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Genetic effect of restorer line in every bred generation
using heterotic group of japonica rice

WANG Jian, LIU Wei

( The Crop Research Institute of Ningxia Academy of Agricultural and Forestry Sciences Yongning s Ningxia 750105 ,China)

Abstract: [ Objective] Restoring gene was transferred to japonica heterotic ecotype rice by various
methods to analyze gene effect in every generation and offer essential data for utilization of heterotic group
and diversification of genetic basis for restorer of japonica hybrid rice. [Method) Gaoxiong 13,Jianong 251
and Riw-1 were selected as recipients,and C418 with restoring gene was used as donor plant. Then restor-
ers with restoring gene were subjected to cross and backcross with lines (strains) in various ecotypes het-
erotic groups,and primary agronomic characters of plant in every generation were measured and analyzed
statistically. [Result) F, generation had the maximum values of all characters while BC,F, had the mini-
mum values in backcross and breeding processes. With the increase of backcross time, the characters gradu-
ally got closer to parents,while standard deviation and variation coefficient also decreased. The changes of
characters were in the order of yield per plant>>effective tiller >number of grain per ear>ear length™>
1 000-grain weight>>plant height. Genetic diversity index was low and variations in generations were large.

With the increase of generation in cross breeding, standard deviation and variation coefficient decreased,
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difference within every intra-family decreased while difference between-family increased. Types of charac-

ters increased and tended to be better. Different characters had different speeds of stabilization, genetic di-

versity index was high, and differences among generations decreased. [Conclusion) Cross breeding of re-

storer line was characterized by slow homozygous speed and more diversity, while backcross breeding was

opposite.
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Table 1 Main agronomic characters of restorer line for backcross generations in japonica heterotic group
. # 15 Plant height A R Panicles per plant f#i K Panicle length
LR fiEft FHfE/ 5 SR % FHME/ WRRE % R/ 5 RE %
Receptor Generation /cm =TT cm TR cm ~<IT
Mean Coefficient variation Mean (,Oeffmlent variation Mean Coefficient variation
EAP 93.2+2.8 3.0 13.8+4.4 32.0 16.74+1.0 6.2
F 103.7+3.7 3.6 15.6+6.2 39.7 20.3%+1.9 9.3
2 pp =3
P15 5 BC F, 91.24+3.5 3.8 11.0+2.6 23.7 17.5+1.7 10.0
Gaoxiong 13
BC. Fy 92.2+3.2 3.4 19.148.6 44. 8 16.441.2 7.1
BC; Fy 93.3%4.3 4.1 19.8+13.0 65. 6 16.34+1.1 6.7
AP 92.0+4.8 5.3 10.8+4.3 39.7 18.740.8 4.3
F 106.6+4.5 4.2 18.24+8.1 44,4 21.0+1.8 8.7
e on
fﬁ;{zﬁ 20_1 BC Fy 96.6+7.5 7.7 11.945.3 44. 8 18.7+1.6 8.5
Jianong 251
BC, Fy 88.0+6.0 6.8 12.345.5 45.1 17.8+1.3 7.0
BC; F 93.5+7.1 7.6 16.746.8 40.9 18.241.5 8.2
EARP 93.8+5.6 6.0 9.64+2.1 21.6 19.940.4 2.0
F, 100.0+£5.2 5.2 22.44+9.5 42.4 20.3+2.0 9.6
Riw-1 BC Fy 85.2+11.2 13.2 9.0+3.1 34.6 18.0£1.6 8.8
BC, F, 95.7+4.2 4.4 12.0+6.0 49.7 17.940.9 4.9
BC; Fy 95.7+1.5 1.6 27.8+10.7 38. 6 18.64+1.0 5.4
kb LG Bk = Yield/plant TR i & 1 000-grain weight TR L Spikelets per panicle
Recoptor  Genermion | THI/em  BRAB/A | PH/m  BRARKA | FHf/m  BRRK/A
Mean Coefficient variation Mean Coefficient variation Mean Coefficient variation
AP 21.0£6.6 31.5 24.7+£1.0 4.1 64.4+12.1 18.7
Fy 42.3+26.0 61.5 25.940.93 3.6 108.0+£35.5 32.9
2 p o
@7[@137' BC Fy 18.743.4 18. 2 25.9+1.2 4.8 74.4+17.2 23.1
Gaoxiong 13
BC, Fy 19.54+8.3 42.7 23.4+1.5 6.3 61.1+16.7 27.3
BC; F 19.1413.4 68. 4 25.0+1.6 6.4 73.4429.1 29.2
EARP 13.54+7.5 55.9 21.6+0.61 2.7 123.8+21.9 17.8
F, 52.7+28.6 54.2 24,741.2 5.1 143.4+24.9 17.4
R F 251 .
! _ BC Fy 20.3+£13.4 65.9 23.5+1.8 7.6 95.7+32.5 34.0
Jianong 251
BC. F, 8.944.2 47.2 19.442.2 11.6 108.4+18.8 17.3
BC; Fy 12.24+6.5 53.5 19.84+3.0 15.3 115.0+23.5 20.4
FARP 11.24+4. 4 39.4 19.4+0.7 3.8 121.5+30.7 25.2
F, 37.3+34.2 91.7 25.1+1.6 6.4 109. 6+20.8 19.0
Riw-1 BC F, 11.54+8.7 76.0 22.6+2.2 9.6 89.3+33.1 37.1
BC. Fy 11.549.3 81.1 21.7£2.8 13.1 110.1+£31.4 28.5
BC; Fy 17.243.7 21.7 20.040.8 3.9 117.7+£10. 6 9.0
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Table 2 Main agronomic characters of restorer line for pedigree method in japonica heterotic group

# 15 Plant height

A R FEEL Panicles per plant f#i K Panicle length

ok AR - - - - - -
Parent Generation FIL/em S U B {E / em WRRE % FH{H/cm AR RR/ %
Mean Coefficient variation Mean Coefficient variation Mean Coefficient variation
F, 97.8+14.5 14. 8 7.0+2.8 39.6 20.0+2.8 13.9
=5 1 =
1,5171'&.1377 Fs 98.4+14.3 14.5 10.944. 2 38.6 19.3£2.2 11.5
Gaoxiong 13
F, 108.2+9.8 9.1 9.0£3.5 38.7 20.842.2 10. 5
F, 88.6+12.8 14.4 5.7+2.0 34.3 18.94+1.7 9.0
FARE 251 - .
! _ F; 96.6+15.5 16.0 12.9+6.8 53.0 20.3+2.6 12.7
Jianong 251
Fy 99.0+11.2 11.3 9.6+3.8 39.1 19.842.4 12.1
F, 91.3+10.9 12.0 8.94+3.4 37.6 16.642.8 16.6
Riw-1 F; 107.4+8.5 8.0 12.345.0 40. 5 18.74+2.1 11.0
Fy 109.5+7.2 6.6 11.843.8 32.3 18.7+1.4 7.8
- it BARk = Yield/plant Tk JJi 4 1 000-grain weight TR B Spikelets per panicle
e G e WBlim BRAR/G  VAMm  BRAE/Y% VM BRAE/Y
Mean Coefficient variation Mean Coefficient variation Mean Coefficient variation
F, 5.84+4.7 80.9 21.4+2.5 11.6 66.8+32.7 48.9
e o
FHE 15 F; 25.3414.1 55.9 24.0+2.3 9.6 130. 0435, 3 27.2
Gaoxiong 13
Fy 25.1+£15.2 60.7 25.2+2.5 9.8 141.7+40.6 28.6
F, 7.04+5.3 75.4 22.3+3.0 13.6 94.9430. 1 31.7
w2 oF
fﬁ;{zﬁ 20,1 F; 19.8415.0 75.7 22.97+5.0 21.6 115.2+40.0 34.7
Jianong 251
F, 24, 7+11.1 45.1 24,2+1.8 7.4 151.8+36.6 24.1
F, 2.54+4.1 163. 3 23.0+E4.1 17.7 48.4+22.9 47.4
Riw-1 F; 28.4+13.6 47.9 24.5+4.0 16.2 135.6+38.4 28.3
F, 25.3+8.8 34.9 23.3+2.7 11.8 134.7+30.3 22.5
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1—3 are BC,F; ,BC,F; and BC3F; with Gaoxiong 13 as recipient to backcross for restorer line;4—6 are F, ,F; and F, with

Gaoxiong 13 as parent to cross for restorer line;7—9 are BC; F; ,BC;F; and BC;F; with Jianong 251 as recipient to backcross

for restorer line; 10— 12 are Fy,F3 and F, with Jianong 251 as parent to cross for restorer line; 13— 15 are BC, F; ,BC; F; and BCs F;

with Riw-1 as recipient to backcross for restorer line; 16 —18 are F, ,F; and F, that Riw-1 as parent to cross for restorer line

K1
Fig. 1

IR 25 Rl (18 30T [ 52 A0 2% 32 32 7 ) S [ AP & AR AR MR ) i AR 2 R PR S

Genetic diversity indexes of primary agronomic characters of restorer line for backcross and cross

generations in japonica heterotic group
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Table 3 Comparison of main agronomic characters of Rf1a and no Rf1a of F, in japonica heterotic group

" - N i/ o i ATy opr %
Bk 5 H BEi/em  AREE SRS e, TRBEE S R
. . Panicle . 1 000-grain Spikelets
Parent Ttem Plant height Panicles per plant Yield/plant . .
length weight per panicle
%R»/.la% 90. 2 5.7 19.0 6.8 21.9 95.1
No rfla gene
HAE 251 f Rfla #H
Jianong 251 Rfla gene 87.9 5.7 18.9 7.4 22.6 92.4
F {& F value 1.354 7 1.669 6 1.126 8 1.717 3 1.825 3 2.014 5
P {H P value 0.459 8 0.222 9 0.832 9 0.287 8 0.256 3 0.103 8
J& Rfla B:H ]
No R fla gene 96. 1 7.5 19.2 5.3 21.4 61.6
B 13 # Rfla 2
=] <
Gaoxiong 13 Rfla gene 98. 7 6.7 20.1 6.0 21.4 69.5
F {i F value 1.039 4 1.199 2 3.566 6 1.446 4 1.186 9 1.234 0
P {& P value 0.891 1 0.640 3 0.009 4 0.439 0 0.665 7 0.670 5
5 W 150 PR 580 7 £ R R0 A0 3 )
> §4
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