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Us o Permanent F, Population to Analyze Epigasis and Their Interaction Hfects

with Environmentsfor QTL s Contraling Heading Date in Rice
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Abgtract  Immortalized F, population in rice was congructed by random meting anong recombi nant inbred (RI) lines de-
rived from a fanous dite hybrid rice, Shanyou 63. Andyds on heading date of permanent F, population was conducted
through QTL Mapper 2. 0, a Tftwarefor QTL mgpping A totd of 21 QTLswhich digributed on 10 chronmpsomes were i den
tified Addtive dfects, dominance dfects, epidaic efects o additive x addtive, additive x dominance, and
domnance x dominance of QTLsfor heading date were edimated , the interaction dfects between main genetic dfects and
environments were predicted. The results showed that afew of snge dfectsfor identified QTLs were up to the dgnificance
o 0.05, arong which epidatic dfectsdf additive x addtive were nog sgnificant , next were additive dfects The inter-
action dfectsdf additive and epidassd additive x additive with environments presented higher sgnificance; no sgnificant
interaction efect of additive x dominance with environments was found ; only few o interaction dfects of dominance and
dominance x domnance with environments were observed  The difficulty for congructing IR, population and the possble
irfluence on QTL mepping were discused a .
Key words Rice; Innortdized F, population; Heading date; QTL ; Epidads; QTL X environment
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QML : t , , 2000 1999
Orengtei n-Uhlenbeck [35.36] 0.35, -0.27
0.05 , IR
QTL 0. 000 018, , ,
LR( ) 50. 6 [34]
LR , 2.2 QTL
QlLs t 1999 2000 Q1L
, Jackknife QE , 13 LR
[37] ( 2 LR 54.69(LOD  11.87) ,
5 172.73(LOD  37.48) , 10
21 QlLs( 2)
2.1 IR , ,
IR , )
1 ,2000 , “on
1999 63 97 QTL , ,
IR
1
Tablel Satigtical properties o phenotype values of heading dates
Parents
63 97 )
Enw. Minghui 63 Zhenshan 97 Mean Max Min D Skew Kurt
1999 %4.50 72.00 83.29 105. 00 65. 00 9.32 0.34 -0.27
2000 91. 00 67.50 80. 05 109.00 57.00 9.75 0.35 -0.15
2 QTL
Table2  Postionsand designation of QTL s contralling heading date
b
a .
Chrom. QML i Marker interval Ros (M) Chrom. QLLj Marker interval Rostion (M) LR
1 Hd1-1 RM237-C922 0.06 11 Hd11-2 RM209- C257 0.00 54. 69
1 Hd1-2 C922-RGL01L 0.08 11 Hd11-2 RM209- C257 0.00 71.21
1 Hd1-3 R2201- RM212 0.00 6 Hd6-1 R2869-CA74 0.00 133. 84
1 Hd1-4 R®@36-C112 0.06 5 Hd5-1 R3166- RG60 0.01 59.78
2 Hd2-1 RZ386- Gl314a 0.18 6 Hd6-2 R3139-C952 0.00 91.36
4 Hd4-1 Q&235-R78 0.00 9 Hdo-1 RM242-RG570 0.02 72.95
5 Hd5-1 R3166- RG360 0.01 11 Hd11-1 C1003B-RGL03 0.02 86. 67
5 Hd5-2 C734b- RZ649 0.04 11 Hd11-3 CDO127- R3203 0.00 87.73
6 Hd6-3 RGA24- R2549 0.00 8 Hds-1 C1121-RG333 0.02 93.89
7 Hd7-1 C1023- R1440 0.07 8 Hds-2 L 363A- RZ66 0.30 172.73
7 Hd7-1 C1023- R1440 0.07 10 Hd10-1 C148-RM239 0.00 103. 72
7 Hd7-2 RM234- R1789 0.06 10 Hd10-2 C677-RVI258 0.00 59.12
11 Hd11-2 RM209- C257 0.00 11 Hd11-3 CDO127- R3203 0.00 94,10
QL i QI j QML ;® Q1L , M

Notes: ®QTL i and QIL j are a pair of putaive QTLs in genetic nodel for two-dimentional search;  Rosition here isthe mep distance of QTL from the left

marker in the marker interval of the QTL located , unit is M.
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QTL , 97 QTL ,
6 2
QTL , Hd6-1 Hd6-2 , 3 oTL
2.24d 4.25d 4 QTL Table3  Additive, dominance and their interaction efects
2d with environments o QTLsfor heading date o rice
2. 4 Q-I-L QTL i a 2 dl eAiE'I ajiE1 eAiE') ajiE)
Hd1-2 323" -314°
Hd41 1.29°
4 13 v Hd52 1.31° -1.95" 198"
x , Hd6-1 -2.24777-24""" 226777
Hd6-2 -4.257""
1.177d 4.48d ,6 X
Hd6-3 1.45 2.33
, 1.27d Hi-1 1.50°° 254" ""
3.25d 3 X 1 X Hd7-1 2.447 "7 2.327 7"
% 5 Hd7-2 1.84
Hds-1 208"" -1.00" 1.05°
) Hdg2 273" " 1.68"" - 155"
, Hd10-2 1.84 "
< , Hd11-1 1.36 °
Hd11-3 1.42 "
1 QE .a : .
ta di QI i JBaE  GAE,
1999 2000 QT i e g
e, 1999 2000 QT i T
X

* % P

0.050.01 0.005
QL ’ Notes: ® a;and d; are additive and dominance efects of QTL i regpec
tively; eA‘Eland eAiEzaretl‘e additive interactionswith environmentsof QTL i
( in 1999 and 2000 regectively ; e, e, and ey e, are the dominance interactions
) with environmentsof QTL i in 1999 and 2000 regectively; *, ““and * "~
mark dgnificance leve a 0.05, 0. 01 and 0. 005 regectively.

4 QTL
Table4  Epigasisand epigass by environment interaction effects o QTLsfor heading date o rice

OT i QT | aa? adj adj dd; ey e, €, e, eoo,E,
Hd1-1 Hd11-2 -4.08"
Hd1-2 Hd11-2 -1
Hd1-4 Hd5-1 -2.35" 1337 132
Hd2-1 Hd6-2 3.83" - 257" 2.61"
Hd4-1 Hdo-1 42 191" 1277 128"
Hd5 1 Hd11-1 448777 -3.06""" - 157" 153"
Hds-2 Hd11-3 3.56 " 21877 19”7 168" " -166" "
Hd6-3 Hds-1 393" -250°"" 2.48"
Hd7-1 Hds-2 -205°77 214"
Hd7-1 Hd10-1 1177
Hd11-2 Hd11-3 -325"°" 334"

%agy adj (ady)  ddy QL i QL j x x x JemE GwE GDE e
1 2 QLi QILj x x oo 0.05 0.01  0.005

Notes: *aaj, adj, (ad;) , and dd; stand for the epitatic dfectsdf addtive x addtive, additive x doninance , and dominance x cominance between QTL i

and QTL j , repectively. " Ban £+ B E, 1 0D E) and e, €, derote the interactions between AA;, DD; and environments 1 and 2, reectively. and
derote dgrificance leve a 0.05, 0.01 and 0. 005, respectively.
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