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Prediction of F, Yield Using Genetic Effects of Molecular
Marker in Indica Rice( Oryza sativa L. )

ZHA Ren-ming'?, YANG Zheng-lin' ,ZHAO Fang-ming' ,SANG Xian-chun',
LING Ying-hua' ,XIE Rong’ ,HE Guang-hua'
(' Rice Research Institute , Southwest University/ Key Lab of Southwest Crop Genetic Improvement and Breeding ,
Ministry of Agriculiure ,Chongqing 400716 ;° College of Agriculture ,Guizhou University , Guiyang 550025 ;
*Rice and Sorghum Research Institute ,Sichuan Academy of Agricultural Sciences , Luzhou 646100)

Abstract; One hundred and fifty-one rice hybrids produced in two sets of half-dialell mating crosses designed
according to NC [I , planting respectively in Chongqing and Luzhou, Sichuan Province of China in 2005 were used to
predict the F, performances of seven yield traits through genetic effects of marker loci of AFLP and SSR. Positive lo-
ci (PL)and effect-increasing loci (IL) were screened respectively by yield traits of two sets of crosses and their ad-
ditive or/and dominant effects were used to founded the prediction model for these yield traits. Predictions of yield
traits of crosses derived from different parents ( prediction between sets) and fixed parents were conducted by the
model founded. The results were as follows: (1) Most predictions between sets were not ideal and changeable. The
correlations between predictive values and actual ones ranged from - 0.55 to 0.45. (2) The prediction effects of
crosses with by PL were similar to those by IL in Set 2,and all better than that of between sets. Predictions of cros-
ses with fixed restorers were more valuable than those of crosses with fixed sterile lines. (3 ) Most predictions of cros-
ses with fixed parents were relatively better. The predictions by IL of seed setting rate of crosses with fixed sterile

lines, panicle number of those of fixed restorers,and those by PL of spikelets per panicle and grain weight per pani-
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cle of crosses with fixed restorers were above 0. 6. Because the number of PL and IL in prediction model were much

less ,the prediction models was conveniently applied and particularly,and it was important for the institute by which

the models were founded in parent-selection in breeding.
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Table 1 Parents of two sets of half-diallel mating crosses in indica rice
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1 N45 R 9 %K 35 R 17 ¥ 64 R 25 NE 21A S
2 &% 10 R 10 R2727 R 18 #H% 559 R 26 & 2A S
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Table 2 Prediction of F, yield of combinations with fixed
sterile lines of Set 2

RE R WEFE Restorer line

Sterileline 11 12 13 14 15 16 17 18 19
24 dl di0 d19 d28 d37 446 dS5 d64 d73
25 2 dil 420 429 438 d47 dS6 d65 74
26 &3 d12 d21 d30 d39 A48 457 d66  d75
27 4 di3 d22 d31 d40 49 dS8 d67  d76
28 d5 di4 d23 d32 441 dSO dsO d68  d77
29 d6 d15 d24 d33 d42 d51 d60 d69  d78
30 47 di6 425 d34 d43 d52 d61 d70 479
31 d8 d17 d26 d35 d44 d53 d62 d71  dsO
32 49 di18 d27 d36 445 dS4 d63 d72  d8l

BEkERZ44FH. SREATR4U4A4M
WAL AFHRIMERRE, BAHG6(24 1
27 ~31 2) x9.6(25 ~26 #1129 ~32 2) x9 F 6
(24 ~28 F1328) x9 HA D HI ST HE, Fi 3
(25 ~26 132 8) x9.3(24,27 ~28 &) x9 f1 3
(29 ~31 8) x9 44,

2 HRESH

2.1 BERBULASHIERMALANE
SSR.AFLP B2 4 FARic Y 1 32 M EAKH
B2 B AL R B) R 550,535, BAL R BR
1085, L4 1085 25155 1.58 2 BH & 7 MERFF £
53 B R P E, LA RRESRR
#3, BHERE, B AMBRESERY B0
A (1085) W L BRI, IE X B 5K 6.1% A
2.4% , Ui BR ZBARC LR 5 ¥R X %, A K+
SBE, NARENFIHERE, HEML S EE
MR AR RANEELE2ERETELE;
PR S B BEEERER K MAEHIERRE L
R(WEHAAFH R 76) MARE(75) %, W%
BEB/D(S) RS RBREEREMERSH
HAA—B AR EHRDHERY BN LE
(34.5) AR E(18),
BEdZSRIHETTRER ARETH®
R KK D BN, HECL A 17.3% A



14 ELH% 4 TIRIERE BN BN Rk RRHER 75

R 31.0% AT HRBMER(K3), AEE
XE RATHHENEBRAEI(WEYENS. 1) D
FRAEMA(11.4) X 58800 AR R
AR PR SBRESHERE X AR ER
EHBERNGLENTRE, PO IBEKRNE,
A ARERBTREEAESBRBOFEZR, I
Bt R LR EHAWENEA
FRMONREBLTE2E WALEE1ELT
$2E,

£3 STHRZAMMEAMENETAEE
Table 3 Number of positive and effect-increasing loci of

molecular marker
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Table 4 Correlations of predictive and actual values of F,

yield of combinations crossed with different par-

ents in two sets of crosses by genetic effects of PL

and IL
R H1E Set 1 $2% Set2
Trait PL L PL L
UMK -0.15 -0.16 0.31 -0.04
MELRK -0.30° -0.29° -0.28 -0.20
WERNK 0.25 0.21 -0.03 -0.55"
R 0.48" 0.45* -0.03 -0.05
FHE -0.40* -0.01 0.13 0.38°
BME 0.05 -0.33°  -o0.21 -0.15
BHNE 0.10 ~0.14 -0.07 0.26
¥4 (i} ~0.04 -0.03 -0.05

PL IL PL IL PL IL PL 1L

EEMB 63 38 6 23 10 11 13 7
MER¥K 69 20 6 26 16 9 8 6
REE® 75 22 T 32 11 5 10 9
g 8 33 70 36 12 9 15 8
FRE 70 22 46 17 14 9 13 9
BRE 64 20 8 39 11 7 10 13
BENE 31 8 7 28 1 4 6 7
T 64.9 23.3 67.4 29.0 12.1 7.7 10.7 8.4

PL 1 IL 4 SR A AR, TH
PL and IL represent positive loci and effect-increasing loci, respective-

ly. The same as below
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* and ** represent significant at 0. 05 and 0. 01 probability levels, re-

spectively. The same as below
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Table § Correlations of predictive and actual values of F, yield of combinations crossed with fixed parents in Set 2 crosses by

genetic effects of PL and IL ( prediction of fixed parents crosses)

B R E RAA BW ke R AT
R Trait Prediction of crosses with fixed sterile lines Prediction of crosses with fixed restorers
PL PL IL

AR 0.05 £0.23 0.04 £0.26 0.58 £+0.19* 0.69 £0.07*
WELRK 0.46 £0.38° 0:£0.33 0.54 £0.18* 0.58 £0.05"
MERN 0.19 £0. 30 0.19 £0.28 0.64£0.19" 0.50 £0.19"
B® 0.59£0.22" 0.73£0.12* 0.37 £0.15 0.49 £0.09*
FEE 0.35£0.32 0.33 £0.25 0.16 £0.41 0.18 £0.27
HME -0.31£0.42 0.25 0. 50 0. 66 £0.06* 0.51£0.13"
BBNE 0.48+0.08° 0.30 £0. 20 0.4720.04" 0.30 £0.19
By 0.26 0.49 0.47
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Table 6 Parameter of prediction model founded by effect-increasing loci of SSR and AFLP for panicle number of combina-

tions with fixed restorers

HF T 3R A 4R ICR L Marker-effect of hybrid

Factor Loci in prediction model 1/1(a) 1/0(d) 0/0( -a)
X1 RM1358-2 0 0. 9361 0
X2 RM2326-2 -1.1909 0.26 1. 1909
X3 RM11-3 0 0.949 0

X4 RM3428-1 0 0.3811 0

X5 E-TA/M-CAC-13 0 1.7357 0
X6 E-TT/M-CAA-10 -1.0899 0.1074 1. 0899
X7 E-TC/M-CAA-14 0 0. 6745 0
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