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1 1 1* 1 1
2 2 1
(1 430070
2 434020)
(CK) 28.5% ~ 40.0%
5.5% ~26.1%
25.2% ~ 57.0% 71.3%
~ 79.0% (T1) (T2) (T3) (T4)
21.6%
32~69kgkg 11.7~154kgkg 7.0 ~30.6kgkg 0.04 ~0.08 (T3)
S511 S147.2
[1]
121 1
30% B3] 1.1
4] 2012 5—9
1 900 (112°14'51"E  30°26'44"N)
3] 159 ~ 16.6C
(2. 6-71 242 ~ 263 1100 ~ 1 300 mm
4.4x10° ~ 4.6x10° J/cm?
8] 1 800 ~ 2 000 h
pH6.1
th, 9-11) 32.61 g/kg 2.02 g/kg 18.21 mg/kg
155.64 mg/kg
1.2
[12] 5 (CK)
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(T1) (T2) 20 m*(4 m x 5 m)
(T3) (T4) 40 cm 30 cm
1 3
£1 TRELERFS A ERIER T EKe/hm?)
Table 1 Nutrient application amounts and methods in different treatments
N-P,05-K,0 N P,0s K>0 N N K,0
CK 0-45-90 0 45 60 0 0 30
T1 210-45-0 147 45 0 63 0 0
T2 165-45-90 83 45 60 41 41 30
T3 165-45-90 165 45 60 0 0 30
T4 165-45-90(CRU  pgt+Ureags) 165 45 60 0 0 30
( N46%) (kg/kg) = ( -
( P05 12%) ( K,060%) )/
Agrium (kg/kg) = /
Advanced Technologies Company N  44% (%) = ( - W
2012 5 2 6 14 7 26 - )
8 2 2012 6 13 6 = /
23 7 21 SPSS
2x10°  /hm? Microsoft Excel 2003 (LSD)
1.3
2
0.5 mol/L  NaHCO;
1.0 mol/L NH,;OAC [13] 2.1
H,S04-H,0, 2
SEAL AA3 CK
8
(T1 T2 T3 T4) CK
28.5% ~40.0% 19.8% ~92.3%
(4] 25.9% ~ 56.2% CK
(kg) = + T1 T2 T3 T4 28.5% 34.2%
40.0% 30.6% TI
(%) = ( - (CK T2 T3 T4) Tl
)/ x100% N 165 kg/hm®
F2 MIEMKEAERE THRERFIN
Table 2 Effects of fertilization on dry matter production of rice various organs
(kg/hm?) (%) (kg/hm?) (%) (kg/hm?)
CK 6493+780b 56.5+09a 4986 £457c 43.5+£09b 1.30£0.05a 11479 +1228¢
T1 8342+412a 46.5+0.30b 9587+571a 535+03a 0.87£0.01 b 17929 £983 a
T2 8716 £655a 584+t1.1a 6196 £409 b 41.6+1.1b 1.41£0.06 a 14912+£1022b
T3 9092+550a 581+23a 6607+1012b 41.9+230b 1.39£0.13 a 15699+ 1561b
T4 8481 +88a 587+13a 5972+ 322 be 413+13b 1.42+0.08 a 14453 £345b

P<0.05
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N 210 kg/hm*
T3 T1
T3 2.3
T1 Tl CK
« 4
Tl 16.5 kg/hm* (T1 T2 T3 T4)
CK T3
43.1 kg/hm?
2.2
(T1 (4] Tl
T2 T3 T4) CK 5.5% ~26.1%
25.2% ~ 57.0%( 3) >
*3 HERMKEEEMHERFN
Table 3  Effects of fertilization on rice yield components
(><10*  /hm?) (2 (%)
CK 1829+17.7¢ 151£16¢ 29.57+3.01a 86.7+2.8a
Tl 217.0+13.2 ab 189 £ 8 be 28.13+1.37a 883+t19a
T2 202.8 +12.3 be 224 +23 ab 26.68+2.20 a 90.1+34a
T3 230.7+11.2a 237+24a 27.36+0.38a 89.8t1.4a
T4 1929+ 11.5be 220 £ 23 ab 2643+ 1.76 a 88.5t19a
x4 EEMNKELRREZEAZRKS S ERIFNE
Table 4 Effects of fertilization on nitrogen uptake and distribution in various organs of rice
(kg/hm?) (%)
CK 169+23¢ 51.7+57¢ 68.6+4.0c 24.8+4.2ab 752 +4.2ab
T1 334+60a 82.6+2.7b 116.0+3.6a 287+42a 713+£420
T2 21.5+4.6¢ 80.1£4.00b 101.6 +8.4b 21.0+2.7b 79.0+2.7a
T3 31.0+4.6ab 948+62a 1258+2.6a 24.7+4.0ab 753 £4.0 ab
T4 22.9+4.0 be 773+5.1b 100.2+6.7b 22.8+3.2ab 772+32ab
2.4 T1
Tl 21.6% 12.1% 6.9 kgkg 15.4 kgkg(  5)
(T2 T3 T4)
32~69kgkg [13]
117~ 15.4 kg/kg 7.0 ~30.6 ke/kg  0.04 ~0.08 T3 (T2 T3 T4) T3
15.7 kg/kg
k5 TEIHEBALE AR R RF A E
Table 5 Effect of N fertilizer on fertilizer-N use efficiency in rice
(%) (kg/kg) (ke/kg) (ke/kg)
Tl 22.6 8.8 39.7 38.5 0.71
T2 20.0 13.5 52.8 69.1 0.79
T3 34.7 15.7 55.1 45.5 0.75

T4 19.2 12.0 51.4 63.1 0.77
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3
3.1

[16]

(T3)
9 092 kg/hm*
(T1) (T2)

9.0% 4.3% (T4)

(T

[17]
(T3)
230.7x10*  /hm* 237 [18]
[19]
3.2
[20]
[21]
(N 210 kg/hm?)
21.6%
13 9 [22]
[23]
3.3
[24] [25]

34.7% 15.7kg/kg  55.1 kg/kg
[26]
4
(1
28.5% ~ 40.0%
(2)
71.3% ~ 79.0%
3) ( =211
21.6%
[1] , ; ) ) s )
[J].
, 2008, 45(5): 915-924
[2] : [J]. ,
2000, 9(1): 1-6
[3] b 2 b 2 2 El bl
, Buresh RJ.
[J1]. , 2008, 41(2):
470-479

[4] Shoji S, Kanno H. Use of polyolefin-coated fertilizers for
increasing fertilizer efficiency and reducing nitrate leaching
and nitrous oxide emissions[J]. Fertilizer Research, 1994,
39: 147-152

(5] , .

[J1. , 1998, 4(3): 219-223

[6] , , , :

[J1. , 2007, 44(5): 893-900
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Effects of Different Nitrogen Fertilization Treatments on Yield,
Nitrogen Uptake and Use Efficiency of Rice

GUO Chen', XU Zheng-wei', LI Xiao-kun'", REN Tao', WU Li-shu',
ZOU Jia-long?, LI Bin?, LU Jian-wei'

(1 College of Resources and Environment, Huazhong Agricultural University, Key Laboratory of Arable Land Conservation

Jingzhou City, Jingzhou, Hubei

430070, China; 2 Soil and Fertilizer Station of
434020, China)

Abstract: A field experiment was carried out to study the influences of different fertilization treatments on yield, nitrogen

uptake and use efficiency of rice in order to provide basis for the applying fertilizer rational. The results showed that, compared

with no fertilization (CK), all the fertilizer treatments enhanced significantly rice grain yields, the yield increased by 28.5% —

40.0%, there was no obvious difference in different fertilization treatments. Nitrogen fertilizer increased productive panicle and

grains per panicle by 5.5% — 26.1% and 25.2% — 57.0%, respectively. The results of nutrient uptake indicated that the nitrogen

fertilization treatments enhanced significantly nitrogen absorption of rice which mainly distributed in rice grain, accounting for

71.3% — 79.0%. The grain yields did not decrease under N application amounts with a reduction by 21.6% (optimized fertilization

(T2), controlled release urea (T3), controlled release urea + urea (T4) ) compared with conventional fertilization (T1), while the N

agronomic efficiency, partial factor productivity of applied nitrogen, nitrogen physiological efficiency and nitrogen harvest index

were increased by 3.2 — 6.9 kg/kg, 11.7 — 15.4 kg/kg, 7.0 — 30.6 kg/kg, 0.04 — 0.08, respectively, and all those results showed that

the treatment of controlled release urea (T3) was the highest. It demonstrates that appropriate fertilization and scientific

application methods can improve nutrient use efficiency.

Key words: Fertilize, Controlled release urea, Rice, Utilization rate of fertilizer, Yield
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