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SUMMARY

In a 6o years trial dificrent potash fertiiizers {(IKCT with o resp. 30 po 100 K0, 1480, and
kainite) were proved for yields and potassium uptake of different crops as well as for effects on
K dynamics of a brown carth (pH 6.3) with 1.6 P. 100 total K.

Between the <+ K oand — K plots, there was a difference of about 1 000 dtfha in total dry
matter production and of 2 500-3 aoo kg K/ha in potassium uptake. The utilization rate of the
different I-forms was 44-30 p. 100, the best resuits gave the highly concentrated chloride forms,
the Jowest kainite. The potassium content of the plants was increased significantly by potash
Tertilization (especially in vegetative organs).

The response of crops on 1 fertilization was the highest for potatoes (00-So p. 100 increase)
ad the lowest for wheat and barley (to-14 p. 100 increase). The fotal annual 1§ uptake of diffe-
rent crops ranged between Go (barley) and 270 (sugar beets) kg K/ha.

The quality of crop products was improved in all cases. The pH of the soil did not change
after 6o vears K fertilization,

CAL- and D.-extracts differentiated fairly well between —— 1K and & 1§ plots ; however
even after this long fertilization period the CAlresp. DL- level did not exceed 10 mg K,0/:00g
sofl noy expressed the high < removal of the soil I from the controls,

Fhe fotal exchange capacity of the soil was decreased by jong-term kainite application ;
the sodiunm sorption increased extremly in the whole profil by this way. The potassium sorption
was nearty the same in the & K and - ¥ plots ; Ca and Mg were definetly higher in the cantrols,

In 1913 a potassium fertilizer trial was started on our experimental station
at Weihenstephan (near Munich), which now belongs to the eldest trials of this
kind in Germany. T'he experimental plan remained unchanged since that time and
took the aim at the following question :
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Liffect of long-term potassium fertilization on yields, quality and potassium

uptake of different crops as well as on potassium dynamics of a brown earth (Wei-
henstephan).

LOCATION

Climate

Weihenstephan lies 467 m on sea level at the edge of tertiary hill land. It exhibits 1 840 hours
of sunshine yearly and an average air temperature of 7.7°C; in July the temperature reaches

about 17°C (fig. 1). The average sum of rainfall comes up to 8oo mm/year with a steep peak in
July.

Potash fertilizer trial - Weihenstephan - dates of climate
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Seil
Physical data (fig. 2).

The soil may be classified as loess-loam above tertiary material (clayey sands to sands).
The top soil consists of 20 p. 100 clay (< 2 p), further 20 p. 100 correspond with fine silt (6-20 y) ;
about 30 p. 100 are particles between 20 and 63 . diameter (coarse silt), the rest is fine respecti-
vely coarse sand. According to the distribution of the different particles in the top soil, this type
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Physical data of the soil

Caractéres physiques du scl
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TABLE I
Chemical data of the soil
Caractéres chimiques du sol
total ] K01 total P505’ Mg rec®l cec®™ Na K Ca Mg | buse
pH c N Kk 1call P |caLl™| OLlCaCt) sar
depth
Advm)irCacizl] % % mg / 100g soil meg /100g soil %
a
2 8.7 2.81 0.0 154 16| 83.3 1 20| 36] 70 12.0 n.7 0.03 0.i8 10.6 1 0.85] 98
44
5.7 0.38 .06 | 1.55 7 1 56.7 4 71 10 % 10.7 10.5 .01 a.10 9.4 | 0,895 98
&0
5 | 5.8 a.31 0.05 | .66 7| 54,8 3 5j 15 {ine 1.0 6.0 .14 9.3 1.55 1 82
' 6.3 0,36 0.06 | 167 g 162,32 4 4] 25 ;118 3.9 Sp .15 7.4 | 2,30} 83
110
6.1 - - 160G g | 48.8 3 3 31 | 147 12.3 .01 o.18 9,0 | 3.16 | &4
. 150
6.1 - - 1L53 7 143,86 2 2| 27 | 1.8 10.1 g0t ! 0.4 7.4 | 2.56 1 86
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6.0 - - 1.57 7| 36.6 3 3] 25 | 130 8.4 A, a8.i2 69123672
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&7 - - L6t 7 1 34.7 3 3| 25 114 9.4 o.02| o2 8.9 | 2.391 82
250
O TEC = total exchange capacily ) CAL = caicium acetate faclate

°o)CEC = calion exchange copacily w3 = double l(actate
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of soil can be characterized as silty loam with a poresity volume of 42 p. 100 {in the upper hori-
zon} respectively 35 p. ioo {in deeper zones) and an effective field capacity of 160 mm in the profil
down to 150 em depth (Harrer, 1971).

Chennical data {table 1.

The pli-vatue (CaCl, extract) in the upper soil is about 6.7 ; the total-C content decreases
from 0.81 p. 100 in the top soil 10 0.36 p. 100 {between 75-110 cm depth).

The total potassiwm is roughly x.5-1.7 . roo in the loess as well as in the tertiary material ;
about a.5 p. yoo {rom that is CAl-extractable {ScntiLen, 196g) with an evident inerease in the
top soil as a consequence of long term K fertilization. The total 1° content is moderate, in lower
zones very poor ; the CAL-respectively DL-values are again highly improved by P fertilization.
The CaCl, extractable magnesiunm is high and increases in deeper zones,

On total exchange capacity {TCIZ) Ca shares with about 90 p. 100 and Mg with about 7 p. 100,
In lower zones the Ca-sorption decreases to approximately 70 p. 100 but Mg increases to about
20 p. 100, Compared with these the pofassium vanges only between 1.3 P00 (top soil] and 1 p. 100
(in the tertiavy material).

All the methods not especially quoted are from « Handbuch d. Landw. Versiechs- w. Under
suchungsmelhodik, 1955 ».

Iield trial

This long term experiment was layed out 1913 according to the following plan {table 2) and
represents a comparison between different potash fertilizers on the base of an normat nitrogen
and phosphorus fertilization. According fo the percentage of secondary constitnents, very diffe-

rent amounts of chioride, sulfate, magnesivm and sedium have been applied since more than
60 years (talde 3).

TABLLE 2

Experiment plan and nutrient content of potash fertilizers
Plan d'essoi et teneur en éléments nutritifs des engrais potassiques

in.’ 13714 ,
begin: 917 average nutrient content (%) of potash fertilizers
frial plan: Ky K ci S0z Mg Na
kainite 0.6 | 43 15 4 22
2,
KCT140% K07 32.2 | 43 9 2 8
KCl 1 50% Ko0)
41.8 45 4.5 ! 4
K250z
417 a.5 54 0.5 0.1
paratiels.  at beginning 6 g 25m?
fater on 3 d 25m? {according to communications of

3
£

Agricult. Chem. Station Stultgart and our own investigations)

{iming L1832 275 as  CalOz
(kg Cal/ha) 1056 1200 o CaCoy

1944 700 as  ColOH)

No manure was applied during the whole period.

Especially by continous kainite fertilization very high amounts of Cl and Na and amounts
ol 50, equal to 1{,$0, have been applied.

The rotation corresponds fairly with a so called three-course system : root crops-cereals-
cereals.

The most frequent crops and the average amounts of NPK applied per year are listed up
in table 4.
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TABLE 3

K l?l*ili'l“II;IZERS EEFECT ON CROPS AN S0IL

Applied amounts of secondary constituents from 19141975

kg/ ha
K- form ci 50z Mg Na
kainite 22 300 7 800 2 100 11400
KCl (40% Ko0) 7 000 1 500 330 1 300
KCI (50% K20} 5 800 600 130 500
K250y 70 7100 70 A

TABLE 4

Cultivated crops and amounts of fertilization

Cultures ef quantités en éléments fertilisants

cultivated crops 1914 -10975 | years average cnnu{a.;(;e;rég’j’zer doses

N P K
winter resp. summer wheat 117 56 28 66
winter rye 2 30 27 62
oafs 3 680 32 72
winter resp. summer barley 13 36 24 63
potatoes 117 77 28 94
beets (fudder or sugar) 7 111 45 133
maize 3 83 35 ios
fegumes, rape , vegetable g 69 37 713
crops elc.

RESULTS

Dry malter production of erops (table 3)

047

In the NPK plots between 5 400 and 5 300 dt dry matter/ha have been produced

alter 50 crops compared with 4 500 dt/ha in the control. This is adequate to zot much
more than go dt dry matter/ha and year, respectively 76 dt/ha in the plots without
K and to an average potash uptake between 113 and 120 respectively 77 kg K/ha
and year,
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TABLE 3

Total dry matter production and K - uptake 1914 - 1975 ( 59 crops )

Production en mafiére sédche fotale et K absorption 1914 & 1975 (59 cultures)

yield uptake fertilization 1 utilization K -upltake —
rate K - fertilization

K- form dt dr.m./ha kg K /ha kg K/ha ofK- fertilization kg K /ha

& yearty 5 | yearly vearly yvearly
Ko 76.4 | 4531 | 75.8 76.8
kainite 91.2 | 6803 |115.3 28.4
KCi (40% K201 5517 93.5 | 7269 |123.2 36.2
KO (56%5 K20 93,4 | 7410 | 125.6 38.7
K250, §1,5 | 7039 |119.3 32.4
cOD 5% 3.9 (90| 8.6

raplly G

Mineral contents in plant material { ¥ Ldry matter)

Ko 0.91
kainite 0.93
KOl (40% K20} 0.98
KCH {50 % K20 ) 0,96
K250 0.94
co 5% 0.0

Ko
kainite

KCI{40% K20}
KCI(50% #20)
K250
co 5%
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The average annual fertilization rate of 86.¢ kg K/ha was utilized by kainite
only with 44 p. 100, by potassium sulfate resp. chilorides not higher than with 49~
50 p. 100 because of a refatively high K delivery from the soil.

Within the whole period 4 331 kg K/ha were delivered from the soil reserve
to crops without K fertilization. However in the NPK plots the total K uptake by
plants ranged between 6 800 and 7 400 kgfha and was covered by fertilizer K only
to about 70 p. 100 ; consequently the rtest, that means 28-40 mg K;O/roo g soil
{up to 45 em depth) came from the soil.

As to the different fertilizer forms, hoth potassium chlorides obtained the
highest dry matter production and K-uptake, whereas kainite and potassium sullate
showed more or less lower results. This good response of highly concentrated KCl-
fertilizers may be a matter of the casy uptake of K+ and Cl- compared with SO~ ;

;7 rowever the high salt content of kainite (see table 2) deteriorated soil properties
{see later) and depressed vields.

The potassiwnm condent (table 6) of plants well dressed with K is very low in grains
(@ 0.5 p. 100 i. dry matter) ; in beets and straw it ranges hetween 0.9 and 1.1 P. 100,
but is very high in potato tubers (ca. 2.5 p. 100} and sugar heet leaves (ca. 3.6 p. 100},
Plants suffering from K deficiency show mucl: lower figures.

TABLE 7

Average yearly yields (dt dry matter /ha), K uptake (kg K /ha)
and utilization of K(%)
Rendement moyen annuel (df mat.séche/ha), absorptior: (kg K /kal et utilisation

de K (%)

potatoes sugar beels mafze
K-form yield ‘ K-uprake’K—u(H.fzartbn yreld !K— uptake lK—uﬂ'lizar.-‘m yield |K-uprake IK-urHr‘zat."on

94 kg K/ha X! 133 kg K/ha 108 kg K 7ha ™
Ko 40.4 74 - 151.6 195 - 94.2 7 -

414 kainite 86.1 61 92 186.0 262 50 123.3 s i

KCi{40% Ka0 ) 2.2 181! fi4 163.8 266 55 125.1 i15 41
KCL(50% K0 ) 73.0 i82 16 187.6 277 61 H2.0 nz 43
K250 72,4 180 13 189.2 258 48 24,3 24 49
C0 5% 6.5 23.5 12.6 24,5 213 35.0

wheat barley oafts

vield lK—upiake|K—u(irizarm yield IK-uprakelK-u!i.'iza.‘m yield |K-up!ake IK—-uriﬁzanbn

E6kg H/ha =/ 63 kg Ksha ¥/ 72kgK /pa ¥/
Ko 92.6 57 - 56.8 42 - 75.8 78 -
kainite 100.8 | 79 34 75.4 51 31 74.5 90 17
KCL40 % K20 ) | 104.6 86 i 76.4 63 332 79.6 107 40
KCLIS0 % K30 71 106.6 &3 49 75.8 63 33 79.7 109 43
K2504 104.4 82 38 72,2 57 23 80,9 109 42
co5% 5.8 10.2 3.4 4.8 5.2 10.4

xl= average yeqrly fertitization
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The sodium content is very low in potatoes, but in sugar heet leaves it js nearly
as high as potassiam : the seditm Jevel is influenced by potash fertilizers on behalf
of their different sodium content (see table 2},

Generally, the plants from the control plots show little higher Ca and Mg
contents compared with those well supplied with potassiung.

Response of crops on potash fertilization
Among the main cultivated crops Potatoes gave the maximum response on
Potash fertilization (table 7), that means an increase of about 64 p. 100 in case

of kainite and even 8o P. 100 of ali the other K fertilizers. Similar results are
reported by Kicx and Porxrscnny (1973).

Course of yields and K uptake 1914 - 1975

total K uptalke from controf plots
kg /ha

220 I ¥

200 V\_ _/ Y sugar bests
180 ~ .

150) e !

140 N/

120
100‘
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20

1

yields dt dr. m./ha
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150 "

110 .:x -~ N sugar beets( roots)

4 TTN e ey -t - potatoes(tubers)
0 o .

.Y wheat { grain

4 B2 X%

30 o~ e .‘”_"‘7.——_'. Kt ¥ bartey (grain)

10

—— e — oy o
20 25 3 3% 40 45 s 55 gp 65 70 75 yegrs
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The average annual fertilization of g4 g K/ha as highly concentrated forms
has heen utilized completely. Sugar bects dressed with potash, increased the
vields by 23 p. 100 (without any marked difference between the K-forms) and
utilized the mineral K at a rate of 48-61 p. 100 {at the best from the highly concen-
trated potassinm chlorides, at the lowest from potassinm sulfate}.

Marze answered on mineral K fertifization with an increased dry matter produe-
tion of about 30 p. 100, wheat and barley with IC-T4 1. 160, whereas oals did not
attend more than 5 p. 100, depending on the potash form in each case. The concen-
trated potash fertilizers have been utilized with 44 p. 100 by wheat, 42 p. 100 by
oats and 30 p. Ioo by barley. Kainite, nowadays a not very common X lertilizer
reached always considerably lower results because of its high sait content.

The total K uptake from the usual clhiloride resp. sulfate forms ranged between
\30 (barley) and 117 {mmaize) among the cercals and between 181 {potatoes) and
270 (sugar beets) kg K/ha and year among the dicots.

The question is now : how do ran the vields and K uptake in -+ K and — K
plots within 60 vears?

According to figure 3 the highly K-intensive potatoes show slowly decreasing
vields and potassiuni uptake in the controls ; obviousty the so0il potassinm will run
more slowly with time. The K uptake of wheat and barley is very similar however
this slowly dropping removal of soif K does not aflect the vields of these crops yet.

Among the dicots sugar beets show the highest ability of utilizing soil K (195 kg
K/ha), oats {78 kg K/ha) and wheat (57 kg K/ha) surpass the other cereals,

Generally ihe guality of crop products was improved by potassium supply
{table 8), that is for instance kernel weight and percentage of full kernels for wheat
and barley, starch and sugar contents of potatoes resp. sugar beets. Consequently
higher amounts of starch and sugarfha were achieved,

TABLE &

Quality of crop products as affected by potassium

Influence du potassium sur ia qualifé des cultures

wheat barley potatoes sugar beels
thousaend percentage thousand percentage starch starch sugar sugar
K- form kernet weight] of kernels | kernel weight| of kernels % dt/ ha % dft/ha
225mm g g 22.5mm & | in frosh weight in fresh weight
.8 83,5 £2.6 $0.0 12,0 32.2 8.8 12
kainite {10 20.2 43.4 82.0 16.3 53.8 20.3 124
KCL( 40% Ka0) 42.0 29,2 43.6 22.2 2.5 £0.7 28,4 27
KCE  50% Kp0) 416 80.5 43,4 g9z.! 17,5 §1.2 20.2 123
K250 4 1.4 91.0 42.9 82.7 18.0 64.3 20.2 22
€O 5% i1 4.0 0.7 1.3 4.2 4.2 0.7 7.0

Because of the high chloride content of kainite resp. potassivn chlorides their
permanent application depressed starch content and starch vields of potatoes evi-
dently compared with the positive effect of the potassium sulfate,
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Soil

The pH in the top soil, starting from approximately 6.0 was not affected at
all by continuous potash application within 6o years (fg. 4). However several Hmings
resulted in definite peaks, which subsequently slipped down to a maore of less higher
constant level,

pH -values and amounts of .,

Neubauer” DL and CAL extractable .
K20 in the surface soil (0-25cm} 1914 - 1975
mg Ke0 /100g soil Neubauer oL CAL
% ;i /"(
‘\r’ ! <7 ‘\ :
304 * ‘1‘ /’ i G ‘
- 1
kol %
20 . e x A
\, pVAA A
NAT""ho gnolpsis N .
: L SETTE
0 A P
J ./'/‘ T
[}
w) Gl ®} et
'y
pH (KCIl} '/"/\i
70 xX I ¢ x - =X X
7 ; W s, W
} X'/ \.Q‘g 7 "!‘5:#‘35/ \:’}/ h ] N ST
N .l W A ' %=t
6.0 A e -
\;’ h N,
%
5.0
e —ox = KCU(50% K20)
—s = Ko
s 20 25 30 3 4 45 50 55 60 65 0 75
T T T N
) 1iming : kg Ca0 /ba 275 1200 760
P16, 4

Potassinm extractable by DI, (== double lactate) respectively CAILL (== calcium
acetate lactate), difierentiated fairly well hetween K and KCi (50 p. 100 K0},
however even after a normal potassitm supply over 00 years the CAT, values were
not affected very much and did not exceed 10 mg K,0/ 100 gsoil finallyv. The control
values remained nearly constant (0-7 mg DI-K.O or about 16 mg Neubauer -—
K,0/100 g soil) respecting the difierent methods for available I, inspite of an average
yearly potassium removal of approximate
1953).

iy 81 mg K,0/100 g soil (see also SCHRODER,
Final ineestigations {

autumn 1gy3) on K-dynamics in the soil profil (table )
showed in the CAL-K and HCI-K minus CAL-K values {

SCHACHTSCHARBEL, 1601} only
little differences between the -

- K and + K plots (independant from the K forms) in
the whole profile, although very high K removals took place within

the last 60 years.
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TABLE 0

Effect of a long-term K - fertilization on CAL-K, HCI-K , K wet fixation and cation sorption

g | Hei-&2 ¢
totat & |caltic} ) K\] eon| TEC e K ca | Mg | v™¥
depth | K - form .
cm Yo mg K /100g soil meq /100G soil e
a-15 without K 1.59 ) 26 22 14,2 3.7 G.02 .74 2.4 114 a6
kainite L51 & 27 o "I 10,9 o.18 0.20 9.2 1.34 98
K50z L55 7 30 8 ié IR g.08 0.15 101 .81 94
.30 without H L58 3 26 22 13.4 12,8 0.0! 0.13 1.6 197 96
© 1 kainite .53 5 18 22 w5 | s | ose | o8| 87 .27 § 00
K250 165 7 29 15 13,0 7 0.03 a.13 0.6 .89 80
30-45 withaut K 1.56 7 29 23 13.2 1.3 8.03 0.i6 9.1 1.99 85
kainite L47 5 20 16 8.4 8.4 4.30 .08 7.2 0.76 00
K504 .66 7 25 3t 12.0 1.1 0.02 0.2 0.0 0.99 a3
) = Calcium acetate lactate o) JCE = total exchange capacity
w) - soluble in In HCI 00} CEC = calion exchonge capacity
°09) ¥ = base saturation

Also the small numerical differences of total K are within the analvtical error of
these methods and do not allow further conclusions. However the wet fixation
{SCHACHTSCHABEL, 19H1) was very much lowered after a long-term supply with
chloride or sulfate forms; it even disappeared completely in case of kainite. The
top soil of the Kyplots maintained the same fixation capacity as the subsoil layers.

The folal exchange capacily was the highest in the controls and decreased mar-
kedly by long-term kainite application. The K sorption on total exchange capacity
avas nearly the same botl in the — K and - K plots and did not change practically

‘ia the whole profil. Ca and Mg sorption was definitely higher in the controls than
in the concentrated K-form plots down to 45 cm depth regularly.

The sodium sorption was extremely raised by long-term kainite application
and even increased in deeper layers, which demonstrates the high mobility of sodiunm
in the profil. Also Mg sorption was elevated by kainite, consequently the base satu-
ration increased up to 100 p. TGO of total exchange capacity.

DISCUSSION AND CONCLUSIONS

The loess and fertiary material of this location is fairly rich of potassium
(== 105 000 kg K/ha down to 45 cm depth}. Obviously this X reserve can be mobi-
tzed relatively easily by the most plants, although the level of the available K remains
low (7 mg CAL-K,O/100 g s0il).
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The cultivated crops have specific potassium requirements and specific abilities
for mobilizing soil K (cereals and sugar beets at the best, potatoes at the lowest).

A potassium balance in the soil (table To and table 5) after 60 years shows that
in case of K, 4 500 kg K/ha have been withdrawn from the soil reserve (that is 67 mg
K/100 g soil down to 45 cm depth) and between 1 700 and 2 300 kg K/ha more from
the plots supplied regularly with potash fertilizers (corresponding to 24-34 mg
K/100 g soil in 45 cm depth).

TABLE I0

K _balance 1914 -1975
Bilan de K 1914 & 1975

K remaval from soil 1914 -1975 1975
calc.to 45cm  difference calc.to 45cm depth
K- form kg K/ ha depth fo Ko CAL K wet fixation
mg K/ 100g soil
Ko 4531 67 = 6 23
kainite 1676 24 43 6 13
KCI (50% Kz0) 2283 34 33 7 7
K250; 1912 28 39 7 11

However these very big differences in K uptake between — K and - K will
hardly be expressed by CAL- or DI-values ; moreover the very small differences
between — K and -+ K plots will not be enlarged even after 60 years K fertilization
and confirm the results of v. BocusLawskr and LacH (1971) and RICHTER (1975).
With regard to a clay content of 16 p. 100, obviously a K concentration of o. 35 mg
CAL-K/g clay is typical for this loess location. It cannot be lowered permanently
by plant uptake appart from changes within a vegetation period : because of a fairly
fast flow from native K to available K an equilibrium always stabilizes. Also
ZEHLER (1959), SCHEFFER el al. (1960) resp. FEIGENBAUM and KAFKAFI (1972) come
to similar conclusions. Obviously these methods are too rough to render differences
like those in soil potassium adequate to a total removal of 81 mg K,0/100 g soil
in a depth of 45 cm within 60 years. This is not very much more than 1 mg K/100 g
soil (calculated to 45 em depth) or 76 kg/ha and year, which is delivered from native
K by a permanent flow.

The best answer till gave the potassium wet fixation : after continuous potash
supply it disappeared practically at all (see also WELTE and NIEDERBUDDE, 1005).

The difference between — K and + K are 10-16 mg K/100 g soil (to 45 cm depth)
respect. 700-I 100 kg K/ha. Both, the positive difference in CAT,-K and the decrea-
sing fixation capacity by K fertilization makes up approximately 1 100 kg K/ha
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all in all. However this is adequate only to about 1/3 of the calculated removal
from plants well dressed with K or 1 p. oo of total K of 435 cm top soil respectively
0.01 p. 100 K in the soil. However this difference lies within the margin of the analy-
tical and sampling error over snch a long period.

Consequently, all the chemical methods used here are not appropriate enough
t0 explain the results of this field trial and therefore cannot replace the plant expe-
riment. Some more specific investigations are necessary to elucidate the K dynamics
of this location.

Regr ponr publication en mai 1970,

=i

RESUM

ETEET D'UNTE FERTILISATION POTASSIQUE DE LONGUE DUREL
SUR IS RECOLIES ET SUR LA DVNAMIQUE DU POTASSIUM
DANS UN S0L BRUN (WEIHLENSTEPIAN)

Dans un essai de longue duarde (6o ansg), on a examiné Pinfluence d'engrais potassiques {18CI
4 40 et 50 p. 100 de 15,0, 1,80, et kafuite) sur les rendements ot Pabsorption du potassium par
différentes cultures ainsi que sur la dynamique de K dans un sol brun, de pi 6,3, contenant 1,6
p- 100 I total.

11 v avait une difidrence d’enviren 1 oo d t/ha dans la production totale de matiére séche
of de 2 300 @ 3 000 kgiha dans Vabsorption du potassium par les cultures, entre les parcelles — I
et - K. Le degrd d'utilisation des difiérents engrais potassiques variait de 40 & 30 p. 100, les
meillenrs résultats ayant 6t6 obtenus avee le KCl sous la forine la plus concentrde et les plus faibles
avec la kainite.

La teneur des plantes en potassivm a éé augmentée signiheativement par les engrais potas-
siques, particulitrement dans les organes végétatifs. Tes porames de terre ré aient le plus
fortement A la fertilisation potassique (augmentation de rendement de 6o & 30 p. 100) alors que le
blé et l'orge présentaicnt la plus faible réaction (augmentation de rendement de 10 A 14 p. 100}

Labsorption totale annuclle du potassium par Jes différentes cultures se situaient entre 6o
{pour Porge) et 270 kg Kjha (pour la betterave sucrigre}.

Dans tous les cas, la qualitd des plantes a été amdhorde.

On n'a pas constaté de changement dans le pl des sols aprés 6o ans de fertilisation potassigue.
Les sols des parcelles sans K el avee IS ont été assex bien différencides par les méthedes d'extrace
tion DL (ou double lactate) et au CAL (calcium acétate Tactate) | mais aprés cette longue période

s o fertilisation, les teneurs en CAL-I et DL-K dtaient inférieures i 1o mg Ny 100 g de sol et ne
_endaient pas compte de Pimportante libération du 1K du sol par les témoins.

Aprés application prolongée de kainite, on pouvait observer une diminution de la capacité
d'dchange du sol ainsi qu'une forte augmentation du sodinm dchangeable dans toutes les couches du
sol. Quant aux taux de 15 dchangeable des sols des parceiles avee I et sans I, ils ¢tajent semblables
mais Jes tencurs en Ca ol My échangeable des témoins étaient plus élevées,

ZUSAMMENTASSUNG

WIRKUNG EINER ],A.\'Gj.:“d*IRIGENKALIDUNGUS\"G
AUF ERNTEERZEUGNISSE UND KATLIUMDYNAMIK EINER BRAUNERDE (\\"E‘il-[ISNS'l‘EPI“I.-\_\')

In cinem Dancrdimgungsversuch (6o Jahre) wurde der Tinfluss verschiedener Kalidinger
(IKCL mit 40 p. 100 und 50 p. 100 K O, K SO und Kainit) auf die Ernteertrige und die Kaliuimau-
Ialhme dureh verschiedenen Kulturen, sowie die Kaliumdynamik in ciner Braunerde {(Gesami-
Kalium 1,6 p. 100, pH 6,3) studiert.
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Ein Unterschied von ungelihr 1 000 difha in der gesanrten Trocken - substanzerzeugung
un(_i VON 2 500-3 000 kg/ha in der Kaiiumauimahme durch dic Kulturen liess sich zwischen de
= ICund - W Parzellen feststollen, Die einzelnen Kalidingesalze wurden zu etwa 40-30 p. 100

ausgeniitzt, wobei die besten Yrgebnisse mit KCJ, Dinger wnd die schwichsten mit Kainit
erhalten worden waren.

Die Anwendung von Isaliditngern fihrte zu einer erheblichen Erhéhung des Kalivmgehaltes
der Planzen, besonders in den grinen Organen. Die Wirkung der Kalidiinger war bei Kartofiein
am héchsten (Go-80 P. 100 J;‘rtmgserhc")lumg}, bel Weisen und Gerste am niedrigsten {10-14 p. 100
'}{rtragscrh(")hung),

Dic janrlicke Gesamtanmahne an Kalium dureh die verschicdenen Kulturen erreichte 6o
(Gerste) bis 270 (Zuckerrithe) ky ICiha.

In allen Talen konnte man eine Verbesserung der Qualitit der planglichen Produkee beola.
chten.

Ieine \-'eréin(lcmngen der pli-Zahl der Boden konnten nach 6o jdhriger Kalidiingung
lestgestellt werden. Mureh die Extraktionsmethoden 1L (Loppelaktat) und CAL {Calcium-
Azetat-Laktat) wuarden die Boden der Parzellen mit I und ohre K gut abgegrenzt ; aber die
Gebalte an CALYK und DLk errcichten nicht ro mg K of100 g Béden nach dieser Daverdiinguny
mnd konnten auch den erhicblichen K-Entzug aus dein Béaden der Kontrolle nicht darstelie

Nach langjdhrigem Binsaty von Rainit war eine Verringerung der Gesamtawschkapazitit,
sowie eine beachtliche Erhohung des in allen Bodenschichten adsorbierten Natriums featznstellon,
Beide Parzellen {(mit oder ohne IX) zeigien dlnliche Gehalte an austauschbarem K, doch waren
die Gehalte an austanschbarem Ca umd Mg in den Kontroiten héher,

PE3SIOME

Bunamne namrensuore UPUMEHCHHA RaaufuLx yioOpensit ua yporkamn, un
A TMHAMUKY KQIHA B KOPMUYUERON roune (Beitrencredai).

A. AMBEPFEP, P, I'VTCEP,

Bauaune RaMmiinnx yirodpenii (KC1 conepssaswero 50 % K0, K,50,
U RAMHUTA) HA YPOKANHOCTL, HOrIomenne mamms Pa3HBIME  KYIbTypamu,
M HMHAMAKY KQIMA B KOPMUHEROW Nouge (PH — 6.3), conepmeanier 1,6 9%
OGLIEr0 KAJNHH, HEYYALOCh B Aoqrocpodnom onsire (60 mer) :

-~ B o6meil nponyxumu CYXOro BeHleCTBA OTMEUCHA pa3nKua B npudau-
anredanro 1000 Toun/ra u B norgomennm RANA RYNLTYDAME — DasHHIla
B 2 000 — 3 000 wrjra MeLy peasHravMu — Ku + K. Crenenn norpe- 4
ONeHHA PasubIX KaduiiHbx ynobpeswn#i usmenssacs or 40 no 50 %
N HANEYHIHE DesYIbTATH NOOVYens! BLim URH APHMEeHeHHY HaM-
60/1e¢ ROMLEHTPHDOBAHHEIX Ghopm KC, a pesyasratnt camme caabole
~— IIPHM NPHMEHELHH KaunuTa.

— IlpuMeHcHye Kadniigny yROOpenut yneJuunsasg coflepsHanie are-
MEUTA B DACTENUAX W 0COGCHIO B WX BerCTATHREHLIY opranax. HKap-
Tedeas pearuposad cuaLHee APYTUX RYIBTYP HA BUCCCHHC 1adlnm
(yBeanyeru ypossan ua 80 — §0 %) B TO BPeMA KaW peanuma Ime-
HHULBL WM guMedsa Onia nandosee caaboi {(ysennuenme ypaman ma
10 — 14 9), Cymmapnoe noraomenne wagms PASHLIMH KRyaLTypaMy
da Lol HaMenaaoch or 60 (Aaumens), no 270 Erfra (caxapuan CRBERJIa),
Bo meex enyuasx kavecrso PACTCHRE  YHYUIANOCE,

- IMocae 60-1e nernero puecenmi BAAMHHLX  YH06DEHHN e oTMeva-
A0CL BHRaRGIo uamenns pH noussl. [Tan DHCTPARUMI M3 110YBR Ness-

HoK — K ¢ + K npumensmimcs 2 PasHLX Metoxa: DL (npotinoi JaRTAT)
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B CAL (wanpumil, AUCTaT, NAKTAT); HO 110 HCTCYCHUM JWMITCNLILONO
nepHona  BRecenns yiuodpennit copepaume K-CAL w K-DL me
aocrurane 10 xr K, 0/100 rp. nedssl 15 edAnsH 9TH He ocpolomnani
T¢ Kpylllble KOJIMYeeTBa IOUBCHIOIO LHAJdHA Kalkle OCBOGOH{II{UIHCI)
RONTPOJALHEIMHA JI&TANINAaMH,

ITocse nanureanHOro NPEMEHENHA  RainTa nafiojiick  ociafaenie
0GMEHROM crocolHOCTH 110MBLL B CHJILHOE YBeJIHYeHNE ITOraOIeHN A
HATPHA BO BCEX CAOAX JTOYUBHI. Uro-H#ie KacaeTes NponeHTa 0BMeHHOI0
KAAUA, 01 Obl OHHHMAKeB B NOYBAX HOHHHOK — Ka+ K, HO KOH-
TPOALHBLIC JACIHTAHKI COICPIRAIT Goapuie Ca o Mg,
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