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Genetic analysis on thermo-sensitive cytoplasmic male sterile
wheat lines with Aegilops kotschyi

QIAN Huan-huan,ZHANG Ling-1i,DU Wan-1i,PANG Yu-hui,
WANG Liang-ming, HU Gan,SONG Xi-yue

(College of Agronomy , Northwest A&F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] This study aimed to clarify gamete transfer mode and inheriting model of K-type
TCMS wheat. [Method) Four groups,K3314A//KR783/731B, A731//KR783/731B,A116//A116/Sangyu
34 and A116//116B/WMS5-5 were built. The frequencies of haploid and the self-setting rates of parents
and progenies were investigated. Genetic analysis was carried out with mixed inheritance model of quantita-
tive trait gene+ polygenes. [Result] The sterile line and its progenies could not produce haploids when 1RS
chromosome segment was substituted by 1BS chromosome segment. It was a gametophytic type due to its
nuclear gene mainly passing through female gamete and its fertility was determined by two pairs of genes,
namely additive-dominance-epistasis major genes+additive-dominance-epistasis polygenes,and they had the
equal effects on fertility controlling. B, group had the highest major gene heritability. [Conclusion] The
heterozygous 1B/1R karyotype had a higher frequency of haploid than pure 1B/1R karyotype. Group selec-
tion for fertility-related genes of K-type TCMS should only consider the combination of sterile line//main-
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tenance line/restorer line. There were two major genes in this TCMS wheat line and they were modified by

polygenes.

Key words: thermo-sensitive male sterility; gamete transmitting;inheriting model
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Table 1 Haploid frequencies of generations on K-type 1B/1R and K-type no-1B/1R male sterile lines

HE 2 IN-EE s SRR L RTINS AR KRR Y
Combinations Type of sterile line No. of plants No. of haploid Frequency of haploid
K3314A//KR783/731B 1B/1R 204 57 27.9
A731//KR783/731B No-1B/1R 198 0 0
Al16//A116/ %1 3 5
A116//A116/Sangyus3 # No-1B/IR 200 0 0
Al116//116B/WM5-5 No-1B/1R 198 0 0
2.2 KBEBEEATMNEZEZANBEEREERNEE rfol WG B A K K BN T /NE AR T L8,
7R A0 =R M2 a] WL 204 A116//116B/WMS5-5 H1 A& b

K2HHMT AN HEMEESESE R L KA BN 5. RERB IR R 22. 73%,. % ° K5
HMARE NEENBERE RN WG R, ©H (x*=0.545 5<Ty? D FFAHT 2 X KL PR 1 70 15
K3314A.A731.A116 ¥ K B/NEHEHEARAT 2, Fe ), i K3314A//KR783/731B, A731//KR783/
116B.731B ARFER AT RHRFFRZAYEAH  731B R A116//A116/F M 3 5 4G A F k43
BRI S rfolrfol 0 KR783 #i47 K AVANME 0 2 Bk 1 #R A 2 Bk, R & BER 40 518 0. 98%,
. BN S A B E LN RfoIR fol B HI A 0. 51 %8 1. 00% . P BAFE K BIAN I FR 75 5 F #5741 &
A4 KR783/731B (4 iy K RUAMA T A% N TR A L X A M TC - JL-F- S RE A% 388, T 7 5 3 /N 22
ZE MR R folr fol , LU G Fo AR AL AEIE, Y M BT 5N Y 1168 AR IEH {53k, KW K A48
FOI 22 J5 AR R B AR B R AT ) e B R RAE RJE TR FERAE .

®2 KEEURENEENBEEREERNEERLERBE D TERNTER

Table 2 Transmitting frequencies of K-type recessive restorer gene and percentages of male sterile plants

He AERER SRR RE BB %) REWE/ %
Combinations Type of sterile lines No. of plants No. of sterile plants Frequency of sterile plants
K3314A//KR783/731B 1B/1R 204 2 0.98
A731//KR783/731B No-1B/1R 198 1 0.51

Al116//A116/%H; 3 5
A116//A116/Sangyu3 #

Al116//116B/WM5-5 No-1B/1R 198 45 22.73
2.3 HE1IB/IR KB K BE/NZRHAETEEMIEE BV F A NE S8, R4 BIC {EF B AN,
1 CA/NERBONE & AL16//116B/WM5-5 [0l #E#8 E-1-0 ol s A5,
ZRHRE RIS HE 1 A0, [ 3845 50K 7 FRAE Y sin. exe 15 3] (4 B3 73 i 50 f & S 1
0~96. 6207482, FH BRI M WA XD F RIRE T 22 0F 5 E-1-0 BB — B st 1% S 8L
PEAE—E Vo N S Lo A U E M 2 X ARt S8 85 R Wk 4, mk 4 AT LLEH 88
R PR o1 (] ) 3 52 — 5 BRI PR PR RN & /NE & M0 2 % 32 358 B b, 0 #50n;
RSB R BRI+ 2R A BAAR SR 28,495 952 XF 32 B PRAR 5 G ) & 43
XA A116/WMS-5 1) 6 K ZMACH R E M BAERONE 2050 10, 731 4F1 10. 730 83i% 4 &
PEJE AT 86 A o0 B s 3K A5 4 B R A B K RUSR(E A 2 X R DR R) AR A0ORE B R I > i R (D Sy
(MXL) \AIC {HH1 BIC {A (£ 3) ., 13 3 ol WL, AR #i —32.003 0, i X BYERLN [ K —51.494 1,45 1
W K JE B E-1-0 (E-1-1 B ATC i e/, 2050 X F2 DR AR I R0y > 45 2 % 32 3 R iy 8 vk B/
4 985.822 3 F15 020. 917 0; %) 25 % BUix 2 A W Gaw) S —12.537 4, 55 2 %F 32 3L ik X 55 1

No-1B/1R 200 2 1. 00
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Fig. 1 Distribution of the fertility rate in the population of A116//116B/WM5-5
® 3 ALL6/WMS-5 HE B MM EERBAMAMAEMXL) \AIC 0 BIC &
Table 3 Max-likelihood values, AIC values and BIC values of different genetic models in A116/WM5-5 combination

1 MXL & AIC BIC {8

Models MXL values AIC values BIC values
A-1 —2 569.6318 5 147.263 7 2 572.994 6
B-1-1 —2 516.551 8 5053.103 5 2 524.958 7
B-1-4 —2761.0107 5528.0215 —2763.5327
C-0 —2 704.428 0 5 428.856 0 —2 712.8350
D-0 —2 549.302 0 5122.604 0 —2 559.390 4
D-3 —2 694.004 4 5 404.008 8 —2 700.730 0
E-1-0 —2474.911 1 4 985.822 3 —2 490,043 5
E-1-1 —2 495.458 4 5020.917 0 —2 508.068 9
E-1-2 —2547.824 0 5 117.647 9 —2 557.071 6
E-1-3 —2522.473 1 5 062.946 3 —2530.039 3
E-1-4 —2 737.043 5 5 490.086 9 —2 743.769 0
E-1-5 —2597.058 8 5212.117 7 —2604.625 0

£ 4 All6/WMs-5 HABMEESHO MG

Table 4 Estimated genetic parameters of genes controlling fertility in A116/WMS5-5 combination

— it S5 At THE Z iS5 i {E Estimate values
First order genetic Estimate Second order
parameters values genetic parameters By B, F,

d. 28.495 9 o 571.3659 1362.180 0 810.551 8
d, 28.495 9 O 370. 881 6 1319.3809 707.742 2
ha 10.731 4 Oy 161.910 7 4.2255 64.236 0
Iy 10.730 8 o’ 38.573 6 38.573 6 38.573 6
i —32.0030 hie /% 64.911 4 96.858 0 87.316 1

Jab —12.537 4 hie /% 28.337 5 0.310 2 7.9250

Jba —12.538 2 [ —51.494 1

o ody s dy IMPERIN s he s by SBAEZER s I X M B AE 55w » Joe . B X} INME B AR 505, RAVTy 22 500, . £ T 25505, . RN T2 6°. 3

B J5 2 ship . FILFRAL A 50y ZHEHBAL A L B X B E AR,
Note:d, d,. Additive effect;h, +h,. Dominant effect;i. Additive X additive interaction;j »jn . Dominant X additive interaction;g%. Phenotyp-
ic variance;ok, . Variance of majorgene;ob,. Variance of polygenes;o?. Variance of the environment;hZ,. Heritability of majorgene;

h3,. Heritability of polygenes;/. Dominant X dominant interaction.
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