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Table 1 Ninety Brassica napus varieties used in this study
%5 No. M A Z R Varlety name K JE Origin 45 No. FAZ R Variety name RUE Origin
W2 S1509 Wi 7L Zechoslovakia w116 Malfura 18 Germany
W4 Valecovska Wit 4% 58 Zechoslovakia W119 St. 118/69 5[ Germany
W7 S125 Wrig 85w Zechoslovakia w122 Bnw 24 ¥ Germany
w9 SI524 B T Zechoslovakia w128 CR2736 HRF Ttaly
W10 Slapska, Slapy Wrig 7 Zechoslovakia W129 Leonessa BRA Traly
Wil Trebicska Wi & 58 Zechoslovakia W132 Hokkai 3-go H A Japan
W12 Prerovska W% & 78 Zechoslovakia W134 Marasaki H 7K Japan
Wwli4 Op 3/2 Wi 7L Zechoslovakia W139 Suigenshu i Korea, DPK
W15 Op 01 Wik 7 Zechoslovakia W140 Daichousen (murayama) i Korea, DPK
W16 S129 HIE A5 Zechoslovakia w142 CR 3197 JEE 1% HF Morocco
w17 Nosovskij 9 P Russia W144 Mansholts Hamburger Raps fif 22 Netherlands
W18 CR 8% P W Russia w146 Ramon fif 2% Netherlands
W19 Kiewskij 18 P W Russia W160 Mah 2 # % Poland
W20 Mitnickij 2 M Russia w161 Boh 1 2% Poland
W22 Kiewskij 216 P Russia W162 Janek =2 Poland
w23 Nemertschanskij P W Russia W176 Janpol # % Poland
W24 Marnoo BARH Australia W189 Daichousen (fuku) Wit Korea, DPK
W29 Bridger ik Canada W190 Ceska HE7E Czech Republic
W32 CR 2532 it EL Cuba W195 Ww 1286 Fii it Sweden
W35 Brutor 7 France w196 WW 572 Fii it Sweden
W39 Toro %5 France W199 Ww 917 Fii i Sweden
W40 Janus 15 France W201 Ww 950 i Sweden
W43 Erra 8 Germany W202 Conny Fii i Sweden
W45 CR 3168 #H Germany W204 Niklas (svaloef) i Sweden
W52 Liraglu 18 Germany w219 Haripur [ 35730 Pakistan
W56 Eragi 8 Germany W220 Nowshera-C4 B 3T 4H Pakistan
w61 Maliras 18 Germany w223 Laki 33740 Pakistan
W62 Ledos 5 Germany W230 CR 3248 B 37 3H Pakistan
W63 Sabine 18 Germany w231 Zheshuang-72-2 [ China
w65 Esb - Fgr-1 i [E Germany w232 Zheshuang-758-2 #[E China
W67 Luna H[E Germany W233 Huyouging *F [ China
W69 Lisonne [ Germany W243 Meijian-1 #1 [ China
W70 Rosko % E Germany w247 ZAAS-M5 #1[E China
W72 Liglory 5[ Germany W248 ZAAS-M6 [ China
W77 Diamant 5[ Germany W252 ZAAS-M61 [ China
W78 Nevin 18 Germany W253 ZAAS-MS-26 "1 [# China
w81 Echo E Germany W256 Fuyou-2-2 *1[E China
w87 Kurander ¥ Germany W257 7Y036 [ China
W88 Belinda [ Germany W259 Zheshuang-72-1 #1[E China
W89 St. Si 7450/76, Norli % H Germany w267 DWKL #[E China
W97 Atlas ¥ Germany W269 Zheshuang-8 #F [ China
W100 Sonnengold 5[ Germany w270 Ul-5 #1[E China
W110 Masora 18 Germany W272 Ningyou-7 (CHN) #1[# China
W113 Bnw 1.101/88 1% Germany w277 CH33-6 "f1[E China
W1l4 Bnw 1.63/83 5[ Germany 7S11 7S11 #1[# China
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B MME T By SRR T T i 586 1R 4508 T 1Y S bk
T LU e SO BRI R B
1.4 HIERESSH

X% I WPS Office Excel # 77 %0 8 2 ¥, % F
SPSS 22.0 #E47 J5 22 53 A FAR G 734 , 1] Origin i
TTEIE 2 .

2 FERE5HMH

21 KRB HIER MBS BERKNOZM

WNE 17, R IE B AR EE 2 1 T AR R 8k B
TR Z b HA 45 R 38 2 30k 1E 285 43 A R AiE 1) 3
S S ARBEMNA T, H WAL SRR A 00 4 f Al 4 R
RIVEAR 52 BN [F] R BE I AT, B8 1B R A T, 13
firf ) o St R R ) T | SRR BT A H [T
Yt AR R T AR T i AR L H
T BALE AR R BRI R EE R AR Ak
Iy B A 0.29~42.43 g/plant, 0.18~6.88 g/plant,
0.68~47.91 g/plant. 0.362 8~2.142 1 g/plant,
0.035 1~0.306 3 g/plant. 0.403 8~2.443 5 g/plant.
0.075 0~0.187 0. 1.013 5~10.256 8 mg/plant,
0.034 4~1.574 1 mg/plant., 1.104 3~10.652 1
mg/plant, W] fik &5 TR BE B30 T 45 R IR 0 2 A A8 Ak
(0.20~10.47 g/plant,0.04~1.22 g/plant,0.60~11.62
g/plant, 0.119 3~0.797 2 g/plant, 0.008 4~0.061 5
g/plant, 0.127 7~0.858 6 g/plant, 0.049 6~0.141 6,
0.035 9~0.866 5 mg/plant,0.004 8~0.110 4 mg/plant ,
0.040 7~0.906 7 mg/plant) . 45F M, BE X H i A
MR EFERETIEFEZ,

XF 2 AN HEBE S H AR [ SRR 90 4
FIE 9 LOTPEARFE bRt A TS 400 45 3 b, 10 5
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PR H 14 TR S5 5 DR 2 R R [ R AR
S BEIE R AL AR BE 3 Ak BT & MR AR S R AL
T4 43 90 M 14.8%0~82.94% . 18.23%~80.82% , F
B 90 A~ T 8 750 7 i it A () EL A 35 3 A s AR A 5
[Fi) B, 25 ARG 6 300 6T 45 A1 R 1 s i 2 R TR
SE LA o BN PR H I I SR B AR
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DR R R AR BE Mt I, 3t B 4 o B 25 10 iR A
M E RO B /N T 1, 10 MR FE AR B0 TR A5
ZR07E S 2 BGE Il 18.949%~65.583% , Bk
TR HE XA R B B > M AR 2R ) T > A
HpREE SRR > A b LR REE > MRHR R T
Py J5T 5t > A X bl S i A ST ek > A X B R B )
> R R T TR T Ml T T > A
X MRS L, H i TR 3 S AN [ o 5 TR TR IR B R
B AR B B, UL ZEAREE I 38 T ik e MR AR
Ivi) 35 PRI 780 [ () AR AR SR TR o 2 —25 40T 10 TR
(1R TR ARG 22 800 A AR DG 1 L 235 SR R 2 s, &Mtk
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R BB MG AR R T A A SRR i ) T
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W 3 Frs , LT85 A 9 0 PE A FE b L AR A
R SR B W A B IR W S PR R R
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B HURIY (C X)) X i Rl fe CK &4 R A9 &
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B, W248 W61, W132 ., W230 W14 W7(£5).
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Fig. 1 Frequency distribution of all traits of Brassica napus natural population 90 varieties
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Table 2 Variation amplitude of each trait in Brassica na-

pus population seedling stage under two Mg treatments

by AR BENE

A M A i ;“ =N P =N 3
RSP B2 M ROk iR S
Traits Mean SD Min. Max. .
ment CV cance
CK 12.02 5.56 0.29 4243 46.26

SFW HK
LMg 4.43 1.96 0.20 10.47  44.24

CK 1.67 1.07 0.18 6.88 64.07
RFW Hk
LMg 0.47 0.23 0.04 1.22 48.94

CK 13.80 6.48 0.68 47.91 46.96
TFW Kok

LMg 4.94 2.14 0.60 11.62  43.32
CK 08156 0.3554 0.3628 2.1421 43.58
SDW *k
LMg 0.3741 0.1345 0.1193 0.7972 35.95
CK  0.1087 0.0509 0.0351 0.3063 46.83
RDW Hx
LMg 0.0310 0.0118 0.0084 0.0615 38.06
CK 0.9243 04034 04038 24435 43.64
TDW Hk
LMg 04051 0.1451 0.1277 0.8586 35.82
CK 0.1327 0.0196 0.0750 0.1870 14.80
RSR *
LMg 0.0835 0.0152 0.0496 0.1416 18.23
CK 31157 1.7523 1.0135 10.2568 56.24
SMgA o
LMg 0.2742 0.1467 0.0359 0.8665 53.49
RM- CK 02732 02266 0.0344 15741 82.94
*%
gA LMg 0.0236 0.0191 0.0048 0.1104 80.82
T™- CK 3.4024 1.8837 1.1043 10.6521 55.36 .
gA LMg 0.2978 0.1572 0.0407 0.9067 52.79

T SFW 1 80 B s REW < AR ZR (860 B s TR W : B £
Yy JFcte s SDW : Hb BT i s ROW ARR T T it s TDW : B bk
T Yot s RSR:ARGEE L s SMgA : b - #5485 S B s RMgA : i Rk
S TMgA : R EE R .+ o3 51308 CK 5 TMg b 2 1]
£ 0.05 F10.01 K FEZ R B % . FIH . Note: SFW: Shoot fresh
RFW: Root fresh weight; TFW: Total fresh weight;
SDW: Shoot dry weight; RDW: Root dry weight; TDW:

weight ;
Total dry
weight; RSR: Root shoot ratio; SMgA : Shoot magnesium accumula-
tion; RMgA : Root magnesium accumulation; TMgA : Total magne-
sium accumulation. *, ** indicate significant difference at 0.05 and

0.01 levels between CK and LMg.The same as below.

T A0 A 3 R R R ) B RO R SRR T B 8 T 6 B
AR A5 16 B PR Y, HErh W16 T W100 145 4% 28 25
B (0.36 F110.41) , W61 1 W132 AYEERR R B Ak
(0.14F10.14) . % |, W16 F1 W100 A H i B 32 8¢
A N R, W61 T W132 g H 4 80 3 3248 (R sk
FSELA

R3OCHERH AR E A S KB RS AR R
Table 3 Mg stress resistance relative character of each

trait in Brassica napus population at seedling stage

b ROME RO PG bR i/f
Index Min. Max. Mean SD cv
RSFW 0.1113 0.8709 0.3958 0.159 40.247
RRFW 0.064 2 0.8350 0.339 1 0.166 49.047
RTFW 0.107 5 0.818 1 0.386 2 0.155 40.189
RSDW 0.158 9 0.9918 0.499 3 0.185 37.146
RRDW 0.0759 0.794 6 0.3217 0.144 44.763
RTDW 0.148 2 0.966 9 0.474 0 0.177 37.375
RRSR 0.3615 0.994 1 0.637 5 0.121 18.949
RSMgA 0.0227 0.309 6 0.098 2 0.046 46.934
RRMgA 0.017 5 0.4350 0.104 8 0.069 65.583
RTMgA 0.022 5 0.309 0 0.098 3 0.046 47.100
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Bl RTMgA : X Fpk et BFUE . T . Note: RSFW: Relative
shoot fresh weight; RRFW : Relative root fresh weight; RTFW : Rela-
tive total fresh weight; RSDW: Relative shoot dry weight; RRDW:
Relative root dry weight; RTDW: Relative total dry weight; RRSR:
Relative root shoot ratio; RSMgA : Relative shoot magnesium accu-
mulation; RRMgA : Relative root magnesium accumulation; RTMgA :

Relative total magnesium accumulation. The same as below.
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Evaluation of magnesium efficiency in natural populations of
oilseed rape at stage of seedling and screening of elite germplasm
with high magnesium efficiency

XU Wenying', LIU Liang', ZHANG Kun’,ZHANG Haiwei’,
XIAO Qingliang', WU Ketian', YANG Guangzhe',ZHAO Zunkang'

1.College of Land Resources and Environment/Jiangxi Province Key Innovation Center for
Integration of Industry and Education in Resource Ultilization of Agricultural Waste and Prevention and
Control of Non-point Source Pollution ,Jiangxi Agricultural University, Nanchang 330045, China;
2.Jiangxi Provincial Plant Protection and Inspection Station , Nanchang 330096, China;
3.Jiangxi Institute of Tobacco Sciences , Nanchang 330025, China

Abstract Screening magnesium (Mg) -efficient germplasm of oilseed rape (Brassica napus 1..) will
provide elite materials for studying molecular mechanism of Mg efficiency in Brassica napus.90 varieties of
natural population of B. napus were used to examine 10 traits of the population including the weight of fresh
biomass, the weight of dry biomass, the ratio of root to shoot and the accumulation of Mg under low and
normal Mg treatments with the two-step screening method of nutrient solution culture at the stage of seed-
ling to screen magnesium efficient varieties of B. napus and study the molecular mechanism of magnesium
efficiency in B. napus.Correlation analysis, cluster analysis, and comprehensive evaluation analysis methods
were used to comprehensively evaluate the magnesium efficiency in 90 varieties and screen magnesium effi-
cient varieties. The results showed that there were significant differences in 10 traits of 90 varieties under 2
magnesium treatments, with a coefficient of variation ranging from 14.8% to 82.94%. The coefficient of
low-Mg tolerance of 10 traits was significantly positively correlated.90 varieties were divided into four types
including high-efficiency and low sensitivity type (14 varieties) , high-efficiency and high sensitivity type
(21 varieties ) , low efficiency and high sensitivity type (19 varieties) , and low efficiency and low sensitivity
type (36 varieties) based on the weight of dry biomass and the coefficient of magnesium efficiency under
normal magnesium conditions as the main indexes for evaluation. The magnesium efficient varieties includ-
ing W16 and W100 and magnesium inefficient varieties including W61 and W132 of B. napus were finally
screened out through re-screening verification, which can provide materials for subsequent studies on the
molecular mechanism of high magnesium efficiency in B. napus.
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