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N 150 kg/hm*  P,05 60 kg/hm®

1 K,O 135 kg/hm? N 150 kg/hm® P,0s
1.1 45 kg/hm* K,O 150 kg/hm? N
(29°59'10.26"N 210 kg/hm*  P,0s575 kg/hm?  K,O 150 kg/hm?
115°37'9.72"E) 15 kg/hm? (N 46%) (P,0s
16.9°C 7 12%) (K20 60%) (B 12%) 2014
29.1C 1 4.1°C (0 ~ 20 cm)
1 489 mm(1985—2014 30 ) “ )
1361 mm 262d pH
12.2 MJ/(m*- d) 1913 h (2 mm)
pH 1
£1 HRtEFRARSEASEREMELERO~20 cm)
Table 1 Different form N contents and basic physical and chemical properties of tested soil
NO;-N NH;-N pH
(g/kg) (g/ke) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
30.26 1.88 2.51 118.7 16.2 0.77 21.28 5.1
1.2 (] (SON)
5 ® (CK) @ 200
N 150 kg/hm*(Uys) @ ( [21-22]
N 38 kg/hm* Straw) @ N 150 kg/hm*+ kec ke kec=
( N 188 kg/hm® U se+Straw) 0.45%1 = 0.54124
® N 188 kg/hm?(U,g5) 4 1.4
7 500 kg/hm? Origin 9.0  SPSS
( 2 500 t/hm? ) (LSD)
0.5 cm 40.32% (P<0.05)
0.51% 79.5 5
100.0 g ( 2mm )
( ) 2.1
30% 10 25°C
CK <Straw
<U;5¢tStraw <Ujsg <U,ss Straw
1.3 5 CK 5
( Uso Uiset 10
Straw  Ujgs ) 1 2 3 4 5 6 8 Straw CK 13.58%
10 15 20 30 50 70 ( 6~8
CK Straw ) 5 10 20 30 50 70 Ulss 152.61 mg/kg
Uiso (125.68 mg/kg) U,so+Straw
5 10 20 30 50 (110.69 mg/kg) 37.87%
13.54%
[17] 50
(18] 0.5 mol/LK,SO, 2.2
( 4:1) 0.45 pm 2 10
(TSN) 10 30
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Fig. 1 Effects of different exogenous N sources on soil ammonium N
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Fig. 2 Effects of different exogenous N sources on soil nitrate N
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Fig. 3 Effects of different exogenous N sources on soil mineral N
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Effects of Urea and Straw on Soil Different Nitrogen Forms Under
Paddy-Upland Rotation of Triple Cropping System

ZHANG Li, ZHANG Lei, LU Jianwei, LI Xiaokun, REN Tao, CONG Rihuan"

(College of Resources and Environment, Huazhong Agricultural University | Key Laboratory of Arable Land Conservation
(Middle and Lower Reaches of Yangtze River), Ministry of Agriculture, Wuhan 430070, China)

Abstract: Adding different exogenous nitrogen (N) sources is essential for soil N transformation. In this study, soil under
long-term cultivation was selected to conduct the indoor incubation experiment, in which five treatments were designed in order
to analyze the effects of adding different exogenous N sources on soil ammonium N (NH3), nitrate N (NO3), dissolved organic N
(DON), and microbial biomass N (MBN), the designed treatments were as follows: 1) control(CK), 2) adding Urea at N 150 kg/hm?
(Uyso), 3) adding rice straw (equal to adding N 38 kg/hm? Straw), 4) adding urea and straw (equal to adding N 188 kg/hm?,
U, so+Straw), and 5) adding urea at N 188 kg/hm” (Ugg). The results showed that soil NH; increased first and then decreased
during the incubation period, soil NH} of treatments adding with urea reached the peak value more rapidly than those adding with
straw. Soil NOj; content increased with time. Total mineral N of U,gg treatment was higher than that of U,so+Straw treatment
during the period of incubation. Compared with Ujs, treatment, soil mineral N content was lower in U;so+Straw treatment but
became a little higher after 30 days of incubation. Compared with CK, adding different exogenous N source increased soil mineral
N by 169.61% — 496.75% at the end of incubation. MBN and DON of treatments with adding different exogenous N sources
reached maximum values at 10 days or 30 days after incubation and then decreased with time. MBN and DON of treatments with
adding straw and/or straw+urea were higher than those with adding urea only during the prior stage of incubation. The results
demonstrated that adding exogenous N sources of organic material mainly increased soil organic N.

Key words: Straw; Urea; Soil ammonium N; Soil mineral N; Dissolved organic N; Microbial biomass N
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