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Abstract: Global climate changes characterized by the elevation of CO, concentration and temperature will have significant
impacts on ecosystems in Northwest China. Warming and elevated atmospheric CO, concentration effects have been
extensively studied separately; however, their combined impact on plants is not well understood. In this study, we conduct
experiments to understand the response of Caragana jubata ( Alpine shrub) to the elevated CO,(eCO,) and temperature
(eT) using the controlled environmental test. Two different CO, concentrations (C,: 400 pmol/mol, C,: 800 pwmol/mol)

were imposed at two different temperature regimes of 20°C/10°C and 23°C/13°C ( day/night). The results showed that the
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effects of €T on the seedling were greater than that of eCO,. They showed the opposite effects. The total biomass of C. jubata
was reduced by €T, and its net assimilation rate ( NAR) with relative growth rate (RGR) were decreased too. The eT
obviously promoted the above-ground growth, leaf mass ratio, and leaf area ratio. On the contrary, eCO, slowed or
compensated for the reduction in total biomass, NAR, and RGR. It promoted the growth of under-ground parts of seedling.
The activities of superoxide dismutase (SOD), peroxidase (POD), and ascorbate peroxidase ( APX) were decreased by
€eT. The antioxidant contents of GSH and ASA were decreased too. eCO, increased the SOD activities grown under ambient
temperature. It also promoted the overall levels of GSH and ASA. The adverse effects of €T on the antioxidant system of
plants were partially mitigated due to eCO,. In general, the increased temperature and CO, did not synergistically promote
the growth and photosynthetic capacity of C. jubata seedling. The increase of temperature will greatly affect the growth and
antioxidant system of C. jubata. The elevated CO, can only partially alleviate these adverse effects by increasing antioxidant
levels. Therefore, future climate change, especially the increase in temperature, will have a greater impact on alpine shrub.

The elevated CO, will alleviate the adverse effects of warming.

Key Words: Caragana jubata; elevated CO,; climate warming; growth; antioxidant system
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Table 1 Results of Two-way ANOVA of C. jubata for the effects of CO, and temperature ( F)

EKSH CO,EE(C) TLEE(T) T
Growth parameters Concentration Temperture

A Biomass 15.196 *** 16.839 ** 6.205"
Pk Seedling height 2.167ns 2.340ns 0.907ns
K Root length 0.234ns 4.635* 9.459 "
LMR 27.421*** 122.076*** 3.453ns
LAR 32.852*** 89.539 *** 6.008 "
SLA 23.730*** 18.568 *** 1.657ns
BAMR 23.050 *** 133.821 *** 2.963ns
RMR 22.490 *** 150.750 *** 0.040ns
RSR 6.754" 56.417"*" 1.654ns
WUE 19.924 *** 16.180 *** 2.846ns
E 1.485ns 1.767ns 0.771ns
dF 1 1 1

BEKF: ##% ,P<0.001; #* ,P<0.01; * ,P<0.05;ns (R R EFA D, dF ZHHE; LMR A Y & I Leaf mass ratio; LAR : ' T X Leaf
area ratio; SLA ; LI T F Specific leaf area; BAMR: #5514 i Lt Below ground to above ground biomass ratio; RMR ; AR 4= #) i [t Root mass
ratio;WUEﬂKﬁ’}"“—H%l%ﬁ Water use (:fficiency;E;%:ﬁ%?i%’}"*3 Evaporation
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Fig.1 Biomass, seeding height and root length of C. jubata seedlings under CO, concentration and alternating temperatures in

growth chamber
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Fig.4 Evaporation and Water use efficiency of C. jubata under CO, concentration and alternating temperatures in growth chamber
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and alternating temperatures subjected to drought stress
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Fig.6 Changes of antioxidant enzymes’ activities in leaves of C. jubata grown under CO, concentration and alternating temperatures

subjected to drought stress
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