MINERALOGY OF THE LAYER SILICATES IN WEST PAKISTAN SOILS
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$i0./A1;,0; and Si04/R40; ratio of less than two micron
fraction of soil ranged from 3.21 to 4.85 and 2.46 to 3.33 rexpee-
tivety. The tota} K40 content varied from 2.8% to 4.11 per cent
indicating that mica {illite) conmtent of these soils was fairly
high. _

The ¢ortelation coefficient for the relation of specific planer
surface to cation exchange capacity of clay frection was 0.98
which is highly significant, The correlation coefficient for the
relaticn  of specific planer surfice to percent mica (illite)
content was -0.%5 indicating that specific surface increases with
the decrease in the mica content.

The mica {illite} and quariz plus fsidspare content of clay
fraction varied from 29 to 4] and 3 to §1 per cent respectively.
The mentmorillonite plus vermiculite content of the samples

was generally low ranging from 0 to 37 per cent, although 5 of
the samples had montmotillonite plus vermicnlite content above
25 per cent.

From the content of ciny minerals it could be roughly coo-
clpded that illite content increased from East to Sonth-West
while the montmorillonite plus vermiculite content decreased.
The content of quartz plus feldspars showed a trend similar to
illite. This tendency in the variation of clay minerals was not
found to be consistent as magy exceptions wers poticed, The
variation in c¢lay minerals was not found to be correlatad with
the soils deposited by different fivers.

INTRODUCTION

The term clay has been, given to the less than twe micron fraction of
toil. . Clay minectals ars intimately associated with such soil properties as soil
reaction, adsorption power, nutricnt fxation, dispersion, flocculetion shrink-
age, swelling, aggregation and the permeseility of soil to air and water. The
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moagaitude of these properties is dependent on the type and amount of clay
migierals present,  The mineralogical information is also desirable in problems

“talated tc soil Formation and classification. Thus this knowledge is indis-
ponsible to the 30il chemist as well as to the agronomist for an understanding
of the physico-chemical properties of soil and its reaction te various manage-
ment pragiices, For an eficient and productive use of soils, an understanding
of their mineralogical nature is very essential,  This paper furnishes this
information about West Pakistan Soils.

REVIEW OF LITERATURE

Keanwat (1959, 1969) reported that soils from Amnitear Ludhiana,
Farozepor and Karnal had Si02/R30; ratic of 2 to 3. These colloids were
found to coniain about 75 per cent of illite as the clay mineral, with some
chlorite which is a Mg-bearing clay mineral with properties similar to illite.

Dogar (1962) cancluded that minerals dominantly present in the clay
colloids feom West Pakistan were itlite, and montmorillonite. The montmori-
Hopite content decrensed from Peshawar to Sind, wheress the illite content
increased.

McNeal 11966) reported that clay minerals present in the less than two
micron fraction of Punjab scils were dominated by the presence of mica,
chiorite, quatiz plus feldspars and montmorillonite. He coocluded that for
the clay satoples from Puajab, either cation exchange capacity or surface area
measurement could be uaed to provide an approximate mineralogical estimate.

MATERIAL AND METHODS

A number of methaods are available for mineralogical atudies of soil.
X-ray diffraction, differential thermal analysis and electron microseops yield
more accurate and reliable information, Because of the paucity of facilites,
this investigation had to be restricted to such physical and chemical ecstima-
tions which were considered to be of importance for throwing some iight on
the minealogy of our soils, ‘The chemical analysis, cation exchange capacity
wad specific surface determination of icss than two micron fraction of soils
from different aoil wserics in Siatkot, Lahore, Cujeat, Jhelum, Gujranwala,
Sargodha, Lyallpor and Jhang wece taade after the removal of soluble salts
organic matter and free sesquioxides. These soils represent the allyviat
- doponites from Sutiej, Ravi, Chenab nod Jhelum rivers.
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RESULTS AND DISCUSSION

A. Molecular Ratlos and Cation Exchange Capicity.

Data presented in Table | indicate that both 5i0,/AlOand $10./R.0,
ratios of less than two micron fraction of soil are quite high ranging from 3.23
te 4.85 and 2.46 to 3.33 respectively. The study of the pure samples of clay
have shown thet 8iO3/ALO; and 8i0./R,0; ration for 2:1 type of layer
lattice arve generally higher than | : | layer lattice (Hendricks and Alexander, -
1939), The total son-exchangeable K.0 varied from 259 to 411 percent
which indicated that mice (illite} contents of these sails were fairly high. The
cation exchange capacity of less than two micron fraction varied from 12.4 me
to 51,5 mefl00 g The maximum value of cation exchange capacity (51.5
me/100 g) with minimum value of K0 (2.89 per cent) was abserved in case
of sample frem Kotli series (Sialkot).

B. Specific Sarface.

The maximum value of specific planer surfaes (331 m,/g.) was observed
in case of sample from Kotli series (Sialkot) and the minimym value of 48m,.

TapLs 1 Estimarion of niinerals present in less than fwo Micron Fraction of
twenty West Pakistan Soil Samples

501l Series Depth 50y  Si0yf Kis0 CEC SES
(em) A0y R0 % mel0g myfg
Mian: 22—45 146 241 146 19.6 1t
Khurrinnwala 15-40 3.4} 2.67 4.11 12.4 4%
Lyallpur 2255 3132 2,53 4.04 14.5 9
Jaranwala W—45 355 2.53 4.10 13.8 &4
Gujranwala M50 4.54 106 3.31 8.9 255
Miani 5-50 AT 2.70 3.74 18.8 113
Ciujranwaly pledment
plain I0—50 I 295 .47 275 159
Mianj 15..50 3.69 279 3.55 232 128
{Fujranwalse 2550 4.43 3.04 3.01 47.8 308
Bhaiwal 050 2 .46 3.603 16.6 21
Gujranwala n—s50 138 2.59 3.86 17.4 104
Eminabad 15—40 415 a1l 1.25 42.0 269
Hafazabad 25—=50 323 2.7% 1.86 154 I
Kotli 2550 4.85 3.33 2.89 5.5 331
Kamokie 15—30 203 2.94 119 46.4 o2
Bhalwal 20—30  3.35 2.65 3.92 15.0 11
Kasur - 41-—51  3.59 2.60 3.98 15.2 3
Rustam 25—50 37§ 2.96 3.4% 26,8 | 50
Feroz eraded 15—30 340 258 174 6.7 99
Joanna 2550 386 2,92 3.40 04 163
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wes fopiid in the less than two micron fraction of Khurrianwala series
(Lysfipwr), with an average value of 135 ma/g for the twenty soil samples
studied, A precise apecific surface detormination 15 a unique &nalytical | tool
for anilyeis of the contents of montmorillonite and vermiculite of soils and
sediments (Mechra and Jackson, 1959). The cotrelation cosfficient for the
relation of specific planer surface to cation exchange capacity of the less than
two micron fraction of soil was 0,98 which is highly significant. = Such
important properties as water vetention and cation ekchange capacity have
been shown to be highly correlated with the surface area nf soil {Mortlaod
avd Kernper, 1965).
C. Chay Minerals

. Ap approximate estimate of the cloy mineral cnmpus:tmn of less than
two micron fraction of soils under stud;.r was made by the use of total K
content, specific planar surface and cation exchange capacity of the clay
Fraetion, An amgumed value of 8.3 per cent K in soil miea (illite) was used
(Tackson, 1956; McNNeal and Sensoterra, 1964).  After calculating the eppro-
ximate percentage of mica, the specific sorface attributable to the mica
content was found put by taking 150m2 /gas its specific surface (McNeal,
19663, The differance in the total specific aurface of the particular soil colloid
and that of the caleulated amount of mica was used for the estimation of
memrtmorillonits plus vermiculits by the uie of (ollowing equation as suggested

and vsed by Mehra and Jackson (1959).
Epec:lﬂc planar surface, m3.fg.

{ by difference )
wo{Mt  +. ¥r) =

Thezretical planar surface
' (BOE to 760 md [g.)
Cation exchange capacity of the less than two micron fraction of soil WaE

used for the estimation of quartz plus feldapare prasent as suggested by Mc
Neal {1966).

Date presented in Table 2 show that mica (illite) content varied from
29 to 41 per cent. The content of iess than two micron {raction quartz plus
feldapare ranged from 3 to 61 percens, with about half the samples containing
at feast 50 percent. The montmorillonite plus vermiculite content of the
samples was generally low ranging from 0 fo 37 per cent, with 5 samples
containing above 25 per cent.  The correlation coefficient for the relation of
specific planar surfage to per cent mica (illite) was -0.93, indicating that
specific surface increase with the progressive weatheriog of micas, Specific
surface measyrement is one guantitative measure of the decrease in -mcia
content with weathering because it increases with n decrease in K content
‘{Jackson, 1956). :



50 PAKTITAN JnunmL OF AGRICULTURAL SCIENCES

SUMMA.RY AND CONCLUSIONS

-8 i02/A1,0, and SI0/R 304 ratios of less thaa twa micron fmman'nf
soil ranged from 3.23to 4.85 and 2.46 to 3.33 respectively. The tota K0 -

content veried from 2,89 to 4,11 per cent md.mntm,g that mice (illite) content
of these soils was feirly h:gh

The correlation for the relatmn of specifie ph:,m- suiface to cation
exchange capacity of clay fraction was 0, 98 which -is hiaq]y vignificagt. 'The
correlation coefficient for the refation of specifie. planar mfm £3 - per cent
mica {(1ts} contest was -3.95 indicating that spmﬂc stirface mm‘mu with
the decrease in the mma s:antent

~ Tamie 2, Appmxﬁnn‘w Mineral Composion of less than two Mtcron ﬁmﬁm. '
from twenty Weﬂ Pakistan Sotls,

- -

Depth  ~ Mica Montmori. Quartz

Ne. Soil Series {cm) (illite) llonite plua plus
' ' vcrmmultte feldepars

1, Miani 2245 37 7 45
2. Khurrianwala ; 15—406 —_ S &1
3, Lyallpur ; 2535 4G 2 56
4. Jaranwals 2045 Mo e 87
5, Gujranwala * 20—30 33 27 24
6. Mizania. 25—50 37 7 50
7. Bhalwal 30-50 37 5 53
8 Gu;rnnwa!a plﬂdm:nt plain = 3050 35 19 EF]
9. Miari N 2550 . 3 9 44
10. Gujranwalg E 3530 kT M B
11. Gujranwala ' 30---50 "} . & 5
12. Eminabad 1540 - -33 Yo g
13, Hafizabad . _ - 2550 38 . -6 O 54
14, Xotli 25—60 "% -3 3
15. Kemokie -3 - 13 i3 10
16, Bhalwala _ 2050 - 7 34
17. Kasmr 41—51 49 3 =1
18. Rustam ' 28—50 350 u 38
19, Feroz sroded 15130 a7 6 53
20

. Toanna _ 2350 M 15 . 335
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The mica (ittt} and quarts plus feldspars content of clay feaction
varied from 29 to 41 and 3 to 61 per cent respectily.  The montmorillenite
plus vermiculite content of the samples was generally low ranging from 0 to
37 per cent, although 5 of the semples hed montmorillonite plus vermiculite
content above 25 per cent.

From the content of clay minerals it could be roughly concluded that
illite content increased from East to South-West while the montmorillonite
plus vermiculite content decressed, The comtent of quactz plus feldspars
showed a trend similar to illite. This tendency in the variation of clay minerals
was not found to be consistant as many exceptions were noticed, The
variation in. ¢clay minerals was not found to be correlated with the soil
deposited by different rivers.
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