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The Alteration of Plant Nutrient Absorptive Coefficient

of Soil after the Soil Suspension Treated with
the Usual Absorptive Method.

Saburo Kawamura and Teruo Nakajsima

Synopsis

The study had carried on the dissolubilities of phosphate and ammonium ions which
absorpted with usual plant nutrient absorptive coefficient method(neutral 2.5% ammonium
phosphate solution added to the soil with soil: solution ratio are 1;2. and soil suspensions
keeped a day. The components of phosphate and ammonium were determined in the filtrates.
The coefficients were expressed in P,Osmg or N mg per 100g soil from decrease of the
components.)

The purpose of the experiment are to define the coefficients concerned to the ions
solubilities in filtrate. The resultes are summarized as follows.

1. The absorptive coefficients had the larger effect on original solubilities of suspension than
after diluted with same volume distiled water. but, the treatments of water dilution had the
considerable effect on each chemical potential.

2. Since the ionicspecies of phosphate had been controled of the pH of filtrate, thire each
concentrations did not corresponded to phosphorus absorptive coefficient, but corresponded
to nitrogen.

3. The ionic strengths of the filtrate were opposed to absorbe the ions by soil particles, but
thire alternation with diluted treatment influenced not only on the diluted effect, but on the
dissolusion of absorpted ions.

4. A resemblance of phosphate and ammonium ions dissolubility with water dilution asumed
that the absorption of phosphate by soil is correlated to dissolution of ammonium.

5. The phosphate potentials toward the ammonium (pH, PO, + pNH,) were equivalented to
the both coefficient, and suggested the power of component absorption by soil.
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Table 1. Contents of analyzed component, pH in the filtrates which equilibrated with phosphate
solution and soil.

Soil used Treatment* A B | C D E
pH 7.44 7.34 737 7.58 7.44
P } o motes ™) 58.1 38.5 36.6 432 327
KANUMA N 115.9 70.0 4.6 75.3 68.3
P,0, adsorptive 24125 | 21887 | 2253.8 | 23662 | 2253.8
N fr?legf/fll%lggtsoﬂ) 7182 | 6544 639.1 | 624.3 683.9
pH 6.80 6.77 6.86 712 7.25
P | motes™ 26.9 15.5 134 20.8 117
DAISEN N 65.0 36.0 38.0 443 37.2
P,0s ig:%t;tiievnet 2855.0 | 2841.2 2913.7 | 3001.2 2850.0
N (mg/100g soil) 860.7 | 844.9 8437 | 797.8 857.9
pH 7.10 7.03 7.27 7.46 7.57
P | motest™ 75.1 431 436 65.7 31.0
OITA Black N 139.1 74.6 77.9 86.0 65.1
P,04 adsorptive 2170.8 | 2058.7 2056.3 | 1728.7 2301.2
N f,?fgf/f{%lg'g“som 6533 | 6284 6208 | 5700 701.7
pH 667 6.69 6.83 7.11 7.08
P " 72.9 333 304 37.1 25.5
YAKUNO N J @ motest™) 109.1 56.0 56.9 62.4 57.5
P05 adsorptive 2202.5 | 23364 | 24287 | 25412 | 24563
N (mg/100g soil) 7372 | 7326 7379 | 6963 744.2
PH 7.01 6.96 7.00 7.26 7.01
P " 203.8 | 106.5 1003 | 107.1 102.6
AICHI N | (mmolestD) 3311 | 1755 1738 | 1713 175.5
P05 adsorptive 343.8 | 2563 4437 | 5500 268.8
N (mg/100g soil) 1157 63.7 83.3 86.7 83.6
pH 6.93 6.88 6.93 7.18 6.93
P L moles 116.1 94.5 79.8 88.8 80.1
IKOMA N 263.8 | 1380 1343 | 1389 141.4
P,05 adsorptive 879.2 597.9 1027.2 | 1072.9 906.3
N f,‘,’fgff;‘g;gg‘som 304.1 | 2734 3047 | 268.1 274.1
PH 6.45 6.44 6.54 6.77 6.50
P | motes™ 156.1 80.1 76.9 854 76.4
Ié:pi‘IJGAOKA N 2031 | 1145 1083 | 1121 110.3
P05 adsorptive 10209 | 10062 | 11105 | 1189.6 | 10104
N (mg/100g soil) 4741 | 4050 450.1 | 4183 448.1
pH 5.78 5.88 6.03 6.17 5.86
P . 129.7 714 76.9 75.3 68.1
Iffvfe‘fGAOKA N} (m moles ) 2333 | 1253 1212 | 1242 1234
P05 adsorptive 1395.8 | 1252.1 | 1110.5 | 14562 | 1247.9
N (mg/100g soil) 389.4 344.7 378.1 3506 375.5
pH 7.00 7.01 7.00 6.99 7.00
Original P | G motes 2280 | 1155 1160 | 1265 112.0
N 3724 | 1869 188.7 | 186.8 190.4

*A: Usual method (neutral 2.5% ammonium phosphate solution : soil = 2:1, after 24 hrs the suspensions

were filtrated).

B: After keep on the usual method, the same volume distiled water as phosphate solution were added
to the suspension, and after S minutes the suspensions were filtrated.

C: After keep on the usual method, the same volume distiled water as phosphate solution added to the
suspension, and after 3 days the suspension were filtrated.

D: Neutral 1.25% ammonium phosphate solution : soil = 4:1, and after 2 days the suspension were
filtrated.

E: After the 2.5% phosphate solution were suspended for 3 days, the same volume water as phosphate
solution were added to the suspension, and after 1 day the suspensions were filtrated.
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Fig. 1. Effect of the absorpted plant nutrient by soil on
the several H, O diluted treatments.
(*: Abbreviations comply with table 1.)
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Fig. 2. A comparison of phosphate potential (pH,PO4
+ pNHy) as Phosphorus absorptive coefficient by
several H, O diluted treatments.
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Table 2. Concentrations and activities of ions, ionic strength in the filtrates which equilibrated with

phosphate solution and soil.

Concentrations activities
Soil used Ions strength,
and SpeCICS A* B* C* D* E* A* B* C* D* E*
M 0.157]0.097 | 0.097| 0.113| 0.089 | — | - - - -
H, PO, 05| 95| 86 66| 68| 79| 74| 67| 51| 53
KANUMA 2% (m moles/D) L
HPO, 475 29.0| 280| 36.7| 259 | 140| 103 ] 100 123 | 9.5
NH, 114.1] 69.2| 73.6| 73.8| 673 | 80.5| 51.7| 55.1| 54.2| 50.8
M 0.064 | 0.035 | 0.035| 0.051| 0.036 | - | - - - -
H, PO, 150 94| 75| 82| 39| 121 80| 63| 67| 3.3
DAISEN les/!
wpo, MmOl ol 61| sol 128| 77| a9| 30| 20| se| 38
NH, 64.8| 359| 37.9| 44.0| 36.8| 50.7] 29.7| 314 352 | 304
M 0.183 | 0.098 | 0.108| 0.152 | 0.086 | — | - - - .
H,PO 20| 17.1 7] 142 52| 177] 133] 91| 82| 41
OITA Black 274 (m moles/m/) 1.7
HPO, sii| 259 31.8] s15| 259 142] 92| 109] 153 96
NH, 138.1| 742| 77.1| 83.7| 638 | 954 55.5| 56.9| 59.1| 484
M 0.137 | 0.064 | 0.065| 0.085| 0.064 | — | - - - -
H,PO 424 207] 165 13.5| 101 321 16.7] 133 | 106 | 82
YAKUNO 27 les/!
wpo, MmO 306l 16| 1a0| 26| 154| 96| s2| 57| 88| 64
NH, 108.8| 56.0| 56.7| 62.0| 57.1| 78.2| 43.8| 444 | 47.1| 44.7
u 0.483 02410234 02630239 | — | - - - -
H,PO, 59.7| 39.7| 352 24.1| 353 | 40.0| 285 253 | 17.1| 254
AICHI les/!
npo, MOl aao| 68| 65.1| 831 673 264 166 164 | 198 168
NH, 329.2(174.6 | 172.9] 169.6 | 174.5 | 196.5 | 116.1 [ 115.4 | 111.2 | 116.1
M 0.375]0.197 | 0.180| 0.211] 0.182 | - | - - - -
TKOMA H,PO, lofy| 591|406 3271 2401 327 407] 27| 42| 174 | 2.1
wpo, PO 0000 539 47.1| 648| 474 | 221 145| 133 | 170 | 132
NH, 262.6 | 137.4 | 133.7| 137.8| 140.8 | 163.6 | 94.1 | 92.8| 93.4 | 974
M 0.261]0.133 | 0.132| 0.161 | 0.131 | - | - - - -
KASUGA- PO ey | 1018| $63 | 652) 43.7] sia | 725|427 382 326 390
m oles
OKA Upper HPO, 543 | 23.8| 26.6| 41.7| 250| 13.1| 7.5 84| 12.3 8.0
NH, 2028|1144 108.1] 111.6 | 110.2 | 133.3| 824 | 78.0 | 78.5 | 79.6
M 0.200|0.109 | 0.115] 0.120| 0.105 | — | - - - -
KASUGA- HiPO, | 1173|644 | 63| 6161 616 | 856|497 | 509 | 472 477
m moles,
OKA Lower | HpPQ, 125 7.1| 10.5| 13.6| 64| 33| 29| 35| 45 2.2
NH, 233.2(125.3 | 121.1] 124.1 [ 123.3 [ 159.1| 92.5 | 88.9 | 90.6 | 91.4
M 0.542|0.265 | 0.266| 0.282| 0.261 | — | - - _ -
Original HPO, | 660|395 396| 426] 3841 437) 281 | 281 | 317 273
Solution Hpo, MOl 621| 60| 76.4| 839| 736 | 282 181 182 19.5| 177
NH, 370.3 | 185.8 | 187.7| 185.8 | 189.4 | 216.6 | 121.9 | 122.9 | 120.7 | 124.4

(*: Abbreviations comply with table 1.)
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Table 3. On the chemical potentials of the filtrates

Soil Chemical Potential A* B* C* D* E*

pH + pH, PO, 9.54 9.47 9.51 9.87 9.72

KANUMA pH — pNH, 6.34 6.05 6.08 6.31 6.15
pH,PO, + pNH, 3.20 3.42 3.43 3.56 3.57

pH + pH, PO, 8.72 8.87 9.06 9.29 9.73

DAISEN pH — pNH, 5.51 5.24 5.36 5.67 5.73
pH,PO, + pNH,4 3.21 3.62 3.70 3.63 3.99

pH + pH, PO, 8.85 8.91 9.31 9.54 9.96

OI1TA pH — pNH4 6.08 5.77 6.03 6.23 6.25
pH, PO, + pNH, 2.77 3.13 3.29 3.31 3.70

pH + pH,PO, 8.16 8.47 8.71 9.08 9.17

YAKUNO pH — pNH4 5.56 5.33 5.48 5.78 5.73
pH,PO, + pNH, 260 3.14 3.23 3.30 3.44

pH + pH,PO, 8.41 8.51 8.60 9.03 8.61

AICHI pH — pNH,4 6.30 6.02 6.06 6.31 6.07
pH,PO, + pNH, 2.10 248 2.53 2.71 2.53

pH + pH, PO, 8.32 8.41 8.55 8.93 8.54

IKOMA pH — pNH, 6.14 5.85 5.89 6.15 5.92
pH, PO, + pNH, 2.18 2.55 2.65 2.79 2.63

pH + pH, PO, 7.59 7.81 7.95 8.26 7.91

EgiEGAOKA pH — pNH, 5.57 5.36 5.43 5.66 5.40
pH, PO, + pNH, 2.01 2.45 2.53 2.59 2.51

pH + pH, PO, 6.84 7.18 7.32 7.50 7.18

EﬁiSGAOKA pH — pNH, 4.98 4.84 4.98 5.03 4.82
pH, PO, + pNH, 1.87 2.34 2.34 2.37 2.36

- pH + pH, PO, 8.36 8.56 8.55 8.49 8.56
Original pH + pNH, 6.34 6.10 6.09 6.07 6.09
Solution pH, PO, + pNH, 2.02 2.47 2.46 242 247

*: Abbreviations comply with table 1.
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