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Abstract: To evaluate the effect of feedstock materials on characteristics of biochar products from a pig-derived
biochar (PB) and a bamboo-derived biochar (BB), biochar properties were evaluated and compared in a
laboratory study. A field experiment was also carried out to evaluate the effect of PB and BB on soil ammonia
volatilization in an Ipomoea aquatica -Brassica chinensis rotation system in a greenhouse at Banqiao Town,
Lin’an City, Zhejiang Province, China. Treatments included (1) a control (no biochar); (2) one application of
20 t-hm™ PB (20-0-PB) prior to the first I. aquatica crop; (3) one application of 20 t-hm™ of BB (20-0-BB)
prior to the first I. aquatica crop; (4) two applications of PB with 10 t-hm™ being applied prior to the I. aquat-
ica season and the remaining PB being applied prior to the B. chinensis season at an application rate of 10 t-
hm= (10-10-PB); and (5) two applications of BB with 10 t-hm™ being applied prior to the /. aquatica season

and the remaining BB being applied prior to the B. chinensis season at an application rate of 10 t-hm= (10-
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10-BB). Results showed that PB had higher contents of phosphorus and ash as well as a lower content of car-
bon than those of BB; whereas, BB had a higher carbon content and a lower ash content than those of PB. The
ammonia volatilization rate had a highly significant correlation (P<<0.01) with soil temperature, and the am-
monia volatilization losses in the Ipomoea aquatica crop season were higher than in the Brassica chinensis crop
season. The PB and BB treatments significantly (P <<0.05) reduced ammonia volatilization losses in the 1.
aquatica crop season, but had no significant effect in the B. chinensis crop season. Compared with the 10-10-
PB or 10-10-BB treatments, ammonia volatilization losses were significantly (P<<0.05) reduced with 20-0-PB
(28.7%) and 20-0-BB (13.3%) treatments in the first /. aquatica crop season, and the PB treatment was more
effective than the BB treatment. No significant differences between PB and BB treatments in the second I.
aquatica crop season were found. Compared with the control, the 20-0-PB treatment reduced ammonia
volatilization losses 41% over the whole rotation. In conclusion, pig biochar treatments appeared to be more ef-
fective than bamboo biochar treatments in reducing ammonia volatilization losses from the soil. [ Ch, 3 fig. 4
tab. 29 ref. ]
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Table 2 Physicochemical properties of the pig and bamboo biochars
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Figure 1 Scanning electron microscope images and energy dispersive X-ray spectrometry (EDS) of the biochars
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Figure 2 Soil ammonia volatilization rate in Ipomoea aquatica-Brassica chinensis rotation system
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Table 3 Accumulation of soil NH; volatilization and NH,*-N loss rate in the Ipomoea aquatica-Brassica chinensis rotation system
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Figure 3 Temperatures of air and soil during the I. aquatica-B. chinensis rotation experimental period
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Table 4  Correlation between soil ammonia volatilization rate and temperatures of air and soil
4k 3 Xt B 10-10-PB 10-10-BB 20-0-PB 20-0-BB
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