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Studies on the Growth Retardation of Lowland Rice Plants resulting
from the Application of Straw (Part 1)

The Effects of Straw-Application on the Growth of Rice Plants

Takeo NAGAI

(Department of Agricultural Chemistry, Faculty of Agriculture, Tottori University)

The raw rice-straw was divided into five components : ether-soluble, ethanol-
soluble, hot water-soluble, lignic and residual parts, by successive extraction,
These components, obtained from 30 g of the straw, were mixed with 3 kg of the
air-dried alluvial paddy soil or sandy soil respectively and then each mixture
was placed in 4 liter pots. Immediately after submergence of the soil, the seed-
lings of a rice variety, Yamabiko, were transplanted.

Among the five components, the ethanol-soluble one was most effective upon
the retardation of growth. An increase of fertilization level did not have the
effect of relieving the retardation. Generally, the application of straw to the allu—
vial soil resulted in the harmful uptake of iron by rice plant, In a sandy soil
low in iron content, however, the iron uptake by the rice plant was very small,
though the retardation was marked because of ethanol-soluble component.

From these results it is difficult to consider that the nitrogen starvation or the
harmful uptake of iron are the essential factors of retarded growth by the appli-

cation of straw to the soil.
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1.0 —0—0 | 3.82 | 0.88 | 2.35 | 216 | 2.47 | 2.16 | 158 22 0.9 19.2
#» —S | 2272 | 0.68 | 1.73 | 646 | 1.81 | 1.81 63 12 1.5 11.6
s —R | 2.9 | 072 | 1.84 | 480 | 2.30 | 1.59 92 23 1.8 15.6
s —C | 3.40 | 0.87 | 2.19 | 364 | 2.23 | 0.90 | 168 25 1.8 10.1
1.0 —45-0 | 3.54 | 1.12 | 2.35 | 150 | 2.44 | 0.30 | %00 23 0.9 2.8
» —s | 368 | 1.06 | 2.41 | 139 | 2.18 | 1.26 | =201 20 0.7 11.7
s —R | 3.8 | 1.08 | 2.45 | 136 | 2.25 | 0.78 | 225 25 0.8 8.7
s o—C | 384 | 1.05 | 1.97 | 208 | 2.45 | 0.93 | 209 27 1.1 10.0
0.2—0—0 | 3.18 | 0.89 | 2.35 | 200 | 2.07 | 1.47 | 179 23 2.1 16.0
s —s | 238 | 070 | 173 | 752 | 1.5 | 1.74 49 11 1.6 12.0
s —R | 256 | 076 | 1.91 | 534 | 1.79 | 1.78 80 16 1.8 16.0
» —C | 264 | 0.80 | 2.19 | 360 | 1.45 | 1.08 | 158 2 1.5 15.6
02450 | 2.04 | 0.94 | 2.06 | 156 | 1.7 | 0.28 | 168 24 1.7 3.9
» —s | 3.02 | 0.8 | 2.06 | 168 | 1.67 | 1.0 | 178 25 1.7 15.2
s —R | 293 | 0.87 | 2.05 | 200 | 1.74 | 0.85 | 197 24 1.7 11.5
» —C | 262 | 087 | 1.95 | 220 | 1.84 | 1.10 | 155 26 1.8 15.5
*)  ppm
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0.1 ppm 25 1ppm FC, ZOEIMCONTHE~D
Fe ONHEAREL KD, 3bk 10ppm ¥iET L&
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O1ESTE
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% 11 & # A L+ oo B E
| = o o | C o
=X 5 T hm 4 fexes W e |
pH | O T . i :My@jﬁ§5%i +
, —GEC| Mo c ol N /N W
‘H20<Kc1’ | Ca Mg‘ K_‘ Na | A fFQoJVm0§ I l.@
m.e. 1 | Pl o4l | % %
| | | i
6.15 5.20i 2.84 026 1.23 0.11 0.09 59.5 0.179 0.019 14.9 1. 50I . 2‘ 128 s
T | L e
O 6 H30RI 1 £ OHKEERIL7zo THbo

@) E&H#ER

BB F O THICS D 5 B ko Fe (1D
BB, WMEOEEERD Fe RXETPI2ZECRL

RO LK T ks i 5 Fe (10 BELY
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b, B Ls 1Ry 20 Fe ERLRE
N23.28022.3ngCd » T, BEDEBHDNIL . L

7zo 3L, HUIC I B EREL6. 8T 188, 6ng TRib & X
$12 % Hoko Fe(ll) BB 2RI kBTN
o " - H K o TFert WY EE | GEY Fe B | Fe ‘PJ&HXE
b g X
Roir Tomx x| R |z E| o Bm % m| R
ppm Ppm, ppm g, g ppm| % ng| ng
WoE oW R 07 | 71 1 3.9 | 7517 1.7 200 | 0.80 1.5 | 14.1
WMo K | 4.0 | 805 | 608 | 3.20 | 054 | 2125 | 3.03 6.8 | 16.4
+ M| HdfEEK | 165 | 96.0 | 56.3 | 3.27 | 0.81 | 1100 | 2.31 3.6 | 187
i o WK ﬁ%i 16 | 0.8 | 6.8 | 2.06 1%[ 0.17 11’ 3.5
! b b IX 87 | 26.8 | 17.8 | 2.01 | 0.82 250 | 0.57 0.5 4.7
M| RHTRER 5.1 | 30.5 | 17.8 | 3.37 | 1.11 300 | 0.78 1.0 | 8.7
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