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Soil Management on Salt High Accumulated Fields. II
Effects of Nitrogen Fertilizers on Phosphate Solbility and Uptake by

Garland Chrysanthemum from Applied Calcium Phosphate, Tribasic.

Tadashi SORIN, Miki HIRAOKA, Ippei NISHIDA,
Hisa KIMURA and Shigeo SEZAKI

Sumarry

For effective use of accumulated soil phosphate, the effects of several nitrogen fertilizers were
investigated in phosphate sclubility and ammonium sulphate were also investigated in their effects
of phosphate uptake by Garland chrysanthemum. Calcium phosphate, tribasic was used for Ca-P.

Phosphate solubility from applied calcium phosphate were enhannced by addition of ammonium
cloride or ammonium sulphate during the incubate periods. Their effects were achieved due to the
nitrification and decline of soil pH. Maximum sclubility were obtained at the peak of nitrification
and decreased after then.

Phosphate uptake of Garland chrysanthemum were increased with an addition of nitrogen. As
the uptake of calcium and manganese were supressed at applicationofl 40mg-N per 100g dry soil, it
was thought that they related to phosphate solubility. Separate application were more suitable method
for employment of nitrification and phosphate release.

Key words: phosphate solubility, calcium phosphate, nitrification,

decline of soil pH, ammonium sulphate, Garland chrysanthemum.
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Fig.2. Changes of Electro-conductivity in
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incubate periods as affected by several

nitrogen fertilizer application. (symbols same
to Fig.1.)
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Fig.3. Changes of Nitrate-N in incubate periods
as affected by several nitrogen fertilizer
application. (symbols same to Fig.1.)
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Fig.4. Changes of water-soluble in incubate
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Fig.5. Changes of water-soluble calcium in
incubate periods as affected by several
nitrogen fertilizer application.
(symbols same to Fig.1.)
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Table1l. Yield of Garland Chrysanthemum.
LR ) T R S gy

LU DS (mg/lOO% (P, Osm(g;gj (gé)t) (gp/ot) (o)

N20—-P  NZ20 0 25.3* 3.62¢ 12.0¢
NO+P NO 500 622 1000 7.2
N1g+P  NI10 500 30.9¢ 433 13.0°
N20+P  N20 500 43.1* 5.04»  14.1°
N40+P  N40 500 49.00 5.18 14.6°
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Nutrient contents and uptake quantities of Garland chrysanthemum as affected by

VX N P K Ca Mg Na

%  mgspot X mgSpot % mgspot % mgSpot % mgpot % mgpot
N20—P 4.09° 150.68° 0.21 7.377 443 16288 0.477¢ 1755 0.27%  10.26° 0.460 16.94
NO+P 1.00¢ 9.53  0.80° 7.36°  4.45°  41.55* 0.827* 7.75%  0.302" 2.817  0.465 4.34°
N10+P 2.90c 126.09° 0.48  20.57 3.55°  154.37° 0.682* 29.67° 0.327* 14.22* 0.489 21.30°
N20+P 4.28 220.18 0.60" 21.03° 3.66> 188.35" 0.732* 37.72° 0.378 19.44* 0.494  25.42°
N40+P 5.42= 286.25° 0.74° 38.99 3.86° 204.07 0.607% 32.09° 0.353* 18.61= 0.522  27.56°

S Fe Mn 7n Cu

X % mg/pot ppm mg/pot ppm g pot ppm pg/pot ppm ug/pot
N20—P 1.19* 4487 517.3* 19110 135.5° 500¢ 62.2° 230 9.1 33.47
NO+P 068 6.32° 693.22 0.643 54.0° 50 43 4% 414 9.3 8.7
N10+P 1.11® 4834 371.2° 1.620° 50.3» 219" 35.3 154 6.6% 28.5°
N20+P 1.41* 7240 301.0° 1.554* 52.8 273 44 6™ 230° 7.0" 36.2
N40-+P 1.600 84.30* 316.0» 1.670" 50.6> 267" 53.1* 281° 7.6™ 40.0

BIRF L Duncan @ Multiple Range Test (5%/Kk#8) O EMA2RY
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Table3. Water-soluble soil nutrent contents after Garland chrysanthemum cultivation. (ng100 g D.S.)
mamx  pH( EC . PO, SO0 NO,  ClI Ca Mg K Na
N20-P  5.67 0.281  0.095° 38720 519 0.190"  14.07"  2.526°  1.546~  1.506"

%}% NO+P 6.14*  0.173°  0.510° 21,40 5.60° 0.283 8.50"  1.269°  1.275 0.831"

B N10+P  6.18° 0.168>  0.736* 22,24 3.8% 0.188 945> 1.280»  0.910 0.729°

% N20+P  6.06™  0.224* 0453  28.22*%  4.85 0.133  11.24  1.779* 1.385 0.722%
i N40+ P 5.98 0.311~  0.472*  39.95°  7.82 0.160  16.69~  2.884~  1.889 1.020%
N20—P 5010 0.605>  0.055° 7310 2.03"  0.275~  33.20% 5757 3.597  2.301%

BINO+P  6.10° 0.2100  0.340° 25.23° 1.28  0.348 1103 1588  1.736 1.787

:%é N16+P 593 0.308*  0.321 39.5% 061 0130 18.16°  2.847< 1.071 0.965

BIN20+P 559 0.832"  0.189*  90.93° 191 0.205 47322 6776 2.867 1.259
N40+P 548 1.260  0.145* 12540  6.49  0.113 67.26"  9.563*  3.742 1.169
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Fig.6. Relationship between nitrification-rate
and water-soluble phosphate. (symbols

same to Fig.1.)
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