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Abstract

Memecylon flavescens Gamble is an endangered taxon of Nilgiri region of Western Ghats. Extensive
survey in the study area- Avalanche, Ooty made during 2015-18 has revealed a few interesting aspects about
the sexual reproductive cycle. Fruit setting is substantially very low though profuse flowering occurs.
Flowers are hermaphrodite, actinomorphic, tetramerous, pin type and protogynous, favouring cross-
pollination. Pollen fertility as assessed by Alexander’s differential staining is about 30%. Sections of flower
buds have revealed the infestation by undescribed gallmidge (Diptera: Cecidomyiidae). In 90% of the
flower buds observed, gall midge galleries are seen at various levels in the flower bud, destroying the
reproductive organs by larval feeding. Hence, negligible fruit setting is mainly due to gallmidge infestation.
Protogynous nature and low percent of pollen fertility are added factors aggravating the effect on fruit
setting.
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1. Introduction

The genus Memecylon L. belongs to the family Melastomataceae includes more than 300 species
distributed mainly in the old world tropics (Renner et al., 2007). In India, it is represented by 34 species, of
which 18 species are endemic to Western Ghats and four species are endangered (Gamble 1919, Sivu et al.,
2014). Memecylon flavescens Gamble, is endemic to Western Ghats and categorised under ‘Endangered’
with TUCN 1d-31203. Gamble for the first time described this taxon based on his own collections from
Sispara in 1884 (2133 MSL), Avalanche (2186 MSL) and Kundah in 1885 (2133 MSL). Murugan et al., in
2002 have reported the species from Kothayar and Mahendragiri. Sispara is at present identified under
Mukruthi National Park, while Kothayar and Mahendragiri forest ranges are come under Kanyakumari
Wildlife Sanctuary and Nelli Wildlife Sanctuary respectively. Avalanche has been recognised as reserve
forest area, while Kundah is completely transformed into tea plantations. Since, entry into Sispara, Kothayar
and Mahendragiri is restricted, Avalanche was selected as our study area.

Though Avalanche is categorised under reserve forest area, habitat destruction is continuously
happening by various anthropological interferences. Introduction of wattles in the early part of 20"century
is another major threat to the survival of natural flora (Seshana, 2003). A patch of 40 individuals of
M.flavescens was located, identified, and recorded through extensive survey of the permitted study area
(Fig.1A). Frequent visits to the study area for three consecutive years from 2015-2018 has revealed a few
significant aspects on flowering and fruiting behaviour. Though profuse flowering occurs during November
to February, fruit setting is negligible. Withering of ovaries was noticed before the setting of fruit.
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We could collect only 21 fruits during the tenure of three years of study period. Hence, the present
investigation is an attempt to identify the factors responsible for very low percent of fruit setting by
analysing flower morphology, pollen fertility in addition to histological studies of flower buds of various
stages.

2. Material and Methods
2.1 Histology-flower buds

Flowers/flower buds of various stages were fixed in FAA (Formalin: Acetic acid: Ethyl alcohol) for
48h and transferred to 70% alcohol for preservation. Customary paraffin technique was followed.
Microtome sections were taken at 12-15 pum thick and stained with Haidenhain’s haematoxylin and counter
stained with Orange-G. Photomicrographs were taken with cannon camera using Leitze binocular inverted
microscope.

2.2 Alexander differential staining to assess pollen fertility (Alexander, 1980)
Alexander differential stain was prepared by mixing the following:

Ethanol (96%)-20 ml

Distilled water-50 ml

Glycerol-40 ml

Acid Fuchsin-100 mg

Phenol-5 g

Lactic acid-2 ml

ok wnE

Pollen is dusted on to 1-2 drops of stain on slides and warmed lightly before placing the cover slip.
The cover slip was sealed with fixogum to prevent evaporation. Slides were examined after 15-30 minutes.
Incubation at 50° C for 2-4 h, makes the stain deepens.

2.3 Modified cellophane method using PEG 10,000 in Brewbaker and Kwack’s medium for in vitro pollen
germination (Shashikumar, 2005)

Non-water proof cellophane strips measuring about 2.0-2.5 cm? having a thickness of 0.01 mm were
soaked in nutrient medium containing sucrose (10%), Polyethylene glycol (10%), Boric acid (100 ppm),
calcium nitrate (300 ppm) potassium nitrate (100 ppm) and magnesium sulphate (200 ppm) for 10-15 min.
Soaked each cellophane strip was placed on one side of a clean micro slide. Excess medium was drained
off, using blotting paper. The slide with cellophane soaked in the germination medium was dried at room
temperature. Pollen were dusted uniformly on the cellophane and enclosed in a Petri plates having filter
paper lining on both the plates. The filter paper was moistened with distilled water to provide a 100% humid
environment. The Petri plates were incubated in the dark at 26+2° C for varied periods. After incubation,
the cellophane strip with pollen was stained with a drop of Alexander’s stain. A cover slip, slightly bigger
than the cellophane strip was placed on the slide and sealed with fixogum. The slide was observed under
binocular Leitz microscope to record the percent and to measure the pollen tube length by ocular
micrometer.

3. Results and Discussion

Perusal of literature and consultation of various herbaria (CAL, CALI, DD, FRC, KFRI, MH, PCM,
TBGT) revealed that the species is known by only seven collections viz., Gamble 14,268 and Sivu 65,126
from Sispara, Gamble 16,161 and 16,168 from Avalanche; Gamble 20581 and Mathew PM 34,073 from
western slope of Nilgiri ranges, adjoining Nilambur forests from Kundah and Murugan XCH 12,630 from
upper Kothayar and Mahendragiri forest range. Gamble collections are represented in K, while others are
in TBGRI, except Murugan XCH 12,630 which is deposited in St. Xavier College, Tirunelveli. Duplicate
of the former three collections of Gamble are in CAL and that of the last one is in MH. Based on the status
of preservation and hand drawings of Gamble on the herbarium, Das et al., 2013 have considered the
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Gamble 14,268 herbarium as lectotype. After Gamble, no other collector has reported this taxon from
Avalanche, until we rediscovered in 2013 from the type locality.

3.1 Flower morphology, percent pollen viability and germination

Flowering was observed in only one plant among 20 of almost same age during our first visit to the
study area, 10 plants in the second year, and 6 plants in third year. Variation in the number of plants that
flower in each year indicate the inconsistency in flowering behaviour prevailing in this taxon.
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Figure 1. Memecylon flavescens; A-Google satellite image of the location; B-twigs of the plants
showing normal flower with insect infested flowersarrow marked; C and D-A twig with a flower
and mature fruit.

103



Flowers are hermaphrodite, actinomorphic, pin type, protogynous, blue in colour, in axillary
clusters, shortly pedicellate; calyx 4, companualte, obscurely lobed; petals 4, ovate-orbicular; stamens 8,
epipetalous, filaments 2.5-3.0 mm long; ovary syncarpous, 7-8 carpels, single locule, 7-8 ovules, axile
placentation; berry globose, violet blackish in colour (Figure 1B-D).

1 mm

Figure 2. Flower morphology; A-Section of a flower showing protogynous nature; B-Section of a
flower showing gland on horn shape appendage of the connective; C-Larvae on flower bud.

The protogynous and pin type flower usually favours cross-pollination as pistil maturity occurs
before anthesis and stigma loses its receptivity prior to anther dehiscence (Figure 2A). The filaments are
shorter than style and are folded over in such a way that the microsporangia are facing downwards and far
away from stigma. The connective of the anthers is prolonged at the back to form a characteristic horn
shaped appendage as reported in Memecylon heyneanum (Subramanyam, 1949). Each appendage has a
gland facing the style in bud. Glands are concave in shape and its outermost layer consists of narrow
elongated palisade-shaped cells with conspicuous nuclei and dense cytoplasm (Figure 2B). This looks like
the secretary layer of the gland followed by two to three layers of compactly arranged parenchymatous
cells. Morley (1976) has considered these distinctive connective glands as one of the characteristic features
of the members of Memecyleae. Earlier studies have described these glands as nectary (Burck, 1891,
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Subramanayam, 1949, Venkatesh 1955). However, Buchmann and Buchmann (1981) have characterised
the secretion from the connective glands of Mouriri myrtilloides and concluded that it is an elaiophore
secreting oil rather than nectar as once believed. VVogel (1969, 1971) was the first to describe the presence
of oil glands in the flowers of some families; Melastomataceae is one among them. The stamen elaeiophore
of this nature are unknown in any other taxon of oil producing flowers (Buchmann and Buchmann, 1981).
The glycerides secreted through this elaeiophore can be considered as floral rewards in addition to nectar
and pollen.

The pollen grains were stained with Alexander differential stain (1980) to assess the percent of
fertile pollen. Aborted pollen are more in number, about 40%, which look green in colour, pale reddish
coloured pollen with scanty cytoplasm were also observed amounting to 30%, the remaining 30% of pollen
which are fertile are bright red in colour. Initiation of pollen tube was recorded after 3-31/2 h of incubation.
Maximum pollen tube length of 185 um was recorded after 5 h of incubation. Low percent of pollen viability
was recorded in several other members of Melastomataceae. Low pollen fertility in sexually reproducing
forms may be partly caused by environmental factors as was observed in Miconia pepericarpa, which has
shown 42.4% fertility in one year and 88.8% in the following year (Goldenberg and Shepherd, 1998).
Subramanyam (1942) has observed sterile pollen grains with various stages of degeneration in Leandra
cordifolia, a member of Melastomataceae. In Miconia species (Melastomataceae), partial and complete
male sterility due to the formation of large number of abnormal pollen grains is considered to be related to
apomixis (Goldenberg and Shepard, 1998; Cortez et al., 2012). Abnormal pollen grains leading to pollen
sterility is a common factor that was reported in all the apomictic species of Melastomataceae (Cortez et
al., 2012).

3.2 Histology

Visual observations of flowers revealed two types; greenish violet and brownish-white coloured
buds (Figure 1B). These buds were processed for microtomy. Observations of double stained sections have
shown the occurrence of undescribed gall midge (Diptera: Cecidomyiidae) infestation. Brownish-white
coloured buds are heavily infested, while greenish-violet buds which look healthy, are at initial stages. Thus,
about 90% of the flower buds studied were infested with gall midge and the larvae have damaged the
reproductive parts of the flower bud by vigorous feeding and formation of gallaries (Figure 2C). Large
number of eggs and larvae with gallaries have observed at different levels in the flower bud (Figure 3A-F).
In some flower buds, microsporangia are infected and in others, ovaries. An extreme condition was seen in
some flower buds, that containing only larvae and gallaries enclosed by petals. Malformed anthers were
also noticed in some flower buds because of gall midge infestation (Figure 3B-D). Kolesik et al., 2018 have
observed gall midge infestation of flower buds in Alstoemeria that has led to the malformed flowers; turned
necrotic later. Nearly 80% of the flower buds were infested in these ornamentals plants. Not all the gall
midges are pests. A few beneficial species of gall midge prey on aphids, mites, scale insects, and bark beetle
larvae thereby protecting the plants from other pests. Flower bud, fruit, and seedling feeding Cecidomyiidae
are considered as potential biological control agents to reduce the rate of spread of invasive weeds (Adair
et al., 2000).
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Figure 3. Section of flower buds showing insect infestation and galleries at various levels.

4. Conclusion

Protogynous nature of the flower, low percent of pollen fertility and severe gall midge infestation
are the main factors leading to substantial reduction in fruit production. Habitat loss due to various
anthropological interferences and introduction of wattles in the early part of the 20" century in Avalanche,
study area could be additional factors result in the restriction of propagation/ multiplication through sexual
mode of reproduction.
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