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Investigation the structure of vegetative organs and development of
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Abstract. Pimpinella anisum L. belongs to Apiaceae family. The samples of vegetative and reproductive organs at
different stages of development were gathered and investigated by cell-histology methods. The investigation of the
anatomical structure of vegetative organs showed that the secretory ducts are arranged between the parenchymal
tissues of the leaf. Section of flower buds revealed that anthers had 4 pollen sacs, the division of pollen mother cell
was of the simultaneous type, microspore tetrads were of tetragonal type and the tapetum layer was secretory. The
study of the ultrastructure of pollen grains with SEM showed that they had 3 pores. The ovary was found to be two-
chambered and two-carpeled; the ovule to be anatropous and to have one membrane. In embryogenic investigation
it was found that the embryos were globular, cotyledonary and torpedo-shaped and the transition between globular
embryos to cordate embryos was found. The vegetative organs were observed to have the general structure of
dicotyledons. The development patterns of ovule and embryo sac follow the Polygonum type. Tetrahedral
microspore tetrads were observed. The ultrastructure of pollens was found to be similar to those of Smyrnium, a
genus of Apiaceae family. All stages of embryogenesis were covered in this study.
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Fig. 1. Transverse section of primary root (R.h.I: Root hair layer, Par: cortex Paranchyma, En: Endoderm, Per:

Pericycle, Phl: Phloem, Xyl: Xylem). Magnified by 768x.
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Fig. 2. Longitudinal section of root end (G.M: Ground Meristem, Ct: Cortex, Qc: Quick center, Cal: Calyptrogen, Rc:

Root cap, Vc: vascular cylinder). Magnified by 768x.
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Fig. 3. Transverse section of stem (Ep: Epiderm, Cu: Cuticle, Tri: Trichome, Par: Paranchyma cortex, Col:
Collenchyma, Xyl: Xylem, Phl: Phloem, Ca: Cambium). Magnified by 768x.
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Fig. 4. Transverse section of leaves (L.E: Lower Epidermis,U.E: Upper Epidermis, Vb: Vascular bandle, Tri:
Trichome). Magnified by 1920x.
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Fig. 5. Transverse section of leaves (a: Main vein, b: Secondary vein). (Col: Collenchyma, Sc: secretory conduct, Phl:
Phloem, Xyl: Xylem, Cu: Cuticle, Sp: Spongy parenchyma, Pp: Palissadic parenchyma). Magnified by 768x.
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Fig. 6. Transverse section of anther; P.P.C: Primary Parietal Cell, P.S.C: Primary Sporogenous Cell. Magnified by
1920x.
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Fig. 7. Transverse section of anther; Ep: Epiderm, En; Endothecium, T.S: Tapetum Secretory, Pmc: Pollen mother Cell.
Magnified by 1920x.
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Fig. 8. Transverse section of anther; Tet: Tetrad, T.S: Tapetum Secretory. Magnified by 1920x.
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Fig. 9. Transverse section of anther (a: Immature pollen, b: Mature pollen, c: dual-core pollen grains). Magnified by
1920x.
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Fig. 11. Longitudinal section of flower: Sti: Stigma, Sty: Style, T.T: Transmitting Tissue, Ov: Ovary: Sc: Secretory
conduct. Magnified by 192x.
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Fig. 12. Transverse section of ovary (a: undifferentiated ovule, b: Immature Ovule), (Ov: Ovary, L. Ov: Ovary Lodge,
P.O: Ovule Primordium, Teg: Tegument, O: Ovule). Magnified by 768x.

Ch

Nu

A b gl g 1 F e M eKass S iIN 5y 5 :NU GV L o, :Ch eoT:.u.ngxénﬂanﬂggtwﬁ&:ép&@-wp
VX oL 5

Fig. 13. Mature unitegmic ovule with its components; Ch: Chalaza, Nu: Nucellus, In: Integument, Mi: Micropyle, F:
Funiculus. Magnified by 768x.
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Fig. 14. Transverse section of ovary; Nu: Nucellus, E.A: Egg Aparatus, E.S: Embryo Sac, En: Endothelial, S.N:

Secondary Nucleus. Magnified by 768x.
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Fig. 15. Longitudinal section of seed (a: Globular embryo, b: The transition from globular embryo to cordate embryo)
(S: Suspensor, H: Hypophysis, En: Endosperm). Magnified by 1920x.
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Fig. 16. Longitudinal section of seed (a: Cotyledon embryo, b: Torpedo-shaped embryo) (Cot: Cotyledon, P.R.M: Root
Pro-Meristem, P.S.M: Stem Pro-Meristem, Hy: Hypocotyle). Magnified by 1920x.
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