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Comparison of QTL for Seedling Height Identified
under Two Fertilizer Levels in Rice”
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Abstract; A recombinant inbred line population of rice (Oryza sativa L. ) was directly seeded in
plastic pots in a randomized complete block with two treatments,control (normal fertilizer level)
and no fertilizer, Seedling height was measured at stages 1 (25 days after seeding) and I (50
days after seeding),respectively. Composite interval mapping was carried out using a high density
linkage map based on the same population,leading to the identification of 8 main-effect QTL for
seedling height,each explaining 4% —12% of the phenotypic variation. Comparing the QTL iden-
tified under two fertilizer levels resulted in a finding that most of the QTL showed effects on the
trait only under one fertilizer level ,indicating presence of significant QTL by fertilizer level inter-
actions. Only one QTL (gSH-3-2) was found to produce consistent additive effect on the trait un-
der two fertilizer levels. This QTL was located to the interval RM156-RM16 of chromosome 3 and
its positive allele contributed by the parent Lemont. In addition. There were three QTL (gSH-1.
gSH-3-3and gSH-5) showing consistent additive effects at stages I and I.Breeding strategies
for improvement of tolerance to low fertilizer stress in rice via marker-aided selection were dis-
cussed.

Key words ; Rice (Oryza sativa L.); Recombinant inbred line(RIL); Seedling height; Tolerance
to low fertilizer stress; Quantitative trait loci (QTL)
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Table 1 Phenotypic analysis of seedling height in the RIL population of rice

RIL ##{# RIL Population

bick S0 p i ghrp ) i Cem)
Stages Treatment Lemont{em) Teging i 5D AR F i T
Mean sl Range
: I CK T 45,39 49, 93 50. 68 6. 77 31.50~74. 83
FHEHE No ferrilizer 31. 66" 37. 06 33. 59 3. 68 22, 83~48, 03
) A8 CK T8.71°" 87.71 82.27 11.57 49.33~112. 95
AR No fertilizer 57. 66" 71. 35 A6, 34 5. 08 41. 70-~—86, 80

#x MARAREHYERERED 198 B EKTP<0. 0D,

## Indicate difference between the two parents significant at the level of P=<20. 01,
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Table # Putative QTL for the traits measured in the RIL population of rice

BEi] 1 Stage I HEBR T Stage I o5
QTl Chr. TSN ES ] I CK i ES ?'I’f!?. CK A
? Intervals Check Mo fertilizer Check Ma fertilizer
LOD. wn R, . LOD _ a" . Ri%, . LOD .a° .RE® 1OD e' RI-
gSH-1 1 RM246-CDO118 4.66  3.12 8.0 4.66 3.12 8.0 o
gSH-31 3 C515-RG34Ea 2.92 -2.25 4.2
qSH-3-2 3 RM156-RM16 8. 56 2.04 12.3 3.83 .91 6.3
qSH-33 3 EM148-EMS5 3.84 —215 §.3 310 —0.95 6.9
gSH-5 3 RM163-RM161 4.44 —2.57 7.3 6.45 =—1.77 9.2
gSH-6 i OSR19-C74 3.03 1.3 5.7
¢SH-8 §  OSR7-RM230 4.05 0,98 T.4
gSH-10 10 RM228-RM333 313 —1.64 5.4

v WIERCN (20 IE R TR RS AL R T Lemont; =+ 45 QTL MR TR,
+ The additive ¢ffect is the effect associated with substitution of a Teqging allele by the corresponding Lemaont allele; #% The variance
explained by individual QTL.
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Fig. 1 Molecular linkage map of rice with locations of putative QTL for seedling
height identified under two fertilizer levels
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