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Observation and Genetic Segregation Distortion Analysis
on Clustered Spikelets in Rice Resource Cgr320
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Abstract ; Clustered grain rice (Cgr320)is a type of mutant material that clustered 2-3 grains on top of the
main panicle. In order to clarify its genetic mechanism, we developed two F,segregating populations derived from
crosses between Cgr320 and WYJ24 or 93-11 and carried out the phenotypic observation experiment and analyses
on genetic linkage of gene underlying Cgr320. The results showed that there were no significance differences in nine
agronomical traits between Cgr320 and WYJ24 or 93-11 except clustered grain rice( Cgr) ,which showed recessive
phenotype in F, plants,indicating that the mutant is controlled by recessive gene. The segregation ration of mutant
type plants to wild type plants in WYJ24/Cgr320 F,population was seriously deviated from the Mendel’s laws of
3:1,the chi-square(x*) test values for Cgr genetic segregation were 7.71 and 144. 87, respectively. Twelve SSR
markers distributing on rice chromosome 1,2,3,4,5,6,7,8,9,10,11 and 12 were used to perform analysis on ge-

netic linkage of gene underlying Cgr using 22 F,recessive ( mutant ) plants, which showed serious segregation toward
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WYJ24 ,and the chi-square(x’)test values for these markers were bigger than that of X{, o5, 5. 991, this will mis-

lead us to judge the correct linkage group of gene controlling Cgr. To our knowledge , this is a rare case of segrega-

ting distorting in rice gene mapping project analysis.

Key words : Oryza sativa ;clustered grain rice( Cgr) ;molecular marker;genetic analysis ;segregation distortion
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WRIRER . B bR Cer320 iRz K 24 93-11
PR MR F IR 22 57 (£ 1), Car320 B FlkL
B TR ANE R A 4 B MREB AN TRE
B 24 F193-11 Z[A], 53524 18.3 em 145 .30. 10 g,
7.82 Ki/em, A 95 d, g Fkis B 24 i1 93-
11, PR 95.50 em, BEAK T2z Bl 24 F193-11,
BOREE SR 53500 9. 70 1 87. 50% , W i T ik 38 A
24 F193-11, A2, Cer320 ZA5 MR AN 3 PR 7E F T
PR AR UL, HoAth A 20 VAR 5 i AR s e 25 e AN
F . FEARPEIRAE R B 24/ Cgr320 F193-11/Cgr320
F AR RN AEREE AR 9 B ZRIRRIHE AN
FREOEZ (0], 2P oRsE

A RIEHE 24 FPRL; B Z8ARA Cer320 FFAL; C . IRAZHE 24/Cgr320 F HEAATRL
A grain of WYJ24,B:grain of cgr320,C:grain of WYJ24/Cgr320 F, plants
1 R Cer320 RIZHE 24 FNEKIZHE 24/ Cgr320 F, EHRIFHI BT AS4F1E
Fig.1 Morphology of the grain in the WYJ24,Cgr320 and WYJ24/Cgr320 F,plants
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Table 1 Comparison of several main agronomic traits between Cgr320 and other rice cultivated varieties

PEIR RiE 24 Rz 24/Cg320 F kK 93-11/Cgr320 F, Mtk
Traits Ce320 WYJ24 WYI24/Cgr320 F, plants 93-11/Cgr320 F, plants
HhAEY (d) Heading days 95 110 105 107 100

#75 (em) Plant height 95.50 100. 80 110. 50 105. 00 112.80

FEL Number of panicle per plant 9.70 8.50 7.80 9.50 8.65

FK: (cm) Panicle length 18. 30 16. 50 19.73 20. 50 21.50
TR0 Number of grains per panicle 145. 45 125. 56 165. 80 158. 60 169. 80
25522 (% ) Seed-setting rate 87.50 85.30 84.90 86. 80 83.50
T-Hi T (g) 1000-grain weight 30. 10 25.40 30. 59 28.5 31.50
FREE Grain setting density 7.82 7.58 8.20 7.7 7.40
FERIFRA UKL Clustered grain rice [ 7 ¥ ¥ JC

2.2 REFRKENAR

RAMAK Cer320 fif A M EE & B, 5 X ks
24 AL, 2RAEIK Cgr320 FIRAZHE 24/ Cer320 F 4
PRINAMEIL K B IEH . RASK Cgr320 F b7 IE % &
B, 0T KRR B E AR, ML FIE
W, FHEREIEY, SREME 24 THEAF M, 0
RETE F MR IE W R (B 2A B) . AR Cer320
Hk & H IEH, AUk, 5568 B 24 3k 3
EAHE] F AR A S O R A, RABIK Car320 fE 22
EWER,AMLL 75 F R RIIER . "7
A Cer320 L2 6 M, HI M H A, F KA 2 IE
WA, B2, RAK Car320 WA b7

R4 L2 TEL2 FAE S E I R A H 5IE 454
() 5 A8 5

AR RLAL B0 YL (0 B AG 25 JL R W | Cr320 FEH7
EHEIEH AT HRiE 96% (K 3A) , Jeaigik,
RAZHE 24 LW KB IEH LB ] & 55 949% (&
3B) QAR Cer320 SEis il 24 fLky il B % 2%
S, Cg320 BEFE A RABEAM T IEH 1k
4550, HRREZAE Z 5 PRvE me R M, [, i’
i HH 24/ Cgr320 F AHME AL B AT 8 %35 80% , RIS
RIS (FR 1), B2, Car320 L2 RR &
HIER , HReRER TR 5l , oA WA B AL 2 46K
KH SRR,

A EGE R 24 BiAE ;B AR Cer320 FiAE, C. iisHl 24/ Cer320 F HEEBIAE
A A floret of WYJ24,B:the floret of cgr320,C: A the floret of WYJ24/Cgr320 F, plants
2 IR Cgr320 KISHE 24 FRIEHE 24/ Cgr320 F, ik B S 4HHE
Fig.2 Morphology of the floret in the Cgr320,WYJ24 and WYJ24/Cgr320 F, plants
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A Cgr320 BRI H K 96% ; B, iz 24 T 0T B 94% ; C. A2 M 24/Cgr320 F) HEKRAEH 7] & 4 80%
A ;Pollen with a fertility rate of approximate 96% in Cgr320,B:Pollen with a fertility rate of approximate 94% in WYJ24
C:Pollen with a fertility rate of approximate 96% in the WYJ24/Cgr320 F plants
B3 I Cgr320,RiIZHE 24 FIRIZHE 24/Cgr320 F, HEHR LM B HISE
Fig. 3 Morphology of pollen fertility in the Cgr320,WYJ24 and WYJ24/Cgr320 F, plants
F2 Cgr30 FFHifE EHERBIBEE ST
Table 2 Genetic analysis of Clustered grain rice Cgr320
F, B/ F, population
HE FRA 2 2
a B kPRERSRESRR FPRIRA R Xeon o Xleso)
ross Phenotype of F, plants
No. of plants Wild type Cgr320
iR iEHE 24/Cgr320 WFA 1 Wild type 119 65 54 7.71
5.991
93-11/Cgr320 B Wild type 532 279 253 144. 87
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XF SSR 5%t F B 22 A (BB BAkkdt AT s
R (£ 3), BRI, 5 12 JEk
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Table 3 some molecular markers for Cgr320 genetic analysis
519 gk WBAE (bp) BG4I (5'-3") JR51#(37-5")
Primer Chromosome Genomic position Forward primer Reverse primer
RM493 1 12281334 TAGCTCCAACAGGATCGACC GTACGTAAACGCGGAAGGTG
RM3762 2 22462453 GACGGGTCAGCTACCGTAAG TCCCCCCTCTAAAACCCTAG
RM1338 3 8393670 GAAGGGATTCAAGGGGTAGG TCCAGTCATCCCTGTGAAAG
RM3217 4 30302551 GTTGCAAGGTTGCAACACAG GTGGCAGCCAAGATGGAC
RM249 5 10755704 GGCGTAAAGGTTTTGCATGT ATGATGCCATGAAGGTCAGC
RM20155 6 19613300 GTCTCGTCTCGTCGTCTTCTCC CCTCTAACCTCGTCGGAATCG
RM3325 7 2218259 GGAGCCCTGAACTTTTTGTG GGGGAATCCTACTTGCTTCC
RM22418 8 3321115 GCAGTATCACGCAGTAGCACACC CCATCCTCTTCCTCATCACACG
RM6797 9 22712967 CCTCCTCCATCAGGATCATC GCTAGGTTGAATGCCCGTAC
RM1146 10 19688135 ACCCCGATGATCGATTGTAC CCCTATTCCCGTGTAAATCG
RM7557 11 2344648 GTGTACTGCCATGAAAGGCC GAAGTGCCTTTGCAGGAGAG
RM27706 12 5029856 ACTCCCTCCGACACCATCATCC ATACGGGAACCCTCACGCTACC

RM27706
PI M P2

1

P1.iRiEHH 24 ;P2 LR Cer320 ;M ; Marker; 1 ~ 22 . F, #/4 BB 7Y
P1.WYJ24,P2;Cgr320,M; Marker,1-22 ; Band of F, mutant plants
4 SSR #RIZFERIEHE 24/Cer320 F, i £ BRI BES B

Fig.4 Genetic segregation of SSR marker in the WYJ24/Cgr320 F, mutant plants

B2 ARG KRG 12 404k | 12 4~ SSR
FRic o5t iz Bl 24/ Cgr320 22 A~ F, bk iz Ak FiAE
WRAEBARRIEA T 0T, A5 ERI, 12 > SSR ARicfE 22
A F R AR R R A SRR rh A0 A A A TR R B g 3
o2 . ABAT- 40 53 01 43 F 808, ASxfE & 3 12 4>
SSR ARICH Y 22 AR BAPREE DR AU A 35t 4% i 43 25
FRREEAS I 3% BEFRITTE 22 AN FEHE Az B bk 5L PR 045
R HAEAE SRR NI 9 25 ) AN — 3, SO A
W% B, RM3762 .RM3217 . RM22418 FI RM6797 #%
oA Bz KE 24 RM493 RM249 RM3325 Fl1 RM7557
FRic s ] 224 1, RM20155 . RM1146 F1 RM27706 5

ORI Cer320, KT, A 12 4> SSR ARiCTERE 4= B
RR/INFEE AR FR R A AR Ry 7 T 3 A5 A 0 5, LA 0 5
FIERE— 35, O L 4 M ) A i 24
3 iFig
3.1 KIEHEEMRKBEE

HIE AN ST 8 (7K R e A S AR R =R R
25 BT/ NEOSURE AN =8 58 AR R 118200 R RfE g
T R A R A R TOU 30 4 A RURE 28 A2 4K, b K5
LT HEBRIEEZERBER, )BT AR AL kM
RAR . GRARK Cer320 B FUkFRL N AN T 5 R
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PLMP2 1 2 3

PIl M P2 1 2 F e

— Hﬂ""

Pl i34 24 ;P2 . F2E R Cgi320 ;M ; Marker; 1 ~ 22 . F Rk AR AR B pkaly B
P1:WYJ24 ,P2:Cgr320,M: Marker,1-22 ;: Band of F,wild type plants
5 SSRARIZFERIZHE 24/Cer320 FAFRidEfEE B PHE
Fig. 5 Genetic segregation of SSR marker in the WYJ24/Cgr320 F,wild type plants
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5o PRI IR KRR RS A PEAR S 2
TR TP BRI, HAT, 2R Ay
IKAERPRLAR A PR AN 58 4 AR SR R, R
LTS RIS AR AE T IR B F, AR A L B i
1/4 Wi B4, BRI, 2R B9 vh R 3L F, B
PRE 301 ERMERAL ZMERAZ 1 AT 4 AL
Pl AR Car320 FRAEMEIRTE F Atk bR
AR e R 2 M PR B HE R AR B
PEEPE R, HAE F, E"ﬂZISEF'zE(l 1) i/ Bk gt o
B, AR BB N MERIRR L (1: 1) FHEE %
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PC TP AR AE ) AR AR N 122 3R B R S A8 B i
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IRIEE A LA M B, ARWTFEESIE S R AT
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