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FAEIA 2.362%x10" t, (LR s 39.20% M. SR, Hh LR A B S, 4 R R
Bt IR B e 'R, LSS R8I, iR R R T
T ARTS Y Y, AT AN E AR AR S R G R B

[ ek Tk ph R IEf]IE T2 A RIE CAniR eSS ASRIE (BRERER . 1%
KIRZETE) , PORENERLE YR BRI S% Bys i 55 70 BRSO B2 AR B e ), T 48 2 R DU e ik oy
SRR BB AR () — PR R E R, | RIS, RRIERLE R — R, 2
AR, SR IR It XS B AR AR 220 7= 3 v BUIE R FH 2 R BRI PR 35875 e B A PR
SRCRI SR, A5 SRR R L S B AR A . AN, ERERRIEL T,
PR PR 2% 50 308 PR G 5 R e VR A R R ) R R AR, 7 S R fh
REGAE TR — YRVt FA 1208 bR 2R 53 S0t FH 5 R 3K T 8 5 4R s Ve e oY, eah, g A
SRR SR R T 5 BB SR A7 A W B2 R RS, PO AR, 5 AR (225
kg hm™®) ML, 3 bR K 20% 1 80 TR, 10 R IR 2R 209000 T 3 N1 B
R BNCH R MA T A, A RATRIRER 5K R 1 2% 77 SUARE Ny, H s
B SR 5 1A S0 30t 308 PR 2T S R v /N P BRI R ), AT, AR EUE
12277 KA B AU F R 445 53 s 1000 (H A s v /N 2 SRR X B 2
X ENIE E T ARG TT, AT AN SR A — S s mm iz X 2R & B, Bl
XENERE H it EA G EI R E WA

R, ARG G T AN ROK MR AR Bl X S B AR 77 v B N FH ) 32 U 2R
A, a7 AR R, % S R AR RIS & E R AR, WA/ Rk
ARIG N A, DA A2t X A FH ZEURE 0 A 5 B A0 A FIE 386 K I B S BAR it — o O BV
FIHAR S

1 MESTHE

1.1 XEE R

56T 2015 4F 10 H—2017 4= 10 H 7EAL T 2vE gAY & /N2 (B FOKFCAE IR DX 107 7 48
Fr B E R 2R A AE RS (34°01'N,  114°45'E) #H47. % T p 4 <463,
W2 AR, JE BRI RS VTR RS, RSP RIR 14 Cs UK B A AN 5], Z4EHTE 68
H . 2015—2016 F4/N/H AL F WK E N 676.8 mm, 2016—2017 FF&/NEIE T KAEE
WAREKE N 501 mm, JEFEHI 214 d, HIRES % 1928.5 he ARIGEL: 2 MR IE A Rk E
AL W 1o B N B PURRY) BB DU £, H 0~20 cm B E AL, 2%
TR AR, USRS &4 AR 11.2 g kg™ty 0.79 g kg™, 36.1 mg kg™, 10.5mgkgt. 92.1
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mg kg™, pH Jy 8.30.
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Fig. 1 Monthly rainfall and daily temperature during the 2 wheat/maize rotation cycles from 2015 t0 2017
12 REME 5T

RIS VB N B o 2 /N2 R P8 5 49-198 A E H B F oK it Aoaf 5 958, ZUIE A o5 2k
PRERCEERTEET 43.2%, NN EEAH MR IR, £ |5 Z1L201210392722.7 ; Loss control
urea; AR LCU) FIEFEIRE (Urea) WiFf, 3 pg i OLEA RA AL, % &% 0.
80. 160 f1 240 kg hm™? (LN it, FRED PWUAKF. AR NZRME TREMTR. B 40
Jiti F AR F] . EUIE I AR 3544 MR 6:4 BRIB LT FEAEERRMTHOE e m, RSN
LIEHEZE 15~20 cm ib; JBNEA/NEFERT, B ROKIAE KW I, 387 25 0 4
FOEINREK, R TINEE K. B #HHES> 54488 P,Os 150 kg hm™ Rl K,0 90 kg hm™ i &
VERFENE — kit o #5150/ X BRI 25 7 SNt B R K LR 1o Frfr i b 3 5 3 E 3
WEK, BEHLHES], S/ NX A 16 m?o R85/ X PU JE /K e 51 LA LE /N X T KRB B HR . 3
56 DX oA B 5 21— B

=1 REAR
Table 1 Experiment scheme

N application N application rate N é Iigation method
(mode and rate)  /(kg hm?) PP
CK 0 ANjiti% No nitrogen application control

T1 80, 160, 240 RIREF—IRIEFAL Single basal application of Loss control urea (LCU)
W fR K 60%FEAE, 40%iBHE Split basal and topdressing applications of

T2 80, 160, 240 .

urea at the ratio of 6:4

R IRE 60%FEAE, Ui R 2 409%3E A Basal application of LCU and
T3 80, 160, 240 . -

topdressing of urea at the ratio of 6:4
T4 80. 160, 240 B R &K 60%FEAL, 55K R R 40%:ik It Basal application of urea and

topdressing of LCU at the ratio of 6:4

1.3 MEmMBS55E*

http://pedologica.issas.ac.cn



R
Acta Pedologica Sinica

H EREARRE S PRI RS AT (K NFENZEFT. MRS, B R K0 ZZF M) S0 T E
FHEAE T 105°CAF 30 min, 80°CHETZEIEE, FRE. FEMME G RKHILIKEZIENE 2%

o
p

TR KPR RGN X RIT R, 28T IR 1% 13% n K 0 & & TH R
ANRERT = o

1.4 BRI

FUEAR M (kg kg )= GERXERFE—AEEAX GRS E) g

SRR R (kg kgh)= OitiEUX B B — A X 2= ) /R

SRR R RUSOICR (kg kg ™) =t %X SR 0 28 5 5t e

G R AT I JR 2K 1800 yuan 1, f%25 JRZ 2 500 yuan £, BT P,0s 3 000
yuan £, HiE K,0 3 200 yuan + 1 15 Rk BEIGEIRE S4E T TH5, 2015—2016 £E A1
2016—2017 FE&/NEMHFE 4> BN 2.4 yuan kg™ F1 2.5 yuan kg™, B E K4 MK A 1.4 yuan kg™
M 1.7 yuan kg™ ARG IR S E 13 4T 155 5 J1/KSE 420 yuan hm? s, oAb
FRpT ARG . FERP. MEL. WIS SIEYL 2 600 yuan hm? 5T

K FH Microsoft Excel 2 013 4 FHiRG Hd5, SPSS 19.0 i H i k17 B A &= 7 = 40, IFK
Fd /NGB 3% 2 5% (LSD) vk W BAS [A] kb B 8] () 2 52, Origin Pro 8.0 2. ERF A
NG FRER IR HR R 2 A P<0.05 W E K

2 % R

21 FAREEMNENZF/BEKTER TSR

PIAEVEI P AR SRR R (R 2): 2016—2017 4FEA/NEIHE T KB B ALFE K77 B LA
JER ] 2285 2015—2016 4F 7. 160~240 kg hm™? 258 K T, K/ EE B KPEBIE
PN TLAR T T2, T3, T4, HAEME% &N 160 kg hm? Fre&ixE. 5 T2~T4 Ak, 2015—2016
FEA 2016—2017 4F T /N~ B 200l E i 1.4%~4.6%H1 9.3%~22.4%, FoKj~EHE ™%
e 3.1%~10.7%1 5.6%~18.5%. M 2 4 4 ZPIHEHERE, MEERIZE M, (EYTH
FEEBIRIUN ST R G S, P EE RIS 207 2UH) 7 ) DL T AL B AR B

KNEIE FRGEFRIEARF R E ARG 2 N (£ 2). EEEN 160
kg hm™® F1 240 kg hm™® iF, T1 % T2, T3 F1 T4 i, Wi4E 2REIEAR SRR BRI R (£
3) o 2016—2017 4 FIVEMIRIEAR 2220 R 5% 2015—2016 4EFF iy, X 32 B 5 4 4L P 4E At 0t
HEAL PR LI B A K

Ffr. MREMEIIZE =R R REN (R 2), FHfiEEELHmED = RMA
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PEA AR M R R 2, W&/ N R TR R &R RLE % 5 OO 2R & A i
KA /INZEAT BB, T A AR R ) B ORI A 2

*2 ABEENENE/BER=EMRLEHERNFM
Table 2 Effects of nitrogen application (mode and rate) on yield and nitrogen use efficiency of winter wheat / summer

maize
. & /NF Winter wheat B F2k Summer maize
E mEES (0 TR meR =
Year Noperation o hm?)  Yield Increasing  AE Yield/  Increasing (kAE/-l)
(kghm?) Ratio/% /(kgkgl) (kghm?) Ratio/% 9 <9
2015—2016 CK 0 5 320c - 6 766¢ -
T1 80 6463ab 215 16.9a 9 347b 38.1 35.4a
160 6 725a 26.4 8.8¢ 10 736a 58.7 24.8b
240 6648ab  25.0 5.5de 10292ab 521 14.7cd
T2 80 6429ab  20.8 13.9b 9 740ab 44.0 37.2a
160 6482ab  21.8 7.3cd 10016ab  48.0 20.3bcd
240 6 286ab 18.2 5.2de 9 797ab 44.8 11.9d
T3 80 6 348ab 19.3 12.9b 9 719ab 43.6 36.9a
160 6524ab  22.6 7.3cd 10141ab 499 21.1bc
240 6 269ab 17.8 4.0e 9 813ab 45.0 12.7cd
T4 80 6 126b 15.2 12.0b 9 953ab 47.1 39.8a
160 6650ab  25.0 8.3c 10531ab 556 23.5b
240 6 215ab 16.8 3.7e 10260ab 516 14.6cd
2016—2017 CK 0 2 898d 5 943e
T1 80 7223abc  149.2 47.9a 10 906d 83.5 62.0a
160 7785a  168.6 30.5b 12843a 1161 43.1b
240 7400abc  155.3 18.8c 11561bcd 945 23.4c
T2 80 6925bc  139.0 50.3a 11 484bcd 932 69.3a
160 7136abc  146.2 26.5b 12116ab  103.9 38.6b
240 6973bc  140.6 17.0c 11637bcd  95.8 23.7¢
T3 80 6846bc  136.2 49.3a 11540bcd  94.2 70.0a
160 7515ab  159.3 28.9b 12512a 1105 41.1b
240 7309abc  152.2 18.4¢ 11719bc 972 24.1¢c
T4 80 6 720c 131.9 47.8a 11046cd 859 63.8a
160 7360abc  154.0 27.9b 11745bc 976 36.3b
240 7233abc 1496 18.1c 11568bcd  94.6 23.4c
14 Mean 80 6 635b 79.1 31.4a 10 467¢c 66.2 51.8a
160 7022a 90.5 18.2b 11 330a 80.0 31.1b
240 6 792b 84.4 11.3¢ 10 831b 60.1 18.6¢
T1 7 041a 91.0 21.4a 10 948a 58.1 33.9a
T2 6 705b 81.1 20.0a 10 798a 716 33.5a
T3 6 802b 84.6 20.1a 10 907a 734 34.3a
T4 6717b 82.1 19.6a 10 851a 721 33.6a
A5 5 3%U5 (P) Source of variance(P)
E4y Year 0.000 0.000 0.000 0.000 0.000 0.000
HHEIZ% Application (mode and rate) 0.010 0.013 0.072 0.764 0.566 0.954
Mi% & Rate 0.001 0.001 0.000 0.000 0.000 0.000
F <G IBiZ2% YearxMode 0.630 0.297 0.429 0.040 0.040 0.183
Fr i = YearxRate 0.224 0.049 0.000 0.243 0.110 0.000
AEiE %<t A & ModexRate 0.761 0.804 0.593 0.042 0.107 0.319
FE My < NIz %5 < F & Year<ModexRate  0.886 0.890 0.262 0.933 0.889 0.963

T AE, AR BUE S AS [F) B9 5 R R (R4 B[R 1A [F) AL B ) 22 7 2 % (P<0.05) .« T [A] Note : AE, Agronomic efficiency; Different
letters after data in the same column mean significant difference between treatments in the same year at 0.05 level. The same below

http://pedologica.issas.ac.cn
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BRI, SEEE TR FNEE R RREARRICE (FHE 4 ) BRI
AN B AR A, T AU S A R AR R TR IR I s 5 PR (3R 3). AF 2 160 kg hm™
MK (48R 640kghm™) F, Tl RREERIERR, HEEMERZPCRMEEK
YRR R T T2, T3 1 T4,

* 3 AREENZNEEERREAFRRRALYRMFNE (20152017 F)
Table 3 Effects of nitrogen application (mode and rate) on accumulative nitrogen use efficiency of winter wheat and
summer maize in 2015-2017

HIIEE S A NAE/ NUE/
N operation o o2 e (kg kg™ (kg kg™)
(kg hm2) (kg hm™)
CK 0 495g - -
T1 320 851f 39.1b 2.55a
640 1088a 26.8¢c 1.80b
960 1 016cde 15.6e 1.06de
T2 320 809f 41.8a 2.67a
640 1027bcd 23.2d 1.61c
960 968e 14.3e 1.04e
T3 320 827f 42.3a 2.65a
640 1 046ab 24.6d 1.65¢
960 989cde 14.8e 1.15d
T4 320 824f 40.4ab 2.68a
640 1 034hc 24.0d 1.63c
960 983de 14.9e 1.05de

7 NAE, ZUBRZERE; NUE, R EWIZE Note: NAE, Nitrogen agronomic efficiency; NUE, Nitrogen use efficiency
22 AERBZEENTEFNE
MIRBAEIZZE T, PI4ERE N 160 kg hm? J&4F 7= B A28 Fe 4l 2 s S0 T oA i 260 b 2
(£ 4) . 160~240 kg hm? FEHEEKE T, R T1AILIE%E 7 APORA R, HEILE
TIBRENTLRGAS, R AR B i A= A e, S PIEEE T1 2BA 5 s m T T2,
T3 I T4, HAEM%EE 160 kg hm™ I ik F# K.

* 4 ABEE R AN

Table 4 Economic benefit analysis of nitrogen application (mode and rate)

% MEEE  FESE FAFEMME EREE BIEATL HARSA 4k

7AN ol LB
f(ﬁezjr Nﬁgiftion N rate_/2 Annual yi_tzeld Annual outpzut Fertilizer cgst Labor inpyzt Other inptzj_t Income_2
(kg hm™) /(kg hm™) /(yuan hm™) /(yuan hm™) /(yuan hm™) /(yuan hm~) /(yuan hm™)
2015—2016 CK 0 12 085d 22 239d 3086 0 8 400 10 753f
T1 80 16 659abc 29 997abc 4012 0 8400 17 585ab
160 17 460a 31169a 4938 0 8 400 17 831a
240 16 939abc 30 363abc 5 864 0 8400 16 099bcd
T2 80 16 169bc 29 066bc 3707 840 8400 16 119bcd
160 16 498abc 29 579abc 4 327 840 8400 16 012bcd
240 15911c 28 563c 4948 840 8400 14 375de
T3 80 16 067c 28 841c 3890 840 8400 15 711cde

http://pedologica.issas.ac.cn
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T4

2016—2017 CK

T1

T2

T3

T4

S35 Mean

160
240
80
160
240

80
160
240

80
160
240

80
160
240

80
160
240

160
240

16 623abc
16 081c
16 079c
17 181ab
16 476ab

8 841f

18 129de
20 629a
18 962cd

18 409cde
19 253bc

18 609cde

18 386¢de
20 026ab
19 028cd
17 766e
19 104cd
18 801cd
17 208c
18 347a
17 601b
18 130a
17 475b
17 702b
17 568b

29 755abc
28 783c
28 638¢c

30 703ab

29 281bc
17 348e

36 590cd
41 297a
38 155bc
36 835cd
38 438bc
37 214cd
36 733cd

40 057ab
38 195bc
35578d
38 365bc
37 748¢
32 785¢
34 620a
33538b
34 595a
33 283b
33727b
33 386b

4694
5497
3829
4572
5314
3 086
4012
4938
5 864
3707
4 327
4948
3890
4 694
5497
3829
4 572
5314
3860
4 633
5406
4938
4 327
4694
4 572

840
840
840
840
840

o o

840
840
840
840
840
840
840
840
840

8400
8 400
8400
8 400
8400
8 400
8400
8 400
8400
8 400
8400
8 400
8400
8400
8400
8400
8400
8400

15821cd
14 046e
15 569cde
16 891abc
14 727de
5 862¢
24 187cd
27 959a
23 891cd
23 888cd
24 871bc
23 026¢d
23 603cde
26 123b
23 458cd
22 509d
24 553bc
23 194cd
19 896b
21 258a
19 102b
21 259a
19 175b
19 794b
19574b

23 FESRAEBHXR

HREIZEE TR, MHELNE. BR85S & MmN /R T — 70 IR0
WE, GERKRI (E 5, BREZ X T1 FHiEERN 169 kghm? I/ &= ERKmE (7 518

kg hm?), % EA 173 kg hm? I £k

el =N=

JUEE

(11 757 kg hm?).

R5MEFHENE/BEERTESHRAEBNXR

Table 5 Relationship between winter wheat and summer maize yield and nitrogen rate in two years

7 B it R ) N b 2

= g RE RE
RIDE s y FCR REPEEEE g, JUERR
e N Quadratic response function of grain N rate for Maximum grain o¢ OIfCIen
Crops operati yield response to N rate maximum grain ield/ (kg hm? ) determinatio
pon x, N rate/(kg hm™) ;y, grain yield/(kg hm™) y g N R2
yield/(kg hm?) ‘
KN T1 y =-0.115 8% + 39.25x + 4 193 169 7518 0.794>*
Vv\\:;:;t:tr T2 y =-0.107 3x? + 35.38x + 4 215 165 7131 0.748**
T3 y =-0.105 4x° + 35.84x + 4 183 170 7230 0.801**
T4 y =-0.101 4x? + 34.86x + 4 152 172 7148 0.818**
HEK T1 y =-0.181 1x* + 62.68x + 6 333 173 11757 0.806™*
Summer T2 y =-0.18x% + 60.12x + 6 504 167 11524 0.766**
maize ) o
T3 y =-0.188 9x* + 62.747x + 6 470 166 11 681 0.780
T4 y = -0.170 7x* + 58.86x + 6 487 172 11 560 0.811*

TR *FRIRA A F] P=0.01 #% 535 7KF Note: “** indicates that the correlation reaches P=0.01 extremely significant level

http://pedologica.issas.ac.cn
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3 i i

WHEEOT, FEEEIEHENEY &2 mEs, Bafd—ewEssr-
B KB EUR I, 5T, AR NEIE KRR R R RAER BN, SRAR
FHIE . R R AP 3wl b X /N 22 T K A A BRI RIG BT T, SR B HI7E 420 kg hm? 1%
WF, NEMIE 231 kg hm? FIF KM% 189 kg hm2 I 0] 31 R AR AR i e i . B
LEFTAC L AT P AL R 6 4 /N2 oK MR I 45 SRR W, /DR AR % 8 250 kg hm?, &
Kf AL R 180 kg hm?, AW, BEEMEERN, 5 4 e B SIEH G
RMBFRATAET, —IRIER G JR 2 160 kg hm? A IS B A B a7 DU B A
RIVER . — R R PR 2 SE A E sk E A2~ T e i R R . — 2 SRR S fEA ™
RIS RFPE R, ERANEKE—IK “W 7, FEop7E LS, Pibinehmsk,
BettBfE A E KA TN R R, R STk R E — MR (15~20 cm) /b
REBFA XM, A 7S ERERIET A X T ZXKE a2 HERRES, 2y EE
e IR . FEPIT I, BRI 2R DL R A IRiE & T AN A A .

FHEF FH R 2 a2 B A AR P~ BN IR FH TR Y5 e () B B84, /A FLE B 1iE
%77 AN AT LR B3R s Ve BUIE A A 2 4 P20, a2l oy, 7 AR 225 kg hm ™ I F2R8
PR 2 it (60%) + JK 22 1B it (40%) Ab BEF oK A 7 RO iy T IR ME A i B Tt 4 e R 3R AR B o JA
S g, Y 4 2 R 2% R SRR R A — VR it P 3 PR 2 o BRSSP TR A,
509K ffi+50%:R 7 Ik it R 2 (M RN R R I B T« MR B, T 000 ) &
{8 G /N E T REAERIGT AN, 1 80% 15 i %R T — MR Hifa B R 5 (/NFE 168 kg hm™?
R K 180 kg hm?) A B 4R o BUIE AR R FH SR R AR 72 7. SRTT, B AT Ui 109%+4% 5% bk K ik
PRA] 3 AR A L P I ROAR R P, AR ge b, BERCER N, BREIERI AR
SRR, HAESEEIEML KT i 42 2 PR 3R AT B 4R i U H S A R ROk,
R B TE 160 kg hm ™ it KT T 5 2% ZeUIE — ik St BB A R 42 v S URE ) FH 36 1A 7
B, USRI 2 AT B R TSR moF R R R M 3s P, T2 0 P Rl PR R Rk
PR 2 I it 5 36 K 2R DA A i Tt 30 R 2% INAE it 428 2K PR R AL BRAE & /N2 / B FoK A B Ja SRR A
B TR B R E IR SO H .

AWFFTHEH, R 200058t 27 /4% IR &= AU e M BUIE M A 2, B nl iR e E ™, BRI
BLRARDFZ I A, Hnaiszs™®, ARG T, %% 160 kghm? I, 2015—2016
AR A — IR R AR R R R (T AED) By, IREFEMINE R IR ZFE (T4 43 R
2016—2017 4F T1 ACHERAE =&, JE4EF~ (8 K aliaias MFE B 3 m At 207 k. i+
VR 28350 RS AN B B AT R Bl ANV E Y, N/ 2 NEEAE R ICL BTN, B
I, ZREFIEWERTHAM . AfEr IR R, 2 NEE TKRELAFHEARE. WEn
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BB REEMA A, A EILE = B2 7R, YONIE S ST AHE X )3& B i A = 7E 160~173
kg hm? JuH , B0 RO — UM SR A% IR AL B . Ak, R B B AR A 57 3 1 T e R
RPN FEFEANREA LR, VBRI EE EAK KRR, SFANEIELAh
ek F B AR P AR B, ASHIFFEAE 160~173 kg hm2 it 078 [l P — etk JoE i 2k BR 25 1 e A
JrAiE T E SRR PRI QGRIEIRZD U HAR, RIS R T AR R
WHRIEBARI TR, BA—@ NS,

4 4k

hom

Bt SR N, S R AN R TR KL Y RS N R AR R SS, Hp L
160~173 kg hm? — VP32 O PR FAL BRI P SSONCR BT o B A SRR R R —HE i)
FAEE, — R A7 2 PR 2R 2 B0 o4 A B SN T RS R/ g 1 o 44 4 7 0 i b 14 B A
WP IR SRR B R A AR AE R, W E A RE R R R EORTE R, AT £ X S
1 JFAGE B SR LA HEUEIZ 5 J5 3

SE K

[11  emazs, ZRMh, ERE, & 0 REERN B SR M AR, T E AR A2E, 2017, 50(11): 2189-2198
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Effect of Nitrogen Application on Yield and Nitrogen Use Efficiency of
Winter Wheat and Summer Maize in Fluvo-aquic Soil

ZHANG Weina'! LIU Yujuan'! DONG Cheng*  XIE Yingxin'® MA Dongyun® ZHAO Xu*" YUE
Yanjun®  WANG Chenyang'  GUO Tiancai'

(1 College of Agronomy, Henan Agricultural University/National Engineering Research Center for Wheat/Collaborative Innovation
Center of Henan Grain Crops, Zhengzhou 450002, China)
(2  State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China)
3 Henan Xinlianxin Fertilizer Co. Ltd, Xinxiang,Henan 453730, China )

Abstract [ Objective]l The aim of this study is to explore reasonable nitrogen (N) fertilizer
management mode in Fluvo-aquic soil of the Huanghuai Plain, in an attempt to provide certain theoretical
and technical basis for accomplishing the goal of zero growth in consumption of chemical fertilizer in
China. [Method] A stationary field experiment was carried out in Fenggiu of Xinxiang, Henan Province, a
typical grain crop growing region of China, from October 2015 to September 2017, to study effects of N
fertilizer application concerning rate and mode on grain yield, nitrogen use efficiency (NUE) and economic
benefit of winter wheat and summer maize. Then experiment was designed to have four treatments on N
fertilizer application, concerning mode, i.e. Treatment T1 (application of loss control urea once as basal),
Treatment T2 (application of conventional urea split as basal and topdressing), Treatment T3 (application
of loss control urea as basal and conventional urea as topdressing), and Treatment T4 (application of
conventional urea as basal and loss control urea as topdressing), and four N application rates for each
treatment, i.e. (0, 80, 160 and 240 kg hm™). All the treatments, except Treatment T1, received 60% the
fertilizer as basal and 40% as topdressing at the jointing stage of winter wheat and at the flaring stage of
summer maize. [Result] Results showed that average grain yield per crop, average annual yield, and
average annual economic benefit increased first and then decreased with rising N application rate, but
average NUE declined gradually all the way. Among the treatments, Treatment T1 160 kg hm™ in rate was
the highest in yield and economic benefit. In addition, it was also found that Treatment T1 varied sharply
from all the other three (T2, T3 and T4), which did not between themselves, in wheat grain yield, annual
yield, annual crop output and annual economic benefit. Furthermore, analysis of the economic benefits of
the two years showed that, Treatment T1 was lower in labor cost than all the others, the same in N
application rate, because it saved the labor for topdressing, and moreover it was relatively high in yield. So
among the treatments, Treatment T1 was relatively higher in, economic benefit. [Conclusion] Based on
the equation of analog curve between yield and N rate, it is found that the application of loss control urea
160~173 kg hm™ in application rate, is relatively suitable to the studied area where rural labor is quite
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limited, and hence has a vast prospect of extrapolation.

Key words Loss control urea; Winter wheat; Summer maize; Yield; Nitrogen use efficiency;
Economic benefit
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