Chemistes of Suil Solution:
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sl lopumg Lacturs on weatlerng of tseks poid sincrals has o steong cllect on

the composition amd congentration ol sl sl “Additions of wipanic matter. Chermical
tertihizer amd removal ol putnents alse have a sigmiticant elfect on the composition of ol
sl

Climatie factor cause a distinet dillerence between soll solution compasition of and s
soils and that on humid sone soils, Ard zone soils are bigh i bases and low n acidity,
while humid rone :\-:ul-'. are leached and therefore, low in bases. Soal bulfenng capacity.
humus content. and Lpe of clay ailect the eguilibnum betsween sodid and higuid phases
which 1n turn chunges the compasition and coneentralivn of sl salution, IecHely 3t e
BEEE TR T8 e sol) solution swhich sppplies readily available nutricnts 1 plants

The m:l.n.q.l.'mfm il ulhailu.t-:d woils 15 based on' the chemstry of sl solution, climate,

plants be grovin and kil of the Tarm manager. [Thé chemical eomposition of s
nh:tmn i the resnlt of multl phase equbibria v hich imvolve ke exchange phase, soil

mimerals anil organic phases und varinis inorgunic complex {ons

Saline Snil Solution:

Vianavement of saline sols s based mainly on the tpe and quantity of soluble salls

v artons phienomeni invelved in the saline soils solution e discussed as under:

eal. ot is defined as the effective conerirution of entities taking part @n 4 chemical
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niration of electrolytes found normally
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concentratinn (m ) can not be equatad 1o its jomic activity (a)

lenic Strengih :
. s volues reflect the ome

It s a fundamental  property ol clectrolyte  solutions
envirunments resulting from the presence of 1ons in solution [ is a measure ul the intersity
of an elecincal ficld due to the 1ons ol an electrilyte It may be defined as halt the sinn ol

- molarity ol each lon by the squite ol 1s

terms ohtamned by multiplying the molality /

valence.
12 (C\Z,* + CyZ + Gy + + Culy’)
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where :
m < tomic strength lnmol
U = Concentration of first e
- Valenve of firstion
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4 LDS or TSN mmol, | | concentration is valid for a solution ol
Na
I but mvabid for svatems imvolving duminantly Ca*'. Me® " andor SOLT ons

o bC=4dsm’

Soidinm Hazard in Soils:

IThe presence .
¢ presence ol sodium in soil solution represents a potential hazard When ESE or
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Theeshold value depends on the sorl 1ype with respeet to chemical physical

an mloe e
d mineralogical make vp The sodicary hazard 15 manitested m the dispretsion ul
clay, ’-*'“":1.|H1;‘ and subseguent de-1locculation of ¢lass. The result s @ general

reduction w both wir and water entry inta soils much catlier than chemical eftects ol
ESPSAR on plants

» Sodium_Adsorption Ratio (SAR):

The soil sobicity hazard 1s associated with ESP of soils but now the commonky used

ulated Trom the canoni concentration of the

diagnestic eriterion is SAR which is calc
Lated up o the levels

The reasons arc that PSP are linearly e

saturation extracl
ive, e ISP or SAR just

usually encountered in soils where plants can sun

onomically for reclamation and growing several sodiciny toferant

It means that SAR caleulations are ehained I
an for practical SAR calculations as

manageable ec
o chemical

apricultwal plants.

analysis of saurahion extract of soils The equati

derived by US Sulinity Lab Stafl (1954) is

SAR - Na/[Ca+ Mg2]"”

When conceniration of cations irsaturation extracl is in mmol, 1" and

SAR = Na/|Ca - Mgl

= i .. " " . |
When concentranon of cations ipsaturation extract is in mmaol L

_~Root Zone Salinitv:
Root zone 15 Jdefined as the

area of the soil from which the ruots of a crop extract

water and nuinents.

' extracl water from the soil b}mw
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nerease the force a plant must exert 10 extract water and this
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[ he

dentical soils are at the safrie sater content but one 1 <alt [ree and other s sally.

the salt free senl than trom salty s Salts

and use muore watet frasii
I waler pinst

plants can extrocl
have an affinity for water Aivaler contains saits. more enctgy per unit ©
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Activin A Coellicient {y):

ramater fhal meas . :
es the extent of jonic tteractions in any solution In smiple
s muliplying
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clor fog coverting concentration it activity. The activies

vt ilcent g J

| ancideal solution should be | All cquations used to ealeulate the activin
ol ent are has s e e
| el en the Debuse Huckle (DB theors which pnmanly sccounts for
SHE range electrostane imteractions between ions.

Effect of Salinity on Chemieal Fguilibria:

Ihere wre numerius chemcal eguilibria tn a sl Althuugh all the interactions of interest
may nol be in equilibrium under feld conditions, vel the predictive munlels based on
thermodynamie equilibrium are bemng increasingly used in the management of salt-atfected
sotls Fquillibeium modeling establishes the limits o which the system is approaching

_Aon Pair Formation:

fon pairs are defined as pairs of oppositely charged ions that bebave as o thermuodynumic
entitsy . Strong clectrolytes often do not dissecizte into therr component 10ns. Pecause of
shaorn range imeractions between u;l_m.:q:nl catiois and anions, these Wns remam '-ln1|'||._1|}
attached to each other. Therefore, a considernble portion may beliave as if they were ool

ilustrated as follows with Ca® and CO,°

['nCﬂ'f — [‘n?' ¥ {‘[]L:'
—

In this case, CaC0," is the Ca™"-C0," par The equilibrium constant for such a reaction s
K - (Ca” P CO7T ) (CaC Oy’

Although Ko is fermulated in a similar way 1o that of weah electrolyte, the dissociation

ol ior; pairs is afTected by dilferent forees than those in weak electrolytes. ﬂﬂ“mﬂ;m

fmion pa:rs | is caused hy coulombic forces, svhereas in wenk elect

issociation. Irl uul solution, cations and amions that pair

rolytes, covalent bonds

are r:spnrﬁible for a wenk di

extensively are H R Na' C wL O, Heoy, COF and $O,° Chlorde (C1) fons do

not forn jon pairs with other cations 1o any measurable amounts

ions of lon Pair Formation:
d solution ¥ ih u high proportion of " and S T
Similar 1s the case if some or all of the € a

Impl icati

s will

. The | ¢ of saturale

um.lt.-r cefimate the total wlu‘nlu satlls.

is substituted by M
i pair [ormation on [C varies with the type of dissulved salts

¢, Formation of on complexes hecomes increasingly impor

b, Fiiectoli

am as | Ce increases
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Following aswumptions 3re used 0 Elamee the Seamags et &

cE e

e et B RTTT %

respuomds
1) Sslimry of apphied smgation wasy < 1 &> =

2) Crop water demand (ET) = 180 =m per 3=

"
\
i

3) Crop water use pattern 1 40-30-20-10 Tho o= S ey o
its ET demand from the upper quarer of Do met S=s W) % o S 3wl
quarter, 20 %5 from the next amd 10 % from te owes g

4) Crop water use will increase e coecsrmmance of sl waer whnh Zuos e O
next quarter, Le FC i€ FCoui @ ECum: < ECas « EC e

%) Desired leaching fraction (LFi =015 The leactemg Spren of 11 vz 2
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surf{ace evaporation

_“Salininy_control in the root fone:
Salimity control in the ool fone d‘-:mim I.._
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humid regions, ranfall results in chours fexciung W Gl ity Thm S T T T
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7 The difference between the water

”""'"'”F i and water Nowing ot muont be gyl to th

chanee 1n ik
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may be writlen as

n = D4 D, 4+ DY =D, + Dy + DY) I
T+ 14 Dy i equanon are less Len D, + Dy, the water deticat in sl v maes b
extraction from sl storage and by redoved dramage. With bime, the defion heconncs
fere Ao 10 as depleted, sonl tends to drs wluch reduces TV and the crop beoames water
giressed « ]‘mﬁ_—-ljll,_ these processes brng water fivss broeren pust dome 10
Palunce with water supply at sero dramage Howeser, withoul dramnage sabls stored in the
roo! sone concentrate in the rr:m.uning stored water l
As salinity increases, osmotic stress of the plunt increases which frther reduces
transpiration. If salts comtinue to increase in concentration, the plant dres
When a shallow water table exists. the deficiencies in 1), + 1) may be oflsct by By IF |

flow is upward [rom the ground water, drunage s zem, This situation canmal Lontnue

nder the ficld conditions, upward (low and drainage mas take plice .

indeidinitely. U
upsard low continues and |

alternately during the year, particularly in cultivated arcas 11

sulficient leaching dovs not Lake place, soil salinity ultimately reduces the crop’s water .

consumplion to the pont that the crop dies. That Is why, where salinity 15 a hazard, a net

downwand low of water through the root zone is needed (o sustain crop productivin

(e conditions that control the water (Tow into and o of the ool 2one rarels last long

enongh for a true steady state 10 cxist, As a result, the amount of salts in <ol solution of

the root sone fluctuates continually. The poal of water management 15 W mamiain this

wtion within himits that neither allow excess drainage nor reduces the growth of

(Tuch
Crups,

Salt |1rm:l|;|lulinn:

Silt” balance of the oot zone
Theoretically, an ideal salt balance means that salt input = salt output. Consequently. the

punt of salls leached below the pont zane i be less thun the applied A1 low

(LF = (1.1}, aboul |

s affected by the precipitation of soluble selis

am

leaching fractions
o and fs not contained in the drainag

0, or more of the salt inoamgaion water

i witer. LUon v, sall precipitation
precipitate ¢ witer. Consequently preei

g significant par of calculating the salt balance when the leaching Traction is low
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