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Effects of Tillage on Soil Respiration and Root Respiration Under Rain-Fed

Summer Corn Field
LU Xing-li, LIAO Yun-cheng "
(College of Agronomy, Northwest A&F University, Yangling 712100, China)

Abstract: To explore the effects of different tillage systems on soil respiration and root respiration under rain-fed condition. Based on a
short-term experiment, this paper investigated soil respiration in summer corn growth season under four tillage treatments including sub-
soiling tillage (ST) , no tillage (NT) , rotary tillage (RT) and moldboard plow tillage (CT). The contribution of root respiration using
root exclusion method was also discussed. The results showed that soil respiration rate presented a single peak trend under four tillage
methods during the summer corn growing season, and the maximum value was recorded at the heading stage. The trends of soil
respiration were as follows: heading stage > flowering stage > grain filling stage > maturity stage > jointing stage > seedling stage. The
trends of soil respiration under different tillage systems were as follows: CT > ST > RT > NT. There was a significant correlation between
soil respiration rate and soil temperatures (P <0.05) , which could explain 35% -75% variability of soil respiration using exponential
function equation. However, there was no significant correlation between soil respiration rate and soil moisture. Root respiration
accounted for 45. 13% -56. 86% of the proportion of soil respiratio n with the mean value 51. 72% during the summer corn growing
season under different tillage systems. Therefore, root exclusion method could be used to study the contribution of crop growth to carbon
emission, to compare effects of different tillage systems on the contribution of root respiration provides the bases for selecting the
measures to slow down the decomposition of soil carbon.

Key words : soil respiration; root respiration; tillage methods; summer corn field; soil hydrothermal conditions
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Fig. 1 Dynamics of the soil and microbial respirations under different tillage systems
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Fig. 2 Changes in soil respiration of the summer corn
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Fig. 4 Changes in soil moisture of the summer

corn crop field in different tillage systems
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Table 2 Correlations between soil respiration,

soil temperature and moisture

Qb B 5 em il 10 em T ok 3173
NT 0.75** 0.71%* 0.37
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1) *# P<0.05, * =K P<0.01, FEAKCH 24
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Table 3 Soil respiration and components of soil respiration under different tillage systems
fbsm T Wy I 5 2R AR IV 3 I ) A I BT R
/mg-(m?-h) ! /mg-(m?-h) ! /mg- (m?-h) ! /%
NT 115.50 £25.01a 94.70 +13.52a 210.27 +33.42a 45.13 £3.93a
ST 168.07 £29. 11¢ 226. 64 +20. 16¢ 398. 60 +57. 80c 56.86 +4.31c¢
RT 141.77 +24.53b 135.30 +13. 46b 277.07 £27.99b 48. 88 +3.90b
CT 175.33 +£30. 40¢ 222.07 £13.97¢ 400. 63 £62.07¢ 56.01 +4. 18¢
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