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Bioecology of Zaniothrips ricini Bhatti (Panchaetothripinae:
Terebrantia: Thysanoptera)-A new thrips pest of castor
(Ricinus communis: Euphorbiaceae)
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Abstr8ct. Studies on Zaniothrips ricini relating to sexual,and parthenogenetic reproduction,
life cycle, soil pupation, effect of RH and temperature on pupation as well as the three types
of migration (i) plant to soil (ii) soil to plant (iii) plant to plant and within plants lire discussed.
Periodicity of infestation on the castor plant as wellas the alternative hosts Datura stramonium
and Calotropis gigantea have also been highlighted. The roles of the mantid predator
Haldwania lI1liputana and the larval parasite Ceranisus menes are also indicated.
Keywords. Bioecology; thrips pest; Ricinus. communis; Zaniothrips ricini.

I. introduction
The Panchaetothripinae comprises essentially ofleaf infesting species of considerable
economic importance. The available information on biological aspects of this group
relates to Caliothrips fasciatus (Pergande) (Russel 191.2; Bailey 1933), Heliothrips
haemorrhoidalis (Bouche) (Rivnay 1935; Crawford 1940), Helionothrips errans,
(Williams), Hercinothrips bicinctus (Bagnall) (Morison 1957), and Caliothrips indicus
(Bagnall) (Saxena 1971). The recent discovery of large populations of Zaniothrips
ricini Bhatti besides indicating its pest nature, host range and life cycle, hasalso
enabled the study of the impact of abiotic and biotic factors on its incidence on
castor as well as on its alternate host plants.
~.

Material and methods

For life cycle studies of Z. ricini. gravid females were reared on single fresh leaves in
separate chimneys. Oviposited leaves. were kept fresh by placing them in Knop's
solution and the '0' day larvae emerging from the eggs were collected in groups (of 5)
and reared, inside separate plastic vials provided with a small piece of fresh leaf.
Observations were made regularly on their life cycle. To study the fecundity rate,
gravid females were reared on limited portions of a fresh leaf. The old leaves were
replaced regularly by fresh ones and the eggs inserted inside the old leaf was counted
following the method of Gauddoura et al (1967).Both mated and virgin females were
reared separately, each with 10 replicates, to study the types of reproduction, To
collect the pupae from the soil and also to assess their soil preference for pupation,
soil from different depths and of different texture were analysed using Berlese dry
funnel technique. The effect of temperature and humidity on pupal duration and
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emergence was worked out by keeping the cultures inside a BOD incubator at
different temperatures under constant optimum humidity (96% RH) for this species
or at different humidities but under optimum temperature (28°C for this species).
Also, the nature of infestation and interaction of the predator/parasite populations
was investigated through regular surveys in Chingelput, South Arcot, North Arcot
and Madras districtsof Tamil Nadu. Sampleswere analysed during dry-count techniques
of the Delayed Counting method adopted by Irwin et al (1979).

3. Biology
Both sexual and parthenogenetic reproductions are characteristic of Z. ricini with
mating taking place 2 or 3 days after last pupal moult. Males are promiscuous and
twist their abdomen during copulation often inseminating more than one female.
The mating lasts from 45sec to 2 min. Sex ratio isnot constant in both parthenogenetic
and sexual reproduction and also under laboratory conditions. The female-to-male
sex ratio in sexually-reproducing individuals was 4:3 while males alone were produced
during parthenogenesis. The fecundity was considerably less in parthenogenetic
reproduction, each female producing only 20 to 24 eggs, as compared to sexual
reproduction, where a female laid an average of 98±5 eggs during its life span. Eggs
are peculiar with an operculum like structure at their tip (figure 1), and are inserted
along the margin of the veins.
After an incubation period of about 5-6 days the first instar larva emerged and
moulted into the second instar larvae after 2-3 days. The duration of the second
instar was 4-5 days, the early second instar larvae carrying the excretory bulb at the
apex of their abdomen, a feature characteristic of the Panchaetothripine larvae. The
active late second instar larvae tum pale white, lose the excretory bulb, and descend
to the soil, where they change into the prepupae. After a day they pupate at a depth
of 5 mm, preferring clayey soil to loose soil. This is confirmed by the fact that an
average of 19 pupae were extracted from the clay soil in an area of 100 sq em in
contrast to an average of 8.5 pupae from loose soil within the same area. Laboratory
experiments also proved that the pre-pupa of Z. ricini prefers a place within a depth
of 5 mm inside soil. After the pupal stage lasting for 5-6 days, adults emerged and
lived for about 25 days under laboratory conditions.

3.1 Effect of temperature and humidity
Soil temperature has a direct influence on the pupal duration and the emergence of

Figure 1. Mature eggof Zaniothrips ricini.
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Figure 2. Mortality rate of Z. ricin;pupae in relation to soil temperature and humidity.

adults which in tum influences the size of the population. The optimum temperature
for pupal development was 26-28°C. The pupal mortality rate always increased at
temperatures below and above this range, total mortality resulting at temperatures
above 35°C. In view of the low mortality rate (35%), 98% RH appeared to be the
optimum humidity for Z. ricini pupae, as RH of 92% in soil produced 100% mortality
and any increase in humidity above this decreased the mortality rate (figure 2). The
influence of humidity is indicated by the pupal duration lasting only for five days at
RH 94 to 96%, while at 98% it extended by one more day.

3.2 Infestation
As the eggs are inserted adjacent to the veins, the newly emerged first instar larvae
aggregate in this region. Infestation of the leaves and feeding by the larvae commence
very close to the veins. Subsequently larvae which are now in the second instar stage
migrate to the proximal region of the leaf towards the divisions of the palmate leaf.
The infested areas appear as whitish patches after 4-5days. With increase of population,
the infestation spreads over almost the whole abaxial side, as a result of which the
upper surface of the leaf surrounding the petiolar end dries up causing the leaf to fall
off (figure 3 b.c.d),

4. DIstrIbudon on castor
Z. ricini are not randomly distributed all over the plant, but restricted to the leaves
found between the III to VII recognisable nodes. The first instar and adults are
concentrated very close to the veins, while the II instar larvae are mostly scattered
throughout. Both adults and larvae are present only on the abaxial sides of the
leaves, adults being comparatively more numerous on the fresh leaves (III and IV
nodes), than larvae.
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Figure 3. Aerial population and infestation of Z. ricini, A. Aerial population collected
usingsuction trapfl-D Infestation on Ricinus communis E Infestation on Calotropis gigantea
FInfestation on Datura stramonium.

4.1

Migration

Three types of migration were exhibited by Z. ricini. (i) Migration of freshly emerged
adults from the soil towards the plant. (ii) Migration of adults from plant to plant and
within plants. (iii) Migration of the lInd instar larvae from the foliage to the soil.
Temperature and humidity appear to have no direct influence on the migration of
fresh adults from the soil towards the plant, but light does. The adult emergence
from the soil occur during the early hours of the day, the maximum emergence being

91

Bioecology of Zaniothrips ricini

300
275

250

_I.

-

Mell.

225
.200

I

JT75

':150

1

125

1;100

£

7S

50
25
F

M

A

M

J

J

A

'III

5

0

H

0

!

•

J

F

M

1M2

Manth.

FIgure 4. Sex ratio of Z. ricini.

between 0080 hr and 1200 hr. Thrips flights were observed when the population
reached the maximum, and mass flights during the warmest period of the day (1000
hr to 1200 hr). The active flight period of this species lasted for a few weeks during
both the years of study. The late second instar larvae actively moved to the soil as
indicated by the presence of considerable numbers in the soil. In the experimental
field, the infestation of Z. ricini was first noticed in the eastern part of the field.
During infestation for about 5 months (November-March) the wind direction was
North-East. The, thrips infestation also spread in that direction.
S. N.taraI enemies
Though many predatory beetles, predatory thrips, chrysopids, mantids and nabids
were noticed on Ricinus communis during different periods of its growing season,
Micraspis carooni(Coccinellidae: Coleoptera), Franklinothrips megalops, Mymarothrips
garuda (Aeolothripidae: Thysanoptera), and Haldwania lilliputana (Mantidae: Dietyoptera) appeared during the infestation period of Z. ricini. The peak populations of
these predators synchronised with the decline in the prey population. An average of
20±6 (adults and larvae) thrips were consumed by Micra8pis cardoni and Franklino..
thrips megalops preyed on 4-5larvae per day. Nymphal stages of H. lilliputana can be
considered as the effective predator of Z. ricini consuming large number of thrips
(96±2) per day and they preferred the active adults to larvae. Though Mymarothrips
garuda was never found to feed on the larvae or adults, their presence in good
numbers along the veins of the leaves suggests that this predatory thrips may feed on
the eggs of Z. ricin;'
Theeulophid parasite, Ceranisus menes Walker was found to parasitise the II
instar larvae of Z. ricini where i~ oviposits a single egg per larva. The parasite
completed its life cycle in 8-10 days and then emerged from the host by breaking
open the posterior abdominal segments of the pupae.
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Figure 5. Population trends of Z. ricini on the crop and alternate hosts.

6. Altemate host plllDts
The decline of Z. ricinipopulation on castor is immediately followed by the appearance
of these thrips on Calotropis gigantea and .Datura stramonium, common weeds
found at the sides of castor plantation. In both weed plants the infestation occurs
only on the lower surface of the leaves (figure 3 e,f). While only adults were seen on
Datura stramonium, both larvae and adults appeared to be common on Calotropis
gigantea. These weeds thus acted as alternative hosts for a short period of one or two
months. After March Z. ricini is almost completely absent on all the host plants
(figure 5).

7. Populadon trends
In view of its occurrence for 4 to 5 months, Z. ricin; is considered as the secondary
thrips pest species (Ananthakrishnan et a11982) of R. communis. Z. ricini appeared
by October, three months after the plantation of the crop. Till November the population
was maintained at a very low level during 1981 and gradually reached its peak by
January and declined thereafter, though weekly surveys showed a slight fall during
late December. In both the years the population showed a single peak increasing
along with temperature during the warmer season. This species was totally absent
from April to August coinciding with the off season of the crop from June to July
(figure 6).
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FIgure 6. Population trends of Z. ricini on R. communis.

8. DIscussion
The uniqueness of the shape of the eggs of Z. ricini, appears contrary to normal
pattern. The present study reveals that in 1981, both males and females showed
similar trends in the rise and fall of their population. Females are more in number
though the trend is similar to that of the males throughout the infestation period.
Being capable of reproducing by both sexual and parthenogenetic methods ; the
existence of more number of females in the natural population (figure 4) indicates
that sexual reproduction may be predominant over parthenogenesis in the field.
Laboratory experiments indicated that the male to female sex ratio in sexually
reproducing individuals is 3:4.
Soil pupation is most common in the terebrantians and normally they move into
the soil beneath the host plants (Lewis 1973). In the gum tree thrips Isoneurothrips
australis Bagnall the larvae fallon the soil from the tree and then move into the soil
where pupation takes place (Laughlin 1970), but in the 'present observation the
active late-II instar larvae which lack the excretory bulb descend to the soil for
pupation along the stem of the host plant. According to Lewis (1973) the soil dwelling
stages of terebrantians are vulnerable to changes in "the soil moisture, when the soil
becomes too dry or wet. In Thrips imaginis Bagnall, when the temperatureis23°C
and moisture content is up to 85%, more pupae become adults (Andrewartha 1934)'In Z. ricini, more pupae become adults at the temperatures between 26-28°C and
humidity94-96%. In both these casesthe optimum temperature for maximum emergence
was very close to each other, but a total mortality of pupae occurred in the latter
species when the moisture content was below 92%and temperatures above 35°C. As
such the fall in the number of both males and females at the end of the season may
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well be correlated with factors like decreasein humidity and increase in temperature.
Like the larch thrips Taeniothrips laricivonous Kratochvil (Maksymov 1976) the
pupation of Z. ricini mainly takes place inthe uppermost layer of the soil preferring a
place at a depth of 5 mm.
Regarding distributional patterns on leaves, emerging first instar larvae showed a
distal primary sub-vascular distribution, whereas the adults exhibited both basal and
distal primary sub-vascular distributions. Such distributions are as much in the lines
described by Fennah (1963) for Selenothrips rubrocinctus (Giard), possibly due to
the females laying their eggs close to the veins.
Though this species is positively phototropic, on the host they are strictly restricted
to the abaxial side of the leaf where the temperature is comparatively lower than that
of the atmosphere and the humidity is higher due to transpiration. This species
appears to prefer high humidity (94-96%) and low temperature (26-28°C) so its
restriction to the ventral surface could be correlated to these abiotic factors.
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