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Solution
V¥,=-0.7 MPa
Y,= O0MPa

wsolution =-0.7 MPa

Cell wall

Cell membrane

Cell
Y, =-0.2 MPa
V,= 0.5MPa
Vo= 0.3MPa
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Year = Ysouion =—0.7 MPa

Y, +0MPa
Y.=-07

Cell membrane
Cell wall
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Water and plant cell:

1500 -

Corn vield (m?® ha")

Productivity (dry g m— yr )

0 10 20 30 40 50 60

Water availability (nurmber of days with Ik 1.0 15
optimum water during growing period) Annual precipitation (m)

85-95% of vegetables
35-75% of wood
5-15% of seed

Transpiration: 100% of its water in 1 hr on a warm, dry
and sunny day. Only 2% remains in plant for growth.
500¢ of water'/ g of organic matter made. dissipated
half of the net heat input from sunlight

:oLﬁjJJ LT)T ol ade

oyl asl ol g Goyb o 4o 15T sl g oSy ol ol jaae
ugr’l—’ Swd ad>y0 LS ¢ 51 Ho oS Sas Ll Ls_U_,o_x_,a W) .qJJ\j
S ool 59y Gwo Hl o dge 4SS ol (I Fgw ) COw q_>1_> O g
J S el S 4SS Gwl o ow (ol g D gl SaSel> Wl awl
O=1 00 v 8 so L iw!l Dy ygee ol S o blw 4>y Ve LS A
Lrel_) C)\.w_)“_]T Ol g0 4 4Swol g 4S ;.)T qu BREE = «HJ'J} ol D

cogda e Glay i (Ghs Lo 50 wws> o Ygaxo of Ol dae a5 lenoe



ol o los L

Logdo ooly ol Gledsle 4o &>l iz ) 0

tol JeSdse s Lo
Jusas Ty o g edd wuSyS e Lo OSsode o OJowS! o 4S SBg
50 s oh 4GB AS SISl 4y pSl oo ool oo Le G581 whie s
0= w0 dalgF Sy o lyalb o Hloly ddols JeStso dxais
sy S aSl sleildas 5o Ll bl pilhol 4 4S5 LedeS s
Sub g b ohd 4y gy JeSJpe die dpb A4S LS S Oy

WATER

Net negative charge

Attraction of bonding
electrons to the oxygen
creates local negative

and positive partial charges

o+

Net positive charge

PLANT PHYSIOLOGY, Third Edition. Figure 3.3 © 2002 Sinauer Associates, inc.
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Structure of water

Properties of water

(A) Correfated configuration (8) Random configuration
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— Solvent properties g P 0g ® &0

— Cohensive and N ¢ —
adhensive properties | & :

' ’ - ® 5j '
— High tensile strength o .;gf“@"“ @
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— Thermal properties
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5 Las

4y Lis = Dye/m’ =dyne x cm/cm’ x cm = energy/ cm’
4 Lis = Newton/m’ = Newton x m/m’ x m = Joule/m’
1 bar =105 Pa

lbar = 100 KPa

1 bar=0.1 MPa

1 mbar =0.1 KPa

1 atm =101.3 KPa

1 atm =1013 mbar

1 atm =760 mm, Hg
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Cohesion and Adhesion

Result from polarity and hydrogen bonding
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Adhension : force to attract water to solid surfaces e.g. cell
wall or glass surface

(A) - Contact angle

T
~ H,0 "-f/

. . Force from [[———
Wettable surface 2
/

A Net forc
tension

6>90°

;“/( 1 H,0 \/
\ I

’ Hydrophobic substrate ‘

Capillarity

| Shape of a droplet placed on a solid surface
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Water Movement From Soil to Root |

Endodermi:m Pericycle
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Cell wall -+-Casparian strip

O - Apoplast

= Symplast
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Ficure 25.—Diagram for the classification of irrigation waters.
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Ficure 22.—Nomogram for determining the SAR value of irrigation water and for estimating the corresponding ESP value of
a soil that is at equilibrium with the water.
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