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Effects of nitrification inhibitors on nitrification rate of urea in four typical tea soils
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Fujian Academy of Agricultural Sciences, Fuzhou 350013, China; 5.Tea Research Institute, Chinese Academy of Agriculture Sciences,
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Abstract: A laboratory incubation study over a 28—day period at 25 °C and 60% water holding capacity in China was conducted to deter—
mine the effect of nitrification inhibitors on nitrification rates in four typical tea soils(pH 3.32~3.54 ). The experiment included five treat—
ments applied on an equivalent N basis: (1) CK, soil+urea (100 mg N-kg™); (2) 2% DCD(Dicyandiamide ), soil+urea+2% DCD; (3) 10%
DCD, soil+urea+10% DCD; (4) 0.27% Nitrapyrin(2—chloro—6—(trichloromethyl ) pyridine ), soil+urea+0.27% Nitrapyrin; (5) 0.54% Ni-
trapyrin, soil+urea+0.54% Nitrapyrin. Both nitrification inhibitors were applied at recommendation rates. The results showed that inhibitory
effect of DCD decreased with incubation time in the four tea soils, and the high concentration of DCD showed a stronger inhibitory effect

than the low concentration only on the 28th day. After 28 days of incubation, both rates of DCD reduced nitrification by 12.15%~59.68% in
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Anxi and Yixing tea soils, while the inhibitory effect disappeared in Hangzhou and Langxi tea soils regardless of DCD concentration. In

general, DCD inhibition effects over 28 d incubation ranked as Yixing soil>Anxi soil>Hangzhou soil>Langxi soil. Compared with DCD, Ni-

trapyrin completely inhibited net nitrification in the four tea soils during the whole experiment period regardless of the concentration of Ni—

trapyrin, indicating that Nitrapyrin could effectively inhibit the nitrification of tea soils during the 28 days of incubation. Overall, Nitrapyrin

is a more efficient nitrification inhibitor for tea soils.

Keywords: nitrification inhibitors; tea soil; net nitrification rate; nitrification inhibition rate
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Table 1 Chemical and physical properties of experimental soils

HALHET Properties AX HZ LX YX

kL Sand/% 55.3 64.1 35.6 58
HERL Silt/% 17.0 16.6 35.1 182
FkL Clay/% 27.7 19.3 29.3 23.8
4 Total N/% 0.089 0.123 0.213 0.370
4% Total C/% 1.17 1.38 2.33 3.71
C/N F C/N ratio 13.1 112 109 10.0
pH(H0) 3.72 3.76 443 3.89
pH(KCI) 3.33 3.32 3.54 3.29
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Figure 1 Soil pH from four typical tea soils treated with two different concentrations of DCD and Nitrapyrin
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Figure 2 Changes of soil ammonium and nitrate concentration in four typical tea soils treated with two

different concentrations of DCD and Nitrapyrin
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Table 2 Nitrification inhibition rate( %) in four typical tea soils throughout the experimental period

A1 2 Nitrification inhibition rate/%

43957 Soil types  AbFPH Treatments
5d 9d 14d 21d 28 d
AX 2%DCD 70.40b 59.03b 59.48b 37.89b 12.15¢
10%DCD 70.14b 61.95b 66.50b 43.69b 37.79b
0.27%Nitrapyrin 181.32a 157.54a 123.34a 121.83a 101.32a
0.54%Nitrapyrin 218.98a 145.50a 118.39a 111.86a 98.28a
HZ 2%DCD 99.94b 64.95¢ 67.99¢ 46.96b Oc
109%DCD 92.59b 81.80c 65.90¢ 41.89b 3.19b
0.27%Nitrapyrin 239.64b 199.54b 202.11b 347.77a 301.47a
0.54%Nitrapyrin 395.96a 344.66a 301.09a 345.30a 302.09a
LX 2%DCD 24.73b 19.65¢ 48.08b 14.68b Oc
109%DCD 51.83b 15.53¢ 44.17b 16.09b 4.04b
0.27%Nitrapyrin 136.69a 110.84b 103.79a 103.11a 102.39a
0.54%Nitrapyrin 142.51a 118.36a 105.24a 104.70a 104.68a
YX 2%DCD 97.72¢ 79.17¢ 60.59b 64.34b 37.14d
109%DCD 100.91¢ 81.01c 65.11b 65.47b 59.68¢
0.27%Nitrapyrin 125.62b 127.37b 124.00ab 131.58ab 115.02b
0.54%Nitrapyrin 204.29a 173.72a 244.71a 245.74a 311.17a

T RN Al 5 Bl 7R 45 A PR A) 22 5 35 (P<0.05 )

Note ; Different letters represent significant difference among different treatments( P<0.05 ).
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Different lowercase letters indicate significant differences( P<0.05) among different treatments
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Figure 3 Nitrification and mineralization rates in four typical tea soils treated with two different concentrations of DCD and Nitrapyrin
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