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The amount and timing of irrigation are determined based on soil moisture
and evapotranspiration, but in island areas where water resources are limited, efficient irrigation
is required in consideration of the condition of plants. In this study, the timing of irrigation was

determined based on leaf internal CO2 (Ci), meteorological data, and soil moisture, and an attempt
was made to optimize water utilization efficiency. First, we developed a non-destructive and
continuous measurement Ci cup, and examined whether Ci could be incorporated into the control system

as a target for irrigation control. Next, we measured gas exchange and changes in Ci due to water
stress, and accumulated data for the development of a Ci-based irrigation control system. The
materials used were Mexican sunflower of C3 and sugar cane of C4, and the transpiration rate, sap
flow, and diurnal change of Ci were measured at the same time.

€02



CO;

G
Ci
G
1.
2.
3 G
1D E Yw

Lauer and Boyer (1992)

Ci CO;
(Ci=C4-Algs)
Ci
Ci
Ci
Boyer and Kawamitsu (2011) G
G
On/Off
G
& A/Ci
ANU  G. D. Farquhar
Ci
Yw &
_pF
1C D ¥m Yw
& & (

Cs Ca

1E

A

2017



29

1000 umol m? st

2,3

A

co: ExE [ s reamE T |
TELT T

vty VS RIp %

G .ummlm [

KT >3 v )LAIE €71y T (rimE8)

B 20X—=5—F)

CO,HZ5HiE

Time

pF

136

m19%128
| @20%18
A20%2R
[| 20438
020443
X20%6 B
|| 0204783
020488
[ 4204983

HA BLERE (umol m2 s1)

7 BN i

miE

KEFREE (pmolm2s1)

0 500 1000 1500 2000

B2 HrOFEBRD KK ERMR " OFMHEIL.

60

" #2000 |

o
o

B
o
T

w
o

N
o

-
o

KB RGERE (nmol m? s1)

0.0 20 4.0 6.0
FEMOERE (mmol m2 s°1)

E3 HhoFEBEDKEFOREEEBEEDRMR

8.0



1000 40
1 A K n
- U L 1 o
£ \ \ \ \ 1 30
2 500 } -
U / i { 20
& ‘
m |
0 10
10/28 10/30 111 1113 11/9 1113 1119
6 14
—298EM
~ * —295SF 112
o 4l 110
E {08
o I
£ {06
E L1/
{04
-
% l {02
0 . . . ; ‘ ' 1 . : - 0.0
10/28 10/30 171 1173 1/5 17 11/9 1111 113 1115 117 11119
5 18
4 Pot Weight 417
w3 16
pF
2 15
14
111 1172 1173 11/4 11/5 11/6 117
6 14
— 2957k \
= sl ——298SF 112
w
o8 -
E 4t 1.0
S {08
E 3 -
E { 06
® 27 {04
%
Tr k 402
0 0.0
11 172 173 11/4 1/5 1116 17
pF
5 17
4 16
“5_ 3 15
2 14
. . . . . 13
11111 11112 11113 11114 11/15 11/16 1117
6 14
= 5 — 208 % E ——208SF 112
o 4
E 4t 1o
° {08
E 3|
£ {06
® 27 104
)
1 {02
0 0.0
1111 11112 11113 1114 11/15 11/16 11117

pF 4.0

11

KR (C)

H$yF7n— (gs)

vhEE (Kg)

K

#y770— (gs')

yhEE (Kg)

R

HvFon— (gs)

15



4 mmol m? st

Cs Cs CO2 Ci
Ci Cs Cs
CO; Ci-m Ci-m 10 20 umol mol*!
160 300 pmol mol?
1000 umol mol-? 500 pmol mol!
8
1200 1000
—Ci-m —~Ca Solar (Out)
1000
g s _
E f
E 600 500 =
« o
8 400 ’ £ R @
0 i L C Aol i ; A o
10114 1015 1016 1017 10118 10119 10120 10/21 10/22 1023 1024 10/25
100 6
_ 80 | —Ci-m 5
5 —PpF
E 60} 4 5
o
15
= 40 3
o)
© 20t 2
0 . . . . . . . 3 . 1
10/14 10/15 10/16 1017 10/18 10/19 10/20 10/21 10/22 10/23 10/24 10/25
C. CO; Ci-m , CO;
Ca SR F
600 —Ci-m ——Ca pF:Nitobe 6
500 5
s . {\\\ A =
E 400 T T et 4
©
S
= 300 | 3
o~
o
O 200 2
100 . . . 1
11/30 1211 1212 12/3 12/4 12/5 12/6 1217 12/8 12/9
C3 CO, Ci-m s CO, Ca
F
8
9 9 23 pF 10 4
5,6
15 40
Sap Flow (E#8%) —SapFlow RpF-A
= {35
172} P
)
2 40 “ h f\ fy 130
H w
2 A « 125 &
Q.
§ |
05 | 120
U U UU'\ "
0.0 . : . 10
9120 922 924 9126 9128 /30 1072 10/4 10/6 108
9 F



9 8 0 6

LE Lu Trong DINH Hoang Thai TAKARAGAWA Hiroo WATANABE Kenta KAWAMITSU Yoshinobu 59

Whole-plant and Single-leaf Photosynthesis of Strawberry under Various Environmental Conditions 2021

Environment Control in Biology 173 180
DOl

10.2525/ecb.59.173

Le, L. T., Dinh, H. T., Takaragawa, H., Watanabe, K., Ureshino, K., Kawamitsu, Y. 86

Photosynthetic responses and reproductive ability of strawberry following sunlight application 2021

in a plant factory closed system in subtropical Okinawa

European Journal of Horticultural Science 590 598
DOl

10.17660/eJHS.2021/86.6.2

Le, L. T., Dinh, H. T., Ureshino, K., Yamamoto, M., Kawamitsu, Y. 65(1)

Improved reproductive growth and fruit sugar accumulation in strawberry through manipulation of 2021

phosphorus concentration and light spectrum under plant factory conditions.

Tropical Agriculture and Development. 29-40
DOl

Watanabe Kenta Takaragawa Hiroo Fukuzawa Yasunori Ueno Masami Kawamitsu Yoshinobu 90

Relationships between Water Balance and the Growth and Yield of Ratoon Sugarcane on Minamidaito 2021

Island

Japanese Journal of Crop Science 324 333

DOl
10.1626/jcs.90.324




13

2020
20 26
DOl
10.11248/nettai .13.20
T. 13
2020
8 19
DOl
10.11248/nettai .13.8
Watanabe Kenta Takaragawa Hiroo Ueno Masami Kawamitsu Yoshinobu 10
Changes in Agronomic and Physiological Traits of Sugarcane Grown with Saline Irrigation Water 2020
Agronomy 722 722
DOl
10.3390/agronomy10050722
Nakabaru Mai Hoang Dinh T. Watanabe Kenta Takaragawa Hiroo Yabuta Shin Ueno Masami 24
Kawamitsu Yoshinobu
Responses of leaf gas exchange rate to acute soil drying in Jatropha curcas L 2020
Plant Production Science 1 10

DOl
10.1080/1343943X.2020.1730699




12 2

2019

65-72.

DOl




