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Abstract

Two field experiments were carried out in Saslu and Sothenhalli villages in Eastern dry zone of Karnataka
during Kharif 2014-15 and 2015-16 in low K soils with different sources and levels of K>O application.
There was no significant difference in soil pH, electrical conductivity and organic carbon content at the
harvest of maize crop. Whereas, among the major nutrients significantly higher available phosphorus
(26.68 kg ha'!) was recorded during 2015-16 in MOP applied plot. Similarly, significantly higher available
potassium (86.60 and 110.05 kg ha™! during 2014-15 and 2015-16, respectively.) recorded higher in MOP
applied plot. However, significantly lower available N and P were recorded at 125% K2O application. But,
significantly higher available K2O was recorded at 125% of K2O application. Similarly, among the
interactions significantly higher available KoO was recorded in 125% MOP applied plot. Whereas,
significantly higher available N and P were recorded in control plot (No-K) in both the years.
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Introduction

Potassium (K), often called as potash, is a key nutrient in soil. It constitutes about 2.5% of the
earth’s crust, making it the seventh most abundant element and the fourth most abundant mineral
nutrient in the lithosphere. Based on the scenario of K fertilizer consumption from past decade it
has been considered as the neglected nutrient in the Indian agriculture, as it contributes to less
than 10% of the total nutrient consumption in the country. Potassium requirement of crop are in
general identical to N and 3-5 times higher than P. However, average K use in India over the last
30 years has been about one-seventh of N and about one third of P. On the other hand, K
removal from soil is proportion to N which is very high (Kaushik Majumdar, 2016) 1!,

The main reason for less usage of K fertilizers is that, there is no reserve of K-bearing minerals
in India for production of commercial K-fertilizers and hence imported in the form of muriate of
potash (KCIl) and sulphate of potash (K,SO.) which costs huge foreign exchange. These
necessitate use of an alternate indigenous source of K for plant needs and maintaining K status
in soil for sustaining crop production. In this direction, present study has been take up to know
influence of different sources Viz., MOP (60% K,0), Bio-K (11.15% K,0O) and Potassium
schoenite (22% of K,0) and, levels of K fertilizers on soil properties and major nutrient status of
soil under maize crop in Eastern dry zone of Karnataka.

Material and methods

Two field experiments were conducted in low K soils of Dodaballapur taluk in farmer’s field at
Saslu (Site-1) and Sothenhalli (Site-2) villages of Bangalore rural district (Eastern dry zone of
Karnataka) during 2014-15 and 2015-16. Fields were located at 13° 24° 27.5”” N latitude, 77°
23’ 11.3”" E longitude and 13° 23” 16.7°” N latitude, 77°34” 45.5”” E longitude. The experiments
were laid out in a factorial randomized complete block design with one control i.e., 3 sources
and 4 levels of K,O with one control which were replicated thrice. Farm yard manure (10 t ha™')
was incorporated 15 days prior to sowing, maize seeds were dibbled at a spacing of 60 cm x 30
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cm and recommended dose of N, P and ZnSO,4 (150, 75 and 10
kg ha’!, respectively.) were applied with varied levels of K,O
i.e., 50, 75, 100 and 125 per cent of recommended dose of K,O
as per the package of practice of UAS, Bangalore and as per the
treatments at the time of sowing with three different sources of
K (MOP, Bio-K and Potassium scheonite). All other
recommended agronomic practices were carried out to all
treatments uniformly during the course of the study.

Soil samples were collected two times i.e., before sowing and
after harvest of the maize crop and were analyzed for soil pH,
electrical conductivity, organic carbon, available nitrogen,
available phosphorus and available potassium by following the
standard procedures as outlined by Jackson, 1973. The soils of
the experimental fields” were acidic in pH (5.26 and 5.04) and
initial physico-chemical properties of soils are presented in table
1.

Results and Discussion

Soil pH

No significant difference in soil pH was recorded among the K
sources, levels and there interactions during both the years i.e.,
2014-15 and 2015-16 (table 2). However, among the
sources slightly higher pH was noticed in MOP (S;) and
potassium schoenite (S,) treatments (5.22 and 4.99 during 2014-
15 and 2015-16, respectively.). Among the levels of K
application irrespective of sources 50% K,O (L)) recorded
higher soil pH (5.22 and 5.01 during 2014-15 and 2015-16,
respectively.) and slight decrease in soil pH was noticed with
increase in levels of K application. However, among the
interactions higher values of soil reaction was noticed with 75%
K,O through potassium schoenite treatment (S;L,) (5.23 and
5.01 during 2014-15 and 2015-16, respectively) compared to all
other interactions.

Slight decrease in soil pH in all the treatments compared to
initial could be ascribed to acidifying effect of urea and organic
acids produced during the course of decomposition of organic
amendments. The release of H' ions by organic matter depends
on initial pH of soil and dissociation constants (pK) of weak
organic acids. The association of anions from the organic
sources with H' in soil appears to be more important process for
pH changes in the soil. Organic matter is usually considered to
reduce soil pH by releasing H* ions that are associated with
anions or by nitrification process (Anon, 2017) ). Similarly,
Basumantary and Talukdar (1998) [ and Srikanth et al. (2000)
[8] also indicated that addition of varying quantities of inorganic
fertilizers in combination of FYM maintained the pH, when
compared to fertilizers alone.

Electrical conductivity (EC)

Post harvest soil EC did not show any significant difference
among the K sources, levels and there interactions during both
the years i.e., 2014-15 and 2015-16 (table 2). But, there was an
increase in soil EC over the initial values. Moreover, increasing
trend of EC was noticed with increase in levels of K application
with higher EC (0.172 and 0.069 dS m™' during 2014-15 and
2015-16, respectively.) in 125% K,O (L4) treatment. Among the
interactions higher values of EC were recorded in Bio-K
treatment at respective levels of K application from 50 to 125%
compared to MOP and potassium schoenite during both the
years.

Increase in EC with increased levels of K fertilizer application
might be due to slight increase in salt content with increase in
levels of inorganic fertilizers. The results are in line with those
of Santhy et al. (1999) 7 and Atheefa Munawery (2013) [, they
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reported slight increase in the EC over the initial value with
higher levels of K fertilizer application after harvest of crop and
it was attributed to presence of chloride salts in the MOP
fertilizers. On the other hand, due to addition of FYM
availability of soluble forms of K, Ca, Mg and Na will be more
which lead to formation of some salts and increased soil EC
(Gathala et al., 2007) ). Whereas, slightly higher EC in Bio-K
applied treatment compared to that of MOP and potassium
schoenite applied plot at different levels of K it might be due to
presence of more soluble salts in Bio-K. Similar results of
increased EC in spentwash applied plots at harvest of ragi crop
was recorded by Srinivasamurthy et al. (2008) ],

Soil Organic carbon (OC)

There was an increase in soil OC over the initial values when K
was applied through different sources, with different levels and
there interactions. But, there was no significant difference
among them (table 2). However, higher value of OC (0.54 and
0.48% during 2014-15 and 2015-16, respectively.) was recorded
in Bio-K (S;) treatment. Moreover, there was an increasing trend
of OC with increase in levels of K application during both the
years irrespective of K sources and among the interaction Bio-K
treatment recorded higher OC during both the years compared to
that of MOP and potassium schoenite treatment plots.

Increase in OC with increase in levels of K through all the
sources of K might be due to addition of FYM to all the
treatments and increase in root biomass through increased crop
yield as the levels of K increased. Babhulkar et al. (2000) B
reported increase in organic carbon in soil due to application of
FYM or in combination with fertilizers and attributed to larger
biomass production, which aid to increased organic carbon
content of soil.

Similarly, increase in OC content in soil due to application of
FYM + inorganic fertilizers was recorded by Suresh et al. (1999)
[22] and Yifter Nega et al. (2000) ! and it was attributed to
higher biomass production evidenced from higher yield recorded
over the control. Whereas, variation in OC status among the
treatments was attributed to differential rate of oxidation of
organic matter by the microbes.

Sudhir and Siddaramappa (1995) 29 reported that organic
carbon content of an Alfisol increased by 17.8% in plots treated
with 100% NPK in the form of fertilizers and by 78.3% in plots
treated with FYM plus 100% NPK and it was attributed to
increase in microbial activity by application of FYM thereby
increasing root biomass which has contributed to higher OC.

Available nitrogen

There was no significant difference in available nitrogen content
in soil during 2014-15 and 2015-16 (table 3) among the different
sources. However, numerically higher available nitrogen was
recorded (285.38 and 312.49 kg ha'') with application of MOP
(S1). Whereas, significantly higher available nitrogen was
recorded with 50% K,O application (L;) (293.84 and 322.05 kg
ha''during 2014-15 and 2015-16, respectively) compared to
125% K,0 (Ls) application (273.32 and 286.55 kg ha’'during
2014-15 and 2015-16, respectively). But, it was statistically on
par with 75% K,O (L) and 100% K,O (L3) application.
However, among the interactions, control (No K) recorded
significantly higher available nitrogen (325.31 and 340.92 kg ha
!during 2014-15 and 2015-16, respectively.) compared to 125%
potassium schoenite treatment (S;L4) (268.02 and 282.26 kg ha’!
during 2014-15 and 2015-16, respectively). But, it was
statistically on par with 50% K,O through MOP (S;L;) during
2014-15 and 50 and 75% K,O through all the three sources
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during 2015-16.

The lowest available N was observed in the plots treated with
potassium schoenite compared to that of MOP and Bio-K
irrespective of the level of application. The reason for this could
be attributed to higher uptake of N by the crop, consequent to
higher crop yield in those plots. The present results are in
corroboration with those of Manjunatha et al. (2013) 31 who
reported that there was decrease in available N content in soil
with increase in levels of K application and it was attributed to
increase in yield of crop with increase in K application which
resulted in higher uptake of N.

Belay et al. (2003) I"! found that there was build up in available
N in N alone applied plot compared to that in NPK applied plot
which declined over the years due to the uptake of N by the
maize crop under long term fertilizer experiment. Similarly,
Dakshina Murthy et al. (2015) ) found decrease in available N
with increase in levels of K application after harvest of rice crop.

Available phosphorus

During 2014-15, non significant difference in available
phosphorus content was recorded between different sources of K
(table 3), irrespective of levels of K. But, during 2015-16
significantly higher available phosphorus (26.68 kg ha') was
recorded with application of MOP (S;) compared to potassium
schoenite (S3) (24.54 kg ha!). However, it was statistically on
par with Bio K (S3) (25.15 kg ha™'). Among different levels of
potassium application significantly higher available phosphorus
was recorded with 50% K,O application (77.70 and 26.58 kg ha-
!during 2014-15 and 2015-16, respectively) compared to 125%
K>O application (70.16 and 24.40 kg ha’'during 2014-15 and
2015-16, respectively). But, it was statistically on par with 75%
K,O application during both the years and 100% K,O
application during 2014-15. Among the interactions,
significantly higher available phosphorus was recorded in
control (No K) (79.00 and 28.66 kg ha’'during 2014-15 and
2015-16, respectively) compared to 125% K,O through
potassium schoenite treatment (67.60 and 23.95 kg ha'! during
2014-15 and 2015-16, respectively).

Significantly difference in available P content of soil as a result
of graded doses of K application with significantly lower
available P at 125% level of K,O application and highest at 50%
level of K,O application through all sources of K viz., MOP,
potassium schoenite and Bio-K as observed in case of available
N, obviously due to the low crop yields in 50% K,O applied
plots, resulting in low P uptake by the crop. These results are in
agreement with those of Patel et al. (1985) '), Lokeswarappa
(1997) 121 and Sudhir et al. (2004) 11, who reported build up of
soil P in plots which were devoid of K (100% NP) and it was
attributed to low uptake of applied P in those plots when
compared to that in the 100% of NPK applied plots, where
higher uptake of P from soil resulted in lower available P.

Available potassium

Among the different sources, irrespective of levels of K applied,
significantly higher available K (86.80 kg ha!) was recorded
during 2014-15 in MOP (S,) treatment compared to potassium
schoenite treatment (81.96 kg ha™"). But, it was on par with Bio-
K treatment. Among different levels of potassium applications
(table 3), significantly higher available potassium was recorded
with 125% K,O application (L4) (93.20 and 115.16 kg ha’
!during 2014-15 and 2015-16, respectively) compared to other
levels of K application during both the years, except 100% K,O
during 2015-16, which was statistically on par. Whereas, among
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the interactions, significantly higher available K was recorded
when 125% K,O was applied through potassium schoenite
treatment (S»L4) (91.60 and 114.00 kg ha™! during 2014-15 and
2015-16, respectively.) compared to control treatment where K
fertilizer was not applied.

In contrast to available N and P contents of the soil, increase in
available K content of the soil with increased levels of K
application, through all sources of K viz., MOP, potassium
schoenite and bio-K. This was obviously due to addition of inc
reased quantity of K to the soil at higher rates, which might have
resulted in retention of unused portion of K in the soil itself,
after harvest of the crop. These results are in conformity with the
findings of Ahmad and Tarence (2016) 2! who found that there
was an increase in available K content in soil with increase in
levels of K applied after harvest of wheat crop. Moreover,
incorporation of organic manure with fertilizer N has increased
the cumulative non-exchangeable K release, and maintained
greater amounts of potassium in solution and on exchange sites,
by re-establishing the equilibrium among the forms of
potassium. Similarly, increase in water soluble and
exchangeable K with K fertilizer application was recorded
earlier in the incubation studies Santosha (2013) [¢],

In respect to three different sources of K, the lowest available K
due to potassium schoenite at all the four levels of K application
could be related to the crop yield which was relatively higher in
the plots treated with potassium schoenite at all the four levels of
K application. The available K levels were significantly lower in
control plot that did not receive K. The present results are in line
with those of Sudhir and Siddramappa (1995) 2%, who recorded
tremendous decrease in soil available K over the years in long
term fertilizer experiment under finer millet- maize cropping
system in plots which were devoid of K and it was attribute to
the uptake of K by the crop over the years. On the other hand,
decrease in available K when K was applied in form of K,SOa.
MgSO;s (patent kali) after harvest of rice and residual cowpea
was noticed by Manjunatha et al. (2011) '] and it was related to
the higher yield in those plot which has resulted in decrease in
available K when compared to MOP applied plots.

Table 1: Initial physico-chemical properties of soils in study area

Parameters Site-1 Site-2
Location Saslu Sothenahalli
Particle size distribution (%)
Sand (%) 74.4 68.8
Silt (%) 7.6 9.4
Clay (%) 18.0 218
Soil texture Sandy loam | Sandy clay loam
Bulk density (g cm™) 1.59 1.52
oH (1: 2.5) 5.6 5.04
EC (dSm™) 0.161 0.054
0C (%) 0.46 0.38
CEC (cmol (p") kg')) 8.6 6.71
Available N (kg ha™!) 298.54 322.38
Available P2Os (kg ha') 72.09 22.18
Available K2O(kg ha') 97.20 112.8
Available S (mg kg™ 11.02 8.24
Ca (c mol (p+) ke 1.75 3.75
Mg (c mol (p+) kg'h) 0.75 1.50
Zn (mg kg 1.38 1.27
Mn (mg kg 8.74 7.68
Fe (mg kg'") 14.71 16.37
Cu (mg kg'h) 0.79 0.83
B (mg kg™ 0.57 0.28
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Table 2: Effect of different sources and levels of potassium on pH, EC and organic carbon (OC) status of soil after harvest of maize crop

Treatments Soil pH Seil EC (dS m™) Soil OC (%)
2014-15 2015-16 2014-15 2015-16 2014-15 2015-16

S1: MOP 5.22 4.99 0.168 0.065 0.51 0.45
Sa: Pot. Schoenite 5.22 4.99 0.169 0.065 0.52 0.46
S3: Bio-K 5.20 4.98 0.171 0.067 0.54 0.48
SEm+ 0.03 0.04 0.002 0.002 0.01 0.01
CD @5% NS NS NS NS NS NS
Li: 50% K>O 5.22 5.01 0.166 0.062 0.50 0.44
L2:75% K20 5.22 5.00 0.167 0.064 0.52 0.45
L3:100% K20 5.21 4.97 0.172 0.067 0.53 0.47
L4:125% K20 5.20 4.96 0.172 0.069 0.54 0.48
SEm+ 0.04 0.04 0.002 0.002 0.01 0.02
CD @5% NS NS NS NS NS NS
SiLi: 50% K20 (MOP) 5.21 5.01 0.165 0.062 0.49 0.43
SiL2: 75% K20 (MOP) 5.23 5.00 0.166 0.063 0.50 0.44
S1L3: 100% K20 (MOP) 5.23 4.97 0.170 0.066 0.52 0.46
SiL4: 125% K20 (MOP) 5.21 4.97 0.172 0.067 0.53 0.47
SaLi: 50% K20 (Pot. schoenite) 5.22 5.01 0.165 0.062 0.50 0.44
SaLa: 75% K20 (Pot. schoenite) 5.23 5.01 0.166 0.064 0.51 0.45
SoL3: 100% K20 (Pot. schoenite) 5.20 4.98 0.171 0.065 0.53 0.47
SoLa: 125% K20 (Pot. schoenite) 5.21 4.96 0.172 0.069 0.54 0.48
S3Li1: 50% K20 (Bio-K) 5.22 5.01 0.168 0.063 0.52 0.45
S3L2: 75% K20 (Bio-K) 5.20 4.99 0.169 0.064 0.54 0.47
S3L3: 100% K20 (Bio-K) 5.20 4.96 0.173 0.068 0.56 0.49
S3La4: 125% K20 (Bio-K) 5.17 4.95 0.174 0.071 0.57 0.50
SoLo: Control (No-K) 5.20 4.96 0.164 0.059 0.49 0.43
SEm+ 0.07 0.07 0.004 0.004 0.02 0.03
CD @5% NS NS NS NS NS NS

*S- Source, L- Levels of K, (N, P, ZnSO4 and FYM were applied as per package of practice to all the treatments)

Table 3: Effect of different sources and levels of potassium on available nitrogen, phosphorus and potassium status of soil after harvest of maize

crop
Treatments Available N (kg ha™) Available P20s (kg ha™) Available K>O (kg ha™)
2014-15 2015-16 2014-15 2015-16 2014-15 2015-16
Si: MOP 285.38 312.49 76.13 26.68 86.80 110.05
Sa: Pot. schoenite 279.49 297.60 73.83 24.54 81.98 106.50
S3: Bio-K 282.81 302.11 74.36 25.15 84.98 108.10
SEm+ 5.25 7.78 0.98 0.43 1.61 1.79
CD @5% NS NS NS 1.27 4.69 5.23
Li: 50% K>O 293.84 322.05 77.70 26.58 75.44 101.22
L2:75% KoO 284.02 309.47 76.52 25.88 83.31 105.78
L3:100% K20 279.05 298.20 74.72 24.96 86.40 110.71
L4:125% K20 273.32 286.55 70.16 24.40 93.20 115.16
SEm+ 6.07 8.98 1.13 0.50 1.86 2.07
CD @5% 17.71 26.21 3.29 1.46 5.42 6.03
SiL1: 50% K20 (MOP) 295.31 331.91 78.15 28.15 77.20 103.27
SiLa: 75% K20 (MOP) 286.74 319.21 77.65 27.45 85.20 108.53
SiL3: 100% K.0 (MOP) 281.00 307.07 75.95 25.97 89.20 112.13
S1L4: 125% K20 (MOP) 278.48 291.78 72.78 25.13 95.60 116.27
SaLi: 50% K20 (Pot. schoenite) 292.69 312.75 77.65 25.13 73.20 98.80
SaLa: 75% K20 (Pot. schoenite) 281.00 303.96 76.46 24.79 80.33 103.60
SaLs: 100% K20 (Pot. schoenite) 276.23 291.44 73.62 24.29 82.80 109.60
SaL4: 125% K20 (Pot. schoenite) 268.02 282.26 67.60 23.95 91.60 114.00
S3L1: 50% K20 (Bio-K) 293.53 321.49 77.31 26.46 75.93 101.60
S3La: 75% K20 (Bio-K) 284.33 305.24 75.45 25.39 84.40 105.20
SsL3: 100% K20 (Bio-K) 279.93 296.11 74.60 24.62 87.20 110.40
S3L4: 125% K20 (Bio-K) 273.46 285.61 70.10 24.12 92.40 115.20
SoLo: Control (No-K) 325.31 340.92 79.00 28.66 73.60 94.80
SEm+ 10.51 15.56 1.95 0.87 3.21 3.58
CD @5% 30.67 45.41 5.71 2.53 9.38 10.45

*S- Source, L- Levels of K, (N, P, ZnSO4 and FYM were applied as per package of practice to all the treatments)

Conclusion

This study clearly indicates that with increase in levels of K,O
application there was an ample buildup in the available
potassium content in soils, even with the initial low available

potassium status in soil. Whereas, there was a decrease in
available nitrogen and phosphorus content in soil with increased

levels of K,O application in Eastern dry zone of Karnataka.
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