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Nitrogen Redistribution Characteristics of Oilseed Rape Varieties with
Different Nitrogen Physiological Efficiency During Later Growing Period
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Abstract: [Objective] In order to reveal the relationship between nitrogen redistribution of oilseed rape varieties and its
physiological efficiency during later growing period. [Method] The differences of nitrogen redistribution in vegetative organs of
oilseed rape varieties with different nitrogen physiological efficiency during later growing period were studied using **N trace
method under the sand culture of complete nutrient solution conditions. [Result] Results showed that high nitrogen physiological
varieties had larger amount of organic nitrogen redistribution compared with the low nitrogen physiological efficiency varieties. The
speed of nitrogen redistribution was slow at first and then fast, the redistribution amount of nitrogen toward seeds and its proportion
was larger, the redistribution amount of nitrogen toward silique husk and its proportion was smaller. The amounts of nitrogen loss
from plant and its proportion were smaller, and the velocity of nitrogen loss was slower. This may be one of the main reasons why the
varieties with high nitrogen efficiency have high nitrogen harvest indexes. By comparing the redistribution amount of nitrogen and
its proportion during the four growing periods, the results indicated that the largest redistribution amount of nitrogen absorbed by
plant and its proportion was found in flower bud stage, the smallest redistribution amount and its proportion at siliquing stage, and
those were between them at seeding and flowing stages. [ Conclusion] During later growing period, nitrogen redistribution in
vegetative of oilseed rape varieties had significant effect upon its nitrogen physiological efficiency.

Key words: Oil-seed rape; Nitrogen reuse; Nitrogen loss from plant
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Table 1  Time of sampling and days labelled by °N

ARI R AP BRI PN R 7. 1] 30 cm
X 30 cm AREBEMER, A KIETUN B IR (]
IR SRR VET15) B ERATRL, M8 E 7Rl
HEATRE R, EIRWN A KNO3 5 mmol-L?; KH,PO,
1 mmol-L*; MgSO, 7 mmol-L™*; Ca(NO3),4H,0 5
mmol-L™"; Fe-EDTA 3 mmol-L™*; B0.5mg-L"; Mn0.5
mg-L™: Zn 0.05 mg-L™*; Cu 0.02 mg-L™; Mo 0.01mg-L™".
N FRAg i BLEEJE 2 20.28 %t Ca(NO3), Al KNO; ( |
N AR S e SRS M = B DO A 7. W Y LS RIS
AR AR X-36 MMIRE R A AR A X-50, T
20054E9 H 25 HAEM, 11 H 2 Hikk, BB —
KR, S FhRESE 72 4K, 2006 4E 5 F 5 Hilksk, 5 6
W BRSO 6 ) o N drid KA ARl A 1)
KAEIF IR LZR 1o RRUGHAT PN ARId)E, brid g a,
B RAERRAML BRI B R RIS N (K8 4k 4k
g%, PIX s m s 5 R 0% .
1.2 MESHERE

PSRN 3L SR 1 IR TR AR, PRif e
A T ke, MEEHT REEN LAY . T
P b BRI 0 5 1052 S U e N R . E IR
B, DAEAER N B MR AR

R U A R T ILIE R, R A&
KRB AR E L PR BEAIRCE,
WEIREHAUSE N EIR o O o /N I

(1) LAY =5 A HEmli I 220 2% AL B A e =2 4y
AR A U

(2) DIKFHRL= 5 A HE i 220 2% A2 B A e =K R
AR A

(3) WORFRH=HFRL = =+ =1

(&) BHGRIEH=F R AR B AR E.

N =B fiAl b AP R B TR MAT

N FRid R K Ak PR EA

KFEIFA] Sampling time

Days labelled by N Pot numbers

FRCE5 RN Labelling end  FF7£10] Flowering

Wk E 1 Siliquing W3k Harvesting

i 21 K 3X6=18  #R. =&,

Seedling 21 days Root, stem, leaf

HEH SR 4x6=24 M. FE. 0t iR N
Stem elongation 5 days Root, stem, leaf

FFAEI 5 R 3x6=18  #R. =, M. fk

Flowering 5 days Root, stem, leaf, flower

AR 9K 2X6=12  fR. 2. 0, AR

Siliquing 9 days Root, stem, leaf, silique

LN GRS BN S

Root, stem, leaf, flower Root, stem, leaf, silique

MR 2R i MR MRy 25 R Kk
Root, stem, leaf, silique  Root, stem, leaf, silique husk, grain
M2 RRL R
Root, stem, leaf, silique husk, grain
MR 2Bk WL FERL
Root, stem, leaf, silique husk, grain
Ry 2B mh B FPRL
Root, stem, leaf, silique husk, grain

2L MR
Root, stem, leaf, silique
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(3) WEB K LHI=[hric 45 R AHERE PN SRR —
BRI (el SRR B WD Rk PN RBURhCgE R
I RAR N BB X 100 %:;

(4) FHEBUR =505 LU b 10 45 o I R

x2 HRTFESAERKE
Table 2 Yield of seed rape and nitrogen uptake amount

REBHE.
Fr A5 Kt R ] SPSS G- HEAT t K56 .
2 HRE5SH
2.1 FEAREEVEMREMERAREEYE
2 WSS R e BRI
KARPRIME &5 A . WLAEH, X-36 IS R E S
FERL S A AR T X-50, (HIDFPRL ™= DUFFRL™ 5
h B ) S B AR AR SRR R R T X-50, t
R gt FAR M, M = IR FRTE A ISR T R TR ) 22
FIEE T BEKT . X-36 AR KSR L
S CLAE 7 kg B R 2 55 A BRAICRE ARG v T X-50,
(R ARIE R B EAK. nIIL, X-36 kPR~ 5% %
AL X-50 AR A =W E 2, M
e R LR S AR B AR MR R R B .

X-36 X-50 *J-34 Average
445 Biomass (g/plant) 119.8+9.5 111.448.7 115.6
¥k & Grain yield (g/plant) 31.0+2.6* 25.7+¢2.9 28.4
HiFRE A N content of plant (mg-g™"DW) 27.0£0.9 281138 275
FPRE 4 N content of grain (mg-g " DW) 44.2+1.8 45517 449
HakE4% Total N of plant (g/plant) 3.22+0.16 3.12+0.23 3.17
FrRi 4% Total N of grain (g/plant) 1.37+0.07 1.17+0.14 1.27
AR B4 E( Grain yield / N uptake amount (g-g™) 9.6+0.75* 8.2+0.75 8.9
P Rk MR 4% Biomass / N uptake amount (g-g™) 37.11.2 35.7+2.3 36.4
W 3kFE %0 Harvesting index 0.26+0.024 0.23+0.018 0.25
FUFRIE %L N harvesting index 0.43%0.029* 0.37+0.029 0.40

* R tRLI S RIS A2 22575 B T BEKF (P<0.05). T IH

* Indicated that differences between varieties in t-test are significant at P<<0.05 level. The same as below

2.2 AEAZEENEHRARFZERELILG
AR PN R BRI 45 B AR B I A &
If) A T A T I s B L 136 3. ik 3 Tl
B, R E O ) U RERL I I8 BN R LG
BEE 2 A, e IE E X-36 BT X-50. t KK
B, B TR, MR E IR R R s i X
B FAE AR 1 580 28 e 3 LA 1 et o ) 22 S8 31
TREAKT. SR, 1m0 R s &I
) X-36 ik X-50, o35 & WA A R B IR
REHFE BT MM RIER] T BEACF AR .
R, A A E A ) A R 4 is i S SL L)
AAE, WL, BRI AR RO RE I YR . A
FrlsE iy 4 AN EF S, S IR R s S

i, OO IR AR OO R =, SRR IR
W) R R LIS B A AR AN & R =
FCRHB e, v IR AR R R A 2 L
BIBIRAG. RIER 3 MARFERER 2 FFR4A
RE R E A FZN R R R Mok Ze R 1, X-36 F
X-50 7354 67.2%A1 62.9%, P§ihFF14 65.1%.
2.3 FTRAREBEYEHMXREFRREAZTNESER

HRE

R A BT AN & SO R BT AR
F SRR B WFISCRIART, ) AR B A B P2 O I S
Lefile MG 4 nTCUE S GRS E IR 70 i L
il X-36 KT X-50, FH KB WETFALIINE M #
FRYBC LB X-36 /T X-50, U4 E A &
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Table 3 Transferring amount and its proportion of nitrogen absorbed at different growing stages to reproductive organs

R 2 N transferring amount (mg/plant)

S EFEIZ ) N transferring proportion (%)

¥RL Grain L Silique husk ¥RL Grain F Lz Silique husk
X-36  X-50 FH) X836 X-50 Py X-36  X-50 FH) X3 X550  FEy
Average Average Average Average

[EELLCOE 231.2* 1751 2032 530 613 572  382* 306 344 89 107 98
N absorbed at seedling stage
W I 3255 3260 3258 712 1015 864 468 418 443 103  131* 117
N absorbed at stem elongation stage
TEAEIR IR 2 2755% 1604 2180 492 553 523  49.6* 328 412 89 14 102
N absorbed at flowering stage
R ST 88.9* 750 820 -199* -149 -174 328 306 317 -80* 62 -71
N absorbed at siliquing stage
& it Sum 9211 7365 8288 1535 2032 1784

x4 REBILERELGIMENIT

Table 4 Dynamic of nitrogen redistribution and its proportion

L

ZRE T/ ECHE N redistribution amount (mg/plant)

FFETF/TBCELB N redistribution proportion (%)

Development stage

X-50 >34 Average X-36 X-50 *J-34 Average

AIA SR A Siliquing 1319 144.9 138.0 216 252 234

N absorbed at - ;

seedling stage W Harvesting o4 o+ 236.4 260.3 471 413 442
i‘f?ﬁﬁﬂ%&ﬂ‘)ﬂ% ﬂ:ﬁfﬁﬂ Flowering 63.6 111.8* 87.7 9.2 14.6* 11.9

N absorbed at T

stemelongation /1 *RM Siliquing 2309 264.2 247.6 329 33.8 334

stage M) Harvesting 397, 4305 4142 57.1% 449 51.0

SrEC L] X-36 KT X-50, 11 M A Kk T BT A8 HA A
BT IR 2 e L] X-36 T/ X-50. LA & 3
W R B, BN X-36 A 9.2%. X-50 &
14.6% M A FK o ICBHET: BMRKEY X-36 f
32.9%. X-50 i 33.8%[M% Z HAELEIA R 2k
33, X-36 A 57.1%. X-50 £ 44.9%[1) & & 117 i £
FA A B A IC H I (1 AR Ak B 7 02 H X-36 1K T X-50
OFAEWD A48 T X-50 (BRI « REHHI
HEAAG RS, FUZRDY X-36 763 &
R R D, WS WAL 2, B2, 6k
PRAN TSR SR S 25 P 0 P A rp P 20 B T A
[F 224k, X-36 [1)-F73 e 4 52 /i SHAH A T X-50 18
Jo WIARET X-50 B X-36 (LA EAF SE AT
BEARTHARZ BB (AR,
OB R BRI T B, 3 & IO A
ZBTT A0 e 5 B A5 DL e SISO 30 1 120 i
Lefl, PSSR R 22 IR B T B KT
2.4 FRBZRLEBEYEBREMRTAZTMEAERH

EE A1

M N R BSR4 R T R T T, Tk
S5 A A 1) U A AR AR ST RSO R T

DV Sy A=k e RPN OE P S e NEa €3
5) o &R 5 W LLA H, BRI SR  E R UK X
JLEO M 22 S H A AR IR B B 7K, AR Ade
X-36 /b1 X-50, HCEAS A B EI AR RS
B, T AR AR P O i A AL L R, O
E RIS I R R, A AR A O R A
At LA o VA RO E LR BRI A R
T ABUR AU L o] DU AN SRR A R R
WL (M A Le g 2D 1 Sk & B LURT I 2k
Lot AR, MARKE LG BRI A R S
BBUR A E L], AN TR A R R
X-36 KT X-50, & WM ) 03 A it Rl Ll ez
1T, Ui X-36 5 X-50 ML, Ak H HILLE B KA
M Z A Z, MR E WA RAR R A R R,
BT X-36 [ 5 2% 43 2 5 AR A AFD6 T X-50 SR i3t Hh g 2]
P, XA TIRE R FEIISEE, B E 4588 B

3 g
3.1 A EEMAEES RS AR EMRNXR

FEREI AR R, & A AEAN R A 7 IR YA AT
REACE R RN IC . AR AR B A 10 R 3% FB M
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Table 5 Nitrogen loss amount and its proportion

A FERILAE Nitrogen loss amount (mg/plant)

A FE B L] Nitrogen loss proportion (%)

P 3] WK 1 AL i eS| WS- #1500
Siliquing Harvesting  Harvesting- siliquing ~ Siliquing  Harvesting  Harvesting-siliquing

R X-36 68.6 136.4 67.8 (50) 115 228 113
N absorbed at seedling stage x50 97.2* 146.7 495 (34) 17.2% 25.1 7.9

¥ Average 82.9 141.6 58.7 14.4 24.0 9.6
EE- LIS X-36 375 63.0 255 (40) 5.6 9.0 3.4
N absorbed at stem X-50 53.1* 95.3* 42.2 (44) 6.7 12.0 53
elongation stage FH) Average 453 792 33.9 6.2 105 44
FEALHIR A X-36 22.7 35.0 12.3 (35) 47 9.6 49
N absorbed at flowering stage x50 44.6* 51.4* 6.8 (13) 8.7* 138 5.1

T4 Average 33.7 43.2 9.6 6.7 11.7 5.0
F AR R X-36 17.9 8.5
N absorbed at siliquing stage  x_g50 14.5 6.1

>34 Average 16.2 7.3

TSP IECT N i R R E WIS SR IR b BRI Ll

Data in brackets are the percentages of nitrogen loss to nitrogen total loss amount after siliquing stage

B EEAEARKRIRG s g R R WiE 2 -
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50%~95% A4, X HEDFPZE. S FUKFAE 4%
PRI G AR T M8 IR B AR
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R WA e, A2 R A A et e,
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