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A Review :

A fresh light on the embryology of Phaseolus aconitifolius Jacquin,
obs.: further evidenceof acriticism of P. Maheshwari (1950), Soueges
and Crete’s (1952), S.C. Maheshwari (1955), Johri (1963), Rembert
(1967a - Ph.d. Thesis, 67b, 69, 71), Bhasin (1971) and Deshpande and

Bhasin (1974)
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he embryology of the Papilionaceaeisfull of interest.

In thisfamily, so well characterized by the structure
of its flower and fruit, the degree of homogeneity is
apparently so great that the systematists hesitatesin setting
thelimitsof thevarious generawithin thefamily. However,
from the embryogenic point of view these genera can be
as clearly distinguished as those of the Papaveraceae.
The Papilionaceae has long been an object for
embryological studieson account of considerable variation
that exist in the mode of embryonal development so much
so that even two different Megarchtypes may occur in
the same species as is reported by Rau (1954) in
Desmodium laevigatum (Hedysareae), Goursat (1969)
in Astragalus glycyphyllos (Astragaleae) and Baptisia
austrlis (Podalyrieae). However, Salgare (1973, 74a, 76d,
e, 97¢, 2006€e) has observed three different Megarchtypes
in Phaseolus aconitifolius (Phaseoleag), out of these
three, the first two could be placed in Soueges’ and Crete’s
(1952) embryogenic classification (category A, and C,
of Soueges and Crete’s, 1952; Salgare, 1973, 74a, 76d,
e, 97¢, 2006€), but the third could not be accommodated
in their system and seemsto be atype by itself (Salgare,
1973, 74a, 76d, e, 97¢, 2006e). This proves that Soueges’
and Crete’s (1952) embryogenic system of classification
is not perfect and needs it’s revision. It should be pointed
out that Bhasin (1971) and Deshpande and Bhasin (1974)
did not trace out such embryonic developments in P.
aconitifolius. Thisprovestheir superficial and miseading
observations.

Megasporogenesis culminates with the production
of megaspores. Maheshwari (1945a, b) and Cave (1953)
both relate the importance of gametophyte studies in
angiosperms. Since  megaspore  produce
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megagametophytes directly, production and position of
megaspore must be significant not accidental.
Megasporogenesis is initiated in most Papilionaceous
species by the development of an archesporium
hypodermally oriented in the nucellus. In Papilionaceae
archesporium, whether multi-cellular or uni-cellular, is
characteristically hypodermal. Roy (1933), Samal (1936),
and Rembert (1969) consider a few cases of sub-
hypodermal archesporial development in Papilionaaceae,
but al other cases appear to be doubtful, including report
of Cooper (1938) and Paul and Datta (1950). In addition
to the uni-cellular male archesporium, bi-cellular
archesporium was also noted by Salgare (1974a, 75c¢, 76€)
in P. aconitifolius. However, Bhasin (1971) and
Deshpande and Bhasin (1974) were not aware of bi-
cellular male archesporium again provestheir superficial
and misleading observations.

The megasporocyte undergoes meiosis | to form a
dyad. Meiosis || proceedsin both members, which results
in the formation of amegaspore tetrad which isageneral
feature of Papilionaceae. A generalized or hypothetical
(ancestral) pattern may be postulated as consisting of four
megaspores in linear arrangement. In P. aconitifolius a
linear megaspore tetrad, in addition to T-shaped tetrads
were also present (Salgare, 19744, 75c¢). However, Bhasin
(1971) and Deshpande and Bhasin (1974) were unaware
of a linear tetrad of megaspore again proves their
superficial and misleading observations.

Any one of these megaspores has equal potential
for maturing into amegagametophyte. Depending on the
number of megaspore nuclei taking part in the
devel opment, the megagametophytes of angiosperms has
been classified into three main types: monosporic, bisporic
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and tetrasporic (Maheshwari, 1950; Johri, 1963). In the
first only one of the four megaspores, in the second two
megaspore nuclei, and in thethird all the four megaspore
nuclei take part in the development of the
megagametophyte. However, in Phaseolus aconitifolius
three of the four megasporestake part inthe devel opment,
whilethefourth one remained non-functional . Such atype
of megagametophyte should be regarded as a class by
itself — trisporic development (Salgare, 1974a, 75a, c, f,
76e, g, 80a, 974, ¢, 2000, 06b, d), [ Trisporic development
was also recorded by Salgarein Cyamopsis psoralioides
in 1975a, g, 76h, 80a, 97a, 2000, 06b, d and in Sesbania
aegyptiaca in 1974b, 76a, b, i, 80a, 97a, 2000, 06b, d]
since it is not, even mentioned by Maheshwari (1950)
and Johri (1963) in the classification of the
megagametophytes of angiosperms. This proves that
Maheshwari’s (1950) and Johri’s (1963) system of
classification of the megagametophytes of angiosperms
is imperfect and misleading. Bhasin (1971) and
Deshpande and Bhasin (1974) again failed to trace out
trisporic development in Phaseolus aconitifolius. At the
sametime it should be pointed out that thereis no place
for thetrisporic development in the system of megaspore
tetrad patterns formulated by Rembert (1967a - Ph.D.
Thesis, b, 69, 71) for Papilionaceae, further proves that
an imperfect and misleading system of Rembert (1967a-
Ph.D. Thesis, b, 69, 71). Indeed we can no longer afford
to adhere to any theory simply because it is widely
accepted, its author famous, or because the printed page
impresses us.

In Phaseolus aconitifolius at one instance the
superimposed twin megagametophytes was noted. In that
case, the chalazal end two megaspores showed
potentiality and each one develop up to two-nucleate
megagametophyte stage (two juxtaposed megaspores of
an inverted T-shaped megaspore tetrad) and two
degenerating micropylar megasporaes (two superposed
megaspores) indicate their origin from an inverted T-
shaped megaspore tetrads (Salgare, 1974, 75c-f, 76a-c,
77, 80a, b, 2003). They are supposed to act as a single
unit at maturity - bisporic devel opment. It should be noted
that this bisporic development entirely differ from those
of Rembert’s (1969 — Patterns VIII, 1X, X) and hence
form type by itself. This again proves that the system of
megasporetetrad patternsformulated by Rembert (1967a
- Ph.D. Thesis, b, 69, 71) for Papilionaceae is imperfect
and misleading. This also proves the failure of Bhasin
(1971) and Deshpande and Bhasin (1974) who could not
trace out bisporic development in P. aconitifolius,
indicating again their superficial and misleading
observations. It should be pointed out that all previous
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reports of bisporic development in Leguminal eshave been
challenged by Maheshwari (1955). However, the
extensive work of Salgare (1973, 74, 75b-g, 76a-c, €, 77,
80a, b, 2000, 2003) proved that bisporic development
does occurs in Leguminales and the challenge of
Maheshwari (1955) isnot justified.

At another instance in Phaseolus aconitifolius, the
left hand side of the megagametophyte of the
superimposed twin megagametophytes, devel oped up to
the four-nucleate stage, one at the micropylar end and
two at the usual position of the polar nuclei, while the
fourth at the chalazal end which developed into asingle
antipodal cell. Eight-nuclei could be counted in the right
hand side of the megagametophyte. The egg apparatusis
observed at the micropylar end. However, itsstructureis
different from the egg apparatus of the normal
megagametophyte. Almost at the usual position of the
polar nuclei, two nuclei were found. At the chalazal end
two antipodal cells were formed which were lying side
by side. The left hand side antipodal contains a single
nucleus and the right hand side antipodal was with two
nuclei. Further it can be stated that these superimposed
twin megagametophytes may function as a single
megagametophyte, bisporic development where the egg
apparatus is formed by the right hand side
megagametophyte alone, the combined effortshave been
made by both in the formation of the three antipodals.
Similarly the secondary nucleus will be formed by the
fusion of the five nuclei of this superimposed twin
megagametophytes and at the maturity the partition walls
will be dissolved resultinginto the bisporic devel opment
(Salgare, 1974, 75¢c-¢, 76b, c, 77, 80a, b, 2000, 03, 063, c,
d). Again this provesthat Bhasin (1971) and Deshpande
and Bhasin (1974) could not trace out bisporic
development in P. aconitifoliusindicating their superficia
and misleading observations. This again challenges the
hypothetical argument of Maheshwari (1955).

Yet in another instance the micropylar megaspore
remained non-functional, while the remaining, chalazal
three megaspores functioned and each one developed
further up to forming a bi-nucleate megagametophyte.
Among them the upper megagametophyte of this multiple
megagametophytes was comparatively bigger than the
remaining two and both of itsnuclei werelying at itstwo
poles. The middle megagametophyte was the smallest in
size and both the nuclei were found more or lessin an
oblique fashion. As far as the size was concerned the
lower megagametophyte wasintermediate between these
two and both of its nuclei were in an oblique in line
(Salgare, 19744, 75c¢, f, 76d-e, g, 80a, 2000, 06b, d). It
should be pointed out that Bhasin (1971) and Deshpande
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and Bhasin (1974) could not trace out such multiple
megagametophytes in their studies in P. aconitifolius.
This further proves that Bhasin’s (1971) and Deshpande’s
and Bhasin’s (1974) observations were superficial and
misleading. It should also be pointed out that thereis no
room for this superposed multiple megagametophytes
(trisporic devel opment) in the system of megasporetetrad
patterns formulated by Rembert (1967a - Ph.D. Thesis,
b, 69, 71) for Papilionaceae.

Bhasin (1971) and Deshpande and Bhasin (1974)
also failed to trace out the endosperm haustorium and
the development of the barrier tissue in Phaseolus
aconitifoliusagain provestheir superficial and misleading
observations.
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