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Abstract

In order to solve the problem of the application amount of N and Increase N fertilizer utilization in
winter rapeseed in the region, based on the same dose of K, P and B fertilizers with N different
dose in 2014-2016 years, the influence on rape seed yield, N fertilizer utilization and soil nutrition
content was studied with N different. The results showed that the rational N fertilizers could in-
crease the plant height, stem diameter, branch number, single plant kernels, per kernels number
and 1000-grain weight of rapeseed, and increase obviously yield of rapeseed. The N fertilizer uti-
lization and N partial factor productivity decreased with the increase of nitrogen fertilizer. The
content of available phosphorus, total nitrogen and organic matter in soil can be increased by in-
creasing the amount of nitrogen fertilizer applied. The optical recommendation of N fertilizers
was determined to be 196.87 kg/hm?2.
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1. 5]

WS E EE R —, B TIREK. MR RR AR E 1] [2]. BEERED B EE K
BIuE, SEMEMMAERKKEE. HmRAMREVIMG. W RN RERR, (Hid &t HZ A
2 A 5 3%, T HLid 2 3 B0 St ZUR AR A 2 B BT RR(3], BRI HE i SE IR F 28 52 BIRK
A WRAENIRE FEREY 2 —, EARE TEZEMEIS g, Rl AREEEEHE, O
T 2T, MBS IR, & . ARG R T RA R i S o A A R, R
EPE PR B (4] 248 A5 AER ISR A58 I A [F) B A AE e A I, ORI Bt A X A Tk S (H i 2 O
AEIMET 42 2 BRI B IR S BB, BRI AT RN . D R[0S S RN, R
B A it FH AT DA wo Jh SR AR R i R B R R, B IR S SR R B SR AR . ARG A7 d
2004~2006 SEAEKITHIR 10 A1 73 A it SRR ()R8, BF 70 R BUCERE . 40 A AR L ik 1 it F 2200,
RE AR mn S P B, BUIEMRAE P A1, REEBCR . AR R L RMF RS9 147 kgkg ' 6.2
kgkg'. 18.5 kgkg ' Ml 34.6%. TEHEME. FPACIERE b b A ZUIE RE I 2 FE m i sE 0w . A IR w7 4
BEEMH = BN EEE LR —, IR ZARTE M S A = T A7 R (8] 52 JEURERI FH 26 1)
WERZ, BHFTAES OHOS RET, AR A A3 2 s R R IR [9], AT il it 4 3 4F
H ()RS, W10 e BIEE B &, AR H X 5 i 7 A P 4R A — 2 S TR
2. M5
2.1. RIS X

ARGEG X /NGB X R X4k, M3 TH, WSS, PR 2 KA, SRR RGHEIE R
X, DUZEsr8, R, FK7m, 4P 14.9°C, BKE 978.7 =K, THEWIL 220 K. &
FR . FERA RN 3 AMRIE W BRI N R L, IR .

2.2. WIEMHR

2014~2016 FIESE 3 F53 BIFE/NCERRFAT . AR RIS 3T T 40028 1 ZUIEAS [F) A 2R

ARG i BN B AR TR AR LR 1o B e Ry Ut EHES A “ 2 21 57 o HIHALS

KA WA P, BN 12.45 Jitk/hm®s R0 AT 2441 10 AR EMEY, 11 AT
BEATRE R, ORAFE 5 A N AR, AR T AR K R

ik
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Table 1. Locations and basic soil physical and chemical properties of the field trial sites

= 1. I S BT IRE AR MR

ot 7 Yok 25 4 7
ER o RKIb Tk R%F pH @}(g/ f@ﬁ aﬁ/‘f;/ ﬁﬁ/‘i}/ fnﬁﬂgﬂf
2014 4F  NABUREHR 32.59156 119.73022  7.42 31.83 1.53 15.8 85 0.58
2015 4F  /NABURMAT 32.60710 119.71768 6.8 30.65 1.42 17.6 91 0.62
2016 4F  /NEHTESEN 32.59819 119.72089  7.23 345 1.62 18.8 96 0.58

2.3, R

RV 6 MAEFE, LI 1 (N PK)AHER. AEFE 2 (N,PK)REEE 131.25 kg/hm? 4P 3 (N;PK) it &UIE
196.875 kg/hm®. 4P 4 (N,PK) i &UIE 262.5 kg/hm®, 4bFE 5 (NsPK)Jiti ZUIE 328.125 kg/hm®. 4bHE 6 (NGPK)
Jit U 393.75 kg/hm® . 45 b BB A0 A0 AIE it FH 5253594 P,Os 63 kg/hm®. K,0 90 kg/hm® ] 7.5 kg/hm?*. it
TR ENE AR R (B N 46%) BEIE RIS BERRES (5 P2Os 12%) FAE A E AL (E K0 60%). Itz %
NAENEEERE 40%, HIE 20%, AL 40%; BEAC ARk, FAREEAE 60%, &AL 40%; BHAE— I tE5L .
g, A HA AL,

24. MEMBS75Z

Iy AR R AN B I SR . 2 SRR, SRR AR B, SRR R SR
TR ESE EER 2R BN 5 4% /N X S e BR A BRI 5 SR FH 3 B 43 B 7 VA SE [10]

A RZEHE LI R [9]:

RBHEA =R 2 (kg/kg N) = (A X =& — AR IX = 5) + ZIEHE;

BHEMRAE P J1(kg kg N) = TR 78 +~ L&,

BHERVFFH Z(%) = (A X RSB AR - A X ER SR ER) + ZAEHE *x 100;

ZUEAE BRI 2 (kg/kg N) = (X =8 — AHAX &) + (EEXERGRE R - AlsXEE
SRR

RIGHE FH SPSS17 Hl Excel 2003 #ET 4814047 »

2.5. AEERENRE
K — 70 R AR AR AL [ (D) D e e B S AR AR E AT A (1], #fE s AR & .
y:ax2+bx+c (1
A, y N E(kg/hm?), x NEIEHEIEH & (kg/hm®), a N IREIHRE, b A—RIEH RS, c B
i
3. ZERES
3.1. MEEIHEETERZ RN

MIEZE 3 50 45 R AT LUE H, AN [R) ZUIE i FH 506 = 1 32 2R 2R B AN R B2 B S (L 3 2)
H5AMENAIL, BEEREERG N, Sk, 2. R BdkA R SAREN T RE A A
FIFEEERPE s Mhmn. 2. B8 bk A AL B ARIEON T 3 SR 2 5N 3.2%~16.2%-
10.7%~27.5%- 14.8%~61.5%+ 4.2%~29.5%- 0.96%~20.4%- 2.81%~9.64%. £ )7 %/ #H1, 4H N,PK 5
N;PK Z[H], NPK. NsPK. NPy Z[AIFk . 220 08 Sk A MR TR E 2 R A RE,
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HIE %

AE N,P, K>+ NsPK 5 NLPK Al NPK 2 [Al#k . ATk E 2 782 B & /KT, 48 NPK. NPK 5
N,PK 2 [8] bk g AR foki 8 = IR B B /KT, AbF NGPK 5 NL,PK Z [ 256 . bk M R Rk
R FIKT, 5 N,PK Al NsPK 2 8] T-ki 5 2 F ik 3 5 2 /K7 o] W& B 208 S0 F T2 = s
g,

3.2. HEEX SR E AR

HIZE 3. P 1 AL, 2014~2016 FIEEE 3 ik BT 2 BE R ZULH BRI 258 EJHE PR
%‘i}" AL[‘EE N1‘5P2K2\ N2P2K2\ N2‘5P2K2\ N3P2K2 5 N0P2K2 *H ke, X‘T/EE%F% %%i’ﬂﬁﬁﬁgﬁyo ﬁ/ﬂ/ﬁj\‘
262.5 kg/hm® I P38 B i, 5 NoP,K, M ECI IR X 39%~56%, 2014 F1 2016 4F25 Rk B 2 & K1
UL I 328.125 ke/hm? Ji5 A0 LI 22 S AN B 1 1), A Jod e PH BRI B T R
Table 2. Agronomic characters of rape treated with different fertilization methods
= 2. NEMEARLIE TR MR Z MR
PiEi/em ZH/mm Fad

AbER

2014 2015 2016 T 2014 2015 2016 Ty 2014 2015 2016 Ty

N/PK 148.0cB  155.5bB 158.7bB  154cB 1.90bB  1.78bB 1.87¢cB  1.85dD  20.5bA  13.5cB  20.8bB  18.3b
NoPK 159.5bAB 164.2aAB 167.3aAB 163.7bA 2.13abAB 2.1aAB 2.07bcAB  2.1cC  28.3aAB 15.5bcAB 25.8abAB 23.2ab
N;PK 159.8bAB 162.8aAB 168.8aAB 163.8bA 2.19abAB 2.13aAB 2.1abAB 2.14bcBC 29.7aAB 20.8abAB 28.5aAB 26.3ab
N,PK  171.7aA 169.8aA 171.5aA 171aA  2.3laA  2.22aA  232aA 2.28aA 31.7aA 21.8aA  30.7aA 28.1a
NsPK 172.0aA  168.3aA 171.3aA 170.5aA 2.29aA  2.27aA  2.28aA 2.27aA  30.3aA 19.7abAB 29.0aAB 26.3ab
NePK 171.3aA 164.8aAB 169.3aAB 168.5abA 2.27aAB 2.15aAB 2.25abA 2.22abAB 30.5aA 20.5aAB 29.2aAB 26.7ab

B SR AL BRI THIE/g
2014 2015 2016 T 2014 2015 2016 Ty 2014 2015 2016 Ty
N/PK 400cC  362.3dB 408.7b 390.3cB  17.11c  16.65bC 17.12bB  16.96cB  2.82¢cB 2.8dC 2.85cB  2.82dD
NoPK 448.5bBC  405.0cB  426b 426.5bcAB 17.8bc  16.81bBC 19.52aAB 18.04bcAB 2.92bcAB 2.92cBC 2.93bcAB 2.92cC
N;PK 450.8bBC 418.2bcAB 479ab  449.abAB 17.92bc 18.28aABC 19.95aA 18.72abAB 2.93bAB 2.93bcBC 2.98abAB 2.95¢BC
N,PK 499.3aAB  469.2aA  519a  495.8aA 19.93ab  19.1aA  20.62aA 19.88aA 3.08aA  3.07aA  3.07aA 3.07aA

QbR

NsPK 498.0aAB 452.7abAB 5253a  492aA  19.38ab 18.78aAB 20.13aA 19.43aA  3.07aA 3.03abAB 3.02abA 3.04abA
N¢PK 505.3aAB 450.0abAB 496ab  483.8aA 19.57ab 18.55aABC 19.45aAB 19.19abAB 3.06aA 2.97abcAB 3.0abAB 3.01bAB

I FSIARANG . KEFE pIRRZERIE P<0.05 F1 P<0.01 KFEEH. T,

Table 3. Responses of rape to different N treatments on yield

% 3. TEIERELIE =2

2014 2015 2016
st
ig/(kg/hm®) TI/(kg/hm®)  HIHE%  BE/(kg/hm®) T3/(kg/hm?) X% g/ (kg/hm?)  T35/(kg/hm?) AR/ %

N;PK 1823~1989 1924cB 100 1770~2190 1950bB 100 2010~2475 2303cB 100
N,PK 2317~2739 2517bAB 131 2100~2475 2325abAB 119 2225~2875 2637bcAB 115
N;PK 2478~2890 2749abA 143 2250~2700 2450aAB 126 2680~3075 2932abAB 127
N4PK 2752~3380 3004aA 156 2300~3030 2717aAB 139 2975~3840 3313aA 144
NsPK 2780~3230 2967aA 154 2125~2775 2483abAB 127 2675~3110 3085abAB 134
N¢PK 2438~2977 2723abA 142 1950~2700 2370abAB 122 2575~3011 2825abAB 123

Vs AR DUREE N PK SRS, 5 A E. FIA.
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Figure 1. Relationship between different N treatments and rape yield
E 1. TREERBLESHE~ENXERE

mﬁlﬁﬁ,Wﬁ2m4Eﬁwmmﬁﬁy:mouﬁymwa+m%Qﬁ=0%%ﬂ,%ﬁ%%ﬁ
BB N 292 kg/hm?s HEE 2015 FEBUIE R T AR y = —0.0092x7 + 4.8358x+1919.8(R2 = 0.8795*") , 19
m%ﬁﬁﬁﬁ%ﬁ%mgmﬂﬁﬁmmiﬁ%ﬁ&ﬁﬁy:ﬂmwﬁ+w@%+mmqm:om%ﬂ,
A DL SIS B AR N 278 kg/hm®. ARAEIES: 3 AR M S BN TR A S5 R, VIS HEEAK
o e L A% T S U it FH Bl 263~292 kg/hm?, AT ik B4 i 1 7 B KT

3.3. MR MR RFI AR

FH 92 4 W] L,y IR AR F 2R il N P 2 ) 3G i S B, 25 A B ) 22 5 4 35 A0 R, NLPK N3PK
N,PK 5 NsPK. NPK 2 [f)Z R0 % . FARAHR] 225 Ah 1 R 2 e A B 2, BUIRAR 2% 28 &% b 1
L AbHE NgPK 2 [ 22 5 5835 o« B0 2E 7= B U8 S 38 nimg R B, &5 Ab 2R IR 22 57 2 3% . Ab3E NLPK I
N,PK; 5177 73 508 2710 kg/hm?. 3011 kg/hm?®, FERIH R 518 29.97%. 26.77%, P 2 1877
BAKFERARE, FIEFHEZ 0 ERIEREEZKT . GBI FERA S5 R IR H % b
FIE YRR 3 2, A0 5 A DX SR it S OIS B RN 196.87 kg/hm?.

3.4. BN TIRFIHIRME

B2 5 RN, B R R 3G N, LIEFR O A B s, A AR, 3SR YA BT A0 NLPK
NsPK. NePK 5050 0 2 7] LA 20 . A5G PR 2 Rl BB E 7K (H -5 A pH 2 A
# i Wb NPK. NsPK. NgPK 5 N\PK Z WA 2% GV EFERREEKP; LB NPK.
NsPK. N¢PK 5 N,PK Z WA 200 AR 2 Rk B8 K. oS A = p i e it &, a7
em EIEAAEE . A% AVURSE, EEEHEA LR, TIa 0w, s, 2%, AR S =R
fiX, HIEFRHHK.

4. &g

1) &L 3 FH RIS KRR, (ERFERIAL R T A Bk A ZIE ek . 220, A, Rk
FRB BRAREOR TRE SR 2R A B SR ER, ERIEHEERG, bk REL AR
TRLESSAG BTN, MR 5 ARE IR 0N 77 75 43 B W5 B 7 AR DX S Fe R e S U IR B A =
263~292 kg/hm?®, BEFAFH = (I R AT P &
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Table 4. Responses of rape to different N treatments in NUE
= 4. TNERARLIEX MR BEF AR

e RILZIHR 2% T A FR (%) FLA AR 2 kg/ke R A7 77 kg/kg
A2 a A2 el A el AR iH
NoPK 31.51~32.51 31.97aA 8.07~13.89  10.3la 2.54~4.52 3.31aAB 17.71~20.08  18.99aA
N:PK  2554~3322  29.97abA 9.94~12.61 10.93a 2.54~4.19 3.31aAB 12.44~14.89  13.76bB
N,PK  2397-2862  26.77bA 12.19~1485  13.49a 2.92~4.11 3.63aA 10.35~12.62  11.47¢BC
NsPK 14.87~21.17 18.64cB 10.92~15.02  13.65a 1.62~3.18 2.39abAB 7.57~9.40 8.67dD
NePK 10.76~15.19 13.01dB 9.92~1335  11.13a 1.07~2.03 1.48bB 6.02~7.17 6.70eD

Table 5. Effects of different N treatments on soil nutrients

% 5. RIS L5 5 HH0

Qb3 pH A 3% mg/kg AT mg/kg 25 gkg HHUR gkg
R 7.15a 17.73bcABC 90.67ab 1.56cdeCD 32.33abAB
NIPK 6.95a 16.43dC 82.33b 1.52eD 26.41cC
N2PK 7.07a 17.03cdBC 90.00ab 1.63bcdeBCD 30.18bBC
N3PK 6.86a 18.03abcABC 89.67ab 1.74abcABCD 32.46abAB
N4PK 7.04a 18.60abAB 93.33ab 1.83abABC 33.81aAB
N5PK 7.10a 19.13aA 94.67a 1.91aAB 34.33aA
N6PK 6.94a 19.267aA 92.33ab 1.93aA 33.32aAB

2) R SAEARI FH 2 AN ZRE S 2E 7= ) B8 5000 FH S A R0 B, ZRUBE AR BRI FH 2R % b B IR 22 AN B
RIEAR 2T R Z A NPK 8] 22752, HEE 196.87 kg/hm® 5% & 262.5 kg/hm® HtL, #H#E2
=B ERARE, FIERHRZ 0 2ZFER R EKT . GERIEMN T RRIE 4R, RIEFR xR
AR AR, A5 i A X S A e = UM A 0 196.87 kg/hm®, BT B iy i AT 7 | U]
PAFE = M ENEFR] %

3) TR R AR B, AR e LA A AR AURS R, EREHEA LR, &
B RO EBE . AR BIURES R, LSRR,

5. WHig

o FI b T it B R SR S R P U PR B R Y —, & B IR AT A AR SR
FEE, WINABFRER[1] [5] [6] [12]. ASHFFLLERFRA, 3t FUIE K =2 1) 2 AR 2R 54 B 2 i (e ik
ER, BERAESEG, AR AR, AR TR E R A TR, X 524K 1310 7045 A
Bl A LI KPR R A, ATFFCIE 3 4 H AN, VD T A DX R i e I A
196.87 kg/hm*, 5 T HE5[14] [15] [16]0F 7o &5 RIEA — 2, ERRELE[17)10F YN EAEF R %2 3 i
TEVIAR S AT B & RS EAER R A AR, DA G S5 R R s, (Rl
BAMRKRARE. —ckil, BEE ARSI, fEYr=sEign, nzies % B8 RAR17]. AT
TSRO FH 2 AN GRS A4 7= 3 e IR F = s i R R, 552 EUKSE[ 1310 7 g L. Bl A
T AR e = R A B IO - ey EE B ARR & PRIt AR AT DU (R R AD B e A 9 (18], kR %E
[LOTAFF TN Ul £ RO AN [R] e FH %) 3 ik 2 o G iy, AR 2L, A KB 8O I & = B it AT
SEIE G S K ESREE 201 S UK AL AR rT i = B U B R, AR S AT BAR LA R
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HIE %

ELmEB
4 [ I = 5 7 it AR AN WS 3 (2012~2015 4F), L5548 Ak =38 TF2T0 H (sxge[2017]158).
SE K
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