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Table 1

Locations and basic soil properties of the field trail sites in main oilseed rape production

areas of Jiangsu and Zhejiang provinces

AL o B A AL R B A 2
EA b . . ) . .
pH Organic matter Total N Alkalystic N Available P Available K Available B
Year Location » . » » » »
(gkg™)  (gkg™) (mgkg™ ) (mgkg™ ) (mgkg™ ) (mgkg ')
Tn ZHE Jiangyan
2008 -2009 8.2 14.9 1.0 81.2 7.8 49.8 0. 36
Jiangsu (32°30'N, 120°07'E)
M) 7% Jurong
8.0 12.4 0.8 77.6 9.8 39.8 0.39
(32°01'N, 119°11’E)
[ 3 Qutang
8.3 13.4 1.0 117.3 2.6 19.9 0.23
(32°29'N, 120°20'E)
Wit £ % Changxing
5.7 37.1 2.1 193.4 37.1 69. 8 0.55
Zhejiang  (30°58'N, 119°51'E)
MY Lincheng
5.7 38.0 2.2 171. 8 10.0 54.8 0. 60
(30°55'N, 119°47'E)
4 Pengcheng
5.2 37.9 2.0 190. 5 52.7 119.6 0. 88
(31°02'N, 119°59'E)
Wi T & FH Fuyang
2009 -2010 5.0 35.6 1.8 151. 8 37.1 62.7 0. 65
Zhejiang  (29°58'N, 119°57'E)
YL 1l Jiangshan
5.3 47.8 2.6 198. 1 22.8 73.1 0. 30
(28°48'N, 118°43'E)
- Pinghu
6.1 37.4 1.6 154. 1 36.3 108.7 1.13
(30°42'N, 121°01'E)
4324 Shaoxing
5.6 29.2 1.6 155.6 23.4 76.3 0.87

(29°59'N, 120°36'E)
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CoPE EEEY GRS ) ™ W, 4 hm® it &

43514 90 ke P,0, 120 kg K,0 Fil 15 kg BlAS . fitis
RGP 435 R IR (& N 46% ) | it @ R 45 (%
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B12%) .
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A5 b B 7 2R LGS A 42 U 0 A B E R R
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TR0 A T R SR i S 28 O X sk
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B HEFE i A s 24 b < P/ P, 4 75 il A A
H0,
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ZMCHR [32-33 ] H DL S 80R AE AIE A H
L& 8
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applied N,RE\,% ) , e WAEYI R e A - 32 rp 1% JIE
AR MR/ RE = (u - u,) x100 / f, Hh
w A it R XA MR s L A IR RS R, w, N
R XA Py WAk 09 b b 0 e AR B F o AT it
FHH

AME 4 2% F| B K ( Agronomic efficiency of ap-
plied N,AE, kg kg ™" N) , H5 24 il %02 7 38 i 14 £
PrkeR= i B AE = (y —y)/ f, Hd y FiEA X
YER = 5y, AR XAEY i, f R AL & o

AHE i 4 7= 77 ( Partial factor productivity from
applied N, PFP kg kg ™' N) , 4§ 5 A 507 A kL & 0
Az Rk KL A, B PFP = y/f, Ho y it
AEY L f Dy EL T o

K Excel HFH 518 56 80 d , 2000 FH SAS Fi
Excel #4726 TP 5 A — I8 = L &80k B )
WG o K DPS #AF BEAT G811 43 B, LSD k4G 5 p
<0. 05 /K- |1y 22 5 5 1
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F 2 WK VLW SR 32 X & 3 0 7 KT
PR b G 480 08900 T 4R 5, 76 L 270 kg hm 7R
- g7 iR B f v 9 2 581 kg hm YL MTHG N, Ab B
SHHE P 1265 kg hm 7P R GA 121% it A
i 180 kg hm ™7 i drb Bt ] f 38 7% 45k 1 1 29 T6 W R
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AN TR) I B0 A5 7 38 7 i 0 U8 A Y e N
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Table 2 Responses of the winter oilseed rape to N application rate in yield

A 4 Seed yield (kg hm™?)
Sites No Ngo Nigo Naso Nigo
Z24fE Jiangyan 1759 d 2375 ¢ 2948 b 3166 a 2964 b
A% Jurong 1682d 2242 ¢ 2876 b 3005 a 2887 b
i3 Qutang 1620 d 2156 ¢ 2717 b 2875 a 2685b
£ 2% Changxing 1963 b 2 660 a 2 898 a 3050 a 2781 a
MR Lincheng 1294 ¢ 2113 b 2 560 ab 2 510 ab 2951 a
# Pengcheng 931 d 1571 ¢ 2106 b 2 396 ab 2597 a
& A Fuyang 667 b 1183 a 1292 a 1317 a 1365 a
VL1 Jiangshan 271 b 1163 a 1209 a 1173 a 1161 a
SEW Pinghu 1772 ¢ 2778 b 2900 b 3308 a 3177 a
21 2% Shaoxing 1200 b 2788 a 3130 a 3012 a 3013 a
SEH{H Mean 1316 ¢ 2103 b 2 464 a 2581 a 2558 a

A — AT /NG FREAN R R AL B[R] 22 57 5 3% (p <0.05) Note: Different lowercase letters in the same row indicate significant difference be-

tween treatments (p <0.05)
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Fig.1 Yield increment (A) and yield increase rate (B) as affected by N application rate for winter oilseed rape
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Fig.2 Responses of the winter oilseed rape to N application rate in shoot biomass (A) and harvest index (B)
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N A 25 ) FH 23 0 A A= ™ ) ¥ 8 3 w1 e it A b
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Fig.3 Responses of the winter oilseed rape to N application rate in N concentrations in stem (A) ,
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Fig.4 Responses of the winter oilseed rape to N application rate in N accumulation in
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Fig.5 Responses of the winter oilseed rape to N application rate in REy(A), AEy(B), and PFP(C)
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Table 4 Shoot biomass, N accumulation, and N fertilizer use efficiency of winter oilseed rape subjected to RMONR and

FSMNR in main production areas of Jiangsu and Zhejiang provinces

RE| T A R Ty o KPR s i
Item Predicted model equation RMONR FSMNR
Mo b AT 2
y=-0.052 6 x° +31.93 x +5073 0.997 3" 9 344 9911
Shoot biomass (kg hm ~?)
Wk 4 % 2 Ns
y = -0.000 05 x° +0.016 x +26.9 0.717 3™ 28.1 27.3
Harvest index (% )
H b AR R AR .
, y=-0.0007 x* +0.562 x +62.7 0.996 17" 146. 8 167.1
N accumulation in shoots (kg hm ™)
U 3 .
y=-0.0001 x" -0.001 x +72.7 0.948 6™ 68.5 63.9
N harvest index (% )
FUIL A 1T
y=-0.0001 2% -0.011 x+49. 4 0.947 8" 43.2 37.7
RE\ (%)
AN A5 A &
i y =0.000 03 x> -0.035 x +11.6 0.999 8°* 5.8 3.9
AE\ (kg kg™ N)
RN A= 7 F1
y =0.000 2 x* 0. 159 x +35.7 0.9951"" 12.0 6.3

PFPy (kg kg ™' N)

#%  p<0.01, n=5

T3 114 4% 50 UNE R 2803, TR ok 7 3 ki RUNE .
MR it UK = i T B MR R R A
) FH 32 00 R R 2 B, T o T VL 9 SR ) XA 9 SR
(¥ UM ‘7 7 180 ~270 kg hm " 22 [H], il i
OB 7 R 25 Rk B, 10 S5 A5 ) RMONR Oy
199 kg hm =" 75 A 48 AR 2 18 b O R0 0 2 B
ARAFGE 10 AR AP VLR 3 A A= s KT
e EL R 30 T W VAR A5 o TR 25 S R, K 2%
SORITUL L 5 il RUAL 0 7 i A 22 3t 6 % . 1R
PPERAZ PSR RMGESER, s+
HERBL SRS A SR B M K M
M V4 2 K B PRV (D 5 7= KO BRI RE S A
4 pH fRALA B KR, MRS 5 A i
FKOF T WL 72 14 A bR AR KT IR (RO R
), Ut AN [8] il xsr 60 3% 00 me I AT RE A AE 25 S
1T L, AN T b i A 99 A0 55 O T Y 22 T BB 4y
St R R E M KO R AR AR, TR
56 T 7 o KPR it 080 Y 22 S 5 O FSONR
MIZEHK AR A 3185 kg hm = I YT 1L 45 K
90 kg hm ~*, 2R JH 4 — i RMONR ] £ i ¥ 11 X 43
591 H B0 7 R R 1 KU . P, #E RMONR 3 fith
A X TS A P R b T K T T g AR

P RV Ml DT ) A 9 SR R A A 22 L
A0 5 FSONR S A7 6 IE A fa %, H ik
AH N B RMONR W] DSz BT 3 3 =8 7= XY /i Y IX
B B A K

UL M AR R AR A R AR
S BN D Hb DX SR A S T AP FS-
MNR"* T L 3 ff 4 390 A ek £ vt M 1 180 P o, AR
5% 7 , 46 . FSMNR, RMONR L) 5% ()7 & i 2k
WA T 32% W EALEE A A i 2 8 T AU A
FHRCR, Ul B A Y 10N 52 ) R A 7 S KT 19 T 42
T, R A Bt A B 2 W AT Y o BRI A 7
1A B 5 2l LU 7 O H bR 0 it &7 2 BRR
e A BT it 2 P A DA R 7 OR A R
SEHL PR R 2 U R R AN IR SCR G TR A A .
3.2 "RETFHMEEEREE " EHNXFTEMNRE

55 A

H TG Tl S B HE i T R £, n 4=
BRI A R S OE R AR
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APPROPRIATE NITROGEN FERTILIZER APPLICATION RATE FOR
WINTER OILSEED RAPE IN MAIN PRODUCATION AREAS OF
JIANGSU AND ZHEJIANG PROVINCES

Wang Yin' Lu Jianwei'" Li Xiaokun' Ren Tao' Cong Rihuan' Jiang Lina’ Zhang Yongchun’
(1 College of Resources and Environment, Huazhong Agricultural University, Key Laboratory of Arable Land Conservation
(Middle and Lower Reaches of Yangise River) , Ministry of Agriculture, Wuhan 430070, China)

(2 Institute of Environmental Resource and Soil Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

(3 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract A total of 10 groups of field trials on N fertilizer application rate for winter oilseed rape were conducted in
the main production areas of Jiangsu and Zhejiang provinces in 2008 — 2009 and 2009 - 2010 to explore responses of the
crop in seed yield, dry biomass, N uptake and accumulation, and N fertilizer use efficiency, for modeling of appropriate
N fertilizer application rate under the current production condition. Results show that the crop responded significantly to N
fertilization in seed yield. When 270 kg N hm ~* was applied, the mean yield was increased by 1 265 kg hm ~* or 121% o-
ver the control (treatment without N fertilization) , reaching as high as 2 581 kg hm ~*. Nitrogen fertilization also improved
considerably shoot biomass, N uptake and accumulation of the plant. However, excessive N fertilization led to decline in
harvest index and N harvest index of the crop, and hence in the N fertilizer use efficiency. The regional mean optimal N
fertilizer application rate (RMONR) was 199 kg hm ~* under current production condition in our study. The use of the av-
erage may not only reduce by a large margin the use of N fertilizer, but also ensure a relatively higher regional rapeseed
yield level and N fertilizer use efficiency level. Hence, the currently recommended N application rate, N 200 kg hm | is
appropriate and may be subject to slight adjustment in light of the specific conditions of a region or field.

Key words Oilseed rape; Nitrogen fertilizer; Fertilization effect; Optimal N fertilizer application rate; Regional

recommended fertilization
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