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Abstract: [ Objective | The effects of different planting and overturning of winter green fertilizer on soil nitrogen
supply capacity were studied in order to provide theoretical basis for improving planting technology of
winter green fertilizer, increasing crop yield and maintaining soil productivity in North China. [ Methods] A
field experiment with a winter green manure-maize rotation was conducted at Wuqing District, Tianjin City
from 2012 to 2019. The study also included indoor incubation experiments. The treatments included winter
fallow, february orchid, vetch, rye, ryegrass, mixed vetch and february orchid, and mixed vetch and rye.
Soil organic nitrogen content and its composition, soil organic nitrogen mineralization potential (N,), and
mineralization amount were measured. The effects of winter green manure planting and incorporation on soil
organic nitrogen composition and mineralization were analyzed with winter fallow used as the control.
[Results] Compared with winter fallow, winter green manure significantly increased total organic nitrogen and
acid hydrolysable organic nitrogen by 3.05%—12.36%. However, winter green manure significantly decreased

the content of non-acid-decomposed organic nitrogen by 18.87—55.87 mg/kg. N, was 189.15—245.90 mg/kg
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in the treatments with winter green manure (14.16%—48.41% greater than the control), and, half-life was
increased by 22.57%—73.11%. After 24 weeks of indoor culture, soil organic nitrogen for all treatments was
mainly composed of acid hydrolysable organic nitrogen. The mineralization amount of acid hydrolyzed total
nitrogen was 3.41—20.54 mg/kg greater in the winter green manure treatments than that in the control, and
the mineralization rate was 7.96%—47.31% higher than that in the control, with significant differences.
[Conclusion] Winter green manure planting and incorporation significantly increased soil organic nitrogen
storage and mineralizable nitrogen content, and prolonged the mineralization cycle, thereby promoting the
renewal of the soil nitrogen pool, and improving soil nitrogen availability.

Keywords: winter green manure; soil organic nitrogen components; soil nitrogen mineralization; soil nitrogen

supply capacity; Tianjin City
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Table 1 Basic physical and chemical properties of soils in Wuqing District, Tianjin City

+=/ HHLFT/ 2R/ W/ S/ Tk fie &L/ R/ HURRR/ H i EC/
cm (gekg ") (gekg ') (gekg) (gekg') (mgekg') (mgekg ') (mge-kg ") P (ps»em™ 1)
0—20 15.47 1.15 0.63 18.56 70.52 18.29 224 8.28 162.75
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Table 2 The content of each component of soil organic

nitrogen before cultivation in 2013 mg/kg
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Table 3 The content of each component of soil organic nitrogen before cultivation in 2019 mg/kg
i BRff s N AR N HIPEE N Bt A N RAE N FERE N AR =
CK 852.06£5.24¢ 227.42+4.25° 104.92+0.96%  184.48+2.24"  254.71+5.67¢ 360.834+1.96* 1 212.89+14.52¢
(0)% 1 020.95+8.96™ 250.46+1.38" 133.394+1.12" 199.15+3.65" 282.4247.35" 304.96+2.24° 1 325.91+16.88°
VR 1 001.21+4.35b  249.93+2.22"° 139.414+2.52" 199.78+0.85" 304.57+2.31" 361.54+3.07" 1 362.75+25.24"
RG 986.71+£10.25"  232.864+1.56" 129.42+1.11" 189.064+4.12° 281.67+1.24> 332.60+6.98" 1 319.31411.52¢
VR+OV 1037.744+7.25" 227.8042.23° 135.98+1.32" 206.87+1.52"  308.55+4.55" 312.6144.25° 1 350.35415.44"
VR+SC 976.83412.38°  248.59+1.58" 127.00+£2.35* 195.05+3.24" 263.4942.88° 341.964+6.62" 1 318.79+18.35¢
SC 965.26+4.63¢ 231.7243.24*  111.49+3.21°  195.3540.88" 262.84+3.74° 284.59+3.42° 1 249.85+22.10"
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Fig.1 The relationship of cumulative N

mineralization with incubation weeks
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i FE NIRRT 1L B N, H— 2 i 75 22 0y B a), B R
TR A PLA R I A B0 B 1 A LA
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~73.11%, 208 E. %46 Ny K fle, HERHE
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Table 4 The simulation results with one-order dynamic model of soil nitrogen mineralization
it 7 N, /(mg + kg ) K /Ji (e / F B B 3k F
CK 165.69+1.65¢ 0.068 6.47+0.12¢ 452.07 1E—07
ov 230.8942.95% 0.057 9.6340.05" 1116.49 1E—07
VR 235.1942.12* 0.053 6.76+0.24¢ 734.39 1E—07
RG 211.6441.24" 0.057 11.2040.18° 1694.17 1E—07
VR+ 0OV 245.90+3.85" 0.053 9.13+028" 1 353.86 1E—07
VR-+SC 192.4041.25" 0.076 7.9140.30° 507.90 1E—07
SC 189.154+1.96¢ 0.071 7.93+0.40¢ 609.31 1E—07
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TR R i 54 WA B W2
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Table 5 The change’s amount of N forms after 24weeks mineralization mg/kg
ik B R i B N AEM N HEREEN W e S N KA N JEMRE N
CK 43.5941.04¢ 10.76 £0.05° 3.8540.05¢ 6.380.05¢ 5.9940.23¢ 2.7740.03"
ov 58.55+1.00" 20.85+0.24" 8.74+0.04 14.0940.12" 11.6340.04" —6.047+0.24
VR 60.7042.34" 22.4540.12° 9.3240.01° 15.7840.24" 14.4240.25" —7.64+0.21¢
RG 53.27+1.00" 16.82+1.02¢ 7.8040.00" 9.1640.01° 7.9640.34° —3.7840.05«
VR+0V 64.1343.14° 29.2440.25° 9.9540.24° 20.3840.05° 15.36+£0.25° 11.38£0.01°
VR+SC 48.2540.85°¢ 13.2340.37¢ 5.3240.31¢ 8.1340.12¢ 6.4740.11¢ 3.2140.05"
SC 47.0040.11¢ 11.4740.71% 3.9440.02¢ 6.640.05¢ 6.1440.24 2.9140.03"
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