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Stdichiometrlc Characteristics oj Purple Sloping Cropland Under Long-term

Fertlllzatlon and Cultivation
DU Ying-ni', LI Tian-yang', HE Bing-hui'* , HE Xiao-rong’, FU Shi'

(1. Key Laboratory of Eco-environment in the Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqing 400715, China; 2. Bishan Eco-environment Monitoring Station of Soil and Water
Conservation, Chongqing 402760, China)

Abstract: Clarification of the effects of long-term fertilization and cultivation on soil organic carbon (C), nitrogen (N), phosphorus
(P), and potassium ( K) contents and their stoichiometric ratios can contribute to existing research on the C and nutrient
biogeochemical cycles and their interacting mechanisms. Such information is also of great significance to fertilization management and
for the control of non-point pollution. Fifteen plots (8 m long, 4 m wide) were set up on a representative purple hillslope (15°). Five
treatments ( three replications) were used on the plots: i) no fertilizer with downslope cultivation (CK), ii) combined application of
manure and fertilizer with downslope cultivation (T1), iii) chemical fertilizers with downslope cultivation (T2) , iv) chemical fertilizer
with increasing fertilization with downslope cultivation (T3), and v) chemical fertilizer with contour cultivation (T4). The C, N, P
and K contents and their ratios in the five treatments corresponding to 0-10 cm and 10-20 cm soil depths were compared. The results
showed that C, N and P contents for the different treatments were differed significant and could be ranked: T1 >T3 >T4 >T2 > CK (P
<0.05). K content was not significantly different among the four fertilizations (P >0.05) but was significantly higher than the CK
treatment (P <0.05) , and could be ranked; T4 >T3 >T2 >T1 > CK. The C: N ratios in the five treatments were significantly different
(P<0.05) at a soil depth of 1020 em (T4 >T3 >T1 >CK >T2). The C: P ratios in the five treatments were significantly different
(P<0.05) at a soil depth of 0-10 em (T1 >T3 >CK >T4 >T2). The C: K, N: P, N: K, and P: K ratios for the five treatments at
both of the soil depths showed significant differences (P <0.05), and the C: K, N: K, and P: K were ranked as T1 >T3 >T4 > T2 >
CK, whereas the N: P ratio was ranked as T1 > CK > T4 > T3 >T2. The C, N, P, and K contents and their stoichiometric ratios

decreased with increasing soil depth. Soil C, N and P in the study site showed moderate variations based on their coefficient of variation
(CV): 37.50%, 38.91%, and 25.35%, respectively. Soil K on the other hand showed a weak variation (CV 5.03% ). Soil C: N and
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C: P also showed a weak variation with a CV of 7. 52% and 14. 38%, respectively. Soil C: K, N: P, N: K, and P: K showed moderate
variations, with a CV of 35. 62%, 17.01%, 37.24% and 44. 78%, respectively. There were significant positive interrelations among
soil C, N, P, and K contents and their stoichiometric ratios (P <0.05). The average N: P ratio was 2. 09, which was much lower than

the average value for various soil types in China. Our results indicate that soil N is the key limiting nutrient in purple hillslope land,

and that the combination of organic and inorganic fertilizers can effectively alleviate the N deficiency in the study area.

Key words :fertilization and tillage ; stoichiometric characteristics; carbon content; nutrient factor; purple soil
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Table 1  Average annual nutrient applications for different treatments/kg+hm 2
S A /N R AR ) A FORAE A A
N P, 05 K,0 AP N P, 05 K,0 AHLIE
CK 0.00 0.00 0. 00 0.00 0. 00 0.00 0.00 0. 00
T1 138. 00 45.00 0.00 72.00 221.00 144. 00 0.00 216. 00
T2 225.00 75.00 150. 00 0.00 188. 00 90. 00 150. 00 0.00
T3 337.50 112.50 225.00 0.00 282.00 135.00 225.00 0.00
T4 225.00 75.00 150. 00 0.00 188. 00 90. 00 150. 00 0. 00
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