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Analysis on the Inheritance of Coleoptile Purple Line in Rice
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Abstract: Seventy-senen F; combinations and 51 F, populations were obtained by crossing among parents with different
genotypes of purple line in coleoptile, and 1 BF; was produced in backcross XNAX(XNAx21A150). Nine(ten) segregation radios
(purple line - no-purple line) emerged in those combinations like: none(all individuas are no-purple line), 27 - 37(108 - 148), 117 :
139,1:1,9:7,39:25 3.1, 13: 3, di(all individuds are purple line), and the radio of 13 purple line : 3 no-purple line was
reported for the first time. The analysis indicated that 4 pairs of genes control the performance of coleoptile purple line in the rice
materials used in study. Combining the other researchers results, a genetic system of C_A_P_I_ Ay was recommended to explain
the inheritance of coleoptile purple line in rice. The trait of coleoptile purple line must be a particular role in identifying the purity of
hybrid rice seed quickly and early.
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Tablel Thelist of parentstraits
Parents name Purpleline Purple color of some organs Parents name Purpleline Purple color of some organs
I1-328 + +1{ Stigma etc) Modzo - +1{ L edf heth et¢)
D628 + 1 Stignac) Bdjingz - 1 Led shesth )
K18 + + Stigmaetc) 20A9 - -
G468 + i Stignac) Y idal - -
2A150 + +1 Stigmaetc) H1345 - -
H JHitianza + +i Stigma etc) 21A138 - -
Xichangxianggu + + Stigmaetc) Jinhuiyihao - -
978 Zhendend7B + 1 Stignac) 31Ke1 - -
2A179 + i L e hesth etg) 63 Minghui3 - -
XNA - +1 Stigmaetc) 2A151 - -
n 4 e .
+ Means purple line in the coleoptile, — Means no-purple line in the coleoptile. The same as below
1.2 XNA/21A 150 :
1.2.1 XNA . F1
F F o 1.2.2
+ ' 2'““"3 d
F2 + ~ F]_ 20 +
11-32B. 21A150. 20A179 11-32B 3 ; /800 , 768 ; BF, 300
F 13 :3, : 256
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' ' : XNA/ . XNA / . /
a . /20A99 ; XNA / 21A151,
2 XNA / 63. H1345/20A99. / .
/20A 99, 3-1/20A99 ;
F]_\ F2 BF]_ 2. Fl +
2.1 F € 1J.
F Fy a
1
11-32B. 21A150. 20A179 11-32B 3
¥ a
Fy a
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Table2 Thebehaviors of @l combinations progenies
Fl Fz BF1 H‘:-j Fl Fz BF1 H‘:-j
Narme of combination F, or BF, ¢ purpleline : no- purpleling) Name of combination F, or BFypurple line : no- purple line}
L2 =2
Obsratio Exp rtio C Obsratio Expraio  ©
XNA/21A150 + F, 616: 152 13:3 0481 21A13821A150 + R58%5I18 3:1 0502
XNAJXNA/21A150 BF 3121 1:1 0660 2A138/ 21A138/Xichangxianggu +  F56. 23 3:1 0.766
XNAI21A151 + F, 4562312 N5 0723 24138 9B 21A13/Zhenxiand7B +  F585.18 3:1 0502
XNA/ 63 XNA/Minghui63 + F, 476202 N5 0308 ID62B Jnhuiyihao/D62B + F52. 26 3:1 1.266
XNAY XNAModeo - R none noe | [21A150  Jnhuiyihol21A150 +  F,581.187 3:1 0141
XNAY XNANYiddi - R none noe | 2A150 21A150nhuiyiheo + F509:19 311 023
1328 Modaol 11-328 + F, 610 158 13:3 1558 / Jnhuiyiheo/Xichangxianggu + RS540 3:1 0918
[11-32B Baijingzil 1I-32B + F, 612 15 13:3 1130 / Jnhuiyiheo/Bajingzi + F483:35 0:5 1150
11-328/ II-32B/Baijingzi + F,623: 145 13:3 0.002 J20A99 Jnhuiyihao/20A99 + F463: 35 0:% 0
20A%9D62B + F,605: 163 13:3 2925 3UI-2B  Ke3lI-32B +  F58:190 3:1 0016
20A%9/21A150 + F, 6291139 13:3 0173 31D6B Ke31D62B +  F,569:19 3:1 0293
1328 Yiddill-32B + F, 351413 17:139 0.04 3JUKIB  Ke3LK17B +  F5%:174 3:1 2127
D62B  Yiddi/D62B + F, 361407 17:139 0474 JUAAI0 Ke3U21A150 + F56. 23 3:1 0141
K178 YiddliK17B + F, 372411 17:139 0159 UM Ke3:1/JHfianza +  F57:191 3:1 0.002
G463 YichilG46B t R Y42 Wi1® 016 3 Ke32Xichergiangu ORS0II8 3:1 008
[21A150  Yiddlif21A150 + F, 364404 17:139 0820 3V 9B Ke3Uzhenshand7B + RS 1T7 3:1 1460
1H; YidalilJHytianza + F, 7140 17:139 0.04 3U20A9  Ke3L20A%9 +  F481. 287 0:%5 085
| 97B Yiddi/Zhenshan97B + F, 310: 458 2.3 0973 63/11-32B Minghui63/1l-328 +  R5LI1T7 3:1 1460
/ YiddliModeo - R none noe | 63D62B  Minghui63/D628 +  F,581. 187 3:1 0141
[20A99  Yiddif20A% - R none noe | 63 97B Minghui63/Zhenshend7B +  F58:190 3:1 0.016
H1345011-328 + F, 581: 187 3:1 0141 21A15111-32B + F50: 28 3:1 1668
H1345D628 + F, 588: 180 3:1 0918 21A151/D62B + R53I25 3:1 3516
H13e H135/Xichangxianggu + F, 567201 3:1 0502 2150214150 + R5518 3:1 0.002
H134520A%9 + F, 441321 9:7 0382 11-32B/20A179 + K al dl !
21A138/D62B + F, 568200 3:1 0391 20A17911-32B + K al dl !
21A138/G468 + F, 567201 3.1 0502 JH  NI1-32B Hyfianzalll-32B t R al dl !

D2 005, 1=3.84

1 ( Coo Foo O )
Fig. 1 Coleoptilepurplelinein rice (existin F, (midst) but not in parents (left and right )
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Table 3 The F,segregation ratio of purple line within genetic syssem of C_ A_P_|_Ai
1) 1 pair of homozygous recessive gene No homozygous recessive gene
@ CCAApp,Ccaapp,Ccaapp,Ccaapp No heterozygous genes  One heterozygousgenes  Two heterozygous genes  Three heterozygous genes
CCAApp,Ccaapp,Ccaapp,Ccaapp etc CCAAPpP,CCAaPP, CCAaPp,CcAAPD,
CCAAPP CcAAPP CcAaPP CeAaPp
liAi@ia none 13: 3 39: 25 117 : 139 351: 673
ii Ay none dl 3:1 9:7 27 1 37(108 : 148)
11 Ay none 3:1 9:7 27: 37 81: 175
li Aiy Aigy none Ell 3:1 9:7 108 : 148
liagagw none 1:3 3:13 9:55 27: 229
11 Ay Aigy none Ell 3:1 9:7 27: 37
I ag ag none none none none none
ii Ai Aigy none dl 3:1 9:7 27: 37
i 8 a none dl 3:1 9:7 27: 37
Y@ Fi i (2 Fr | A

(1) Means the assembling mode of C, Aand P inFy; {2) Means the assembling mode of | and Ay inFy
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Table4 Genetic behavior of different crossing mode
Fi F,
Crossing mode —— Beaia o Beaples
F+ combinations F, generdtions F F
1 2
Female  Mde Garotype o femdle parent Gerotype of mele paret Gerotypeof Fy combinations Seyeetion tatio of F,
parent parent
_ ' S CCAAPPII A,(l)A‘(I) CCaaPPIl ay o CCAaPPII A\(l)\a(l) 9:7
= S CCAAPRi e (XIAAHJ“ ayao CXAAP[J“ ayag 9:%
N N N S CCAAPPII At(l)A\(l) CCAAPRi e CCAAPPIi A\(l)\a(l) 13:3
NS CCAARPI Ag A CCAAPRi Ag Ay CCAARPI Ag Ay AY
+ S CCAAPRII 38 CCaappii 8y ay CcAaPpi ay 8 203
- - _ S CCAAPRII EREN) CccAAPPiiaa CcAAPRIi e 3:13
NS CCAAPRII ERER) CCAAPRI| ayao CcAAPPI a4y do AN
Y AY . AN i S F. . NS F. F, :

AY means al F, individuds behave purple line in the coleoptile, and AN means al F, individuds behave no-purple line in the coleoptile; S
means F, generations segregate and NS means F, generations don’ t segregate. Segregation radio of F, is described as purple line no-purple line

13: 3, F1 |iA4'(1)ai(t),
XNA P ,
CCAAPP XNA ,
CCAAPFII g ) 21A150
CCAAPRIi AipAig- ' BF,

CCAAPPIl agaq X CCAAPPI Ayag
XNA | F1
BF:, (U4l Agap+lali Aiyap)
Vali gpag)=1:1

1351121, 0.660,

1:1 :

CAP_I_Aw_
H
H a
, . 271 37(108 : 148).

117 1 139. 9:7. 39:25. 311, 13:3. :

CAPI Aw. -~ C A ,

A ,
5.

5
Table5 Genotypes of parents
Name of parent Ganotype Name of parent Ganolype
11-32B CCAAPPii A‘(I)A‘(l) M odeo CCAAPRI ERED)
D62B CCAAPPii A‘(I)A‘(l) Ba]lfgﬂ CCAAPRI ERED)
K178 CCAAPPii A‘(l) A‘(l) 20A%9 CCAAPRI ERED)
G468 CCAAPRii AiAig Yiddli ocAAIl 3y ag
21A150 CCAAPRii AiAig H1345 CCAAPPII A Ay
H N
JHanWZa CCAAPRii A‘(I)A‘(l) 21A138 (I‘AAPP____
Xtrgiagys - Ao tuieo AN Ay

978 "
Z 9B CCAAPPII A4(I) A‘(l) 3ke31 CAAPRii A‘(l) A‘(l)
20A179 CCAAPRI| A(I)A\(I) 63M|ﬂghUl63 CCAAPRii A‘(I)A‘(l)
XNA CCAAPRI| ERER) 21A151 CCAAPPii A‘(l) A‘(l)

3
3.1 CAPI Agy_ ,
=5 14 (15) ,
, 8(9y ,
F
+ + : 45 :
19, 132 :121. 195 :61 195 : 619,
15:1, 63: 19 ,
3.2 ,
e CA_PI_Aig_
3.3 XNA (CCAAPPIIl &y &)
E [6] E
i &y aig '
Aty it
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