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Pollen Abortion of F-type Male Sterile Line and Its Restorer
and Maintainer Lines

ZHANG Sini' , MA Xiaofei* ,ZHANG Hongxia' , WANG Zhen’ ,ZHANG Zigang' ,GUO Dong',
ZHANG Yongpeng' , MA Lingjian'"
(1 College of Agronomy,Northwest A & F University, Yangling,Shaanxi 712100, China; 2 Wheat Research Institute of Agricul-

tural Sciences, Linfen,Shanxi 041000, China;3 Nanyang Agricultural Science Research Institute, Nanyang., Henan 473000, China)

Abstract; F-type wheat male sterile line is a new “three lines” with karyoplasm interaction. For study the
pollen characteristics of F-type sterile line and screening its restorers and maintainers, the I,- KI staining
method is used to observe pollens of F,BNS,T,K and V-type wheat male sterile lines at blooming stage,
and using 98 hybrid combinations that F-type sterile line was female and 98 quality wheat lines were male
to detect the self seedset ratios on F,of combinations. Results showed that: (1) pollen sterility rate of F-
type sterile line reached 95. 63% including the highest 67. 66 % stained aborted rate,19. 32% spherical a-
borted rate and only 8. 73% typical aborted. (2) The pollen sterility characteristics of F-type was most sim-
ilar to K-type,the second was V-type in 5 kinds of sterile lines. (3) In 98 hybridized combinations,11 self-
seedset ratios (international) were more than 100% and 18 at 0% —10%. (4) ‘Zhoumail6’,M510, ‘Xinong
815”7 and ‘Xinong 585’ were excellent restorer lines to F-type sterile line. * Tianmai 989”, *Cunmai 4’ ,
CY5475,M460, ‘12 Luo-1" and 11GB02 were good maintainers for F-type sterile line by backcross cultiva-
tion. Research suggests that F-type male sterile line has thorough and stable pollen abortion and easily
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sought its maintainer resources and excellent restorers on fertility.

Key words: wheat; F-type sterile line;pollen abortion;restorer and maintainer line

20 1 5 e S B Pk (eytoplasmic male sterility,
CMS) J& @ SE Y ) IZ AFTE M H AR LA R
RS B 35 R RIT 400 A 5k TR AR A 5 R, Al R
MR T SCF MK S 0 LA 53 30F S5 20 3 g P A
IR 5 AL A5 X o A S PR A v 1) S T R
S HE Copen reading frame, ORF) 3¢ & &%, 1M H 7]
200 DA 20 B B9 7 PR A2 R IR (RD K K25 CMES/
RI Z Gt A 2R {4 55 PR 41 F0 400 i A% 5 TR 4 B A F 5
P AR A K. 1962 4F %2 [ Wilson il Ross B3
BE B EAEEIELE/NE (T. timopheevii) 4 L JF
/N EHEAE R . 20 fhed 70 48R40 rp B L T SC B
BB KRG = RBCEE , 22 38 K R I R T BRLAE 7 Sk v
GOF RS VI Sl NI TS = I (1 7S D
2 KT (Oryza sativa L.) ., E KD (Zea mays
L) &3 (Sorghum vulgare Pers) ., K Tl
(Glycine max (L.) Merr)Z4EY) I B4 & Kt .

INFE (Triticum aestivum L. ) 2™ [E 2 2 )R
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e EDR R A R ST F AR A R L
TR BT R R G M s A X LA
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ANAEZ AR B DT A6 24 K A8 R B R & )5
2% (g/v) L-KIE#W Y 1 min, | Olympus 4= 4
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1500 By L0 [58 e \ 2e e Je mT &5 AR K S8 AE R I
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2014 45 AL 98 N H LA (RO AXAEH F
RN RE RBEA S B 10 A% 38 Tl L i3k 4%
F, Flf 5 WA 10 A% Fo ARSRAT AR, SR FH# LK
P/ B 5 AT il B0 R AT B AL A B 10 il 42 % 33 4K
48, 04T HE N 5 VR AT U By AR R BORL R /R
R R g DR G | S 7 N = [

SR (E PR = (O 8UNE S5 I8/ A 350N
X 2) X100%

S5 SR CE IR = CFF 00/ 56 35 795 I /N 48 45
SEHL/ A RN BE R /NAE R0 X100 %%

ANE = 1— (A 550/ WA /N 46 25 92 8%/
A RN TR NAE RO X100 %6

AR MR UL F, AL B S SR (EH N
PO TN MR E RN 5 AN FR AR
BHKESER 05 mAH WKEE 0~20% L ARE K
HE 200 ~50% s m vl & WK JE 5026 ~80 % ; 47
H KA FELE 80 L B,

1.3 HESIT

I BCHH ] Excel 2007 3474397 1 32 , SPSS
YEIE ;Duncan’s ¥ AE I & 1L K 22 5 3 M LU DU
Pearson Z O B PE R B 3 4, SR R AU SR 2840 B
NE R F MERRE

2 AR5

2.1 FERELRBREBMERS

B 1 P HBCR A HE & B, BNS RN & R ALK
BRSO 77,8300, kR T A (40.15%6) ,
E3RAFTFRMMURILRZETAERARE.F
AT N 8. 73% 2 5 PR F R AR, i
W] F RAEH RIS, 5 FOR T RA4EH
B % kM 50%. THATF AR S . WHEA
48.50% , i FHm T H B M, F AR E R BIWCE R
19.32%,5 BNS #31 H I A B H R8I H 2%
B, ULERMAE R T BN E R BRI 3 Z 250,
F RN 2 0 R A6 B Lo ) A I, A 4 IO AR 0 T
I F BN E R AL G % fe . 15 81 67,6620, K
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AR T BORE &R 4300 B3k 65. 03% 1 48. 68%
HAR2FARE RY AR F LT 107, ULH1E
ML MOR F AL K BURE R AL & 20 M F R
fE. A2 THRATREMBEWEILM, F AR
HRWME M ZE L 95.63% .5 FiRNE R AT H ALK
RARF . H¥IRT 5%,

MR T AN 5 RO AR Y M0 T 0 g T AE
AR S R K43 il 0. 853.,0. 650 F1 0. 781,
VIR R B ALK I 28 70 25 S 0K, L INO A6 oy T
PIAE 9 %5 5] BNS KN E 7 09 5 ZAR S 5 505 19 A6 4
VI [B  %R T BN 2R 0 R A5 [ D0 R 2 i ) 2
VAURE ZEM I E Y EZ A F ALA K AR
BRMNFEALRME R R, 5 AT R
MR AL B AR 5 R B 0. 1652, LB A A ) F
AT RALELRER 2. TU AT 5 AT ERY
fH3.59% . Uil F BUAH RE MR,

W HLJ5R Typical aborted rate
100 KN YL K Stained aborted rate

AR Rite/%

Xt 5 PN E FR SR R IR G ICR 0] B AR
WA G LR BAT RIS (B 2) . R
B FRMKMATRERN K. FAYE K AR
B RMM R AE 0. 962; b5 Ok V BRE
FHAFAE VAIATRZMEMALE R 0.913. 5 T
RURE RARUEE T AR A —0. 144, i BRRAED
HEWN.FHAFRYS KHAH R T HIEIE &
I, HWE VALRE R,

2.2 FRAREZNREENE

HE 3 AT F RRE R4 AH G Fi HACHE
R CEPBRIEED 404076 B 52 B — %8 09 1E & 00 A R 10E 45
SR (E PR AT 60% ~70% .70 % ~80 % (K 2H 4
BAA 114598 M A I 45 N dl G459 %
CEIBRIEDFE 60 %0 LA I o o5 2 FBAL G 1 45. 92 %6 5 2558
FROEPREOTE 1002 LL 11 A4S, &7 1122 % 85 590%
CEPRED 0N ~10% Mt £, 184, 7 5] 4L

[ [ % Spherical aborted rate
O @] & K Fertile pollen rate a

FBNSK T V CK

FBNSK T V CK

AH & Sterile line

F.FHRAFZ;BNS.BNSAHFH; K KBAFR;T.THAFZR; V. VEAREFZR;CK. PiK 979; T [H
RENG FEAC LR — 36 b RIS F R 8] 22 535 3 &2 K (P<0. 05)
1 S5FRE R T HERRIES T

F. F-type sterile line; BNS. Bainong sterile line; K. K-type sterile line; T. T-type sterile line; V. V-type sterile line;

CK. Xinong 979; The same as below

Different letters above columns indicate significant difference among sttrile lines (P<Z0. 05)

Fig. 1 Pollen fertility analysis of five wheat sterile lines

K1 SHABRBLELEMERNEUEBIENTRERY
Table 1 Variation on self-seedset rate and pollen types

of five wheat sterile lines

T

¥iE A8 5 R A
WiH 1 .
T Ttem Mean/ % S}dA (6%
deviation

HL & Typical aborted rate 32.63 0.278 0.853
[ M %R Spherical aborted rate 24.53 0. 160 0. 650
YL & Stained aborted rate 38.92 0. 304 0.781
n] & 46 #y R Fertile pollen rate 3.99 0. 006 0.152
A A2 45 5L & Self seedset ratio 3.59 0.009 0.247

1.00 0.75 0.50 0.25 0.00 -0.25
Bl R %

Similarity coefficient

2 SFUNEARTFRIMALIR RS
Fig. 2 Clusters of five wheat sterile lines on

similarity coefficient
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18.37% . iU FE PR A 25 X 98 A~ /INE i BILAR ot
MF R T A — KL EAREKE FRATRANE
PE BB AE 5B 40 s A0 IR 2 L PR AR R 5 LA,
SEFRIR B 1 R 2 s B AEARR & 1 0 & ]
ik FRAE RN R,

T2 F G5 R(EHNETE XL LA A
1 F(A)/JE % 16 . F(A)/M510.F(A) /TG4 815 il
F(A)/Tigk 585, Hd F(A)/M510 44 1) H 384552

20 18 4 S HIN=98

. I 4 Mean=0.54
#i k2% Std.Dev=0.365

. 15t
g
KZE 1011 11
= -——=K
=10 9.- ~.
HoE S
o
Q

&
Number of hybridized

0 20 40 60 80 100 120 140
44 S ([ Brik)
Self-seedset ratio (international algorithm)/%
B3 Fy HAc4s 9 (E BRik) v B 4 i
Fig. 3 Range distribution of self-seedset ratio

(international algorithm) in F,

R iR H) 92,17 % (JE M) F1 149, 41 % ([ B
P4 ANHE F R e H.M510, 4 167,
‘P 8157 P4 5857 X F HIRH R MK & J¥ ik
F) 83.350 UL EFARTRMMEKE R AL
S50 =>100 % CHE BRig) B9 A AL, . M288 il “ P
1657, 0l VER F BIANE R E IR . B N LA
PRk a5 SRS R EON 0. 978, il i A G, —
Y REAE Ry U 8 TR LR R 0 MK AR L T e e v O
VEAERA L. 59 & B PR IE 45 S R AR T E Nk,
F(A)/M396. . F(A)/11GCO1 41 4 1 [ 1N 1 45 52 %
0L EPRBEIEH AN A 00 BB /INEE R /N 6 B &5
52 [ Rk X R 2 AR R M R AR A H R BR R AR R
F(A)/RZ 989.F(A) /{7 4 5 F(A)/CY5475.F
(A)/M460.F(A)/11GB02 F1 F(A)/12 181 41 &
A D 9 7 0 PR i ) SE S5 SR 30 0. R &R
BREE R O A IR E RS F AT R, Ul
CRAZ 9897 HEA 4 57 CY 5475,M460,11GB02
F12B-UAE S M E N FRARE RO R
%, M T4 22087 \N0381 K M326 Ze%¢ F, &~
BORARTE 97. 5% LA, il ol AN T 3 X 1% 20 ] i 2%
LM ERE SEWTER IR EE R

£2 3NMAANT BRETE(HPRE>100% 88 H P E<<10%)
Table 2 Self-seedset ratio of 31 F, hybridized combinations (international algorithm™>>100% or domestic algorithm <10%)

HE MW/ % EERE/% S FEE HeE Epk/ % HbR%/ % FEE
F1 hybrid Domestic  International F;fertility F1 hybrid Domestic  International Ffertility

F(A)/J8Z 16 Zhoumai 16 83.82 134. 15 Cs F(A)/M326 1. 14 2.27 Hs

F(A)/M510 92.17 149. 41 Cy F(A)/M243 2.51 4. 89 Hs

F(A) /PG4 815 Xinong 815 83. 35 115.32 Cy F(A) /47 55 Huagao 55 7.95 10. 23 Hs

F(A) /P54 585 Xinong 585 86.03 125.63 Cy F(A)/N0381 2.50 2.50 Hs

F(A) /fZ 25 Cunmai 2 76.06 109. 23 H¢ F(A) /8 24 Zhoumai 24 2.50 6.00 Hs

F(A) /177 8 5 Cunmai 8 76.90 107. 32 Hy F(A) //ME 18 Xiaoyan 18 3.41 3.41 Hs

F(A) /13 ik 5 13Hexuan 5 72.76 103. 50 H; F(A) /5@ 1% Guanmai 1 6.67 11.94 Hs

F(A) /13 %k 6 13Hexuan 6 70.00 103. 19 Hi F(A)/KZ 989 Tianmai 989 0. 00 0. 00 Cs

F(A)/07(52)0-9-8 63.16 107. 24 Hy F(A) /77 4 %5 Cunmai 4 0. 00 0. 00 Cs

F(A)/M288 74. 30 119.43 H; F(A)/CY5475 0. 00 0. 00 Cs

F(A) /PG4 165 Xinong 165 69. 51 126. 45 Hi F(A)/M396 0. 00 6.25 Cs

F(A) /% 22 Jimai 22 1. 09 2.17 Hs F(A)/M460 0. 00 0.00 Cs

F(A) /PG4 223 Xinong 223 1.19 1.19 Hs F(A)/11GCo1 0. 00 1. 14 Cs

F(A)/10ZB05 4.65 8. 17 Hs F(A)/11GB02 0. 00 0. 00 Cs

F(A) /& 895 Zhongmai 895 2.50 6. 14 Hs F(A)/12 -1 12 Luo-1 0. 00 0. 00 Cs
F(A) /P4 2208 Xinong 2208 1. 04 2.08 Hs

T« N R A0 PR 45 SR MR R BN 0. 978 F(AY SRR F AE &G Hi Hs (Cs Ml #R FI N EREH RATH RAT BAE.

Note: Related coefficient between national and international self-seedset ratio is significant at 0. 01 level; F(A) represents F-type sterile

line; Ci. Complete fertility; Hy. High fertility; Hs. High sterility; Cs. Complete sterility.
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