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STUDIES ON NITROGEN NUTRITION IN RICE PLANT TISSUES

1. Effects of Topdressing Nitrogen on Rice Plants Growth

Matsuo Minamt & Tatsuyoshi Taca
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c. Rice plant air dry weight (g/pot)
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o ; Normal basal fertilizer a ; Topdressing at the panicle formation period
® : Much basal fertilizer a ; Topdressing at the booting stage
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Fig. 1 Effect of nitrogen lopdressing' on the rice plant growth
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Table 2 Lffect of nitrogen toixdressing on the yield
SI=TT l =L oI oo ST - = Y““[‘(ﬂ‘ (‘*/:'—;"‘ e T T—= :;Fm]y -
< | pat e ¢ g/pot) Grain- ripened Yiekl
Years | Treatment Sum of | Leaf- Sheath | Sum of straw | grains index
A I _weight | blades | +stem | ears | ratio 1 (g/pot)
| { i ' ‘ !
i Normal basal fertilizer | §9.2 85 . 3.5 | 202 | 073 201 100
! { { :
| Much basal fertilizer boee7 | 100 0 2.2 1 175 | 0.9 | 3.7 L 168
1966 | . L illarine i |
’[ Topdressing at the tillering | g5 3 | w01y a20 | a2 | o085 | ama | 136
b
f ‘ i
i Topdressing at the panicle , = ! : .
l formation period ! 93.6 8.8 39.7 | 15.1 “ 0.93 i 38.0 “ 158
I Normal basal fertilizer : 62.9 | 9.1 23.3 30.5 1 0.94 ‘ 27.7 :’ 100
: i ‘ ‘ |
Much basal fertilizer boo95.d | 13.2 3.0 19.2 ! 1.06 45.1 163
1967 s . :
Topdressing at the panicle 94 ¢
formation period % 97.1 il.4 29.3 56.4 1.38 51.9 187
Topdressing at the booting g 5 122 | 36. 6.0 | 0.7 32.4 "7
i - —
Normal basal fertilizer 57.7 8.0 18.6 31.1 1.17 28.3 100
Much basal fertilizer 7 97.2 12.0 30.2 55.0 1.30 49.7 176
1968 | Topdressing at the panicle | : 1
g at the panicle ., - . : =0 . . -
i . formation period } 93.8 11.5 30.0 ! 52.3 1.26 46.6 | 165
Topdressing at the booting I M8 00 | 25 | 82 LI w1
I H i H
P S SR SN S .
Normal basaj fertilizer , 61.0 f 9.3 30.7 I 21.0 0.52 18.7 100
Much basal fertilizer 1 98.4 § 14.2 52.9 t 31.3 0,47 26.7 143
; !
1969 | TORdessing al the tillering | gy 125 | 455 a0 0se | oma |
Topdressing at the panicle | L = 3 ‘ o | =1 a7
: formation period I 62.5 1 12.9 48.3 i 3.3 0.51 27.6 118
i . ‘ i
. Topdiessing at the booting | zo5 16 ;A5 1 %4 050 1 T 1
Table 3  Effect of mlrog(.n topdrc.asmg on the fraction of mtrogcn t 1968) as dry base (/)
T .’“‘" o T N I “Total 1 Waler ' Amide I Other 4‘1'0‘ W-'li Am|d7e1:
Date of | Treatment 5 '_l‘lgtal I_’l{olcm‘ ;:Im,r ) sol. i +NH, | sol, =N INH,-N
sampling : ¢ (% : (%) f N protein | -N i =N Prot.-N Prot, -N
PP ey NGB (%) (%) | %100 x1000
I oo Leaftblade e
! Normal basal fertitizer 1.960 ' 4.441. 0.5190 0.195 ' 0.033' 0.268 ' 11.7 8.6
, Much basal fertilizer | 5415 4.870 0.545 | 0.189 £0.050; 0.306; 11.2  10.3
July 20 | e : : - - : [ -
‘ Sheath+-stem e e
Normal basal fertilizer | 2.8721 2.115 | 0.757 | 0.231 ] 0.114 | 0.412 ! 2.8 | s3.0
Much basal fertilizer | 3.260 | 2.287 | | 42.5 53.3
! ! ! ‘
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| stage

Total | i
Date of Total | Protein | water W?ter : A";,'ge ', Otlher T;tl X\:‘n {\}?‘m{%—*
. Treatment - - sol S0 . +NH, | so . -N
sampling %) % N protein | —N -N Prot.-N | Prot.-N
° ¢ (%) -N(%) i %> x 100 x 1000
o o Leaf-blade o o o
| I
Normal basal fertilizer 3.317 | 2.962 | 0.355| 0.124 i 0.029 ! 0. 202 12.0 9.7
Much basal fertilizer 4.721 | 4.289 1 0.432 ! 0.093 | , 0.032 5 0.307 10.1 7.5
Topdressing at the panicle = ) : : s
formation period 4.865 | 4.347 1 0.518| 0.224 . 0.033 | 0.26) 19 7.6
July 29 ! J !
R _ Sheath+stem , I
‘ : : i
Normal basal fertilizer 1.556 | 1.183 ° 0.373 1 0.107 | 0.032 | 0.234 31.5 | 27.0
Much basal fertilizer P 1.572 | 0.964 0.608 : 0 0.056 | 0.073 1 0.479 63.1 75.7
Topdressing at the panicle . , ! ;
formation period 2.639 | 1.937 | 0.702| 0.109 | 0.075| 0.518} 36.2 | 38.7
| .. |leafbade S
| |
Normal basal fertilizer 2.984 | 2.327 0.357 ‘ 0.155 | 0.028 '; 0.174 E 153 © 12.0
Much basal fertilizer 3.755 | 3.365| 0.390 | 0.151 | 0.206 ’ 1.6 | 9.8
Topdressing at the panicle o P i ) |
formation period 3.639 . 3.266 | 0.373) 0.140} 0.029 | 0.204 | 11.4 8.9
Topdressing at the booting 3 75 1 320 | 0. 5 | 0| 00w 0213 18 1S
N O S
. Sheath+qtem A _
- - ‘ | '
Normal basal fertilizer | 0.969 j 0.763 | 0.206 | 0.093 | 0.030 | 0.074| 27.0 | 5.1
| ' I |
A i Much basal fertilizer i 1.263 ' 0.981 1 0.282 ‘ 0.122 | 0.030! 0.130 | 28.7 ' 30.6
ug. 8 : |
Topdressing at the panicle | oy \ o | - .
formation period | 1.269 0.971 . 0.208 | 0.142! 0.026 | 0,130 ' 30.7 } 26.8
T"qﬂgz‘fs"‘g at the booting © ) 45y 1901 0.323| 0.131| 0.071 | 0.121] 20.3 | 64.5
- ~ Ear _ e -
Normal basal fertilizer 1.655 } 1.096 { 0.559 « 0.098 1 0.060 \ 0.401 51.0 | 354.7
‘ ‘ ‘ | !
Much basal fertilizer 1.806 | 1.159 | 0.647 | 0.176 | 0.079 0.392 | 55.8  68.2
Topdressing at the panicle ; . . ’ P
formation period 1.806  1.193 0.613 0.093 | 0.064 | 0.456 5.4 | 33.6
! 1 \ ' i
Toparessing at the booting | 1.g96 . 1.156  0.740 0.116  0.097 ; 0.527 . 64.0 & 83.9
|
[ B . B o |
‘ S Leaf-blade
: |
Normal basal fertilizer 2.439 ‘ 2. 100 ; 0.339  0.148 . 0.030 . 0.161 ‘ 16.1 } 14.3
Much basal fertilizer ! 3.368 ‘)‘)9 i, '%69 0.176 5 0.036 : 0. 151 12.3 12.0
Aug. 19 ; | ‘
Topdressing at the panicle | ! .
formation period 3.198 | 2.844 \ 0. 354 0. 139 0.0 | 0. 162 12.4 } 11.6
. . | |
Topdressing at the booting | g sog | 3.2u \ 0.374 | 0153 | 0.035| 0186 | 1.6 | 10.9

l
|
i
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B} ) T T Total | ., e A
j e . tor | Waler | Amide  Other Tot. wat.} Amide+
Date of | Treatment 5 _lo!al :l_’rolun :);I:tcr ! sol. | +NH, sol sol.-N | Nb, N
sampling | ¢ Ve i e "N | Protein | -N . =N Prot, -N | Prot. -N
D (%) 1 By N
LT T gy NI () | (%) | X100 1 x1000
e L S ¢ - i ot e L i .
! Sheath 4 stem
:‘ : e e e m- T s T e "‘ - T i -
' Normal basal fertilizer L 07421 0.449 © 0.293 ? 0.038 ' 0.0231 0.172' 65.3 bose
. : ; : . | [
Much basal fertilizer 1.033 1 0.601 i 0.432 1 0.121 0.034: 0.277 © 71.9 ' 36.6
1 f' ; | :
i Topdressing at the panicle P . A B .
Trmation. aeriod | 0.807 | 0.527 | 0.380 L0101 0.03 | 0.26 | 721 . 626
r | :
Topdvessing ot the booting | ) 103 | 0.530 0.663 | 0.161, 0.062| 0.400] 125.1 117.0
Aug. 19 . e ' ,’ S I
e o Ear L , .
| : J i i ]
Normal basal fertilizer | 1.284 0.830 ) 0.454  0.069 | 0.037 | 0.318| 5.7 | 44.6
Much basal fertilizer 1.588 | 1.190 ! 0.388 ) 0.135} 0.055 | 0.208 4 46.2
T ot o Pomicle |y 468 | 1.126 " 0312 0.069 | 0.045 0.228 | 304 40,0
i 4 j ‘ *
s ine | ) . . .
T‘L’:;’;‘?*"‘g at the booting | 1494 L1094 0.400 | 0.091, 0.05 0.351] 3.6 , 53.0
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a. Number of panicles per hill

20r—

10 |

b. Number of spikelets per panicle
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c. Percentage of rvipened grains
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Treatment
1 ; Normal basal fertilizer
2 ; Much basal fertilizer
3 ; Topdressing at the tillering stage
4 ; Topdressing at the panicle formation period
5 ; Topdressing at the booting stage
o ; 1966 A ; 1968
® ; 1967 x 3 1969

Fig. 2 Effect of nitrogen topdressing on the
yield constituting factors

% (1968}

0.104

0.05

Amide - NH, =X contents

1 ] (] L]
July July Auvg. Aug.
20 29 8 19

Date

0 ; Normal basal fertilizer
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A 3 Topdressing at the panicle formation period
% 3 Topdressing at the booting stage

Fig. 3 Effect of nitrogen topdressing on the
contents of Amide+NH, nitrogen in the
sheath stem tissue
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Fig. 4 Effect of nitrogen topdressing on the composition of nitrogenocus fraction in plant tissue
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Table 4 Effect of nitrogen topdressing on the fraction of carbohydrate in (issue (at 1968} as dry base (%)
R e e e - : ) e
Date of | o i Reducing i Non reducing | .. )
sampling Treatment sugar (%) | sugar (%) ; 10"’([%:’;'3“'- i Crude vs; farch
T T Whole plant Vlv_‘m' ) T T
F e i !
July 10 Normal basal fertilizer i 2.83 ' 6.29 ‘ 9.12 ! 3.18
H . | :
Much basal fertilizer 3.05 | 6.39 ‘l 9.4 :_ 2,27
: I o e
T Leaf-blade ~
Normal basal fertilizer 1.53 1.67 6.20 | 1.37
|
Much basal fertilizer 1.62 1.06 5.68 1 1.14
Jul, . e - it
y 20 B Sheath+-stem o e L
T f
Normal hasal fertilizer 2.17 3.14 5.31 | 5.57
. Much basal fertilizer 1.73 1.59 3.32 {.95
Leaf-blade ~ ~—  —~—~— T B
Norma} hasal fertilizer 1.68 4.87 6.55 2.24
Much basal fertilizer 1.08 2.02 3.08 1.92
Topdressing at the panicle .
formation period 1.46 1.31 2.77 1.81
o - _ -—
July 29 Sheath+stem } -
Normat hasal fertilizer 2.63 3.32 5.95 5.02
Much basal fertilizer 1.36 0.96 2.32 ’ 3.75
Topdressing at the panicle 5 ae j P
formation period 3 1.4 0.94 2-35 , 3-80
T i Leaf-biade S
Normal basal fertilizer | 2.10 2.77 1.87 2.25
Much basal fertilizer 2.79 5.19 ! 7.98 2.58
' !
Topdressing at the panicle - . .
formation period 2.70 3.36 6.06 3.61
T‘;‘,"Jgj‘"‘g at the booting 2.56 2.07 1.63 2.45
B Sheath+stem -
Normal basal fertilizer 5.78 5.05 10.83 +4.49
Aug. 8 Much basal fertilizer 5.69 5.93 11.62 4.08
Topxlressing at the panicle =
formation period 5.71 5.99 11.70 .59
‘Toplressing at the booting ; . o . ;
slage 4.92 | 6.32 11.24 1,52
__Ear
T [
Normal basal fertilizer | 1.64 | 3.00 7.61 3.56
Much basal fertilizer L4246 8.91 3.35
Topdressing at the panicle i - ' i -
formation period ] 6.17 2.67 8.81 ! 3.3
| Topdressing at the booting : 3.71 | 5.95 i 9.66 2.83

stage
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Date of S Reducing ! Non reducing | Total suga;' G ! e rs
sampling Treatment sugar (%) | sugar (%) i (%) i Crude starch
- Leaf-blade ) T T T
I
Normal basal fertilizer ! 1.75 4.86 ! 6.61 l 3.20
Much basal fertilizer ; 1.39 6.57 ’ 7.96 3.07
Topdressing at the panicle ‘; - - } o 1
formation period : 1.49 6.27 : 7.76 i 3.16
Topdressing at the booting | - - | .
opdressing g 136 518 | 6.5 3.01
— __Sheath+Stem "7 I
Normal basal fertilizer . 6.06 8.44 M50 6.0
Much basal fertilizer . 6.21 9.97 15.21 \ 3.9
Aug. 19 ‘
Topdressing at (he panicle .
formation period l 6.06 9.42 15.48 G. 10
Topdressing al the booting - .
stage ! 4.67 7.9 12.61 6.53
R } e ~ B
Normal basal fertilizer | 1.72 E 1.96 i 3.68 ! 3.86
) ! i !
Much basal fertilizer | 1.85 ; 1.69 3.54 ? 1.51
Topxiressing at the panicle i . . - ! - ro
‘ formation pcriotl i 1.72 1.82 3.54 ! 5.68
- . . , i
| Topdressing at the booting | a a7 : =«
| stage : 2.16 1.71 3.87 ! b 24
T Gmwm
? Normal basal fertilizer ' 0.07 1.45 1.52 I 59.87
| Much basal fertilizer L 0.0 1.21 13t | 0.3
Sept. 30 t'l‘pd e at 1l - ‘ 1 i
opdressing at the panicle - : . ! -
formation ]X‘riod 0.15 : 1.26 N 1.41 67.40
'I'i]:fre:s‘.smg at the booting 0.13 1.38 1.51 60.52
stage i
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July 20 July 29
Date

(1}; Normal basal fertilizer
(273 Much basal fertilizer .
i3); Topdressing at the panicle formation period
(1); Topdressing at the hooting stage
L. ; Leaf —Dblade
S ; Sheath - stem
I ; Ear
Fig. 5 Effect of nitrogen topdressing on the
amount of total sugar in plant tissue
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Summary

How to apply the nitrogen fertilizer in the
cool weather is one of the most important pro-
blems of rice production in Hokkaido.

For example, it decreases the grain yield to
use much basal fertilizer in the year of the
low-temperature.

From these results, it was recommended that
the sum of the nitrogen fertilizer was divided
into two parts, the base and the topdressing,
and apply the latter at the various growth
stages.

Recently, the topdressing of the nitrogen
fertilizer was studied to get the maximum
grain yield.

With these backgrounds, the authors made a
study of the growth status in each stage and the
yield constitution factors, which the topdressing
influenced.

Rice plant samples in each growth stage were
chemically analyzed.

The results were summarized as follows;

1) The topdressing of nitrogen fertilizer
brought the elongation to rice plant height and
the increase in number of tillers, and these in
the topdressing were higher than the control
plot (normal basal fertilizer).

In these factors, the effect by the topdressing
was remarkably recognized at the tillering stage
and the panicle formation period, however, it
was not markedly recognized at the booting
stage.

2) As a result of the topdressing treatments,
the plant weights were increased at each grow-
th stage, and the treatment increased the
weights of the leaf-blades, the sheath+stems,
and the full grains at the harvest-time.

As for the effect of topdressing to the yield
constitution factors, the topdressing increased
the number of panicles per hill and the number

_of spikelets per panicle at the tillering stages

and panicle formation period.

On the other hand, the treatment plot at the
booting stage increased the percentage of ripen-
ed grains at the harvest-time, even if the
weather was cool.

3) The nitrogen metabolism influenced by the
topdressing of nitrogen fertilizer, was evidently
better than control plant in each treatment,

Consequently, immediately after the topdress-
ing the contents of total nitrogen, protein
and non-protein nitrogen the leaf-blades and
sheath + stems and amide+ammonia nitrogen
fraction of non-protein nitrogen in the latter
were increased by the treatment.

In the tillering stage and panicle formation
period, the topdressing increased the nitrogen
concentration in rice plant since the panicle
pregnancy period.

In the booting stage, it increased the nitrgen
concentration in the rice plant since the heading
stage.

4) The contents of total sugar and reducing
sugar in the plant tissues were decreased
immediately after the topdressing, but those
contents increased inversly in the ripening
stages and those cxceeded the control.

By means of the topdressing, the crude starch
contents in the leaf-blades and the sheath+
stems was less than the control in each of the
growth stages.

But, the percentage of the crude starch
contents were from 60 to 70 % at the harvest
and it was more than that of the control.





