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Abstract: A doubled haploid (DH) population derived from a across between a japonica male parent
Azucena and a indica female parents IR64, was used for detecting QTLs related to seedling weight un-
der 3-leaf cold treatment situation at five measuring stages, with additive, epistasis and their QE effects
by unconditional and conditional mapping methods. The results showed that the numbers, the magni-
tude of the effects and the operation manner of the QTLs affecting seedling weight were different at dif-
ferent measuring stages. Of the 17 QTLs controlling seedling weight detected by unconditional map-
ping, 14 QTLs were found with significant additive X treatment interaction effects which determined
the differential response of the seedling weight to environmental variation. Conditional QTL analysis in-
dicated that the gene expressions were quite active at the intervals from 23" day to 30™ day (a week af-
ter cold treatment) for the QTLs with various genetic effects, and the intervals from 16 day to 37" day
(within three weeks from cold treatment starting) for the QTLs with additive X treatment interaction
effects. In the study, with two mapping methods, there were 25 pairs of QTLs involved in epistasis for

seedling weight, and most interactions were detected from 23" day to 30™ day. Several important fea-
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tures of epistasis were also revealed.

Key words; age-specific mapping; seedling weight; cold tolerance; rice (Oryza sativa L.)
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Table 2 The locations and estimated effects (additive a and additive by treatment ae) of conditional QTLs for seedling weight at every measuring stage
Dis 16 d |initial 23 d}16 d 30d[23d 37 d130 d 44 d |37 d
QTL Marker interval
(cM) a ae a ae a ae a ae a ae
Swi-3 RG810-RG331 4 —0.026"** 0. 080" * *
Sw2-1 RG544-RG171 2 0.015** —0.037**"* —0.056**  —0.078" —0.184*
Sw2-2 RZ58-CDO686 10 0.053*** —0.052" " 0.092* —0.106**"*
ﬁ
1 Sw3-1 RZ329-RZ892 2 0.026* * *
7 9]
-
m. Sw3-2 RG191-RZ678 2 —0.025* **
M Sw3-3 pRD10A-RZ403 0 —0.095*** 0.103"**
1
M Sw5-3 RZ67-RZ70 0 0.020* * * —0.058* **
&
e Sw7-1 RG769-RZ488 16 0. 064* * * — 0. 054" * *
W
ﬁ Sw8-2 Amy3DE-RZ66 4 —0.078* * *
x® Sw8-3 Amp-2-CDO9S 14 0. 014 0.032% " * —0.054* **
M Sw9-2 RZ12-RG667 6 0.049***  —0.040"
m Sw9-3 RZ792-RZ404 0 —0.034" *
Sw10-2 RG241-RZ625 0 —0. 030"
Swill-3 Adh1-RG1094 10 —0.052*** 0.039*
h?2(Zaq—1) or h*(Zaeqii—1)) 52.0% 7.7% 0.6% 4. 6% 19.5% 55. 9% 15. 8% 33.7% 2.4%
F.O* RARO0.001<<BEHKFE<0.005; * » FR 0.0005<BEMHAKF<0.001; * x » FxnBEHKFE<. 0005.
Qae RACBF BT A NPEX 4B H SR E BT 804 X B H ER N K — ae.
@h?(Zaq—0) M R Caew-p) A HIR S M EH BT A LA R EMESN XA BEERMNAN QTLs B RN T FHHIRE, UEH S IR (Y).
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Table 3 The QTL locations and estimated effects (epistasis aa and epistasis by treatment aae)

for seedling weight at every measuring stage

g

i

aa effect

aae effect

A — il

2 2
AW QTL QT e
16 Sw2-3 # Swi4-1# 0.011* 9.32/9.51 11. 3/0. 00

Sw3-2H Sw3-1% —0. 018
Sw4-2 H# Sw10-1 —0.013***
Swé-1# Sw3-5H# —0. 012
Swl0-2#  Sw3-3# —0. 009 *
Swl2-2#  Sws-3# 0.011 0.013* 0. 009 *

23 Sw2-l#  Swl3®  0.167***—0.078***  0.00/0.45  0.00/0.37
Sw6-3 Sw2-3# 0.107*

"""" 3  Swl-l  Swl-2  —o0.088*  o.072*  4.59/3.92  29.3/50.1
Swi-1 Swl2-1H#  —0.192*** 0.150"
Sw2-3# Sw2-2# 0.113*
Sw3-2# Sw7-2 —0.051*** 0.052* * *
Sw3-4 Sw6-4 0. 051
Swé-1# Sw3-5# —0.148* * * 0.109* * =
Sw7-1# Sw7-3 0.043*
Sw7-4 Sw6-2 0.054* * —0. 046"
Sw9-1 Sw3-5H# —0.056* * * 0.064**
Swg-1# Sw7-2 0.154*
Swll-3#  Sw2-2# 0. 044 —0. 048
Swl2-2#  Sw5-1 0.179* ** —0.123*

37 Sw2-l#t  Swli-l#  —o0.495° - 0.370*** 3. 06/3.72  0.00/0.00

"""" 44 Sws2  Swlz o—o.317ece T e is.asze
Sw7-4 Sw10-3 —0. 819 —1.411*%**
Sw9-2 # Sw2-1# —0. 338" * *
Swll-3#  Swll-1#  —1.529**
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Table 4 The phenotype means of cold treatment minus the CK for DH population and the sum of absolute

value for genetic effects of QTLs at every measuring stage

4

¥ /d Cold-CK 2ia; 2|aa | 2|ae | 2 laae | Slag—»| Zlaae-»| Zlaeq—1 | Zlaaewii—1) |
16 0 0.129 0. 035 0. 092 0. 018 0.126 0. 043 0. 037 0
23 —1.33 0. 622 0 0. 607 0. 274 0. 062 0 0. 226 0. 078
30 —3.13 0. 948 0. 786 0. 685 0. 382 0.218 0. 336 0. 319 0. 333
37 —4. 82 1.933 0. 495 1. 815 0. 37 0. 265 0 0. 209 0
44 —6. 36 4. 316 2. 348 2. 677 1. 411 0.184 0. 755 0 0
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