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Abstract; Taking seeds of wild Brassica juncea (Linn.) Czern. and the second, the third, the fourth
and the fifth progenies of the third forward (taking wild B. juncea as female parent) and reverse ( taking
wild B. juncea as male parent) backcross generation between glyphosate-resistant or glufosinate-resistant
transgenic B. napus Linn. and wild B. juncea as research objects, the viable seed percentages of wild
B. juncea and each backcross progeny before burying and burying for 2, 4, 6, 8 and 10 months in 3 and
15 em soil layers were compared. The results show that in general, the change trends of viable seed
percentages of wild B. juncea and each backeross progeny burying in 3 and 15 em soil layers are similar,
all of them appear a decrease trend with prolonging of burying time. There are differences in viable seed
percentage among backcross progenies. When burying for 10 months in 3 and 15 em soil layers, the
viable seed percentage of BC3pF3L (the second progeny of the third reverse backcross generation
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between glufosinate-resistant transgenic B. napus and wild B. juncea) is significantly lower than that of
wild B. juncea, that of other three second progenies of the third backeross generation has no significant

difference with that of wild B. juncea; when burying for 10 months in 3 cm soil layer, the viable seed

percentage of the third, the fourth and the fifth progenies of the third backcross generation is significantly

lower than that of wild B. juncea, but when burying for 10 months in 15 cm soil layer, their viable seed

percentage basically has no significant difference with that of wild B. juncea. When burying for 6, 8 and

10 months in 15 cm soil layer, the viable seed percentage of each backcross progeny is significantly

higher than that burying for the same time in 3 cm soil layer, indicating that soil burying depth has a

significant effect on viable seed percentage of each backcross progeny, the greater the burying depth, the

slower the viable seed percentage decrease. It is suggested that overall, the viable seed percentage of
each backcross progeny in different soil layers is relatively high, therefore, it is necessary to prevent the
resistance gene of transgenic B. napus escape to wild B. juncea, stop producing backcross progenies,
and effective measures should be taken to avoid seed escape, meanwhile, strengthen monitoring of

volunteer seedlings.

Key words: herbicide-resistant transgenic Brassica napus Linn. ; wild Brassica juncea (Linn.) Czern. ;

progeny of backcross generation; viable seed percentage; gene flow
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Table 1 Comparison on viable seed percentage of the second progenies of the third backcross generation between herbicide-resistant transgenic
Brassica napus Linn. and wild B. juncea (Linn.) Czern. in different soil layers ( X+SE)

ARSI 3 em 42 PR DR E 4 %

Bb)

Viable seed percentage in 3 c¢m soil layer at different times®

Sample" LA 24H 41H 6 ™H 81 H 1044
Before burying Two months Four months Six months Eight months Ten months
W 99. 0+0. 8a 90. 0+5. 2a 72.0+17. Obe 75.0+11.9b 75.0+14. 4ab 72.0+8. 4ab
BC3mF3R 95.0+2.2b 90. 0+2. 3a 73.0+2. Obe 72.0+3.3b 62. 0+12. 4bc 66. 0+3. 7b
BC3pF3R 99. 0+0. 8a 89.0x11.0a 87.0+7. 6a 85.0+3. 8a 85.0+3. 8a 74.0+3. 6a
BC3mF3L 98. 0+0. 8a 80. 0+3. 3b 78. 0+2. 3ab 75.0+3. 8b 73.0+2. 0ab 76.0+3. 6a
BC3pF3L 99. 0+0. 8a 57.0+3. 8¢ 60. 0+3. 3¢ 59.0+2. 0c 58.0+2. 3¢ 51.0+2. 0c
e n ARIEIHE] 15 em + 2P R E 4> /%% Viable seed percentage in 15 e¢m soil layer at different times?’
Sample? R 24 A 44 A 6 A 8 11 104
Before burying Two months Four months Six months Eight months Ten months
W 99. 0+0. 8a 90.0+15. la 90. 0+10. 6a* 95. 0+7. 6ax* 93.0x1. 8ax* 86.0x1. 6ax
BC3mF3R 95.0+2.2b 91.0+3. 8a 90. 0+2. 3ax* 83. 0+2. Ob=* 80. 0+7. 5h= 80. 0+6. Tax*
BC3pF3R 99. 0+0. 8a 100. 0+0. Oa 99. 0+2. Oa* 92.0+3. 3ax* 92.0+3. 3a* 85.0+4. 8ax
BC3mF3L 98. 0+0. 8a 94. 0+5. 2a* 92.0+5. 7ax* 95.0+3. 8ax* 93. 0+6. Oax* 89. 0+4. 2a*
BC3pF3L 99. 0+0. 8a 77.0+2. Ob* 70.0+3. 3b* 70. 0+4. Oc* 72.0+8. Ob* 70.0+11. 4b*

VW BFAIF 3 Wild Brassica juncea (Linn.) Czern.; BC3mF3R . P8 H M3 3 5 B4 JF 320 7 171 28 3 8F 2 X The second progeny of the
third forward backcross generation between glyphosate-resistant transgenic B. napus Linn. and wild B. juncea; BC3pF3R: PraH R R v = 5 B
HEFFF AL 3 48F 2 {4 The second progeny of the third reverse backcross generation between glyphosate-resistant transgenic B. napus and wild
B. juncea; BC3mF3L. PUE T W B R e S5 8P AR ISR E 1 91328 3 AT 2 {8 The second progeny of the third forward backcross generation between
glufosinate-resistant transgenic B. napus and wild B. juncea; BC3pF3L; OB T IR BE DR 3 =R 5 7 A S S S ) [T 38 3 /R F 2 R The second progeny

of the third reverse backcross generation between glufosinate-resistant transgenic B. napus and wild B. juncea.

) [FF) H R R /NG SRk e s A ] i 18] [7]— )2 b 4% B 5 B3 R0 713 40 b 22 5 .35 (P<0. 05) Different lowercases in the same column indicate
the significant ( P<0.05) difference in viable seed percentage among different samples in the same soil layer at the same time; s . FH 7]} [A] [5]—FF 5
B SRR 4 AR 3 15 em )2 0] 22 5% B3 (P<0. 05) The significant ( P<0.05) difference in viable seed percentage of the same sample in

3 and 15 cm soil layers at the same time.
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Table 2 Comparison on viable seed percentage of the third progenies of the third backcross generation between herbicide-resistant transgenic
Brassica napus Linn. and wild B. juncea (Linn.) Czern. in different soil layers ( X+SE)

REISTE 3 em 42 HHE R T E A %Y

Viable seed percentage in 3 cm soil layer at different times

2)

1 1)
Sar:;)le” TG 24H 41A 6 ™H 81 H 10 ~4
Before burying Two months Four months Six months Eight months Ten months
W 100. 0+0. Oa 98.0+2. 3a 90. 0+9. 5a 96. 0+3. 3a 86. 0£9. 5a 83.0+9. 5a
BC3mF4R 100. 0+0. Oa 96.0+3. 3a 94.0+2. 3a 88.0+3.3b 69. 0+6. 8b 66. 0+6. 8b
BC3pF4R 100. 0+0. Oa 98.0+2. 3a 92. 0+4. 0a 90. 0+2. 3b 75.0+3. 8ab 67.5+4.9b
BC3mF4L 100. 0+0. Oa 92.0+3. 3a 92.0+5. 7a 86. 0+4. Ob 72.0+3.3b 69. 0+2. Ob
BC3pF4L 100. 0+0. Oa 76.0+14.2b 72.0+10. 6b 48.0+5.7¢ 33.0x11. 0c 33.0+7. 4¢
v 1) ARIEEHE] 15 em )20 R EH 2 H/%%  Viable seed percentage in 15 cm soil layer at different times?
Sample? T 241 JPNT 611 8 411 10471
Before burying Two months Four months Six months Eight months Ten months
W 100. 0+0. Oa 100. 0+0. Oa 99. 0+2. 0a 99. 0+2. 0a 89. 0+3. 8ab 86. 0+1. 6ab
BC3mF4R 100. 0+0. Oa 98. 0+4. Oa 96. 0+5. 7a 94.0+2. 3a* 87.0+6. 8ab* 87.0+£5. Oax
BC3pF4R 100. 0+0. Oa 98. 0+4. 0a 97.0+2. 0a 99. 0+2. Oa* 85.0+3. 8he* 85. 0+3. 6ab*
BC3mF4L 100. 0+0. Oa 97.0+3. 8a 95.0+5. 0a 98. 0+2. 3ax* 93.0+2. 2a%* 90. 0+2. 2a%*
BC3pF4L 100. 0+0. Oa 78.0+7.7b 75.0+8.9b 76.0+10. 6b* 79. 0£5. Oc* 81.0+2. 5h*

YW, BFA:IF3E Wild Brassica juncea (Linn.) Czem.; BC3mF4AR . HUFEH 5 5 8 3% 55 BF 4 37 38 1E 17 [ 48 3 40F 3 U The third progeny of the
third forward backcross generation between glyphosate-resistant transgenic B. napus Linn. and wild B. juncea; BC3pF4R : HTHH P53 R =8 5 B
HFFFE A 3 4 F 3 18 The third progeny of the third reverse backcross generation between glyphosate-resistant transgenic B. napus and wild
B. juncea; BC3mF4L, PUE T R L RS 5 B4R F7 32 IE M [|1132 3 /8T 3 /8 The third progeny of the third forward backcross generation between
glufosinate-resistant transgenic B. napus and wild B. juncea; BC3pF4L. PUEL T B K = 5 B AR 73 B 1Al Rl 32 3 4%+ 3 {8 The third progeny of
the third reverse backcross generation between glufosinate-resistant transgenic B. napus and wild B. juncea.

2 [ 31 rp N [R]4/NG RE e 7R 4 ] I 7] (7] — = J2 rf 4% B T 05 10 43 e 25 53 .35 ( P<0. 05) Different lowercases in the same column indicate
the significant ( P<0.05) difference in viable seed percentage among different samples in the same soil layer at the same time; # . AH[F] s} 8] [ —FF 5

MG IR T B 40 LUAE 3 F 15 em 2[R 255 3% (P<0. 05) The significant ( P<0.05) difference in viable seed percentage of the same sample in

3 and 15 cm soil layers at the same time.
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] [0 52 3 48F 4 4%) A1 BC3pFSL (i #E T IRl 3k A il
S SIS M AL 3 AT 4 4% g IR E
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WSE RIS 255 1 4 .6 .8 110 M HJF,
4 FI 22 3 T 4 RAIE IR T B o LR b g 2
TR AT, 7615 em L2 H I 2 4 F16 1~ H
J& 4 FPIzE 3 AT 4 SRS IR A L S P A O
SeTo I 2 R M 8 N H A, 4 Fhiml 22 3 AR+ 4 1R
(A3 T3P B 4 bl S 2R T B AR O 3% 3 10 S A
J&i ,AX BC3mFSL 13 J1 80 F A 43 be i 2K T B AR 0T
5, HA 3 FhIEAz 3 A7 4 ARBE AT 4 1 S5
AR B EES

2.3.3 AEEXERE HEILTILFE3 cm -
2R 2 4~ H 5 BC3mF5R  BC3mF5L I BC3pF5L
(35 TP 3 e B R T7E 15 em 12 J2 39 e
(RIS B) 336 R 43 L, T AE 3 em 2 J2 TP 3R 4
6.8 110 ™ HJ5 4 Fhlnlzg 3 %7 4 fRAGIE A7 H
Oy B EARTAE 15 em 4 )2 v HEGECRA [ 5 18 4 35 )
FFE e, 9 H 76 3 em 2P 6 il 8 A~ H A
B IR SR BTG IR E Ay AR AR T AE 15 em £
JZ Hp SR A [ s [ f) 356 b 43 E

®3 FARLEFRAREFNHEERHRSHEFKEL IRF 4 RFAMFESLLAILLE (X=SE)
Table 3 Comparison on viable seed percentage of the fourth progenies of the third backcross generation between herbicide-resistant transgenic
Brassica napus Linn. and wild B. juncea (Linn.) Czern. in different soil layers ( X+SE)

AIRIBFTE] 3 em 2P HO3E S FhFE 431/ %

Viable seed percentage in 3 c¢m soil layer at different times?)

)
&ihn G 24H 44 A 61 8 1/ 10 11
Before burying Two months Four months Six months Eight months Ten months
w 100. 0+0. Oa 97. 0+6. Oa 93.0+8. 9a 84.0+7. 3a 82.0+8. 3a 83. 0+6. Oa
BC3mF5R 100. 0+0. Oa 85.0+3.8b 75.0«11.0b 74.0+5.2b 75.0+3. 8ab 71.0+2. 0b
BC3pF5R 100. 0+0. Oa 88.0+6. 5b 76.0+3. 3b 74.0+2.3b 69. 0+3. 8b 65. 0+6. Obe
BC3mI5L 100. 0+0. Oa 91. 0+2. Oab 74.0+5.2b 72.0+3.3b 72.0+3. 3b 64.0+3. 3be
BC3pF5L 100. 0+0. Oa 91. 0+5. Oab 74.0+2.3b 71.0+2.0b 71.0+5. 0b 63.0+3. 8¢
v RIFEIFE] 15 em 3J2HA9TE IR T E 48/ % Viable seed percentage in 15 cm soil layer at different times?’
Sample” MR 24 A 44 A 6 A 8 1A 1044
Before burying Two months Four months Six months Eight months Ten months
w 100. 0+0. Oa 100. 0+0. Oa 99. 0£2. 0a 98. 0+4. Oax* 97.0+3. 8ax* 89. 0+6. Oa
BC3mF5R 100. 0+0. Oa 98. 0+4. Oax 92. 0+5. 7ax 96. 0+4. 6ax* 86. 0+5. 2b* 83. 0+8. 9abx*
BC3pF5R 100. 0+0. Oa 94.0+7.7a 92.0+7. 3ax 95. 0+6. Oax* 87.0+6. Ob* 79. 0+5. Oab*
BC3mF5L 100. 0+0. Oa 100. 0+0. Oa=* 97. 0+2. Oax* 95. 0+3. 8ax* 83.0+3. 8b=* 78.0+4. Ob:
BC3pF5L 100. 0+0. Oa 100. 0+0. Oa* 98. 0+£2. 3ax* 97.0+3. 8ax* 85.0+6. 8b= 80. 0+6. Sab*

D W. BF2E37 3¢ Wild Brassica Jjuncea (Linn.) Czer.; BC3mF5R; PR H B R S 5 I A= IF 200 18] [ 58 3 AR F 4 4 The fourth progeny of the
third forward backcross generation between glyphosate-resistant transgenic B. napus Linn. and wild B. juncea; BC3pF5R o B R = S B
PSR 2 3 fRF 4 fX The fourth progeny of the third reverse backcross generation between glyphosate-resistant transgenic B. napus and wild
B. juncea; BC3mFSL: HUE T WL FLR M5 B AL SF SR 1E M R 58 3 AR F 4 18 The fourth progeny of the third forward backcross generation between
glufosinate-resistant transgenic B. napus and wild B. juncea; BC3pFSL. 0% T W% I 9 3% 5 87 A= I+ 32 5011 9152 3 f{F 4 18 The fourth progeny
of the third reverse backcross generation between glufosinate-resistant transgenic B. napus and wild B. juncea.

D [RGB AN TR (/NG Bk R A [ e 1] ) — - J2 P 8 i 1803 0017 23 He 25 5 .35 (P<0. 05) Different lowercases in the same column indicate
the significant ( P<0.05) difference in viable seed percentage among different samples in the same soil layer at the same time; * . A [F] A} [d] ] —#f i
RIS SRR FE S LLAE 3 A1 15 em LR 225 8.2 (P<0. 05) The significant (P<0.05) difference in viable seed percentage of the same sample in

3 and 15 em soil layers at the same time.

2.4 ERIKRFSKREBNMFESEEALE
AN TR] A 2 b I ) e R PR i S 5 B AR T S

23T 5 ARG SR E O R RS R WL 4,
2.4.1 FREBEEAL S LE BKRE,3 M5
em 1 JE P EFATFSEA 4 Fplnlzg 3 AR T 5 AR TE S R
T H 3 L AR AR SRR 359 B 3L ) 24 1T T e
2.4.2 ARREHEZNE  HF 4 00 HECHT, B AR
IR 4 FpIalzE 3 487 5 ARG SR o bk
100. 0%, 7£ 3 em 2935 2 N H J5 , B A ST 3810

TG HF T E A R 97. 0% ,4 FhlEI 22 3 40T 5 A0S
HIMFES ST A TR TR 25 Hm 4 A
Je B AR TR SR IIE IR T E A 95. 0%, 4 F IR 22
3T 5 BTG 1P E o b B E AR TR AR T R
i 6 1 A J5 , AL BC3pFOR (BT 5 H B 8 A vk 52 15 17
AFTSE R 122 3 A 5 AR) MiE AT A L i 3
CFEF AT, Hogy 3 Fpllsg 3 407 5 ARIGTE J1 b7
A S AESTR W E 2 5 1 8 M H A,
BC3pF6R 1 BC3ImFOL (HTHE T i 4% JE Rl vk 5% 5 B A=
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FFIRIEAEE 3 40T 5 AR) i3 A1 0 L i 351K
FEFAITSE, BC3ImFOR (P H B i 55 R i 3 5 B A
Fr3IEm MIEE 3 445 5 ) Fl BC3pF6L (Hik T B
FEP SR S AR ST SR R 58 3 AR 5 AR BIE Si
FHEH S AR E #2255 1K 10 ~H 5,5
HEFFETE IR E 4R R 79. 0% ,4 Fhinl 52 3 481 5
FRIAIE T FpF 8 43 b B AR TR A IT 3%, 7E 15 em
T E R 2 4 .6.8 F1 10 A H J5 ,4 FlilEsg 3 {0F 5
RIS TP F H o L 5B AE TSR F R EER

2.4.3 AEEERE HE4LTILFE3 cm -
JZ R 2 N H S BC3mF6R B 3% 1801 1 4 L
FARTAE 15 em )2 P35 AH [R) B (8] 0935 3R A
Sy H L TAE 3 em )2 IHGET 4 6.8 F1 10 A4~ H J5 ,4 Ff
mIAE 3 A0+ 5 ARBTE 1A+ B 40 L B L THE 15 em
- J2 r R [R) B R) A 3 ) R A b, O HL 7
3 em HJEZHHE 6.8 F 10 4N A J5 BRI SE MG
FhFE 4l 2 K THE 15 em )2 Ao 3R AR [A] B
] BTG J1 R A 4 L

F4 FRLEPRABREFHERBRESFEFEERX 3IRF S REAMTFED LALLER (X2SE)
Table 4 Comparison on viable seed percentage of the fifth progenies of the third backcross generation between herbicide-resistant transgenic
Brassica napus Linn. and wild B. juncea (Linn.) Czern. in different soil layers ( X+SE)

ATRIBHE] 3 em 4 J2 P 935 J1FHF 4 /%)

Viable seed percentage in 3 c¢m soil layer at different times?

1 1)
Sample” BB 241 ey 61~/ 8§ 4~ 1041
Before burying Two months Four months Six months Eight months Ten months
w 100. 0+0. Oa 97.0x6. Oa 95. 0+5. 0a 83.0+3. 8a 80.0+3. 3a 79.0+£2. 0a
BC3mF6R 100. 0+0. Oa 91.0+3. 8a 75.0+6. 0b 76.0+3. 3ab 75. 0+5. Oab 66. 0+5. 2b
BC3pF6R 100. 0+0. Oa 91.0+7. 6a 72.0+7.3b 72.0+5.7b 66. 0£5. 2¢ 64.0+5.7b
BC3mF6L 100. 0+0. Oa 96.0+£3. 3a 78.0+4. 0b 78. 0+6. 9ab 71.0+7. 6be 69. 0+6. Ob
BC3pF6L 100. 0£0. Oa 95. 0+6. Oa 80. 0+3. 3b 77. 0+2. 0ab 76. 0+3. 3ab 70. 0+5. 2b
v 1) REIE 15 em 3J2H 095 IR FE 48/ % Viable seed percentage in 15 em soil layer at different times?
Sample” LG 24 A 4 A 6 A 8 11 104
Before burying Two months Four months Six months Eight months Ten months
A\ 100. 0+0. Oa 100. 0+0. Oa 97.0+3. 8a 94.0+7. Ta* 86. 0+2. 3a* 83.0+2. Oax*
BC3mF6R 100. 0+0. Oa 98. 0+4. Oax* 87.0+2. Ob* 85. 0+6. Oax 83.0+3. 8ax 78. 0+5. 2ax*
BC3pF6R 100. 0+0. Oa 95.0+6. Oa 89. 0+5. Oab* 87.0+5. Oax 82. 0+5. 2ax* 77.0+3. 8ax
BC3mF6L 100. 0+0. Oa 100. 0+0. Oa 91. 0+8. 3ab=* 92.0+7. 3ax* 86. 0+£6. 9a* 81. 0x6. Oax*
BC3pFo6L 100. 0+0. Oa 97.0+£3. 8a 93. 0+6. Oab* 88. 0+3. 3ax* 87.0+3. 8ax* 81. 0+3. 8ax*

I>VV; Wi 373% Wild Brassica juncea (Linn.) Czern.; BC3mF6R . BURCH B L DI SR 5 P A IR SRR 1) 158 3 UF 5 4R The fifth progeny of the
third forward backcross generation between glyphosate-resistant transgenic B. napus Linn. and wild B. juncea; BC3pF6R; PUBLH s 5 K = 5 B
PSRRI IE 2E 3 f8F 5 8 The fifth progeny of the third reverse backcross generation between glyphosate-resistant transgenic B. napus and wild
B. juncea; BC3mF6L: U T % 5 R b= 5 B A= I+ 32 1E ] [l 32 3 f4F 5 18 The fifth progeny of the third forward backcross generation between
glufosinate-resistant transgenic B. napus and wild B. juncea; BC3pF6L: HuRE T B Rl =% 5 B A= Jr 3 ) 1] 1132 3 /4F 5 fX The fifth progeny of
the third reverse backcross generation between glufosinate-resistant transgenic B. napus and wild B. juncea.

2) [7] %) o A 5] B8 /NG b 27 A R Ta] 7] — -+ )2 & RE S Tl (ﬁﬁﬂ%ﬁﬁtt%%ﬂ%( P<0.05) Different lowercases in the same column indicate
the significant ( P<0. 05) difference in viable seed percentage among different samples in the same soil layer at the same time; * ; A TR ] ] —AE 5

BTG ST E 4 HeAE 3 A1 1S em 1JZ A1 25 5 8 3 (P<0. 05) The significant (P<0.05) difference in viable seed percentage of the same sample in

3 and 15 em soil layers at the same time.

3 i msEib

SRR A X T A A AR G A AR R R R
FEOR A VE T RN AR T 1 — R 43, A
PRI, ASBIT T2 2R ZR W . B P [R] S 4, 3
15 em 2 87 A2 1 5 L 45 [l 58 e AR 6 0 /b5
I HCRMACRE R 3, 32 PR D B R N [ S 4, Ao
THEAF B E TR Y AW AE, S EGE IR T H 23 LR

F&. 73 A1 15 em 2P HGE 10 DN H G, & W2 G
FRIGTE JIFhF 53 LUAEAE 25 53X P R 55 5% FE DR i 58
Je AR B L PR B ] A 563

WFgE M . + 2R BE XY R T30 AT R KR
Mt FE 15 em )2 P HE 6.8 A1 10 A, %
12 S AR G F1 R B 4 b 3 = TAE 3 em )2
LA [7) s 180 (4358 b7 B 4 b, DA BH - S R i
XL 53% 71 2 i DL 9 S 5 B A 0 S D 58 e AR A b
WA BEEW, WA 55 R E S T 15
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WFIE 2 B0, 5 S DRI S b T A O R Bz inads P i
Oy e kit , Hk i Bl 7 n 7 3 WP AR 16 Z24F T
FERG A0 R BE DR 3 1 A AR S IR T
WAL MRS B EP A T A, FEUR A T R S A
[ 2 Qe e N 1 HOAE 3 em )2 PG
10 N5, BCIpFAL (B T i 3 R i 52 15 B9 A6 JF
SR 3 3 AF 3 AR) WS 1 BT A A H AR
(33.00%) . {HT BC3pF3L(FLHE T ks e K32
SEPAEIT R 0 52 3 AR 2 AR spk T e A E
1 JTRILIH 1) BC3pF4L #1125 Fh Fi% A+
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AR
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