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Fig. 1. The breeding scheme of introgression of Gnl

and different segment lengths of chromosome 1 from

‘Habataki’ to ‘Tainung 71’ by marker-assisted backcross
selection.
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Fig. 2. Graphical genotypes of the “TNG71” stepped aligned inbred recombinant lines on chromosome 1. Means
within TGNSB, SBN and AGNSB followed by the same letter(s) are not significantly different at 5% level by Fisher’s

protected LSD test.
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ALRERIFIFFTA 70 THRAY 5 [ 5 Fe 51 AT A& /Y PACS/BACs » i HYER A R 4N 2 IRGSP 48Uk EFTR#% PACS/
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Fig. 3. Parental polymorphism survey identified 118 InDel and 39 SSR polymorphic markers between “TNG71” and
‘Habataki’. All markers were assigned to the linkage map of ‘Nipponbare’/‘Kasalath’ based on the primer sequences
of markers by blasting against PACs/BACs, which were integrated to the linkage map by IRGSP. The prefixes RD and
RM indicated InDel and SSR markers, respectively. Different marker symbols indicated by triangles, squares, circles
and stars were applied to BC,F,, BC,F,, BC,F,, and BC3F, generation of TNG71-Gn1, respectively. The three triangle
colors indicated by white, black and black edge were applied for the first, second and third step of BC,F, background
selection.

HAUIMEE 24 PR - BRRIETHREBECEREIE 7158 HERBREEMEERNE Gnla > 145K
"B TLHE) MERHY R R IKFPIRNE "B TARIZTLIL £ TARI7I_1 4 %5 4 (E5 (& 2) -



VNTEEZ 8 i TR 37

F1.

Table 1.
in each generation.

BB TG 71 5% Gnl B FEIZ L& BT BRI -
The experimental scale to develop the “TNG71” near-isogenic lines carrying high grain number Gn/ allele

Genotyping assay”

Season Generation Background recover rate Population size Foreground Background Total
2008 2nd Crossing Each 30 - -

2009 1st F, 30 90 - 90
2009 2nd BCF, 67.4% 98 588 3,750 4,338
2010 1st BC,F, 81.9% 60 360 3,104 3,464
2010 2nd BC,F, 92.6% 60 360 1,316 1,676
2011 1Ist BC,F, 98.0% 150 900 600 1,500
2011 2nd Yield trial - - -

“ Foreground: foreground selection reaction; background: background selection reaction; total: total reaction.
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AL B G EE A BRI
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Table 2.
collected in the second cropping season in 2011.
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5.37 B13.36 fI (F3) ° Miin& TARI7TI 1 1 &
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Comparisons of heading date, yield, and yield components between TNG71-Gn/ and its parents. Data was

Plant height  Panicle Spikelet/ Spikelet fertility 1000-grain weight Estimated yield
Variety (line) Maturity days (cm) number panicle (%) (2) (kg ha™)
Habataki 100 b* 97.7b 14.2 ab 140.8 a 72.8b 21.6b 58163 a
TNG71-Gnl 104 a 104.0 ab 15.8a 133.1b 64.7 ¢ 23.8a 5,536.0b
TNG71 104 a 109.1a 12.7b 105.5¢ 78.8 a 239a 5,3122b

“Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
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Fig. 4. Graphical genotypes and morphological characteristics of TNG71-Gn/ and its parents. (A) Graphical geno-
types of each material for Gn/ locus. (B) Comparison of panicle performance between novel line (TNG71-Gn/) and

recurrent parent (‘TNG71’). (C) Comparison of plant types between novel line (TNG71-Gnl) and recurrent parent
(‘TNGT7D).
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Table 3. Comparisons of traits related to panicle architecture among ‘TNG71” stepped aligned inbred recombinant
lines. Data were collected in the second cropping season of 2012.

Breeding line AGNMP* TGNPB TGNSB PBN SBN AGNPB AGNSB
TARI71_1 202.1 2" 513 a 150.9 a 9.6a 454 a 537a 3.36a
TARI71_1_1 207.8a 545a 1533 a 9.7a 453a 5.60a 345a
TARI71_1 2 194.2 ab 533a 141.0b 9.6a 419b 552a 3.36a
TARI71_1_3 186.9 b 50.1a 136.7b 93a 41.7b 540a 3.28a
TARI71_1_4 138.1¢ 52.7a 853 ¢ 92a 302 ¢ 575a 2.84b

“ AGNMP: average grain number of main panicle; TGNPB: total grain number of primary branch; TGNSB: total grain number of
secondary branch; PBN: primary branch number; SBN: secondary branch number; AGNPB: average grain number of primary

branch; and AGNSB: average grain number of secondary branch.

¥ Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
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Abstract

Lai, M. H., C. P. Li, W. S. Jwo, H. M. Yen, K. K. Hwu, and D. H. Wu. 2016. Study on
development of japonica breeding lines introgressed high grain number gene through
marker-assisted backcross approach. J. Taiwan Agric. Res. 65(1):31-44.

Rice grain number, a quantitative trait, is difficult to be selected in early generations and needs
to be evaluated its genetic gain number based on replicate filed trials during breeding procedure. In
order to improve the introgressed efficiency of grain yield related genes and validate QTL effect be-
tween japonica-indica cross, this study introduced the high grain number gene, Gnl, from ‘Habataki’
(indica type) into ‘Tainung71’ (‘TNG71’), a japonica cultivar with high eating quality, to assess the
yield potential of the near-isogenic lines through marker-assisted backcross approach. The develop-
ment of near-isogenic lines used 6 flanking markers of Gnl locus for foreground selection and 152
SSR and InDel markers with an average of 10.8 ¢cM for background selection. Genotyping assay
showed that one BC;F, plant (TNG71-Gnl) has completely recovered the recurrent ‘TNG71” genome
except a 30 cM segment harboring Gn/ on the short arm of chromosome 1. TNG71-Gnl had the
same heading date, panicle number, and plant height as the recurrent parent, “TNG71’, while TNG71-
Gnl had higher grain number per panicle than “TNG71’. In addition, four ‘TNG71’ stepped aligned
inbred recombinant lines different from their introgressed chromosmal region harboring Gnl gene
on chromosomal 1 were developed in order to investigate the relationship among Gnla, Gnlb, and
gSBNI loci for genetic effects on rachis branch and spikelet number. Genetic analysis showed that
Gnla locus increased secondary branch number and average grain number of secondary branch, but
not average grain number of primary branch. Gnlb locus, which located in upstream region, would be
beneficial on second branch number resulting in increased grain number. The gSNB! locus consisted
of two sub-loci and explained 38.4% and 11.7% of the difference in the second secondary branch
number between ‘Habataki’ and “TNG71’, respectively.

Key words: Oryza sativa L., Grain number, Marker assisted backcross, Grain yield.
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