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Effects of Stabilized Nitrogen Fertilizer Application Amount and Application Methods on Yield and Nitrogen
Efficiency of Rice
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Agricultural Engineering, Anhui Academy of Agricultural Sciences, Hefei 230031, China )

Abstract: A rice field experiment was carried out in Anhui Province in 2014 to investigate the effects of stabilized N fertilizer (SNF) application
amount and its application methods on rice yield, nitrogen accumulation, nitrogen use efficiency (NUE) of rice, economic efficiency and soil
nutrients. Compared with non—stabilized nitrogen fertilizer, the yield of SNF treatments as 100% one application, 100% split application,
85% one application and 70% N one application increased 53.1% , 61.6% , 39.7% and 36.7% respectively, total N accumulated by
aboveground parts increased 64.0% , 80.9% , 36.0% and 32.3% , and economic benefits increased 50.4% , 59.5% , 37.4% and 34.5%
respectively. Compared with local farmer fertilizer practice, the yield of SNF treatments as 100% and 100% split application increased 5.7%
and 11.6% respectively. Total N absorbed by aboveground parts increased 9.9% and 21.2%, and economic benefits increased 5.8% and
12.2% respectively. At the same N application amount, SNF with 100% promoted rice yield and N accumulation compared with farmer
fertilizer practice and the split application had even more significant difference. The nitrogen apparent efficiency and nitrogen agronomic
efficiency of SNF with 100% was higher than farmer fertilizer practice and the split application had even more significant difference. The
three treatments of nitrogen physiological efficiency and nitrogen partial factor productivity had no significant difference. SNF could increase
soil available nitrogen content, which was increased with the increasing application amount. Based on rice yield and NUE, the optimum SNF
application amount was 240 kgN - hm™ with the ratio of basal fertilizer to tiller fertilizer of 6:4.
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FEH N3 feim, At AL BG5S . UK
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T 2 U X AR 77 2 ) S R 3R ) 5% e 245 2 DL
2. FACEI KRR R . G5 SOR A TR G B Y
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Jits S e EUME N3 b 3 ) 4 o /K R A S R A
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ANFIREARE A I 2B aE T 25 R W36 3.
3 AU it RS BB AL B2 530 25 W = TN
it 22 NO Ab P, Wi 25 H NO 387111 34.5%~59.5% . 4%t &
AFRLL N3 Ab P ey , RO N2, 31 Tk R 2T 46t
ZUAbFE N1, N2 F1 N3 H N1 4053600 1 290.5 76 -hm™
12 718.6 70 - hm™, 3514 i1 5.8%F11 12.2%.
24 BEREMKERERMEMNTM

R BT 7R 2R W A SR o 1 s i 25 SR 3
B (3R 4) FPRL AR AP U DA N3 B, 5 N2 RS FF
WA TC 2 5, B T A AU B B
R P N3 fg i, B m T At /U B, H O N2,
BERETARRIM N AT, F Rk B ]
DL NS i, Hokch N3 RN, 6B R E AU 4 TR it
FHREIS B AR B > 15 it 20 5 25 48 e K R R o
2.5 BREREXKTEREF AEMNEMm

RUE WA R AR A F 2% ZUE A B
FAAR RN SR A= 77 1 PSR T 1554 T VE Y% A
Z U R R AR IR A 7T 45 R R (R 5), &
JIE &I FH 2 2L N3 A B e 5, 3 v 1 Al it 4k
PR, HK O N2 4bFE L H 5 N1 A& RSt A AL F T B
FMEZE T ARFHCRLL N3 e, AT N1 ES T
bt AL PRI 25 25 5 AR SRR DA NS d5

* 1 BEREXKFEFEHNZIT

Table 1 Effects of stabilized nitrogen fertilizer on rice yield

Lt NO He N1
i e S T iR ficghm L
NO 6 189.5+545.3d — — — — 8 809.5+765.3b 0.41+0.01b
N1 8 963.7+670.2bc 2774.2 44.8 — — 9 375.5+£809.0ab 0.49+0.03a
N2 9 473.3+£83.2ab 32838 53.1 509.6 5.7 9 896.6+£909.4a 0.49+0.03a
N3 10 002.2+142.7a 3 812.7 61.6 1 038.5 11.6 9 832.8+428.6a 0.50+0.01a
N4 8 646.6+224.9¢ 2 457.1 39.7 -317.1 -3.5 9 297.8+518.5ab 0.48+0.01a
N5 8 457.6+470.7¢ 2 268.1 36.7 -506.1 -5.7 8 806.8+271.9b 0.49+0.02a
1 : FIGIAS R 7R R R 25 A 25 5 B 25 (P<0.05) . R[]
xR 2 RERIEXIKEE =S¥ BRI R0
Table 2 Effects of stabilized nitrogen fertilizer on the yield components of rice
e PR fem Hif/em AREEU TS - hm™ B % TSR A - T TR/
NO 110.2+2.7a 259+1.1a 160.3+7.0c 0.81+0.1a 159.1+£13.8a 25.4+1.5a
N1 117.4+2.8a 25.5+0.6ab 211.5+9.1ab 0.86+0.0a 161.0+13.6a 25.8+0.8a
N2 117.0+£5.4a 25.1+0.5abc 230.8+19.2a 0.90+0.0a 165.0+4.9a 26.2+0.4a
N3 114.5+6.4a 24.8+0.3abc 234.0+11.1a 0.90+0.0a 177.5+12.6a 26.5+0.5a
N4 114.2+6.3a 24.2+0.4bc 198.7+14.7b 0.85+0.0a 135.1£14.2b 25.8+0.1a
N5 118.7+£5.3a 23.8+1.5¢ 198.7+5.7h 0.83+0.1a 127.1£6.2b 25.9+0.8a
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i, FEEH TRESE B ARG AR BSR4 &
PR o L RE B HE IBRAR AL iE, A HAALHELL N3
B, BEE S EHEFE N N3>N2>N1>N4>N5>NO, 24
SRVt FE 0570 Ab B N2 T N3 A B o R S 5 A
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PRFAE AN AE ™ bt P SRR it ol , 6 O it
HEALVE AT UK s B s 1 A Rk LR R 4d
SEARKAR o JR I 5505 i AT A 50 [0 s e T 9k
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Table 3 Effects of stabilized nitrogen fertilizer

on economic benefits of rice

sty TEES ERRAY s/ uﬁzg\ L llﬁl/\ L
Je-hm?  Je-hm?  JG-hm?  NO BJi/% N1 H6Hn/%
NO 16 711.5 10400 156716 — —
N1 24201.8 19269 222749 421 —
N2 255779 20126 235653 504 5.8
N3 270060 20126 249935  59.5 12.2
N4 233460 18198 215262 374 -34
N5 228356 17519 210837 345 -54

TEKRRUOB AT 2.7 I kg™, KRR BERRES 800 J6 -7, Btk A
3200 JG-t7, JRZ 1700 JE -t 4015 10 000 IE -+, FaE AU 2 500

JG-t,

*4 REREKERERNENZMN
Table 4 Effects of stabilized nitrogen fertilizer on nitrogen

accumulation of rice

PR 43 HE Lot/ %

Sy BB 8.54% 1 12.87% . W23 WASESF 55 01, bR
F ALK 0.75% KB 1 R K FEHE = 14.75% . AR
(7K e i 4 SR R, S5 0t FH AR 2 AU A B e
T AR R Bt AL B, B 5.7 %~11.6% , H. 43Tk
e AR E AR R B E S, SAT AR R —
o AW A AR AR Y SR, S5 Ut
o FNB A R > it R 5 4R K R AR 7 i it
PR UM 3 B AR = ) o P SR el
SRR R KRS ™ i o B U 2o 1] PR R B iR
it 00 S8 550 R A1 T ) A 7 PR 25 7K A B K A S A

FRAE T, 35 30 B 4 PR R R R AL, s 3ids
KRR

Rt FH 3 i g 2 7™ B L RUIE R R —
ST NP KRG A 7= (R B ) 8 16 4 fb 2 RUIE 2 2
VEYIRS R 20 35% , S2Bn b i s B X 7] B
KT 25%", 2252 WX , V19548 7K I 2R A
AN 19.90% . TiiA IR 25 F A R 2T it ZUK FE /T
FUAFAFRA N 17.76%, FEFE R h T 0L 415
FEREAE T 7, BB 5E B NS R, IR IR
T A T 5] R 6% B e 7K R AR AR b b 3 SR AR A R
Rk MR KT A Z B SR, PR Sk R =2, S ik i
104 00 L R SRR 2 2 R 00 4R 6.78% Al

&5 REREXKERBF AR
Table 5 Effects of stabilized nitrogen fertilizer

on N use efficiency of rice

ﬁ RRESIAN I/ FREAE R FCAE IR AR JN A= 03/

Ab

% kg kg kg kg kg kg
NO — — — —
NI 17.76£134bc  11.56:1.54b  65.71x1344bc  37.35+2.79h
N2 23.66£195h 13.68+2.28ab  57.92+7.65c  39.47+0.35h
N3 3020£5.17a  15.89+2.07a  52.54+2.02c  41.68+0.59h
N4 15.05%#324c  12.05:2.25ab  80.90+2.22ah  42.39:1.10b
N5  16.15¢447c 1350£1.83ab  8646£16.70a  50.35:2.80a

&6 REREXKBKRELERSSERNZM
Table 6 Effects of stabilized nitrogen fertilizer on soil nutrients

content after rice harvest

fbm FPRLIE A FEFTFI AU

kg+hm™ kg+hm™ kg+hm™ Kk A

AR e RUgkg W E/mg ke AR/ mg kg B /mg kg

NO 52.95+4.68d 43.35+5.56d  93.45+6.67¢ 56.66  43.34
N1 83.85+6.26bc 55.65+4.78bc  139.50+7.90c 60.12  39.88
N2 90.60+0.80b 62.70+7.90ab  153.30+8.14b 59.13  40.87
N3 102.75+1.47a 66.30+2.89a  169.05+2.35a 60.79  39.21
N4 75.00£1.95¢ 52.05£291cd 127.05+4.02d 58.99  41.01
N5 76.80+4.27¢ 46.80+1.45cd 123.60+4.25d 62.15 37.85

NO 2.31+0.02¢ 175.06+2.18¢ 46.48+0.22a 113.26+4.23a
N1 2.37+0.05b 182.09+2.80ab  47.08+0.94a 94.65+13.83a
N2 2.40+0.0lab 185.52+4.34a 47.94+0.52a 101.96+10.03a
N3  2.44+0.0la 187.05+3.24a 50.15+0.14a 103.83+3.55a
N4 2.39+0.02ab 181.82+2.08ab  47.76+1.39a 109.00+13.42a
N5 2.39+0.0lab 179.24+2.48bc  45.56+1.98a 99.65+6.30a
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