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1.2 Rt
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Wk R R T . AR 5 AR B A R R A R
KB MK MK RS L 0T fw 75, 5% 40 & & m A%, 18 T
HEAT BB SR a0 e, AR B MR A
LR 2.91 g/kg. &% 1. 62 g/kg. 2 W 0.54 g/kg.
A 1. 44 g/kg BRMRA 89. 73 mg/ke . LB 2. 74
mg/ kg, WAL 27. 63 mg/kg, pH 5. 1K + Fi & I
2: 1),
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(1,

O3B 3% Brassica rapa
A BT ILE Brassica juncea
[ 35 5 34 2% Brassica napus
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AL Treatments

CK . 1F % jiti Al (3F B8 &b 3 Normal nutrient; LN K& 4 Low
nitrogen; LP: k#4030 Low phosphorus; K5 F ;3R [a] — e It
b PR AN TR 26 ALk 3 0] 22 5 3 PEAE P<T0. 01 JKF Capital let-
ters mean the significance at P<Z0. 01 level.

B1 AEALET 3 MHERHRNITFRTE
Fig.1 Seed yield of three kinds of rapeseed

under different conditions
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Fig.2 Relative seed yield of three kinds of rapeseed

under low nitrogen (LN) or low phosphorus (LP) conditions
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Table 1 The differences in traits of rapeseed under normal nutrition (CK) condition
A i H FERL 5/ (g/#F) R i /em — R EL A SRR H TR HE /g R
Type Item SY PH PBN SNPP TSW PN
SEHMH Mean  4.2742.30  109.99+10.52  7.134+1.74 10.65+1.75 2.4240.24  172.76+85.13
F SR 5 A% i Range 0.79~8.42  90.00~128.92  3.88~11.11 7.98~14.70 1.99~2.94  46.73~317.76
B.rapa CV/% 53. 86 9.56 24. 35 16. 38 9. 86 49. 30
S Mean  4.1341.47  149.44+21.35  7.2241.83 9.86+1.45 1.4240.33  315.174106. 97
Bl A5 i Range 1.71~7.37  115.31~185.75 4.45~11.39 7.11~12.45 0.84~1.95 121.25~565.52
B. juncea CV/% 35. 69 14.28 25.38 14.68 23.06 33.94
EHMH Mean  7.5442.33  125.04+£12.07  6.6541.19 13.36+2.21 4.1740.66  139.92+47. 24
R S 5 i Range 3.94~13.04  93.83~153.89  4.06~9.06 7.95~17.71 2.78~5.66  61.76~335.95
B. napus CV/% 30. 90 9.65 17.91 16. 54 15.79 33.76

DSY k= & Seed yield; PH: k1 Plant height; PBN: — X 4> %7 %% Primary branch number; SNPP . % f 4. %0 Seed number per
pod; TSW.F#i# Thousand-seed weight; PN:fi % Pod number. T[], The same as follows.

® 2 REALEXHESERA M

Table 2 The influence of low nitrogen on traits of rapeseed

TSR i H AP RL 8/ (g /) R i /em — R KB (55 E T84 TR E /g i E e
Type Item SY PH PBN SNPP TSW PN
FHME Mean  3.41+1.17  108.28--11.65  7.07+1.48  11.12-1.56  2.46+0.20  126.69+41.05
FIZEBHEE 5 Range  0.75~5.89  75.50~123.17  3.72~10.92  8.67~14.27  2.19~2.86  34.88~235.17
B.rapa CV/% 34. 35 10.75 20. 92 14.00 8.25 32. 40
FAYMH Mean  2.8340.94  143.83420.97  6.45+1.71 9.4941. 23 1.4140.34  239.10+106. 83
PR sy Range  0.70~4.30  101.22~171.42  3.33~11.67  6.71~12.29  0.80~2.19  59.70~600. 30
B. juncea CvV/% 33.26 14. 58 26.57 12.97 24.15 44. 68
T Mean  4.69751.45  119.22+10.45  5.851.27  11.79+2.43  4.180.62  104.75%71.23
HHERMZE 4y Range  2.10~8.03  90.72~143.44  3.56~8.89  6.10~16.64  2.78~5.63  31.82~465.70
B. napus CV/% 31.03 8. 77 21.75 20. 64 14. 74 68. 00
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Table 3 The influence of low phosphorus on traits of rapeseed
i mH FERLF= 1/ (g /) R/ em — R BB AR THTE /g B3
Type Item SY PH PBN SNPP TSW PN
VM Mean 1,060, 42 89.1047. 85 4.154+0. 94 9.14+1.71 2.3040.19 50.06417. 72
EESES ZZ 1 Range 0.25~1.85  72.50~106.08  2.77~6.50 6.15~12.55 1.96~2.66 19.48~87.67
B.rapa CV/% 39.92 8. 81 22.63 18.70 8. 43 35. 40
4 {E Mean 1.1440.60  117.60+22.61  3.9841.19 8.78+1.63 1.47+0. 44 88.23431. 24
SFFHALME A5 Range  0.10~2.44  79.25~155.83  1.50~6.22  4.38~11.11  0.81~2.84  32.59~139.06
B. juncea CcV/% 52.73 19. 23 29.98 18.56 30. 06 35.41
XM Mean  2.0040.97  106.69+11.17  3.32-0.75 12.4042.51 3.87+0.62 43.404+19.12
HEERME 45 Range  0.54~5.38  78.00~126.42  1.44~5.28  6.60~20.79  2.59~5.27  12.70~118.75
B.napus CV/% 48. 39 10. 47 22.47 20. 21 16.03 44. 05
T4 AALBEGFTIHEIMEFUNTEE5EMERNBEXES W
Table 4 Correlation analysis for seed yield and other traits under different treatments
TSR US| KL= SY
Type Ttem IEH AL FE CK KA LN KA H 1P
s PH 0.715%~ 0. 469 0.553"
— 5B PBN 0. 385 0.757"" 0.262
HSRBME B. rapa 15 £ kL% SNPP 0.549 " 0.572" 0.648"*
TR E TSW 0.343 —0.062 0.214
% PN 0.762% " 0.935" " 0.907**
e PH —0. 060 0.378 0.184
— K548 PBN 0.315 0.282 0.417*
PRI B. juncea B BB E SNPP 0.054 0.451" 0.499"
THE TSW 0.423" 0.209 0.735*
R4 PN 0.666* " 0.701*" 0.602*~
& PH 0.631" " 0.517%" 0.537%*%
— WA B PBN 0. 200 0.108 0.480"
HEERNZE B. napus B A AR SNPP 0.399" 0.470" * 0.381"*
TR E TSW —0.012 0.076 0.147
AR5 PN 0.627" " 0.154 0.726"*

1) * Hilx a3 Bl R OR P bR Z [ B AR C PR 3A 5] P<<0. 05 FIl P<<0. 01 B9 KT,

at P<C0. 05 and P<C0. 01 level,respectively.
KR BNAO A= 7 1 28 5 R0 a5 1 R AR, TR i 2 45 0
B AR o E Y — T, LAt A% AR B D AR A
X AT R B A ST KRR L Ol il HL I MR X kR
7 i A0 LAl PR R AT A R OGP A BT (3R ) AL 7E
E B it A B o P S TR S S AR R R 7 e R i RN AR R
BOE R E IEME(P<<0. 0D, 58 RERHE N &
FIEAE (P<C0.05) s 5 — R 4r B EOM TR0 8 G
A M 5 I SRR S R R 5 A SR B R
FIE A X (P<<0.0D, 5 T kW & 2 B & 1IE X
(P<C0.05) , 58k . — o A B0 &3 ff SRR 50TE 1
A G 5 H 3 R T SE A AR B PR R A ORE
R AR BCRE R R E IE ARG (P<<0. 01D, 1T 5 — 1k
A3 ASESCRN TR EE D TGt A OGP L 1 B XA [ 28 A
ST T 45 PR X ok = B A % A ) B BT kR

% and * * means the significance of correlation

AR R SR A AR AF R & PR Z 1) 9 A0 G
RBOEAEANRBEMRAZ (R O, RAKAET, A
S AN SRR R B 5 bk AN A N DG L T
5 — W 4y BB A G M ) s B i B K R
(P<<0. 0D, Ut BIEARE A T F SR AL 3 i — 1K
G3 BUBUSFFRL P 1 R0 Af SR80 BT Bk AR R TR,
ISR B 3 B AT R i 5 R RORLE R 3 R A G
(P<C0.05), 5/ R 5 52 b 2 1F A 5¢ (P<<0. 01),
AP RL ™= i 5 R 2k 2 g A OC M . H i T
AT RL ™= 5 R80T 3 A O SRR R A
SORLEON IR BB 3 TEAHOC (P<<0. 01) . fIRBE 551
T IT SN SR R R B — RS B B AR 2R
B 2 IE A OE (P<T0. 05) , H i 03 32 #0 KF kr
P 5 — R R BCR W  3E IE R 6 (P<C0. 01) 5 Uk



5 6 1)

M6 A SR B I SRR H 5 2 i S AR SRR B i B i 22 57

729

W LA [ Ak B A ] 286 i 53¢ 22 18] 2% 1R R A9 A G
PEAFTERLRAS 5

3 i i

ATFFEEE R R W], 3 ol 25 0 7l = RIS L s A B
HATARE 1 52 Pk H 85 B9k 2% 4 CKLLN,LP 3
ot Kb $HL T S LA B vy AR S (EL I A X R R
7 RN A = P B AR Y U B B A B i 7
W AR BRGSO U
B o AL P17 i I o A R A R 8 15 3
JIZ B RS B LR R R Al A 7 6 B O
B4 0 T80 3 S B o D R SR Al H 45 38 U0, R AR Y s
e Bl , © 3 W7 B 52 T — A 7 R B 3R
(SRR 2, A T H i R 38, (3R A I SR T
SRR A 7 R B AROR BAR BT R A A
BRI HEM R RS W EE., ARk &
ZHO RO R L DR i s ok A A0 A B 3 H R il
ST K SR T W TR I S a8t 2 BT IR e PR L S L
MR B FIERER . AT, & T g A 58 1 i
BOIFAEE L, &~ il A5, 2l
H 1 B S R AR MR ) P S B SR b AR R L O B
Dy R4S T 1 4k JE el 24 S f bk . Li %0 R 4 7
PRic A BB AR DF IR BRI 5 S R S 4 A
Yrye o iR i B . Qian 270738 i H A 2432, A
P13 R 3 A 5 TR oS R R 3 T A R T
TR SR 3R B R 7 A AL R R E

SR N7 SER ORI ST M S U E- S <]
AN TRVFR B 1 52 ZEAS TR 50 v, 28 B HR AR i
AR S B R 3 A R S Ok JEG Al P R 1 52 g ]
BN, X250 58 2750 Mg R A —
MARAZMET BN R YR 2ZEF KK,
[Fi) BN 280 77 SR bk oo R B — g3 R B At 3 2
o

Xif 45 AR AT M S 43 b L 3 R 28 I SR Y
TR 7= i 3 5 A R R R Bt O A G 1 B
BT SR BN S T AR & ¥ N )
DK AR S — A~ 38 3 3 FH ) 48 b R 40 5 T S L L
RORM K. 25 S R 56 FY R R
B, A ABO 7 a 0 TT K B K, TR R /D 5 TR A
YO FE MR B R B S R P, — IR R
AR SO T N 1S X182 Nl =1 S S
TE 3 P BIGh 3 Z M A AE — 2 1 25 5 BLR R,
JE 7 AP HE LA SR 0 TSR A BRSO AR A 38 N A

HAE . ARE . — IR RROM A SR B 2 A1k
R AT LA g A 252 2 300 358 R0 oo 280t o 4 9 32 45 A 5 L
e — IR 3 A REOBE AN G A1 DA I e R 3R G 2 o
(085 e 1R bR . 20 T AR SR B S A B L T R A A
R RFRLA 7 RR 5 i 7 ik B B S IR A G
5 R W R RO B L R A R R A
K ARG Y & S BOBOR TR E 1 6 RN %), 2
1o R FRPRL A 7 R TS TE T 4R e A R O
B AR AT ISR SRR A — 2L

& % X #t

[1] XUE A 2 AT o B 2 (M. i bR B0 it 1988
71-77.

(2] T TEBL. H#E R & R s RO /E s,
2007,21(5) ; 657-661.

[3] FERW.UOBIE. L%, H A RO I AT
Z 9102AB it 58X H B (1], 4 b A4k K 2 2 42, 2010, 29
(3):262-267.

[4] CHOUDHARY B R,JOSHI P, RAMARAO S. Interspecific
hybridization between Brassica carinata and Brassica rapa
[17. Plant Breeding,2000,119:417-420.

[5] NAUSHAD A T,RAZIUDDIN,FARHATULLAH , et al. Combi-
ning ability analysis in Brassica juncea L. for oil quality traits [J].
African Journal of Biotechnology,2010,9(26) :3998-4002.

(6] Aadvas, k4 B EMR, 5. [ [ 388 I 3R IR 06 R A0 3t %
Z MWL, FEY #2002, 28(5) :697-703.

(7] SEeLr ARkt Oy IEZS. H I I 3% 5 H i ol 1) 2% ol 1) 2 8 %
FEMERFFELT ). Al R 2241 . 2011,30(3) : 290-294.

[8] Eabk, 4siz 35, Ky s I, 45, v [k 1% aih =% 4 /e U A 3k 4k
[T fEIRFSE . 2006, 20(3) :199-205.

(9] a4 BRSEI0 AT . 55, 1138 A3 38 76 b [ AY I 5 i fk
[J]. #1524 .2003,30(11) :1003-1012.

L1070 XU, #1144 A 06 35 R T 38 J L1 v b ARl 2
#.,2006,15(5) :261-265.

[11] TZz M0 KA. AR IE 5 SR S 5 S T o i
Fr e Ze i e s (1], v [ ol RHE 9 2 41 . 2009, 31(2) : 143-148.

C12] XUk , XA B 2. TS AL SR B e IR g b e [ ], M
s AE B PR 4, 2007,8(3) : 351-358.

[13] X B%E, #HEE . EE S5 PRI SOk s 4L e A
TE LR IE T[T ], R4 42,2009, 35(5) :839-847.

(147 5. 38 4L 3 e (ML JE st b B Rl e 2F b iR AL,
2000:63-67.

[15] SRVTA  Braber, sk, whsE RN K@ =g R 2 LM, db s
B Al R A, 1998 :8-10.

[16] WEZE A RSN . % AR MM HYRAERKELFTN
L], A ,2009,29(3) :391-394.

[17] TEN BRI E BRI, 5 B8 3% 60 AS 8] 5 5 il 2B 4 Rk 0%
W F R S R [, AR bR 4, 2009,21(1) 1 121-124.



730 SN S N S EHRIE

[18] BkigAH £ 05 A% N[BT 8 B il 32 %+ HE A 4k 4 4 5 1) 270-278.
W 2 S [T, A ARl K224, 2010,29(5) : 567-571. [22] ZEE £ K00, BAE, 5. AR K BUE R 9 5=
[19] LIM T,LI Z Y,ZHANG C Y,et al. Reproduction and cytoge- ARG BT SE R L. o E R B2 4, 2007,29(2) 1 78-82.
netic characterization of interspecific hybrids derived from  [23] &7 4 [ 1E , Kl o0 45 . 25, %005 40 56 5111 & 0 F 6 ih =% = 2
cross between Brassica carinata and B. rapal]]. Theor Appl sz ma )], H i RHE 8 27 4, 2008, 30(2) . 212-217.
Genet,2005,110(7) :1284-1289. (247 VoAb AR A0 25 H W 503l 3 29 F 00 34 % 77 bk
[20] QIAN W,CHEN X,FU D,et al. Intersubgenomic heterosis in s A e LT . o EORHME #2741 . 2005, 27 (1) 2 5-9.
seed yield potential observed in a new type of Brassica napus — [25] ZEFHS A 616, FEAL, 25, It 3 02 WUk R T A4 8 15 38 57 43 #r
introgressed with partial Brassica rapa genome[ J]. Theor Ap- [T, s ERAEY #4 ., 2008,30(2) :143-147.
pl Genet,2005,110(7) ;1187-1194. [26] ZEF A X502 A 616, 45, 3 [l G 2 kPR AL 7= sl R 28 A
[21] & 227 LB, 2202, 45 i o0 W 3 OB 3 S R R 22 7 Filt T4 5 A 7 R 2otk 22 S LD . v B ORI 9 2 4. 2010,
R H SR ZHRMOC R LT, b E OB E Y% 4, 2010,32(2) 32(2):235-239.

Different adaptability of Brassica rapa ,
Brassica juncea and Brassica napus in response
to low nitrogen or low phosphorus stress

TIAN Fei'? XU Fang-sen'” SHI Tao-xiong'? ZHAO Zun-kang"*
SHI Lei'* CAI Hong-mei’ MA Chao-zhi* MENG Jin-ling®

1. Key Laboratory of Subtropical Agriculture Resource and Environment ,
MOA , Huazhong Agricultural University sWuhan 430070,China;
2. National Key Laboratory of Crop Genetic Im provement ,
Huazhong Agricultural University sWuhan 430070,China

Abstract 94 samples of Brassica rapa » Brassica juncea and Brassica napus were grown in fields
under normal nutrition (CK),low nitrogen (LN) and low phosphorus (LP) conditions. Several agro-
nomic traits such as seed yield, plant height, primary branch number, seed number per pod, thousand-
seed weight,pod number and relative seed yield on LN or LP condition were studied in the mature peri-
od,to evaluate the difference of adaptability and yield potential of Brassica rapa » Brassica juncea and
Brassica napus in the response to low nitrogen or low phosphorus stress. Results showed that Brassica
napus had higher seed yield under three different nutrient treatments and larger potential for agriculture
production than that of the other two types. Brassica rapa s which might have more genes involved in ni-
trogen or phosphorus utilization,showed the highest nitrogen and phosphorus efficiency. Whereas the ni-
trogen or phosphorus efficiency of Brassica juncea was in the middle between Brassica rapa and Brassi-
ca napus yand Brassica juncea had some other good traits such as yellow seed,large pod number and
strong resistance to insects and diseases. These results suggested that both Brassica rapa and Brassica
juncea could help to improve Brassica napus. Under different nutrition conditions,different correlations
between seed yield and other traits were found in different types of rapeseeds. The great genetic varia-
tions among different cultivars or genotypes suggest that it is possible to select high nitrogen or phos-
phorus efficient rapeseed in intraspecific or interspecific if the number of samples collected is large
enough.
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