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Abstract A recombinant inbred line (RIL) population derived from a cross between a tropical japonica rice cultivar DZ60 and an
indica rice cultivar H359 was grown under two environments and phenotyped for uppermost internode length (UIL), flag leaf sheath
length (FLSL) and UIL-to-FLSL ratio (UFR). Using a molecular marker linkage map constructed previously based on this population,
QTL mapping was performed for these three panicle enclosure-related traits. A total of 10 QTLs were detected, of which 3 were for
UIL, located on chromosomes 1, 4 and 12, explaining 3.20%~14.59% of the phenotypic variance; 4 were for FLSL, located on
chromosomes 1, 6, 8 and 12, explaining 2.59%~20.70% of the phenotypic variance; and 3 were for UFR, located on chromosomes 4,
6 and 8, explaining 2.89%~6.00% of the phenotypic variance. qUIL-1 and qFLSL-1 were mapped at the same position and displayed
the largest effects expressed steadily across the environments, suggesting that they are a major QTL underlying UIL and FLSL
simultaneously. Searching of the rice genome sequence indicated that the interval of this QTL covers the semidwarf gene sd1. Hence,
we guess that the effect of this QTL might come from the sd1 gene.

Keywords Rice; Uppermost internode length; Flag leaf sheath length; UIL-to-FLSL ratio; QTL

MRE= 2002), QU RET R T BT 4, (EA -

AR R T HIIANE R BRI BB T B IR G . BEUREL B b
Gy R AEHORAE I A, AR WIS BRI 2 BE A . R LUREZ RIK
Birs P ELE M 2R SOKRR I EIEAN IR GRS, R TR IR A R S

1526



BARIBAE, 2011, =ANKTEEAEA RTRIRE QTL LA, 7 FHIZEF Vol.9 No.72 (doi: 10.5376/mpb.cn.2011.09.0072)

AT AR IE A, AHSEUILRIEUI2 (Rutger et al.,
1981; Yang et al., 2002). X PMIER CH TR,
AL TS RIEE10G ik, eI IIReE T, &
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K (R 22, 2003; Zhu et al., 2006). % —2 2 (et
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shp3. shp4. shp5. shp6F1A864. [k T shp2F1A864
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3. FRARIE 25 YLt 1K (Shrestha, 1984; Maekawa,
1986; Kinoshita, 1986; Heu and Shretha, 1986; <%
BH, 2006; XI|FERITZINLH, 2006). CLARIE ) 5¢ 4 Rk
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B4 1996; R PAE, 1996; Yamamoto et al., 2001;
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AR EEIQTL (Fr{f4d4%, 2008; Xiong
etal., 1999; X|H: &%, 1998).
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Table 1 Performances of three panicle enclosure-related traits in the parental lines and RIL population

PER DZ60 H359 t{H RIL Ff 44
Trait t-value RIL population
ARk A2 1R 5 353
Average Range Skew Kurtosis
UIL (cm)
El 33.342.22 20.96+1.02 9.07** 24.8643.82 16.78~34.32 0.10 -0.25
E2 36.8243.11  25.34#1.13 6.92** 31.6743.91 23.00~40.66  -0.14 -0.73
FLSL (cm)
El 29.54#+1.58  23.6841.63 5.36** 25.98+42.81 17.36~31.22  -0.68 0.32
E2 30.94+1.76 25.6840.44 6.48** 30.4043.28 20.96~37.82 -0.48 0.33
UFR(UIL/FLSL)
El 1.1340.06 0.8940.08 4.63** 0.9640.11 0.68~1.23 0.24 0.13
E2 1.1940.04 0.9940.04 6.76** 1.0440.09 0.80~1.30 0.57 0.93
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Figure 1 Results of QTL mapping for three panicle enclosure-related traits in rice

2 =AMEBAR SRR A AR <
Table 2 Correlations between the three panicle enclosure-
related traits

UIL FLSL UFR
UlL 0.77** 0.48**
FLSL 0.71** -0.18*
UFR 0.68** -0.02

e B EL R RASS = B2 AT R RIAR,
10.05,131=0.174; I9,01,131=0.228

Note: Upper triangle: correlation under E1 condition; Lower
triangle: correlation under E2 condition, rgs13:=0.174;
ro.01,131=0.228

No 96 TR AR S 1) BTk % 4 3.20%~14.59%, 3435 &5 Ao
[R¥)ok HDZ60, nI 1 pntEIR{E1.09 cm~1.98 cm.
FLSLILK I 2I4NQTL, 435I T-581. 266, 8

AU 124 0, ) 3 1Y A% 53 1) D1 R 2 4 2.59%~
20.70%. & TqFLSL-62 4k, & QTLIIH R EEAT
BEP ok HDZ60, AT eiRAE0.72 cm~1.81 cm;
QFLSL-61F 3 2% S5 A7 FE DK oK HH359, w14 i ARAE
0.67 cm. UFRILKIMFIZANQTL, 4»ihr T-554. 26
6 FH 25 8 YL (o 44, X R B AR S5 (1) U1 1k 2 4 2.89%~
6.00%, HrqUFR-4[IG RS fr L K2k 1DZ60, 1
qUFR-6FIqUFR-8I¥I 4 s S5 A FE K 342K T H359.
ANTRIPERAG I 2] (1 QT L AT L6 7 B AH ) B AT,
HrquUIL-15gFLSL-12 IF] &% qUIL-12 5 gFLSL-12
Z A B e, qUIL-45qUFR-42 R A7 &A1
I HEEX I E . %45 R T IX MRz
() AH G Rt AR Aty Ui B T IR S6QT LIl SEME.
ARG I F) (10D QTLAR ELA b 25 11 Nk 2%
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Table 3 Results of QTL mapping for the three panicle enclosure-related traits in rice

LSRN QTL GRS FRIC X 1A for & TUHR (%) PR
Trait Chromosome Marker interval Position (cM) h2 (%) Additive effect
UIL quIL-1 1 RM315-RM529 207.40 14.59 1.98
quIL4 4 R896-XPSR901 134.10 5.88 1.20
quiL-12 12 C562-G193 4.00 3.20 1.09
FLSL gFLSL-1 1 RM315-RM529 207.40 20.70 181
gFLSL-6 6 G2028-R674A 74.00 431 -0.67
gFLSL-8 8 C166-RM25 48.70 4.03 0.92
gFLSL-12 12 C562—~G193 4.00 2.59 0.72
UFR qUFRA4 4 R896-XPSR901 137.10 5.82 0.033
qUFR-6 6 RM584-R845 0.00 6.00 -0.030
qUFR-8 8 RM223-G1073 129.40 2.89 -0.019

T 53Rk A DZ60 FRAE A7 3k P E sl 1 H

Note: The negative symbol means that the allele from DZ60 acts to decrease the trait value

N, ARESANRIL BTN, T HLAS PR R4
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21418
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. QTLEAL ML FUFH 71X — . AMAQTL
(QUIL-1/qFLSL-1 1 qUIL-12/qFLSL-12) [ I} $2 4kl
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QTLAS B M RrER . &KL R AP 5
R, qUIL-1/gFLSL-1T7E X [(JRM315-RM529 ()
PR H36734076-40670767) IELf AU & T 35 4 11
JEFT I K sd-1 (4 FEAV. &y 38381423-38384165;
Spielmeyer et al., 2002). 7EAHRFIT BRI A
AR, AN RIBEFF R (H359), AR AT L
sd-1; 5 —/MEmft i Ah(Dz60), AR AR L
KISD-1. [RIULBATA 2L HEM, XAQTLXFUILFI
FLSLI RN N 1k 2B AT Ik Rlsd-1. A2 r= sk
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IR S G R

bR T EARPIANQTLZ AN, ASHFFTARAL I 2153 51l
PEHIUIL (QUIL-4)FIFLSL (qFLSL—-6F1gFLSL-8)f)
QTL (%3; K1), T IXELeQTLAA Al S mUILA!
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/b qUIL-44% K6 1 31 %7 UFR B A 25 10 280 (R 3;
Bl1). S34h, AHFFUE R I 2] P AN 52 5% UFR
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