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Generation Ways of Haploid and Its Application in
Crop Genetics and Breeding

XIANG Zht-guo, HAI Yan,KANG Ming-hui,ZHAO Yong-ying
(Wheat Research Center, Henan Academy of Agricultural Sciences,Zhengzhou 450002, China)

Abstract: In this paper,the haploid generation ways and its potential application in plant genetics
and breeding are reviewed. Haploid can be gained by different ways, such as anther culture, dis-
tant hybridization,inducer line,centromere mediation and so on. Haploid has important actions in
accelerating breeding process, building DH population, studies on non-homologous chromosome
pairing, transgenic donors and mutants,and genome sequencing.

Key words: Haploid; Anther culture; Distant hybridization; Inducer line; Centromere mediation

( ) o s
1/2, , o s
. 0.1%, ( ) . . .
) 1.1 ( )
, o 20 60 , Guha Maheshwari
1 b
1921  Bergner (Datura '
innoxia) 1 s ' °
:2011-06-13
(0821021440012)
1977, , s s B

E-mail: xiangzhuying(@ gmail. com



40

(1]

W14 s

20

1.2

o

A o

(AABB)

2
(ABD)' |

34

300

[5]

(DD)

F17

(15.5%)
5B

o

(ABD),

Kasha

(11.0%)

5A

o , Laurie
’ Kr ’
’ e
5
, 27. 6 %7,
[10-12] ,
[13] R
1.3
1950 ,Edward H. Coe
2 (R=mj . .PD,
2 , Stock6, Stock6
2.52%., R-—nj PI
Stock6 ,
, Stock6
s SW14.,7ZMs
1 . 3 [14-15] .
1.4
CENH3 ,
CENHS3
45%
CENH3 s
[16]

1.5

b



11 . 19 .
. 70 45
»49 s
, 9 10,11 12
, 1 11
2
12 Leal ]
2.1 Brassica napus (AACC; 2n=38)
’ A_C
) . A—A C—
; C . «C
1/22:1, 1/21\’ ’
2 ( )
2“ b b b °
HZ ’
20 70 , °
, 2.4
R 2
[17] ’
2.2 DH QTL o
XaZl
DH , s 145
’ b 43
[26]
o DH ;
. Cuthbert
DH 2a y o
QTL , s ,
5 QTL 34.4% °
L8l Chu ’
DH s QTL ’ °
[19] 0
57 DH ’ ’
, QTL , 9. 87 %,
[20-23] i pat
2.3 ) . , )
[28]
s 2.5
( ,



40

o .
2 ,
’ Ml )
(1:1 ) M, M, (3:1 )
b Y
[29]
o b
> 197
69 157
[30]
2.6
b
b o
b
’ 28.
[31] ,
3
b
b b
o b
b
b o
[1] , , .
L. ,1973,3(1) . 72-82.
(2] , , .
0. ,2005,25(4) :127-131.
[3] . , ,
[J]. .2009(9)
31-33.
[4] [1].
,2002,22(1) :91-94.
[5] Hu T C.Kasha K J A. Cytological study of pretreat-

ments used to improve isolated microspore cultures of
wheat( Triticum aestivum 1.) cv. Chris [ ]J]. Genome,

1999,42:432-441.

[6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Zhang . Q.Yan Z H,Dai S F,et al. The crossability of
Triticum turgidum with Aegilops tauschii[ ] ]. Cereal
Res Comm,2008,37:417 -427.
Kasha K I,Kao I N. High frequency haploid production
in barley ( Hordeum wulgare 1.) [ J]. Nature, 1970,
225.874-876.
Laurie D A. Bennett M D. The effect of the cross abili-
ty loci K7l and K#2 on fertili-zation frequency in hexa-
ploid wheat X maize crosses[J]. Theor Appl Genet,
1987(73):403-409.
Inagaki M N, Mujeeb-Kazi A. Production of polyhap-
loids of hexaploid wheat using stored pearl millet pol-
len[J]. Euphytica,1998,100:253-259.
Mochida K, Tsujimoto H. Production of wheat doub-
led haploids by pollination with Job's tears(Coix lach—
rymal-jobi 1..)[J]. The Journal of Heredity,2001,92
(1) .:81-83.
Lyl ,
1996,41(17):1615-1618.
Pratap A. Sethi G S, Chaudhary H K. Relative effi-
ciency of different Gramineae genera for haploid in-
duction in triticale and triticale X wheat hybrids
through the chromosome elimination technique[]J].
Plant Breeding,2005,124(2) :147-153.
Chaudhary H K, Seth G S, Singh S, ez al. Efficient
haploid induction in wheat by using pollen of Imperata

cylindrical J]. Plant Breeding,2005,124(1):96-98.

[l

[Jl. ,2007,15(5) :60-64.
, ,Chang M T.
[I]. ,2008,16(1) ;1-5.

Ravi M, Chan S W L. Haploid plants produced by
centromere-mediated genome elimination[ ] ]. Nature,
2010,464.615-618.

(7. +2009,29(3): 548~
551.
Cuthbert J L, Somers D ], Molecular mapping of
quantitative trait loci for yield and yield components
in spring wheat ( Triticum aestivum 1.)[]J]. Theor
Appl Genet,2008,117:595-608.
Chu C G,Friesen T L,Xu S S, ez al. Identification of
novel QTLs for seedling and adult plant leaf rust re-
sistance in a wheat doubled haploid population[]].
Theor Appl Genet,2009,119:263-269.
Zhang K P, Tian ] C. Mapping QTLs with epistatic
effects and QTL X environme nt interactions for plant
height using a doubled haploid population in cultivat-
ed wheat[J]. J Genet Genomics, 2008, 2 (35).119-



1 .91 .
127. [26] s s s

[21] Zhang K P,Tian J C. A Genetic map constructed u- RNA [Jl. : )
sing a doubled haploid population derived from two 2006,36(4) :289-301.
elite Chinese common wheat( Triticum aestivum 1.) [27] s s s
varieties[ ] ]. Joumal of Integrative Plant Biology. [T].
2008,50(8) :1-10. ,2007,21(5) :475-481.

[22] Zhang K P, Zhao L, Chen G F, et al. Detection of [28] Aulinger I E,Peter S O,Schmid ] E,et al. Rapid at-
quantitative trait loci for heading date based on the tainment of a double haploid line from transgenic
doubled haploid progeny of two elite Chinese cultivat- maize plants by means of anther culture[J]. In Vitro
ed wheats[ ] ]. Genetica,2009,135:257-265. Cell Dev Biol-Plant,2003,39:165-170.

[23] Zhang K P, Tian J C. Molecular genetic analysis of [29] Szarejko I,Forster B P. Doubled haploidy and induced
flour color using a double haploid population in bread mutation[ J]. Euphytica,2007,158:359-370.
wheat[J]. Euphytica,2009,165:471-484. [30] Ferrie A M R, Taylor D C,Mackenzie S L,et al. Mi-

[24] Gong Z,Liu X, Tang D, et al. Non-homologous chro- crospore mutagenesis of Brassica species for fatty
mosome pairing and crossover formation in haploid acid modify-cations:a preliminary evaluation[ J]. Plant
rice meiosis[ J]. Chromosoma,2011,120:47-60. Breeding,2008,127:501-506.

[25] Nicolas S D,Mignon G L,Eber F,et al. Homeologous [31] [N/OL].
recombination plays a major role in chromosome rear- http://news. sciencenet. cn/html news/2009-09-22.
rangements that occur during meiosis of brassica na- shtm
pus haploids[J]. Genetics,2007,175:487-503.

( 3 ) . [4] , ) ,

. . . 12007 (4) :24-26.
Ay ’ Ay ’ o [51 ’ ’
7. ,2009(6) :104-106.
’ ° 6] : 01,
| ) ) ’ .2005.13C  );7-8,11-13.
, 125d, [7] , ’ o
1004, > ’ L. ,2010(1) :25-26.
20% o [8] , . [Jl.
’ s N ° ,2009(20) :90-90,92.
9] ,
0l 22009,37(7) :20-21,33.
[ 0. . 0] S
2006,14C  ):33-34. L. .2011,39(6):
[2] , . [Jl. 546-548
.2009(11) ;27. [11] , . ;.
[3] ) (1. (1. ,2011,38
,2009(9) : 162-163. (7D A44T.



