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Effects of urease and nitrification inhibitors on alleviating the oxidation and leaching of soil urea’s hydrolyzed
product ammonium.CHEN Zhenhua2, CHEN Lijun!, WU Zhijie! (' Institute of Applied Ecology, Chinese A-
cademy of Sciences, Shenyang 110016, China; 2Graduate School of Chinese Academy of Sciences, Beijing
100039, China) . -Chin.J.Appl . Ecol ., 2005, 16(2):238~242.

With simulation test of in-situ soil column, this paper studied the effects of urease inhibitor hydroquinone (HQ),
nitrification inhibitors coated caleium carbide (ECC) and dicyandiamide (DCD), and their different combinations

on the persistence, oxidation, and leaching of soil urea’s hydrolyzed product ammonium. The results showed that

compared with other treatments, the combination of HQ and DCD could effectively inhibit the oxidation of the

ammonium, and make it as exchangeable form reserve in soil in a larger amount and a longer period. The inhibi-

tion of this oxidation not only decreased the accumulation of oxidized product NO; ™ in soil, but also decreased the

potential of NO; ~ leaching, making the NO; ™ only leach to 5~ 10 cm in depth, and the leached amount signifi-

cantly decreased.
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Table 1 Basic soil properties of test soil

BE BN BE oo, ANB . BR ERP D)
Clay Sht Sand %) OrganicC ~ Total N Avalable P pH(H,0)
@ % % (@) (k) (mgkg ) (1:2.5)

9.3 14.5 76.2 6.95 17.9 1.00 16.0 1.2
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Fig.1 Variation of soil exchangeable NH; *-N at 0~$5 cm depth and to-
tal NO3 -N content of soil column.
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Table 2 Apparent nitrification rate of 0~5 cm soil NH,* (%) 0-5 .
4 }EF R Incubation time (d) 13::(5)
Treatment 7 21 28 35 42 49 56 213:5(5)
CK 1.97a  6.81b 45.98a 57.89b 68.26b 62.47bc 57.16c 5 200 400 600 200 1000
HQ 1.84a 13.23a 47.76a 52.71b 60.40bc 59.77c 70.51b 05
ECC 0.59b 5.24b 43.21a 58.03b 70.07ab 69.75b 69.75b 5~10 b
DCD 0.60b 4.37b 34.49b 41.23¢ 55.59¢ 52.53c 51.24c }‘5’:%
HQ+ECC 0.82b 17.15a 48.28a 67.76a 78.67a 80.23a 81.34a 20-25
HQ+DCD 0.38c 3.42c 25.52c 31.38d 42.13d 44.42d 43.271d

B (%) = NO; T-N/(NH, *-N + NO; -N) x 100, [&] — ] 42 R [5] &
FTFEHEER R F(P<0.01). Note: Nitrification rate( %) = NO; ~-N/
{(NH; " -N+ NO; "-N) X 100, data with different letters within a column are sig-
nificantly different ( P<0.01) using Duncan’s multiple range test.
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Fig.2 Variation of NO3 -N content at different depth of soil column(a.
bvcvdiefig:1,3,4,5,6,7,8 week(s) after incubation).
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Fig.3 Variation of apparent nitrification rate of soil total NH, *-N.
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Table 3 Reduction of NO;~ leaching to subsoil compared with control
(mg-kg™")

Jis:: ] 2K Depth{cm)

Treatment 5~10  10~15  15~20  20~25
HQ 12.29 19.56 21.62 12.87
ECC - 11.31 18.35 6.28
DCD 19.85 16.11 14.77 -
HQ+ ECC 15.35 21.07 23.04 4.66
HQ+ DCD 49.36 22.19 20.68 11.69
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