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Table 1. The percentage of crossability and embryo rescue between various O. sativa and O. australiansis cross
combinations

Cross combination Crossability Embryo rescue culture
Female Male Pollination Detached Seed set No. of No. of Survival rate
(Cultivars) (IRGC Acc. no.) florets embryos (%) embryo germination (%)
KH141 100882 81 6 7.4 2 1 50.0
TC65 100882 135 37 27.4 10 5 50.0
TCW70 100882 310 7 23 -

TK1 100882 89 4 4.5 4 3 75.0
TNG67 100882 491 79 16.1 43 27 62.8
Average 11.5 59.4
KH141 101379 103 5 4.9 -

TC65 101379 43 6 14.0 6 5 83.3
TCW70 101379 175 9 5.1 -

TK1 101379 144 29 20.1 27 7 259
TNG67 101379 262 143 54.6 37 28 75.7
Average 19.7 61.6
KH141 101410 92 10 10.9 5 0 0.0
TC65 101410 157 34 21.7 25 6 24.0
TCW70 101410 174 48 27.6 27 3 11.1
TK1 101410 226 41 18.1 8 2 25.0
TNG67 101410 422 95 22.5 24 8 333
Average 20.2 18.7

“ Not recorded.

| 2. BT TNG67 < BFAERE Oryza australiensis FERE 5z BB L FEAR IR
Table 2. Characteristics of the F; hybrids from cultivated rice (Japonica type cv. TNG67) and Oryza austaliensis

strains
Plant height Panicle length ~ Leaf length Leaf width Awing length

Parents/Hybrids (cm) Tiller number (cm) (cm) (cm) (cm)
TNG67 101 15 20.8 38.5 1.3 Awnless
IRGC100882 117 5 34.0 50.0 1.5 3.8
TNG67 x IRGC100882 112 12 26.8 36.0 1.6 5.6
IRGC101397 114 10 32.0 47.0 1.5 3.7
TNG67 x IRGC101379 112 14 29.0 46.4 1.4 7.1
IRGC101410 60 21 16.0 36.0 1.5 3.1
TNG67 x IRGC101410 63 7 -7 34.6 0.8 Awnless

“No panicle produced.
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1. 3REFRS TNG67 x BF4FE O. australiensis IRGC100882) #EAZ Ky 1A 1AL HL M 2 237 - (a) HEFE F, {ER0ER
BHG: ; (b) R F fE RN R 244% 0 (meiotic anaphase) FU¥AIER (4 11+ 161) 5 (c) R ek kL
JAFERE Fi AT EEEE 5 (d) Sapll BifEM RIAHERE F) MRS %R S2FH 5 (e) BC.F, fEZER B 582 (FilHER)

(f-) BCF, eyl 7 J 2 -

Fig. 1. The abnormal phenomena were observed in the hybrids and backcross generation from the combination of

Oryza sativa (cv. TNG67) x O. australiensis IRGC100882).

(a) Pollen abortion in F; hybrid; (b) Meiotic anaphase

showing the 4 bivalents and 16 univalents in F; hybrids; (c) Fail of germination in the F; stigma when pollinating
with TNG67 pollens; (d) The growth of pollen tubes was inhibited in the F; stigma; (¢) Immature of BC,F, anther
(arrow); (f—1) anomalistic growth of BC,F; seeds when pollinating with TNG67 pollens.
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R 3. FRIEFE TNG67 x BF4EFS O. australiensis IRGC100882) HifE A3 2 njfe=R
Table. The crossability data from the backcross generation of TNG67 x O. australiensis (IRGC100882) cross

combination

Generation No. of pollination forest No. of detached embryos Seed set (%)
BCF, 30,859 26 0.08
BG,F, 23,370 230 0.98
BG;Fy 803 369 45.95

2. FREEFG TNG67 x ¥54:F5 Oryza australiensis (IRGC100882) 2 3f&E ke [HIACfEk  (a) Fy 5 (b) BC/F; 5 (c—i)

BC2F1 °

Fig. 2. The phenotypes of Oryza sativa (cv. TNG67) x O. australiensis (IRGC100882) cross combination. (a) Fy; (b)

BC[FI; (C*i) BCzFl.
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3. FIERE TNG67 x ¥9A:FE O. australiensis IRGC100882) $E3 ;e [al38 4% Fy . Fy MEREERRETSR - TS - 5

RIS TRL B S I3 A -

Fig. 3. Frequency distribution of fertility, panicle number, spikelet numbers per panicle, and 1000 grains weight for
the population of various backcross generations from Oryza sativa (cv. TNG67) x O. australiensis (IRGC100882),

which the TNG67 is recurrent parent.

SD: Standard deviation. Arrows indicate the means of TNG67.
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4. BHEEFG TNG67 x BFERG O. australiensis (IRGC100882) A [y [E153 4% F . Fy HEREFHE - Flisspy 22 i Ky

FEEE 2SR M -

Fig. 4. Frequency distribution of panicle length, spikelet numbers per cm panicle, and panicle weight for the
population of various backcross generations from Oryza sativa (cv. TNG67) x O. australiensis (IRGC100882), which

the TNG67 is recurrent parent.
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SD: Standard deviation.
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rrows indicate the means of TNG67.
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32 2000 fEFEAEHAESE] 2 K - iRk
0.1% - i Multani er al. (1994) ZEBIEIHEEZ
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4. B2 67 BEEETAERR O. australiensis (IRGC100882) AR AUAHR
Table 4. The phenotypic correlations of introgression lines from O. australiensis

Character “ Yd PN PG FER GW PW PL
PN 0.17

PG 0.01 -0.29%*

FER 0.32%%* -0.10 -0.43%*

GW 0.27%* -0.02 -0.38%* 0.26%*

PW 0.29%* -0.40%** 0.71%* 0.19* 0.18

PL -0.16 -0.16 0.57*%* -0.48%** -0.18 0.34%*

PD 0.11 -0.27%* 0.86%* -0.21* -0.34 0.66** 0.07

** * denote significance at 1% and 5% level, respectively.

* Yd: Yield; PN: panicle number; PG: spikelet numbers per panicle; FER: spikelet fertility; GW: 1000-grain weight; PW: panicle

weight; PL: panicle length; PD: spikelet numbers per cm panicle.
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RFRR AR ERIPE SN - AP A R FPEARAY
I KFRGIR A FER R AV EIE (B150) &
E;‘i °

TELER B R I AR E AR S
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JE o SRR REAS R B HE PR R4 TT
BAEA S U S Pl S R MR
A (Multani et al. 1994; Ishii et al. 1994) » &7
HEPREEREEL O. australiensis B EAVE AR
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ZREIAE > & BCoF, jo BCsF BRI ERR

RSN - HAEEIZ IR (BCnF, ~ BCnF,) fi
AU R S PRI A R i R A B
PRI BCF, K BCGF, #EIT#IATERE -
Fujimaki (1978) thaf k[l A8 @A gt i #i
AREAWHFIEREN - RIS GEEATHA
DI AGEHRE SR  Tan et al. (2007) Jof
7. O. rufipogon 19 I1Ls 3EFE FHFU R L & 53 115
ao S ANRAGEINA BC; i) DI wh T AR
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Construction of Introgression Lines from Wild Rice (Oryza

australiensis Domin) and Assessment of Yield-Related Traits '

Charng-Pei Li**, Hsin-Mei Ku?, Tzer-Kuan Hu?, Chyr-Guan Chern*, Ming-Hsing Lai*,
g g g

Ching-Shan Tseng*, Jen-Ren Chen?, and Tung-Hi Tseng”

Abstract

Li, C. H., H. M. Ku, T. K. Hu, C. G. Chern, M. H. Lai, C. S. Tseng, J. R. Chen, and T. H. Tseng. 2009. Construction
of introgression lines from wild rice (Oryza australiensis Domin) and assessment of yield-related traits. J. Taiwan
Agric. Res. 58:219-233.

To develop introgression lines (ILs) from wild rice, five Japonica varieties cultivated rice (Oryza sativa)
were crossed with three accessions of wild rice O. australiensis, obtained from International Rice
Research Institute (IRRI). The percentage of seed set and germination in embryo rescue culture varied
with crosses, ranging from 2.3 to 54.6% for seed sets and 0 to 83.3% for seed germination. Among the
three crosses, Tainung 67 (TNG67) x IRGC100882, TNG67 x IRGC101397, and TNG67 x IRGC101410,
F, weakness was observed in TNG67 x IRGC101410, whereas all of the three crosses failed to produce
F, seeds. Backcross was successful only for the hybrid TNG67 x IRGC100882, using TNG67 as the
recipient, and the production of seeds from this hybrid was low (< 0.98%) in the first and second
generations of backcross but raised to 46% in the third generation of backcross. To evaluate
yield-related traits in multiple generations backcross populations, wide ranges of variations in BC,F, and
BC;F, were observed, suggesting that they are the best generations for selection in the breeding procedure.
To assess yield-related traits, 111 lines BC;F; were selected from BC;F;.  Eight lines were showed more
than 10% higher grain yield than TNG67. The others trait-enhancing lines best over TNG67 were from
15.7% in 1000-grains weight to 78% in panicle length. These ILs will be useful as a source of valuable
traits for the rice improvement and for detecting favorable genes of wild rice O. australiensis.

Key words: Oryza sativa, Oryza australiensis, Interspecific hybridization, Backcross, Embryo rescue
culture, Introgression lines, Yield related traits.
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