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Transport in Plants

Chapter - 11
T & seaIfa AR I1g ugeiv=

w1 fawer @ @ ) B9-2 wRe vl a7
ITH— R % R F AT T T TRF B E—
1. AR & g7 & faw At ) wgedt &
2. ToraRoT T 1§ WETal  weie— R & S e 9 @ el % Tigm ¥
SRR Bt _
T W % T o FRM (Grabam’ law of diffusion) &8 &1
3, TororuT =T wream— et O TeEm ¥ R 9 e @ 9@ 2
4. FererToT Y WeroTar— e g e fa o B € arosit @ o
I @ f B d
wea 2. Urf w37 o A 3 1 offtve R 37
FR—U WA ¥ Teq 1] T ) TR, TR 9 39 el ®
g Few ¥ G W € A w2 fox TR ¢ R w2 oy sl @ frea w1 o A
e freor ¥ weeEqel yfire iR &
Woet 3. uraul  wivy uRagw & vm Wém w F g T e furf ek 87
=qre Fifg :
IR—IRY Foll F fafe "R A aew W & o) frent &1 A s W I =W
TR fava ¥ e ol 3 9§ o1 3% e v aE §1 A e W aRee
Fel ¥ AR-IR T AT Tl F v ¥ =@ 2
T 4. R e w1 WA St v v i e 87 i Al
IR—Y T T G AGH I R4 (water potential) Bl &; FiiRF—
() e stupeit F Tt Sl urd ol @1 9w e i A SR avaeen ¥ wft W g
. g o €1 7Y R @ i (constant and rapid) 2 YR 3 € wHd 1
(i) forelt wrem & 4fg st s ¥ 9@ @ @ su afie s o s R s
B Y& W Y 9 it T FIRE (water potential) giar 21 _
(iii) ¥ 2 5 T WOR T § & @ IF ¥ o) 39w« fava (0 9 O A&
T QT v R (g 9E) a9 7 51 3R T §
(v) W fova % sl g v (Psi) 9. Fafia w0 & R IR (pascal) 3@ 1
= T o )
) e aRfeafll § 4% 9 1 Y| (water potential) T 9191 #1
(vi) Predt et =1 =1 ot farvie 3w oo @ w1 IR P 3 yafy =1 AT

= §1 T g 9. < F 99 g o ¢, R A (solute) W
- Iuftefy % wRo g d




- (vi) I8 T ¥ o ) Oen W O § 9w 3 T ok w fam wm

W R o%: Wt e § OB o 9l

e wter Fara &9 S €1 S fava

% %9 T T FR 5 A (solute potential W) T 21 T GwETO

9= (osmotic potential) i FEY §1

o fave a4 faea farve =

B 21 R TR I TG F % GoRaey R W E9E
v ¥, FEY T o (W) @ IRt 31 9 @ fawE (Pressure
potential) FTA ¥ T VA W¥: WHHEE Ol 2, AT W F WA

@™ § HTHE T fava R §

gt it w2

(viii) FF Ty S ¥ Sl fawa (v) @9 960 5 e g 8—aE fasa

(ix)

¥, ) TERi fava o fe fava o, ) o dfceq

fava (v, ) A fm

W I A e Wi & e a3 e Frefafee gmeR

QA ¥—

5@ fava I B 2

Y=, +¥

1 e fava it frve & s 2 §; Fife
o} vhiE wifee ¥ g fave it goatia fava %

TR B WA Y T v e € s R
(x) 9 W WIFAT (concentration), WV (gravity) 3¢ FT&r (pressure) &

ARG o S

w9 5. frafifas & diw s e Fifdle—

JR—

() farm=u @ wRRY

(@) ar=iicasia wd amftesor
() w7 A W e
(9) fara=or 9ur 3= Wiwo

. (=) uredl # orit ¥ SrEwiv 1 qiERe SR Rmwre 9u

(@) fargara wd wRaea (siftnmm))

(=) faa=or ga gTRoT ® SR

wHo
Ho

frm
(Diffusion)

TR0
(Osmosis)

fowmw fpam 9ot wemil-o, T A Wi §
B TEd B

faeer % forg fared Rvech o) omawaaan 76
2 B

forawor wft frenatl (direetions) & BFY aren
foem 2 ‘

o fvr § A Al T T e B R

Taav fpm wfis RRe T@ 4 on i
=@ W SR B

TRV ol 79 e 9ud fadm yomt F €
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IRV ¥ fere U
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el 2 smavamm el &1

wRraR ffea e o sl 3 @9 el
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B

89



(@) ar=iicesi— vd ansfiewur § SR

o

To.

FEIHY (Transpiration)

aru_ﬂm (Evaporatioﬁ)

95y TR ¥ Tad Wl 9 29 aen 3

foran ¥ arA & WAy AT o faae

B B

a8 U3 a-difas g, Gﬂmﬁasawﬁ

¥ AfRE TRy IR A T8 T ARD

%m,ﬁmmﬁmﬁaﬁaaaﬁmﬁh
|

o B Bl N wog 3 oA W aW w9 A
g P B IeE B Rl A @
e fm R
] 5 AfE e & oW o 9w
P T ik S0 & o O o TR
el 2 B

() wrard T au R e § R
o TR I wRnd fva
o (Osmotic Pressure) (Osmotic Potential)
1. [WordAwiioai ™ Y, 9 usf e ¥

-sﬁﬂm(measure)mm R
(Bar) § w1 W B [OF WM GRS
{mPa) =10 I® (Bar)}

T HFroA® (+Ve) B &l

g’gmﬁﬁﬂa%wmﬁﬂﬁas\m
l .

JTeTa e g oe O W gg 99
® Jug PR § o OE gRT 9 s W
TR %1 TE §

7Y wrar TE S w

g HUTTE (-Ve) Brm B

AT AR W WY 9F RN

fivg ¥ W A R, aﬁﬁmm

frdia g B

a4 gl 4 gg 9o A aien 9@ @A

ﬁﬂ@mﬁlﬁﬂlﬂﬂwﬁﬁﬂﬁi

mﬁmmmwﬂmm
I

(7) fomor @& 3

g H 3R

o
Teo

faaw (Diffusion)

3E-TN90T (Imbibition)

RO, AW I E i g e
o &1 N

79 fmm o T, maﬂvaw(mw
) & A 41 v AT T qre W
XA T HE I I B AR R
T SV a1 Y 6 Wl ST T
& Sl

;gﬁhﬂaamaaa%ﬁmaﬁﬁsﬁmm
!

T AW 998 A Yo AT a5
gl Wid 9T vAvET 6 FRY B g

T omuiw® (imbibant) W WEW H
sl % WA TV BN AT’

(=) gradt # ol ¥ SraivT H

viERe 3R Rrere ug

®o
Ho

ERE 9y
(Apoplast Pathway)

fRremre oy
(Symplast Pathway)
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o (W P CHERE UREEw dae dmR (e W Reone ey sftesi %
wmmmam#mmmﬁaﬁtmé
I i ‘

3. [vovame o oRag TR s W AR |[SiE 31 agen Sae 3 g 6 fag ge
& Bl I8 Hoa: A e o 3w e dd R

ENDODERMIS XYLEM

SYMPLAST
PATHWAY

CORTEX CASPARIAN PHLOEM

APOPLAST STRIP
PATHWAY

ﬁw—m@mﬁmmmmwmaﬁﬁml
() figam wd uiaes (aiftmrm) & smR

:: fémqema (Guttation) uREga (Transportation)

1. (e B oRvdl 3 ave PfERY $ W9 A (WeE e g TERil % AErEa W
o frgaE T ¥ wRag e ¥

2. _mmﬁmwmmm‘mwmmmm
(hydathodes) ¥ Bre &1 WrFgeal W[oiem (et verel & wRag & g sweard g
¥ IR 9w Ay arerg el A i H[F sgem ¥ uRagT ws,  uRkml B SR an
w2l 2 aien ¥ wReg aiwl ¥ wig R PR R

w2 6. wat RAva T Wi avf Ffe A9-d FRE 78 wifdn w1 I @ e,
fadg e o T fm & sl el @ savem 2
Im— s F arria Ry e A ¥ widw F e 4 @ s A
W9 7. vEwn A § o Y oA 1 e W wafaver & <@ A sidan st @
ar] fsar s @7 ,
IR—E YE 9 0 e R TaER F I W s i g an] R g
A O T fava g T 3| wa el A P ¥ e e g S e g
HYH AT (rurgid) B IR 31 T9F Ewawy L& AW (pressure potential) 7§
S R T farv St SHER B 81 T v, W SRR w €) 59 fve
ao < fva § sk B |
uoa 8. (%) Yaifa R A wergm @ Qe I Nageagam 3t Rft w1 vl e
2w FRm) \
() aft N A B B Iw o freve T Freram & v g o T grm?
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FIR—(F) fifsaarm wgy SR = stfaratrant faeem (hypertonic solution)
@ Y R FIHRT FIH ¥ 4@ 3 T 21 98 5531 T (exosmosis)
3 T B} §1 TR werEe Shewed fapes v W UE IR T € 9 31 5
e B WY 9ot Y9 (fully flaccid) 81 SR R1 39 TR 1 SaseageT
(plasmolysis) F&d 2| Sagergiaa Hifwem & Ry fufe sic shasea & 7e
tfrETh feem wE © o 2, Afed e fean SR ¥ @ aga
TR 7% T S 3 % Hifvrn fufa wwre a2 ik Rt won srgurer 2R #)

_~ HYPERTONIC
(PLASMOLYSING)
SOLUTION _

PLASMA
“\ MEMBRANE

VACUOLE
(CELL SAP)

TONOPLAST
(VACUOLAR
MAMBRANE)

(A) (8) © )

Ferm-fagerdrem @t e sramamd-(A) g ifdr, (B 1@ © ) SHagsgrer =it wmivs
, (D) Y79 TYm

Nageagtaa FREH S SRGgd 9 T FEIITHR FIFTET (hypotonic solution) ¥

T S A FIRE T S qd s ¥ on St 21 39 whee i Segeatagen

(deplasmolysis) Fed %I

FoE F AHYCER FFST (isotonic solution) ¥ T@H R Fifeiw ¥ = afiad

;ﬁ'@m,ﬁmﬁm 9] FIRTEH § AL B T TaT 5T 9] ! F o9 F A
|

ISOTONIC SOLUTION HYPERTONIC SCLUTION HYPERTONIC SOLUTION
NET EFFECT : NO LOSS OR NET EFFECT : WATER NET EFFECT : WATER
GAIN OF WATER BY THE CELL  PASSES QUT OF THE CELL ENTERS THE CELL

ﬁa—ﬁ&maﬁmmr&,aﬁwmﬂmmmr&ﬁmﬁmﬁwuﬁaﬁm

(§) FFAR fae @ (hypotonic solution) Hif¥ERRE a1 FIf¥wEe I 31087 77
(dilute) B F1 TG T FIRG (water potential) 4 el 21 37a: IEY HH F
srequrET frera ¥ @ | IRTE @ fEn It 31 5 e % weraey
S o ST 3§ TEHHT WHIRT S (turgor pressure) Iea=1 heal 21 hifd <=t
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ff T (wall pressure) ¥ SRR Bl }1 THIT W B T 49T (pressure
potential) Wt FEY ¥ e fufy F Toa @ W T F FRU e
e & G wifa A ST ¥ wR0 R ¥ afs T & whife T
T T F e & 91 WK PR ¥ 99 A T S 2

W2 9. UaY A 59 U4 @il F oaniieor ¥ Awigeid (Fashy wgelila) wey
e wer §7

IR— ARBRIE O FIFANT gena-

I T=u TR W T FAF Y BRI SR B 0 §; iy, IR, A k)
Fa% T T TSI F TaE T AGAEYT HASHA (ectophytic mycorrhiza) I )
Fii-weft Faw 7 o8 F AT I W € 3R srsvaredt ¥R ) 95
T WS A FEF T AT HSH WGH (host) F ST H WS H € A1 IR0 H
j%ziﬁﬂmﬂmﬁwﬁmwmwaﬂmﬁﬁaﬁmmmm

|

TS Agaast WE; IR—FFRr (Neottia), FHIZIT (Monotropa) St FHasvel
weslie Fefim 2 &1 3 fdi 9 ovR Taw wEsifaa ang R S9ae T 9l @1
IR §1 <ie ¥ i Haw Fesifm waf 1 7 =t feafa ¥ sigha et =Eefg

(seedings) & =T W)

W 10. "Ry § St uRegA 3 e w i fram 87
%W(rootcoﬂex)ﬂaﬂﬁﬁmﬁaﬁmﬁﬁ(ﬂﬁﬁ)mﬁﬂﬁmﬂ
TEX TR W P YOG (root pressure) FEW ¢l RN F HEEET TN
(PIVER) TR AEF H 740 i o1 A FT H9E 9% FN ded 81 TRA
2 F1 AR W W% 3 (Stephan Hales, 1927) 7 férum TTET (Stocking,
1956) % ITER <1F F gem A I =, S STg i U=t fraell € s S
2, O™ HEw 2
TEETH WA + 1) + 2 91 0 A &1 T 9 $9 S 95 g T 81
) y e I T B aga—@ ‘ﬂﬁf; ﬁﬂ—éﬂqﬁﬂiﬂ?ﬁ {gymnosperms) k|
T S 8 T8 A 37 SN TAER TRIEO! Y e i e w0 T )
727 11. uedl ¥ S/ ufaga ¥q Aol g disa ot snren @R
;ﬂm@hﬁmraﬁﬁq-mmuﬂﬁamé?m%mmmﬁ
IR— RGPV 91 v gRag
I 2 5 I v Ef e 5 S H ¥ e 9 el &
fawdia waie S o (Ol 9%) TEua 2t 9% 598 G (Sequoia) W 370 T2
7% O &1 e ¥ A T F SR e @ R S W w81
T ATEHSITRE U JEHTS HEIE W& (Transpiration Pull Cohesive Force of
Wataﬂeow)%ﬂﬂﬂﬂﬁlﬁﬂﬁﬁﬁﬁﬂﬂﬁm%—

1. AT AAERYOT ( ATeiES fEea Atge )il # wifvwet § 9 $
ACH F FORaEy BfEmsl F TR R a9 e ger S
(Diffusion pressure deficit) 2Ifih @ Wit &1 0% Foraew 9o wweew 4
QEROT BT 9of Svemel § gwar @l §1 et i o arEor F ke
2t R T T TERIET- AN N SRR I T W TE G Se B
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Wl B ASEESH F HRU I T TR TH T B ATSAIcHSEREIT
(transpiration pull) g &1

2. T AT W1 IS WA (Cohesive Force of Water Molecules)—<iet 3193Hi %
e HEAT T (cohesive force) T 21 T THT ww F FRO1 61 T 400
TATSHA T W 0 wfvsa T @ iR T fra o+ wd &) dEem |
¥ HROT 9@ 1500 WX 9K 7F ¢ W ¢

3. Stet wur argew faf 3 e SIS (Adhesion between Water and Cell wall
of Xylem Tissue)—EeH S i HIAHEN iR 9@ sl ¥ ney AT
(adhesion) 1 ST D ) TT MG W TN W e TGH HH B

¥ FIRO IO @ I W B FR Ew o

XYLEM

MESOPHYLL

piAE— STOMA

COHESION BY
HYDROGEN —_, 4§ ~WATER MOLECULES
BONDING TRANSPIRATION

ADHESION _  COHESION AND
ADHESION IN THE XYLEM

i @ Water column is held together by cohesion
i ® Adhesion keeps water column in place

4;~ WATER MOLECULES
: y .‘h; <1 ROOT HAIR
_ / AN YT SoIL
o {ffa 1 /620> PARTICLES
i & "W.'. YOI~ WATER
Term—ameiresirador & wRor e w wel ¥ ufir o e

aniicaet 7 wenfiw B O B
i A aredegel N ARE F TR FRD B WA 6 g E—
(1) 9§ %W (External Factors) (9) 3TFIR& %R (Internal Factors)|
(31 T RS

1. ATRUST HT FARFE AW (Relative Humidity of Atm, h“ )—gHvEH
o TR ST o 9 T R i B 1 T ST S
TR SRS H TR FH B SR
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2. YT (Light)— T % HRO 70 TeR §, ae A gfe 2l €; om: amireas
W w5 Il ) T A T a9 N W A # e FY W e 2

3. A1 (Wind)—arg 1 7fa a1 W arsiices Ft @ ifee & st 2)

4. ATURA (Temperature)—d9 ¥ g7 9 NRE MFa =0 & o ¢ ok
A H QX TG W B A9 B G W NS osar i 21 9w € olk
AT H & FH 8 6 2

5. FUFASH T (Available Water)—aTsiedsi= & €Y 5 Hi IqeT=9dl R ek wat
21 IR W I I F € W arsiems R % 9 9 2

(@) srafls o=
sfedl Ft T, T B G G WA AN St S wwifad S 21
ST B Iuhifar
(1) Rl ¥ sravieor we e ¥ e A feam so= F1a 2
(2) 91 & W= @ F N F wdt o7 (anh) 7 sitees N Tem 5 )
(3) TN %! WAR I AAERY B 10-15°C 9% 39 TEa 8
(4)a%ﬁm%aﬁaﬁmwﬁgqm%m@waﬁﬁamwﬁﬁm
F@ 2
U 12, UrEd ¥ e TERen ¥ i AR sre! 3t saren #fm)
IR— TARIE0T
e & fauda geim & ufvdl 9% FIERA (cell sap) F TR T F RN W
TR0 (Ascent of sap) T ¥ WO T8 &9 q TSR
(transpiration pull) ¥ O Bl #1 I8 Frfaiad SR 9 TofEm o 2—
(1) EHT (Cohesion)—<id & U3l % AEA Yol
(2) ATHST (Adhesion)—ie] SV 1 YT T8 (FU—ZTH Faw) Y Hdon
(3) %5 A (Surface Tension)—Sict AU F g Haeq § el avaeem
I i e fARread @ H1 3o 79 W (high tensile strength) SEH
Faelt &) fEend wd ARFTE (tracheids & vessels) HRER (capillary) % TIH
Y =W At FiE a9 )
mls.g;ﬂgwhﬁ%mm%ﬁmaﬁ:maﬂmaﬁmm
ITR—E) Tl IR FIRTHE F IRHEH W 3F qEH W 8 o
Y AT TR BN A Ry ST 9 gfedl 1 | oit ywr Wl frafsd w39 T
forgall A wife w1 F ¥ TR F GARTHT (suberinised) A wfezal
(casparian strips) X1 @S a1 gfera wanell & 19 o 37vjsdi 1 ufitae weh €t foom
(unidirection) ¥ Bl ?| 370; A& (endodermis) @FERN T WHEH 3 FHR
(quantity & type) T VG T Te= T Fraf=a Sl 21 9ot a1 @ik =
A (epiblema) @ i<l 9% TAWENES (symplastic) Bt 81
mu.maﬂﬁm uRaed waifexila au weien oRegw faftefa @ 81 ==
|

FIR—EEN TREET (Xylem Transport)—d1Y 3794 foT etevas wieT W& @fis
e 2 A W w0 21 Y whRa a ffse srawin @ wftafa shem g st
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I VW qF TEHA ¢1 RN BN 9 T Ny gl H IRaed iy
(unidirection) Xl @1 A W& % Ffs & IR faww g7 Wi?a %:I

YAy UREg (Phloem Transport)—Yeied ERT WHFAAA! Hle(eh sieg Tedf
Wit B 81 el el o wvaur o g S e e ¥ i sirew wenelf
F1 0 F T N (FUS-TaF) T IRAeH Ol 1 A T Fia () 3R g
(= 37T) ST spfirnd sk ok STEREERAITER SReR T € I—ee) A df
R Wog 9eie SN By & AR § Yoreie W § agee] adl SR g
Fiwsll 7o g ol 31 398 W R fF dednr A ol S v (FUS-fiw)
F WY q<odl @Al 21 I Ten F gorvier WA o WRaea fafesie @
wgfesftar (bidirectional or multidirectional) B 21

U2 15. Uyl | YA F IE0T F I WaTg tReEAr @t e S|
IHR— S & TIFI-ARUT $ 9 yarg yReea-

T el (W) F o 9t gdar frafafy g yare aftwermr 1 ofval
U TN, P (sucrose) W IEAR TN i SIeH el iR TR
m?aﬁmﬁ@f%ﬁanaﬁﬁmaﬁaam%lmﬁm o fomor B
@@ R

TATH FHash H I Afawiell # siager % yafed 8 @ & FRU 390 Yfed Hsa
werdf ¥ 1] it yafed B9 T@d 21 98 ISR SS Fisdl 91 TH | HH sl
A A H 3R e 21 I i Pfremel ¥ R sy vl @ fmtor S @
2, Tofore Wit i el ¥ wwRer S A e @1 9 a3 "= An §
Wy Y1l & STeevie Terdl § a5 S A1 SAN R AT S 6 RO 37 DT
1 TRTEROT SIS FH &1 & 21 6 Tl % WRefed 3G T Sgerw Ik | I S
21 T=F o ¥ g Sl B Sk N 909 g9 9l R 3 YER KA g}
GHaAIgE Hefh AIed TEdl F Haeq Q& 8

SUGARS LEAVE SIEVE TUBES;

I IS
.',_' .’.‘ ,,"- J‘,.“‘ E
d e, /5% Ce
TIPOF STEM % K&
[ ]
(=]
m:
S O
t Q

of | gl "
[« 1 2y L
. kD . .. -
T £ BIDEFSUGARS ENTER SIEVE TUBES:; = HIGH
SUCER, SOLUTION FLOWS WATER FOLLOWS-BY OSMOSIS ;ggcs;ggm
TO REGIONS OF LOW - L | .
TURGOR PRESSURE m - 1" PHLOEM
N SUGARS LEAVE SIEVE TUBE
o] FOR METABOLISM AND

STORAGE: WATER FOLLOWS
- BY OSMOSIS
L.

; ..Il'n_i'lll I

B XY T rITIIIITTIIN

ROOT
-t et & TrrReT @t uhRar S smeT ygfn
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W2 16. Ariiedsi- F IRIA WF aR HIH G T o< @1 & 7 FR0T 7
IR— Il T

Qe F raeta qrl QAT Tl i T R arsaveEs (transpiration) FEd T TE
WG TH (stomata) SR BT @1 TS (cuticle) A1 AR (lenticel) A
TEET N &1 T & g RS (guard cells) & 1 gen fog a1 21 & R
REHE A9 F I T 56 F AFR R TR 1 A =91 K A TR =g R
AT WerEs Il A Rl @l 1 wF Er I § FEw qu gRavas
(chloroplast) YT S} ¥ & R FIE # fiad Tag W fafa e 991 91 |ae
gaet fufa areh St 21

GUARD CELLS
STOMATA
OPEN

STOMA
OPEN

GUARD CELLS
FLACCID
STOMATA [
CLOSED ©)

fa-a) wiw (stomata) T €A, (B) Gl T 79T (C) < JEwn|

T F G A 9% O & ER DT F W (turgidity) R R @ 2
& T4 HIhIE THf et § @ 9 o @t @ SR 9 A v (flaccid) B € @
T < 8 WA 8 T F G W W@ R A e ¥ Iefted aemrwehier
TR FQ 21 A 319 % A Faftdd T ) 9WEad T A ¥ o0 9@ @@ @
stk ofs & g 9< & W
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