CHer 0 ud NCo IV

CHEMICAL ANALYSIS

Fertilityv of soil in resvect of pH, T N, P and K.
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important fundamental resources in the natural inviornment.
It is a gift of nature to man. Soils have provided the
energy for life from generations after generations of

man. The plants and animals emact in various socio-
economic forms including acgriculture, forestry, animal
husbundary and so on.

Soil may be regarded as the outer mantle of
the earth's crust which not only gives ready suoply to
food material for the plants but also afforts phvsical
strength to the plant for the maintainance of its safe
existance on it. The utilization of the soil for the
cultivation of crops or plants in general, depends on
physical proverties and amount of plant food materiels
present in the soil./ 50ils of sangli district sre not
exception to it. In previous chapter we have considered
some vhysicel properties. In this chapter chemical
properties are considered to f£ind the fertility of soil
in sangli district.

' (301l contains many chemical elenents vlants
take some of them for their growth. These elements eare
termed as nutritive elements. The growth of crops or

plants depends on the availability of nutritive elements

and
from the soil. 1In order to soil to be productiveAtill-



aple, it should contain all essential elements in forms
readiky availcoble to plants in sufficient amount,
rhysically good to support plants and sufficient amount
of water and zir for proper root cgrowth. &11 soils are
not productive. Some soils ere productive and they
sunport luxuriant growth of plants with very little
efforts. Whereas others may be unprocauctive which do
not support growth of plants even with large huwwen
efforts.

The terms fertile and productive are used in
respect of amount of yield of crops from soil. Soil
fertility anc soil productivity are often used
synonymously but most scéentists prefer to make a
distinction between the two words. Soil fertility may
be defined as "the ability of the soil to provide all
the assentisl plant nutrients in available forn and in
a suitable balancé% But such soil should be free from
any toxic substancesfor eg. The saline soil could
otherwise be fertile but the excess of Na salts would be
toxic to plants. Na distarfts the bzl:znce between ca, K

and other nutrient ions.

/ In reality adeqguate supply of nutrients is
one of the several factors, which influences crop yields.
However while considerinc the fertility of a soil, it
is not enough to take into account only its nutriigpﬁ

status.
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condition, freedom from alkalinity, salinity and texic

accumulation of certaein elements are disregeasrded. Otherwise
in & fertile soil plant growth will be adversely affected if

it contain metalic ions. However under normsl conditions the
growth of crops is meinly governed by the suopply of adeuuate
gquantities of nutrients and water.

5011 productivity on the other hand is the ability
of the soil to produce cropsﬁ% Thus fertile character of soil
develops productive soils. Soil fertility, c¢ood mansgenent
practices, availability of sufficient asnount of water and air,
and a suitable climate increases soil productivity. ,Thus
s0il fertility denotes the status of plant nutrients in the
so0il, while soil productivity denotes the result of various
factors influencing crop production, both within and beyond
the soil.,

Nee. for studvy of soil fertility =

The continuec prosperity and well being of the
people of any nation is dependent upon several factors. One of
them is production from agriculture. agricultural production
depends on prodactivity and productivity of soil depends on
fertility. Therefore one of the most important factor of
productivity being the level of soil fertility. There are g
number of limitstions in horizontal extension of agricultural
lend. Because there is every day experience thet the problem
of increasing agricultural land has been made further acute
due to the land grabbing tendancy of the industrialist and

brick f£iéld workers who prefer the best agricultural lend for



their non agricultural activities. Hence to fzce the situetion
not only intensificetion of agriculture is recuired but also
search for newer areas are to be made. To maemtain soil
fertility is one of them.

Soil inust always e kept in @ fertile condition
if high yvields are to be produced and people are to prosper.
if eny essential nutrient is deficient it should be supnlied
because dfficiencyfhutrient limits tho orop sL 14, ﬁiuhﬁr
anda higner crop yvields are essential for feeding the increasing
population. The soil fertility therefore, should not only
be mentioned but constantly improved to keep rich hervests.
Fertilizers and manures are necessary for mainteining the soil
in a high state of fertilitv and productivity. Before correct
fertilizer recomunendation can be made it is importent to know
the relztiwe level of nutrients and which plant nutrients
are deficient in the soil.

Due to €nviormmentel factors and wrong use by
cultivaters all solils lzck fertility to some extent. In order
to ensure adecuate return the soil should be made to recoup
this loss by the apvlication of the right doseges of the
appropriste fertilizers.

Soil fertility differs greatly from field to field.
The prover understanding of fertility variastions in & farm
serves as an effective tool in an economic and judicious use
of the agricultursl lands. 30 that eptimum crops is ensured-s
This is indeed a district which hayg adverse man-lend ratio

and adverse climatic conditions in part where maximum output
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is the only way to offset the adverse man-lznd ratio. With all
. . e . .

these in view attempt has been made in this chapter to find the

the fertility of soil inrespect of N,P,K main n»lant nutrient

and pH and 155 which zffets aveilability of u,P and K.

Approach:

Even though climate, specially rainfall and
temparature plays active role in the soil forming process,
water is most active &sgent. Entire soil forming process is
connected with water. It acts both, mechanically and chemically
by acting as solvent. The amount of N,P,K, TSS and soil pH
in natural condition depends on the runoff and depth of soil.
And amount of runoff depends on the slope, texture, structure
and depth of soil. Runoff is grester in sandy, granular,
shallow and steep soils, while it is less in blocky, deepk
and gentle soils. Runoff washes the different salts and
chemical compounds of NPK. Greater the runoff greater is the
washing of all selts znd compounds of NPK. It ultimately
decreases the amount of 7SS and plant nutrients. Therefore
there is a possibility of decreasing pH of soil. In the same
way less the runoff less is the washing of salts and conpounds
of nutritive elements. It ultimately may increase the amount
of TSS and plant nutrients. But thére may be a possibility
of increasina pH of soil. Increase in pH make soils saline or
alkali. Both &30.: and high pH are responsible for availzbility
of plant nutrients. Therefore runoff must be in a beslanced
state./ By considering effect of slope and depth of soil on

availébility of plant nutrients, the study region is divided



in four strata &s mentioned bhefore in the first chapter.Cﬁ?*“’QB
It is impossible to collect large number of soil
samples from all sample villages because it is a very time and
money consuming process., Considering the lzsrge spatial
uniformity such & nunber of samples seem to be unnecessary.
Therefore data about pH, 73S, N, P and K for number of soil
szmples ggéebeen collected from Rashtriya Chemical Fertilizer
Corporation at Kolhapur and from soil testing laboratory of
Department of Soil Survey at Sangli. Very few i.e. 1 to 2
soil samples from some villzges have been collected personally
from farms and analysed chemically for pH, TSS, N, P and K.
Thus the figures obtained for pH, TSS, N, P and K and data
collected for other soil samples hes been first arranged in

different strata and then tabulated in different tables as

shown in aprendix.

S50il Reaction or pH of soil =

Different soils show different reactions. It may be

acidic, neutrel, or alkeline in reaction. The soil reaction is
7

presented in the form pH. pH is defined as hydrogen ion
concentration. In order to understand soil reaction, the
knowledge of pH is very necessary. &cidic, neutrasl or alkali
nature of soil is described in terms of Ht ion concentration.
Acidity i1s caused by H+ ions. Basicity which is opposite of
acidity is caused by OH ions. &ll agueous solutions contain

poth H® and OH  ions. When there are more H° ions than OH ions.

the solution is acidic and soil is also acidic. When CH ions
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are in emcess the solution is basic and soil is also besic.
And when there is eqgual amount of H+ and O4 ions then the
solution is said to be neutrsl and soil is also neutral in
reaction. Therefore pH is scale for measuring acidity or
basicity of soil.

Water dissociates into H T ions and OH  ions.

-

Hence ionic constant of water can be prescribed by I:H+_I [oa™ J.

14

The icnization constant of water is 10 at 2500. and therefore

in any agueous system products of H' and OH  ion concentration

1 L4 f - -]
14 | Therefore jonic constant = Cu™J] [ou™ ] =10 14,

is 10°
pH and pOH are indices of the acidity and alkelinity respectively.
When the agueous soil solution or system is neutral, pH will

-14

be ecuel to pOH. &And as ionic constant is 10 the vzlue of

PH and pOH at neutral point will be 7 for each. when pH
value is less than 7 the soil is acidic and value gﬁ%ﬁi 7
indicates alkalinity. The pCH can be determined from pH value.
Therefore in general the notation pH is used to show soil
reaction.

pH is the most important single property identifying
the chemical cheracter of a soil. It controls the absorption
and distribution of the various cations by soil colloids.
The pH of a soil controls the release of bases from the exchange
complex. The solubility of many soil constituents depends on
pPH. Since the various minerals of the soil dissolve at
different pH levels.

There is a close relation between soil pH and

availebility of plant nutrients. The maximum availability of
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the primary i.e. N, P, K and secondary nutrients i.e. S, Ca, and
Mg is at & pH range of 6.5 to 7.5. The minor elements like
Fe, ¥Mn, B, Cl, and Zn are more in acid range than in the neutral
or alkeline range. Since reguirement of plants of these minor
nutrients is small. The guantities available at pH 6.5 to 7.5 are
usually enough for satisfactory plant growth? A PH 645 to 7.5
is therefore considered to be the pH range in which most soil
nutrients are available to plants. Therefore soils with this
pH are fertile soils.

fine
The attempt has been made in this chapter to,the soil
reaction and in its turn the fertility of so0il in study area.
Three groups of soil reaction are made with limits suggested

by Tamhane, Motiramani, Beli, and Donzhue for scil fertility

evaluation. Those groups are as follows:

-

S.No. Character of soil pH range Fertility

1 Acid soils below 6.5 low fertility
2 Neutral 6.5 to 7.5 high ve

3 Basic above 7.5 low v

Acid soils - These soils have pH less than 7. It

is important chemicel property. This property of soil exerts
various effects on plant growth. Thev may be direct or
indirect. Acidic so0ils whose pH is below 6.5 pose & problem
of i) toxic effect of high proportion of exchangeable &1, Fe
and Mn ii) high phosphate fixation iii) low rate of
nitrification 1iv) low water holding capacity of soils

- . - . \ - 4
v) deficiency of elements like Mo, Si, K, Ca and Mg. These
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problems ultimately badly aifects the germination of sesd,

growth of crops and amount of production from agriculture.

Very low pH of acid soils attack clay minerals.
This may result in the release of Fe and &1, both are toxic
to plants. In addition hydrated oxides of Fe and Al serve
as cementing materials for hardpan and concretion formation.

Bhaunik and Roy (1%64), €hakraborthy and others
(1961), Roy Choudhury and Anantharaman (1$60) and Roy
Choudhury (1966) have discussed the influence of soil acidity.
Accorcing to them also the acid cheracter of the soils malkes,
them less suitable for agriculture as most of plant nutrients
become poorly available, of the major nutrients N and P tend
to become avallable in lesser amount below pH 6. And without
sufficient supply of these plant nutrients, plants can not
thrive weli.

Basic soils - It is second important character

of all soils. The soils with pH above 7.5 are considered

to be alkeli soils. Like acid reaction basic reaction of
solil exerts adverse effects on plant growth and crop yield.
High pHd of soil is injurious to the activities of friendly
micro-organisms like nitrogen fixing bacteria. These soils
may be saline, alkeli or szline-alkali (which are discussed
later). Saline soils dom not supprort nlant growth primarily,
because of exceszive salts in the soil solution creates high
esmotic pressure. The high osmotic pressure prevents
dbhsorption of moistur: and nutrients in adeguate amounts.

The high pH of zlkali soils cause a reduction in the solubility
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and avzilability of Fe, Cu, Mn and Zn to nlants.

The pH velues for soil samples from district have
been presented in table No, 4.1, 4.8, 4.3 and 4.4. The
tables in apnendix are prepered separately for strata Mo.i,
I1,III & IV respectively. The column 5 of all these tables
shows that the pH of so0il is high in strata No.I,I1I and III
while it is low in strata No.IV.

The table No.4.1 shows that 1% out of 102 soil
samples i.e. 18.6% soils from strata I heve pH in betwesn
6.5 to 7.5« This range of pH mekes aveilable maximum amnount
of primary and secondzary plent nutrients. S0 these soils
are fertile in respect of pH. &ll other i.e. 83 out of 102
solil samples i.e. 8l.4% soils from this strata have pH above
7.5« It is clear from pH thst the soils are szline, alkeali
or saline alkali. As all these soils are harmful to plant
growth, these are infertile in respect of pH. The soil
condition in respect of fertility is worst in this strata,
because 33 out of 102 =0il samples i.e. 32.4% of soils have
pH above 8.2. The soil sample number 23, 24 33 and 71 have
pH 8, 8.9, 8.8 and 8.7 respectively. These are highly &lkaline
soils and are not suitazble for crop production.

The soils from Borgaen, Dhaﬁgaon, Haripur and
Kasabe=-Digrzj villaces have higher pH values. The solils from
these villages are less fertile compaired to soifs from other
villaces from same strata.

Table No. 4.2 shows that there are no acidic soils

in strata No.II. Only 4 out of 133 soil samples i.e. only 3k of
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soils heve favourcble pH which ranges betwesn 6.5 to 7.5.
Therefore veryv few (negligible) soils are fertile. “While 12¢

out of 133 so0il sauples i.e. 97% of soils have pH above 7.5.

So most of soils from streta No..iI are infertile, not only this
but 78 out of 133 soil semples i.e. 58.6;: of soils have pH above
8.2 and soil sample number 2, 51,61, 66, 79, %1, %2, & 126 have
pH value aboue 3.7. So condition of most of soils worst, in
respect of fertility. The pH of soil semple uaber 2,51,61,66,79,
91,92 and 126 shows the formation of alkali soils in strata No.IX.

The soils from Belunki, Dudebhavi, Ghorpedi,Kognoli,
Vibhutwadi and walwan villages from this strata heve higher »H
values. The soils from these villages are less fertile coapaired
to solils, from other villages.

Table No.4.3 also shows that like streata Ne. I & IL,
not single soil is acidic in reaction in strate No.IIL. and only
11 out of 181 goil sauples il.e. 5.1% of soils have favouranle
pH between 6.5 to 7.5. That means only few soils are fertile in
respect of pH. While 170 out of 181 soil samples i.e. 93.2% of
soils have pH more than 7.5. Therefore like strata No. I & II
the most of soils &re infertile in respect of pH. ‘able No.4.3
also show thet 60 out of 181 soil samples i.e. 33.1% soils have
pH more then 8.2. The soil sample number 15,46,4%,51,115,116,
118,120,123,147,165,170 and 171 from different villages show
very high pH i.e. above 8.6. It shows 7.2% of soils from
strata No.III have been turned to alkeli soils.

The soils from Dahivedi, Irali, Manjerde, Rasulwadi

Ravewadi, Tadavale and Yelur villages show higher pH values. The
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soils from these villages are less fertile comvaired to soils
from other villages of same strata.

Table No. 4.4 shows that 12 out of 46 soil sauples
i.e. 26.1% of soils have pH below 6.5 and are acidic in
reaction. The acidic soils of strata IV are confined to
western part of shirals taluka. 30 out of 46 soil samples
i.e. 65.2% of soils from same streata have favourable pH
between 6.5 to 7.5. It indicetes lerger number of soils are
fertile in respect of pH. &nd only 4 out of 46 soil soavles
i.e. 8.7% of soils have pH value above 7.5. Even though the
pH of these soils is above 7.5 the values are near to the
nautral. So these soils mey be considered as moderate in
fertility. The most of soils from Arala and Netoli villages
have favourasble pH while most of soils from Kokrud and Fetlend
villages have not favourable pHe.

In short the soils from strata No.I,II and III which

are confined to eastern part of Shirale, walwa, Tesgeson,

-t

¥Xhanapur, Atpadi, HMiraj, Kovathewsizhankal and Jath talukas

have more pH then recuired for vroper growth of plants and

more yield from agriculture. Therefore above areas, as shown

in the fig.No.ll, heve less fertile soils in respect of piH.
The hi¢h pH in above mentioned strata would be due

to the flat topogravhy (low slope), deep soils, clav structure

poor draineage, periodical rain and high temperature. The

arid region like in streta No.I,IZ and 1III, where there is

low rainfall and hign temperature, there is always a tendancy

for the accumulation of soil salts near the surface and
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resulting high pH in soil.

Most of soils from strata IV have favourable pH. This
strata haselow pH compaired to pH of soils from above three strata.
Therefore the soils from this k streta are more fertile than
strata No.I,II & III (fig. Ko.ll)

The low pH in strata No.IV which is confined to western
part of shirala teluke, may be due to washing of lime and Ca, Mg,
etc. Salts by periodicel heavy rainfall and mzking saturstion X
of H+ ions, more use of ammonium sulphate and amnonium chloride
fertilizers,

Total soluble salts (7T8S)

Different soluble salts like chlorides, sulphates and
carobonates of Na, Ca and #g are found in the soil. These salts
may occur in soil through parent material, encroaching sea water,

suprply of sclt water through irrigation. Amount of szlts in

"/
-

(o}

n

o]

the s0il depends on the leaching of salts through drainage, clay
content, water table, addition of salts through irrigation and sea
wzter, temperature and amount of rzinfall. Amount of salts in
s0il are nore in poorly drainec soils, because 1t prevents
leaching of salts through soil. The high water teble brings
salts nezr to the surface and supply of selty weters through
irrigation increase the amount of salts in soil.

In arid and semi-~arid regions where there is low

< [y

periodic rainfall end high temperature there is a2lweys a tendancy

3

for the cccumulation of soil salts near the suriace. Duting
the rainy season these salts mey go dowmward to the lower soil

lzvers, decreasing the amount of salts in suriace soil. But after



the rainy season the intense evaporation brings the salts
back to the surface by capillary action and it increases the
amount of salts in surface soils.

The soluble salts contezin different tvpes of

salts like Nacl, Na.3SO Cacl,., , Cas30 etc. Soluble

2774’ 2 4 4

salts can hzve two types of effects on the ¢growing plants.

, MgSO

Specific effects which are due to perticular ions being harmful
to crop can be operative at low or high concentration. The
general effects of salinity are due to rise in osmotic
pressure of the soil solution around the roots of the crop

and this results in dwarf and stunted growth of the crop.
Besides these effects high concentretion of salts effects
absorption of water and its trenslocation in the plant srstem;
roet activity, and the activity of soil micro-organisms. The
salinity end alkalinity of soils depends on the amount and
type of saltse.

Salts pH and saline - alkali soils =

There is close relation between pH the amount
of salts in soil and formstion of saline slkasli and saline-
alkali soils. Fairly high concentration of salts converts
productive soils into unproductive gzline, alikali or saline-
alkali soils. These are due either to the presence of an
excess of Na salts or to the prepdominance of Na zmons tne
¢xchangeable bases. In some cqses K salts may be present in
aporeciable amounts but it is of unusal occurrence, Formztion
of saline alkzli and saline-alkall soils takes placexr under

Y,

different concitions of Na end other salts.
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Saline soils = 3aline soils were originzlly called

‘white alkali' soils. If the anount of exchangable Na in
5011 is low i.e. less than 15% then these soils are sup-osed

these soils is generally velow

(]

to be saline soils. The pH ©
BeDe

Saline soils usually have a surface crust of white
salts, especially in the dry season when the net movemsnt of
soil weter is upward. The salts dissolvecd in the soil water
move to the surface, where they cre left as a crust when the
water eveporates. The white salts are mostly chlorides,
sulphates and carbonates of Ca, Mg and Na.

Alkali scils -« The soils with high Na content eare

alkecli soils. These are also called '‘blzck alkali' soils,
becauss they are black, owing to the effect of the high Ha
content which causes the Gispersion of the organic matter.
The amount of exchangable Na saturstion in alkali soils is
greater than 15%. The pH of these soils is generally between
Ahan 8.5 to 10. Locally in many areas these soils are also
termed as ‘'slick spots' because, when the soil is ploughed
slightly wet it turns over in slick, rubbory furrow slices.
Because of high Na content in alkeli soils, both
the clayv and organic matter are dispersed and the result is
a close packing of the soil partiches. The close packing of
the particles reduces the size and the amount of pore speces
and as a conseguence water and eir will not mo¥e through the
soll readily. Poor zeration and high Na content which is

often toxic. These soils are formed by accunulation of salts
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at low lying soils from the surrounding catchment area.

Seline = alkeli soils = Some times soils mey be

saline alkeali. The term saline = alkali is used to the soils
wnich are both szline and alksli. These soils hove generally
exchangeable Na in excess of 15% and variable pH usually
above 8.5. The variable pH depend upon the relative amount
of exchzngable Na and soliuble salts. When salable salts

are leached downward, the pH of soil raises above 8.5 forming
saline~ alkali soils. These soils are also harmful to crop
growthe

It is clcar f£rom the above informction thet the
certain amount of soluble salts in & soils are favourzdle
for crop growth and yield. Very low and excess amount of
salts creates adverse effect on crop growth and vield.
Therefore total szlts in a soil is another factor which
determines the fertility of soil. Meny scholars heve tried
to suggest the ranges for low, medium and high amount of
total soluble selts in the soil.

The TSS values obtazined and collected in percentage
for soil samples from sangli district have been presented in
colunn No. 6 of tekle HNo. 4.1, 4.2, 4.3 and 4.4. in apnendix,
These tables are prepared for strata No. I,II,IIT and IV
respectively. TS5 values in column Ho. 6 are used to show
s0il fertility of the sangli district. Ranges of TS8S for
groups suggested by USDA (1951) and nmentioned by 5S.W.diukharjee

for fertile and infertile soils have been used to show soil

fertility of study area. The ranges and groups suggested
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by USDA are as follow:-

S.No. Group Range of TSS in %
1 Low below 0.15%
2 Medium 0.15 to 0.65%
3 High Above 0.65%

«ccording to the salinity survey under the united states
Departnent of igriculture (USDia 1931) the presence of less than
0.15% of salts in soil has got no influence on crop production
but abowe 0.65% strongly affects crop production. In hks
between these two limits, crop growth is affected slightly or

. 6
noderately.

1
The colunn 6 in table No. AN show tnat only 8 out of

)

102 soil scmples il.e. 7.8% solls have TSS value below U..15%. SO
only few soils are fertile in respect of Tss3. 77 out of 102

-

5% o0f soills have 153 value between U.15 to

(&1

solil samples i.e. 7:
0.63% while 17 out of 102 s0il samples i.e. 16.7% of soils have
7SS value above 0.65%., It is clcar thet imost of soils are

moderate and less fertile in respect of T35, ana very few are

more fertile in respect of T35 in strata No.I.

or strata II shows

h

The colunn lNo.6 in table Ho.4.2
that 38 out of 133 scil csampleg i.e. 28.6% of soills heve 1SS

value below 0.15%, 83 out of 133 soil samples i1.e. 62.4% soils

have 753 value between 0.15 to 0.65% and 11 out of 133 soil sa:ples

i.e. 8.3% s0ils have TSS value gbove 0.b5%. It is clear from
these figureg thet 235.6j of soils from strata No.II are more

feprile, 62.4% of soils are modarate fertile ancé 8.3% of soils
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are less fertile in respect of ©S3. The table also shows that
the sample number 2, 12, 2z, 27, 105 and 106 have very high
amount of TSS. S0 these solls are more infertile.

The soils from Belunki, Kognoli, Shegeon, Unlavi,
Vibhutwedi and walwan have more amount of TS3 than other
villages from same strata.

The column 6 in table No. 4.3 for strata HNo.III
shows that 32 out of 181 soil samples i.e. 17.7% of soils
have T35 value below 0.15% , 13% out of 181 soilil samples i.e.
76.8% soils have TSS value between 0.15 to 0.65% and 10 out of
181 soils samples i.e. 5.5% 2OxOLBSK soil have 7SS value nore
than 0.65%, It is clear from the above figures thot only 17.7%
of soils are fertile in respect of T33. While most of others
are moderate and less fertile., The soil samnle nunber 3, 72,
73, 76, 117, 119, 187, 171 have very nigh amount of ©S$5. So
these solils are verv infertile.
The soils from Kampali, Manjarde, Narwad, Rasulwadi,
Shigaon, Umadi, Tadvale and Yelur have nore amount of 73S than
TSS values of soils in other villages. Therefore soils are
comparatively less fertile in these villages. =ugar-czne is
important crop in all above mentionec villzges. The sugar-cane
cultivation is not suiteckle to the soils of these villages.
Because the supply of irrication water to sugzr-~cane will further
increzsse the T35S in the soils of these villeages.

The colunn 6 in table HNo.4.4 for strata Ho.iV shows

that 18 out of 46 soil samples i.e. 39.1% of soils have TS3

below 0.15%, 28 out of #6 soil semples 1.2, 60.9% of soils have
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TS8S, in between U.15 to 0.65% and there is no soil in strata

IV whose TS3 vealue is more than 0.65%. It shows that soils of
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strate No.IV are moderazte to high ferti
The soils from Neatoli and pet#ilend have comparative}y more
1TSS than soils from Arale and Kokrud villages. Zven though

the values are not much higher.

In short most of the soils from the strata o.
I,1ITI and III which are confined to eastern part of shirela,
walwa, ¥asgaon, khanapur, Atpadi, miraj, kavathe.mzhankel and
Fath taluka have more TS5 then reguired for proper growth of
crops and more yield from agriculture. Therefore most of
soils from talukas mentioned above are infertile in respect
of T3S. While most of soils from strata No.IV which is
confined to western part of Shirzla taluka have less and mediun
i.e. favourable T85. So soils of this strata are more fertile
in respesct of TSS.

The more S8 in soils of stratae No.I,II and III
would be due to, absence of lezching of salts due to poor
soll dreinage, flat topogrephv clay texture of soil, and
semiarid climate of the region. The semi-arid climate of the
region has brought the soluble salts to the surface of soil
by capillary action.

The medium end less amount of T8S in soils of
strata IV which is confined to western vpart of Shiresle taluka
would be due to leaching of salts from steep slope by
periodicel heavy rainfall of the region.

The colunn 6 in tables in appendix also shows that
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there is decrease in amount of TS5 in ¢group third (High group)

from strata No.I to IV. It is because of leaching of more

and more salts with increase in slope from strata No.I to IV.
to

and also increase in rainfell from eastern part zipwgstern part

of the district.

The so0ils of strata I are situated along the
banks of Krishna, Narna; Yerale Bor etc. river. These soils
are very flat end they have highly clay =®k texture. It hsas
resulted in increase in salts due to poor dreinage and absence
of leaching of salts from the zcolls.

scils from strata ITI and III are though awar from
river w valleys have also flat topogrephy more soil@t depth,
and clay texture like strata No.I. 50 these strata have also
infertile scils due to more accunmuletion of salts nee2r the
surface.

«

The strats IV which is con

h

ined to western part
of shirala has more slope and shallow soils, some so0ils have
granular structure, and it has high periodical reinfall. The
leaching of salts due to above reasons has decreased amount
of T35 in soil.

Mein plent Nutrients =

Primaryv plant Nutrients -

Adeguate supply of nutrients is one of the several
factors which influence crop vields. It is However while

P4

soil, it is not enough to take

&)

considering the fertilitv of
into account only its nutrient status if other factors such as

proper physicel condition, freedom from salinity, alkelinity,



- 8] -

and texic accunulation of certain elements are disregarded.
Otherwise in & fertile soil plent growth will be adverselwy
effected if it conteins excess of soluble szlts or toxic
accumulation of certain metelic ions. However under normal
concitions, the growth of crops is mainly governed b the
supply of adecuate cguantities of main plant nutrients and
water.,

Severzal chemicel elements have formed the earth's
crust. Of the several elements 16 are xnown to be sSEs
eszential for plant growth and reproduction. Out of thzt
seven elenents are needed in ore guantities. Those are
Hydrogen (Hz), Oxvagen (02), Witrogen (W), Carbon (C), liater
(Hzo), Phosphorus (P), Potassium (K) and calcium (Ca).

While other ningélements ne=ded only in smell amount are,
magnesium (Mg), sulpher (3), boron (8), Copper (Cu) Iron (Fe)
Mangznese (Mn), Zinc (Zn), Molybdenun (Mo) and chlorine (Cl).
First seven are called macro-nutrients while later ninec cre

.

micro-nutrients. Out 0f seven macro-nutrients H2€2, C are
taken frowm air and water. wWhile others i@ ¥, P, X and Ca

are availcble in the form of mineral particles in the soil.

Of the elenents known to be x essentizl for

plant growth, K, P and K are required in large amount by plantss
Therefore they are designated as major or primary nutrient%

ax® they msy e called as 'big three'. While Ca, ig, and S

are secondary nutrients. Fe, Mn, B, Mo, Cu, Zn, and Cl are

reguired in trezge amount anc hence they are called nicro-

nutrients. all these act as catzalyser.
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The three i.e. N PBand K are grest source oFf
plant food. Therefore tney influence the crop production.
It has bean zccepted from the time of Liebic (1861) that the
presence of nutrient elements chiefly N, P and K in the soil

are responsible for the productivity of land. The report of

Rice Commuission, food and agriculturzl Organisction under

United Nations Orgeznisation also admit their importance.

»

Nunber of scholars &lso have proved thet thers is a strong

positive co=-rrelation between the yield and the soil nutrients.

m

The single nutritive element even though
supplied sufiiciently is not enough for proper grouwth of
crop or plants. But a2ll of them are reguired in different
amount by different crops. Therefore here first sttempt is
made to f£ind fertility of soil in respect of &, P and K
separcstely and lastly fertility of soil in respect of N, P
and K in combinestion.

It is now know thszt deficiency and also excess
of ®, P and K is hermful to crop growth and vield from

are
agriculture. Therefore suibable amount of N, P end X,recuired

A
for optimum yield. Many scholars have tried to suggest
suitable ranges of N, P =nd K for optimum vield of most of
crops. ToO suggest low, mediwa and high amount of N, P and K
Rating chart given below 1s prepared by Indian agricultural
Research Institute. The Inde:xr values for the same are obtzined
by Azziz method and the index values thus obtained are used

to show low medium and high amount of N, P and K in soils

of the sancli district.



S Hutrient Low Modim Jh
el
1 Availlable Nitrogen Below ~bove
1
in percentace 0.5% 0.2-0.75% 0.75%
2 availeble Phosvhrous Dbelow Above
Ko/ha 10 10-25 25
3 ~available Potassium below above
Kg/ha 120 120~-280 280
low

In nresent stud:, the soils containing/amount of
N, P and K as per civen range in rating chart have been
treated as less fertile. WwWhile soils containing medium and
high amount of N, P and K have been treated as medium and
more fertile soils respectively.

Nitrocen -

Nitrogen is one of the important nutritive
element from 'Big Yhrese'. Of the various plant nutrients,
it has subjected to greatest No.of’studgs. Many scholars
have proved its importence in nlant growth and agricultural
production. A&lso it is found that amount of N in the soil
is small, while the cuantity withdrawn annmally by cropns is

comparatively large. The response to I is of the hig¢her order

- 5 A . 2 )
under assured water suprly. Experiments conducted on the

field of cultivsators ouer@iperiod of three vears have snown

that per kg of N suppdied, there is an increasecd yield of
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14-18 kgs/hact seed cotton. This proves thet ®H is

one oI the element responsible for increasing soil fertilitv.
Of the three mzjor elements K has quickest
and most pronounced effect. Primarily it tends to encourage
above ¢ground vegetztivey growth and imparts to the leaves a
‘deep green colour. It increases percentage of protein in
greins. It 1is essgentizl for chlorophyll, amino~acids and
protoplasm. It increases cation exchange capacity oI roots
and thus mexes plant more efficient in absorbing other

-

nutrients like P, X and Ca

BEven though N is m=zin nutrient of plants,
the deficiency or excess of it has adverse effects on vplant
growth. woDeficiency causes stunted growth and restricts
root systems. The leceaves turn yellow tog rellowish greesmand
tend to drop off. Zxcess of N has harmiful effects on
.certain cropvs. Very dark green, saft and sappy leaves are
indicators of an oversurply of N. Excess of N deleays maturestion
by encouraging excessive wegetative growth. It may wesken
the straw. It mey decrease guclity of certain fruits zand
on certzin occasion decreases the recgistance power of plants.
Therefore suiteble amount of Il is reguired for optiaum rield.
To find soil fertility é; the gangli district
the percent values obtainel experimentally and collected for
N. “hese values and their index values calculzted by fzziz
method are shown in col.No.7 and 8 respectivelvy. The index
values are used to show low, me.ium and high fertility. Soil

with indesx value below 35 is treated as less fertile, bhetween



- 85 =
35 to 70 as mediun Zertile znd above 70 as high fertile.
3 - “.1
The colunn Ho. 8 in table No. #Mfor strata Itshows
that 44 out of 102 soil samples i.e. 43.1% soils are less

fertile in respect of N

56 out of 102 soil

D]

sa:

feetile as their index value rances between

(4

’ . ¥, - B
mnles i.e. 54.91/0f soils are

as their index value is below 25.

medium

35-70 and only

2 out of 102 soil samples i.e. 1.964,0f soil8 i.,e. very few

so0ils wnose index is above 70 from

respect of k. That
have low to medium fertilitv.

The tzble 4.1 z2lso shows thet

Dhulgzon and

4

to other villazges from the same strata.

£

The column 8 in table [To. 4.2

shows thet €3 out of 133 soil samples i.e.

are legs fertile as their inde:: values are
of 133 soil samples i.e. 49,6 of soils are

stretz I are fertile

ijeripur villages are more xm £

in

means all except few soills in strsta I

soils from

ertile compaired

for strata II
47 .4% of soils

below 25, 66 out
mediun fertile

while only 4 out of 133 soil sanples i.e. 3% of soils are
more fertile in respect of li. That means about helf of soils
from strata II are infertile and remaingng hclf of soils
are medium fertile.

Most of the soils from Dudhebhavi, Xamsri,
Kognoli, Uplavi hawve more KN compaired to the soils from other
villeges of the samne streta. The soils from the above
villages ere therefore more fertile then others. 2oil sample

nusber 40, 80, 36, 104,

higher index value:80 the fertility

105

of these€

and 132 hove

solls is very



high in respect of i,

-

1

The colunn 8 in table HNo. 4.3 for strate 0 IIXI

shows thet 72 out of 181 so0il semples i.e. 35.8% soils are

less Zertile. 99 out of 181 so0il szmnles i.e. 54.7% OFf soils

P

are medium fertile while very few i.e. onlvy 10 out of 181

s0ll somwles i1.€. De5% so0lls are fertile in respect of i,

=
=
®
0

oils from slte, Bendri, Ireli, Karanjeswade,
Menjarde, Tadavele, Yelur villages have nore nitrogen
compaired to the N content of soils fpom other villages.

5&13‘;:‘!1@ I.QO.B' 73' 75’ 30[ 81' 85' lll’ 152' :‘54‘ h"’fve 1'1igh

Hh

content of N. 30 soils are fertile.
The ceoluan 8 in table Ho. 4.4 for strata IV shows

that 8 out of 456 soil samples i.e, 17.45: of soils are loss

)

46

{2
o}
o
ct
o}
a3

fertile as their index number is less than 35. 3
soil samples i.e. 71.7% of soils are medium fertile white

5 out of 486 soil samples i.e. 10.9% soils are .aore fertile
in respect of N. BMost of soils from Kokrud, Natoli and
Petlond villeges are mediwn to high fertile in respect of K.
In short the soils of strzote IV have more N than stretas 1,11,

and III.

Phosrhorus (2)

Next importent nutritimve element after nitrogen
is phosphorus. &According to the 'Range of plant nutrients?®,
suggeste . by Dr. 5.P.Roy Choudhury and .uentioned by Icnetieff

(1951) in the report of the Rice Comnission Zea.D. next to N

comes P in the order of importance. Lxseriments conducted

on the aposlication of phosphates to leteritic soils of Retnegiri
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district (Maharashtra state) have shown thst "there is 2
lineqQr response of npadi te wn: aprlication of graded dosages

of phosphates upto an application of 67 kcs/hactere in steps

Fh

of 22 kgs/he. &n everacge resoponse of 13 kgs of paddy per

Q
hectazre hes been obtained per lig. of phosphate applied. ~

It is of great importsnce in carbohydrate

metabolism, fat methpolism, energy transformetion and respiration.
It stimulates root development, g¢gives strength to straw. It
hastens ripenning oif plants and counter acts the effect of
egcegcsive nitrogen. It improves guality end vield of grcins
and increases disease resistance power and formztion 0f root
nodules in legumes. It is the constituent of nucleic acid
phvtin, phospholipids and enzvmes which are ussful for nlant
growth.

Deficiency of P retards the growth of roots,
turning leaves to yellow colour early shooting of lcecaves and late
flowering. Therefore P 1is essentizl constituent for proper
growth of plents and crop yvield also. Therefore P determines
the fertility of soil,.

P is not found in ionic form in the soil.
Therefore, it is considerec in the form of its oxide. The
values obtcined and collected from different soil samples in

the form of kg/ha. of P,05, are shown in col.No.9 and index

2
values calculated by azziz method for the same are shown in
column No.10 of teble in appendix. Instead of considering
ranges of P, 0. (kg/ha) as it is, as shown in Rating Chart

prepared by IaRI and given before, the index vzlues for the
. - . :?’ '] N
same are used to show low, mecium anc high amount P205 in the

-
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soll and also low, medium and high fertility of soil. The
soilsﬁith index nurber 0 to 8 are considerec to be less
fertile, wnile the ranges 8 to 20 and above 20 are considered

to be mediuwn end high fertile respectively.

ot

The column No.10 in table No.4.1 for strots I

4 out of 102 soil samples i.e. 43.1% of solls are

o

f
less fertile &s their index value & below 8. 27 out of 102

1

show that

s0il samples l1.ec. 26..%% of soils and 31 out of 102 soil sanples
i1.2, 20.4% of soils ere medium and more fertile in respect
of P. The teble also shows that the soils of Haripur, Borgzon
bhulgzon and Savarwadl villages are very poor in P content,

The coluan 10 in table No., 4.2 for strata II
shows thet 63 out of 133 samples l.e. 47.4% of soils are less
fertile as their index value is below 8. 32 out of 123 soil
samples i.e. 24% of s0ils and 38 out of 133 soil samples il.€.
28.6% of soils are mecdium and more fertile in respect of P
respectively. The table also shows that most of soils of
Bagani, Belunki, Dudebhavi, Xemeri, Vibhutwadi and {zlwzan

axd

villages poor in P content compaired to the P values of soils
of k¥ other villzges.

The coluun 10 in teble 4.3 for strate III shows

thet 80 out of 181 soil scmples i.e. £4.25% of soils are less

fertile as their index value is below 8. 25 out of 181 soil

h

samples 1.2. 13.8% of soils and 76 out of 181 soil samples

ie.€e 42% of shils ere medium and more fertile in respect P.

The soils from Kambali, Keranjawade, Mangale, Harwad, Padzlil

Rayewadli and Shigaon villages are poor in P content is 28 -
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compalred to the P containt of soil in other villaces of saune
strata.

The column 10 in table 4.4. for strata IV shows that

13 out of 46 poil =samples i. 28.3% of soils are less fertile

[
.

as their index value is belcw 8. 15 out of 46 soil sarples
lece 32.6% 0f soils and 18 out of 46 soil samvnles i.e. 39%
of scils are mediun and high fertile in respect of P.
In short most 0of soils from strata No.lIl, IT

and IZI are low to mecium fertile in respect of P. 4and most

from
of soils/strata IV are medium to high fertile in respect of
P

Potaszium (K) =

Potzscium is third importsnt nutritive eleament
from the'big three'. Like X &nd P it is also recuired in more
amount by the plants. It does not enter into the composition
of any plent constituent, but its presence in the solution
of the c¢ell sap ilmperts vigour and disease resistenc to the
plants It increases eiificiency of the leaf in menufscturing

sugar end starch. It helps to produce stiff straw in

cereals and reduces logging, It is necessary in the developnent

of chloropn;ll. This element is importaont for ©no oo iu
in crain formztion end it lowers the harmful effects of

excess 0f nitrcogen. Abundant quantities of K do not e:ert
hermful efiect on the crop. 3But the leaves 0f crops suirfering
the from X deficilency appear dry znd scorched =t the edges

. 1

and as & result it lovwers the sy nthesis of starch. 7T



the importesnce of K in crop growth,.

Like pnosphorus K clso is considered in the

)

form of KZO (its o0.zide). The vealues obtained and collected

joy
®
Hh

= &

Jin

for different soil samples in t orri are

shown in column No. 11 and index velues calculated by ‘zziz

Th¢

method forksame are shown in column No.l2 of tables in

appenaix. Insted of considering ranges of KZO( ka/ha) as

it is as shown in Reting chsrt prepared by IARI given before,

the index wvalues ifor the same are used to show low, mediun

and high amount of K,0 in the soil. The soils with index

nurber 0 to 15 are considered to be less fertile, while the

ranges 15 to 30 and gpbove 30 are considered to be medium and

hich fertile respectively.

The column 12 in teble Hce. 4.1 for strate I

showsthat only 10 out of 102 8o0il samples i.e. Y.8% soils
are infertile in respect of K as their index vzlue is below 15.

47 out of 102 801l samples i.e. 46.1% of soils and 45 out of

102 s0il samples l.e. 44.1% 0Of soils are medium and high

fertile in respect of K. The soils from Digrej and dhodgsal

villages have higher amount of K therefore soils of these

two villeges are more fertile than the soils of other villages

of the same strata.
The coluwmin 12 in table No.4.2 £or strata 1
12.8% of soils

shows that 17 out oi 133 soil samples i.e.

are less fertile as

solil samples l.e€.

their index value is below
33.8% of

so0il sauples i.e. 53.4 of

b, 45 out of

olils ere medium and 71 out of

1]

soils wore fertile in respect
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of K, Most of soils from Belunixi, Ghorpoae, Kognoli, sSheg=on

hzve higher ezmount of K. S0 the soils of these villages are

more fertile than the soils of other villages of same strota.

uw 12 in table NHoe 4.3 for strets III

pot

The co
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ka
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shows that 28 out of 181 soil sauples i.e.

less fertile; 64 out of 181 soil samples i.e. 35.4% of soils

o/

nles i.2., 24,740 of

a s

are mediun fertile whic

59 out of scil sz

o

soils are more fertile in respect of K. 7The soils from
villsges Jlte, Bendri, Ireli, ranjarde, Rasulwadi, Ravewadd
are more fertile than soils from other villzces.

The colunn No.12 in taple No. 4.4 for strote IV
shows that 7 out of 4¢ soil sanples il.e.
are lzgsgo fertile., 22 out of 46 soil senples i.e. 47.38,5 OF
solls are mediumn fertile which 17 out of 46 goil samnnles 12.
37,5 0f solils azre nmore fertile in reswect of ¥ in this strrta.
The soils from wvillage petlond has only higher amount of K
content compaired to sodlls frow other villeges of seme

strate. In short soils are fertile (fig.io.12) in resnect

In short nmost of soils from the strata 1,11 and
IITI heve low content of N and P, Therefore soils from these
strata comfined to eastern part of shirala, Vzlwe, 'T.sgzon,

Khsnznur, atpadi, Mirsj, Kevathe-dMahzsnkal end Jast are infertile

in respect of nitrogen and phosphorus. The soils from strets
No. IV which is confined to wesgtern part of shirzls tsluka

has medium amount of N and higher amount of P but




this strata as low awount of XK compaired to the soils from
remeining strata. It may be due to leseching of K bv heavy
periodical rainfall. The soils of strata Ko.I,II and 1II

have high content of K. So the soils of study area are

th
m

fertile only in respect of patassium.

1=

ffective So0il Fertility

Plants ere the living bodies like us. If thev

do not get right trpe of food and other conditions thev c¢row
poorly. Certain elerents like I, P, X, 3, Ca etc is the

food of plants. These are called as nutritive elemsn

b

s
=

cl

¢

.
gut of the totzl nutritive eleents W, P and K are recuired
in wore amount by the plants. Though evenonlv one of them,
supplied sufficiently to the plant, it is not enouch for
their proper crowth. Because the lack of others restrict
the growth of plant by different wayvs and zlso anvelops some
deseases in plant. It regsults into winimising the vield

from agriculture.pkant. Therefore apnilii:- o zuxie st be

more for supvling nutritive elements for proper growth and

or sunprlving

Fiv

madimws yield from crops. “he apility of soil
nutritive elements is nothing but soil fertilitry. So soild
with more nutritive elemnents is more fertile and visz versa.
The tern effective soil fertility is used to
show the soil fertility of the study srea. ‘ihere mein three
nutritive elenasnts i.e. N, P and K are considered together.,

For this effective end proportionate indices are used. These

hey
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indices are shown in column Ko.13 zandé t

The colunn No. 13 and 14 in 211 tables in
appendix and also fig.ldo. 13 shows that the soils of strata
No.IV which are confiined to western part of shirala tsluke

are more fertile than the soils of strate HNo. I, II and III.
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