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Identification of QTL for 100-kernel Weight Based on
Introgression Line in Maize
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Abstract ; The 100-kernel weight of maize is a main component of yield traits. The research of genetic control-
ling sites by identifying QTL or cloning genes is helpful for the implementation of molecular breeding. In this study,
we used introgressed homozygous line SL19-41 | containing two chromosome fragments of QB8O introgressed into the
genetic backgrounds of Ye478 ,because Ye478 was a main maize inbred line which widely used in maize breeding.
We constructed the segregated population families by hybridizing with Yed478 (F,,F, jand BC,F, ). After the field
experiment of three environments, we located the 100-kernel weight QTL and analyzed the phenotypic effects of QTL
loci linked markers through the stepwise regression interval mapping by IciMapping software. The results showed
that two QTLs of 100-kernel weight were identified , of which gKW4-1 located in bnlgl 784-umc1194 interval on the
4 chromosome which were repeatly detected in three environments, interpreting 6. 74% -17.81% phenotypic varia-
tions and illustrated genetic mechanisms of 100-kernel weight of introgression line SL19-41. At the same time, we
obtained the modified version of the Ye478 ( Ye478%"%) /it provided useful molecular markers for genetic improve-
ment of 100-kernel weight of maize and also provided material resources for cloning genes of 100-kernel weight.
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Fig.1 The genome analysis of SL.19-41 based on SSR markers
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I, G5 R B R (1) :2012-2014 4E 4 NIREE T
SL19-41 ERLE I 35 T Yed78(P <0.05) , Ui
SL19-41 & QB8O YA Jr B g A7 AL & Yed78
AUTRLE 5 LRI A BEFE X SL19-41 Fl Yed78
AR PR bk s A PRI R A SRS )
T TG 0T A5 /R SL19-41 55 YedT8 2251
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Table 1 Statistical analysis of the 100-kernel weight for parents and their progeny population

H Ye478 5 SL19-41 WHM F, ;K RTE 2 T I
B A R E MR S 25 R R EORLE MR
AR S AR S5 4 il 2 23,56 ~ 35.59 ¢ Al
20.77 ~33.98 g, f B FIERE L XHE/INT 1(R 1),
PRI A R B RATA IE A S A, 165 A T QTL 4
Mro i Yed78 5 SL19-41 ¥#E(Y) BC, F, BEA, HE
b F PR AR S LR 18,95 ~38.05 g(F£ 1), 451
4 T8 1 IciMapping_V3. 0 $E4F QTL & 7 43 #72
OB T E AN R R 8L R A T 82.79 % ~
93.80 % (1), VLW A R PR AR JE 32 848 B R 45
il

(g)

SL19-41 Yed78 JEACHEIAR Progeny population
0y I — - -
. W bRt oV BE AR v W bRk T i 2 W R (%)
Years Environment
Mean + SD (%) Mean + SD (%) Mean + SD Range Skewness Kurtosis Heritability
2012 X 31.80+0.56* 0.017 30.80x0.34 0.011 29.03+2.10 22.44~34.49 -0.15 0.08 83.14
2013 fRE-SC 36.64 +£0.30" 0.008 35.00+0.87 0.024 29.37 £2.14 23.56 ~35.59 -0.04 0.06 83.40
fRE-QY  31.35+0.49* 0.016 30.80+0.20 0.006 28.67+2.10 20.77 ~33.98 -0.37 0.54 82.79
2014 fRE-SC 30.62+0.04* 0.001 29.38+1.25 0.043 31.89 +3.57 18.95~38.05 - - 93.80

* FORG X FREEN Yed78 EHARIEM 2T BE (P <0.05)

* is significant at 0. 05 level( compared with the Ye478 under the same environment )
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F(F2), H LOD {H451 0 3.02.5.85.5. 50 (K
2d) , fe R R AL AR R 5000 6. 74% 9. T4%
17.81% , 1 EL'E AT 43590 LA 43 308 14 R4 o e 368 i
AURMERON y F(F2), Hgn I, 5 A% SL19-
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Table 2 QTL mapping for 100-kernel weight under the three environments

. , . . Tk N N B
IR: PASERES FebRic FRiC RO AN SRR .
QTL LOD (%) YER TR
Environment Chromosome Left marker  Right marker A D D/A
PVE GAM
qKW4-1  ff5E-SC 4.07 bnlgl784 umcl194 3.02 6.74 -0.80 0.28 -0.35 PD
RE-QY 4.07 bnlg1784 umecl194 5.85 9.74 -0.96 -0.08 0.08 A
qkKW4-2  fi5E-SC 4.07 umecl784 umecl194 5.50 17.81 1.46 1.54 0.94 D
PRE-QY 4.08 umel667 umc2135 5.27 9.60 -0.99 -0.19 0.19 A
A FIRINAZON ; PD FR 8053 AR ; D R w00
A,PD and D are additive, partially dominant and dominant effects , respectively
2.5 5.0
2.0 4.0
a
Q1.5 8 3.0
1.0 2.0
0.5 1.0
0 0
< I X v =N <+ + < ) o
oy % 0 ) S o % & o I S
a = =9 — S a = =28 = S
— — — = [\l N — — — = [} N
: 2 %F 3 : . 2 3% :
ES £ 5 8 ES E} ES £ = 5 ES 5
o ¢
g 40 2 10
530 2030
2.0 2.0
1.0 1.0F
0 0E -
< <+ e < < <+ o~
00 > © A N ) = )
= = =2 a a = = 2
o o o o o o0 o) o
E 5 5 E E I

a, b Al e A BHRARAE SC(2013 4E) fRE QY (2013 48) AMEE SC(2014 4E) FREE T FRLTE QTL 1E&
d AR e R X BETE 3 NFREE T IR ) i Bk e QTL 1R

a,b and ¢ are QTL mapping for the 100-kernel weight under the Baoding SC(2013) ,Baoding QY (2013 ) ,Baoding SC(2014) ,

respectively,d is QTL mapping for the 100-kernel weight with the same genome region under the three environments

2 AEIFMETEHRER QTL EfL
Fig.2 QTL mapping for the 100-kernel weight under the different environments
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QY (2013 4F) }18E T SL19-41 F Yed78 AY F1 ki 1
TN (F 1) (HE qKWA-1 A A RSO0 X
SL19-41 (A ki O AE T (R 2), T B h
SL19-41 AARIEIEMIET qKW4-1 535 Yed78 1Y
RN S AR, fRE SC(2014 4F) BRI T SLI19-
41 It Yed78 MY AR E IR Z (K 1), 1M gKW4-1
BRI TP 000 o STL19-41 B 1 A B 14 e 381 186
EHI(F2) o XEEE BT AR qKW4-1 {37 5 g
I Yed78 ERIEE BN, B T XF Yed78 19 H KL
FEIRREAL U R R, 5 R, AR5 X Ok
SC(2014 4F) B EE R BC, F, BEMA B RR 7Ok 8 5 % B
FRIgdE T Tt b, &5 R B /R (£ 3) . &4 bn-
1g1784 il umc1194 FRic i B FORLE 24 12 25 & T
FRRCH R EORIEE (P <0.05) , X gF— i
HI T qKW4-1 37 55 % Yed78 T K7 2 1) 2ie B 300 , T
H qKW4-1 {57 S 8512 ( bnlg1 784 1 umel194)
VR o F At B B & Al i AR 43 FhRic,
3 BEHNE QTL EMIRIESREMGIT TR

Table 3  Statistics analysis of phenotypes and linkage

markers with the QTL for 100-kernel weight

HEBARIC Linkage markers

S T LN
bnlg ume ume ume 100-kernel ~ Number of
e 754 1104 1667 2135 weight  population
1 0 0 0 0  30.87°£3.05 8
2 0 0 1 0 30.36°+2.65 6
3 0 0 0 1 31.01°%2.42 8
4 0 1 0 0 34.07" £2.75 10
5 1 1 0 1 33.20+1.71 10
6 1 1 0 0 32.37% £3.88 6
7 1 1 1 0 32.76" £3.16 8
1 1 1

8 1 35.25% £0.36 3

“O” 1" 43 BIFRIR Yed78 il SL19-41 HYFER A0 b Fl c KHELE
g, H P <0.05
“0” and “1” are the genotypes of the Ye478 and SL19-41,respectively,

a,b and ¢ are from results of multiple comparison at 0. 05 level
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W Yed78 Hyistil el AL T A R 5 Ayt AL o mii
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KAFEH AL SSR Aric kil SC BLe , 1 5, 3 25
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[ AT Y 22 5 (1) 5 Hak i — PR T E A S
AIRE R o T AR BEIX B SSR Ar i #F
T2 BMARCI &, R 2 8 MPR 0 E 17 BEAR SR PR
SR DR ARG | A 5 67 A A4 P A 5 IR 28 1] 5 4 HE B
TR A QTL & A 45 A R TR
AW 58 8 LAY T K B R E QTL 7 A5 gKW4-1
SRR A SRAR L, BB E—2kE, . A
Col59 x Tx303 FIEERY F, #E AR I 2] i) 5 FHOkL & 1B
R 57 T I 4119 4. 08 bin (1 QTL i 5>
DI FAR Yed78 FEAAKGINEIN T4 4 Yefafk
195 TR A E A gKWal 7577 BUR oK JE
A BB AL ZREES (HRAHFE KT A
WF5E 45 Y e W T 5 K3 DR 21 12 X B A e Fs
HORLEE (Y 35t % 6 A, ASWF SR XS 6 T bnlgl 784 ~
umcl1194 X B 47T B73 F:H 24043 Hr (MaizeGDB) |
ZIX BhRIC AN B R FE R 14. 44 Mb, &5 A # i 158
AFERIER P S A 2S5 EREREHCIER,
PRI K W4 -1 457 s A 5 KA T 0K R E ) 382 4 2
RARIEE 25090 FAsic, o qKW4-1 037 5 T 4R
HERTRRIR,
3.2 BHXE Yed78 HIEEH R
SEEREMRIN S, $ AR SL19-41 & R AR
B Yed78 , EUR T Z 55 F SL19-41 Fl Yed78 B H
P RATEM (R 1), KB EMETSA TS
A bnlgl784 Fl umcl194 FEHARICHT QB8O (YL ik
B 1 M 3), QB8O Fl Yed78 35l ik K41
BRE P RER PR ERE B T st % 22 R
e AR RE S BT B QB8O H1 Yed78 #% H bx
PR B B R AR S = AR T T2 (RIS S TR 4
WA T RE I BE R 5O 500 B AR AR, K
FI 28 7 Bl R 238 A R 24 A L34 A 38 R TR 5+
SN RN L N g SN E R (O o
FHR MM R AL RS TS, A5
SL19-41 {25 A QB8O 1) 2 NYefafh B, i H
AZ SL19-41 MR AE 1T 5% 96.20% 5 Yed78 — 3L,
RIS SL19-41 Z2 Ff 0 34524 B 28 AU 1 JL 3K AR
%, ARTREI DL Mol 7 | #5 5 PUFIPE 340 1E I 45 A
AT T SL19-4 — LG 7 B9 , 45 R R SL19-
41 TR E A — FBETC A 7 B SF- 24 AR R RN (3 1
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