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Studies on the CO, Enrichment in a Greenhouse (1)
Effect on the growth of crisp head lettuse and Japansse radish

Nobuhiko KawasaiMa, Tooru KUROZUMI and Masayuki OHARA.

Summary

1 .. The effect of COs enrichment on the growth of winter lettuce and spring radishes were compared
in a concentration of 600~750 ppm and a control.

2. If the time of the harvesting was the same, fresh weight of both vegetables with CO. enrichment were
1.5 ~2 times heavier than those non-ireated . If the vegetables were harvested al same size, the
growing period was shortened 1~2 weeks by the CO; addition.

3. Planting density of the Japanese radish to harvest same size crops was capable of
3096 higher by the CO; enrichment.

4. The fertilization and rice straw mixed into the soil had little effect on the growth of two crops.

5. The diffusion of the CO; gas was rapid in the wide-bay greenhouse, but it was slow in the long and
narrow-bay greenhouse.

6. The weight of the liquid CO: used from November through March was 226kg /a, so we recognized a
profit due to the CO; enrichment.

Key words: Carbon dioxide, CO;, Enrichment, Growth, Lettuse, Radish, Density,Fertilization.
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Table 1 Specification of the greenhouses used

for the experiment

thBe R BT B mRE AR MR BEE
m m m o B EH axw*

k1 2.3 4.0 1.8 9 Bt BY  40x30

#EH2 35 8.0 2.3 28 PO HEt 40x30

ER3 6.5 19.6 2.8 127 PO EE 80xX400

EE4 23 19.0 1.3 44 PO &L AL

*OPMREX I, B2 E b 1 BERH, POREY
AT 4 VR ¢ VA

Bok BIBEMHOWE  Table2 Outline of cultivating conditions
£ mE e ORI g Ly Sl 25 R
H/78 H/7H H/78 o cm B Bk a
ERI1 LIz sa4—-visuyv 1983 9,73 10712 12,78 110 30 2 606
FA40y HEER -BEEE 127285 ~ 413 110 20 2 909
L2 RRv IR sa4—visuy 1984 9 717 10719 12720 150 30 3 667
yA4av B BEEE v 1221 -~ 3,28 100 20 2 1000
E3 vy sA4—visuy 1985 978 10711 12710 110 30 23 606 - 909
y14av BS 7 12/26 - 3726 105 1520925 2 762+ 952+ 1270
4 13y EE - HEEER 1984 12710 ~ 3,29 110 20 2 909
” g1 1985 12712~ 49 7 ” ” 4
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Table3 Growth of crisp head lettuse and radish at a harvesting time (Exp. 1)
SlE] it A F4av
Ty T4 -V 5TV BEEHEE ERXEE
CO. hE aH TERL TR of WE 48 BE BRE BE £F BE RE
il g g AEE REEREE OAEE EEReE g g m mm g g om mm
&0 o 710 1060 8 22 5300 6200 1130 1910 29 92 1210 1830 35 83
SRR 400 660 10 17 5200 3700 540 860 21 66 400 840 22 60
B 580 880 7 19 4200 6000 850 1350 25 7 570 1160 26 68
R 410 670 7 17 3500 4300 610 910 24 67 510 950 27 61
BAE ERUSRA LY 0 v OEEROLE (ER2)
“Tabled Growth of crisp head lettuse and radish at a harvesting time (Exp.2)
b kL & 2 yA4av
g DA =VITTY B HYRE
fibo  CO. MK BE 428 TR el BE RE BE R BE RE OBEE EER
ke/a ppm  C g g NEE RBME MEE BRE g am mm of g oom omeof
100 750 30 790 1070 7 26 5200 9900 1080 31 78 4700 1000 26 82 5400
” EREE o~ 400 600 8 26 3800 6000 440 23 57 3900 470 21 61 4100
50 750 ” 830 1080 6 30 3400 9300 1130 31 78 4700 1030 26 81 4800
” mHER 490 710 7 30 3700 6300 450 22 60 3200 470 22 64 3500
” ” 20 - - - - - - 560 25 62 3800 580 21 67 4300
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Table5 Growth of crisp head lettuse and radish at a harvesting time (Bxp.3)

g4 3y OREOFRAZEL (ER2)

& H kL s R FA
&l vy sy E 3/ 26T w499
CO. i il BREE WE O ORE OBt BE OBE RE
ppm (kg a) g g cm s g cm m
750 EnE 2 710 790 30 65 - - =
(1.2) th - 1040 35 72 1650 38 83
i 790 1550 37 84 - - -
1.5 &g 770 840 31 68 - - -
(1.8) o2 - 1050 34 71 1830 39 85
i 390 1490 36 83 - - -
EHEF faane 2 560 480 23 57 - - -
(1.2) 28 670 21 62 1230 34 75
! 620 690 27 64 - - -
1.56% ot 520 440 22 57 - - -
1.8 h - 690 27 64 1180 34 74
H 630 720 21 85 - - -
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Table 7 Growth of the radish at a harvesting time and the distribution of CO; (Exp. 4 )
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