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Evaluation of the changes in rice yield and soil chemical properties under long-term application of
three nutrient elements in Shiga, Japan: Analysis of data over the last 27 years
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Summary

The Shiga Prefectural Agricultural Technology Promotion Center has been carrying out a long-term study of three nutrient
elements in paddy rice since 1933. This report presents a discussion of changes in yield, soil chemistry, and the absorption of the
three nutrient elements during the 27 years of 1992-2018.

1) Yield: Since the year 1992, about 60 years after the start of study in this area, yields in the group without fertilizer
application (without application of any of the three nutrient elements) and the straight potassium group were about 20% of
those of the complete group (returning the whole amount of rice straw in addition to application of all the three nutrient
elements) over time. Yields of the straight nitrogen group and in the straight phosphoric acid group were about 40% of those in
the complete group. Effects of application of the three nutrient elements on yield were compared, showing the effect of
phosphoric acid as the greatest, followed by nitrogen. Potassium was less effective.

2) Nitrogen: A significant difference was found in nitrogen absorption of the rice plant between groups with and without
nitrogen application. The total nitrogen content in soil increased in the complete group, but it leveled off or showed a slightly
decreasing tendency in the group where rice straw was not returned.

3) Phosphoric acid: A significant difference was found in phosphate absorption of the rice plant between groups with and
without phosphoric acid application, which was regarded as attributable to the extremely low natural supply. The total
phosphoric acid content in soil in the group without phosphoric acid application was 20-30 mg-P205/100 g, whereas available
phosphoric acid was almost eliminated.

4) Potassium: No clear difference was found in potassium absorption between groups with and without potassium application.
Potassium absorption was more related to growth than to application. Results suggest that there was great amount of natural

supply of potassium such as from soil. Therefore, potassium deficiency was unlikely.

.10.
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Eﬂii’:l SoE  TEERKE BEHREME VAT M O
FE C mm hrs
1992 14.4 1419 1748 ML), SRETESAREIE
1993 13.9 1856 1498 R-BiE, 8R75. BUE5%H
1994 15.3 924 2164 £ EHENSR - 2R -BEfN. TE0R4E:
1995 14.1 1436 1901 SAAEICKNTEK, BRMNSE - ZW
1996 13.8 1377 1699 SRHEN SR 208
1997 14.6 1533 1726 BR9S (7/26) ((&3BHIN, \VESRZH
1998 15.7 1779 1449 BE75 - 85 B LU AR H CRERIFLF
1999 14.9 1626 1642 ML), HIEEADRE. SRETESAREIE
2000 14.9 1604 1861 WEPPZ), SRR 2R -5l
2001 14.7 1315 1929 MEPZ, SRR SRE
2002 14.7 1057 1792 4 BEEREN SR AW
2003 14.3 1746 1544 KR HERAR - VWVOERAFE
2004 15.2 1452 1916 457 -SSR, BRINEH. BRUKEEZ 0
2005 14.4 1031 1836 45 - ERHMER, SRIERE. BUKEEFZ0
2006 14.4 1382 1671 HIERRICLZFEER, SAIIE
2007 14.8 1291 1818 MEPDR, ERHENER 2R -BW
2008 14.5 1225 1814 EELPZ, SRINER
2009 14.5 1351 1813 MNECEENFH, 88 LBANEXRTEHANPDIEE
2010 14.9 1670 1823 MECEENH, SRENEGR
2011 14.4 1662 1805 ERHEOEBA B EKE
2012 14.3 1731 1823 ERHEN SR - 208
2013 14.6 1520 1922 P, SRIAENER 2R -BW
2014 14.3 1583 1851 SAN%M, HEBARE
2015 15.0 1801 1747 SA L EMIZE, OB TAOERM
2016 15.3 1627 1720 8A EHADIZE %8R, 9B LIEDRN
2017 14.3 1745 1588 BHESSORT, HEROHEBARE
2018 15.1 1556 1722 ERLENMH

.11.
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MiZR3 EeMBDOVEMAR D SRR

BASEE (%)

1X 2[x 3X 4X 5 6 X 7X 8 X IX
0 N P K PK NK NP NPK NPK+RS
fens N 0.41 0.48 0.48 0.39 0.46 0.45 0.58 0.51 0.50
P 0.04 0.02 0.12 0.04 0.11 0.02 0.15 0.13 0.10
K 1.00 0.98 0.76 1.10 1.08 1.23 0.52 0.91 1.21
Ca 0.31 0.33 0.40 0.31 0.39 0.37 0.44 0.43 0.31
Mg 0.06 0.08 0.06 0.06 0.05 0.07 0.07 0.06 0.05
SiO, 12.3 12.4 10.6 13.3 9.3 12.2 8.0 7.9 12.1
23] N 0.86 0.98 0.86 0.85 0.85 0.95 0.90 0.88 0.91
P 0.22 0.16 0.27 0.20 0.27 0.16 0.30 0.30 0.31
K 0.26 0.24 0.31 0.27 0.31 0.24 0.31 0.33 0.36
Ca 0.02 0.03 0.03 0.02 0.03 0.02 0.04 0.03 0.02
Mg 0.09 0.08 0.10 0.09 0.09 0.07 0.10 0.09 0.09
SiO, 5.01 4.90 4.25 5.04 4.05 5.05 3.47 3.35 4.08

1) 1993 F~2018 AEDWLHA. 1994 4, 199547, 1996 4F, 2004 4F, 2014 H~2017 43I

BizR4 TIR(EFME
oH TC TN CEC AJHaRE EJ?_&@EE BiRHEE
P20s Si0, CaO MgO K0
H,0 (%) (%) (me/100g#zt) (mg/100g&zt)
1x 0 6.4 0.58 0.06 5.8 1.78 7.5 99.2 8.9 3.4
2% N 5.9 0.59 0.06 6.1 1.08 4.8 93.1 5.6 2.2
3 P 6.4 0.73 0.07 7.0 17.2 5.5 140.8 6.0 2.1
4X K 6.6 0.54 0.06 5.8 2.05 6.2 100.7 8.3 10.4
5X PK 6.4 0.88 0.09 7.1 15.9 4.9 140.9 6.5 4.6
6X NK 5.8 0.63 0.07 5.5 1.95 4.6 89.8 6.1 6.5
7X NP 5.7 0.81 0.08 6.8 12.6 4.2 115.3 3.6 2.1
8X NPK 6.0 0.97 0.10 7.3 13.2 4.9 138.8 4.8 3.3
9X NPK+RS 6.1 1.59 0.15 9.1 12.7 7.4 180.0 7.8 7.3

) 1992 4F, 1999 4F, 2009 47, 2018 FEDIELHE.
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