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Influence of straw mulching with no-till on soil nutrients and
carbon pool management index
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Abstract A field experiment designed for seven crops in four years was conducted to examine the effect of straw
mulching with no-till on soil nitrogen N phosphorus P potassium K  active cathon C,  microbial carbon

Cyp  mineralized carbon Cy and carbon pool management index CPMI on two soils developed from different par-
ent materials in Sichuan Basin. Results showed that contents of soil organic matter total N and K available N and K
were increased by straw mulching with no-till or with rotor till but no clear patterns of change was observed for soil P a-
mong different treatments. Contents of all types of soil carbon and CPMI were improved when the straw was retuned to the
soil. Straw-mulching with rotor till was superior to straw mulching with no till in improving quality of soil carbon pool re-
sulting in an increase of soil C, Cyg Cy and CPMI by 4.33%—~52.88% 8.69%—~86.62% 20.64%—~60.79 % and
18.41%—~57.12% respectively. Correlation analysis revealed that CPMI may be a better indicator than soil organic
matter employed to reflect the dynamic changes of soil nutrients and soil carbon.
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Table 1 The effect of different treatment on soil nutrient
. Total N Total P Total K Available N Available P Available K
Site Treatment
kg mg/ kg
NT 1.78 abA 0.92 bB 25.7 aA 169.5 abA 63.0 bB 45 aA
Wenjiang RT 2.24 aA 1.00 aA 24.0 bAB 185.7 aA 81.5 aA 44 aA
CK 1.73 bA 0.97 cC 23.2 bB 160.8 bA 61.8 bB 26 bB
NT 1.68 aA 0.66 aA 16.4 aA 100.1 abA 32.2 aA 114 aA
Jianyang RT 1.57 aA 0.64 aA 14.8 bB 122.2 aA 34.5 aA 110 abA
CK 1.31 bA 0.60 bA 13.1 cC 85.5 bA 33.2 aA 97 bA
Note NT— - Straw mulching with no-till RT— - Straw mulching with rotor till CK— - Plouging
without straw mulching. 1% 5% Ralues followed by different capi-

tal and lower case letters mean significant among treatments in a site at 1% and 5% levels respectively. The same below.
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Table 2 Changes in carbon content of different forms
&'kg &'kg mg/kg mg/ kg
Site Treatment Organic carbon Active carbon Mineralized carbon Microbial carbon

NT 19.4 aAB 2.2 bB 943.4 bA 717.4 abA
Wenjiang RT 22.4 aA 3.2.aA 1555.0 aA 828.1 aA

CK 18.9 bB 2.1 bB 833.2 bA 515.0 bA

NT 13.9bB 2.3 abA 782.4 bA 511.6 aA
Jianyang RT 15.5 aA 2.4 aA 1183.1 aA 621.9aA

CK 12.9¢ B 1.6 bA 719.9 bA 424.1 aA

3
Table 3 The ratio of soil available carbon content and soil carbon pool management index
% % %

Trial Site Treatment Axc Acc Agc CPMI

NT 11.2 4.9 3.7 112.12 bAB
Wenjiang RT 14.2 6.9 3.7 132.94 aA

CK 11.0 4.4 2.7 94.69 bB

NT 16.3 5.6 3.7 115.55 bAB
Jianyang RT 15.6 7.6 4.0 121.11 aA

CK 12.4 5.6 3.0 77.08 bB

2.3
4
4

Table 4 Correlation analysis between different carbons forms carbon pool management index and soil nutrient contents

Indicator TN AN TP AP TK AK oC
oC 0.899" * 0.971* 0.207 0.898" * 0.2918 0.5078 1.000
Ca 0.878" " 0.959" * 0.244 0.908" * 0.305 0.479 0.999" "
Cu 0.893" " 0.964™ " 0.245 0.921* " 0.242 0.535 0.998" "
Cus 0.770" 0.799" * 0.444 0.962" * 0.229 0.757" 0.852" "
CPMI 0.628" 0.691" 0.628" 0.974" "~ 0.218 0.638" 0.793" "
Note % % % Mean significant correlation at the 5% and 1% levels respectively.
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