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Abstract : Combining with the phenotypic data at five different growing environments of Mile (2012, normal
growing environment ) , Songming (2012 ,2013 , natural low temperature environment) and Lijiang(2012,2013, natu-
ral low temperature environment) and genotypic data, QTLs controlling the panicle exsertion in rice were analyzed
by using a Towoda X Kunmingxiaobaigu -derived RIL population F, consisting of 225 lines. The results showed that

12 QTLs controlling the panicle exsertion in rice were detected under five different environments. These QTLs were
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distributed on chromosome 1(2 QTLs) ,2,4,6(3 QTLs),7(3 QTLs) ,9(2QTLs) chromosome respectively with the
variance explained by a single QTL ranged from 3. 72% to 22. 17% . Among which,11 QTLs were associated with

the panicle exsertion of the main spike,and 7 QTLs were associated with the panicle exsertion of the spike tillers,6

QTLs were associated with the panicle exsertion of both main spike and spike tillers. Among the 11 QTLs controlling

the panicle exsertion of main spike, gPE-7-1 was detected in four growing environments, explaining 9. 49% -
22.17% of observed phenotypic variation,and 4 QTLs(gPE-1-1,qPE-1-2,qPE-6-1 and gPE-9-2 ) were detected
in more than two growing environments. And 3 QTLs(gqPE-1-2, qPE-7-1 and gPE-6-1,) of 7 QTLs controlling the
panicle exsertion of spike tillers were detected in more than two growing environments , explaining 4. 35% -12. 64% ,
13.22%-20.89% and 11.49% -15.73% of observed phenotypic variation in respective.

Key words :rice ;panicle exsertion;different growing environments ; QTL analysis
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Table 1 Panicle exsertion( PE) of parents and RIL lines under different growing environments (em)
FAR Parents RIL B4 RIL population
Hb A5 Ay Bz - (2 FHE s BERFRH WAVE {353 BUH G
Site Year Type Q UNEESY FrifE2E (%)CV  Skewness Kurtosis Range
Mean = SD
A YT Lijiang 2012 FHE Main spike 4.15+2.00 5.05+3.46 2.85+2.85  99.99 0.29 0.12 -4.7~11.6
Ay BERE Spike tiller 1.55£2.41 2.75+3.35 1.58+2.63  166.58 0. 04 1.34  -9.6~10.5
2013 FHE Main spike 3.00£1.22 6.00+1.80 2.34£2.93 12533  -0.14 1.11 -8~11.8
JYBERE Spike tiller  2.60 £0.89 5.20+1.82 1.48£2.65 178.97  -0.24 0. 89 -8.6~9.5
W Songming 2012 F## Main spike 6.65+2.63 17.90 +3.84 8.37+3.78  45.21 0.16 0.06 -1.3~20.1
JYBERE Spike tiller  5.70 £2.63 13.00+3.74 7.92+3.81  48.13  -0.04 -0.15 -4.6~17.4
2013 F-H Main spike 4.43+3.28 14.00£4.02 8.19+3.77  46.01 0.48 0.93 -1.7-~23.9
JyBERE Spike tiller  3.58 £3.19 13.70 +4.10 7.43 £3.79  50.95 0.18 -0.31 -2.2~18.3
PRH Mile 2012 F-H# Main spike 7.67 £3.27 14.02+3.71 10.54 £3.28  31.06 0.3 -0.1 3.1~21.4
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Fig.1 The distribution of panicle exsertion in rice RILs population in different growing environments
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Table 2 QTL detection and genetic effects on panicle exsertion in rice under different environments

ek I
o AEfy B3| Btk efafk FRIC X i) e FHRR (%) FE P SRR
(il LOD BN
Site Year Type QTL Chromosome Marker flanking PVE Add Source of
allele
WIT Lijiang 2012 B qPE-1-1 1 RM297 ~ RM486 2.60 4.27 0. 60 P,
Main spike gPE-2 2 RM213 ~ RM3421 4.09 17.79 1.20 P,
¢PE-6-3 6 RM412 ~ RM345 2.54 4.41 -0.60 P,
qPE-7-2 7 RM134 ~ RM429 4. 66 8.06 -0.82 P,
4y BERE qPE-1-1 1 RM297 ~ RM486 2.74 4.76 0.58 P,
Spike tiller
qPE-2 2 RM213 ~ RM3421 2.74 10. 92 0.87 P,
qPE-7-2 7 RM134 ~ RM429 4.23 7.68 -0.74 P,
qPE-9-1 9 RM434 ~ RM257 3.42 7.11 -0.70 P,
B qPE-1-2 1 RM5781 ~ RM12182 2.51 8.20 -0.84 P,
Main spike qPE-7-1 7 RM5508 ~ RM134 7.65 15.79 -1.17 P,
2013
SyBERE qPE-1-2 1 RM5781 ~ RM12182 3.59 12. 64 -0.94 P,
Spike tiller .
qPE-7-1 7 RM5508 ~ RM134 6.73 13.22 -0.97 P,
W] Songming 2012 F qPE-1-1 1 RM297 ~ RM486 3.41 4. 30 0.97 P,
Main spike qPE-4 4 RM5611 ~ RM3466 4.21 5.50 0. 89 P,
qPE-6-1 6 RM527 ~ RM1161 7.70 14. 04 -1.42 P,
qPE-7-1 7 RM5508 ~ RM134 13. 60 20. 12 -1.71 P,
qPE-9-2 9 RM5535 ~ RM3808 3.13 4.27 -0.78 P,
A TERE qPE-6-1 6 RM527 ~ RM1161 7.18 15.73 -1.51 P,
Spike tiller
qPE-7-1 7 RM5508 ~ RM134 11.67 20. 89 -1.75 P,
2013 F i qPE-1-2 1 RMS5781 ~ RM12182 3.30 5.45 -0.88 P,
Main spike
qPE-4 4 RM5611 ~ RM3466 2.59 3.72 0.73 P,
qPE-6-1 6 RM527 ~ RM1161 6.01 12.61 -1.34 P,
qPE-7-1 7 RM5508 ~ RM134 12.35 22.17 -1.78 P,
4y BERE qPE-1-2 1 RM5781 ~ RM12182 2.92 4.35 -0.79 P,
Spike tiller
qPE-6-1 6 RM527 ~ RM1161 5.53 11.49 -1.29 P,
qPE-7-2 7 RM134 ~ RM429 10.90 17.98 -1.62 P,
YeEh Mile 2012 Eo qPE-6-2 6 RM3498 ~ RM4447 7.82 12.08 -1.15 P,
Main spike by 7 3 7 RM429 ~ RM1306 5. 14 7.57 ~0.91 P,
qPE-7-1 7 RM5508 ~ RM134 6.43 9.49 -1.01 P,

qPE-9-2 9 RM5535 ~ RM3808 2.83 4.04 -0.66 P,
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Fig.2 Chromosome location for QTLs of panicle exsertion in rice
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