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Abstract: [Objective] This study explored the ultrastructural changes of female gametophyte during its development in the
apomictic monosomic addition line M14 of Beta corolliflora in sugar beet. [Method] The ultrastructural changes were investigated
by electron microscopy. [Result] The monosomic addition line M14 is a facultative apomict. The diplosporous female
gametophytes are of Antennaria type and Allium odorum type sexuality is of Polygonum type. Antennaria type is the main one and
its ultrastructural characteristics are that the development of female gametophyte was rapid, from the functional megaspore until the
cellularized embryo sac, the category and amounts of organelles present the following growth trend, i.e. nucleolus which are more
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big had nucleolus vacuoles, nuclear pores are obvious; there are many ribosome; also a lot of mitochondria in the development of
female gametophyte, many tubes appear from the two-nucleate embryo sac, but transform into electron-transparent in eight-nucleate
embryo sac, then recovered as former. The number of plastids was stable and their shapes were varied, some of them contained starch
grains. The endoplasmic reticulum had many branches or were interwove as ropes near nucleus, vacuoles and cell walls.
Dictyosomes were relatively rare in the development of female gametophyte, but abundant dictyosome which often associated with
many small electron-transparent vesicles was found in the persistent synergid. Some lipid drops were always present near the
vacuoles and mitochondrias. Late period of cellularized megagametophyte, two synergids successively degenerated in the great
majority of embryo sacs, very few had only one degenerated synergid, with another persistent. Compared with Antennaria type
embryo sac, the development of Allium odorum type and Polygonum type were slowly, there were no obvious changes of category
and amounts of organelles until the period of one-nucleate embryo sac. Whether had degenerated cell and deposition of callose
during the development of functional megaspores and one-nucleate embryo sacs were the characters distinguishing the
Antennaria-type gametophyte of female and Allium odorum-type. [Conclusion] There were distinct characteristics during the
development of Antennaria-type, Allium odorum type and Polygonum type gametophyte. From the functional megaspore until the
cellularized embryo sac, Antennaria type gametophyte present high rate of metabolic activity, its volume augmented increased with
category and amount of organelles. It is supposed that Antennaria type gametophyte dominated the afterward growth. Whether had
degenerated cell and deposition of calluses before the development of one-nucleate embryo sacs were the characters distinguishing
the female gametophyte of Polygonum type, Antennaria type or Allium odorum type. From functional megaspores to one-nucleate
embryo sacs, volume and cytoplasmic mature degree of Allium odorum type and Antennaria type embryo sac present slow-moving
growth trend. It is concluded that most sexual female gametophyte degenerated in later developmental stages.
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BRI BB FARNAE
Plate 1 The development of Antennaria type gametophyte
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B RSEMER AR B
Plate II The development of Antennaria type gametophyte
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Plate IIT The development of Antennaria type, Allium odorum type and Polygonum type gametophyte
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Explanation of the plates

The micropyle is at the top, chalazal end on the bottom in each picture. A=antipodal cell; D=Golgi apparatus; E=egg cell; FA=filiform apparatus; L=lipid
droplet; M=mitochondrion; N=nucleus; P=plastid; RER=rough endoplasmic reticulum; S=starch grain; Sy=synergid; VV=vacuolus

Plate 1 The development of Antennaria type gametophyte

1. Uninucleate embryo sac, the nucleus was irregular, no degenerated cells in micropylar end; 2. Part of Fig.1 with anomalistic nucleolus and parallel rough
endoplasmic reticulum; 3. Part of Fig.1 with plastids, mitochondrias, dictyosomes and ribosomes etc.; 4. Part of Fig.1 with concentric twisted rough
endoplasmic reticulum, ribosomes and lipid droplet etc.; 5. The nucleus of two-nucleate embryo sac in micropylar end with abundant organelles; 6. The nucleus
of two-nucleate embryo sac in chalazal end; 7. Part of Fig.5 with meshy rough endoplasmic reticulum, plastids, mitochondrias and ribosomes etc; 8. One
nucleus of four-nucleate embryo sac in micropylar end with many organelles such as plastids, mitochondrias, endoplasmic reticulum etc.; 9. Two nuclei of
four-nucleate embryo sac in chalazal end with many organelles such as plastids, mitochondrias, endoplasmic reticulum and dictyosomes etc.; 10. Part of Fig.9
with tubal endoplasmic reticulum and ribosomes; 11. Part of Fig.9 with plastids, endoplasmic reticulum and cup-shaped dictyosomes etc.; 12. Three nuclei in
micropylar end of eight-nucleate embryo sac with 2-4 nucleoli; 13. Three nuclei in chalazal end of eight-nucleate embryo sac; 14. Two central nuclei which
were upper and nether pole nucleus of eight-nucleate embryo sac; 15. Part of Fig.13 with plastids, electron-transparent mitochondrias, ribosomes and something
like cell wall; 16. Part nucleolus of Fig.14 with anomalistic karyotheca, the arrows show something like cell wall; 17. Part of Fig.12 with electron-transparent
mitochondrias, lipid droplet and something like cell wall

Plate [ The development of Antennaria type gametophyte

1. Two cells and upper pole nucleus in micropylar end of early period in cellularized embryo sac; 2. Two antipodals of early period in cellularized embryo sac;
3. One antipodal and nether pole nucleus of early period in cellularized embryo sac; 4. One cell which had vacuolizated and were likely to differentiate to egg in
micropylar end of cellularized embryo sac with abundant organelles; 5. Part of Fig.4 with dictyosomes and cisternaes near cell wall.Scale. 6. Part of Fig.2 with
mitochondrias, lipid droplet and endoplasmic reticulum etc; 7. Two cells which had vacuolizated and were likely to differentiate to two synergids in micropylar
end of cellularized embryo sac with abundant organelles; 8. Part of Fig.7 with endoplasmic reticulum and ribosomes; 9. Part of Fig.7 with plasmodesmata; 10.
One cell and part cytoplasm of degenerated synergid in micropylar end of cellularized embryo sac, Filiform apparatus was not formed; 11. Part of Fig.10 with
part cytoplasm of degenerated synergid; 12. The egg which had plastids with starch grains and synergid had form Filiform apparatus in cellularized embryo sac;
13. The egg which had a big vacuole and synergid of late period in cellularized embryo sac; 14. Part of Fig.13 with mitochondrias, endoplasmic reticulum and
ribosomes.

Plate III The development of Antennaria type, Allium odorum type and Polygonum type gametophyte

1. The synergid of late period in cellularized embryo sac, the arrows shows projections; 2. Part of Fig.1 with dictyosomes and cisternaes, cystiform and rough
endoplasmic reticulum and ribosomes; 3. Central cell with obvious nucleolus which had vacuoles; 4. Part of Fig.3 with dictyosomes and cisternaes; 5. Part of
Fig.3 with plastids, small vacuoles and ribosomes; 6. Uninucleate embryo sac which had two vacuoles and the nucleus was in central of Allium odorum-type; 7.
Part of Fig.6 with plastids, mitochondrias and vacuoles; 8. The nucleus of two-nucleate embryo sac of Polygonum-type gametophyte in micropylar end; 9.
Three antipodals which cytoplasm had become degenerated of late period in cellularized embryo sac; 10. Part of Fig.9 with unclear mitochondrias; 11. The
nucleus of two-nucleate embryo sac of Polygonum type gametophyte in chalazal end; 12. Part of Fig.6 with mitochondrias and endoplasmic reticulum etc.; 13.
Part of Fig.14 with plastids which had starch grains, hmitochondrias, parallel rough endoplasmic reticulum, mitochondrias and dictyosomes; 14. Uninucleate
embryo sac of Polygonum-type gametophyte with two degenerated cells in micropylar end.
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