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ABSTRACT: Surface soil samples were taken from 8 profiles in
Toshka Region to investigate their potassium Q/I relation. Moreover,
solul:'z, exchangeable and total potassium content of the profiles were
determined. The amounts of soluble K ranged from 0.98 to 5.08
me/100g soil, these values showed no clear trend with the clay content of
the soil profiles. Exchangeable K ranged from 0.43 to 2.09 me/100g soil,
it tended to be relatively high in the fine and medium textured soils and
low in coarse textured ones, Total K ranged from 9.80 to 38.00 me/100 g
soil, it tended to be high with increasing the silt fraction comparing with
the other soil mechanical fractions. The obtained data of potassium Q/I
showed that potassium activity ratie (ARg,) becomes lower as the soil
texture become finer, yet it s not indication for K-supplying ability of
the tested profiles. The K-potential buffering capacity (PBC,) ranged
from 7.88 to 101.85 jme/190g soil/ (M/L)'?|
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INTRODUCTION added to or removed from the

solution is known as the "K-
Buffering capacity” (PBC). Severai
workers have used thc quantity/
intensity (Q/I) concept to asscs the
status of soil-K (Schofield, 1947,
Beckett, 1964; Le Roux and
Swnner, 1968; Koch er af, 1970;
Fergus et al, 1972 and Evangelou
et al, 1986). The slopes and

Techka area is one of the largest
and most important project in Egypt's
recent .istory. So a spot light on the
status of potassium should be made
to some profiles in this virgin
arca. The ability of a soil to
maintain an adequate concent-
ration of K, or intensity, in the soil
solution when this element is either
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shapes of the Q/1 sotherms, are
useful to describe several soil K
parameter. These isotherms are
constructed by equilibrating a soil
sample with a sotution of CaCl, and
increasing amoumts of Cl. A et
change, AK, in soil K content takes
place as the soil equilibrates with the
solution to aftain a characteristic
activity ratio for K, ARy, defined by
the ratio *KA *Ca + "Mg. The ARk
at which AK = 0 is the equilibrium
activity ratio for K which is a
measure of the degree of K
availability of a . solution in
equilibrivm with the soil. The value
of AK when ARk = Q is an estimate
of size of the exchangeable pool
(Beckett, 1964). The slope of the
linear portion of the QA curve
represents the potential buffering
capacity, PBCk. The present work is
focused on determing the potassium
buffering capacity of Toshka area.

MATERIAL AND METHODS
Soil surface samples (0-20) were
collected from & profiles which
represent the different soils of
Toshka region. The particle size
distribution of the studied samples
is reported in Table 1.

Water soluble-K in soil paste
extract and exchangeable-K as

extracted by 1 N NHi-OAc were
determined using flame photometer.
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Total-K was determined in the HF-

- HCIO,; digestion extract (Jackson,

1958} in the tested soil samples and
their mechanical separates were
determined according to the method
described by Jackson (1965).

Potassium potential (p.p.} was
calculated by relating the negative
logarithm of potassium activity to
the negative logarithm of the sum of
calcium and magnesium activities:
in the equilibrated solution of a
single sample without adding KCl to
the CaCl solution. p.p.= pk-0.5p
(CatMg). The potential buffering
capacity for potassium in the soil
samples was determined using the
method reported by Beckett (1964)
as modified by Singh ef ol (1978);
by equilibrating a series of 5 g soil
samples with 50 ml of 001 M
CaCl; containing a range of
K concentration from zero to 0.01,
0.05, 0.10, 0.50, 1.00, 1.50, 2.00
and 3.00 mmol]. The suspentions
were shaken for an hour and allowed
to stand ovemight, the equilibrated
solutions were separated by filtration.
The filtrate was analyzed for Ca"™
and Mg"" by titration with versenate.
K was determined flamephotome-
trically. The activity coefficients
were calculated using the Debye
Huckel formula:

- log 7i=(0.509) Z, (D"
1=%XCZ,
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Where :

vi = activity coefficient.
I = ionic strength,
Z, =valence ofthe ion,
Ci = concentration in molarity

The difference between added
and recovered in the final solution
which is defined as AK was also
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calculated. The K activity ratio

(AR¢ = KA {Ca + Mg) for each
solution was calculated using the
formula yi= Cija;, where (a) is the
activity of an ion in solution. The
potential buffering capacity for K
(PBCx) was calculated from the
slope of the linear part of the curve

(dQ/dD).

Table (1): Particle size distribution of the studied samples.

Prof Soil Fraction (%)
No. Cl il Fine Coarse Texture
ay 1t
sand sand
1 6.51 5.02 27.04 61.43 1§ Sand
2 8.72 4.35 2433 62.60 | Loamy sand
3 17.55 10.52 28.05 43.88 | Sandy loam
4 37.77 29.98 27.50 475 | Clay loam
5 7.57 6.28 29.14 57.01 | Loamy sand
6 18.57 12.69 23.44 4530 | Sandy loam
7 50.58 34,22 12.35 2.85 | Clay
8 22.87 17.18 34.25 25.70 | Sandy clay loam
RESULTS AND DISCUSSION  to 2.09 me/100g soil, it tends to

Forms of soil potassium: The
results of different forms of K are
reported in Table 2.

Soluble-K: The amounts of
soluble X (Table 2) ranged from
0.98 1w 5.08 me/100g soil. These
values showed no clear trend with
the clay content of the soil samples.

Exchangeable-K: The amounts of
exchangeable K ranged from (.43

be relatively high in the fine and
medium  textured samples  and
become low in coarse textured ones.

Total-K: Ranged from 9.80 to
33.0 me/l0Cg in the studied soil
samples, the lowest value was
associated with sample No. 3
representing the sandy loam
texture, while the highest value was
recorded in the clayey texturcd
sample.
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Q/1 Parameters: The range of
the potassium potential values goes
from 1.98 to 2.37. Woodruff (1955).
Suggested that potassium potential
values of 257, 220 and 147
indicate that soil potassium is
deficient, adequate, and excessive,
respectively. Therefore, most of the
studied profiles have a fairly
adequate potassium content.

The minus (-) AK is a measure
for the K-labile pool that is located
on the planer surfaces of the
micaceous minerals (Beckett et al,
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1966). 1t ranged from 0.22 to 1.23
me/100g, the actual quantity of -
AK for studied sample was less
than the exchangeable K.

The measured ARy ranges
between 0.012 and 0.033 (M/L)".
it becomes lower as the texture
becomes finer. According” to
Woodruff (1955), the tested samples
may have balanced potassium
nutrition as their ARk lie i‘n the
range of 0.0027-0.034 (M/L)“ Al
the studied soil samples are withii
this wide range.

Table (2): Distribution of different potassium forms of the investigated soil

samples
" Prof, ] Soluble-K ] Exchangeable-K ] Total-K
No - (me/100 g soil)

1 0.98 043 23.00
2 138 0.58 20.02

3 5.08 1.10 9.80
4 245 2.09 26.40
5 1.22 047 24.20
6 3.58 1.90 26.10
7 1.08 2.07 38.00
8 2.06 1.73 15.70

Table (3): Potassium quantity-intensity parameters of the studied soil samples.
(-) AK PBC
Fof 1 PP | merl00g (M/L)e/’ me/lQog
Q il

1 2.37 0.26 0.033 7.88

2 2.21 0.22 0.013 22.31

3 2.08 1.23 0.028 43.93
4 2.11 1.22 0.012 101 .85
5 2.29 0.55 0.014 3929

6 1.98 1.19 0.019 62.63
7 2.20 1.17 0.013 90.00
8 2,15 1.09 0.018 60.56

P.P.= Potassium Potential
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The potential buffering capacity
(PBCk) is a measure of the soil
resistance to change their K-
potentials (Parra and Torrent, 1983),
and it ranges between 7.88 and
101.85 (me/100gy (M/L)”* for the
tested soil samples. The higher
values are found in the fine textural
samples, while the lower values are
found in the coarse textural ones.

CONCLUSION

From the aforementioned results,
it could be concluded that in spite
of the relatively high amounts of
the immediately available potassium
in the soils of Toshka Region, yet
their potential buffering capacity
of potassium (PBCx) are low
compared with those of the
different soils of the Nile vailey
and Delta, which reaches to
[444 ( me/100g ) / (M) ).
Therefore, these soils will need
K-fertilization upon extensive-
cropping. Because of the coarse
texture of most of these soils, thus
K-fertilizers should be applied in
small frequent doses, or slow
release K-fertilizers to avoid the
lossing of added K by leaching.
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