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Aggregation of Pollen Grains in Melilotus indica
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The present paper describes in Melilotus indica the formation of polyads through small exinal
connections and discuss the phylogenetic significance of such cohesions.
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Introduction

Aggregation of pollen grains is variously caused by
sticky viscous pollenkitt material, and the
nonsticky, nonviscous, exinal connections. The
former is common in many angiospermous taxa,
whereas the connections are rarely reported
(Skvarla et al. 1976, Vijayaraghavan & Shukla
1980, Hesse 1984, Takahashi & Sohma 1984).
Cohesion of pollen grains is reported in a few taxa
of Leguminosae, (Mimosoideae, Sorsa 1969,
Niezgoda et al. 1983, Caesalpinioideae, Patel et al.
1985 and only one papilionoid plant—Glycine
max, Albertsen & Palmer 1979). This paper reports
cohesion of pollen grains through exinal
connections in yet another papilionoid
legume—Melilotus indica.

Materials and Methods

Young buds of Melilotus indica All. were fixed in
10% (v/v) aqueous solution of Acrolein,
dehydrated, infiltrated and embedded in
glycolmethacrylate resin. Two micron thick
sections were cut with glass knives. Insoluble
polysaccharides were localized by Periodic
Acid-Schiff's reagent. For SEM and TEM studies,
anthers were fixed in 3% glutaraldehydein 0.2 M
phosphate buffer and dehydrated in acetone

series. For SEM studies, the material was sputter
coated with silver and observed under a Philips
501B microscope. For TEM, the material was
embedded in Epon-Araldite resin mixture:
Sections were cut and observed under Philips EM
300 microscope operated at 60-80 KV.

Results

Pollen grains of Melilotus indica are obtuse in
shape and tricolporate with reticulate surface
sculpturing (figures 1, 2). Pollen association has
been observed through LM and TEM. In LM, the
pollen were connected in small clumps of 2 (dyad),
3(triad), 4 (tetrad) and 6 (polyad). The contiguous
pollen are joined by small connections, which were
PAS positive comparable with exine layer (figure
3).

TEM studies reveal well differentiated pollen
wall comprising thick exine and thin intine layers.
The exine is further divisible into sexine and
nexine. The former is differentiated into tectum
and closely spaced columellae that are short and
thick. The nexine comprises massive nexine 1 and
nexine 2 (figures 4, 5). The small exinal connections
are composed of tectal layers of two adjacent
pollen grains. The columellae and nexine layers of
the cohesed pollen grains are clearly demarcated at
the point of connection (figure 5).
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Fig. 1-3 Melilotus indica. 1, Scanning electron micrograph of the dehisced anther locules with pollen grains (pg) and endothecial
thickenings (en). ( x 1280); 2, A pollen grain enlarged to show reticulate exine (SEM x 5,000); 3, Section of an anther locule stained
with PAS reagent to show clumps of pollen grains (LM x 480)
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Figures4-§ Melilotus indica. 4, Transmission electron micrograph of two contiguous pollen grains at vacuolate stage toshowa
small exinal connection (arrow) ( x 5,800); 5, Exinal connection magnified to show common tectal layer (t) between the pollen
grains. The columellar layer (co), nexine I (n,) and nexine 2 (n) are noteworthy ( x 38,280)
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Discussion

The cohesion of pollen grains can take place by two
different physical means—(i) either through
cohesion of the tectum (simple cohesion) or (ii)
through connecting wall bridges (crosswall
connections) (see Skvarla et al. 1976, Takahashi &
Sohma 1984). In M. indica (present study) the
pollen grains represent simple cohesion where
only tectal layers of adjacent grains fuse through
the small exinal connections. The occurrence of
these connections is an unusual feature in
Papilionoideae (Albertsen & Palmer 1979). The
differentiation at tetrad period between the
developing microspores of a common primexine
layer might account for simple cohesion of grains
(Knox & McConchie 1986).

Sorsa (1969) classified the pollen characters of
many taxa belonging to the Mimosaceae and
reported cohesion of pollen grains into tetrads,
octads and polyads. Our observation on M. indica
supports his contention.

The compound pollen grains represent a
phylogenetic level higher than individual grains name-
ly monads (Walker & Doyle 1975, Walker 1976).
In M. indica where the flowers are minute with a
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small stigma, two ovules per ovary and low
pollen-ovule ratio, the cohesion of pollen grains in
small clumps (2-6 grains per clump) may account
for the simultaneous transfer of many pollen
grains. The polyads of this taxon when viewed in
this context appear significant. Such cohesion of
pollen grains through exinal connections is no
doubt rare and known only in a few taxa (Graham
etal. 1980, Patel et al. 1983). The cohesion of many
pollen grains in the anther locules of M. indica
(present study) is interesting since this is a
self-pollinated taxon and does not involve the
external agencies which aid cross-pollination. In
other families the cohesion of pollen is associated
with external agencies like moth, butterfly and bat
which are the pollinators (Cruden & Jensen 1979).
Whether the polyads of M. indica represent a
revival of ancestral character in extant taxa to
ensure successful self-pollination will be known
when many genera with aggregated pollen are
studied in depth.
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