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Advances in Cotton Genetic Linkage Map and Its Application
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Abstract: Genetic linkage map based upon DNA marker provides an essential tool to study genome
structure, function, and evolution. With the invention and application of DNA markers, many kinds
of markers, such as RFLP, RAPD, AFLP, SSR and SRAP, have been employed in mapping many
importantly agronomical genes and/or QTLs. Through analyzing the present allotetraploid cotton ge-
netic linkage map, we found that the representative interspecific linkage map was relatively saturated,
and the intraspecific upland linkage map only covered a small part of cotton genome. Meanwhile,
many studies about agronomical QTL mapping completed, and the studies about MAS, map-based
cloning and physical map have started. Therefore, the further work is to increase the marker density
of interspecific linkage map, and construct the intraspecific upland genome-wide linkage map.
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Table 1 Published genetic linkage maps of cotton using interspecific population
LR EEk  BHEHE AhER B R R
RFLP 705 4675 F, G. hirsutum race "palmeri" X G. barbadense acc. "K101" B1
G. hirsutum cv. "CAMD-E" X G. barbadense cv. "Sea Is-
RFLP 271 3767 F,
land Seaberry" 11
RFLP, RAPD 355 4766 F. G. hirsutum cv. TM-1 X G. barbadense cv. 3-7904
(8SR, RAPD) 489 3314.5 DH G. Hirsutum cv. TM-1X G. barbadense cv. Hai 7124
AFLP, RFLP, SSR, (G. hirsutum cv. Guazuncho 2 X G. barbadense cv. VHS-
. 888 5500.0 BG,
morphological marker 4602) X G. hirsutum cv. Guazuncho 20%
AFLP, RFLP, SSR, (G. hirsutum cv. Guazuncho 2 X G. barbadense cv. VHS-
, 1160 5519.0 BC,
morphological marker 4602) X G. hirsutum cv. Guazuncho 2 21
AFLP, RFLP, SSR 392 3287 F, G. hirsutum cv. Acala 44 X G. barbadense cv. Pima S-7 18]
RFLP, SSR, isozyme 2584 4447.9 F. G. hirsutum race "palmeri" X G. barbadense acc. "K101" 1
SSR, morphological (G. hirsutum cv. TM-1 X G. barbadense cv. Hai 7124) X
624 5644, 3 BG,
marker G. hirsutum cv. TM-111
SSR 444 3262.9 DH G. hirsutum cv. TM-1 X G. barbadense cv. Hai 7124
SSR 443 4331. 2 BC, G. hirsutum cv. TM-1X G. barbadense cv. Hai 7124
SSR, CSR 193 1277 RIL G. hirsutum cv. TM-1XG. barbadense cv. Pima 3-79M7
SSR, SRAP, RAPD 566 5148. 8 F. G. hirsuzum cv. Handan 208 X G. barbadense cv. Pima 90M®
RFLP 589 4259.4 F, G. hirsutum cv. TMS-22 X G. tomentosum acc. WT9362%1
SSR, morphological (G. hirsutum cv. TM-1 X G, barbadense cv. Hai 7124) X
907 5060 BGC,
marker G. hirsutum cv. TM-11%
SSR, SRAP, G. hirsutum cv. Handan 208 X G. barbadense cv. Pima
1029 5472.3 F.
RAPD, REMAP 9ot
SSR, SRAP 1790 3425.8 BC, G. hirsutum cv. TM-1 X G. barbadense cv. Hai 71240

i :RIL = recombinant inbred line; DH = doubled haploid.
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Table 2 QTLs/genes identified for various traits in cottons

XE

FAMH

R/ AR

FEAMH

Agronomic and fi-
ber traits

Agronomic and fi-
ber quality traits

Density of leaf and
stem trichomes

Fiber quality traits

Fiber quality

Fiber quality

Fiber quality, Yield
and  yield-compo-
nent traits
Fiber quality
yield component
Fiber quality
yield traits

Fiber and yield
component traits

Fiber
yield

and

and

quality and

Fiber-related traits

Fiber traits

Leaf morphology

Leaf morphological
traits and chloro-
phyll content

Leaf  morphology
and other traits

MARCABUCAG8US-1-88
and HS46024

MD5678ne and Premat*

Pima S-7 and Empire B2b6®

Tamcot 2111 and Pima S60% 27+461

TM-1 and 3-79H+: 5541

Guazuncho 2 and VHSB!

CCRI 12 and 88910243

Handan 208 and Pima 900?951

MARCABUCAG8US-1-88,
HS46, MD5678ne [

7235 and TM-1[#1-55,56]

CAMD-E and Sea Island Seaber-
ryte7]

Acala-44 and Pima S-70]

7235, TM-1, HS427-10, PD6992
and SM34

TMS-22 andWT936M¢]

TM-1 and Hai 712401

Seaberry and Deltapine 61
with morphological mutants®?

Leaf and stem pu-
bescence

Lil, Li2, N1, Fbl,
n2, sma-4 (ha) and
sma-4(fz)

Lint percentage and
fiber quality traits

Lint percentage and
morphological
marker genes

Physiological varia-
bles and crop pro-
ductivity

Plant  architecture
traits

Productivity and
quality

Resistance to bacte-

rial blight

Resistance to bacte-

rial blight

Resistance to Verti-
cillium wilt

Rf1 fertility-resto-
ring gene

Root-knot nematode
resistance gene

Root-knot  nematode
resistance gene (rknl)

Root-knot nematode
resistance gene
(rknl)

Root-knot nematode
resistance gene

Yield, yield compo-
nent and fiber quality

Maturity

Guazuncho 2 and VHS-46025"

Pima S$-7, Lil, Li2, N1, Fbl, n2,
SMA4, A1-97 M7

Yumian 1 and T58607

TM-1 and T586

Siv’on and F-1770]

CCRI 12 and 889154

Siv’on and F-1778¢1

CS50 and Pima S-7 5%

B2/B3/B2b6, $S295 and Pima S-7
[34]

Pima S-7 and Acala 44541

Sumian

XiangyuanA, ZMSI12A,
16A and 0-613-2RM1

M-120 RNR and Pima S-6[#

Acala SJ-2 and Acala NemX?*

Acala SJ-2, Acala Nem X and Pi-
ma S-707

Resistant near isoline and suscepti-
ble near isoline™"?

Near-isogenic BC;S, chromosome
substitution lines, TM-1t¢]

CCRI 36 X TM-1[%41

Ex R KBRS B
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AT % B AL & B LA AR B 6 AR
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03 QTL ## B 2 E. . A& QTL 5 QTL
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