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FORMULATION OF QGUANTITATIVE EOUATIGNS FOR THE RELFASLE

AS WELL AS ADSORFTION QF DIFFERENT CATIONS FROM
THE CLAY COMPILEX OF SALT AFFECTED 30QILS

Tahir Hussain and F. D). Heves®

Cation exchange cquilibrin in two sull affected so0ils, namely
CGuingua cluy, o My - affected soil {EMP 41) and Dadizngas clay,
a MNa - gflccted soil (ESP 45) was studied o caleulate the [=values
o f Ferent cations in order b srek quantitative cquations fur the
caleulution of the amounts of amandments that will go 1o the soil
salution or adsnrhed on the clay. o the basis of [-values. it way
concluded thit the replucing powers and/or the udsorplion cupacity
of the cations was of the order CaZ Mg K= Na.

INTRODUCTION

Eguations dealing with the release and adsorption of cutions in sails
have been given by many rescurch wotkers.  Most of the equations huve been
restricled o systems of two ions. and therefore have had only limiled appli-
cation in the practical ficld.  An attempt to formulate 2 working lase - cxchange
cguastion for a system of more than two ot is Tound in the work of Bray (1942),
He assumed the ratie of a given cation to the total cations released when 2 smal
amount of eleetrolyte is added as proportional to (1) the relative amoynt present
in the exchungeable form and (2) the relative easc of release.  |lis cquation
wus further modified by Melstead and Bray (1347) and when expressed muthe-
maiteally would give:

AT A

A = — - x meaf anien added .. .. (1)
ATARBMBLCICH . NN

where Ao s the me of ioo A in solutioo aftee equilibration, A.B,C\N ure Lthe
Lodal (Esch. 4 Soluble) me of each of these cation in the system, and I'A, 1B,
ECLEN arg the respective fevalucs Tor the ions A B.C—IN or il it is desirable to
express the distribuLion of the ions on the colloid, the equation takes the sume
iorm, except that the reciprocal of the Fvalue is wsed, that is the case of relention
ol the cation.

*Asstt, Professor Deparement of Soil Sclence, Unlversity of agrr;uuun, Falsalabad
Frof, of Soils University of che Philippines at Los Banos, rospectively wnd

44



b PAKISTAN JOUIRNAL OF AGRICULTURAL SCIBNCES

ALTITA
Ale — — e —— — o —— e me of ecxchange capacity.
A AR LFBHCIICT NN

wiere Al is the me of cation A (adserbed) on the cufloid.
MATERIALS AND METHODS

Two problemts soils numely Quingua elay, a high magitcsium soil (EMT
41}, CEC, 49.6 me!1G0g. pH 6.7, principu! mineral {by DAY Kaaliniie was
¢llected from the Qingua soil series found in the broad nearly level peologic
Calluvial™ plains of the Philippines. while the ather was Dadianpas clay, o
highly sodium affected soil \ESP 45), CEC, 19 mg/ 100 g, pH 7.6, principed
mineral Kaolinite, and belonged to the coastwd area of the Pucific Cooun.
Quinguz clay was equilibruted with [, 2 and 4 me of Na and K while Tradiangus
was tredted with 1, 2 and 4 me of Ca and Mg, AN salts added had chlaride
as the anton form,  Fifty grams of soil sample with each treatment was cepeili-
brated in duplicate for 24 hours and madinained af 29%C e equilibrated
sl sumples were procossed Tor the caloulation of soluble cations while 1h-
exchangeable wore ealculated by difference.  The methods follawed for analyais
ware those ad given by US Salinity Laborstory Seafl (1954).

RUSULTS AND DISCLSSION
A, Caleolation of f-Values

Tne release of Mg from Quingua clay with the application of Na and K
t:shawn jntable [0 Tae fovalues lor varows eations were celeulated by dividing
th: 2 release ol cush cation by the 9% release o calcium.,  7'he f-values {uverage)
for Ca, Mg K and Na were found a< 1.0, 1.80.2.23 and %16 respectively,

Tabls 1 Exchaageable ad Watzr Sefuble Cativa Status of Quisigea Cla afier
Eguiii beaiion with Na gund K.

Treatment. Exch. catinn me!10{ig soluble eation me/ [t
Ca Mg Na K Ca Mg Nui K
Contro] T899 2232 1015 0052 020 018 44 (oca
Nu | me AT.2X 1989 195 005 0.5 0.61 0.64 .03
. 2393 19,35 2 Bl 049 086 1.16 Q.77 0.04
B 2344 [R.62 405 0,47 1.35 188 1.34 0.0
K I mc 21,22 1984 1,07 1.50 0.57 0.66 057 0.04
T 2me 2687 [9.30 0.93 2.49 (.92 0.2) 0.67 0.0
2 od me 25,20 15,27 0.67 4,43 [.58 2.23 0.92 ¢.11




ADEOIIIES AND RELEASE IN 501 L5 3t

Tnoe release of Mo From Dadianeas ciuy with the application of Nu and
Mg ois shown in table 3, Toe fvaluss {average) Tor Ca, Mg, K and Na woere
Tound as 1.0, 1.5, 2.27 and 6,73 respectively.

Table 2. Exchangoable and Water Soluble Statuy of Dadiangas Clay after
e yuifthration with C ded Mg,

Treatmont Exch, cation mef 100g Soluble catton mef 100
Ca Mp N K Cu Mep INu K
Control 12,43 7.7 1747 280 .10 Q.05 1.0 002
Calme 13,35 7.600 16.69 2.75 018 0.11 1,78 0.07
2 me I4.35 7.73 15,93 2.71 0.2% 018 2.7% 011
Y4 me 6,0 7.36 14.44 2,63 0.53 0,35 4.04 0,19
Mg 1 me [2.24 %.60 T6e. 70 275 0,19 014 1,77 000
A me 1216 948 1597 2.71 0.27 0.24 2.51 0.0
24 me 12,00 17,21 14. 300 2.63 0.43 0.52 398 0.8

B. Formulation of quantitative cquations aml their application im s0il system.

Since these T=values were obtained cspetintentally, they also reflect the
combined eflccts of ion size, charge and hydrution, Thus an ion having a
high f-value will be more easily replaced then an ion with a small [-value.  Since
K has low [=value than Ny which means thut the former has more replacing
capacily than the later, Quantitative equutions hased on such fvalues can
predict the fate of added emendment or lertilizer in the seil system,  In Quingua
clay, suppose 0.5 me of K100z soil or 380 kg K/ha or 780 kg KCliha was
ta he applied ws amendment,  Quantitative equaticns of the type (1) was used
ta culeutate how mueh of the amendment will go to the soil solution.

{Amount of cation A} (FA)
Amounl of cation = —————— » me of anign added
in solution me!100g soil  (Sum of the produect of cations

and their respective values)

For K, the amount in solution was 0.005 me/100g soil or 1E, 70 kglha, Thus
from 3H kg/ha only about 12 kg of K will go o seil solution and the rest will
bz udsorbed.  The amoeunt that will go ta soil solution is subject Lo losses due to
leaching., Using the same procedure the predicted amount of cach cation under
aby treatment can bz caleulated.  As regards Dadiangas clay, 1 me of Caf[00g
sofl or 400 Caha was to be added.  Lising the same cqualion it was found
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Chet gt ol 00 ke Cufha, 0076 me! W0e of Ca o 34 % Coshol waill w0 1o
<l sluliost and the teal will he adsorbed. '

C. Signtficance of f-vatucs in the study of xaly affected soil.

Tite Mvalues Tor different cetions calculated in both the soils wers guite
close to those oblained by Braey {1942) from Jenny’s {19363 dala  For Putnom
clay iz 1.0, 1.6, 2.2 and 6.2 for Ca, Mg, K und Na tespectively.  Vnis may
b2 attributed maie ko the nature of the jons than to the type of exchunge material,
O the basis of Fvalues it can be cancluded that the replacing power and/or
the adsarpsion capacity of cation was of the arder w5 Ca>Mam>K >Ny,
%sdivm showed o low replacing ability For Mg in Quingua clay as compared to
Ci in releasing Na from Dodinngas elay, 11 indicitted that higher is the f-value
for the elsctrolyle that is added. the less is the replacing ability, and this rulc is
highly upplicable when a single cation equiibrium extracticn 5 desiipd, 23 15
done in rapid soil tests, I Dadiangas clay the relense of Na by Ca and My
wits more A their lower levels of amendments and 1his indicated that the smallee
iv the umount ol electrolvte added. the preater is the influence of -vulue on the
amount of given cation released.  This tule is of great practical significance in
reclamation wspects of salt afected soil, especially when the amendments is
costly.  Onec Lhe f-values for different ioos in a particular soil are established,
prediction loF their releose o5 well as adsorption, can be made.
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