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On the Some Plant Nutrients Behavior in Many Years

Non-fertilized Paddy Soil

*
Saburo K aAwaMURA and Teruo NAKAJIMA

Synopsis

This report is concerned to the behavior of rice plant nutrients in soil of the paddy field
which has not been manured since 1951. The rice yield of this non-fertilized field has been
remarked keeping about 70% of that of ordinarily fertilized fields. Continuous irrigation is
the particularity of the production practices in this field. The experimental results are sum-
marized as follows.

1) The total nitrogen of the soil was determined as 130 mg N of mean value per 100 g soil.
The diminishing tendency of total nitrogen of soil could not been observed accompanying
with the investigation years. The total nitrogen values widely varied in the growing season of
rice plant (38.8% variation coefficient), and were higher at inlet part and lower at the outlet
of the paddy field.

2) Water soluble nitrogen of the soil were less than 0.6% of the total nitrogen, and almost of
them were NH,;-N form. One normal HCI solution soluble soil nitrogen content was mostly
equal to that of the rice plants.

3) Everywhere in this field, water soluble phosphate of the soil was found at higher contents
in early stage of rice plant growing, and lower in the late stage. One normal HCI solution
soluble phosphate contents of the soil decreased rapidly at the early July.

4) Ammonium-nitrogen and phosphate contents of the irrigation water were 0.29 ppm and
0.09 ppm on averages, respectively. The contents of nutrients in the flooded water of this
field decreased with distances from the inlet.

5) The above mentioned decreases of nutrients in the flooded water were remarkably at the
gland pericd of rice growing, especially for Ca, NH,-N and P, O contents.

6) The released Ca concentration into deionized water was affected rather by the soil water
ratio than by extraction time factor. Calcium adsorption of the soil differed from anions of
calcium salts. Much higher calcium adsorption ratio of the soil were observed by three folded
a concentration treatment to irrigation water.

*omoespeeepl LBUFFES (Lab. of Soil Sci, Dept. of Agricultural Chemistry, Kinki Univ., Higashiosaka, Osaka, 577, Japan)
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Table 1 Total nitrogen of the soil at the investigated years.
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BA years| 1975 | 1976 | 1977 | 1978
examine plot
m o | X H| 1605 | 1400 | 150.0 | 164.2
o | inlet
W= 8
-5 w
i R 128.5 | 126.0 | 137.5 | 130.5
B TS center
(=~
ek R
55| 148.5 | 124.0 | 113.8 | 122.0
outlet
i} e H
fertilized paddy | 179.5 | 205.5 @ 147.2 | 216.0
soil ‘
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These soils were sampled at the early in July.
Unit: Nmg per 100g soil.
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Fig. 1 Total nitrogen of the some plots of non-fertiliz-

ed paddy soil in the growing season.
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Relations of soluble ammonium content treated
with some conc. HCI solutions suspension and
sampling positions (The soil sampled at early

May).
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Table 2 Some chemical properties of the soil used

HEA AR nutrient adsorp. coeff.| wTRREr £ K% water soluble cations
sampling & soil drying effect (mg/100g soil) available SiO2 (ppm)
dates locations | pH(H20) | (Nmg/100g soil) | P,0s | (mg/100g soil) ) Mg | K | Na
- | X E 6.0 9.3 2590 | 590.0 33.8 59 | 14 |18 | 32
ﬂﬁ”: in]et . . o B . . B ! .
w22 s
53| 58| 8.3 2307 | 50638 10.7 26 | 06 | 11|18
JE°T g | corner
7/1 gn-'
mE |k 58 77 2324 | 5105 9.6 21|07 0818
outlet
#w e M
fertilized 6.6 8.4 253.0 579.3 17.0 105] 15 | 20 | 3.1
paddy soil
& O 5.8 9.1 235.0 560.0 214 3910 | 11 | 23
%3 | imlet . ) . . ) 9 1. ) .
N
wES
wEE 57 8.2 2307 490.5 10.6 24|06 |08 |27
7/28 'gg corner
me ™
K R 57 7.5 240.4 501.7 10.1 20| 04 |07 | 14
outlet
w e M
o 6.0 9.3 260.0 577.1 124 83|09 |09 |17
fertilized
paddy soil

(FpHE AEMERIT L (ka1 02, UM E X XBRVBELISBBELTHES ),
(Note: pH and water soluble cations were suspended with soil water ratio at 1 : 2 for 24 hours sometimes shaking)
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Fig. 3 Seasonal variation of soluble ammonium-
nitrogen from the some plots of non-fertilized
and fertilized paddy soil.
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Fig. 4 Seasonal variation of water soluble nitrate-
nitrogen from the some plots of non-fertilized
and fertilized paddy soil.
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Seasonal variation of water soluble phosphate
from the some plots of non-fertilized and
fertilized paddy soil.
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Fig. 6 Seasonal variation of IN-HCI solution soluble

NH4-N from the some plots of non-fertilized
and fertilized paddy soil.
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Table 3 Content of some plant nutrients (ppm) of inflowed irrigation
water from the inlet of non-fertilized paddy field.

R | o .
years %
R4 1975 1976 1977 1978 average
components
pH 6.80 6.55 6.70 6.75 6.70
NHa-N 0.360 - 0.224 0.277 0.287
P20s 0.054 - 0.112 0.105 0.090
SiO2 19.5 - 245 18.0 20.7
Ca 6.16 3.51 8.18 6.60 6.11
Mg 1.93 2.36 2.48 2.12 _2.22
K 2.39 2.82 4.18 3.61 3.25
Na 14.5 10.3 9.83 10.5 | 11.3

BHBOFIE 7 AMEIIT - 720 WAL D ppm
These irrigation water were sampled at early July.
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Table 4 Content of some plant nutrients in irrigated water of some plots of non-fertilized and
fertilized paddy fields.

oy omtions| 11| ko | s | pmem | oge | B TR
components inlet inletside center outletside outlet front of inlet | soil

pH 6.70 6.75 6.60 6.72 6.72 6.70 6.95

ot i img/y | 0941 | 0909 | 0345 | 0563 | 0.483 0.982 1913
NHaN(mg/h) | 0224 | 0205 | 0.186 | 0.181 0.156 0.225 0.743
P20s (mg/h) | 0112 | 0058 | 0.045 | 0042 | 0.045 0.125 0.405

These irrigated water were sampled at early July.
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Table 5 Content of some cations (ppm) in irrigated water of non-fertilized and
fertilized paddy field on the sampling dates.

5 KO | KRB, % (m | om
componnts | dues | it | S, e | Someral | G | gk | e
5/24 | 8.18| 730 | 798| 680 | 899 8.00 6.75

6/14  810| 7.10 | 683 685 | 7.08| 799 8.68

Ca 771 | 7.35| 700 | 750 640 | 680| 7.0 13.1
(®epm) | 5| 710| 7.85 | 7.00 690 = 606 7.0 7.60
8/17 | 6.60| 7.61 | 650 630 | 5.84 6.70 7.01

s/24 | 248| 220 | 194] 212 | 238 252 272

6/14 | 198| 163 | 180 178 178  2.02 2.16

Mg 71 | 2.68| 248 | 226 210 | 204 2.62 3.95
(ePm) | 995 | 272| 265 | 242| 252 | 2.05 2.84 2.64
8/17 | 2.42| 142 | 153 120 | 085 2.08 2.30

5/24 | 418 338 | 325| 3.9 | 399| 412 4.10

6/14 | 380 358 | 338 317 | 344 3.80 3.99

K 71 | 385 397 334 279 | 284 3.89 351
(ppm) 7/25 | 298| 295 @ 2.69| 288 | 209 3.00 3.89
8/17 | 361| 302 | 280 230 | 228 3.60 3.50

524 | 983 978 | 9.83| 963 | 9.68]  9.90 9.80

6/14 120 | 121 | 121 | 117 | 118 12.1 11.8

Na 7 114 118 | 123 | 112 | 106 117 11.8
®Pm) |95 (110 | 111 | 112 | 113 109 117 10.8

(817 980 990 | 965| 890 | 878 970 10.7
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Fig. 8 Some plant nutrients of the irrigated water at

the inlet and outlet of a non-fertilized paddy
field at the time elapsed (These samples were
gathered at July 1).
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Fig.9 Some plant nutrients of the irrigated water at
the inlet and outlet of a non-fertilized paddy
field at the each times elapsed (These samples
were gathered at July 27).
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