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Genetic Analysis on the Resistance of Different Radish
Germplasm to Black Rot
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Abstract ; Developing different resistant genes is the basis for the genetic improvement of crops durable resist-
ance. Two radish ( Raphanus sativus L. ) inbred lines resistant to black rot ( Xanthamonas campesiris pv. campestris )
(KB10Q-22 ,KB10Q-24) and one susceptible inbred line (KB10Q-33) were used to construct F, populations. Black rot
pathogen Xcc8004 was used to inoculate seedlings by leaf-cutting with spray method to identify the disease-resistance.
The inheritance of resistance to black rot was studied with a mixed model of major genes plus poly-genes using P, ,P, ,
F, ,and F,populations. The results showed that the inheritance of the resistance of the above two resistant lines was
different. The plants of F, generation from KB10Q-22 expressed resistant. Its genetic model was mixed two major genes
with additive-dominance-epistatic effects plus poly genes with additive-dominance-epistatic effects ( E_0O model ) ,while
the plants of F, generation from KB10Q-24 expressed susceptible ,and its genetic model was mixed one major gene with
additive-dominance effects plus poly genes with additive-dominance-epistatic effects (D_Omodel ). Major gene heritabili-
ties for the two crosses were 87.73% and 55. 64% ,respectively. The heritability was mainly dominated by major genes.
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Table 1 Grades of black rot symptom at seedling stage

5 Grade

0 FoARTRER
FEA K FLAL HRRERBE AR AR PEY R <3 mm
3 mm < KFLAE RIREEY R IR <6 mm

6 mm < KFLA R KIGBEY JRIRE <9 mm

9 mm < KFLAF KIREEY TR R E <15 mm
IRALAE IR PEY TR E > 15 mm
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Table 2 The AIC values of KB10Q-22 x KB10Q-33 and KB10Q-24 x KB10Q-33 under different genetic models

KB10Q-22 x KB10Q-33

KB10Q-24 x KB10Q-33

HE I BB 4K R K f AIC {H T Nk (RN g ) AIC 1
Model Max likelihood value AIC value Model Max likelihood value AIC value
A_l —-4230. 793945 8473. 587891 A_l —-4495. 640137 9003. 280273
A2 —-4527. 495605 9064. 991211 A2 —-4504. 0629838 9018. 125977
A3 —4243. 772949 8497. 545898 A3 -4609. 40918 9228. 818359
A_4 -4669. 376953 9348. 753906 A4 —-4561. 442871 9132. 885742
D_0 -4185. 243164 8386. 486328 DO —4472. 024902 8960. 049805
D_1 —-4204. 277344 8422. 554688 D_1 —-4475. 345215 8964. 69043
D2 —-4453. 694824 8919. 389648 D_2 —-4509. 18457 9030. 369141
D3 —-4453. 699707 8919. 399414 D_3 —-4495. 253906 9002. 507812
D_4 —4453. 699707 8919. 399414 D 4 —-4509. 193848 9030. 387695
C_0 —4446. 793457 8905. 586914 C_l1 —-4509. 186523 9028. 373047
C_1 —-4453. 697754 8917. 395508 C_0 -4506. 07373 9024. 147461
B_1 —-4130. 473145 8282. 946289 B_1 —4474. 342285 8970. 68457
B2 —-4172. 750488 8359. 500977 B2 —-4478. 202637 8970. 405273
B_3 —-4522. 363281 9054. 726562 B_3 —4486. 30127 8982. 602539
B_4 —4557. 234863 9122. 469727 B_4 —-4501. 068848 9010. 137695
B_5 —4181. 264648 8372. 529297 B_5 -4593.315918 9196. 631836
B_6 -4310. 385254 8628. 770508 B_6 -4593.315918 9194. 631836
E_0 -4109. 61084 8243.22168 E_0 -4468.370117 8960. 740234
E_1L -4106. 055176 8230. 110352 E_1 —-4468. 783691 8955. 567383
E_2 -4152. 077637 8314. 155273 E_2 —4475.36377 8960. 727539
E_3 —-4406. 312988 8818. 625977 E_3 —4482. 773438 8971. 546875
E_4 —-4406. 886719 8817.773438 E_4 —-4500. 40625 9004. 8125
E_5 —-4499. 828125 9005. 65625

E_6 —-4509. 195312 9022. 390625
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Table 3 Test for goodness of fit in KB10Q-22 x KB10Q-33

ZH4 KB10Q-24 x KB10Q-33 1, AIC (B Bk 1Y
BRI E_1.D_0.E_2 E_0, %X 4 MEEIHHATE S
PERGS (3R 4) o SRRV BUOEHBAY D_0 BEAY 1)
1 — W3 + bk - Bk - bt
PRIARE AR

H At . . , .
Model Generation v v o " b
B_1 P, 0.369(0.5434) 0.551(0.4577) 0.381(0.5373) 0.5369 * 0.1989(0.1662) *
P, 1.030(0. 3101) 3.698(0.0545) 14. 148(0. 0002) * 0. 4582 0.2273(0.2267) *
F, 2.209(0.1372) 0.296(0.5863) 12. 813(0.0003) * 0.6894 " 0.2692(0.1834) *
F, 0. 699 (0. 4030) 0.441(0.5066) 0.338(0.5607) 1.0927 * 0.1120(0.0482) *
E_0 P, 1.235(0.2663) 1.805(0. 1791) 1. 144(0.2847) 0. 6857 * 0.1986(0.1662) *
P, 0.316(0.5740) 0. 123(0.7260) 12.812(0.0003) * 0. 3942 0.2384(0.2267) "
F, 0.009(0.9230) 0.252(0.6156) 5.676(0.0172) * 0. 3760 0.2157(0.1834) *
F, 0.529(0.4671) 0.157(0. 6923) 1.522(0.2173) 1.0838 " 0.1011(0.0482) *
E_1 P, 2.048(0.1524) 2.168(0. 1409) 0.121(0.7277) 0.7531°" 0.2053(0.1662) *
P, 1.014(0.3140) 0.009(0.9245) 18.304(0. 0000) * 0.5459 " 0.2780(0.2267) *
F, 0.094(0.7585) 0.205(0.6510) 9.002(0.0027) * 0. 4393 0.2346(0.1834) *
K, 0.267(0.6053) 0.131(0.7175) 0.307(0.5793) 0. 9366 * 0.1062(0.0482) *
E2 P, 0.545(0. 4602) 0. 000(0.9948) 8.034(0.0046) * 0.6473 " 0.2843(0.1662) *
P, 8.669(0.0032) * 11.131(0.0008) * 3.771(0.0521) 0. 8807 * 0.2871(0.2267) *
F, 2.141(0. 1434) 2. 863 (0. 0906) 1.213(0.2707) 0.4722 " 0.1836(0.1834) *
F, 2.814(0.0934) 1.089(0.2967) 5.393(0.0202) " 1.5892* 0.1162(0.0482) *
TFREFBE(a=0.05) ,a W KB HEEN 0. 461, FIH
* indicats significant difference( o =0. 05) , significant value of nW?2is 0. 461 ,the same as below
&4 KBI10Q-24 x KB10Q-33 E& R i E & M
Table 4 Test for goodness of fit in KB10Q-24 x KB10Q-33
. -
ﬁco’il Geriir{atlion v v v e Dn
E_O P, 0.395(0.5298) 0.392(0.5314) 0. 005(0.9444) 0.2346 0.1718(0.2027)
P, 0.109(0. 7410) 0.055(0.8147) 4.917(0.0266) * 0. 2705 0.1656(0. 1904 )
F; 0.002(0.9648) 0.045(0.8314) 0.464(0.4959) 0. 1638 0. 1823(0.3041)
F, 0. 000(0.9833) 0.001(0.9752) 0.042(0. 8369) 0.5439 " 0.0734(0.0455) *
E_1 P, 0.370(0. 5429) 0.308(0.5792) 0.019(0.8901) 0.2325 0. 1698 (0. 2027)
P, 0.069(0.7934) 0.130(0.7183) 6.038(0.0140) * 0.2885 0.1748(0. 1904 )
F, 0.001(0.9790) 0.012(0.9130) 0.291(0.5899) 0.1626 0. 1825(0.3041)
F, 0.003(0.9599) 0. 000(0.9989) 0.040(0. 8416) 0.5465 " 0.0734(0.0455) *
E2 P, 0.076(0.7826) 0.003(0.9576) 0.732(0.3922) 0. 1736 0. 1539(0.2027)
P, 1.171(0.2791) 2.121(0. 1453) 2.670(0.1022) 0. 3043 0.2254(0.1904) *
F, 1.552(0.2129) 1.001(0.3170) 0.676(0.4108) 0.315 0.2815(0.3041)
F, 0.092(0.7616) 0.020(0. 8872) 0.369(0.5433) 0. 5909 * 0.0777(0.0455) *
D_0 P, 0.338(0.5610) 0.461(0.4972) 0.215(0. 6427) 0.2299 0. 1704(0. 2027)
p, 0.099(0.7533) 0.020(0. 8875) 3.181(0.0745) 0. 2343 0.1574(0.1904)
F; 0.002(0.9686) 0.073(0.7865) 0. 866 (0. 3520) 0.1678 0.1921(0.3041)
F, 0.002(0.9670) 0.042(0.8377) 0.436(0.5093) 0.5819 " 0.0839(0.0455) *
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Table 5 The genetic parameter estimate values under the fit test genetic model in two combinations
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1* order 2" order 1% order 2" order
Combination Model Estimate Estimate || Combination Model Estimate Estimate
parameter parameter parameter parameter
KB10Q-22 x ) KB10Q-24 x )
E_O ml 38. 686 o, 915. 56 D_0 ml 50. 580 o, 484. 17
KB10Q-33 KB10Q-33
m2 52.529 Oy 803.26 m2 95. 612 Oy 269. 39
m3 36. 114 o2, 56.15 m3 143. 687 o2, 107. 39
md 39.404  hy (%)  87.73 md 90.155  h, (%)  55.64
d, -32.32 R(%)  6.13 d -26.712  h2(%)  22.18
d, -9.126 h 4.447
h, -21.15
hy, 1.337
i 9.126
Jab -1.337
l -12.50
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