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Conclusion :  "The Jow yield ol millk is positively Fﬂrreiﬂbﬂﬂ ‘mt-h “the
lactation days. Milk production counld be inceressed f-‘ﬂhahnniew:]!y only.’ if
animals with long lactation periods are bred in future. Closely. ﬂ.ﬂﬂﬂmat{‘d
with this problem is the price of the animal. ~ Generally, lactatiofi: permd is.
a breed character and animals with long lactation pmmr]a appear to6-be in:
great demand and command a preraium in the markes. With prnﬂliﬁi:i'ﬂ'n of
a lnrge number of livestock with long lactation periods price will not be.a

deterrent in keeping animals of good qualiby. It appears that there s
* considerable scope to reorganise the resources of fodder and ennmntr&tus

that arc being used as inputs. There is need to rationalise feeding methods
so that they are realistic from the production point of view.
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Chemieal Composition of the 'CIa}r. Fraction of Some. Alkali
and Adjoining Soils of Uttar Pradesh

by
BHARBAT SINGH!

Introduction : Clay colloids are the most important fraction responsible
for the base exchange phenomenon in soils, Donahue (1958) considers the
cation exchange capacity to be the single index of fertility, ‘Therefore, the
more clayey the soil, the more is its cation exchange capacity and hence- the
chances of its being fertile are greater. Hocking (1948) reported that clay
minerals present even in the coarser fractions of the soil also contribute to
the cation exchange phenomenon. The individual contents of silica, alumina,
iron oxide, potash and magnesia in the clay are indicative of the dominant
clay minerals (Grim 1953). The ratio between silica, alumina and iron
oxide has widely been used in assessing the nature of clay minerals and
process of soil formation. In the present investigation, the clay samples
fractionated from alkali and adj ]nmmg soil pmﬁle samples have been analysed
for their chemical composition with a view to studying the depthwise
distribution of clay minerals content in the pr oﬁles.
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Material and Methods : Samples from three alkali profiles as well as from
“their adjoning cultivated fields were collected from districts of Uttar Pradesh,
viz:, Ballia, Jaunpur and Varanasi. Genetically, all the soils are gangetic
allovinm affected by salinity and alkalinity. All the soil samples were found
‘to be on the allaline side with pH ranging from 7'2 to 94, Tractionation
‘of clay involved the washing of the soil samples for carbonates, sulphates
elc. as described in International pipette method and dispersion by dilute
caustic soda solution. The clay suspensions were siphoned off and evaporated
on water bath for drying. They were finely powdered and sieved through
1 mm (100 mesh) sieve. Cation exchange capacities of the clay samples
were determined by leaching with N-ammonium acetate and estimating
adsorbed ammonia by Markhan distillation method.

Preliminary steps in the analysis of clay involved sodium carbonate
fusion, double evaporation of the hydrochloric acid extract of the fuse and
dehydration. Silica was determined by ignition and purification by hydro-
fluoric acid. Other constituents (R,0,, Fe,0,, K,0, MgO and CaO) were
determined in aliquots of HCl-extract of the clay fuse. Sesqui oxides were
defermined gravimetrically but iron alone was determined colorimetrically
by orthophenanthroline method as deseribed by Jackson 1958 and caleunlated
as Fe 0,. Alumina was obtained by difference. Pofash was determined by
cobaltinitrite method ; calcium oxide volumetrically by oxalate method and
magnesia gravimetrically by phosphate method.

Results and Discussion : Analytical data regarding chemical composition
of the clay samples are given in Table 1. Texture, pH and CaCO, content
of the corresponding soils were presenfed in an earlier paper (Singh & Singh
1966).

TADLE ]

Mineral constituwents of the clay samples of alkali and adjoining soil projiles
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It will be seen that the silica and a,lumma ccmtants of the clay are
generally found to increase in the deeper horizons of nllml: soil profiles. On
the other hand, in adjoining soil profiles, they either . decrease down the
profile or show no definite trend of distribution. The ﬂaplatmn of silica :mr.i
alumina from the E'?3*1111'-'*1‘9‘3I in alkali 8ol profiles is aeen o he more pronounced
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than in adjoining soil profiles. It may be due to the solubility of silicon and
aluminium in. more alkaline medium of alkali soils. Also, due to dispersion
c:-i' ¢lays by sodium in alkali soils, there can be mechanical illuviation if the
dlspersmn is slight. Agarwal and Mukerji (1946) have nofed similar
disruption of silica and alumina from the complex subject to amount of
weathering under the climatic conditions.

The iron oxide content, however, exhibits a more orless stability in
all the individual alkali and adjoining seil profiles showing no signs of
disruption of Fe,0, from the complex in the profiles. Potash shows a similar
trend of distribution indicating a close similarity in its values. It shows
that weathering has been able to help the disintegration of potash.

In general, magnesia is found to be considerably higher in the deeper
horizons of both alkali and adjoining soil profiles of Ballia and Jaunpur.
This may be due to movement of magnesia to the lower horizons on account
of their open texture. In allali and adjoining soil profiles of Varanasi, the
magnesia is very roughly distributed throughout the profile with large
fluctuations at alternate depths. It seems that percolation and depletion of
magnesia of the complex is not indicated in these profiles.

Caleium oxide content is found to increase in lower layers of all the
alkali and adjoining soil profiles. The content is higher in the horizons
where a large accumulation of calcium carbonate is found in the soil showing
a good positive relationship between the calcium oxide contents of the clay
and its corresponding soil.

Per cent loss on ignition of clay shows nearly similar values varying in
a short range in all alkali and adjoining soil profiles except in profile 4. This
is probably due to similar composition of clay samples of all the soil profiles.

In general, cation exchange capacities of the clay samples under the
present investigation are found to be fairly higher than those reported by
Agarwal and Mukerji (1946) for Bundelkhand soil clays and Kanwar (1961)
for Punjab soil elays, High base exchange capacity of the eclays are in
accordance with the views of Kanwar (1961) that the clay minerals in alkali
solls are of expanding lattice type. According to Donahue (1958) higher
cation exchange capacities of soil clays of the soil profiles of Ballia and
Jaunpur than those of the soil profiles of Varanasi reveal a hut-tm fertility
status of the soils of Ballia and Jaunpur.

Ranges of the derived data for clay samples are given in Table 2,
Holmes et al (1938) reported that Si0,/R.,0, ratio in well drained soils is as
low as 1'2, while drained soils have ncarly double the value. The data for
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8i0,/R.0, ratio, in the present investigation, indicate a poor- dramugﬂ i the;_
soils. The alkali and adjoining soils of J aunpur with normal ﬂramrage.
A wider range of Si0,/R.0, ratios in the profiles show that ﬁhﬂ ﬂevnﬂopmeﬂti
stage of the soil is in between férralitic and highly siliceous- ‘soils; Karim
*md Khan (1956) have reported similar observation in Laat Pif.klaimu soils:

Rilica and sesqui oxides contents gave positive correlations ['1&13]3 3), for all
the soil profiles (significant only in profile 1 and 6). Silica, u.nd a.lmruna
contents also gave positive correlation (Table 3) in all the soil prnﬁlbs except:
in profile 2 where a negative correlation was found (significarit in- profile 1).

A wider range (2'6 o0 5°0 and 2'0 to 36) of Si0,/Al0, ratio in prﬂﬁle 1aund 2.
respectively shows preferential movement of AIEG@J or Si0. with respect to
each other. | |

TapLe 2

Range of the derived data for clay samples

Foale Toenlity Fotriaie S ot R S o e
L. Abhanpur (Ballia) Alleali 2 4—33 26—50 37—13-4
2. i © Adjoining 3:0—3'1 2:0—50 11'0—12+8
3. Lagdharpur Alkali 2-6-—33 24238 10-7—13-2

(Jaunpur) L |
o ¥ Adjoining 2:6—30 2:8—31 10:6—12-8
5. Korajpur (Varanasi) Alkali 244—30 20—32 1004—14-8
6. : Adjoining 2:9—87 349§  105—18-2

* Ratios are expressed as molecular ratios

Tanre 3

Correlation cocfficients between the faolors, silica, sesquioxides, alumina and
iron oxide of elay samples

Correlation coefficient

Tractors Alkali soil profilos Adjoining soil profiles '

correlated —
Profile 1 Profile 3 Profile 5 Frofile 2 Prohle 4 Profila §
{Ballia) (Jaunpur) (Varanasi) (Ballia) . (Jaunpur) (Varanasi)
810, & R.0, +086F  + 009 + 011 + 018 + 058 4 090%
810, & A1,0, +001* 4 050 026 +002 © 4085 + 050
Si0, & Te,0, “+ 007 — 088t — 030 4+ 088 4081 + 035

1 Significant at 1 per cent level.
* Bignificant at & per cent level.

The Si0,/Fe,0, ratio seems to range narrowly in é,]]_!_:rhe profiles except
in profile 1 (87 to 13-4) in which a wide range in the ratio is seen. This
shows no distinct preferential movement of Fe,0, or Si0, with respect to
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~éach uther in all the soil profiles except in profile 1 (Alkali profile of Ballia).
Si0: and Fe.0, contents gave positive correlation in all the profiles (Table 3)

e\cnpt in profile 3 and 5 in which a negative correlation is found (significant
only in profile 2 and 3),

- Summary: Clay fractionated from three alkali and corresponding
adjoining soil pmﬁle samples of Uttar Pradesh were subjected to chemical
analysis,

It was observed that the values of loss on ignition, Si0, R.O,,
Fe,0; and K,O show a close similarity in the alkali and their respective
adjoining soil profiles separately, but the values of CaQ is considerably higher
in-adjoining soil profile of Ballia while those of MgO show a rough distribu-
tion. - The cation capacities of the clays of soil profiles of Ballia and Jaunpur
‘are considerably higher than those of Varanasi. This is indicative of the
fact that the soils of Ballia and Jaunpur have better fertility status than
those of Varanasi. '
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