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Risk assessment on gene flow from transgenic oilseed rape to different
wild Brassica juncea based on the compatibility and fitness of F,

WANG Jian YAN Jing ZHANG Qinling ZHENG Aigin QIANG Sheng LIU Linli FU Jianguo SONG Xiaoling”

( Weed Research Laboratary Nanjing Agricultural University Nanjing 210095 China)

Abstract Objectives In order to assess the potential gene flow from herbicide—resistant transgenic oilseed rape to different wild
Brassica juncea. Methods The fully seeds per silique was counted after hand—pollination using 17 populations of wild Brassica
Juncea as maternal parent and glyphosate—resistant or glufosinate—resistant transgenic oilseed rape as paternal parent. The transgene
transmitted frequencies to F, and fitness of F| were evaluated. The emergence rate and surviving rate after herbicide selection of the
F, progeny obtained in the field were tested. Results Hand-pollination produced at least 8 full seeds per silique. All F, showed
resistance to glyphosate or glufosinate. F, plants grew well both in the greenhouse and field produced no seeds under self-pollination
in greenhouse while produced 35.42-147.00 siliques per plant and 0.19-0.78 full seeds per silique in the field. Finally the
composite fitness of majority I, was similar with that of their respective female parent. Furthermore more than 20% seeds of F,
progeny germinated and approximately 8.33%~77.78% seedlings of F, progenies demonstrated resistance to the herbicide. Conclu—
sions It is possible and similar of gene flow from transgenic glyphosate— or glufosinate—resistant oilseed rape to different wild
B. juncea. Such ecological influence should not be ignored.
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Table 1 Population of wild Brassica juncea and collection sites

No. Location Abbreviation Latitude( °N) /Longitude( °E)
1 Maoshan Jurong Jiangsu JSMS 31°57°/119°10°
2 Nantong Jiangsu JSNT 31°01°/120°51~
3 Meishan Sichuan SCMS 30°04°/103°50°
4 Hanzhong Shaanxi SXHZ 34°14°/109°03"
5 Xi‘an Shaanxi SXXA 33°05°/107°01"
6 Xining Qinghai QHXN 36°34°/101°49°
7 Hualong Qinghai QHHL 36°06°/102°16°
8 Shiyan Hubei HBSY 30°21°/114°51°
9 Jingzhou Hubei HBJZ 31°02°/112°12°
10 Ezhou Hubei HBEZ 31°40°/117°40°
11 Chaohu Anhui HBCH 31°40°/117°44"
12 Chuzhou Anhui AHCZ 32°187/118°18°
13 Luoyang Henan AHLY 34°39°/112°24"
14 Zhoukou Henan HNZK 33°227/114°22
15 Jinhua Zhejiang ZJJH 29°047/119°39°
16 Yueyang Hunan HNYY 29°37°/113°01°
17 Guiyang Guizhou GZGY 26°28°/106°30"
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Table 2 Silique length and full seeds per silique of wild Brassica juncea under self-pollination

and crossing with herbicideresistant transgenic oilseed rape

/em /em
Self-pollination or Silique Full seed number Self-pollination or Silique Full seed number
crossing length per silique crossing length per silique
JSMS 3.83¢ 13.44* HBEZ 4.25° 13.94%
JSMSXL 3.66° 12.43¢ HBEZXL 3.47¢ 12.27°
JSMSXR 3.85% 13.03* HBEZxR 3.90 14.14*
JSNT 3.81* 14.16* AHCH 4.21* 13.35¢
JSNTXL 3.53¢ 13.53* AHCHXL 3.98* 12.88*
JSNTxXR 3.39¢ 13.39¢ AHCHXxR 4.01* 13.34¢
SCMS 4.44* 12.67¢ AHCZ 3.72% 13.99¢
SCMSxL 3.75" 10.16* AHCZXL 3.26* 12.04*
SCMSxR 3.87" 10.57¢ AHCZxR 3.27* 11.51°
SXHZ 4.10* 15.61° HNLY 4.24* 19.14*
SXHZxXL 3.70* 13.21° HNLYXL 3.62" 15.52¢
SXHZxR 3.64" 13.8a" HNLYXR 3.60" 15.90°
SXXA 3.45% 12.44* HNZK 4.24* 13.23¢
SXXAXL 3.57¢ 13.48* HNZKXL 3.64" 9.77"
SXXAXR 3.62° 12.44* HNZKxR 3.55" 9.10"
QHXN 3.03* 11.83* Z]JJH 4.16* 14.80°
QHXNXL 3.50° 14.82¢ ZJJHXL 4.17° 13.58¢
QHXNxR 3.46* 13.51° ZJJHXR 3.88* 12.64"
QHHL 3.32¢ 12.11* HNYY 3.98* 14.71*
QHHLXL 3.06* 12.46* HNYYXL 3.52" 11.14*
QHHLXR 3.16* 12.98* HNYYxR 3.53" 11.43*
HBSY 3.31* 12.47¢ GZGY 4.41° 12.28¢
HBSYXL 3.02¢ 11.06* GZGYXL 4.07¢ 9.10"
HBSYxR 3.23¢ 11.94* GZGYXR 3.93* 8.19"
HBJZ 4.23* 17.93*
HBJZXL 3.61" 13.84°
HBJZxR 3.81° 15.38*
1) xLL xR i 2) ( P<0.05)

Note: 1) XL, means glufosinate—resistant transgenic oilseed rape as male parent XR means glyphosate-resistant transgenic oilseed rape as male parent.
2) The data followed by different lowercase letter in the same femal parent are significantly different( P<0.05) . The same as follows.
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Fig. 1 Detection of the epsps gene and pat gene in F,
A: M. DL2000 marker; 1. Wild B. juncea; 2. Glyphosate—esistant transgenic oilseed rape; 3 ~6. F;( JSMSXR) ;
7~10. F,( SCMSXR) ; 11~ 14. F ( QHHLXR) ; 15~ 18. F,( HBEZxXR) ; 19~22. F,( GZGYxR) .
B: M. DL2000 marker; 1. Wild B. juncea; 2. Glufosinate—resistant transgenic oilseed rape; 3~6. F,( JSMSXL) ;
7~10. F,( SCMSXL) ; 11~14. F,( QHHLXL) ; 15~ 18. F,( HBEZXL) ; 19~22. F,( GZGYXL) .
3 F, ( )
Table 3 Plant height of wild B. juncea and F, between wild B. juncea and herbicideresistant
oilseed rape( self-pollination in greenhouse)
F, Wild B. juncea or F, /em  Plant height F, Wild B. juncea or F, /em  Plant height
JSMS 118.20° HBEZ 89.00"
F,( JSMSxL) 111.40° F,( HBEZxL) 108.40°
F,( JSMSxR) 125.25° F,( HBEZxR) 123.20°
JSNT 90.60" AHCH 116.00"
F,( JSNTXL) 103.75% AHCHXL 141.20°
F,( JSNTxR) 108.80° AHCHXR 138.60%
SCMS 75.94" AHCZ 92.60"
F,( SCMSxL) 126.80° F,( AHCZXL) 109.20°*
F,( SCMSxR) 133.00° I ( AHCZXR) 108.80°
SXHZ 122.00° HNLY 116.33%
F,( SXHZxL) 118.60* F,( HNLYXL) 118.20°
I';( SXHZxR) 136.80° F;( HNLYxR) 124.60°
SXXA 105.92> HNZK 107.60"
F,( SXXAXL) 125.50° I, ( HNZKxL) 133.80°
F,( SXXAXR) 120.17° F,( HNZKxR) 144.80°
QHXN 136.60° ZJJH 115.27"
F,( QHXNxL) 126.00° Fy(ZJJHXL) 156.66°
F,( QHXNxR) 123.60* Fi( ZIJTHXR) 157.80°
QHHL 133.20° HNYY 137.00%
F,( QHHLXL) 130.60* F,;( HNYYXL) 122.75¢%
F,( QHHLxXR) 131.80° F,( HNYYxR) 137.00°
HBSY 100.00" GZGY 117.75°
F;( HBSYXL) 119.00° F( GZGYXL) 111.40°
F,( HBSYxR) 123.20° F( GZGYXR) 119.00°
HBJZ 117.80°
F,( HBJZXL) 121.00°
F,( HBJZXR) 127.20°
23 F,
4 : F, o 7 ( SCMS.SXXA.HBEZ.AHCH.AHCZ.HNZK
7JJH) 2 F, 2 ( JSNT SXHZ)
F, F, o F,

35.42~147.00 o F,
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Table 4 Fitness of wild B. juncea and F, between wild B. juncea and herbicide-resistant

oilseed rape( open-pollination in field)

F, /cm /g /cm
Wild B. juncea or I, Plant height Silique number per plant Dry aboveground biomass Silique length Seeds number per silique Composite fitness
JSMS 124.08" 202.67° 12.05° 3.54° 16.37% 1.00°*
F;( JSMSXL) 128.08* 57.50" 11.09* 1.91° 0.53" 0.56*
F,( JSMSxR) 120.50° 48.00" 12.48¢ 2.17" 0.42" 0.58*
JSNT 92.62" 207.35° 19.67° 3.59° 16.80° 1.00°
F,( JSNTxL) 106.31% 44.33" 13.39" 2.53" 0.35" 0.55*
F,( JSNTxR) 118.00* 59.33b 17.67% 2.70" 0.61" 0.65*
SCMS 58.75" 55.58" 4.19" 3.22¢ 11.49° 1.00*
F;( SCMSxL) 106.05* 45.25° 8.52° 2.28° 0.57" 1.08°
I;( SCMSxR) 101.53% 54.97° 8.69° 2.71° 0.54" 1.14°
SXHZ 102.00" 207.08* 18.80° 3.52¢ 15.55% 1.00*
F,( SXHZxL) 109.25% 119.58" 11.77" 2.55" 0.78" 0.61°
F,( SXHZxR) 113.30* 93.60" 14.83% 2.67° 0.57" 0.63*
SXXA 105.92" 249.44° 19.09° 3.77° 15.46° 1.00°
F,( SXXAXL) 125.50° 72.08" 20.72° 2.61" 0.81" 0.66*
Fi( SXXAXR) 120.17* 80.92" 17.48* 2.820 0.51" 0.63%
QHXN 93.35° 162.63° 10.92¢ 3.25¢ 15.28° 1.00*
Fi( QHXNXL) 103.67* 40.33" 9.26* 2.36" 0.53" 0.59°
F;( QHXNXR) 106.30° 42.67" 8.06" 2.65" 0.31" 0.60*
QHHL 123.33% 129.33° 11.86° 3.45° 14.97 1.00°
F,( QHHLxL) 119.58% 35.42° 11.17¢ 2.23" 0.38" 0.57*
F;( QHHLXR) 109.00* 40.00" 7.50* 2.42° 0.23" 0.51°
HBSY 108.08" 193.83" 16.78" 3.49° 17.56% 1.00*
F;( HBSYXL) 113.44* 70.33" 13.42¢ 2.05" 0.74" 0.57°
F,( HBSYXR) 113.67¢ 69.22" 12.03* 2.53% 0.68" 0.58°
HBJZ 73.00° 168.13% 8.80° 3.64° 17.85% 1.00*
F,( HBJZxL) 91.67° 48.67" 8.21° 2.24¢ 0.26" 0.62°
F,( HBJZXR) 105.88* 46.03" 12.12° 2.61° 0.29" 0.77*
HBEZ 58.38" 111.75° 4.99" 3.21° 12.21% 1.00*
F,( HBEZXL) 90.00* 58.50" 11.58° 2.08° 0.58" 1.02¢
F,( HBEZxR) 102.87° 55.52P 12.16% 2.50" 0.32" 1.10°
AHCH 80.67" 184.67° 14.04* 3.68° 13.22¢ 1.00*
F;( AHCHXL) 106.00* 48.75" 13.27¢ 1.89" 0.31° 0.61°
F,( AHCHXR) 107.00* 68.58" 12.66° 2.34" 0.19" 0.65*
AHCZ 74.33" 227.00° 10.98* 2.73% 14.04* 1.00°*
F,( AHCZxL) 117.22% 43.220 13.85¢ 1.71¢ 0.41" 0.74*
Fi( AHCZxR) 108.56" 68.44" 12.70* 2.26" 0.42" 0.76*
HNLY 102.83" 179.83" 15.39° 3.04° 15.39% 1.00*
F;( HNLYXL) 99.50° 45.39" 13.43° 2.18" 0.31" 0.57*
F;( HNLYXR) 116.13* 83.60" 12.96* 2.46" 0.75" 0.66*
HNZK 101.08" 259.25° 15.56" 3.33¢ 16.82° 1.00*
F,( HNZKxL) 131.00* 106.61" 24.08* 2.10° 0.61" 0.78*
F;( HNZKXR) 140.94* 100.70" 25.57° 2.44> 0.59" 0.84*
ZJJH 107.90" 272.60° 19.95° 3.62° 17.98° 1.00°
F( ZJJHXL) 158.00° 147.00" 17.96 2.43 0.76" 0.72°
F,( ZJJHXR) 150.33° 125.08" 16.13° 2.44° 0.63" 0.67°
HNYY 107.29° 232.05° 20.48° 3.95¢ 15.38° 1.00*
F,( HNYYXL) 125.94* 44.06" 17.02° 2.32% 0.47" 0.56*
F;( HNYYXR) 118.73% 46.10" 15.24° 2.48" 0.41" 0.54*
GZGY 127.17* 253.34° 18.98* 4.06* 14.92° 1.00°*
F( GZGYxL) 105.44* 85.67" 13.14% 2.35" 0.30" 0.49"

F,( GZGYxR) 101.11* 89.39" 13.92° 2.65" 0.27" 0.51"
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Table 5 Emergence rate and surviving rate after herbicide selection on progeny of F, between wild

B. juncea and herbicideresistant oilseed rape

F, 1% 1% F 1% 1%
Wild B. juncea or F, Emergence rate Surviving rate Wild B. juncea or F| Emergence rate Surviving rate
JSMS 85 HBEZ 94
PF,( JSMSXL) 840 39.29 PF,( HBEZXL) 56" 53.57
PF,( JSMSxR) 59> 14.48 PF,( HBEZxR) 820 32.94
JSNT 98" AHCH 95*
PF,( JSNTxL) 74" 43.24 PF,( AHCHXL) 76" 41.36
PF,( JSNTxR) 48°¢ 21.43 PF,( AHCHxR) 86" 42.31
SCMS 88" AHCZ 91*
PF,( SCMSxL) 54" 77.78 PF,( AHCZXL) 73> 42.11
PF,( SCMSXR) 50 76.00 PF,( AHCZxR) 65" 32.35
SXHZ 91* HNLY 84"
PF,( SXHZXL) 48" 41.67 PF,( HNLYXL) 70" 60.00
PF,( SXHZxR) 842 28.40 PF,( HNLYxR) 59> 36.67
SXXA 93¢ HNZK 91*
PF,( SXXAXL) 70> 12.86 PF,( HNZKXL) 58P 48.28
PF( SXXAXR) 59> 8.62 PF,( HNZKxR) 93¢ 45.98
QHXN 90" ZJJH 83
PF,( QHXNXL) 64" 71.88 PF,( ZJJHXL) 82 43.00
PF,( QHXNxR) 51 60.00 PF,( ZJJHXR) 73 18.75
QHHL 89 HNYY 92
PF,( QHHLXL) 62" 70.97 PF,( HNYYXL) 720 8.33
PF,( QHHLXR) 62° 30.43 PF,( HNYYxR) 78% 31.40
HBSY 98" GZGY 78
PF,( HBSYXL) 73b 62.50 PF,( GZGYXL) 20" 75.00
PF,( HBSYXR) 98¢ 55.05 PF,( GZGYxR) 24b 74.29
HBJZ 84
PF,( HBJZxL) 82° 46.67
PF,( HBJZxR) 73% 38.89
P o P means progeny.
3
( AACC) ( AABB)
. 23-26
( B. napus) ( B. juncea)
M 17 2
2 2
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