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Effects of Controlled-release Fertilizers and Ammonium Urea Managements on Rice Yields,

Nitrogen Use Efficiencies and Soil Nutrients

CHEN Gui', JI Hanbo? LU Chenni', XU Zaimeng', ZHU Jingna®, HU Wenling®, ZHANG Fei’, ZHU Riqing*"

(1 Jiaxing Academy of Agricultural Science, Jiaxing, Zhejiang 314016, China; 2 College of Life Science, Jilin Agricultural
University, Changchun 130118, China; 3 Jiaxing Ecology and Environment Bureau, Jiaxing, Zhejiang 314000, China; 4
Agricultural Technical Station of Jiaxing Xiuzhou District, Jiaxing, Zhejiang 314001, China)

Abstract: A field experiment was conducted to study rice yields, characteristics of N use efficiency and soil nutrients under
controlled-release fertilizers (as urea formaldehyde-based one (NC) and lignin-based one (MC)) as basal fertilizer and ammonium
urea as topdressing, which were contrasted by traditional formula fertilizer as basal fertilizer and urea as two topdressing
(abbreviated as CQG). The results showed that the treatments of controlled-release fertilizers as basal fertilizer and ammonium urea
as tillering topdressing had no significant effect on rice yield compared to CG. However, compared to CG, NC and MC with basal
fertilizers and ammonium urea as panicle fertilizer (abbreviated as NC-S and MC-S, respectively) significantly increased yield by
3.96% and 6.01%, respectively, which should be attributed to 16.7% and 17.6% respectively higher than CG in spikelet number
per panicle, meanwhile, they significantly increased nitrogen accumulation in above-ground parts of rice by 10.0% and 11.6%.
Compared to CG, NC and MC as basal fertilizers and ammonium urea as tillering fertilizer (abbreviated as NC-F and MC-F,

respectively) increased nitrogen accumulation by 2.50% and 5.89%, respectively, meanwhile, they increased nitrogen use
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efficiencies (NUE) by 3.96% and 6.01%, respectively. The treatments of controlled-release fertilizers as basal fertilizer and
ammonium area as topdressing enhanced both nitrogen uptake efficiency (NupE) and apparent nitrogen recovery (ANR), of which
MC-S significantly increased NupE by 11.6% than CG, NC-S and MC-S significantly increased ANR by 25.4% and 29.3% than
CG, respectively. The treatments of controlled-release fertilizers as basal fertilizer and ammonium urea as topdressing
significantly enhanced soil alkali hydrolyzable nitrogen by 6.58%—10.7% compared to CG, of which the treatments with
ammonium urea as panicle fertilizer showed better effect, meanwhile, organic matter contents were found 1.11%-7.56% higher

than CG. Therefore, controlled-release fertilizers as basal fertilizer and ammonium urea as panicle fertilizer is more conducive to

improve rice yield and characteristics of nitrogen use efficiency, and increase soil fertility.

Key words: Rice; Controlled-release fertilizer; Ammonium urea; Topdressing period; Nitrogen use efficiency; Soil fertility
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Table 1 Rice yield and its components under controlled-release fertilizer and ammonium urea as basal fertilizer and topdressing, respectively

Ak 7= 4k (t/hm?) A7 TR R (10Yhm?) R B Ok /R ZES2R (%) TR HE(2)
NO 7.88+0.27d 240 £ 26 ¢ 91.5+6d 96.7+0.6 a 29.1+£0.6a
CG 9.01+0.11¢ 326 +£3 ab 1175+1b 95.8+0.7a 253+02¢
NC-F 8.95+022¢ 338+9a 104 +2c¢ 96.8+03a 27.1+£0.7b
NC-S 9.37 +£0.26 ab 321 +3 ab 136 +6a 93.1+29b 247+0.1c¢c
MC-F 9.08 +£0.10 be 336+ 10a 102+3 ¢ 96.6+0.1a 269+09b
MC-S 9.55+0.09 a 310£9b 138+ 6a 95.3+0.4 ab 246+0.6¢c

e R SR FR/NG TR A0 FRR) 25 538 W 2K TF-(P<0.05), T,

22 KEBXREBEEHTYRMAEZER
5 CG 4bHAHL, NC-F il MC-F &b /KR53
BRI 3T RALE R N, NC-S Al MC-S

Ab PN — 5 B R RRAIG, (H 25 3R IR B K.
NC-F Ab#UKRE oy B B B3 T4 i B & 4
NC-S 4b B 29.8%(P<0.05), MC-F 4bHE4E MC-S
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Fig. 1 Biomass of aboveground parts of rice under controlled-release fertilizers and ammonium urea as basal fertilizer and topdressing,
respectively
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Fig. 2 Nitrogen accumulations of aboveground parts of rice under controlled-release fertilizers and ammonium urea as basal fertilizer and
topdressing, respectively
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Table 2 Nitrogen use efficiencies of rice under controlled-release fertilizers and ammonium urea as basal fertilizer and topdressing, respectively
b3 HEMIHER RN RR T A R SR YA A SR HACR FMAUC R
NUE (kg/kg) NupE (kg/kg) PE-bio (kg/kg) PE-grain (kg/kg) ANR (%)
NO 20.1+£0.7a 020+£0.02¢ 151+9a 101+ 14 a —
CG 152+02cd 0.22 £ 0.02 be 128 +3 b 624+42b 259+5.1c
NC-F 151+044d 0.23 £0.02 ab 128 +10b 63.6+48b 27.5+6.6 bc
NC-S 15.8+£0.4 be 0.24 +£0.03 ab 122+8b 66.0+6.1b 324+8.7ab
MC-F 154+0.2cd 0.23 £0.02 ab 126 £5b 66.4+49b 29.7 £5.6 abc
MC-S 16.1£0.2b 0.25+£0.02a 120£8b 67.8+£49b 334+47a
*3 ZEEBRE+tRE—E-ELEEERIRSES
Table 3  Soil nutrients under controlled-release fertilizers and ammonium urea as basal fertilizer and topdressing, respectively
piSLi 2H (g/ke) Tt A (mg/kg) 5 (mg/kg) L (mg/kg) HHLI (g/kg)
NO 2.07+0.11a 171 £4 be 17.8+49a 129+5a 473+35a
CG 2.08+0.01a 167+5¢ 194+39a 116 £8Db 432+09b
NC-F 2.11+0.06 a 178 £ 8 ab 204+43a 117+ 6 ab 44.9+£0.7 ab
NC-S 229+029a 183 +7ab 17.7+4.0a 112+9b 43.7+3.2 ab
MC-F 2.13+0.05a 181+ 10 ab 165+32a 119+ 5 ab 45.1+ 1.4 ab
MC-S 2.10£0.01 a 185+3a 19.5+02a 118 £9 ab 46.5+0.9 ab
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