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circlet of stiff hairs around the anus that serves to hold the
honeydew droplet while it is being imbibed by the ant. Wilson also
notes the fact that as ants do not usually attack and eat their
homopteran associates this is evidence in itself that behavioural
evolution has occured which accomodates them to the mutualism. The |
mode of soliciting honeydew is essenti~1ly the same as that used to f
initiate regurgitation within the colony, but as Wilson says, the ‘
fact that it is directed at such alien artni( < seems to indicate
the existence of a second major behavioural adaptation ¢n the part of
the ants., It has also been establisned that workers of at 1o°.°
7 ; some species carry their homopteran guests to the approptiate part of
8 ; the foodplant, and at the correct stage of the trophobionts development. g
Wilson also notes that it is only members of the three phylogenetically )
most advanced ant subfamilies, the Myrmicinae, Dolichoderinae and the ‘
Formicinae, that attend Homopterans. f
A1l the above points mentioned by Wilson equally apply to the ant/ ‘
lycaenid association. Where the homopterans have developed mechanisms ;
to hold the honeydew droplet while it is being imbibed by the ants, the
lycaenid larvae have developed glands to produce large quantities of
secretion. The ants also do not usually attack and eat their lycaenid
associates and their mcie of soliciting honeydew is also essentially ;
ke the same as that used to initiate regurgitation within the colony. The X
. g ant workers also carry the lycaenid larvae to the appropriate parts of
the foodplant at the correct stage of the trophobionts developmerit. In
= addition these lycaenid larvae are also only associated with members of
; . the three phylogenetically most advanced ant subfamilies, mainly the
. ‘ Formicidae and the Myrmicinae and to a lesser extent the Dolichoderinae.
Wilson (1971) says with trophobiosis as the origin of the association

73 .

e between species, the « arms of symbiosis which are more subtle and
e inyolve a closer co-aa, = Liun of species concerned, could have evolved.
il ‘ It should be pointed out that most of the adaptations shown by the

lycaenids are also widespread in other myrmecophilcus insects. The
pheromone trail following of 4. dentatis larvae can be found in several
other insect orders and families, including Thysanura, Diplopoda,
Staphylinidae, Histeridae, Phoridae and Limulodidae. The honey-gland

of the lycaenids probably has its equivalent in the appeasemenc gland of
soime staphylinid beetles (see p. 111). Even the production cf the
volatile secretion that mimics the brood pheromone of the host ant has
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6. SUMMARY

A study was made of the histology of the glands an<d organs of seven
lycaenid species, Leptomyrina hemningi (Dickson) (Theclinae), Spindasis
phanes (Trimen), Foecilmitis lycege. s (Trimen), Alceides dentatis
(Swierstra) (Aphaeinae) and Euchrysops dolorosa (Trimen), Lepidochrysops
itgnota (Trimen), Anthene definita Butlar (Lampidinae). The glands and
organs were discussed in the context of what had been reported in the
literature. The honey-gland and perforated cupolas appear to be

derived from setae, both consisting nf two cells, the tormogen cell
forming the duct and the trichogen cell the secrcting unit. There are
two types of tubercle, the more developed one curving over the honey-
gland and offering mechanical protection and in some species having a
communicatory function. The function of the less well developed tubercle
is unknowr and appears to be undergoing reduction in some species.

The life histo-ies o>f a number of species of lycaenid were studied

and it appears that tney fall into three distinct biological groups.

The larvae of the first group are entirely phytophagous and feed on
lichens (Thallophyta), are protected by long hairs, have no tubercles

or honey-giands and are not dependent on ants. The larvae of the second
group are mainly carnivorous feeding on Homoptera and the brood of ants,
or on the regurgitations and excretions of both. They do not possess
either honey-glands or tubercles, but the perforated cupolas of certain
species appear to produce a volatile secretion which induces their host
ants to carry them into their nests. Some species are dependent on ants.

The third group are mainly phytophagous feeding on Angiosperms
(Embryophyta) and they all appear to have at one stage possessed both
honey-gland and tuberclies, although both or either may now be lost.
Certain species have become carnivorous or partly carnivorous and a
number have become dependent on ants,

Larvae from this third group with different behavioural and feeding
habits were investigated to determine whether their associations with
ants were mediated by chemical signals. Two associations in which the
larvae are dependent on ants were chosen; these were Aloeides dentatis
(Swierstra), dependent on Acantholepis capensis Mayr and Lepidochrysops
tgnota (Trimen), deoendent on Camponotus niveosetosus Mayr. The third

lycaenid species studied, Euchrysops dolorosa (Trimen), was not dependent
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B. Abdominal extract
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Retention Time Relative Retention Time Are2
523 0.307 191694
2 R 0.424 127566
823 ' 0.482 505875
930 0.545 249559
969 0.567 36978

1123 0.660 76957
1183 0.694 535557
1277 0.748 23721
1357 0.795 192322
1385 0.813 112425
1437 0.843 227848
1456 0.855 173124
1511 0.887 340035
1584 0.930 360992
1627 0.955 408679
1656 0.972 302957
1707 1.000 216566
1745 1.022 284195
1795 1.05¢ 495003
1827 1,070 626378
1885 1.105 284263
1946 1.140 123111
1990 1.168 1781115
2051 1.204 - 288180
2111 1.243 173442
2161 1.268 1290944
2237 1.310 14538
2336 1.370 40204
2553 1.500 1622537













Appendix III

Early Stages of Lepidochrysopc tgnota (Trimen)

(2) Egg

Laid singly on the buds and flowers of the foodplant. The eggs are
pale greenish-white in colour. They are 0.6mm in diameter by 0.3mm in
height. The micropyle is slightly concave, from which radiate a net-
work of raised ribs. The eggs take from 4-6 days to hatch,

(b) Larvae

1st instar. On eclosion it is 0.9mm in length, growing to about
1.7mm in 4 days. The head is brown and the body whitish, covered with
translucent setae, The pruthoracic and suranal plates are greyish-
brown. Both hcney-gland and tubercles are absent. Tne caterpillars
usually feed by boring in to the calyx of the flowers and feed on the
young seeds (achenes).

2nd instar. It grows to 2.5mm in 4 days. The head is brown and the
body is yellowish-white., The honey-gland is present but the tubercles
are ahsent, The caterpiliar feeds in a manner similar to the first
instar. There are 4 achenes in each calyx a.ud they appear tc be able
to supply sufficient food both to the first and second instars. Neither
instar leaves the protection of the calyx.

3-d instar. It grows to aoout 3.5mm in length. The head is brown
and the body yellowish-white. The honey-gland is prcsent and Tunctional
but the tubercles are uhsent, Soon after the second moult the larva
will leave the calyx, where it has spent its first two instars, and
venture on to the surface of the plant. If not immediately discovered
by the host ant, the larva will actually wander off its foodplant. The
larva is eventually discovered by the hosc ant and carried into the ants'
nest, where it will spend the remainder of its life cycle. The larvae
feed on ant pupae and occasionally larvae. The duration of the instar
was not recorded as all the larvae had died or had been used for
experiments before the moult into the final instar.

4th instar. Not recorded.
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2, Lepidochrysops ignota (Trimen)

A. Thoracic area

- IR R

Retention Time Relative Retention Area %
Time
814 0.494 15470 1.5
1108 0.672 18840 1.7
1176 0.714 13404 1.2
1456 0.882 45618 4.1
1508 0.914 69211 6.2
1650 1.000 247991 22.3
1774 1.075 516810 46.7
1814 1.098 180930 16.3
1108274 100.0
B. Honey-gland and surrounding area
Retention Time Relative Retention Area %
Time
814 0.492 13200 1.4
1110 0.673 14670 1.6
1176 0.713 12800 1.4
1458 0.881 48818 5.3
1507 0.913 81559 8.9
1654 1.000 157704 - 17.2
177¢ 1.072 5879339 64,2
916690 100,0




2, Leptidochrysops ignota (Trimen)

A. Thoracic area

Retention Time Relative Retention Area %
Time
814 0,494 15470 1.5
1108 0.672 18840 1.7
1176 0,714 13404 1.2
1456 0.882 45618 4.1
1508 0.914 69211 o
1650 1.000 247991 22.3
1774 1.075 516810 46.7
1814 1.098 180930 16.3
1108274 100.0
B. Honey-gland and surrounding area
Retention Time Relative Retention Area 4
Time

814 0.492 13200 1.4
1110 0.673 14670 1.6
1176 0.713 12800 1.4
1458 0.881 48818 5.3
1507 0.913 81559 8.9
1654 1,000 157704 17.2
1776 1.072 587939 64,2
916690 100.0
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