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EFFECT ON THE FERTILIZATION OF THE WATER-INSOLUBLE
POTASSIUM IN THE COMPOUND FERTILIZER

Ken-ichi Kamapa, Haruo Iwasuchr & Tohru Takapa
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Table 1 Chemical components of samples

Sample N P:0s K20 MgO
RS 9) & i & %)
242 3.78 26.00 2.00 14.22
H 15 0.77 22.32 0.63 4.30
H 7 4.20 27.37 0.88 15.25
385 4.02 26.43 | 1.39 15.92
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Table 2 Chemical Properties of experimental soil

Soluble potassium

pH EX-Base Fixation
Humus | CEC (me/100g) (mg/1008) index
H0 KC! % lme/1002) K:0 MgO Ca0 Water | Morgan P,0s
5.49 5.12 5.47 13.70 0.07 0.69 3.79 1.00 7.96 1,249
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Table 3 Design for NEUBAUER’S pot test
Amount of applied fertilizer (g/pot) Amount of element (g/pot) | Number
Treatment Calcined O'f .
Sample [K2SO, MAP phosphate Mg(OH)2 (NH)250 N | P20s l K20 MgO | repetition
*St(242) —(0.18 | 3.24 0.75 — —1| 0.17{ 1.17{ 0.09| 0.52 3
242 4.50 — — — — 0.17 1.17 0.09 0.64 3
*St(H15) —10.18 | 2.10 6.90| 0.48 0.11| 3.17} 0.09 0.61 3
H15 14.20 - - — — 0.11 3.17 0.09 0.61 3
*St(HT) —10.18 | 8.19 1.44 — 0.43 2.80 0.09 1.32 3
H 7 10.23 — —_ —_ 0.43 2.80 0.09 1.56 3
*5t(385) —0.18 | 4.95 0.91 — 0.26 1.71 0.09 0.80 3
385 6.47 — — - - -— 0.26 1.71 0.09 1.03 3
K:0 0 —| —|aw7 - - —| o022 115 —| o7 3
3t Py — 10.18 — 0.48 1.20 1.04 0.22 0.18 0.09 0.67 2
St P; — 1 0.18 —_ 1.20 1.20 1.04 0.22 0.45 0.09 0.67 2
St Ps —10.18 — 3.06 1.20 1.04 0.22 1.15 0.09 0.67 2
St P —10.18 — 3.06 0.39 1.04 0.22 1.15 0.09 0.22 2
* Abbreviation of standard
Table 4 Design for application rate test of potassium
. Amount of applied fertilizer Amount of element
Application (g/pot) I (g/pot)
calcine
(g/pot) Sample K280, MAP phosphate N P:0s X0 MgO
K:O o — —_ 29.33 6.74 1.54 10.63 0 4.73
St 0.2g — 0.39 29.33 6.74 1.54 10.63 0.20 4.73
St 0.4 — 0.78 29.33 6.74 1.54 10.63 0.40 4.73
St 0.8 — 1.56 29.33 6.74 1.54 10.63 0.80 4.73
242 0.2¢g 10.00 - 21.90 5.11 1.54 10.63 . 0.20 4.94
St 0.4 20.00 - 14.66 3.35 1.54 10.63 0.40 5.20
St 0.8 40.00 — - - 1.54 10.63 0.80 5.66

R L C LB 3R TE Lie TABDKS
WBERKE D -~ GHERSB L, BHEICIVEEA
TR L7, RERHIE Tabled B9 ¢ H
%o

7B, AAFLZH, FERT4MHEE L L
L, W30 HES X040 B BICHIY
R S7DT, ZAFIOWTREHZL, ¥
IOV 28l & 22 5 70

Il HR&ELCER

1. BEAIEPABENBLSHORR
RFGBRFTCTORDETLLIBF TH -
7io LOWLEMBRZDOETMNIBBATAS b 4
DXL, BOTHBLRETE L 72Eni, #

RABB I FOHBEDEFIZIEE A LEHHN
AONUMholreE ) VIBS IVELARDE
ITOWTIEM% 40 B BIT BT ELARD
P2 SLPEDEFRHS MIBEFT, Y Vi
RED V2 SLP, EDEFRPLRLE » T,

BREBEREBEHCT D512, (OMBIBHAR
B XETY VEE, HXEROPEE (QfMmE
KEEEMBALSHOBELN, 245 L7,

(1) InERhREIRIZT Y VIS L SHOR

&

Fig. 1 WORLZ: & 5142, B, whhme by v
BERICLIRRNRABN, TELERED LY
WHBEILBT DIEHEOR AN E SN

AAZEERE MO Tz Table 5157 LA E



16

BOTHEN, YV VEBEMIIES Y VBIREDOH
FHRE FETFOMBEREETOEHAN S » b
NBN, WMOBFIUIZEA L HER DAL
Vo Ub LiEtpHits v vRERR DL SLP X
KECOTMBIRE Y vBREOE L DIE
ERMOBEENIH 25, RV FIABN LM o7,
HLEROBEIELOLL L TERE, V ViE,
INEBIEL BN S 2, SHIAKBEL TS 2/
B, HLERAEOYZ2WSUP RIEFHRIFTS
Y, ZOHBE LTI, mEE et
BRGGEERELCEHRETHh o0 2D LHRH
g, HLEARETERKGIRAY, FLeho
BEROUANEROREEFIIL - TEFAMEI SN
THEREEZILBN, FLURBRAK T AKERIL

Jeistisr RAGRBSYH o 28 &

HWLFZH6N 20, EFROKKIL S HhHE
HEDRRYL - T, SHEMUTMBRIREIZIZH%
EELSEUNSLLDEEIBNS,
Lo T, HRBUTBWTUE, biadEby
VIELIIMBIRIEIH L TRH XTI LV L 0
LEZLN, WEHEAHLELOSREIIE-TL
HEEFERRDOFEBE 222, FOARMEEELES
SHERF SN TV 2O TINMEIZE Z 0 b D3 &
DWE LD EEDBNT,

(@) FHIKGEEMEDICK
HERBOEKE E, #AREOMERASIAD
BEEEIFAIRHELAR O TEMBR & &4
BRI L TERET RETh - 728, FHE,
IR LA D EH T A A EI O FigaE E b -

DOYARAE LN, —E T I & 3 mERIN TEMBREEZZE L7
40} 410 40} {5
38F 18 ] 38 14 -
- =2 S
= = =
=n - -
@ 361 16 © & 36} {13
= by ©
2 £ = 2
s 5 % )
5 34 14 &8 E ¥ 12 @
. 2
g B
32t 42 ~/ 32 i1 <~
cm
em L ' . . ) . |{&/pot 7 U | g/pot
pa——— — — —
=) - -~ - - ] n ~ L
~ £~ = < O I mw ~ @1
¥ a4 & w o S
3 Plant height
® Plant height
. Dry weight of plant
A Dry weight of plant Fig. 2 Effect of water insoluble potassium
Fig. 1 Growth of oat under the condition of compounds on the g_rowth of oat at
high levels of phosphate and magnesium 40th day after seeding
Table 5 Results of analysis of oat at 40 th day after seeding (Mean value of two plots)
N Pz0s K20 MgO Ca0
Treatment
% | mepot | % | mgipot | % | mespot | 9% | me/pot | 9% | mefpot
KO o0 0.57 i 11.23 1.34 26.49 0.18 3.4 1.52 21.97 0.42 8.02
St P 3.54; 117.72 0.35 11.49 1.12 37.13 1.25 41.63 0.44 14.65
St P2 3.81 160.37 0.53 22.27 0.90 37.81 1.25 52.29 0.45 18.90
St Ps 3.60 139.86 1.11 42.91 0.99 38.27 1.20 46.41 0.47 18.06
St P 2.81 133.07 1.00 46.74 0.79 36.47 0.89 41.38 0.61 28.36
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Table 6 Results of analysis of oat at 40 th after seeding (Mean value of three plots)
N | P2Os K:0 MgO Ca0
Treatment
% | meipot | % | majpot | % | mespot | % | mefpot | % | mafpor
KO o | 057 11.23] 134! 246 0.8 3.44| 1.52| 21.97 au] 8.02
St(242) 2.55| 110.76| 1.51| 65.62{ 0.77| 33.57! 1.19| 51741 0.42|  18.98
242 54| 105.41| 1.19| 49.45| 0.74| 30.80| 1.31] 5422 041 1683
st(H1s) | 1.98| 76.88] 1.07] 76.78| 1.27| 49.20| 1.2 47.21| o.44 17.10
H15 | 1.95| 67.61| 1.78| 62.20| 1.25| 43.25| 1.33!| 46.39| 0.42 14.73
St(H7) . 4.64| 165.41| 1.67| 59.11| 1.04| 36.63| 1.86| 65.93! 0.42| 14.82
H7 ' 4.20| 122.82| 1.39| 49.00| 1.13| 32.67| 1.90| 55.32| 0.38] 10.89
St(sss) | 3.81| 173.33| 1.59| 72.38| 0.79| 36.10! 1.55| 70.37| 0.6 20.93
38 | 4.5 151.91| 1.09, 40.67| 0.85| 31.67| 1.87| 69.92| 0.3 14.72
AFREE Fig. 2 1R LN, EmEENATRA Table 7 Amount of potassium uptake by oat,
BETERL, FRERMEFIELICRTH 1 and the ratio ‘
- AT AL 7 - - o i K0 | K0 K0
H7[X, St(H7) KIZEHER Dot T2 5% K0 | uptake | uptake | uptake
R EIE DTN L Z O BRIZHE UTET, % Treatment | uptake | from from from
. . . . fertilizer | sample* | fertilizer
FHE LI HTMIEIEANRASNT, {mg/pot) (mg/pot) ' (%) (%)
thpIResriz Table 6 LR L7z 2%, INELXIZE K:O 0 3.44 | }
U CMEBEENE ¢, B4, U VIR b VA st(2) | 33.57| 30.13 l 33
MEBEDETHEF RN ELRRE L2160 22 | 3080 27.56 | a, 30
- St(H15) | 49.20| 45.76 | 51
- ] » H15 43.5| 39.81 | 87 4
FHAMUBRRBOKRCH S RIRITE o B
" ] . . s t 36.63| 33.19 37
LSHE<, EHRBROEFRIREEL, ¥ Vi, H7 32.67 29.23 88 33
AT 2.1 22 =N : ‘<‘ * o L i —"\ ————————————————————————— AT TTrmeaeeseen
HLEMED TATAMBIUE LG E £ R L St(ags) | 36.10| 32.66 36
o HAHERARFRIET TN ENOXBIUIE LT, 385 31.67 28.23 86 31
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Table 8 Results of analysis of oat

N P20s K20 MgO
Treatment

% | mg/pot % mg/pot % | mg/pot % mg/pot

KO 0 4.40 235.0 2.78 148.5 2.22 118.5 2.01 107.3

St 0.2g 4.59 269.4 2.51 147.3 3.76 220.7 1.81 106.2

g0th | St 0-4 4.56 211.1 2.38 110.2 5.22 241.7 1.69 78.3
St 0.8 4.28 2%5.7 2.23 128.0 6.79 389.7 1.46 83.7

day | 949 0.2g 4.40 207.2 2.29 107.9 3.74 176.2 2.01 94.5
242 0.2 4.23 207.3 2.54 124.5 5.23 256.3 1.81 88.5

242 0.4 4.08 237.5 2.12 123.4 6.57 382.4 1.71 99.3

KO 0 4.25 533.0 2.52 316.0 0.80 100.3 1.97 7.4

St 0.2g 4.33 556.4 2.37 304.5 1.95 250.6 1.72 221.5
soth | St 04 4.35 591.2 2.54 345.2 2.73 371.0 1.72 231.3
St 0.8 4.20 579.2 2.19 302.2 4.65 641.1 1.46 201.3

day | 543 0.2¢ 4.14 528.7 1.94 247.7 1.54 196.7 1.94 247.7
242 0.4 4.20 513.2 2.10 256.6 2.78 339.7 1.79 218.8

242 0.8 3.99 641.2 1.75 281.2 3.41 548.0 1.74 279.7
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Table 9 Amount of potassium uptake by oat,
and the ratio

K20 K20 K0
K:O | uptake | uptake | uptake
Treatment |uptake| from from from
fertilizer; sample |fertilizer
(mg/pot) (mg/pot)|_ (%) (%)
K:0 0 118.5 —_ — —
St 0.2g| 220.7] 102.2 51
30th 242 0.2g| 176.2 57.7 56 29
day St 0.4g| 241.7 123.2 31
242 0.4g| 256-3 137.8 — 34
St 0.8g| 389.7 271.2 U
242 0.8g| 382.4 263.9 — 33
K0 0 100.3 — — -
St 0.2g| 250.6 150.3 75
40th 242 0.2g| 196.0 96.4 64 48
day St 0.4g| 371.0 270.7 68
242 0.4g| 339.7 239.4 88 60
St 0.8g| 641.2 540.9 68
242 0.8g) 548.0 47.7 83 56
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Fig. 3 Growth of oat
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Table 10 Results of analysis of kidney bean

N P;0s K:0 MgO
Treatment

% | ma/pot % mg/pot % mg/oot % mg/pot

KO 0 5.17 258.5 1.30 63.0 1.03 51.2 4.43 221.3

St 0.2g 5.23 324.3 1.16 71.9 1.7 105.9 3.83 237.4

aoth | St 04 5.55 355.2 1.18 7.5 2.46 157.0 3.66 234.4
St 0.8 5.59 385.2 1.15 79.2 2.96 203.5.  3.30 227.3

4y | 22 0.2¢ 5.50 343.8 1.20 75.0 1.65 103.1 4.03 251.8
242 0.4 5.59 372.9 1.16 774 2.24 149.2 4.03 268.7

242 0.8 5.60 331.5 1.17 69.7 2.65 156.8 3.96 234.6

KO 0 3.99 338.6 1.43 121.1 066 55.9 4.92 417.1

St 0.2g 4.29 360.8 1.25 105.1 1.47 123.6 4.23 355.6

qoth | St 0.4 4-24 357.9 1.22 103.0 1.93 162.9 3.93 331.6
st 0.8 4.27 363.4 1.4 97.0 2.81 239.1 3.75 319.1

4y | 3 0.2g | 4.7 359.5 |  1.03 89.7  1.28 107.8 | 4.66 392.3
242 0.2 3.98 337.1 1.1 94.0 1.89 160.1 4.0 344.0

242 0.8 3.881  327.9 1.16 98.0 2.60 219.7 4.06 343.2
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Table 11 Amount of potassium uptake by
kidney bean, and the ratio

o K:0 | K:0 Kz0
K20 | uptake | uptake | uptake

Treatment |uptake| from from from
fertilizer, sample |fertilizer

(mg/pot) (mg/pot)j %) %)
| K:0 0 | 51.2: — - -
St 0. 2g 105.9 54.7 27
goth | 42 0.2 | 103.1 51.9 95 26
day | St 0.4g| 157.0| 105.8 26
242 0.4 | 149.2 98.0 93 25
ist 0.8 203.5| 152.3° 19
242 0.8 | 156.8! 105.6 ! 69 13
kO 0| 9| - —| -
‘ SR SO SRR A
St 0.2g| 123.6| 67.7 34
o 22027 78| sLolw|
day | St 0.4g! 162.9| 107.0 27
242 0.4 | 160.1| 104.2 97 26
St 0.8g| 239.1 183.2) 23
242 0.8 | 219.7| 163.8 89 21
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Summary

It is known that a part of potassium
saltin the compound fertilizer changes water-
insoluble potassium compound.

But, the writers carried out NEUBAUER’S
pot test on oats and the application rate
tests on oats and kidney bean by 1/5,000 a
WAGNER'S pot, because it was considered that
the water-insoluble potassium might be also
absorbed by plants.

The results obtained were as follows:

1 As the results of NEUBAUER's pot test,
the amount of water-insoluble potassium
uptake by oats showed from 86 to 91 % as
compared with water-soluble, that is, it was
showed that water-insoluble potassium was
absorbed very well by oats.

2 The described tests, from the property
of it, were performed in high concentrations
of phosphate and magnesium. Therefore,
the influence on potassium uptake by oats
at 40th day after seeding, was examined
with high concentrations of phosphate and
magnesium, and no obstruction was recogni-
zed by these elements.

3 ‘The application rate tests of water-
insoluble potassium on oats and kidney bean
were performed by 1/5,000 a WAGNER’s pot,
and it was also recognized that these plants
absorbed it very well,





