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Abstract: The differences of concentration and distribution of nitrogen in crop depend on organs and growth stages, and nitrogen
redistribution in different organs will be occurred at different stages; these differences are related to the transfer of growth center.
Consequently, the high crop yield depends not only on the high amount of nitrogen absorption, but also on the high efficiency of
nitrogen redistribution. The objective of this study was to reveal the law of nitrogen absorption, distribution, and translocation in
oilseed rape plant at different growth stages using two winter oilseed rape cultivars with the >N labeling method in sand culture
under Hoagland complete nutrient solution conditions. The results (average value from the two cultivars) indicated that 83.5% of
nitrogen absorbed at the seedling stage, and 67.3% of nitrogen absorbed at the stem elongation stage, were distributed to leaves;
79.1% of the nitrogen absorbed at flowering stage was contained in leaves and stems, with 42.8% of it in the leaves. However,
42% of the nitrogen absorbed at siliquing stage was distributed to siliquae which is just the organ directly distributed the highest
proportion of nitrogen absorbed at this stage. The nitrogen absorbed at four growth stages (seedling, stem elongation, flowering,
and siliquing) translocated from the vegetative to the reproductive organs at 34.4%, 44.3%, 41.2%, and 31.7%, i.e. 203.2, 325.8,
218.0, and 82.0 mg plant™, respectively. The translocated nitrogen from vegetative organs to the total nitrogen in seed accounted
for 65.1%; among with 25.8% absorbed at the stem elongation stage, 16.9% absorbed at flowering stage, 15.9% absorbed at seed-
ling stage, and 6.4% absorbed at siliquing stage, respectively. The proportion of nitrogen loss, after being absorbed at the four
growth stages, was 24.0%, 10.5%, 11.7%, and 7.3 %, i.e. 141.6, 79.2, 43.2, and 16.2 mg plant™, respectively. To sum up, nitrogen
absorbed by roots at the earlier growth stages in oilseed rape was mainly translocated to leaves first, and then to the reproductive
organ at the later growth stages.
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Table 1 Time of labeling (**N) and sampled organs at every growth stage
5N Sampled organ
Da}ﬁ;ﬁ;:'\' Pot number ) ) o .
Labeling end stage Flowering stage Siliquing stage Harvesting stage
21d
itlagiays at seedling 3618 Root, stem, leaf Root, stem, leaf, silique  Root, stem, leaf, silique husk, grain
5d
gtggyeszlztngation x6=24 Root, stem, leaf Root, stem, leaf, flower Root, stem, leaf, ilique Root, stem, leaf, silique husk, grain
5d
gta(;aeys at flowering 3618 Root, stem, leaf, flower Root, stem, leaf, ilique Root, stem, leaf, silique husk, grain
9d
9 days at 2612 Root, stem, leaf, silique Root, stem, leaf, silique husk, grain

siliquing stage

l.2 )
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Table 2 Physiological parameters of tested oilseed rape cultivars
Cultivar Biorlnai?1 GraiT yiild N coor}cgr‘:;?tlon N coor}cgrnatirstlon Total r\: inrpllant Total r\: inrglrain Ha;fr:/g:;ing N h?r:\ég)s(ting
(@plant™) @plant™) CSTu mggipw)  (@plant?) (g plant™)
X-36 119.8+9.5 31.0+2.6 27.0£0.9 44.2+1.8 3.22+0.16 1.37+0.07 0.26+0.024  0.43+0.029
X-50 111.4+8.7 25.7+2.9 28.1+1.8 45.5+1.7 3.12+0.23 1.17+0.14 0.23+0.018  0.37+0.029
Average 115.6+9.1 28.4+2.8 27.5£1.4 449+1.8 3.17+0.20 1.27£0.11 0.25+£0.021  0.40+0.029
2.2 X-36 X-50,
N ( 1), :
83.5% 66.3%, 2.3
42.8% 36.3%, 42.4% ( ) ,
1 15N ( 3)’
44.3% 41.2%,
X-50 , , 34.4% 31.7%;
43% ,

, , 325.8 mg, :
218.0 mg  203.2 mg,
X-36 X-50, , 82.0 mg
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Fig. 1 Percentage in different organs of N absorbed at different growth stages in oilseed rape plant
F#3 FAREBEHREHBRRETRNEE
Table 3 Translocation to grain of N absorbed at different growth stages
. . . N absorbed at N absorbed at stem N absorbed at N absorbed at
Physiological index Cultivar . . ) S Sum
seedling stage elongation stage flowering stage siliquing stage
X-36 231.2 325.5 275.5 88.9 921.1
Amount of N transferred (mg) x50 1751 326.0 160.4 75.0 7365
Mean 203.2 325.8 218.0 82.0 828.8
X-36 38.2 46.8 49.6 328
PrOpOrtiOn of transferred N (%) X-50 30.6 41.8 32.8 30.6
Mean 34.4 44.3 41.2 31.7
X-36 16.9 23.8 20.1 6.5 67.2
Proportion of transferred N to  x g5q 15.0 27.9 13.7 6.4 62.9
total N in grain (%)
Mean 15.9 25.8 16.9 6.4 65.1
65.1%, 16.9% 15.9%,
, 6.4% 3

25.8%,

3
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X-36 X-50, , 24.0%
X-36 X-50 141.6 mg; ,
10.5% 11.7%, 79.2
mg  43.2 mg;
, ' , 7.3% 16.2 mg; 4
280.2 mg
: 4 , X-36
, X-50, 4
2.4 ;
N ( 4), 18.1%
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Table 4 Loss of N absorbed from the early stages to harvesting stage
Phvsi Lo . N absorbed at N absorbed at stem N absorbed at N absorbed at
ysiological index Cultivar . - - S Sum
seedling stage elongation stage flowering stage siliquing stage
X-36 136.4 63.0 35.0 17.9 252.3
'(‘mos amount of nitrogen X-50 146.7 95.3 51.4 145 307.9
Mean 141.6 79.2 43.2 16.2 280.2
_ _ X-36 22.8 9.0 9.6 8.5
I(_‘)Zis proportion of nitrogen X-50 251 120 13.8 6.1
Mean 24.0 10.5 11.7 7.3
3 Wit ' ’
[12] , ( )
4.5%~1.2%, , 600614151 ,
50% (4]
, Rossato [ 23 kD
Malagoli [ ,
(42%) 73%
, 65.1%, Malagoli ,
[13]
L y 4

25.8%,
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