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Development of Winter Synthetic Hexaploid Wheat

YAN Gui-yun,SUN Yu,ZUO Jing-jing,NIU Yu-qi, FENG Rui-yun,HUO Li-guang, LIU Shao-xiang
(Institute of Crop Sciences ,Shanxi Academy of Agricultural Sciences , Taiyuan 030031 )

Abstract : Immature haploid embryos(n =21, ABD) were obtained by crossing durum wheat ( Triticum durum,
2n =28 ,AABB) as the female parent and Aegilops tauschii(2n =14 ,DD) as the male parent. The haploid embryos
were rescued by tissue culture. The plantlets regenerated were treated with colchicine to double their chromosomes
and the synthetic wheat with winter growth habit was produced. The regeneration percentage of haploid plantlets was
only 75. 81% using 1/2 MS medium,but 92. 44% haploid plantlets were obtained when the immature embryos were
cultured on 1/2 MS medium and 1/2 MS medium supplemented with 2 mg/L 2 ,4-D alternately. The medium alter-
nation was based on the development of immature embryos. If immature embryo developed well,1/2 MS medium
would be used ;otherwise 1/2 MS medium containing 2 mg/L 2,4-D would be used. The poorly developed immature
embryos grew well on the medium containing 2 mg/L. 2 ,4-D ,and then they were moved to 1/2 MS medium to pro-
duce more plantlets. Double haploid plantlets ( AABBDD ) were gained by using 0. 05% colchicine with method of
half-root in greenhouse in winter.
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Table 1 Frequencies of embryos by crossing durum wheat

2.1

with Aegilops tauschii

L FATAERK AR HURER (% )
Cross combination No. of florets  No. of embryos Rate of
pollinated obtained embryos
CRDW24 x Y207 880 90 10. 20
DR116 x Mo5034 600 64 10. 67
DR116 x RM0192 220 40 18. 18
DRI116 x Y204 120 35 29.17
DR116 x Y223 500 60 12. 00
DT94-1 x Y207 600 90 15.00
Mv TD14-00 x Y204 360 48 13.33
Mv TD14-00 x Y207 720 75 10. 42
Mv TD28-04 x Y168 104 11 10. 58
My TD28-04 x Y207 540 70 12.96
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Table 2 Percentages of plantlets from the embryos cultured under different conditions

JEFEEEFE Adjust medium

1/2MS 553735 1/2MS medium

FURS Y A 3 < TR 3 <) AR
FAZHA HRIREL r— BRI (% ) FERH %L jr— B (% )
Cross combination No. of embryos Rate of No. of embryos Rate of
No. of plantlets No. of plantlets

inoculated plantlets inoculated plantlets
DR116 x M05034 25 23 92. 00 37 30 81.08
CRDW24 x Y207 42 40 95.24 40 32 80. 00
DR116 x Y223 22 20 90. 09 25 21 84. 00
DR116 x Y204 25 23 92.00 30 20 66. 67
DR116 x RM0192 35 32 91.43 40 24 60. 00
DT94-1 x Y207 41 40 97.56 38 25 65.79
Mv TD14-00 x Y204 15 13 86. 67 18 11 61.11
Mv TD14-00 x Y207 20 17 85. 00 30 21 70. 00
Mv TD28-04 x Y207 27 23 85.19 28 22 78.57
Mv TD28-04 x Y168 28 25 89.29 20 16 80. 00
it Total 280 256 91.43 306 222 72.55
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N THBMAAS A G A H R R R
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Table 3 Characteristicsof the synthetic wheat

Y207 B B, o 114.0 em, Mv TD14-00 x Y204
i fi, 4 83.0 em; WK ORE ,DT94-1 x Y207 f# i
K, M 13.7 em, Mv TD28-04 x Y168 i+ &40,
10. 7em ; WEERIBK B |, DT94-1 x Y207 BRI SR %,
PAFHAE STy 46,3 K, Mv TD28-04 x Y168 Fli ki %5 fx
DR 39.0 KL, LREEAREMEIRKRE ,DT94-1 x Y207
FERER AR B0y T A48 (& 1) 51 My TD28-04 x
Y168 #f i EAI, (A H A A PR 2%

ARG IrBERL PR (em) K (em) TR
Cross combination No. of tillers Plant height Spike length Seeds per spike
CRDW24 x Y207 13.0 +0. 6bc 98.9 +0.9¢ 12.7 £0.3b 44.7 0. 3a
DR116 x Mo5034 14.0 0. 6ab 93.3 +0.9d 11.7 0. 3cd 41.0 +0. 6bed
DR116 x RM0192 15.0 £0. 6a 105.7 +3.5b 11.8 £0. 2be 40.0 £0. 6¢cde
DR116 x Y233 13.7 £0. 3ab 94.0 +0. 6d 11.7 £0. 3be 41.7 £0. 8bc
DR116 x Y204 12.0 £0. 6¢ 103.7 £0.9b 12.2 +0. 2be 42.3 +0.9b
DT94-1 x Y207 16.7 £0. 3¢ 114.0 0. 6a 13.7 0. 3a 46.3 +£0.7a
Mv TD14-00 x Y204 13.0 +0. 7be 83.0=x1.5¢ 11.7 0. 3cd 41.0 +0. 6bed
Mv TD14-00 x Y207 10.0 £0. 6d 93.0+1.7d 10. 8 £0. 4de 39.3 0. 3de
Mv TD28-04 x Y168 8.0 +0. 6e 89.7 +1.5d 10.7 0. 3e 39.0 +0. 6e
Mv TD28-04 x Y207 13.0 0. 6be 91.3+1.5d 11.7 £0. 3cd 42.0 +0.6b
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Fig. 1 Single plant with DT94-1 x Y207
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B2 DT94-1x Y207 fRAREEMEEE (2n=42)
Fig.2 Somatic chromosome number in the root
tip cell of the cross DR94-1 x Y207 (2n =42)
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