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Abstract: A material when a foreign chromosome is replaced into the background parent chromosome
is called substitution line. Whereas, a material chromosome segments are replaced, is called introgres-
sion line. F, and F;,; populations of (TM-1XIL6) were constructed with the background parent TM-
1 and introgression line 6 (IL6) of chromosome 6 of island cotton 3-79. We investigated 18 important
agronomic traits in two years field experiment and made a genetic evaluation. Besides, molecular data
of F; population were obtained and QTL mapping and single marker analysis were carried out. Seg-
ments introgressed into IL6 included chromosome 6, non-chromosome 6 of 3-79 and most TM-1.
Yield and quality traits of IL6 parent were more excellent than TM-1. Likewise, a genetic analysis
was made and alleles increasing genetic effects from IL6 were found. It means that segments intro-
gressed into IL6 play a crucial part. Agronomic traits and genetic analysis indicated that there were
major genes controlling total bolls at full-growing stage, boll numbers per plant, lint percent, fruit
branches per plant, fiber strength and the micronaire in the segments. QTL mapping and single mark-
er analysis showed that there were QTLs controlling boll numbers per plant, lint percent, fruit bran-
ches per plant, plant height, seed index and uniformity ratio in the segments.
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Table 1 Significant test of differences of important agronomic traits between parents

FEE RE/g BRI/ A K45/ % HREWTR]/g Fi8/g K/ g
IL6 3.68 2.37 30 2.52 11.58 4,97
TM-1 5.13 1.41* 28 1.16 13.63 5. 35
FEE HERKE /mm HBE/(cN - tex!) EREE BFRE/ % ER/ N GYHalERER
L6 29. 00 31.17 4, 67 83.43 5.6 134. 70
TM-1 28.95 30. 62 5.06"* 84. 00 5.42 131. 97"
FEE RBIRR /cm R Rwk/ A REBY N R/ A R /cm BEE/ A
IL6 75.11 0. 22 6. 25 11. 42 92. 50 6. 12
TM-1 75. 31 0. 20 5.20 8.73** 111, 23** 2.03*"
R2 IL6WFE . BEr-E. MREREESHT
Table 2 Genetic analysis of yield and quality traits of F,.; population of IL6
w1 BR L3R B 33 B8 Bk R4 BHHRTFH FHREW
318 /(cN = tex) IR /A /4 /% “R/g R&/g
B B-6 B-6 B-1 B-1 A4 B-1 B-1
A pl 31. 908 5.005 12. 362 7.688 0. 307 30. 489 10. 876
J il p2 31. 082 4,873 6.730 3.894 0. 304 16. 801 5.169
b3 3 30. 256 4,741 2.503 1. 244 0. 303 5. 524 1.534
pd 28. 604 4,478 4, 356 3.291 - 11,587 3. 607
5 27.777 4, 346 3.088 1.671 - 6. 726 2.270
6 25. 299 3.951 2.503 1. 239 - 5. 481 1.533
7 - - 2.503 1.238 - 5. 478 1.533
8 - - 2.503 1.238 - 5. 476 1.533
9 - - 2.503 1.238 - 5. 475 1.533
—Br m 28. 604 4,478 4,968 2.852 30.5 11. 741 3. 869
B d 1. 652 0.263 - - 0. 002 - -
30 d, - - 2.464 1.614 - 6. 265 2.336
dy - - 2.464 1.610 - 6. 241 2.335
h, - - -1.538 -0. 587 - -3. 207 -1. 298
hy - - -0. 351 -0. 286 - -0. 602 -0.517
i - - 2.464 1.610 - 6. 240 2.335
Jub - - -0. 351 -0. 286 - -0. 602 -0.517
Joa - - -1.538 -0. 584 - -3.189 -1. 298
1 - - 0.039 -1.232 - -4. 822 0. 872
—Br PA 0. 798 0.117 5.099 2.080 0. 000497 36.091 3.834
®AE o 0. 653 0.037 1.175 0. 295 0. 000279 5. 390 0.472
30 hi/ % 18.21 68.59 76. 95 85. 82 43. 86 85. 06 87.69
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Table 3 Chromosome mapping of polymorphic markers

FiRtric Eigtric RAkRE TH EST %
NAU161 BNL3474 24 D8 /
NAU3954 NAU3954 24 D8 gﬁﬁg/;:tn
o]
NAU2911 NAU2911 10 A10 N
fBEA
NAU5111 NAU5111 17 D3 ﬁal%ﬁ:
NAU3096 NAU3096 5 A5 >~
L5 4 4y
NAU3096 19 D5 /
NAU5933 STV-033 12 Al2 /
STV-033 26 D12 /
1g01 * RBER
0.0 __. NAU161 %
70 _1 ENAUIIZS o SO
49.4 — NAU3954 & A RS

B1 REEKQILs EEMMF LS
Fig.1 QTLs distribution of agronomic traits in the linkage group
Xt H A3 A R E 81 B AR 2 (NAU3096,
NAUS5111 \NAU5153 M T BARic s, S @R Z
R QTLs AN BN REZER R, 3
MR E AR RO AR R AR ST
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F4 IL6 W F, BERZHERE QILs EMH LR
Table 4 The location and effects of QTLs about agronomic traits in F, population of IL6 markers

N frg/cM LOD BMERAER/ Y% RN B ¥R BB SR IR
R/ 5.9 2.74 6.88 0.874 1.068 IL6
F14/g 31.4 4. 84 49.8 1.193 1.726 IL6
BERS B/ 49.4 2.39 53.4 0. 147 4,124 1L
fim. TM-1 5 IL6 ZRIFFTE 57 KR 2R AR
3 itk 2(6/18) , E MM RBI M REIUE T HAP R A - 2

MR A B 8 R BRI R IR T A R
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FHREFESMHIRM QTLs, KA BR4eH. K
a1 RAECBUR B4 o B AR TE 46 R 45 R B — B
LB IL6 B AR B & A T fhil X 20 7= B A S MR B9



398 W OE % #® 21%

QTLs, AJ LA F 40 T An 0 8 B £, b T & b
R, THERRKBES T RRLEESERA
A—2, RE T RER MBI M LB miL KD B R
FTIHEMAFRRIL. 5 —RE A fER$EHx Lk
PR QTLs ZHFAEEREME, BT QTL
R, BF T REEATIREE SR ARE SR
R, AR THESHEAREATRE .

i A 308 Bl RO K 22 AR YR 15 5 R R BT
EXRERZRERREZR BEBHRURKXEH
HISMHE, KRB E.

B Wk

(1] fR%E, BEE, G2, % fAARAEXMAGTF

PMCH R E R L KRR BABRARLT] #E%
#}®, 2005, 32(8).: 825-831.
HE Feng-hua, Xi Zhang-ying, Zeng Rui-zhen, et al,
Developing single segment substitution lines (SSSLs)
in Rice(Oryza sativa L.) using advanced backcrosses
and MAS[J]. Acta Genetica Sinica, 2005, 32(8);
825-831.

[2] SAHA S, Jenkins J N, Wu Ji-xiang , et al. Effects
of chromosome-specific introgression in upland cotton
on fiber and agronomic traits[J]. Genetics, 2006,
172,927-938.

[3] /3CH, BEM, WHE. 5. HEEHRAFBRFB R
wy Al R R ALT]. E 2R, 2006, 33(1): 197-202.
YU Wen-gui, Zhao Tong-min, Shen Xin-lian, et al.
Development and application of single segment intro-
gression lines from wild species in Lycopersicon[J].
Acta Horticulturae Sinica, 2006, 33(1): 197-202,

(4] BEIA, B, DIR%E, % WEMEBRREHE R

BIFHR T M REFMEMELT]. B EER, 2006
(1):55-62.
PANG Chao-you, Du Xiong-min, Ma Zhi-ying, et al.
Innovation effect evaluation and special germplasm se-
lection of cotton interspecific introgression lines[ J.
Chinese Science Bulletin, 2006(1):55-62.

[5] JENKINS J N, Wu Ji-xiang, McCarty J C, et al. Ge-
netic effects of thirteen Gossypium barbadense L.

chromosome substitution lines in topcrosses with up-

land cultivars: 1. yield and yield components[J].
Crop Sci, 2007, 46:1169-1178.

[6]HRAKR, 3 M KXE.FRTHMBEHRRAMFTER

MBI R R MO EBEREARII]LBER
el K224k ,2006,29(2) :6-10.
JIA Zhao-dong, Sun Jing, Zhang Tian-zhen. Dialle-
lanalysis of quantitative traits of hybrid between Gos-
sypium barbadense L. and G. hirsutum L. using 7
substitution and introgression lines[J]. J Nanjing
Agri Univ, 2006, 29(2):6-10.

[7] PATERSON A H, Brubaker C L, Wendel J F, et al.
A rapid method for extraction of cotton (Gossypium
spp.) genomic DNA suitable for RFLP or PCR anal-
ysis[J]. Plant Mol Bio Rep, 1993,11(2):122-127.

(81 ZE, RMEZE, ¥EZ.%. HEMDEWRICH

PAGE/#B R REMMT]. #MIEEIR,2000, 12 (5) .
267-269.
ZHANG Jun, Wu Yao-ting, Guo Wang-zhen, et al.
Fast screening of microsatellite markers in cotton
with PAGE/silver staining[J]. Acta Gossypii Sinica,
2000, 12 (5) ; 267-269.

o]l =p4m. 2o, E/AR HEVREERBAER
[M]. JbsC:Rh2 R4t ,2003:96-166.

GAI Jun-yi, Zhang Yuan-ming, Wang Jian-kang. Ge-
netic system of quantitative traits in plants[J]. Bei-
jing:Science Press,2003:96-166.

[10] AR, AR, RXZ,%. SEREAELSTHE

RN QTL EAL[T]. #MIEHR,2006, 18(3).
135-139.
FAN Shu-li, Yu Shu-xun, Song Mei-zhen, et al.
Construction of molecular linkage map and QTL
mapping for earliness in short-season cotton[J].
Cotton Science, 2006,18(3):135-139.

[11] GUO Wang-zhen, Cai Cai-ping, Wang Chang-biao-,
et al. A microsatellite-based, gene-rich linkage map
reveals genome structure, function, and evolution in
Gossypium[J]. Genetics, 2007,176:527-541,

[12] SAHA S, Dwaine A R, David M S. Upland cotton
(Gossypium hirsutum L.) X Hawaiian cotton (G.
tomentosum Nutt. ex Seem.) F, hybrid hypoaneu-
ploid chromosome substitution series[J]. The Jour-
nal of Cotton Science, 2006, 10:263-272. [ ]



