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Breeding of High-quality, Early-maturing Indica Rice CMS Lines
WANG Tian-sheng', CHEN Hui-qing', XIE Wang-you' , XIE Shao-he',
CHEN Jin-wen', LIKun-tai’, CHEN Bing-fa', HUANG Rong-yu’ "
(1. Quanzhou Institute of Agricultural Science, Quanzhou, Fujian 362200, China; 2. Fujian Shennong Dafeng Seed Industry
Technology Co., Ltd., Sanming, Fujian 365000, China; 3. School of Life Sciences, Xiamen University,
Xiamen, Fujian 361102, China)

Abstract: [ Objective]l To breed high-quality, early-maturing CMS lines of Indica rice. [ Method] The F, lines derived
from Quan 5B X Tianfeng B hybrid was used as male parent to cross with CMS line Quan 5A in spring 2007 to develop a new
rice CMS line, Wutian A, after several backcrossing, observations, and selections for further breeding purpose. [Result] The
newly bred high-quality, early-maturing Wutian A was certified by Fujian Crop Variety Evaluation Committee in 2019
(Certificate No. 20190047). It was stable on male sterility, 100% on plant sterility, 99.99% on pollen sterility, high on
outcrossing, and 64.77% on stigma exposure. The rice had the desirable quality with grains that were 66.0% unbroken, 6.7 mm
long and 3.4 on length/width ratio, 4% of chalky appearance and 0.6% on chalkiness reading, 23.8% in amylose content, and
Grade A on transparency, 7.0 on alkali spreading value, and 50 mm on gel consistency after cooking. Among those

characteristics, the non-breakage, chalkiness, transparency and alkali spreading value were top rated for edible /ndica rice on
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quality according to the standards set forth by the Quality of Edible Rice Variety. Whereas, the amylose content and gel

consistency could be upgraded with improvements. Like Tianfeng A, Wutian A had a 66 d sowing-to-heading maturation

period and strong combining ability. Using Wutian A as the female parent to cross R713 as the male parent, an elite hybrid

combination, Wutian A/R713, was bred and certified by Fujian Crop Variety Evaluation Committee in 2019 (Certificate No.

20190035). [Conclusion] Wutian A, a new CMS cultivar with stable male sterility, high crossing rate, desirable grain quality,

early maturation, and strong combining ability, was considered an excellent cultivar for breeding new varieties of 3-line

combination hybrid rice.

Key words: high-quality rice; Indica rice; CMS line; Wutian A; breeding
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TR 24 Bk, SR PIR B B2 30T ACA 1Y AR 20 Bk BE A
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A MR, JBTRORIEAEFRRGM (£ 1),
23 1BM

IR A T 2018 FF- S e 48 A AE W) i P o o 22
S A SR T AL B 2= B 5 T T R K RN B R L
W¥E (FRED), HIEJEA 1701 BRIFBORE BEF T 264
BEKy, SRR AR A RNEHE 100%; FEHLECRE
100 #% (f# ), JEMHECH sofE, FEE L
T 3 SRFALI AL IR A Bk, kA 270 000 A
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5 /8] Time i1 15 Place B ;_ﬁﬁﬁﬁ ; RER: AR A VRS BAMNE R 64.77%, H Gk
reeding generation o 0 . o LA T o4 Bl a2
2007 4L S 5 SBEE B HhEE AR 30.82%, HESKAMERARGX MK A (RIS
Early season, 2007  Luoyang Town Quan 5BxTianfeng B K 68.46% ., MHINER K 36.75% ) T,
2. Ty
2007 éE15 i ) S Rl )
Late season, 2007 Luoyang Town *‘® SR A FIRFE AT HIL T EWLEE, LB
>4 N HY A7 Ly e A
Y008 45 - ! FIFASTRERIE . SHIFAEDI 7 d, e
Early season, 2008  Luoyang Town ;@ 3I~5dIRBIFMESEE R (F£2), —HHENBILE
2008 £EH % At . AL, #RTE L4 8 30 MR st LB E K URiE,
Late season, 2008 Luoyang Town ;@ J:tF 9:30 ﬁwj T ﬁa%“ Ill%/ﬂ);q , ﬂj %%B”JE Hﬂ‘ ttﬁ_@ , ﬁ
2009 4ERLZE & R4 5 SAXF, T Z58 Rl FhafAg m = (£3),
Early 2009 season Luoyang Town Quan 5AxF
g e T /& #£2 X ABAFERE
2009 4FH 7 95 B W% F <F, Table 2 Flowering rate per day of Wutian A
Late season, 2009 Luoyang Town Test F xF; HIFE% HIFE %
,/ +® 2 Number of flowers per day Flowering rate per day/%
2010 AR5 R BC,F,xF Day Z;tif}fi)viffing/d
Early season, 2010  Luoyang Town s fiRA RFA fiRA KFA
/ *@ Wutian A Tianfeng A Wutian A Tianfeng A
2010 SRR AR
Late season, 2010 Luoyang Town BGFE, ! 217 450 126 236
'/ *® 2 18.00 16.83 10.45 9.58
2011 R % PR BC.F xF
Early season, 2011 Luoyang Town e 3 44.83 42.00 26.04 23.91
®
2011 4EMEZE 9% B BC F'/x]t 4 44.67 46.33 25.94 26.38
Late season, 201 Luoyang Town e
? ,/ *® 5 39.83 38.50 23.14 21.92
2012 FHE T BC.F xF 6 18.67 21.00 10.84 11.95
Late season, 2012 Luoyang Town s
MAS839/MB838 7 4.00 6.50 232 3.70
ik AR B
Wautian A/Wutian B

=3 EXAENSH

1 ERAHEBEET Table 3 Breeding procedure of Wutian A

Fig. 1 Breeding procedure of Wutian A

I T AL %k I IFAELL %
TE.*}/:}*A\LL kiﬁlﬁfﬁ%%*ﬁ 20 *ﬁ Z:%:E 99.999% ﬁﬁ' FEAEI Number of flowers per hour  Flowers rate per hour/%
Blooming time
25 Z fiRA KEA i RA REA
A H /% Tﬂ‘ {E ° Wutian A Tianfeng A Wutian A Tianfeng A
24 HLHNEEX
HXSNEE 8:30 5.50 5.83 16.18 16.51
15 2018 4F LI M e v, T ) JBURE B 9] A 8 11445
9:30 16.00 16.33 47.06 46.23
F1 AR A TREEFEEIE B
Table 1 Days from sowing to heading of Wutian A seeded at 10:30 3.33 3.67 9-80 10.38
different time of a year 11:30 217 2.67 637 7.55
a6 03 12:30 0.33 0.50 0.98 1.42
FEr 3/ H-H Days from sowing to heading/d
Sowing date/Month-day 13:30 3.00 2.50 8.82 7.08
fliRA Wutian A K=FA Tianfeng A
14:30 2.33 2.00 6.86 5.66
04-10 66 66
15:30 1.00 1.33 2.94 3.77
04-20 67 68
16:30 0.33 0.50 0.98 1.42
04-30 65 65
05-10 66 66 2.6 FEERIM
o0 . o 2018 4EAEHF IR RN F A TS . T K 5 4
0530 o o Fouli o BAUE R S B . P TR R TS 44
PUE % 5 AT RS T RIS 2, 25 2R 3R .
06-10 67 67

R A B R RTHR 25.75% . WilhH5%0 13.85. ik
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PN MS, BB LR 71.13%., R85 43.21%.
PUBRRILN S RFE A MHE K% 24.50% . I 17 48
$13.94, HURFEI N MS, BEIUE KKK 71.75%.
TG 16 2L 43.69% . PUERERIN S, Hifm a8 Rl B

BEAH YR RS T AT S AR S e A R, R
A FIRE AR RN K 12.5%, PUREIH NS,
K AR T AP PELE A PF A R I8 R I
(S), ZHREIRIEARTAY (£4),

F4 EXRABERTERI
Table 4 Blast resistance of Wutian A

IH-Jii Leaf blast

FHEIE Neck blast

HNEE

Laboratory identification Pk

it il
Variety — KWiE REEIREL Bomg HUBERIL

R RN NEIRE g PUBRIL

Comprehensive

PURbRE UKL evaluation of

Morbidity Disease Highest RandS  Morbidity Disease Disease Highest RandS Rate of Rand S resistance
rate/% index level reaction rate/% level index levle reaction resistant strains reaction
fiRA
. 25.75 13.85 9 MS 71.13 9 43.21 9 S 12.5 S S
Wutian A
KREA
. 24.50 13.94 9 MS 71.75 9 43.69 9 S 12.5 S S
Tianfeng A

2.7 FEKEMER

2017 4F B 22 PSR T Al Bk 2 BF 53 T B 22 LU
FHAR LM ISR BYM0R B AR SB A 4T, 36 B4k 5 A
oK B A i I B A 56 DU R K 5, HR R
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i 23.8%, HHVEORDKRR . EEE . B BNE
B3k F) NY/T593-2013 (& FAE & Fl st BT ) — 452 H
RIRE i Bl i SR o 5 IR SB EZL S AR AR . AR
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42 mm, PFAETER S 23.0%, HPEOR KRR | K
OB 1 24 3k B NY/T593-2013 £ R o b
) — S RN S Rl AR . (R B 5 5B I
L, R, KEEH . CERRCR . EH R BT
I A 32 45 it TR AR AR AR A R B4R T
2.8 MC4ATER

LR A5&NBIIKE ZICH A SCHE S M
B SOK TG R LRI, 45 SRk B 2 AT K A

BOR (£5)

Horprs IR A/RT713 4638 i A 28 AR VE ) il il
B AW E (%R 20190035), ZEA R BN
T o 2016 4E IR, P47 4t 6 888.15 kg-hm 2, LX)
FEECAL 673 477 4.86%, 25k K, BE
30, MK 88.9%; 2017 4L, T
8 671.95 kg'hm °, X IRELAL 673 #47% 6.01%, 25+
ISR E AT, B 1AL, B A EE 81.8%, 2 4K
¥ 7= & 7 780.05 kg'hm ©, b xF BECEC R 673 #4 2
5.44%; AT MRS 1262d, X BRELL
673 IR 0.9 d. FEZRZMER 2 4E XL AT
AREEEL 220.5 J7 B . Bk 115.2 em, B4 23.7 em,
R RRLEL 181.9 Hr . 45505 77.3% ., THIEH 27.9 go
P PR R . 2016 4F M [A] [ AR5 & % RIHT (R)
MR, R (S) BESUR; BIIE NN TR e R A
Pt (R). 2017 4 H 8] 285 & %€ hHt (MR) it
Ji, PR (MS) BRI, WIS NN TR E R
AP (MR) ., 2FLEFN AR (S) FIEM .
KT F LA R . KKK 46.6% . W 1R 46.0%.
W B 6.3%., ICHHE 82 mm, B BETER & B 22.5%.

x5 MRASBORERLHRZEGELE

Table 5 Seed setting rate of hybrids derived from Wutian A and restore lines

Brél £y New combinations 4E529% Seed setting rate/% B4 New combinations 455K Seed setting rate/%
R A% Y527 Wutian A/Shuhui 527 80.6 {HRA/ZEH /N 57 Wutian A/Thailand Xiaoxiangzhan 80.2
fHRA/HNKT27 Watian A/Chenghui 727 80.8 fHR A/ K86 Wutian A/Minghui 86 78.3
fHRA/HE Y Wutian A/Huazhan 79.8 1R A/R534 Wutian A/R534 83.6
fHRA/AE %676 Wutian A/Fuhui 676 81.2 ffi RA/R713 Wutian A/R 713 77.3%

H: HERA/RTIZA20164 20174 St £ 44 DX ik 56 (1~ 3 1E
Note: * Data from 2016 and 2017 regional trials in Fujian.
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