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Effects of Elevated CO, Concentration on the Growth and
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Abstract: Studies on the growth and photosynthetic characteristics in Guzmania ‘Danis’ were conducted in

plastic greenhouse with top covered by shading net under elevated CO, (1 0002100 u mol mol"') and ambient CO,
(360 £30 1 mol mol") conditions. The results showed that the plant height, leaf area, fresh and dry weights
of plants under elevated CO, were 120.19%, 119.22%, 177.91% and 161.04% of those under ambient CQO,, respec-
tively, as determined after 90 days of experiment. Under elevated CO, condition, the net photosynthetic rate

increased to 136%-259% and chlorophyll content decreased to 33.91% in comparison with those under ambient

CO, during the experiments. Elevated CO, stimulated the accumulation of soluble sugar and starch, but declined

the activity of glycolate oxidase in leaves, however, the activity of RuBPCase increased only slightly.
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Fig. 1 Effect of elevated CO, concentration on net photosynthetic

rate (Pn) in Guzmania ‘Danis’ leaves
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Table 1 Effect of elevated CO, concentration on the growth of Guzmania ‘Danis’

1A B HIH TR B TE
Time CO, Plant height Y Leaf area % Fresh weight % Dry weight %
@) (om) (cm?) (g plant’) (g plant”)
0 18.30£0.93 44,62 £2.17 24.60+1.97 3.94+0.28
30 AC 20.0810.79 100 4848 £ 2.86 100 31.52+1.58 100 5.3510.43 100
EC 21.51+ 0.87 107.12 51.14 £1.90 105.48 38.68+2.71 122.72 6.93+0.49 129.53
60 AC 22.13 £ 091 100 5223+ 297 100 45.31£2.72 100 7.48+0.52 100
EC 2475 £ 1.13 111.84 58.72 £ 2.66 112.43 66.3112.65 146.35 11.1610.67 149.20
90 AC 25.06 £1.09 100 5547 +2.53 100 62.48+3.75 100 10.42+0.73 100
EC 30.12 +1.27 120.19 66.13£2.78 119.22 111.161445 177.91 16.7810.84 161.04

FRHBUEH 3 IRERHMFIYME, TEM. Values are the means of three repeated experiments. AC=360+30 p mol mol" :
EC=1000£100 u mol mol"; The same for the following tables.
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Table 2 Effects of elevated CO, concentration on the content of soluble sugar,

starch and chlorophyll in Guzmania ‘Danis’ leaves

W REE s P&

Time (d) CO, Solub‘lle sugar Starlch Chloro?hyll Chla/Chlb
(mgg'DW) (mg g' FW) (mg g'FW)

0 AC 5.97%0.61 8.5710.51 2.31+0.12 2.55+0.018
30 AC 7.4710.45 9.4310.66 2.2310.13 2.53+0.021
EC 12.15£0.85 14.29+0.71 1.87£0.14 2.05+0.016
60 AC 7.1610.57 16.110.64 2.18x0.11 2.4710.022
EC 11.17£0.45 19.7t1.45 1.71£0.06 1.8810.015
90 AC 6.0510.44 22.7+1.45 2.2610.17 253+0.017
EC 9.57+0.67 31.5+2.21 1.5240.07 2.11£0.016
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Table 3 Effects of elevated CO, concentration on activities of RuBPCase

and glycolate oxidase in leaves of Guzmania ¢Danis’

. RuBP 31055 LRI
. RuBPCase Glycolate oxidase
Time CO,
) - (nmol CO, (1 mol glyoxylate
mg' protein min™) mg protein min'')
0 AC 12.94%1.06 20.76+2.14
30 AC 11.671+0.95 21.75£1.96
EC 12.15+0.86 11.44+1.25
60 AC 10.78+0.81 22.08+1.68
EC 11.46+1.06 9.45+0.84
90 AC 11.38+0.91 19.34+2.31
EC 13.42+1.47 10.26+1.27
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