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Abstract: [Objective] Understanding the effect of elevated CO, on genetic expression of panicle traits will provide bases for
screening some breeding materials under elevated CO, enviroment in future. [Method] Based on a RFLP molecular linkage map of
65 indica (IR24) chromosome segment substitution lines (CSSLs) with japonica (Asominori) background, the QTL analysis was
conducted for panicle traits under ambient atmosphere CO, concentration (Ambient) and free air CO, enrichment (FACE, ambient +
200 pmol-mol™) at LOD=3.0. [Result] Panicle length, primary branch, spikelet number per panicle, unfilled seed, seed setting rate,
seed density under FACE were all greater than those of under Ambient; Positive and negative response to elevated CO, in panicle
traits of CSSLs were detected under FACE. Among them, there were six CSSLs largely positively responded to elevated CO,, they
were AI9 (panicle length), AI30 (primary branch ), A163 (spikelet number per panicle), AI62 (unfilled seed), AIS0 (seed setting rate),
Al2 (seed density); A total of 15 QTL for panicle traits were detected on chromosome 1, 3, 4, 5, 6, 7, 8, 12 under FACE and Ambient,
8 QTL and 7 QTL were discovered under FACE and Ambient, respectively. Among them, only 1 QTL, namely qPB5™ was
simultaneously detected under both FACE and Ambient. [Conclusion] Six CSSLs were significantly positively responded to

elevated CO,, and these positive CSSLs will offer materials for future rice breeding; A total of 15 QTL for panicle traits were
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detected under FACE and Ambient, and no QTL was detected significantly in interaction between QTLs and environment.

Key words: Rice; CO, concentration; Quantitative trait loci (QTL); Chromosome segment substitution lines (CSSLs); Panicle

traits
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Fig. 1 Frequency distribution of the rate of increasing panicle characteristics under FACE compared with Ambient in CSSLs
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Fz1 CSSLs REFEARMBIHIKTKEE

Table 1 Descriptive statistics of panicle characteristics of CSSLs population and their parents

227N CO, e E “F¥I{EESD e KR HIFE
Traits Level of CO, Means+SD Range Asominori IR24
K (cm) FACE 21.49+2.27 16.96~28.80 22.75+0.37 *° 23.98+0.59%*
#a
PL Ambient 20.73+1.96 16.65~25.61 22.33+0.39 21.99+0.76
— B FACE 9.51+1.26 7.27~13.25 10.10+0.23* 10.2340.29%*
PB Ambient 9.28+1.10 6.70~11.87 9.8240.28 9.56+0.41
AR R AL FACE 94.99+21.68 45.75~172.07 97.3443.15%* 171.42+13.21%*
kK
SP Ambient 88.87+17.44 49.32~141.44 92.30+3.74 132.34+22.57
SR AL FACE 14.97+6.84 5.00~41.83 13.75+2.09 36.1246.90
UFS** .
Ambient 15.58+5.77 6.61~36.05 13.13+1.68 29.68+5.19
SESR (%) FACE 84.32+5.14 61.80~92.74 85.85+2.31 78.97+3.25
dk
Ses Ambient 82.27+6.74 43.10~90.76 85.81+1.42 77.31+4.17
o S FACE 4.39+0.73 2.70~7.19 4.28+0.09 7.14+0.41%*
SeD** .
Ambient 4.27+0.61 2.89~6.37 4.14+0.19 5.99+0.87

s FRAE P<0.01 Fl P<0.05 7KV 3%, ** FIRESEA Asominori F1 IR24 2 [AA B35 75 5, *® FIR7E FACE FW IR 2 )ik i 3% % 5

#*and * indicate significant difference at level of P<<0.01 and P<<0.05, respectively. ** indicates significant difference between Asominori and IR24, *°

indicates significant difference between FACE and Ambient
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Table 2 Estimated genetic effects of QTL for panicle characteristics under FACE and Ambient

PEIR CO i QTL % PERIN SEhRi BURLE BTk INPERRE TN A
Traits Level of CO, Name of QTL Chr. Close by marker LOD R? (%) Additive Positive allele
PL FACE qPL3™ 3 R3156 3.0 13.41 1.51 A
qPL6™ 6 XNbp12 4.0 18.22 3.86 A
Ambient qPL8™ 8 XNbp41 3.6 19.88 -1.41 I
PB FACE qPB5™ 5 C263 43 18.66 -1.43 I
Ambient qPB5™ 5 €263 5.5 25.83 -1.51 I
SP FACE qsP4F 4 XNbp331 3.0 12.37 -12.97 I
Ambient qsP4** 4 C891 3.6 20.51 -14.18 I
qspg** 8 XNbp41 4.1 25.39 -13.75 I
UFS FACE qUFS3™* 3 C1468 8.0 49.79 -11.64 I
qUFS7™ 7 R2394 7.0 29.34 -9.64 I
qUFS1274 12 C751 3.8 22.70 -10.03 I
Ambient qUFS1** 1 XNbp113 52 23.07 -8.28 I
SS FACE qss127 12 C751 5.9 30.47 -11.44 I
Ambient qss1A* 1 C86 12.5 53.57 -20.14 I
SD Ambient qsD4™ 4 XNbp331 4.5 21.17 -0.49 I

F-4: 3IRAE 2004 4E1F) FACE RAINE]: A-4: FIRAE 2004 AEIN IR RS -4: 3RIR7E 2004 4E1K) FACE F00S T [R] A0 21
F-4: Effects detected under FACE in 2004; A-4: Effects detected under Ambient in 2004; -4: Effects detected under both FACE and Ambient in 2004
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