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Release of Bases from Greenhouse Soils in Water and Salt Solutions .

Giichi YosHIKAWA®, Tetsushi YosHIDA®, Ritsu YAMANAKA™™, and Yukishige YAMASAKI™™
* Laboratory of Soil Science and Plant Nutrition , F aculty of Agriculture ;
**Kochi Institute of Agricultural and Forest Science

Abstract : Release of bases from 21 greenhouse soils, taken at the end of cropping of
strawberry, in water and salt solutions was studied. Larger amounts of Ca and Mg were
released from most of the soils by.shaking with M ammonium acetate than with M potas-
sium chloride. The results suggest the presence of sparlingly soluble salts and fertilizers
containing Ca and/or Mg, which are specifically soluble in ammonium salt solutions, in the
soils. Considerable amounts of bases were released from soils by shaking with distilled
water. The ratios of the bases released to M ammonium acetate-soluble bases were in the
order of Ca < Mg < K. The amount of {Ca+Mg-+K ) released was significantly corre-
lated with nitrate N content of soils. Determination of bases in the bulk solutions when
soils were shaken with a river water, containing 22.4 ppm of Ca, 1.8 ppm of Mg, and 0.83
ppm of K, showed that Ca content of soils was increased, Mg and K contents of soils were
decreased with the treatment. The ratios of the decrease to M ammonium acetate-soluble
bases were in the order of Mg < K. Some soils, however, Ca, Mg, and.K contents of soils
were decreased with the treatment. The ratios of the decrease to M ammonium acetate
-soluble bases were in the order of Ca < Mg < K.

Soils were incubated under submerged condition, then the release of-soil bases into the
bulk solutions was determined. Distilled water and the river water described above were
used for submerging. Bases of soils were released markedly into theé bulk solutions during
the incubation. The ratios of the bases released to M ammonium acetate-soluble bases
were in the order of Ca < Mg < K. Markedly release of soil bases under submerged con-
dition was attributed to the replacing effect of ferrous iron formed in the reducing condition
on the exchangeable bases of soils. On the results, the effects of submerging of soils after
cropping on the base status in greenhouse soils were discussed.
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Fig. 2. Amount of magnesium released from'soils with salt solutions
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Table 1. Amounts of Ca and Mg released from sparlingly soluble salts and fertilizers with M
KCl and M CH3COONH,

CaO released mg/ 100ml

MgO released mg/ 100ml

Materials Water M KCI MCRCOONH, ~ Water M KCI M CHCOONH,

CaCO; - 0.97 2.2 50.6
CaHPO, 2H,0 2.7 9.6 23.6
Caz (PO, ), 0.13 0.87 5.3
( MgCOa )4Mg( OH ), 5H,0 ’ 4.0 10.7 147.7
MgHPO, 3H,0 21.1 37.7 19.8
MgNH,PO, 6H,0 1.1 14.6 12.6
Mgz (PO, ), 8H,0 1.1 3.4 65.7
Fused magnesium phosphate® (—0.25mm) 0.80 1.4 26.9 0.38 0.71 14.4

(0.25—1mm) 0.39 0.66 13.1 0.22 0.35 7.5
Calcium-magnesium carbonate** (.83 2.9 35.5 0.14 .0.33 1.3
Calcium-magnesium silicate® * * 2.3 4.3 10.3 0.00 0.05 0.66

* Yosei-rinpi ( Hinode-kagakukogyo )
* % Kudo-tansansekkai ( Furuta-sangyo)
* %k %k Keisan-Kud.osekkai ( Furuta-sangyo ) .
Remarks : Each material, 200mg as Ca0O, MgO, or alkalinity (fertilizers), was shaken with 100ml of M KCl, M
CH3COONH,, or distilled water for 1h at 25°C and Ca and/or Mg released were determined.
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Fig. 3. Relationship between nitrate content in
soils and amounts of bases released
" from soils with distilled water

Table 2. Amounts of bases released from soils by shaking with distilled water and ratios of the bases
released to M CH3COONH -soluble bases

Soil No. CaO released

MgO released

K50 released

mg/ 100g™ % mg/ 100g* % mg / 100g™ %
1 11.6 3.8 2.3 6.6 5.1 17.3
2 9.3 2.6 2.2 4.9 5.2 16.7
3 8.2 3.0 2.8 5.7 12.5 21.1
4 6.0 2.2 1.9 4.4 6.5 17.1
5 11.6 5.5 3.2 10.1 8.9 24.4
6 6.4 2.3 2.0 5.4 4.2 15.3
7 6.8 2.6 2.6 4.6 5.2 15.3
8 13.0 4.3 3.3 7.4 8.9 21.0
9 5.8 2.7 1.3 4.3 10.2 21.0
10 5.5 3.0 2.1 4.9 11.8 23.1
11 9.4 4.0 2.8 6.9 12.5 24.9
12 29.0 13.0 12.8 22.5 23.5 37.0
13 11.5 3.1 2.3 6.0 9.8 22.4
14 42.0 12.1 11.7 18.6 31.3 32.8
15 29.9 6.8 13.3 2.1 43.0 35.0
16 8.7 2.6 2.3 4.3 13.1 18.6
17 6.5 3.8 1.1 5.7 2.9 15.3
18 20.3 7.7 6.0 13.0 15.7 29.0
19 21.3 6.8 6.7 12.1 15.7 30.1
20 13.5 4.4 4.2 7.5 11.0 24.0
21 33.2 9.2 12.7 16.4 21.1 32.2

* Oven-dry soil
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R: river water used

Table 3. Increase (+ ) or decrease ( — ) in the base content of soils by shaking with a rver
water and ratios of the decrease to M CH3COONH 4-soluble bases

Soil No. Ca0 MgO K,0 Decrease %

mg/100g* mg/100g* mg/100g* Ca0 MgO K,0
1 + 9.1 - 1.9 —~ 5.3 5.4 18.0
2 +11.6 - 1.9 — 5.4 4.4 17.4
3 +16.2 — 2.6 —13.2 5.3 22.4
4 +17.5 - 1.4 - 7.2 3.4 18.8
5 +14.3 - 1.9 - 8.0 , 6.1 21.9
6 +13.7 —- 1.4 — 4.8 4.1 17.7
7 +13.7 — 3.2 - 6.0 6.2 17.7
8 + 6.6 ~ 3.6 - 9.7 8.3 23.0
9 +16.0 - 0.9 -11.8 2.9 24.3
10 +15.0 - 3.2 —14.5 7.8 28.5
11 +13.8 - 2.2 —13.7 ‘ ' 5.7 27.2
12 - 4.3 -11.4 —20.2 1.9 20.2 31.8
13 + 6.7 - 1.9 -10.2 5.4 23.1
14 +18.5 —11.3 —29.4 18.5 30.8
15 - 7.4 —15.0 —43.7 1.7 14.7 35.5
16 +14.5 - 1.6 —14.9 3.1 21.2
17 +20.7 - + 1.2 - 2.3 : 12.1
18 + 1.2 - 4.9 —12.9 10.8 23.8
19 - 4.6 - 7.4 —13.5 1.5 14.5 " 25.8
20 + 3.2 - 5.7 - 7.0 ' 10.9 15.3
21 C—=11.7 -12.5 —20.6 3.3 16.8 31.4

% Oven—dry soil
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Table 4. Ratios of the bases released under submerged condttum to M CH3COONH 4-
soluble bases

[y-]
-

4 12 12 16

3

meq/ ¢

w

w

—

[«2)
T M N

-~

|

7

. * Ca0 MgO Kzo
Soil No. Water added % oy , %

3 D 6.3 13.5 - 21.7
R 3.0 9.4 C21.1

7 D 4.6 9.7 16.0
R 1.6 10.6 17.1

12 D 8.5 17.0 27.3
R 2.9 C 147 © 273

16 D 4.8 10.0 18.3
R 3.2 < 11.5 20.7

21 D 8.0 165 268
R 5.5 175 26.2

* D:Distilled water, R:River water
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