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Mapping of QTL Conferring Cold Tolerance at Early
Seedling Stage of Rice by Molecular Markers *
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(Experimental Center of Biology, College of Life Sciences, Wuhan University, Wuhan 430072, China)

Abstract; Cold stress is one of the major restraints for stable stand establishment at the early
seedling stage of rice (Oryza sativa L. ) for much of the production area. A recombinant inbred
line population derived from a japonica/indica cross were assessed for cold tolerance at early
seedling stage by the paper-roll tests at 10°C. Main-effect QTL for the trait were mapped via
composite interval mapping using a linkage map with 198 marker loci. Four putative QTL for the
trait were identified, which were mapped to chromosomes 1, 3, 7 and 11, respectively. Among
these QTL, ¢SCT-11 showed a large additive effect on the trait, explaining 26% —30% of the
phenotypic variation in the treatment of 13 d at 10°C with a LOD of 16—19. This QTL was close-
ly linked to SSR marker RM202 and its positive allele came from the parent Lemont. This allele
would be useful for the improvement of rice cold tolerance via marker-assisted selection.
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Table | Phenotypic analysis of cold tolerance of rice at early seedling stage in the RTL population

th 4k W Mgl g% Rk RIL population
) Lemont i
Traits Feqging Mean S.D. Range Skewness Kurtosis
SCT 10~74d & 95. 6 T 72,3 84, 42 12. 04 41, 5~100 —0. 926 0, 498
SCT 10~12 d 88,7 70.8 77.41 16. 48 26.1~99.0 —0. 815 —0.133
SCT 13~74d a0, 3 33. 9 66, 46 15,61 16. 6~100 =0, 465 —0. 535
SCT 13~12 d B5. 0 28. 9 G0, 16 21. 80 7.7~97.9 —0. 351 —0.723

¥ SCT 10~7 d 1 SCT 10~12 d 4FBIFem it 100K 4B 10 d 5 AR IS 7 4 f1 12 d BERRE BN FWITIEH,8CT 13~7 d #l SCT
13~12 d 4P IS 10CH T8 13 d J5 KEIER 7 d #0112 d BEREERIRFNERE R,

% 50T 10—7 d and SCT 10—12 d denote the scedling survival percentages of the 10 d cold treatment recorded at 7 d and 12 d alter recov-
ery incubation, respectively. SCT 13—7 d and SCT 13—12 d represent the seedling survival percentages of the 13 d cold treatment in-

vestigated at 7 d and 12 d alter recovery incubation, respeetively.
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Table 2 Putative QTL controlling cold tolerance at early seedling stage ol rice
- fEA T 4 . .
QTL Chr. Intervals Traits LoD R R?
gSCT-1 1 EMS5-RM246 SCT 10~74d 2. 56 2.51 4.4
gSCT-3 3 RM156-REM16 5CT 10~7d 4. 26 —3. 23 7.3
SCT 10~12 d 3.25 —=3. 69 5.5
SCT 13~7d 3. 52 —d4. 20 5.6
SCT 13~12d 4. 53 L Y L]
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SCT 10~124d 3.33 —4. 16 6.5
qSCT-11 11 RZ53-RM202 SCT 10~7 d 6. 52 3. 61 a1
SCT 10~124d 4. 20 4. 07 6.6
SCT 13~7 4 16. 16 8,01 20, 6
SCT 13~12d 15.1% 10,11 20,8

* DOPEECR L, IE (H e RO M 2E R [ Lemont;  » 45 QTL SHEHR ) TR,

* Additive effect is the effect associated with substitution of a Teqing sllele by the corresponding Lemont allele;

by individual QTL.

* % Variance explained
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Fig.- 1 Molecular linkage map of rice with location of putative QTL for cold tolerance of rice at early seedling stage
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