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Abstract: The purpose of this experiment was to study the variation of maize root around flowering for fully under-
standing the genetic mechanism of root development under field conditions and to offer theory basis for genetic
improvement of root in high yield and quality agricultural system. A BC,F, population (187 lines) derived from
Ye478 (with big root system) as the donor, and Wu312 (with small root system) as the recipient was developed.
QTL for shoot dry weight (SDW) and root related traits in maize were identified by composite interval mapping of
PLABMQTL software at the tasseling stage ( VT stage, 10 days before silking) and early filling stage ( R2 stage, 15
days after silking) under field conditions. Totally, 27 QTLs are detected for controlling root dry weight (RDW),
total root length ( TRL) , lateral root length (LRL) , axial root length ( ARL) and axial root number ( ARN). The
contribution of each QTL varies between 5. 2% —15.7% . Two important regions are detected on chromosome bin
6. 02 and 10. 04 with controlled shoot dry weight, total root length, lateral root length and axial root number, and
eight common QTLs are found at the both growth stages. There are specific genetic mechanisms for different root
types at pre and post flowering stages, and the QTLs detected for root related traits are important to the formation of

shoot growth of maize. These QTLs are helpful to understand the genetic basis of maize root under the field condi-
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tion and offer the basis for further genetic improvement by MAS.

Key words: maize ( Zea mays L. ) ; tasseling stage; early filling stage; roots; quantitative trait loci ( QTLs)
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Table 1 Phenotypic values of root traits in the BC,F; and parents around the flowering stage

o o S22 Parents B(:,4 F, 4 ﬁz% %
Growth stage  Trait ¥ 478 K312 TREE  OFHE fREE R 23} 3 hy

Yed78  Wu3l2 Range Mean SD Skewness  Kurtosis (%)
i SDW 92.9a  71.3b 42.5—124.9 74.6 12.5 -0.33  -0.35 65.9
Tasseling RDW 19.9a 14.7b 5.6~357 15.2 4.8 -0.18  -0.46 77.8
stage R/S 0.18a  0.21a 0.12~0.26  0.20 0. 04 0.46  -0.16 54.6
TRL 8935a  5522b 20539799 5516 1761 0.48  -0.32 87.6
LRL 7486 2 5031 b 15258612 4656 1634 0.49  -0.20 88.3
ARL 1449 a 935 b 445 ~— 1227 912 148 -0.01  -0.21 73.2
ARN 89.0a  60.0b 3183 63 8 0.07 0.16 60. 1
BRI SDW 193 a 160b 92.2—333.4 181 25.8 -0.09 0.54 57.3
Early RDW 30.6a 17.7b 9.1~41.0  24.1 4.8 0.03  -0.29 82.2
filling R/S 0.17a  0.11b 0.07~0.21  0.13 0.05 0.82 1.14 76.1
stage TRL 14526 2 6671 b 4018 —17834 9906 3201 0.75 0.16 78.5
LRL 12411a 5532 b 3070 — 16635 8693 3120 0.78 0.21 78.3
ARL 2116 2 1077b 540 —2116 1154 195 0.43 0.23 66. 5
ARN 112a  67.0b  48~112 70 10 0.49  -0.09 66.3

#:(Note) : FFIBE G AR Z R FRWIEARZAEIAT] P <0. 05 KFH B E 25 Data with different letters are significantly different (P <
0.05) between parents. SDW—~E49)8 Shoot dry weight(g) ; RDW—AR T Root dry weight(g) ; R/S—HRJE ¥ Root/shoot ratio; TRL— 5 4R 1% Total
toot length(em) ; LRL—{J4R < Lateral root length( em) ; ARL—#lI#R 1 Axial root length( cm) ; ARN—Hl#E3 %} Axial root number.
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Table 2 Correlation analysis between SDW and root related traits around the flowering stage

PR Trait SDW RDW R/S TRL LRL ARL ARN
SDW 0.670*" 0.291*" 0.349%" 0.304"" 0.614"" 0.544*"
RDW 0.484"" 0.634*" 0.550*" 0.514"" 0.644"" 0.603*"
R/S 0. 008 0.783*" 0.414*" 0.390"" 0.401"" 0.405*"
TRL 0.497"" 0.622*" 0.357*" 0.987"" 0.396"" 0.402*"
LRL 0.490"" 0. 606" " 0.344*" 0.991*" 0.341"" 0.356*"
ARL 0.413"" 0.538*" 0.356*" 0.527*" 0.477"" 0.812*"
ARN 0.392"" 0.564*" 0.385*" 0.458*" 0.421*" 0.818""

H(Note) : “ %7, % % "4 HHRE P <0.05.P <0. 01 BE/KF Mean P <0.05, P <0. 01 significant, respectively; FH EXT LR 1 J 1

BIARSC R B, T NAEIS MH2C 224 Correlation coefficients at 10 days before flowering above diagonal, correlation coefficients at 15 days after flowering
below. SDW—H: 48 Shoot dry weight(g) ; RDW—AR T Root dry weight (g); R/S—HR 7 H. Root/shoot ratio; TRL— & 4R 1 Total root length
(em) ; LRL—{J#R I Lateral root length(cm) ; ARL—#l4R & Axial root length( cm) ; ARN—H#lI#R 4L Axial root number.
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Fig.1 The QTL detected for eight traits around the flowering stage
[ £ (Note) : SDW—A:4) Shoot dry weight; RDW—HR T2 Root dry weight; R/S—AHR 7 H Root/shoot ratio; TRL— AR 1K Total root length;
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