=)

BEARTOFEMBEE L EoE LM » HEER IO\ T

X B

%*

Studies on the Change of the Soil Solution and the Physical and Chemical

Properties at the Main Citrus Farm’s Soil in Shizuoka Prefecture

Akira OsHIRO

Shizuoka Citrus Experiment Station, Shimizu, Shizuoka

Summary The relation between soil solution and chemical and physical properties of some soils
under citrus farming were investigated. The results are as follows.

(1) Specific surface area of non-volcanic ash soil is relatively small in spite of high clay content.
Bulk density of volcanic ash soil (fuji soil) is approximately one half of the non-volcanic ash

soil (Mikkabi, Mikatagahara and Ihara soil).
very large.

The specific surface area of volcanic ash soil is

(2) The water retentivity of non-volcanic ash soil is extremely low as compared with a

volcanic ash soil.

Both readily available water (pF 1.5-3.0) and whole water contents (pF 1.5-

7.0) of Thara soil are the smallest. Those of Mikkabi, Mikatagahara and Fuji soil increase in

this order.

Loosely bound water contents (pF 4.2-6.2) of Ihara soil is small.

(3) Electric conductivity of the soil solution becomes higher as the water retentivity of soil

becomes lower.

(4) Osmotic pressure calculated from electric conductivity increases by fertilization. The
osmotic pressure reaches more than two atm. pressre, which hinders the absorption of nutrients

by plants.
high cation contents is extremely high.

In particular, osmotic pressure of Thara soil which has low water retentivity and

(5) The ratio of concentration of cation to that of anion of soil solution is nearly one. The
sum of anion contents is highly correlated with electric conductivity. The concentration of Ca*™ in
soil solution is high as compared with that of K* and Mg**.

(6) Nitrification of volcanic ash soil is higher than that of non-volcanic ash soil. Nitrification
is presumably suppressed by heavy fertilization more easily in non-volcanic ash soils than in a

volcanic ash soil.
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Tahle | Physical properties of the soils used in this experiment

Bulk density(e) éggciﬁc surface area

" . Coarse Fine .

Soil 1 pecuic surlact arte

oi Location Sand  Sand Silt  Clay 20 50 External Tntemnal Total Remarks

Mikkabi(a) Mikkabi, Inasa-gun  26.0 14.3 22.5 27.3 1.10 1.36 26.5 16.6 43.1 Chichibu series
Mikatagahara(b)Miyakoda, Hamamatsu 20. 1 14.6 20.7 44.7 1.19 42.7 43.4 86.1 Ihara tertiary period series

Thara, Shimizu 39.5 24.3 21.8 14.4
Fujioka, Fuji 14.8 35.2 43.5 1.5

Thara
Fuji(d)

85.6 deluvium
974.8 Fuji volcanic ash soil

1.25 1.40 11.1 74.5
0.59 0.53 72.9 201.9

(@Red soil. (b)Yellow soil. (c)Pale brown soil. (d)Black soil. (e)Bulk density at 20cm and 50cm depth.

Table 2 Chemical propertics of the soils used in this experiment

77]5;1:~<changeblc Cation(d)

Soil pH(a) EC(p) Total y humus CEC(c)
(H:0) #Q N ! (%) me/100g CaOme MgOme  K,Ome
Mikkabi 4.00 118.5 0.11 32.5 2.61 14.0 0.56 0.16 0.18
Mikatagahara 4.87 54.4 0.06 5.5 0.68 13.3 2.06 0.54 0.30
Thara 4.93 97.6 0.10 11.1 1.89 24.2 6.65 7.53 0.25
Fuji 4.88 103.5 0.61 1.7 16.87 41.1 4.34 0.67 0.23

(a)(b)Soil/water ratio is 1/2.5.

(c)(¢)The m.e. unit is per 100gr soils.

Table 3 Soil weight, moisture weight, Ca, Mg contents of the soil used in this experiment
at NH,N, K contents added (SO, 2-ion was added as the same NH,-N m.e. and Cl- ion

as the same K m.e.)

Cation

Moisture

contents in the

Cation contents added

Soil
Soil weight weight soil in this experiment NH -N me K me Ca me

() (g) Ca me Mg me K me (a) £1(b) £, f, fy f
Mikkabi 1040 338 5.8 1.7 1.9
Mikatagahara 1125 450 23.2 6.1 3.4

7 .5 . 4. 6. 2.7

Thara 1181 372 78.5 88.9 3.0 33 13 10-1 0 5
Fuji 558 544 24.2 3.7 1.3

(@) : 50kg/10a. (b)f: : 20kg/10a
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Fig. 1 'Three phase distribution (pF 1.5)

of the soil in this experiment
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