PG AE BL# 2025,53(2) : 159-165 Journal of Shanxi Agricultural Sciences

SRETTT ) Z2 8, AR, 2 . BERG TR S L v A /N2 SURRA TR i R OR B9 AR AR L. PG ARl B2, 2025, 53(2) 1 159-165.
ZHANG H F,XIANG A H,XI J W, et al. Optimization of wheat double haploid breeding technology induced by sweet-waxy maize
in shanxi province[J]. Journal of Shanxi Agricultural Sciences,2025,53(2):159-165.

doi:10.3969/j.issn.1002-2481.2025.02.19

HEERFSLAENEZENEEEEMEARBMLMKL

Kax, Mz &, #8F, 7~ %
(P4 o NAEBRGET P 1 041000)

M B NE RKIEG AR R MG T B AR AR R IR SR AR R R R — o TR AL B IR O
B B IR AR IR OK AN Z AR IR 6 e B 304530 A 1L PG 48 KR S/ 22 B AR AR BB R IR 2R R s AT
PSR 2 . SR EIE, BEAE 1A 15—22 HOK FORE T K Rl i SHDRG AR 78 38 25 7T L5 K /N 22 i 9y 5064
TG 84 Zu 22 Y F AL I AT 38 5 85 25 U B2 0 U5 24 h Al /N 22 e 32 AL, B I B % 7 W R T AUED 3 o/ L+ B R
8 mL/L+H A 10 mg/L+2,4-D 100 mg/L+ HEHE 40 g/L 1 32 W, 14 d J5 #IR 55 5% , 15 IR R 1k 5] 34.08%
BRI FRAEA N T 0.1 mg/L 2,4-DF10.2 mg/L 6-BA & 1 1/2 MS K 32 56, Qe e o 8l Ak 1K, 2 B H0IR
MRBUE 2, B & % (84.36 %0 ) B it 11 %6 (72.04 %0 ) #8314 3 fe o o W SRR 4K A% T 500 mg /L Ak KAl F AL #E 5 b,
I 5 0 AN B B B R RN R B s, A ol 79.52% M1 55.42% . FRAASE] 15540 DH &, I S sE 8
T EE AR SR R /N &R TR ILPE A /N 2 AL R A S BR AR

FER NE s FOK S I AC s RURAE R

HmE S %S :.S512.1 Bk ARIRAG A X EH S .1002-2481(2025)02-0159-07

Optimization of Wheat Double Haploid Breeding Technology

Induced by Sweet—Waxy Maize in Shanxi Province

ZHANG Hongfang, XIANG Aihui, XI Jingwei, QIAO Ling
(Institute of Wheat, Shanxi Agricultural University, Linfen 041000, China)

Abstract: Wheat-maize distant hybrid technique is one of the important way to produce double haploid plants, which can
shorten the breeding process. In this study, by comparing culture medium composition, culture conditions, and colchicine
doubling experiments, an optimal technical system for maize induced wheat haploid production in Shanxi was obtained, and
lines with excellent traits were select. The results showed that white sweet-waxy maize was planted in the greenhouse from
January 15th to 22nd, coinciding with the flowering period of the wheat F, generation of Linfen 5064 X Jinmai 84 in the field.
The wheat hybrid spikes 24 hours of post-emasculation were cultured in a medium containing 3 g/I. of KH,PO,+8 mL/L of
H,SO;+10 mg/L of AgNO;+100 mg/L of 2,4-D-+40 g/L of sucrose for 14 days. The embryo rate reached 34.08% . Then
the embryos were transferred to 1/2 MS medium supplemented with 0.1 mg/L of 2,4-D and 0.2 mg/L of 6-BA, resulting in
rapid germination and growth of young embryos, and a higher number of thick roots, with the highest germination rate(84.36 %)
and seedling survival rate(72.04%). The haploid plants were treated with 500 mg/L of colchicine for 5 hours with aeration,
resulting in the highest survival rate and doubling rate of 79.52% and 55.42%, respectively. Ultimately, 155 DH lines were
obtained, from which 8 lines with high—quality subunits and excellent agronomic traits were identified and the lines could be
applied to the practical work of wheat genetic breeding.
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F T 2020—2021 4F B 7E 11 VG 48 i ¥y 1 58 IX 89.24% ) 5 KM A K (CK:91.27%) M =R A K,
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110°98" E, 4K 369 m) Fid o BRATHEFP 21 k%, #& Fh (10.65% ) (P<<0.05) , Bii & 9 N J5 # 19 2~3 % , H
247, 47K 1.5 m, 4715 0.3 m. 4% B8 K H 4 ML 45 3 L A3 B R B 5 R A5 IR s, Oy 34.08% , 0 HL
P HEAT o B R AR BE HLBE £ 10 Bk AT R AR R I A SR T R I AR T AR AR R
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Tab.1 Comparison of haploid embryo rate of wheat among different culture conditions

4k 7 2w A Bk /IR o AURK A FURE/ N TR E/ A FHIRE/ %
Treatment Pollinated spike Pollinated floret ~ Number of caryopsis ~ Caryopsis rate Number of embryos Embryo Rate
Al 30 721 653 90.57a 141 21.59b
A2 30 782 683 87.34a 172 25.18b
A3 30 799 713 89.24a 243 34.08a
CK 30 813 742 91.27a 79 10.65¢

T R PR PR NG 5 7 R OR AN R AL BRAE 0.05 K- B 2s e 3 . K3,
Note: The lowercase letters in the same column of the table indicated significant differences between treatment at the 0.05 level. The same

as Tab.3.

22 AEBEHFEMNNEZEREEEHELARKEN PRI B 23 R R ER R B B3>B2>B1, =3
=) Z ] 4 25 S 0 Ak B AR B 3 KO (P<<0.01) . 5B

INE ARG IR TEAS TR 5 SR Bk AR R R BRI 1/2 MS B FRFEAH L, B m 1 0.1 mg/L
B B AT et e R 635 A /N F BRAE IR &) 2,4-D 0.2 mg/L6-BA # % 1Y B3 55 2 519 W &
W & T 3984 B RN 62.68 %0 5 BURT 329 Fk F(84.36% ) K AL H R (72.04 %) e i, 4 R e 5ok
BN 51.81% (3R 2) . ARIEEFRIE F/ANERAE A K R RO Z (E 1), Ftk, w2
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Tab.2 Comparison of haploid seeding survival rate of wheat among different culture conditions

b3 Fe K /A B R IR R/ A v /B R R/ % AR 0
Treatment Number of cultured embryos Number of germinated embryos Number of survival seeding Germination rate Seeding survival rate
B1 212 96 73 45.28C 34.43C
B2 212 124 104 58.49B 49.06B
B3 211 178 152 84.36A 72.04A
Total 635 398 329 62.68 51.81

T R P E SRR S 5 R R R A R AR BAE 0.01 7K B 28 5 i 3% .

Note: The capital letters in the same column of the table indicated significant differences between treatment at the 0.01 level.

-~ 2 B S—

ABHIC o HIRE SASRIRLE BL.B2 R B3RS IR EE (M 4 7 A K100
A, B and C represented the growth of haploid embryos in B1,

B2, and B3 media, respectively

B1 ARBEFEPRFEERENHELSHE
Fig.1 Germination and survival seedling of

haploid embryos in different media
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I Uy 5064/ 7 84 1 F, 4 KL 28 £ K AL Wi 5
15 5] 329 bk /N2 SRR OR 4l B, 6 I AT 2 R 7
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M, A 155 Bk /N2 A% PR B I A% L (36 3) ¢
o, 500 mg/L B BOKANIZR AL 31 5 h If-38 <9 2
T R NINAS 2 55, 43 0o 79.52 % 1 55.42%
T HAb A B Oy X (P<<0.05) o 7 W] — i fit
WM BRI R AT Gl MAE A B E %
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Tab.3 Results of different colchicine doubling treatment

BOKAMB e/ (mg/L) - H AR it

A BRR AR

G R AR LSRR EL

i J V5K /O e 5% /0
st Mass concentration of col- Technical mea- Number of ~ Number of sur-  Number of fer- ‘bk (H. /N )JMD.K/A
Treatment . . . Survival rate  Doubling rate
chicine sure plants viving plants tile plants
C1 750 AN 82 43 30 52.44c 36.58¢
C2 750 i 82 50 39 60.97¢ 47.56b
C3 500 AN 82 55 40 67.07b 48.78b
C4 500 A 83 66 46 79.52a 55.42a
Total 329 214 155 65.05 47.11
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i1 155 4Bk = 4L 1 ¥y 5064/ 22 84 DH ¥
R R MR R R S8 A IR
KRR ARBERC S B2 . WHEAR L DH K
FZMHMW-GS #4717 %28, I ¥ 5064 1) Glu—11i
B 178 2+ 12 W3, % 2 84 1Y Glu—11% 15,
HL7+H9M5+10W 5, /G A 8 Fdl &2 H,
Sk (1,7+8,2+12) (1,74+8,5+12) .(1,7+
8,2+10) .(1,74+8,5+10) .(1,74+9,2+12) . (1,
749,5+12) . (1,7+9,2410) . (1,749, 5+10)
(#4). DHEEHA HMW-GS 4 50 Aii A 30 i 5
W4, (1,719,210 dH A £ (15 18.71%) . 1R

P AR Wl HWM-GS 41 & 25 5/ & 5 15 50 ok B,
(1,748,54+10) 1 (1,7+8,5+12) () 5 i 45 5 N
10, 364 34 0y (15 21.94 %) , 97 25 4 W7 ik 26 44 kL 2
AR 0 T R

XFIX 3445 /N2 WA BEIEAT 34 M SR AR Y
LG, RIA 8 # K DH-41 . DH-64 . DH-
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fR) Bk 1 B (67.48~77.21 em) , T BE1E of , T2
J R #5  (45.69~49.21 g) , B B £ (47.59~
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TETE I PR BT R o
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#*4 DH#HEHMW-GSAR
Tab.4 Composition of HMW-GS in DH lines

Glu-A1 Glu-B1 Glu-D1 FEAKL  Sample size /% Ratio f AR5 Quality score
1 7+8 5410 13 8.39 10
1 748 5+12 21 13.55 10
1 7+9 5410 25 16.13 9
1 749 5+12 16 10.32 9
1 7+8 2412 23 14.84 8
1 749 2412 17 10.97 7
1 748 2410 11 7.10 -
1 7+9 2410 29 18.71 -

TE  fh BUAR 40 =7 R IR % HW M -GS 2 B4 S0 14 i 501 23 bR fE 0 R A 7 o

Note: "-"in the quality score indicated that the quality scoring criteria for a certain subunit in the HWM-GS composition had not been de-

termined yet.

*5 AEFMRIEKRRHREHER

Tab.5 Agronomic traits of lines with

superior subunits

¥# Line PH/ecm HD/d  TGW/g SN GNS

DH-41 72.68 185 48.26 21.32 53.13
DH-64 69.32 184 46.57 19.58 49.42
DH-68 77.21 184 47.51 20.35 52.32
DH-83 72.86 185 45.69 21.27 49.74
DH-91 67.48 186 46.53 20.38 47.59
DH-103 68.20 184 47.18 20.11 48.42
DH-112 73.82 184 48.42 21.46 52.59
DH-135 70.45 185 49.21 20.85 48.52

3 % 5iti
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B R RS ol A X G T/ BURA AP PG S/ S
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