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ABSTRACT

Potassium (K) in soil exists in four different forms such as water soluble, available, exchangeable
and non-exchangeable potassium. Variation in K fractions in soils through addition of different
mineral sources of K is essential to determine suitable mineral source for crops. A laboratory
incubation study was conducted using seven mineral sources of K such as sulphate of potash,
langbeinite, sylvinite, kainite, patentkali, glauconite and rockdust for a period of 180 days to
evaluate the release pattern of different K fractions with and without adding potassium solubilizing
bacteria (Bacillus sporothermodurans). The results revealed that potassium fractions varied
significantly with the mineral sources. The water soluble (86.00 kg ha™ to 268.90 kg ha™) and
available K (144.60 kg ha™ to 326.75 kg ha™) were increased gradually while non-exchangeable
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potassium (59.95 kg ha™* to 221.10 kg ha™) showed a gradual decrease in content when potassium
solubilizing bacteria added. But there was a corresponding decrease and increase in these fractions
from 120 days of incubation when mineral sources alone were added. The highest water soluble
and available potassium recorded in treatment received sulphate of potash and langbeinite with and
without potassium solubilizing bacteria. The exchangeable K (45.20 kg ha® to 137.40 kg ha'l)
recorded the highest content in treatment received sylvinite. HNOj; extractable K (353.80 kg ha™ to
389.55 kg ha™) was highest in treatment received sulphate of potash and only a slight variation was
observed during incubation period. When analysing the release of K from mineral sources it can be
concluded that sulphate of potash and langbeinite having more available form of K whereas
sylvinite contain more K as exchangeable form. In rock dust and glauconite non-exchangeable form
of K was dominating. Potassium solubilizing bacteria converted the non-exchangeable form to

available form in all mineral sources of K.

Keywords: Potassium fractions; release; mineral sources; water soluble K; available K; exchangeable
K; Non-exchangeable K; potassium solubilizing bacteria.

1. INTRODUCTION

Potassium is an essential, major plant nutrient
with numerous functions of activating about sixty
enzymes, regulating stomatal function,
controlling water relations especially under
rainfed crop production, influencing the water
balance of the plant system, and underpinning
agronomic productivity and sustainability [1]. K is
also the most abundant nutrient element in the
earth’s crust and it accounts for 2.6 per cent of
the weight of earth’s crust which is more than
phosphorus which weighs only 0.1 per cent and
nitrogen is only present in trace amounts [2].

Plants often absorb a large amount of potassium
equal to or greater than nitrogen, which has
drawn attention to study the behaviour of
potassium in soil. Usually nitrogen and
phosphorus are more concerned than K which is
an important nutrient determining the yield of a
crop. A thorough understanding of potassium
status in the soil could be possible only by
measurement of its different forms in the soil
solution and the solid phase of soil.

Potassium exist in soil in different forms viz.,
water soluble, available, exchangeable, and non-
exchangeable K. But these forms were not
homogeneously distributed in soils. Its amount in
soil depends on the parent material, degree of
weathering, K gains through manures and
fertilizers and losses due to crop removal,
erosion and leaching. A recent report of an
incubation study revealed that K fertilization
combined with straw incorporation results in
alteration of K fractions and availability in soil [3].
As rocks break down into sand, silt and clay, that
will enrich the soil with potassium and other
nutrient elements by releasing and became
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available to plants. Water soluble K is directly
taken up by plants and microbes which is most
subjected to leaching loss. The content of water
soluble K is generally low, unless external source
of K have been added to the soil. Exchangeable
K is the portion of the soil K that is
electrostatically bound as an outersphere
complex to the surfaces of clay minerals and
humic substances. It is readily exchanged with
other cations and also available to plants. Non-
exchangeable K is held between adjacent
tetrahedral layers of dioctahedral and
trioctahedral micas, vermiculites and intergraded
clay minerals such as chloritized vermiculite.
There is one more form of K that is mineral
potassium in which K bonded within the crystal
structure of K-bearing primary minerals such as
muscovite, biotite and feldspars [4].

Under conventional cropping systems, a large
amount of K is being removed, leading to serious
depletion of soil K reserves [5]. In order to
overcome the problem of K deficiency in soil,
supplementing external input during crop
cultivation is necessary with mineral sources of
potassium like glauconite, sulphate of potash
(SOP), langbeinite, sylvinite, patenkali and
kainite [6] which are capable of meeting the
potassium requirement of crops and are potential
sources K especially under organic cultivation.
Glauconite is a micaceous mineral containing K,
Fe and Mg, as well as Al and Si and the chemical
formula is (K, Na)(Fe(lll),Al, M@),(SiAl)4010(OH),
[7]. SOP is generally contains K (40 per cent)
and S (17 per cent). Langbeinite is a potassium
magnesium sulphate mineral with the chemical
formula K;Mg,(SO,)s. It provides a readily
available supply of potassium (K), magnesium
(Mg) and sulphur (S). Sylvinite is a sedimentary
rock made of a mechanical mixture of the




minerals sylvite (KCI or potassium chloride)
and halite (NaCl or sodium chloride). Patentkali
is chemically sulphate of potash containing
magnesium salt having 30 per cent K,O, 10 per
cent MgO and 42.5 per cent SO; [8]. Kainite is
one of the naturally occurring sources of
potassium. It is a double salt of hydrated
potassium and magnesium sulphate chloride
(KMgSO0,CI-3H,0).

The mineral sources of K not only contain K but
they also have other nutrients in some extent.
The presence of other nutrients may affect the K
availability in the soil. A recent incubation study
on potassium mineralisation under different
phosphorus level explained the effect of P on K
mineralization. It initially found to be slowing
down and a rapid increase was observed up to
90 days and then again slowed down [9].

Potassium solubilizing microbes (KSM) is a
group of micro-organisms playing a key role in
the natural K cycle. It solubilizes the unavailable
form of K into available form of K through
mechanisms such as acidolysis, chelation,
complexolysis, exchange reactions and
production of organic acids [10]. In soil the
amounts of non-exchangeable K present are
high as compared to water soluble and
exchangeable K [11]. The application of KSM is
effective in utilization of the unavailable forms of
K such as non-exchangeable K. Hence a study
was conducted to evaluate the release pattern of
various K fractions in soil when applied with the
organic mineral sources alone and along with
KSM.

2. MATERIALS AND METHODS

A laboratory incubation experiment was
conducted in College of Agriculture, Vellayani,
Thiruvananthapuram, Kerala Agricultural
University during 2020-21 to study the potassium
release pattern from mineral sources of K alone
and with potassium solubilizing bacteria (Bacillus
sporothermodurans). The selected mineral
sources of K were sulphate of potash, patentkali,
sylvinite, langbeinite, kainite, glauconite and rock
dust. Five kilograms of soil was taken in pots and
the selected organic mineral potassium sources
were added to the pots by thorough mixing at the
rate of 75 Kg K,O per ha. The moisture in pots
was maintained at field capacity. The study was
laid out in completely randomized design (CRD)
with fifteen treatments and two replications viz.,
soil alone (Ty), sulphate of potash 75 kg ha™ + 5
kg soil (T,), patentkali 75 kg ha™ + 5 kg soil (T5),
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sylvinite 75 kg ha' +5 kg soil (T3), langbeinite 75
kg ha™ + 5 kg soil (T4), kainite 75 kg ha™ + 5 kg
soil (Ts), glauconite 75 kg ha™ + 5 kg soil (T),
rock dust 75 kg ha™ + 5 kg soil (T;), sulphate of
potash 75 kg ha’+5 kg soil + potash solubilizing
bacteria 2kg ha™ (Tg), patentkali 75 kg ha™ + 5
kg soil + potash solubilizing bacteria 2kg ha™
(To), sylvinite 75 kg ha™ + 5 kg soil + potash
solubilizing bacteria 2kg ha™ (To), langbeinite 75
kg ha™ + 5 kg soil + potash solubilizing bacteria
2kg ha™ (T1,), kainite 75 kg ha™ + 5 kg soil +
potash solubilizing bacteria 2kg ha™ (T1),
glauconite 75 kg ha® + 5 kg soil + potash
solubilizing bacteria 2kg ha™ (T13), rock dust 75
kg ha™ + 5 kg soil + potash solubilizing bacteria
2kg ha™ (T1).

Soil samples were collected from the pots on O,
15, 30, 45, 60, 90, 120, 150 and 180 days after
application of treatments, air dried in shade,
ground using wooden pestle and mortar and
sieved through 2 mm sieve and analysed for K
fractions viz: Water soluble K, available K,
Exchangeable K, HNO; extractable K and non-
exchangeable K.

Water soluble K was estimated by extraction with
distilled water (Soil water ratio 1:5) and the
potassium in the extract was determined by
flame photometer [12]. Available K was
determined by extracting soil with neutral normal
ammonium acetate solution (1 N) in a ratio of
1:25 and K content in the extract was
determined by flame photometry [12].
Exchangeable K was computed as the difference
between available K and water soluble K. The
boiling 1IN HNO; method [13] was followed for
the determination of HNO; extractable K in soil.
The soil acid ratio is 1:10 and the potassium
content in the extract was determined using
flame photometer. Non-exchangeable K was
estimated by subtracting available K from HNOg3
extractable K.

3. RESULTS AND DISCUSSION

3.1 Water Soluble K

The water soluble K content (Table 1) varied
from 22.85 to 268.90 kg ha™ from 0 day to 180
days of incubation. The highest amount of K was
released in treatments Ty (268.90 kg ha™) and T,
(248.25 kg ha™) which received sulphate of
potash along with KSB and SOP application only
at 180" and 120" day of observations
respectively. The release of water soluble K was
found to increase in all treatments up to 120



days. After 120 days the treatments which
received the minerals alone were found to
decrease the water soluble K content except
glauconite and rock dust. In the case of
glauconite and rock dust an increase was found
up to 150 days and then decreased. Application
of mineral sources along with the KSB gradually
increased the water soluble K content up to 180
days of incubation.

The increased release of water soluble K fraction
may be due to the increased solubility of all the
minerals in water. The water soluble K content in
soil depends on the moisture content and its
concentration found maximum at field capacity
[14]. Above field capacity the K ions may be
subjected to leaching. A decrease in the K
content in the treatments receiving minerals
alone was recorded after 120 days of incubation.
This may be due to the reversible reaction
occurring to maintain the equilibrium between the
K fractions. All the K forms in the soil are in
dynamic equilibrium with each other that affects
the level of water soluble K [15]. A gradual
increase of water soluble K observed in
treatments receiving minerals along with KSB
throughout the incubation period. This may be
due to the activity of the K solubilizing microbes
in the inoculum which quickly dissolve minerals
and chelate silicon ions, releasing K ions into the
soil to make potassium available from
unavailable forms [16].

3.2 Available K

The available K content (Table 2) was increasing
gradually up to 90 days and thereafter a
decrease in available K content was observed in
treatments receiving minerals alone. The highest
available K was recorded by the treatment Tg
(326.75 kg ha'l) which received SOP along with
KSB and the lowest content was recorded by
kainite (144.60 kg ha'l) at 1% day of incubation.
The pattern of K release from the mineral
sources indicating that, sulphate of potash
released the available K rapidly into the soil
followed by langbeinite. Treatment Tg had the
highest K content throughout the incubation
period followed by T, (SOP), T4 (langbeinite) and
T11 (langbeinite+KSB). Sylvinite, patentkali and
kainite were released K relatively slow when
compared to SOP and langbeinite even though
they were having more K content. Glauconite
and rock dust were also released K very slowly.

The increase in available K observed would be
due to the fraction that contributed by the release
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of K" ions from the K minerals as well as the soil
clay minerals. The water soluble fraction from K
mineral, if it was neither absorbed by the plant
nor subjected to leaching get converted into
exchangeable form. These could be the reasons
for increase in available K at initial stages [17]. In
treatments receiving K minerals along with KSB
showed an increase in available K may be due to
the presence of K solubilizing microbes which
play a key role in the natural K cycle. It
solubilizes the unavailable form of K (i.e., Non-
exchangeable K, lattice K and mineral K) into
available form of K [10]. The decrease in
available K in treatments receiving only
minerals may be due to the dynamic
equilibrium maintained between the K forms in
soil [14].

3.3 Exchangeable K

The data on exchangeable K revealed that the
highest mean value of exchangeable K was
recorded at 0" day in all treatments. After that it
was found to be exhibiting a wide variation
throughout the incubation period (Fig.1). More
amount of exchangeable K content was
observed in treatment T, (soil alone) at 15" day
(132.35 kg ha™) and 30" day (137.40 kg ha™)
followed by treatment T3 (sylvinite). It was also
statistically on par with T; at 30" day of
observation (135.10 kg ha'l). From 45 days
onwards the highest exchangeable K content

was recorded by the treatment Ty
(sylvinite+KSB) which was statistically on par
with  treatments Ty3 (glauconite+KSB), Tj

(sylvinite) and T; (rock dust) on 120" day's
observation.

Exchangeable K is the portion of the soil K that is
electrostatically bound as an outer sphere
complex to the surfaces of clay minerals and
humic substances. It is readily exchanged with
other cations and also is readily available to
plants [2]. The increase in exchangeable K
content may be observed due to more K' ions
are adsorbed on clay surface. The reaction rate
between soil solution and exchangeable phases
of K is strongly dependent on the type of clay
minerals present [15]. The decrease in K content
may be due to release of K from the clay surface
to soil solution. The decrease in the K
concentration in soil solution triggers the release
of K from the exchangeable K fractions [14]. The
interaction between the clay content and K
concentration in various K minerals showed a
significant effect on the exchangeable K content.
This may be attributed to the difference in



releasing and fixing capacity of different clay
minerals present in the soil because the
exchangeable K is found with different bond
strength at the various sites of clay minerals [17]
which was in agreement with the study of
transformation of applied K fertilizer in soil.
Recently, it has been reported that the presence
of specific clay minerals affect the K-fixing
capacity and slow and fast release of K in
different soils [18].

3.4 HNO; Extractable K

The HNOj; extractable K content (Table 3) in soil
recorded an increase in trend up to 45" day of
incubation and thereafter showed a decline in
tendency during the incubation period. After 45"
day there was a decrease in K content was
recorded and gradual decrease was observed in
all treatment receiving KSB. The treatments
receiving K minerals only were showed an
increase in K content at last stages of incubation.
The highest HNO; extractable K content was
recorded in treatment T, (sulphate of potash) on
180™ day of incubation (389.55 kg ha™). The
lowest value was registered in treatment Ty,
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(rock dust + KSB) on 180™ day of incubation
(353.80 kg ha™).

The treatments was found insignificant on o" day
of incubation which indicates that the addition of
K from a mineral or fertilizer source did not have
any immediate change in the HNO; extractable
or fixed K. The initial rise in the HNO3 extractable
K in different treatments may be due to
conversion of excess exchangeable K content to
the slowly available form. When K is applied in
soil, there will be the inter-conversion of different
forms of K in order to maintain to maintain the
equilibrium level [19]. There was a decrease in K
content was observed after 45" day with
corresponding increase in water soluble and
exchangeable fraction of K. Again an increase
was observed in treatments receiving minerals
alone after 120 days corresponding decrease in
water soluble and exchangeable K fractions. This
variation may be due to the fixing and releasing
of K according to soil environment. The fixation
process of K is relatively fast at the beginning
and becomes slower when approaches to the
equilibrium point, whereas the release of fixed K
is very slow due to the strong binding force
between K and clay minerals [17, 20].
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Fig. 1. Exchangeable K (kg ha™) released from mineral sources of K with and without KSB
To- Soil alone (Control), T1- Sulphate of potash, T»- Patentkali, Ts- Sylvinite, T4- Langbeinite, Ts-Kainite,
Te- Glauconite, T7- Rock dust, Ts- Sulphate of potash + KSB, Tg- Patentkali + KSB, T1o- Sylvinite + KSB,

T11- Langbeinite + KSB, T12- Kainite + KSB, T13- Glauconite + KSB, T14- Rock dust + KSB
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Table 1. Water soluble K (kg ha™) released from mineral sources of K with and without KSB

Treatments Days of incubation
o" 15" 30" 45" 60" 90" 120" 150" 180"

To- Soil alone (Control)  26.35%" 30.90™ 35.10' 54.05" 67.95' 82.90 101.25" 102.00' 100.90’
T:- Sulphate of potash ~ 34.25°  127.95% 144.95° 171.80° 202.45° 231.70° 248.25° 231.05° 210.05°
T,- Patentkali 22.85  64.90" 84.35" 96.30" 124.55° 152.80° 171.75' 168.95' 165.00°
Ts- Sylvinite 28.65°% 73.20° 92.40° 104.45' 116.80" 125.75° 131.80' 134.65 132.15"
T,- Langbeinite 29.55°  104.65° 121.45° 154.15° 185.40° 189.05° 177.75° 172.00° 164.70°
Ts- Kainite 27.10°¢ 87.70° 103.85° 120.70° 132.05' 143.25' 150.05¢ 146.35" 141.35°
Te- Glauconite 25.20%" 42.85' 54.15" 65.25' 80.05" 83.10’ 85.75" 85.15° 86.00'
T,- Rock dust 32.90° 51.90 62.00' 72.65¢ 82.35" 84.15" 89.25' 99.15" 90.90%
Tg- SOP + KSB 32.15* 116.35° 140.05° 170.80° 206.30° 233.2° 256.70° 267.10° 268.90°
T,- Patentkali + KSB 24.15"  72.25° 84.60" 102.30° 131.05° 162.10° 183.40° 185.55° 191.65°
T1o- Sylvinite + KSB 25.759"  76.10' 96.10' 106.45' 122.95¢ 126.75° 134.20" 139.15' 143.00¢
Tu- Langbeinite + KSB 29.80°  106.45° 120.90 150.15° 173.10° 188.10° 193.00° 202.00° 205.15°
T1,- Kainite + KSB 30.55"°  90.25° 110.30° 135.65° 142.05° 147.95° 151.90¢ 158.20° 161.60'
Tis- Glauconite + KSB  26.009" 47.90% 60.15' 75.25 83.05' 85.85' 90.15' 94.30" 100.25'
Ti- Rock dust + KSB  27.50%" 57.85' 68.10' 78.75' 92.05' 99.95" 104.00’ 107.85¢ 114.90'
SE (m) 0.746  0.715 0.679 0.668 0.795 0.709 0.786 0.917 0.774
CD (0.05) 2249  2.153 2.046 2.011 2.395 2.135 2.368 2.762 2.331
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Table 2. Available K (kg ha™) released from mineral sources of K with and without KSB
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Treatments Days of incubation

0" 15" 30" 45" 60" 90" 120" 150" 180"
To- Soil alone (Control) 152.30"  163.25° 172.50" 187.50¢ 187.75" 183.20" 180.45' 174.55° 177.60°
T:- Sulphate of potash 174.05°  224.70° 260.70° 268.45" 283.70° 293.05" 302.00° 289.25° 275.20°
T,- Patentkali 145.75' 174.65" 191.95 204.75' 216.05' 228.10' 237.25° 235.45' 231.80'
Ts- Sylvinite 156.059  202.00° 227.50° 235.95' 239.80' 243.85° 252.10' 248.30" 242.55°
T, Langbeinite 164.10°  216.95° 251.60° 262.75° 271.70° 284.70° 276.35° 281.10° 273.45"
Ts- Kainite 144.60' 184.15%  205.30° 211.15" 222.00" 246.50° 237.65° 221.80 213.20"
Te- Glauconite 146.00' 159.80' 175.70" 181.65' 192.00™ 197.20™ 202.55' 197.00" 189.30’
T,- Rock dust 161.85°° 171.25' 186.20" 192.95' 201.50% 208.45% 209.45' 204.70™ 195.75'
Te- Sulphate of potash + KSB 181.60°  237.85%  264.85° 285.75° 292.45° 302.90° 313.70° 318.45° 326.55°
T,- Patentkali + KSB 133.90’ 183.15° 194.65 209.50" 222.55" 237.55" 254.55° 253.45° 257.65°
T1o- Sylvinite + KSB 153.95%"  196.45'  224.50' 243.75° 251.10° 256.10° 262.25° 269.25° 271.65
T.:- Langbeinite + KSB 160.70%  214.45° 243.90° 258.55¢ 269.20° 277.90° 288.60° 294.50° 200.55'
T1,- Kainite + KSB 146.00' 173.15" 198.55" 214.40° 228.85° 250.95' 256.55° 262.10' 268.95°
T15- Glauconite + KSB 158.75°  167.05'  182.25 193.15 197.00' 204.30' 211.15" 213.10' 217.75%"
T14- Rock dust + KSB 163.80°  182.65° 184.00“ 191.45 212.40 212.65' 219.55" 216.05" 221.65°
SE (m) 1.006 0.826 0.896 0.92 0.737 0.965 2.981 0.913 2.01
CD (0.05) 3.033 2.488 2.698 2.772 2.220 2.907 8.983 2.750 6.057
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Table 3. HNOj; extractable K (kg ha™) released from mineral sources of K with and without KSB
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Treatments Days of incubation

0" 15" 30" 45" 60" 90" 120" 150" 180"
To- Soil alone (Control) 367.50 368.70° 369.60" 367.85" 366.10' 360.80' 358.75' 357.40' 357.50
T:- Sulphate of potash 359.30 375.70° 378.00° 380.00° 379.05" 377.40° 375.70° 383.45° 389.55%
T,- Patentkali 360.70 362.90" 366.75" 371.35% 370.60%" 369.70% 365.55% 371.35% 376.60°
Ts- Sylvinite 361.30 366.00°" 370.10" 372.20% 371.85° 369.55% 367.10% 375.95° 379.85°
T, Langbeinite 356.20 367.05% 371.35° 373.45° 372.95% 371.15° 367.35° 371.95% 379.80°
Ts- Kainite 370.85 372.00° 374.25% 376.20° 377.20" 375.90" 375.10" 381.15% 385.00°
Te- Glauconite 355.45 363.85 365.80" 369.95° 368.70" 368.95° 367.65° 369.40% 371.70°
T,- Rock dust 374.05 378.60° 380.75° 380.00% 376.55° 374.70° 373.25° 372.55° 375.30°
Te- Sulphate of potash + KSB  368.90 373.75°° 376.45 382.85° 382.25° 380.05° 378.50° 373.95™ 368.25'
T,- Patentkali + KSB 355.20 365.15° 368.95%" 372.15° 371.20 369.85% 367.75% 365.40° 360.80"
T1o- Sylvinite + KSB 357.60 361.50' 370.95" 376.05% 375.45% 369.70% 362.80% 357.65' 355.05"
T.:- Langbeinite + KSB 360.75 369.00° 373.95° 375.00° 374.05% 371.60° 369.90° 368.95% 361.95%"
T1,- Kainite + KSB 369.20 372.40° 373.55% 376.30° 376.20% 374.00° 371.40° 366.75" 364.05°
T1s- Glauconite + KSB 362.05 363.10%" 364.05" 369.60%" 368.80" 367.70° 365.60° 362.50" 358.95"
T Rock dust + KSB 356.50 361.85" 362.85¢ 365.30' 363.40 362.50' 360.20' 358.40' 353.80"
SE (m) 5.72 0.725  0.767 0.665 0.759 0.715 0.723 0.906 0.746
CD (0.05) NS 2.184  0.896 2.004 2.288 2.154 2.178 2.730 2.257
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Fig. 2. Non-exchangeable K (kg ha™) released from mineral sources of K with and without KSB
To- Soil alone (Control), T1- Sulphate of potash, T»- Patentkali, Ts- Sylvinite, T4- Langbeinite, Ts-Kainite,
Te- Glauconite, T7- Rock dust, Tg- Sulphate of potash + KSB, Tg- Patentkali + KSB, T1o- Sylvinite + KSB,
T11- Langbeinite + KSB, T12- Kainite + KSB, T13- Glauconite + KSB, T14- Rock dust + KSB

3.5 Non-exchangeable K

Non-exchangeable K content presented in Fig. 2
was found to be decreased gradually throughout
the incubation period and increase in content
was observed in the treatment receiving K
minerals alone after 150" days of incubation.
The higher values of non-exchangeable K
content were observed on 0" day of incubation in
all treatments and the highest value recorded in
the treatment T, (rock dust, 221.10 kg ha'l)
followed by the treatment Ts (kainite) which
contains 219.95 kg ha™ K.

The reason for the initial decline in K content
may be due to the release of K from clay
minerals to the soil solution. This indicates that
more K* ions have tendency to release into soil
solution or the fixation process occur in the soil
very slowly. The red soil recorded the lowest soil
fixing capacity among seven different soils while
evaluating the K fixation capacity in a fifteen year
long term fertilization experiment [21]. A
significant portion of K (70—-90%) required by the
plants comes from the non-exchangeable pool in
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the absence of optimum K supply in many crops
[1]. The non-exchangeable K content in the
treatments receiving K minerals along with KSB
showed a gradual depletion throughout the
incubation period. This may be due to the
microbial activity which converts the unavailable
form of K to the available form [10].

4. CONCLUSION

A wide variation was observed in the amount of
K fraction released at different stages of
incubation. Regarding the K content in various K
pools, there was a gradual increase and
decrease in water soluble, available and
exchangeable K content during the incubation
period was observed in treatment receiving K
minerals alone. But the highest increase in the
water soluble, available and exchangeable K
was observed in treatments receiving K minerals
along with KSB. The non-exchangeable K
content was found to decrease gradually
throughout the incubation period and slight
increase in content was observed in treatments
without KSB. Fluctuation of K pools at different



stages is due to the significant relationship of the
different forms of K and their relative proportion
in soil. By studying the release pattern of each K
mineral sources through the incubation study, we
could understand the rate at which each sources
release K* ions into the soil. Thus we can select
the best source of K which can effectively utilize
for the crop cultivation. The  most
preferred mineral sources of K like SOP and
langbeinite along with KSB can be
recommended for increasing the availability of
potassium in soil.
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