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Effects of Elevated CO, Concentration and Temperature on
the Biomass and its Allocation of Medicago sativa
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(1. Sichuan Forest Inventory and Plan Institute Chengdu 610081 China;
2. Bureau of Guangyuan City Planning Construction and Housing Guangyuan 628000 China)

Abstract: In this paper with enclosed chamber system Medicago sativa seedlings were exposed to two
CO, concentrations levels ( ambient and double ambient CO, concentration) two temperature levels ( am—
bient and +2.2 °C) and their combination for one growth season in order to research on its biomass ac—
cumulation and biomass allocation. The results showed that elevated CO, significantly increased the accu—
mulation of root stem and leaf biomasses and total biomass. And elevated temperature increased the leaf
and stem biomasses and total biomass but had no obvious effect on the root-biomass. Elevated temperature
had positive effect on the accumulation of root stem leaf and total biomass under elevated CO,. The com—

bination of elevated CO, and temperature increased W ../ W, and available biomass but decreased R/

source

S and root biomass.
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Table 1 Biomass of M. sativa under elevated CO, and temperature treatments
(g) (%) (g (%) (g (%) (g (%)
CON 4.2+0.2 — 7.4+0.9 — 12.2£0.9 — 23.7+1.5 —
EC 21.2+£2.6 +405.1 45.0+£10.2 +512.1 23.4+£1.6 +92.3 89.6 £12.7 +277.9
ET 9.3+1.1 +121.4 16.3 £3.7 +122.0 11.9+1.7 -1.9 37.6 £5.7 +58.4
ECT 34.0+3.0 +710.0 69.8 £10.0 +848.3 19.4 £4.7 +59.9 123.2 £12.9 +419.6
2 4 NN N N
Table 2 Statistical significance of single and interactive effects of elevated CO, elevated temperature on root stem leaf total bio—
mass R/S W ../W_, and Use ratio based on two-way ANOVA
Feo, 0.000 * * % 0.000 * * % 0.000 * * % 0.000 * * * 0.000 * * * 0.000 * % % 0.000 * * *
Fr 0.069 ns 0.000 * * % 0.000 * * * 0.000 * * * 0.000 * * * 0.000 * % % 0.000 * * %
Feoyur 0.000 * * % 0.000 * % % 0.000 * * % 0.000 * % % 0.000 * * % 0.000 * % % 0.000 * % *
Feo, CO, Fr i Feo,xr €O, x ° P <0. 05( Duncan’s multiple range test
) o

Feo, elevated CO, effect; Fr elevated temperature effect; Fo,,r CO, x temperature effect. Values followed by the same letter in the same column are

not significantly different at the P <0. 05 level according to Duncan’s multiple range test. ns no significant; *

0.01 <P <0.05; * % 0.001 <P=<

0.01; * % * P <0.001.
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Fig.1 The R/S W_,../W,, and Use ratio of M. sativa under elevated CO, and temperature
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