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Effects of Straw Mulching on Inorganic Nitrogen and Soil
Urease in Winter Wheat Field

ZHAO Peng ' CHEN Fu® LI Li’
(1. College of Resource and Environment Henan Agricultural University Zhengzhou 450002 China;
2. College of Agriculture and Biotechnology China Agricultural University Beijing 100094 China;
3. Industrial Crops Institute Henan Academy of Agriculture Sciences Zhengzhou 450002 China)

Abstract: To study the effects of straw mulching on inorganic nitrogen and soil urease in winter wheat field
fixed-plot field experiments were conducted in the growing season of 2006 —2007 in Huaxian County Henan Province.
The results showed that content of soil NO; ~-N in 10 —30 cm layer of the soil mulched with straw was lower than that
in the unmulched soil in late growing period. Straw mulching was favorable to absorption and utilization of soil NO, ~ -
N of winter wheat. Straw mulching also affected distribution of soil NH, " -N and increased soil NH, * -N content. Since
soil urease activity was high in the soil mulched with straw both in early growing period and at maturity of winter
wheat decreasing N appplication rate was reasonable in production practice. However during the period from earing to
grain filling soil urease activity was low and then increasing N application rate was reasonable.
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1 0~30 cm
Tab.1 NO,; ™ -N content in 0 —30 cm soil at different growth stages in winter wheat kg/hm’
/em Treatment
Stage Soil layer NO N90 N180 N270 N360 S+NO S+N90 S+NI180 S+N270 S+ N360
0~10 3.2f 4.5e 3.4f 6.2cd 7.7b 2.0g 5.8d 6.7c 4.2e 9.9a
Trough winter 10 ~20 4.2e 6.4d 8.4c  9.5bc 13.2a 4. 6e 6.4d 8.4c 9.8b 9.9b
20 ~30 4.6f 12.4d 13.2d  9.6e 16.5¢ 9.9¢ 16.4c 17.0c  21.1b  23.6a
0~10 4.4d 4.7d 6.4cd  5.6cd 7.5¢ l.1e 2.2e 6.1led 9.7b  29.8a
Jointing 10 ~20 3.9¢f  5.6e 12.2¢ 8.4d  10.8cd  3.0f 5.7¢  10.5¢d 17.1b  33.4a
20 ~30 1.5¢ 5.6g 10.8de 9.3ef  13.5¢ 1.8g 3. 1fg 6.0fg 22.1b  80.9a
0~10 4.7¢g 6.4¢g 26.0f 52.1d 163.1a 2. 1g 6.1g 34.8¢ 88.8¢c 146.9b
Earing 10 ~20 3.9f 7.71 15.6e 61.9¢ 90.7b 2.2f 4.6f 16.9 32.6d 110.6a
20 ~30 5.4e 7.1e 14.5d 37.2b  66.7a 3.0e 4.3¢ 16.0d 22.7c 66.4a
0~10 4.9d 7.9d 16.1c 45.4b  51.9a 5.1d 5.4d 7.2d 9.0d 13.2¢
Grain filling 10 ~20 4.2¢g 9.7de 18.7¢ 24.3b  58.1la 4.0g 6.4ef  6.7ef  10.5d  20.5¢
20 ~30 3.6e 9.8d 14.5¢ 26.5b  78.8a 4.1e 2.6e 2.7e 5.4e 13. 6¢d
0~10 15.0f 16.2f 18.7ef 22.8de 30.7c¢  18.6ef 19.2ef 26.1cd 41.1b  54.9a
Maturity 10 ~20 14.5f  30.3cd 33.7c¢d 110.8b  153.3a  12.3f  19.3ef 25.4de 35.3c¢c 105.1b
20 ~30 9.6f 11.3ef  26.2d 135.8b 199.6a 9.3f  14.6def 15.9def 23.4de 91.7c¢
: (P<0.05)
Note: Values followed by a different letter within a column are significantly different at P <0.05. The same as below.
2 0~30 cm
Tab.2 NH, "N content in 0 ~30 cm soil at different growth stages in winter wheat kg/hm’
/em Treatment
Stage Soil layer NO N9O N180 N270 N360 S+NO S+N90 S+N180 S+N270 S+ N360
0~10 6.3e 7.4e 9.6d 10.5d  12.2¢ 9.5d 9.6d 11.9¢ 14.8b 16.4a
Trough winter 10 ~20 8.8d 10.2d 13.7c¢ 13.5¢ 16.6b 10.3d 9.7d 13.3¢  16.9b 19.9a
20 ~30 9.2f 12.6d 12.2d 10.9def 11.9de 10.2ef 14.3¢ 17.3ab 16.7b 18. 6a
0~10 8.9f 11.7de 12.5de 18.2¢ 18.2¢ 10.3de 13.3d 25.2b  28.6b 38.5a

Jointing 10 ~20 10.4f  12.3de 12.3de 16.1d 22.1c 14.4de 17.0d 31.2b  53.0a 57.4a
20 ~30 11.1g 14.4fg 14.9fg 19.1ef 25.2d 17.1f 22.2de 31.1c¢ 40.5b 67.2a

0~10 8.6bc  9.8b 8.3¢ 9.9b 5.7d  5.6de 4.1f 4.4def 4.3ef 11.8a
Earing 10 ~20 10. 1a 9.9a 10.2a 10. 1a 7.2b  6.7b 4.7¢c 5.3c¢ 5.0c¢ 8.0b
20 ~30 7.8b 7.5b 9.5a 7.5b 8.4b  8.2b 6.0c 3.7d 4.2d 8.3b
0~10 6.1ef  6.8def 7.1de 6.5def 5.3f 7.4cde  8.9ab 7.8bcd  9.2ab 9.5a
Grain filling 10 ~20 5.2e 6.1bcde 5.6cde 6.5bc¢  5.3e  5.4de  6.4bc 6.8b 7.9a 8.3a
20 ~30 6.9bc  5.4cd  7.8b 4.4e S5.led 7.6b 5.8bc 10.1a 10.4a  10.4a
0~10 6.6de 10.9bc  9.9bcd  8.2cde 6.2¢ 10.9bc 12.5b 8.3cde 12.4b  18.9a
Maturity 10 ~20 11.6bc  6.3e 7.9de 9.9bed  8.0de 12.4ab 15.5a 8.8cde 12.5ab  12.0bc
20 ~30 9.5bc  6.7c 7.2¢ 9.2b  10.6ab 10.7ab  9.8bc 13.5a  10.lab 12.4ab
N o
0~10cecm 10 ~20 em N 360 2.3 0~30 cm
kg/hm’
120 ~30 cm N 3
° 0~10 20 ~30 cm
o 10 ~20 ecm
N N 90 270 kg/hm’
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Tab.3 Soil urease activity in 0 ~30 cm soil at different growth stages in winter wheat Ul/g
/em Treatment
Stage  Soil layer  NO N9O N180 N270 N360  S+NO  S+N9O S+NI80 S+N270 S +N360

0~10 225¢ 279.5b  309.6b  354.2ab  290.6bc  353.2ab  332.9ab  401.2a  397.1b  334.9ab
Trough winter 10 ~20  260.7¢  331.4abc 345.9abc 421.9a  276.7bc¢  389.5bc  317.7abc 401.3a  392.1a 365abc
20~30 167.7cd  164.4cd  192.5¢cd  214.2bed  166.4d  246.5ab  217.1bc  247.1ab  270.6a  204.8bed
0~10 249.4c  375.8bc  463.8abc 319.8bc  317.2bc  591.3ab  724.4a 562.7ab  526abc  512.2abc
Jointing 10~20 282.9c  342.6bc  380.6bc 310.1c  304.4c  660.6abc 876.1a 522.7abc  610.2abc  707.7ab
20~30  152.9ca  187.0c  219.0c¢  150.7¢  205.5¢  331.0bc  526.5a 451.1ab  289.2bc  342.1hc
0~10 567.9a  565.a8  510.a7  536.7a  487.0a  407.3a  414.4a 350.1a  480.5a  378.8a
Earing 10~20 539.3a  489.9a  379.9a  446.1a  Sll1.6a  438.8a  334.5a 484.7a  518.5a  528.8a
20~30  276.1a  273.4a  218.7a 210a 261.4a  315.5a  229.9a 280.9a  346.6a  272.3a
0~10 804.8a  708.7ab  644.5abed 621.7abed 591.1bed  612.5abed 546.6bed  470cd  448.5d 656. Oabc
Grain filling  10~20 675.7a  564.lab  623ab  526.9ab  532.2ab  524.4ab  523.0ab  442.7b  500.0ab  480.4ab
20~30 231.3a  175.3a  227.6a  195.6a 187.4a 310a 378.4a 175.5a  179.5a 152.8a
0~10  159.9d  208.7cd  220.8¢cd 209.2c¢cd  236.7bc  280.6abc 247.7bc  299.4ab  324.6a  341.2a

Maturity 10~20  138.6e 167.6cde 153.5de  156.5de  140.9de  212.4bcde 228.6abc 289.7a 214.4bed  272.7ab
20 ~30 56.7a 57.5a 61.5a 50.6a 63a 80. 1a 79.4a 85a 92.5a 83.6a
3
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