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Effects of different planting densities and fertilizer application levels
on nutrients absorption and yield of oilseed rapeseed

YANG Yong™??, LIU Qiang"?, SONG Hai-xing*%%, GUAN Chun-yun*", RONG Xiang-min“2%, PENG Jian-wei">*
(1.College of Resources and Environment, Hunan Agricultural University, Changsha 410128,China; 2.Hunan Provincial
Key Laboratory of Farmland Pollution Control and Agricultural Resources Use, Changsha 410128,China; 3.Hunan
Provincial Key Laboratory of Plant Nutrition in Common University, Changsha 410128, China; 4. National Center of
Oilseed Crops Improvement, Hunan Branch, Changsha 410128, China)

Abstract: Field experiments were conducted to investigate effects of different planting densities and fertilizer application
levels on N, P, K (nitrogen, phosphorus, potassium) uptake and seed yield of rapeseed variety Xiangzayou 763.The results
showed that, yield of high fertilizer application treatment were significantly higher than that in the low fertilizer application
treatment under the same planting density, and there were significant or highly significant differences in seed yield among
the 4 fertilizer application treatments. Seed yield in 2 treatments (higher fertilizer application level with lower planting
density treatment, lower fertilizer application level with higher planting density treatment) were relatively higher. The
highest yield (N was 180 kg/hm? P was 90 kg/hm?, K was 158 kg/hm?and the planting density was 75 000 plants /hm?) was
2 696.15 kg/hm? among the 24 treatments. Higher fertilizer application treatments had higher NPK accumulation, which was
consistent to the seed yield, and there was highly significant correlation between yield and NPK accumulation. The contents
of N and P during flowering and harvesting stages, which were much higher than those during the wintering stage, increased
first and then decreased, but the change was not obvious. The K content showed less change.
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Table1 The amount of fertilizer applied in the different treatments

/(kg-hm™)
[8] N P,0Os5 K,O B
1_2)(105 /hmZ 150 kg/hmz 1 180.00 90.00 158.00 0.90
1I 120.00 60.00 105.00 0.60
763 I 60.00 30.00 53.00 0.30
I\ 0.00 90.00 158.00 0.90
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.1+ # ( 5 20 cm)
763 HpSO04—Hs0,
31.73 085 0.86 14.36 0.49 g/kg (ol = =
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Fig.1 Nitrogen content in plant from different treatments during different growth stages
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Fig.2 Phosphorus content in plant from different treatments during different growth stages
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Fig.3 Potassium content of in plant from different treatments during different growth stages
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Table 2  Nutrients accumulation in different treatments

/(kg-hm2)

/(><10* -hm™) I il v

N 75 87.92a(aA) 46.63a(bB) 13.40a(cB) 8.14a(cB)
15.0 69.03a(aA) 48.88a(aA) 12.72a(bB) 7.12a(bB)

225 60.67a(aA) 47.84a(aAB) 16.95a(bBC) 6.85a(bC)

30.0 46.43a(abA) 36.95a(abcA) 12.73a(bcA) 6.00a(cA)

375 40.89a(aA) 38.32a(abA) 11.60a(abB) 7.27a(bB)

45.0 49.74a(aA) 26.96a(abA) 17.54a(abA) 5.12a(bA)

P 75 8.53a(aA) 6.28a(abA) 1.40a(bAB) 0.86a(bB)
15.0 7.45a(aA) 5.07a(abA) 1.38a(bA) 0.78a(bA)

225 6.34a(aA) 4.40a(abAB) 1.44a(bcB) 0.84a(cB)

30.0 4.40a(aA) 3.47a(aAB) 1.22a(bB) 0.77a(bB)

375 3.60a(aA) 3.51a(aA) 0.99a(hB) 0.83a(bB)

45.0 5.87a(aA) 3.06a(aA) 1.54a(aA) 0.61a(aA)

K 75 62.48a(aA) 27.56a(abAB) 7.52a(bB) 4.94a(bB)
15.0 45.20a(aA) 31.57a(abAB) 7.74a(bcB) 4.17a(cB)

225 40.30a(aA) 28.57a(abAB) 10.38a(bcAB) 4.42a(cB)

30.0 28.82a(aA) 20.16a(abAB) 6.62 a(bcB) 3.81a(cB)

375 26.55a(aA) 22.77a(abAB) 6.37a(cB) 3.99a(cB)

45.0 49.74a(aA) 26.96a(abA) 17.54a(abA) 5.12a(bA)

N 7.5 215.07a(aA) 112.70a(bAB) 34.95a(bcBC) 15.51a(cC)
15.0 168.05a(aA) 147.83a(aA) 40.40a(bB) 10.70a(bB)

225 157.78a(aA) 129.59a(aA) 30.31a(bAB) 13.14a(hB)

30.0 95.92a(abA) 136.04a(aA) 42.68a(abA) 10.95a(bA)

37.5 124.71a(aA) 125.02a(aA) 35.28a(aA) 16.51a(bA)

45.0 128.68a(aA) 92.99a(abAB) 33.99a(bcAB) 14.18a(cB)

P 7.5 29.48a(aA) 12.94a(bB) 5.43a(cB) 3.11a(cB)
15.0 25.14a(aA) 19.64a(aAB) 6.79a(bBC) 2.13a(bC)

225 22.54a(aA) 18.80a(abA) 4.97a(bcA) 2.42a(cA)

30.0 11.95a(aA) 16.20a(aA) 5.61a(cBC) 1.95a(cC)

375 18.89a(aA) 15.45a(aAB) 5.25a(bAB) 2.42a(bB)

45.0 19.38a(aA) 15.38a(aA) 5.38a(aA) 2.74a(aA)

K 7.5 112.93a(aA) 54.24a(bB) 19.09a(cB) 11.20a(cB)
15.0 89.53a(aA) 76.81a(aA) 25.87a(bB) 8.64a(hB)

225 88.31a(aA) 68.81a(abAB) 19.48a(bcAB) 9.02a(cB)

30.0 48.12a(aA) 71.57a(aA) 22.81a(bcAB) 8.02a(cB)

375 66.36a(aA) 63.80a(aA) 18.27a(bA) 10.02a(bA)

45.0 76.74a(aA) 58.83a(abA) 21.25a(abA) 9.83a(bA)

N 7.5 150.60a(aA) 77.70a(bB) 53.83a(cB) 14.59a(dC)
15.0 132.14a(aA) 109.86a(aAB) 43.86a(hBC) 13.45a(bC)

225 132.41a(aA) 93.98a(abAB) 54.83a(bcBC) 13.11a(cC)

30.0 108.45a(aA) 88.63a(bB) 51.16a(cC) 18.84a(dD)

375 106.15a(aA) 82.80a(abAB) 50.85a(cBC) 23.66a(dC)

45.0 126.01a(aA) 91.46a(abA) 56.59a(bcAB) 17.73a(cB)

P 75 24.16a(aA) 13.35a(bB) 11.06a(bcBC) 3.23a(cC)
15.0 21.37a(aA) 18.10a(aA) 9.30a(bAB) 3.18a(bB)

225 22.35a(aA) 16.77a(abA) 10.51a(bcAB) 2.90a(cB)

30.0 19.10a(aA) 15.52a(abA) 9.88a(bcAB) 3.81a(cB)

375 20.17a(aA) 15.48a(abAB) 9.74a(bcAB) 5.71a(cB)

45.0 20.21a(aA) 17.04a(abAB) 10.68a(bcAB) 4.31a(cB)

K 75 128.22a(aA) 80.04a(bAB) 30.52a(cB) 14.03a(cB)
15.0 129.44a(aA) 86.20a(abAB) 34.23a(bcAB) 12.14a(cB)

225 140.58a(aA) 91.33a(abAB) 37.43a(bcAB) 12.54a(cB)

30.0 76.10a(aA) 74.90a(aA) 33.32a(bB) 15.13a(bB)

375 86.71a(aA) 66.07a(abAB) 32.06a(bcAB) 17.92a(cB)

45.0 117.69a(aA) 76.06a(abA) 36.04a(bA) 13.71a(bA)
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Table 3 Grain yield of rapeseed under different planting density and fertilizer level
/(=<10° -hm?) Akg:hm™)
75 2 696.15a(aA) 1 617.95h(bB) 1514.10a(bB) 385.90a(cC)
15.0 2 471.79ab(aA) 2 273.08a(aA) 1 087.18a(bB) 388.97a(cC)
225 2 369.23b(aA) 1720.51b(bAB) 1 407.69a(bBC) 317.18a(cD)
30.0 2501.28ab(aA) 2 122.31ab(bA) 1398.72a(cB) 469.23a(dC)
375 2 542.31ab(aA) 1 946.15ab(bB) 1394.87a(cC) 653.85a(dD)
45.0 2 683.33a(aA) 2 016.67ab(bB) 1 535.90a(cC) 514.10a(dD)
2.4 EREHSBIRNRESRAMELES !
( 4
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t t
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Table 4 Relationship between yield and nutrients content and
accumulation
2 696.15 kg/hm?( I
7.5x10"  /hm?) 2 683.33
N 446** 797 7.70% ka/hm?( I 45.0x10"  /hm?)
P 0.54 5.12** -0.02
K 5.56** 7.46%* 5.71**
N 7.85** 8.77** 18.21**
P 6.81** 8.82** 22.74%*
K 7.44** 8.98** 9.52**
“exzz 5% eichid 1%

(t0‘05:2.069 %,01:2.807)
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