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Inheritance and QTLs Tagging for Ideal Plant Architecture of Simian 3 Using

Molecular Markers
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Abstract: A RIL population of Simian 3 X CARMEN had been developed to study the genetics and tag
the QTLs controlling the ideal plant architecture traits of high yield. Jointly segregating analysis of
P,, P; generations and RIL population was used to analyze the genetics of plant architecture traits in
(Simian 3X CARMEN) by using the method of major gene plus polygene mixed inheritance model.
The optimum models of all traits are major gene plus polygene mixed inheritance model. This indica-
ted that the inheritance of the traits was controlled by major genes. QTL tagging of plant architecture
traits in (Simian 3>X CARMEN ) RIL population was conducted with 65 SSR markers having polymor-
phism between parents with screened from a total of 2523 SSR primers pairs. The results showed that
5 QTLs controlling traits about plant architecture had been tagged in two environments or by using
the mean of lines in two environments based on composite interval mapping and marker multiple re-
gression methods. Simultaneously, 9 QTLs controlling plant architecture traits had been detected u-
sing the single-marker analysis in two environments or the mean of lines in two environments and at
least in one environment. The molecular markers tightly linked with the QTLs can be used for the
MAS of ideal plant architecture in high-yield breeding program.
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Table 1 The phenotype value for plant

architecture of parents and RIL population

. n_— EAEREA RIL BB HEREAR LR
P P, PP, THE HEE BRAHE BM  BE BHE ZRREN

BE /em T 89,01  87.60 1.41 85,54 0.41 10592 57.73 48,18  -0.10 4.8
BRI 111.84  104.63 7.21%  106.63 0.33 122,33 88.33  34.0 -0.02 3.1
H 100,43 96.12 4,31 96. 09 0.32 110,32 7793 32,383  -0.03 3.4
RERE BHEI 28.26  27.01 1.26*  27.56 0.22 57,01 16,18 40.833  2.20* 8.0
Jem 2y AN 33.22 29. 08 4,14** 31,59 0.22 41,00 20.71 20. 289 0.02 3.9
H 30.74 28,04 2.10** 29,58 0.19 45,89  21.52  24.372  0.49 6.3
REEA BHEI 66.31  67.26  -0.9 66.81 0.22 78,80  39.11  39.689  -1.45* 3.3
/B BRI 62.82  57.99 4.83* 5897 0.17 67.89  50.44  17.444 0,021 6.7
H 64.56 62,62 1.94 62.89 0.16 69.98  48.00 21,975  -0.49 2.5
R/ R 1 3.16 3.2 0,09 3.14 0.02 4,13 1.62 2515 -0.23 6.7
KEW BRI 3.38 3.68  -0.31* 3.44 0.02 5,01 2,60 2.401  0.77 7.0
T 3.27 346 -0.20 3.29 0.02 4,17 2.44 1.738  0.36 5.8
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AR P. P, 0 RIL f 4k = AR 2B ik
XA EER 4 MRBIERETREEE
GR2) . GRRYL HREBERBASETER+SH
FREBREHEE, A EERARBERK EE
B B 3 PR AR SRR, R T A S 2
e R MR ARE AR/ R BE i R E
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Ko HREVERE S BERBE A, REREMR
B A B OB R B R X 2 MR R/ R A
KEWRBRERE, 7R 2 MR FE PRI EARAM
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Table 2 The estimated genetic parameters of traits about plant architecture uvsing P, P,

generations and RIL population

P REKE RE A HR/RERKER R

BRI 73 4| BRI R R R BRI 73 4|
D C E-2 E-1-5 E-2 E-2-7 B-1-3 E-2-7
m 27.560112 31,589 59. 396 58.484  2.79684 3. 683 85.4720  97.880

d 0.15704 / / / / / 2.8426 /

d. / / -6.9482 / 0. 345 / / /

dy / / -6. 9482 / 0. 360 / / /

i / / -6.9478 / -0. 353 / / /
i / / / -0. 965 / 0. 374 / -8. 836
[d] 0.47323 2.024 20. 2763 2.115 0. 500 -0. 067 2.7020 6.293
hig? (%) 0.538 / 19.578 8. 684 11. 800 49,781 37.522 4,958
hye? (%) 93.188 91. 095 72. 799 84.182 76.029 40. 252 / 83. 661

E: mRHRE, d oy REFMERN, h LR BB, d FEEER « BINESRL,d BEZERE b BINEERR, b,
NEEN a 8B, hy HFEE b B, LdINSEF MR, (h1h SR BAEHR, | Fom ik X ik fF

BORE » 1" 37 IR RE 5 0 <k E AR AR Y TR BB



16

WO % #

18 %
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Fig.1 The genetic map with QTLs
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Table 3 The location and effect of QTLs about plant architecture traits
K& REER R
PR QTLs v 4 Jufe fk X [ fiE LODME
/M mR/% 23
3] qPHO1 Chr. 01 NAU2083~BNL827 45,4 2.00 2,095 3.854  -1.423 FET
qPHDO8 LGD08 CIR364~NAU434 1.0 0. 06 2.527  4.030 2.414 FEI
qPH12 Chr. 12 CIR183~NAU736 47.5 0.01 2,507 3.785 -1.097 HIEI
Chr. 12 CIR183~NAU736 20.6 0.01 2,356 3.514  -1,030 i
REKE  FLDOS LGD08 NAU1269~NAU833 0.6 0.00 2.713 4,057 -1.404 FIEID
qFL26 Chr. 26 NAU2132~BNL3482 8.1 6.01 7.208 11,391 -0.109 ¥
Chr. 26 NAU2132~BNL3482 8.1 4,01 5.264  8.882 1,113 #HIET
Chr. 26 BNL3482~BNL2495 14,9 0.02 5.504  8.038 1,046 FHIEI
wE/ qHLDO08-1 LGD08 NAU1269~NAU833 0.6 0.00 2,706 3,706 0.118 ¥
REK LGD08 NAU1269~NAU833 0.6 0. 00 2,296  3.271 0.066 FIEI
EH LGD08 NAU1269~NAU833 0.6 0. 00 2. 885 4,213 0.157 FHEI
qHLDO08-2 LGD08 NAU797~NAU1087 0.9 0.01 2,593  3.583 0.114 EH
LGDo08 NAU797~NAU1087 0.9 0.01  2.741 3901 0071 HEI
qHL26 Chr. 26 BNL3482~BNL2495 14,9 0.02 8.124 11,391 -0.109 ¥
Chr. 26 BNL3482~BNL2495 14,9 0.02 5.679  8.006 -0.101 FIET
Chr. 26 BNL3482~BNL2495 14,9 0.02 4, 285 6.201 -0.100 #HIEI
x4 HKRBERMBEFELESN
Table 4 The single-marker analysis for plant architecture traits
AR ig Wi PR wRic BT
HwE BNL119 A, Envl, Envll BfEHKE BNL3492 A, Env], Envll
NAU934 A, EnvI, EnvlIl JASP2-70 A, EnvIl
BNL3650 A, EnvI, EnvlIl NAU934 A, Envll
HE/RBEEFE BNL3492 A, EnvI, EnvlIl CIR246 A
JESP2-70 A, Env]
NAU1498 A, EnvIl

E:A, EnvI f EnvII 4 51%% QTLs RABF R P35 T MIFFE T HEME.

3 #hG5H#®

W 3 SEFHRBEARZ L EEE T H
TEAREL, PREY B B, J2 KT BT » 9 1RSI 0K, BEAR P A
RPN EBEVES, X VR ROLREE T 2
. ATREGRERW WK 3 SHRRHEXTERE,
SRA BEBI » T AR B/ SRS BE A0 AH X 824K
iR B A T E X B RA A TR
BBkt 3 fF T EERE W
JRyERAR AR s R o5/ RS BE LRI LA 4R W A5 R A AR
PRATREEE M, A M T REFEEREEHER,
xR B VR BRI A5 o B 45 R R AR B R AR LA
ZRERBEN T BRBERbRE/ RBOKE LR 2
BRI M A A B R TSR IR BB G R AR R
XA, XpREV MR HFT QTLs il , R

R3] 14 M2 E TR R ARE R K QTLs,
Hib 4 MER QTLs XK ER,3 MEETF
CARMEN,1 3k B Tl 3 B4 MREKER
QTLs Ky EE,2 K B F CARMEN, 2 3k
BTl 356 MER/ R E K QTLs 1
W EE .4 MK B F CARMEN, 2 B8 Fil
M35, NERIREERKY QTLs XF, WM 3
SHREMREEKERN QTLs ARIF R EREH
FE,HB T 2 MRS ERBMBRKR, Bk,
LR, M 3 SMMAR R REESRET
ZEHEMBMERE.
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