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Response difference to nitrogen in roots of different varieties of oilseed rape

WANG Xiao-juan', SONG Hai-xing'", CHEN Li-rv?, LIU Qiang', RONG Xiang-min', ZHANG Zhen-hua', GUAN Chun-yun’

(1.College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2.Yueyang Quality

Inspection of Agricultural Products Monitoring Center, Yueyang, Hunan 414000, China; 3.Hunan Branch of National

Center of Oilseed Crops Improvement, Changsha 410128, China)

Abstract: In order to explore the difference in roots of different varieties of oilseed rape in response to nitrogen and its

contribution to the yield, sand cultural experiment was conducted to study the morphological and physiological

characteristics of roots of 3 oilseed rape varieties under five levels of nitrogen supply. The results showed that the root

weight, root volume, total absorbing surface area of roots and active absorption area increased with increasing nitrogen level.

With the increasing of nitrogen level, the root vitality of varieties H29 and 231 at seedling stage increased first and then
decreased, but that of variety bin270 decreased first and increased afterwards, the root vitality of varieties H29 and bin270 at
full flowering stage decreased first and increased afterwards, but that of variety 231 increased first and decreased afterwards.

Under the same nitrogen level, the root weight, root volume, total absorbing surface area of roots and active absorption area

of variety bin270 were the largest; variety 231 showed the smallest total absorbing surface area of roots and active absorption

area, but the highest kernel yield. Kernel yield had positive correlations with the root indexes at seedling and full flowering

stages, and the contribution of the root weight, root volume, total absorbing surface area of roots and active absorption area

to kernel yield were larger than that of the root length and primary lateral root number.

Key words: oilseed rape; nitrogen level; root morphology; morphologic and physiological characteristics
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Table 1 Effects of different nitrogen levels on the root weight and volume of different varieties of oilseed rape

/g /mL

bin270 H29 231 bin270 H29 231
N, 3.87c 2.31b 3.22b 37.00c 31.00c 29.00d
N, 5.14c 3.25b 4.58b 61.33bc 40.00bc 46.33¢c
N; 5.7bc 4.66ab 5.28ab 66.33bc 51.33bc 57.00bc
Ny 7.72b 5.36ab 7.27a 94.67ab 78.00ab 72.00b
Ns 10.22a 6.92a 7.67a 115.67a 97.33a 91.67a
N, 4.44d 4.42c 3.50d 51.5d(a) 48.75b(b) 38.25¢(b)
N, 6.82¢ 5.30c 5.67cd 81.25¢(a) 69.75ab(b) 50.00bc(b)
N; 8.8bc 7.84b 6.94bc 101.00bc(a) 85.00a(b) 63.75b(b)
Ny 10.29ab(a) 7.72b(ab) 8.53b(b) 108.25ab(a) 77.25a(b) 91.00a(b)

Ns 11.95a 10.34a 10.88a 129.00a(a) 96.00a(a) 103.50a(a)
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Table 2 Effects of different nitrogen levels on the root length and number of primary lateral root of different varieties of oilseed rape

/m /

bin270 H29 231 bin270 H29 231
N, 56.4b 4738 23.1b 96(a) 64b(c) 81b(b)
N, 58.7b 51.2 48.3b 111 89ab 92b
N; 71.6b 62.1 71.5ab 110 102ab 106b
N, 90.7ab 1052 80.7ab 112(b) 91ab(b) 158a(a)
Ns 160.3a 121.9 120.5a 133 121a 138a
N, 170.5 129.7 163.8 356¢ 376b 309
N» 261.6(a) 186.5(ab) 124.9(b) 423bc 434ab 369
N; 302.9(a) 240.7(ab) 180.3(b) 393¢ 454ab 377
N4 269.7 256.5 237.8 474ab 477ab 413
Ns 309.4 304.9 2947 518a(a) 494a(a) 417(b)
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Table 3 Effects of different nitrogen levels on the total absorbing surface area and active absorption area of roots of different varieties of oilseed rape

/m? /m

bin270 H29 231 bin270 H29 231
N, 2.52¢ 2.16b 1.85¢ 1.13¢ 1.07b 0.95b
N, 4.42bc 2.84b 2.8bc 2.12bc 1.30ab 1.41b
N; 4.17bc 4.60ab 3.44ab 2.07bc 2.34ab 1.59ab
Na 6.00ab 5.40ab 431a 3.00ab 2.68ab 2.2la
Ns 7.52a 7.0la 4.49a 4.00a 3.28a 22la
N, 4.40b 3.77¢ 3.40c 2.13b 1.88¢ 1.68c
N, 6.51ab 5.36bc 4.43bc 3.25ab 2.71bc 2.29bc
N; 8.25a 7.10ab 5.51abc 4.28a(a) 3.76ab(ab) 2.70abc(b)
Na 9.24a(a) 6.71ab(ab) 7.35ab(b) 4.63a 3.41ab 3.77ab
N; 9.29a 8.6la 8.05a 4.70a 4.37a 4.05a
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Table 4 Kernel yield of different varieties of oilseed rape

/g
N, N, N; N, Ns
bin 270 6.34¢(a) 9.99d(ab) 14.76¢ 18.03b(b) 21.67a(a)
H29 5.14d(b) 8.54¢c(b) 12.32b 15.01a(c) 16.14a(b)
231 7.27¢(a) 12.10b(a) 14.26b 22.60a(a) 21.74a(a)
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FREJHE K TE
H29

231
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Table 5 Correlation between the kernel yield and the root indexes at different growth stages
bin270 H29 231
0.947* 0.964%* 0.986**
0.969** 0.933* 0.929*
0.85 0.901* 0.791
0.892* 0.841 0.97**
0.853 0.456 0.673
0.944* 0.963%* 0.981%*
0.948* 0.973%* 0.996**
0.998%** 0.932* 0.926*
0.974** 0.925%* 0.958*
0.867 0.977** 0.791
0.896* 0.971** 0.97**
0.482 0.401 0.918*
0.97%* 0.955% 0.969%*
0.96** 0.926* 0.979%*
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