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STUDIES ON NITROGEN NUTRITION IN
RICE PLANT TISSUES

3. Effects of Topdressing Nitrogen under Cooling and
Shading Treatments on the Rice Plant Growth

Tatsuyoshi Taca & Haruo IwABUCHI
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Fig. 1 Effect of nitrogen topdressing under cooling and shading
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See Fig. 1 for no. of treatments (D~@©)

Fig. 2 Effect of nitrogen top dressing under cooling and

shading on the increase of dry matter weight
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Fig. 3 Effect of nitrogen topdressing under
cooling and shading on the number
of grains per tiller
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Table 1 Effect of treatments on the contents of nitrogen fraction uptake by rice plant
(in 1970) as dry base %
A R T | Total | Water | Amide | Other [Tot. wat. Amide
Date of Total |P ‘"°;Ie'“ water sol. +NHs | sol. | sol. -N |[+NHy-N
sampling Treatment -N (-o sol. -N | protein| -N - Prot. -N; Prot, -N
G 1 G | % I-N %) % | (% 1 x100 | x1,000
Leaf blade
"Controt (normal basal
fertilizer) 4.379 | 3.81 | 0.518| 0.155; 0.077 | 0.286 13 20
Much basal fertilizer 4.622 | 4.034| 0.588 | 0.132! 0.068 | 0.388 15 17
July 10 Sheath stem
Control 2.902| 1.788 1.114 | 0.213| 0.362{ 0.539 62 202
Much basal fertilizer 3.037 ) 1.874 | 1.163; 0.178| 0.323 | 0.662 62 172
Leaf blade
Control 4.336 | 3.854 l 0.482 | 0.136 | 0.055 : 0.291 13 14
i
Much basal fertilizer 5.168 | 4.665! 0.503 | 0.161| 0.062 ; 0.280 11 13
Cooling (at young panicle ;
{\(‘)r(n;qation pe)riod)d 4.0311 3.512 i 0.519| 0.152 | 0.095| 0.272 15 27
itrogen) topdressing i -
before cooling 4.922 | 4.081 i 0.841 | 0.155 | 0.18 | 0.500 21 46
July 20
Sheath stem
Control 2.463 | 1.852 | 0.611| 0.152( 0.109] 0.350 a3 59
Much basal fertilizer 3.390 | 2.302( 1.088| 0.160] 0.280 0.648 47 122
Cooling 2.436 { 1.563| 0.873 | 0.136 | 0.251 | 0.486 56 161
N topdressing before cooling { 3.286 | 1.807 | 1.479 | 0.198 | 0.389 | 0.892 82 215
Leaf blade
Control 3.33 | 2.863| 0.473| 0.139 | 0.124 | 0.210 17 43
Much basal fertilizer 4.398( 3.744 | 0.654 | 0.186 | 0.087 | 0.381 17 23
N topdressing at the young
panicle formation period 4.493 | 3.849 | 0.644 | 0.170 | 0.090 [ 0.384 | 17 23
Cooling 4.023 ( 3.431] 0.592| 0.161| 0.0%9 | 0.332 17 29
N topdressing before cooling | 4.825] 4.209 | 0.616 | 0.180 | 0.076 | 0.360 15 18
N topdressing after cooling | 4.913 | 4.120| 0.784| 0.192 | 0.133 | 0.459 19 32
Shading after cooling 4.344 1 3.549 | 0.795| 0.166 | 0.116 ; 0.513 22 33
N topdressing before ccoling -
+shading 4.911] 3.941| 0.970 | 0.207 | 0.174 { 0.589 25 44
N topdressing after cooling | 4 856 | 4.011| 0.845| 0.156 | 0.120 | 0.569 | 21 30
July 30 +shading
y Sheath stem
Control 1.535| 0.981 | 0.554 | 0.146 | 0.057 | 0.351 56 58
Much basal fertilizer 2.442 | 1.513| 0.923 | 0.216 | 0.208 | 0.499 61 137
N topdressing at the young -
panicle formation period 2.256 | 1.300| 0.956 ¢ 0.203 | 0.272| 0.481 74 209
Cooling 1.955 | 1.296 | 0.659 | 0.159{ 0.162{ 0.338 51 125
N topdressing before cooling | 3.132 | 1.897 | 1.233| 0.218 | 0.349 | 0.666 65 184
N topdressing after cooling 2.94 | 1.710| 1.234( 0.205 | 0.327| 0.702 72 191
Shading after cooling 2.283 | 1.359 | 0.924 ( 0.202 [ 0.259 | 0.463 68 191
N topdressing before cooling
+shading 3.184 ] 1.778| 1.406 | 0.219( 0.262| 0.925 79 147
N topdressing after cooling | 5,907 | 1.640| 1.267 | 0.210 | 0.368 | 0.689 | 77 | 22
+shading
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Fig. 3 Effect of nitrogen topdressing under
cooling and shading on the amount
of absorbed nitrogen
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Table 2 Effect of treatments on the contents of carbohydrate
composition up take by rice plant (in 1970) as dry base %
Date of Reducing |Non reducing| Total Crude
sa:x el': Treatment sugar sugar sugar starch
pling 9 (%) % (&)
Leaf blade
Control (normal basal fertilizer) 3.71 7.50 11.21 6.68
Much basal fertilizer 3.36 7.95 11.31 6.01
July 10
Sheath stem
Control 2.27 4.49 6.76 17.10
Much basal fertilizer 2.48 5.74 8.22 12.27
Leaf blade
Control 2.55 8.07 10.62 6.15
Much basal fertilizer 2.28 8.33 10.61 1.98
Cooling (at young panicle formation period) 3.17 8.17 11.34 7.34
N (Nitrogen) topdressing before cooling 2.48 7.54 10.02 3.8
July 20
Sheath stem
Control 2.41 3.04 5.45 7.74
Much basal fertilizer 2.04 1.12 3.16 4.39
Cooling 2.64 3.67 6.31 10.29
N topdressing before cooling 2.06 3.06 5.12 13.10
Leaf blade
Control 2.95 4.57 7.25 3.06
Much basal fertilizer 1.84 3.68 5.52 1.33
N topdressing at the young panicle formation
period 2.02 3.82 5.84 0.85
Cooling 2.28 3.59 5.87 3.11
N topdressing before cooling 1.93 3.36 5.29 2.10
N topdressing after cooling 1.89 2.33 4.22 2.09
Shading after cooling 1.4 2.26 4.22 2.48
N topdressing before cooling+shading 1.64 2.33 3.97 4.13
N topdressing after cooling+shading 1.74 2.07 3.81 2.63
July 30
Sheath stem
Control 4.84 4.56 9.40 2.69
Much basal fertilizer 1.51 3.10 4.61 1.51
N topdressing at the young panicle formation
period 2.37 3.55 5.92 4.58
Cooling 3.02 4.81 7.83 6.32
N topdressing before cooling 1.86 1.82 3.68 4.16
N topdressing after ccoling 2.21 1.18 3.39 4.90
Shading after cooling 2.70 2.30 5.00 6.73
N topdressing before cooling-+shading 1.53 1.11 2.64 3.69
N topdressing after cooling+shading 1.65 0.85 2.50 3.31
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Fig. 6 Change of total sugar amount
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Summary

In cultivating the paddy rice plant, some-
times we have seen the cool injury caused by
cool weather in summer. The types of cool
weather damage are three, delay type, sterile
type and mix type. The delay one made the
late growth stage with the cool weather till
the young panicle formation period and the

sterile one was caused by the cool weather
after the maximum number of tillers stage
(from reduction division stage to young micro-
spore stage).

The former was almost regrown under
the good weather condition after the cooling.

In these experiments, the rice plants,
at the young panicle formation period, were
treated to the cooling by the phytotron, and
then to the shading. Against these rice plants,
the nitrogen topdressing treatments were
treated. About the preceding rice plant, the
authors studied the effects of the rice plant
growth, the yield, and the nutritive meta-
bolism in the plant tissues.

The results obtained in these experiments
are summarized as follows;

1) When the rice plant growth was
inhibited during the cooling and shading,
the elongation of the plant was increased by
shading. On the other, the nitrogen topdress-
ing before or after cooling stimulated immedia-
tely the rice plant growth, but, the plant growth
of each treatment was finally the same com-
pared with that of topdressing plots at the
young panicle formation period (no cooling
and shading).

2) As for the effect of the number of
grains per tiller at the harvest time, these
of the cooling and the cooling + the shading
plots were almost the same as that of the
control, and then that of nitrogen topdressing
before or after cooling was about same as
that of nirtrogen topdressing at the young
panicle formation period. However, the cool-
ing, the shading and the nitrogen topdressing
before or after cooling delayed clearly the
rice plant growth stage, and heading stage.

Therefore, each plot of the treatments
decreased slightly the percentage of ripening.
In the yield, that of cooling and shading
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plots was almost the same level compared
with control plots, and that of the nitrogen
topdressing plot before or after the cooling
was lower than nitrogen topdressing plots
(with no cooling).

Especially, this tendency was severe in
plots of the nitrogen topdressing before cool-
ing.

3) As for the effect of each treatment,
in the case of the cooling effect, the con-
tents of total nitrogen in rice plant tissues
treated by the cooling was slightly lower
than that of the control.

On the other hand, the contents of the
total soluble nitrogen (non protein nitrogen)
tended to increase. Consequently, the con-
centration of carbohydrate was increased by
the treatment. In the case of the effect of

cooling+shading, and nitrogen topdressing
before and after cooling, the contents of total
nitrogen in the treated tissues was higher
than that of the control. The ratio of total
soluble nitrogen (non protein nitrogen) to pro-
tein nitrogen was higher.

On the other hand, the contents of carbo-
hydrate of the plant tissues in treated plots
was lower than that of the control.

In the rice plant at the young panicle
formation period, the nutritive metabolism
was promoting to torn over from a dominant
nitrogen one to a carbohydrate one.

Therefore, at this stage, these treatments
made disturb the both of the nitrogen and
the carbohydrate metabolism. For, the term
of dominant nitrogen was continued still
more.





