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Abstract : A recombinant inbred line (RIL) population with 234 lines derived from a super hybrid rice Xieyou 9308 were
treated with normal water condition and 20% polyethylene glycol ( PEG-6000). Eight root traits including the maximum
root length, total root length, root surface area, root volume, root average diameter, number of root tip, root fresh
weight and root/shoot ratio were measured and further used for QTL analysis. A total of 21 QTLs were detected and each
locus explained 4. 80% ~11.35% of phenotypic variance. 7 QTLs on chromosome 2, 3, 9, 10 and 11 under normal
water condition and 14 QTLs on chromosome 2, 3, 5, 6, 9 under drought stress were detected, respectively. The QTLs

detected under the two water supply conditions had significant differences, which indicated that there was different
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genetic mechanism controlling rice root traits at the two different water conditions. Two important QTL clusters on

chromosome 3 and 6 for root traits were detected, especially the QTL for seedling root traits detected between RM6283

and RM7370 on chromosome 3 had linkage relation with the QTLs for drought resistance and yield related traits. It would

be possible to improve multiple traits using DNA makers closely linked to these QTLs.
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Table 1  Performance of root traits for the parents and RIL population under drought and normal water conditions
JEAR parent RIL & RIL population
b B [EXIN . -
treatment trait i B Hk 9308 AR 1 1353 it i
XQZB R9308 range kurtosis skewness
0% PEG FRMREK MRL(em) 13.61 6.47 ~15.60 -0.12 0.32
HRAETE RFW (g) 0.052 0.029 0.017 ~0. 081 0.62 0.66
M Ik RS 0.359 0.278 0.168 ~0.527 0.40 0.50
MAREK RTL(em) 146.67 43.94 29.25 ~199.34 0.79 0.92
MO E A% RAD(mm) 0.341 0.233 0.161 ~0.507 0.69 0.49
R RSA(em?) 15.58 1.92 ~19.07 0.98 0.96
AL RV (em?) 0.134 0.018 0.010 ~0. 179 0.85 0.91
%L RTN 519.8 169.3 99.5~913.5 0.62 0.59
20% PEG AR MRL(cem) 10. 69 8.44 5.27 ~14.25 -0.35 0.16
REEH RFW(g) 0.038 0.019 0.013 ~0.070 -0.10 0.19
HIE L RS 0.635 0.473 0.235 ~0.753 0.43 0.31
BRI RTL(em) 82.48 41.08 23.00 ~153. 12 0.70 0.71
MOV E A% RAD(mm) 0.235 0.225 0.172 ~0.333 0.16 0.23
LA RSA (em?) 6.14 1.74 ~9.15 -0.35 0.14
AL RV (em?) 0.037 0.017 0.010 ~0.055 -0.70 0.13
HRIREL RTN 503.7 148.1 130.5 ~813.0 -0.10 0.36

Note : MRL: maximum root length; RFW; root fresh weight; RS:root-shoot ratio; RTL; total root length; RAD root average diameter; RSA; root surface area;

RV root volume; RTN: root tip number. The same as following tables and figure 1.
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Table 2 Correlation analysis of root traits in rice

JiEL) PEAR FRMR SRR WEEH P ERE  HRER HRI%L A i
treatment trait MRL RTL RSA RAD RV RTN RFW
0% PEG BAREK RTL 0.11
MR F I RSA 0.12 0.78 **
Y EAZ RAD 0. 05 -0.04 0.58
AR RV 0. 06 0.45™ 0.90 ™ 0.84™
HRIEL RTN 0. 06 0.87* 0.63 ™ -0.11 0.32 % =
MRt H RFW 0.40 ™ 0.35* 0.20* -0.15 0.02 0.39*
R RS 0.23* 0.21" 0.08 -0.17 -0.04 0.21" 0.65*
20% PEG SR RTL 0.29 *
R MR RSA 0.33* 0.91 "
RV E4E RAD 0.01 -0.34" 0. 06
AR RV 0.31* 0.66** 0.91* 0.45™
%L RTN 0.14 0.87* 0.83 " -0.22* 0.64
MRt H RFW 0.44 ™ 0.35* 0. 40 ™ 0. 06 0.38 0.40 ™
R RS 0.31* 0.08 0.13 0.08 0.14 0.04 0.24*
T " R UFIRAE 0..05 F10. 01 ART-225 W3
Note: * and * mean significant difference at 0. 05 and 0. 01 levels, respectively.
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DUAVO(Q+/-. V.('+ Denote QTLs for RFW. RS, MRL, RTL, RSA. RV, RAD and RTN identificd under

normal water / waler stress conditions, respectively « «

Bl 1 RIL #HARMRIER QTL

Fig.1 QTL for root traits in the RIL population
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Table 3 QTL detected for root traits under different water conditions in the RIL population
fb 3 IMA oTL ﬁiﬂ'lxﬁ [ LoD ﬂnl&;ﬁcr\j R?
treatment trait maker interval additive (%)
0% PEG HEETE RFW qRFW -10 RM6100 — RM3773 2.70 -0.003 6.28
MR RS qRS -3 RM6283 — RM7370 2.95 -0. 002 6.03
qRS -9 RM219 - RM1328 2.41 -0. 002 5.00
R RSA gRSA -2 RM5812 — RM327 3.41 -0.760 9.04
qRSA -3 RM227 - RM148 3.71 -0. 857 11.35
WV EAR RAD qRAD - 11 RM167 — RM5704 3.62 0. 020 10. 44
R4 RTN qRTN -11 RM167 - RM5704 2.45 ~41.922 7.66
20% PEG AR MRL qMRL -2 RM4702 - RM145 4.06 -0.518 8.30
qMRL -3 RM16 — RM5626 3.58 -0. 477 7.01
REETE REW qRFW -3 RM6283 — RM7370 3.30 -0.003 6.67
qRFW -6 RM510 - RM19417 2.63 -0. 002 5.11
qRFW -9 RM219 - RM1328 2.47 -0. 002 4.80
JBAREK RTL qTRL -3 RM6283 — RM7370 3.46 -6.926 8. 68
qTRL -6 RM510 - RM19417 3.31 -7.088 8.07
R RSA gRSA -3 RM6283 — RM7370 2.82 -0.436 7.43
qRSA -6 RM510 - RM19417 3.01 -0.452 7. 84
WY EAR RAD qRAD -5 RM3800 — RM3870 3.38 -0.009 9.23
RIAFH RV qRV -2 RM327 — RM2634 2.43 -0.003 5.86
qRV -6 RM510 - RM19417 4.22 -0.003 10.37
RIS RTN qRT -3 RM6283 — RM7370 2.86 -40. 861 8.42
qRT -6 RM510 - RM19417 2.40 -35.942 6. 34
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