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interstitial injury and matrix remodelling in addition to
their myocytotoxic actions’. It would seem that EMF
results 1n those instances where the interstitial injury
and response of the cardiac fibroblasts overwhelm
tnjury to the myocardial cell and/or the microcirculation.
Figure 2 summarizes the pathways through which a
morphologic picture of EMF could result from diverse
causes.

In conclusion, 1t 1s suggested that EMF is an
interstitial disease and that the cardinal feature is
abnormal stimulation of cardiac fibroblasts leading to
enhanced collagen synthesis. REntry of trophic factors
into the interstitium could be mediated by injury to the
microcircuiation and alterations in permcability. Myo-
cytolysis seen in EMF is a minor component and could
be caused by a combination of entrapment by fibrosis
and toxicity by the same factors which produce the
interstitial injury,
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When the members of a colony of the primitively
eusocial wasp Ropalidia marginata were removed from
their nests and introduced into a cage containing an alien
colony, the resident wasps in the cage treated different
classes of introduced animals differently, The young (<8
days old) introduced animals were allowed to join the
resident colony without any aggression.” The queer
amongst the introduced animals was immediately
attacked and killed. Of the remaining animals, some
were killed depending on how much time they had spent
away from their natal nests before introduction. These
results sugpest that aggression may be directed towards
aliens based on the perception of reproductive threat
from them.

Roraripia MarGiNATA (Lep.) (Hymenoptera: Vespidac)
is a primitively eusocial Polistine wasp abundantly
distributed in peninsular India. New colonies are

initiated, throughout the year, by one or a group of

female wasps. Even in the latter, only one individual
luys eggs while the remaiming work towards building
the nest, brood care and foraging. Daughters who
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eclose from these nests may either leave to found their
own new single or multiple foundress nests or may stay
back and take on the role of workers. Although there is
only one queen at any given time, queen replacements
ar¢ common so that workers, both in pre-emergence as
well as in post-emergence colonies, have opportunities
to take over their colonies as replacement queens. The
colonies are perennial so that workers eclosing at any
time have more or less equal opportunities to become
reproductives either in newly founded colonies or in
their natal colonies!-2.

A question of obvious interest is why so many R.

marginata fcmales work in someone else's nest rather
than start their own solitary foundress nests? The three
main factors that might select for such worker
behaviour over solitary nest founding, suggested in the
literature, have to do with a) opportunities to rear
brood more closely related than one’s own offspring 4,
b) parental manipulation of some individuals into sub-
fertility®®, and c¢) mutualistic interactions between
indtviduals with or without high genetic relatedness to
harness the ¢cological advantage of group hiving”.

Polyandry (multiple mating by qucens) and senal

polygyny (queen replacements) reduce worker-brood
genctic relatedness to such an extent in R, marginaid
that the worker strategy could not possibly be selected
because of opportunity to rear very closely related
brood® ™! There is some pre-imaginal caste-buas but at
Jeast 50%% of eclosing females are potentially capable of
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developmg their ovaries and inttiating their own
solitary foundress nests' 212 5o that parental manipula-
tion cannot provide a satisfactory solution to this
problem. The mamn factor to select for the worker
strategy over the solitary foundress strategy in R.
marginata therefore may be the ‘hope' that today's
worker may become tomorrow's queen via a queen
replacement? **, The probability that a given individual
would become a queen in her life time would of course
depend on who her nestmates are who may be awaiting
the same opportunity. The strategies that individual
wasps must adopt to work for the welfare of the colony
but at the same time maximize their chances of
becoming the next queen may thus be viewed as a form
of mutualism. It is of considerable interest in this
context that, non-nestmates (presumably unrelated
individuals) frequently land on pre-emergence colonies
and occasionally on post-emergence colonies. It 1s of
even greater interest that such non-nestmate tntruders
are sometimes repelled very aggressively but appear to
be accepted without any apparent aggression at other
times (unpublished observations). These observations
have prompted us to investigate the mechanism and
ex{ent of nestmate discrimination by R. marginata
females.

Laboratory expenments have shown that female
wasps can discriminate between nestmates and non-
nestmates even outside the context of their nests
provided both the discriminating as well as the
discrirninated animals have been exposed to at least a
fragment of their natal nests and a sub-set of their nest
mates and have thus had the opportunity to learn
and/or acquire the appropriate nestmate discrimina-
tion cues'’. When non-nestmate wasps were introduced
into laboratory cages containing 4 colony, the
introduced wasps which were & days old or less were
allowed to join the resident colony. Amongst the older
introduced animals, some of which were close genetic
relatives of the resident animals, none were allowed to
join the ¢olony but nor were any killed either. In one
experiment, some of the animals belonging to the
resident colony left their colony and cooperatively
founded a new colony, in the same cage, along with
some of the introduced animals'®*7. In all the experi-
ments described above, the animals used were 1solated
immediately after their eclosion and thus deprived of
any social experience.

To better simulate the landing of non-nestmate
animals onto natural colonies, we introduced all
members of a natural colony (so that the introduced
amimals had normal social expertence) into a laboratory
cage containing an unrelated colony. The procedures
used for generating colonies for the experiments,
mtroducing animals and observing the consequences,
have been described in detail elsewhere!®'7, The most
striking result of this study was that the queen amongst
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the introduced animals was selectively attacked,
dismembered and kiled within a3 few hours of
introduction. Almost all the aggression by the resident
animals was directed to the alien queen as long as she
was alive. Although we repeated this experiment thrice,
it 1s a pity that this singular behaviour could not be
reconfirmed. In one of the other experiments the queen
died a day before the introduction and in the other, no
clear queen could be discerned among the introduced
animals.

Of the 34, 19 and 28 animals introduced in the three
experiments respectively, 2, 6 and O respectively were
accepted, 2, 4 and 7 respectively were killed while the
remaining were allowed to live in the cage without
either being killed or being accepted onto the residenmt
animals’ colony. As in previous experiments?® 17 all the
accepted animals were Jess than 8 days of age. But what
was the cnterion used for seleclively killing certain
animals? We asked if the behavioural profile of an
introduced animal in its natal nest before the
experiment somehow affected its probability of being
killed. The behavioural profiles of all animals in their
natal colonies were determined as described elsewhere?s,
before introduction. As in previous studies'® 1% maost of
the time of the wasps was spent in five behaviours
namely, sit and groom, sit with raised antennae,
walking, in cells and absent from nest. Using the
proportion of time spent in each of the five behaviours
in their natal nests as independent variables and being
killed or not being killed after introduction as the
binary dependent variable, we performed a logistic
regression analysis, as described elsewhere!?:13 to ask if
the time budget of an animal in its natal colony
influenced its probability of being killed in the cage it
was Introduced into.

The only statistically significant logistic regression
coefficient was negative and was the one associated
with the proportion of time spent in being absent {rom
nest (Table 1). What this means of course 15 that
introduced animals that had spent a high proportion of
their time away from their natal nests had a low
probability of being killed while those that spent a high
proportion of their time on their natal nests had a high
probability of being killed, when introduced into a cage
containing an alien co¢lony. A similar result was
obtained when we divided the introduced animals into
three classes depending on the proportion of their time
they spent away from their natal nests and computed
the proportion of animals in each class that were killed
(Figure 1). Nearly 70% of the animals that had spent
less than 25% of their time absent from their natal
nests were killed while Jess than 20% of the animals that
had spent more than 25% of their time absent from
their natai nests were killed.

The ultimate (evolutionary) advantage or adaptive
value of accepting young antmals, being singularly
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Table 1.

Logistic regression analysis linking the probability that an introduced wasp

is killed with the proportion of time it had spent being absent from its natal nest
prior 1o introduction

Independent variables tested,
being the proportions of time

Proportion killed

spent by wasps in different Logistic
activities, in their natal regression Standard
nests, prior to introduction coefficients error Z
Absent from nest - 7.04 3.07 —2.20%
Sitting and grooming 2.62 2.24 1.17
Walking 15.46 8.66 1.92
Sitting with raised antennae 1.40 3.1 0.28
In cells 3.91 11.40 0.34
*P<0.05
07 7 development. On the other hand, since nestmate dis-
06 - / crimination in R. marginata is dependent on acquiring
| recognition cues from the nest and/or nestmates??, egg
05 - layers and non-foragers are likely to have the strongest
cues associated with their natal nests and young
04- animals are likely to have the weakest of such cues.
) Directing aggression in proportion to how different
(non-nestmate like) an animal smells might therefore
02 yield the same resulits.
Many studies have been conducted to investigate the
01 acceptance or otherwise of alien conspecifics into social
insect colonies®®~ 7% but to the best of our knowledge,
C . . .
00025 09505 0510 noqel has chused ?t:hthezpossﬂ?llﬁ lnﬂuelnce of pno;
Prooortion of fime abeent from nest social experience of the aliens. The results presented
here and their possible interpretation that we have
Figure 1. Proportion of animals killed in each class. The classes are indicated makes R. marginata a fascinating system to

based on the proportion of their time that the wasps spent in being
absent from their natal nests prior to introduction. The proportion of
ammals killed is not independent of the class to which they belong
(x?=9.05, P<0.05).

aggressive towards an alien egg layer and killing aliens
depending on the proportion of time they had spent
absent from their natal nests 1s probably related to
extent of reproductive competition that resident
animals expect to face from different classes of
introduced aliens. Young animals (<8 days old} are
known to have poorly developed ovaries (unpublished
results) and may still be amenable to being channeled
into non-reproductive roles. The queen among the
aliens clearly presents the greatest reproductive threat.
Among the remaining animals, foragers (who always
happen to be animals that have spent more time absent
from their natal nests) perhaps present less reproductive
threat because foragers tend to have relatively poorly
developed ovaries!®. Besides, animals with a foraging
experience should be preferred partners for new
cooperative colony founding ventures,

The proximate cues that the resident wasps use in
distinguishing potential foragers from non-foragers and
egg layers from non-egg layers among alicns may well
be directly linked to the extent of their ovarian
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investigate the role of mutualism in the evolution of
insect sociality.
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The sterilized explants of sugarcane variety Co 740
dissected under aseptic conditions were cultured onto
sermi solid modified MS medium and incubated for
callusing. Callus pieces were inocnlated onto the same
medium without 2, 4-D for differentiation. The shoots of
6-7 cm height transferred for rooting onto basal half
strength MS liquid medium. 4 to 9 roots of 5-8cm
length obtained in 7 to 10 days. Calluses were obtained in
18 days from inoculation, then differentiated into shoots
in 22 days. The shoots grew in 40-44 days and
subcultured shoots rooted in 7 to 10 days. The complete
plants have been regenerated through organogenesis and
can¢ matured in I months.

SUGARCANE (Saccharum officinarum L) 1s a major
agricultural crop in tropical and subtropical regions of
the world and an important export product in many
developing countries. These countries account for 70%
of the sugar production from sugarcane. The complete
plants of sugarcane variety Co 740 have been
regenerated through organogenesis from the callus
tissues obtained from very young expanding scaly
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leaves. When transferred to soil the regenerated plants
grew satisfactorily and looked morphologically normal
and canes matured in 11 months,

Being a cash crop, sugarcane has profound influence
on the economy of the sugarcane-growing area directly
and indirectly. Proper use of seed material with
particular reference to newly released and notified
varieties of sugarcane has an important vital role in
increasing the yields of sugarcane and its industrial
products. Rapid multiplication of the identified varieties
and large coverage of sugarcane-growing area are
possible only through successful transfer of micro-
propagated plants to field.

Very young expanding scaly leaves of Saccharum
officinarum L. variety Co 740 were dissected from the
tip shoot of 5-month-old plant. The upper leaves were
removed one by one by inserting the scalpel vertically.
Care was taken to ensure that no inner young scaly

leaves are injured. The matenal was rinsed with
Savlon and surface-sterilized with 70% absolute alcohol
and 0.05% mercuric chloride for 1Q minutes followed
by 3 times washing with autoclaved sterilized water
each separately. The initial material thus got ready for
dissecting the expiants. The explants (0.4 to 0.5 cm?)
were dissected under aseptic condition in laminar flow
transfer cabinet and were cultured onto semisolid
modified Murashige and Skoog medium®~* containing
100 mg 1! myoinositol, 3mg 17! 2, 4-D (dichloro-
phenoxyacetic acid) and 10% v/v coconut milk. The pH
of the medium was adjusted to 5.8. All culture vessels
were incubated in dark for 24 h continuously at 26°
+1°C temperature in BOD incubator for callusing.
The- callus pieces were inoculated onto the same medium
but excluding 2,4-D for differentiation. The culture was
kept in fluorescent light for 16h alternated with 8h
dark cycle. The shoots of 6-7¢m height were
transferred for rooting into basal half strength MS
liquid medium containing Smg 17! Na,Fe EDTA%
Roots were obtained in 7 to 10 days after subculturing,
There were 4 to 9 roots of 5 to 8 cm length per plant.

The calluses were obtained onto the MS medium
described earher in 18 days from the date of inoculation
of the explant. The phytohormone 2,4-D was found
very eflective in callus formation. The calluses were
diflerentiated into shoots in 22 days onto MS medium
containing no 2,4-D. The shoots of 6-7cm height
grew in 40 to 44 days after inoculation. When sub-
cultured, the shoots were rooted in 7 to 10 days. The
half strength basal MS fiquid medium with Smg 17!
Na, Fe EDTA was found effective for rooting. The
regenerated plants were hardened successfully in
bamboo basket, earthen pots, plastic bags, etc. The
medium containing sterilized so1l, and vermiculite
mixture in 1:1:1 proportion was found best for plants
survival. 15 to 20 days were required for hardemng.
When transferred, the well-rooted plants completed 70-
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