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Inter generic Crosses between Eruca sativa Mill. and Brassica Species
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Abstract : Crosses were made between Eruca sativa Mill. and Brassica napus, Brassica juncea and Brassica rapa and the
parent meterid s were sefed. Totaly 15 990 gtigmaswere pollinated and 1 257 pods, 711 pollinated seeds and 675 R plants
were obtained. The pods st rate and competibility index were 7.86 %, 0. 045 regectivdy. All the R plants showed the
same norphologica characters as their femdle parents, which suggested that i was metrocli nous hybrid and the crosses be-

tween E. sativa Mill. and B. napus, B. juncea and B. rapa were highly inconpatible. The rdics of abortive embryos
coud befound in nog of the pods developed from the digant crosses between Brassica and Eruca, and they were posshbly
the hybrid embryos. The hybrid embryos sopped growth 9 days &ter pollinated. The poller stigma binding , germination of
pollen grains and the gronth of pollen tubes in the suface of digma and style were observed under fluorescent microsoope.
The results showed that the binding degree and germinating rate of pollen grain were weakened when E. sativa Mill. was
pollinated with B. napus and the binding degree and germinating rate of pollen grain varied on the cross direction. The
pollen of B. napus was hardy ever observed hinding to the gigma of E. sativa Mill. which was used as femde parert.

The cdlose could be found eadly deposting in papillose cdlswhen both B. napus and E. sativa Mill . were used asfe-

mele parent. It was suggested that the inconpatible reaction caused by pollen gigma interaction could be the one of main
barriers o intergeneric crosses between E. sativa Mill. and Brassica crops.
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Tablel  The materials used in the sudy
Name o the ecies Nudlear gerome Chronpsome number The cultivars used in the gudy
AA n=10 3 (Longyou 3) , 4 (Longyou 4)
B. rapa - (Wuwve Xiaoyouca) , 96m198, 97CF41 * , 97Q-6
B. napis AACC n=19 2 (Longou?2) , GB51A °
B. juncea AABB n=18 1 (Gajiel) , (Huangie)
EE n=11 (Quanghe Yunjie) , (Jingyuan Yunjie) ,
E. sativa (Yuzhong Yunjie) (Yonging Yuniie) , (Qingcheng Yunjie)
Note: “CMSlines.
1.2 , F
1.2.1 1.2.4
1 1 2 1
400 450 10d, , 1246812 16
, 24 48 72 120 h, 20 : (
s =31 1h, 70 % 8
nol /L NaOH 12h, ,
= / x 100 % 0.1% ( 0.1 mol/L KsFOy)
= / 24 h, ,  Olympus BHF2
1.2.2 97Q6
12 8
2
10
100, 2.1 3
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Table2  Theratio of setting podsand compatibility index in the crosses o E. sativa and Brassica
Ratio of L /
Oross comtination po'\lﬁﬁ; . d“g o Sting Rl seds F;'e'dag’ Cb”ﬂg("”y No. o aborted
; pods( %) embryo/pod
digma
x B. rapa X E. sativa
X Wuwel Xieoyouca x QuangheYunjie 450 34.0 7.56 36.0 4.0 0.080 0.76
96m189 x 96m189 x Quanghe Yunjie 450 25.0 5.56 30.0 9.0 0.067 1.52
97Q-6 x 97Q-6 x Quanghe Yunjie 400 20.0 5.00 2.0 2.0 0.005 1.60
97Q6 % 97Q-6 xJingyuan Yunjie 400 60.0 16.50 21.0 35.0 0.052 1.92
4 x Longyou 4 xJingyuan Yunjie 450 45.0 10.00 54.0 2.0 0.120 3.49
3 x Longyou 3 x Yuzhong Yurjie 450 84.0 18.67 44.0 12.0 0.098 2.24
97CH41 x 97CH41 x Qingcheng Yunjie 1020 94.0 9.22 77.0 0.0 0.023 1.17
97CH41 x 97CH41 xJingyuan Yunjie 1050 187.0 17.80 2.0 3.0 0.010 0.68
97CH1 x 97CH41 x Quanghe Yunjie 1340 96.0 7.16 51.0 0.0 0.089 1.30
97CH1 x 97CH41 x Yuzhong Yunjie 1 000 215.0 21.50 6.0 6.0 0. 086 1.23
Tota 7 010 866.0 403.0 73.0 1203.00
Average 12.35 0.060 1.39
X E. sativa X B. rapa
x 4 Yuwzshong Yunjie xLongyou 4 450 0.0 0.00 0.0 0.0 0.000 0.00
x Quanghe Yunjie X Wuwei Xiaoyoucal 450 0.0 0.00 0.0 0.0 0.000 0.00
x 97Q-6 Quanghe Yunjie x 97Q-6 450 0.0 0.00 0.0 0.0 0.000 0.00
x 97Q-6 Jingyuan Yurjie x 97Q-6 400 1.0 0.25 0.0 2.0 0.000 0.00
x 4 Jingyuan Yunjie XLongyou 4 450 2.0 0.44 5.0 0.0 0.011 1.00
Tota 2 200 3.0 5.0 2.0 1.00
Average 0.14 0.002 0.33
B. juncea X E. sativa
x Ganjiel xJingyuan Yunjie 500 67.0 13.40 31.0 11.0 0. 062 0.67
Huangie % Jingyuan Yunjie 400 23.0 5.70 21.0 2.0 0.052 1.65
X Huangie X Yonging Yunjie 800 48.0 12.00 64.0 5.0 0.080 0.63
Tota 1 700 138.0 116.0 16.0 113.00
Average 8.12 0.068 0.82
X E. sativa X B. juncea
X 1 Jingyuan Yunjie X Ganjie 1 670 14.0 2.09 4.0 53.0 0.060 0.57
x Yonging Yunjie x Huangjie 800 19.0 4.27 50.0 34.0 0.063 0.53
Totd 1470 33.0 54.0 87.0 18.00
Average 2.24 0.037 0.55
B. napus X E. sativa
2 x Longyou2 x Yonging Yurjie 400 18.0 4.50 0.0 1.0 0.000 0.44
2 X Longyou2 x Jingyuan Yunjie 400 13.0 3.25 11.0 2.0 0.028 0.77
&B51A x &B51A x Yonging Yunjie 410 57.0 13.90 38.0 107.0 0.093 0.30
GB51A x GB51A xJingyuan Yunjie 800 49.0 12.25 72.0 36.0 0.090 0.28
&B51A x GB51A x Quanghe Yunjie 800 70.0 17.50 2.0 2.0 0.050 0.43
Totd 2 810 207.0 123.0 148.0 81.00
Average 7.37 0.044 0.39
x E. sativa X B. napus
x 2 Yonging Yunjie x Longyou 2 400 9.0 2.25 5.0 0.0 0.013 0.55
x 2 Jingyuan Yunjie x Longyou 2 400 1.0 0.25 5.0 0.0 0.013 0.00
Tota 800 10.0 10.0 0.0 5.00
Average 1.25 0.013 0.50
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Table3  Ovary devedopment comparison o sdfed pdlination and crossed pdlination between E. sativa and B. rapa
Days éter pollination(d)
Ovary Qoss 0 1 3 5 7 9 10 12
® Quanghe Yunjie © 100 108 111 112 163 192 205 250
x97Q-6 Quanghe Yunjie x 97Q-6 100 108 110 112 162 179 179 179
Length 97Q6 x 97Q-6 x Quanghe Yunjie 100 124 141 204 343 525 553 541
9706 © 100 124 142 238 459 747 819 845
® Quanghe Yunjie © 100 113 127 175 295 398 457 625
x97Q-6 Quanghe Yunjie x 97Q-6 100 120 124 178 296 376 376 376
Width 97Q6 % 97Q-6 x Quanghe Yunjie 100 117 134 143 224 284 298 298
9706 © 100 135 153 151 241 416 484 559
2.3 F. , ,
1999 X R ; F
: F , ,
711 F , 675 F F F
2000 F R
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Table4  Number of pdlen grainsattached to the sigma in different types o pdlination between B. napus and E. sativa
Hours gter pollination(h)
Gmbi nation 1 2 4 6 8 12 24 48 72 120
B naptssalf@ 19.7.0£6.6 ©.0+8.6 1R.0+16.4 122.0+27.7 174.4+43.9 20.2+209.1 28.0+8.19 173.0+16.6 1R0+27.0 43.0+10.4
* . 3.5+x1.5 4.2+2.0 44.0£10.2 83.2+9.5 89.8+17.7 95.6+11.5 70.2+9.2 60.0+13.0 52.0+8.0
B. napus x E. sativa
>.( 2.8+1.1 25+1.3 3.5+x1.5 6.8+2.4 20.5%+5.5 20.2+3.5 24.0+6.2 25.3+5.8 23.0+6.0 5.0+1.2
E. sativa x B. napus
E sa?ivasalf 10.0+3.5 15.0+4.6 32.4+7.1 50.3+8.2 83.0%+12.4 107.0+11.2 118.3+7.6 117.0+15.6 110.0+13.8 80.0+18.5
2.4.2 ( )4 8h 50% ( 28 12
x , h, ( 5, 3
, 24 h , ,
( 4 6 h
X , , 8h 24 48 h,
24 h , ( 6 ,
2h,
5
Table5  Number o germinated pdlen grainsin different types o pdlination between B. napus and E. sativa
Hours &ter pollination(h)
Gombi nation 1 2 4 6 8 12 24 48 72
B napusselfg 0.0 16.4+3.3 64.8+10.3 130.5+15.5163.0+14.3190.5+90.5 137.0+18.6 136.0+15.4 128.0+15.9
X
B. napus x E. sativa 0.0 0.0 0.0 0.0 0.0 0.0 8.8%+2.1 0.0 0.0
X
E. sativa x B. napts 0.0 0.0 0.0 0.0 0.0 0.0 7.5%1.8 0.0 0.0
Q 0.0 0.0 0.0 25.8+6.1 40.0%+5.6 69.0+16.2 88.0+9.5 78.0x14.5 75.0%+13.2
E. sativa odf
2.4.3 ,
X X
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8 12 h, ( 3); 24 48 h,
24 48 h, , ,
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6
Table 6  Number o pdlen tubesin the gigma in different types o pdlination between B. napus and E. sativa
Hours gter pollination (h)
Rollination 1 2 4 6 8 12 24 48
© 0.0 0.0 8.3+2.5 25.0+5.4 108.0+15.6 150.0+12.6 120.0+20.5 118.0%18.4
B. napus Hf
X
B. napsx E. safiva 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0£1.2
X
E. sativax B. naps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0+1.3
®
E sativa sdf 0.0 0.0 0.0 0.0 0.0 0.0 6.8+2.1 30.5+7.6
[17]
3 1
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, AA
' Smpon D R ,
1961 Rapistrum rugosum B. oderacea Draba lan-
cedlata Erucastrum gallicium ,
(1] ' , x
, 97Q-6 %
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[15] [16]
[13]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



42 31
, , [7] Eenink A H. Matronorphy in Brassica deracss L. . Differences in
parthrmogenes s ahility and parthnogened s inducing ability.  Euphytica,
’ 1975 ,23:435 - 444
' ! [8] Eenink A H. Matrorromhy in Brassica deracea L. . The irfluence
9d ! o tenperature , ddayed prickie pollination and growth regulaorson the
, number of metromorphic seed formed.  Euphytica, 1974 ,23:711 - 718
[9] Eenink A H. Matronorphy in Brassica deracea L. . Formetion of
_ homezygpus and heterzygous diploid products of gametogeness and
[18] ' quantitative genetica ressarch on metronorphic plants.  Euphytica,
1974 ,23:719 - 724
[10] Eenink A H. Matronorphy in Brassica deracea L. . Sudies on
quantitative charactersdf metronmorphic plants and their progeny. Eur
phytica , 1974 , 23:725- 726
[11] Savpon D R. Intergeric pollentgigma incorrpatibility in the cruci-
ferae. CanJ Genet Cytd , 1962 ,4:38 - 49
' [12] Meng JL ( ). Sudies on the intersedific compatibility of
References Brassica napus X B. oeracea . The pollen-pidil interaction and
early development of hybrids. Journal o Huazhong Agricultural Uni-
[1] , , versity ( ), 1987, 6(3) :203- 209
, 1999, 5: 1- 3(in Chinese) [13] Meng L ( ), Wu FS( ), Han FX( ). Irflu
[2] SunWC, Zhang T. Assessrent on drought tolerance of  Eruca sativa ence of gerotypes of femele parert on the interspecific crossability of
gerotype from rorthwestern China, 10" internationd rapeseed con- rgpeseed. Crop Research ( ), 1992, 6(2) : 28- 32
gess, Canberra, 1999. 217 [14] Meng JFL ( ). Sudes on pollerrpigil interaction between
[3] Sun WC( ), Quan CY( ), Zhang FW ( ) Brassica napus and its relative secies and genus. Adta Agronomica
Meng Y-X( ) LiuZG( ) Zhang T( ) Li X( Sinica ( ), 1990, 16(1) :19- 25
#1) Chen S Y( ). Gendtic diversty andyssd Yunjie ( Eruca [15] Gng ZH( ), He Y-K( ), Wang F( ), Li HJ
sativa Mill.) in China by RAPD marker. Sdentia Agricultura Sinica ( ). Sudieson pollenpiil interaction between cabbage and
( ) . 2003,36(11) :1248- 1253 Chinese cabbage. Acta Univ Agri Boreali-ooci dentalis (
[4] QanCY( ) L Li X( ) Li WeB( ) . Bioengineer- ) , 1992, 20(3) :1- 6
ing in Brassica Hants( ). Changsha: Hunan [16] Gng ZH( ), He Y-K( ), Wang M( ) Wang F
&i & Tech Press,1999. 217 - 233(in Chinee) (). Sudieson pollen-gigma interaction between Chinese cab-
[5]1 ZrangT( ), Sun W-C( ) . The advancement on the sudy bage and white mustard. Acta Agriculturae Boreali-oodi dentalis Sinica
o intergeneric croseesof  Eruca sativa Mill. and Brassica crops. Chi- ( ), 1994, 3(1) :35- 38
nese Journal d ail Crop Sdenoes ( ), 2003,25 [17] DumesC, Krox RB. Cdlose determrination of piil viahility and in-
(2) 1107 - 109 compatibity. Theor Appl Genet, 1983, 67(1) :1- 10
[6] Nishi' S, Kuriyama T, Hireoka T. Sudieson the breeding of crucifer [18] Agnitotri A, QptaV, Mdathi S. Production of  ErucarBrassica hy-

vegetables by intergecific and intergeneric hybridizetion. Bull Hort
Res Sta(Japan, sr. A) , 1964, 245 - 250

brids by embryo rescue. Plant Bresding , 1998, 104:281 - 289

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



