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Abstract Chuan6415, a common wheat line developed from Taigu nuclear male-sterility, is an important genetic germplasm in
wheat breeding program. Genetic analysis of Chuan6415 in its derivatives could provide useful information for molecular
marker-assisted selection breeding by Chuan6415. Chuan6415 and its derivatives were genomically scanned by a total of 617 SSR
primers, and analyzed the genetic contribution of Chuan6415 allele to its progenies. The results indicated that the genetic frequency
of Chuan6415 allele in Chuanmai42 should be 26.6%, the frequencies of Chuan6415 allele in five secondary generation progenies
including Chuanmai56, Chuanmai58, 31Qu, R104, R125 were 27.9%, 34.9%, 32.6%, 37.2% and 25.6%, respectively. Chuan6415
allele in Chuanmai42 were scattered on the 18 chromosomes in the tested progenies except for 3D, 4D and 7D, and the chromosomal
fragments of Chuan6415 were also observed on 2A, 2B and 4B. The chromosomal fragments of Chuan6415 in Chuanmai42 on 4B
chromosome had positive effects on increasing spike number per square meter, and Chuan6415 chromosomal fragments on 2B and
7A chromosome had positive effects on dwarfing plant height of Chuanmai42. Chuan6415 being an important gene resource derived
from Taigu nuclear male-sterility wheat, can be used for developing high-yield potential wheat by increasing spike number per square
meter and dwarfing plant height.
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Figure 1 Distribution of Chuan 6415 special loci on chromosome in Chuanmai42

Note: Marker loci derived from Chuan6415 were labeled to use redness; The chromosome fragments derived from Chuan6415 were
labeled to use blue dashed; The QTLS were labeled on the right of chromosome
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Table 1 The chromosome fragments derived from in Chuanmai42

et fR X B et ff fir mi K KEZ(cM)
Chromosomal fragment Chromosome No. of loci Length (cM)
Xwmc296-Xgwm122 2A 2 1.3
Xgwm388-Xgwm120 2B 3 9.5
Xgwmb513-Xgwm149 4B 3 7.3

F 2 )1l 6415 YK IX B )IZE 42/)114% 16 RIL #EAR SR QTL (37K #%, 2008; Tang et al., 2011)
Table 2 The QTLS on Chuan6415 chromosome fragments in recombinant inbred lines (Tang, 2008; Tang et al., 2011)

PR QTL FRic X [ QTLArE  &HAMAME IR JTEkE(%)

Trait Marker interval QTL position LOD Add.eff. R2 (%)

i ky/m? QSsm.saas—4B Xgwm149-Xbarc1096 10.01 3.16 10.5 9.37

Grains per square meter ~ QSsm.saas—2B.1 Xgwm429-Xbarc373  16.01 4.84 -13.1 14.39
QSsm.scu-2B.g08  Xbarc373-Xbarc1156 2.00 3.80 - 8.40

PR QGy.saas-2B Xbarc373-Xbarc1156 0.01 291 -158 7.26

Grain yield

TR QTkw.saas—7A Xbarc174-Xbarc22 6.01 2.79 -1.02 8.10

Thousand kernel weight

(TS AN QGws.saas—4B Xgwm251-Xgwm149  6.01 3.25 -0.07 10.24

Grain weight per spike

ask /)Ty QBy.saas—4B Xgwm149-Xbarc1096 10.01 2.67 -513 9.27

Biomass yield

FHBYT L QRpp.scu-2D2.908 Xbarc18-Xgwm120 6.00 5.20 - 15.40

Ratio of peduncle QRpp.scu-2D3.g08 Xgwm120-Xwmc441l 4.00 3.40 - 17.00

internode to plant height

MiE QPh.scu-7A1.908  Xgwm60-Xbarc121  30.00 4.80 - 22.60

Plant height

VD INPERON T IR R 1| 6415 S50 AR A A TG e BUE, FUERIR )] 6415 54748 g b R
Note: A positive value in Additive effects implies the Chuan6415 allele increased phenotypic value whereas a negative value implies

the Chuan6415 allele decreased phenotypic value

% 3 1] 6415 £ H AT MR (R) PRI

Table 3 The genetic frequency of Chuan6415 allele in its secondary generation varieties (lines)

il (R) )11 6415 fir £ % 3% (%) H LA (%)
Variety (Line) No. of Chuan 6415 loci Frequency (%) Expected frequency (%)
JI1Z 56 12 27.9 25

Chuanmai56

Il % 58 15 34.9 50

Chuanmai58

31X 14 326 25

31Qu

R104 16 37.2 25

R125 11 25.6 25

DR PUR ORI RAYERASRZLESE, (AT
A2 & 31 X R R104 H 50 R PR S 2 B0 o bl
KELRE FK.

25 /N7 5 (2009) fil BT 1 WK 2 AE AT A2 P ) 38
&, R IR RYR T WK S (1) E B e (2 R [X 355 K A S AR

SRR, XL IR B RS A R AR e B . R
ZE(2009) 0 HT 1 “ BEFZE K 18177 2438 SR AR iR
FERIRRG, RO T RURT MR 22 (PR R X B, Xk
X B FAATEFZ 58, Ui, s RGNS
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Table 4 The pedigree of 6 derivatives from Chuan6415

A () ARl

Variety (line) Pedigree

)% 42 Syn769/SW3243//)1] 6415

Chuanmai4?2 Syn769/SW3243//Chuan6415

)1 % 56 Il 42/SW3243

Chuanmai56 Chuanmai42/ SW3243

)15 58 NIz 42118 311113 42

Chuanmai58 Chuanmai42/Jian 3//Chuanmai42

31X JIIZZ 42/17] 3

31Qu Chuanmai42/Jian3

R104 NZz 42111 16
Chuanmai42/Chuannong16

R125 NZZ 42111k 16
Chuanmai42/Chuannong16

3.2 DNA #REURI 7T A a4

HUHEAE B Sty i CTAB V443 7il42
B 11 A4 BE LRI 2H 3 DNA 16 178 26 /N 2 21 4% 4
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PCR 7 S A1 F Pk AR HE 252 55(2011; 2012) ) 7 i
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#% DNA 50~100 ng.PCR ¥ 127 : 94°C A% 14 5 min;
94°CAEME 1 min, MRAEAFFI4)IEH 50°C. 55°CHL
60°C I FER K 1 min, 72°CHEff 1 min, 3t 35 /M
s 72°CHJ5 ZE{H 8 min. {E PTC-200 PCR 1+t
17 PCR ¥4, SSR 5|#HKi%E TaKaRa A w1 & . H
6% 58 TR M T iz B A1 1 X TBE HL WK 22 M Bk,
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