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Effects of a Combination of CO, Enrichment and Daytime-heating on Greenhouse Environment and Fruit Yield of Eggplants in
Forcing Culture in a Region with Winter Low Daylight Conditions. KOGA Takeshi, Keiko INOUE and Takaaki ISHIMATSU (Fukuoka
Agriculture and Forestry Research Center, Chikushino, Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. For. Res. Cent. 7: 66-73
(2021)

The effects of CO;, enrichment and daytime-heating on the environmental conditions in a greenhouse, and on the yield
and profitability of eggplants in forcing culture in a region with winter low daylight conditions were investigated. CO concentration
in the greenhouse was increased by CO, enrichment with minimum CO- concentration set at 800ppm (ventilation time at 400ppm) from
8:00 to 10:00 and 400ppm from 10:00 to 17:00. And, the temperature in the greenhouse on cloudy and rainy days was increased by
daytime-heating with heating temperature during the daytime (8:30 -16:30) set at 20°C. Photosynthetic rate increased with the rise in
CO, concentration (200 - 800ppm) and air temperature (14 - 22°C) in the region with winter low daylight conditions, thus the values
set for CO; enrichment and daytime-heating were suitable for increasing photosynthetic rate. The combination of CO; enrichment and
daytime-heating accelerated the growth of lateral shoots and fruit, and the number of harvested fruits, marketable fruits ratio
and marketable yields of eggplant variety ‘Chikuyo’, were higher than those of the controls. The combination of CO, enrichment and
daytime-heating was effective for improving the profitability of eggplant in forcing culture.

[key words: air temperature, CO, concentration, eggplant, marketable yield, photosynthetic rate]
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WIZE X 0.05mm OEE T L AERBIEL, NIEY 7
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A 10 BIZ, #AlE 175cm, BEM 60cm, 1 5efE X CEM
L, EHEVE 4 AL TTHE Lz, BEAE 1K
4¥R 3L LT-, EEEL LTN, PO, KO0ZZNTH
aX7- v 3.3kg, 4.3kg, 2.5kg ZYEMBTICHEA L, BAE
LLTENEFN aX/=v 3.6kg, 3.1kg, 1.5kg & 10 [A]
WA CmEA L7z, BKF 22— EIITOHEE 20cn
WCRE LTz pF A—F— (KEHE/ATE B ) ofF
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BATEE CICE L7- Bk o BRTERIE B2 & L TR
L7z, F72, TNENOREORIENOIEE TIZEL
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B -+ B FRANE R, CO, Jiti i iX T3 B HANED AT H
HPHER B L ORRBX O 3 XKA23RIT7-, Co, A
HEE L THRAE CO, R R EZTIT 1 AT OFRE LTz i
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F1R COL,EASLIVBHMENEELBHDARFEY 0, RESELURE

0, " (ppm)

SR (C)

HBREFK BRI 12H 1H 2A 3H 1A 128 1A 2H 3A 1A

20144 CO Bt + B HnE X 539 530 472 439 403 22.8 24.3 25. 2 26. 4 28.6
CO, it FH X 553 533 485 446 403 21.2 22.0 23.1 26.0 27.9
S FRIXC 339 300 377 381 396 21.1 22.2 23.3 25.9 28.3

20164F  COfEH + H HmE X 567 504 506 439 402 23.7 23.0 24.0 24.5 25.1
H HmE X 326 290 321 327 382 23.8 22.8 23.8 24.3 25.0
Xt HE X 326 298 335 336 377 23. 1 21.5 23. 1 23.7 24.7

1) 8 30 43y~16 I 30 4312 5 4y IR THIE L 721 o S 4iE

B 2T 2014 HEEHEI L TN2016 FEEHE DMK HIZ (2) BERE

BU2HBHMBOFEREAFOAREHSIEZ R L
7o 2014 FFEM CIEIXBEK OFEHKIEIL 18.5
~ 20.9CTHo=DIZx L, CO,HifH+ B FINEX DI
PIRIRIL 22.2~ 22.7CTHY, HHFIMRIZE > THH
DRI 1.3~3. 7C L5 L7z, 2016 EEHIZHB W
Tbh, IREXTIE 17.4~ 19.0CTH-o7=DITHt L,
CO, fi 0+ B P ANER Tl 20.6~ 21.3CThYH, A
MHRICE 2T 1.8~3.5CERLZ, ENKADOAK
IL2014 4 ERET41 B, 20164 ERE T34 HTH Y, 2014
HEEMO T ML L, HHRINEICE LZRERBRMEE R
I 2014 HFEERE CITRX O 1.20 %, 2016 FEMET
X L 13 Tho7z (F—HIE) .

2014 &
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A
22.0 t 0. 9
o 2koy 19.9  Lae
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® 190 f cose LTI
80 L — O, i + P R X
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1) 8 HF 30 43~16 Ff 30 4312 5 4 MG CHIE L 7=l 0 il
2) O WIXHZ, HBEEEMA 3 0OFELITOH (7 AF A
P EHANE) (23T, 8 B 30 4y ~16 WF 30 43 IZHE i
N1 EB@ LA 2 ERKA & L

2014 FERIZRBT B CO, i I L OVH IR O A N
B O BRTE IR B £, UHERT 22 A £ds & ONHE -850 &
TR AE 2 FIORLE, M ORISR B T 12
~ 2 FIZHBWT Co, fii H + B HANER, €O, e X, *t
WX DIEIZE o7z, WHERTZE R 12~ 2 Aizkn
T CO, i+ HHINEX CHBX L 0 EnoTz, IR
Bt 12~2 HiZBW T Co, fit -+ B FRInEK & Co, fiti
KTxBX LY%<, G Tix co, i+ B HIEX T
STHRX LD Zhhoiz,

2014 HERIZRB T B CO, i I L OV H IR O F HEH
PE AL R RIS L ORE S BRI MIE T A 3 RITR
L7=. PSRRI 3~ 4 FI2BW\T COo,Jti A+ B HhnikE
K CEMNolz, FEmBIEIT 12~ 2, 3~ 4ABX
NEFHCHRBRR B TENRD b, COo, fif+ B i
K TxHBX LD Lnoiz,

2016 4ETERIZ ISV % CO, fit Al 3 X OVH HIME O 3
B D BRTE IR B £, UCHERT 2 H #ds L ONMUHE R4 &
ETHEEE 4 RIOR L, M OBIERE B T 12
~ 2 2B\ T Co,fii H + A FANER TR XL 0 &
ST UIERTEL AT 12~2 BIBWT Co, MM+ B
IR TR > T2, IHERET 12~ 2 A 123\ T CO, Jife
A+ BEHFIMEXTLL, 3~ 4 A L& co,fEm +
AR X TR LD 0oz,

2016 4FETERIZ ISV 5 CO, f Al 3 X OVH MR O F )
Pa AR L ONE L BN BIC RIS T RE ALY 5 FIOR
L7, PSERIT 12~ 2 A 2BV T Co,f M + B FniE
RCHBX LY E»o72, FEMEIET 12~ 2 A
WC CO, i+ B HINER %<, AT Co, fiH+
HHIMEX THEBX LD Z0ro7,

(8) INEEMHDRE

CO, i F B L OVH HANRICR D UZRPEORE (102 4
720) % 6RKIR LT, 2 MEOREMLEINED Y
EA S, CO, Ji i+ B AR O AT BIX & g L
T 1,365 FH#@INLE, —F, &L LT, €O, it
& OWAMERE A 70 T, CO, ji FHEREBHE A 86 T-M,
H AR o BREN 2y 83 TN L7, BGERRE 1L 410
THBEML7Z, AP AEERER LI OIRTEREZ 2L
g1 & 716 THOIE B #I LT,



F2RK COL,EABSIUAPMENHEEASEDORTERBAR, NERAERME L UIERE (2014 5F)

- (B0 BAERRE A2 (R) INHERT3E %Y (H) U A (s - m®) _
10~11H 12~2H 3~4H 5~6H 10~118 12~2H 3~4 5~6H4 10~11H 12~2H 3~4H 5~6 ait
COLJiti FH -+ B HANE X 20.4 41.52” 38.7 34.3 20.8 28.3a 24.6  20.0 21.5 52.9a  55.2 68.0 197.6a
COHti X 20.1 46.7b 40.5  33.2 21.1 29.6ab 24.4  20.0 22.0 48.9a  53.8 66.8 191.5ab
22.8 51.0c  42.8  33.3 21.5  32.0b  24.9  20.8 20. 2 41.0b  52.3 64.2  177.7b
ﬁﬁﬁﬁiﬁ“ ns ok ns ns ns ok ns ns ns * ns ns *
CO. S F & B R O ERIAR X 12~4 A
FhedH DV (n-1) WAL OBIFE B 2> 524 BIZBATE L7- n B OBRE B TIZE L= B3
BAfE D DUEE CIcE L= B
sk, KIZIEI 1%, BN KETHEEDY, ns I TAEERL
R ZRIC 5% KETHEZH Y (Tukey DL EILEHRE)
E3X COL,EASLUVEFNMENOERLBRREESLJUBRRNE (2014 &)
Sk PR (%) P R (kg - m %) _
‘ 10~117 12~28 3~4H 5~6H 10~11 12~2H 3~4H 5~6 £F
CO b + A HOIMEX. 944 95.2  93.3a% 92.3 3.2 6.8a 6.8a 9.2 26.0a
CO it FA X 97.3 92.4 87.7b  92.2 3.3 6.0ab 6.1b 8.6 24.0ab
TR IX 97.5 92.8 85.2b 87.5 3.3 5.2b 5.8b 8.6 22.9b
ﬁﬁkﬁ:}ﬁ” ns ns * ns ns *k skek ns *

1) CO.fifi i & H PN ORI 12~4 A
2) #%, *IZNTN 1%, bW KETHEEDY, ns ITAEERL (FENERITY EZLEBRELITHRTE)

3) BRIG SR 5% KETHEED Y (Tukey DL ELEHTE)

B4R COL,EABLUBHPMENHEREAKOFMEMREY, NEMEARE X VIRERE (2016 £)

- (IR DBITERIRE A4 (R) ILHEFTSE A 3° () ILHER AL (A - m 2 _
10~11H 12~2H 3~4f 5~6H 10~11H 12~2H 3~4H 5~6H 10~11H 12~2H 3~4H 5~6f H&f
COL it I -+ A HIIR X 17.7  42.02” 39.2  29.7 21.7 25.0a 22.0 18.3 32.6 54.5a 55.1a  82.1 224.3a
A HIE X 17.2  44.7ab 39.7  26.7 21.5  27.0b 22.7 17.6 32.1 47.3b  51.0ab 80.9 211.3ab
KHRX 18.7  50.7b  40.4  30.6 22.0  27.3b  22.7 18.4 31.1 45.2b  46.8b  77.1 200.2b
ﬁ}%ﬁ(j}ﬂi“ ns ok ns ns ns Hok ns ns ns ok * ns *

CO, FE R & B FiE oo LR AR S 1% 12~4 A
FkH D (0-1) WAL OBRTE B 2> 54 BIZBATE L7z n AL OBIfEH £ CICE L= B

BATE D SHUNHE £ TICE Lz B
wk, ¥ IZNEN 1%, 5%NKETHEZEDY, ns ITHBEERL
BB 5%KETHEZESD Y (Tukey DL E LI TE)

B5& CLEASLIVAPMENHELARRESSIUVERRINE (2016 £F)

%ﬁgﬁzl) PEE R (%) PRI & (kg - m %) _
10~11H 12~2H 3~48  5~6} 10~11H 12~2H 3~4)]  5~6} a3
COo fiti F + H HmE X 94.7 95.3 ¥  95.3 95.7 4.3 7.3 a 7.2 12.8 31.6 a
B HIE X 95.9 91.6 ab 94.8 95.0 4.3 5.5b 6.5 11.8 28.1 ab
XX 94. 1 89.0 b 91.8 92.5 4.1 5.4 b 6. 4 10.9 26.8 b
WA ns * ns ns ns *% ns ns *

1) CO.fEm & B H R OB 1% 12~4 H

3) RIFGHIC 5% KETHEEDY (Tukey DL EHILEMIE)
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CO. ﬁ'@ﬂﬁ + ER 7

oA ke

(t, M. 710a)
A P i SR 28.8 24.9
P i SR A 10, 080 8,715
IASEM (A) 1, 365 -
R CO i FF 5 8 Dol A i 2 2™ 70 0
CO, it F Rk 2 86 0
H R ke ) 83 0
HR7E 2 410 -
REHM (B) 649 -
& W — ® 716 -

1) %3 %, %5 ROGFMRIEDFEIH

2) 2014~2016 4 D& FFE T A2 O MRS 2 380 M (& W EBAR K FER R =R LR 2017) & L CHH

3) AT IR EE R A AR E & 49 T (MAERT4) & LTEH

4) JTIMIE#E & 1,000L 10a, 2014~2016 O FHURFEANME 86 [, L (FRFEZEE 2020) & LTHHY
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