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Abstract: To reveal the characteristics changes during the in vitro regeneration of wheat immature em-
bryos, this study used immature embryos from eight wheat varieties, including Zhoumai 18 and
Zhengmai 004, as materials to induce callus formation and conduct redifferentiation culture. The
structural and morphological changes during the formation of embryogenic callus, somatic embryo-
genesis, and organogenesis in the in vitro culture of wheat immature embryos were observed and ana-
lyzed. The results showed that the redifferentiation of embryogenic callus can be divided into three
types: direct bud formation, leaf-before-bud, and mixed bud-leaf growth. The organogenesis of these
three differentiation types manifested as follows: in the direct bud formation type, young leaves grad-
ually unfolded as the buds grew; For the leaf-before-bud type, new leaves., adventitious buds, and ad-
ventitious roots emerged from the edges of young leaves or the tissue between leaves; the mixed bud-
leaf type exhibited characteristics of both the former types, with multiple organs developing simulta-

neously. Somatic embryogenesis was divided into three stages: early embryonic development, differ-
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entiation into buds, and differentiation into organs, with somatic embryos at all three developmental

stages coexisting in the same tissue. In the later growth stages, the direct bud formation type showed

more uniform and consistent seedling growth compared to the other two types, and both the direct

bud formation and mixed bud-leaf types were positively correlated with the differentiation rate.

Keywords: Triticum aestivum ; Immature embryo culture; Embryonic callus; Somatic embryogenesis;
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A: Direct bud formation type(Zhoumai 18) ; B: Leaf-before-blue type(Zhengmai 369); C: Mixed bud-leaf growth type(Zhengmai

004); 1: Embyogenic callus differentation primary; 2: Embyogenic callus differentated into different organs; 3: The growth of organs

from embyogenic callus; Blue arrows show buds, red arrows show leaves; Bars=1 cm.
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Fig. 1 Development of three differentiation types of wheat embryogenic callus
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A Direct bud formation type(Yunong 901); B: Leaf-before-blue type(Zhengmai 369); C:. Mixed bud-leaf growth type(Zhengmai

004) ; Blue arrows show buds, red arrows show leaves, white arrows show roots; Bars=1 cm.
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Fig. 2 Organgenesis of the three differentiation types of embryogenic callus in wheat
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BT Sk BRI, A k2R L A ET SRR R R =1 mm,
Yellow arrows show somatic embryo, blue arrows show buds, white arrows show roots; Bars=1 mm.
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Fig. 3 Development and differentiation of somatic embryo of direct bud formation type(Zhoumai 18)
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A: Mixed bud-leaf growth type(Zhengmai 004) ; B: Leaf-before-bud type( Yangmai 33); Yellow arrows show somatic embryo, blue

arrows show buds or green point, red arrows show leaves, white arrows show roots; Bars=1 mm.
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Fig. 4 Development and differentiation of somatic embryo of leaf-before-bud and mixed bud-leaf growth types
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Fig.5 Growth of three differentiation types
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Table 1 Effect of different varieties on embryogenic callus(EC) induction and

differentiation in the culture of immature embryo in wheat
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Fig. 6 Frequency of different differentiation types and the relation to differentiation frequency
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