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Combined effect of temperature

(30, 45 and 60° C) and organic matter (5, 7:5

and 10 g kg-I) was studied in laboratory on fixation of applied potassium (0, 50 and
100 mg kg-I soil) to Lyallpur, Sultan pur and Shahdra series. With the increase of

applied potassium,

it decreased while temperature showed

inconsistent

its fixation was increased but with the increase of organic matter,

effect on potassium fixation.

Maximum K fixation was noted with 100 mg K kg-I soil application rate, initial level

of organic_ matter and at all temperature

was maximum at 30.C and decreased

at higher temperatures.

levels except in the Shahdra series where it

The minimum K

fixation was noted at O levgl of K application rate, along with 10 g organic matter kg--

at all temperature

at 60.0 C,
INTRODUCTION
Potassium fixation may be
beneficjal as it tends to retain the applied

potassium  temporarily in an unleachable
state thus reducing the luxuriant
consumption by crops. The extent of K
fixation and its release depends on the size
of the mineral particles, lirning, soil
structure, plant roots, wetting and drying
and freezing and thawing etc. (Goulding,

1987). It is generally believed that K is fixed
when water molecules get expelled from the
interlayer spaces and it is desirable that the
K should fit into the ditrigonal holes of the
Si-AI-O sheet., The prerequisite for K fixa-
tion is expanded state of the mineral when K

supplied and it should collapse as K

enters the interlayer spaces (Kittrick, 19(6).
K fixation is increased/accelerated at higher
temperatures  and its concentration in the
solution ~ (Chouhand, 1980). The higher

the K fixation
of applied K is decreased

doses of K wusually increase
but the proportion

levels except in the Shahdra series where it was minimum only

(Shakir, 1984; Ranjha ¢/ al., 1992). Contrary
to that the organic matter is said to have .lI
depressive effect on K fixation (Joffe and
Levine, 1947; Jou and Grime, 1980) likeiy
could be due to increased CEC of the soil
and resultantly increase of adsorption sites
and reduction in selective adsorption  sites
(van Diest, 1978). The combined effect of K
rate doses, organic matter and temperature
on K fixation in alluvial soils has not been
reported. Hence, a laboratory = experiment
was planned to see the interactive response
of three of Pakistan to

temperature, organic matter and applied K

alluvial soil series

and its fixation.

MATERIALS AND METHODS

The gffect of temperature, organic
matter and applied K was studied in three
alluvial calgcareous soil series of Pakistan

namely the Lyallpur (fine silty, mixed, hy-
perthermic, ustollic haplargids), the Sultan-

pur (coarse silly, mixed, caleareous, hyper-
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thermic, fluventic camborthids) and the P : o P
- R B v
Shahdra  (coarse silly, calgareous, hyper- I R 2 28 o2
. H =) ~ o e Lt
thermic, typic, torrifluvents).  The surface i 2% 13
soil samples - (0-15 cm) were collected from e -
the field ‘and brought to the laboratory v | 3 ‘,:;‘ R ":':’:"
where they were air dried, ground and ad- i 1T &ad 8%
ded to 400 mlcapacity plastic beakers @ 200 L 2 -
"noa : : » 9 S E [ £
g beaker".” Organic matter was applied @ : bl gz g9
original,S, 7.5 and 10 g kg-I, temperature -4 R IR~ - -
was maintained 10 an oven at 30, 45 and e -
60, C and K application was used @ 0, 50 g ‘é:g F‘SE
and 100 mg K kg-I soil. These factors were ®roag dd
studied in all possible combinations":__ Dis- P
tilled water was added to bring each-%0il to § H e o 2 e
ey o —
almost field capacity .and three. alternate ¥ S|~~~ ;gg
wetting and drying cycles were completed. ’ ‘g o -
All the treatments were triplicated. After 3 P ; g s é‘n
- ] Ha ] 3 -
each drying, the soil was crushed, passed ; g il" }2‘,"‘ 4 g g
through 2 mm sieve and transferred back to . = - .- & g
the respective beakers before moving on to g E ;= 3 E E"? -§
the next wetting, d;ying cycle. 1 N NH.OAc g .'L- ~ gw - ;}; ;;
= -] : '
extractable K was determined ana K fixation = I~ ~ g 2
= .
caleulated by the formula: 3 }_ ] E & "
- 3 P 52 fiR
2 Pisle e oAs s
Fixed K = Original K ~ Added K g :
Extracted K after E ' : ﬁo e -
. 7 o T =
Welting-Drying ~ cycle 3 ALK g; ;2
(Shaviv et al., 1985). & i i s '
= H H c
£ i E = 2
) = =
All  the analyses were  done = N ;":' \ %E 3
according to the methods given in E aT o RR
Handboo,~ No. 60 (V.S. Salinity Laboratory i E 5 -
Staff, 1954) except textural ¢lass by Moodic g I B z 5 %%
H ' [ poei -]
et al. (JQ39). All the data were analysed § Y Tome
statistically by using factorial in Completely g - w a
Randomised Design (Steel & Torrie, 1980). E io % 53 28
E] H ; = a% - -
i § T T -
RESULTS AND DISCUSSION £ Iz
] 2 ]
‘; .é_' = 5
The soil series wused were non- T "gg —55 =z
saline, alkaline in reaction and calgareous = -:E 7“'.; flé
1] = t
having EC. 0.74 to 0.86 dS m-I, pHs 7.8 to ] j; 'iﬂ ‘;Uu
. o - . 5 21"
7.9 and CaCO03 7.1 to 12%. Extractable K :.: g:{é Ea Ed &
ranged between 113 to 150 mg kg-I soil, E & E’} o $ 8
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Effect of applied potassium, - organic matter
and temperature on potassium fixation:
The results (Tables 1,2,3) depict that K fix-
" ation increased by three series as the rate
increased from 0 to 100 mg kg-! soil but the
percentage fixed of appliad component (K)
decreased. The Lyallpur seiies fixed com-
paratively more K than the Sultanpur and
the Shahdra at both rates and it might be
due to age although the Sultanpur has more
clay contents but less weathered. The in-
crease in K fixation by increasing its rates -of
application had also been reported by shakir
(1984) et al. (1986). The
decrease in per cent fixed of applied K was
also noted by Ranjha eéf al. (1992).

Potassium  fixation decreased

and Hussain

by in-

creasing the organic matter contents in all
the three

tween organic matter

soil series. The interaction be-
contents and applied
trend on K
fixation ie. maximum fixation was observed
in a combination of 0 (original) organic
matter application with 100 mg K kg-t soil
rate followed by 5, 7.5 and 10 g kg-I organic
level. The

minimum fixation was noted in 0 and 10 g

potassium showed a decreasing

matter at the same potassium

kg-! combination of organic. matter. The
application
decreased K fixation most probably due to

higher rate of organic matter

the fact that organic matter increased the
cation exchange capacity (CEC) of the soil
by virtue of which more K was adsorbed on
exchange complex and very little was left for
fixation in the interlauicc spaces (van Diest,
1978).

The temperature had a significant but
inconsistent effect on K fixation in all the se-
ries except the Sultan pur where it showed

non-significant effect., Maximum K fixation
was noted in the 30 °C and 100 mg K kg-1
soil combination in all the series with the ex-

ception that it was non-significant at other
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levels i.e. 45 and 60 °C at the

same K application ratc in the Sultanpur se-

temperature

ries. The minimum K fixation was noted at 0

K application at all temperature levels. the

inconsistent effect of temperature  might be

due to the reason that low levels of

used which

sufficient

temperature  were could not

cause to remove water  from

interlattice spaces.  Similar  observations

w,cre made by Burns and Barber (1961) but
other workers who studied K fixation at

higher temperature i.e. 80 °C and beyond

300°C  (Inoue, 1983), 80°C (Kaila, 1965)
and 103°C (Karim and Malik, 1957) found
significant  effect of temperature on K
fixation.

At all the temperature  levels, potas-
sium fixation was maximum when combined
with original level of organic matter and 100
mg K kg-I application rate except the
Shahdra series where it was maximum only
at 60 °C temperature.  This fixation was re-
duced by decreasing K rate and increasing
levels but independent of

organic matter

temperature. Minimum fixation was noted in
the treatment 10 g kg-! organic. matter with

0 potassium at all temperature levels. These

results lead us to conglude that although
temperature  had non-significant  effect but
yet it increased the decomposition of organic

matter which in turn increased the CEC and
available potassium of soils due to
which potassium  fixation was decreased.
Similarly, Patel ez al. (1989) found that per
cent K fixation generally decreased with in-

content

creasing level of K application to the soils
with increased incubation period. The trend
distinctly

different soil series under alternate

for K fixation was variable in
wetting
and drying cycles. Wetting enhanced K fixa-
tion while drying reduced it whereas organic

matter increment decreased K fixation.
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