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HI H2 H3 Cl1 (P<0.05) C2 HI H2 H3
6 19.0% 17.8% 19.9%  24.5% 6 61.7%
44.9% 57.3%  72.3% C2 HI H2 H3 (P>0.05)
30 kg/hm? 20%
(50%  80%)
20%
S147.3 S5l11 A
[4]
2/3 cc >3 [51
161
180 kg/hm’
75% [ (7-8]
[2-3] 191
[10-12]
2020
(973 ) (2013CB127401) (BK20131044)
(41401258)
* (zhpli@issas.ac.cn)
(1985—) E-mail mwu@issas.ac.cn

http://soils.issas.ac.cn



686 49
7 T025
11 6
(CK)
(C1) 30 kg/hm?
1 (C2) 30 kg/hm*  20%
1.1 (H1) 30 kg/hm®  50%
2013 4 —2015 10 (H2) 30kg/hm®  80% (H3)
(115°09'32" E  28°32'29" N) P,05 90 kg/hm®  K;0 150 kg/hm’
17.6 ( P,0s5120 g/kg)
276 d 1 700 mm ( Ky0600 g/kg) (
N460 g/lkg) H1 H2  H3
pH 4.96 20.5 g/kg 1.75 g/kg ( N417 g/kg 90 d)
0.65 g/kg, 27.7 g/kg, 191 mg/kg, 20 cm
42.6 mg/ke, 92.0 mg/kg /hm’ 4
1.2 42 m*(6 m x7 m) 40 cm
17 4 40 cm
x 1 FRLEHRBRAERKERS
Table | Nitrogen fertilizer amounts and application methods under different treatments
(%) (N, kg/hm?) (N, kg/hm?)
CK 0 0 - — —
Cl 0 165 60-40-0 195 50-50-0
C2 0 135 40-30-30 165 40-30-30
H1 20 135 100-0-0 165 100-0-0
H2 50 135 100-0-0 165 100-0-0
H3 80 135 100-0-0 165 100-0-0
1.3 (kg/kg) = ( -
5 )/
(%) = (
) x 100%
2015 1.4
0~20cm 5 Excel 2013
2 mm SPSS 19.0 Duncan
P 0.05
[13]
0.5 mol/L
NaHCO; 1.0 mol/L NH,Ac 2.1
(CL)
4] (C2) (Hl H2 H3)
(kg) = x + 30 kg/hm?
x 18.2% 15.4% 3
(%) = /
x 100%
(kg/kg) = / 2 Cl
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30 kg/hm’ Cl1
Hl H2 H3 6 (P>0.05 2) 30 kg/hm’
20% ~ 80%
HI H2 H3 c1 2
H3 6
CK
CK C2 HI H2 H3 (P>0.05)( 1)

*2 ARARLEREENKIEFERRRTSENEIT

Table 2  Effects of different N treatments on rice yields and N contents

(kg/hm?) (kg/hm?) (%) (kg/hm?) (kg/hm?) (%)
2013 CK 3343 b 2758 b 54.8b 4789 b 3126 a 60.6 ¢
Cl 6098 a 3948 a 60.9 a 6042 a 3695 a 62.2 be
c2 6023 a 3583 a 62.6a 6253 a 3365a 65.1 ab
HI 6372 a 3943 a 61.9a 6590 a 3471 a 65.6 a
H2 6394 a 3786 a 62.8a 6495 a 3618 a 63.5 abc
H3 6694 a 3808 a 63.82 6573 a 3437 a 65.7a
2014 CK 3842 b 3164 b 549b 4161 ¢ 3490 b 54.4b
Cl 6629 a 4033 a 62.2a 6654 a 3961 ab 63.1a
c2 6505 a 3989 a 62.1a 6645 ab 4009 a 62.4a
HI 6397 a 3739 ab 63.1a 6196 b 3636 ab 63.1a
H2 6599 a 4204 a 61.2a 6337 ab 3897 ab 61.9a
H3 6875 a 4267 a 61.8a 6660 a 4059 a 61.8a
2015 CK 3465 ¢ 2081 ¢ 62.4b 4656 b 2390 a 66.1a
Cl 5087 ab 2320 ¢ 68.6 a 6766 a 2848 a 70.5 a
C2 4893 ab 2818 a 63.5 ab 6685 a 2811 a 700.2 a
Hi 4694 b 2386 be 66.3a 6113 a 2803 a 69.3 a
H2 5126 ab 2350 be 68.6 a 6232 a 2662 a 70.7 a
H3 5320 a 2671 ab 66.6 a 6642 a 2975 a 69.4 a
(P<0.05)
2.2 19.0% 17.8% 19.9%  24.5%
6 61.7% 449% 573%  72.3%
C2
( 2 H1 H2 H3
(P>0.05) (P>0.05)
C2 Hl H2 H3
3 Cl
C2 H1 H2 H3 (P>0.05) C2 Hl H2
Cl CK H3 Cl
2.3
(P>0.05) 3
2013 2015
6 Cl C2 (P>0.05)
Hl H2 H3 (P<0.05) Cl C2 3
H1 H2 H3 6
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Fig. 1 Rice effective panicle numbers and thousand grain mass under different treatments
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Fig. 2 Nutrient contents in grains and straws under different treatments
®3 TRERBAIRE X FRABH AR F I
Table 3  Effects of different N treatments on nitrogen use efficiencies
(kg/hm?) (%) (kglkg) (kg/kg) (%) (kg/hm®) (%) (kg/kg) (kg/kg) (%)
2013  CK 60.1b 5940 - - - 6390 69.9b - - -
Cl 903 a 655a 37.0b 16.7b 183 ¢ 86.5a 70.5 ab 31.0b 6.4c 11.7b
C2 91.6a 694 a 44.6 a 19.9 ab 23.4 ab 89.2a 72.5 ab 379a 8.9 ab 154 a
Hl1 90.8 a 68.8 a 472 a 224 a 22.8b 98.6 a 75.0 a 399a 109 a 17.2 a
H2 949a 69.7 a 474 a 22.6a 25.8 ab 922 a 73.1 ab 382 a 9.1 ab 19.4 a
H3 97.0a 702 a 49.6 a 248 a 274 a 95.8a 73.4 ab 39.8a 10.8 ab 21.1a
2014 CK 66.9 c 64.6a - - - 66.2b 64.6 b - - -
Cl 97.4b 70.1 a 40.2b 16.9b 18.5¢ 96.5 a 71.1a 34.6b 133a 15.5b
C2 105.5ab  699a 482 a 19.7ab 28.6 ab 99.2a 71.6 a 403 a 15.1a 20.0 a
H1 97.0b 70.4 a 474 a 18.9 ab 22.3bc 98.7 a 722 a 37.6a 123a 19.7 a
H2 107.7 a 69.6 a 489 a 20.4 ab 302 a 95.1a 722 a 384a 132 a 17.5 ab
H3 101.9 a 68.2 a 50.9 a 22.5a 25.9 ab 983 a 71.0 a 39.8a 14.6 a 19.5a
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(kg/hm?) (%) (kg/kg) (kg/kg) (%) (kg/hm?) (%) (kg/kg) (kg/kg) (%)
2015 CK 53.8b 62.1¢ - - - 62.8¢c 742 a - - -
Cl 7249a  689b  308c 8.6a 114b 90.8 b 76.4 a 34.7b 10.8a 14.4¢
C2 82.8a  64.8bc  36.3ab 9.1a 215a 100.8 ab 752a 405 a 123a 23.0 ab
H1 78.1a 755a  34.8b 89a 18.0a 91.9 ab 80.1a  383ab 10.0a 17.7abc
H2 82.0a 763a  38.0ab 108 a 20.5a 90.7 b 788a  38.8ab 10.6 a 16.9 be
H3 82.5a 68.8b  39.4a 123a 219a 1024 a 753a  39.7ab 11.4a 24.0a
F4 MEIFERIEFMKR 20%
Table 4 Status of soil nutrition after three years fertilization
(g/kg) (mg/kg) (mg/kg) (mg/kg) (1] om
CK 1.61a 147.46 a 29.18 a 66.56 a - .
Cl1 1.65a 138.68 a 28.18 a 54.06 a 12005, 11: 54-55
c2 1492 140.57 a 2191a 60.63 a [2] (1.
HI 170 a 132.76 a 2438 a 61.56 a , 1999, 5(3): 193-205
H2 1.64a 14149 a 27.52a 63.43 a [3] , , , .
H3 157a 134.14 a 25.54a 62.50 a [J1. , 2016, 53(2):
292-304
[4] M].
, 2006
[5] , , s o
1. ,2010, 37(12): 21-23
[6] [D].
,2005
[7] , , s
3 [71. ,2002, 35(9): 1095-1103
[8] , , ,
(1. , 2016, 48(2):
248-253
[9] , , ,
809 [7]. ,
2011, 37(5): 842-854
[10] , , )
« 287” [I.
20% 50% 80% ,2012, 6: 34-40
[11] , , ,
[7]. , 2016, 48(2):
254-258
3 [12] , , , .
1. )
20% 2009,15(5): 1010-1015
[13] [M].
, 1999
[14] , , , .
[7. , 2008, 45(5):
4 915-924
[15] , , , . N15
[1. , 2000, 21(4):
18-21
[16] N15
1. , 1994, 20(4): 169-172
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[17] , , , . [23] , s , .
[J1. , 2012, [J1. , 2011,
26(2): 1620 25(3), 103-112
[18] , s , . [24] , , , . [J1.
1. , 2004, 35(3): 311-315 , 1998, 4(2): 97-106
[19] , , , . [25] Mikkelsen R L. Using hydrophilic polymers to control
NH; [J]. , 2013, nutrient release[J]. Fertilizer Research, 1994, 38(1): 53-59
33(18): 55565564 [26] .
[20] , , , . [J1. ,2001, 7(2): 145— 152
J1. , 2011, 37(10): 1837-1851 [27] s s , .
[21] , , , . [J1. , 2003,
- [J1. 34(2): 115-119
, 2013, 46(7): 1390-1398 [28] s s , .
[22] , , , . [J1- ,2005, 42(4): 619-627
[J1. [29] s , , .
, 2016, 22(2): 307-316 [J1. , 2005, 5: 3941

Comparison of Nitrogen Fertilizer Reduction with Efficiency
Increase Methods in Double-rice System in Reddish Paddy Soil

WU Meng', LI Weitao', LIU Jia', LIU Ming', JIANG Chunyu', LI Zhongpei'*"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For now, China gives great impetus to the strategy of fertilizer zero growth. The actual application effects of
many fertilizer reduction with efficiency increase methods have attracted more and more attentions. In this study, the nitrogen
fertilizer reduction with efficiency increase methods in double-rice system in red soil region of South China were explored
through field experiments carried out in a typical reddish paddy soil in Jiangxi Province. Six treatments were designed, including
none N fertilizer control (CK), conventional N application rate(Cl), N application with more times with 30 kg/hm? N
reduction(C2), 20% slow-release urea application at one time with 30 kg/hm2 N reduction (H1), 50% slow-release urea
application at one time (H2) with 30 kg/hm® N reduction and 80% slow-release urea application at one time with 30 kg/hm?® N
reduction (H3). The results showed that C2, H1, H2, H3 with 30 kg/hm? nitrogen reduction had no significant difference in rice
yields, effective panicle numbers, thousand-grain mass, nutrient contents in grains and straws, soil total and available nutrients
compared with C1 (P>0.05). The total N absorption and N harvest index of C1, C2, H1, H2 and H3 also showed no significant
differences (P>0.05). However, C2, H1, H2 and H3 displayed significant higher nitrogen partial factor productivity and nitrogen
recovery efficiency than C1 (P<0.05). Compared with C1, the nitrogen partial factor productivity of C2, H1, H2 and H3 averagely
increased by 19.0%, 17.8%, 19.9% and 24.5% and the nitrogen recovery efficiency of C2, H1, H2 and H3 averagely increased by
61.7%, 44.9%, 57.3% and 72.3% in three years, respectively. While there were no significant differences in nitrogen partial factor
productivity and nitrogen recovery efficiency among H1, H2, H3 and C2 (P>0.05). According to this study, applying nitrogen
fertilizer for more times and applying a proportion of slow-release urea at one time increase the nitrogen use efficiency in the
same degree and are both effective nitrogen fertilizer reduction methods. Considering the high labor cost and the expensive
slow-release urea, application 20% slow-release urea at one time is more operable nitrogen fertilizer reduction method. In the
circumstances of 30 kg/hm2 reduction, ordinary urea applied with 20% slow-release urea can meet the needs of rice growth, and
more percentage of slow-release urea (50% and 80%) cannot further increase rice yield and nitrogen use efficiency.

Key words: Nitrogen reduction with efficiency increase; Slow-release urea; Rice yield; Nitrogen use efficiency
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