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Identification of QTL for Tassel Color in Maize

YUAN Wen-juan',QIN Hong-ni'* ,WANG Xu',WANG Guo-qiang' , WANG Jiu-guang' ,LIU Zhi-zhai' ,CAI Yi-lin'

('Maize Research Institute , Southwest University ,Beibei 400715 ;> Suzhou Industrial Park Institute of Services Outsourcing ,Suzhou 215123)

Abstract; Tassel is an important reproductive organ of maize and its appearance varies greatly in different
maize varieties. Molecular markers tightly linked with tassel color could be screened by genetic analysis and QTL
mapping on the color of the maize tassel. These molecular markers can be used as an useful tool for maize variety
protection and species identification. Mean while, higher pigment content of anthocyanin in purple tassel is closely
related to the insect resistance of maize tassel. In this paper,two related F,., populations derived from crosses of Mu6
x SDM ( MuS) and Mol7 x SDM( MoS) were used to identify QTLs for for two traits,i. e. ,the anther color( COAn)
and the anther capes color(COCa) ,and the two populations were planted in two different environments in Yunnan
and Chongqing for phenotyping. The results showed that the anther color and the anther cape color were both quanti-
tative traits, jointly controlled by major genes and minor genes. Seven QTLs related to anther color were detected
from the two populations in two different environments. They were located in chromosomes 2,3 ,6,and 10. The QTL
within marker interval ume1196a-IDP8526 on chromosome 10 was both expressed in Chongging and Yunnan, and
contributed 23.17% and 19.98% of the phenotypic variation,respectively. Nine QTLs related to anther cape color
were detected from the two groups in two environments,located in chromosome 3,6,9,and 10. Among them, three

QTLs were stable between environments( with contribution rate more than 10% in at least one environment, detected
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in two environments) . The three stable QTLs were located in the marker interval umc1979-umc1796 and mmc0523-

umc2006 on chromosome 6 and the marker interval umec1196a-umc2043 on chromosome 10, explaining 10.69% to

59.30% of the phenotypic variation. The number, distribution, and effects of QTLs in two populations were highly

consistent,and the major QTLs controlling the two traits of anther color and anther cape color co-localized with each

other for both populations, mainly near the marker mmc0523 at bins 6. 04 and the marker IDP8526 at bins 10. 04.

QTLs located on chromosomes 6 and 10 were stable QTLs in different environments and genetic backgrounds could

be regarded as the target sites used for further fine mapping. And they could also provide a valuable reference for

marker-assisted selection of maize tassel color.

Key words: Maize ; anther color;anther-cape color; QTL analysis
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A,B,C,and D is anther-cape of SDM, anther of SDM, anther

and anther-cape of mu6,anther and anther-cape of Mol7,respectively
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Fig.1 Anther color and anther-cape color of parents
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Table 1 Different scoring methods used in investigation of

two traits
PEAR Trait WA YE [F Min. -Max. 0 1 2 3 4 5 6
COAn 0~5 y rort pop p*
COCa 0~6 g r r* p- p p p*

yorpag B RN E A A A A, -+ 4B A
KR 5 COAn [ COCa 73 il KR L2 B0 AL 25 3P B T (0

y:yellow, r:red; p: purple, g: green, + ( — ) means the color is deeper
(lighter) than the given,COAn and COCa are the color of anther and an-

ther cape, respectively
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Table 2 Analysis of phenotypic values of the parents and F,.; families in two populations

MuS MoS
PR M KA Parent Fps S5 Parent Fp,
Trait Site SDM Mub THME M BES(%) G W SDM Mol7 T JEF BESI(%) G Ve
Mean Range h? Skewness Kurtosis Mean Range n? Skewness Kurtosis
COAn CQ 5 0 1.09 0-~5 87.6 1. -0.115 5 0 0.97 0-~5 86.2 1.21 0.556
YN 5 0 1.01 0~5 0.99 -0.090 5 0 1.03 0~5 1.04 0.45
COCa CQ 6 0 2.13 0~6 88.0 0.44 -1.256 6 0 1.99 0-~6 83.2 0.002 -1.382
YN 6 0 2.09 0-~6 0.36 -0.870 6 0 2.00 0~6 0.01 -1.690

COAn: L2451 ; COCa: FEZ 4P BB (2 ; MuS: K 6 F1 SDM Z3Z3RAF B Fy.5 B4 ; MoS : Mol 7 Hl SDM A28 IRAHHY Foy BEAK; CQ ;YN 59
COAn: Color of anther,COCa:Color of anther cape, MuS:F,.; population derived from cross of Mu6 x SDM, MoS: F,.; population derived from cross of

Mol7 x SDM, CQ ;: Chongqing, YN ; Yunnan
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Fig.2 Frequency distribution of two traits in two F,,,populations at two sites
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Fig.3 Distribution of QTL for anther and anther-cape related traits on linkage map in the MuS groups
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Fig.4 Distribution of QTL for anther and anther - cape related traits on linkage map in the Mos groups
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Table 3 QTLs identified in the MuS and MoS groups

PRI 25 7 43 500 45 A 21 3 AN F 2 A4S QTL, 7 F45 3 .6
9 Yo ik, B4~ QTL i LOD {i Fy 2. 54 ~28. 87,
fif B e AR 4 Wk 3.50% F159.30% . Hirp 1 A4~
QTL JIr £ (1) Y& {0 A X 358 349 75 75 DS A 2= g [R) o) 6 38
COCa6bb-CQ 1 COCab6bb-YN fii F 45 6 U fa & [y
mmc0523-umc2006 ( bins 6. 04 ) , FriC 8] B HE 254 3.
9 ¢M,LOD {E 45 28.87 1 20. 57 , it 36 % [y 77 ik 3%
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PEFNHR 4> o L R 0k | AR SDM,
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Group  Trait  QTL name  Bins Interval markers Position A D Geneaction R’
MuS  COAn COAn6a-CQ  6.04  umc2319-mmc0523 71 6.80 -0.68 0.20 PD 12.40
COAnl0a-CQ 10.04  umcl196a-IDP8526 34 8.02 0.79 -0.67 D 23.17
COAnl0a-YN 10.04  umcl196a-IDP8526 39 7.68 0.56 -0.77 oD 19.98
COCa COCa6a-CQ  6.04 umc1979-umc1796 77 16.26 -1.62 0.39 PD 34.78
COCal0a-CQ 10.04  umcl196a-IDP8526 43 4.95 -0.85 0.25 PD 10.69
COCa6a-YN  6.04 umc1979-umc1796 78 12.34 -0.85 0.24 PD 25.03
COCalOa-YN 10.04 IDP8526 -umc2043 46 6.78 ~0.34 0.35 D 13.87
MoS ~ COAn COAn2a-CQ 2.07  umcl497-mmc0271 44 3.63 -0.51 -0.11 PD 7.06
COAn6b-CQ  6.04  umcl014-mmc0523 5 11.79 -0.85 0.08 22.88
COAn3a-YN  3.06 ume1644-bnlgl97 0 2.74 -0.35 0.35 4.25
COAnl0b-YN 10.04 ume1272-bnlg2336 47 10.79 0.75 -0.26 PD 20.45
COCa COCa3a-CQ  3.06  bnlgl97-bnlgl350a 14 2.61 0.27 0.63 oD 3.84
COCa6b-CQ  6.04  mmc0523-umc2006 8 28.87 -1.81 0.27 A 59.30
C0Ca9a-CQ  9.08 bnlgl 626 -ume1277 1 2.54 -0.41 0.17 PD 3.50
COCa6b-YN  6.04  mmc0523-umc2006 9 20.57 -1.34 0.32 PD 40.20
COCa%-YN  9.07 bnlgl 288 -bnlg619 16 2.64 -0.39 0.24 PD 3.65

7 AR AC DX 0] 1% QTL 78 7 BURE L A9 A7 B A 22 A bR i o I PERIORT 57 {8 3 708 19 280 55 £ 4% ROk 0T SDM,

TE AR 2R 7R 48 2S5 o Sk R ORI T K 6

sk Mol7. COAn:{EZ5 B ; COCa: HELG I BRI B (0 . DTMRR i BER AL R 53 9 17 3 3%

Position and interval markers;The position and adjacent markers of the QTL in linkage group. A :additive effect of the QTL, negative values indicate that

the alleles for increasing trait values are contributed by SDM, positive values indicate that the alleles for increasing trait values are contributed by parent

Mu6 or Mol7. COCa: color of anther-cape,COAn : color of anther. R? (% ) :percentage of phenotypic variance explained by the QTL
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