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 ϣϪЮϝϪЮϜ ϢϼЎϝϲвЮϜ

.1 ̭ϝвЮϜ ϣЦыКϣϠϼϦЮϝϠϤϝϠжЮϜм

.2 ϣтКмж иϝтв атЧϦ сТ ϢϸвϦЛвЮϜ ϼттϝЛвЮϜм рϼЮϜ иϝтврϼЮϜ
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цϜ РϜϸк

1 .сКϜϼϾЮϜ ϬϝϦжшϜ сТ ϝлϦтвкϒм ϣϠϼϦЮϝϠ ̭ϝвЮϜ ϣЦыК амлУвϠ ϣϠЯАЮϜ РтϼЛϦ.

2 .йϦЪϼϲ ϣтЮϐм ϣϠϼϦЮϜ сТ ̭ϝвЮϜ ϸмϮм ЬϝЪІϒ ϱтЎмϦ.

3 .ϤϝϠжЯЮ ̭ϝвЮϜ ϼТϜмϦ сТ ϢϼϪϔвЮϜ ЬвϜмЛЮϜ дϝтϠ.

4 .РтϼЊϦЮϜм ̭ϝвЮϝϠ ДϝУϦϲъϜ сТ ϣϠϼϦЮϜ ЈϜм϶ ϼмϸ алТ.

ϣвϸЧвЮϜ

ϢϼтПϦв ϞЂжϠ ̭ϝвЮϜм ̭ϜмлЮϜ пЯК рмϦϲϦ ϤϝвϝЂвм ̪ϣтмЎКм ϣтжϸЛв ϸϜмв дв дмЪϦт Ϝ̯ϸЧЛв ϝ̯АЂм ϣϠϼϦЮϜ ϸЛ̳Ϧ.

ϤϝϠжЮϜ ϼмϺϮ пЮϖ ϣтϚϜϺПЮϜ ϼЊϝжЛЮϜ йЮы϶ дв ЬЧϦжϦ рϺЮϜ АтЂмЮϜ ЬϪвт Ϻϖ ̪аϝДжЮϜ ϜϺк сТ рмтϲЮϜ ЬвϝЛЮϜ ̭ϝвЮϜ ϸЛ̳тм.

 ̳Ϧ рϺЮϜ ЀϝЂцϜ скм ̪йϮϝϦжϖм ϤϝϠжЮϜ мвж аКϸ пЯК ϣϠϼϦЮϜ ϢϼϸЧЮ ϢϸϸϲвЮϜ ЬвϜмЛЮϜ акϒ дв ̭ϝвЮϜм ϣϠϼϦЮϜ дтϠ ϣЦыЛЮϜ ̵дϖ йтЯК пжϠ

ϣтКϜϼϾЮϜ ЙтϼϝІвЮϜ сТ рϼЮϜ ϣЮмϸϮм ЬϾϠЮϜм рϼЮϜ ϤϝтЯвК.

1- ϣЦыК ϣϠϽϧЮϜ иϝугЮϜмSoil Water Relationships



Soil Properties    ϣϠϼϦЮϜ ЈϚϝЊ϶

Â Texture
ÅDefinition:  relative proportions of various sizes of individual 

soil particles
ÅUSDA classifications

Â Sand:  0.05 ï2.0 mm
Â Silt:     0.002 - 0.05 mm
Â Clay:  < 0.002 mm

ÅTextural triangle:  USDA Textural Classes
ÅCoarse vs. Fine, Light vs. Heavy
ÅAffects water movement and storage

Â Structure
ÅDefinition:  how soil particles are grouped or arranged
ÅAffects root penetration and water intake and movement

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

йϮЂжЮϜ

РтϼЛϦЮϜ : сϠЂжЮϜ ЙтϾмϦЮϜϜϜ ϣϠϼϦЮϜ ϤϝϚтϾϮ дв ϣУЯϦ϶в аϝϮϲцϣтϸϼУЮ

ϣтЪтϼвцϜ ϣКϜϼϾЮϜ ϢϼϜϾм ϤϝУтжЊϦ

ЬвϼЮϜ :0.05ï2.0ав

свАЮϜ :0.002ï0.05ав

дтАЮϜ :>0.002ав

 ϨЯϪвйϮЂжЮϜ :ϣтЪтϼвцϜ ϣКϜϼϾЮϜ ϢϼϜϾмЮ ЀвЯвЮϜ ϤϝϚТ

ЬтЧϪЮϜ ЬϠϝЧв РтУ϶ЮϜ ̪аКϝжЮϜ ЬϠϝЧв дІ϶ЮϜ

ϝлжтϾ϶Ϧм иϝтвЮϜ ϣЪϼϲ пЯК ϼϪϔт

йϠϼϦЮϜ ̭ϝжϠ

РтϼЛϦЮϜ :ϝлϠтϦϼϦ мϒ ϣϠϼϦЮϜ ϤϝϚтϾϮ ЙтвϮϦ ϣтУтЪ

ϝлϦЪϼϲм иϝтвЮϜ ЈϝЊϦвϜм ϼмϺϮЮϜ ФϜϼϦ϶Ϝ пЯК ϼϪϔт



USDA Textural 
Triangle
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Â Bulk Density ( rb) ϣтϼкϝЎЮϜ ϣТϝϪЪЮϜ

Årb = soil bulk density, g/ cm 3

ÅMs = mass of dry soil, g

ÅVb = volume of soil sample, cm 3

Typical values:  1.1 - 1.6 g/ cm 3

Â Particle Density ( rp)  ϣтЧтЧϲЮϜ ϣТϝϪЪЮϜ

ÅrP = soil particle density, g/ cm 3

ÅMs = mass of dry soil, g

ÅVs = volume of solids, cm 3

Typical values:  2.6 - 2.7 g/ cm 3
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Â Porosity ( f)  ϣтвϝЂвЮϜ

Typical values:  30 - 60 %
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Water in Soils  ϣϠϼϦЮϜ сТ ̭ϝвЮϜ

Â Soil water content  ϣϠϼϦЮϜ сТ сϠмАϼЮϜ омϦϲвЮϜ

Mass water content ( qm)

qm = mass water content (fraction)

Mw = mass of water evaporated, g (²24 hours @ 105 oC)

Ms = mass of dry soil, g
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Â Volumetric water content ( qv)

ÅqV = volumetric water content (fraction)
ÅVw = volume of water
ÅVb = volume of soil sample
ÅAt saturation, qV = f
ÅqV = As qm

ÅAs = apparent soil specific gravity = rb/rw
(rw = density of water = 1 g/cm 3)

ÅAs = rb numerically when units of g/cm 3 are used

Â Equivalent depth of water (d)
Åd = volume of water per unit land area = ( qv A L) / 

A = qv L
Åd = equivalent depth of water in a soil layer
ÅL = depth (thickness) of the soil layer
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Volumetric Water Content & Equivalent Depth
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Volumetric Water Content & Equivalent Depth
Typical Values for Agricultural Soils

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

1 
in.

0.50 in.

0.15 in.

0.20 
in.

0.15 
in.

Soil Solids (Particles):  50 %

Total Pore   
Space:     50 %

Very Large Pores:        15 % 
(Gravitational Water)

Medium -sized Pores:   20 % 
(Plant Available Water)

Very Small Pores:        15 % 
(Unavailable Water)



Water-Holding Capacity of Soil
Effect of Soil Texture
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Coarse Sand Silty Clay 
Loam

Gravitational Water

Water Holding 
Capacity

Available Water

Unavailable Water

Dry Soil



Soil Water Potential

Â Description

ÅMeasure of the energy status of the soil water

ÅImportant because it reflects how hard plants must work to 

extract water

ÅUnits of measure are normally bars or atmospheres

ÅSoil water potentials are negative pressures (tension or 

suction)

ÅWater flows from a higher (less negative) potential to a lower 

(more negative) potential
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РЊмЮϜ

ϣϠϼϦЮϜ иϝтв ϣЦϝА ϣЮϝϲ ЀϝтЧв

ϝ̭вЮϜ ϬϜϼ϶ϦЂъ ϤϝϦϝϠжЮϜ йЮϺϠϦ рϺЮϜ ϸлϮЮϜ ЀЪЛт йжц ϝ̯влв ϜϺк ϸЛ̳т.

рмϮЮϜ АПЎЮϜ мϒ ϼϝϠЮϜ ск ̯ϢϸϝК ЀϝтЧЮϜ ϤϜϸϲм.

 ϣϠЮϝЂ АмПЎ мк ϣϠϼϦЮϜ иϝтв ϸлϮ)АУІ мϒ ϸІ.(

 пЯКϒ ϸлϮ дв ̭ϝвЮϜ ФТϸϦт)ϣтϠЯЂ ЬЦϒ ( ЬЦϒ ϸлϮ пЮϖ)ϣтϠЯЂ ϼϪЪϒ.(
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 ϣжвϝЪЮϜ ϣЦϝАЮϜ сТ ϤϝТыϦ϶ъ ̯ϣϠϝϮϦЂϜ ШϼϲϦт ЬϠ ̪ϣжЪϝЂ ϣЮϝϲ сТ дмЪт ъ ϣϠϼϦЮϜ сТ ̭ϝвЮϜ)Potential Energy.(

 РϼЛ̳т ̭ϝвЮϜ ϣЦϝА сТ РыϦ϶ъϜ ϜϺк̮ϠЮϝ ϸлϮ сϚϝвЮϜ ϣϠϼϦЯЮ)Soil Water Potential( ̪сЧжЮϜ ̭ϝвЮϝϠ ̯ϣжϼϝЧв ϣϠϼϦЮϜ сТ ̭ϝвЮϜ ϝлЪЯϦвт сϦЮϜ ϣЦϝАЯЮ ЀϝтЧв мкм

АПЎЮϜм ϢϼϜϼϲЮϜ ϣϮϼϸ ЀУж ϸжК.

 сϚϝвЮϜ ϸлϮЮϜ амлУв)ʌ(

 * ϾвϼЮϝϠ йЮ Ͼвϼ̳т)ʌ.(

 *ЀϝтЧЮϜ Ϣϸϲм : АПЎЮϜ)Pascal мϒbar.(

 *сЧжЮϜ ̭ϝвЮϜ дв ϣЦϝА ЬЦϒ ϝлтТ ̭ϝвЮϜ дц ϣЛϠІвЮϜ ϼтО ϣϠϼϦЮϜ сТ ϣϠЮϝЂ ϝ̯вϚϜϸ ϣвтЧЮϜ.

 ϸлϮЯЮ ϣвϝЛЮϜ ϣЮϸϝЛвЮϜсϚϝвЮϜ

 ) *ʌψǘ :(сЯЪЮϜ сϚϝвЮϜ ϸлϮЮϜ

 ) *ʌψƎ :( сϠϺϝϮЮϜ ϸлϮЮϜ)Gravitational potential(

 ) *ʌψƳ :( рϼϦϝвЮϜ ϸлϮЮϜ)Matric potential(

 ) *ʌψƻ :( рϾмвЂцϜ ϸлϮЮϜ)Osmotic potential(

 ) *ʌψǇ :( сАПЎЮϜ ϸлϮЮϜ)Pressure potential(

y y y yt g m o= + +

Soil Water Potential
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сЯЪЮϜ ϸлϮЯЮ ϣжмЪвЮϜ ϸмлϮЮϜ ИϜмжϒ

1 . сϠϺϝϮЮϜ ϸлϮЮϜ)ʌƎ(

 *сЛϮϼв омϦЂвЮ ϣϠЂжЮϝϠ йЎϝУ϶жϜ мϒ ̭ϝвЮϜ ИϝУϦϼϜ дК ϭϦϝж.

 * ϣтЂϒϼЮϜ ̭ϝвЮϜ ϣЪϼϲ сТ ϼϪϔт)ϣтϠϺϝϮЮϜ ЬЛУϠ ̯ъмϾж.(

 *РϼЊЮϜ сТм ϣЛϠІвЮϜ ϞϼϦЮϜ сТ алв.

2 . рϼϦϝвЮϜ ϸлϮЮϜ)ʌƳ(

 *ϣϠϼϦЮϜ ϤϝϚтϾϮм ̭ϝвЮϜ ϤϝϚтϾϮ дтϠ ФϝЊϦЮъϜм ϸІЮϜ омЦ дК ϭϦϝж.

 * ϱϠЊϒ ϣϠϼϦЮϜ ϣϠмАϼ ϤЯЦ ϝвЯЪ рϒ ̪РϝУϮЮϜ Йв ЬЧтʌƳϣтϠЯЂ ϼϪЪϒ.

 *ϣЛϠІвЮϜ ϼтО ϣЧАжвЮϜ Ь϶Ϝϸ ̭ϝвЮϜ ϣЪϼϲ сТ акцϜ мк.
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3 . рϾмвЂцϜ ϸлϮЮϜ)ʌƻ(

 *ϣϠϼϦЮϜ ЬмЯϲв сТ ϣϠϚϜϺЮϜ ϰывцϜ ϸмϮмϠ ϼлДт.

 *сЮϝЛЮϜ пЮϖ ЌУ϶жвЮϜ сϲЯвЮϜ ϾтЪϼϦЮϜ ϣЧАжв дв ШϼϲϦт ̭ϝвЮϜ.

 *ϣϲЯвϦвЮϜ ϞϼϦЮϜ мϒ ϣϲЮϝвЮϜ иϝтвЮϝϠ рϼЮϜ сТ ϣЊϝ϶ ϣтвкϒ йЮ.

4 . сАПЎЮϜ ϸлϮЮϜ)ʌǇ(

 *ϤϝϠжЮϜ ϣϮЂжϒ сТ мϒ ̭ϝвЮϝϠ ϣЛϠІвЮϜ ϞϼϦЮϜ сТ ϼлДт.

 *ϤϝϦϝϠжЮϜ ϼмϺϮ мϒ ϣтТмϮЮϜ ϞтϠϝжцϜ сТ ϝвЪ ЙУϦϼв ̭ϝв АПЎ ϸϮмт ϝвϸжК ϝ̯ϠϮмв дмЪт.

 ЙтϾмϦ сТ сϚϝвЮϜ ϸлϮЮϜϣϠϼϦЮϜ

 * пЯКϒ)ϣтϠЯЂ ЬЦϒ (ϣϠАϼЮϜ ϤϝЧϠАЮϜ сТ.

 * ЬЦϒ)ϣтϠЯЂ ϼϪЪϒ (ϣТϝϮЮϜ ϤϝЧϠАЮϜ сТ.

 *пжϸцϜ ϸлϮЮϜ пЮϖ пЯКцϜ ϸлϮЮϜ дв дмЪϦ ̭ϝвЮϜ ϣЪϼϲ.



Â Soil Water Release Curve
ÅCurve of matric potential (tension) vs. water 

content
ÅLess water ­ more tension
ÅAt a given tension, finer - textured soils retain 

more water (larger number of small pores)
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Height of capillary 
rise inversely 
related to tube 
diameter

Matric Potential and Soil Texture

The tension or suction created by small capillary 
tubes (small soil pores) is greater that that 
created by large tubes (large soil pores).  At 
any given matric potential coarse soils hold less 
water than fine - textured soils.
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 ФϼА ϸлϮЮϜ ЀϝтЦсϚϝвЮϜ

1 .Tensiometerς оϸвЮϜ сТ рϼϦϝвЮϜ ϸлϮЮϜ ЀϝтЧЮ)0 пЮϖ-85kPa.(

2 .Pressure plate apparatusς пϦϲ ЙЂмцϜ оϸвЮϜ сТ сϚϝвЮϜ ϸлϮЮϜ ЀϝтЧЮ-1500kPa.

3 .Psychrometerςрϼϝ϶ϠЮϜ дϾϜмϦЮϜ пЯК ̯̭ϝжϠ сЯЪЮϜ ϸлϮЮϜ ЀтЧт.

4 .Electrical sensors) ЬϪвGypsum blocks мTDR.(

 ϤϝЧтϠАϦЮϜϣтЯвЛЮϜ

 *пЯϪвЮϜ рϼЮϜ ϸтКϜмв ϸтϸϲϦ.

 *ϣтЯЧϲЮϜ ϣЛЂЮϜм аϚϜϸЮϜ ЬмϠϺЮϜ ϣАЧж ϞϝЂϲ.

 *иϝтвЮϜ аϜϸ϶ϦЂϜ Ϣ̭ϝУЪ дтЂϲϦ.

 *ϤϝϠжЮϜ мвжм ̭ϝвЮϜ ϼТмϦ дтϠ ϣЦыЛЮϜ ϣЂϜϼϸ.
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 |            ϱЯАЊвЮϜ |         ϾвϼЮϜ |                ϣтϠтϼЧϦЮϜ ϣвтЧЮϜ | РЊмЮϜ|

 |------------------ |------------- |------------------------------- |-----|

 |      ϣтЯЧϲЮϜ ϣЛЂЮϜ |Ǹ å -33 kPa   |  ϣтвЪ       ϼϲЮϜ РϼЊЮϜ ϸЛϠ ̭ϝвЮϜ|       |

 | аϚϜϸЮϜ ЬмϠϺЮϜ ϣАЧж |Ǹ å -1500 kPa |  пжϸϒ ϤϝϠжЯЮ ϰϝϦв ̭ϝвЮϜ дв омϦЂв|       |

 |  ИϝϠІшϜ ϸжК ϸлϮЮϜ |Ǹ å 0         |  ϣϠϼϦЮϜ     ̭ϝвЮϝϠ ЬвϝЪЮϝϠ ϣЛϠІв|       |



ÅField Capacity (FC or qfc )

ïSoil water content where gravity drainage 
becomes negligible

ïSoil is not saturated but still a very wet 
condition

ïTraditionally defined as the water content 
corresponding to a soil water potential of -1/ 10 
to -1/ 3 bar

ÅPermanent Wilting Point (WP or qwp )

ïSoil water content beyond which plants cannot 
recover from water stress (dead)

ïStill some water in the soil but not enough to 
be of use to plants

ïTraditionally defined as the water content 
corresponding to -15 bars of SWP
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 ϣЛЂЮϜϣтЯЧϲЮϜ

 ̯ытϚЎ ϣтϠϺϝϮЮϜ РтϼЊϦ ϱϠЊт Ϩтϲ ϣϠϼϦЮϜ сТ ̭ϝвЮϜ омϦϲв

ϣтϝПЯЮ ϣϠАϼ ϣЮϝϲ сТ ЬϜϾϦ ъ ϝлжЪЮм ϣЛϠІв ϤЂтЮ ϣϠϼϦЮϜ

 дв ϣϠϼϦЮϜ иϝтв ϣтжϝЪвш ЬϠϝЧвЮϜ ̭ϝвЮϜ омϦϲв ϝлжϓϠ ϝ̯тϸтЯЧϦ РϼЛ̳Ϧ-1/10 пЮϖ-1/3

ϼϝϠ

 ϣАЧж ЬмϠϺЮϜϣвϚϜϸЮϜ

Ϝ ϸϝлϮшϜ дв сТϝЛϦЮϜ иϸЛϠ ϤϝϦϝϠжЯЮ дЪвт ъ рϺЮϜ ϣϠϼϦЮϜ сТ ̭ϝвЮϜ омϦϲв сϚϝвЮ

)ϤтвЮϜ(

Ув дмЪтЮ сТϝЪЮϜ ϼϸЧЮϝϠ ЀтЮ дЪЮм ϣϠϼϦЮϜ сТ ̭ϝвЮϜ ЌЛϠ Шϝжк ЬϜϾт ъϤϝϦϝϠжЯЮ Ϝ̯ϸт

 ̮Ю ЬϠϝЧвЮϜ ̭ϝвЮϜ омϦϲв ϝлжϓϠ ϝ̯тϸтЯЧϦ РϼЛ̳Ϧ-15 дв ϼϝϠSWP\



Available Water  ̭ϝвЮϜ ϣтϾкϝϮ
Â Definition

ÅWater held in the soil between field 

Åcapacity and permanent wilting point 

ÅñAvailableò for plant use

Â Available Water Capacity ( AWC)

ÅAWC = qfc - qwp

ÅUnits:  depth of available water per unit

Å depth of soil, ñunitless ò  (in/in, or mm/mm)

ÅMeasured using field or laboratory methods

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

 РтϼЛϦЮϜ : иϝтвЮϜ мкжм ϣтЯЧϲЮϜ ϣЛЂЮϜ дтϠ ϣϠϼϦЮϜ сТ ϢϾϮϦϲвЮϜ ЬмϠϺЮϜ ϣАЧ

аϚϜϸЮϜ"ϣϲϝϦвЮϜ " аϜϸ϶ϦЂъ ϤϝϠжЮϜ

 ϣЛЂЮϜ ϣϲϝϦвЮϜ ϣтϚϝвЮϜAWC = qfc - qwp

ϤϜϸϲмЮϜ : ̪ϣϠϼϦЮϜ дв ФвК Ϣϸϲм ЬЪЮ ϣϲϝϦвЮϜ иϝтвЮϜ ФвК"ϤϜϸϲм дмϸϠ "

)ϣЊмϠ/ мϒ ̪ϣЊмϠав/ав(

 аϦт мϒ ЬЧϲЮϜ ФϼА аϜϸ϶ϦЂϝϠ ϝлЂϝтЦϼϠϦ϶вЮϜ



Soil Hydraulic Properties and Soil Texture

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Â Fraction available water depleted ( fd)          ϾкϝϮЮϜ ̭ϝвЮϜ ϸϝУжϦЂϜ ϣϠЂж

(qfc - qv) = soil water deficit ( SWD)
qv = current soil volumetric water content

Â Fraction available water remaining ( f r)       ϾкϝϮЮϜ дв сЧϠϦвЮϜ ̭ϝвЮϜ ϣϠЂж

(qv - qwp ) = soil water balance ( SWB) 

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

ö
÷

õ
æ
ç

å

-

-
=

wpfc

vfc
df

qq

qq

ö
÷

õ
æ
ç

å

-

-
=

wpfc

wpv
rf

qq

qq



Â Total Available Water (TAW )   сЯЪЮϜ ϾкϝϮЮϜ ̭ϝвЮϜ

TAW = (AWC) (Rd)

TAW = total available water capacity within the plantroot zone, (in, or mm)

AWC = available water capacity of the soil, ((in, or mm) of H2O/(in, or mm) of soil)

Rd = depth of the plant root zone, (in, or mm)

If different soil layers have different AWCôs, need to sum up the layer-by-layer TAWôs

TAW = (AWC1) (L1) + (AWC2) (L2) + . . . (AWCN) (LN)

- L = thickness of soil layer, (in, or mm)

- 1, 2, N: subscripts represent each successive soil layer

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Horizontal 
movement due to 
capillarity

Vertical 
movement due 
largely to gravity

Gravity vs. 
Capillarity

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Water Infiltration ̭ϝгЮϜ ϱІϼ

Defôn.:  the entry of water into the soil  СтϽЛϦ: Ьы϶ ̭ϝгЮϜ Ьн϶ϸ нк        ϣϠϽϧЮϜ

Influencing Factors                                                      ϢϽϪϕгЮϜ ЭвϜнЛЮϜ

Soil texture                                                                          ϣϠϽϧЮϜ ϣϯЃж

Initial soil water content                   ϣϠϽϧЮϜ сТ ϣϠнАϽЮϜ ев сϚϜϹϧϠъϜ онϧϳгЮϜ

Surface sealing (structure, etc.)                                     ϣϠϽϧЮϜ ϱГЂ ЭЫІ

Soil cracking                                                                      ϣϠϽϧЮϜ ϤϝЧЧЇϦ

Tillage practices                                                               ϣϪϜϽϳЮϜ ϤϝуЯгК

Method of application (e.g., Basin vs. Furrow)                ϣТϝЎъϜ ϣЧтϽА

Water temperature                                                         ̭ϝгЮϜ ϢϼϜϽϲ ϣϮϼϸ

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Cumulative Infiltration Depth vs. Time For Different Soil Textures

ϣУЯϧϷв ϞϽϧЮ ϱІϽЮϜ ХгК ЙгϯϦ евϾ

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Infiltration Rate vs. Time

For Different Soil Textures

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Water Infiltration Rates and Soil Texture

ϣϠϽϧЮϜ ϣϯЃжм ̭ϝгЮϜ ϱІϼ ЬϹЛв

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Soil Infiltration Rate vs. Constant Irrigation Application Rate

 сТ ̭ϝгЮϜ ϱІϼ ЬϹЛв ЬϹЛгϠ ̯ϣжϼϝЧв ϣϠϽϧЮϜ ϣТϝЎϜ иϝуврϽЮϜ .

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж



Depth of Penetration

 ФϜϽϧ϶ъϜ ХгК

Â Can be viewed as sequentially filling the soil profile in 

layers

Â Deep percolation: water penetrating deeper than the 

bottom of the root zone

Â Leaching:  transport of chemicals from the root zone 

due to deep percolation

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

Å ϣϠϼϦЮϜ ̭ывϜ ϞЦϝЛϦЮϝϠ ЌϼЛϦЂж дЪвв сТϤϝЧϠАЮϜ

Å ФтвЛЮϜ ϱІϼЮϜ :ϠжЯЮ ϣЮϝЛУЮϜ ϼмϺϮЮϜ ϣЧАжв ϤϲϦ ̭ϝвЮϜ ФϜϼϦ϶ϜϤϝ

Å ЬтЂПЮϜ :ϼЮϜ ϣАЂϜмϠ ϼмϺϮЮϜ ϣЧАжв дв ϣтϚϝтвтЪЮϜ ϸϜмвЮϜ ЬЧж ϱІ

 ФтвЛЮϜ

ϮмвЮϜ ϤϝвϝЂвЮϜ Йв ϝлЯКϝУϦм ϣтϠϺϝϮЯЮ ϣϮтϦж ЬУЂцϜ мϲж ϝ̯тϮтϼϸϦ ϞϼЂϦЮϝϠ ϒϸϠϦ ϝлжϗТ ̪ϣϠϼϦЮϜ ϱАЂ пЮϖ рϼЮϜ иϝтв РϝЎϦ̳ ϝвϸжКϦЮϜ сТ ϢϸмϣϠϼ.

ФϜϼϦ϶ъϜ ФвК  : мк ϣТϝЂвЮϜ ϣтϸмвЛЮϜ)ϼϦвЮϜ мϒ ϼϦвтϦжЂЮϝϠ (в дтЛв ϸϲ пЮϖ ЬЊт мϒ РЦмϦт пϦϲ ϣϠϼϦЮϜ Ь϶Ϝϸ ̭ϝвЮϜ ϝлЮы϶ ШϼϲϦт сϦЮϜϣϠмАϼЮϜ д.



ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

Depth of Penetration ϒϣтвк ХгК ФϜϽϧ϶ъϜ

1 . аттЧϦЮ Ϣ̭ϝУЪрϼЮϜ:

 * ФϜϼϦ϶ъϜ ФвК дмЪт дϒ ϞϮт ϝ̯тмϝЂв ϼϝІϦжϜ ФвК дв ϝ̯ϠтϼЦ мϒ ϼмϺϮЮϜ̭ϝвЮϜ дв ϼмϺϮЮϜ ϸтУϦЂϦ пϦϲ ϤϝϠжЯЮ.

 * ФвЛЮϜ дϝЪ ϜϺϖ ЬЦϒ ФвК дв ϼмϺϮЮϜ ҦϣЧтвЛЮϜ ϼмϺϮЮϜ пЮϖ ϣтТϝЪЮϜ ϣϠмАϼЮϜ ЬЊϦ ъ.

 * дϝЪ ϜϺϖ ϼϠЪϒ ФвК дв ϼмϺϮЮϜ Ҧ Ϩϸϲт ϸЧТ ФтвЛЮϜ ϞϼЂϦЮϝϠ ̭ϝвЯЮ)Deep Percolation Loss.(

2 . ϸтϸϲϦЮ рϼЮϜ ϣтвЪм ϤϜϼϦТϣϠЂϝжвЮϜ:

РϜϼЂϖ дмϸ ЬвϝЪЮϝϠ ϼмϺϮЮϜ ϣЧАжв ЬтЯϠϦЮ ϣϠмЯАвЮϜ ̭ϝвЮϜ ϣтвЪ ϞϝЂϲ дЪвт ФϜϼϦ϶ъϜ ФвК ϣТϼЛв Ьы϶ дв.

3 . аттЧϦЮ ЈϚϝЊ϶ϣϠϼϦЮϜ:

 *ϣтЮϝЛЮϜ ϣтвϝЂвЮϜ ϞϠЂϠ ϼтϠЪ ФϜϼϦ϶ъϜ ФвК ϝлтТ дмЪт ϣтЯвϼЮϜ ϣϠϼϦЮϜ.

 *ϣтϺϝУжЮϜ РЛЎм ϣЧтЦϸЮϜ ϣтвϝЂвЮϜ ϞϠЂϠ ϼтПЊ ФϜϼϦ϶ъϜ ФвК ϝлтТ дмЪт ϣтжтАЮϜ ϣϠϼϦЮϜ.

сЧтϠАϦ ЬϝϪв:

 ϜϺϖ ФвК пϦϲ ϸϦвϦ Ьт϶жЮϜ ϼмϺϮ ϤжϝЪ1.2 дϝЪ рϼЮϜ ϸЛϠ ФϜϼϦ϶ъϜ ФвКм ̪а0.6 ̪̭ϝвЮϝϠ ϤЛϠІϦ ϸЦ АЧТ ϼмϺϮЮϜ ϣЧАжв РЊж дϒ сжЛт ϜϺлТ ̪АЧТ а

 ̱РϝЪ ϞтАϼϦ ФтЧϲϦЮ рϼЮϜ ϣтвЪ мϒ двϾ ϢϸϝтϾ пЮϖ ИϼϜϾвЮϜ ϬϝϦϲтм.



Soil Water Measurement

ϣϠϼϦЮϜ ̭ϝв ЀϝтЦ ФϼА

ϸ .  ϼмЊжвЮϜ ϼЊϝж аЊϝК- ЬϾϠм рϼ аДж

Â Gravimetric 
ÅMeasures mass water content ( qm)
ÅTake field samples ­ weigh ­ oven dry ­ weigh
ÅAdvantages:  accurate; Multiple locations
ÅDisadvantages:  labor; Time delay

Â Feel and appearance
ÅTake field samples and feel them by hand
ÅAdvantages:  low cost; Multiple locations
ÅDisadvantages:  experience required; Not highly 

accurate

 ϣтжϾмЮϜ ϣЧтϼАЮϜ

 ЀтЧт ϣЯϦЪЮϝϠ ̭ϝвЮϜ омϦϲв)Ŭm)
 ϣтжϜϸтв ϤϝжтК Ϻ϶ϒ ϝлжϾм м дϼУЮϝϠ ϝлУтУϮϦϝлжϾмм

ϝтϜϾвЮϜ :ϢϸϸЛϦв ЙЦϜмв ̫ϣтЮϝК ϣЦϸ

ϞмтЛЮϜ :ϤЦмЮϜ сТ ϼт϶ϓϦ ̫рϼІϠ ϸлϮ

 сϮϼϝ϶ЮϜ ϼлДвЮϜм ЀвЯЮϝϠ ϣϠмАϼЮϜ ϣТϼЛв ϣЧтϼА

 Ϻ϶ϒϝ̯тмϸт ϝлЊϲТм ϣтжϜϸтв ϤϝжтК

ϝтϜϾвЮϜ :ϢϸϸЛϦв ЙЦϜмв ̫ϣЎУ϶жв ϣУЯЪϦ

ϞмтЛЮϜ :ϣЎУ϶жв ϣЦϸ ̫ϣϠмЯАв ϣтЯвК ϢϼϠ϶
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ϤϦІϦ)РϝЛЎϖ мϒ ( ϤϝжмϼϦмтжЮϜςNeutron Scattering Attenuation(

 *ϣтЂϝЂцϜ ϢϼЪУЮϜ:

 ϣϠϼϦЯЮ свϮϲЮϜ сϚϝвЮϜ омϦϲвЮϜ ЀϝтЦ пЯК ϣЧтϼАЮϜ иϺк ϸвϦЛϦ)ʻǾ ( дтϮмϼϸтлЮϜ ϤϜϼϺϠ ϝлвϜϸАЊϜ ϸжК ϣЛтϼЂЮϜ ϤϝжмϼϦмтжЮϜ РϝЛЎϖ Ьы϶ дв

ϣϠϼϦЮϜ Ь϶Ϝϸ ̭ϝвЮϜ сТ ϢϸмϮмвЮϜ.

ϣϠмАϼЮϜ ϣтвЪ ϼтϸЧϦ дЪвт сЮϝϦЮϝϠм ̪ϤϝжмϼϦмтжЮϜ ЈϝЊϦвϜ ϸϜϾ ̪̭ϝвЮϜ ϣтвЪ ϤϸϜϾ ϝвЯЪ.

 *ϤϜϾтввЮϜ:

1 . ϾϝлϮЮϜ Ьмϲ ϣϠϼϦЮϜ дв ϼтϠЪ аϮϲ ЀϝтЦ ϝлжЪвт)ϝ̯тϠЂж ЙЂϜм ЬϝϮв.(

2 .ϣЮмлЂϠ ϣУЯϦ϶в ФϝвКϒ пЯКм ЙЦмвЮϜ ЀУж сТ ЀϝтЧЮϜ ϢϸϝКϖ дЪвт.

3 .ЀϝтЧЮϜ сТ ϣтЮϝК ϣЦϸ.

 *ϞмтЛЮϜ:

1 .ϾϝлϮЮϜ ϣУЯЪ ИϝУϦϼϜ.

2 .ϝ̯ЛІв Ϝ̯ϼϸЊв аϸ϶ϦЂт йжц ϣвϼϝЊ дϝвϒ ϤϜ̭ϜϼϮϖм сКϝЛІϖ Јт϶ϼϦ пЮϖ ϬϝϦϲт.

3 . ϣϠϼϦЮϜ ϱАЂ дв ϣϠтϼЧЮϜ ϤϝЧϠАЮϜ сТ ФтЦϸ ϼтО)ϣтϲАЂЮϜ ϤϝЂϝтЧЮϜ.(

Soil Water Measurement


