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Identifying the effect of silica on rice production and development of silica
management practices in Africa
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Multi-location trials in this study demonstrated for the first time the
positive and significant effect of silica (Si) application on rice yield on highly-weathered soils
in Africa. We further identified that the Si application effect was particularly large when it was
combined with N application and in upland rice fields relative to the lowland rice fields. In
addition, the analysis of 299 set of grain and straw across Africa showed high correlation (R2=0.
837) between Si concentration in grain and that in straw irrespective of field environments or
management practices. The result suggested that the Si concentration in grain can be used an an
alternative Si-deficiency indicator easier to collect and analyze than the conventional straw Si
concentration.



Si Si
Si
1,2)
Si
Si
Si
Si Si
Si
S
Si
Si <5%
3
S
S S
S
2
34 11
23 T1 T2
N T3 Si T4
N Si 4
S
N 5gm? Si
SO, 20 g m?
1
IRRI

Standard Evaluation System for Rice

Si
s 9
Si
Ferralsols
2 3
Si
Si
7 299 90
209
34 0.54
6.20 t ha™ pH 1:25
41 64 51 45.4%
0.81 6.01% CEC1.4
17.5 cmol kg*
S 13.8~117.5mgkg*
S 29.1~1889mgkg*
1
b n=99)

(0] 40 80 120 O 50 100 150 20C
Si (mg kg™?) Si (mg kg?)

n=33 Tsujimoto et al. 2014

T4 269tha’ >T2 249tha’ >T1 211
t hat TL T3 224that
S
T3
T4 S



S n=11
T2 T4 0.26+ 0.16t
ha* + 19.8%
T2
T4 -0.15~0.91t ha*
2
1
S
2
t hat
Tukey
(n=11)
4 5 19.8+8.6%
0.26 t ha't
3
2 b / a
c bc
1 | .
o A
T1 T2 T3 T4
N i N+Si
(n=23)
6.8+9.0%0
4 - 0.17t ha?t
34 c C
2
1 4
0O 4
T1 T2 T3 T4
N Si N=+Si
n=34
Si T2
T4 S 14.4%
S T4 S —T2
S /S
25.9+ 29.3% +
S T2 T4
S T2

232% 518% T4 239% 5.41%
S S

1000
Si
Si
Jasmine85
3 16.1 25.9%
Si
IR64 S
3
@ IR64+Si @ Jamine85+Si
0O IR64-Si O Jasmine85-Si
8 - a a
a b b ab
g bbb ccd aba
4 -
2 -
0 - | |
‘16 17 17
3
Tukey
n=4
Si
299
Si
Si
Si



Si%=
2.7734x Si% -0.2151x (
2 83.7%

Si%)2

S <5%

S <2.17%

10

Si%

.
2 'm' y =-0.2151x2+2.7734x

R?=0.8368

0 2 4 6
Si%

Si n=299

1) Tsujimoto, Y., Homma, K., Shiraiwa, T.,
2010. The effects of soil drying and rewetting
on rice growth in lowland aguatic Ferralsolsin
the southeastern forest region of Madagascar.
Plant Soil 333, 219-232.

2) Tsujimoto, Y., Muranaka, S., Saito, K., Asai,
H. 2014. Limited Si-nutrient status of rice
plants in relation to plant-available Si of sails,
nitrogen fertilizer application, and
rice-growing environments across Sub-Saharan
Africa. Field Crops Res.

3) Dobermann and Fairhurst, 2000. Rice:

Nutrient disorders and nutrient management.
IRRI, Los Banos, Philippines.

4 1970
pp. 278-280
5) 1986
57 (5) 515-517.
0
4

Tovohery Rakotoson

2017
2017
132
2017
Tovohery Rakotoson
2016
2016
2
2016
1
R 7
SRI
pp. 172-196 2015
o 0
o 0

1 Tsujimoto, Y., Dogbe,
W., Effect of water stresses and silica
fertilization on heat stress and
production of rice in West Africa.

MINCERnet 2018 1

@
TSUJIMOTO, Yasuhiro
20588551

@

A

)

Dr. Tantely Razafimbelo



Dr. Tovohery Rakotoson

Dr. Wilson Dogbe



