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Development of a real-time response curve estimation of the canoEy net
photosynthetic rate to the CO2 supply rate in a ventilated greenhouse

Fujiwara, Kazuhiro
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Even in a highly ventilated greenhouse, a greenhouse manager would supply

C02 to the greenhouse if it were cost effective to supply CO2 at a certain rate. However, for a
ventilated greenhouse, no useful index or criterion exists for the assessment of C02 supply cost
effectiveness. We developed a response curve of the canopy net photosynthetic rate (CNPR) to the C02
supply rate (CSR) for a ventilated greenhouse on a cost-effectiveness assessment basis. To create a
real-time CSR-CNPR curve for a short interval, PPFD, RH, temperature, CO2 concentration inside and
outside the greenhouse, the number of air exchanges per hour of the greenhouse, CNPR during the day
must be recorded for a short interval of more than 10 days after plants are transplanted into a
greenhouse.

Co2



CO,
CO,

CO;
CO,

CO;

CO,
CO;

CO,
CP

CO;

CO;
2019

2020

31CP

CP
Pn

Pn
CP

3.2CP
CP

CO,

CO;

CO;

CO,

CO;

CO;

CO,
2
CO2 CO,
CO,
CO,
CO,
CO,
CO;
CO, -
CO,
CO,
CO; CP
CO,
CO,
CP
CO,
CcpP
CO,
Pn
CO,
PPFD
+£100 umol m?s? +£3.0°C +0.5kPa
CcpP
Pn
Pn
1 CO,
A/D CO,
Arduino Uno PC Pn



CP 5

CO,
PPFD CO,
A/D PC CO,
P, 5 2
n>5 CP
3.3
15 m?, 44 m?3
40 ,2019 9 2019 11 4
12 3 30 6-18h CO,
11 4 0 2 CP
5 3 10
CP Pn CO; P,
cP CO,
CO,
[ PPFD (B51) [mol m 5] | P
=) T<15[°C|: R ELE (FEHBR)
882 H [Pa) ISST<30[°CEI25H" (apa oy
(AaxtEEZRHE) 30<T [°C]: 18.7 h!
CO, i FAEE:
S [mol s71]
I7RYT
7x70—
ayvro—3 BRiE2S
_Eﬁ%?# o | Timer
{ xcli.] 307305
Co,
BER/SCORE: | REE BPETSEAMSE 522
C;p/ Cyy Imol mol!] BRERASTHE:4m’, KER: 15m?
1

YFZILEA L (sﬁl‘mm)_ THERI

CPﬂﬂﬁ’é#E?‘évxv—Awﬂﬁ ]
*m"i mhmEHE |
(25&%) s Aymiter B |

———— CO, i F & B o
SIS | ke B e - o8 - crmmie

«—— TRdrsd
(Ardumo) T\l/ rl

g

2CO; -



CP

.. M Ml

1 )
, P — (155, BRE) (55348, F191H)
(5” :& o):‘tﬁﬂ':*ﬁt\r Now: 2019/11/12 10:32:32
1 7)[’ A—G PV: 2019/11/12 10:32:00
J 9 4 Eﬁ) Ave :2019/11/12 10:30:00
T, 500F o o Preseft Values
PV(1 min) Average(5 min
2 PPFD:| 1132.5 1125.5 |umoim-2s-1
f-: Tin: 29.6 291 ©
.é RHin: |  63.6 63.0 %
g VPDin:| 1.5 1.5 kPa
f_-— Cin: | 444.2 456.1 pom
2 Cout: | 418.4 418.8 pom
% N: 12.5 12.5 h=1
= V: 1771.3 1774.4 mal
. L s: | 336.8_|{T490.5 > CO,HEFAEE
0 200 400 ] 600 800 I-()l(}() 1200 1400 dc_dt: 0.0 e
CO; supply rate [umol s™*] Pn: 279.9 Pn ;E{.
"Dejavu Data" retrieval criteria Data retrieval criteria for Growth curve estimation
PPFD: 1125.5 +127.9 $jumoim-2s-1|| PPFD: 1125.9 ; +/127.9 ;‘wmlm—Z =1 Cin: 418.0 ;}t 32.9 ;*;cm Refresh
Tin: 291 +36 < c Tin: 29.2 E + 3.q Q he |Cin-Cout|: +/999.9 ;wn Settings
VPDIn: 1.5 %048 3 VPDin: [1.76  3%[0.48 3 wra
TOXT - TABREEH EREBEWMEDT—2BRREH
3CO; -
Python 3.7
CP 30
4
CP
COz COz
CO.
COz
CO.
CP
1 CO.
CO.
CO, 100 pmol mol* 1
CP CO.
CO. 1 CO;
CO.
CO.
CO. - CP
COz COz

CO,



Kazuhiro Fujiwara and Yuki Ohshima

Real-time response curve estimation of the canopy net photosynthetic rate to the C02 supply rate in a ventilated greenhouse

International Society for Horticultural Science (GreenSys2017)

2017

co2 @

(2018 )

2018

co2

(2018 )

2018

co2

(2019 )

2019




Takasi Kawashima, Ryo Matsuda and Kazuhiro Fujiwara

Improvement of the real-time response curve estimation of the canopy net photosynthetic rate to the C02 supply rate in a
ventilated greenhouse.

American Society for Horticultural Science (2019 Annual Conference)

2019
02 -
(2019 )
2019
02 -
(2020 )
2020




