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Studies on the CO,; Enrichment in a Greenhouse (4)

Effect on the growth of some fruit vegetables.

Nobuhiko Kawasuma, Hideo Yamamoro, Tooru Kurozuwi,

Kengo Tanicawa and Yoshihiro Tavaka.

Summary

1. Bffects of CO, enrichment on cucumber, eggplant and tomato growth, were tested at winter culti-

vation in plastic houses.

2. These crops were tested using of a CO; concentration of 750 ppm, which was controlled from 9:00
to 17:00 by infrared rays analyzer, with a ventilating temperature of 28 ~ 30°C.

3. Fruit yield of CO, enriched cucumbers, eggplants and tomatoes were 129%, 113~150% and 116~
188% respectively for non-treated ones. Furthermore, winter yield increased especially and fruit sha-
pes were improved. So we considered that the CO; enrichment is very essential for practical use.

4. Aging of CO, treated leaves was remarkable in cucumbers and tomatoes, but not for eggplants.

Key words ; carbon dioxide, CO., enrichment, growth, yield, greenhouse, cucumbers,

eggplants, tomatoes.
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Table 1. Outline of cultivating conditions.

EEE BE B HEfE ?HEHWBﬁmﬂM WE M R EERSE AR S BRE

o S = g = I = D = I %/a & H/8B A/B A/H ¢

1986 %=1 WH2E(EE) 9715 11711 160 80 2 156 2 1274 3,10 4,20 30 12
1987 + 2 THTE(EE 9.1 10713 150 30 1 222 2 1171 3,1 5,10 28 12-8
1988 " 910 10723 » » ” v 111 ” 410 12
1990 bk NZZMEARE g 30 10,24 150 30 2 444 1 1119~ 12107

4,20 28

*HCO, ANEBIRA & TE25°C
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Table 2. Monthly yield and fruit class proportion in weight.
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(i) MR REC 11H 12H 1H 2H 3H 4H s5H 3 % L M S HHEg
JHEHtE P 12 - 64 193 367 381 608 7Ti2 2325 100 - — - 83
1986 F oy
M H ” - 77 363 644 516 609 799 3008 129 - - = 86
JRERE PR 12 13 7% 98 176 240 398 418 1418 100 - — -~ -
1987 + 2 )
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1989 5 2 R 12 24 107 129 164 280 457 377 1538 100 -~ — — 105
e H ” 22 113 118 184 326 483 491 1743 113 -~ ~— - 103
1690 b= b wEH 12710 — 24 115 223 161 38 ~— 562 100 1 25 73 8.1
(3=FvanN) i H ” - 31 150 316 326 113 — 935 166 14 36 50 9.5
P b HFEHEF 4 - -~ 109 230 320 58 — 717 100 17 43 40 104
(N ZBEKED e H ” - — 241 479 619 7 -~ 1346 18 34 49 17 117
FEXS, N ABKES L2150g >M2100g >S250g I=Fruiv: L215g>M=210g >S=25g
IR L= OREINE (1990F%)
Table 3. Yield of tomatoes at each fruit cluster.
0o g #OOB (¢ B B (E
a]) =z = ™ - =
W1 B2 W3 W4 B We AR ) Bl B2 B3 B4 B5 H6 At (%)
N #EMER] 151 122 166 174 253 400 1265(100) 14 14 20 19 35 58 159(100)
) MEOF 183 181 243 200 411 798 2105(166) 12 15 21 27 46 101 223 (140)
L MERER" 263 273 253 298 208 318 1614 (100) 2.6 3.0 2.9 2.5 2.0 25 155(100)
AN ¥ N .
COHE OB 613 448 602 622 473 270 3029(188) 4.8 4.3 55 4.9 4.2 2.1 25.8(166)
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glossary : ¥ ={reatment, B =conirol, M =CO.enriched, 5% =variety, HEB=fresh weight,
¥ =number of fruit, &il=total, * 2 7 Y =cucumber, F+ X =eggplant, b= b =tomato,
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Fig1.

Modulated dayly yield of cucumber.
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Modulated dayly yield of tomato.
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Table 4. Growth of cucumber leaves. (average of 10th leaves, Feb 20, 1987)

mw EEOEE EE wys  WREgdd  omm fams RRE
: em em g/ % gl & @ of /R cm g
A 21 27 15 18 2. 8 2.5 570 19 7
¥ OB 23 31 25 19 3.5 3.3 750 20 11

HWH5E COMHE M= hOBEARILEE (19005E)
Table5. Growth of tomatoes.
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MR 120 191 23 29 7.0 6. 9 112 170 20 26 8. 1
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Table6. Consumption of CO, gas.

FE mE ?%%11}%12)5} 18 2H 38 4H 58

1986 #2717 30°C — 48 59 106 116 23 — 351
1987 + 2 28°C 41 72 65 70 77 66 10 403

N A28 TH B A3, EREMHERE20n & L THE,
BRI 750ppm, 3 H» 5500ppm, 4 H» 5375ppm
o O3

MERBELS - 22w U =124, +2=1117,

R 3 A 525°C
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