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Effects of Different Tillage and Straw Returning Methods on
Soil Nutrients and Microbial Biomass Carbon and Nitrogen

YANG Bing, MENG Xianghai. WANG Baicheng, WANG Wenhui, SHI Xinrui, XU Dehai,
ZHANG Shuai, ZHANG Xingzhe
(Mudanjiang Branch, Heilongjiang Academy of Agricultural Sciences, Mudanjiang 157020, China)

Abstract: In order to promote stable and increased crop yields, field positioning experiments were conducted to
study the changes in nutrients, microbial biomass carbon, and microbial biomass nitrogen in soil profiles (0—10 cm,
10—20 cm, 20—30 cm, 30—40 cm) of black soil areas under different tillage methods [ no tillage(NT), shal-
low tillage(ST), deep tillage(DT) ] and straw return (straw return, straw removal). The results showed that
there were significant differences in soil physical and chemical properties among different cultivation methods. The
treatment with the highest soil organic matter content in each cultivation layer was NT-T, DT, ST-T, DT in
sequence; The treatment with the highest total nitrogen content was ST-T, DT, NT-T, and NT-T in sequence; The
treatments with the highest content of available nitrogen were DT-T, DT-T, DT, and NT in sequence; The soil pH
was highest in all cultivation layers under ST treatment; The soil moisture content of NT-T treatment in 0— 10 cm
soil profiles was highest, and in other soil profiles under ST-T treatment was significantly higher than other
treatments; Soil microbial biomass carbon and microbial biomass nitrogen, with ST-T treatment being the
highest. Under different cultivation methods, soil organic matter, available nitrogen, and moisture content
showed the highest performance under straw returning method; Regardless of whether straw is returned to the
field or not, both shallow and deep tillage methods are superior to no tillage in terms of soil biomass carbon and
nitrogen.

Keywords: cultivation methods; straw returning; different cultivation layers; soil nutrients; microbial biomass
carbon and nitrogen
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Effects of Applying Swine Effluent on Agronomic Traits
and Yield of Maize, Soil Chemical Properties
and Heavy Metal Contents

HUANG Zhen, ZHANG Zhuoyi, LAN Bihao, ZHANG Jianmiao, WANG Qian, CHEN Yijun
(Beijing General Station of Animal Husbandry, Beijing 100107 ,China)

Abstract: In order to effectively solve the environmental problems caused by the discharge of swine effluent,
this paper applied swine effluent as topdressing fertilizer to farmland. Through field plot experiments. the
effect of different swine effluent application rates (calculated by nitrogen) on maize agronomic traits, yield,
soil chemical properties, and heavy metal content were analyzed, the optimal application rate of swine effluent
for irrigation was studied. Four treatments were designed, control group (CK): applying chemical fertilizer
with 1 times nitrogen demand (nitrogen application rate of 153. 1 kgeha '), treatment 1 (T1): applying swine
effluent with 1 times nitrogen demand (nitrogen application rate of 153. 1 kg+ha '); treatment 2 (T2): applying
swine effluent with 1. 2 times nitrogen demand (nitrogen application rate of 183. 7 kgeha '); treatment 3 (T3):
applying swine effluent with 1.5 times nitrogen demand (nitrogen application rate of 229. 7 kg*ha ') ; treatment 4
(T4) : applying swine effluent with 2 times nitrogen demand (nitrogen application rate of 306. 2 kg+=ha ').
The results showed that compared with the control group (CK). the thickness of maize cob diameter. row
number per ear and 100-grain weight of maize in T3 and T4 groups increased significantly (P<C0. 05), the T3
group had the highest values of 50. 23 mm, 38. 21 grains, and 37. 18 g, respectively. The yield of the T3
group was 9 628, 88 kgeha ', which was 4. 63% higher than the control group (CK), demonstrating significant
productivity enhancement (P<C0. 05). Irrigation of swine effluent significantly improved the soil organic matter
content and total nitrogen content (P<C0. 05). The organic matter content in the treatment group ranged from

17.50 to 18. 11 gekg ', and the total nitrogen content ranged from 1. 02 to 1. 54 g+kg '.

Compared to
pre-planting, the soil organic matter content increased by 3. 16% to 6. 77% ., and the total nitrogen content
increased by 13.74% to 33.57%. Heavy metal content in the soil did not significantly differ among treatment
groups, and none exceeded the limit stipulated by the risk control standard for soil contamination of agricultural
land. Comprehensive analysis showed that when the irrigation amount of swine effluent (calculated by total

nitrogen) was 1.5 times of the maize demand, the application effects was the best.

Keywords: swine effluent; maize; yield; soil; heavy metals
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