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Preliminary optimization of in-vivo haploid induction in maize
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China Agricultural University, Beijing 100193, China)

Abstract Efficient haploid induction is the prerequisites in maize doubled haploid breeding. In this study, the results
showed that the haploid induction rates differed significantly among the 20 single hybrids,and the highest rate was about
five times higher than the lowest. From the multi-year haploid induction experiment using single hybrid ZD958 as female
and haploid inducer CAUHOI-1 as male, the average induction rate in winter season in Hainan (3.39% ) was higher than
that of Beijing in summer season (1.86% ). Haploid rates differed between different seed positions on the ear,and the
higher haploid frequency was found on the top of the ear. Haploid induction rate was also affected by the silk age,and
the younger silk could yield more haploids. The results above supported that maternal genotype, maternal silk age and
inducing location could be important in haploid induction. To increase haploid induction rate and optimize the haploid

induction,induction should be conducted in locations with stable environment and pollination in early time after ear

silking.

Key words maize; haploid; inducer; doubled haploid; optimization

Ak 5 DA A5 5 375 S B A4 Ay Rl 1 S A%
TRE P R SE 5 N & G, B 280 B 4
FAREMOZOFHEAZ —, ZEARFEQIELLTFIL
NFEELE DR F MRS R R3S 2R
FERLE (8, 5 3 A AR 12 Canyl 43 %8 72 H 4= 38 ki v
MBS s 3) F Ak 2% 25 70 51 A SR 4510 1 XF 3R A5 11
PAAARBEAT NG 5 4D B R4S B A AT AL H 28 T8 WAL

Wk H . 2011-09-27
HEWH . AR = AR R -E K (nyeytx-02)
FH—AEH . B+, E-mail: liliang88@126. com

AR R (DH F) Tt — 2 e mt . Bk, 4
R S DEAT B IR A AT 42 . Stock 6 2
RPMFESFRS L EFIOR R LA A, KIS,
L Stock 6 JyEdili. F AL H T 24T S R K
10 06 76 A7 a0 o 1O B B BRLAP RO 5 R A D fe it T
BT FEOR IR T . H T RS R
32 B Y5 T BEA A RE A5 S PR 5T 45 5 T A B2 0 L [N

WINAER . BRAIL, 3, 1 2R U, BN 35 £ KL F A5 E-mail : chen368@126. com



10 O A K R it

2012 4F 58 17 %

AT A 5 T 1 AR R AR R S R AR
FRBE A A BT BRI . ARBTIE B AR
SO TR A — 2 R KL 2R TR AT O S
HART

1 #HE5RFIE

1.1 BEXRFSHNEAMAA

2005 4EH B $E 20 DAAS TN W5 T 4 R R AR
Tt B gk A A SRR A 1 47, X
5. 3K 2y A ol v A 455 T oMl 24 58 A R At RV )
AR A s G o AR 7Rt XK Bh 325
A RBRE . AR KFEFHE—5 (CAUHOL-D A
S Srirk =N IO R BV R RN

FRZ T2 )5 3~4 d P17 . B AL L =
5 B, WOR IS B 2 S R R 4 S0 AT B SR AR
B R AT SRR ) 20 5, b IR FLA £ AR
STRA I % %W AR A T O 5 5 VA E A K 1 NDR e S 1D R
RFH 2 47 K (2006 42 8D Fikl T46 5t B il 56
Sl AT 2 — 25 (0 TR %5 L I B A 3R I A AR
BN M FIZEFF R0 . 2 AN E 5 I 2838 AR IR 3R
IMAEME R R AR A BT A . AR A %
S5 G TS [R] 4 58 T i) BT A0 232
1.2 BEFRFSHIRERAE

TEEAE 7 ol R T AR R K Tl 2% A2 RS B
958(ZDY58) .4k K 108 (NDI108) LA Kz #B 43 ik, dr i Fif
1145X Y331,CD2621 Fl CD2351 3£ 5 4~ Z2 52 fl {F
FEAR 3 5 R 5 5 ;2 CAUHOI-L 2458 i#E 47 B A5 1R 175
S B RAA AR 10 AL E SR T A A
SR P E . BT 2004 4F7E 65 R 8 R AT .
R T 25 WS [RAF A b 5T i B PR b s 8] 7 B
RS S 3 22 5 B PR IR TR bR 10 3 3K B 47 1 2 58 b
ZD958 fEFEAFI CAUHOI-1 78 b 50 11 55 43 571 24
A8 I HEAT AR RS E . ARSI MeE Ty kIR 1L 1
1.3 REBEARSBEINBFSERIER

WEHE 5 A48 A (NDG5, ND5598, GY115,
ND108 HI ZD958) T 2006 4F & K il T v [FH Al
KA RS . DL S R UH400 O\ 78[5 28 B 1
KRG 5T RO VR AT 45 I S P A58 . 45 I 58
20~40 F, WA 5k B 45 S A i i SR A 4 ISR A
TR 43 TF WAL B3R or 29 R R R B — 00 2 —.
JRE J5 AR AR R B A AR iE HEA T SR AR L S . R
FER Y 3E— 20 %0 T 2007 45 B A A6 50 iR 5o ol 6 A7
YoEJrkIE 1.1,

1.4 M2FEARENNRAESEILE
PEFEAN R 2458 Mo BEAS 15 5 R CAUHOI- iy
ACARTEAN [] 1 452 053 B0 300 4 A7 452 53 o L v 2 58 b 0 44
FRULZE 5, B2Rymf 4y 3 AN AbBE L 23 5 oy - B3 2
B O~1 d). IR0 (3~4 ) FIBE I 428 (6 ~9
d) s 43 T MR HiE: 4 58 T A 22k 22 S 19 R B0E AT 0 T
BIVRe ik 22 B 5 S A 428 SR O d Wk 22 5 X
F 1 d AR ARG I SR 22 5 R B YR S5 HE AN TR
4 A 3T 36 45 S P R A ) SRR 4 o VR R R DA R A T
PRI %E . AR IR S Tk 11, e
S350 F 2006 A E N 2007 A E 7E A BT B P 3K 56
AT,
2 H#RESH
2.1 FAEABAEEREYEEEKIFSENZI
FIH 20 A 22 28 M fE B A fl CAUHOI-L 2458,
1 2% 1 W] DR ) 24 38 P S 7 Az A% A 1) 030 R A7 A
Tl 0AEEHBAGERFSELE

Table 1  Comparison of the haploid induction rates

among 20 hybrids

ZRAFE BRI AR ESR/ Y LK
Gl 1016 25 2. 46 17
G2 492 16 3.25 11
G3 728 8 1. 10 20
G4 464 25 5.39 3
G5 364 25 6. 87 1
G6 677 17 2.51 16
G7 367 11 2.99 13
G8 495 28 5. 66 2
G9 1106 23 2.08 18
G10 951 33 3.47 10
Gl11 600 21 3.50 9
G12 549 17 3. 10 12
G13 883 23 2.60 15
Gl4 780 36 4.62 4
G15 507 23 4.54 6
G16 578 21 3.63 8
G17 1228 33 2.69 14
G18 209 4 1. 91 19
G19 1108 44 3.97 7
G20 525 24 4.57 5
-3 659 682 3.55
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Table 2 Comparison of haploid induction rates between

Beijing and Hainan using 5 hybrids %

M5 GY115 ND108 1145X Y331 CD2621 CD2351 1

Jbxt 3.93 2,68 2.12 3.50 3.50 1.86

MR 4.83  2.76 3. 83 4.37  3.81 3.39
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Table 3 Comparison of haploid induction rates between

Beijing and Hainan in multi-years

A b A5 MORE BRI BRI/ %
2005 Jb 1083 19 1.75
2006 b 2579 62 2. 40
2007 bt 4 262 63 1.48
2008 b 1392 30 2.16
2009 b 2 432 45 1.85
it 11 748 219 1.86
2005 W 17 397 609 3.50
2006 At} 6 369 246 3. 86
2007 A 2 400 50 2.08
2008 A} 3411 102 2.99
2009 s3] 1932 62 3.21
Bt 31 509 1069 3. 39
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Table 4 Comparison of haploid induction rates

between top and bottom parts of ear

Vi
FEHE FAT AR BAEARE BSR/Y
: T/ %
) T 3189 187 5.86
GY115 4.95
IS 2 535 97 3.81
Wi 2711 56 2.07
ND108 2,74
K 2 620 90 3. 44
T 3 340 141 4. 21
7ZD958 3.85
IS 3029 105 3.45
I 2 647 143 5. 40
ND5598 4,32
ik 2 940 98 3. 34
Wi 3938 162 4,11
NDG5 3.81
i 3 945 138 3.51
T 15825 689 4.35
At 3.94
K 15 069 528 3.50
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Table 5 Comparison of the haploid induction rates under

different pollination stages after silking

By BA R/ BRI AR SRR/ %

2006 4 ND108 0~1 2761 61 2.21
3~4 974 25 2.57
6~9 836 14 1.67
ZD958 0~1 1737 42 2. 42
3~4 842 20 2.38
GY115 0~1 1780 19 1.07
6~9 771 3 0.39
NDG5 0~1 2 444 47 1.92
3~4 750 8 1.07
6~9 1300 10 0.77
2007 4F ND5598  0~1 1182 18 1.52
3~4 1113 12 1.08
6~9 728 9 1.24
ND108 0~1 1113 23 2.07
3~4 339 5 1.47
6~9 498 7 1.41
ZD958 0~1 1939 31 1.60
3~4 1906 24 1.26
6~9 417 8 1.92
Eit 0~1 12 956 241 1. 86
3~4 5924 94 1.59
6~9 4 550 51 1.12
3 3
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