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Table 1 Estimates of conditicriai variance cotaponeats for brown rice thickness

at dffcrent. developrment stages in indica rice (X107%)

2% Paraceters 147 21| 14 28] 21
HKUEBEIIMEFE  Vae -y 0.000 0.744"" 0.522""
FERILEEFE Voe 1.025" 0.251"" 0.402"°
KBHBREFE  Vee -y 5.642°° 0.631°" 0.000
HMREMEFE  Vame) -1 35.604°" 0.788"" 0.000
FEBEEMEITE  Voue r-n 1.284%° 0.538"" 0.335""
BLRFZE  Vie)-n 0.183"" 0.172"" 0.115"

** % 0.01 BEAT
**: Significant at 0.01 probability levels. The parameters contained conditional endosperm additive variance

V(4 i-y)s conditional endosperm dominance variance [V, ,_ ], conditional cytoplasmic variance Wer oo
conditional maternal additive varance [V, , ], conditional maternal dominance variance Vo o-1y] and

conditional residual variance [Ve( o

AR AR R R E, R ERREREERRANETEBREEELT
B Hr ek, BUGERH (BIIEESE 1~21d) A E, BB (EES 22~28d) ¥4
B FRE. IR BB, FEPL 05k R 2 R (XA V8 3R S B AR R
200 R 28 5 R NV SO A, LRI U S A, TR B o ek o B ) E VK R
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F2 NBAEEFHAEREENREHEXRYEITE
Table 2 Estimates of correlation coefficients between brown rice thickness at different filling

development stages in indica rice

2% Parameter /W I/ o/
EFLMMEAR S ra 0.000 0.000 0.000
BIEHEEX -0.255"" 0.361"" 0.072
WMEFEAERX 1 0.106" 0.000 0.589""
BEMEER  ran 0.000 0.000 0.000
BHREEEX rom -0.345"" 0.232"" -0.104"
PLRAER 1. —-0.075 —-0.096 0.012
RIABWEX —-0.017 0.168"" 0.135°
EEBMERX 1 -0.015 0.189"" 0.142°

TR 4y B0RIAE) 0.05 F0.01 BEAKF
* and " ":Significant at 0.05 and 0.01 probability levels, respectively. r, = endosperm additive correlation, r;
= endosperm dominance correlation, r, = cytoplasmic corelation r, = maternal additive correlation, r, =

maternal dominance correlation, r, = residual correlations, r, = phenotypic correlation r = genotypic correlation
3 g

Y -EMAREFRTHREER, EMEREIRS, BRI X BRI BEFEER LS
—E R B, R R B SR SR R R, BT AT R B AR S W R ROC, BTk
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RIARZENERFMPRBRZ SR AR EARAREERELT LIRS RE
BHEIEE KRB EN . P, A LR KRR AR RERAR AT EERR
IRHY 2 5 DK A% Rk R 3 RE K B ST R S B AR AT B 5T, T i R K AR
T ELBOR PR 5 B SR I T A8, SRR 5 TR B SR A 8 1 4 B S SR 4K 4.
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WP R BETI, B MR AL T REFFLRD I ERT R T REVLE
R, AR RHEERES T T EUEURBARKENPHIHENR (- 1-)EHRES
SRR A AR, Zh" KR T R AT i, T T R E R SR R AR
HERFERTH BERRIR XA REAR, DEREREGRETESBHEBENEK
R ER R ETM A2 FOTE. RTERR T RRE RS T ELEERB TR
BB N R R, S IRA D TR HRE AR F B £ B A5 R R RIE R RS 3% R
BCAT AR, B ATEMREME RAA X EEERS T L BRRGHRA,

KBEROKRE AR T A B R, Rt 28 =R R, 5K
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Developmental Genetic Analysis of Brown Rice Thickness
of indica Rice (Oryza sativa L.)

FAN Long-Jiang', SHI Chun-Hai', WU Jian-Guo', ZHU Jun', WU Ping’
(1. Dept. of Agronomy, Agriculture College, Zhejiang University, Hangzhou 310029, China; 2. Dept. of
Biological Science, Life Science College, Zhejiang University, Hangzhou 310029, China)

Abstract: Analysis of developmental genetic effects for brown rice thickness (BRT)
trait in indica rice (Oryza sativa L.) at four different filling stages was conducted and
a developmental genetic model and corresponding statistical approaches for quantitative
traits of triploid endosperm in cereal crops was used. The results indicated that the
diploid maternal plant, triploid endosperm and cytoplasmic genetic effects were
important for BRT trait at all filling stages of rice and those effects were the major
effect at initial medium, filling period and mature period respectively. The additive
and dominance effects were the major effect alternatively at four filling stages of rice.
Significant endosperm and maternal dominance effects tor BRT suggest that the
utilization of heterosis for BRT 1is viable. The results of conditional genetic variance
components shown that the expression of rew quentitative genes in endosperm,
cytoplasm and maternal plant fur 8RT wias found at most filling stages of rice. The
gene expression was most active at the early filling stages, especially at the second
stage (8~ 14 days after flowering). Near to mature period (22~ 28 days after
flowering), however, the expression of genes decreased sharply and even closed. The
phenomena that the genes expressed spasmodically, i.e. the net genetic effects equaled
to zero in some filling stages were detected for some genetic effects. Dominance and
cytoplasmic correlation coefficients were significant at 0.05 or 0.01 probability level in
some filling stages meanwhile there were the most strong relationship between mature
period and other periods for BRT.

Key words: brown rice thickness; developmental genetics; genetic variances and conditional

genetic variances; indica rice (Oryza sativa L.); genetic correlations
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