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Table 1 The bin marker numbers and genetic

distance between adjacent bins Mb
i FRICHH  CPYgEEES %_/Jjﬁﬁ% %j(_ﬁﬁ%"}
Chromosome Number Mean M_mlmum M§X|mum
of marker  distance distance distance
1 68 0.64 0.10 3.40
2 64 0.56 0.10 2.90
3 59 0.62 0.10 3.45
4 69 0.52 0.10 4.70
5 47 0.64 0.10 3.60
6 37 0.82 0.10 12.85
7 52 0.57 0.10 2.30
8 34 0.84 0.15 8.90
9 33 0.68 0.15 1.85
10 59 0.40 0.10 1.00
11 76 0.38 0.10 2.50
12 57 0.47 0.10 2.95

22 2/NBETFEAM CSSL BHARA S

HE 21, ISCHRMT, 2 MERRKESR 1
R 2 Ry FRAEE 6 RANFE 7 RAFERER
5, HRAKM 2 A EARKE K ERF A RE.
25CHMHT, 2RAMMBKAES 1. 2 3. 4 K.
FRAER 34 4. 5. 6 RAFAERZE % 7, HARAKN
MERARE. CSSL #HEH, #hZFRKMzEKY
RIVHAFFREERI 225, 175 2 MREFRMF N2
HEAR R, BATZAERIRE, BRI
HEEEMS (GR2 ME 2). R 15CTHI25C%
PR, IKFESH2F AR KRN 25K 2 T L B S 0 B
RFFIE, #78 QTL 7 EK.
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Table 2 Phenotype analysis of root length and bud length under two temperatures of their parents and CSSL population

SEZR Parents

CSSL #t4£& CSSL population

R pek TERE
Temperature Trait Growth 9311 - HAR HfE PR {5 W BUME ON ]
day (d) (cm) Nipponbare (cm) Mean (cm) Standard error Skewness Kurtosis Minimum (cm) Maximum (cm)
15<C & 1 227 1.62" 2.54 1.03 0.55 -0.38 0.58 4.90
2 2.69 2.007 3.57 112 0.27 -0.78 1.18 5.97
3 2.95 243 4.33 1.23 0.02 -0.67 1.23 6.93
4 2.87 2.33 4.87 1.28 -0.13 -0.60 1.46 7.81
5 2.70 243 5.34 1.28 -0.68 1.54 0.00 8.08
6 2.60 2.33 5.89 1.33 -1.06 2.46 0.00 8.48
7 2.73 251 6.21 1.39 -1.12 2.74 0.00 941
EK 1 2.45 2.01 1.66 0.59 0.95 -0.37 0.90 3.16
2 3.07 3.08 2.92 0.48 -0.16 -0.11 1.67 3.88
3 3.38 3.40 3.93 0.46 -1.39 3.55 2.05 4.87
4 3.59 3.46 4.50 0.48 -1.53 5.40 241 5.60
5 3.67 4.29 4.75 0.63 -4.01 27.71 0.00 5.85
6 3.69 5.25" 5.04 0.71 -2.87 23.19 0.00 7.66
7 4.13 553" 5.56 0.91 -1.37 12.57 0.00 9.07
25T iE§N 1 0.43 0.00™ 0.40 0.33 0.32 -1.21 0.00 1.07
2 1.40 0.28™ 1.83 0.90 0.05 -1.11 0.20 3.62
3 2.74 1.61™ 3.18 1.17 -0.06 -0.92 0.92 5.70
4 3.75 2.49™ 3.96 1.14 -0.31 -0.79 147 6.21
5 450 3.88 4.75 1.22 -0.44 -0.77 2.08 6.94
6 5.49 4.60 5.24 117 -0.62 -0.22 1.87 7.28
7 6.26 5.71 5.74 1.13 -0.46 -0.42 2.64 7.81
E2iS 1 0.20 0.00 0.25 0.15 4.44 25.49 0.08 1.18
2 0.82 0.25 0.81 0.29 2.48 10.67 0.39 2.33
3 1.40 0.73" 1.58 0.43 0.68 0.32 0.90 3.06
4 244 1.02™ 2.29 0.54 0.27 -0.69 1.19 3.77
5 3.09 2.06™ 3.14 0.63 0.44 0.92 1.62 5.55
6 3.72 2.76™ 3.76 0.61 -0.08 -0.48 2.26 5.12
7 4.02 3.68 4.19 0.56 -0.55 0.27 243 5.29

RN €T RIS 2 N RAZ MM ZERER R (P<0.05) MEZEKFE (P<0.01)
“*” and “™” indicate significant differences between the two parents at the levels of 0.05 and 0.01, respectively
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Table 3 QTL mapping for root length and bud length under two temperatures
using CSSL population at different stages of sprout growth

T etk oTL GEBURIE LODMH kA TR
Temperature Trait Growth day (d) Chromosome Linkage marker LOD value Additive effect  Contribution rate (%)

15C JiE8iS 1 2 gRL15T2.1 chr2-bin113 3.07 0.69 11.42
7 7 gRL15T7.1 chr7-bin385 3.23 -1.15 8.66

4 gRL15T7.2 chr7-bin387 2.66 -1.03 8.68

6 3.84 -1.25 11.92

3 gRL15T7.3 chr7-bin393 3.01 -0.75 9.58

1 10 gRL15T10.1  chrl0-hin501 2.75 -0.61 10.17

4 gRL15T10.2  chr10-bin504 4.08 -1.16 13.73

3 gRL15T10.3  chrl0-hin505 441 -1.28 14.46

6 5.36 -1.50 17.17

7 gRL15T10.4  chrl0-bin507 8.27 -2.21 24.36

5 gRL15T10.5  chrl0-hin510 412 -1.12 15.61

K 1 1 gBL15T1 chrl-binll 5.24 0.66 17.05
1 2 gBL15T2 chr2-hin113 3.59 0.41 11.08

3 3 gBL15T3.1 chr3-hin135 451 -0.86 13.82

3 gBL15T3.2 chr3-hin154 2.79 -0.47 8.22

5 6 gBL15T6 chr6-bin339 25.36 231 19.50

6 16.24 1.92 14.72

2 7 gBL15T7 chr7-bin393 2.70 -0.30 10.60

3 5.55 -0.35 17.37

4 3.67 -0.35 13.69

5 8 gBL15T8 chr8-hin425 3.68 0.69 1.73

6 9 gBL15T9 chr9-bin448 3.27 0.61 2.22

7 2.96 0.95 11.54

4 10 gBL15T10 chrl0-bin507 2.57 -0.43 8.55

5 31.09 -2.22 26.92

6 27.73 -2.19 28.90

25<C RE 4 1 gRL25T1 chrl-hin52 2.93 -0.92 6.03
5 7 gRL25T7 chr7-bin345 3.07 -0.73 6.04

6 3.56 -0.94 10.76

5 8 gRL25T8.1 chr8-hin415 2.56 -1.06 5.22

4 gRL25T8.2 chr8-hin430 5.13 -1.25 11.08

6 9 gRL25T9.1 chr9-hin439 2.83 -0.72 8.43

5 gRL25T9.2 chr9-hin448 4.37 -1.16 9.24

2 gRL25T9.3 chr9-hin459 3.32 -0.68 10.24

3 331 -0.93 12.82

4 5.84 -0.96 12.80

5 4.28 -0.82 9.03

4 10 gRL25T10 chr10-bin495 4.47 -0.83 9.51

5 5.84 -0.98 12.74

6 3.10 -0.81 9.28

4 12 gRL25T12 chr12-hin599 3.11 -0.95 6.43

5 4.47 -1.18 9.48

S 1 3 gBL25T3.1 chr3-hin136 45.91 -0.46 29.14
1 gBL25T3.2 chr3-hin138 51.60 0.47 38.26

1 gqBL25T3.3 chr3-hin147 21.86 0.46 753

2 7.17 0.77 25.74

3 2.70 0.75 10.59

5 qBL25T3.4 chr3-bin186 3.52 1.22 13.60

1 11 qBL25T11 chrl1-bin596 2.59 0.06 0.58
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Detection of QTL for Root Length and Bud Length at Germination
Stage in Low Temperature Using CSSLs in Rice (Oryza sativa)

Yu Meixia', Deng Haodong', Tan Jing'ai', Song Guiting', Wu Guangliang’,
Chen Liping', Liu Ruigi', Zhou Andong', He Haohua'?, Bian Jianmin'-

("Key Laboratory of Crop Physiology, Ecology and Genetic Breeding (Jiangxi Agricultural University), Ministry
of Education/Jiangxi Province, Nanchang 330045, Jiangxi, China; 2Jiangxi Super Rice
Engineering Technology Research Center, Nanchang 330045, Jiangxi, China)

Abstract The growth and development of roots and shoots have an important influence on yield. In order to
explore the quantitative trait loci (QTL) affecting root length and bud length in bud bursting period under different
temperature treatments, the chromosome segment substitution lines (CSSLs) population of 9311 (recipient)/
Nipponbare (donor) used as the experimental materials. The germinated seeds were treated at 15°C for seven days
and then recovery grew at 25°C for seven days. During the recovered period, 10 seeds were randomly selected to
measure root length and bud length. After the treatments, the QTL associated with root length and bud length were
detected by the CSSLs population. Under 15°C treatments, nine QTLs affecting root length were detected, the range
of contribution rates was 8.65%-24.35%. qRL15T7.2, and gRL15T10.3 were repeatedly detected at different periods
of root growth; nine QTL affecting the bud length at 15°C were detected, and the explained phenotypic variations
were from 1.73% to 28.89%, gBL15T6, gBL15T7, gBL15T9, and ¢BL15T10 were repeatedly detected at different
periods of bud growth; Under 25°C treatments, nine QTL affecting the root length were located, the range of
contribution rates was 1.73%-28.89%, gRL25T7, gRL25T9.3, gRL25T10, and gRL25T12 were repeatedly detected;
five QTL affecting bud length were detected, and the contribution rates were 0.58%-38.26%, only gBL2573.3 was
repeatedly detected at different periods of bud growth. Four recombination bin markers were located on
chromosomes 2, 7, 9, 10, also affected different traits at the same temperature or different traits at different
temperatures. The results showed that the QTL affecting root length and bud length were different under different
treatments. The results suggest that the genetic mechanism of controlling the growth of roots and buds at the bud
stage of rice under low temperature may be different from under normal temperature.

Key words Rice; Root length; Bud length; QTL; CSSLs



