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Developmental stages of ovule and embryo sac in Consolida orientalis Schrodinger
(Ranunculaceae)

Abdolkarim Chehregani Rad’, Fariba Mohsenzadeh and Soulmaz Ekhtari

Received 30.01.2014/ Accepted 20.02.2015

Department of Biology, Bu-Ali Sina University, Hamedan, Iran
*Correspondent author: chehregani@basu.ac.ir

Abstract. Although there is extensive literature on different aspects of floral structure and embryology in Ranunculaceae,
the distribution of developmental studies on the family is inharmonic. Studies on some genera are extensive, but others have
been less extensively investigated or some may have remained unstudied. This research is an attempt to study the
developmental stages of ovule in Consolida orientalis. The flowers and buds in different developmental stages were
sectioned at 7-10 pm with a microtome. Staining was performed with hematoxylin and eusine. The sections were studied by
means of a light microscope. Results indicated that ovules are anatropous, bitegumic and crassinucellate. The megaspore
tetrads are linear or nonlinear. The development of embryo sac belongs to the Polygonum type, but the presence of Allium
type was also abundant in other species of this family. On the contrary to the common Polygonum type, the antipodal cells
are large, persistent, and highly polyploid and remain uninucleate. They penetrate the embryo sac under the pressure
provided by postament degenerate in the cellular stage of endosperm.
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Fig. 1. Early stages of ovule development and megasporocyte formation in C.orientalis. A) Ovular primordia are firmed
on abaxial side of ovary wall (Ov) and begin to curve at the early stages. Initiation of integuments (A) starts
simultaneously; B) Ovules are located in two rows; C) Several archeosporial cells are formed at the top of nucellus; D)
One of the archeoporial cells acts as a megasporocyte (mmc) which is situated in the fourth layer. Formation of the
nucellar cap (NC) is visible at this stage. Inner integument of ovule (ii) is visible in this figure and later ones; E)

Division of megasporocyte results in the formation of two haploid cells. Dyad formation is not accompanied by
cytokinesis; F) Linear dyad; G) Horizontal dyad. Scale bar equals 20 pm.
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Fig. 2. Tetrad formation during megarporogenesis in C.orientalis. The layers of nucellar cap increased and integuments

approaches 3/4 ovular body. Various tetrads are observed in this species including linear (A), horizontal (B), T-shaped
(C) and tetrahedral tetrads (D). Scale bar equals 20 pm.
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Fig. 3. Ovule and megagametophyte development in C. orientalis. A) Functional megaspore (FMe) in longitudinal
section; B) Rotation and inversion of ovule and entrance of vascular bundle; C) Vacuolated oosphere cell (large A) and
one of the synergid cells (small A) at the micropylar pole. Giant antipodal cells (Ant) at the chalazal pole (note the
cytoplasmic connections (cyc) between the cells); D) Ovular apparatus with triangle arrangement of an egg cell (ec) and
two synergids (A); E) Polar nuclei (A) are joining together at the center of embryo sac. Scale bar equals 20 pm.
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Fig. 4. Female gametophyte development in C. orientalis. A) Longitudinal section of pear-shaped embryo sac. Note the
formation of micropyle by inner integument. Endothelial layer (1) is stretched along the whole embryo sac. Pay
attention to hypostase (H) and posthament (Ps); B) Pear-shaped embryo sac. Inner integument is involved in the
formation of micropyle. Pollen tube (pt) enters the embryo sac when antipodal cells are located at its center; C)
Formation of zygote (Z) together with cytoplasmic inclusions (cyc). Antipodal cells are permanent and remain after
double fertilization and then degenerate; E) Apical cell (ac) and basal cell (bc) of proembryo and movement of

antipodal cells toward the center of embryo sac; F) Close view of stigma (st) with presence of one-celled trichomes (A)
on the outer surface of ovary; G) Ovary showing ovules and stigma. Anthers are also visible. Scale bar equals 20 pm.
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