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Supplemental Tables. S1-S7
Table S1

ANOVA table on the effects of N management strategies and years on grain yield.

Source  df Anova SS Mean Square F value P value
Wheat  Year 12 46.1 3.8 6.25 <0.0001
N 2 565.9 282.9 461.39  <0.0001
Year*N 24 68.1 2.8 4.63 <0.0001
Maize  Year 12 103.1 8.6 17.89 <0.0001
N 2 466.4 233.2 485.47  <0.0001
Year*N 24 45.7 1.9 3.96 <0.0001
Table S2
ANOVA table on the effects of N management strategies on N uptake.
Source df AnovaSS Mean Square F value P value
N uptake in wheat N 2 29588 14794 1028.47 <0.0001
N uptake in maize N 2 29588 14794 1028.47 <0.0001
N uptake in rotation system N 2 99738 49869 335.57 <0.0001
Table S3

ANOVA table on the effects of N management strategies on soil C inorganic N stock,

soil organic N stock and soil organic C stock.

Source df AnovaSS Mean Square Fvalue P value
soil inorganic N stock N 2 21424 1071.2 40.72 0.0003
soil organic N stock N 2 201571 100782.6 4.14 0.0741
soil organic C stock N 2 234 11.7 3.60 0.0939
Table S4
ANOVA table on the effects of N management strategies on N footprint.
Source df AnovaSS Mean Square F value P value
N footprint in maize N 2 782 39,1 341.66  <0.0001
N footprint in wheat N 2 484 242 315.35  <0.0001
N footprint in rotation system N 2 656 32.8 436.8 <0.0001




Table S5

ANOVA table on the effects of N management strategies on C footprint.

Source df AnovaSS Mean Square F value P value

C footprint in maize N 2 156382 78191 40.55 0.0003
C footprint in wheat N 2 22685 11342 61.51 0.0001
C footprint in rotation system N 2 6344 3172 8.97 0.0157
Table S6

Reactive N emissions and GHG emissions factors for production and transportation of

various agricultural inputs in the winter wheat-summer maize system.

Reactive N emission GHG emission

Item Unit (107 kg N unit™) (kg CO2 eq unit™)
Production and transportation of urea kg N 7.15 8.30

Production and transportation of CRU" kg N 7.15 9.02

Production and transportation of P fertilizer kg P2Os  0.184 0.79

Production and transportation of K fertilizer kg KoO  0.146 0.55

Production and transportation of herbicide kg 4.69 19.13

Electricity used for irrigation kWh 1.97 0.95

Diesel fuel L 2.86 3.75

*Compared with urea, the production and transportation of CRU mainly increased the
electricity and diesel fuel consumption, resulting in 0.72 kg CO2 eq more GHG
emission for 1 kg CRU; while the reactive N losses difference between two N fertilizer

could be negligible.

Table S7
Mean application rate of various agricultural inputs in 2008-2022 in the winter wheat-

summer maize system.

P fertilizer K fertilizer Pesticides ~ Diesel fuel Electricity for irrigation
(kg P20s ha) (kg K20 ha™') (kg ha) (L ha!) (kWh)
winter wheat 90 90 4.5 45 1575
summer maize 90 90 3.8 60 675"

*value was the electricity used for irrigation, which was calculated by the irrigation
electricity use quantity (450 kWh per irrigation in the NCP) multiplied by average

irrigation time (3.5 time in wheat season and 1.5 times in maize season).
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