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The teak defoliator, Hyblaea puera: Defoliation dynamics and
evidences for short-range migration of moths
K S S NAIR and V V SUDHEENDRAKUMAR
Division of Entomology, Kerala Forest Research Institute, Peechi 680653, Kerala, India
MS received 17 April 1985; revised 29 August 1985
Abstract. In teak plantations at Nilambur, Kerala, Hyblaea puera Cramer (Lepidoptera,
Hyblaeidae) caused one or two waves of epidemic defoliations between late April and July,
followed in some years by isolated, lighter defoliation between August and November. The
insect was absent at other periods, although with a 3-week life cycle it can theoretically pass
through several generations per year. The temporal and spatial distribution of infestation and
certain behavioural characteristics of populations gave evidence of short-range migration of
newly emerged moths. In a model proposed for population dynamics of H. puera, no diapause
occurs and a residual. non-migratory population exists in natural forests during the nonepidemic period. With the onset of general flushing of teak in February-March. the population
starts building up and when a critical density is reached, migratory behaviour is triggered.
Migration facilitates exploitation of new food sources and escape from larval parasites.
Generally, after one or two epidemics, the population declines due to leaf maturity, natural
enemies and density-dependent food depletion. This cycle of ups and downs, with attendant
transition between migratory and non-migratory phases is repeated every year. If some steps of
the proposed model are confirmed by further study, simple methods could be devised to
manage this serious pest of teak.
Keywords. Teak defoliator; Hyblaea puera; migration; defoliation dynamics; population
dynamics; limiting factors.

1. Introduction
Hyblaea puera Cramer (Lepidoptera, Hyblaeidae) is a well-known pest of teak in India
Though it has been shown that theoretically the insect can pass through at least 14
generations per year, in teak plantations, it is abundant only at certain times of the
year-at Nilambur, for example, from April to June and sometimes also from August to
September (Beeson 1941). Several reasons have been suggested for this difference
between theory and observations. Aestivation in summer and hibernation in winter (in
northern India) have been suspected by Chatterjee (1932) and Beeson (1941). Nair
(1980)stressed the role of natural control factors including climate and natural enemies.
Recently, Vaishampayan and Bahadur (1983) recorded sudden appearance of large
numbers of moths in light traps at Jabalpur, Madhya Pradesh in July-August after
"absolute absence" for a period of at least 6 months. They concluded that the insect
does not breed in the area on any host plant during a period of about 9 months and
suggested that they either migrate or enter diapause as pupae or adults. In a subsequent
study, Vaishampayan et al (1984) showed that in moths caught during the early part of
the season, the proportion of females, the maturity level of the ovary and the fat body
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content of females were higher than in those caught later, indicating the occurrence ofa
migratory phase-"immigration in July and migration in August".
As part of a study on the effect of defoliation on wood increment, we recorded the
intensity and frequency of defoliation caused by H. puera over a period of 4 years, in
study plots laid out within teak plantations. These data, together with some fortuitous
field observations which led to further inquiry into the spatial and temporal
distribution of infestation, gave new insights into the population dynamics and
migratory behaviour of this species. The new knowledge also suggests a novel strategy
for management of the pest.
2.

Methods

Three kinds of observations were made-(i) detailed study of annual defoliation trends
in teak plantations at Nilambur, (ii) observations on infestation characteristics at
Peechi, and (iii) survey of the distribution of infestation over selected tracts in the
Western Ghats. In addition, field notes on infestation made over several years, in
different parts of Kerala were utilized.
2.1

Study of annual defoliation trends

This study was made in Karulai Range of Nilambur Forest Division in plots laid out in
selected teak plantations situated within a large teak plantation area ( > 10 km'). There
were 4 plots, 2 each in two plantations of the same age (considered as blocks), separated
by a distance of about 4 km. These plots formed the untreated controls of an
experiment designed to study the effect of defoliation on wood increment using 12
similar plots. The plantations were 5-year-old when observations began. The area
between these plantations (blocks) was covered by older teak plantations. Each plot,
400 m 2 in area, had an average of about 35 trees (originally planted at a spacing of
2 m x 2 m; half the number of trees were thinned in the 4th year as per standard
silvicultural practice). The location ofeach tree was marked in a plot chart and each tree
was visually scored for defoliation, at fortnightly intervals for 4 years from 1979-1982.
Scores were assigned to indicate the gross percentage of tree foliage lost due to
defoliation: score 1 represented loss of 0-5 % of the foliage 2: 6 to 25 %; 3: 26 to 50 %;
4: 51 to 75 %; 5: 76 to 95 %; and 6: 96 to 100 %. Using the midpoint of each range, the
scores were converted to percentage foliage loss and the mean loss for each plot was
calculated for each observation date. Defoliation curves were prepared using these
values. In addition to this scoring, qualitative data on the species of defoliator involved,
the stage of its development, etc., were recorded for each plot. According to the scoring
system used, even when there was no defoliation, the plots would receive score 1,
indicating loss of2-5 %(mid point of the range) of the foliage. This system was followed
since grazing by at least a few insects like grasshoppers and beetles could be expected
most of the time. For purposes of this study, a mean leaf loss of 2·5 % or below was
taken as zero, unless the presence of H. puera larvae was indicated by field notes. No
other insect caused measurable defoliation during the periods when H. puera was
prevalent and it was therefore possible to separate the defoliation curve for H. puera. To
describe the annual defoliation trend, the 'growth year', covering the 12-month period
commencing on 1 April and ending on 31 March, is used, instead of the calendar year.
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2.2 Observations on infestation characteristics

These observations started fortuitously in April 1984 when one of us noticed a sudden
build-up of H. puera infestation on teak trees surrounding his residential quarters
within the Kerala Forest Research Institute Campus at Peechi. Teak was the dominant
tree species in this belt of degraded natural forest, and scattered around the house were
about 30 trees above 75 em in girth and a large number of naturally regenerating teak
saplings, less than 2 m high. Following the heavy infestation, clear-cut evidence of moth
emergence was obtained from moths attracted to normal domestic lighting. Trapping
was not feasible because the moths were attracted to all the domestic lights and it was
neither possible to set up traps on all of them nor to regulate the domestic use of lights
over the entire period of moth emergence. Following moth emergence, the trees and
saplings around the house were kept under general observation for 11 months to
discover new infestation; close examinations were made, usually, every Sunday.

2.3 Spatial distribution of infestation

Since the characteristics of infestation suggested migration of moths, a ground survey
was conducted soon after the first population build-up at Peechi in 1984 to study the
pattern of spread of infestation. A large extent of roadside teak plantations along the
Western Ghats in Kerala and part of Karnataka, as well as some strips of teak -bearing
natural forests were covered within a period of 8 days. Old as well as current
infestations were easily detected from a distance and ground checks were made for
confirmation.

3. Results
3.1 Annual defoliation curves

Figure 1shows the defoliation caused by H. puera during 1979-1982 in the 4 plots. This
defoliation curve is a faithful representation of the population curve of H. puera larvae,
except that when the trees are totally defoliated, any increase in the population oflarvae
will not be reflected. Thus no comparison between years is possible, with respect to the
population size at the time of total defoliation. With this restriction, the defoliation
curve can be used to study the population dynamics of the insect. A study of the
defoliation curves and simultaneously recorded qualitative observations showed the
following.
The number of population peaks varied from 1-3 per year. The first peak occurred in
the third week of April (year 1981),third week of May (year 1980)or the first to second
week of June (years 1979and 1982). Usually it occurred during the pre-monsoon season
(figure 1).There was no apparent temporal correlation between the subsequent peaks
and the rainfall. In 1980and 1982the first peak itself was large, causing total defoliation
in most plots, but in 1979 and 1981 the first build-up was smaller.
A second peak occurred in 3 of the 4 years. In 1979and 1981it was high in most plots,
causing near total defoliation, but in 1982 it was very small and was noticed only in the
two plots located in Block I. It was also small in one of the plots in Block II in 1981.The
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Figure I. Seasonal incidence of defoliation caused by H. puera in the 4 study plots at
Nilambur, over the 4-year period. The bars show monthly rainfall.
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interval between the first and second peaks ranged from 18-60 days. In the same year
(1979) it was 30 days in Block I, but only 18 days in Block II. In 1981 and 1982 it was 60
days in most plots. The life cycle of H. puera is usually completed in 18-27 days (Beeson
1941; unpublished observations from our laboratory) and the varying intervals between
the two population peaks suggest that the second peak does not necessarily represent
the second generation of the insect. This is particularly evident from the data for 1979,
when the first peak occurred on the same date in both the blocks, but the second peak
occurred after 18 days in Block II and after 30 days in Block I.
A third peak was noticeable only in 1979. In Block II it was very small and occurred
about 30 days after the second peak. That it represented a new generation oflarvae was
confirmed by field notes. In Block I, the third peak was higher and occurred about 75
days after the second peak. In both the plots, this peak was flatter than earlier peaks,
suggesting that the insect population had a mixed age-structure, representing larvae of
more than one overlapping generations.
In general, while plots within the same block showed similar trends, there was greater
difference in the time of occurrence of infestation between the two blocks situated 4 km
apart. Some defoliation peaks not represented in the study plots were observed in
other plantations adjacent to these plots. One such peak occurred in early August 1980,
when all trees in about half a hectare were totally defoliated.

3.2

Infestation characteristics

Detailed observations on infestation characteristics started on 14 April 1984 when a
large population of approximately 3-days-old larvae was noticed on some trees near the
house, for the first time in the year. In the immediate surroundings of the house, the
infestation was confined to 8-10 of about 30 trees present. Trees with comparatively
tender leaves were the most heavily infested and the larvae were distributed throughout
the canopy with greater concentration on the most tender, terminal leaves. Trees with
comparatively older leaves had a smaller larval population, mostly confined to the
topmost and peripheral layer of the canopy consisting of tender leaves. The infestation
was spread over a vaguely delimited patch, and similar trees in adjacent areas were
unaffected. In other areas within the KFRI Campus, similar or larger patches of
infestation were found at the same time, but some areas were free of infestation. These
larval populations differed in age only by a day or two.
A day after sighting the infestation, small larvae were seen hanging on silken threads
and many of them landed on lower leaves and within two days, some trees with tender
foliage were completely stripped of the leaf blades, leaving only the petioles and larger
veins. The larvae then moved to adjacent trees with older foliage while a few descended
to the ground and fed on saplings. Where the initial population was small and confined
to tender leaves at top, the larvae, after consuming the tender leaves, descended to older
leaves of the same tree and continued feeding. In many trees, all the older leaves were
eaten up by larvae which migrated either from the upper canopy or from adjacent trees
(figure 2e). Usually the population oflarvae on infested trees was very high, with each
tender leaf harbouring 50-100 larvae (figure 2A) and the sound of faecal pellets falling
continuously on the lower leaves and on dry leaves on ground could be heard very
clearly. Feeding continued throughout the night. After 5 days the nearly mature larvae
descended to the ground and wandered all over, while some continued to feed on the
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Figure 2. Infestation characteristics of H. puera. A. A heavily infested tender leaf showing
about 80 young larvae harboured within small leaf folds. B. Late larvae feeding on mature leaf
of a sapling. C. Bottom port ion of a tree showing infestation of mature foliage by larvae
which migrated from the top canopy.
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leaves of saplings (figure 2B). Some larvae also nibbled on lantana leaves. Thus, many
trees were completely stripped during about 8 days of larval period. On 19 April, i.e., 5
days after the observations began, large groups of full-grown larvae were seen crawling
allover the ground and on the walls of the house. A small number still continued to feed
on the trees and moved to the ground over the next two days. Three days after the mass
movement of the mature larvae, pupae were noticed for the first time, on the ground,
under dry leaves. Some pupae were also found on the bare walls and floor of the house.
Feeding larvae were not noticed any more.
On 25 April, i.e., 3 days after the first pupae were formed, moths began appearing at
light. Large numbers were attracted to domestic lights in the following days. A few
moths were also seen during early mornings, resting on the leaves of teak saplings and
sometimes on other plants. The moth population reached a peak on 28 April and
declined thereafter, reaching very low levels on 1st and 2nd May and nil on 3rd. From
these observations, the period from egg laying to peak moth emergence was estimated to
be about 20 days (from 8-28 April).
Since a large population of moths was present in the observation area, a much bigger
second infestation was anticipated. However, no significant infestation occurred, in
spiteof the presence, in the same area, of trees possessing tender leaves (including those
partially refoliated after the insect attack). Nowhere in the campus was a significant
infestation noticed. However, a few larvae were seen on saplings, first on 29 April. On
subsequent days, a few eggs and a few larvae of uneven age were seen, again only on
saplings. Nearly mature larvae were seen on 8 and 11 May, alongwith smaller larvae.
Small larvae were again noticed on 23 May. Older trees were not infested, although a
few larvae were occasionally found on lower branches. These observations showed that
following the heavy infestation, only a small, uneven-aged population existed in the
same area and it was confined to the saplings. After May, no larva was seen until late
September when a small number appeared, again on saplings. Small populations with
overlapping generations were also found in October, November and January, causing
visible, but negligible defoliation of saplings. Although a few larvae remained on the
lower branches of trees, none were seen in the top canopy.

3.3 Spatial distribution of infestation

Figure 3 shows the survey route and the major locations where old or new infestations
were noticed between 15and 22 May 1984. In southern Kerala, a distance ofover 30 km
from Kulathupuzha to Konni, via Achencoil, was covered through teak plantations and
it was found that extensive defoliation had already taken place by 15 May. Earlier field
notes revealed that two waves of defoliation had occurred, the first around 10 April, in
small patches, and the second around 23 April, over more extensive areas. On 15 May,
new flushes ofleaves were present in most areas. A few moths and a few late larvae were
seen, but there was no visible damage. Longer distances were covered north of Trichur,
of which about 135 km along the road had bordering teak plantations. Of this, about
27 km in total had plantations which had already suffered defoliation. The new flushes
indicated that infestation had occurred 2 or 3 weeks earlier. An extent of about 30 km,
distributed over different areas, had plantations with currently active infestation. The
larvae were in different stages of maturity at different observation sites, but within a
continuous patch of infestation the population was even-aged. Some typical examples
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Figure 3. Map of Kerala showing the survey route and the major localities where defoliation
was observed. Along the route. old defoliation is indicated by open triangles and current
defoliation by closed triangles.
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of the distribution of old and new infestations are shown in figure 4. It is evident that
infestation occurred in discontinuous patches. Patches of current infestation were
separated from patches of old infestation by a few kilometers.
At Nilambur, reinfestation of the same plantation was found in some places, viz.,
Kariem-Muriem, Karulai and Aravallikkavu. At Kariem-Muriem, very young larvae
were present on 21 May on trees which had begun to refiush after a previous defoliation
in the last week of April. Earlier records showed that there was yet another previous
infestation in the first to second week of April, confined to some patches of this area. At
Aravallikkavu, a large population of small larvae was present on trees which had been
previously defoliated and which had by then developed a new pair of leaves just
reaching one quarter of the full size. It was evident that these larvae would not be able to
complete development on the available foliage. The quick succession of a new
generation of larvae indicated that they did not represent the progeny of the previous
generation in the same plantation.
In addition to plantations, over a distance ofabout 100 km along the route there were
isolated teak trees, forming a more or less continuous chain, particularly between
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Nilambur and Parambikulam. These trees were not attacked, except at one place about
20 km north of Sultan's Battery.
In a natural forest near Mavinhalla, where teak was prevalent, most trees were free of
infestation. But at one location, about 10 trees within a radius of about 50 m were
affected. A few trees in the centre showed heavy defoliation but in the surrounding trees
most damage was confined to the top. About 50 m away from this patch, another tree
was attacked, but only the top leaves were damaged, and the surrounding trees were free
of infestation. A larger patch of defoliation within a natural forest stand was also
noticed at Anakkad, near Kushalnagar in Karnataka.

3.4 Miscellaneous observations
On some occasions during May-June, concentration of young larvae on the top canopy
of trees, as noticed at Peechi, was also seen in other areas.
Perusal of the field notes over several years revealed that small numbers of active
larvae have been observed at several places during the 'off-season'. These included, other
than those already noted, records of larvae in October (12-19 October 1978 and 21
October 1980 at Nilambur as well as Peechi), November (5 November 1980 at
Nilambur; 24 November 1982at Thenmala; 11 November 1983at Peechi; 16 November
1984 at Konni), December (13 December 1976 at Nilambur; 11 December 1980 at
Peechi; 14 December 1982at Nilambur) and March (15 March 1984at Kulathupuzha).
Of these, the one in November 1983at Thenmala was a fairly heavy incidence confined
to a group ofnursery beds and adjacent 2-3 year-old saplings. The one in March 1984at
Kulathupuzha was a typical patchy infestation on tree tops. All others were sightings of
a few larvae on young plantations.

4.

Discussion

Several characteristics of infestation revealed by this study indicate migration of the
moths. These include (i) the sudden, heavy infestation of trees, (ii) concentration ofegg
laying on the top canopy of trees to the exclusion of saplings at ground level during the
early part of the year, (iii) failure of the large population of newly emerged moths to
give rise to a significant new generation of larvae in the same locality, (iv) the
distribution of infestation in discrete patches, well separated in space during the early
build-up phase, and (v) the varying intervals between successive defoliation peaks,
which show that the peaks represent, not the generation peaks, but waves of moth
immigration (except during the later part of the year when overlapping generations
occurred, as in 1979). Such overwhelming evidence in favour of migration has not been
reported earlier, although the recent reports of Vaishampayan and Bahadur (1983)and
Vaishampayan et al (1984) suggested the possibility of migration.
The migration of moths appears to begin in April-May and end by June-July in most
years, i.e., it is mostly confined to the 2-3 months period preceding the onset of heavy
monsoon rains. In some years yet another wave of migration seems to have occurred in
August-September since sudden defoliation without continuous previous generations
was noticed. For example, at Nilambur such a wave of defoliation occurred in 1979 in
Block I, in 1980in an area outside the study plots and in 1982,again in Block I (though
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the peak was very small). Beeson (1928) also reported the occurrence of a wave of heavy
defoliation in September-October at Nilambur. There is no evidence of migration after
this period. The flat peaks of defoliation in October and November 1979 in the
Nilambur study plots (figure 1)shows the existence of a resident population of the insect
representing overlapping generations. The sightings of larvae, albeit in small numbers,
in October, November, December, January and March at Peechi and other places also
indicate the presence of a resident population of the insect following the migratory
phase. This is not reflected in the defoliation curves for most years, apparently because
the populations were too small to cause measurable defoliation. A residual, nonmigratory population also existed during the period in which migration occurred, as
clearly shown by the observations at Peechi. Such aresidual population was also seen at
Konni following heavy defoliation. They confined their feeding chiefly to the
understorey.
Based on absolute absence of moths in the light trap for a period of 6 months from
January-June at Jabalpur, Vaishampayan and Bahadur (1983) concluded that H. puera
does not breed in the same area on any host plant during this season, which necessitated
postulation of either migration to some other areas for otT-season breeding or
occurrence of diapause in the pupal or adult stage. Our observations show that the
insect is active throughout the year although the population may be very low and
undetectable when the search is confined to a small area. In the absence of other
information, a study of figure I would have also led to a similar conclusion, that the
insect is totally absent for a long period from July to next April-May in most years
and at least for a period of about 4 months from December-March in all years. But
pooling the observations for all places and all years, it may be seen that the insect was
present throughout the year, except in February. The rarity of sightings during
December-March, the normal leafless period of teak, is understandable since most
observations were made in plantations. Although teak is deciduous, observations have
shown that in natural forest there is enough phenological variation among individual
trees within an area and among populations of trees located in ditTerent areas within a
larger geographical region that tender leaves are available continuously, though not at
the same place, to sustain a residual population of larvae. H. puera is also known to
survive on many alternate hosts (Beeson 1941). In the light trap study of Vaishampayan
and Bahadur (1983) the trap was located about 20-30 km away from the teak forest. The
possibility of a residual population not being picked up due to the long distance
involved and the lack of responsiveness of the moths at this season (the moths may
travel such long distances only during the migratory phase) cannot be ruled out.
The occurrence of a residual population during the otT-season can be taken as
evidence against diapause, although it is theoretically possible to argue that the entire
population need not undergo diapause. But as will be shown later, the comparative
scarcity of the insect during the 'off-season' can be explained otherwise, without
postulating diapause. Other evidences against diapause are the temporal and spatial
discontinuity of the first major infestation. If the insects have been in diapause, within a
locality, they should become active at about the same time and be distributed more
uniformly. These considerations clearly rule out diapause.
While the occurrence of migration is a certainty, the details remain to be worked out.
All major defoliations in India have been noticed between April and September and
there is no record of large-scale otT-season breeding anywhere, although this was
suspected by Vaishampayan and Bahadur (1983). If the existence of a residual
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population during the off-season as suggested by the present study is accepted, it is no
longer necessary to look for places where large-scale off-season breeding may occur. In
the light of our present understanding, we propose a tentative model of the population
dynamics of H. puera (figure 5). According to this model, during the off-season, a
residual, active population of the insect exists on host trees which possess tender foliage
suitable for oviposition and survival of the early larval instars. Such a population is
more likely to occur in natural forests because of continuous availability of tender
foliage due to natural phenological variation of teak, and occurrence ofalternate hosts.
With the onset of general flushing during February-March, the population starts
increasing, generation by generation, as more and more tender foliage becomes
available. When the population density reaches a critical level, the migratory behaviour
is triggered. Larval crowding leading to exodus movement of full grown larvae to
pupation sites probably plays an important role in initiating the migratory behaviour.
The subsequent steps, which lead to a large increase in the population are shown in
figure 5. The population build-up may proceed in the general direction of early flushing
to late flushing areas. A south to north trend in the progress of infestation is indicated
by our limited spatial distribution study. Heavy defoliation of small groups of isolated
teak trees inside natural forests have been noticed prior to occurrence of large-scale
defoliation in plantations. Such early build-ups which may start in February-March
with the beginning of general flushing may usually escape attention. What usually
catches the eye are comparatively larger infestations in plantations, beginning in AprilMay. Vaishampayan and Bahadur (1983) were able to trap large numbers of moths at
least 20-30 km away from teak forests, which suggests that the moths are able to
migrate at least 20 km, and probably more. Recent studies on the armyworm moth,
Spodoptera exempta in Kenya using radar and infra-red optical techniques (Riley et al
1983) indicated that moths climbed to altitudes of several hundreds of meters above
ground level and covered at least 20 km downwind during the first half of the night.
Studies by Rose et al (1983) on the same species indicated that the moths could migrate
at least 140 km downwind, probably in one night. H. puera also probably has the
potential to migrate long distances. But based on our observations ofthe distribution of
attack which indicated a minimum distance of 4-5 km between old and new
infestations during the build-up phase, we postulate that the moths normally migrate
short distances of 5-10 km when suitable host trees are available within this distance.
There is not enough evidence to support this hypothesis because even long-distance
migration in small groups can lead to the observed distribution pattern. But normally,
in long-distance migration, one may expect bigger swarms which may infest a larger
area. It appears that the moths are capable of migrating long distances, but the flight is
cut short when plantations with tender foliage are available, probably because of the
arrestant effect of a characteristic olfactory profile of newly flushed teak plantations.
However, a minimum distance of 4-5 km may be covered before they settle.
The geometric increase of the insect population as a result of continuous generations
which exploit newer and newer territory by gypsy-like migrations, is curtailed by
several factors. During June-July, the heavy monsoon, with spells of continuous rainfall
may adversely affect the survival of the insects either directly or indirectly. The most
important limiting factors, however, are (i) leaf maturity, (ii) natural enemies, and
(iii) density-dependent food depletion. The moths lay eggs only on tender leaves and
apparently, the early instars are able to survive only on them. In Kerala, most trees have

\

\

....

....

Apr il.week L

L -

POPULATION BUILD UP OF HYBLAEA PUERA
IN TEAK PLANTATIONS
I Porlly hypothetlcol!

-

INFESTATION I
POPUL ATl0'4 I
INCREASE 11"

moglOhon,S. ()km

Molh

...

exodus
POPULATION INCREASE 1

-'-Larval

_.::-~ _

Smo""~
Aptl l-:~- ek
/);pL .?ATC~Y

generat
i on
on
s.ophngs

& F'OPUL ATi

I

I

\111

:

>

J~r;:;~k2

'
POPULATIONOECLINE

OR

STILL LARGER
TORS
INFESTATION.\
POPULATION INCq£ ASE IV

OR

oEt8~~~cr3
~~ITING

,

/ '

-r

IMMIGRATI0'4
OTHER
FR~
SOURCES

"

; "r " -,~",/'
~ ,~

::~ llllJ LA,*':~;""""SE
-;;~:T';' :

_ _ _

'\

,

I

,

,

\

,
\

•

/~---

\m

I

~:

Figure 5. Schematic diagram showing the proposed model of population dynamics of H. puera in teak plantations.

----Ap;;!,;eekl - - - -

I

ALL
TENOER
L EAVES EATEN LE AVES~ ATE N uP
- - " I M M IG~ ATiON OF
UP.\ ~RV~~ & MATUR ~ ARVAE
~' OI HS.\ EGG LAYING
ON TENOER l " AVES ON OLOE~ ~EES GRO~ b'~q~

'
I

'0

~

~

~
e-

~

c::II'

~

-

tEl'

l:f

ff

~

~

§'

~

-

I;)

~

~

~

20

K S S Nair and V V Sudheendrakumar

fully mature leaves by July and they are no longer suitable for sustaining a large
population oflarvae, particularly the early instars. A number of predators and parasites
of H. puera larvae are known (Chatterjee and Misra 1974) and some of them have been
found very effective; for example, on one occasion, a large epidemic of larvae at
Pullamkandam near Peechi was abruptly cut short by parasites. When examined on 9
June 1977, almost every larva, mostly middle-aged, was dead or moribund and the few
active ones had fresh eggs of a tachinid parasite on the body surface. A batch of 200
larvae collected and kept in small groups with food, yielded only one adult moth and a
dead pupa; the remaining larvae yielded unidentified hymenopteran parasites and a
tachinid parasite which was later identified as Palexorista solennis. Recent investigations (Sudheendrakumar V V, unpublished results) have revealed that the early generations are comparatively free of parasites but later generations suffer heavy mortality
due to hymenopteran and tachinid parasites. Dead larvae showing typical symptoms of
bacterial disease have also been found occasionally and in the laboratory, bacterial
disease is a major problem in rearing the insect. Viral diseases are also suspected in the
field. During epidemics heavy predation by birds also contribute to mortality. The third
major limiting factor, density-dependent food depletion, operates when a previously
defoliated plantation is re-infested within a short period. Examples of this situation
may be more prevalent in large contiguous plantations, as observed at Aravallikkavu
and other places at Nilambur. Due to the combined action of these mortality factors,
the population crashes down and returns to the residual level, usually by July, and
sometimes after another peak in August-September, in Kerala. This cycle of ups and
downs is repeated every year.
The gypsy-like, short-range migration confers two major advantages to the insect.
(i) Movement facilitates discovery and utilization of areas with new flush ofleaves. The
sites of earlier infestation can be utilized again after the trees have put forth a new flush.
(ii) Migration is a method of escape from larval parasitism since the progeny of the
early generations moves away from the parasite population built up during their
development. But with larger spread of the population, the parasites also catch up. The
parasites appear to be the most dominant limiting factor in the population dynamics of
H. puera.
As is obvious, some steps of the above model of population dynamics need
confirmation. If the existence of'a residual population during the off-season and step by
step build-up of the population with short-range migration are confirmed by further
study, simple methods can be employed to control the epidemics of this insect in
plantations. In large plantations, it is possible to locate sites of initial build-up by
surveilance during critical periods. Control operations can be carried out in the affected
patches to prevent emergence of the moth population and its subsequent spread to
other areas. Application of a biocide or chemical insecticide over the ground on which
the mature larvae descend to pupate may prove useful. This will be much simpler,
economical and environmentally less hazardous than aerial application of insecticides
that has been tested in the past (Singh 1980) against H. puera.
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