water potential

YTrr' osmotic potential

Yyp= pressure potential

.t
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~~~J~~I~JL~I;~~R~I~B~IuL~o~  diffusion pressure (DP), osmotic pressure-

(OP)  and turgor pressure (TP) ~fiu~ow
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(2) A osmotic pressureuo~dl~R~Rludi~~~n~~n1~~lJl"1Pa

~ISR~RIUR~I  diffusion pressure &un&  diffusion pressureuaa?wF$w5

Lrk1m  (huondi  DPD ao~riilwdi~~::~i~~~d~~)

(c) Turgor pressure (TP)~&N%~  (na~adfuu)  dtfi&d'ulutd~

"..A "
~~wP(r11md~~ffd~u1~d~  Turgor pressure ~ilUUS-r994 1 P(r  nFduQlar;ausu

nrzd&&~~~~  Turgor pressure ~~&~~+I~~I~%J&I  osmotic pressure



(d) The Component of DPD rs11~~~1~~1ttb;an7~~~~ab~.t~~~

~adh%ildaisFlnl&in  DPD = OP-TP tLat.Lcil~~ciuna~~uiuao~  DPD, OP
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672&-rd  3 ,da~cidrdaudJBld7ra-kiUPIBjF;i  Op = 0.9  uccuinid

LLaIL5WL~a~Leiu?~dow~llda&ud,da~~~el'Ld'Lwdlcat:a1vP(o~'Lun1el~-d~  n~ulwn7du~

durcgdira-a~uShc4~tx  (negative pressure) = 0.5 urruinii4  tLa-.=hr

a-a7u& OP = 0.1 wcuinid

?%ii

sin$m DPD = OP - TP

O P  fm4dl~azairAwLda  = 0.9 urru1n1d

TP ermt%?hLdua = 0

DPD m~diCasaiuniu?uLda  = 0.9 - 0

= 0.9 urrfJ1n1f4

wwdwl  DPD emd~taaa7u~wmdusdtn

OP fm4ditaaaiu = 0.1 ucruifdt4

TP umdi%azaiu = -0.5 utruqnid

DPD ao~diIR~aiuniulunielu~6~  = 0.1 - (-0.5)

= 0.6

Ji;rindiTasaiuniuluni~c:IndouPlu'7uuil~rPIat;71~1ut~a
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Chemical potential tmJi%ha7~~+hpimi  coSuiunir  L fldauPl

~~a~~~e.hwti~  L~a’luuuaunlr~adCuBduln rhadzmanlumr’l~  tcis-tFun  chemi-

cal potentialmaqu'&  water potential kk%J~:finw  ~h?fKl  w a t e r

potential Ua9dlsRmUa;l4~n;l  q



37



3 8



3 9



4 0

(d) Effect of dilution s+-~nlaa&~~ 5

= V
Y12 2

= osmotic potential &wLnm;odlu~d
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l-30)  x 100 =
x

x 110

Y12 = -3,000
110

= 500 - 10 RaRRm

= 490  RaRRflr

wd7dam~s  d 2

(-20)  x 500 = yT1* x 490
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ttnufhdxmi  A 2

(-20) x 500 = Yys*  x 490

k = -10,000
490

= -20.41

5 uo4dira~aidluUnrna~  uwdrnndupaP;fln'i~&t%

-20.41 bar

= -20.41 + 0

-20.41 bar (5)-

21i.h  Y m~dlrazaiumcflu~~  (dam7rd  4 )  ttascm+d7faza1uIu

bntno;  (damrQI  5 1  Wttnu&ludun~rd  (3)

SZG -27.27 + Y, = -20.41

y, = 27.27 - 20.41

= 6 . 8 9  b a r .
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(e) Water potential VS. Water concentration. 'Ld(?Cd3
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64 1 4 osmotic potential uac: pressure potential lx

Lel~elr\Jduult~R4naaWL7a7  1~s;  water potential ‘Lutela~‘l~t~d~~~~~a~~7mln

A&‘~do~slnum-d osmotic potential Shama  (SGharaimin&)  water

potential ~aam~tidh~ &IUIPIAU’I&-J  dqQwari&  pressure potential

ao-rr~a~+a4&4~&  pressure potential ~h&.l water potential fis  An’7

~dwld; ti&hr&~da&ua4 water potential ‘lw~d~(ln~nd7J~~un7bl~sluoJ
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~ira~aimidh~da

Y,, = -20 bar

5
= 0 bar
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1. Water potential G~?rJua~ua~~~7guqn~Juqu~  rGFJrm&OI,

r&Id

2. Osmotic potential rdur;m’amau  lugrll  2 usilXuu~ll~~U7N

-1211s - 1 6  bars

3 .  P r e s s u r e  p o t e n t i a l  tfi~duum  uaAi~&qnrdu&  d2 maurl~

tupd  2  wTMiuu~ti~~uw  0  cl  1 3 bars

4. Water potential URZ osmotic potential ~o~~dh~1;

uinuunur;?n  rriufiuun=nnur*a~8nnn'l~~Dtr  unnul;?t~~riurlr

(a = water potential, b = pressure potential)

& 2 U~WITIU#SJ+~&~W  w a t e r  p o t e n t i a l ,  o s m o t i c  p o t e n t i a l

US: pressure potential WIU~MWIDU~~~::~,  w a t e r  potentialuar

pressure potential zmu  rrrzGkinml~u7nuanu~~u  &~iiuuax~ou  rs8&1nn\~~~u

~un~b~&dr  (a=water  potentia1.b  = p r e s s u r e  potential)
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