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Abstract: The effects of nitrogen reduction application of two controlled-release fertilizers on crop yield, nitrogen use
efficiency and environmental benefits were discussed, which provided a theoretical basis for nitrogen reduction and efficien-
cy increase, crop yield and non-point source pollution prevention and control in Chaohu Lake Basin. A field trial was con-

ducted in 2022 in Chaohu Lake Basin. Two controlled

Yo H 53 :2023-11-23

ELTE  THE B 55 RARAIF 78 5 KT H (2023AH040130) 3 %
BB KR T (202103206020012)

FEB A R (1999-) 4 3T JF A Wi+ BFe/E 3 B 0ot two-factor randomized block design. Five nitrogen applica-
F7 1 SR, ( E-mail) gzh1230217@ 163.com tion levels were set up, namely, no nitrogen application,

BIRAES K D% | (E-mail) wizhang@ cau.edu.cn nitrogen application rate of farmer mode and reduction of

release fertilizers, inorganic coated fertilizer —and

synergistic controlled release fertilizer, were selected in a
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20% , 28% and 40% on the basis of nitrogen application rate of farmer mode, and the nitrogen application rates were 0

kg/hm*, 263 kg/hm*, 210 kg/hm*, 189 kg/hm* and 158 kg/hm”. The effects of nitrogen reduction application on rice

yield and its components, nitrogen transport and utilization, and environmental benefits in rice season were analyzed. Com-

pared with the farmer model, the application of two new fertilizers with 20% nitrogen reduction had no significant effect on

rice yield, and significantly reduced the risk of seasonal active nitrogen loss. Regression analysis showed that the optimal ni-

trogen application rates of inorganic coated fertilizer and synergistic controlled release fertilizer were 230 kg/hm’ and 195

kg/hm’.
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Table 1 Effects of fertilizer types and nitrogen application levels on

physiological indices

FEES A RRREL #5SR THRE TR
MRS (F) 1.07 2.36 1.72 1.37 0.02
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FxN 2,64 168 1.36 0.29 2.61*
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Table 2 Grain yield and its components of rice

42.9% .25. 6%F1 16.9% , 54 P LA L, P2 Al
P3 AbH AR 53 0l ik REAIC 18, 2% F 25. 6%, TE
WA 40% A5 PF T, 5308 s50hs R R Ak BAH L, TEAIL
A N A 3 KRR RS S5 15 8. 9%

IR L S W 5 gy iy (i

T A CK 254.0+20.6d 127.9+8.9b 91.0+0.1a 21.1+1.4a 6 999.0+558.1d
FP 332.0+21.3a 169.7+27.3a 91.0%0a 21.1%1.2a 12 258.3+1 542.2ab
P1 322.0+23.1a 161.3215.1ab 86.00.1a 20.8+0.3a 10 506.5+1 122.1ab
P2 337.0£33.5a 147.0+34.8ab 90.0+0a 22.222.0a 11 375.6=1 437.4ab
P3 294.027.2bc 141.1x13.0ab 90.0+0a 21.2+1.1a 8 886.6+1 034.7¢

R RN CK 254.0+20.6d 127.9+8.9b 91.0+0.1a 21.1%1.4a 6 999.0+558.1d
FP 363.0+27.8a 187.9+25.5a 86.020a 20.620.3a 12 664.4+369.7a
P1 319.0+24.5ab 172.8+10.1a 92.0%0a 21.0+2.0a 11 951.0=1 207.0ab
P2 297.0+14.3bc 163.9+4.3a 86.020.1a 21.1%1.2a 9 660.6+1 301.4b
P3 270.0+11.0cd 173.7+23.1a 83.020a 21.0%1.1a 9 226.2+1 099.4bc
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Fig.1 Correlation between different nitrogen application levels of two controlled release fertilizers and rice yield
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Table 3 Effects of fertilizer types and nitrogen application levels on

nitrogen accumulation in rice at different stages

2 %Z;ik%ﬁﬁe ﬁ!i%@ﬂifﬁffﬁ% H*ﬁ”{fn?
RAEMREE AR EE Mg
HERHFIE (F) 0.07* 5.21™ 23.53*
s K- (N) 8.06 2.27 0.74
FxN 11.59 * 1.10 0.37

T IFIRTE 0.05,0.01 KN R
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HELAY 7K RS BRI R R LR I 22 57 A
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Ay B R 147, 1% |, 235. 7% |, 135. 7% Fl
128. 2% , BUEAIIHEAR R R TR R R AEIAL 20% AR
40% I B ZHE 60, 0% A1 59. 4% , 5 ARt ZAH L,
FP AbFE P1 ALEE P2 AbHFN P3 A BATRI AR LR
HOM B FERE T 226.6% 358. 1% . 314. 1% Fi
257. 7%, G4 ASEaCAH L, 45 08 U4k B /K A AR ik
R R R R m B R, A R i K
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Table 4 Nitrogen accumulation in rice at different stages

PIeIdE AR FPRAR
JERFIZE  HMiRUKE ARHREE AXHERE HEE
(kg/hm®)  (kg/hm®)  (kg/hm?)
THL T CK 22.7+7.7¢  17.0£3.4b  24.1x4.6b
FP 43.2+12.1a  21.5223a  45.226.la
P1 48.8+8.6a  20.9+3.0a  51.9%5.0a
P2 40.2+11.8ab 18.4x1.8a  43.326.9a
P3 47.0£6.3a  18.8+3.7a  44.7%5.2a
R R CK 22.7+7.7¢  17.0+3.4b  24.1+7.9b
FP 56.1+11.6ab 22.0+4.9ab  78.7+31.5a
P1 76.2+2.0a  27.2x4.7a 110.4%24.7a
P2 53.5+17.5ab 21.8+3.0ab  99.8+35.3a
P3 51.8+22.7ab 27.1£2.5a  86.2+36.8a

CK.FP.P1.P2 Fl P3 W32 ., [l—3EdE )5 A /NG EhER Rk
F) 22 5 2 (P<0.05)

xo6 KEREREERAHE

Table 6 Nitrogen transport and nitrogen efficiency in rice

2.3 FERIFEMBERAK TN KBREREHIE HEE
F A B 22 i

5 WoR MRS it EUKOF DL 5 ) 28 L
AR X R e is A RO S 2 IR (P<0. 01) , Her e
BRI R R R FE EIORN ZU SR FH ™= A A
FR (P<0.01)
F5 IERFERMETK KGR R R AR E YN
Table 5 Effects of fertilizer types and nitrogen application levels on

nitrogen transport and nitrogen efficiency in rice

ME mmssh CG0E SCRMOR K
MEARRIZE(F) 5.2 0.97 8.32* 28.77 "
ARKF(N)  4.54* 2.97 0.11 2.07
FxN 3.28" 2.74 0.15 10.10

RAHZE I, ™ 23 BIFRRTE 0.05.0.01 KV 2.2

H 2 6 AT, i FHJC LA ZE A A, 5 R it A
Ll , #5 it 20 Ak 35 1 R % i o ) 35 1R 55 280.7% ~
394.7% ,P1 ALBRFN P3 AbFRAY R K FE 18 W0R 7 il
= 157.3% 1 172. 7% , 54 PR e, 45 08 & Ak
MR Rz E AREKBHCOR AR BRI B AR
WCRI A To 2 25 5 it FH 3SR B B, S5O
Tt ZAH HE U RT DL e R R R s, Hop Pl
AFRER 1 110. 5%, 45 Ak B R) &0 3R WOk 4 200 e
S AR A i R R K R R R R B
KRR (P<0.01) , Jifi AR B R, 5
AP REAR LG, P1 AL FRFN P2 Ab B % W R %
T E AR 44. 0% 30. 5%,

T 2k UK %ﬁjﬁﬁ;ﬁ E?fﬁ%iﬂi fn??&;ﬁ;?‘aéﬁz E&%a?%jgﬁﬁi
TeHL LA CK 5.7+5.6¢ 22.0+15.6b 51.7¢1.2a -
FP 21.7+14.4ab 46.1+23.1ab 51.2+11.8a 26.9+5.1a
P1 27.9%7.4a 56.6+6.4a 51.6%1.0a 32.8+8.2a
P2 21.713.6ab 49.7+22.7ab 52.01.5a 31.3%1.1a
P3 28.225.0a 60.0£6.7a 48.6+8.5a 28.5+1.6a
WAL CK 5.7+5.6¢ 22.0+15.6¢ 51.71.2a -
FP 24.127.0b 51.9%3.7be 61.5+14.1a 44.3+10.5b
P1 69.024.2a 70.66.1a 58.7+5.4a 63.8+11.3a
P2 31.7+16.3b 57.2+10.5b 64.0+15.4a 57.8+9.4a
P3 24.8+25.2h 39.3+29.8bc 62.6x1.1a 40.6+12.8b

CK . FP . P1.P2 Fl P3 W3 2 7, [Rl—3EE G A R/NG PR 3R Ab Bl R 22 55 8 3 (P<0. 05) , —F/R L@ 1A A =008 H A
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F 2 8 AIAL, 2 AR BT bifi 25 il 20 ek 1) 44
SR AR B R B 3 B A
S NH HERCRAR S & Fe e K, 2 AR} Ak 2
PR NH, HEBC R R AN A =51 400.0% ., i FH
TeHL A ZENE R NH, HE R (N, O HEjif & FINO; ik Bk
HR/NVEACHLAAR ) KA FP RSP Ab B> P2
AbFESP3 AR S CK Ab B, Sk PBi AR L, P1 &b
P2 AbFLA P3 AL FE A N, O HEjik = B K
*8 KEBEFRETHRE

Table 8 Seasonal active nitrogen emission from rice

50. 0% . 52. 0% H1 70.0% , NO; vk & 5 2 % %
26. 6% .27. 3% F1 40. 3% , R4 B A0 Ak 3 1) 45 1%
PR HEE e bR AL S EaR g A —,

7 BERIFHZEI0ME R K E KB E GRS AR
Table 7 Effects of fertilizer types and nitrogen application levels on

active nitrogen emission in rice season

% N N0 B Nosidest SIER
e (F) - 34.17* 45.17* 4131
i AIKF-(N) - 58.25™ 73.21* 73.76 **
FxN - 453 5.64™ 5.10*

KNSR E BT, * L R 7E 0.05.,0.01 A RE, -F
VN ST BOR/N W R AT

. UK NH3HFTJ“5(2§‘ N,O HF;?%Q NO;%W@ZE "J{;ﬁﬁﬁbﬁ%%
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm*)
THL N CK 3.0 0.7+0¢ 6.0+0d 9.7+0e
FP 45.0 5.020.6a 13.9+0.7a 63.9+1.3a
Pl 36.6 2.5£0.5h 10.2+0.7b 49.3+1.3b
P2 33.2 2.420.7b 10.1+1.2b 45.7+1.8¢
P3 28.2 1.520.1c 8.3x0.1c 38.020.2d
R R CK 3.0 0.7+0b 6.0+0c 9.7+0e
FP 45.0 3.420.8a 11.7+1.2a 60.1£2.1a
P1 36.6 1.120b 7.220.1be 44.8+0.1b
P2 33.2 1.120.2b 7.240.7be 41.5+0.9¢
P3 28.2 1.3£0.3b 7.720.7be 37.2+0.9d

CK.FP P1.P2 1 P3 W3 2 i, [Fl—3EHE 5 AR /NG 6 2 m A Bl ) 22 5 W 3% (P<0.05) , RN Z T, © % 430 8" TE 0. 05,

0.01 KFEEFBE,

3 17 i

30 RIEBEBRT,EA 2 MiERIERIRTkfE~
ERRIEF AR

H R 7 A7 38 8 2o it FH R RIS SR AR
7, 1 ARNE AL 5 5 2R AR AR T T
SE—Z B ARG S0 I K R R
RAUN 30% ~35% ") AR T v DR 1 4 RUBE )
REBKAE, P, S0 0 80K R AT (4 R AU
AT, ARTFFR LSRR, S A
Fb,2 Pl BEAERHE DR AL 20. 0% 4514, X APk 2
I R  {H 2408 A28, 0% ~ 40. 0% i}, | S5 5
WO, PEVLINE BT, B A N AR =T UL s it

17. 8%}, K AF ™ B AL, R 25 5 AN b 32 T 76 ekl 2L
20. 0%}, 7= i i F FRAG, B IR T3k 2. 5% 54
WF5E 25 AL, A BF 5 oot FH JC AL 6 25 A ok 2L
40. 0% J& V8™ 6 BE 15 27. 5% , i it FH 18 2 4% e
TEV A 28.0% F1 40.0% BF 43 91 ¥ 7= 23. 7% Fil
27. 1% ,2 Fffes RERE Ak o it FH I R AN — 3, it —
A4 BT 7 B A B PR 2R T it P 4 A R AR A R
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