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INTRODUCTION The present study was, undertaken to study different 

aspects of the embryology of T. heyneanus, with a view 
The embryology of mistletoes is very interesting. 

to understand the set of responses that allow it to adapt as Many genera have been investigated that have revealed 
an aerial hemi-parasite on specific host plants. interesting features, such as absence of normal ovules, 

extension of embryo sacs into different parts of style and 
MATERIALS & METHODSstigma and formation of composite endosperm. 

Embryological investigations of members of family 
Floral buds, open flowers, pollinated flowers and Loranthaceae are extensive. These include the works of 

fruits were collected at different stages of development Rauch (1936), Schaeppi & Steindl (1942), Maheshwari 
& Singh (1952), Singh (1952), Johri et al. (1957), and fixed in Formalin-acetic alcohol (5ml formalin, 5 ml 
Narayana (1955, 1956, 1958a, b), Prakash (1960, 1961, glacial acetic acid and 90ml 70% alcohol) for 24 hours, 
1963), Johri & Prakash (1965) Dixit (1958a, b, 1961), before processing. When the material floated, suction 
Raj (1970). In spite of these, many species including 

was applied to remove air from it. Dehydration was 
Taxillus heyneanus have remained uninvestigated.
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ABSTRACT

Keywords :  

Embryology of Taxillus heyneanus (Schult.f.) Danser [Syn.: T. bracteatus (Heyne ex Roth) Tieghem], a member of 

the family Loranthaceae, has been studied. Anthers are tetrasporangiate. Male archesporium is hypodermal and 

consists of a row of 8-10 cells. Anther wall development is of the Dicotyledonous type. Anther wall consists of single 

layers of epidermis, endothecium, middle layer and glandular tapetum. Microspore mother cells undergo meiosis and 

form tetrahedral and decussate microspore tetrads. Cytokinesis is of the simultaneous type. The ovary lacks normal 

ovules. There is no placentum or mamelon in this plant. Female archesporium is multi-celled and subepidermal. 

Hypostase exists below the megaspore mother cells. Megaspore tetrad is linear; the chalazal megaspore is functional. 

Embryo sac development is of the Polygonum type. Embryo sac grows into the stylar canal. Embryo sac is 8-nucleate 

and 7-celled. Endosperm development is of the cellular type. The endosperm is composite.  The zygote undergoes a 

vertical division followed by transverse divisions resulting in a biseriate proembryo which differentiates into an upper 

suspensor and lower embryo proper.

Loranthaceae, Taxillus heyneanus, anther, microsporogenesis, megasporogenesis, embryo sac, 
endosperm, embryo
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Fig. 1 A-H. Stages of anther development and microsporogenesis in Taxillus  heyneanus. A. T. S. young anthers 

showing archesporial cells in the hypodermal region (X200). B. T.S. young anther showing differentiation of wall 

layers (X500). C. T.S. anthers at sporogenous tissue stage (X200). D. T.S. anthers at microspore mother cell stage 

(X200). E. T.S. mature anthers showing complete degeneration of microspores (X 200). F, G & H. Parts of anthers 

showing microspores clumped in tetrads (X 500). Note the presence of remnants of tapetum and fibrous 

thickenings in the endothecium. 
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undertaken in tertiary butyl alcohol in gradual series maturation of microspores. The development of anther 
wall corresponds to the Dicotyledonous type (Davis of 30 %, 50 %, 70 %, 90 % and 100 %. The material was 
1966).  kept for 24 hours in each concentration and with two 

changes. Infilitration was undertaken under a 60 watt Microsporogenesis—The sporogenous cells undergo 

division in all planes resulting in extensive mass of bulb using thin flakes of paraffin wax of 58 - 60º C. The 
microspore mother cells (Figs. 1 C & D). The latter vials were then placed inside an oven at 62º C.  Next day 
undergo meiotic division. Cytokinesis is simultaneous, the material was transferred to petri dish containing 
resulting in microspore tetrads of tetrahedral and 

molten wax. Two or three changes with molten paraffin 
decussate types (Figs. 1 F - H). Microspores remain 

wax were carried out. The material was then kept inside 
clumped in the tetrads and fail to separate (Figs. 1 F, G & 

the oven for 1-3 days depending upon the hardness of the H) and degenerate (Fig.1 E). 
material. It was finally embedded in paraffin wax using 

The microspores are triangular with three slightly 
paper boats. Sections were cut at a thickness of 5-10 μm. 

curved concavo-convex arms. Their wall is smooth and 
Mayers egg albumen was used as an adhesive. The 

uniformly thick. Johri & Praksh (1965) have reported 
sections were stained with Toluidine blue. similar morphology of microspores in Amylotheca 

dictyophleba, Dendrophthoe falcata and Macrosolen 
 OBSERVATIONS & DISCUSSION

cochinchinensis. Four armed pollen grains were 

Structure and development of anther and pollen— observed in Barathranthus, Helicanthes, Lepeostegeres 

Young stamen comprised homogenous mass of and Lysiana. They have recorded that pollen shed at two 
meristematic cells. Soon it differentiated into filament celled stage from the anthers as is reported in 
and anther (Figs. 2 A & B). As the anthers began to Helicanthes, Peraxilla tetrapetala, Tolypanthus and 
become 4-lobed, the primary archesporium consisting of Tapinostemma (Johri & Prakash 1965).
a hypodermal row of 8-10 cells (Fig. 1 A) differentiate in 

Similar observations on anther development and 
each of the 4 lobes extending from the base to the top of 

microsporogenesis in Taxillus heyneanus have also  the anther. The archesporial cells were distinguished by 
been reported in Helicanthes elastica (Johri et al. 1957), their larger size, prominent nuclei and deeply stained 
Nuytsia floribunda (Narayana 1958b), Peraxilla cytoplasm. The parietal layer formed 3 wall layers below 
tetrapetala (Prakash 1960), Lepeostegeres (Dixit the epidermis (Figs. 1B & C). The outermost of these 
1958b), Tupeia (Smart 1952), Atkinsonia (Prakash formed endothecium and its cells developed fibrous 
1961), Amyema miquelii (Dixit 1958a) and Tolypanthus thickenings on their walls. At this time the pollen grains 
(Dixit 1961).  are uninucleate. The cells of the inner most layer 

enlarged and formed the anther tapetum. The cells of Megasporogenesis and Development of Embryo 
middle layers get crushed between the endothecium and sac—The ovary lacks normal ovules unlike other 
the tapetum. Their remnants can, however, be seen even angiospermous plants. Absence of normal ovules is 
in the dehisced anthers (Figs. 2. F, G & H). The known in several other members of Loranthaceae. 
sporogenous tissue comprises 15-20 cells in length and 

Longitudinal section of a young flower bud shows 6-8 cells in width. These are enveloped on the outside by 
narrow stylar canal in continuity with the ovarian cavity. the anther tapetum. 
In older buds, the stylar canal became narrow while the 

Tapetum—The tapetum is glandular, a single layered 
ovarian cavity became broad (Figs. 2 A & B). There is no 

comprising uni-nucleate cells that are rich in cytoplasm. 
placentum or mamelon in the ovary. From the base of the 

The tapetal cells which are at first filled with cytoplasm 
ovarian cavity, multi-celled subepidermal archesporium 

become vacuolated by the time the microsporocytes 
differentiated (Figs. 4 B & C) and gave rise to a massive 

are undergoing first meiotic division. It was observed 
sporogenous tissue. 

that the tapetal cells are uninucleate at the time the 
microspore tetrads are formed. The tapetum shows signs The latter functioned directly as megaspore mother 
of degeneration and is almost absorbed during cells. Just below the megaspore mother cells, 3-5 layers 



Fig. 2 A-H. Stages of megasporogenesis, ovule and embryo development in Taxillus  heyneanus.  A & B. L.S. pistil 

showing stylar canal and archesporium in the ovary (arrow) (X200). C. 2 and 4 - Nucleate embryo sas (X 500). 

D. Embryo sas showing secondary nuclei (X 200). E. Pollen tube with two male gametes in stylar canal before 

entry into embryo sac. F. Embryo sac. Upper red row–egg apparatus and upper polar nucleus, lower red 

arrow–lower polar apparatus and antipodals. G. Heart shaped embryo with unequal cotyledons and long suspensor 

(X 200). H. L. S. heart shaped embryo (X 500). 

150 July, 7 (2)The International Journal of Plant Reproductive Biology 7(2) pp.147-152, 2015



of parenchymatous cells became thick walled and embryo sacs fuses to form a complex mass, called 

differentiated into a cup shaped collenchymatous pad. In composite endosperm, which extends down to the 

the mass of megaspore mother cells, usually basally collenchymatous pad.

situated spore mother cells underwent meiosis and gave 
Embryo—The zygote elongates considerably and 

rise to linear tetrad of megaspores. The chalazal 
undergoes vertical division followed by transverse 

megaspore of the tetrad enlarged and became functional. 
divisions resulting in a biseriate pro-embryo. The latter 

At this time there was wide spread degeneration, of not 
differentiates into upper suspensor part and lower 

only the non functional sporogenous tissue but also of 
embryo proper (Fig. 2G). The pro-embryos from several 

many dyads and tetrads.  The functional megaspore 
embryo sacs grow downward through the style but only 

possessed centrally placed nucleus and a prominent 
3 or 4 succeed in reaching the ovary. The terminal 

vacuole. It enlarged considerably, divided mitotically 
embryonal tier and the suspensor cells attached to it 

and formed 2 and 4 nucleate gametophytes. Embryo sac 
undergo repeated divisions forming club-shaped 

development is of the Polygonum type. Elongation of 
embryonal mass with a broad suspensor. The embryo 

the embryo sac started at the 2-nucleate stage (Figs. 2, D 
that lies close to the collenchymatous pad assumes 

& F). After the 4-nucleate stage, the upper ends of the 
central position in the endosperm due to the basipetal 

embryo sacs elongated more rapidly than the lower and 
growth of the composite endosperm and perhaps coiling 

entered stylar canal. Microtome sections of the style 
of the suspensor cells. The club shaped embryonal mass 

showed the tips of the embryo sacs. The microplyer tip of 
differentiated into two cotyledons which remain free 

organized embryo sac carried the egg apparatus and 
from each other (Figs. 2 G & H).

upper polar nucleus. The former comprised the centrally 
Similar observations on megasporogenesis, placed egg cell and two synergids. The upper part of the 

development of embryo sac, endosperm and embryo egg is pressed between the synergids while the lower 
have also been reported in several other members of the free portion is rounded and it bears conspicuous nucleus. 
family Loranthaceae (Barathranthus, Dendrophthoe The synergids have a prominent nucleus and vacuole. 
falcata, Tapinanthus, Scurrula atropurpuria, Tupeia They are ephemeral and degenerate before fertilization. 
(Smart 1952 and Pienaar 1952)The embryo sac is broad at the apex but is narrow below 

the level of the egg apparatus and continues as a slender 
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