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Abstract:In order to explore the effects of the proportion of organic fertilizer replacing slow-release
fertilizer on wheat yield, soil fertility, and greenhouse gas emissions, two fertilization modes of or-
ganic slow-release fertilizer (M1) and organic fertilizer (60%) + slow-release fertilizer (40% for dop-

dressing) (M2) in green period were set up with Yangmai 34 as the test material according to the prin-
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ciple of equal nitrogen application amount. Four types of combined application were conducted: 40%
organic fertilizer4+60% slow-release fertilizer(4/6 MN), 30% organic fertilizer+70% slow-release fer-
tilizer (3/7MN), 20% organic fertilizer4+80% slow-release fertilizer(2/8MN), and 100% slow-release
fertilizer(0/10N). The effects of urea(CK) and 100% organic fertilizer(10/0M) on wheat yield, soil
biochemical properties, and greenhouse gas emission intensity under the same nitrogen application
level were studied in the fertilization mode 5:1:2:2(base fertilizer: tillering fertilizer:jointing fertilizer
:gestation fertilizer). The results showed that under different nitrogen management methods, wheat
yield ranked as M2>CK>M1>10/0M, where the 3/7MN treatment in M2 mode had the best yield
increase effect. Under the same fertilization mode, with the increase of the proportion of organic fer-
tilizer application, the soil organic matter and total carbon content showed a trend of first increasing
and then decreasing, while the total nitrogen, nitrate nitrogen, and ammonium nitrogen content
showed a trend of first decreasing and then increasing. Among them, the 3/7MN treatment under M2
mode had a significant effect on improving soil nutrients. Under the conditions of secondary applica-
tion of slow-release fertilizer, the soil sucrase, urease activity, and microbial carbon and nitrogen con-
tent were highest under the 3/7MN treatment, while the soil catalase activity was highest under the
2/8MN treatment. The cumulative emissions of soil CO; under different nitrogen management meth-
ods ranked as 10/0M>M1>M2>CK, and the cumulative emissions of N, O ranked as M1>CK>10/
0M>M2. Compared with CK, the secondary application of slow-release fertilizer can effectively re-
duce the global warming potential by 4. 22%. After wheat harvest, soil organic carbon storage was in-
creased by 9. 88% to 30. 17%. Compared to M1, the slow-release fertilizer application treatment
showed a more significant effect on soil carbon sequestration than the slow-release fertilizer one-time
base application treatment. Therefore, combining the application mode of slow-release fertilizer with
20% to 30% organic fertilizer can improve soil biochemical performance, promote soil carbon storage,
reduce greenhouse gas emissions, and increase wheat grain yield.

Keywords: Wheat; Ratio of organic fertilizer and slow-release fertilizer; Soil nutrients; Grain yield;

CO, and N, O emission; Warming potential
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Table 1 Differences of wheat yield and its components under different application treatments
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Different letters afterthe values in the same columns indicate significant differences among treatments(P <Z 0. 05). A:Fertilization

model; B:Combined application ratio. * ;P<C0.05; * x ;P<C0.01, The same in tables 2 and 3.
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Table 2 Differences of soil nutrient contents in wheat field at maturity stage under different application treatments
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Fig. 1 Difference of soil organic carbon storage under different application treatments
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Fig. 2 Relationship between the proportion of organic fertilizer partially replaced by slow-release

fertilizer and the increasing rate of soil carbon storage and wheat yield
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Table 3 Soil biological properties after wheat harvest under different treatments
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Treatment Suci*asc/ - UrEasc/ - ('atilasc/, Microbial blOmajS .MlCrOblal blomais
(pgedleg™h (pgedteg™h (pgedteg™h) carbon/(mg * kg™ 1) nitrogen/(mg * kg~ 1)
CM 98.71d 205. 88d 18. 38efg 128.292d 16.573e
10/0M 74. 331 124. 80g 19. 16e 102. 8271 11.5121
M1+4/6MN 79.72h 137. 651 20. 25cd 106. 029h 12.802h
M1-+3/7MN 97.29%e 192. 29e¢ 21.62b 119. 439%e 15. 6851
M1+2/8MN 92.79f 189. 65e 20. 42bc 115. 7441 15. 210f
M1-+0/10N 87.42g 144. 89f 18. 14e 109. 060g 13.479g
M2+4/6MN 99. 31cd 207.67d 22.87a 130. 664d 17.316d
M2-+3/7MN 117.08a 272.93a 23.28a 147.238a 21.806a
M2+2/8MN 111.47b 255.21b 23. 38a 142.661b 20.257b
M2-+0/10N 100. 39¢ 226.71c¢ 18. 93¢ 136.005¢ 18.201c¢
"""""""""" A 2780.841°°  8l0.748°*  66.732°°  786.45°°  10lL16%°
FFV:ﬁiue B 606. 528 240,458 * 192. 349" 347.517 211.391°
AXB 243.030" 93.083" " 80. 291~ 146.08" 76.731°
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