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Physiological and Chemical Studies cn the Growth of Crops
grew on the Polder Soils
1. Effects of the Fertilization to Rice Plants grew on the Halogentic Polder Soils
Noboru SHIMOSE and Katsusaburo IKEMUNE

Rice plants (4safi) were cultured in a newly formed polder field, which is Iocated along
the seacoast of the Bay of Kojima, Ckayama Prefecture, in Japan. The rice plants were
grown under the various conditions as described below.

(a) Two kinds of nitrogenous fertilizers, ammonium sulphate and urea, were used.

(b ) Quantities of nitrogen used were N:3.75, 7.50, 11.25 and 15.00 Kg/ tan.

(¢ ) Two methods of fertilization were used ; namely usual methed of application and
dressing at different stages.

The rice plants were analyzed chemicaily after harvest and some of the elements con-
tained in their leaf-and-stem and grain were determined. The results obtained may be
summarized as follows :

1. The surface soils of the field contained about ¢.122 C1, and the leaf-and-stem of
rice plants, a large amount of C1, i. e., about 12%. But, as they grew successfully,
we could apparently not find any injury of them.

2. The growth of rice plants was obviously improved by the fertilization of nitrogen,
and the increase of both yield and nitrogen uptake at the barvest-time was propor-
tional to the increase of quantities of the nitrogencus fertilizers.

3. We could not find any diflerence of the growth, either tetween the usual application
and dressing at the diff erent stages of nitrogenous fertilizers, or between ammonium
sulphate and urea.

4. As the ratio of nitrogen content in the grain to that in the leaf-and-stem, at the
harvest was smaller than the ratio of them in the check plot, we thought that the
movement of nitrogen from the leaf-and-stem to the grain would have been prevented
by the higher concentration of chloride contained in them.

5. We analyzed chemically total phosphate in the leaf-and-stem and the grain, but the
absorption of phosphate by rice plants did not almost differ among different treat-
ments.

6. Therefore, it is concluded that the rice plant when in a newly formed polder soils
requires a large amount of nitrogen unquestionably.
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Table 1. Yield

1

% B K& Ve & (ke/BD Yield (kg/plot)
Treatment & B B £ E @ O &
Total Weight Weight of Leaf-and-stem Weight ofGrain
S — 1 35.4 18.0 8.0
§ — © 33.8 13.9 9.1
g — 3 35.1 15.8 8.0
S — 4 40.6 17,3 10.3
SD—1 30.2 12,2 8.3
SD—2 31.9 13.3 3.4
SD—3 34.8 i3.3 10.8
SD—4 35.4 18.0 11.3
U —1 35.3 14.8 9.2
U—2 31,9 18.5 8.2
U— 3 38.4 15.3 10.8
U — 4 40.2 16.2 11.1
UD—1 81.7 12.8 7
UD—2 34.7 14.0 9.8
UD—3 37.8 14.9 10.4
Ubh—4 38.9 15.5 10.9
F — 1 26.1 11.8 5.9
F — 2 2.4 11.1 6.2
F — 3 29.3 12.3 7.6
F — 4 28.4 11.¢ 7.4
F — 5 31.0 13.7 7.8
F — 08 29.4 13.1 6.9
¥F — 7 27.7 13 5.4
F — 8 27.1 10.8 7.8
Agel'al?e of@ F- ?~Fﬂ-] 8 =81 12.3 6.9
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Table 2. Results of Aunalysis

—— “%;\'Zfﬂi}’:f (% ) T-N- (%) ; W %2 B Cl (/) B l_z?ﬁu"%‘fl‘ P2 O (/a)
Treatment R e = | e LEOE O
Soil Le af—and grain Soil Leaf-and- A()}Lrain Leaf-and- Grain
stem stem atem
S — 1 0.14 . (.85 0.85 Q.11 0.94 0.05 0.14 0.56
S — 2 .15 0.85 0.96 0.09 0.82 0.05 0.14 0.60
S — 3. 0.12 0.85 0.99 0.09 0.99 .05 Q.14 0.54
S — 4 .14, 1.07 (.96 .11 .86 .05 0.14 0.56
SD—1 0.17 0.69 0.96 0.14 0.85 0.06 0.14 0.54
SD—2 .13 0.69 .96 0.13 0.67 .05 0.13 0.59
SD—3 0.14 .96 (.96 0,14 .76 0.05 ¢.14 Q.07
SD—4 0.07 1.07 1.17 0.08 0.72 0.06 0.13 0.56
U —1 0.17 0.75 1.07 0.11 0.61 0.05 0.17 0.58
U— 2z 0.33 0.75 1.07 0.14 0.68 0.05 0.15 0.63
U — 3 ¢.13 0.91 1.07 0.17 0.63 0.07 0,14 0.60
U — 4 0.15 1.01 1.17 0.12 0.63 0.08 0.16 0.61
.75 0.96 0.13 .87 0.05 0.15 .62
(.80 1.07 0.05 0.66 0.06 (.14 0.61
07 1.07 0.12 0.80 0.06 0.15 .58
1.07 1.23 0.10 0.72 0.05 0.15 0.61
F — 1 0.14 0.64 .96 0.11 0.99 0.07 0.15 0.56
F — 2 0.14 0.59 0.85 0.07 0.83 Q.05 0.14 0.61
F — 3 .12 0.67 0.85 0.12 0.87 (.08 0.16 0.62
F — 4 0.12 0.67 0.96 0.13 .99 0.05 0.15 0.61
F -5 0.32 0.80 0.96 0.08 0.95 | 0.0b 0.14 (.59
F — 6 0.10 0.69 0.91 i 0.11 0.88 0.06 0.15 0.61
F -7 0.12 0.75 .91 0.10 1.09 06 0.16 0.60
F — 8 0,74 0.75 0.85 Q.13 0.94 0.06 0.14 0.58
S — 0.20 b5 0.89 0.01 0.32 ¢.03 0.15 0.47
Uu— a0 0.18 50 (.87 0.01 0.31 (.03 .12 .50
;
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