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Dissection of QTLs for Panicle Traits in Rice (Oryza sativa)
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National Engineering Research Center of Plant Space Breeding, South China Agricultural University, Guangzhou 510642, China

Abstract: Rice yield potential is closely related to panicle traits. QTLs for five panicle traits including panicle length, number of
primary branches, number of secondary branches, spikelets per panicle and seed setting density were identified by using 172
plants and 138 plants from a F, population derived from a cross between Nipponbare and H71D in 2011 and 2012 respectively. A
total of 38 QTLs were detected in the two trials, including 21 QTLs in 2011 and 17 QTLs in 2012, of them four QTLs (only
10.5%) were repeatedly detected in both years. Some QTLs controlling different traits shared the same maker interval on the
chromosome with each other, which was consistent with their significant phenotypic correlations. QTLs with large effects are
easily to be detected in kinds of populations and different environments. These QTLs provide useful information for meta-analysis
and fine mapping, as well as MAS for high-yield rice breeding.
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Table 1 Phenotypic performance of panicle traits between parents and the F, population from the cross of Nipponbare/H71D

Parent F, F, population
Trait Year Nip H71D * .
Range Mean + SD Kurtosis ~ Skewness
2011 22.2+1.5 26.3+1.5 19.7-34.1 26.5+£2.6 -0.117 -0.032
Panicle length (cm) 2012 19.8+1.1 27.0£1.3" 17.7-33.1 24.7+2.8 -0.239 0.001
2011 8.8+1.2 15.6+1.6™ 10.0-21.0 13.6+2.2 0.297 0.514
Number of primary branches 2012 7.611.1 17.4+3.1" 8.0-19.0 12.2+2.2 0.137 0.455
2011 19.5+1.9 72.0+16.9”  15.0-93.0 52.8+14.2 0.038 0.234
Number of secondary branches 2012 15.4£3.0 63.8£14.0”  10.0-75.0 37.4¢14.4  -0.319 0.371
2011 109.7+12.7 367.9+85.2"  37.0-459.0  187.0+107.8 -1.015 0.276
Spikelets per panicle 2012 107.0+£16.6 368.0+73.5™ 81.0-466.0 230.5+84.2 -0.381 0.542
2011 5.0£0.5 13.9+2.8™ 3.2-17.7 10.1+2.7 0.143 0.474
Seed setting density (grain cm™) 2012 5.5+0.6 13.7+¢3.0” 4.1-17.0 9.242.9 -0.521 0.486
o 0.05 0.01 *, ™ Significant at 0.05 and 0.01 probability levels, respectively.
%2 FEREREXME
Table 2 Correlation coefficient between observed traits in the F, population
Trait Panicle length Number of primary Number of Spikelf}ts Seed se'tting
branches secondary branches per panicle density
Panicle length 0.200™ 0.255™ 0.070 -0.055
Number of primary branches 0.598" 0.669" 0.056 0.566"
Number of secondary branches 0.516™ 0.702" 0.248™ 0.831"
Spikelets per panicle 0.541" 0.742” 0.926™ 0.306™
Seed setting density 0.285™ 0.643™ 0.885™ 0.956™
2011 2012 T 0.05 0.01

The data in the top right and the left lower triangles of the table were the correlation coefficients between the traits in 2011 and 2012,

* ok

respectively; ,

Significant at 0.05 and 0.01 probability levels, respectively.

H71D, 9.30%~24.58%,  -2.06~0.68 cm™
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Table 3 Identification of QTLs for five panicle traits in F, population and their genetic parameters estimated in 2011 and 2012
LOD
Trait oTL chr. Marker interval LOD score Additive effect PVE (%)
2011 2012 2011 2012 2011 2012
gPL-6-1 6 RM3628-RM412 3.23 -1.13 15.22
Panicle length qPL-12-1 12 RM277-RM519 3.19 052 15.85
gPL-12-2 12 RM519-RM270 3.04 -0.38 15.99
qPB-1-1 1 RM495-RM84 3.04 -0.70 7.17
Number of primary branches qPB-3-1 3 RM16-RM6266 6.17 0.67 16.00
gPB-7-1 7 RM82-RM214 3.41 -0.39 12.53
qPB-8-1 8 RM152-RM310 6.30 -1.25 17.90
gPB-10-1 10 RM311-RM304 3.33 -0.74 8.44
gPB-10-2 10 RM147-RM228 4.96 0.15 19.67
qsB-1-1° 1 RM495-RM84 505 3.06 -7.10  -6.29 1592  10.09
Number of secondary branches  gsp-1-2 1 RM84-RM490 3.84 ~7.32 13.75
gqSB-2-1 2 RM1358-RM29 5.42 -8.32 25.02
qSB-2-2 2 RM262-RM263 3.07 -7.28 11.55
qSB-6-1 6 RM584-RM276 3.06 _5.67 0.29
qSB-8-1 8 RM310-RM339 4.08 -8.07 13.86
gSB-10-1 10 RM304-RM147 3.92 ~11.36 21.35
qSPP-1-1 1 RM495-RM84 3.47 —34.97 13.10
Spikelets per panicle qSPP-1-2 1 RMB84-RM490 4.00 _38.97 15.12
qSPP-2-1 2 RM555-RM5345 3.26 —41.44 12.38
qSPP-2-2 2 RM262-RM263 3.37 -36.26 11.37
qSPP-6-1 6 RM584-RM276 3.25 -32.85 10.40
qSPP-8-1 8 RM152-RM310 3.07 -38.68 13.76
gsPP-10-1° 19 RM147-RM228 487 372 -33.33 -64.29 2567 52.62
qSPP-11-1 1 RM167-RM202 3.20 _45.65 14.59
qsb-1-1° 1 RM495-RM84 441 579  -1.15 -154 1135 1545
Seed setting density qSD-1-2 1 RM84—RM490 457 ~1.60 17.36
qSD-1-3 1 RM23-RM24 4.23 -0.71 10.81
gSD-2-1 2 RM29-RM341 3.08 -1.39 10.57
qSD-2-2 2 RM475-RM262 3.43 -0.56 9.30
gSD-5-1 5 RM164-RM274 4.06 -1.41 13.20
gSD-7-1 7 RM10-RM505 3.25 0.68 11.90
qSD-7-2 7 RM505-RM234 5.99 1.44 15.20
gSD-8-1 8 RM152-RM310 4.36 -1.51 15.53
qsb-10-1° 10 RM147-RM228 6.94 319 -072  -2.06 2458 4533
PVE (%) ;2 2011 2012 QTL

PVE (%): Phenotypic variation explained (%); * represents QTL detected in both 2011 and 2012.
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Fig. 1 Location of the QTLs for panicle traits detected in 2011 and 2012 in the genetic map
* 2 QTL * Indicates the QTL detected in two years.
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