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Abstract ; Wheat is the most widely cultivated cereal crop in the world. But wheat production is being seriously
affected by biotic and environmental stresses such as diseases, drought, salt, and high temperature with the global
climate change. It is high necessary to improve wheat for biotic and abiotic resistance by genetic engineering tech-
nique. Compared with other major crops, wheat modification by transgenic approach is lagging behind in the past two
decades. Transformation protocol and genotypes will all influence the development of genetic modified wheat varie-
ties. Screening wheat genotypes with high plant regeneration potential from new released commercial wheat varieties
or lines will be great beneficial to the improvement of this crop by genetic engineering strategy. Immature grains of
eight new wheat cultivars ( Zhengmai 0896, Zhengmai 1354, Zhengmai 1836, Zhengmai 1860, Zhengmai 5135,
Zhengmai 7698 ,Zhengmai 9023 ,and Zhongyu 1439 ) released in Henan province recently collected in growth cham-
ber post anthesis for 15-16 days,and their immature embryos of 1. 5-2. 0 mm in size were isolated and cultured on
callus induction medium containing three auxins 2 ,4-D,dicamba and picloram respectively , after carefully removing
the embryonic axis. By investigating total calli, differentiated calli,and regeneration shoots during the tissue culture
course , differentiated calli rate and regenerate rate were calculated for each treatment of each wheat variety. The

effect of the three auxins 2,4-D,dicamba and picloram on plant regeneration of their larger immature embryos was

Wis B HA:2016-12-15  fEEIE#A:2017-01-13 M4 H AR A H7:2017-06-13
URL:/kns. cnki. net/kems/detail/11. 4996. S. 20170613. 0857. 020. html

B TR : B R HIN LI (20162X08010004 ) 5 K 5 &4 % 141 (2016 YFD0101602)
S —VEH NG NE AL FE R LAY . E-mail :903018428@ qq. com
WAEEE 2 E | FEMGNE S FEMBIS, E-mail: yexingguo@ caas. cn



4 3] BRI T R L 8 /N AR () AIREE SR AR PERETEAN 729

evaluated,and the regeneration abilities among the varieties were compared. Adding dicamba in callus induction
medium can greatly increase the seedling regeneration frequency. Plant regeneration efficiency of all the tested wheat
varieties was more than 189% ,among which the regeneration efficiency of six varieties such as Zhengmai 1836 and
Zhongyu 1439 was over 400% . When picloram was applied in callus initiation medium, plant regeneration efficiency
of the eight wheat varieties was more than 210% ,among which the regeneration efficiency of four varieties such as
Zhengmai 1860 and Zhengmai 5135 was over 1100% . In the condition of 2,4-D used on callus initiation medium,
Zhongyu 1439 showed the highest regeneration ability followed by Zhengmai 5135 and Zhengmai 1354, while a
regeneration efficiency less than 60% was obtained in Zhengmai 1860 and Zhengmail836 ,and no regeneration shoot
was obtained in Zhengmai 7698 , Zhengmai 0856 and Zhengmai 9023. Results indicated the optimal auxin for the
plant regeneration of larger immature wheat embryos was dicamba followed by picloram, but difference related to
genotypes was also detected. In the tested eight wheat varieties, the order of the first four ones on the regeneration
potential of immature embryos was Zhongyu 1439 , Zhengmai 5135, Zhengmai 5135 and Zhengmai 1354. Thereby , the
four new wheat varieties evaluated in this study with high regeneration potential of immature embryos are suggested

to be used in wheat transformation or transgenic breeding.
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Table 1 Regeneration status of different wheat varieties on callus induction medium containing 2 ,4-D

R (FR) B LN ISV EEAY s G Ay X TSy R MOIHA SR (%) R (%)
Variety ( Line) Immature embryos Calli Differentiatedcalli Regeneration shoots  Differentiatedcalli rate  Regeneration rate
A 1354 29 29 24 114 82. 7aA 393. 1bA
Zhengmai 1354

FIE 1439 30 30 25 234 83. 3aA

Zhongyu 1439 780. 0aB
B 5135 29 29 19 119 65. 5bA 410. 3bB
Zhengmai 5135

A 1836 31 31 9 17 29.0cB 54. 8¢C
Zhengmai 1836

B 7698 24 24 0 0 0dB 0cC
Zhengmai 7698

FBA 0856 23 23 0 0 0dB 0cC
Zhengmai 0856

HF 1860 37 37 5 9 13.5¢dB 24.3¢C
Zhengmai 1860

B2 9023 22 22 0 0 0dB 0cC

Zhengmai 9023

a,b,c,d,e:7E P <0.05 KPR EE, A,B,C,D,E.7E P <0.01 KFEFHEH, TH
a,b,c,d,e stand for significant difference at P <0.05,and A,B,C,D,E stand for highly significant difference at P <0. 01. The same as below

2.2 AENEmT(R)LBEEZR I Dicamba 1555
EFWBEMEELLR
FRF 1354 55 8 NS il/NEH AP (R) B4k

FEZRIN 2.0 mg/L Dicamba [ 81455 2] 2155 37 3 b 85
G BB AR IR AL 3R, A R
42.9% ~89.7% ,AHIE A 189.2% ~ 1334.5% ,
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oAt SR (R A W 25 5, FRFE 0856 [ FAE
R ELAG, R4 1836 AP HE 1439 FAERIER &,
B3 1860 KR Z 5135 FPZ 1354 S 9023 FIkBZ

7698 MR R A (£ 2, B 1), KEBar /N R
AEAERRRE R BIAE AL T, BT T AR R A I R AR K
MGGz (E 1), Z5RFRM X 8 AN/NE BT (R)
A LIRIA S S FE TR AN 2. 0 mg/L Dicamba B MS 537
B EESAGA L, 3 RA5 B AR AR, o A
7 1836 FIHE 1439 i LA Dicamba 753 £
wmhds,

K2 ARENERFH(FR)ZEFM Dicamba 125 E FHB LR

Table 2 Regeneration status of different wheat varieties on callus induction medium containing dicamba

YY) HMGIRE AL ity LREZFRL WO (% ) AERRFER (% )
Variety ( Line) Immature embryos Calli Differentiatedcalli Regeneration shoots  Differentiatedcalli rate  Regeneration rate
M 1354 20 20 11 86 55.0¢BC 430. 0cdCD
Zhengmai 1354

HH 1439 29 29 24 327 82. 8abA 1127. 6bB
Zhongyu 1439

FRAZ 5135 25 25 18 112 72.0bAB 448. 0cdCD
Zhengmai 5135

B 1836 29 29 26 387 89. 7aA 1334. 5aA
Zhengmai 1836

FREZ 7698 37 37 19 125 51.4¢BC 338. 0deDE
Zhengmai 7698

K 0856 28 28 12 53 42.9¢C 189. 2¢E
Zhengmai 0856

R 1860 50 50 38 266 76. 0abA 532.0cC
Zhengmai 1860

B2 9023 16 16 8 65 50. 0cBC 406. 3¢cCD

Zhengmai 9023

A HRFE 1860 IR EMIZLEN; B R 1836 EVEGMIAIZN; C R 5135 AAZUME D IR 1836 WAL,
E: 87 9023 fHA MBI F A 7698 FHAEAIIRES #k ; G K22 9023 HHAE MRS AL
A :Primary callus of Zhengmai 1860, B : Embryonic callus of Zhengmai 1836, C:Callus differentiation of Zhengmai 5135,D: Callus differentiation of

Zhengmai 1836, E : Shoots elongation and rooting from tissue culture of Zhengmai 9023 | F; Transplantation of regeneration plants from Zhengmai 7698,

G : Transplantation of regeneration plants from Zhengmai 9023
1 RE/NERH(R) SRR Dicamba 7 E FHBERR

Fig.1 Regeneration appearance of immature wheat embryos from different wheat varieties cultured

on callus induction medium with dicamba
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Table 3 Regeneration status of different genotypecalli on medium containing picloram

() B2 A1)y QD VA TA S G o (L T AL LREZFRL BOHLUMER (%) A4 (%)
Variety Immature embryos Calli Differentiatedcalli Regeneration shoots  Differentiatedcalli rate  Regeneration rate
FRAZ 1354 24 24 15 89 62. 5bcB 370. 8bcC
Zhengmai 1354

FE 1439 30 30 23 145 76. 7bB 483.3bBC
Zhongyu 1439

% 5135 32 32 30 246 93. 8aA 768. 8aAB
Zhengmai 5135

X85 1836 29 29 12 63 41.4cB 217. 2cC
Zhengmai 1836

3 7698 47 47 25 162 53.2bcB 344. 7heC
Zhengmai 7698

*832 0856 30 30 17 80 56. 7hcB 266. 7heC
Zhengmai 0856

=2 1860 41 41 30 374 73.2bcB 912. 2aA
Zhengmai 1860

A 9023 20 20 10 94 50. ObcB 470. 0bBC

Zhengmai 9023
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