dalall dsiloll Sldtell
AL A i ey o Aol ©
il I B Sla Oilliant ©
St S © Al | gD © el ®
§ bl gy bt (3 g © LBl (it
G b oLt gy Gt A o

deddll (\—¢)

s ey = LR st cLagae LIS 5y sb1 sl o dine O]
35S 5 8 5mete AL L 0K 30555 o) ol gl (3 oz 5 Aot
Lesladhe 5 Lodht (oS o 28 e oy oLl 25 LSS e gd O3 10
20 G el Sk et Bl e G AN AR S 5 0L AU
SU g2y b Iy JSadly emd) 3 L Gy |, s ol 0
I S e g a1 S 2y 3 all il e A5 525 230
g5 ooy Ll Sy LI oS 5 e 2 olkae] S0y Jrm il L5l

S WA 0 g (3 delog 13 el 3 (3 128 500 4 U1 LI

1y



<Ll 3 U oYW TA
Ao\ 3 S g (Y6

ao e S e = UL (g bt Ul iyl ol yamdl) 055

Lzl LW Sy a0 Ly 5Ll LS o1
el sl G e dBY o L (6D L3lasyl Gb LA 55 5o 5l LWLS
BISEE TR PUPRC I W U P N ) (PSSl Pp: gt SV | PO U
M (e © 555 i, AL 13 L 5 A0 s 1S L b o 1
Mg Aaby le M any e Mgl podiby Lo le g 53, s 0 5
WINPT,y FNCEIWPEN VU PRs JUEg- SItgoy JUPS SO E P
S Sty ¢ JSS ol 23l S|l Slia ) s 2 S L]
Ll 50 s gl e w Llalif L, Lt (- o3, JSa )
g2 e Al S5 oSl edoa 1S a5 Al A Al ] alally
Logos AL L 5a el Ravay A3 LS 86 e J A oS
ey LY L Yl peusg dlale g cdw Uz ssa s
Hea oy G s L) 05, S LS 300 bde 204 Sl 090 52
e Y g I 05 Sy i ol S e Uai ol
CSBERE Y PO PR Y W R [P L PR Y W N - S N WV P N
ATl 05805 A 253 gt L 586 sl adon S8 el ol yan
LU I 55 aa IO S (g ) ) o oS e
Aoy (o Lo gl L jad (g s b1 ) (3 8ads & pas O3 (353 9 50
553 5 i) (68 adn 5 s B A B el lly ol el das g
Ll g, el g &) gl i) el il J) Jas 1y S 5oL o lia el



149 L0 U vl

3 B g @ Sl o T B s el el ey (V8 B S
kel LaL) S
.3y (Milburn, 1979) : yaall

ijﬂw\j\_ﬁgv\wmouw\L";a,d,,z,_n&;,_a\jz_;ﬁww\
ol s Jlslll o fiay a5t gl Ver JIV e s Lo L s
Lo Le g oo (g gl S OF s Y (g 1 U oo 0 Cina
e s e sl laaa )l 5 g) s e Jai o OLB 1A 5 0 e 45T Y
=5 & GUIL A oMo oy (g o 1 A e L LS S
bt s BB 3l 5o s A 25 B LR 58 dmy 3 aa J) LOIEH
LS SV (s ) Js ) oW e il asls g Usy
o= A a5 La g Sl (s b Sl O L 058 (g, T ola b
LIS L S 1y a5y o yamy (851 S i) |05 a3 o



<Ll 3 U oYW Y.

J:*:—.u:*?—z‘"\-:l;‘p—aﬂ‘Uﬂ-cKL««"JJfW‘WYU«w@-;@J@gL@‘
2 e Al 3 Y] W g sl e (g B g M oY) Las o
B L0 5a ) 3 A e e sl Ts A O (3 LS ) sl 5 Ll
By i L dr g o Benas Cnd dole dhay 4yl a1 0f 0L
A S D e e I
"L 523 50 U i3Sl ol S Al s e e Gl jnes S
er e ny e s sl L &5 g la ) Lgnals 5 5 (Plasmodesmata)
A Rk e BN Uil S 2
oy SIS 5 6 o T sla a3 g ) e s A U Ja iy
‘Tonoplast 3 5 2all sLi & aJe 5 Moy 4l o sli 55 2dll oo 23N 2]l
A 0L S @ ane s 250 ) G 5 Ms (e Sl g8 b 5 AL
wx@_nz_:;ﬁ;ww\;\)_L\woiu_i;uﬂwuw\u;uj
Lo dbelae de GUIS 5 U gy Ayt L2 2N IS Al O saddl 3
CENCRINES-F- R0 Y (PPN PN e R AT T PP L S (R P
e oo Lo L dall G, Bl 3 eaas Y ol s Ll o s le s
Lkl olahll ey c g ) sladdl CoS 5 3 545 0 50l O
Y g e Lal ey (g o1 s Lasid) O 5l 541 O gl osd Jo 1SS
et ol ey sl AL Olab s S5 3 ol I S pi sy
Q,acj\j_i;u_;d\e,l_wj <¢m\,;ﬂ@_k>'sggy$\;u_mj_@?_;ﬂ£;}\
Ala o SUs T SIS ) o @b S A1 a8 Ll el A 1
u;sbL@jDTO_Uw\jfu\g@u@\jbjﬂ\@w\u@



v L0 U vl

o Lo gl 221 (e 5 k) adal) 5Ua @ ams ity St ¥ e
u_c—c;\_‘oj.l.’l\u_a.l_)\}j(Y-Z)(«JJL}S.&J\L}M\HJJL’H}A
.(Kotyk and Janagek, 1977) »4VV Sl 5 &5 S @.\, @4@1\ BV

S S g

“d
54

‘471'? 0

(LLX .9....9....
>

EFLY)

ity e A tpudl Sloglall lans o sly (gl sl S 5 g 366 (Y8 0By JSCHI
ezl IS A Sy 5 ) O AN kb o gy B ELEY)

S g ) i Bl 8 8 Oy § Y1 des OF L2y
.(Kotyk and Janvacek, 1977) : yiall

ke 13 ol Lgli b s e W sl Slea Sl ool e
SIS o dss S et

a1 a0l LS 30 st e Lt ) Slal jll o dans Jus

Y oM gt OF s (S SOV gl dlenald ¢ Giled) 3 (i OLS e

O_Ab.i_cﬁge_lc_ﬁj cda 3 Lu s oS gndly ol WM 3o ey

Sl g g Mg a MV 82y (Ao Sl e 5,5V Sl

opebicd ol elasy bl ol i edos o dans Oy (6 5 Sl 2

L’bﬁ)}%ﬂwaJL};ﬂ_L&,&gJJ\r)%}: “L}C .:C)\“.ﬁ -“o.:\_ﬁj




<Ll 3 U oYW VY

;\j_L\u)g;u\jauﬁS!\o_ﬂ‘wLﬁ_g\éCj\jg)\j_w_“\_u;,u@_z;
NP1 NS NS> PPy AU\ W VP B CCRWT 5 J VY S O R WS PPN |
Laal g ;I o Bt 5 oo Ja 55 LS 580 ol oLy 0l by (5525l
0555 25 sl 38352 b1 2V i Slia o @ fane OF e Byl
OV AW Lglidhe Ly el e al gy a3 gl s dla e Old >
)5 gl e Llen) S et DU e L 53 52 5l Ul S
ik legla s E () ol pndll 51) 552l 230 ) Lo 2
Ol dees 3215 Jte A N SN 2y ma (6 5 3 s Liil lis
G (Loser ci sl oy ol ol x5S R i Bl e I s JL 2
158 o 5 J) LS L 33, JS8) D3 S Sy (s oo
A e e 00 e 58T fnd e Bt IV L 3358 0 S
Ty Sl o) o35 e el ol 8 SO gl 5yl Wi el
S35 o Y B Sl sl bl e Bl gl (52 5 i)y 5 hna )]
S Ay BTN (65 a1 dganl) o3 I ) 5 515 L 0
5,08 (6 31 3l ge oyl o3 sl gl eds Sl JL g3 ] o,
oW1y 0 paddly ol sl wlieVly i) (olesY o te diliz
i gia ) (olaxYls ol 51 |t Slia N e 2 S i ol o)y
g 35U (3 eabony 3 sl gl adin aay O] ) ey dsuall ol 5 L1
315 e ALSE 0dn L5 L3135 L3135 OLS 13) (6 b1 i all (65 eV
(EPLAPVE AN B3 RSO JD PN B WS- S SN S P [ P
s 5 O gl o5 5 Aol SV (3 Y] Ee e 5l ity 2350 s U



vy L) 230 B3l
Dy g e LI LW oM ey 5L A el s, SV
35 Ladls 5 omdll e el 3 e e a5 ol y ol L (33 g1 L
Uai o Yo =) 0= e g5 jraal) (0 sane W gl 1y I
T8 i e e soeed) dcadg e I 3 55 ) e alls g
L e 1550 s Blis o 810555 48 il e ) 0F 55
055 95 I Gan Mg lia (658 g dn 0B, 53 (g5 IE I apa o
SN TS | S P PN B U B SN P F U e e or
Joay a5 il 3 Lty S e S o5 B CMonlall e 5]

ok )V Jl g 58 5

o) LSl Bl Oldlanas (V¢

Qinis dn iU UM g g dwld wldha o552 pde O]
g5 Iyl o sl M i dazgll oAl g 5,5 Gy odadl Sl Jors
S5l o gl ) e Jte (g, W) @l 55 e L) L ) oS
S5 4otz le] J) (635 33dnte slanls dols Sldlaa o Jlaxialy
Mos Jte 3 Wdlenaly a5 a3 sdly o >V e e balinul pue
Gl 835 05900 s Lagd 3 LS LY Laghy 28T Ul 5 JU 2
Flad el i Ao adadly comdl LR 3 g a0l s s solan Yl
AVER PPN |
elde G oVl e i) O3 e J Y1 a1 gl a il
Sl U polia szl e OL s pdde Ciy e 3de Sloellaa o L)



<Ll 3 U oYW 23

Suction ) e l15 55 lollava L odia (o s i) (3 el s, 4 Ul
i Jd 3L a5 (Water  absorbing  power) ¢l Ll ,ola el 54 34 (force
J—415 .(Diffusion  pressure  deficit) g LYl oz Il o &y (Hydrature)
Lz e i Jlaral Ses e s Olodlaa Ll odea 58T o 0 OLS 5 Y
Lode A1 J) a1 el g iy OF (S (i) laia ) ulieS (g lassY)
Slodlaa bl Jlextal e il AW SN Jad 3 G LS50 oo 55
(Water potential) sLLl dgar pellaa s pludealy 21 (3 45U 0 LEMAL) dtudd
Rl O e L a1 i) 5V 5 3 il (g e S
Ll g O) o LS AW UM 3 pellana L1 s alitseel (o3
Sl ki) a5l s Lgle Juy o s 0l e Juy
Mps bz gy 5 (3 elalall (e dode 13 (e pdduiacny STV 55 SU
el Ll sl i g ol s dal il Olodlaa U s g >y 3Gy
odn C ST el y e sle 4yt gy (oI ALl 03,2 S o5 (3 4l S S
et A oW sl Jaa o e ol I 5 ey e 1AL U ugd oL S
Sl 3 LS el g 3 ol S5l e SIS
Al Tl st ) ety e L s o g 3 &yt Jamzll
S U eSS sl 1Y 5, 1 dsUall G, as g aalald 5, 4 L3U) 5 s
Bl Il o i Y o1l e o 3S s U (a8 Jin clla Jas sy
b a5, Bl e e s 10086 Ul It e 055 LI DLl 1

LY Sl gy« Ss Lo 15T Lgd 4l 055 ol bl ) Joiey

Lasts s L1 OF slons iy . Jall I3 adny Lede doladl gy (S 4



Vo L5l LU B
Al e e 5o o1 4315 5T g sl Gl e slST el pn) G, b i e d sl
O e Lo e a3l S e ol o e g5 2S04 28U 5o (ddine
1 el OF S Ll gy o 33Ul i V) 5om Lo LSl A g
Bl el &) e

A el S S i s 1T 3 () s Ll dgr (g5l
e 3L alladl S (3 eSOl sdgr 3 35 ol 6l A Yoo oy
SU3 3 sl JLaSOlagdt 0L ()Ll sl i (3 s 5l odn 30 e
P 3 LS (53l 51) S o) (6l el (6 sl ol

Uy -1° +RTIn e/e®

Gl 3o Les i /0D) W CQB R OF S

() dallall 5 ) & &> )5 T

T e alladl § elell b)) aaalle

T ke allslll (g ) aalle

1 Ll d gl (e e eSOt el ) O Lt
Pl Dolall ety G G B el

Uy - u°= RTlIn e/e®

M\&;jwfmq&w@w\w\wuuj
Lr’.:.:jaj\ (c.'b*)\_é-jm} =1y éjw(e/eo) QEJJ_;-\ TZJ\ NN (;gjt_;b:.“
Gl G i JLIbs ¢ i gslamy (In ele®) OF 6l Jaadl (g gl dl )



<Ll 3 U oYW &l

W 3 LeS) adl el dger O ol May il (g sl oVel AW
OLs el 3 el e I ¥l Bl 3 Ll a1 (sl (Y
33 el (e JSV 30l adall @y Gl 5 ds ) e 13T (efe®) Al
Aadl e J31 A at Ul e ol 207 3 oWl ag O3 15 ¢ &lu e
I ke Ll Lad 5 sa

Loy 65 eV Jana Il a LI (3 5aslal Jal ol O 1 i
/Cj 2) Ll AWl G Ul Ol g JosE Sl e 10 e
A A et e e 3 o b e i o wlusy JI G
:L?JL*JLS L (V) é}.‘

Wy = 1% =RTIn e/e°
v 4

Y st gl o /s @L_f@_w /ol o Sl
SO my o=V Il ol 5l il ol U e L yd S
2 LI B o &y 5] L gaa]l

.*(w /epls V0= g laiio AAY = )= ISl ¢

ol atae] (e mlla ol il Ul dge e s ALt LI 0

20 1y (W)

WYy, = Wy - 1% = RTIn e/e®
14 14

Su\_:-jJ_.ijZJ_A-\UM\&H@}LH(‘I’W)¢LL\VL_€#QT¢L_;M\M}
‘Ia.a...LUijiaJ_;-\%riJ\GubrLu\&UJ@;L@U&H\J’-GESJ_:-W
WSJ‘}‘ZJ-JJMJWJG-\L}&S‘)BLTS‘



2% L0 U vl

PRI U U S - X O S VS BUR S WP S UM B (PP
e ol laria 1 3 555 Il oL ol 4 sl SO )
D PUR (RSN WP | DS P U § U P USSP WY PPN (% WP SR NIPR W |
el aldadl 35,0, ol s (2L a5 (G—o 1 D) sl oLty s
e Jeans Jeal sl adn S (Gl L ol (3 0208) LIl Lasa dl sy
2 Ul g 5y (e Joens (o 5T Joal e Slany Ul ager 5L
jii_;‘}q-u:scl\l—lw&s)‘-l_;.-‘M\jf\_w‘zj\ﬁa_ﬁrjigtl—a)y‘
e W o day Sl e e U g Blati) e deddll odis sy
L el sd gl Al sl ol ys Gy, b e 2 L U o L)
G a8 Lt Lo J) ellldger Jla s g5 ) e 0L 3
5550 Joslsadl S 5Lze W1 3 AV aay B0 3 Ll ugd AL asdes
: WS g 3

\Pcell = ‘{’S + \Pp + LI’m

idd) 3 Ul ag o (Wea) &

é}wiﬁ\ SVESEC AN

Liasl ae (W,)

iy sl ol O3 e il agd () sl dger ()
(i giaall Sl 55 &1 ot o1 US BT 350 52 )l

3 A3l ol s sl 15 1305 o ¢ (W) 5 (W) ol Sl
gt 3 g U 122 (W) Lasy L Lasls Lagady SO g



<Ll 3 U oYW YA

Ao ia 58 6 I Lo s sy Ul 3 Y] i g Ll il y  ASU)
Baa 3 A (3 Ll ¢ el el U 3 ol e 5l G LS (5l
G el iy oL S (g 5ol O] el o g0 Jaia ) dgand (g0
Sl Lo Joad LYl Ll oSk a1 Al 3 Y] &L Bad 53
Al (9)) ded e BIL) () 5 (9) 08 Jolai o jinal
S8 et pal e (W) Hed 0 5SS et I L o Jane 3
Lol £ s ¢ AU Ao Y15 5L LS - (3 Y) Lgmad Il

:L}Jhﬂg Lpu-\ G,L\SL} U BWLS C’.“’Q.’.XJ::S‘H Qbeuﬂ\ <l
chell = lI]s + l'Pp

oo pllaa L (Meyer,  1945) 1420 ale Lo iy yad >y

20l J<£ [Diffusion pressure deficit (DPD)] (¢ Slasy) laa sl
DPD =OP + TP
(Osmotic pressure) (¢ )MS“ L)l o (OP) : ol Co

(Turgor ‘_;is;"\:_wj),kﬂ.!\ BPFIPSS  PS Y COA N [ PP 2 (TP) 4

pressure)
1 0L Gyl edalall &g
Y, =0P
5/
Y, =TP
JUJEARY
Yeen =-DPD

) U g e 3T sl s U g OLS o gl e
eV laaia )l o & ety el LI 6 Gaadl gl 3w LS



Ve L0 U vl

Al 21 3 s Lol 18,2 5 5 il Loty s Ul g O] UL 5L 1L 3L
2l 4 3 g T At e o 5 A ST

L g OF L a3 J) sl e o el J 5 ey
LG L) o W e ) 3 el g e (Bl 28T T2 st
1) 21255 (W) dad Jmgt A J) i) sl i 3,3 Il 01 (4
L e 5135 () Bad oo 55 s <3501 g (A 31 a5
31535 LI 3 el g e g (6 I3 S B g o 4 e (51 deld
Sl gbisd > 2Lk Ll gl g Lol J] fa s
el (6 sl sdg ) 1 sl ya o L L gl OLS 1305« Joll
nad) 6 slany (Lake LI <018 15) 6D daladl de L sls dgr 0L
U N d o )l Jod ust dsladl 06 J g2 o L o 1 OLS 5 3,
DM A 5 50 4 e (S e ST L a5 01 3 (ol e Se)
o5 5 VTS SN & T le Bl OF ety Lis e 55U
3 Fo e M AN o ez 3L Mim s ¢SVl g iy LI o
j(ws)ﬁ_swu_suuddi,:_s\d_aq&_ggz_f.(r—z)ﬁ_ang_n
055 bede Ay Lald sl LA 05 ST | oo Ll iga 0555 (W)
0 5SS (s Y e L Oy Lad) | i (sl (W) lana )l g
W A g oly (W) (65 ol dgd s A

Je (Clark, 1956) 21401 :\)ijumfuuwsu_x;umo_v
.(z—z)fsjgw\&m\gcbyﬁusw1tpsaw\ﬂi@uva



<Ll 3 U oYW A

} 1,1
- 4‘)3""”31}‘;’“
% ﬂ,Y B *\9)’”,
&
3 oA L
4
’
e r \q\/f
o 8
i |

\ as q. A )\\
Lﬁ.“""d‘ FNES e 3:551\ 3.»4'4.)1

Lo SN gy barall dgmy 5551 gy B o o BRI (P8 0B JSCE)
A3 e G ol gl e W BN @ e ST1 )
.2y (Kramer, 1969) : yiall

ane ranr

(I Slilns—) g

A e S Yo A e L 1,60

el ey g ) e
Mgyl g 185 ae Jaiaall gy SN gy ()Y g (68 o8y SIS
el 5 O By Bl gl
.(Redrawn from Levitt, 1969, After Clark, 1956) : yhal!



AN L0 U vl

&) dgd sy S g e oSUN O bt 21 3 M
TR 8% W JNER S N U PRPSEL FOUWN 'V PYN [PNESSINETG (WP PPN JN IS
FINRUEMARRS:
Y=+,
AN B (V=8 63, Jgad ) I Jgadl oy U J2eS 5

Sl Salms s gl Gy 5y ) o O B (V8 oy J s
Lo 3L S By ol Blel Ll

biall dgr Y1 Ag P My g ) o
(JKsblns) (JSblone—) (ISl !

Ao ' A 4

Y \Y AR V)

A VYV LY V. Vo

VY VY Ao \.Yo

JSels Y-8 o8, IS bl Sl e LYl o s Sla

e (85 mans dghly ASUa g I @ @ 2 (g a5 0l (88 o3,

doe il Jele Jlan] GlISy (ara g ) L Ul @il ae & ol

o5 JSEdD) (e ao g 8 g (g sbmedl WA GBI ¢ A ) 5

W‘W‘M@M‘jéjw%gﬁ‘%‘éQ‘ﬁ@i—“@a—:(f’—i

L Sl o315, g Wimy ¢ Jad sl pola el ol 8y 2l
s sl Ll IS 5 dsliasyl 8 sl

v, ¥, + ¥,



<Ll 3 U oYW AY

N T T T T T
(P) daxat
0
(Ww) s ae
00—

(Wy) w1 a1 |

(Sl 41U 50 g sl g

Vo
), 0—
Y, o=
T t 1 t t
Y, 0— ko SY e ST A ey y
g».ﬁ\wu.qw

[N .‘“sw—d‘ Z.,B-\F.-’.w@;m.t@zou)& c.ﬁ}g c}xﬁ}b ) .(0—5) ('j)‘}g.i.h
S 3d barall v bl (i soiaS ) s0Y) dgh soe
Ll sl J s e Bl 513 larall 3331 8 A1 oo gy &S0

A S (s ) g e (0 ered JSUI g
.(Salisbury and Ross, 1992) : yball

J&oq\ggu\prle&_ﬁbuyw_;

oo iy oLl g O o JLAN e 3 Ll e 8,Sa) o sy oy g
23550, T (s SIS dsy [ p b e Laad) (3 ey 45U S5 )
L;ui.fuw;uﬁ\uu&;y;y&u@gu_i;m_sja_omjzw\j



AY sl AW B3

Aol o B il e ol Uase (3558 301 OLSS @ gl pad IS 8
L;“_lbci_z-ba.l_AJ_lé:J\L@q-jo_owu\o_aujjd_&\v\_ﬁ-aujin
.(Dainty,1976)§=\‘\\/'l

o (8-

T ys 3 Yl alp dall,oST e 3L LSl A3 s ol b u s

) LS Vsl g5 2l e i 05 S A3l 50 L)
Sle e 3T o ok 13 a0l 10U Loll dite slaciy 13502 5 (6 51
Laly gt J1 el 1500 OF Lal e ezl 096 Bligh iiadall g, il o £
oLl g 5 I Wlaa2 01 (D) sl 1l 3 055 O Ll Lgra - 2 0
S I LR Js 2 eV odn gu ] i 2. (Gaa gsles
gl (ssbamy (F) (65 e odger I3 A2 el de a0l (6T ¢4 @St
iy i s 35 ciand sl I OLS (65 1 a Al (65 5!
(Isotonic iy gacs¥ Jslnte J o2 ash i ol L Iy oL 21y 14
3 ladie a5 AU 5 (Flaccid) dle e 0 3-S5 45 LM} Ly «solution)
o= (U s e IS ililne V) (el (65 eVl odgr J 5l G ALY
LB (DL Joow e ISl Y-) 60 1 o ol (65 5and1 U g
sl iy T aa 3 Sl it o A J) 5 e i
(Hypotonic ~ solution) &y ) gaws ) it o J 512 4l Lol e Il o L
L e aie 25, VDU (Turgid) ol el Dl (3 055 203 Lay
dgd) e (DL o e IS ililonge 07) 5T (65 5ansll ol J 512 3



<Ll 3 U oYW NS

o=t S oL (DL Jomow e S alilngs V2) 65 ) e sl (65 e
sl Gl )L A o gy U adn (35 L ) J)
Ea oo oo Al ey (Hiypertonic  solution) & el Jle Jyp 2 b
a2y Sdll Slodlaa Ol 4 g ezl s (Plasmolysed)
W g oLV oy s 35 Bl Sloallaa ) e Ll Ly 12
Slollaa 1100, el g i L gadl lodlaa 1 Ut jlas de g 530
S s o J g2 S5 uiad O S5 (L) Cod Ll O s Ay
e Jm sy Il adgmd 15 el a3le e a2 J ol 4l a5 50l JLe
o3 JSa) sl S SV o 55 i L agdh ) JLAl A g

(=9)

iy gadsus J ol § Bk T ko) (W G e ad bl ouy (-8 o8 JSCH)N
cUB (J glomald (63501 dght oo BT A1 515 (o5 50 Ugdt OF 6y
) o) A sl slee s G M —0 8 (5 ) ) S
s S Alasead (J glovald (535891 ghr! (g 5l Bl J515 55 5 Y)
=15 (s 35W gk Ay st Jle s § - hall (g5l
W Jshst d1 ) e My sl (J glonedd (3 50Y1 agh) 0 ST 2
o) o )



Ao sl AW B3

ok Lae o SOy daglall 3 ud LB dapll 0f Gy all s
St Y 3T 2eSs L ol g2 0L Alaall by )l o £ L1
(NI T PSS SE JU T N NI SIETRURICP P E I NP S
L)l 35 (Plasmodesmata) e—ly 459 all 5 3 slaetll LM sy e 33U
s (Y=8) o3, ISl G a8 a1 g1t e saiane SISl glis
Jede 3 et e 0T JSaV adn 55k o5 A il ollaSUl
|y g A8 5 L e 5 3 Ty e OLS Jaise SU o
0555 Ty gl i M Mo 1555 sy (55l U
izl s e g Slud Qs s e CIl oMl kil
el b L Mmg Sd e Jla L o300 555,01 Tuy lade
i b g2l o & 515 I3 U (Incipient  plasmolysis) i3 31!
‘CJ&\L}d_}..)cﬂJﬁ-‘u‘é¢u‘q?d)ww§>9u‘y@.}luw
TSR NENT [ SUP P WNEIGP PSS S PUDW, | WP E A Y
&5 gma I A OF 52 GeSV1 ms G s ool 5 S g domel)
e ey Ly 23 g I 5 51 1 a5 BT sl dny (g5 14 pa sl
Mgt i o el by i Ny Byl 0l e i o
G oMl Jai o a8 LaS Ll 3 OV e aned A o (il
Loa e (A8l v 0 ¥) el e on ¥ ety ol o a0 LY
OF e B N 5,8l Jlaxiasl § el (21 2 31 B e ey
dg Ol (219 (6 3 pmdll 3 A Jshsy s il Y i)
el 6 5luy Lazall



<Ll 3 U oYW AT

iy ol A l— o B ade sl e LT ikl e ) QT (V-8 0B JSCE))
il jalls =5 (DI LY wis p ST a i gedl O G Bl o ik
o (1 Ity 8 el G o S O 5SS Lais s ged Al Ols 5 g2
GOy WO [ JUCW NV, E S PR Rl S BV - [P UV I PR L R EW R | L
U S S S By o WIS el =y LS
i2d po dady dlat WO da gl =5 o 1 Gl g 0 30 et ol
(L) ddlalry
.(Bennet-Clark, 1959) : yiall



AV L0 U vl

Lol - 3 a0l V) sl ai Lides LagisS (3 Jndl i L1 wolis
DSl @33 555l (g s A G 3 A g L s S Ol
B ol Sl a Ll J g a sl ) ke, Y J 0V > (3 ST
Jo 1 3 I g o5 Sl il gl Lia e g s 1 St oLl b
S La Bl e diy s pdseial p ) G cda3 Il by L
ALY BN 0L an )y f Ll e dy dUl 4 Jasall s sl slid
Sl s de ey diny 4l (ULl 51 J 5lie) ool alitse il e
(Methylurea) k2 ) Ly 5l 53ls alaser ol de Lal a0 gl 3 Aisg )
g3l Jias OY e oy ool Ll 1 Jd ) 55055 ud eI 0L
UL e oy a3l Jdre OV 1k 55 Sl oty 83lal 3l dLe
(Mannitol) J gl S | o LAl dla il 55 Sl @an o Sy =LLL
sellslel o oy O Hlast e sl agandl e el ol ST
Jiore OLS LadS 5 0 Ol el0U dgy | ddesd) ol LS o e sl
el ye A oIl g5l G3 slal e Jus AU 0V 1 S Ladls
BLOYL s o STo3ls Juns OLS LalS 6541 s LalS G (g5
S Ll Jlea¥ b O 2l 3 ol Ol gd slel 105,59 2
Dgas e
T 1 ST L 50 555 Ly iy o1 iy ol O aiall s
(Convex  plasmolysis) ddst! ie I L_Jd| 2N g i g ) e dus
Bole 05-S A3l e g9l Wn g @33 gl B 53 3 (2L (e s
I lonaS 2 gl gl Sl 51 (KSON) g5 5l Ul 3 altse ol de




<Ll 3 U oYW AA

L?JL';j42\_3L'L\¢J'>A{WL>,.§J~J@twj\wxcduzﬂﬂ\a_ﬂpb.a_ﬁw
58 e 138 S 5518 Sl Jlewaaly 05 S 2a 0 e 6501 Vs
L3 0l 5318 3l Il lenaal Ll o 3Ll J g oS e IS
S 5 3 s el 5 L LS, ) | el cu S Lalss 3L Sl
Gt Jte L> 5 J 59 (Cytorrhysis) 6 altay 6, Lo ot £y (5513
233yt a3 ISt at oy LM a5 L Y G 3D B Y!
23l sl ddas (35T Jale b o ) Sl B35 5 ,Lgsy
LaS sl dite 8 g5 b1 I e s 5 05 50 g5 ) AL lasle
jio_?w_éuujjp_wtszw_m,_?wg}\u\sfz_g\a_sug;
Dl lazle a3 555 0l oLy (LIS (3 oS LA an 23,5
.é}_l;i-\,w_g\aﬁswruy&g\wsﬂ@j.ﬂ,@sﬂ\_;\é&\
ol Wie 3 ace ologall syl (ol condls da3ldl e ¢ 55 Slia
L) G bt OF 5m a Lol sl W15 Ol bl @l (3 g ne 4ST A5
.(Benenet-Clark, 1959) 5\ 5

Jo s gl m e b JSCa N 35,558 A a3 ISl o)
Lo 25580 31 g bl a5 5 Loy (o5 AsWl o da3hdl (e 61551 La
OV o By pme d LT ST £3ISU1 A UL G s

Sy ) Al S gy Al sb 5 A AL L i
315l J s |, BB g L A1 OF (6l cddysb 3 s J At (3 LSk
L o e 15) Ll el age JLe alis) Jdage Jaladl J) 4311

I 0L () pend) i) Jle (65 pend dgr (63 A2 (3 L3



AQ L5l LU B
MWl a5 Sy Ll 1ol &gl O3 sday dalall Ll J) s
0S5 G WS JUH alay 151 0585 | Joas )

=y Al 3 Su LB LU 0T (505,000,853 u g ey
Al e Lok S O adgn Lgn 5 I ol § s o 0 SL)
VoI OLs «mdlsls J ot 65 panldgdh) §lus dia 25is | IS
S amy ey sddlodn e OV UL S jdr Lds 3 ou s
g,al_;!\ (Atriplex sp)ols 3 Gy yan 58 LaS S 1o G 3d3 jra e o3 LabMs
S el e a gl oy e LA les 2 bl s e
NS[COMUPPR R RS O-§

3 i (0—¢)

gl ey dale Baay (65 B cLaill (oS 5 S5 lw p a0 90 3

S5 S sden Blas Y1 e L ste oa LA L dwls o ol O
el L Syl L 58 5 ol 3y Uil o, 130101 e 10
AT STl 3 e NS LI 3 ol V1 oy 58 5 Joay A il
sl Gy e Loling dbasiar Ledonm o 2013 LaS 5 s
N L 3 L diie 8 5l 0 sy a3 al el odn g ¢ oS AN
8 e ol et 20T L oy~ —E U1 L3815 e oy
O G Sl L3S 5 ddlate J) aise Ll LasS 5 ddlaie oy solLLN ELL
e Ll W Jis e Y (T (B Il s U ads 3 JLasY)
PRESSNE (8113 PP S ES PN [P SUET U (P W P W AR S



Sl 3 Al B 9.
Ll 22 eV Ol J)s,lay) jad s el e 4 L3l T (Lsla)
gl 31yl gy Lgb g 1 e ol bl s e ISSYI (e Joa
Alas) L3 old L2V 01 6T s e el 4450

TS YU (I PUDS USSOVE PP SIS E R B G AS U B SU0V-3- W0 - S |
S0 e clasll e 18 4 Jisn o sl Oy lie Ll 1,306 O,
33le 1Y (6 1 sLanidl 13 Lad oS o (T OF somy Mg e 45 12355
s 5 (3 bl sl s o JLaSYI ML 38,2405 58l dels 25 jme by
sl p 3 sLadl adade e Bl LB g e £ Ll 5oL 1S (6 e 3!
Gld 05U 5T LV 05l ase poad Jadd) o d s W Al ¢ o3
SN A e e s ey Las Y i Bl (g e (g (Fick's  law)
TSI PV SRS PR S P C WD PN v S v
3 ik 510 (s T ey ol el 0 LYl ddl ca iz
R PRPPUNCR TN U WA W S P W R WA P
Lab 0l Js 0 e i las ) 3030 o3 IS 5y odll s olia b e
s ol YLl i il a8 B S e Bl A el d i
0wy «(Dainty, 1963) 2 VAT ls asrl )] Geldis ol oy LU 48 o (95
: k“),SL:JLS Lol dslally (ol slall e 5L (Slatyer, 1967) 2 ) 47TV

J\/ = —LpA\Ij

C)W‘ Sde ‘_“gi (‘ _:\-;JU ! _rx_w v(c-w) éﬁ.k.“l\ Auy > LS'L" Jas () C
ENUIPRLE PSRRI PRS- SRR



9 L0 U vl

LS sk ko 931 51 S5 ) Skl ST A3 ey el (L)

LA ) 3 I (oS3 e Al (S g5 o ) 1 8)

Q5 A O e ST L Aty ae B aid) 35 (g bi

S Sl Jse dlLVAS o dsle] e Joani a2 2l 4l S

(S e 3 mill eLad 5 3 el (6 B <Lasdl

(ISl sladd 3 b e sl ag 5,3 (AW)

G2 3 cad g ods o) s LU 39005 LS o3 Lad dalad) a5l 5-das
Ot e 0yl S I) au 3 (3 e La i) s o LU O Ak £ ST 5 A g
et U g (5,08 6D 353l e 535 a0 sl Sigs LI ¢ JIL
(Reflection  wl S 51 (6) gl 31 Jolas Lgia g Ol dl (3 a5
Jslas s (Selectivity  coefficient) {y Lz Y1 Jslas _amy Ll 5 coefficient)
(8) s I g 50 Jolae oo 5T

M elaidl e A0 51000 31 b o 5 (e gl )01 ol 3oy
(P ) sladdl e diiy o5 e nid (e U 5S0e (6 sVl g jlzel o S
Gl Ll G el g 3,6 e o gadl dad 1T (W imp) iy Y 6 52
I WL e fad Jeladl e s

Jy=-Ly(A¥, + AW, + AW iy + AP )

izl dex 5 (AY)) 1>
AN SHU NI PRSPPI INVER P JEYTN SN
sLaadl ye 38Ul gl (65 I A (35 (AW



L 3 LW B

ay

oWl dg 35 (AW)

G WS g A

Jj.l_;.-‘j LQJJ-S) e ) sﬂ_l:&; (3_’»)\3&:-?\ ji) CL")?‘ J_AL!.A L)l

.G,U.Uyki»ghai(\'—i)@%

RENPRAS: PN Y E PN Ll diiny a5 2310 oLl Ll

.(Steudle and Zimmermann, 1974) jlu&ll 3 Cald

o)l Ldd) ) s U and Ayl ) g r Y Jelae (Y= £) o) g

. (Steudle and Zimmermann, 1974)

Chara Nitella Valonia Nitella 3l
cordallina translucens utricularis flexilis
S o ) N 5,
— — \,40 £,a% 555 4
_ — AN A J g gl
— — .,Va 40 NWAEW)
\ 3 Oy S Lys
\ \ — Ve doola b
\ \ S EY IS k)
S Y — O ¥o sl gl
Yy AT - L\ Y Jsbs =0
LYV Y4 - T Jsll
Y Yo S o J sl

;L,a.:i&g.l_l\j(e)éj_l;\J\J_é\bij_AijRY\J_ALAU
BT gw\ﬁmcngu\wﬁ_ﬁéué@iﬁﬁ@w\u\by




qy L0 U vl

J bl e e > oM el Jaa o e danny Jslall 1in 015 Loa
e el e e s Ly oY ) Jo (e odel Jaio e e i
Ssy Lalé dslze LWL 0585 bodie 15| bgaa Il e e sie J O
g, L) T Ll £

V) sl )Ll 3y (3l 3 S50 Jelse s Sla
S 5 05 YU el oSl 5y o La A L3 L osu S
SURPE S N TER AV PO PR tREIR SN[ SPHUS
U odn 3 U6 Ll slgey it olge (e Led Le g0 L 5ls jus
e Aol i 28 2V 3 L oy el (e Ul hud gl
S5 G AN Gk e 5l ey S35 ) ksl wSlally ol
Ol U e ¥ ey I o] (33,80 e iy oy 355 5l sLa i)
ERPRE NS 6 & P IS PR Pl B PR URNPEEN B S (R S ]
o5 JSE (3 LaS elald e s 5T A1 3 e B 250 555 )
AA=8)

(Glinka and  »V4T& A S50l 5 LSl (Ll OF S a5
20— 5,185 Jlexi ol (LIS iy Lo LLe>Y 5 Reinhold,  1964)
TIVX 05 S LSl 55T VXY S 5 u e (Chloroform)
e IR 580510 0L sl oS die oo ezl e &ls ot
OFSE JOUSPUMIUEY/ JNSUSCg B T} SOV U WS LS SR PRpv 8
Sl e o e La sl O pmad A dl sl 1 0L sa J s 35 camdls
sLald (g o b1 s Lasdl B3L5 53L5 e Jons 530, 0S5 2391 ol



<Ll 3 U oYW 9q¢

V.

L

3

}' i

=

kS

) Y..

dooc

A

3
- A L il A3 lisal U L ] I b
Vo, -y, o-y. &=y,

(& Gm) bl 1S5

+—35 (Phenylmercuric  acetate) 33 ! Joud <O dikssdl 5871 A0 b (A= £) o3, JSCa0
d (Y) o=, (Carbonylcyanide m-chlorophenyl hydrazone) 3 (V)
VI S A B3 ae L3 B Eom Byl Ol e aid) s B3
e Loy o BN 313 § e 1S 5 Ay 4
.(Woolley, 1965) : yrtall

SV a3y i) ldae Lol i wlie 581 Wlearwl de
Raay s i3l ya i 3 by >le 305 ld LG L asells ) 4 ol oy
ST S5 3L5 Gy S (-8) o3, Sl I |28 5 B S
50 Ll dned 2 g ) e ol el a el oL S (3 05 S
e 3 3355 U W e 2 SO iaisdl 5 S1 1 OF Gy ol oy
sdn L35 i e S5V i b ez S OF Jandl oy g5
Ol oV Lm0l 3 Sls s Ladll s, dl e 3 52 3 ol Y



q0 Ll 25U S

<
vk
— -/'i
A N
2 ¥/ {
ERRE 7
o 2
5\ \-AL -/{f"/‘:’
] #
s
S // .
Vet b /'f
// 4
/ |
/
v ¥ ey : i r
e < A \-

3 . A -
(B85 ya

i) iy o) s B Aol g s W1 polanal @ O g0 SI ST 36 6. (A—8) B K2
Aoddl e I 0 eian WS (S il (e 6 L5 L i)

8355 3 (0) i il 5 09 S ST 36 LS G (@) el
.(Glinka and Reinhold, 1964) : ytall

S e adlady (g s I il S 5 e la) Lage pomm (g4 5 S
LI ola el Lo j2 i o s IS 0 501 O 505 ©U 529 olia el Ldee
Lab LV ol ¥ o 180 mio g (V0= 8) o3, (Sl ol Y
ol JSes 35U ol gl e Jay asle ol ¥ 52 o8

G|



<Ll 3 U oYW a1
eE

* NaNO;

1 2

(395 g\ )J@L’o/;\l\ SPla
(G55 ol ¥ [T

LiNO;

o
KNO;
1 i A ke 1
S yxt STNwA Sonexie
(P77 ) B A

sl olasal dowd 3 (p gl gty pscialll g 0 903 pll) B3-SI 56 (Y 0 —§) o3 JSCEN)
G 83U} (5P b o ) 4) By SO U ol O e el g

Ol abade e Lzl
.(Kuiper, 1963) : ykall

SULILT a3 ace Coddl e ot Joale SUIsLex Y

s I OF as dony o5 o b (6 5 1 s La il 3L § 4513 a3 5 5]l

Gyl B b e 5 dle b L o U5 ) ets syl
bW jolamel das My 6 &Y el jam



vy L0 U vl
Ll ﬁu\.&.’i

e dmenad Ll (L) oL A0S i ez U1 O, dall @ Jane

: 3L G
Jy=-LAY = -L,(A¥, = A¥,)

23kl oda e

A oo g5 o o 52 G, b1 ey iUl b ()
FSA iz sTdy e ) i o5 Dol wat o> J 12 (3 )
G55 gl 51 L e (36 4 et iy oLl i
iy ol sdia Cpe s i Oleiad (AY)) 5 () S Al 3Ll
CUIS 5 dtlzal) Ayl Ly 5 s UL LS ey 6 s s La sl s
W] 093 eondl (3 i) old & gao

@ &> (Transcellular ~ osmosis) L1 ;e &5 e 42 b (Y
=25 & Sy Ialall a5 UL (g b e Lasdl B3 a3
LaS (S (6 ,8) b a5V & pad Ayl 4 Lends T oy yom (e A
V-8 @3, ) e )1 3

ST B S LS 4 e ot Lslpn Lol Ly s 25391
05 O e J5 IR 0T Lgilel a2 55 a1 ay ok 3 oS
GOl i) Tl 5l i 53 055 OTs ajl oy Y St Lii2
A Y Ul ey dall s e laadl plie o 5 35 AL 0L Ly ( Sls plo

(Lp) ol AL ol Gudey - Se Al dslis Ol (O
Al Ay

Jy=-L, AY,

A+ A,



<Ll 3 U oYW aA

/
95w Js2

i3 E_SJ})A.QM W}ﬂ\ }i L3 w\.,} e ‘;3 c‘ajl gla_,la.i D) ORIt Vj) Jg.ﬂ\
sl LI Juss i (S84 e &) 50 dal  (Nitella sp.) b

Sl (o sl 51 G5y Sl 1S5 ek b oo
.(Dainty and Ginzburg, 1964) ;iall

By i & 51 e el LS oWl 3505 Jidas (Jy) G

S Ol i @ W il (A)

LG ) Al il (A))

oy gl 53 ()

Da,las Y3l wld (e danay s il el o ds b (Y
il = dolss D (3 13 05 S5 Leue [Diffusional — permeability,  (p)
=29 (Tritium)c.i_\\ WJJJ_:?J\J:E;J\ S5 sle BLo| @3 (e o
e el W) e A s ) e L UL Uit Jine dnlie o3
@l e gl Wl JI e i o5 pay atdleld) 3 oy Jg oY)
P BN o (Pl (@ s Ly el oLl a8 JJLERGES

Py=L,RT/V,



99 L0 U vl

L las Y L3N (Py) G

LU LI L3 (L)

o el R

allall 5 ) A ds s T

A AL as e sl 253 el VW

sd—ell 3, al b i g ol sl s James s BLSSY g suadl Ay b (¢
B Gk e A e LY L) W LA LM 3 ALSSY
Sl i leaie i Jd ) BLLSO) 5 sias) o 300 e 5 2 i)l Cina S
I AW ey &) sen ) a2 g (65 U512

In2V
T!/2 =

A-L,(e+n)
B Ll 3 eSO 48 g 1 a0 o (T) Eom
L @z (V) 5
il lig il (A)
G B [P gl Sl (655l e (@) 5
(550!
SHF LI L 50 Jolas () 4
odn L5 ¥ 5 [() 5 (M)] b e Al (3 5o iy yhall odp Al g
Bl 2V BN bl o S Sl J e 350, Al e V) iz L)l
WS o (3 La 3l s 5 ploete WS 592 5 i A 301 A )



ol 3 sl cBY \ o
Lazll jws 42 b (0

651 A A5 5 50 Jolal L3l Sl dwal @y s s

e =S gl U (Ly) A3l Jolas Bagd) L28s aL3 T e J g el

ol B A3y b (Zimmermann et al., 1969) 2V47T8 oy 5Ts Ol 55

(VY=£) 03, JSals bl S ying I 55 LS (3 eea¥) i

Lzl 3y
3 S

:Iji

M Bg e Jalan s 31 L) sl lariall pas jlgd Jaked ey (VY= o3 S
Mol oz g
.(Zimmermann and Steudle, 1974) : ytall

&M@ﬁiwo,&@wuwt_@gch_@ﬁ
Md)ﬁ%@%\éjﬂ(d}&é&\@»))%jb :\_.A.J:;J
i o cmy Il A Sl ada ) slee B3V 3 el e
s o 94 Lwg.:\_J‘(Pressure transducer) laiz ! |30 J) kil ld s
g lhn e 3 A aom 500 (S8 LS S 50 68 5,4
b g e S Aol gy alEYT (3 4 i3 i sV sy ey A150
J},\_Uiz_:u.\o_,acj_z:u;uu@upng_iﬂ\,\_@yﬁ_;saum
ﬁ»éﬂaﬂuuj%ﬁ&_}\byv\é%}\Uﬁo@\wwl



e L0 U vl

J56 G b e Jory B 3 il e Sl 3515 ade Jus
g e Joolan SIS 5 (L) L3 Jslbs Clus ( Sc s 10 5 e ]l
e Ay )b Ay ) sdia e 3BT U5 A spy (8) 5 lu
2VAVA 05, 5Ty San als (5, 512 35\2 35 «(Pressure probe) Laaa )
Aty sLil) Jaria I el a5l s lan (Hissken, er. al, 1978)
Vo =TT e o) L1 L RS s s e oLl
o= S 3 LS (Pressure probe 1) ¥ Jaria Il jus ooy (5515

(\Y-¢)
a,mn\,..L:u *’)-*/'é"-*"’
lad Ay
(Il Begle)
el Jib il rSos> T,
=
Lo 298] ! spiun Jaeil dyos (daglio 2,31
- iz A e ag).iSJ!
Ay dagal .
FYOPS Je L W
S v R, e |
Tosiasd c%c: — s

(1) s\t 55y (P) sSestl i o ¥ aaal ok ol oy () Pty 1 IS
A O B 3 () @) i g Jalee g (L) A3lidig
I A8 5 et e 1 ol A e ok
sl Ba g W1 g s oS5 (T S0 s 0 ity (35,50Y)
(S ol D L) Jelee g 31 pudd SMIB
.(Zimmermann and Steudle, 1980) : yiall



Ll G 23Ul Sl \ oY

ias e laia Us o 8L) 3 Y] sl (e el Ciliz Yy
s g 7S] Jleniadd Ll g 15 ) oo o35 (3 @ Sonl) (gdin ol 20
) 3 a3 ey Sim Al 0 a8)  cad Sl Lty O3, LY ass
oS e Janti s oINSl S5 S a8 5T 2 S
bl 48 2l J3U Gt 4 pio 2 A ] 3 oSy
I et gLl ol g 5 s g SOV 1 (50 +) 52) s gy
G U JURUNIS- D1V N5 Wil RUSUPP I EPCN VR K
NEEPEEIFS SPFI FEN TS PEPICEN) [ R P S OW PRPP Y
(s i) iyl odgy 8, B G o 5L S sl s e i)
(L) elald 3Ll (2) Jdl 5 550 Jalas old o Sl (dslas i
3y all sda Lz e (P) sl Sl g pdd) Jasa ) 5l s las o
Lol S (L) oL 35 Ll s Lagal (S (P) 5 (6) (e SIS O
AT Ml gl § Jara N a5 elS b s 6Bl b ik
e el 3305 3 OV e (s 3 )b e 5l k2 LS (3 s (0
s o s 334 @5 o5l et G el Al 3 A a5
Al g A1 3 Uisl Gy Lo Al
H kaal s as b (7

wwnguy&bjf*ﬁﬁ&u\w&_gfu \‘W\/‘ak_;;;
dearad 31 I S UL LM (L) U 03 5 (6) (65031 S a5 g e ol
O o i Lgdle ) 8L s L e el 205 M ol o5 (e



o L0 U vl

5545y LM A b Slaws (s deies B30e 0525 J) o 57!
ad I Jo sl ¢ Ly A all s o oL Dol (28l A
Lo laiall 3 8 i b day all eda e GIbT g5 Ul &30 A

2 6035 Gl @5 oL wlald e Ol iz i Lo
Jaadly A3 ) oLl igds 3l 30 Lalke 8 Alin s daidl
A3 UL s paad (L) B3 @8 g (Y- 8)

J3 5y OLa 83 o) 1) I LS ame S (L) sW B3 ded (Y= ¢) oy J g
35544V &) oz .(Zimmermann and Steudle, 1978) Y 4VA

ol S ) el
s L3 ady ol ol s <L)
()\-!/3-.-"\5/(.-»)

VIVO XY -y o3l 5 A (Allium cepa) Joa)

X V4 -\ t.i.l\ I 3das 8 iy ads (Allium cepa) Joa)
vy,
e

FEEEETA TS A1 ci.l\ WLty 8 i s (Allium cepa) Joad)
LYY quvb- L

TTVeXo =Y |l s, 3 iy A5 (Allium cepa) Joal

PtY
TTYeX Y V L)l s Lae ils Jsulsdl
(Mesembryanthemum
crystallium)




Ll G 23Ul Sl

Vot

(Y—8) @By Jgidi— als

sV L3 ady o) oLl s <L
(L/as0/ )

Y Ve X oz Y Lizll s 5,8 ads (Capsicum annum) |als

TN X V2 | sa—— O T— (Gossypium b

J:L&YU SLI hirsutum)

TTyaX ¢ -Y il el 335 | e S (Zea mays) 5,5
gt

My eX Ve e el 335 | e (Zea mays) 5,5
gt

Pyexy bWl 335 | e S (Zea mays) 5 ,5
i

Ty e X tﬁ.l\ W tEY o— C:M (Daucus carota) )J'.;.-\
BRty

SIS g oL 03 @l B o sladl (s o g ) S ALV J st

et i 0 Sl OF J 8L Gl o n § St e )
735 Lt Ol 5 Al o el 3 oW | 2318 e danns 5 ke
g S D ) gty e el ol a1 315 OF iy (g5l L
sl (L) el 238 Ol 4 o) 3 6N S S5 093 0l e
badost g ol el gall o 301 Jalan s (0) LA 35 50 Joalang (5 5l
Jsls B OF o iy (6 Y Bk (e 2358) 531 25 ) Ll < Ol
G 451 >y ¢ gtne (Apoplast) LS| B A UINUPR J_;ia_g;cﬁu\




\ .o L0 U vl

LS Y el 3 a5 el ol 5 0Ll VL 2 (ol p ol o
Do oLl o3 (3 sl s Je 55 (3 eV Al 5oa Ly
igde Y ey maladleds Ll i) jam o g La e ol
VYA D gy OLn y85 o) S J 2S5 Lo Iy iy SIS ey

.(Zimmermann and Steudle, 1978)

W o oW1 &S > ()

S S il @) yaa I Las s A5 a1 LU S > 0
‘J.'A_’.,:_SO.SLIJ\CJ&_HOEJ\MJW\HZHQJJH;Z_}\QM\
A5 LS o (3 i gl SIS e Al LI
JSS Ll 5 2 0 3 JUsY AT wgd 3 aels
Mass flow &kSJ) B -

UL S0 6 PR P WA [\ U WS S P S PSR
Gl b e 0555 U adn 3oLl sy A8 b Lo ey chai
A & s 5 g 2 o3l ol el et Sus wlally s ol Sl
g a3 STV cdusall e 3T 59 a1y Jocall e STl 52
S 3300 L) (S s A g o2 3 ol S A8 0,55 330l e
.(\2—2)@, S JSadl 3 LS (Mass flow)
LS el e e S oz, 30801 3505 o b adasndl o )1
Loy die A5l / e VESA) Ll B3 g W s ey a5 dab L e Ol 5

IS B A e ol 33055 e S e 3 e OF S5 (oY 0



Ll G 23Ul Sl y e

m%;ju._i:\_,&;v\chmu,_sj:\_U?;S)\Ju_?gﬁpibwd_,@;u
e lara ) Sy Cielia s aucs i Il e 38 A diias L aadll LS
kAl G yn Laldiay i o aBsme 5 LaS ol ¥ Ayl
Llas O el 3 ol les 3 ienl ol 3 al L)l od_ay «(Bemouili)
omed Uano Cas VI b ) daria ) sbUL e S > e 5L alsSU1 3305
oaise ) 58S P dilae J) JUa S 1 Eilate (e A8 8 Lzl Sl
Ly (0 mes LaS) [Lacs VI o kS0l 330 35yl o SKg Wl odn oy
Lzl agd JLe g o) G55 1S 335 o b e ) 3 s Il
39955 Ll o030 sl Oy 9l Sl S %;fz_;\@_“;\w;\_yq_g

.(Kramer, 1969) i:S

)
=]
o 9 °® o 4o ‘B2
° ° o og
o o 9 g 2 0%

°o o o
-
= L -_-'uu"'djt-*-] °l’f‘-'|

bpall Ol Gglas Cor USH B0 pla) bews Jkd guy (VE-£) oF, JSE)
o0 s e AU e Y EAA sl 3 O peall s gy

Diffusional flow e 345 —Y
S e dadls S Al 3l ol O Gy, all s
oUJ.JfM\&L&\éM\HW&LL&JHjWqu_ii}\
3l sdis e 3 lla G Wlpiie ol bl e e joans 25 4
0L omendl (S5 3oL Ol 3 Al 52l S A0 pa LasVB 13] GLesy)



(WY, L0 U vl

DlasYl Gz s o ,adls ) sen Yy 3l pea s HLasy e LIzeY)
B o 2 LU 35 1 se Sl A8 058 3 kSl 335 s
s 5 ,1aiS) g\i_a,\_q-ﬁu.l_'&c_ﬁjq_ua@\&;;}) ol yml C\é.l_',\
S3oms dles e iy i o Lty oS5 Ll 535, 0L (Bas
O i Dt 552y oy 5, bl L J) U ol 54 (3u05) B!
R e PN S PR P Vi C NU W) O P Ly W e
u&éub.JL&;JY\@J;qdﬂuj_mt&b?\o_otj_ﬂ\\uj gl
e Gy ey ¢ a0 S 5 ailae J) Ul o3-S 5 ilate oo Lol
JS sy caldadl 3 Ol ol S > e Lol 5oy sl olsy

e 4 Jalad ey (Vo) @3,

— Ll OV B Wl
-— 4

9,9 Gt oo o )
% P28 0 60 9% °, %000 (80
LD o%e” 2% '°“'.0 °o d .
o 22%0%2,22° 002 3 8% *e 0",
0800 %% %* om0 g ® s e P

A ) el Sl Jaty Ll plal b e oy (Y08 o3y SN
(0) &= sl gy QL Gy 2 g (@) dnemall

b e J e 41 3 Jizas edon jlas¥ls all OF SaL i
Golsd S o sk e GB s G o B L N b I e B
wuijﬁ\wjfﬁﬁjg\@d}gdﬁﬁb_uZ_L'“\AT



<Ll 3 U oYW \ A

o e 3S o e 2ol pg Wl IV sb o5 (8-8) 05, Jsa b
ol g ol Gl
4.:.5:-\..&5&—@\_&;\)_*.3\))M\o}éj&»él@&\;\_&\éj

(35 gad) 525 HLESY) n (ol 5l (3 3 LeS e

2303 3al) Wiy S o Ak 1S 5 e J3las Bl 3 ) o) gl Bl Bugbo IV (§—8) 0By J gud!
.(Sutcliffe, 1968) a°Y + &x 3> s Shay ,SU1 2y

e SN 5 4l S
) 250 1 i) B G N (P ) S A
9. V,\Ye a4,V )
A 1,04 a9, ¢ oY
V. y,Yo A, A Ot
e y,yar AA, ) 1
o \, YT v, A A
¢ Y, ¥A 471, A \,
Yo V, e ay,. AP
Y. Y, AT A, Y v,
3 y,0A AY, ¢,
— — YA, ¢ °,




\ .9 L0 U vl

;)_A L@_’LM—>' A dj_lMSJTJL_xS ;‘\)_,,q SJL_AJJMY‘ JJ._’.A Ol
s I el 046
o¢ om

- DA
0x ot

Jpadl ol eS8 28 (Bm) &

e (8Y)

e @i SN OF e duss 3L, Layls JlesYl Jebae D
LS Al 380 gy yaisell 58 A1 J) W 58

ol e Jams 1 d-Ll (A) 5

(A) Ll Sl e 58 20 (3 6,41 (Bo)

DLW gy Sug ) el g BLL (B%)

ipme dlas y dme 53U Lacs ¥ 0T e Jus Jls 0] e ddslali
ALl o LeSe el 58 A1 3 G, oo el

glamdly cdidish (3x) Blud) S 13) e dxdyy JLE SV Lles O
e s pl e dsls st 0L (e Vries) b (60 @) o a3
oo Aol (gl Lgalao gl e dly o Blace 71 0 gl e aLalall
et S s pl pmede d sy @ Lag 880 5 L ¥V G any
dng e LY 3905 Ldand 3 e B DL L) WS 13) Lol ¢ Lguiss oy, L))
Ay e Yy e g S g BLucll oS 5] ol U e MV e gl G
S L 3305 (3 ol 5 330 e sl n el s L e o
Y I ey odoa Slas¥s alby o oY s ey SN sl )
CBLIN 3LV At SBLal) el Il ollas s



<Ll 3 U oYW VY.

Osmotic flow %«;)’}cﬁﬂ\ B -y

() el O Lol 3,8l L 05 S5 (olas W) il ) Gl
058 5 ilate JI (a0 L) Ll o3-S 5 ddlate oy Jimy oL OF

Cio gy cdly oLE) 305 S5 LS A alia mead My (52 Jaise L)
(«_WJJ\ & LS «(Semi-permeable membrane) Jaw 43 s Li & b oy

(V1=¢ @) JreAl) S Lfla,la.».J\

Lot G o Mt e 4t sLid e (65 Y1 1 Bl (ol oy (V1) o8 ) IS
~~¥‘~u‘~5—"-‘¢ja°ﬁ‘ﬂ;(;u|) %;U"Q\QF%'.&;EJ’UQAEMJ

M@uwzjuew\gjjﬂ;u\ou$ﬁﬂcng

o ile 1S AU e la i e g sV LW Jl ol sl e dn ST
L sand 3,8l L gl 6,39 Ll o sLLNAS > i g5y . o) Lisil 33
e L s Ll S 55005 e LeniiS 05 geneV1 OF aa Il dinag g
Ol sz VI 3 a5 0 g o SUp sl 2 Y1 Basy > skl s )
O (o b s e @ s ela il 3 Ul s el oo it s 5
G ~demis T e e 1 el O pa JLBI R § e Le S I
s LT ezl e a5) G SLas¥N s all e = Y1 3 Lol e us]



R L0 U vl

G35 ALl ad Sud (A alladl O] L) ey oL AS A sac 2 el
3Ll oda 31, ) Sk «(Osmometer) jie g ol ale 3oy &5))_6.“;‘))\
o ot Lgtos om0 O, b (3 bt e 4 sl oy o Ll

WV=8) @3, Sl il el G slasdl a4 Ul e b o3

— Js=

Qe ah sLis — sl

o g il ewy (VY-8 S
.(Sutcliffe, 1968) : ykall

31335 J gt 38 5 alus s o1 (Pfeffer) s UL (Jl_sd\ O LB
Qp 13J M\M;W\J& Ul GU.\:&?‘:S

i plug (F)) 1>



<Ll 3 U oYW VY

SopeII A (W) 5

S 3! Lar2ll () 5

b (K)

J sl ==V

((Ra‘oult) =T 31,3 <l Gl 489 Aolall odia oy el 1, Lo g
S ol o 45 seneV1 5, cdayy Jib (Van't Hoff) Cogn sl
F JWE (65 gons VI Al o3 sl 3 (R) SN ol Jortans 1

-Y,=n=RTm

< e (R) e

bl ) A a5 ()

A 8 BLaS o BaTs g 5l G581 (5A 5S AN (m)

38 el L1058 3 OB e Gl B e M LB s o 2 s
AT oy J5mls 3 0 g mndan 59 ,S s plo s Atnd e o yill 5 o
et 33 S e O sSeiw sldall e 3el, 8 OLs Jaria Il ey slday Loy
0 5-Sus Joadl acd elacsdl e 33l G Ty s U 0L &) el (3 e yeY)
Ll ol s OF B patyy g Sl Sl e St s odon Lol
Sl ae it s oded Sl p S5 (e 50l Lgpad ey oS 351U
(s ) pola sl 355 a5 10y 3l U bty e 28T 55 Sl
Muﬂﬂwv\r e G A ey el ;“L;.‘.’t—’fgrl"

el u gy yola ze¥ls s 5 ol o 53l 0 3 Ty (Sl sy
ade b alladt s 3 0 5SSl gyl o) 01 3,91 £



VY L0 U vl

P QUL FOUR ) PSS-S [N U NS PUPU || E N P
sl 300 (IS el pnabarl) o sl g 8,8 0 S0 Gt 5 ol
.ﬁwy\k}ﬁtﬂwwwgyﬁj
SIS i) (5 eVl e N o 5 femtan 5wl M e 2 S 3
O oS J oA e J 2o O eyl 3 2 oy o0 il Uiy 5 g il
¢ s S U A @ AL g by WSSl Uai 5 05
Sl (SIIN () (6 eV dgd) llaa s plidid SIS e 2 3V
S e Jdo s e 5)Lad! 3 WLz ST (65 el aaa ) Lous
26 o Aty 0L 1Sy « Ol 5 5 o) B GULD ol g 3 i)
JSals ¥ 16 sl (W) (65 el dgem 53 59 Sl I 355
335 Il Y= (sl J s 05 3ol dgor OF sy Viny
YUY (b WSl s ptn Ui o 05K, I 1 s OLS s yad & o
Lal ¢ S0 L el Mg Ld e 6 6 LL1 (3 dalall 560000 Ll L IS iloee
0555 oy SN 5l Ll g 580N (e Uaaw y dasd (059,018 dil g a0 515 )
o= Dbl 5 ST O) A5 sansV1 5 5 gdd Sl s] 3l tsy L Vs 12
il ay e Bslaie 1) e 135 g2 055 (KDS) Laadt LI
Ay ST oY 5l Ay dte SIS allos VY E - 4 e )L

Lls) 055 oI ol p¥lsue 0L (aladall mle e 22 2SO JILSS)
UJ\A\M&A@})&?J}UQP\MJJL@Qc-LUCA%jJA:A

\J\_,aj.(ﬂh SJ‘RK_?'J)V\_;;JMLBLM Z,ZO_UJL_E?.%GJ\)_M#TJ\_P



<Ll 3 U oYW V)¢

sl s Y sl ol sue i el (65 eV A Ol olas
A iad] 35.Y 512 05 S0 csls Lo ialdl g5 e ol 2 2 0L
Gty OLS 13 Lo (Osmoticurn (5 5 p—ans¥1 dganld 25 5801 5L 6T) 1ALl
Mg 050 (Jlie I A2 (s (S5 (i s s oL 0510 o e
(Osmole) J pas¥ Ly 03,y Lo Mm g ISl VYV = (ol Ly o
sl Gila, 0l 1 Sl 058 Lede day La 100 W - ST
:&551:3\5 ol oW O gla) dglally 4l

ZRTm®
Y=Y, =n=

PN @) e

Cled) 2534 0550 (m)

i pecY) Jolas (@) 4

BALISS 5 50 1y U

OY Jdiy s Il e 18T iy pSOY 515 ol 35 pece) Jslne O
13 5 eV Jeslaed s I el ¢ g 00U 50V ey Jaey 03LE Slin
Lls s idas 1o 0555 el ol e Loy Sl O el Y80 ) Joas
D3t (8) 05,5 ol s 3] Bl L lzel o K6 S8 10Uy 2541 3
= i SVl o s 5 Sl A eV oMalall o (V) o3
(G A O30 G )



\\o L0 U vl
Liquid to vapour transport yl5uJ! 1 JJ‘L-J\ o @ —¢

s s Iy il 5o b e Lgle e STl s UL s
OVA=8 @3, JS21) 5,Ud slall J) Ll shall e sl 35 e

Shleysbow  Blwl
PAN PR PRA )
k) slis g j8 dd o sl Sl )2 8 plal las i oy (VA= 8) 0By K1

sUI % dile 3 By ylisl 35 1y ) 1 e Yy (g iy
.}W\j

[PRUEPS IS TRD) | NUEY P S OV P e R Y e pR e
e kel Bl )l (e 28 S Boe e e Ll Ul Ol 5
O Bl col LS G 1,18 5laS ae 2S5 |51 HLseS oLl agand 10
A e )Ll 58 55005 o el sl e 5 LelS5 o S Ul ol
Loyl I ST 0 5 My BL S LU ol gy OL 8 (i) (e
gt Aoz g i)

Sl mag ol (e Ul S 33U e L) 1YY 3,85
o all 3 e ) dga s (65 pens ) dgd) G VA ek 354 o
s LS S aenr 3 555 30N el b O e Ll (gLl
(VA-8) &3, S8l G e g



<Ll 3 U oYW V1

Jsdemeas sl el Plasl

oOe - Fo” - g .t [ © o
* . eo® w0 "0 000 T
i P e e el O B Ta e
®o eo0” e %[l 10500 floeo o

= [ r

LX-
o 0p
0 0o

(-]

o

Ol g SN o O Sg Skesll Y 8 bl plad) oy Jadad oy (V4 o5y JSCE)
(—=) &3 )= (@) gy S Baz gz 055 () (B O A G
W3S 5 Bt @8 ) Wslaze O pndt IS5 (J gl

bad) 35LN 058 3 (VA1) o 5, ISl B A e gl
G i OF bty Il diite 4 sLaiS e dsladl e (O) (ol
slald lanl 55l (653 E it ra ) e () 5 (D) G A 2 L
3 sl ()3t 3 LA () 3yl 3 I lai o 5 S e
10— Lo gl ol () 3215 jia N gsle ol g
M e med) o | ST ST g OF (6 Joladl dad SIS allne
At Ul (3, 3 LI L 05 S Ol Ay 1 ¢ sl e
8o | Ll IS alilongs 40 (sslas () 5yt (3 (65 5o
o) s ol 528 5 3 pard |, JS bl 00— 5 ISU A gd b
sl s Jte 3,784V (slus L NN b JI G mdia 8 5LE Lon
Ot Bl i )3 3 e OV 1l Al s, A L 3 0SSO ekt
s Jola sl 5] i3 (3,5 O Jslad] (e yiu S o |
P G Jola 0 VY5, 01 gl bl ANVT (sl A
(ISl



VyY A 3T Sl
Electrical flow Gfb,je_ﬁ\ Bl —o

33 (msdd) @3, G sl S il 58 5 0T g sl e
slial) ol e 2 S E Jd g Bl Yl ol el 3 ol 3L
O L s LKL JE JOU PRRVPIICI X PR PRCIE S [
Slah) Sl g, o b s Sl S g s os s
dgd) Iy 5 S A I SLs 051 (TS o O) S s (G !
Lﬁ;i_sb.dt_ama_gm&f_@_é@@;a_,@bs g sk lia OLs JL, S0l
CIERRK FENER Ju - PERPTES NN DU RN PN P
oda Lulyl yaadl s ety nSULall ol g xSIV1 LS s Ll UL
e sl ol o 33us 0L ¢S JJ BLYL. Bl 330 WLa s skl
@l bl odin oS3 1y ¢ S 168 dger JLt (5SS ooty la s (6
5 gl O yn Lo lm s el LS 550 J] (605 a1 amy el
& 2l B Las g g yan Il o diay 21 g (Electro-osmosis) 43l ,¢SJ)
(Y=g @3, S Ol 5T Jany

G Legr L3 65— S S G OF Jsb (0 die 31 il
Y] SR I PY G UICOREE y B JE O W US- [P SN2
33 5,8l OLs aS g T 6 g smadl e Ll L0Y) o sUize VI AL
3L, oYLl s o 5 Of G OLSS EadYl 0 05 ST U3 oy 680
PIU BN Bl 5 oS Ll 3 3 J o5

E =1mV =3.2 MPas =-AY¥,



<Ll 3 U oYW VYA

‘++++i\ —————
————— ++ + ++
e R R ekl - F = L
-—== = + + + + +
m _____

— t

e e s L) 5 o) 1) gl i o il oS30 ) 5001 (Y a8 oy S
sl @ 3Ll o Gl o o Sl
. sy (Sutcliffe, 1968) : yhaall

 gmne 033 Lad JLab 550 40 0555 45 (g5 eV 334N OLS Lo (s

—Om Lo L g (3,8 e 038 0T ol (54 JIudS) L
edade Yo = Ve

e e eI JLaSH Cinas OF (s oIl LIV e Lol o dn dny

Ly S5 udll b W aase L odgar ddlate J| L)l odger

LU A8 o Jimas oLE1 45l el by dalaVl i bz § el u g Ol

1 ] jans a (Price, 1970) VAV'* ol a5l Lo o

JaYI Jul

b)éujjw\u_ag_oogjafbbdj_lgcu\w}_bb
Qb\jéﬁw‘ggao\'ozj\ﬁ



R L0 U vl

4
:O?\JJ
Y=¥+Y¥,+¥,

L“Qua_u:.ﬁu\.x_s 4}@\@)@%&5(‘Pm)‘9(q’p)@&ﬁ\o_ﬂ
S e e (65 sen¥) dgd ] da ) B sl

RT 1

v Nw

/i3 /gy i T AV (glyy SN CnlR s

e

(AS) Lallas G 53 YAA =YO +YVY (g5lusya ) Al a5 (T)
Gl o) 25 050 e e il sUl ez (V)

T VALY
sde (g oluy31 01,0 = 00,0 (g sluyy el ) 53d1 e SII(NW)
DY) sace e Loge o 5 L1 (3 +Lall (Moles) dpel 41 2ty 31 01553

IJ L2 3. (Moles) 2ASU1 &l A1 45, 54

1Ol QU3 e e

Yeo -=(070+000) @yl 2 J(YAAXAY # 1) —=(g—enVI ¢4
ISl ¥, 80 51 6 92 Lario

¥,80 5l s i Y0 —= (el u gl = S U Of ¢
ISl



<Ll 3 U oYW Y.

G Jud

s Al e e ol Sl sl b )l ze L
Loy You,l > dn s die ol ellldger Aol 55 Sl (e ez
S>ly o>

J

Liio Y80 == dslay gsmend dgmr e Wla = JVIJLAN G
P G el (JSblnss Y80 = 5l (g5

=W+, + ¥

(W) LUIS 5 vl (55l a1 Lol () OF L

o i)l dgx +YE0 == ik oy sadll day 5B

13)

JSlilre ¥,80 5l 552 lario Y 8,0 = Laaall s

It ISl ¥, 80 5 65> i Y80 gy 4 ST
i el g J gt G5 Jalad)

S Juel

ol iz de s Bl oy 05 ey Lo s ez Wld e
b A bs Lgamem 330105 LSt Al Josls J) gy LT OLs 2 oY o
LY e S A G e I S e e 3 Loy A
S5 aze Sy Sl et J) e B ) o 0T B8 e
Lo Sud T dpde Glen Wi Loy s oS sl e g5 00
e J3 e 0 2 3l die T o e OLS LS (A58



\ Y sl sl Y

F 8 70 5 LoV Lo

o 2l i e L5l (g sen¥) i)l -

(M) @l die sl (o) pen) lariall -0

LS @d | s (F)) L il dgr -0

NS PES RN CRER P ERNRWRVED ERERINVESEE

J&

o ) 08 58 01 (3 el J gl 2 B i) s e
) i Moy ol D ) e (o S Ll g2 e a A 3
At Ll s Il Ll 3 (g pen¥) ad g 05 S5 5 Lgtel L1
1 Jiadl sl el Lo die 05 S5y L J s doeald (65 ey
o= laVlelay e 0,5 i ol 2 > (Flaceid « 3 e 2|
i 5 (Incipient plasmolysis) &3 311 s ;LI <5 ,—xy La 1dy (g 5 A1 I
s o plall Glusld

ot 1 Jgila s g5 +,05-8 5 e gl ialll su £ -
2 W) (Van't Hoff) <3 o 51 dslae

-¥;,=RTm

e (DB G o palls Sl ke

30 o X ) LA e X S Al = = el agd
dallall

$s= Lio VYY —= YAAX AV X v 0 -=

VY — by L85 Lol ae 35l (65 eV U gd ) 0T (4



<Ll 3 U oYW \YY

Il VYY =l bsiso

P S emd) die TS (g5 eV At~

e 180 ol dpiln 55 00 7S 5 uie T e O S
: JUE W) el ke (65 pensV1 g OB 1Y LoV e

YAAX 4 AT 2 TX 00 X 80 == () gaudl g

Sy haro V) ==

=3ty SV o u e L (65 el Al Ol
Il VAT 5l & g W gio VT

P SV ekl e Laiall dg

Sl gyl laaa I sl Il e 55 Y LS 0
JUILARVPRRRENY

YAAX ¢« dAY 01X 0 Y = haaall dgs

J&wpwquiéﬁwta:
T L ey i

=W+ V¥,

IS llrs + WV - T o Lo TV == 64+ V)T —=il ) w2

&I Juedd
ijﬂ)\jsaYoBJ\J_;-‘Z\)J)QJSQLAJ\_LGHH‘L}&LUWHL_A
AWAR éjuw\



\YY L0 U vl

J&
0l
Y=Y +¥,+¥,
‘J—é—ﬁ—“ éju(Tm)j(Tp) ¢ OTC%;-}
03]
Agdls ¢ S gdh ) gl AW sdn J 2o 3 ) s—asV ) Agd)
t ol Dol 3 LS 53 sl sl (65 oY)
RT p°

In
\4 p

Y=

er;.n <L — ol > 3 I LH;%“ bia )l 4 (p) S
Lal (8 (D) JLall LSl 35t daia )l 5 (p) Loy (Vo v (s5less)
ol ¢ G LSS D pe M 2
(A5 Vo) @l PIAY = (YAAXAY D = (65 pend) agd|
Ly Lo VI -=
Il V€Y -=
ol 3 sloll SO agdt = (o5 pantl Agdh 130
Lo barso V8 — =
I llew V€Y —=
el el
1,0 Gl i wgx LI LU T olads Sl 0LS 5
I ST | S P-PUN b S NP | PP PO | [V S Py | C A e




<Ll 3 U oYW VY ¢

JSalloee ¥ (sl Llai ot "OT AW ) Lary ¢ JSillne
CREIVPR LY S R NS PSP R | W U SIS D5 PUIDU | NS S
9555 Ly ol e ol £ éigéu@g@ow&\
J&
Sy dgh) +laa ) s = ST LI g
JSblrw 2V ==(\ Y )+ 0=
Gogeedl At + Lzl dgr = IO O I e
JS bl Y ==(2 A=)+ Y =
Il 0 8==( 0 ¥=) =0V =20 =T ol | o agd | 33
13)
(paidadl odgr didate JI Jladl ol dilais e 0555 UL JUis) &)
PSP R ENEPE ARCH I b SN ES DR SN EPE S PCH LI S SN
Al

Ol G wlsSay sl dgr o8 B0 (V-8
YL 0 dine (3 eloll IS gd el o Se dilad) aiolsll s
t sl 65yl dgdly aadall dgd (b £ ges]
Y=V +¥,
A el O VI A e 13 Ll i g 05 S ULl i e 3y
ol ol SN gl o3 o SCall a g (e plas Y1 oL B 50 0 5SS



\Yo L0 U vl

ooV Gl o SIL S Gy 03w LaS G, b sua 450 55
| gl ol s el am NN 5)LEY) Jam aos Lgle il (g, o)
ol e Jeaidl e a3 e oo i - pi sy ¥ JL21OY
.(Barrs, 1968) SARRY
stoll S agdt ol G b —)

OOV | Y ISP O - VP W S WP W1 I S PN | U [ IR
G Ol ST AL AU 3 01551 (e dazay Lo L3L00 Ll f (6 5
oSt 10 Lotseten ) all Lo (pne i e O35V 5l sl 2L
P oA (3 WS U b bl e

Jotgedl e OV 591 G b

LM s 0155V sae B 583 o gy dalesd) §dall s o Jea ) 13
J.gufwmxwLL;PTL@?&J@J&\JQMJJ\}L@?H@J\JT
slnie Dl gy g5 slasl) e Jas ¥ isle ae S 2l (3 Ao ke
o= e Ay ;=) Jaa g e U pen i olal paa 0L (Lagie | S8
e TV 5T LM s s Ll g Bg ) Las A3 s Y ey L
G I anud o Seln o g3l g a2 oty i
(Isopiestic or Jolazll J Uy ade 3llay Lo gy Aol (3 dgd) Jolay o g
s peio J 5121100 05K OF 1 3L ;e Lles 5 isobaric  solution)
o S 5 o J o U3 0L uadl Ol 1 S 1 (3 syl I
) o 2 Oty 31 g ol S Lgla s g0 J5 55 (oo 258 5 O
ATV =8) @3, ISl 3 WS dagdll Jai 5 eS ole 11 SIS 13)



<Ll 3 U oYW YY1

<\ d‘,l:q.“_,‘".) f
+ 4 ulaslal

% aE W
-

7

'

il

z N N
doalie= 7 EoY AN

/

.

b

g J._g-\j::.‘ c‘\.’d\ o dadS }T P.w:‘\ &J."fd:\xﬂ\ a.fiu.b pldsual .(Y\—i)‘gj) Jg.i.\\
el 85yl gl g el LY oy agdt Ja e d 3 (1) L ST
(ST gt B Y e ab il ek y B gy ()
AYy-¢ @Jw\)wiﬁ?ﬁ&cﬁw\oﬂ%ﬁm@jg}m

— St T T T T T T
. 1
SO (S wYiks
t \

= N i
11 N 4
Tt b
-y o i
F e

(7)) = A
&+ .i\ ~,|\‘ .,r’ .,il A .,'\I .,\/l

(JSblona—) (55541 g

Moy ! 039 G a5l B2 Jslonall 5550 dgh ou BRI (YY) WB) S
S5 kg a8 1 s
.(Salisbury and Ross, 1978) : ylell



VYV L0 U vl

b SV e e gt A S s | S el s iy
ilelall odp uiy ¢ el 3 A8l o) 55 ST et Lt e A5
Aplaze S ol s & gluze lual) 0555 Lote Lulis

) ol g o Bl 3 ()

S as5 G (Cell method) & Jd) L3 )b (5, Lol oda au 3T s
Mo 33 80 Loy G b e Lgame (om0 0l d) 5 (3 LD
o3 8l 3L 8 2 Ay J A4 J] did! Ja5 Laday (Camera Lucida)
S ST i el ) el ‘qi_pv\f_w;\tﬂf_@uuo,uw
0555 Ly (Jeo Wl emd) (g5l i) e JI 5o )l (S8 sl
Lo iy ol e ot ) SO g (g sloy S g 13 05
3 e a8 L Jall OF e 5 yde dgary cBy e Ly yhall odm 4 dlas
s el Y1y JIBLLYL s (Lgre s, s 5, o n e SIS
Aads b elad

Jories S I Al b § el 2y 651 i b Sl
Sl e L dpa bl S et bl e &y don T asle
ol ;ai 03 ey o) B Ala ol gy J g ally et (3 & slse
g b oy Y (eI Dol J g A ) 58 ) (3 i potae |2
e s Gl g Jo Jgad| @5 pag cad

s G b e dalal J s nm G (Meyer and Wallace, 1941) 14 ¢



<Ll 3 U oYW Y YA
Q_ib(\‘\"—iQJJSJJ\)P_“JJ\QOL:L';)AOL:LJH\}L&M&\@;LLU_P,
G L B85 aie 51 05501 (3 il Ly b OV e sl g
\Q-V\g_i:&'_w(du‘oJJJT\_A;.J)\_?d\aJ_AJ_’lAGﬂ_ﬁQ_AJ.d)_M\g

AYE-¢) @) JSE G deo 4l 5 (Sutcliffe, 1968)

= D0
@ & AN

ST STy

ils gd S s g L) B el 53 0 Ay a1 L (YY—£) o3 ISCE)

ﬁjwwtwgguywj\uuyﬁjépiuyﬁu

gl 3 elolll 550 s e Sl e a1 3302

L sb olelas ol o1 Lagaald Lo 1 (g ,2aS0ly 7Ll 5 ot (g a2
Al g Lokl oda Sy Ll Blu oy



\ ¥4 sl sl Y

st

-
4
]

1
%
1

. -
P
1] \

|
N
-
]

-
(A 05 PG T/ 05D G Bl

L]
-
A

- " 1 1 1 1 1 1
e £= A= AE= V- G- CE- CA- Y- Y-

(S dania) 3y W gl

(A1 skl (oo e/ 1) Sl 384

O3 i by (0—0) ! &y bladl o e sl g ot (Y E—£) o5 JSCE)
B Sl e BB aadll @il slid) el Co (0—)

g
.(Sutcliffe, 1968) : yiall

S s 3 elhs M 5,0 S sla e Sloa Laludl Gl G
Bl OGNt ¢ 1Y U s e Lgiay ‘G,bﬂ\ji:\_,u\;u
O (bW (2128915 ¢ I e Ll 3y s o s domusY1 (3 A
NEVERPRPY S By P 7 U (NP SN E S P [ P R W
i) 3 elas Y1 palae e U3 J) Loy ol
JE ol 5 e Bl G el (Y
ST e A s Ll g I AR S gy b 0
NP N WY I | V| BN [ | NSNS 3 -1 55 P S P P S
J—H gl W e 5L gl e Bl o (Chardakov)




Ll G 23Ul Sl VY

FSA Sk JI ;a2 La llleds 35 paE 008 (e Jpa )
e et 0555 Co Sl bl 3 o 55 et QN 52 1S ey
ol Gl GO e e By e ga (ye 0y 3 1S 3 i
i8> 10-0) ey Il oy e b b Ay il (g, 2V i el 3 pb g
Saolas Aol gy 05 M1 ol J g 121 e a8 s 35 o5 bl 3t
Js 8, il e 0L oLl Bl Jaay 3 o 555 &y gonne &y pad ]
15l e ey el el OF (6l L STEBUS 13 ool J 21 OF (e eSS
ST JBT S 15 el 11 OF e S5 U gLl 15 il ket O
il 3 pieie LgilSe (38 ol oy Oy £5Le (s e jom A3 ) OF
S 3l ) (3 LA g Ol i @) 23UST1 OF (e 5 U L plae
OLd Lyl , S35 LSy Jallyy )Lz ¥ 4y 50l g J st 3Ll g
b lisly 5, dll s J) sl D) ol dolase J A2 e J a2
Lo gne s 3 W ks OF Ll g 3, el |5 abas OF Lsf ool I 35
=Y 355, dadll 5 ales Lead > (3 pd 1y 58 2l (3 cnam sl 0 5L
Ay Jal | 0da G (Y0 8) o3, JS2015 udais

B i AW G, b e Jua Y1 e ST S IS 3 LS
B Sl eas ¥ SUactr 2 pad gy o)LL Jeanes o)
NREINIPRPIERIEERETE s

TSI e Yoy SOV Jalae 3 i) e ez 6,51 4y b Ala
Dol J gl e J g bl o Sepdlod) e o >l A b 3l ¥y
oSSV Jolae (ol S WSS Jole i Y Lekie el e



N L0 U vl

~2%a

G Jaes (@) &) slall IS agh) ok O 815l Ay b s jan (Yot od) JSI
o (il Bgke s Ao oty Sledll U 125 ) ol 0 o 08
Buglp o# @by O Pt o 8 b 8 oy () 8 )il Loy 65 o)
e B A G Ol @ 8k Jus) WSl g 08
el g SIS el
u@é;ﬁoﬁ{iﬁsuyo.:\_ﬁj ‘G:w_ﬂ\c_(aj.)_u.jd_}dj_buﬁ
Al W iz 3 LS Jalan (3 i) e (e 2L oL Las Y
) e iy O ey o8 (om0 0350 ] U 5 ) 3 3540
G g A 22 O o oy I odn 3 2y pola el Jias s jia
C:MJ\L}L;&‘ .‘L@.;-‘ ‘:gjLMi L;U.‘ odg>
e AE o e Uas Y o m (51 smdl s 015591 3 ,0) Al B, 1al



<Ll 3 U oYW \ Y'Y

Jls i ¥ Ol ol (o1 m 9l G LS ag IS Lglle slaze )
3 Al GBI ) s J s el e il 3055 LS
iy b Meed Joaadl L8] eldasnl e Bme Ly b JSU Lo (o 35000 el
Lot ey Y s e i 350 A all 3 0551 b )
A5 G, lall odm (3 J g eSSl Jlamcal OF J) 3 L) judy .6 5N
O oty 15 gl s J) oy ST e VA 2 my a0 b

(Carbowax) 815 5,8 Jie e bl 35Le 51 J szl

S A R C

a8 1 pae (L) 0155V (e danas o1 Gl e S sy
o S e e Bl sl iy i 1 s A5 S luld)) jaa
Sl g, 3ead,e 43 6l eda Ol ot ) oLl Lo g o slade
LM il O e EI Azl 3 (65 gmees Y Al By LIS
G oS Bl d Sz 0 3 5 5 pde J) Ll SIS s (550 A5 Lo
ST SIS L I Y | B JPCIU P S | S-S B PRI PSP |
G sldasT & pa > 33 La3lE) o) SlblasV) o a Fla] 05 (e
Lok

Yo Dol b OV -0

S s gt LA A e 3 g b Gyl el s
(Y1-8) o8, JSalg iyl e 3ol SOl gl 5l g5 31 e S
s cblane e 0y S Ll ot G L bl Ol 580 o
o i it et e Biale (e Tdpdag s 0 Y 52 La ad)



\ 7Y L0 U vl

B3l () S J 1 o G il JSU) g o Ay ) o oy (YR 0By S
i i) skt () 5 )Y odgr Dy pall JS1 U & as By il () 5 A0Y
G- padll DU oda G 5l Ll (—2) g sladll 2aS-Y (36 830 (3) 5 rlx
Al A% 2 G pho Gt G g R A 2
.(Crafts et. al., 1949) : yuall

Lol g ol asle g ol o), L1 2555 LalaiS dall 51 J g 21 (58 050
LI 5 ¢ s 2t Y Gt Bl IS s el 50 LS Lo 05505
&w;w\z;udwg.w\j@k\t@jﬁzﬂa‘&,aw
e b o J ) e i 131 L e Ladte Dol (S8 Eo Uil
oy dal) AU il odgr sy dcam iy Y (a3 o3l



<Ll 3 U oYW VY ¢

\J_ﬁij cg}jufw%}L@Lﬂj&ﬂ\y}w‘sj\}\biJéw\ﬁb
Al ol LB lls & s O gllall e 3l ol paY1 B

b s Ry Al 035 Gl WL L b a A L

3 Js 2 33y Gl &l (g3Lissy a5 tall (3 25501 Al
S 3 S LaSd ey L3y Jall oo oy S iy ol s 3 ) ol
50 52 e L el ;3TOWS 3 0 wliaig cleatal 4@ 10051, 4 4o s
ol aaloday (L sl ISl s o (YV=8) o 5, S50l 3
S ettt Ve Dl A p ol S S Y Sl ples Sy
A3 03 A 3 Mg dela A J) ey 48 Sl b Ly (e Ll Ay ylall oa
5l edm dny dndall Ughs B 55y LT 2 e Ukl (3505 oy

//;:://///.‘//Il{//l/// S SIS, s \h.‘
AR L
blks ary Z sUaall Shwls

By el B

dal>- gre
3l esle g
Y

el o 1 ) D151 B il e ey (YY) o3 S

s g
.(Barrs, 1968) : yball

Pl 055 o) ol gd e pastlodn (33051 A ol Lol
Ll g lllS ay dolallibsbsns Jlolod la i b 2y



\Yo L0 U vl

dezaiy A L gle g ) LI GlsT e olie Lg adsu il
S S A @ da e |2 05 O s e Wl B e gy k)l
WEENINEY PP I YRR PP I VDY S P Yo
RSP RS T JYS SN PUPINEIP & P DI BVINEE ) PN POV PP
Ty all sds SIS w5 8,001 3 slald JSU agdlsdgr Jig S 15,41
Gl o g S gl e e iy ol Ll Y] YN Dl G iy
SIS (3 adlss] o331 0 gy S ST U5 e ol 03 ong Sl o
e Jguam) 32 GlS o g gt 1 UL L8 2aS SIS 5 5

ALV 055 O (g Ly 51 S5 515 ol 6 g Lanis

ol yshall & Bt b 1 1yl laie b (Y-

Ll o OISV EaS2 50 o B hall ol (3 Jonies
Sl il ol Ll sb M1 ol Jaladl dags g
JSE) Jaladl 5 o (3 Ao 5,18 Lgd s s J5Y1 iy ol
sl Jandy (A3, s e Sl e 5 5e Ll (YA-€ o8
140 ol Sl Caa ) CBIL A, e ol 5T Al olald
FS 3 g e e o Y (o +10) ol 3 plisl o5 (a g o
G 2 @S g eSSl (s s d | oli s w o5 ¢ o )
o= @il asens Ly el dmyy Al as)l - A o s pla
SETE S IV L JORNPS JUE S S Y AT P ESUI (S (Y ERNWRES R RAR J0°
gL Joram g ol J5nls J) o @5 g BL35 e 5l G, all
Say 3 e sl Lilae a5 ST (5515 e pduS oS ioll sl el



<Ll 3 U oYW \ Y

JECHUF TSI UNERPIE PIE S PN SFCOPE 5L S Dy NI PEW
e 5 Jaat Dol s 5l Jdone sty 5L Sie o pd8 e 3 L
eI PCHP T PR PYUR P PP VINE -2 PN NP Y /P U
@inswuzd_gwa_ufa@_aﬂxgbjwouswxo_;

OV @, s Y @8 Gl i) o 500 50l

Slossl adsa () S By 5o dgr b B g & ol Jadaf oy (YA £) o3 KN
gl O b (3) 5 8 slad (=) 5 8t Basl () 5 B4
Aol (@ 5 @Sl B () 5 deblhs il (—2)
.(Macklon and Weatherley, 1965) : ytall
ol Jaria 3 ) e Ses Lgd i 3 501 A o)l Lol

i 3 5o g MM |15 O 55 iy sl Ja 21 el g 10 )



\ YV L0 U vl
:k;aj:\ii.gbﬁ)bﬁéjssL«S;L«ﬂu@\%bw‘d\éJW\

YV, = RTIn ¢/e°
vV

Lead T U e (3 A 1 O e g Sl 0 OLs 5 g

S5 pd3iy 531y (Thermocouples) & ;1 A1 eolo 935 pddeay
e gt 2SI pa I3 ¢ 531 01 5)5 . (Thermoster)
= e Ller b T 1 A ol 3l Jlen oy )l 3 b O
ey oMl i 0,8 e S i) 3 Sl dall elde
e Sd 3 b o5 A ot a g (Seebeck  effect) w3 8L L
Il ey 08 e g dme ) A 3 (63 e (3 Legrio sy il
I G (6 s LS LS 0L 551 iy 3 i o 3 Lagnioss
it e ), s (3 6, olny (SI(V-Y4A-8 o3, e
Ol sl (= O SLy 168 5L 8 Gilp gl 3] - Ao 0 e e S0
5yl s bl aoday IS sak Ll oLty 3o (5,515 3,5
& Aa Ly ) A ol g3l e i Al sls dgar LB 55050 3 il
=) o3, IS § o o bl (1A il 905 el dgr lls
\«oAL_:L;jjwu_:wouww_»%;J_s\%;J\J_;\@;J-_LU(Y—H
S (F-Y8-8) 08 SN 3 o e a_wll s (Richards and Ogata, 1958)
B s AL LT (B2 8 Ddone (o il g Blaery BLD) (3 ki



<Ll 3 U oYW YA

7N
o8 N ot t
@V
" - \ & /
v Y .

T+' AT

\

G ) iz Hdl (6 e o o B8l =Y L)) 1 21533V 3 b (YA W5y JSCa)
8 1a—Y Ll yny S 8515 . 5 T ko P o B0 1 B ys

Gyl 33 kb s s S
.3 yau (Richards, 1965a) : ykall

a3kl pddul sty (Chromel-p) oy—e 3w 515 (Constantan)
ke B 10 ae g a il O B VL s e 3l O (651 -4
Sl galladea i olel @l 3 LaS 50l ) s 5 OMpdai e iU A
Sl S O e (o)A Sl m0350) Do 65l el 301 s i) )
e L e s> CBLSES Ll Ly o lE el fsb Aoyl 5
6 el Gl Ao e CELSAT UL 0L Ll alad sy s Al )
Aol ol @iy Lal Aol a5 e sl L el e
OLs (st Ts 5o ke ) ) A olsm a3l (e GLl g5 31 Ll e il
A i dee coS ledie y Lo il Odone Ll o slo s b o5y 0y L)
oGl idles 05 (e dun e gLl - d5e SU0) 3ol 21 U35 L
a5 Ully 5280l 3 L pne |2 dla sl gy olsl, 3l L g 5 LS
.¢j,ué,u¢\w%;J\wg@w,u@yj@aﬂ\gbjytw
SlosY 3 el dgor ol ptscty S Laldll e 51 s O]



k! LU LU Y

G Ylodn Jte ¥ oV le Soa O a2l Jp 2 olie
Sl 3 @Soud) 2 Wl ;S5 LS Lglel o st ol )51 e S
S ety o s L Ib 3, o (Frm8) a3, JSE 5850, ol
St S St o 93 (V)= 8) 3, Sl el i1 A ols 5o 30l

3ol Wslall Ao 1SS (651 A1 5330

- A =
(o) K%

28,315 Wyl 5358 (@) 5 o () Sy S oo ST 350 (¥ — ) o S0
TP dses—Y 5 iblas Ll —Y 5 hol Wld e dusl —) Jo Jw
=1y Bl oSl im0y = sl Il o g OG-t
s M =V (por, 0 ¥OE k) O oy S i
Aad) Gl —A g (e N G R Ollan S
.(Barrs, 1965a) : ykall



Ll G 23Ul Sl Ve

oM ake

Jes S

M\M}

Ol

B ol Aol dle g1 G 6yl H g g3 5 Ay S Jeolid Jakd oy (P8 By JSCE)
.(Brown and Van Haveren, 1972) : ytall

P g Ol n g Sl 0dn e @rana S o Lo Js i1 (e

§|PUCIIY FUN PRSI ESPP IS PR WP T Y B SCLUNE (PSR PICIN) (R SUPPS

@) 3 3 cwad s Gl U e Jus LS Jaall e 0 Y

PVAVY o yin OLE5 Ol a1 VAV ) (3 ol e Sl (e A e
[(Brown and van Haveren, 1972)

U S i) ol 308 oa SO oS ol oMl e

iz > e Ol 3 il by ) LY ) Rl U e Ly Al

ﬂjﬂj\sg\ﬂuyL}J.U_:dggﬂ_.ss‘gﬁﬂ‘)ji__géfo\"SJ\J_;-



\ 8 L0 U vl

U 3o A @5 et (2 Sl 3 5e )b o) (g0l
(Wiebe, 1981) 2 VAAY .y s Ul L S5 LS Il e

Jiaiy 3 e e Jpa =055 g2 Vled as plal il

L e Ay 3 Olel 8 (d] 0555 St JSY1 3 W2 A0 aluse

O 5 (YFY=8) o3, ISl 3 LS Y1 Syl — el fbls

o (gl adsil paadl
L] T T T 3
L {ed
v.:)
|
L -‘-71;
i
i it
n,"q_
/ 3
| 1 1 1 ]
N L D T S TS L TY-W

(JSlbns) )\ 1 g 33 Al I g

AN e gl 11y (61,51 ¢ 50 LS 1 A oy B (P8 o U2
VYA sl g A 5 3l J I ISl 1Y ) =
.(Boyer and Knipling, 1965) el (Sl

g CLA—S} (Yy-¢) ) JSedl g L L ks H)l\ isopiestic point



<Ll 3 U oYW \ 8 Y

o Loyl LS i il 1yl 5 plall 3 b ) S g

.(Boyer and Knipling 1965) Y410 C.?L,.j

o —

./.I-"\ —]

) & jranmat \54,1‘,_-“ el dluag

il duoud &y e Sew I Ay ol plisie WY Jadad oy (PPt 0B, IS
@-..U g&“ sl U w\.ﬂ.&s Jatadl

.(Taiz and Zeige. 2006) b duwiie < pazy : yhaall

D A oy O ym Lo 5 g5 Sl n s S e G 501 Ll

Jlanicsl 3 L5 M ST gl T (ool d & J5\2 5 a5 (Thermistor)
ol ads 55l Cllasy S eSO L D0 g 1 A lags Ml
dgr ol i) bl 3 assene ) SLgh Bl 05S5 01 (g eSS
STy SPVIRJESE | b NV [ WSV P COURT PRCVICICR IFPR U B S
éJ\J}L}_AwLYJo:&\wfgsoiwdjruj_aug_ﬁ)wﬂ\
oA O gl b ey e IOl s 3 il Ly e o




\ 8y L0 U vl

sl Jag Le LIl gl o Joolne wold Ao gl sl p Ll s 6155
S e Bl A S5, ol s Wl 35,8 S ol a bz, Y
A et Sleslie e IV e g A1 ol Gl A3 g 0000 0 Y
o pI Vg Lald S50 > £ 5 el s (Thermo-variable  resister)
o ol Sl Sl odos s an s (oSl G e L oY e
Sol B8 ISis Gt L STl il Sl ol e nlST e 3
Gl G e s ot by S ol S 6l s
512 3 (Kreeb, 1965) 21410 .y S WLl ol 65 1 s Jic oLl
Jlartaly iy )l ol o3l el 5 Lo 5 3 Lsma I e Ll
B s b e 5yl Ll b as s, lad dsn e 230,68 5,50
Yt JI 3] S Bel A Any g 5 | 5l o 3 e B el I
g Y TISY DR 8 P PO g P
(bl G Ab 5l A A s Bel ;5 |2l Be e 1 G e da il
Sl Jeaal a5 Aol 3 L llall 5k I e Jis sl 81 Gy & 400
el L S5 dny 3,0l (3 808 5,0 0135 pde 35U Jeomand (555 oo
S| i a5 U35 (Richards,  1965a) Y4710 53 li ; oLl
G Jarid 5n ¢y jp gty S5 Lo Lo Blios iy 1 01 U5 A
sk o3 3 ke ad b s Y1 Bl 4 b LeadsT ol stee ) e
Sy oy O 41 e Jus WS U5 5 (Wheatstone  bridge) O gt 32
Vg 5 Ll o 1 b )Gl e i) B el e ol

)| dad



<Ll 3 U oYW \$ ¢

G e sl ASUN gt L3 G b Jand el ot s Ay
a1 o a (o3lid 12 V) o Lo B all odin OF iy (5 sl 0155
U3 gy iaald I3 A dode o Pl gl ps 015591 G, b (355 52 5L
ke Lol oay (il , S3LLS GlIs o ap Ll Sl Ll J) J A
B G G el oda OF SsYl s S ey $of o (e Jpna el
ol oy 15,28 0585 U3 o ellasn Y1 e 3 Y (sl 015591 5 ,0)
(3 (Persistent  gradient) 3 yatu—s YL 35 > 5 Ala A1 AL L L sV ol
Bl a2 L3l Al oy OV U (3 e 15 A ols o
A= Y Byl e 015591 3 b (3 Lkl Jlazn| AUAS 5 O35 5 o
e il odin o, Lo 0L Ll e il Jamd diie Sied LaSls Lin
Moa 5 a8 JLadby ot fa ) o8 ot 3 It sl e 01551
& G all adea OF J1 BLLYL Vs (S 253,50)  ISU1 agdl 3 IoesY)
0555 435 (85l e Sa) O35 adysb die s b Cllas VLA 2 s,
Ll A e ST AN i 51 Y e L) BV 5 5 SIS
525 T Ul sdeas Sl il Jany 3 L 5 nd | &5 5 e Ll
e W (pa ) ol 85,5 () & el s LT 5adl 3 et s 2! O
A5 gl L el o Sl g 5omg dgd | 058 a3 (olidl s
ik i e e W), 41 0L Ladt (3 jola lledin Jtea)) Joas
) Jeass 205 gzl el (3 Uas s 3 L 4855 e dalad (03Ul
JN0 e ST



\$o L0 U vl

baall ae OV Y &b (—

SRS G| PUCTOW E RUPPETS W RS0SR-S
e 183 ST Ll i b pds G el SO ) ) Bia )
DSt I dlana ¥V B 55 ay ¢ SU Bl L) s 015591 G,
O Ao JSa (Scholander, er al., 1965) 2 Y4710 45Me)s 55V 54 LAl
Lol O 3 I3 2ty 3 O oS Wl J gl ot Jaia 155 g
ST A5 Bl alE 055 el il el ll any STy 4 o 30
Lal (Air pressure chamber 3l oIl Jaiadl 251 35) omol o3l (e 0 5o
(Pressure bomb Jaria Il sLe 9) ol ale Ly alb] a 35 050 0 LY o
PVAVY Jolas (6 5 aarl g so sl e (e 211 clo gl e a3
@uﬁac_@ﬁ(vz—z)ﬁ_sj Jse —2 55 (Tyree and Hammel, 1972)
gy all o )l Jam g sle oIl Gl
(i sy LS AW oUW e sde ol bara Sl sle s fantiuy s
s Iy emalie (s ¢ 5 ds iy il i ol 3 SO g il
O gt s 52 Sy St sl gl 3 e s 05 Ol e oLl A e
Sle plate b o b e sle ) s Ll a  Wadsy )Ll BL
39l Pladlspm (oo e dadte dlaal gy wadll Bl g il
Gl (g Jaraolie bl 5 Jaeus adie kil e Jl i 31 3
Al 5 LYy andad |3 6,800 L5 SN g dad



<Ll 3 U oYW K

|
_,.-'

Qu- o<1 [ A
= ) 1A} [ |
pladd ik mlailia Ay ]

s

Lai el

= Bilgle wud L -

R T H“"H-h______f—*'"’#

Ol Jin Yl a5 Jaial) sloy U S0 i) dakad s (YPE— ) oy 2
sl & L sb Lol Jag jlecd) d) o 1y cJaiiall ooy (g g 2d)
o sladlly Yo By 3Y pdll pdsuiy B3le g eV oo oS ) Y )
s 3 godd Wb ) o o ) o Tball A8 2 ISH ¥YY 5,
S sy (B) ol sy 3 g0all 6 5rums g (A) Bl @B J3 i1 51
do 5 Jawall ded Com plalll 6 s 1) o JWL dhars s sl 5 s

Al 3yl g adadl) 15 el dgr frod
.(Taiz and Zeige. 2006) oy msdis : pleall

(Peck and V4T el Sy QLA Lpodiuul L3y b s

Sl Aaul gy sslll dger ST 4 Iy IS agdl L3 Rabbidge, 1966)
Sedl U3 3 st (F0-8) 03, IS o gy fon s Y1 JanS Joamy
S g WSl il pe O3 BluS pab L Jp b e
u.x__@?zgt_ag_njﬁnnﬁ_éij\”_QS)bL_ao_chL_prjLﬂ_sb
Sl laas dgm 0555 L) ey i Bl dgr e 3T (65 5asY
L) iy o L, V1 G el iy all oy dmy o5 i )l (S5l



V8V L0 U vl

dg Sy apdg Bl ;e OY Oyl Sus o JSladl J) i)l e
o 8Ll s alonnd (Pressure  transducer) Jaxia Il |30 o5l laaa |
gy all odoa dal) S agh) ey (G155 ,8) Ll () panY) agd)

5L ol 3 S e ol sl (S

daiadl 38k
L—

(S g i ausell badll BU Sler o)l o (el ey (POt o) ISCE)N
.(Peck and Rabbidge, 1966) : yiall

Liza I ele s Jlaxal die LadlEl ol Jl olblesY o Slia
dosly pdadll Gy U ol o es s win Y SO gl e LU
Jes s sl e 3OV 105 Gl G sl Gl pe US55l )
13 Ll 23, 01 s oS5 (Gl 531) 25, 01 LS oy a5 sLs
Lal 33, ) g s J 3t SR b 0 SIS 2 ol g, b s
AL ol Lpslasead e Jo Lo Bls uls 2311 23, Ll



<Ll 3 U oYW \SA
Y IR FUPE

smile ot O, b (65 pen V) dgd) Wl Retden 1) 5 ) o Lo
ji@@\ﬁMM‘Mé}ﬁ\Méi}My‘%‘M%
S e a2 Gy, b e E w9 (e g e
P LS S e sl

S5 panll (350N dght ld G b (]

drlboe B A b Lol o S5 L s O al) ol e
e 255 G 5AE pa A jalbe ) E > (Refiactive  index) Sl SOV
s AecSIVN Joabne Sl pige e o (e 1t Y ) A S
Larl o G b (e (5 gmemeil g s S a3l B e 03
e (65 a1 g s S SOV Jralas &3Me (e oI gl o
N (65 e gl 3T Led ans CIBIN 3 a Jall sdmy oY v Ay
e ol (65 el dgd) (s Al lios oo J) ks Ll
G oY L oy Yol (65 eV Al oy G Sl SOV sl
NI AL (YF1-8) 03 Sl s ¢ (0 s LaS) o AR ued i s
568 L eVl il O A e ol Il AR (3 ) sladall
05 SN ol aad 5042 5,0 o5y ad s L ol e
s BN ) i il e @ S (65 e Al ) i B b
Lgaley Il dgdt s ¥ B3 jhall o (3 s

et Vw1 58T e sty 1 Yy et ) Ay Jall U
LI Gy s (b al)) Uy o) el e o3 2




y 84 L0 U vl

—ire..

SSE folaa

= . H\T,Yd‘

1 1 1 1 1 1 1 1
\,9 \,h 0

(JSblons) 55 51 g

(Nicotiana oL J:-‘GJJ ‘36)}2“52\ -\.@.*U )L..S‘:H JAW Y B\ (Y"k—i) ('3) Jg.:.“

sandersae)
(Slavik, 1963) : yal!
&gi c\_qu,}.? ¢ &2 Y 5 (Cryoscopic  method) Ly sK—w 5 ,SI1 2y ol
335 LY el o o A3 iy (e L e dll 3 ple LS
Jgéjwv\%\ﬁ_;duuuuujLAJ_;.G:L_:;S\:\_%;U:.L@_M
el e e ol edia g il ate 55 93 LU Ll 5 ) o L )
SV [PRNSS PN VPP W % SO S| - S -3 X 4 Y PR U PP PP
Q.U_Q(a.x_cL}%Uedb&ﬁhﬁ&lﬁg&\@@\&bb;yﬁ
el (o) Janial (3 OVt asts a3 1doa g s ULl e 3 de )
oLl Lana Il (oL O] LSS Jpdl uad dlai de Ll iy L)
ST ey (a3l 05U s Olial) A SO e iy



Sl G W B Vo
3 g5l Al ol 5 ) 4! :\_?)Jcﬂ%gjw‘ Laa Jaisde OLs
J_g_;-bz\_j\)h..“a_?u‘u_a%VB.J\GMSJ\J_;-‘:\J-)JH&;JM‘M‘
Wl ;83 LaS 22V AT g sl odad o s JSallonss V.YV =5 5l

ngaMZ}Jchﬂwﬁwﬁd#&ngv\%b\.U

¥, 2.27

Af -1.8

1ol

¥, =1.22 Af (MPas)

e e (P jlde ) sl aed Lo ys A (AD) 1
(58!

(Ol e 30 ) (ol ot ge 3 plbdual oo Al 4,
e Sl Be Oy u 3 (B e ) Al b b a o E
3 e 31 e Ya gt e 3l JleawlS LgieliS 55l ) i o)l o
(YV=8) @3, ISl 3 WS (o)l 9358 V) e

sl e oA Il Y pa Lesle ) OF S e LSl
s ol o sl i s 5 S lg G e 1 Ll
(AD) & a1 (e J ol (20 LU W odn (3) Cod M 3el 2 0L
Blogs Ly lall odn 3w 5l Jlaniasl (e S Loy ADolall 3 oy sacl)
ol Sa o gty AL 5T La S5 L2 s e L e S5 540
{(Wiebe et. al., 1971) 2 VAV cp 2Ty oy oo Lgrnemty o2



Vo L5l LU B

(Fasie) 3l ool da o

U def B> § Y i Wy b o el ey (FY—8) o8 S
.(Salisbury and Ross, 1978) : yiall

e altseal damtll £ s (2La ) ol L ol odd g ladl e

—2 sl eryoscopic ~ osmometer d—azll x5 (3 2LaZ Y| e FOOH NG

s as) oo emd HLEYI Wl S (O -8 o3 IS 3

JSals 3 o ga 5n LaS . (Malone and Tomos, 1992) (" ) +) s>
e yo ) U pSe Uakaf o 5y (VA=) o3,



<Ll 3 U oYW \ov

il (3aoo) dine

B pho ISl Olus (A) d—edl dr )3 G pUEY! g gl (FA-E) o3, ISE)
T.L_JB)\)_J-\U'A_&(B) c%\@ﬁ@yé&j&\
< g ‘é_“ EJ\J_JH o ydg . Olall Ol 9d Mgﬁ)"‘d‘ il

Cleall Ol g3 dor yld elB dai By 9y 5T s

.(Taiz and Zeige. 2006) ;s dunsis : yiall
J\,_]dj‘cﬁO\Py‘&yo&ﬁ\w\wQéﬁésuuSJL_JJ?\
SV WP Y W PN P PPN =1 B W [ W3 | WP PP |



\ oV L0 U vl

o= Al Al IS gl T A el o dos 3 a1y Ll
UL By WA PSP - JUC IDRUEDEL I\ S i S S C BRI U
W el sl lada ) g OL3 Lol Jlgua sl dmyy laria I 5,
Byl 3 (6ol Janiall e O Y1 dny (6 gans Y1 dgd ! Jig el

Barger-) oS — >, ey od i b iﬁ;\_w Lodden ) &, dall s
(¥A=8) @3 JSal ol Jadased) os ) (3 o 511 (Halket osmometer

STE - 8:%

OF ooty s o1 poaal] (6 50Y1 dgh) a5 & CJa— oyl Ay b L (FA— ) oy IS
1 1 alag (1 ) Ly (25l O ) 35S [ (555 YN
39S o 155 W sl S (shian) A1 A1 OB Lagay il

Ay

(Levitt, 1964) : yaall

ol J sl sla) e danas iy ol odia 0L ISl e Jdiasy U8 LS
@SJPJM%;}_L;‘W‘BJMJPJMQ%;#\W\B
LSl e S ol mel (e ¢S do Ll gbs s1a3l 06 & pai i 53V
Jsb a3 0ly cLgile Pl an 055 2y L1l Lol 3552 5l



<Ll 3 U oYW \o¢

g 0L Ldyb iy Y ol ol Ll s UL e e G053 Js 5, il
Ae il Lgte J g all Jpdonald (6 smacs 1 dgaeld b slucs dms (6 eV
5ybdll Jp b 3 i) ol g O35V J g delu Y8 5 453l by
iy Ll ag 8 e At bV o iy, Sny g2 il
3 3 il po iy OS5 3 ol 5 2 B s 0l U5 o
A haas Ly el dia g bl Lo ps e Sl ples sl g b

Ll IS agh

e

~er

sladlly Laslal &b J1 8 4 Gy s g1 3 alaia—T T 00 s gl (€0 —8) o3, JS)
S A s gty ad ) Cll jlenlly Al ) Ju o i)
s § 550 phis . en ) A e S plalemo B A G
e by ot S0 Sl i gl 31 5 g0

e

.(Van Andel, 1952) : yt2ll



o— g3— Jsl (Van  Andel  osmometer) JAl O3 ey el Any
G G5 ol (65 el ugd | L8 AL Sl LD ) ol e g S|
Zwk}wmés‘ﬁ)‘ﬁcj)j—ﬂy(z'_Z)M)M‘k}t_csjbj&'
&S me I odgr G pan Iy ot J A e 21 G35 e iy Uik Lo
J_A*J\L;p;u_xg@,_wvu,\_@?wq;\d,_uJ,_i.é\wsj_wt@:j
g odger gl Iyl o 8ha (g5 YN sial) e o g Loty
Ol Gl (e I 1S dah g (8 2V A5 a0 oy (o
UYPEVNURTIIC Tt ST E TR T JER (T
sﬁw\ouj‘c_;J;J\u)jd_iﬁ%;u@wvm_@%qb_a&m}_w
sl 3 o1, L J e A2 Lgle o013 aall (v 51835, (3 o
Lede oot ¥ 0¥ 51,4 Do po £l 2 6,3V sl Lal (g smasV)
SO,y bl i85 e J Al ;5 L Su £ Y5 2 SIS
el il 0 o g ) s g (3 A (e deetay Gdiall ) A
A Jantand St e Lol (S Us paglidle il 5,40
oyl ad e gl Y Sl alex 35Lgdl g cBale s el )5l
ade J sl G 355U e 038 5Ll 1a Of a0 0 ¥ e 50 )
g1l B g Lyl A Sl 5330 (s Yo stee Al i S sl 2w,
i (6 B el pdns ALt )14
Ol n g SV Lol s § Letduiac Ll ol jn g Sca ) 61531 e
St U3 G, b S5 e L 5Ll o S e VLD
Lol s Jia s LBty so,lin s n s Soms Sl ooy S Je



<Ll 3 U oYW \ou

o eI g el 3 Y L s e I ey S
el Cadas Ll Lgd o5 218 oo 0T (g ST gl L3
S BLD| 51 (0 gy SN Ao ST L) Bl e Bla il gy dad 5 050 1Y)
dng oot =l ded Loy ) o ) BLA bl e O gl

L o Bl Ol 5

St G pl i e I ¥l el (81 oSS
=5 Aty Aol bl dilais —5 . L) U & - S Al
.(Weatherley, 1960) : yiall



VoV L0 U vl

St gl S5 G A3 e pen ) pldiealy @5 Wil G, b Al
g el L aelase il Sy ASU gt W) a5
=8) o8, JSE s - Jeddly 8 plall L b 3 Loy gty (6 5oy
ey 03 3 el Ul Lo (8

Van Den ) & a3 O s yacd @il G e 5T n g el Sl
Olee La (s en gend e B ol o W) e 1,28 il Y (Homert
G O Joad Loy 56 SIS 5 a5 JSU 51 5 a5
LhE oo les (8l s @S el A G el ks L) L)
eI Ngh LIS any s ey el 3 LaS Lgidas salef 5 sl
Ol s ganedl 23] (3 Lealis| T ool sds il ) dlena¥) oS
(Wiebe VAV O3 5Ty s L Jlta 50 2lg d bl (g sl Laria )l
.et. al., 1971)

gl 5589 ugh) o3 G b (o

Gl aa 3T s (Limiting  plasmolysis) iyl &e 3 LIl gy b u s
BEI (W V1 DI IV JONSESP SV JrS U | N UP Lo Wi B PN ESSNRY
A SVUPH [ DVE I -V PR A1 PSP [P N [V - Py
e e Lol G Jall o diaznss lonias) 15 G oy By o
Lo g s (651 It e sl (3 A o500 st iy Wi o1 aid|
LM e &3l _glas g (Incipient  plasmolysis) i3 5kl io 5LIL b ny
L;;WS!\J_@;,\O_AJJT@;WL\_@?Q\;HugL@wj,\_;;@_m
e 2 3V S Al G i e S sy Lles s (LS 3



<Ll 3 U oYW VoA

SERES YW S 1 {5 Y1 R INUETP S| PP PUDU || N EPE ) [P
e i) (6 gl W ai o O (6 ¢ L J s doeal] (65 eV
oty V) il ol pdad e s gat adicta S i dadll L L)
S ol 5 5 sdemS) Azl sla e Y1 te (LS @.’JT o= kil
Jsl2 3 oo dm Ja A5, 5 0l e bl o 5l (bl
NEPYR-NUA PO 35} Wk MK VS -1 1) L) SUWl QS PUDUN | PR EPE S PRy
Jend Bias ol g I Jaio JI s g e O 2 o (ULt
B LSOOI | PV RS MU IV USRS D S PR PUER - v
3 A pdne JIl ) el 1 Sy el UM s 2y S sa )
o s 5 e s Ll o5 el 5 e g 41, S5 55 50
I3 LM (65 sas 1 gl daiS ia LI L e 70 e AL
(8Y=8) o3, ISl 3 LS &350 e L) e e

Jodess b 1l 05 S5 Ledie el L (6 a1 g L]
SlanS 5 o Me) Lot o e LA oo o35 305 Ol 5 S0l el
LRI 5Ll ke Jalall Sl JsY

Fs = Ysin (Vip/ Vo)

MY Lol wie (6 sen V) gl (P) 1 o

33 Lol die (65 eI A ) (Wop) 9

A3l el e A @ (Vi)

.;)A:,d\.la.;.@x_ca?li-\fq»(vm)j



yod 215 2501 B

CZan LA s
o

O
et

(Sbinge) (555031 g

odn 3 gay o J0 Ao s Ay oy 6 gl gamll (65N gt o e s (£Y— ) oy UK
e—haill bt elis e Ju WS W e Y00 v gy 1 ugd) AU

A d
.(Sutcliffe, 1968) : yhall

g o A G b e (Vip/ Vi) AW e > Clus (S
Ls;jj@“_mw@(t_y&\wma_ﬂygw_udj_&\@u;“i
LS £l s (Suteliffe, 1968) ) 4 VA CadSa 5,51 a5 a0 <UL 3
780 o, gl em Y1 sl s

Ty all 4t gh (6 eV dgd | Ao Ja b Al AR b Ll
Llsla el LM e V) b s ¥ LSy (gl bl e e i)
T 5 L s LIS 8 LalbMs st e Lgaliial 0L 15 JSCa)
badl Gz gl oW M alast paad SV ai Jlall 355 J) Jeas Y
Ayl add )



<Ll 3 U oYW .

eV aay bl L SG el d ol Ji5 5, b S
S S & RS P CN LS PEw | W e S D R TR LI
oo ol LU ¢ lasia Jl o Soans L i 205 0 0L JLdls el
O35 3525 L 65U Lo dss ey ud I BL e £akad 41 455
iad 3 yme J) o 52 el B 2 2 )L D AR 35S 2 355 e
gl agd b Iy iBsll el ihad g edaVl baiia ) jaa ]l
IS LS (65 sened) dgdl (g gl Tlaidl odn de o )L J gl
Ol Gl e Labad dsl bt 5 3 (60 Ly )b Gl odos el
Die sali L 5 S pll 3 da juze J 2 (3 a5 L b Lgan g oY 5L
e b Ul g 5l s ad Wik o) e ol sl s L2
iy Ls Joxtwl J_ib (Tazawa, 1957)(,\4\ovb\;uui.@~_ﬁ\¢,uss;_z
N yio MoVl Jai o Lad O3S 2 i yal Jaiia | Ol s slad 5 OV
sV il ol (Lockhart,  1959) aV404 @)L ¢S gl Al 5 el I3 ua
g B,y (Bl dakad) el Gy b (e el 05y Al Jlenzuily
JSa adasdl o I 3 LS sl il Blas s 1A Jas e Y
dad) Gy A Ly o) a3 oS (67— 8) o3,
A5 5l Lol Alak glas arey el VI D155 s ) dplonedd (55 geY
iz ) o Lgalaser ) o Seg e oVl s o Wl AL 5 b 3

u.l.».JS U= Ml JL{-,LA (Virgin, 1955) (—s\ 400 u_a-j:.e {cﬂ_’.}\ (au L“gjj_c.«f}!\
Of A9 S T ot {akad) e MoV aas 5 (Resonance frequency) (sl
Jﬁ.i._i\j.(ii—i)fjjd.ii._ﬂ‘_;g LS a5l da )l ke sy U dddl



VT L0 U vl

el O pdg Ja g L 5 S 5 el s G M Je S0
Ul 55 e 3 B30 A1 i BB s o 5 A8 st oSl
S5 el (6 e g i S L e (Ivy) SO SIS Bl

Aol Y lexze U dasMe 8 Llagt L dodine 5 31 e Ly Jall oda

(JSiblrs—y (655231 dgh!

g oY g v " A A\ )\, Y ;€
1 Ji =g i 1 |

1 1 1 1
(s g2 sl 55 5
‘e A oL X oy o A
sl T Y T T T T
> L) 2y s e

{\\-"-“-_ﬁ))).ltnﬂu.'nj’

B e ) Ak wod Oy I A b e gl sy (JelaE ey (E7- ) o3y S
.(Lockhart, 1959) : yiell

il i 1 ¢ S e 131 3 31 3l die ] e 0555
035 i b atieis e LI 5 65 pans) dgd) L3 3 LT 5 aLLal) s



<Ll 3 U oYW 1y
By 5 iy pJall odis e LEUN @IS 1 5 g e o] ) lonial OY

(sl e Sos o Vst 8 O el 0585 01S) 1

-

Ly

A
L]

sl s Maadl = Wi /) 80

S
(isra) 59 Sl 5555

el s B oy i) (65581 g s (£ £ ¢) 0B K2
.(Virgin, 1955) : yiall

g iy b sl sus Il VLA o e BBl B, I O

2542 gy gl 0¥ Al | (65 e Agdl Wl L ido
L;‘U}@_sz_m&gsgpw;uc:_;ﬂ@)g%w@@fbdww
5,58 1 alus V) 3 &pao e Gl odis ke (55 UL L Jlean !
STHRINPETE PR SR LI S PR I ROET I
S gl ad gy b ol laia W ele g altser ol Ly b ol L2l
Lia e La b g doamedl dony e 39V Lk 31 50 Ay b o 45, 501 o pont )



\ Y L0 U vl

IS5 33l A iy b oa a5 b Leltsad G, ST 0T may
ezl o s 3 (S YN s 4y b
A 5> pae Jlaxi b ol (g s A gd) W5 5, b O)
ez Al Ay Jall OL8 10 5 Lgcd (3 Lo o) e gl Jlonialy
s b A8y iy ) Lagby Ll a5y UG (e Lo us )
Jsddl uad Lo s 3 Lol Vi b el sy b La &5 3 olaldyl
Gyl 1S 3 Uasl) jsla s S OF Gy ,all Sy W 8 J s ko Ly
b A I 0L Lepl Lag Al e (el )l dmdly S
J2e 3 g o5 OLE M 5,85 s LS alall 3 ot Lo 150Uy b
A 3 ekl OF s s ol Baad ) J2E Y ugd o3 et JIUd e
e 51 L a1 Janl g 01 alia 1S LM 5T d sl 1) -0 s L3
L3 3 30 55 La bl asse 1 J 5 OF 5T o jldl g |3 LIS
Je 3 el 2 391 0T ) Bl s, I8 Ly (g5 i cLe i)
o2l smg dite b s La S any s sla WNOT 50 G, dall ods
S TPVRI PRI RO VY pRUYSIRL - JOU [l B SV E AP LS
NSV P SN X WS O | B W N PRSP W {2 W RN WA O
b Ll g o bl b1 8 550 Jalas 5T (5T sli 30 L5 50 51,0
e dpa bl 2 S N LG (5 1) ea Al uef i s 3 o LY
PR E PR EE I NETSPIN FUPSL D JEPL DO - J7 U ER
el J) ciol LY 2eY) e et LaS 82 65 5ansY) gl Lo s
BRSPS W PN SR PSPV UNIEANE D PU SN Y




<Ll 3 U oYW V18

]SRRI SN USSP | I ) DY PRSP OO [NWE S P
DS SN EAU P 2 Dy S PUPU [ [ UEPE B POV AU D (S | - S E
dadd 5 geddl e 3 a2 Lul il Ol 13 2 5% sxend!

Moyl bore w3 3 b —Y

e I AT e 31 L) 3 L) S e Jaso Wld iy
ot ol all et Sl oL LU LSl el
ool oo B A ] e gl el s (S0 e oLl 3 U JLasly
i o s Sed bl LUl ey iUl oYl G Luls il
G b o i (St sdon Jaio 0 e 5, ile ey oSl
Ul e S oLl ey ol e U lde Jlea
o IV a1 (3 &3 095 Il =5 5mn a8 — il 3 ) s ) L el
RED ARG gl
gl S g G LI el o aslal A ol e SIS
gl S G Y el el B e G Jania I g5 (55 5!
g 5 e 5 183 L) C Sl 3 v 0 09 S5 gl s (ST oY)
dgh) o3 3, b 3 eles Yl slas yaa S5 e oo LeS Y1 cpdelaal)
e g ) 63 gl s O3 Jls 2l e (5 a1 dgdl 5 IS
g Dl I @) 22 el g el Jaia 0l o8 e (L)
S Y I OF e ace Jatg Lo 0 o) ol s e Shal Ul oo
s (Tyurine, 1957) 2V40V 5550, e Jial bsaia Nodon J e fases O



\ 1o L0 U vl

Vo= IV = s sl i (rtemsia sp) s 3 oSl i o 55
o3 e Jpadl e Lol oo ¥ Of st gl s O U5 ([l
@)\;éUJA_lZMO_a(Tyree, 1976)¢\%v1éﬁu¢3u\yjsuj.uu
Sl Ml Jar o sy e Jods e S ot Sl lara l ele s aluse
el e Uas Y Lo V) pa Lo s o8 e 9y Lo O sl L 3
I oo Lgd O 580 b i) Lo ol Lol

TR PIEPS TIPS [ IR - U ST O P e
oSNy MWl b o Lad U B bara I e nd 1 A3 g o iy A
e A o U3 B s U B A 85 el & 155 o) o)
Gl g il Al s e s 3 &yl ads e 3 San
(Virgin, 1955)¢\ﬁooo_?ﬁﬁju‘4_,,¢uuwjm_¢u\_&w
gt WLE 0, b gLl i can ol e dall o ds Jlea
et eV Jas b 5 e dall O ey AN OF (e S0 5 ¢ 6 smasY
Ll ¢ 5 B8y Jal) gy oSV Jaiia) ) O 10 ks

oS 5, S LM e b dle e Ma¥l ugr Wld Ul s
(Green and Stanton, )4V O il 5 oy Gl da il s (Nitella) Sy
sVl odony (o, Soo 80 52 L jJad) La3s & pa s Ay o3l sl oy 1967)
odgd 1y g Bs 0 5S4 I 5V O, Ll e Lo gm0y G, b e Al
b s (S gt iy (B A a ULl Jeas Jeans 53V
el e el gl Ao el e S a8 s LU 5!
odp i3] e eV i o |amy B 30,8 e I Gl



<Ll 3 U oYW \

[ -
T

"

Ll

(v- pelilidaash ) s3adildens
-‘

-
T

1]

(JSbilne) (555091 g

(S gbomy Ol oelal) s 8 s3as) oo bl O gy o Wb (£0—8) 0By S
b ey B L) e B a5 ISl 4,0 — WU oda G
— s B e Com B el (g 501 g g Sl
IS alloe 1,0 — e g Lol Byhy Ly 0,0
(Green and Stanton, 1967 : yiall

ool sV G A el I e lai o e D55V s S
e IV Jeo W et J e s oty 05 ey Sl e
Ly ol o) Ulana Ly (£0-8) 005, JS2 1 05 e Shesd) aiio e
Joe @ a8t Of hasa Ml dgr J) &S Sl ey (e A 5L
le o O oo Ll (3 el gl delid e Jasa 31 sl st on iy ol o s



Y L0 U vl

e apde Wt s e sy JWIls L) 3 ol b saia Ll 51 e
Lgeme a1, 15 L300 L LM e 5 das ¥ iy Jall oda O
(o Son YO =Y 0 54 L)

3 0S5 Gomew A e SIN Clomdal) LM Lo ) s OL5 Lon e
it i b ) s s e ) gl 35 5o ot L3 oS
[(Hiisken, et al., 1978) ¥ Laila | juus Jas Dby oMoV i Wl
ol 5 ,—ala A3 N OLSLIN LW (Sl bl lara I 8 S
LW G e g Jodan) W dasia 0 e 30 s o S iyl
S el gl yamy 3 il s 305 (e, e LaS LaB0) & ai |
(V=) 03, JSal a1l (3805 Jie s ddladly plu a5 50 J 2
Sl e 4T oS adased) o 33 b e o5 5 G
o e sl 80 (Slelw 0) Adysb ol p i) laia ) oS 5l Lnlie
S 35 e Jlexal i ml ua) I bl T Y ex0 JIT T XY
R CEROPRENNEESE L (RIS PUS T 3007 -) RUA W Y|
& e Jeladl 1 015 plaa ¥l Gots AL OF e duy Le 55 53 200
A BN

PVAVA Ty oSaen (3 cOle 05 slo i sl o1 31 Sl
o8 el gy oMoV i o) Jaria Il A g WL (Hiisken, et al., 1978)
gy lall (S35 Al A I L] @y L5 5m el @ on (3 i)
W el 53, S a5 L wlgaa Iy 1 BV 55 b 3 e Y
2BV ealo S5 LS50S a8 Lleanal



<Ll 3 U oYW VA
S RAIURPE JER HEH) (A—%)

sl i w3 G,k yaa o, S Jadl s (e pledle 5 41 3
O35 4530 58 dooT 5l g b A3l @l Mlall jaay SIS 5 4l 58
s3I ea G s Y] el sdos ] a5 08 (el (geedd 1ol e Lkae
o By gl 3 O V3, ST Y Bl e SAT a2
fois o3 ) 3 T YL L 615 G Al el B g il s A5 sline
t_aL@;\Q&&Q&%ﬁ\;%\djﬁuu&g\éjﬂ\o,'\_nf_:-s
.J;,\’JAL;éij:\;waﬂ\gmuuww;&sﬁi

3oLl 3Ll AUV bl Ll dsy oLl 3oLl g OF L
ot B yatcs > (3 5 el b oLl g 0L 1 sl g ) i) e aiy b
29 (3 b Al ol gl L ol e 21y ool gl yamy L) s i)
dons B el J) et B I8 40 ad ST e el g iy S
q@_sbu_n@ﬁm@mugjd_:m;uigu\wgpﬂpﬂw
L;);;jzjb_;\:‘_w}%;L_L\JLR;)SL;J_;TJ_A\)&&,&\J_@,J,,\;Lud.c.w_ﬁ
LA e i) A 18505 (65 a1 dogrdd s L) ol il UL e iy )
Lgild 5 5 sl edd 5 gl ol il O el (Sead SIS aag 3 o2 )
S Jusle 0L U5 oWl a5 e Ll 3 las i dgy By, b oL
ouu\wi&.;mq#g@mgtuo,&uwwj_wcmw@
g penge 55 (Halvorson and  Patton,  1974) 2V 4VE 3Lys oy 5illa
(8= @3 JS20) Laall sle gy Cond LS D g) menaal) L and o)



\ 14 L0 U vl

(Sl s\l g
~

ol 1
‘ B Fad
\ - SO (_:l.-
Lov w1 MR
5 . ¥ v, v W cr
—

and S s ugk (aY 18- ATA) s Db ely ol Sl (18 0B, K2
) J1 b ghaiy ALl ol Bl Ggle Uy 3050 3 A g) el Ol poeid)
(Franseria )y (Larrea....... ) 9 .(gﬁzzl\ RE S T

(Cercidium ------- )3
(Halvorson and Patton, 1974) : yhall

el e sl aB cased 3 ikt oL Y AISUN U g 0]

U 3 o o 055 Y OF ezl o STy Jaa Il Ui 5y —ad ied
S SISl Vo = oo J 31 0SSy a3 ol JI —ples))
L ds g el g ad 51058 bt a CIWI G &gl ena ]l
V) €S i o) LSy A ol S 3,50 ¢ Lagas <ol el g
dgor OF \ga) sl (Ehleringer et al., 19798) 2V VA o 5Ty 4 o] Il O

J8llrse \ =g 9k (Camissonia calviformis)  J 331 <L)+l

o (0= & 08, I ) JU J a6 IS agdl o 1) L IelS



L 3 LW B

VY

sle 5 iy yhay Ll &gl e Il S UL sy 3ol dgd el o a3 ol

Ay gl el SO am 3 sl dgd ied 351 (0 —§) By J g

ss‘,u\ il o cé}u (NPT
(Sl

Artemisia herba-alba (paeds) Cadl & o Ly
Ceratoides (Eurotia) (Q.k;i\j)ﬁ?ﬁ\ u‘};" £) oo VY .
lantana

Atriplex confertifolia (k) g) oS o sl el e V), ¢
Reaumura negerensis ((pdadd) Cad) ¢ e VoA
Atriplex corrugata (Hkedg) oSV o ) el o AICAY
Atriplex nuttallii (ki) .S uﬁ}\ ¢l oo oY
Zygophyllum dumosum (endands) 2l el e AN
Franseria deltoidea 1) 3 g ¢l ep Ao
Chrysothamnus greenei (ks g) oSV o sl el s At
Larrea divaricata [REPYRILY AY
Hammada scoparia ((dands) Cadl sl e A
Atriplex (Grayia) spinosa (ki g) oS o ) el o V.4
Suaeda depressa (ki g) oS o sl el o V.A
Eriogonum fasciculatum 1) 35 g ¢l erp VA




\RA

sl AW B3

(0 —%) 33) Jaad — &u

go.u\ il ! é}“ IUNVES
(ISl
Krameria grayi 1) 8 g ) e V. ¢
Sarcobatus vericulatus (il ) oSV o ot sl mn 1y
Simmondsia chinensis 1) 35 g ¢l enp 1Y
Artemisia tridentata (ks g) oSV o sl el s Vo JIae
Juniperus californica [REPVRILY 0,4
Atriplex polycarpa [REPYRILY 0,0
Suaeda fruticosa (O.k;..i\j)JxSJ\ uéj;" £) oo oY
Larrea tridentata (L, 52J8) Cah 50 5l e Te o)
Ambrosia dumosa 2 g0 sl o 0,
Tetradymia spinosa (ki) .S uﬁ}\ ¢l oo 0,
Acacia greggii 1) 35 g ¢l erp EA
Krameria parvifolia (L, 52J8) Can 50 5l e V.Y JIEA
Viguiera tomentosa (L, 52J8) Wb &l o ¢
Distichlis spicata (il 9) oSV (o ot sl s ¢
Prosopis juliflora oot 9315 8 oS ¢l 0 ¢,0
Lycium pallidum (L, 52J8) Cap ga ¢l ymr e N Jl&t
Sarcobatus vermiculatus (ki g) oS o ) el o &8




<Ll 3 U oYW "WYY

(0 =8 pdy Iyl b

s Ll gl &4 I(IPr S
(ISl

Atriplex hymenelytra (L, 52J8) ot g0 5| oo &y
Lycium andersonii (L, 52J8) Can 50 5l e 0.y JI &)
Cercedium microphyllum 19 g £l oo A\
Tidestromia oblongifolia (L, 52J8) Can g0 &) oo Y.0
Fouquieria splendens [REPVAILY V1.4
Opuntia basilaris 930S el o VA

(Ritchter, »YaVv4 J:.i_:g)éf\,l..a:i\ - r el By b e Sl eyl *
¢ - & &A e o
.(MacMahon and Schimpf, 1981) aY A Chwerd U 52k 5 1976)
(L g OV YN Ay L) I35l ey el ¢ 7K

Mo iz asull iols 5 oMel Jacdl (35,58l ) OF oS e
o)l A ol 3l Jlermaly acde slaze V) (S ) gl 3 05SS Y 05
Y ga s 355 odg @l 34301 01 6l lara Il sls g 5]
A8 0SS

Gl ol pd) (o, a8 oL g elllugd cloe v iod T L
(=8 63, dpad ) JU dpad L St (d 35 oo



\ VY L0 U vl

O b e Bl &l d) o o8 B UL sl ag ded 5T (A=) o3y J gt

Slill odll gyl iy ol S sl ug>
O )
Juniperus phoenicea Lsallele o L 2 Ve
Acacia harpophylla Liallele Wl i
Hippocrepis comosa (J.wi\ g) Lol sle s L:,LLT 0.1
Amelanchier ovalis L sle L 2 0,0
Cornus mas L sle L 2 0¥
Rosmarinus officinalis L sle L 2 &A
Astrebla lappacea (Joall ‘_}) Laalleley | Y508 EA
Pyrus amygdaliformis Lara)l ele L, ¢0
Juniperus ozycedrus Liaslele L 3 ¢.¢
Quercus coccifera Lol sle s L) ¢.¢
Acer monspessulanum Laxallsle s L 2 &N
Quercus douglasii Gy J=8) aadleley | L)l &N
(o)
Quercus agrifolia Gy J=8) aadeley | 5,08 v
(o)
Lavandula latifolia L sle L 2 Y.V
Buxus sempervirens L sle L 2 Y.¢
Prosopis glandulosa Lsallele o PSS A\

*

(0=8) o,y Jad 3 LS



<Ll 3 U oYW VWV

auué;u\%z_@@jh;@ru\omw\wj@\c_.@
Gelllue 3 oLty Ul o, e Lo 0l Lab a2
Sl G Lad Sl bl s e 5o 2l oLIb ity 4 01
sy sd o, (sl ol wls 51 ()il s Jto Ol e
YAVt L pgln o sl sd ) la ites, (4
=5 (Scholander, 1968) &) 4 TA ;Y 34 Ll s Ay (IS bl
o (V=8) @3, J gl 3 i sl il iy el 3 b ) dgr
el SO agd ) e Jws

A O G (IS Al =) Csdl lars dgh ded 31 (V=) o8y J !
bl sbs p dude jloudl t bl i e god Gy SLudY)

.(Scholander, 1968)

bl S gt (ISl —) g
Sonneratia alba oY
Avicennia marina 0,8
Aegialitis annulata 0.Y
Aegiceras corniculatum 0.Y
Ceriops tagal 0.+
Osbornia octodonta 0.
Lumnizera littorea ¢A
Excoecaria agallocha vV




\Vo L0 U vl

g Al ik ol 3 ola eV jle sV el il
e oY an s Ul sgd o8 Sl e (A= 8) o8, d i s UL
Al 35T 35 -l

by gbloe ¢ pod 3 i3 SO 3 S s s dad 31 (A= £) oy J g
F I I3 ad Y ¢ ) s e el sl g Ay oy

Ll odall et iy ¢ W) &5 sl ugr
Lol o )
Malus domestica So (3] AP
Sequoiadendron giganteum Yo el Y0
Picea abies 4 el Y.y
Pyrus communis gt L:J\J:wj Y. )
Taxus baccata Y (W3 A\
Prunus serotina 1 Ll b Y,
Pseudotsuga menziesii Yo O 5%y Y.,
Pinus resinosa \ G gonrinn 1.4
Pinus contorta 1 EXTIE) V.4
Betula pendula VY Lad! V.4
Vitis vinifera gy L:J\J:wj V.4
Quercus prinus 1 IREN| L UCIES VA
Picea sitchensis 1 IO s VA
Pinus sylvestris \,0 L gl Vv
Quercus rubra 1 Lol b AR




<Ll 3 U oYW WVl

NG 95) J g

bl codall g i ¢ W) T I(INPY S
Aol J (S Kbl
Tsuga canadensis TR &S S A
Camellia sinensis Y LS \,0
Phoenix sylvestris 1 L) \.0

(0-8) @, Jsad) 3 LS 4
o B Leg)) OF e J5 algana¥is,la) §

G (A-8) o3, Jpad (3 e SU gl b Olae VI Ll
LI el Lgle et 21 355 ded) (Ll (Jpdd) oy

Fipiadl QUL 2 5\51\ Al o RENGEE) oy J gt

Sl odalt el izl o A i i Ll SN g
(ISl

Phragmites 3% sl Lzl sle s &Y
communis

Triticum aestivum Blr &5 | ol g A
Hordeum vulgare (JSlleeY ) dsle | ool a3l Y.A
Ambrosia trifida B Ly | @l sl Y.V
Phaseolus vulgaris | (JSublae +. 8 2) dgl2 | g4 o3l Y1
Triticum durum TR SN JU-N W VR PU E Ll ele Y.0

(JSblrs
Zea mays Bl el 45 Lol sle Y.Y




A% L0 U vl
Tt @By g b
Sl oot el izl o A i i Ll SN g
(S
Sorghum bicolor Blraldyy Lasa sle s Y
Solanum tuberosum Blraldyy L}J\J—"”" Cj)}\.\ Y,
Nicotiana tabacum Bl 4y 5 Ll sle s Y,
Lolium perenne Ll 45 Lsa sle s 1.4
Vicia faba Bl 4 Laollele s V1
Cardaria draba Lypdy Laxallsle s \,0
Beta vulgaris Bl iy | Gl g 8

.(0—2)(@3) d)v\;‘\%‘gw 0:0

JST0T LMy il oy 3 UL edans ass 2aldl J gl
2 i e e s OB B Ll el SN G sl g
e sS s e J ool ol ©LITLS o GBI L Ol o i)
BT 5SS 5 GV b gt T pd e e GLad ) o3l
odim Ja L ) ) UL LT (s L0 g 0y 505 LS By
O La e gl e I UL UL g 008 )L Al 8 0L Y
Lol Sl ells 58 Gy b e S gt odea sl agd o3 30
S B, Al 0L § e c I UL s U s g (i B9 )
Slee gl 1l 3 35 ) bl R ol
Gy L b anld ke Ly b Al s 65 a1 gt L
AoV aned e g smen) g o n ) 6055 oYL e 28 LI



<Ll 3 U oYW \WA

) mom b SO GBSl ald de (g5 eV dgdl ol
ol UL (3 IS blons Yor =52 NS 0L 3 ISl
A5 a0 L el (3 858l il A0a 03 Lg oS0 e o) @I OF 5
0 ) e LS B e ol ol I el Ul a Wl g b
S (65 s agdt 0L, 53l o S Lim e ST g S5 e
el el bl At = LIS iblnge 0,0 =y s 51y el
JSablone 80 e (6 eVl odgr sl (Y LA (g 5 I
Lgrag casd s ipdl Jalgall e danad dadll alally g JSalilns Yoo — )
SNt il Gl 0pS AU agdl 3 555 Jelye e 1S3 Le il
IS 5 (65 e gl Ead 3 Ll ST LI 300 01 GBIy Y15 055w
Ll e L 3 A 6902 iy (65 san Y LAl dgor iy 5l
o oI dgmll i3 ol g (Vo= 8) 03, J gl 0L I

g el SLLI

Pl pedll QUL jam G )Y gl B 5T (Y o —8) W3y J g

S godall o) (JSlilons—) (6 Y1 g
Artemisia herba-alba 4.y
Zygophyllum dumosum A
Larrea divaricata 0,0
Franseria deltoidea oY
Atriplex polycarpa oY
Simmondsia chinensis ¢




V4 L0 U vl

(Yot by I3 — &b

Sl ol ) (JSlilon—) (6 Y1 g
Prosopis juliflora &)

Cercidium microphyllum A%

Fouquieria splendens AP

Opuntia spp. A

.(o—i)r}) djv\;-\k}\_gs o3

i ) Las Lol ol e 2SI 8L (g >V ULl L

A A SUL adn e s salls Laser b S ey Y JLgtly L3

Yo oy (V=8 0 8, Jpud) JUIId s bl «(Walter,  1960) 2147
Al UL ead

Osiket b G 5 aghl (B Jan (V)= 8) o) g

Sl ot ) (JSllon—) (6 N1 g
Allenrolfea occidentalis A4
Picea pungens 0,Y
Citrus reticulata EA
Salix babylonica A
Populus deltoides YA
Quercus alba Y.
Helianthus annuus \.4




Ll G 23Ul Sl VA

'(\\_i)fj) J)vd!'\ @\.’i

Sl alal) eyl (JSabilos—) 5 Y1 g
Acer rubrum \V

Nymphaea odorata \,0

Poa pratensis \. ¢

Taraxacum officinale \, ¢

Stellaria media Ve

Zebrina pendula + &4

o= A pe e J sa > (Salisbury and Ross, 1978) e VAVA s Soseld =n ®
.C?\Jl\j CJL’L:.J\

Ol db g L e e 9dd (Dea¥) Jai) Jasa Il uger Ll
I s 3 IS ablnge VY i 1 LS (3 ISl 2.0
£ SEDU| JENIE PP W U SV PN - WP B 15| NV VR W P R
odoa (o 5l Yo S AU 0UYe e ey b 2 Bl
Gl e (V) @85 gt b oy ool e 2 SO LAkl b siia Iy 0 3)
Lo iad ol ad 3,8l e 0T 5 sl a4 YLL(8) o3,
25 3 Uas jaa e s OLS 13 Lolsy  ASU agdl idslae s 3oVl
3 il sMae¥) Lailo il o2 By b bl OB 1 ¢ (5 gl g
L U s odalag sale Oy U 3ol ladio 35 0)
6 5 sla sl (A3Ladl) S g ) ko sl e fuzis oMLl odas
s ST YD) gl s slaey () (530 VA 5 5 Jslnas (L)



YA

sl AW B3

.(Apoplast) i_2| s CJL.} Sbla ) L_SJ ol Al gl GBS 5 (o)
Wil IS bloms /836 /o™ TV 1TV e L (L) e s

Jolne e Ll il Cla e Jitl) (o 2 il 25 el 5 AotV i3y
o g Bakeia L L3 Jal) Uil a0y (VY =€) 3, J5t U it 55 0
@Jj.(é)@q\gwujfwwbﬂji(g)wuj;\&wo&

H g gl s ool G, B e 2S5 bl s e L e

.(Zimmermann and Steudle, 1978) Y 4VA J sy Ole g5

(Zimmermann &) JI S b grall Cakit eyl g e Jolae (VY —£) 0By J g
.*and Steudle, 1978)

Ll ol ) LA Jolae Lazl! C“‘"J‘ FEA

(ISl | (JSllons)

Mesembryanthemum 0 AP G il ) baa)l e
crystallinum Yi-e yE= Y

Allium cepa oY =2l s ORI WEC ¥ SO | R

Pty

Gossypium hirsutum \,° , V> B,y g FR— P |

1 ) ! y y< %H}M\

Lotus corniculatus , Y ,Y> 85 e FU— TR PY

1 ) ! y y< %ﬂ}M\

Capsicum fruitescence et Y= B,y g F— TN 1

Y, ,¥Y< Ly S..‘..J“ |

Helianthus annuus ), ¢ AR 2 By e Ay ol

¢,V GYe< ;‘ﬂﬁ«’}M‘




L 3 LW B VAY

(VY ) @By Jd) Al

Sl odall gt Byl Jales asall = | Ak
(ISl | (JSlilonw)

Brassica napus +,40 R s —t

% en g Sl

Zea mays V,0A P e —T

e g S

Lycopersicon Y,\e R e —T

esculentum & e g S

Gossypium Y,41 R s m—

barbadense & e g S

Ligustrum lucidum Y, By g iy ol

% en g Sl

Pennisetum typhoides AFAR: By g [y )

sy S

Acacia aneura A, &Y R s m—t

& iy S

Ceratonia siliqua £,0-Y7,¢ Logdl jmisis By g | SO OLY
VY, o=\ Y, f\.«?ﬁ‘k}lﬁ

Platanus orientalis YooY, Y el i By g | (Sl O 5Y
Ve,omN e, e e

Atriplex halinus ), Lol jmizis By g | SO OLY
o, EOOH | 4&

Pigerodendron uvifera ARRIRRYA A 2 et Lrll cley
VY, o= Vo= A

Podocarpus nudigenus A2 Sal) E | S brzll sle
\Y,0 v




YAY LU LU Y
(VY ) @By Jdd) Al
Ll sl ) By A Jelae Lzl ) i !
(JSllns) | (JSalilons)
Nothofagus betuloides Voo Shall s | (6 ¢ = Lrall cle
Ay V,0—4,A
Pernettya macronata \FK aall £ | (e ¢ 5ot Laallcle
AR Y,v
Weinmannia <A USSRV gy ¢ o2 Lrall sley
trichosperma ARFR VoA
Abies concolor v,e Shall s | (6 ¢ o2 Lrall sley
I Ve,
Picea glauca oY aall £ | (e ¢ 5ot Laallcle
v,o v, o
Acer saccharum 0 Sl | ¢ = Lrall cle
Yo, v =", V,0— 0, A
Populus balsamifera VY a5 an § get Ll sle
Ve, \,0—=0,
Fraxinus YV, i el | (5= ¢ o2 L cley
pennsylvanica
Gll’lkgO biloba A :‘&3 61';‘ Lﬁjsé-"' t)»-‘: Lozl ;L‘«)
Picea sitchensis A2 Sl | (SR et Lzl cle
Y4, Y,

Ll g M oS A oV Sl a8 ) @l e s 6 51 50 ool iy Ol el




<Ll 3 U oYW YAS

e 1S Ialazel danny 5 ) Jalae OF eiay alendl J gt s
e 53 Jalalls IS ibilons 4 Y I Jao (e gl b e i
O oS ed 93 Uyl Jalas 0L S oMo Jai o e (S5 5,000
MoV Jai oy Ay U alas e LBVl eda O) ol 2o s J] O
Loy g1 ol el L8 1 Gl odgy &y g o) s (3 LA o g2
o sy (Zimmermann  and  Steudle, 1980) 2 VAA* Js gy Ol 63
el odn s ALt B all e 501 ) o319 s D5 ) Jalna Lgd
— o, Jpad ) JUJ ol B At J) el 8 delag 455 ey Lo
uugﬁ\ouww\ﬁ_ﬂ\uz_wbjs;\_houu\@ﬁuj(w
B o A Il Jam WS 5 &31, b L e IS

ekl oy 43131 UL jary 3 L3 ) W) B Sl (V-6 @3 J

. (Zimmermann and Steudle, 1980)

oLl S,,u‘ P dde ) Mo | has | bae > &)
WJJ"?& &g dﬁjj‘ S ET| LA i3
UG e | M| S| @) | (A0

CORNEES

9
Mesembryanthemum TTyaxy 0 -y o - FNES
crystallinum Ve —or | Yaeans ¢ -r Yoo Lde
Capsicum annuum YIhexT - o -Y Yor - 0 Vo -¥ FWES
Yo -o Y,0 i
o
5 el




VAo L0 U vl
(VY-8 ‘gj) J)vd!'\ @\5
Ll ol o) | ke | el | s | kAo | e | gs
BSIgpdl | By | el | S| A R
DA | 1| J3W | &Gy | (A Y
O | W
(&50)

Tradescantia Yovexg —vo | e —ge | Yo g o -t wor ey [ Ads

virginiana -y Av -0 Yor -t 80 -t RVSETRY: 5yl

Y yexvo Ve -1 Av -v v ooy RVNETRY SN P WS

YTV exAT g sde e

s

il

Chenopodium TNy -y Yo -4 Yo -\o ] VAETHY L
rubrum i)
G o

B

Kalanchoe Ty or -\ Veo-y Yoo -t L
daigremantiana a3,
Valonia utricularis TTVexA Y v -y o vexve -y | b
Ter =\Ye T 13 ‘_;J.s,

Nitella flexilis °Vexo Voo —on £ -y o ey -y | b

Fer oyes £A sl

ode

Halicystis parvula Tyexy -y Yo -Yo. 0 fexg - | glall
Vo -o Yo ‘A e




<Ll 3 U oYW YA

LS 5ok Bl 531 OT (VY- 8) @55 dpdd L L ey s
(U ol oy 3l e ) el sl Jdme <l s Lol & 5 (230)
ALY 4l 6 s el i) s s gl LS OF o1 8L
(59l LS

o sSI Jalsall 3 heall G Lol oy S5 B8 Al 20512
(Tradescantia. virginiana) 5\ ;s 5 iy W3 55 Gl J a2
(Tomos, et.  al,1981) 2V4AY U 15 S9—a g5 a3 (T andersoniana) 4
SlesY aiia N p g S A S5 e Jslae g S 5ol ko g el
s e S (gl an Al ST oLl e Uy i1 35,5005 iz
Tkt 52 OL5 51, ) L s Wal S i Ll (e sl gall odin o35 ade
A ste ol s Ve s A s adydie £ LY S sl 55 S !
e ) S e Sin Slsad o 15 (KON) il oo Ll
oS





