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Abstract: A batch of haploid inducer resources was introduced from Russia in 2013 and used for breeding.
LAAS-1, LAAS-2, LAAS-3 and LAAS-4 were bred by using multi—test materials with high frequency inducing rate
(IR) through 7 generations between 5 years. The results of induction effect test for 22 entries showed that the IR of
LAAS-1, LAAS-2, LAAS-3 and LAAS-4 were 6.85%(0.6 times higher than CK), 7.53%(0.8 times higher than CK),
6.66% (0.6 times higher than CK) and 6.03% (0.4 times higher than CK), respectively. The results of induced gene
test indicated that the LAAS-set haploid inducers and CAU-35 shared the same induced gene GRMZM2G471240.
LAAS-set haploid inducers are ideal inducers for haploid breeding of maize at present in good characteristics such
as high inducing rate, abundant pollen quantity, resistance to blight and lodging, easy reproduction, etc.

Key words: Maize; Haploid inducer; Average inducing rate; Compositive inducing rate; Inducer gene

AFRA TR R B A o BB A 7 |
FHBHE. 2018-11-19 BP0 B K S F L T R AR
BEEWE . RHFEEFADE AT E IR E(20162X08003003- B RN L 28 i (R BB R A B

008) L B A TR ERHE B A TS Hm e ] € o ] T
(2015024) T 5 2 B4 7 o5 (17 75 0355 60l 5 s ol ERIL 23 7 F SR 1 BB Rz

H PR T Rl SR 0 R — R B I R
FEE A KO (1981), & BB BB+ W EFRm v TR 19494F Chase A T AERH LN AR S
RIFIFT . E-mail : xinfangliu2002@126.com A BT R L AR T ) R BEAE Y, Coe . Chumak .

FREP A BONARSCGRIRIES Tyrnov . Zavalishina S A IS T R T R AR R



26 £ ok B 28 %

FIBFZE, 23 e & H T 0.02% ~ 8% T &9, H
20104 LU , B R R B LR T — L5 R il
10% 755 R, REFFRER T — A0
AT R RIS EEE AR S S—, A 5
ERFH T HERBEISY XuE kTN THIAL
S SR E TR 101°51,

BAREMNINC A EH T —MIERIET R, X
U AR A R TELL T A S XN A P S
R HIA T — Y e %, 2013 4F il AR
P BR2E B FRBIETE I MR FE o0 FU4E IR e 42
AR IBAL G T g [ 32E T —HE AR RS 3 R
R, SR FH 22/ 56 ooz R 0 2 1 S 2 ) s, D
TEVE S R MR F o A rh, [R5 ot o i
AR5 %, B2 S5 BRI A A 25 5 15
H, g SAE TR LTINS RRE AR
K PUM B 2 B I R A E K AR R
TR
1 MRS
1.1 ke

SRR : 2013 4F AR i | 2F Y oK B A
B R R 477 0y, 25 A Stock6 A1 ACR-nj
LY Vavilov Collection C—799(VIR 799) 8 % 1t #4
DSRS0 AW R YA . 2 T e VAR~ VAN A
B ZhRid 2 2L, R BB A S ads
10 AELCEOPRD RS S ARie & | AR 2Rk
B AHMIE, ZEFFEI 0 2 ek, D BON 60 Pk
BNl etk N

B DAL 2 2013 4 DL K 335 B A4 B I A4
L, 2014 ~ 2015 4F DAL B 566 F15E T 335 Jy w44
K, 2016 4F LLIT 51566 A9 A B, 20t 6 AR
LR, EFRRZMRE S8, 2017 FF1EHL
F1340.8121 E28 Mo17 i1 3162 .3k 137 .B37.iL 2379,
C8605-2 | ¥ 853 . ¥ H. U | 4t £ 335 . 1L H1 566 .
¥ 24958 1L BA 588 P K 402, Tk K 21 AL B EEA C,
(Fird 75 1M1 %) 3L FAREAA Co(78599 Il %) 1L AR C,
(o 335 ML) L BRI Co(35 B DU I £5%) AL i EAA
Col i LT . 25%) 44 22 Iy AR ML 2% 19 H 28 R (2458
FRIR AR A AR I 22 3 21 T R IR A1 TR

SIES R Hif—5 MT-2 @i A5 H
el K 2= MR TL R S Al 241 . 2013 ~ 2014 4F- D
S FMT-2 A BRI T R 25 R R, MT-235
SREYETEE 5, &S SR LI MT-2
(9375 S X I, 2014 ~ 2017 4F, DL g5 iZs 15 Rt
WiAESAMEEBE LS AT RE T MT-2).

1.2 EEFHZE

2013 ~ 2017 4F A8 1L 7 2 BH A B b 27 X 5 |
R WS = R A R R ISR TR R
2013 ~ 2015 4F 5 S HE F 5K 52016 ~ 2017 4 5 A5 K
FEAT o
121 FHFEMNE

R4l S R FH ) 55 bR ic Pkt B A iR
R RTS8 T TR AR 1 7 ik A 775 S 2

PAAER TR B BRAE : AR PR Navajo i M E AR I
HLAT AR 2 AR IR AR s, S BT A0 3 2
g T, BARER/DN = AIE MR
A B TE BT AR

s BT AR TR A HER - 35 i o o i B (R T
B 5 BORLRE RN 1 BRI 2 5 ~ 6 Fy i, AR 4R
RS AR B R e D
LA SRR UE S SR 8 — A5 AR , b R B
HEBR R AR TR K T 9 R AR AR 5k
—RARAR R B AR

VR R THAL 15 F Re=(AARFR - T ) {1
BALERB) T RIEX100%
122 REMIRE L

BT A R T X R AR DL T AR R
EELRIES R, TR EA Y B TTERZ R,
TR R PO BB, 2 25
1.2.3 Z&FEFHRGNE

2832013 ~ 2016 4F 6 AR AL T, 201745 S7
RIEFRCLRE . BRI TIRM, 20 BIIE 22 )9k
R AEHTE 3, R el b b 4258 3 i, 4%
B R M e i R e 1 T R INEEAIE TR
1.3 FESEERKEN

2016 4F, Timothy Kelliher™'# Liu CX"JL-F[a] Bk
U I W O o B R N 7 G B PN B S |
GRMZM2G471240 %3 & HH T 4 bp Bl 46 AT
FEAE TSRO o ALK B S B A S
ZW3 BRI R $E I DNA, i 45 GRMZM2G471240 J7
G5 B3 X549 : 1F: GCACCAGTTTCTATGT-
GTCACTCT, 1R: TCGTAGGTAGAGAAGATGATAG-
GCT; 2F: GCCATGTCCGCGCTGAGGAA , 2R : AGCT-
GGCCGCCATGAAGATGT; 3F: TGGTGCTGTCCATC-
GGGACG, 3R: TGTCTCTCCCGTAGTGTCATCATA,
FBs r= W) 75 DL G I GRMZM2G471240 3L R HEA T
FEXT, Rl 0375 R A AR IR T R ORI S A XA
FHEH . PCR AR F K 2xtaq MIX [ 5 HLK &,
F N FEE K, 94°CEVE 5 min; 94°C7EE 30 s, 58°CIE
K30 s,72 $EfH 1 min, FEFEAT 35 APEER 5 72°C HE il



13

X7 45 - L5 RPN FOR AR T R e & 27

5 min, 4°CHAE

2 HPRE

21 BRNEFSENERGIT

PR 2013 455 |- 25 08 5, 55—
AR A 0, T AR o3 I 56 SR A, BEECT

b7 Navajo BESCERIC B8 PO TEGF PUEE G o) %
SRR T T — RSk

30 o X ) 3 b 2R I T, e ORI 5
MEHER th 8 e BT R, HARBR M A F- 15 %
Z I E TR, 2015 4519 9-1-1-9-2 % 4% F 335 1415
FRIKF] 18.82%(F 1),

F1 UFERIERBFEFSENTRRAHBRRESE ST

Table 1 The inducing rates of LAAS—set haploid inducers to different meterials

R NIRRT DNERD 117552 (%) DA 2175 5 4(%) P T4 (%)

Generation Origination and ear rows IR of Test 1 IR of Test 2 Average IR
S1 310-1 8.63 8.63
(2013 ) 318-4 7.51 7.51
9-1 6.88 6.88
65-1 10.45 10.45
281-1 7.09 7.09
S2 310-1-3 9.09 5.26 9.02
(2014 75) 318-4-1 7.41 7.41
9-1-1 7.18 7.18
65-1-3 4.05 4.12 4.11
281-1-1 12.62 - 12.62
281-1-2 4.17 2.07 3.25
S3 310-1-3-21 13.04 16.59 14.71
(2014 %) 318-4-1-4 9.52 3.42 5.65
318-4-1-9 5.49 10.82 9.47
9-1-1-9 6.69 13.30 9.40
65-1-3-2 5.81 11.20 7.65
65-1-3-6 3.53 16.92 9.33
281-1-1-1 15.38 12.24 13.14
281-1-1-2 4.67 8.49 6.59
S4 310-1-3-21-3 13.88 3.94 8.91
(2015 7%) 318-4-1-4-1 2.18 9.83 6.01
318-4-1-9-1 3.87 3.75 3.81
9-1-1-9-2 7.52 18.82 13.17
65-1-3-2-1 9.12 10.59 9.86
65-1-3-6-3 4.66 3.81 4.24
281-1-1-1-1 3.97 15.07 9.52
281-1-1-1-6 2.33 8.26 5.30
S5 310-1-3-21-3-1 5.02 5.43 5.22
(20154%) 318-4-1-4-1-1 8.97 5.02 6.99
9-1-1-9-2-1 9.84 6.84 8.34
65-1-3-2-1-1 7.21 4.94 6.08
65-1-3-6-3-1 9.64 4.72 7.18
281-1-1-1-1-1 8.95 6.00 7.48
281-1-1-1-6-1 7.49 5.01 6.25
S6 310-1-3-21-3-1-18 4.73 4.73
(2016 %) 318-4-1-4-1-1-1 19 4.40 4.40
318-4-1-9-1-124 4.51 4.51
9-1-1-9-2-1-129 2.32 2.32
65-1-3-6-3-1-139 4.13 4.13
65-1-3-6-3-1-3 54 4.13 4.13
281-1-1-1-1-1 65 2.26 2.26
281-1-1-1-6-1 2.69 2.69

TE GRA 1 AIEAD 2, 2013 4F HUA 1AMIIERAR I SE T 335 B4, 2014 ~ 2015 4F43 31 1081 566 FISE T 335, 2016 £F 1L #1566
Note: There was only one test material in 2013 which is Xianyu335 population; in 2014 and 2015, Liaodan566 and Xianyu335 were used; and on-
ly Liaodan566 was used in 2016.
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Table 2 Determination of comprehensive induction rate of excellent inducers

T3 3 SO T 35 (%)

e Inducers and their IRs

Test matetial

97Y2 97Y8 97Y19 97Y24 97Y29 97Y39 97Y54 97Y65 97Y77
11340 8.38 5.12 9.55 10.48 9.85 10.15 12.11 5.29 8.09
Ss121 5.15 2.66 3.10 6.25 3.43 6.24 0.00 11.72 10.99
£28 4.08 4.83 10.96 5.4 3.98 4.94 5.89 7.63 12.50
Mol7 4.00 7.56 13.11 5.56 12.00 4.85 5.78 7.21 6.56
113162 2.49 6.57 3.92 2.73 4.99 0.89 0.00 4.53 3.11
137 10.00 13.37 12.50 20.37 2.78 12.12 14.45 18.03 16.39
B73 7.73 6.86 9.58 2297 5.32 0.00 40.00 21.21 8.17
112379 9.09 8.28 18.99 21.95 15.63 11.01 13.13 16.39 14.90
(8605-2 1.85 2.86 6.30 10.30 4.30 224 0.00 9.15 9.67
853 6.59 13.33 7.19 5.56 11.11 7.98 9.39 18.03 10.80
Y 3.23 321 11.35 7.08 4.71 20.00 4.67 2.76 9.06
ek 335 3.58 3.74 5.87 13.59 1.42 6.67 7.13 7.41 8.97
L9566 7.14 5.76 5.09 7.80 222 6.20 3.52 6.65 5.63
#1958 4.35 0.68 7.42 5.23 3.45 1.90 1.10 4.93 6.17
L8588 6.33 2.62 5.53 4.96 1.43 3.97 4.85 6.20 7.10
FE 402 5.00 5.19 5.09 3.85 12.46 0.00 9.09 2226 9.45
mE21 3.89 10.38 10.28 7.57 8.88 3.10 7.27 13.04 6.33
SUE 7N 4.56 3.96 3.90 4.55 8.68 0.00 3.49 6.88 6.12
ITHAEAR 7.06 1.32 3.66 3.24 5.50 24.47 30.21 12.73 12.94
ITHEREAR 6.29 3.31 1.63 2.43 7.17 2.68 5.91 8.61 5.33
IR 0.77 3.06 5.70 12.33 3.36 6.69 7.27 5.96 1.19
IR AFA 1.64 2.07 2.52 8.39 0.00 7.01 2.09 2.96 5.45
LR 4.18 422 5.63 6.66 491 5.06 6.03 7.53 6.85
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Table 3 The agricultural characters of LAAS-set haploid inducers

i Tif15 2 T35 T4
Inducer LAAS-1 LAAS-1 LAAS-1 LAAS-1
LA TR (%) 6.85 7.53 6.66 6.03
18147 5%(%) 0 0 0 0
KEEwPitE =R =2 [=E0 =270
22 RGP = =2 =L [/
LIRS 150 150 150 200
PR (cm) 157.70 147 159 198.70
TEEAV 155 (cm) 50 44 49 60
HEREA (AN 13 8 15 9
T BRI ® S S 4k
Fhitrid " JEN % %

H A BB T EESFFE U , Genebank B4 @175 1145 .97Y8.97Y19.97Y24 ,97Y29 .97Y39 .97Y45.,97Y54 .97Y65 .97Y77; Hi kb4 4 bp
BRHEAR A A

Note: Orders from up to blow: Genebank, CAU-5, 97Y8, 97Y19, 97Y24, 97Y29, 97Y39, 97Y45, 97Y54, 97Y65, 97Y77. The location of arrow is the

4 bp insertion.

Bl1 GRMZM2G471240E F Lk 3451
Fig.1 Blastn to GRMZM2G471240 gene
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