(ChineseJ Rice Sci) , 2006, 20(1) :19 24
http :// www. ricescience. org 19

QTL

1,2 2 2 2 2 2 1 2

* , 200240 2 , 201106 ° :lijun @sage. org. cn)

Relationship Between Coleoptile Length and Drought Resstance Index of Rice and Their
QTLs

Hu Songrping''?, YANG Hug , Zou Gui-hud , L iu Hongryar® , L 1u Guo-lan® , MElI Harrwei® , Cal Run' , L1 Ming-shol? |
LuoLi-jun’’

(*School of Life Science and Biotechnology, Shanghai Jiaotong University, Shanghai 200240, China; ?Shanghai Agrobiological Gene Cen-
ter, Shanghai 201106, China; ~ Corresponding author : lijun@sagc. org. cn)

Abstract : A set of recombinant inbred lines (RIL'S) population including 195 lines derived from a cross of Zhenshan 97B
(lowland rice variety) and IRA T109 (upland rice variety) was used for correlation analyss and QTL identification for cole-
optile length (CL) and drought resistance index (DRI). The correlation coefficient between CL and DRI under water stress
was 0.2206 " . A tota of 13 and 5 QTLsfor CL and DRI under different conditions were identified , respectively. The phe-
notypic variance explained by each QTL ranged from 2. 28 % to 22. 65 %. qCL9 possessed the same location (RM160 -
RM215) with gDRI9. Seventeen epistassloci for CL were detected with 58. 35 % of total contribution; three pairsof epista
ssloci for DRI were detected with 11.93 % of total contribution. Comparing the QTL s related to drought res stance in other
studies, QTLsof CL and DRI were located in the same or adjacent marker interval with the QTL s related to root traits, for
instance, dry weight , root depth, root number and root length.
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Fig.1. Frequency distribution of coleoptile length and drought resstance index of RILSs.
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Table 1. Phenotypic values of coleoptile length in RIL s population and their parents.
97B
IRA T109 RILs
Zhenshan 97B
Treatment + + + =
Mean + sd Mean + sd Range/cm Mean + sd/ cm _Kurtoss Skew Fvalue
Water stress condition  15.07 £1.52 11.07+0.88 8.47 18.04 13.11+0.10 0.73 0.08 68.63" "
Normal water condition 18.11+0.85 13.65+0.70 8.06 18.11 12.16+0.12 0.71 0.45
2 QTL
Table 2. QTLsfor coleoptile length (CL) and drought resisance index(DRI) of RILs under different conditions.
LOD
QTL Treatment Chromosome Marker interval LOD sore  R?/ %  Additive effect
CL
gCL2a Water stress 2 RM145 - RM438 5.00 9.53 0.3759
qCL2b Water stress 2 RM262 - RM263 7.90 18.69 - 0.5266
qCL5 Water stress 5 RM274 - RM480 2.67 4.52 - 0.2589
qCL6 Water stress 6 RM539 - RM136 7.85 11.46 - 0.4123
qCL9 Water stress 9 RM160 - RM215 4.19 7.62 0.3361
gCL1la Normal water 1 RM572 - RM23 8.16 12.77 0.6374
qCL1b Normal water 1 RM476B - RM315 4.40 5.06 - 0.4013
qCL2c Normal water 2 RM492 - RM145 5.19 5.89 0.4328
qCL2d Normal water 2 RM526 - RM525 16.56 22.65 0.8488
qCL7a Normal water 7 RM481 - RM125 9.75 11.48 0.6042
qCL7b Normal water 7 RM478 - RM134 2.32 2.28 - 0.2691
gqCL11 Normal water 11 RM20B - RM167 10.53 12.16 0.6220
qCL12 Normal water 12 RM453 - RM247 5.33 4.84 - 0.3925
DRI
gDRI1 - 1 RM104 - RM414 10.52 19.79 0.1095
gDRI4 - 4 RM273 - RM252 5.44 9.43 0.0756
gDRI5 - 5 RM574 - RM169 4.78 7.83 - 0.0689
gDRI6 - 6 RM340 - RM176 1.83 2.94 - 0.0422
gDRI9 - 9 RM160 - RM215 3.70 6.82 - 0.0643
7. 62 %;qDRI9 97B , 2.50% 5.32%, 11. 93 %,
- 0.0643,
6. 82 % , 6 QTL
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Fig. 2. Mapping of QTLsfor coleoptile length (CL) and drought resistance index (DRI) on the rice linkage map.
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Table 3. Putative epistasis|oci for coleoptile length (CL) and drought resisance index (DRI) of RILs under different conditions.

(i) (N LOD
Marker Marker LOD 5 Epistas s
Treat ment Chromosome Chromosome 'l % P value
interval interval score effect/ %
CL
Water stress RM490 - RM259 1 RM245 - RM205 9 3.91 1.82 0.4992 0.0004
Water stress RM294B - RM486 1 RM216 - RM311 10 3.64 2.29 0.5634 0.0001
Water stress RM145 - RM438 2 RM21- RM206 11 3.25 2.99 0.5219 <0.0001
Water stress RM262 - RM263 2 RM253 - RM276 6 2.82 2.18 0.3103 0.0001
Water stress RM318 - RM6 2 RM531 - RM80 8 3.41 1.85 - 0.3499 0.0003
Water stress RM231 - RM489 3 RM444 - RM219 9 3.54 6.68 - 0.5550 <0.0001
Water stress RM592 - RM574 5 RM539 - RM136 6 3.12 6.04 - 0.3428 <0.0001
Water stress RM289 - RM509 5 RM25 - RM544 8 3.82 5.93 - 0.6128 <0.0001
Water stress RM585 - RM111 6 RM512 - RM101 12 4.18 4.54 0.5373 <0.0001
Water stress RM455 - RM351 7 RM152 - RM52 8 4.04 4.07 0.5514 <0.0001
Norma water RM110 - RM211 2 RM342 - RM515 8 3.11 4.08 - 0.4674 <0.0001
Norma water RM145 - RM438 2 RM545 - RM517 3 3.48 2.36 0.2000 <0.0001
Norma water RM526 - RM525 2 RM105 - RM321 9 3.51 4.99 0.2739 <0.0001
Norma water RM156 - RM16 3 RM339 - RM342 8 4.39 2.06 0.7429 0.0001
Norma water RM289 - RM509 5 RM25 - RM544 8 2.99 1.79 - 0.4437 0.0002
Norma water RM508 - RM435 6 RM547 - RM404 8 3.63 1.92 - 0.5233 0.0001
Norma water RM455 - RM351 7 RM152 - RM52 8 3.94 2.76 0.6138 <0.0001
DRI
- RM220 - RM490 1 RM287 - RM209 11 3.57 5.32 - 0.1010 <0.0001
- RM104 - RM414 1 RM18 - RM478 7 4.87 4.11 - 0.0719 <0.0001
- RM349 - RM127 4 RM228 - RM591 10 3.86 2.50 - 0.0983 0.0003
4 QTL
Table 4. Comparison of QTL mapping in rice drought tolerance.
Marker Trait in Trait in other
Chromosome Treatment Population Type Reference
interval this research research
RM274 - RM480 5 CL Water stress DRDW |R5882/ IR52561 RIL [16]
RM20B - RM167 11 CL Normal water RD IR5882/ IR52561 RIL [16]
RM160 - RM215 9 / CL/DRI Water stress / RN/ RL IR1552/ Azucena RIL [17]
RM273 - RM252 4 DRI - PH IR64/ Azucena DH [18]
LD Bala/ Azucena RIL [19]
RM574 - RM169 5 DRI - RV IR64/ Azucena DH [20]
RSR |R64/ Azucena DH [21]

DRDW, Deep root dry weight; RD, Root depth; RN, Root number; RL , Root length; PH, Plant height; LD, Lea dying rate; RV,
Root volume; RSR,Ratio of root to shoot; RIL , Recombinant inbred lines; DH , Double haploid.
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