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Table 1 Bascic chemical properties of tested soil

HHUR pH 2N HAN &P M P 2K MK
(g/k9) (H20) (9/k9) (mg/kg) (9/kg) (mg/kg) (9/kg) (mg/kg)
29.06 6.80 5.20 125.05 10.74 59.45 19.93 90.60

WRIGW 3 AN, 2 AMHARAKCY GER NS
FIANHINK), 3 6 N3, % 20cm x 30 cm [
BRI, WEET 1om FHEXT T 6.25 kg. JEN
PIALEEN, P. KB =554 : N 0.2 glkgt. P,Os
0.1 glkkg . K,0 0.1 glkgt; AHENFIALEN, P. K
it FH &4 931 4. N0 g/kgt. P,Os 0.1g/kgt. K,0

0.1g/kgt-. HHRAEL AR Z(N 4 460 g/kg), 4
BEWEIL (P,Os A 120 glkg), &ALHF (K,O 4 600
g/kg)e FALHFEN, P KAESGMIE AL — IR TEEN o«
12004 4 10 H 2 H#EF, 11 J 8 HEAk, H
1 fk, BANAEES 25 Bk (3L 150 B, BEMLIX 4k
Hl, AAH MR O

ORI H: EHEKARBIEE EIH (30671206) Flil g 44 # )5 L Wik & H  (2006FI4265) Fi).

* JWHAE#E (haixingsong@yahoo.com.cn)
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I RIEGH ORI GEMUE 105 KD\ &AM (F
FiE 156 KD FFEARM GEFRiS 182 K). MR A
B GEME 199 K) MR &S 219 K
KAKRRE, BEANCFERHL 3 B CREEI) B AE Rk
RV I D, DRI 7K 3 I g B PR I S 2% B
TF, AR MILARRL, WARE, WSS, B—55
MRAR L Jo SR e AR R TS 0 AR RCR A, IR
HAMEEHT LS EREERT . BT
105°C FAF 30min 57 70 °C MHtT-RIEE, Jf
FRILFE. 5efa, KRHETRE i B Ik 0 f 11 253
A N E = E .

1.3 MEMERERZE

A ERA AR JF I SR T RS
JIRA TTC CAAL = ZRIEPUREM) 3 Stk e,
FA M AT T B0 2 SR D PR O 2 5 B 2 s AR &
A R HE KR e s AR S e s MR AN
TR0 52 ST R 1 OUAE AR i, LG s vk 2 11,
R TS E ] SPSS13.0 R EE itk Ak AT Ab B
1.4 HEXSEWITE

NZZ#% (nitrogen use efficiency, NUE) = Gw/Ns,
FRAN A UNE (Ns) A=k~ & (Gw).
Horp H AT AINGE (NS) AR T 588N b it F e
BN FEL,

NZWRE (uptake efficiency, UPE) = Nt/Ns,
FRALA LA RN (Ns) S0 e 2 b A Ak
WNZRE (N [Bfg e,

N2 ] I & % (utilization efficiency , UTE) =
GW/Nt, 5L EREAR AR N AN B (ND
Fraed kR R R (Gw) B,

2 HR5HH

2.1 FEHERZMNEENESR

2 NANFIHEE SRR N R N SR
N ZAH . N BT ot N Z=Wcae 7)ok
NN IR, BRI A 20 N B RE SR IL A A
PRI N 2R s it Ae N 2R T RCR e sk i
N Z AR, BB AEAR T N 22 2E P FERL = IR R
Ho

R 2 AEIHEMEMA N HE. N ZRIEHEF N 20 AR
Table 2 NUE, UPE and UTE of different rape cultivars

ML R N 2% (kglkg) N FERBEE (kglkg) N FZRHEE (kglkg)
i N ANt N 2 (%) i N ANt N 2 (%) Jifi N ANt N $em (%)
742 13.21 16.33 23.70 0.73 0.86 17.10 17.56 19.06 8.50
Wi 15 10.90 17.64 61.90 0.76 0.93 21.30 14.27 19.03 33.40
L3 50 10.01 15.69 56.90 0.75 0.92 21.90 13.67 16.17 18.30

& 2 Al AEIER M N 4E T N ZCR KM
FFoh 742> 15> V03 505 MAEANHE N 4444 F N
/NI Ayl 15>742>71 3t 50, 5t N 451
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WRR AT N R RCREE BT, R, N SRk
I L FHEAR RN, N BRI RCR ) B
Ko 3 AdmAprb, il 15 19 EFHE K,

2.2 AE N MEHRBMIRZRTE DAL

HR VG 70— Bl 2 A0 M S WAl 2R A i 3% 3 1)
AR bR, B S WA R Th BE G — TR FR A
Mg g (& 3) KM, WREIMELFHMNEK
AN INGE, AHENS AT, Wil 15 FIR R G 4R
742 3 50 5%, MR IEH NS N R 5
ENFCE RSB, MfE AN FAR RIS H1 500
FENZCREDIA I KL, EAHENSIE R RG]
AE e N SRR LB —

2.3 A[FE N & B MMR R R R EFRAY LLER

AN N R SRl AR B I AR Rl R

* 3 TR NBEBRGMESMEFTHWIRAED
(ugTTF/g.FW/h)
Table 3 Root vitality of different NUE rape cultivars

at different growth stages

BN KT RGeS Hi Ed=r! MARRE W
Jiti N 742 119.06 134.92 141.57
Wi 15 142.29 173.93 242.47
VI 50 125.15 138.93 154.08
At N 742 84.59 99.74 116.14
I 15 112.24 132.05 139.65
Y3 50 92.01 111.99 91.66

AR 4 Pion, AR 4 aTLUEH: T N 575,
HWIAR AR RBCR AR LR B 742 (R g5, R/ IR
Fehiti NCZAE T N ZCRINBF A, S N
AT EYIIAR R BCR AR S N R BT
AR A E W, Wil 15 MR R ISR R L I
APIAS SRR, AN N OASPETR N ZCER
AR A — 20 BN N S AF T RIS A
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W AR RS N BRI £7 EPTIE,
MRARBR T AE IR H 1 N 5 AECHTIIN N 2%
FPEIEN, MAEATE N 245 T ARSI N 2%
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R 4 TR NBFHRGMHEZNEEFHRRARILERER
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Table 4  Absorbing surface of root of different NUE rape cultivars at

different growth stages

ENKE WEgRYS E EEN ORI MARRAEM
Jii N 742 38.09 6488 7157 69.15
i 15 2728 7414 76.26 71.29
i 50 2333 7285  75.82 61.62
At N 742 4024 5718 3539 40.41
i 15 3081 6448  36.58 44.60
i 50 34.44 6273  33.30 41.56

HI 4 JEnJAE L, BRETISN, IERHENZIE
3 A AR IRIAR AR IRCR AR LEAE AN A& T s
N HEH SRR AR RS TR 0 o 5V 0 EE AN TN 2 1
I EIEF NG E T, 10T B SRRt v A B
(NP L — 3 W g 00T AR S B A 3 THT A
RS, FEIERTENZE T, AR
FETTAE], MAEANENZAE T, R BUAERE &3

2.4 AR N MEBFDMIRAFIRFA—RMIRER

Ebi

ANTA] N 230238 3 S it P 7 45 A A2 B A IR 2R AR A
A—Z MR En% 5 fiox, MRS HH: Tkl N
5%, WABRBGE GG 742 Bk, EFE
WA e LU 15 S5k, sk I LA AR o 50
e Ko YA RIS S FPAEAS R N 4000 TR R 44
RS A AT AR HLHI I RR . AR R AR N
MR RZKE, LW N &, ANF N %R
a AR AR R AR N ST 5 N R )
HFUN 56 4 — 2, i HARAE & R A AR A,
YL IE R I N S TR R N 15
HAK A N &, AR N BEMMEEE
SR TF A PR R AR RN HEZNIRE 5 N 211
HAUNF 56420, Ul W3 & WA e I IR &R 4k
BOG N R DT R LRERlE N 7K NI
MRAMEL, il NI AR RARFUE BN, i)
HE A LA AR I AR R AR RGE R, it N
ZAFLEATE N AE & i P il S R R AR e 52 1
e o, SRR 742 FRE R AR I e i
12.6% ~ 43.8%; fb Pl 15 AR F AR 1K 3 i
UK 27.1% ~ 40.9%; SR 50 FiEFR AR 14
Tl FEEVE A 26.7% ~ 44.3%.

£ 5 AE N HEHFEAMAEZNEEHRIIR R RTRF—RMRE

Table 5 Volume and number of first-class lateral root of different NUE rape cultivars at different growth stages

TiH it N K AR Hi HEW TFE By 4=k ]
eV Jiti N 742 56.67 87.00 112.67 82.00
(mh Wi 15 42,67 109.67 113.33 94.00
L3 50 39.33 100.33 99.33 101.00
AN 742 48.83 76.00 63.33 59.00
Wi 15 44.67 80.33 67.67 66.00
L3 50 40.00 73.50 55.33 69.00
— AR AL Jiti N 742 33 46 50 50
S WA 15 28 42 47 47
L3 50 26 44 45 44
At N 742 16 29 32 33
il 15 22 35 36 44
L3 50 17 30 34 34
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F5 N RERMHEPINT 564 — 20 i HAES AN E
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FRECHR A7 W S 34, JCrb, SR 742 (R IR B R,
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HAGHE A 34.0% ~ 56.7%; SHAPAIIN 15 1188 i & i
AN, HIEHEA 6.4% ~ 21.4%; AP 50 [ inE
FERET, HAGHh 25.0% ~ 34.6%.
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Relationship Between Root Morphologic and Physiological Properties
and Nitrogen Efficiency of Oilseed Rape Cultivars

LIU Dai-ping*? SONG Hai-xing®, LIU Qiang’, RONG Xiang-min!, PENG Jian-wei!, XIE Gui-xian!, LIU Hao-rong*
(1 College of Resources and Environment, Hunan Agriculture University, Changsha 410128, China;

2 Hunan Institute of Economic Geography, Changsha 410004, China)

Abstract: In order to promote the breeding and application of high nitrogen efficiency oilseed rape cultivars, the relationship between root
activity, root absorbing surface, root volume and the number of lateral roots of different oilseed rape cultivars and nitrogen efficiency at different
growth stages were studied by greenhouse experiments under different nitrogen levels. The result indicated that different nitrogen levels had
significant effects on root morphologic and physiological properties during all growth stages, and all of those properties increased with the increase of
nitrogen level. Under nitrogen application, except root vitality, the number of first-class lateral root at all growth stages, root volume and absorbing
surface at seeding stage were significantly correlated with rape nitrogen efficiency. Under non-nitrogen application, the number of first-class lateral
root and root activity at all growth stages, root volume and absorbing surface after seeding stage, were significantly correlated with rape nitrogen
efficiency.

Key words: Oilseed rape, Nitrogen efficiency, Root, Morphologic and physiological characteristics



