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Research Progress of Double Haploid Technology in Wheat Breeding
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Abstract: Doubled haploid(DH) technology is a biotechnology that rapidly obtains homozygous plants

through haploid induction and chromosome doubling. genetic stability in one generation and signifi-

cantly shortening the breeding cycle. It is widely used in the genetic breeding of various crops such as

wheat, corn, and rapeseed. especially a key role in the construction of genetic populations, QTL map-

ping, and variety improvement. This paper will briefly introduce the method of producing wheat hap-

loid, review the latest progress of DH breeding technology in the field of wheat research, and intro-

duce the application examples of DH technology in accelerating breeding, genetic map construction,

nuclear sterility, and microspore genetic transformation, in order to promote the development of DH

technology in wheat breeding and further improve the efficiency of wheat breeding.
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Table 1 Main methods of wheat haploid induction
— g Tl (B
Inducing Technology Princinl Domina Defici Genotype
method utilization rineiple ominance cliciency deviation
WGAAE  NEXERF QPEKER AEERERBRG AR BRAE TR BB, Z IR R FTE
Distant Wheat X Chromosome No genotype restriction, high ~ Operation process 1is cumber- Presence
hybridization maize hybrid elimination efficiency some, greatly affected by the en-
vironment
ERINE S B FE R4 R 36@19:‘@%5&? L LR D LR e R R B R B B 1ETE
Isolated culture Pollen culture Plant cell A NS R LR TR Presence

totipotency
albino

w2
Anther culture Plant cell

totipotency

No callus stage, reduce sporo-
phyte variation and seedling

I A RetE  BOR B BT

Mature technology. widely used

Greatly affected by the genotype.
Requires strict technology and en-
vironment

THEFAOGAN  FEARALR, T
2 26 AR S R Y 5 ) B 4 Presence
Inducing callus, high proportion

of albino, significantly affected by

parental genotype

TR UMM TR LGS R a BRN AR fETE
Ovary Plant cell High proportion of regenera- Less application of technology Presence
cultivation totipotency ted plants, low albinism
LR RS TaMTL KM A Bed SR SR A, WS S IORAE, R R R B A KU T
FHIBES Sperm cell KIBEE Fh A S Fh 22 5% Presence
Haploid fragmentation ~ High induction rate, mature Low seed setting rate, risk of
gene induction technology, to achieve large- chromosome infiltration, variety
scale breeding differences
TaPLA KRB BER S EOR AL TS S S 0RMN, B B e ks AR, A
Sperm cell KHALE Fi A G 25 Presence
fragmentation ~ High induction rate, mature Low seed setting rate, risk of
technology, to achieve large- chromosome infiltration, variety
scale breeding differences
TaCENH3a-  Hopje @ AR ER  ml PR B e A0 A 1 R AR A 73R AL fETE
Single parent Excellent genes of the male Low induction rate Presence

chromosome

parent were quickly fixed

elimination
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WA L ) A AR P 40 55 5 (Sorghum bicol-
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FE (Imperata cylindrica )™t v 5@ o 42 38
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1.2 Bk

B AR IR B /N 43 B Y AE 24 38 2o TG R R A
O3B R TR E R B IR IR LR AT B ARG R L BT
T R IR R K A R B R A AR AN R E A AR
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IO K DR g 1 A R R ) B SR B R A R R A
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R A 003 8 B KR T 8 3 3 N B R = L A
T AR AR R TR SRR AR SR AR HAT
P ALK B R R RCR R R 2 R P AR T A
AR B B A 464 T4 3RO b 8 A 5% % 2 1R
A S AR B B 42 3 CuSO,  AgNO;, B K
VAL BRI S I 0, 6 RS Tl LR i IR R
rh B AR AR 1 LA T AgNO, AR FAE TR
Jify B % 2ok A v AR W i el

Slama % LR T /N F 55 3% H K AEH
BN /INFZ VA R g 5 3 =005 v A 58 JE i R/
& AR AR IR I ROCR SRR NME TR IR
ROR fc 22 (RRAEAEBR Y LL B 0. 0100) , 5 E K2
HE24 55 — (FEAE R BR 0 LU B 0. 4 06) T 5 P 85 57
AR 80 Joe A CRE AR AELBR 09 LE 48] 0. 8200 . b4, ff
FHE WA 5 2] LR 100 Y0 1Y R 1, T /N 48
TEEFRAUT A A . I A AR e 36 T AR
AN T IR TEAN 7 S50 i S B SR A
IRV () K it 4h . 750 mg « L' M9 A &k, 2
mg e L' B 2,4-DF1 0.5 mg « L1 AY kMg & 5

EEW% (Kinetin) J& ¥ B 55 FR W AR 4%, 40 b 3%
FREN A 146 mg » L' WA E B .1 mg -
L '8 2,4DHMI1 mg+ L' A NAA, L HAb
J5 v Al AR B2 M 1 1 Dl 2 L B RS R A
BT AR VR TG 1 A% K B O TR R D

BN B R EE SR 0 4 B AL 3 (VA AL B L BRR
s AgNO, (BAP A 9 A= K 8 15 50 AL
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B T 38 50 /N 22 B R E R W IR IR 2 A R
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I FH B A 175 5 L PR AR A Ay ol I 4% 52, T L
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DNA 32 3| — & F2 B 0 52 7 , 52 81105 ) DNA 1E 3%
G i 28 W B s B 2 7 AR AR AR R i AR
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IR R G TR /N A2 o 45 23 77 A B IR R R 4
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Ravi U B 58 &9, v LU 9N E 22 ki ke 5
PR (1 (CENH3) 78 #0L B JF h 3k 15 5 % 1k,
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TRET 4 b FE DB o 2L A 22 4y 24 30 1) 4 F e 5
RN G o, R 43 85 B F 40 i b  CENH3 /Y 58745 4%
FEE TR E R ARG R I BRI AR A
T X5 vk A 0 B R 34 AT S ot e R S R
WE A KA AT R AR T AT A 3
RIFFUARES: . R G, A FH L R AICENH 3 $E 17 9 As
P B 1 19 J7 35 AR /N 22 v B B B N I 5.
CENH 3 1) JE R 20 4 5 75 /N 22 vf 7] DL AR AC AR B
R HIR 2928 7 %, 38 i 0 %6 5 D5 20 2 58 1) Ta-
CENH3a-5 550 5L K 41 G ok % . B2 5L Al
fit & 1 HIR & Fai s Fa e,

AN BRAG RS S SR E R ST AN R
WA RS 5 /N A IR R S BORIFRE T
—FH R AR, W /NE DH F Fh 7 ik T 5E
FE T S

2 BREKEET®

PAAE RS 2 DH B R 19 52 AL R 4y
HAT AR ik AR 2 8 i r ik £ %
AL AE R AR 25 L 4 A 38t 4% 2 A s AZ BRic
2.1 EHES

TS 8 R A R S 8 W B Rl vk .
FEARAL S A — 2 G A AR (0 i T B AR 2R D
FOFp 55 a8 B AR T AR RN AR . /T
NFFE R B, /INAZ X KT A I B AR AR /N S /s
TR D AR /N B TR L BT AR, HOR 240+ b5
W FL AXTE D BT P N WS 3 1 AU 5 19 Bk
T &Iy IV o LA A R R A T AR 39 L B AE 2 R Ak Bk
WHIESY . H, — B BT, 8 o 2% A
f) 22 AU AT DAAR UL PR b 43 B BRI, HR %
J7 ¥ 5 78 BT AR T T 1 B R K, 7 A T (R B
A T AR ) 0 A A A 25 5 52 B 3R 855 1 5% =
HWAEMRAE R e, LA R BT 8,

BTN AR R B B R AS [ B A R
ERLOR ol 2 NN T Y (R N 3 v N
TR T = o (I = O = W N0 s i1 N S |
L SN L DS I ST N S s R N
AR AT A PR
2.2 HMEfRE

VFZ A A s as B RN S A KA
KU B A AT B, AL & AR R TR
LTS FEAL. RALAE DAl b iyt s ia e 5
A5 M KOF 38 B S IE AR OCE TR AR R R OG R
A AR ) AR R AL, e R
WL ZAF ) 14 AL 2 240 i 2 5 S PR IR 1 S W 7
B BIFSE N DU T VR 5% 1 AR 20 35 AR B K22 Bk
SRR WA . 0% 07 1 AL Y 9L 0 4D R
B, AR A& T R & A 0 0 i 5
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Qb3 410 04 A W 40 B DNA & & i 47 ke DU, aF
T 6 2 R A A 00 B P A L B S B A
RE 1A i
2.3 EfErRid
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FIKFE 96, 3% B fE MRS R IR M A F bR D
RGBT I B A BN 2 B R
08 S IR A5 K5 3 R PEL, PEL My i
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A BN AR R B R 5 IR T PR MR IR e Bl I
WEE ., FIFH 3 A BEAS M R IEAT A R % 1T
fili S5 R F W, TC I8 2 4 IR B B S R B
B, LA AR S HEAR RO A B 97,74,

WFIE N DU o G B /N 22 TaM TL B9 L A i) 1
INE AR IRIE R R L LLKIE T R AE N XA RES 5
SEREA A 20 06 A5 A B A AORF AL, RN
RZPAERFES RS RIBT R EFZmCIOR 2
IO I FE RN 22 28 3R AR T #54 ZmCl
() /NFE AR S &2 HIPC, LA HIPC fE WA
5HAB/NEM B A58 KR R R IR R A
001 Sk B A, 2 B 5 0 1 Sy A AR G
AT AR T A0 K 3 45 2 \DNA & a2 0 i
160 B M L2 55 56 0 L AR 4l I 5 B0 % 0 A A
FFRL ) TR 22 )L 100 %%,

3 mfEatiE

3.1 AT HESEeaEmE

LR YNy S R S N I GNP R (R 1 K
PAFa G FoE 0y DH M PR . FOKANER 2 N
Z (I R G e AR ) R T AR 244 430
(i) 417 441 275 i 44 Ty R, I BHL 1 4 f G 0 B8 1) B 1
OELE SR 2% B IEE AR (DMSO) 1] LA

AR I AAE TR AN R B A S
ARG R/NZE B I K — s 5 B OK Al i
J5 i AT A G R A AR R B T
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AR AL A E H (SHGD) K478
WZRIE R TR 8RB R SR
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4 DH # A 5L oty B A

4.1 JniEFE

FIH DH BRI /NE Ak E . &
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AR T R A FE/NE DH # i # %} s Zhang
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AR SR SOt R AN RFHZERE
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SR N RAFAE A BUm B R R, sl /N E S5 AP
T Z38, M DH B AR 0 3 H 78 B 1 06 Ak 19
Xof B 0 FIAR 5 0 1 R BLPTE R RY L

I Ah BRI B B R 5 4 F Rl B R 4
A AR P AR AR R LG Y H AR SRR L i
B A ERE ) | Rohit 257 A8 B S i L
EL MRS AR O R E M RA T
SRR T /N PR ZE (R BT AT 85 9% ZE KL SrR (. Sr31 Fi >k I
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4.2 BEEEILHE

B IR By 22 A 5 DR ol R R 2% 22 S AR
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PRI RY BRI L A B T el 2D a8t 45 1 S i T L B s R
L% 1 o e 2 R0 AT L DR O O R 2 B T
DH B,

Tl 708 285 2 7 9 A A o gl A 1 o B MR
RN REMA/NE DH Bk H, K8 3D b A7
FESZIA R T BE 1 QTL. 76 1D M 3B | 47 7 Fl
TN TER QTLSY . Zhang 25 ffi Jj— 40 %k
JE TSR 3X £ 57 /N 24228 DH BE4, B 5%
vk s M BCR MR 5 (QTL) L A R bk i i 4% i
PERLCR 5 46.07 %, B AR 7 19. 89% . QTL X
WM EAEH (QEs) i 19. 09%, =& LM T
85.04% MFAIAE T Ajay 0 R FH 55 5/ %
Al Rugby FEE Al /N 2 & Fh Maier 41 8 09 /N £
DH B T — 3k 228 S hric i i 14 i 81
B AT g R 90 %6 LA i R AUAR S /NZE ()RR
G R NSRRI - T/ G Al SRR O - = ) i
EUOVEMRM QTL th i Yy it DH B 4 8 &
B, Jia""™ 3l o K 2% Bl AE 25 B SR 4K AR 1/ & DH
FE A ) a5 2 3 A 13 O ) 38 A 1 1% R 2
R QTL, X QTL (AMA BT/
7 5 i ol ) 8 LA R S A U ) 0
4.3 5iEMRELES

KA T /NG I A 7 32 IR 9 il ) e
ANEME, KREEAT IEE (Ms2) 1 & B XN
B A7 R B R N R S A ]
SCHLES IR PEE R R A Al Ms2 (1 8 ] 3 £
BRI S A RS T R 458 W] LU= A KR B A
X5 ¥R B ROR B AR /N 22 FAULRG I rh A5 B 5k
A SRR D R AR B A 5 T I TR R

W AN GRIH F,F, 1 F, AR E MR, 3
T DH R EF /DL RO ERBEE AT R
(TPSGMS) , 3 XJ A [] F AR A4 BRI 24 36 i
TFVEAh 5 R4 FNIEEEE T 24 M HA %
Sl A H AR R0 5 & =P F, ARG A
TiEH DH F; HE TG RiGE Tl X A7
BHBEL, R R AR SN, B, 7N E S
ZRHF AR RS, 2 DH L REAT &R

4328 7 B R IR e R D7 T AT SE M2 T /N R
AR T
4.4 NMFEEEL

He BAARARBOR 5 5 X 2 B R 45 L AT LU
— AT NSRS EA BARMOIRE DH & 4k
HEAT HE R Dy A 43 BT FAE W 4 b R s A% 1B A
TR P DR A 125 vl 3880 A 3 AR AT B A 2 05 6 /D
A2 /N T HEAT I AL B A, AT AR A Al 1 R S DR A
B BEFEN BORE R A i AR N H VAT RIA KT 16
IS BT 1 BEAT 18 AR e Ak e AN AE 2R IR Y
SR AR L ARAT T S B AR A L 0 LR AT A
WARalG DH B R ARl o B A K FE AR
L Z A 3R AT & Xa2l 2 B DH §%
BLIRAB BRY . K bR R R AR B L HEAT SR
PR T IG5 A5 B 205 e JE N DH AR 3X TG BE
i T aE A S AR A Sl A B R TR R BRI

]‘EJ [103]

5 &iE

p=

A DH £ A R K 46 58/ 228 f Bl 18 7 8
i [] 2 E AR AN DGR 2 i DH i85 7 1 72
SN RCMAS E . DH W) i B T g A K
P At A T AR 0 2 /N A0 8 A e A A T T, A
AN AR T PR ST Y T B o — P AR
R A 20 AT RIS L ) 28030 R Al 1 L O /N A2 A
AR ALE Z Al fE
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