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Influences of planting density and nitrogen application rate on yield and
quality and mechine harvest traits of rapeseed ( Brassica napus L.)
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( Nanjing Sub-center ( Rapeseed) of National Center of Oilseeds Crop Improvement/Key Laboratory of Cotton and Rapeseed { Nanjing) , Ministry of Agricul-
ture/ Institute of Indusirial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract:  The effects of application amounts of nitrogen and planting density on yield and quality of rape cultivar
Ningyou20 were studied by setting three nitrogen levels (240 kg/hm’, 300 kg/hm”and 360 kg/hm’) and five planting den-
sities in 1 hm®(3.00x 10° plants, 3.75% 10° plants, 4.50x 10° plants, 5.25% 10° plants, 6.00x 10° plants). The results
showed that the high nitrogel level resulted in high grain yield and oil yield of rapeseed, and the increment in grain yield

was greater than that in oil yield. The changes of economic traits caused by planting densities was greater than those by ni-

trogen rates, while the changes of yield components caused

S HEE.2015-11-04 by different nitrogen rates was larger than those by planting
EeTH. BHEHAREREH (31571710) ; BRI A densities. A fall in the content of oil and glucosinolate in
A R LI (CARS-13) rapeseed followed the increase in nitrogen application
TEERN AT =HE(1976-) , 5 LI 1 SIS 5L BFSE O7 rates. Increased nitrogen levels also led to elevated seed
16 MM AE B R, (Tel) 025-84390368 ; ( E-mail ) naufsx erucic acid content and declined oleic acid content. Fatty

@ 163.com acid content in seeds stayed stable. Increased planting
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density caused shorter plant and less number of branching. High planting density and low nitrogen application level led to

high branching. Taken together, the rapeseed applied with nitrogen at 240 kg/hm’ and planted at the density of 3.00%

10°—6. 00x 10’ plants per hectare could be harvested by machine and achieve high oil yield.
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Table 1 Economic traits of rapeseed in different nitrogen fertilization and planting density treatments
o FEC  BRET e SR mm R mm R TR
N3 172.89aA N1 80.98aA N3 8.01aA N3 3.43aA N3 5.87a N2 54.84a
N2 172.20aA N2 79.27aAB|| N2 6.63bAB N2 1.28bB N2 5.83a N1 54.42a
N1 171.42aA N3 71.26bB N1 5.98bB N1 0.53bB N1 5.79a N3 53.47a
M1 178.15aA M4 81.59aA M1 8.00aA M3 2.30aA M1 5.97a M3 55.74a
M2 172.93abAB M5 78.67aA M2 7.16abAB M5 2.15aA M2 5.85a M1 55.70a
M3 172.22abAB M2 76.85aA M3 6.89abAB M1 2.02aA M3 5.85a M4 55.63a
M4 169.96bAB M3 75.00aA M4 6.46bAB M4 1.55aA M4 5.84a M5 52.81a
M5 167.59bB M1 73.72aA M5 5.85bB M2 0.72aA M5 5.66a M2 51.33a
N2xM1 178.89aA NIxM4  89.22aA N3xM1 8.56aA N3xM3  5.00aA N2xM1 6.04a N2xM1 58.11a
N3xM2 178.11aA N2xM4  83.1labA || N3xM2 8.56aA N3xM5  4.11abAB N3xM4 6.00a N1xM3 57.56a
N3xM1 178.00aA NIxM2  82.89abA || N2xM1 8.11abA N3xM1  3.56abcAB || NIxMI1 5.99a N1xM4 56.33a
NIxM1 177.56aA N2xM5  82.22abA || N3xM4 7.94abcAB || N3xM4  3.22abcAB || N3xM2 5.96a N3xM3 56.33a
NIxM2 174.33abA NIxM5  79.67abA || N3xM5 7.56abcAB || N2xM1  2.17abcAB|| N3xMI 5.87a N1xM1 55.89a
N2XM3  173.67abA N1xM3  78.33abA || N2xM2 7.47abcAB || N2xM5  1.89abcAB || N3xM3 5.87a N2xM4 55.67a
N1xM4 171.89abA N2xM2  77.78abA || N3xM3 7.44abcAB || N3xM2  1.28bcAB N1xM2 5.86a N2xM5 55.11a
N2xM5  171.89abA N2xM1  77.56abA || N1xM1 7.33abcAB || N2xM3  1.00bcAB N2xM3 5.85a N3xM4 54.89a
NIxM3 171.55abA N2xM3  75.67abA || N2xM3 7.11abcAB || N1xM3  0.89bcAB N1xM3 5.83a N2xM3 53.33a
N3xM3  171.44abA NIxM1  74.78abA || N2xM4 6.11abcdAB|| N1xM4  0.89bcAB N2xM5 5.78a N3xM1 53.11a
N2xM4  170.22abA N3xM5  74.11abA || N1xM3 6.11abedAB|| N2xM2  0.78bcAB N1xM4 5.77a N2xM2 52.00a
N3xM5  169.11abA N3xM4  72.44abA || N1xMS5 5.67 bedAB|| N2xM4  0.56cAB N2xM2 5.74a N3xM5 51.78a
N3xM4  167.78abA N3xM3  71.00bA N1xM2 5.44 bedAB|| N1xM5  0.44cAB N2xM4 5.74a N1xMS5 51.55a
N2xM2  166.33abA N3xM2  69.89bA N1xM4 5.33cdAB NI1xM1  0.33cAB N3xM5 5.67a N3xM2 51.22a
N1XM5 161.78bA N3xM1  68.83bA N2xM5 4.33dB NIxM2  0.11cB N1xM5 5.52a N1xM2 50.78a
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Table 2 Yield components of rapeseed in different nitrogen fertilization and planting density treatments

om0 Lwm AR BB KR am EEE| w0 | am TR
N3 314.65aA N3 258.50aA N3 225.26aA N3 33.24aA N2 58.07aA || N1 27.27aA N3 332aA

N2 211.24bB N2 153.18bB N1 143.24bB N2 10.62bB N3 56.16aA || N3 26.07abAB || N2 33laA

N1 203.31bB N1 147.18bB N2 142.55bB N1 3.93bB N1 56.13aA || N2 24.83bB N1 322bB
M1 283.74aA M1 223.8laA M1 208.22aA M3 25.78aA M1 59.93aA || M1 27.63aA M5 3.34aA
M3 262.48aA M3 205.00aA M3 179.22abA M5 17.96aA M3 57.48abA || M4 26.11abAB || M4 33abA
M5 238.70aA M5 183.11aA M5 165.15abA M1 15.59aA M4 56.81abA || M5 2590abAB || M3 327abA
M4 218 22aA M4 161.41aA M2 149.98bA M4 12.22aA M5 55.59abA || M2 25.88abAB || M2 3.26abA
M2 212.20aA M2 158.09aA M4 149.18bA M2 8.11aA M2 54.11bA || M3 24.75bB Ml 325bA
N3xM3 349.44aA N3xM3 292.45aA N3xM1 248.89aA N3xM3  65.00aA N2xM1 64.00aA || NIxMI1 28.96aA N3xM5 3.40aA
N3xM1 338.00abA N3xM1 281.00abA N3xM5 227.78abA N3xM5 33.89abAB || N3xM5 58.78abA || N3xM1 27.45abAB || N2xM5 3.36abAB
N3xM5 32044abcAB || N3XMS5 261.67abcAB || N3XM3  227.44abA N3xM1 32.11abAB || N1xM1 58.78abA || NIxM2 27.44 abAB || N2xM4 3.33abcAB
N3xM4 306.00abedAB || N3xM4 250.45abedAB || N3xM4  226.56abA N3xM4 23.89bAB || N2xM4 58.56abA || NIxM4 27.11 abAB || N3xM4 3.33abcAB
N2xM1 271.33abcdeAB|| N2xM1 207.33abcdeAB|| N3xM2  195.61abcAB || N2xM5  16.00bAB || NIXM3 58.00abA || N3xM4 26.67 abAB || N3xM2 3.32abcAB
N3XM2 259.39abcedeAB|| N3XM2 206.94abedeAB|| N2xXM1  19544abcAB || N2xM1  11.89bAB || N2xM3 57.44abA || N2xM1 2648 abAB || N2xM3 3.31abcAB
NIxM1 241.89abcdeAB|| N1xMI 183.11abedeAB|| N1xM1  180.33abedAB || N2xM2  11.56bAB || N3xM1 57.00abA || N1xM3 2641 abAB || N2xM1 3.29abcAB
N2xM5 222.67abedeAB|| N2xM5 166.78abedeAB|| N2xM3 15544 abedAB| N3xM2  11.33bAB || N3xM3 57.00abA || N1XM5 2641 abAB || N3xM3 3.28abcAB
N2xM3  221.44abedeAB|| N2XM3 164.00abedeAB|| NIXM3  154.78 abedAB|| N2xM3  8.56bB NIxXM4 56.33abA || N2xM5 26.00 abcAB || N3xM1 3.27abcAB
NIxM3 216.55abedeAB|| N1XM3 158.56bcdeAB || N2xM5  150.78 abedAB|| N1xM4  7.67bB N2xM5 55.89abA || N3xM3 25.48abcAB || N1xMS 3.24bcAB
NIxM4 204.78bedeAB || N1xM4 14844bcdeAB || N1xM4  140.78bedAB || N2xM4  5.11bB N3xM4 55.55abA || N3XM2 25.46abcAB || N1xM4 3.24bcAB
N2xM2 196.89cdeAB || N2XM2 142.45cdeAB || N2xM2 130.89bedAB || N1xM5  4.00bB NIXM2 55.44abA || N3xM5 25.30 abcAB || N2xM2 3.24bcAB
NIxM2 180.33deAB NIXM2 124.89deAB NIXM2 12344bedAB || NIXM3  3.78bB N2xM2 54.44abA || N2xM2 24.74bcAB || N1xM2 3.23bcAB
NIxM5 173.00deAB NIxM5 120.89deAB NIXM5 116.89cdAB NIxM1  2.78bB N3xM2 5245bA || N2xM4 24.55bcAB || N1xM3 321cAB
N2xM4  143.89¢B N2xM4  85.33¢B N2xM4  80.22dB NIxM2 1.44bB NIxM5 52.11bA || N2xM3 22.37¢cB NIxM1 3.19cB
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Table 4 Effects of N application rates and planting densities on oil

content and glucosinolates content of rapeseed

, e . - B TRERa Y
é\iiiﬂjﬂﬁﬁﬁﬁﬁiiﬁﬁﬁﬁﬂ}@d\,l\“ AbFE>N2 s (%) AL (pmol/g)
AbFESN3 GRBE 7E N3 ZRRES N1 Ab B[R] 22 5 1k 5tk N1 42.59aA NI 18.79aA

H 2% 28 B2 Je S
R S R TR N3 41.13bB N3 17.82bA
£3 TRBERESMEDTELEL MBI E & M3 41.75aA M5 19.06aA
Table 3 Comparison of grain yield and oil yield of rapeseed in dif- M1 41.73aA Ml 18.77abA
ferent nitrogen fertilization and planting density treat-
M4 41.71aA M3 18.27abA
ments
M5 41.53aA M4 17.79bA
P A RS
oz (kg/hm?) L (kg/hm?) M2 41.51aA M2 17.79bA
3 2 887 50aA N3 1 190.12aA N1xM5 42.94aA N1xM5 19.88aA
NI 5 795 00bA . | 161.00abA N1xM3 42.85abAB NIxM1 19.16abA
N1xM1 42.53abcAB || NIxMS5 18.92abA
N2 2 675.00bA N2 1 102.25bA
N1xM2 42.33abedAB || N1xM4 18.9abA
M1 2 862.50aA Ml 1 196.25aA
N1xM4 42.29abcdAB || N2xM1 18.89abA
M3 2 850.00aA M3 1 188.75aA
N2xM4 41.66abcdAB || N2xM3 18.49abA
M2 2 750.00aA M2 1 143.00aA
N3xM1 41.35bcdAB || N3xMS5 18.38abA
M4 2 687.50aA M4 1 122.75aA
N2xM1 41.32¢dAB N3xM]1 18.26abA
M5 2 662.50aA M5 1 104.88aA
N2xM3 41.24cdAB N3xM3 18.22abA
N3xM3 3 125.00aA N3xM3 1 287.50aA N3xM4 41.186dAB N2XM2 18.19ahA
N3xM2 3 025.00abAB N3xM2 1 243.00abAB N3xM3 41.16cdAB NIxM3 18.09abA
N3xM1 2 900.00 abcAB || N3xM1 1 200.75abcAB N2xM2 41.15¢dAB N1xM2 17.94abA
N2xM1 2 875.00 abcAB || N1xM1 1 198.00abcAB N3xM2 41.07c¢dAB N2xM4 17.50bA
N3xM4 2 850.00 abcAB || N2xM1 1 189.88abcAB N3xM5 40.87dAB N3xM2 17.25bA
NIxMI 2 812.50 abcAB || N1xM5 1 183.88abcAB N2xM5 40.79dB N3xM4 16.98bA
FAPWFR 1, FSEUE G AFR /NG FhE 53 3278 78 0.01 0.
N1xM5 2 762.50 abcAB || N3xM4 1 174.62abcAB 05 K[ LRI E.
N1xM3 2 737.50 abcAB || N1xM3 1 170.38abcAB
Je7 ks g 2y . i3 === N AN
N1xM2 2712.50 abeAB || N1xM2 1 150.75abcAB 225 R FORLIR TR AL LB , R L
IR B 1 2 I Ry i il 20 £ 1 KNI A0 4G i, N3 4k
N2xM3 2 687.50 beAB || N2xM3 1 108.12abcAB A i
FESN2 AbBESNT AREE N3 b P N2 4b#R] 25 53K
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Table 5 Effects of different N application rates and planting densities on fatty acid contents of rapeseed

Je Kt R . R TR A

W AR | A aR || AR aR | 4w ﬂ%;% phE a4 &R || A maht
(%) (%) (%) (%) (%) (%)
N3 0.46aA ||N3 5.12a N1 1.94aA || N1 64.00aA N3 20.35aA N2 6.80aA N2 0.63a
N2 0.27bA || N2 5.07a N3 1.87aA (| N2 63.54bAB N2 20.31aA N3 6.76abA N3 0.58a
N1 0.2bA N1 5.04a N2 1.85aA ||N3 63.05¢B N1 20.12aA N1 6.70bA N1 0.54a
M4 0.38aA |[M2 5.13a M2 1.95aA || M1 63.61aA M3 20.37aA M3 6.82aA M1 0.71a
M1 0.34aA [|M3 5.07a M4 1.88aA [|M3 63.60aA M2 20.30aA M4 6.80abA M4 0.66a
M2 0.30aA [|M1 5.07a M5 1.88aA [|M5 63.55aA M5 20.30aA M2 6.74abA M3 0.55a
M5 0.30aA ||M4 5.06a Ml 1.87aA ||M2 63.45aA M1 20.19aA M5 6.72abA M5 0.52a
M3 0.23aA [|M5 5.05a M3 1.86aA || M4 63.44aA M4 20.16aA M1 6.68bA M2 0.49a
N3xM1 0.57aA ||[N2xM2 5.17a NIxM2 2.15aA ||[N1xM5 64.35aA N3xM5 20.64aA N2xM4 6.91aA N2xM4 0.90a
N3xM5 0.55aA |[N3xM4 5.16a N1xM5 1.93bA |IN1xM3 64.27aA N3xM3  20.57abA N2xM3 6.90aA N3xM1 0.84a
N3xM2 0.52aA |[N3xM2 5.15a N3xM1 1.89bA |INIxM1 64.03abAB |[N2xM3 20.52abA N3xM3 6.80abA N2xM1 0.81a
N2xM4 0.47aA ||[N2xM3 5.13a NIxM4 1.89bA |IN1xM4 63.89abAB |[N2xM5 20.43abA N3xM5 6.80abA N3xM3 0.60a
N3xM4 0.42aA |[N3xM5 5.10a N2xM4 1.88bA [[N2xM2 63.83abcAB [[N2xM2  20.36abA N3xM4 6.80abA NIxM4 0.59a
N2xM1 0.28aA |[[NIxM1 5.10a NIxM3 1.88bA |IN2xM1 63.76abcAB ||[N1xM2 20.35abA N1xM3 6.77abA NIxM3 0.58a
N2xM3 0.26aA ||[N3xM3 5.09a N3xM3 1.88bA |IN2xM5 63.57abcAB |[N2xM1 20.31abA N2xM2 6.76abA N1xM5 0.58a
NIxM2 0.25aA ||[N2xM5 5.08a N3xM4 1.88bA |IN1xM2 63.47abcAB |[N3xM4  20.30abA N2xM1 6.75abA N3xM2 0.51a
N1xM4 0.25aA ||[N3xMI 5.07a NIxM1 1.87bA |IN2xM4 63.31abcAB |[N1xM4  20.21abA N3xM2 6.75abA NIxM2 0.50a
N3xM3 0.24aA ||[N1xM4 5.07a N2xM5 1.86bA |IN3xM3 63.3abcAB |[N1xM1 20.19abA N1xM2 6.73abA N3xM4 0.50a
N2xM5 0.19aA ||[N1xM2 5.07a N2xM2 1.85bA |IN2xM3 63.23abcAB |[N3xM2 20.18abA N1xM5 6.70abA N2xM5 0.49a
NI1xM3 0.18aA |[[N2xM1 5.04a N2xM1 1.84bA |IN3xM4 63.14bcAB |[N3xM1 20.08abA N1xM4 6.68abA N3xM5 0.48a
NIxMI 0.17aA ||[N1xM3 4.99a N3xM5 1.84bA |IN3xM2 63.05bcAB |[N1xM3 20.02abA N2xM5 6.66bA N2xM2 0.48a
NIXM5 0.16aA ||[NIxM5 4.97a N3xM2 1.84bA |IN3xM1 63.03bcAB |[N2xM4 19.97abA N3xM1 6.65bA NIxM1 0.47a
N2xM2 0.14aA |[N2xM4  4.94a N2xM3 1.83bA |IN3xM5 62.72¢B NIxM5 19.82bA NIxM1 6.62bA N2xM3 0.47a
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