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Effect of water management during the rice grain filling period on the nitrogen
environment of paddy fields and the rice grain quality

Nishida, Kazuhiro
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To understand the effects of water management during the grain filling stage

on rice grain appearance quality, the effects of the water management on the nitrogen environment
in a paddy field and the nitrogen contents of rice grain were investigated. The following results
were obtained: 1) the effect of water management on the rice grain quality was caused by the changes

not only in the thermal environment of the paddy field (temperature of rice) but also in the
nitrogen environment (nitrogen contents of rice); 2) the effect of the water management on the
nitrogen contents and the quality of rice grain depended significantly on the temperature and
nitrogen concentration of irrigation water, and (3) applications of water management that decrease
paddy water temperature using low nitrogen concentrations of irrigation water may worsen rice
quality due to decrease in nitrogen (protein) content in rice grain.



ICT

20 1

GPC
20 Tw Ta

Tw
FN

1 a ((©)

NS

BBWG

GPC

AlC

GPC
Nw



1d &M
BBWG GPC

@ (b
32 32 3
a5 F —h— Tw | ] 50 F D\C\ ——Tw| ]
F T, (28.0 °C) L2—NW] T (28} °C) L= XW
28 F 1, 28 F =P
026 F Ishikawa 26 F ]
Eu f 1 2 E Tokyo 1
=~ :— ............... i 1 E ] 1
2 f T;(23.2 °C)] 2k ]
0 fa—t—n—p 1 20| T(0838°% ]
18—ttt 0 18 Bl
O @ & ® ® 0 50 100
= 7 Locaton Distance from the inlet (m)
@ CHS 5
: 50 F 1
50 —&—BBWG 0 Tokyo ]
—&— GPC [ 1
~ 40 F 40 F 1
S Ishik 17 [ i 7
ot + Ishikawa 30 F ]
g 0F t | #—BBWG 1
A2 F 16 2} —0— GPC ]s
10 f 10 f gy o —" ]
0 1 1 1 1 5 0 : PR ST T S T S T T i 5
D & B @ 06 0 50 100
' Yocation ~ Distance from the inlet (m)
@(b)(c) Tw Nw
BBWG GPC Ti
Tw Ta
BBWG Tw NW NF GPC
BBWG
GPC
Tw NS NF
Tw BBWG
GPC Tw GPC
BBWG
GPC

©

®
50

40
30
20

10

0

3
T, (28.2 °C) 2
3 . —o—Tw
F Ibaraki O— Nw 1
o-0—O0——o0
1 " 0
50 100
Distance from the inlet (m)
’w/./. 8
Ibaraki 15
—8—BBWG
—O0— GPC 16
: 5
50 100
Distance from the inlet (m)
(d)(e)(f)
Ta
GPC
GPC
BBWG GPC
BBWG

BBWG

Nw(mg/L)

GPC(%)



GPC (%)

BBWG (%)

60
A Jshikawa
20 ® Tokyo @’oo
40 O Ibaraki CP
30
'y
20 ag 4
10 A
0 4
18 20 22 24 26 28 30 32
Tw (°C)
9 [———&ishikawn
t mu - lTokyo.
OTlbaraki
8 m . .
t " a .
) E = Hm l.
i 4 ©
6 T A ﬁo
. A
5 [ . 1 Y VEEN PN B Y
18 20 22 24 26 28 30 32
Tw (°C)
2 Tw
BBWG Tw
—
Positive correlation
-——

Negative correlation

BBWG

BBWG

C 60
E : A Jshikawa
E  Alshikawa
E 50
f = Tokyo a 8°Qp : 1;301‘?1(\_’]_
F  OlIbaraki 8 40 @0 Toar
30
3 A 4
E A ’ ) 20
AN, ‘LJ 3 ’
.............. 0
25 26 27 28 29 5 6 7 8 9
Ta (°C) GPC (%)
9
o o ) a
[ | A Ishikawa [ |
8 M Tokyo
o Y .
u] .. . Olbaraki
-
Og . A
A Ishikawa 6 ‘
M Tokyo
1 1 1 o Ilbarﬁkj 1 g i 1 i L
0 10 20 30 40 0 10 20 30
NS (kgN/ha) NF (kgN/ha)
Ta GPC
NS NF GPC

N
(NS)

T

@f

~

©\ erc 2 —»  BBWG

FN



12 10 0 6

Nishida Kazuhiro Yoshida Shuichiro Shiozawa Sho 20

Numerical simulation on effect of irrigation conditions on water temperature distribution in a 2022

paddy field

Paddy and Water Environment 199 214
DOl

10.1007/s10333-021-00884-1

Nishida Kazuhiro Yoshida Shuichiro Shiozawa Sho 245

Numerical model to predict water temperature distribution in a paddy rice field 2021

Agricultural Water Management

106553 106553

DOl
10.1016/j .agwat.2020.106553

88

2020

805 808,al

DOl
10.11408/jjsidre.88.10_805

88

2020

809 812,al

DOl

10.11408/jjsidre.88.10_809




87

2019

1_219

1_226

DOl
10.11408/jsidre.87.1_219

21 0 3

2022

2022

Kazuhiro Nishida , Yushi Matsumoto, Tadashi Tsukaguchi, Shuichiro Yoshida

Effect of water management during rice ripening period on rice grain protein content and quality

PAWEES2022 International Conference

2022

Kazuhiro Nishida

Water management to control paddy heat and nitrogen environment for promoting sustainable paddy farming

The XX CIGR World Congress 2022

2022




2021

2021

2019

2019

(Tsukaguchi Tadashi)

(40345492) (23303)
(Yoshida Shuichiro)
(90355595) (12601)







