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Contribution of root respiration to soil respiration in a winter wheat field under long—term localized tillage
ZHOU Peng—chong, SHEN Ying, XU Jiao—jiao, HAN Hui—fang’, NING Tang—yuan, LI Zeng—jia

(State Laboratory of Crop Biology, National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Agro-
nomic Sciences of Shandong Agricultural University, Tai’an 271018, China)

Abstract: To investigate the effects of long—term localized tillage on soil respiration and root respiration, and to study the contribution of
root respiration to soil respiration in a winter wheat field, the long—term conservation tillage positioning experiment (started in 2002) was
set up based on the Agricultural Experimental Station of Shandong Agricultural University. There were four treatments, namely, PC (Resi-
due present & conventional tillage ), PZ(Residue present & zero tillage ), PS(Residue present & subsoil tillage), and PR (Residue present
& rotary tillage). The soil respiration dynamic changes and the soil hydrothermal factors using static closed chambers and the contribution
of root respiration with method of root exclusion during the growth period of wheat were measured. Soil respiration showed the same trend as
root respiration under the different tillage systems, that is, soil respiration and root respiration showed a trend of "low=high—low" during the
whole growth period of winter wheat. There were significant differences in soil respiration rates among different treatments. Compared with
PC, the soil respiration rate of PZ, PS, and PR decreased by 37.2%, 17.0%, and 15.4%, respectively. The root respiration rate of PC, PZ
and PR decreased by 9.4%, 24.3% and 22.4%, respectively, compared with PS. The contribution rate of root respiration to soil respiration
was bimodal, with a fluctuation of 21.7%~82.0% (mean value of 49.1%), which were ranked as PZ>PS>PR>PC, the soil respiration was
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significantly positively correlated with soil temperature in 10 cm soil layer(P<0.01) and was not significantly correlated with soil moisture.

Compared with PC, PZ and PS reduced the soil respiration rate of the wheat field, reduced the carbon emission of the wheat field soil, and

increased the contribution of root respiration to soil respiration. The root respiration rate of PS was the highest, and was more conducive to

the growth of crops.

Keywords: tillage method; winter wheat; soil respiration; root respiration
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Table 1 The soil basic characteristics of different tillage

A3 A LA Soil organic C/ 4% Total N/ HRL % Available N/ 408 Total P/ AR Available P/ 73 H Bulk density/
Treatments g kg™ g kg™ mg kg™’ g kg mg- kg™ g-cm™
PC 10.29 1.22 110.67 7.85 38.44 1.43
PZ 15.85 1.94 119.53 9.91 42.37 1.52
PS 14.18 1.91 121.49 10.76 43.58 1.37
PR 12.94 1.71 115.13 8.32 40.25 1.45
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Table 2 Treatment descriptions
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Figure 1 The dynamics change of the soil respiration
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Figure 2 The dynamics change of the root respiration
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Table 3 Effects of tillage methods on soil respi

ration and components of soil respiration

Jb 3 L BRI AR R ZR P 3% (DGR SES AR P Tk
Treatments Soil respiration rate/g*m~+h™  Root respiration rate/g*m~+h™"  Microbial respiration rate/g-m™+h™ Contribution of root respiration/%
PC 4.35+0.14a 1.83+0.03b 2.48+0.15a 42.1£1.59b
PR 3.69+0.09b 1.57+0.01¢ 2.09+0.05b 42.5+1.32b
PS 3.61+0.03¢ 2.00+0.10a 1.56+0.04¢ 55.4+1.92a
PZ 2.74+0.21d 1.54+0.01d 1.12+0.07d 56.2+1.02a
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Note: The values are mean+SD ; Different letters in the same column mean significant difference at P<0.05 level.
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Table 4 Correlation between soil respiration and soil temperature, moisture

b 10 em 323 ¥ Soil temperature at 10 cm depth 10 em 321G S Soil moisture at 10 cm depth
Treatments 1) 47572 Fitting equation 5 R %X Correlation coefficient A7 Fitting equation H12% £ B Correlation coefficient
PC ¥=0.079 9> 0.90% ¥=0.026 6x°~0.478 2x+2.453 9 -0.23
PZ Y=0.068 5¢"°°¢ 0.89% Y=-0.004 9x°+0.109 6x-0.150 3 0.24
PR Y=0.073 4" * 0.83% ¥=0.002 4x°~0.010 9x+0.343 7 0.64
PS Y=0.077 9¢"** 0.90% ¥=-0.038 6x*+0.660 1x-1.959 0.15

T # R P<0.05, ## /R P<0.01,
Note: *indicates P<0.05, **indicates P<0.01.
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