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Effects of Partial Mineral Nitrogen Substitution
by Organic Fertilizer Nitrogen on the Yields of Rice Grains
and Their Proper Substitution Rate
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Abstract: [ Objective] Field experiments were carried out to study the optimum substitution of partial mineral-fertilizer-
nitrogen (N) by organic-fertilizer-N and to provide a base for the commercial development of mixed organic and mineral fertilizers
for rice. [Method] Field experiments were done in Changshu city, Jiangsu province under different substitution rates and four N
fertilizer rates. [Result] Grain yields of 8 242-10 187 kg-hm (4007) and 10 048-11 654 kg-hm?(Changyou 1) were obtained when
180 kg N-hm was applied with a percentage of organic-fertilizer-N in total N being 15%-30% or 240 kg N-hm? with a percentage of
organic-fertilizer-N in total N being 10%-20%, which corresponds to application of 1 500-3 000 kg-hm? of common compost
fertilizer, compared with inorganic nitrogen fertilizer treatment. Compared with inorganic nitrogen fertilizer treatment, a more steady
supply of nitrogen could be maintained when certain amounts of organic-fertilizer-N were applied together with
inorganic-fertilizer-N. Nitrogen accumulation in 4007 and Changyou 1 were 172.6-256.4 kg-hm? and 185.9-235.6 kg:hm?
respectively, when 180 kg N-hm was applied with a percentage of organic-fertilizer-N in total N being 15%-30% or 240 kg N-hm?
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with a percentage of organic-fertilizer-N in total N being 10%-20%. In these treatments, the highest nitrogen use efficiency was
obtained in 4007 (36.6%-48.1%) and Changyou 1 (34.3%-40.0%). [Conclusion] Application of mixed mineral-fertilizer-N and
organic-fertilizers-N had a better or the same effects on the yields of rice grains and N use efficiency could be significantly increased
compared with the single application of mineral nitrogen fertilizer. The best substitution of mineral fertilizer N by organic fertilizer N

were 15%-30% or 10%-20% when 180 kg N-hm™ or 240 kg N-hm™ was applied in terms of rice fertilization.
Key words: organic-fertilizer-N; mineral-fertilizer-N; substitution rate; grain yields
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Table 1 Organic-fertilizer-N : mineral-fertilizer-N ratios(O: M ratios) under different rates of N fertilizers

A ELB LA L) tets 2 ket 3 tetil 4 Lel 5
N application rate (kg-hm?) Ratiol (Mineral-fertilizer) Ratio2 Ratio3 Ratio4 Ratio5
180 0 : 100 15: 85 29:71 34 : 66 44 : 56
240 0 : 100 11: 89 22:78 26 : 74 33 : 67
270 0: 100 10 : 90 19 : 81 23:77 29:71




534 goE kW R % 2%

IR T 2007 4F 6 — 11 H/EVL /344 H #4001 A gii Bk
ATo RHKHRIE ) 3%, /X Ta] 88 B 7K 28 )
W e, MEpE, REBORY T, DX 6 mXx7
m=42 m?, AVNXBABEE. HK D, B
300 150 7/hm?, 5 JILH ) 2
1.3 HEHERRE

WA D K R M b1 i e B . B
XHEHL 3 m? W], W, R .

1.4 TIEHRRE

TR B AR5 55 7. 32, 60, 75 Fil 87 RAESS
INXCRH S TR AL T3, L3EVRAIE 2 mm i A .
1.5 MEFHZE

FEARFE ST R BfE)E, H HSO4-H,0,
A, % 4 3 4 HT A ( BRAN+LUEBBE
AutoAnalyzer3) P £ I 7 & . LIRS H] CaCl,
B HLHEEL, 1] BRAN+LUEBBE AutoAnalyzer3 HH4T
WSE 73BT LS A o & .

1.6 HiEALE

$c B H Excel2003 #2771 SPSS11.5 Zi it 43 HT ik
(G BLIN

A SCHR[19], AT TR R

R EF B (total nitrogen accumulation, TNA,
kg-hm™®) = FEAR b8 10 4 2 2 x AN T RRUREL PR b
latriiS R

ZUIE IR (nitrogen recovery efficiency, NRE,
%) = Chii U< 3 b FR I R - 20 A X b
i) /iR X 100;

SR A 2% F) ] %% Cagronomic nitrogen use
efficiency, ANUE, kgkg™) = (&R X & —LAS
HIX 8D iR .

2 HERESH

2.1 BiEiENEASTmENENm

M L AT, ARSI AR, AN KR SR A
e b A AU = 3 ke 0, i EE A R —
SEEH G, KBRS R B,

KT 4007 FIH AL 15 AEAGAE U &8 240 F1 270
kg-hm? I REAS P= B T 180 kg-hm®, {H 240
270 kg-hm™? Z a2 5 R B 2%, A A il
240 kg-hm™ J5 4007 FUEAL 15 RS 77 B e W 5 18
Jii
2.2 BHEARSBERITSHEEMEEENEIT

T 3o LA R — U T 25 AR B AN /KRG S PP AR A

11000 W 0 8 180 O 240 0O 270

10000 a —F—
=

9000

8000

7000

F545 74t Grain yield ( kg-hm™)

6000

5000

4007 RS
AR FE S FD Rice cultivars

av by ¢ RRAH KR 5% BEKT. FH
The a, b, ¢ indicates a significant difference at P<<0.05 by Duncan test. The
same as below

B REAZEALRBMES RN
Fig. 1 Effects of different rates of mineral nitrogen fertilizers
on rice grain yield
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Table 2  Effects of different fertilization treatments on N use efficiency

BN APICEE LR SULIIH# NRE (%) BUILAR 2 %0% ANUE (kg-kg ™)

N application rate (kg:hm'™) O : Mratios 4007 #1415 Changyou 1 4007 #1415 Changyou 1

180 0: 100 24.7+3.6b 21.5x2.7c 4.14+1.1b 7.35+0.24d
15: 85 42.5+0.83a 40.0+0.62a 9.08+1.0a 22.4+0.94a
29:71 36.6+0.56a 36.7+1.4a 9.65+1.3a 20.5+1.0ab
34 : 66 35.9+3.2a 36.0+2.2a 7.34+1.4ab 13.6+0.83c
44 : 56 25.4+4.6h 29.5+0.79b 4.14+2.1b 16.4+2.3bc

240 0 : 100 31.8+0.96b 26.4+1.9b 6.95+0.35b 8.33+1.0c
11: 89 44.6x2.1a 36.8+3.3a 10.4+0.73a 13.0+1.2a
22 : 78 48.1+3.1a 34.3+1.9a 10.6+1.4a 10.1+0.29bc
26 : 74 31.1+0.52b 30.4+2.6ab 9.18+0.20ab 10.5+0.69abc
33:67 30.0+0.92b 32.5+1.0ab 8.80+0.07ab 11.8+1.4ab

270 0 : 100 34.3+0.29a 34.7+0.93a 8.04+0.48a 8.55+0.29b
10 : 90 32.2+1.5a 32.1+2.1a 8.91+0.51a 12.2+1.1a
19: 81 38.3+2.6a 35.7+2.8a 9.21+0.88a 10.7+0.78ab
23:77 37.8+4.8a 38.6+4.3a 9.03+0.25a 11.6+0.21ab
29:71 33.7£1.2a 34.7+4.1a 9.20+0.78a 9.70+1.8ab

abc FKIRSH AR 5% KT RELELRLSE. TH

The abc indicates a significant difference at P<<0.05 by Duncan test; Vertical bars represent standard errors. The same as below
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DRI 5 v T KRR R 2 e B, ZE U 270
kg-hm™@ i, 4 ANt Ak B A A0 AR TR 0 Hi 4 i)
244, 218. 208 1191 kg-hm?, A HLIEEFE AL HS
AR RGP E AN 2, AT RS DA AR 8K UK
SPT Tt A A IR AT HR A 1 £ O 2R BRI A KRR

G SUF=F 0k B
3.2 ANEMEBKEBMLEEM KEREHAER
SHEAD)

XZ HRFF A R WA, A HUEHUIE RS & e
RE B3R R RUIEM T . A HUIEL A ATt RE B2 e 4
JEAFH 2 0 s AT e A HUIE S e AR L, IR 3R
LA HUILAC it 8 R B bR, N s i T
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A YIRS B, 5 R PR 2 M L B 2 A IE
Il 22 PEAAE A Y, AN S T RT3 22 1 LA
TET T3 SRR A EY) AR IR SR N,
- R B AR 2 (1 RE IR A TR E RS 0 A g
&, KEMIEDALRIET, B R X S A P 1k
A Y338 3 R 2R T R AR AT A i ) i 2427 34370
ARG RR W, A IE I A AR O
FERR, Sl MR, EIEEENAL, S8k
KGR %= SRR TROEAEE, BRI A
FIGAE, MEUTEAE 180 kg-hm2 I HA UL KRR I
fREAE 15%~30%5 % %0 & AE 240 kg-hm™ LA 3F AL
HHUEEF R ERALE 10%~20%I, R EBER N
SRR, B> TR MR, SREE T KRR A SR R,
ORI 2% SRR 3 T A B AR BRI
RAEFIHZE . 32w AR 1 U8 [ s 5UA
JEAR 27 35 e o AR = 02 DA A LR R R 2 S (e ik
PRI R, B BE L.
3.3 BHEREERTSTHEENREEBERE

AP ENE R A BEHE K FE RS = 2
RAERI I, 1) FLIR N Ae BT AL 38, B EY SR
AR, AN RS IR R A HUIERN R S IR A L
B KRB F= B R, FEA A UL AT
Lo B, R A BRI AR = i T B
A HLICH U I I 1% A7 78 Fe 3 E g 1163841

BN 180 kg-hm® B, it b 28 AT B4 (1 1 2%
RERK, 250 154, 128, 118, 101 kg-hm?, Bl
FA UL LG =, AU R A= A3,
AR R LA B AR RS 2 3, 5 350 it A
PR R SRR, R T AR AN R
Pyt Z W), T S SR A R R IR R
MFRE (R 2>, NI EH & N HUIER A
A 15%~30% LA BK R RE A = Ll . &
F#R 9 240 kg-hm™® B, Jicd it A 22 T4 1L 1) 4k 27 S 43 ol
b 214, 188. 178 #1161 kg-hm?, i W51 Fic it Ak B e
T HEAR AR, BENVAEDFR AT, B
I A 2 A HUIER A BOE BN 10%~
20%. HNZEUHEAE 240 kg-hm™? LA 7 S A HUIE A B A
J4k 1 500~3 000 kg-hm2,

4 ZEig

AR 5 LW, AHUERNE S A I R e gk
RLE Ut F FIE AL B el B PR S TR . S
WAL ENEAN AR L, %8R 180 kg-hm™ I HAHL

BERL AR AT 15% ~30%88 &0 &4 240 kg-hm™
I HAHUIER S ZUE = 10%~20% CHY4 Tt
Fi A HUAE 1500~3 000 kg-hm™) I} REWS i 2 2 w5
ANKFG SR (4007 FHEAL 15 RS & 5
AN FAR LG, il FH A HLUEHUIE R AT USRIk
PRI LN R, AT R KR 0 EUIE sk
HAEIARFH K
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