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Identification of QTLs for Chlorophyll Content at Booting Stage in Rice

FAN Shu=iu WANG Jia-yu MAO Ting XU Zheng-jin
( Rice Institute of Shenyang Agricultural University Key Laboratory of Northern
Japonica Rice Breeding of Liaoning Shenyang 110161 China)

Abstract: The recombinant inbred line populations consisting of 162 lines derived from Qishanzhan ( indica) /
Akihikari ( japonica) and its genetic linkage map were used to map the QTLs controlling the chlorophyll content of
flag leaf. A total of 22 QTLs with main effects were detected on the chromosome of 3 7 10 and 12. Of them six QTLs
affected chlorophyll a content five QTLs control chlorophyll b content five QTLs and six QTLs control carotenoid con—
tent and total chlorophyll content respectively. Each QTL explained 7.4% —-14.6% phenotypic variations.

Key words: Rice; Recombinant inbred line; Flag; Chlorophyll content

1
1.1
¥ T ( Recombinant Inbred
Line RILF,, 162 ) .
s 1.2
12010 -07 - 12
: (20092103120012) ; (20091070)
(1979 )

(1976 -)



A G T A
ﬁBERIGULTllRAE 70

25

REALI-SINICA
o 3 10 500 SSR
30 cm x13.3 ¢m
o 122 SSR . PCR
1.3 10 nL 8%
3 MAPMAKER/EXP 3.0b
Map Chart 2.1 o
o 10 mL 95% 72 1.5 QTL
h 2 QTL Mapmarker "
Qgene2.29
( Cary50 ) 665 649 470 nm LOD 2.4
95% o QTL LOD
a(GC,). b( C,) >2.4 LOD
(C) (C.) ( QTL. QTL
mg/L) o QTL McCouch "
C,=13.95A,, -6.88A, o
C, =24.96A,, -7.32A;
C,=C,+C, =18.08 A, -6.63 A, 2
C.=(1000A,,-2.05C,-14.8 C,) /245 2.1 RIL
(mg/g): 1 as b.
=C_V/1 000W
C (mg/L);V /
(mL) ;W (g); .
o EIN b.
1.4
DNA CTAB . QTL o
1 RIL
Tab.1 Chlorophyll content of flag leaf in the parents and the RIL population
RIL
Traits Akihikari  Qishanzhan Range Skew Kon
a Chlorophyll a 2.463 8 2.706 2 2.342°8 1.363 1 ~3.224 6 ~0.0038  -0.063 5
b Chlorophyll b 0.666 1 0.803 6 0.692 4 0.4156 ~0.979 0 0.199 2 -0.062 5
Total chlorophyll 3.1299 3.509 8 3.035 2 1.778 7 ~4.160 7 0.037 0 -0.078 3
Carotenoid 0.540 3 0.589 2 0.511 4 0.286 8 ~0.715 1 0.019 3 0.414 2
2.2 QTL b QTL qChla7  qChlb7
RIL a- SSR RM18 RM118 o
b. 4 QTL 6
QTL 22 QTL ( QTL a QTL
2 1) 37 10 12 . LOD o
2.6~5.6 7.4% ~14.6% - QTL 5 3.7 10
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2  QTL. 10.12 QTL QTL 5 3
qChla3a = qChlb3a. qChla3b RM251-RM232, RM231-RM22 7
= qChlb-3b.qChla-d0a = qChlb40.qChla42 = qChlb- RM18-RM118. 10 PSM166-
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Tab.2 QTL analysis for flag leaf chlorophyll contents
TL LOD /%
Traits Q Chromosome Flanking marker Value H’ Additive
aChlorophyll a qChla-3a 3 RM251-RM232 5.51 13.4 -0.150
qChla-3b 3 RM231-RM22 5.57 14.6 0.245
qChla-7 7 RM18-RMI118 3.26 8.8 0.131
qChlad0a 10 PSM166-RM269 3.04 8.3 0.384
qChla-10b 10 RM258-RM216 5.08 13.5 0.191
qChlad2 12 RM235-RM19 2.71 7.4 -0.126
bChlorophyll b qChlb3a 3 RM251-RM232 5.24 13.8 -0.050
qChlb-3b 3 RM231-RM22 4.07 10.9 -0.067
qChlb7 7 RM18-RM118 3.48 9.4 0.046
qChlb40 10 RM258-RM216 4.99 13.2 0.620
qChlb42 12 RM235-RM19 2.62 7.2 -0.056
Total chlorophyll  qChlt-3a 3 RM251-RM232 5.21 13.8 -0.192
qChlt-3b 3 RM231-RM22 5.28 13.9 -0.313
qChlt7 7 RM18-RM118 3.34 9.1 0.174
qChlt40a 10 PSM166-RM269 2.91 7.9 0.460
qChlt40b 10 RM258-RM216 5.17 13.7 0.253
qChlt-12 12 RM235-RM19 2.75 7.5 -0.204
Carotenoid qChlxc3a 3 RM251-RM232 3.88 10.5 -0.029
qChlxe3b 3 RM231-RM22 4.87 12.9 -0.047
qChlxeZ 7 RM18-RMI118 2.77 7.6 0.026
qChlxc-0a 10 PSM166-RM269 3.01 8.2 0.089
qChlxc40b 10 RM258-RM216 4.76 12.6 0.040
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Fig.1 Locations of QTLs for flag leaf chlorophyll content at the booting stage of rice
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