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Changes in Crop Yields and Available Phosphate and Exchangeable Potassium
Content of Open-culture Vegetable Field Soils by Continuous Use of L-type
Fertilizers(N:P20s :K>0=14:8:8)

Kiyomi KAMIYAMA
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Summary

L-type fertilizers with reduced phosphoric acid and potassium components (N: P2Os: K,0=14:8:8) were used for 13
works for 6 years in an open-culture vegetable field, and the yield of Komatsuna, spinach, and lettuce and its impact on soil

were investigated. In addition, the effect of L-type fertilizer and organic matter (cow manure compost) was investigated.
Crop yields were almost the same as those in the control zone where L-type fertilizers were used in an accumulated soil by
phosphoric acid and potassium, but in standard soils without accumulation of phosphoric acid and potassium, they tended to
decrease if L-type fertilizers continued to be used. The amount of available phosphate in the soil decreased during the
cultivation period of 6 years in the phosphate accumulation soil, but the decrease was not observed in the standard soil of
about the soil diagnostic reference value. The exchangeable potassium content in the soil decreased regardless of the
amount of potassium accumulation in the soil, and it decreased to the vicinity of the lower limit of the soil diagnostic
reference value in two years (5 works), and the degree of decrease was larger for L-type fertilizer continuous. When organic
matter (cow manure compost) was used in combination, the content of potassium in the soil increased rapidly, and in
particular, the soil diagnostic reference value was exceeded in combination with high-analysis compound fertilizers, but
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with the L-type fertilizers, it was within the soil diagnostic reference value.
These results suggest that L-type fertilizers are applied in an open-field vegetable field without applying compost or other
organic matter for about two years, and then used in combination with organic matters.
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T H EC  NO;-N NH,~N P,0; Ca0 Mg0O K,0 CEC Ca0  MgO  K,0 REAFE
(dS/m) (mg/100g) (me/100g) (%)
FEHE -1 LA fmsst 5.57 0.331 12.91 0.53 .20 503 73 57 35.8 50.2 10.1 3.4 63.7
SRR 5.32  0.455 17.83  1.63 .80 464 67 66 35.2 47.0 9.4 4.0 60. 5
BOoERELE L AR 5.60 0.511 15.30 0.76 .10 614 79 87 38.0 57.7 10.4 4.9 72.9
SHEIEEE  5.61  0.426  11.94  0.45 .10 594 84 78 37.5 56.5 11.1 4.4 72.0
oLt LAYEE 5.93  0.749 14.93 0.31  133.10 809 105 128 40.9 70.6 12.8 6.7 90. 0
SHEIEEE  6.00  0.682  9.83  0.26 152.80 849 106 113 42.5 71.3 12.4 5.7 89.3
EH VX 6.01 0.117 5.87 0.13 .00 544 86 56 36.1 53.6 11.7 3.3 68. 6
Y R 6.10  0.091  4.05 0.04 34.70 559 80 59 35.8 55.5 10.9 3.6 70. 0
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11~38 &2 (Vv=N) 17 9.7 9.7 17 10 17 17 10 0 17 0 17

2011 6~T7H avUt (%K) 15 85 85 15 15 15 15 15 0 15 0 15

8~11H Vixz G7° W) 12 6.8 6.8 12 22 12 12 22 0 12 0 12

2012  T~8f 3wt (%K) 15 85 85 15 15 15 15 15 0 15 0 15
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9~12H Vi G7° W) 12 6.8 6.8 12 12 12 12 12 0 12 0 12
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BEYE L LRUEEE M 171 ab”1.35 a2 L7101 ab” 1.46 1.14 a” 1.15 b” 1.09 a”0.68 a” 1.30 0.92 a” 0.55 a” 0.84 0.59 0.86 1.97 0.49 0.78
H - - - - - - - - - - - 0.94 0.50 0.88 0.89 0.44 0.73
S HAJEEE M 1.57 a 1.36 ab 1.58 a 1.32 1.19 a 1.19 bc 1.23 ab0.65 a 1.31 1.07 abc0.66 ab 0.92 0.70 0.70 1.86 0.46  —
eI - - - - - - - - - - 1.03 0.63 1.00 1.99 0.51 0.87
FOyEM LEAEE M 1.76 ab 1.53 abc 1.84 bc 1.42 1.27 ab 1.28 cd 1.34 ab0.72 ab 1.30 1.10 abc0.67 abc 0.95 0.68 0.84 2.01 0.53 0.86
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% HEJEEE M 1.75 ab 1.60 be 1.97 ¢ 1.42 1.22 ab 1.31 d 1.34 ab0.72 ab 1.35 1.27 bed0.75 abc 1.11 0.77 0.85 2.02 0.49 0.83
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For&R LAEE M 1,91 b 1.61 ¢ 1.87 bec 1.55 1.51 b 1.28 cd 1.50 b 0.80 bc 1.46 1.38 cd 0.84 bc 1.10 0.81 0.86 2.06 0.54 0.91
thE2 H - - - - - - - - - - - 1.21 0.87 1.05 2.08 0.59 1.00
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H - - - - - - - - - - - 0.86 0.57 1.07 2.20 0.48 0.76
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R RHE LRUIEEE M 13.79 ab” 9.90 ab” 17.36 ap”13.04 9.70 7.52 p” 6.02 b’ 9.81 b’ 8.73 p” 4.54 p” 6.71 p” 4.03 6.88 2.90 8.19 3.84 2.84
el - - - - - - - - - - - 6.23 10.82 3.65 10.90 7.19 4.74
XPHEAEEL #€ 13.61 ab 10.79 ab 18.71 b 13.73 12.21 8.90 cd 7.85 d 11.24 bc 10.81 ¢ 6.86 de 11.24 cde 5.37 10.26 4.01 10.04 5.36 -
A - - - - - - - - - - - 7.33 12.70 6.55 11.49 7.64 5.44
WwHEH LAEE # 13.33 ab 10.51 ab 17.48 ab 14.04 11.41 8.22 bed6.22 be 10.74 be 8.90 b 5.45 be 8.70 be 5.23 858 3.09 855 5.53 4.45
1 H - - - - - - - - - - - 5.81 10.40 5.20 10.60 7.59 5.43
XPEEAEEL #E 13.49 ab 10.85 ab 19.01 b 13.62 11.01 9.22 d 7.38 cd 11.46 be 10.80 ¢ 7.22 e 11.56 e 6.30 10.75 4.27 10.62 7.16 4.93
H - - - - - - - - - - - 7.66 12.76  6.49 11.40 9.34 6.16
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+H2 ) - - - - - - - - - - - 5.51 10.36 3.97 10.13 6.82 4.92
XIHEAEEL M€ 14,20 ab 12.04 b 19.26 b 14.68 12.61 8.84 cd 6.86 bed11.95 ¢ 11.10 ¢ 7.21 e 11.47 de 7.45 11.61 6.51 10.35 7.48 5.63
e - - - - - - - - - - - 6.12 11.31 6.87 10.63 8.40 5.83
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il - - - - - - - - - - - 4.88 7.15 4.14  7.90 5.90 4.88
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- - - - - - - - - - - 6.59 12.10 6.85 10.58 8.28 5.59
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