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Abstract: [Objective 1 The application of organic fertilizers in agricultural soils increases the density of earthworms.
However, it remains unclear how earthworms change the fate of soil nitrogen under different fertilizer applications.

[ Method] Using a pot experiment, the present study explores the effects of earthworms on soil nitrogen utilization,
loss, and nitrogen transformation processes under the application of chemical (urea) and organic (compost) fertilizers.

[Result] The results showed that earthworms significantly increased the fresh weight of plants and the amount of
nitrogen uptake by plants by 12.14% and 15.24% under chemical fertilizers and 18.38% and 37.28% under organic
fertilizers, respectively. Earthworms significantly increased the cumulative soil N2O emissions and the cumulative
soil ammonia volatilization only under the application of chemical fertilizers. There was no significant difference in
nitrogen leaching loss between the treatment with and without earthworms. Overall, earthworms increased the
nitrogen loss by 6.31 and 1.69 mg-pot ™! under the application of chemical and organic fertilizers, respectively. Also,
earthworms significantly increased the ratio of the total nitrogen utilization by plants to the total nitrogen loss under
the application of organic fertilizers, but no significant difference was found under the application of chemical
fertilizers. The soil nitrogen primary transformation rate model showed that earthworms affected more nitrogen
transformation processes under the application of organic fertilizers than under the application of chemical fertilizers,
significantly increasing the total primary nitrogen mineralization rate of the soil. [ Conclusion] Regardless of the
type of fertilizer applied, earthworms played a dual role in promoting plant nitrogen utilization and increasing
nitrogen loss. However, considering the ratio of nitrogen utilization to loss, the application of organic fertilizers
provided a more conducive environment for achieving the beneficial effects of earthworms in the soil nitrogen cycle.
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Fig. 3 The total amount of nitrogen loss in each treatment (a) and the ratio of the total amount of nitrogen utilized by plants to the
total amount of nitrogen loss (b)
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O-E 1.43£0.02a  42.14+7.27 ¢ 174.21£13.77 b 24.69+1.64 b
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Red arrows indicate a significant positive effect of earthworms (P<0.05), green arrows indicate a significant negative effect of
earthworms (P<0.05), and black arrows indicate no significant effect of earthworms.
B 4 ALNES A HUILTE F T Mo 89 20 e e Ao 1 R SRR e s AR B T S B A i)
Fig. 4 Effects of earthworm on nitrogen transformation process and the model parameters of nitrogen transformation rate with

urea and compost application
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Table S1 Effects of earthworm on the model parameters of nitrogen transformation rate with chemical and organic

fertilizer application

LS

Mnrec INH4-Nrec Mniab INH4-NIab Onrec INos Onn4 Dnos ANn4 Rnua

Treatment
C-E 0.425 0.155 0.709 0.122 0.015 0.484 1.944 0.112 0.116 0.018
C+E 0.505 0.051* 0.942 0.321* 0.011 0.523 2.694%* 0.108 0.097 0.021
O-E 1.376 2.051 0.687 0.374 0.018 0.641 1.382 0.124 0.188 0.031
O+E 1.943% 1.562* 1.465% 0.683* 0.029* 0.712 1.518 0.109 0.347* 0.034
e 7 RORAAFRIAER AR, A S ok A 2 (8 22 7 5 (P<0.05) . Note: "*" indicates

that there is a significant difference (P < 0.05) between the treatments with earthworms and without earthworms

when the same fertilizer is applied.

http://pedologica.issas.ac.cn



