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Effects of nitrogen application rate on yield and nitrogen use
efficiency of early — mature rapeseed under delayed sowing condition
LIU Bao —lin', ZOU Xiao —yun'** | SONG Lai — giang’, GUAN Chun —yun'"
(1. Oilseed Crops Institute/ National Oil Crops Improvement Center, Hunan
Agricultural University, Changsha 410128, China; 2. Institute of Crops/Key Laboratory of
Oil Crops, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

Abstract: For efficient nitrogen (N) management and high yield of early — mature (with shorter growth peri-
od) rapeseed for winter fallow paddy in 10 sites of Jiangxi Province, field experiments were carried out to study the
effects of N application on dry matter accumulation, yield and components, profits and oil production under delayed
sowing condition during 2012 —2013. 7 levels of N treatments were NO, N90, N120, N150, N180, N210 and
N240 (numbers indicate pure nitrogen amount in kg per hectare). Results showed that yield of short — growth — pe-
riod rapeseed was lower than that of moderate — growth — period rapeseed and long — growth — period rapeseed. Hy-
brid rapeseed cultivars had higher yields than bred lines. Their significantly high yield were under N180, at the
peaks about 1 700kg + hm ~ and 1 500kg + hm ~* respectively. N application significantly improved dry matter ac-

cumulation, yield, profits and oil production of rapeseed compared to NO. The average yield increase and oil pro-
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duction of 2 rapeseed were more than 75% . The average increase of profits were improved more than 80% , but

when nitrogen application rate was higher than N180, oil production and profit were significantly reduced. By linear

and platform regression model, Fengyou 730 and 1358 recommended N applications were 157 —224kg - hm > and

159 —199kg - hm ~* respectively. ANUE (agronomic nitrogen use efficiency) of the two rapeseeds showed no sig-
nificant difference at 0. 05 level between N150 and N180 treatments. But ANUE under N150 was significantly high-
er than those under N210 and N240. Therefore, planting early — mature rapeseed, the optimum N fertilizer applica-

tion rate was 150 — 180kg + hm ~* under delayed sowing condition in winter fallow paddy of Jiangxi Province.
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Table 1 Soil physical and chemical properties of each site
TR A o AT B A AR A AR
Trail site Organic matter Avail. N Avail. P Avail. K Avail. B
7 B Nanchang 5.39 29.47 130. 04 40.58 81.04 0.11
17 Hukou 5.60 41.33 195.05 51.13 85.18 0.29
ZZ 1 Taihe 5.35 28.38 119.26 34.33 72.83 0.19
KB Yongxin 5.49 31.30 142. 64 41.16 44.09 0.08
“ZAF Anfu 5.36 32.25 139.08 35.14 69.32 0.14
J3 % Wan'an 5.40 29.36 108. 83 38.63 72.86 0.12
#E Duchang 5.38 30.57 138.39 40.10 74.09 0.11
B F Xingzi 5.31 29.41 121.50 36. 87 72.79 0.11
=M Yuanzhou 5.28 30. 66 83.79 32.47 74. 64 0.05
#i ) Ruichang 5.36 28.38 109.67 38.23 81.76 0.25
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Table 2 N uptake and utilization efficiency of different nitrogen rates

WERRF % RIERERAF (ke/ke) AR (ke/ks)  RIEIVE %/ (ke/kg) DR %
pry ot Kb ¥ N use efficiency Agronomic N use efficiency N uptake efficiency Partial factor productivity N harvest index
Variety Treatment ¥ i iy ] iy i ¥y i ¥y
Range Mean Range Mean Range Mean Range Mean Range Mean
NO 54.48 -78.95  69.6laA
N9O  18.52~38.98 26.19bB  2.76 ~7.41 5.41cC 0.40 ~0.65 0.54aA  10.17 ~15.57 12.6laA  51.38 ~76.79 66.43bB
NI20 13.08 ~36.28 26.33bB  2.58 ~7.23 5.71bB 0.35~0.57 0.48aA  9.24 ~12.67 11.11aAB 53.76 ~75.06 66.19bB
NI50 13.64 ~36.74 28.76aA  2.60~7.43 5.99aA 0.41 ~0.54 0.46aA  9.25~11.58 10.31bB  53.83 ~73.77 65.29bB
730 NI80  17.96 ~36.65 30.20aA  3.89 ~7.12 5.95aA 0.39 ~0.50 0.45aA  8.70~10.22  9.55bB  55.09 ~75.49  63.63cC
Fengyou N210  17.41 ~35.95 27.11abAB  3.25~6.15 5.12dD 0.34~0.41  0.40abAB  7.47 ~8.82 8.21cC 59.72~71.95 63.61cC
730 N240  15.52~35.87 24.79¢C  3.05~5.56 4.63¢E 0.30~0.47  0.36bAB  6.70 ~7.89 7.33dD  55.58 ~75.08  62.65cC
T A (N) * % % % % % % % %
SxN * ok * sk ® ® % * ok
NO 52.62 ~80.41 67.08aA
NOO  16.80 ~40.74 25.30cC  2.91~7.50 5.02bB 0.31~0.63 0.50aA  7.07 ~14.22  10.99aA  56.59 ~74.55 64.16bB
NI20 15.24 ~42.48 28.22bB  3.75~7.02 5.51aA 0.38 ~0.56 0.47aA  7.87~11.70  10.00aA  56.95~79.09 63.34bB
NI50  19.59 ~46.48 30.11aA  3.79 ~6.53 5.42aA 0.38 ~0.61 0.45aA  7.91~10.22 9.00abAB 46.36 ~73.25 61.25¢BC
1358 NI80 19.85~44.84 30.85aA  3.48~7.18 5.52aA 0.34 ~0.54 0.43aA 7.75~9.80 8.51bB  50.64 ~69.54  60.68cC
N210  18.30~42.60 28.12bB  2.99 ~6.23 4.82bB 0.31~0.53  0.39abAB  6.78 ~8.50  7.39bBC  47.63 ~69.61  60.34cC
N240  15.33 ~40.838 26.00cC  2.75~5.59 4.24¢C 0.30~0.50 0.35bB 5.91~7.12 6.48¢cC  46.12~72.50 59.98¢cC
SxN EE * % ERES P % %

T 10 A IRE A [ 7 49T 4500 A B S SRR AR PR AV B . RS RVNG RS 0 3R 225778 P <0.05 F1 P <0.01 /K2

Fiox ox FORES V% RTPRE, » FoRESF 5% KFRE . TIH

Note ; Data showed average N uptake and utilization efficiency of 10 sites. * and differences lowercase letters in the same column indicate significant differences at 0. 05

level. * * and capital letters in the same column indicate significant differences at

0.01 level. Same as below
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Table 3 Dry matter accumulation of oilseed rape under different nitrogen rate treatments /g
) BIAEH AL R
iy il el Wintering Beginning of flowering Final flowering Maturity
Variety Treatment 515 Ty I T e T i T
Range Mean Range Mean Range Mean Range Mean
NO 0.15~0.58 0.30dD 0.39~3.52 1.88¢E 1.12 ~9.80 3.70dD 2.34 ~14.09 6. 48F
N9O 0.52 ~1.31 0.83¢cC 1.08 ~4.75 3.26dD 2.97 ~13.37 6.44cC 6.04 ~19.13 12.46¢eE
F3m N120 0.58 ~1.74 0.97bB 1.27 ~5.42 3.68dD 3.84 ~14.81 7.51bcB 4.85~22.83 14.25dD
Fe?g(;ou N150 0.43 ~1.76 0.97bB 1.79 ~6.36 4.12¢C 4.54 ~17.54 8.71bB 7.23 ~26.47 16.35¢C
730 N180 0.57 ~1.85 1.08bAB 2.44 ~6.83 4.25¢C 4.33 ~16.99 8.72bB 8.47 ~27.72 16.36¢C
N210 0.63 ~1.96 1.18aA 3.17~7.86 4.96bB 6.17 ~21.72 10.41aA 9.78 ~30.51 18.96bB
N240 0.49 ~2.11 1.23aA 3.94 ~10.27 5.62aA 6.21 ~18.85 10.57aA 10.68 ~29.11  20.70aA
NO 0.11 ~0.58 0.33dD 0.36 ~2.84 1.55¢E 0.52~7.42 3.13dD 0.97 ~12.64 5.93eE
N9O 0.39 ~1.27 0.78¢C 1.48 ~4.61 3.04dD 2.79 ~10.98 5.51cC 4.07 ~17.03 11.21dD
N120 0.42 ~1.68 0.91bBC 1.53 ~5.40 3.67cC 4.52~14.23 7.42bB 6.55~19.48 13.16¢C
1358 NI150 0.47 ~1.67 1.08bB 1.63 ~5.58 3.80cC 4.98 ~14.93 7.95bB 8.80 ~19.90 13.58¢C
N180 0.64 ~1.78 1.11bB 1.77 ~6.20 4.03bB 5.27 ~13.56 8.13abB 7.35~25.68 16.29bB
N210 0.69 ~2.15 1.19bB 2.04 ~6.44 4.51aA 6.13 ~16.33 9.42aA 10.79 ~27.44 18. 80aA
N240 0.72~2.25 1.31aA 1.99 ~8.15 4.60aA 6.23 ~15.77 9.48aA 10.45 ~33.51 19.10aA
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Table 4 Yield components of rapeseed under different nitrogen rate treatments
A RIIREL HABRAREL BEFREL TRE LR St
A hbyg Effective branch Pod per plant Seeds per pod 1 000 ~ seeds weight/g  Seed yield per plant/ (g/plant)
Variety Treatment ] P AR R P AR Sy ] Py AL Py
Range Mean Range Mean Range Mean Range Mean Range Mean
NO 0.1~3.4 1.07dD 15.5~66.2  48.78dD 6.7-22.7 16.05¢C  2.80 ~4.66 3.43bB 0.41 ~4.55 1.79fD
N9O 1.0~5.1 2.52¢C 65.6~110.3  88.40cC 10.8 -23.3  19.17abA  2.84 ~4.38 3.38bB 1.33~7.83 3.63eC
N120 0.9~4.6 2.52¢C 61.6~111.6  92.94cC 11.9-23.1 18.72bA  2.68 ~4.79 3.41bB 1.56~7.94  4.20dBC
N150 1.1~5.9 3.20bB  72.0~127.0 101.85bB  12.0-25.0 19.18abA  2.86 ~4.51 3.43bB 1.74 ~9.88 4.68¢B
5;2{([)“ N180 1.8~6.3 3.40bB 76.1~125.2 104.98bB  13.6-26.2 20.43aA 2.73 ~4.58 3.37bB 2.32~8.83 4.77cB
Fengyou N210 1.1~5.5 3.61aAB  80.9~138.7 119.63aA 12.5-24.6 19.43abA  2.85~4.62 3.45bB 3.06 ~9.66 5.47bA
730 N240 2.6~5.5 3.77aA  101.2~145.9 119.86aA  12.9-23.5 19.62abA  2.91 ~4.86 3.60aA  3.18 ~10.35  5.96aA
si?(f) nr o o o -
SxN NS * % * % % % %
NO 0.1~2.9 0.96eE  23.9~87.8 52.91eE  7.1~19.1  14.41bA  3.47~4.74  4.24bA  0.19~5.19  2.05eD
N9O 0.4~3.3 1.48dD 57.7~90.4  74.26dD 9.9-21.7 17.11aA  3.19~5.01 4.25bA 1.03 ~6.24 2.97dD
N120 0.3~3.8 1.88¢CD  43.9~113.4  85.27c¢C 13.1-23.2  18.33aA  3.28~5.06  4.27abA  1.41~7.55 4.01cC
N150 0.5~4.4 2.12beBC  54.0~126.8 89.45¢BC  13.1~19.7 17.53aA 3.27 ~5.01 4.36abA 1.95 ~8.49 4.38c¢BC
N180 0.3~4.0  2.13bbeBC  67.2~131.9 92.58beBC  11.3-21.1 17.24aA  3.25~5.04  4.27abA  1.63 ~8.16 4.57bcABC
1358 N210 0.6~4.6 2.45abAB  63.1~135.4 99.42abAB 12.8 -24.6  20.44aA  3.34 ~5.13 4.40aA 1.92~8.27 5.02abAB
N240 1.4~4.8 2.63aA 87.8~139.6 105.59aA  12.5-25.9 18.43aA 3.36 ~5.25 4.34abA  2.64 ~10.26 5.22aA
sﬁ?ﬁ(i) o o e e o
SxN * * % * NS * %

T AP RNG RS TR0 0I3R 225708 P <0.05 Fll P <0.01 KPR 5« FoR 225w 1% K B3, « FoRzEs 5% K%

Note: Different small and capital letters in the same column indicate significant differences at P <0.05 and P <0.01 level, respectively; * * signifi-

cance at 0.01 level, s significance at 0. 05 level
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Table 5 Effects of different nitrogen rates on yield of rapeseed / (kg - hm )

\ﬁ:j_?j:y ﬁfjglr:;] NO N9O N120 N150 N180 N210 N240
Na‘i{'ing 983.54+8.79dD  1401.47£19.72cC  1520.10%14.55bBC  1650.75+11.01aAB 1 684.59 £19.76aA 1 665.31 £35.37aA  1715.22 % 17.78aA
lffkqu 1079.21 £13.92dC 132733 34.74cB  1389.03 £35.69bcB  1469.07 £20. 1SbB  1804.24 £37.95aA  1805.90 £33.43aA 1 840.92 +32.42aA
fif"i 507.59 £36. 11eE  964.87 +41.47dD 1 196.45 +40.05¢C  1469.70 £23.85bB 1 694.91 £10.45aA  1707.327.85aA  1735.22 £ 14. 16aA
Yf;jfm 500.45+6.31eE  1027.98+7.03dD  1376.95+18.53cC  1623.48 £31.04bB  1790.63 12.88aA  1800.63 +19.65aA 1 844.86 +31.56aA
%ﬁ 837.09£19.30eD  1307.32£6.24dC  1454.06+37.06cC  1737.54+29.88bB  1839.25+15.46aA  1852.50+4.72aA 1 894.28 +8.50aA
- wf“%n 478.41£30.15¢E  1051.03+32.30dD  1240.12+30.60cC  1388.19£41.37bB  1566.28 £19.15aA  1568.12+15.11aA 1 607.64 = 10. 63aA
F;isou foh%ng 580.12£27.39¢E  950.89+32.78dD  1338.40£29.93¢cC  1558.36+19.72bB  1710.17£15.35aA  1716.72+4.91aA  1735.57 £18.97aA
730 g‘; 641.99 £11.79¢E  1308.99 £31.20dD  1442.3923.58¢cC 1 717.53 +31.20bB 1 800.90 +35.37abAB 1 792.56 +42.51bAB 1 850.93 +35.37aA
Yiﬁ"ﬂmu 458.56£23.58eD  1092.21£23.58dC  1267.30+31.20cB  1375.69 £35.37bB  1700.85 £20.42aA  1710.86 +8.17aA 1 735.87 +30. 84aA
Rlﬁing 400.20 £26.78¢E  915.46+34.90dD  1108.89 £26.26cC  1467.40+19.30bB  1591.80 +12.20aAB 1 617.48 £6.24aA 1 627.65 £27.06aA
Jiizz;—? 647.61 £20.41eE  1134.75£26.39dD  1333.37+28.74cC  1545.77£26.29bB  1718.36+19.90aA  1723.75+17.80aA 1 758.81 £22.73aA

St AR L

Yield increasing
compared with NO

487.14

685.75

898.15

1070.75

1076.13

1111.20

5
Nanchang
W
Hukou
El
Taihe
KB
Yongxin
g3
Anfu

1358
Duchang

T
Xingzi
M
Yuanzhou
Fii 4
Ruichang
Fri

Average

L5 AN A
Yield increasing
compared with NO

897.18 +4.45¢C

905.45 +32.68eE

374.25 +41.60eE

381.39 +4.53¢E

787.06 +13. 13eD

415.87 £22.82¢eE

396.22 + 14. 14{E

430.22 +41.45¢E

366. 85 +31.20dD

425.21 £20.42¢E

537.97 £22. 64¢eE

1279.41 +18.31bB

1213.94 +25.82dC

636. 40 +36.70dD

829.75 +24.99dD

1267.30 £9.43dC

996. 16 +34.95dD

814.53 +13.17eD

1.000.50 +35.37dD

1042.19 £23.58¢C

813.74 +23.23dD

989.39 +24.56dD

451.42

1 403.98 +33.07abAB

1 355.68 +17.80cdBC

944.71 £17.24cC

1126.96 +8.02cC

1345.67 £26.78¢C

1199.60 +19.61cC

1023.38 £18.72dC

1267.30 +31.20cC

1208.94 £11.79bB

1 120. 56 +40. 85¢C

1199.68 +22.51cC

661.71

1 465.31 +25. 14aAB

1532.27 +8.73bcAB

1 187.06 +37.85bB

1322.39 +25.66bB

1 462.40 +20.96bB

1292.90 +18.27bB

1228.70 +12.44cB

1409.04 +31.20bBC

1258.96 +31.20bB

1 347.34 +6.24bB

1 350. 64 +21.76bB

812.67

1523.12 +21.37aA

1764.22 +26.26aA

1395.28 +17.79aA

1493.07 +27.81aA

1.664. 17 +24.96aA

1440.72 +31.55aA

1435.89 +12.95bA

1534.10 +31.20aAB

1659.16 +42.51aA

1 409.04 =13. 13aAB

1531.88 +24.95aA

993.90

1524.24 +28. 15aA

1785.89 +26.78aA

1422.98 +12.05aA

1 518.56 +8. 66aA

1670.84 +7.07aA

1468.90 +7.88aA

1 458.39 £23.20abA

1559.11 +42.51aAB

1 675.84 +£20.42aA

1425.71 +17.80aA

1551.05 +19.45aA

1013.07

1 558.34 +21.34aA

1 670. 84 +39.47abA

1.443.39 = 11.40aA

1527.70 £9. 00aA

1684.18 +16.51aA

1473.90 +36.34aA

1478.71 £3.61aA

1592.46 +23.58aA

1709.19 +11.79aA

1417.38 +4.72aAB

1 555.61 £17.77aA

1017.64

T FAT A RVNG RS PR30 #0822 5+18 P <0.05 Fl P <0.01 K3, 1A

Note ; Different lowercase and capital letters in the same line indicate significant differences at 0.05 and 0. 01 levels, respectively. Same as below

F6 MHEE(N)SHEFHNTE(Y)HXER
Table 6 Relationship between nitrogen application rates and yield of rapeseed
A IR EEY Py
Variety Location Linear equation

7 B Nanchang Y =987.994 +4.455 = N(N < 157.212) Y =1 688.373(N=157.212) R? =0.996
17 Hukou Y =1023.541 +3.645 + N(N < 224.247) Y =1 840.921 (N=224.247) R? =0.932

Z=F Taihe Y =453.922 +6.600 = N(N < 192.023) Y =1 721.274(N=192.023) R? =0.987

JKHT Yongxin Y =472.676 +7.343 % N(N < 183.858) Y =1 822.745(N=183.858) R =0.989

31 730 “ZAE Anfu Y =818.608 +5.708 * N(N < 184.798) Y =1 873.435(N=184.798) R =0.991
Fengyou730 T34 Wan'an Y =486.286 +6.146 = N(N < 178.066) Y =1 580.680( N=178.066) R> =0.998
#BE, Duchang Y =520.713 +6.545 « N(N < 184.176) Y =1 726.145(N=184.176) R*> =0.972

BT Xingzi Y =645.321 +7.027 = N(N < 166.426) Y =1 814.797(N=166.426) R? =0.995

=M Yuanzhou Y =464.139 +6.618 + N(N < 190.272) Y =1 723.359(N=190.272) R* =0.992

Hii B Ruichang Y =361.844 +6.805 = N(N < 185.264) Y =1 622.566(N=185.264) R? =0.987

5 & Nanchang Y =909.392 +3.912 « N(N < 159.980) Y =1 535.234(N=159.980) R? =0.991

17 Hukou Y =856.070 +4.613 * N(N < 189.095) Y =1 728.365(N=189.095) R =0.966

Z= 1 Taihe Y =286.073 +5.754 % N(N < 199.359) Y =1 433.185(N=199.359) R? =0.959

KB Yongxin Y =349.040 +6.312 # N(N < 186.009) Y =1 523.129(N=186.009) R? =0.991

245 Anfu Y =798.240 +4.695 = N(N < 187.278) Y =1 677.510(N=187.278) R? =0.992

1358 734 Wan'an Y =432.378 +6.042 = N(N < 170.274) Y =1 461.174(N=170.274) R% =0.994
#FE Duchang Y =358.068 +5.756 = N(N < 192.927) Y =1 468.556(N=192.927) R? =0.992

¥ Xingzi Y =427.915 +6.654 % N(N < 170.420) Y =1 561.890( N=170.420) R =0.996

=M Yuanzhou Y =380.065 +6.733 % N(N < 194.928) Y =1 692.515(N=194.928) R? =0.981

}ii & Ruichang Y =382.445 +6.047 = N(N < 171.146) Y =1 417.377 (N=171.146) R? =0.980
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*7 AEEREXHEF = HEHN R
Table 7 Effects of different nitrogen rates on oil yield of rapeseed/ (kg - hm *)

i A NO N9O N120

Variety Location N150 N180 N210 N240
e
Na‘ill:mv 418.00 +1.93dD 587.87 £9.31cC 643.56 +2.61bB 684.18 +9.83aA 700. 62 + 14. 80aA 679.89 +4. 74abA 696. 67 +4.30aA
g
If‘fkliu 464.28 £9.99¢E 580.3 £20.66dD 612.70 +14.63¢C 649.62 = 10. 85bB 786. 65 +20. 58aA 781.77 £7.46aA 793.44 +6.08aA
?ii'i 202.51 +12.68eE 366.26 +24.75dD 458.24 £0.33¢C 566.57 + 14.75bB 620.79 +15.33aA 623.06 + 11. 86aA 618.09 +13.67aA
Y(l));i)(rin 216.86 +7.24(F 437.58 £11.30eE 555.46 £9.59dD 701.40 £4.29¢C 761.91 +10. 44aA 748.34 +11.67bB 771.77 £15.22aA
g
fjﬁ 353.39 £13.12¢E 552.78 +1.61dD 600.24 +21.32¢C 725.42 +6.53bB 754.40 £21.24aA 763.88 £8.51aA 778.68 +8.93aA
S W?'j‘nf%;ll 198.40 +11.87¢eE 432.95 £16.78dD 505.80 +15.17¢C 554.77 +14.78bB 645.93 +11.24aA 627.51 +6. 84aA 649.75 +4.52aA
730 :.
Fengyou foh’:lng 255.30 +11.40eE 416.05 £11.52dD 583.19 +18.89¢C 664.93 +15.37bB 730.47 £10. 63aA 730.38 +6. 85aA 733.39 £12.77aA
730 o
Xging;i 275.69 +3. 02fF 555.14 +11.59¢E 580.85 +11.63dD 689.70 9. 76¢C 743.89 £9.22aA 702.74 +17.93bB 706.75 +15. 65bB
Yu/i!‘ililloll 195.65 +9.93eE 468.81 +12.23dD 542.74 +17.99¢C 591.82 +16.44bB 726.04 +16.70aA 725.01 +7.75aA 726.23 +17.58aA
i
RLIT]’:YI“ 180.45 +12.86eE 413.67 +12.90dD 499.26 £17.91cC 654.07 +16.36bB 703.47 £13.37aA 714.12 £19.98aA 712.31 +12.18aA
PR
Average 276.13 £9.40eE 481.07 +13.26dD 558.48 +13.01cC 648.53 +11.90bB 717.46 +14.36aA 709. 66 +10. 36aA 718.88 +11.09aA
oil yield
L5 AN S L

Oil yield increasing 204.94 282.35

compared with NO

372.40 441.33 433.53 442.75

=]
IS 390.39 +5.62dD 541.40 £6.20cC 594.87 +7.06bB
Nanchang
W : .
398. 67 +10. 42{F 561.37 +11.94¢eE 611.05 £6.07dD
Hukou
!P:EH 161.03 +19.03eE 254.16 +13.04dD 375.30 £5.36¢C
Taihe
,7](#’)([. 173. 62 +16. 00{F 368.05 +16.43¢E 491.20 +12.42dD
Yongxin
s 345.07+14.34dD  542.28%14.76cC  599.36 +21.02bB
e
77?\‘ 182.64 +10.58¢eE 432.07 £17.89dD 478.72 £17.93¢C
Wan'an
=
1358 #hE 181.50 £4. 10 374.07+10.54dD  463.80 +4.62cC
Duchang
o
EE{ 182.07 +15.30eE 411.87 £ 14.58dD 532.31 +13.86¢C
Xingzi
,Rﬂ\l 156.85 +9.38eE 431.99 £16.71dD 501.63 +13.42¢C
Yuanzhou
s
j".m:' 201.48 £7.09eE 373.56 +2.01dD 505.82 +8.98¢cC
Ruichang
qzj:,)]’"fg. 237.85 £11.19eE 428.87 £12.41dD 514.85 +11.07¢C
Average oil yield
5N SR He3

191.02 271.00

0il yield increasing
compared with NO

610.01 +12.61abAB

636.05 £15.42aA 621.59 +11.17aA 643.70 +5. 54aA

677.57 £19.30cC 776.32 +9.78aA 784.18 +13.07aA 728.71 +11.98bB

476.37 £23.95bB 550.81 +£9.02aA 546.19 +22. 14aA 556.33 +7.53aA

601.1 +15.586bB 647.20 +17.77aA 668.57 +7.55aA 594.58 £5.66¢C

608.70 + 14. 56bB 689.19 +13.50aA 714.62 +£5.74aA 693.77 +8.39aA

557.15 +14.43bB 614.66 +17. 15aA 569.10 £17.69abAB 573.30 £16.97aA

547.18 +11.68bB 653.76 £6.97aA 641.47 £5.85aA 628.33 +2.75aA

581.14 +14.35bB 609.55 +10.40aA 612.89 +17. 17aA 602.32 +4.59aA

526.25 £8.51cC 700.28 +18. 88aA 688.10 +12.78bB 725.67 +4.09aA

616.63 +11.20bB 652.20 = 1.08aA 638.81 +£8.25aA 644.58 +11.31aA

580.10 + 14. 62bB 653.22 +12.00aA 647.99 +12. 14aA 638.92 +7.88aA

342.25 415.37 410. 14 401.07

2.6 AEMERER BN E

8 N A B S i 3 A R B, % 2013
TR E M 5. 0Yuan - kg™',N 5. 0Yuan -
kg™, P,05 5Yuan - kg™',K,0 7.33Yuan - kg™', B
5.0Yuan - kg '3, 10 MR & F 9 730 Fi1 1358
PR it e it 2 A P 2 B A0 4 25 1 0 BRI 2
HEAL B, HLEA BEE 0K - B $ o 30 4 12 S5

REAR ) 35, 10 A5 55 WA~ it Bl 24 R BLAE N180
AL BTN PR 85 B K, 5 AN RURE LG 34 40 S
4 453.73Yuan + hm 7 #1 3 521.30Yuan + hm >, i
A A A DX R LR i S A 7 b i T R AL
I, I N R B AT LA A R R B s A 47 i 3 7 o
PEAHIE B L3k 2 I E T
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Table 8 Profit of rapeseed under different nitrogen rates

/(Yuan + hm?)

N150

N180

N210

N240

=8
= —
R NO N9O NI120
Variety Location
e
LIS 4917.72 £43.96dD 7 007.35 £98.59¢C 7 600.49 +72.73bBC
Nanchang
o 5396.03 £69.60dC 6 636.65 £173.69cB 6 945.14 +178.43bcB
Hukou
?iﬁ 2537.94 £180.55eE 4 824.33 £207.36dD 5 982.24 +200.25¢C
/K%Jf. 2 547.27 £31.53eE 5139.90 +35.13dD 6 884.77 +92.67¢C
Yongxin
fﬂﬁ 4185.43 £96.51eD 6 536.60 £31.20dC 7 270.30 +185.31cC
W?Z_rin 2392.03 £150.76eE 5 255.13 +161.49dD 6 200. 60 + 152.98cC
=)
EST foh:lng 2900.58 +£136.95¢E 4 754.43 +163.89dD 6 691.98 +149.63cC
730 e,
Fengyou Xinezi 3209.94 £58.96eE 6 544.94 +155.98dD 7 211.94 £117.91¢C
730 ingzi
B 202 §12117.91eD  5461.06+117.91dC 6 336.50 + 155. 98B
Yuanzhou
.
s 2001.00 +£133.92eE 4 577.29 +174.49dD 5 544.44 +131.30cC
Ruichang
[
A 3238.07 £102.06fF  5673.77 £131.97eE 6 666. 84 +143.72dD
Income
ﬁE*JfEY‘AIL 994.20 1.444.20 1594.20
Fertilizer cost
AT 25
it )d.(ﬁ“ 2243.87 4229.57 5072.64
Profit
L5 AR U LR
Profit increasing 1 985.69 2 828.76

compared with NO

8253.74 £55.07aAB

7 345.34 +100. 74bB

7 348.51 +£119.25bB

8 117.39 +155.21bB

8 687. 68 +149.38bB

6 940. 97 £206. 87bB

7 791.78 +98. 60bB

8 587.63 +155.98bB

6 878.44 £176.87bB

7337.00 +96.51bB

7728.85 +131.45¢C

1744.20

5984.65

3740.77

8 422.95 +98.79aA

9 021. 18 +189.76aA

8 474.57 £52.23aA

8 953. 14 +64.40aA

9 196.26 +77.32aA

7 831.41 £95.73aA

8 550. 84 +76.76aA

8 326.56 £176.83aA

9 029.51 £167. 17aA

8 536.60 +39.26aA

9 003. 17 +98.26aA

9 262.96 +23. 58aA

7 840.59 £75.57aA

8 583.58 £24.57aA

8 576. 10 + 88.90aA

9 204.60 = 162. 10aA

8 676.09 £70.78aA

9 224.28 +157.79aA

9471.40 £42.51aA

8 038. 18 £53. 15aA

8 677.83 +94.83aA

9 004.50 +176. 87abAB 8 962.81 +212.57bAB 9 254.63 +176.87aA

8504.25 £102. 11aA

7 958.98 +60.99aAB

8 591.81 £99. 50bB

1.894.20

6 697.61

4453.73

8 554.28 +£40.85aA

8 087.38 £31.20aA

8 618.74 +88.99bB

2044.20

6 574.54

4 330.67

8679.34 £154. 19aA

8 138.23 +135.32aA

8 794.07 = 113. 64aA

2194.20

6599.87

4355.99

=N
LIS 4 485.92 £22.24cC 6397.06 £91.55bB  7019.90 + 165. 34abAB
Nanchang
I:iﬂ‘!)ljkliu 4527.26 £163.38¢E 6 069.70 +129.12dC 6 778.39 +89.02¢dBC
,?iii 1871.27 +208.01eE 3 182.01 £183.50dD 4 723.53 +86.21cC
/K?Jf_ 1906.95 +22.64eE 4 148.74 £124.97dD 5 634.82 £40. 12¢C
Yongxin
iiﬁ 3935.30 £65.65eD 6336.50 +47.16dC 6 728.36 +133.92¢C
Wjjnlém 2079.37 +114.10eE 4 980.82 £174.73dD 5 998.00 +98.03cC
=
HE 1981.11 +70. 68{E 4 072.63 £65.83eD 5116. 88 £93.62dC
Duchang
1358 )i;i 215108 £207.27¢E  5002.50 +176.87dD 6 336.50 +155. 98cC
bl 1834.25 +155.98dD  5210.94 £117.91cC 6 044.69 +58.96bB
Yuanzhou
s
Rui = 2126.06 £102. 11eE 4 068.70 +116. 13dD 5 602. 80 +204.23¢C
Ruichang
.1k
PR 2 689.86 +113.21eE 4 946.96 £122.78dD 5 998.39 +112.54¢C
Income
SR A 994.20 1 444,20 1594.20
Fertilizer cost
Wl 34
éém%.(m 1 695. 66 3 502.76 4 404. 19
Profit
L5 Rl U HE R
Profit increasing 1 258.88 2 160. 31

compared with NO

7 326.57 +125. 68aAB

7 661.33 £43.66bcAB

5935.30 £189.27bB

6 611.97 +127.82bB

7 311.99 = 104. 80bB

6 464.48 £91.34bB

6 143.49 +62.22¢B

7 045.19 +155.98bBC

6294.81 +155.98bB

6 736.70 +31.20bB

6 753. 18 +108. 80bB

1744.20

5008.98

2765.11

7615.60 +106. 83aA

8 821.08 £131.30aA

6 976.40 +88. 94aA

7 465.33 +139.03aA

8 320.83 £124.78aA

7 203.60 +157.77aA

7179.43 +64. 76bA

7 670.50 +155.98aAB

8295.81 £212.57aA

7 045.19 +65.65aB

7 659.38 +124.76aA

1.894.20

5765.18

3521.30

7 621.20 +140. 75aA

8 929.46 +133.92aA

7 114.89 +60. 26aA

7592.79 +43.32aA

8 354.18 £35.37aA

7 344.50 £39.41aA

7 291.94 +115.98abA

7795.56 +212.57aAB

8379.19 £102. 11aA

7 128.56 +89.02aA

7 755.23 £97.27aA

2 044.20

5711.03

3467.15

7 791.70 = 106. 68aA

8 354. 18 £197. 34abA

7 216.94 +57.01aA
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