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Mapping QTLs with Epistasis for Mesocotyl Length in a DH Population

from indica-japonica Cross of Rice (Oryza sativa)

Ca0 Li-yong"*, ZHU Jun', YAN Qi-chuan', HE Li-bin*, WEI Xing-hua'*, CHENG Shi-hua’
("College of Agriculture &. Biotechnology . Zhejiang University, Hangzhou 310029, China; °China National Rice Research Institute, Hangzhou
310006, China)

Abstract: A double haploid (DH) population derived from across between an indica female parent IR64 and a japonica
male parent Azucena, was used for detecting QTLs with additive effects and their epistasis for rice mesocotyl length under
low temperature and moderate temperature germination condition. Four QTLs with additive effects on chromosome 1, 3, 7
and 8, two pairs of QTLs with epistasis effects on chromosome 3, 7 and 12 controlled mesocotyl length with variance ex-
plained being 21. 62% and 2. 27%. Two pairs of additive X environment and epistasis X environment interaction effects of
QTLs were also detected .respectively. Molecular marker-assistant selecting mesocotyl length of rice was discussed.
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Table 1. Distribution of mesocotyl length in IR64/Azucena population under moderate temperature and low temperature. cm
Parent DH DH population
Favironment IR64 Ancena Mean Max Min Sd Skewness Kurtosis
MT (25—28C) 0. 730 0.075 0. 389 2.413 0.033 10. 318 0. 861 0.914
LT (16—19C) 0.100 0. 050 0. 286 2.050 0.010 14. 427 0.733 0. 856

MT —Moderate temperature; LT —Low temperature.
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Table 2. QTLs with additive effects for mesocotyl length detected in
IR64/Azucena DH population.

5

Chromosome QTL Marker interval Distance"” /M
1 gmlI-1 RZ276 ~ RG146 0.03
1 qml1-2 RZ19 ~ RG690 0. 05
3 qml 3 RZ403 ~ RG179 0. 00
6 qml 6 AmP-3 ~ Est-20 0. 00
7 qml 7-1 RG511 ~ RG477 0.02
7 qml7-2 CDO38 ~ RG351 0. 09
8 qml8 A18A1120 ~ TGMSI. 2 0.11
12 qml12 RG958 ~ RG18] 0. 05
"QTL LOD .

"Genetic distance between the most likely position of the putative

QTL and the left-hand side marker.

4 IR64/Azucena DH
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Table 3. QTLs with additive and/or additive X environment effects

for mesocotyl length detected in IR64/Azucena DH popula-

tion.
LOD Y

QTL LOD score A H*(A)/Y% AE"" H'(AE)/%
qml1-1 4.19 0.17"" 3.45
qml 3 3. 67 0.21"° 11.32 0.08" 0. 41
qml7-1 3.67 —0.26"" 17.55
qml 8 4. 87 0.14"" 4.59 0.07" 0. 02

D

LT P <0.01, P <<0.005,

VAE, represented the effect of QTL X environment under low

temperature , AE, in moderate temperature is the reverse of AE,.

*,"" Siginificant at P <0. 01 and P <C0. 005, respectively.

QTLs

Table 4. QTLs with epistasis and epistasis X environment interaction effects for mesocotyl length in IR64/Azucena DH population.

LOD Y
QTL, QTL, LOD AA H(AA)/ % AAE," H*(AAE) /%
qml 3 qml7-1 3. 67 —0.29"" 21.62 —0.10"" 4. 94
qml7-2 qml12 4.27 —0.10"" 2.27
qml1-2 qml6 3. 93 —0.14"" 9.18
1)
P <C0.005,

"AAE, represented the effect of epistasis X environment under low temperature, AAE, in moderate temperature is the reverse of AAE,.

" "Siginificant at > <C0. 005.
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Fig. 1. QTL map of mesocotyl length.
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