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/
/
1
1.1
2012—2013 2
(28°25'N  115°51'E)
175°C =10 C 5400 C
1 600 mm 1 800 mm 280
d
32.52 g/kg 1.89
g/kg 135.6 mg/kg 35.8 mg/kg
94.14 mg/kg pH  6.20
1.2
98 4 ,
43.4 /hm? 7 110 d
101 7 , 18
/hm* 10 120d
1.3
4
(CK) (OPT) /
(100CRF) 80% /
(80CRF) 23 30 m?
12
N 157.5kg P,0s75kg K,0
135 kg N 180 kg P,0s54

kg K,O 171 kg (N
46.30%) (P,0s  12%)
(K,O 60%)
50% : 25% : 25%

/
/ (N-P,05-K,0
21-10-14) / (N-P,05-K,0
20-6-19) /
80 d / OPT
1
5~
8 cm 10d

F1 ZSREERSFERAR
Table | Amounts and methods of fertilizer application under
different treatments

(kg/hm?)
N P,0s K,O ( : : )
CK 0 75 135 50% : 25% : 25%

50% - 25% - 25%
100% - 0: 0
100% : 0 : 0

50% : 25% * 25%

50% : 25% * 25%

OPT 157.5 75 135
100CRF  157.5 75 135
80CRF 126 60 108

CK 0 54 171

OPT 180 54 171

100CRF 180 54 171 100% - 0:0
80CRF 144 432 136.8 100% - 0:0
CK OPT 100CRF 80CRF
/ 80% /
1.4
2012 0 ~ 20 cm
U7 2012—2013
5
0~20cm
0~20 20~40cm
5
2 mol/L KCl
NO;-N  NHj;-N
5
H202-H2$O4
1 5 [16,18-19]
(kg/hm?) =
+ —
(kg/hm?) = +
+ — —
= /
(%) = ( -
) x100
(%) = (
- )/ x100
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(%) = 100%— —  (P<0.05) 2
100CRF CK 27.7%
1.6 (P<0.05) 100CRF  8OCRF
Sigmaplot CK(P<0.05)
DPS7.05 100CRF
(ANOVA) Duncan OPT 2013
(P<0.05) 32.58%  15.41% 100CRF
2 80CRF 2012
2.1 / (P<0.05) 14.89% 80CRF  OPT
2 2 / 2012
80CRF 2012
CK( )(P<0.05) OPT 100CRF
2 80CRF CK /
25.32%(P<0.05) /
CK (P<0.05) 2013 20%
100CRF OPT
F2 MAZEATRHREEX 2012 £512013 FXNEHE~2 ., W EFEYEMRAZTREEIZN

Table 2 Effects of application of slow/controlled-release N fertilizer on grain yields, aboveground dry mass and N uptake under double cropping rice

(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
2012 CK 6395.00 b 10882332 123.10b 0.633a  8384.46b 13151.86b 146.99 ¢ 0.652 a
OPT 6685.00 a 11 985.56 a 162.16 a 0.630a  9805.58a 15350.13a  235.34ab 0.682 a
100CRF 7105.00 a 12311.67 a 172.37 a 0.624a  984843a 1547585a  251.23a 0.585a
80CRF 6970.00 a 12 716.67 a 174.35a 0.606a  9872.07a 15121.66a  218.75b 0.631a
2013 CK 4937.63 b 9292.66 ¢ 80.37 ¢ 0.758a  6872.64b 11998.40b 111.56 ¢ 0.691 a
OPT 7635302 13876.63b 15596 b 0.695¢  8457.11a 14594.92a 170.97 b 0.660 a
100CRF 7818.89a 16224722  206.77a 0.697¢c  818273a 13855.04a 197.32a 0.654 a
80CRF 7829.61a  1493594ab 184.71ab  0.714b  8651.02a 14871.31a  184.87ab 0.688 a
(P<0.05)
2.2 / (P<0.05)
/
3
/ 20%
OPT (P<0.05) 2
80CRF 100CRF (P<0.05)
/ 2.3 /
80CRF
100CRF OPT NH3-N
(P<0.05) 80CRF (1 NH;-N CK
100CRF 100CRF (P<0.05)
80CRF OPT OPT
(P<0.05) 80CRF 100CRF
2012 100CRF
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Table 3  Effects of application of slow/controlled-release N fertilizer on utility, residual and loss ratios of soil N under double cropping rice

(%) (%) (%)
2012 OPT 26.03 ¢ 3450b 18.68 b 10.49 b 5529 a 55.01a
100CRF 37.28b 4138 a 2933 a 25.00 a 33.39b 33.62b
80CRF 55.58a 39.11a 2640 a 18.19 ab 18.02 ¢ 42.70 ab
2013 OPT 2398 Db 33.01b 5.86b 7.84b 70.16 a 59.15a
100CRF 57.85a 47.64 a 2338 a 23.07 a 19.08 b 29.29b
80CRF 5393 a 5091 a 33.04 a 17.46 ab 13.03 b 31.63b
50 r NO3 ‘N
—— CK
—o— OPT NO;-N
40 —— 100CRF
—— 80CRF
£ 50! (NH;-N+NO; -N)
g
%
= 20+ 3
Z
CK
101
(P<0.05)
030136-1 2013-7-1 2013-8-1 2013-9-1 2013-10-T
TR H 3 / 100CRF
1 WEEEZR 0~20 om +I18 NHI-N ST 80CRF OPT
Fig. 1 Dynamics of soil ammonium nitrogen in 0-20 c¢m soil layer
under double cropping rice
50t

NO;-N ( 2
NO; -N
CK(P<0.05) /
OPT 100CRF
OPT 80CRF (P<0.05)
NHI—N
NO;-N
181
16 :SIEET
—~ 100CRF
14r -4-80CRF

NO;-N (mg/kg)

2013-6-1 2013-7-1 2013-8-1 2013-9-1 2013-10-1
e H A

2 WEFEIKER 0~20 cm 11 NO;-N ST
Fig. 2 Dynamics of soil nitrate nitrogen in 0-20 cm soil layer under
double cropping rice

02013:6-1 2013-7-1 20138-1 2013-9-1 2013-10-1
It H 44

3 WETEKRER0~20cm HIET RENnn) ST
Fig. 3 Dynamics of soil mineral nitrogen (Ny;,) in 0-20 c¢m soil
layer under double cropping rice

2.4 /
- (
4) 2
44.82% ~ 57.00%
56.47% ~ 83.42% OPT
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2 100CRF 4 OPT
8OCRF OPT 65.34 kg/hm’ /
(33.08%)  90.64 kg/hm’(45.89%) OPT /
51.63 kg/hm*(29.41%)  85.13 kg/hm*(48.49%) OPT>100CRF>80CRF
/

x4 ZEBEMVERBIIEENERL 2 £ 4 TR FEHFM2012—2013, kg/hm?)

Table 4 Effects of application of slow/controlled-release N fertilizer on N balance in soil-crop system under double cropping rice

(kg/hm?) (kg/hm?)
2012 CK 0.00 96.21 94.39 123.10 67.51 0.00 -28.70
OPT 150.00 96.21 94.39 162.16 95.53 82.92 82.24
100CRF 150.00 96.21 94.39 172.37 111.50 56.73 72.02
80CRF 120.00 96.21 94.39 174.35 99.19 37.06 40.05
CK 0.00 67.51 134.43 146.99 54.94 0.00 -12.56
OPT 180.00 95.53 134.43 235.34 73.82 100.80 79.09
100CRF 180.00 111.50 134.43 251.23 99.93 74.76 63.20
80CRF 144.00 99.19 134.43 218.75 81.13 77.74 59.68
CK 0.00 96.21 228.82 270.09 54.94 0.00 —41.27
OPT 330.00 96.21 228.82 397.50 73.82 183.72 161.32
100CRF 330.00 96.21 228.82 423.60 99.93 131.49 135.22
80CRF 264.00 96.21 228.82 393.10 81.13 114.80 99.72
2013 CK 0.00 54.94 87.54 80.37 62.11 0.00 7.17
OPT 150.00 73.82 87.54 155.96 72.66 82.74 81.58
100CRF 150.00 99.93 87.54 206.77 104.20 26.51 30.77
80CRF 120.00 81.13 87.54 184.71 109.69 -5.73 22.83
CK 0.00 50.56 99.15 111.56 38.15 0.00 -12.41
OPT 180.00 72.66 99.15 170.97 52.26 128.58 108.18
100CRF 180.00 104.20 99.15 197.32 79.68 106.34 81.83
80CRF 144.00 109.69 99.15 184.87 63.30 104.67 58.28
CK 0.00 54.94 186.69 191.93 38.15 0.00 -5.24
OPT 330.00 73.82 186.69 326.93 52.26 211.31 189.76
100CRF 330.00 99.93 186.69 404.09 79.68 132.85 112.60
80CRF 264.00 81.13 186.69 369.58 63.30 98.94 81.11
= - +
3 /
3.1 / e
/ /
/ 2 /
113 ” Wang [21]
20% 2
20% / OPT
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Effects of Slow/Controlled-Release Fertilizer on Grain Yield, N
Uptake and Soil N Balance in Double Cropping Rice

HOU Hongqianl’2’3, JI Jianhua'*?, LIU Yiren'**, HUANG Yonglan4, FENG Zhaobin'*?,
LIU Xiumei"**", HU Zhaoping’, WEI Lihe’, WANG Zijun'**

(1 Soil & Fertilizer and Resources & Environment Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200,
China; 2 National Engineering and Technology Research Center for Red Soil Improvement, Nanchang 330200, China; 3 Key
Laboratory of Crop Eco-physiology and Faming System for the Middle and Lower Reaches of the Yangtze River, Ministry of
Agriculture, Nanchang 330200, China; 4 Jiangxi Super-rice Research and Development Center, Nanchang 330200, China;
5 Kingerta Ecological Engineering Group Co., Ltd., Linshu, Shandong 276700, China; 6 Ji’an Breeding Farms of Livestock and
Poultry, Ji’an, Jiangxi 343000, China)

Abstract: A location-fixed field experiment was carried out for 2 years under double cropping rice in Nanchang, Jiangxi
Province of Southern China. Four treatments were designed which included no nitrogen fertilizer (CK), optimization of nitrogen
fertilization application split by three times (OPT), slow/controlled release fertilizer all used as basal fertilizer (100CRF), and
80% slow/controlled release fertilizer all used as basal fertilizer (SO0CRF). Each treatment had three replicates. Rice grain yield,
nitrogen absorption and utilization, soil mineral nitrogen accumulation and nitrogen balance in soil-crop system were investigated.
The results showed that compared with OPT, 100CRF and 80CRF did not changed the rice yield significantly, but 100CRF
increased nitrogen uptake of rice significantly (P<0.05). Nitrogen uptake increased by 32.58% (P<0.05) in early rice and 15.41%
(P<0.05) in late rice in 2013, respectively; while no difference existed in nitrogen uptake between 8OCRF and OPT. Compared
with OPT, CRF improved utilization rate of nitrogen of rice and thus reduced loss of soil nitrogen. Soil mineral nitrogen was
higher in early rice than in late rice in the same growth period, no significant difference existed in soil mineral nitrogen between
different treatments in tillering, heading and mature stages, but soil nitrate nitrogen in late rice under 100CRF was significantly
higher than that of OPT in mature stage. Compared with OPT, the average nitrogen loss ratio of I00CRF and 80CRF reduced by
65.34 kg/hm2 (33.08%) in 2013 and 90.64 kg/hm2 (45.89%) in 2014, respectively. Therefore controlled release nitrogen
fertilization can promote rice yield, increase nitrogen absorption of rice, maintain high soil nitrogen level, reduce soil nitrogen
loss and improve utilization rate of nitrogen fertilizer. Reducing 20% of applied controlled release fertilizer is more reasonable
under current situation because it can maintain high yield of cropping rice while has the highest utilization rate of nitrogen
fertilizer and the lowest nitrogen loss at the same time.

Key words: Double copping rice; Slow/controlled-release fertilizer; Gain yield; N uptake; N balance
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