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Breeding of Elite Rice Lines R7606 and 229A

QIU Dong-feng,ZHANG Zai-jun,GU Da-chuan, YIN Ming-zhu,JIAO Chun-hai,YANG Jin-song
(Food Crop Institute ,Hubei Academy of Agricultural Sciences/Hubei Key Laboratory of
Food Crop Germplasm and Genetic Improvement , Wuhan 430064 )

Abstract ;24 SSR markers recommended by China National Rice Research Institute was adopted to analyze the
polymorphisms of 32 restorer lines and 12 maintainer lines. Enhancement of germplasm was realized according to the
differences in genetic similarity coefficient and agronomic traits. Molecular marker PCR-Acc 1 which could detect
the amylose content in middle generations was utilized for assisted selection and new germplasm creation with high
quality. The results showed the genetic similarity coefficient of the 32 restorer lines and 12 maintainer lines was from
0. 5244 to 0. 8415 with an average of 0. 6965 and from 0. 4783 to 1 with an average of 0. 6542, respectively. Using
R3076,Zhonghui 8006,229, and Jufeng A/B as parents, new restorer line R7606 and cytoplasmic male sterile
(CMS) line 229A were obtained. Based on the detection results of rice quality, 11 varieties of R7606 line and 1 of
229A line achieved grade I of national rice quality standard( GB/T 17891-1999) and 3 varieties of 229 A achieved
grade I . The result of field observation and hybrid testing experiments revealed that R7606 and 229A lines had
elite agronomic traits and good general combining abilities ,and could be utilized as parents in hybrid-rice breeding.
It had also been discussed how to evaluate and apply excellent resources in rice genetic improvement and germplasm
enhancement to expand the genetic background and diversity of germplasm resources and promote sustainable devel-
opment of rice breeding and production.
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Table 1 Accession name and source of germplasms materials

%5 il 44 ik F R %5 il i 44 Bk HR %5 Fill i 44 Bk HR
Serial No. Accession Source || Serial No. Accession Source || Serial No. Accession Source
1 FAIK TR 16 B 527 pu)i 31 2 5 il
2 wkh6 = iGN 17 K 084 1 32 & 308 I %
3 B 448 il 18 MK 11 mi 33 KEB J77R
4 CNR-152 WL 19 LMK 047 )i 34 K17B i
5 W11 63 binya 20 R7954 Wit 35 03B PN
6 028 it 21 M15 Wi 36 #r 18B L
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12 4K 725 Ll 27 ik 128 L5 42 229 il
13 B 86 A 28 B 142-2 e 43 TP 18 IE[d
14 R3076 biiE[d 29 5 it 44 F X A/B i
15 HHYT 728 A 30 ok LI 45 4238 ikl
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Fig. 1 Dendrogram of 32 restore lines based on the 24 pairs of SSR primers
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Fig.2 Dendrogram of 13 maintainer lines based on the 24 pairs of SSR primers
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FHNE, L0 LA H R3076 FlHHK 8006
) R IEA IR AR, B EX = RAE RWKE
PEHLATR] , 3% 46 22 5 0] R 40 FFR e 52 R 7E DNA 7K
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B2 FEast AL AL R 5K 0. 64 AbNE 13 PR EE
REWor 22, B 1R LN =2AE
FWRFER S N2 E AN (R ), Hd o 18B
FIETHR 18, 22 28/ 229 R AF M ER, 5240
I FH ) PR 2R AR BEARAIG
2.2 WEF 7606 FNLHAARIEEARE & 229A R

HiEIH

A FTREERZE S RIEE 1 R
Mrah B R3076 FIFRAK 8006 43 5 A g A 6] f1) 25, 18t
BRI R h 0.6829, K F 0.7 H AR T F 4%
0. 6965 , BLHTIX 2 A~ dh Fhist A% 22 W i, AT R =35
AT R . FIH RIS R ETIRE R, 78 F, A
PCR-Acc | 43+ b 10 % 45 il v 45 B85 U8 By & it 19
LR EAT U 1 | B PRAR 10 PR B 4l 5 i SR RR (7
460 bp 4liAH7, TT SR, Nl 3 13 .5.6.8.9.10,
11 JKIE R ), TR BRAR 2 IR E £ 2 2011 43k
4 R7606 255 A&,

HE MR 229 REMREE, BLA J15k, RIS
B2 BISrEEH BB 5 220 205 H AR TE AY
25, B REL 0. 4783 KT 0. 7 S 3445 0. 6542,
ShA HIER 2R B LS, 0] HIX 2 A5 Fhist L 22

M1 234 56 7 89 10 11
- T ——
400bp —=
M:DL500;1:R3076;2: Hh¥%k 8006 ;4 .7 : ELHEE R {1
HNT N AE TC/GG BIHRE;3.5.6.8 ~ 11 ELEEREH
SRR RS TT (R, T 1A
M:DL500,1:R3076,2 ; H14% 8006 ,4 and 7 ; Heterozygous plants of
amylose content genetyoe,3,5,6,and 8-11 ; Homozygosis
plants of amylose content genetyoe,The same as below
3 FIA PCR-Acc I FRIEH#HIE R7606 1L 34k R
Fig. 3 Determination of the PCR-Acc I molecular
maker in individuals of R7606

SR, W 229 AR SE XA EX B
A58 IFLLE R A/229 5RO BEA LUE X B/229
Ja A I ACA #E AT M A2 3L 5, [ B X B/229
JERHE T ES AL, B A2 6 U5, I PCR-
Ace | 7Rl ik, il 4 Fos, SR B A&
BEVER ST 220A RYISH AR
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e ——

400bp —

M:DL500;1: F Xl A32:229; 10 EAETE R & i JE K 2
TG/GG MIEAMR;3 ~9 11 ELEEIEM & S FE R R R 415 TT HY B bk
M:DL500,1; Jufeng A,2:229,10; Heterozygous plants of amylose content
genetyoe ,3-9 and 11 ;Homozygosis plants of amylose content genetyoe
B4 PCR-Acc | I5i% 229A ¥k &

Fig. 4 Determination of the PCR-Acc I molecular

maker in individuals of of 229A

P[] WL 45 31 {7, R7606 22 51) %e 5 2% B A
R Z PRIk BEOOR: 22 (27341 293 R/ ) | F 7=k
T4 O R K BT AT R I 4 SR LR 2, R W
R7606 RFNGEIEA 17 A5 F ik 2 B K TR A b5
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HE, R 1 A RB R EAR 9, W R HPBGASMNE 30% ) W IR DI (75 ~85 d) FFIE R
(R7606-270) EL4ETEKY & ik EAR — KT bR B REMRIR, BT R HE S T A A B AR 22 0], 7 x4
HIRIELE R B, R7606 RV RECA A, B SORE RS BRI Z5 R 2R 229A R R A
Wi R K E R EYE AT R, T UAERN 3 N RBEIEAR—Z, 1 RS E AR 2 Zebnif
CERETMCPRIETSOKRER MR E R, FCAE SR BRI A e, AR E R
229A RHHh R EA DEES R HSkAMNERE (63% , I, AT LIERN =R RSOKEEFRERAT R,

&R2 R7606 712294 RI@AMFERBEEMER
Table 2 Test results of rice quality of R7606 and 229A series lines

RERA BORPRER phiR BT HEREE RME O BIEESR

REAH RESE (0 R g (e a) (m) Ak
Length/ Transparency
Name of lines  GB class Brown Milled Chalky Chalky Amylose VGel spreading
width level
rice rate rice rate grain rate degree content consistency  value level

R7606-102 3 78.0 66.9 3.2 5 0.6 15.7 90 6.0 1
R7606-106 3 77.7 60. 8 3.1 14 1.4 15.8 90 6.0 1
R7606-110 3 77.3 59.8 3.2 17 1.4 15.2 90 6.0 1
R7606-181 3 78.5 63.2 3.4 13 0.8 15.2 88 6.0 1
R7606-198 2 77.0 63.1 2.9 14 1.0 16.6 85 6.0 1
R7606-205 2 76.9 62.7 3.1 8 0.6 16. 1 87 6.0 1
R7606-220 2 79.2 64.8 3.0 13 1.7 16.0 90 4.0 1
R7606-227 2 78.6 66.7 3.1 10 0.8 16.2 84 4.5 1
R7606-270 2 77.3 61.5 3.0 16 1.3 17.6 78 6.7 1
R7606-271 2 76.0 61.7 3.2 8 1.0 16.6 88 6.0 1
R7606-289 2 79. 4 68.5 3.0 [ 0.3 16.2 89 6.2 1
R7606-291 3 77.9 63.8 3.0 9 0.5 15.6 88 6.5 1
R7606-295 2 80.0 68.8 3.0 9 0.6 16. 1 88 5.7 1
R7606-298 2 79.8 66. 4 3.0 5 0.3 16.0 89 5.2 1
R7606-301 3 79.6 67.7 3.0 7 0.4 15.4 82 6.0 1
R7606-567 2 77.2 57.3 3.1 13 1.6 16.0 88 6.0 1
R7606-577 2 78.0 65.6 3.1 4 0.3 16.4 85 5.5 1
229B-31 2 80.3 67.6 3.0 18 1.1 17.4 87 5.7 1
229B-33 1 79.8 68.2 3.0 5 0.2 17.2 87 6.0 1
229B-49 1 79.6 68. 4 3.1 10 0.5 17.2 85 5.7 1
229B-54 1 79.1 66.7 3.0 7 0.5 17.2 87 6.0 1
229B-63 3 79.4 68.3 2.9 22 1.3 17.4 87 6.0 1
229B-71 3 80. 6 66.3 2.8 24 1.2 18.0 82 5.8 1
229B-85 / 79.6 64.8 3.0 35 2.4 16.2 88 6.0 1

A 3 2 R M AR B e (K 0) A3
Tested by the ministry of agriculture food quality supervision and testing center ( Wuhan)

2.3 BIFTHEIEMNIEMN S540% A Al R R AR | AR R AL R S SE R TR A
2.3.1 GIFIRENS FRIZEN FHSESRE  PRRESR IR, 4R TR 3, Nhal LLE
By B B VB 4> T PCR-Ace 1 #: R7606 #1 R7606 &8 43 & 2 B bk 51 8 5 3% AR R3076 F 4%
229A R LA AR FRBQIH R R HEETERYE 8006,/ h—ZF RS R IR e R, A
AU R4l (5 460 bp 2liAady , TT JER ) KB S5 R0R S B R R, ol LIR30 2 Rk
HEHER SR T 20% " X 5% 2 hsLbifg  FIRECKF R SR,

SKAG 25—, 2.3.3 QIHABEMHAEGREERRIE LA
2.3.2 BIFBRBENEZEREHREST HOAIHA  FECEH EA M BHECH] A 24 76 2011 4R - HET
R7606 FFIGEE A H /N FAE , 5 R3076 Firpiik  DE3ABIL UL, LEPIARA 1 S %t B R g S an
8006 FEAT i HLiE: , BVE BN X 4 B 10 BRFE R, F 4 FR,
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Table 3 Databases of testing main agronomic traits of R7606
STERL HOpRBIE i (g)

i R AR R R .
Spikelet per

Name of combinations Panicle number

LR (%)
Seed setting rate  1000-grain weight Weight per plant

THRHE(g) HRRE (g)

Expected

panicle yield of per plant
Tk 8006 8 160. 3 85.2 26.9 29.6 29.4
R3076 6 269.3 81.1 23.7 31.8 31.1
R7606-270 7 259.3 88.9 25.1 39.2 40.5
R7606-577 7 277.6 86. 1 24.7 40. 8 41.3
R7606-220 6 248. 8 85.5 29.8 39.1 38.0
R7606-301 8 261.5 87.8 25.1 45.2 46. 1
R7606-205 8 255.9 85.8 25.9 43.7 45.5
F4 FHRFRERINEAESEMER
Table 4 Databases of testing the hybrid consituted with innovative resources
- SR . . bR LIS
AT e SR msep(a) TREG hEG Do)
Name of combinations Panicle number P . Seed setting rate  1000-grain weight Weight per plant . P
per panicle yield of per plant
204S/7606-506 8 213.9 86.2 25.8 35.4 38.1
Y58S/7606-511 7 266.9 81.9 24.4 36.8 37.3
J i 63S/7606-532 8 202. 8 82.3 26.7 35.9 35.7
18A/7606-191 8 216.5 87.6 26.5 38.4 40.2
229A/7606-207 9 189. 8 92.5 27.8 39.3 43.9
15S-1/7606-271 8 221.5 87.8 24.1 33.3 37.5
FEPEFE 15 (CK) 8 168.9 85.8 27.9 3L.5 32.3
3 4 TTLLF M, R7606 2291 25 TRO M (R04 FobARHI S IE R 45 5 01 38 1 2 B S A

G BRI T 80% B R MR E B 33 g, b
X B =, B L& AR R A0 (B 2294/
7606-207 145, AR £ |, 45 SR AR RE ) i 3
TR AL 229A AT K 5 14, AT LA i
SROCHAL A M ELAT LA 1 R7606 F 51 i R H A 4
ML FEHEPEAS T R IR RETT .

3 it
3.1 KBRENS M EMREHFES

((R7EUbivrel Patnyy e =NibE7/Ibie 2 i R
AR LR A 7 ol o AR 2 214 /KRS ol o B LT
el i) L ZLRL, B o TR A BRI AR K
R AR R B 22 A R B 231 hr i i B e 5 24
RIS A AR ST B, DRI, b 5 BT IR A8 DA o
2T /2 A B RSP 2, AT 0 T A B Y
IRALRTE R ETTRAEIRT . A RESERY, 2 TR
ICHR AT LLTE DNA 7KF ER AW oA 2 X o3 I
KM HAFARICEAR M R 5 R TG & 1Y)
AR FERK RN BURHRAT I TAE T, R
B LS B RE R G PSRN S | BB A RR SO UR, 4 50 F

AR R PR s s PER A kAR, R, %
ZRAERPT IS TR A A T A
SCHONT RIS, Xob K R R ¢ U 1) 22 RE MBI 5T
ZAE T 2R BdE b, BEA — R AR BR
U S R o L A AR A ss A A LA
—ERYHE A (B SR AR AR5 S
IEANBE L3t I 55 oK A i e B RIZE 7= A R

AR 45 (3K ARG IREA T 70T B ic i Bh b
W IIEERI_L 2552 KR LIRS AL AR LR B R
BN 225, e FHIE S AR R R 2 AR AT
JEOUHT, BT AR S AL AR LR BN T 0.7 H
TR AR R AL, IR XS SEA R A 5 A T 5
I, REsE i 140 5 Rlh e R A Y
B HE, MG T SRR R R B Z R
3.2 SFRCHBNERRERE

FEREATHEIR AT A r 1] AR Al G AR
HEVERY & A PCR-Ace 173 THARICHEAT R BN 45 , €1
il TR FR R7606 2 571 5 V5 R 41 it Jo it 1
ANHF 229A RFNGEI, T HAR G BT As
TR B0 B DR A RS K a5 U A A0 i) s 3
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FhSCERARZS A, 28 F AR 7 b R TR N FH A i b ol b
BT FAMICE S, D4 o Fhnic it 5 F
Foon; A BEES 7 o A ic Bl B & A 5 R L E
AT NS N N =l [ = R 1
ARSI F 5 L BE UE R 7 e R R E B
PCR-Acc | 53FFric #4745 BLIE M & &2 1 55 U5 A
HIANE RS, FUE MK B R N, 75 2R £
ATERAE B NG | T V2 55 7 T 1Y) 53— B 0T e 5
T T R ASE 3

5% ik

(1] kar, Balte. KR BEF M e L R A4 [ M. dba . Bl
Hi AL ,2005 .70

FRAS, S AR, 5. R T 2 AR IC S M 7 V48 3 47
ke EBKFE MBS Z R[], H EUKAEREA#, 2009 ,23
(5):551-554

H/ANAY, B, BB, 4. DI EEARACRTEAR N SSR

LM AN TE SCEE A S ()], KRR,
2006,20(1) :1-7
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AT ]. P EVK AR ,2007,21(2) 1150154
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st BE AR ,2005,6(3) :359-364
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Mr[T]. ML P 2ER ,2012,13(4) :622-625

A ilisat, RS, T, 4. ) 7 S A R 5 O U 4 A
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s AN AR, 45, IR M K R S AD I A R S
R TCHRAR B 2 REPE 2 BT [ 0] W st A% B UK 2 4z, 2012, 13
(3) :393-397

XL, SREEARL. FH SSR ARiC 4 HT 1949-2005 474K 3 HiL X
FURIRE 4% 5 Fh s 1 Z R Atk a3 [ 1], 1R 247,
2010,36(11) :1843-1852

LT R BRI S SSR AR C RS AR b = A K AE
WA s Z AR (], T E K RE R, 2009,23 (4) -
383-390

ST XNTGIR AR R, S5 0% 1k A VA A o P A
RIS A R A 4> FARIE (U] R4 2L B 5 40 F 2R W ok 2 4R
2002,28(2) :137-144

SR XS AT =08, 2. B Wa FER IhRETERR T T P45
HFEER S LKA IR R [J] WLk 22 i Aol 5 4
Rk ,2010,36(6) :602-608

ok R HR R AR 25 R 4> FhRic R BRI UM 57 B9
HAEER SR (T]. P EKRERNF,2008 ,22(6) :597-602

s Ae TG, BARHE, 4. R W FER 20 FhRic i Bk £
FARBEF P EEREEN S REAKREIRE R[], P E Ak
#7,2009,25(14) ;3236

TRVE R RS 4G R R R AL Z R[] ].
[l R 2008 ,41(3) :625-635

A AR, AT |, S5 B [ RS SR Bl 8 1L AR
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