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Abstract: Genetic population of F; and its corresponding F;,; lines derived from a hybridization combination of
a Verticillium wilt disease resistant cultivar of pest-resistant transgenic upland cotton (Gossypium hirsutum
L. ), crossed to a Verticillium wilt disease sensible upland cotton line (Luyuan 343) with high fiber quality
genomic components introgressed from G. barbadense L. , were used to evaluate the resistance of Verticillium
wilt disease and then dissected the resistance genes by SSR markers with the phenotype data of different de-
velopmental stages in cotton growth season. gVWR-16-1a, which was detected with the data of the vigorous-
ly developmental stage, is located between the two markers, BNL2986 and NAU751. in the fragment of
chromosome 16 with 5. 73 <M to NAU751, It accounted for 16. 53% of the phenotypic variation and the resist-
ance proved to be from the genotype of resistance parent. Meanwhile, with the data of the late stage of the

cotton growth season, three QTLs were detected to be related to Verticillium wilt resistance. gVWR-16-15is
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located in the same interval to gVWR-16-1a with 1. 73 cM to marker locus NAU751, It accounted for 10. 27 %
of the phenotypic variation. Another locus named qgVWR-16-2b is located in another interval between
BNL1604 and BNL1395 in the same chromosomal fragment, with 1. 39 <M to BNL1395. It accounted for
10. 8% of the phenotype variation. Another QTL named gVWR-2-16 located in the interval between
BNL3950 and BNL3971 with only 0. 01 cM to BNL 3950 in the fragment of chromosome 2,and accounted for
13. 78% of the phenotypic variation. Evaluation on the disease resistance of some offspring (F;) in the breed-
ing population showed that pyramiding the resistant genotypes of marker NAU751 and BNL1395 can signifi-
cantly improve the Verticillium wilt disease resistance. It was concluded, in this paper, molecular markers
can be used to improve Verricillium wilt disease resistance in the process of breeding using the high fiber qual-
ity introgression line by assistant selection or pyramiding the resistant genotypes.

Key words: upland cotton (Gossypium hirsutum L.); Verticillum wilt disease resistance; SSR;

QTLs; molecular marker assistant selection
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Fig.1 Evaluation of resistance to Verticillium wilt disease

in F; population by cotton stem dissection
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Fig.3 Evaluation on disease index of lines of F,.; on Aug, 23
2.2 FREBEFFIRESEESH

T &M 22 SMEF 343 MRXR T R
732, KA H 2 H MR E. ARKLA 317 X
SSR 74y, Hrb 217 %f BNL 51 ¥ H £ 54 15]
¥ 23 X (455 10. 6%0) , 535k NAU 5[4 a3 14 3
BN WA 13, WHEED, KA —
Jr UL B , Cotton DB 4  HH 9 SSR 34 ¢
P B B K 7E 1 55| 0 i O AR 4 5% A< b4 i 3
e HERMRL B K, AL EMEMIEN SSR 5.
2.3 EHiEMEMEEEEM

FIARALAM SSR tRic s/ #i F, #



6 3 SRR Rl AR B AL B EW MR IR 4T e B B B CR 427

P, KB R BE BETT 2° T, A 2 MR IR
DB AFE 3 1 WA BHME. FH Mapmaker
3. AT G W . B EME LA 10 Mridi#EA
SAEYRE, 14 Mg R EY R & KEH
37.8cM, B /NIEES 4. 5cM, RIERIEMH TERIZ

(SSR) i %42 2 CMD(Cotton Microsatellite Da-
tabase: http://www. mainlab. clemson. edu/
cmd/AboutSSR. shtm]) #1 B & &K & W # 1E 4 T
PRiCEE S B X 3 AN BB B8 A5 A
MRAESE 16,58 23 A% 2 etk LR BT (B ),

LG1(C16) LG2 (C23) LG3(C2)
1.4 __= BNL1604 I o BNL1414-175 ek BNL3590 1
5.4 _.-—'\BNHSQS 2'&9_ "-—BNL1317-200 - BNL3971
37.8— BNL1122 BNL3140-175
g BNL2986 08
NAU751

OXRFSERMAREREZFREANBEN 7 ARKANZH QT ARAERAEREREREANBRER 8 A 4EN 2K
QTLs; LG1-LG3 A G F 5 C16.C23 il C2 Jiz % SU# FT 72 i Je .1 ; B g 2R (37 0% Jed g (<MD
4 FRA(ERT2XEERIM)EXFRZFHHKRNBOHEER QILs

Fig. 4 Verticillium wilt risistance QTLs detected in different cotton developmental stages
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Table 1 QTLs for Verticillium wilt resistance in a F,,; population from Lumianyan 22 X Luyuan 343

QTLs Chr, Interval Nearest marker ~ LOD a d Var%
July qVWR 16-1a Chr.16 BNL2986-NAU751  NAU751 3.5986  -5.3222  2.2194 16.53
August qVWR-16-16 Chr.16 BNL2986-NAU751  NAU751 2.0693  -3.4550  0.0442 10.27
qVWR-16-2b Chr.16 BNL1604-BNL1395  BNL1395 1.7324  3.3799  -0.6236 10. 80
qVWR-2-1b6 Chr.2 BNL3590-BNL3971  BNL3590 1.2593  -4.2853  2.7965 13.78
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Table 2 The genotype of SSR marker linking with Verticillium wilt resistance and the disease indexes in F5; population
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