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Effects of different nitrogen application rates on yield and
nutrient uptake and distribution of spring rapeseed
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Abstract: A field plot experiment was carried out in the main production area of spring rapeseed in Qinghai
Province. By using a randomized block experiment design and applying 0, 75, 150, and 225 kg of pure nitrogen
per hectare, respectively, the effect of the yield, nutrient uptake, distribution in different parts and nitrogen use ef-
ficiency of Qingza No.12, a new spring rapeseed variety, was observed. The results showed that on the basis of ap-
plying phosphorus, potassium and boron fertilizers, the application of nitrogen fertilizer 75 ~225 kg + hm™ signifi-
cantly increased the yield of all parts of spring rapeseed, the average grain yield increased 1 274 kg - hm™ and the
average yield increased by 77%. The aboveground biomass increased by an average of 3 116 kg + hm™, and the av-
erage yield increased by 79%. Nitrogen application significantly increased the aboveground nitrogen accumulation
(P<0.05) , with an average increase of 69%. When the nitrogen application rate was between 150~225 kg + hm ™,
nitrogen application significantly promoted the accumulation of phosphorus and potassium in spring rapeseed, an av-
erage increase of 69% and 239% , respectively. At the maturity stage of Qingza No.12, the absorption and distribu-

tion of nitrogen, phosphorus and potassium were as follows: seed >straw >pod, and the distribution ratio was
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74.7% , 19.5%, and 5.8%, respectively. With the increase of nitrogen application rate, the nitrogen partial pro-

ductivity of Qingza No.12 decreased significantly from 28.2 kg + kg™' to 15.3 kg « kg™'. The agronomic efficiency,

apparent utilization rate, physiological utilization rate, and soil contribution rate of nitrogen fertilizer increased after

nitrogen application with average values of 8.2 kg - kg™' N, 32.8%, 25.6 kg - kg”' N, and 59.1%, respectively.

According to the analysis of the ratio of production and investment, the spring rapeseed in Qinghai Province recom-

mended the amount of nitrogen fertilizer to be at 150 kg « hm™.

Keywords: spring rapeseed ; nitrogen fertilizer; yield; nutrient accumulation; nitrogen utilization efficiency
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Table 1  Effect of nitrogen fertilizer on spring rape yield

MEH APRR/ (kg - hm™?)  ZEFFR/ (kg s ™) TSR/ (kg - hm™?) L BRI (kg - hm ™) WORAEE (ke - ke!)
Treatment Seed yield Straw yield Pod yield Shoot biomass Harvest index

Ny 1655b 1450b 850a 3955¢ 0.42a

Ny 2118b 2100ab 1475a 5693b 0.37a

Niso 3230a 2550a 1475a 7255a 0.45a

Noos 3440a 3150a 1675a 8265a 0.42a

T SAR/ING PR 3R AL BRI 22 57 .35 (P<0.05) , T Tl

Note; Different lowercase letters of the same column indicate the significance difference among different treatments ( P<0.05) , the same below.
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Table 2 Effect of nitrogen fertilizer on N accumulation

Kb ¥R A ZE RFE N accumulation/ (kg + hm™?) AR BLLH] N distribution/ % A ARFg %K
Treatment  f7k; Seed — ZEFT Straw 5% Pod A1t Total ¥k Seed  ZEFF Straw f15% Pod Nitrogen harvest index NHI

N, 59.7b 10.1b 7.0a 76.8b 77.7 13.2 9.1 0.78a

Nos 64.6b 17.1ab 11.1a 92.8h 70.0 18.4 11.9 0.70a

Niso 110.4a 20.2a 11.9a 142.5a 77.5 14.2 8.4 0.77a

Noys 115.8a 23.1a 12.7a 151.6a 76.4 15.2 8.4 0.76a

*3 ARAENBHEERENZMN
Table 3 Effect of nitrogen fertilizer on P accumulation

Kb 3 Wiz 2R P accumulation/ (kg - hm™ R BB P distribution/ % IR FE B
Treatment  ¥f-4i Seed ZEFF Straw f15E Pod A1t Total FERL Seed ZEFF Straw ff15¢ Pod  Phosphorus harvest index PHI

N, 9.9b 0.9a 0.6a 11.3b 87.7 7.0 5.3 0.88a

Nos 9.6b 1.2a 1.3a 12.2b 78.7 9.8 11.5 0.79a

Niso 20.1a 1.0a 0.8a 21.9a 91.8 4.6 3.6 0.92a

Noys 18.4a 3.8a 1.0a 23.1a 79.7 16.5 3.8 0.80a

*4 FEAEWNHERERRENMN
Table 4 Effect of nitrogen fertilizer on K accumulation

hb 3 M B2 E K accumulation/ kg - hm™? HE LB K distribution/ % AR FEEL
Treatment ¥4 Seed  Z5FF Straw 17 Pod  A1T Total FBL Seed  ZEFT Straw  fA5G Pod  Potassium harvest index KHI

Ny 6.7b 1.5b 0.3a 8.5¢ 78.8 17.6 3.6 0.79a

Nos 12.6b 8.4ab 0.7a 21.7b 58.1 38.7 3.2 0.58a

Niso 19.2a 11.3a 0.2a 30.8ab 62.3 36.7 0.6 0.62a

N5 19.7a 14.2a 0.2a 34.1a 57.8 41.6 0.5 0.58a

x5 RIEAEXEMBERENALENZM

Table 5 Effect of nitrogen fertilizer amount on nitrogen utilization efficiency of spring rapeseed

A 51 REFHR FWF 2 A BRI TR b3 BTHREE P
Treatment Partial productivity ~ Agronomic efficiency ~Apparent utilization Physiological utilization Ground contribution ~ Ratio of production
reatmen /(kg - kg™) /(kg - kg™) /% / (kg - kg™ rate/ % o Investment
Nys 28.2 a 6.2a 21.3a 28.9a 78.1a 5.8
Niso 21.5b 10.5a 43.8a 24.0a 51.2a 10.5
\PPP 153 b 7.9a 33.2a 23.9a 48.1a 7.7
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