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Comprehensive Improvement of Soil and Fertilizer Application Management
for Paddy-upland Rotation Farming

Shigeo Komatsu, Toshimasa KoavasHi, Hiroyuki Kitaura and Kunihiko Takenisa
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B K ;;;;; bW B W MWKE WinBe  NGRE S FEd
AR kg 108 kg 102 kgl02 % keN,~102a 9%
x B 1ATFa 1,022 802 638 80 13.7 6.8
______ & B 1ATA 104 825 vl 2 Lt 6.7"
- TR s P o S e

1) il c BAER. MESERE. HREEND 3 aOFEE.
2) WEOKE : KRA14.5%MNE. BT 0 Ba=MIXE HE

ZABEOSR=-FRIM=5.95. KFI5%MME  » (0D 3 MOFE@EERE L 28R, ®EEicH LTS5 %k
RTHEEBENSSZ LETT,

3) BEERIA LG+ vy v INEZBAA 2T EEBRX.
F12 KERESBMPICEFIMEANR
B FR (kg ha)

= B X

T—N T-P K CoD
B RE 6.62 1.22 31.25 100.1
X 6.10 1.03 31.25 103.7
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H ® B h NI (kgN,~ha) P {3 (kgD /ha)
— WRH (R & o) X T R W
w h ¥ GIKE R 100.0 100.0 65.5 %.2
LoF e oy feReENE 1880 1960 334 426
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Bbhbo, Ebd 75.8 68.3 10.5 9.6
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o ¥r<v®X B4 72 96 83
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A (RERE - 7k, 3 BT 19.9 19.9 0.4 0.4
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PR £  GKERA %.2 89.5 2.4 2.5
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1T, SR W .81 88 10 12
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Summary

A comprehensive improvement technology for soil and fertilizer application developed in Shiga Prefecture
was applied to wheat, cabbage, and upland rice (triple cropping in 2 years) at a paddy-upland rotation field
(fine textured Gley soil) facing the Lake Biwa, to achieve stabilized production and improved quality of each
crops, and to evaluate the runoff load-reducing effect for 2 years of paddy-upland rotation farming.

1) During wheat culture following rice culture, a fertilizer containing calcium cyanamide (mixed fertilizer
of calcium cyanamide and fused magnesium phosphate) was successfully applied to improve the wheat crop
yield and grain crude protein content, resulting in a reduction of 20% in nitrogen runoff load compared to
the current common practice of fertilization by farmers.

2 ) During cabbage culture following wheat culture, furrow application of a coated fertilizer reduced the
amount of nitrogen applied (4.2 kgN,10a) compared to fertilizer incorporation to plow layer.

3) In paddy rice culture following cabbage culture, the hull-transfer percentage of cabbage harvest residue-
derived nitrogen was 3.9 to 4.6%, suggesting that the hulled rice protein content might be reduced by advanc-
ing harvest residue plowing-in by one month. Although a pot experiment revealed the possibility of an
increase in nitrogen runoff load until the rice planting stage as a result of such early plowing-in of cabbage
residue, the amount of nitrate nitrogen leaching was decreased, with no increase in nitrogen runoff load, by
increasing the water level of pipe drainage from 80 cm to 60 cm below the ground.

4 ) During the 2-year period of paddy-upland rotation culture, nitrogen generated load [(runoff load - water
load) , number of days of the period] was 98 and 106 g N,/ ha.”day for the improvement plot and the con-
trol plot, respectively., By rotation stage, nitrogen generated load was determined to be 40 to 50
gN,”/ha, day for wheat, 329 to 339 g N./ ha, day for cabbage, 129 to 133 g N,/ ha.day for post-cabbage,
and -1 to 3 g N, ha day for lowland rice, showing increases in the upland, but involving wide variation
among the crops. '

5) During the 2-year period of paddy-upland rotation culture, the nitrogen balance was nearly equilibrated
by appropriately combining various improvements for respective turns, resulting in a reduction of 14% in ni-
trogen fertilization and a reduction of 7% in nitrogen runoff load compared to the control. For the phos- .
phorus Ealanﬂe. however, income increased significantly compared to control, showing an overbalance of

Income.



