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Table 1 Physicochemical properties of biochar
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Table 2 Fertilization process
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Fig.2 Soil organic carbon content in water-saving irrigated paddy fields with different biochar additions
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Fig.3 Soil ammonium nitrogen content in water-saving irrigated paddy fields with different biochar additions
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Effects of Biochar Amendment on Bioavailable Nutrients in Paddy Soil

JI Renjing®, HU Mengyang?, HE Yupu®", SHI Yuanzhi*, SONG Haochen®, FENG Zhengchao®
(1. State Key Laboratory of Hydrology-water Resources and Hydraulic Engineering,
Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. College of Agricultural Science and Engineering, Hohai University, Nanjing 211100, China;
3. Gaochun Water Authority, Nanjing 211300, China)

Abstract: [Objective] Biochar is often used in soil amendment to improve soil quality and productivity. The
objective of this paper is to investigate its efficacy in improving soil nutrients in a water-saving irrigated paddy soil.
[ Method] The experiment was conducted from 2018 to 2019 in a paddy field with controlled irrigation. It
consisted of four biochar treatments: 0 (CK), 10 (CL), 20 (CM) and 40 t/hm? (CH). In each treatment, we measured
soil organic matter and mineral nitrogen. [Result] Amending the soil with biochar increased soil organic carbon
and the increase was in the order of CH>CM>CL>CK. The impact of biochar amendment on soil mineral nitrogen
varied. Compared to CK, CH, CM and CL increased ammonium by 1.52, 0.61 and 0.39 g/kg, respectively, in 2018,
while reduced them by 2.01, 1.71 and 0.99 g/kg, respectively, in 2019. After fertilizer application at the tillering
stage, CK saw the fastest increase in ammonium, while the ammonium in other treatments was comparable. After
fertilizer application at the spiking stage in 2019, ammonium content was comparable with that in 2018, and its
content in other treatments in 2019 was ranked in the order of CK>CL>CM>CH. The two-year experiment showed
that CH, CM and CL reduced nitrate content by 32.34%, 19.45% and 9.21%, respectively, compared to CK.
[ Conclusion] The effect of biochar amendment on soil organic carbon in the water-saving irrigated paddy field
was positively correlated with the biochar amount, but decreased as time elapsed. The biochar increased ammonium
content only at the early stage after the amendment, but it reduced nitrate nitrogen content. Nitrate content was
negatively correlated with biochar amendment amount. The biochar slows down the increase of ammonium
following fertilization, thereby reducing nitrogen loss.
Key words: water saving irrigation; biochar; paddy field; soil nutrients
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Effect of Irrigation and Planting Patterns on Yield,

Quality and Economic Return of Winter Wheat-cotton Cropping System
GUO Xuan', GUAN Xiaokang®, WEN Pengfei', WANG Tongchao®’,
ZHANG Hao®, WANG Shunsheng?, TONG Hao?

(1. Henan Agricultural University, Zhengzhou 450046, China;
2. North China University of Water Resources and Hydropower, Zhengzhou 450046, China)

Abstract: [Objective] Winter wheat-cotton rotation is a common cultivation in Yellow River Basin in China, but
they have an overlapped growing period. How to plant the cotton to make most of above- and below-ground
resources is an issue that is not well understood. This paper aims to investigate how planting and irrigation combine
to modulate growth, yields, quality and economic return of the two crops. [ Method] The experiment was conducted
in a field, with the cotton either directly drilled before the wheat was harvested or transplanted from a seedling bed
after wheat harvest. We compared three irrigations: border irrigation, micro-sprinkling hose irrigation and surface
drip irrigation. [Result] Transplantation improved leaf area index (LAI) and yield of the winter wheat, as well as
the net income of winter wheat compared with directly drilling, despite a 5.64% reduction in cotton yield; overall, its
total net income was 8.64% higher than the directly drilling. Compared with border irrigation and micro-sprinkling
hose irrigation, surface drip irrigation significantly improved the plant height, LAI, yield and economic return of the
two crops. The total net income of surface drip irrigation was 36.01% and 10.10% higher than that of border
irrigation and micro-sprinkling hose irrigation, respectively. Transplantation combined with surface drip irrigation
gave the highest net income at 15 924.9 yuan/hm®. [ Conclusion] Transplanting cotton seedling after harvesting the
winter wheat combined with surface drip irrigation reduces their competition for resources and is therefore optimal
for wheat-cotton rotation in the Yellow River Basin.
Key words: wheat cotton interplanting; transplanting cotton after wheat harvest; border irrigation; micro-sprinkling
hose irrigation; surface drip irrigation; net profit
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