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Analysis on the Resistance of Cruciferous Vegetable Crops and Their
Wild Relatives to Diamondback Moth

ZHANG Xiao-hui, QIU Yang, WANG Hai-ping, SONG Jiang-ping, SHEN Di, LI Xi-xiang
(Institute of Vegetables and Flowers ,Chinese Academy of Agricultural Sciences/ Beijing Research Station of Vegetable Crop
Gene Resource and Germplasm Enhancement ,Ministry of Agriculture , Beijing 100081 )

Abstract ; Diamondback moth is one of the most destructive pests of cruciferous vegetables and causes great eco-
nomical lost annually. The shortage of resistant plant resources has hindered the insect-resistant vegetable breeding
progress. In this study,the resistances to diamondback moth were analyzed among the 218 accessions,which belonged
to 42 crucifer species and were collected from 10 different countries by the national mid-term gene bank for vegeta-
bles. The resistance level distributed almost evenly from highly resistant to highly sensitive, except that the extremely
resistant or sensitive resources were rare. Significant differences in resistance were found between genus, species,
and varity. Even in same species, the resistant levels of accessions were widely distributed. In general , the cultivated
resources showed higher resistance compared to the wild species on average ,but wild species contained more high-
resistant accessions. The north Europe and several other areas were the places being rich in resistant resources. By
the present study,a total of 19 resistant resources were screened out, including four extreme high-resistant acces-
sions. These materials would be valuable and useful in future vegetable breeding and anti-insect gene discovery.
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Table 1 The resistance level of 218 cruciferous vegetables and wild relatives to diamondback moth

Yy JEE i G HER Yrkh JE 7 4 G HeEg ]
Species Origin ~ Accession Pest damage grade || Species Origin ~ Accession Pest damage grade
Brassica barrelieri TRRA I 1618 5+0.83 Fx [ 8 4.5+1.55
WRAMIE 1619 4 £0.59 Capsella bursa-pastoris I 9 3.3+1.18
AR 1620 1.7 0. 14 o 10 2.3+0.94
Ho g g WAL 1596 120 T 11 6 0.98
B. fruticulosa WAFE 1598 3.7 +0.96 Rl 12 7.3+0.79
BWAH 1599 1.7 £0.48 i 13 4.3+1.31
RAH) . 1600 10 [ 14 1.2 +0.78
Y WORFL 1588 1.320.34 [ 15 3.8+1.48
B. insularis WA 1589 1.7 £0. 48 T 16 1.5+0.49
WAFT. 1590 2.3 +0.96 WARFIW. 1605 6 +0.59
ZEh A WA 1591 0.7 £0.24 BRI 1606 5+0.83
B. montana WAFE 1592 1+0 BWKRHTE 1607 7£1.44
BAFIT 1593 1.3 +0.64 FEEE 1609 5.7 £0.48
AR EpJE 826 4.321.25 FEMERE 1610 5+1.18
B oleracea var. botrytis Ep 827 3.2+0.93 L3 BKHW 1601 3£2.17
BN 828 10 Cardaria draba BRI 1602 50
1) 829 1+0.59 WAFI 1603 4.3+1.27
E1);°3 831 2 +0.59 WA 1604 * 0+0
EpE 832 2.3+0.68 s WAMT 1569 2.3£0.48
E[pE 833 50 Crambe abyssinica WRFITE 1570 6.3 £0.48
EE 834 2+0.7 WAFW. 1571 5.7 +£0.96
B2 W 1244 5.7 +0.96 WA 1572 6.3 =0.48
L W 1245 6.3 +0.48 WAFW. 1573 5+0.83
e 1246 * 0=0 WA 1574 6.3 £0.48
e 1247 3+0.83 WRFE 1575 6.3 £0.48
WZ W 1248 5.7 +0.48 WAFL. 1576 2.3 +0.96
2 W 1249 6.3 +0.48 WARFIW 1577 3.7 +0.48
b=will 1251 70 WAFW. 1578 6.3 £0.48
BRA 1252 8 +0.59 WA 1579 7.7 +0.48
BRI 1253 30 WAFW 1580 5.7 +0.96
Ep 1519 70 MAFT. 1581 7 +0.83
Ep 1520 70 WA 1582 3£0.83
EpE 1521 2.7 +0.34 BRFE 1583 6.3 £0.48
EpEE 1522 50 RS e 3" 0.8+0.8
B 1523 2x0.46 Eruca sativa (e 4 00
Ep g 1524 4.3 £0.96 1 [ 5 1+0.44
Hix EpRE 835 70 e 6" 0.5+0.22
B. oleracea var. capitata EnE 837 50 eI 7 0.8 +0.47
1) 838 5+0.83 BXH 1536 4.3 +0.48
HEE PHEEA 1527 10 Cieg 1537 2+0.59
B. oleracea var. italica [iigsi % 1528 1.8 £0. 46 R 1538 3.7£0.48
PPEF 1529 1.720.48 BRI R TR WA 1624 120
VPR 1530 4.3 +0.48 Isatis tinctoria WARFIW. 1625 2.3 +0.48
i 1531 70 WA 1626 5+1.17
PP 1534 0.8=x0 AN Lk 809 1£0.72
s 9559055 1202 5+0.83 Raphanus sativus [iigsi ¥R 810 3+0.83
B. rapa 2 1203 5.7 +0.48 VB 817 1.7+1.2
L W 1204 50 ol 923 6.3 £0.48
FETER 1205 3.8 +0.95 e 1216 5+0.83
TEPER 1206 4 +0.59 L2555 1219 1.6 £1.27
] 7Y i 1210 1.4 +0.63 &2 W 1227 2.7+1.04
g )i 1507 90 R W 1229 3.7 £0.48
PP 1508 50 e 1230 3+£0.83
REP)I 1509 5.7+1.27 PETER 1239 3+0
FEPERE 1510 1+0 RETEE 1240 3.7 £0.96
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F1(%)
YrFp JE G HE G Yy JL7 5 HE )
Species Origin ~ Accession Pest damage grade || Species Origin Accession Pest damage grade
g R 1512 120 # h HEP 1493 3+0.83
B. rapa BRI 1513 0.5£0.29 Raphanus sativus [ P 1494 2.3+0.48
p P
WARFIE 1514 3+0 RETVEE 1495 2.3+0.48
rPEWAL 1515 120 EVER 1496 3.7 +£0.96
YNEE= E BI2-1* 0.67=0.33 BARAE 1501 1.7 +0.48
B. chinensis i BI2-11 320 BWRAE 1502 5.7 +0.96
] B12-12 310 rPEMIdE 1503 310
i BI2-13 1£0 [EP WAHT 1545 70
[ B12-14  1.33+0.88 Sinapis alba WAFT. 1546 7.7 £0.48
i BI12-16 3+1.15 AR, 1547 5+0.83
i BI2-17  2.33 +0.67 WARFIW. 1548 1.8 +0.74
] B12-18 30 WAFW 1549 9+0
] B12-19  2.33 +0.67 WAFW 1550 6.3 =0.48
rrE BI12-2 1.33 £0. 88 KA 1551 6.3 £0.48
] BI2-23  2.33 +0.67 WAHW. 1552 4.3+0.96
T BI12-25 1.67 £0.67 WARFIW. 1553 5+1.17
[ B12-27  3.67 £0.67 BWRA 1554 6+0.7
FE BI2-28 1.67%0.67 W BWRFIE 1612 30
] B12-29 3+1.15 S. arvensis WAF 1613 3+0.83
hE B12-3* 0.67 £0.67 WAFW 1614 4.3+1.27
o BI2-3 2.33 £0.33 WARFIW. 1615 420.7
R BI2-30  1.67%0.67 P A W 1559 70
i B1231*  0.67+0.33 Sisymbrium orientale WAFT 1560 0.8 £0.49
i B12-31 1.33 +0. 88 BWAHW. 1561 10
T B12-36 4.33 £0.67 WA 1562 3.4+1.37
i Bl12-4 1.33 £0. 88 AR 1563 210
i B12-40 4.33 £0.67 WAFL. 1564 120
TE BI2-41 2.33£1.33 v WA AR [LEi% 2 1.33 0. 54
o B12-44 2.33£0.67 Undetermined wild crucifer [EE 17" 0.83 =0. 46
i B12-48 120 (IR 18 1+0.43
] BI12-49 1.67 £0.67 VR 19* 0.83 £0. 16
] BI12-5 10 iz 20 1.17 +0. 39
T B12-53 30 P 21 1.33 +0.55
i B12-58 30 i 24 2.67£0.6
T BI12-6 1+0 iR 26 2+0.44
o B12-7 10 PEHE 27 3.83 +1.37
i B12-9 4.33 +0.67 [ipioZn 28 1.33 +0. 86
WA 1622 6.3+1.27 LRIz 906 1.67 +0. 48
P WA 1632 5+0 PHBEA 909 1.67 0.48
B. ruvo WAF 1633 520 VB 912 1.67 +0. 48
WA 1634 0.5+0.29 VEHEF 913 2.67 +0. 63
AR 1635 1+0 FEPET  brall-l 5+1.01
B. elongata WAFHT 1567 7+0.83 JKESF WA 1557 2.7£0.34
WRFE 1568 6£0.6 Hirschfeldia incana WA 1558 5.7 +0.96
B. incana WARFE 1584 5+1.18 A= LIESE b 4.3£0.97
WRF AR 1586 3+0.83 Orychophragmus violaceus et h 4.3+0.65
B. cretica TRAF] 1585 2.3+0.48 Carrichtera annua % 312 1628 7.7 +0.48
I¥ 3 B. juncea FEI 1516 50 BITIT Chorispora tenella BRI 1543 5+0.83
B. maurorum WRFAW 1621 5.6 £0.96 FITIMEE Conringia orientalis — WKFIE 1637 0.8 +0.49
B. oxyrrhina TR 1616 6.3+1.27 ThATER Lepidium sativum =wNil| 1535 3+0
B. souliei BWAHIT 1630 2+0.59 KL 2 Matthiola longipetala. KA. 1636 3.7£0.96
FE W Camelina sativa TRAF] 1611 1.5+0. 88 Moricandia arvensis b5 312 1623 1.3+0.52
IIZF Barbarea vulgaris Pz B4.3* 0.7+0.24 " 433F Diplotaxis muralis BRI 1555 1.7+0.82
FHE B44-1* 00 WAHE 1556 1.7 £0.48

CLPUHBEIE T RETR

* :Resistant resource, ** ; High-resistant resource



2 1

TRIGERE S 5 AERPR A B2 S B A A G R BT IO /NS AL S BT

233

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 24 26 27 28 b h

4000008 SEOODE 9G2S 99000

900008 C‘*%%Ogﬁg BS0000:E S

20002009 OXR+ LAY ooooaogoa

tesssees 220 TSag So0ss8ass
gy 9w ¥ ‘

W TEXEX 'R TR 33’@«3&%‘5‘@

1~28 X b .h HEEmS

1-28 and b,h are the accession numbers
1 MEENEHEE
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Fig. 3 The distribution of pest damage grade among crucifer species
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Table 2 The national distribution of resistant resources
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orea
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