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Effect of Biochar on Ammonia Velatilization in Saline-Alkalli Soil S
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Abstract In Order. to investigate the effect of blochaf/oun NH volatilization in saline/alkali soils o'f the Yellow River Délia; contlnuous
ldbordtory incubafion was conducted. Flrstly, the, recovery rdié of NH, VO]dtlllZdtlQn by‘dn lmprovéd aeration method wastdetermined ,
the effects of fettilizer particles and aqueous femllzer sol}ltlon on NH, volatilization were' then compared Finally, the effects of hiochar
species, application amount, and fertilizer type on NH, Vqlatlhzatlon rate and total amount-were explored. The results showed that the
average repovery rate jof NH,: reached 100. 30% using dmmomum sulfate as the nitrogen source. With the same rate of nitrogen
apphcatlon the vblatlhzatlon of NH, decreaséd by 0. 29%. in” Mhe treatment with urea as the aqueous solution compared to the
treatmefit with urea particles, and decreased by 61. 40%in "the treatment with an ammonium sulfate aqueous solution compared to the
treatment with ammonium sulfate particles. Compared with the control treatment ( without the addition of biochar and with the addition
of ammonium sulfate solution) , the addition of 0. 5% biochar derived from 300°C rice biochar ( RB-300), 600°C rice biochar ( RB-
600) , 300°C cotton biochar (CB-300), and 600°C cotton biochar ( CB-600) reduced the total volatilization of NH, by 18.68% ,
16.16% , 9.35% , and 8.26% respectively. The volatilization rate of NH; was at its highest within two days of fertilization, which
accounted for 53. 80% -64. 02% of the total volatilization. After the addition of the biochar, volatilization of NH; decreased at first and
then increased in proportion to an increase in biochar content. Therefore, adding a small amount of biochar before field fertilization,
combined with the integrated management of water and fertilizer, can effectively reduce NH, volatilization and improve nitrogen use
efficiency.

Key words: biochar; NH, volatilization; fertilizer; saline-alkali soil; water and fertilizer integration technology
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Table 1  Basic properties of the top soil (0-20 cm)

WH  pH e CEC( +) E'fkl kR ] *i@t—/% IR HE NHP N NOp-N
/mS+cm /emol -kg /g-kg /% /gckgT! BhRLORBRL OBPRL /mgekg™' /gkgT' /mgekg! /mgekg !
B 7.94 0.32 14. 87 1.52 21.08 29.89 6.24 8.82 84.94 25.48 0.37 9.13 33.92
F2 HilEYRBLAER
Table 2 Basic properties of the biochar
, EC CEC( + 2K BET LRI
EURFR pH /mS-cm ! /cmol(-kg)’1 /g-kg ! /m?eg!
CB-300 8.61 13.56 7.53 16. 54 1.01
CB-600 9.33 15.43 8.42 13. 41 0.37
RB-300 8.95 14. 41 8. 11 15. 64 0.65
RB-600 9.78 18. 65 9.03 12.54 4.23
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Fig. 1 Schematic diagram of NH; the volatilization capture device
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Table 3 Recovery rates of the NH; volatilization capture device

G S B [l 1) NHL B/ g VW 2 1) NHL JF B/ mg Il %/ %
1 0. 241 +0. 007 0.237 £0. 005 101. 39 +0. 853
2 0.487 +£0.012 0.483 +0. 021 100. 95 £2.394
3 1. 028 +£0. 005 1. 021 £0. 008 100. 59 +1.234
4 1. 821 £0. 100 1. 824 £0. 081 99.78 +1.054
5 3.949 0. 061 3.980 +0. 081 99.21 +£0. 460
6 7.819 £0. 100 7.827 £2.735 99. 89 +0. 292
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Fig. 4 Effects of biochar species on ammonia volatilization rates
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Fig. 5 Effects of biochar addition on ammonia volatilization rates
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Fig. 6 Effects of fertilizer types on ammonia volatilization
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rates in soil after biochar addition
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