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Seasonal dynamics of soil respiration and carbon budget of maize
(Zea mays L.) farmland ecosystem
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Abstract In this investigation, we continually measured the soil respiration in a maize farmland ecosystem from late April to late
September 2005. Soil heterotrophic respiration is indirectly evaluated by established linear regression relations between soil respira-
tion rates and dry root weights. Soil respiration fluctuates greatly during the growing season of 2005. The mean soil respiration rate is
3.16 pmol (CO,) -m™ -s™'; with a maximum of 4.77 pmol (CO,) -m™ -s~' on July 28 and a minimum of 1.31 pmol (CO,) -m™> -5~
on May 4. The proportions of soil heterotrophic respiration to soil respiration are 45.5%, with a range of 36.4%~56.9%. Assuming
that all sequestered C in the grains and straws is not removed from the fields by harvest, net carbon budget of the maize ecosystem
is —1 127.0 g (C) - m™, with a range of carbon exchange rate of 0.52~ —18.05 g (C) - m™ - d™'. Maize ecosystems serve as a minor
source of C in early grow stages of maize, and a C-sink from 35 days after planting lasting until harvest.
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Tab. 1 Contribution of soil heterotrophic respiration to soil respiration during the maize growing season in 2005
-

Sampling date (month-day) R (pmol - m? - s’l) Rp (pmol - m? - s’l) Rr (R{—Rn, pmol - m?- s’l) Proportion (Ry/Ry, %)
06-05 1.95 1.11 0.84 56.9
06-28 4.33 1.58 2.75 36.5
07-28 5.39 1.96 3.43 36.4
08-28 3.92 1.82 2.10 46.4
09-22 2.80 1.44 1.36 51.4
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Fig. 3 Linear relationships between soil respiration rate and root biomass of maize during growing season in 2005
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