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Effects of Wheat Straw Hydrocpar and Its Modlfied PI‘Od}lCt on Rice Yleld and

Ammonia- Volatilization from Paddy/Fields f: - b,

HAN Chen"f, HOU Peng-fu*’, XUE I,,ﬂ hong #’, FENG Yan-fang'?’* | 'YU Shan®, YANG Lin-zhang'*
(1. Clgllege of Resources and EnVlronmentdl S(lences Nanjing Agnculturdl UnlverSIty, Ndn]mg 210095 China; 2. Key Laboratory of

Agricultural Env1mnment in Downstream of Yangtze Plain, Mlmstl:y"' of Agriculture and Rural Affairs, Institute of Agricultural Resources
and EnV1r0nment Jiangsu Academy of Agricultural Scieénces, Nanjing 210014, China; 3. School of the Environment and Safety
Englneenng, Jiangsu University, Zhenjiang 212001, China)

Abstract: Hydrochar can mitigate ammonia volatilization when applied in paddy fields due to its acidity and adsorption property. To
realize the recycling of agricultural biowaste as well as the control of nutrient loss from paddy fields, a simulation soil-column
experiment with wheat straw hydrochar (WHC) and water-washed hydrochar (W-WHC) was conducted to evaluate the performance of
rice yield and ammonia volatilization from paddy fields. The results showed that WHC and W-WHC applied in paddy fields both
increased the rice yield and the increased effect at low application rate (0. 5% ) was higher than that at high application rate (1.5% ).
In comparison with the control treatment (CKU) , the rice yields achieved from low application rate treatments for WHC and W-WHC
increased by 17.16% and 20.20% respectively. Except for the equal emission rate between W-WHC with low application rate and
CKU treatments, hydrochar (WHC, W-WHC) addition reduced the ammonia volatilization from paddy fields when compared with the
CKU. Among them, the ammonia volatilization levels from low-application WHC and high-application W-WHC treatments were
significantly lower than that from the CKU treatment, reduced by 31.01% and 17.40%, respectively. Based on the analysis of
ammonia volatilization during different fertilization stages, the control effect of hydrochar addition on ammonia volatilization was mainly
benefited from tillering and panicle fertilizer stages. The change in the nitrogen concentration of surface water at the tillering fertilizer
stage and in pH at the panicle fertilizer stage with the addition of hydrochar was the main driving factor for the reduction in ammonia
volatilization. The results show that sufficient amounts of hydrochar derived from wheat straw application can increase crop yield while
reducing ammonia volatilization from paddy fields. This method provides an effective route for recycling agricultural biowastes.

Key words: agricultural biowaste; hydrothermal carbonization; rice; yield; ammonia volatilization
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Table 1~ Basic physical and chemical properties of hydrothermal carbon used in the experiment
4b 3 pH C/% N/% H AT m? g~ LA/ em? g ™! LA/ mm
WHC 4.77 47.96 2.77 0.3 1.28 x10 3 17.07
W-WHC 4.94 51.07 3.16 1.24 0.16 x10 3 50. 88
1.2 kit mg-kg ™" HRLE A 159.28 mg-kg ™', CEC i 22.61
AR R AL A (B 0.50 m; H420.30 cmol-kg™'.
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Fig. 4 Effect of wheat straw hydrothermal charcoal on rice yield
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