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Tablel Phenotypic valuesof DH population and itsparents for paniclew eight in different measuraments
(g/plant)
Parents DH DH population

Period

(m-d) R4 A zucena M ean M inmum M aximum D

08-18 Q 60 0 Q 03 0 Q 87 Q14

08-28 173 24 15 0 9 42 1 67

09-07 6 97 6 58 5 09 0 15 07 335

09-17 12 7 15 75 9 93 Q 92 25 4 481

09-27 15 92 17 21 16 02 7 18 28 5 476
22 QTL

2 QTL
3 ., 3 RZ574-RZ284 (pdw 3-2) 4
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Table 2 A nalysisof quantitative trait loci (QTL) effectson paniclew eight in different measurements (g/
plant)
QTL M arker interval A dditive effect 08-18 08-28 09-07 09-17 09-27
Pdw 1-1 K5-U 10 o) Q11"
Kt |t- 1) Q11"
Pdw 1-2 W 1-RG173 () - Q15"
O(t]e 1) - Q15"
Pdw 1-3 RZ801-Rz810 o) - 145" - 170"
Kt |t 1) - Q62"
Pdw 2 RZ213-RZ123 o) - 159"
K|t 1) - Q 40°
Pdw 3-1 RG100-RG191 o0 - Q65"
ot |e- 1) - Q87"
Pdw 3-2 RZ574-RZz284 (1) 191" 211"
(] 1) Q 50" 144"
Pdw 3-3 CDO87-RG910 (0 Q 41°
(]t 1) Q47" "
Pdw 4 RZ675-RG163 o) Q 95” 215"
o Q 69" 168"
Pdw 5 CDO 105-RZ649 (1) - 120" - 128"
Kt |t 1) - 100"
Pdw 6 RG653-Amy2A () - Q417
(] 1)
Pdw 7 RG511-RG477 O(r) Q88" " 198" 162"
o Q66" 106" - 117
Pdw 8 A 18A 1120-TGM S1 2 o) Q10""
Kt 1) Q10" "
Pdw 9-1 RZ228-Rz12 oy - Q50"
O] 1)
Pdw 9-2 RZ792-RZ404 o0 Q 55°
O]t 1)
QTL
Contribution rate for phenotypic variation 24 1 55 1 54 6 50 0 42 4
explained by Q TL detected (%)
e 1% 5% () t L Ot 1) (- 1) t

* " "Significant at the levelsof P< 1% and 5%, respectively. o is the cumulative additive effects at timet v 1) is
the conditional additive effects from time (t-1) to t

b QTL
:, QTL 11
QTL, pdw3-2 pdw4 pdv7 2 3
QTL pdw3-2 8 18 28 9 7 17 ,paw 4
8 28 9 17 9 17 27 ,paw 7 8 18 9 17
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3 9 7 QTL, 8 28 9 7 ,
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9 7 9 17 QTL pdw 2
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QTL QTL
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IR64 8 18 28 ,8 28 9 7
, 9 7 17 A zucena,
) IR64 8 28 9 7 9 17
QTL, 9 27 QTL pdw6 pdw9-
1 pdw9-2 8 28 QTL :
: QTL
3 DH QTL
z ai() z ait|e 1 t QTL
(t- 1) t QTL 3
, IR64 QTL 9 7 , IR64
9 27 , (2 989/ )
IR64 8 28 9 7 9 17 9 27
113g/  168g/ , A zucena
3 QTL Y(g/ )

Table 3 M eansof rice panicle dry weight and sun of the additive effects of QTL affecting panicle dry
w eight in different time-dependent measures (g/plant)

Period (m-d) H z ai(y z ai(t|e 1 z |a\(t) | z |a\(1|t- 1) |
08-18 Q 03 Q 06 Q 06 Q 36 Q 36
08-28 15 Q 28 Q 36 34 29
09-07 5 09 - 011 113 597 2 37
09-17 9 93 Q 63 - Q73 6 43 3 61
09-27 16 02 2 98 1 68 554 168

Yy DH Y ai t QTL 53 e;mh. 1 (=1 t QTL
3 |z;i(o |t QTL 3 |£;(1|p v | (t- 1) t
QTL

u represents themean of DH population z ai(y is sum of additive effectsof all QTL s at time t z ai¢|- 1 is the
sum of conditional additive effectsof allQTL sfromt-1tot z |ai(o | is the sum of absolute valuesof additive effects

attmet » |aiql | isthe sum of abslute values of conditional additive effects from t- 1 to t

Z |a'\i(t)| Z |a,.\i(t|t- 1)| t

QTL (t- 1) t QTL

8 28 9 27 L9 27 5 54g/
21 569/ 10 48y/ , DH
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QTL Mapping for Developmental Behavior of
Panicle D ry W eight in Rice

He Cixin®, Zhu Jun', Y an Jugiang*,M ebrouk Benmoussa’,W u Ping’
('D @arment o A gronany, Zhejiang U niversity, H angzhou 310029; D eparment o
B iological Science, Zhejiang U niversity)

Abstract: A population of 123 double haploid (DH) lines, derived from a cross be-
tween an indica variety IR64 and japonica variety A zucenaw as used in this study. The
panicle dry w eight at different stageswasmeasured at 10-day intervals Based on the rice
genetic linkage map of 175 molecular markers, including RFL P, enzyme markers and
RA PD, QTL sfor the developmental behavior of panicle dry w eight w ere detem ined dy-
namically using composite interval mapping method in combination w ith the conditional
analysismethod The number of unconditional Q TL s for panicle dry w eight detected for
tme-dependent measurew as 14 How ever, only 3Q TL sw ere detected at the final stage
Conditional Q TL analysis of rice panicle dry matter accumulation could provide an insight
into both gatial and tanporal patternsof gene expression By comparing the sum of Q TL
additive effects for parentsw ith that for extrene ideal individuals, w e found that the alle-
les of positive or negative gene effectsw ere digpersed in various individuals The result al-
2 indicates that two setsof genesmight be involved in the process of panicle dry matter
accumulation The development of the husk of rice kernel, lanma and palea is detemm ined
by one set of genes, w hile that of the rice kernel content is controlled by the other set of
genes

Key words: Conditional QTL analysis Developmental quantitative genetics Rice
Panicle dry w eight



