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Effects of Balanced Fertlllzatlon and Straw Mulchlng on Sonl Nutrients ~and
Stmchfometry in Purple Soil Slope# 7

ZHANG Gap-nlng, XU-Qi-wen, HE Bing-hui * , LI Tian-yang, FENC Meng-die, LIANG Ke
( College.of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract; To explore the effects of long-term balanced fertilization and straw mulching on soil nutrients and stoichiometric ratios in purple soil sloping cropland, nine plots
(length 7 m x width 3 m) were established in Dianjiang County as the research sample area of long-term farmland nitrogen and phosphorus loss monitoring. The following three
treatments were set up: conventional mode ( CK) , balanced fertilization mode (M1), and balanced fertilization + straw mulching mode (M2) , with three replications for each
treatment to compare the contents of carbon (C) , nitrogen (N), phosphorus (P), and potassium (K) and their stoichiometric changes under different treatments from 2018
10 2020. The results showed: K contents showed significant differences among the three treatments in 2018, in the order of CK > M2 >MI. NO; -N and NH," -N contents
showed significant differences among the three treatments in 2019, both in the order of M1 >M2 > CK. Other nutrient contents showed no significant difference among different
treatments each year. Soil C and N contents showed non-significant differences among different years. The total K contents of CK, M1, and M2 in 2018 were significantly
higher than that in other years and were 78.26% and 98.79%, 19.13% and 35.4%, and 54.49% and 41.76% higher than that in 2019 and 2020, respectively. The total
P content in the CK and M2 treatments decreased with years, and that of CK and M2 in 2018 was 20.29% and 10.67% and 39. 68% and 17.33% higher than that in 2019
and 2020, respectively. The available potassium ( AK) content of the three treatments showed non-significant differences among different years, whereas the contents of nitrate
nitrogen (NO, -N), ammonium nitrogen (NH," -N) , and available phosphorus (AP) showed significant differences among the different treatments, with all being the highest
in 2020. Soil C: P, C:K, N:P, N: K, and P: K ratios of each treatment showed significant differences among different years (P <0.05). Soil C: K, N: K, and AN: AP ratios
all showed significant differences among different fertilization modes in 2018 and 2019, respectively (P <0.05). There was a significantly linearly positive relationship
between soil C and N concentration and soil P and K concentration. There were very significant linear positive correlations between soil C: K and C: P, N: K, N: P, and P: K;
N:K with C: P, P:K, and N: P; and N: P with C: P, N: P, and C: P. Soil P concentration was highly significantly linearly negatively correlated with C: K and N: K ratios.
There were significant positive correlations between soil NO; -N, NH," -N, AN: AP, and AN: AK; NH," -N, AN: AP, and AN: AK; and AN: AP and AN: AK. The results
suggested that balanced fertilization and straw mulching was a more suitable management mode for purple soil sloping cropland.

Key words: straw mulching; long-term fertilization; combined application of organic fertilizer; nutrient content; nitrogen surplus
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Fig. 2 Contents of C, N, P, and K in purple soil slope under balanced fertilization and straw mulching
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Fig. 3 Contents of available nutrients in purple soil slope under balanced fertilization and straw mulching
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Fig. 4 Stoichiometric characteristics of C, N, P, and K in purple soil slope under balanced fertilization and straw mulching
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Table 3 Correlation analysis of available nutrients
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AN: AK 1 0.359
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Fig. 6 Correlation analysis between soil C, N, P, and K contents and stoichiometric ratio
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