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Soil respiration in a maize-soil ecosysem and contribution of rhizosphere respiration
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Absract: To evauae il OO, emisson and reative contribution of rhizogheric and il resiration during the maize growing
san, afidd experiment was carried out in Fenggu Sae Key Agro Ecologca BExperimental Sation, Henan Province, Chinain
2004. The experiment indluded four trestments: bare il fertilized with 150 kg N hm ? and meize-cropped il amended with 0,
150, and 250 kg N hm™ 2. The cumulaive anount of OO, emisson in the bare il fertilized with 150 kg N hm™ ? was 294 g C
m 2, about half of that fromthe il fertilized with 150 kg N hm™ ? and plarted. The mean ratio of rhizospheric respiration to total
il G0, emisson measured by root excluson method was 46 % , but was below 20 % &t the seeding gage and fl uctuated between
30 % and 70 % at the other dages. Totd anpunt of OO, released from il organic matter during the maize growi ng season reached
2.94 Mg C hm™ %, equivalent to 8 % of the total carbon content in surface il (040 cm) . Our edimetes indicated that 7. 35
Mg hm™ 2 plant residue with 40 % carbon content was needed to supplement carbon loss as OO, , which was twice the magritude of
maize root biomess €t in il dter harves , but equaed to the amount of meize root biomass and root exudates. The gpplication
megnitude of N fertilizer did not dfect il GO, emisson. However , N addtion grondy reduced il GO, emisson in tesed il
cormpared to treatments without N gpplication. il GO, emisson was mainly dfected by il tenperature rather than il moigure
with Qp of 1.90 — 2. 88.
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Table1l Amount of cumulative CO,(g Cm™?)at the different growth stage and during the whde growth season
Period SES EFS FHS WG Increase (%)
CK 130 + 14bA 106 £ 7bA 59 + 5aA 294 + 27A
NO 173 £ 13aA 283 +£30bC 142 + 33B 598 +73B —
N150 183 £ 5bA 245 +10cB 114 +9aB 541 +12B - 10
N250 172 + 25aA 226 £21B 141 + 23B 539 +58B - 10
SES: — (From Jure 9 to July 13) From sowing to the beginning of the elongetion age ; EFS: — (FromJuly 13 to August 18)
From the elongation stage to the beginning of thefilling sage ; FHS: —  (Fom Augug 18 to Syptember 20) From thefilling sage to the harvest ; WGS:
The whole growth seaon ; + ( n=10, n=30) ;
, 5% ;Data were mean + standard error ( n = 10 for the different ages and 30 for the whole growth ssaon) . Meansin

a row followed by the letters a, b and ¢ and within a column followed by the letters A B and C were dgnificartly different a& p<0.05

2
Table 2 Maize biomass and its nutrient contents as affected by nitrogen fertilization in an intensively cultivated soil
Biomess (kg hm" 2 N N content ot
Trectrrent . (kg ) ' (mg %)
Gan Srav Total Gan Srav
NO 6548 + 487a 8437 + 119%6a 14985 + 1378a 10.63+0. 75a 5.39+0.22a
N150 8227 +129b 9331 + 1947a 17558 + 2027a 12.45+0. 30b 7.65+0.33b
N250 8420 +93b 9136 +2173a 17556 + 2230a 12.82+0. 36b 8.40+0.50b
+ Data were mean * sandard error ; , 5% Means in a column

followed by the letters a, b and ¢ were sgnificantly different & p<0.05
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Table 3 Reationships between soil CO, flux and soil temperature (
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