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Objective: Introgress resistance from G. longicalyx to 
produce package of germplasm + markers giving industry 
incentive and means to develop cultivars that yield well and 
reduce populations in infested fields

Strategy: Cross G. hirsutum with G. longicalyx hybrids and 
select for resistance in progeny from repeated backcrosses 
onto G. hirsutum up to BC6 or BC7, monitoring progeny 
cytogenetically and morphologically, then obtain homozygous 
resistant progeny that yield and lack deleterious recessive 
exotic genes from hybrids. Develop markers during 
introgression beginning with AFLP progressing to SSR or 
other transportable markers. 
Benchmarks and Pitfalls: Introgression into G. hirsutum
chromosomes, irreversible gene block (e.g. introgression into 
A genome inversions), low marker density or homology near 
resistance gene(s), differential expression of multiple 
resistance genes upon recombination within alien segment.



Triple species hybrids (A.A. Bell, 1980’s) 
used by USDA-ARS to introgress

reniform nematode resistance
from G. longicalyx into upland cotton

1. HLA hybrid (Bell’s strategy: substitute F for A)
(G. hirsutum x G. longicalyx)2 x G. armourianum

Genomes: (AD x F) (FAD)2 x D (FADD)

2. HHL hybrid (Bell’s strategy: substitute F for D)
(G. hirsutum x G. herbaceum )2 x G. longicalyx

Genomes: (AD x A) (AAD)2 x F (AADF)

[Note: G. hirustum (AADD) 'TM-1' (Deltapine 14) × G. 
longicalyx (FF) hexaploid created by Dr. Meta Brown.]



HHL hybrid – Red petal spots from G. herbaceum HLA hybrid – Pink staminal filaments from G. armourianum
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Al Bell with hybrid (Bell on right)
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Progeny status 17 months ago (January 2004)

BC1 Set A - 1992
(ca. 90 plants, nematode 
resistance not selected and 
lost at the BC2

BC1 Set B -1999
(69 plants, 3% highly fertile,
10 immune, 9 resistant) 

BC1 Set C - 2002
(604 from HLA X NemX,
104 were male fertile; of 
these 34 (33%) were 
immune or highly resistant.

BC1 Set D -2002
(21 from HHL X NemX)
4 were self fertile; of these, 
1 (25%) was immune. 

BC2 Set B
2000-2001

Of 63 plants from 
resistant mothers, 5  
were immune or highly 
resistant (3<1% ck & 
5<2% ck); male 
parents RKN-res.

BC2 Set C, 2003
Immune BC1 used to pollinate NemX
and DP&L 458; bolls almost mature)

BC4 Set B
2003-2004

Seed in mature bolls 
of  NemX and DP&L 
458; pollen from 
immune BC3 plants; 
BC4’s not yet tested.

BC1 F1
2000-2001

Of 89 plants from 
resistant mothers, 41 
were immune or highly 
resistant (28<1% ck & 
41<2% ck)

BC-2 Set D, 2003
Immune BC1 used to pollinate NemX and 
DP&L 458; bolls almost mature) 

BC2 - 2002
Of 58 plants from DP&L 458 
mothers, 12 were immune or 
highly resistant (10<1% ck & 
12<2% ck) ; pollen from 
immune or highly resistant BC1
plants.

Total plants
phenotyped

for resistance
= 470, Jan 2004

BC3 Set B
2002

Of 53 plants from D&PL 
458 mothers, 19 were 
immune or highly 
resistant (12 <1% ck & 
19<2% ck); pollen from 
immune BC1 plants. 
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Other generations in Families in Set B

Status – June 9, 2005
Number of resistant 
plants identified.
(Plants currently being
tested in parentheses)



> 50%
1/3 to 1/2
> 5%, < 1/3
5% or less

15281421362Res. Ck.GB-713109
9811911310554119116116108157Sus. Ck.DP-16108
06123794343815127BC4BC3 56-8 BCBC1 132107
23353533712BC4BC3 19-5 BCBC1 122106

11314278880573144BC2BC2 15-21 BCBC1 103105
473254312938861128BC4BC3 33-3 BCBC1 103104
32980105737666115BC4BC3 11-10 BCBC1 85103
856291661494590773BC2BC2 5-2 BCBC1 83102
1342303972111824BC4BC3 52-7 BCBC1 83101
549986178115692242BC4BC3 4-10 BCBC1 77100
1212389321810811577BC5BC4 47-10 BCBC1 7799
78113687575699204BC4BC3 1-9 BC*BC1 298
0111001011BC3S1
23120022123BC3S1
115160940011BC3S1BC3 3-24 selfBC1 8497

11091BC3S1
67011001010BC3S1
011430055271BC3S1
22011013503832BC3S1
00210001712871BC3S1BC3 3-15 selfBC1 8496

12346269120BC3S1
963666913291143BC3S1
3121610911546156BC3S1
451160841443737BC3S1
934223350516344BC3S1BC3 1-6 selfBC1 7795
10987654321

Plant number
Example of resistance assay data set - % of susceptible control

Family Parent GenerationCode
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