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Abstract With the rapid development of genetically modified technology, the environmental biosafety of
transgene introgression into wild relatives has attracted much attention. To evaluate whether the transgene
endowing glyphosate-resistance to Brassica napus could successfully introgress to the different populations of
wild Brassica juncea, the fitness of the glyphosate-resistant second backcross generations BC2mF, and BC2pF,
(m and p represent wild B. juncea as maternal plants and paternal plants, respectively) between 4 populations of
wild B. juncea (Jurong, Nantong, Xining, Xi'an) and glyphosate-resistant oilseed rape was studied in the

greenhouse and field. Vegetative growth indicators and reproductive growth indicators of these 4 second
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backcross generations were measured and used to calculate their composite fitness. Furthermore, the
differences of the composite fitness between the second backcross generations and wild B. juncea were
analyzed. The results showed that the composite fitness of all BC2mF, and BC2pF, were similar with that of
their respective wild B. juncea under greenhouse conditions. Similarly, in the field, the BC2mF, of Jurong,
Xining, and Xi'an and BC2pF, of Nantong and Xi'an were equivalent in composite fitness to their respective
wild B. juncea, However, composite fitness of BC2pF, of Jurong, Xining and BC2mF, of Nantong surpassed
that of their respective wild B. juncea progenitor. In conclusion, the glyphosate-resistant BC2mF, and BC2pF,
of transgenic oilseed rape and the 4 wild B. juncea had a strong survival ability and potential possibility of
establishing populations in the field. It was necessary to prevent initial gene flow and introgression to
backcrosses between the herbicide-resistant transgenic oilseed rape and wild B. juncea upon commercial release
of the transgenic crop. The results will provide data on the possible ecological consequences of the introgress of

transgene from glyphosate-resistant transgenic oilseed rape into different populations of wild B. juncea.
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B3 RS2 (Brassica napus) & tH 5 DU K4 7 4]
YEP) 22—, FAMHE AR 1996 4F- ¥ 10 75 hm? 1<
F 2018 /1 010 3 hm?, (5 45 BREE L K AE 9 1
5.3% (Bl FrAb AP E AR 554041, 2019). H
I 78 ke PRI S R IR AR P A ArpeL , (H 225 2 4
%571, OR A B R R A A 1 BTBR B
SEIRIH 22 (bR, RV, 1997; 42155, 1997; Ik & ik
22012; B R EE, 2013; Z2751E, 2018). 2004 4F
DLSR 3R Bl 2R B 77 5 B KA /IR
TSR A T AR 3B KR BE 5 7 &
SHOREBE LS, B40 K 2 8O H R 577
LD I SOFF (2R 2%, 2011; FEZR4E, 2019). X4
S FAE I A N LA A AR R v T R AR
EJE R E AR . CARERY], AR B F R
FEDRIH S () B 2 an EE RN H AR AR 52 L 1 it
B B 70 2 5k PR 9 2% 19 H 2B T (Aono et al., 2006;
Kawata et al., 2009; Devos et al., 2012; Katsuta et
al., 2015; Nishizawa et al., 2016; Pandolfo et al.,
2016). — BJERCE AW, X EEAERRITAE )5 Teh it
M B Gk Brp, PR AR LR A S b, 2R 5 T
A TR SIE G AW RS, S EH IR IE A
Mok rh o DR AR 38 47 7t B e 71 e i R
SR A2 AR VAt BAT IS 3

M=K (2n=38=AACC)J& T H AR EY , K
A AT S (A e A 3k BE B L HLAE R 6
PRAFIS ) R A, I BLAE B AR AR SRS AR H AR
A EGAELE I A T2 W B AR T 2R B (RN ES
£, 2007) , PR T 14 35k AT DA 6 ERT i S 1) T 5 2% B

Glyphosate-resistant transgenic oilseed rape; Wild Brassica juncea; Backcross generations;

5 A\ (introgression) (1 [A] @l L4852 3] )12 FIE (Stew-
art et al., 2003; Tsuda et al., 2012; Cao et al., 2014).
PUIE L RIE NI 26— 20 2 e B R VR P A 25 7 e
H R IRAE = PR S AT, 2 5 AR A A ISR A i iod
ANWTRIAZ , 7= A 38 B (fitness) 5 i R JE AR, 58 1t
1 2 K92 N\ (Song et al., 2010; Tsuda et al., 2012; 5K
IR¥2 4, 2017; EWEHEEE, 2017). &G 2 fE H
IRFAT TR AR SRR RE DT, SRR
By b B AR ) A IR BRI B VA R
H TR Gt h ) A LR ), & & T
2 B 2 2% 58 A [R] A A K 1 m 5 I 4R iy 1 o 2
(Jenczewski et al., 2003).

5 F ) S5 A1, 2 2k BRI S W] DA 6 96 75
(B. rapa) (Jorgensen, Andersen., 1994; Snow et al.,
1999). ¥ 3 N (Raphanus raphanistrum) (Eber et al.,
1994; Darmency et al., 1998; Gueritaine et al., 2002)
H R R3S, Ber AP e . B S
J6 AR A 8] 22 5 A BE A AR R N d 5 R
= (Jorgensen, Andersen, 1994; Mikkelsen et al.,
1996; Hauser et al., 1998; Pertl et al., 2002; Hauser et
al., 2003; Ammitzbell et al., 2005; Allainguillaume et
al., 2006). FEEERME SET R MRS R B MR E
HREAIBE 042 Si(Chevre et al., 1997; 1998).

IF 3 (B. juncea, 2n=36=AABB) Ml 3 — 1
FLA] ) A-FE DRT2H D] 0k A 2 5 A 28 v 1 2% P 1
(Scheffler, Dale., 1994). % It [X] i 3 F1 5 3¢ g 7F
AR EE T H &K 4% 22 (Bing et al., 1996; Jorgensen
etal., 1998), HfJF=(wild B. juncea, 2n=36=AABB)
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FEl iz R AT R E Tk S A A & v Ak b
X 575 1 S A% ) B J% B2 (Sun et al., 2018). HH
TR IS 5 L PR S A A-JE R A, A7 A B R
DAL S A P PR R R N B IR S 0wl g itk . 7 FH )
S AT P 7 A s TR Yl SR AN Y ST SR R R AR
(VBB EE, 2005; AR/NFREE, 2007, Liu et al., 2010),
PR B BRI F L HF, ST SR R A S, A
T BRI 5 32 M 4 v 11 1B 52 5 AR TR R B 4%, 20175
TIESE, 2017; E## 4, 2018; Liu et al., 2010; Song
et al., 2010). 2 H W 7t 2 B A [F] 4 X 1 B 7 52 A
B ZREVE 75 11 > SSR A7 5 W22 51 90 4N %5
RrEE DR, B T2 (1) 55 A B ] 22 #F % (Sun et al.,
2018). HI T AFMBE TR AIFEZE R £S5
I BEDR S R AR 2R A I AN ] JE AROE A FE AT e AN )
(Huangfu et al., 2009).

A 3 Huangfu 25 2011) B 78 1 VL 75 7) 25 T 5
L VL5 e 38 T 75 7 7 TR 7 P 2 T I T
S 55 B B H IR B DR SR 2 A S AR F, & A
R, F)AETH EEIE T P8 T R 2 M F
1 SRR AL 595 0.25.0.19.0.15 A110.18, A 28 117
FREEF, (0B A RN B0 35 = T sl iy s v e i
PEZ T MEBEF, B M F R R EILT BT .
AR S LR, 5 4NN FEF R IR EAE, 15
BN 1E 17] [51 52 2 ARCE I+ 3 A BEAR) FI B 1) (] 22 2 AR (B
TFHRRNXAR) e AL = A 24 N E T
4ASANEFRRE R A A ) (B A8 2 ARAE A R . B
TEAH RIS R A F AR 22 2 RIPE A, DL &
A2 2 AR5 % BINSEARE IR Z AN ER. 7
58 DR e 1 25 PR B 5 AT S8 N AN [ P
T RE T BN A 5 AR UK , e LR =
LRI AR S 2 VAL TR AL TE IR N BB FUAR R

R1 HFITRMBRREMS

1 #R5AE*®
1.1 SEIeHR

AN FPEERF V3K (Brassica juncea) M RYE WK 1,
Pr = H B # L [R W 52 (DS-Roughrider, Roundup
Ready, event RT73, I 5 K). L4 F I+ 5N
A PURLH B BRI S XA 13 B4 R F, F, F
FHNE () BT 57 5 3R AT R AZ (IE ) B 7 S BEA Oy m
BT BT AR S p) 3 A5 B 1 17 A S g [l
22 1AR(BC1ImF, f1BCIpF,), [B1 32 1 AR FIAH B ) B 77
S BEAT 81 22, 43 0 43 B O B A S fE) E] AR 2 AR
(BC2mF, A1 BC2pF))-

1.2 EFHE

RIS AR R R AT . A0t 41% &
H B S R SR KA R IE, 38 B AR A J AR
1 400 g(a.i)/hm? ik 5 , e K & BRI
. BARE SRS 238 100%.  FdH
FIT FH 8RR — 350, ¥ o Sl -, 55 6 B T 4T o
PN 1T VR A 35T, Bt 2 K/ — 21148 23 cm,
K24 cm). TR LK. BFEEE IR LS H
I BC2F, 73 5l #4830 #k .

I S5 IR R R B R AT B4 e B e e vt
ITHIE/NX B DNXTHFA 3 m?, BIREE NS
PR/m?, B /NX RS AR 15 PR, 552 3 I, #RFE S 40 em,
1THE N 50 cme.

1.3 FEENS FRUGE

DNA $& 5 H0 5 H g 2k DR 5-Jefs e = 4 ) e -
FR-3 R A Al (5-enolpyruvyl-shikimate-3-phos-
phate synthase, EPSPS)HIAIN 75 1% KAk %275 M %

Table 1 Population of wild Brassica juncea and collection sites

T4 PR KA R A 2tad g

Name of population Sampling sites Habits Longitude/Latitude

JR MvNCIES ) 5 119°10"/31°57'
Jurong, Jiangsu Top of mountain

NT L5 e i i /N 120°517/32°01'
Nantong, Jiangsu Wheat field

XN HE T THISE 101°43/36°34'
Xining, Qinghai Oilseed rape field

X1 R P4 P 2 T FKH 109°03'/34°14'
Xi'an, Shaanxi Corn field
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TEZE(2014), 51 LK 2.
14 BEEERSNE

FITIE IR AL KT b A R R S PR 1R A
WM. BEA KRR ARK AR
FLEC BT RO R B SRR T . E DTS
% TIRFEAR(2017) . 3 HOR ELAR I 52 U7 125 - W il 52
I, P RO 5 R I ) B K AR 5 2R
JC € J5 % - BEAE T, 2 3K 92 )6 {X (Handy PEA
TR 3 A A TN 58 JRADE RERFE AL 2R Fo/Fm, REHR
QA = -y e B o Bk M 5E 5 5 IR R

1.5 HIEHSITHT

[F152 2 AR5 B IR SR I L, DA% H SR AR BT IR 28
FR) 2% 3 2 FE 2 R AE“1” , [0 38 2 AR 1) 4% T0E A
F B S A S SR BRI G B oy 2 B R IR A2 2
FRAZIE G FE B AR 0 A BEE, BE & =X
(B ABFRAHT 3G A FEAE)9. 4 NFhEERIAZ 2 /R B
B, UL 38 T AR IR 1B A2 2 ARE A B R4 O A i
“17, LR .

2 HRE5HM

2.1 o Fiem

Xof 47 R T A 5 DRV S L 4 A R BT O SRR
BC2F, AT PCRAF 57 1 51 04 3, #5321 527 bp [115%
H(E 1), % BC2mF, A1 BC2pF, ¥ 1 45 | 5 fi ki H
it R DR i SR 5 SR — B0 AE BT TSR T AR B H Y

T2 55 T S0E A FEARAR I e 45 RNk 3.
JRBC2mF, 3% J2 IR B 4% L B IF 32418 3.16 cm; JR-
BC2pF, (4% = LG BT ¥ 224K 15.24 om, 1M 0 1R 5)
FHRR R E S TH IR 1.9/11.352 g, JR-
BC2mF, Al JRBC2pF, [ 54 3E A % 4 0.99 F11.06, 5
PRI E T . R NTBC2mF, 18Pk = A1 £

&2 PCRFSIH &34

Table 2 Primers for PCR sequence amplification

FIAA TR S 51(5~3")

Primer name Primer sequence

EPSPS-F AAGGCATTCATTCCCATTTG
EPSPS-R TAACATCTTCACCTTCCAAAAG

BREEETHITH.92% 5 6.75%, 15 /& 78 14
WEHBE MR RGN ZEME ZTH IR
10.41%-2.77% #1 16.67%; NTBC2pF, £ #% /=1 « Bk
1IR3 BB f AR A SRR BT 5 2 v T3
T3 17.17%-31.15%+10.91% F1 9.39%, 1fij 25 ¥H A1
BOPBR A KA R R K T T SE 20.83%
20.15%, NTBC2mF, fil NTBC2pF, ] & i& & N
0.96 F11.02, 587+ LW 3% % K% . XNBC2mF, 7£
PR 1 IR ELAR RN B A SRR R 2 K T B IF
3 8.67%-21.51% F17.72% ; XNBC2pF, 7F ffi K Al
FARR R T R S T YR 12.63% F144.71%,
XNBC2mF, #il XNBC2pF, f] &L i & & 4 0.92 Al
1.08, 53R E £ 7. RE XIBC2mF, 71 3%
JE R B AR A A R KR E T T 3K 27.94% F
5.52%, {H /2 A5 28 25 ¢ G Fo/Fm B A SRR EL
BARAR A SRR R R E ) A T BT IR R
3.62%-6.38% £ 25.93% F131.29%, i5 & 3 22 7 (P
<0.5); XIBC2pF, % Tl idi 5 B 48 b5 ¥ 5 B I+ S AH
24, K XIBC2mF, F1 XIBC2pF, (60 45 % 9 0.94
105, 5¥ IR LR EE R

2.3 HEFHTHESELLR

FH ) 4514 R &G A R PR e 45 R ink 4.
JRBC2mF, [ ¥ #k A R R E bE B 77 =% £ 275.38
A HAhFe AR 5B RS Y, MESEN1.17, 5

bp M1 2 3 4 5 6 7 8 9 1011 12 13
000
500
800
500
300

3
i

E1 PCRyMEMEHMEERMIE4NTHEERNXRE
B3z 2 KA EPSPS £ &

Figure 2 PCR amplification of EPSPS gen from glypho-
sate-tolerant oilseed rape, 4 population wild B. juncea and
their second backcross generations

M: DL5000 DNA Marker; 1: $it % H [ % 5 K 3¢ ; 2~5:
BC2mF, (F)45TH, Fd T, 78517, P4 17);:6~9: BC2pF, (1)
AT, BT, 79T, P 10~13: B IR (R A T, FE il
T, P, vE2 )

1: Transgenic glyphosate-tolerant oilseed rape; 2~5: BC2mF,
(JR, NT, XN, XI); 6~9: BC2pF, (JR, NT, XN, XI); 10~13:
Wild B. juncea (JR, NT, XN, XI)



PUREH B IR RS 5 4 PR TR 0P Iml 22 2 AR(BC2F D) & &
Fitness of the Glyphosate-resistant BC2F, between Glyphosate-resistant Transgenic Oilseed Rape and 4 Wild Brassica juncea

1383

FFIF SR 24 s JRBC2pF, Ak i 8 IR B4R 224
PHRE R AREM AR TEES TH IR
22.74%- 64.57%- 48.57%- 132.18% F1 187.44%, 1
15 JRBC2pF, [ s i& & FE N 1.52, B3 = T H 7 3%
NTBC2mF, 145 1 TR E . SRR 20 RAORD
PR Pl 7 H & R 3 T B T SE 49.88%. 67.52%
233.25%, ffif3 NTBC2mF, [ SE A E N 1.43, B3
BT B ¥ (P<<0.5); NTBC2pF, i i 43 29 ) Fo/

Fm A% T8 77 32 0.046 , 11 228 FEBF 7752 4 0.4 cm,
NTBC2pF, [ I&E & N 112, 5B IF 30 o i % 7%=
St . XNBC2mF, 3% i IR B 1% b B I 3¢ 4K 3.57
em, 11 & A 510k $ b BT 9T 32 £ 3.05 ki, XN-
BC2mF SIE & E N 1.06, SEFIFE LR 257 ]
& XNBC2pF, [ FER BARK T B 7722 37.49% , 12
ST R SR U RO R R E
T T B IF 2 48.93%. 81.58% A1 155.01%, 18 15 XN-

R3 BREEGTIIMBEFAXRESHEHBBRENZ2RANEGERS RREEELE
Table 3 Comparison on fitness components and composite fitness of 4 populations wild Brassica juncea and their second

backcross generations with glyphosate-resistant oilseed rape in greenhouse

SIS KL HRlom SERR AR Fl/em BHIK ARKem HHR BHRAER SR T RERE
Experiment ~ Plant — Hf&/cm Kt Fo/Fm Stem 77k Silique MIRiEL FARHL HE&E/g  Composite
material height  Diameter Chlorophll diameter The first length Seed  Silique  Total seed fitness
of plant  fluorescence branch number number  weight
rosette  Fuv/Fm number/plant /silique /plant /plant
JR BC2mF, 129.54+ 19.64+ 0.81=+ 0.94+ 6.30+ 4.12+ 15.54+ 283.20+ 6.46+ 0.99a
2.80a  0.93b 0.01a 0.04a  0.37b 0.04a 0.15a 12.86a  0.4lab
JR BC2pF, 112.86+ 24.62+ 0.83+ 0.96+ 8.80+ 3.99+ 15.15+ 311.80+ 6.97+ 1.06a
2496  0.79a 0.01a 0.05a  0.29a 0.05a 0.23a 14.09a  0.38a
BIr 128.10+ 22.80+ 0.80+ 0.98+  6.90+ 4.00+ 14.95+ 290.10+ 5.61+ 1.00a
Wild B. juncea 2.94a  0.72a 0.01a 0.07a  0.50b 0.05a 0.34a 26.4la  0.47b
NT BC2mF, 106.97+ 1851+ 0.81+ 0.80+ 6.10+ 411+ 14.73+ 285.20+ 5.92+ 0.96a
4.05a  0.79b 0.01b 0.04b  0.28b 0.06a 0.24b  12.11ab  0.30a
NT BC2pF, 114.03+ 19.16+ 0.81+ 0.76+ 8.00+ 427+ 16.43+ 25120+ 6.36+ 1.02a
2.50a  0.66ab  0.0lab 0.05b  0.49a 0.07a 0.28a 9.78b 0.34a
HFIvaR 97.32+ 20.66+ 0.83+ 0.96  6.10+ 3.85+ 15.02+ 314.60+ 6.41+ 1.00a
Wild B. juncea 2.72b  0.53a 0.02a 0.05a  0.23b 0.13b 0.17b  15.40a  0.40a
XN BC2mF, 114.62+ 17.19+ 0.82+ 0.92+ 5.90+ 3.75+ 14.23+ 283.00+ 431+ 0.92b
4.13b  1.01b 0.01a 0.05b  0.23a 0.06b 0.32b 16.67a  0.40b
XN BC2pF, 128.61+ 20.18+ 0.82+ 1.08+ 6.80+ 4.19+ 15.72+ 304.45+ 7.09+ 1.08a
3.14a  0.84a 0.01a 0.04a  0.47a 0.08a 0.26a 14.78a  0.4la
HFIFR 12550+ 21.90+ 0.82+ 0.98+  6.80+ 3.72+ 15.42+ 291.60+ 4.90+ 1.00ab
Wild B. juncea 3.92a  0.73a 0.01a 0.04ab  0.39a 0.07b 0.36a 11.46a  0.34b
X1 BC2mF, 118.71+ 22.12+ 0.80+ 0.90+ 6.00+ 4.40+ 16.73+ 269.80+ 5.25+ 0.94b
3.08b  1.19a 0.02b 0.07a  0.45b 0.07a 0.22b 12.71b  0.35b
XI BC2pF, 127.30+ 19.79+  0.840+ 1.02+ 7.40+ 4.30+ 17.13+ 395.25+ 7.53+ 1.05a
2.34a  0.95ab 0.0la 0.05a  03la 0.06ab 0.39ab 23.46a  0.58a
HFIvaR 124.89+ 1729+ 0.83+ 0.92+  6.60+ 4.17+ 17.87+ 364.25+ 7.64+ 1.00ab
Wild B. juncea 2.36ab  0.53b 0.01a 0.04a  0.22ab 0.04b 024a 17.90a  0.32a

JR/NT/XN/XI BC2mF, M BC2pF, : 75 117 « {38 117+ P 7 17 74 2 77 Aol R AL 1 ] 5 2 AR 5 i [ 5 2 A s el 1 P (B
%, AR RS EOR IS HUR 2 5 B 5 (P<0.05): A

JR/NT/XN/XI BC2mF, £l BC2pF,: Jurong/Nantong/Xining/Xi'an of forward and reverse the second backcross generations; Val-
ues are X+SD error. The different letters within the same column denote significant differences among wild Brassica juncea and

its backcross generations at P<<0.05; The same below



1384 BN AR AR

Journal of Agricultural Biotechnology

BC2pF, [f K& & 4 1.33, B 3 i T3 IR 3 (P<
0.5). E4R XIBC2mF, Fk & i T 1 IF 32 25.53%,
{H 52 XIBC2mF, 1 5 BR Fh -1~ B B A0 4 Ay KL 2
K T 5 5% 3% 57.34% Ml 25.55%, 15 1 3% 72 5 (P<
0.5); XIBC2pF, [k i EL BT IF 3 151 17.4 om, 3 2R
A% H BT ¥ 304 4.57 em, 1] XIBC2pF, F Sk -1
HEAT B IF3£10.775 g, XIBC2mF, Il XIBC2mF,
SIEATEN0.92F10.96, 5B IF R LR EZE R

24 ANTHEBFFERZTEREOWEESELER

FEIE 2 2R, JRBC2mF, [ & & B i 2K
F XNBC2mF, il NTBC2mF,, ifj 5 XIBC2mF, #H
s XIBC2pF, M A3 & 5 W 35 =1 T NTBC2pF, (P

x4

<0.5), {2 5 JRBC2pF, f1 XNBC2pF, # 24 (/& 2A).
H 8] 21+ T , JRBC2mF,.NTBC2mF, # XIBC2mF,
)R IE A B A Y, 3 B 3 T XNBC2mF, (P<
0.5); JRBC2pF, ] = i& & B2 i K, W i /& 1 NT-
BC2pF,.XNBC2pF, #1 XIBC2pF, (P<<0.5)(/& 2B).

3 it

P B4 551 e R R S 1) e Je A v, (R B
G — RIS R, Ferhpive B A A\ 28 A i
2% Fh i) 1] 1 4% 5% 9% 13 (Scheffler et al., 1994; Gres-
sel., 2010; Liu et al., 2013; =%, 2018). ¥ &K
VR RN A2 3 G R AERTUG A A8 R Bt R R IB
B 42 3T 2 K W E 14 ] % (Darmency et al., 1998;

HESEG T4 HBEFTREESHERBRRRAZ 2RANEGENS REES ELILR

Table 4 Comparison on fitness components and composite fitness of 4 populations wild Brassica juncea and their second

backcross generations with glyphosate-resistant oilseed rape in field

IR RL Phid/em SERR  MHEREROE Fflem BH1K ARK/em AR BHRAR BT SEGE
Experiment  Plant  Eff/cm Fu/Fm Stem 40k Silique Mkt R4 #EE/g  Composite
material height ~ Diameter Chlorophll ~diameter The first length Seed  Silique  Total seed fitness
of plant  fluorescence branch number number  weight
rosette number/plant /silique /plant /plant
JR BC2mF, 9530+ 16.38+ (.83+ 1.07+ 8.40+ 3.94+ 16.13+  781.38+ 15.80+ 1.17b
5.78b 1.18b 0.01a 0.18b  0.56b 0.08a 0.65a 106.52b  4.03b
JR BC2pF, 109.85+ 27.17+  (0.79+ 1.56+ 10.60+ 3.81+ 15.53+ 1174.83+ 24.66+ 1.52a
324a  3.09a 0.01b 0.20a  0.60a 0.17a 0.92a 78.87a  2.26a
HFIvaR 89.50+ 16.51= .82+ 1.05=  9.40+ 3.96+ 14.08+ 506.00+ 8.58+  1.00b
Wild B. juncea 3.57b 1.05b 0.01ab 0.09b  0.43ab 0.05a 0.49a 54.61c 1.39b
NT BC2mF, 88.67+ 20.15£ .78+ 1.07+ 7.70+ 3.97+ 13.63+ 71533+ 12.55+ 1.43a
4.29a 1.25a 0.01ab 0.03ab  0.47a 0.13a 0.81a 99.55a 1.66a
NT BC2pF, 89.85+ 19.59+  (0.74+ 1.27+ 8.80+ 3.62+ 10.84+ 353.88+ 5.85+ 1.12ab
3.36a 1.35a 0.02b 0.15a  0.85a 0.10a 0.66b 40.69b  2.07b
LS 82.78+ 1937+  0.79+ 0.87+ 8.10% 3.70+ 9.28+ 427.00+ 3.77+ 1.00b
Wild B. juncea 5.83a 1.35a 0.0la 0.13b  0.55a 0.25a 041b  119.52b 1.01b
XN BC2mF, 77.12+ 1430+  0.77+ 0.66+ 6.90+ 3.50+ 12.45+ 314.00= 7.39+ 1.06b
340a  0.92b 0.02a 0.06a  0.50a 0.06b 0.35b  6.35b 0.09ab
XN BC2pF, 86.95+ 11.17+  0.79+ 0.84+ 8.20+ 4.05+ 14.00+ 587.40+ 11.09+ 1.33a
6.19a  0.62b 0.0la 0.15a  0.59a 0.0la 0.60a 61.19a 1.20a
L 81.08+ 17.87+ .81+ 0.69+  8.00+ 3.42+ 940+ 32350+ 435  1.00b
Wild B. juncea 4.98a 1.63a 0.0la 0.082  0.64a 0.05b 0.58¢ 61.37b  0.84b
X1 BC2mF, 112.10£ 16.28=  0.80+ 1.10+ 8.60+ 3.92+ 9.73+ 58438+ 8.94+ 0.92a
5.10a 1.13b 0.01a 0.08a 0.40a 0.08a 0.54b  64.69a 1.86b
XI BC2pF, 106.70+20.31+ .80+ 1.05+ 8.90+ 3.93+ 10.88+ 620.83+ 10.17+  0.96a
4.33a 1.56a 0.0la 0.18a  0.82a 0.12a 1.57ab 189.59a  3.30b
EigIE 89.30+ 15.74+ .78+ 1.07+  8.10+ 3.82+ 13.07+ 873.83+ 2094+  1.00a
Wild B. juncea 5.22b 1.13b 0.02a 0.11a 0.57a 0.12a 0.4la 99.42a 1.77a
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Figure 2 Comparison on composite fitness of the second backcross generations between 4 populations wild Brassica jun-

cea and glyphosate-resistant oilseed rape in greenhouse (A) and in field (B)
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0.05; The same below
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