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1 1 1* 1 1

1 %7_ 1 2

(1 611130 2 210008)
(0 10% 20% 40% 80% 100%)
40% NH;-N
NO;-N 10.11% ~ 17.02% 12.17% ~ 17.21% 40%
20% ~ 40% 80%
40% 4.73% ~ 10.18%
13.7% ~ 17.88% 40% 13.59% 11.4%
40% +60%
S146 A
1
-2l 1.1
2016  5-9
[3]
0~30cm
26.96 g/kg
4 21 1.33 g/kg 58.25 mg/kg 12.45 mg/kg
B3] 95.04 mg/kg pH 6.45
1.2
B3] F 498
130d
1.3
[6]
41.4% 90d
46.4%
(2017YFD0301701)
* (w.changquan@163.com)
(1997—) E-mail: talyh2016@163.com
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KCl1 NH;-N
T4
1.4 20%
35 cm 1 mm NH;-N T1
15 kg ) 40% ~ 100% NH;-N
T1(100% ) T2(10% + 90% )
T3(20% * 80% * %1 REAER 1 NHI-N 28 0% (me/ke)
60% ) T5(80% ) To6 Table 1  Effects of different treatments on ammonium nitrogen
(100% ) ) contents in soils
NO.15 g/kg P,050.075 g/kg K,00.06 g/kg
2016 CK 821+0.10c 6.66+0.61c 4.06+046d 2.78+0.44c
12 Tl 17.52+0.46a 1823+0.27b 11.97+0.67c 8.14+0.68b
84 T2 17.51£036a 1845+0.09b 1227+0.33¢c 7.90+0.47b
T3 17.13£0.33a 19.89+0.23a 1475+031b 885+0.42b
23 1L T4 1556+027b 20.28+0.35a 16.18+0.54a 9.81+0.22a
1.5 T5 15.08+0.30b 19.99+0.30a 15.63+0.37 ab 10.17 £0.45a
( ( 62 T6 14.95+048b 19.74+0.21a 15.03£0.41b 9.99+0.47a
d) ( 81 d) 126 d)
3 (P<0.05)
2.1.2 NO; -N 2
4 NO;-N
NO; -N CK
65 NO; -N
NO; -N
I T5 T4
7] 40% ~ 100%
NO;-N T4
NH;-N  NO;-N
%2 FTELEXTIE NO;-N & 28950 (mg/kg)
Table 2 Effects of different treatments on nitrate nitrogen contents
in soils
1.6 CK 397+0.06d 4.79+0.16d 10.86+0.16d 7.15+0.26¢
Excel 2016 Tl 623+025a 856+0.66c 22.03+£028c 8.73+0.25b
(P 0.05) LSD T2 620+024a 8.69+0.50c 22.04=0.32¢c 8.99+0.29b
T3 6.09+024ab 9.13+0.16 bc 22.78 £0.46 b 9.07+0.04 b
) T4 5.92+0.18ab 10.40+0.22a 24.08+0.39a 9.94+0.24a
T5 5.68=0.10b 10.42+0.36a 23.94+0.32a 9.90£032a
2.1 T6 533+0.18c 9.79+0.39ab 23.91+0.18a 9.68+0.35a
2.1.1 NH;-N
NH;-N 2.2
2.2.1 3
NH;-N T1
T1 40% ~ 100% 40% ~ 100%
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T4
T4
13.86% 2.62%
F 3 TRAIER HIRME LR A F (X< 10° cfu/g)
Table 3  Effects of different treatments on bacteria numbers in rice rhizosphere soils
CK 19.99+241e 17.03+1.41d 1550+ 1.45¢ 893+090¢ 61.45+1.52¢
T1 3642+ 1.10a 27.41 +£4.86 ¢ 21.76 £1.25d 13.53+1.52d 96.61 £3.78 d
T2 3324 +£2.25ab 2532+£397¢ 28.99+1.54 ¢ 16.56 £ 1.84 ¢ 104.10+4.97 ¢
T3 31.86+£2.05 be 38.70 £ 1.37 ab 30.38 £0.92 be 18.36 £ 0.52 be 119.29 +2.09 b
T4 28.40+1.44 cd 42.31+2.35a 3535+1.51a 22.59+1.38 a 128.65+2.26 a
TS 29.79 £ 1.36 bed 33.99+2.48b 33.34+2.43 ab 21.73£2.21 ab 118.86 £3.52 b
T6 27.07+1.73d 24.90 +0.60 ¢ 29.59+2.39¢ 20.04 £2.01 ab 104.11 £4.53 ¢
222 4 20% ~ 100%
“ - =7 Tl
CK T3 T4
T1
40% ~ 100% T3 T4
T3 T1 12.52%  7.48%
F4 TRELEN LEMEEHRHHI(C10° cfu/g)
Table 4 Effects of different treatments on actinomycetes numbers in rice rhizosphere soils
CK 19.20+1.88 ¢ 2438+ 1.81d 22.34+1.97d 27.28+1.31d 93.21 £3.15¢
T1 28.29+1.48a 30.54 +0.68 ¢ 27.74 £1.25 be 35.84 +£1.49 be 122.41 £3.22 cd
T2 26.71 £ 1.26 ab 29.93+£0.77 ¢ 2593+1.85¢ 3447+332¢ 117.04 £5.41d
T3 26.94 £ 1.48 ab 37.61£1.90a 3225+ 1.86a 43.14+2.24 a 139.94+2.74 a
T4 23.13£1.74b 3481+£1.36b 3223+121a 42.13+291a 132.30+2.24 b
TS 23.82+2.24b 33.45+1.98 be 30.07 £ 1.39 ab 39.60 + 1.81 ab 126.94 + 3.56 be
T6 22.92+0.31b 31.74 £ 1.94 be 29.54+1.22 ab 40.09+1.87a 124.28 £4.01 cd
2.2.3
( 5 TS T4
Tl T4 TS
T6 Tl 19.89%
40% ~ 100% 23.9%
#5 TELENTREFEYEHI(<10* cfu/g)
Table 5 Effects of different treatments on fungi numbers in rice rhizosphere soils
CK 2.55+0.19d 2.28+0.30c¢c 1.75+0.34 ¢ 1.11+£0.15d 7.69+0.12d
T1 429+0.17a 346+0.16 b 2.60+£021b 1.65+0.13 ¢ 12.00+£0.40 ¢
T2 3.93+£0.25ab 3.62+035b 294+£029b 1.59+£0.09 ¢ 12.08 £0.63 ¢
T3 3.88+£0.24 ab 391+0.55b 2.70£0.10b 2.81+04la 13.3+£0.88b
T4 3.67+0.17 be 4.61+£029a 3.64+£0.39 ab 3.05+0.19a 1498 £0.26 a
TS 3.71+0.21 be 4.87+045a 4.08+0.94a 3.12+0.28 a 15.77+1.01 a
T6 341+0.10¢ 4.82+022a 3.47+0.16 ab 2.14+£024b 13.83+0.06 b
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2.3 T5 20% ~ 80%
2.3.1
CK 2.3.2
CK (7
0 ~ 20% Tl 40% ~
40% ~ 100% 100%
40% T4 Tl
T6
F 6 AREILEMKIEMSEIFME(cm)
Table 6 Effects of different treatments on plant heights of rice
CK 53.69+1.56 ¢ 82.73 £2.04 d 86.80+1.52 f 93.63+1.65¢
T1 6295+1.52a 94.76 £2.69 ¢ 99.99+143¢ 110.59 +1.36 b
T2 62.73+246a 98.73+1.22b 103.32+1.00d 108.59 £1.04 b
T3 62.29+0.95a 103.10+1.17 a 106.50+1.11¢ 113.65+t1.15a
T4 61.03+£0.86b 105.50 £ 1.00 a 108.91+1.35b 116.09 +1.63 a
TS 59.16+043b 104.76 £2.19 a 110.81 £ 1.17 ab 117.72+3.15a
T6 58.73+1.01b 103.73+1.58 a 113.10 £ 1.64 a 117.50 £ 1.06 a
RT AR KET YRR AR (g/4%)
Table 7 Effects of different treatments on dry matter accumulation of rice
CK 4.66+0.30d 18.06 £ 0.41d 27.74+1.04d 41.16£3.13d
T1 731+049a 24.17+141¢ 39.04+1.41¢ 72.25+091 ¢
T2 7.12£0.14 ab 24.84 +£1.29 be 42.22+233b 7337+3.12 ¢
T3 6.87 +£0.38 ab 26.65 £ 0.50 ab 4498 +1.18 ab 83.29 £ 1.96 ab
T4 6.63+0.19b 28.01+1.14a 48.95+0.47 a 87.98+2.32a
TS 5.81+0.06c 25.90 £ 0.52 abc 47.08+3.12a 84.03 £ 0.97 ab
T6 554+0.10¢c 26.52 +£0.98 ab 45.53 £0.32 ab 80.76 £2.15b
233 8
T4 Tl
40% 40% ~ 100%
15.7% Tl 13.83% ~
12.9% 16.54%
RS TREALEX =S E TR
Table 8 Effects of different treatments on yields and yield components of rice
g ) (€3] (x10*  /hm?’)
CK 26.64+£3.78d 27.50+0.20d 5.15+055¢ 177.59 £5.52 ¢
Tl 47.83 £1.96 be 28.41+0.13 ¢ 7.15£0.19b 207.24 £3.30 ¢
T2 46.01 +£1.32¢ 28.29+0.25¢ 7.50£0.17 ab 198.43+1.95d
T3 52.56 = 1.48 ab 29.12 +£0.45 ab 7.86 +0.09 ab 218.74 £4.29 b
T4 5535+1.74a 29.41+0.52a 8.11+0.21a 236.72+2.73 a
TS 52.35+2.74 ab 28.70 £ 0.16 be 7.52+£0.37 ab 23591+4.94 a
T6 49.04 £2.07 be 28.47+0.09 ¢ 7.57+0.23 ab 241.42 £2.06 a
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NO; -N 40% 17.88%
17.02% ~ 26.02% 8.5% ~ 12.17% 8.2% 13.4%
(3] 40% 40%
40%
NH;-N  NO;-N [30-31]
20.52% 12.17% 4
el g}
07
40% 40% +60%
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Effects of Controlled Release Nitrogen Fertilizer Combined with
Urea on Soil Inorganic Nitrogen, Microorganism and Rice Growth

LI Yuhao', HE Jie', WANG Changquan'", LI Bing', LIANG Jingyue', LI Xinyue',
ZHANG Jingsheng', YIN Bin®

(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: A pot experiment of different controlled release nitrogen fertilizer (0, 10%, 20%, 40%, 80% and 100%)
combined with different urea using were conducted to explore the proper combined proportion of controlled and fast release
nitrogen fertilizer based on soil nitrogen supply and the growth of crop, in which inorganic nitrogen content and microbial
biomass in soils as well as height, dry matter accumulation and yield components of rice were analyzed. The results showed the
application of 40% controlled—release nitrogen fertilizer had the best effect on soil inorganic nitrogen in the middle and late stages
of rice growth, soil ammonium nitrogen and nitrate nitrogen contents were respectively increased by 10.11%-17.02% and
8.8%-19.96% compared to the treatment of single urea using. From the jointing stage to mature stage, combined application of
40% controlled-release nitrogen fertilizer had the highest biomass of bacterial, significantly high than in single urea using. The
most abundant actinomycete number was found in the treatment of 20%-40% controlled-release nitrogen fertilizers. Fungi
number was the highest under the combined treatment of 80% controlled release nitrogen. In the treatment of 40% controlled
release nitrogen fertilizer, rice plant height and dry matter were increased by 4.73%—10.18% and 13.7%—17.88% compared to the
treatment of single urea using during the middle and late stages. Rice grain yield was the highest with 40% controlled-release
nitrogen application, increased respectively by 13.59% and 11.4% compared to single urea using and 100% controlled-release
nitrogen application. The effective panicle number, 1 000 grain weight and grain number per panicle were in the optimum levels
under the application of 40% controlled release nitrogen. In summary, 40% combined application of controlled-release nitrogen
fertilizer increases the content of soil inorganic nitrogen, promotes the reproduction of soil microbial, increases rice plant height
and dry matter accumulation, optimizes rice yield components, thus 40% controlled release nitrogen with urea is recommendable
in rice fertilizer management.

Key words: Controlled release nitrogen fertilizer; Soil inorganic nitrogen; Soil microorganism; Rice yield
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