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ABSTRACT

Studies were carried out on the ecology, biology and population dynamics of Leucoplmlis

coneophora Burmeister ( Coleoptera : Scarabaeidae : \lelolonthinae ), a key pest of coconut in India.

The adult emergence from soil was observed in the field after 4-5 rainy days irrespective of the

amount of rainfall , combined with a sudden fall in soil temperature . In the field -collected samples

the ratio of female to male was 1 :S. Adults of both sexes were also found attracted to light traps in

small numbers and their female to male sex ratio was 1 :5. Out of several plant species screened in

lab cages, the tender leaves of mango (257 mm'/day ) were preferred over cashew , banana , sapota

and coconut.

An average fecundity of 23.05 (=1.985 ) eggs per female was observed in the lab . The incubation

period was 23.94 (- 0.134) days and the 1, II and III larval instars were completed in 40, 55 and 175

days respectively followed by the pupal period of 25 days. Feeding potential of III instar larvae has

revealed that an average of 1.03g of fresh coconut root/larva was consumed in 24 hours. The

phenology of the pest has been investigated and the peak population of the pest was observed in the

field during the month of September.

INTRODUCTION

White grub Lc =_. '(is nmeo -C. - is one
of the key pests of t in the coa^:ai Kerala
an Karnataka. Nirc _ , =S) reported vsl!oss ng
of the leaves and premature shedding of nuts
due to the feeding of the white grub on coconut
roots. The biology of L coneophora along with
two related spp. infesting arecanut namely L.
lepidophora and L. bur": steri were reported by
Veeresh et al. (19S2), Abraham and Mtohandas,
(19,08) and Kumar and Veeresh (1990). Though
the crop loss caused by white grub has been
reported by Sekhar (195S) and Kurian and
Abdulla Koya (197=), information on the
feeding potential of white grub, phenology of the
pest and adult emergence behaviour is not
available. The present investigation on the bio-
ecology of coconut white grub was undertaken
with a view to formulate an integrated manage-
ment schedule for the effective control of the
pest.

from the soil of a marked area were collected

and counted between 20th May and 20th Sep-

tember during sunset hours. The field collected

beetles were maintained in laboratory cages (30

x 30 x 30 cm). A glass trough (20 cm x 11 con)

was kept at the bottom of the cage filled with

10 cm soil. Freshly laid eggs were collected

from the soil of these cages and placed in

petriplates (9 cm x 1.5 cm) containing moist soil.

The larvae upon hatching were removed to

separate containers (6.5 cm x 9.5 cm) provided

with moist soil (13.09% moisture) and roots of

grass/coconut/sweet potato as food. After a pe-

riod of one month they were transferred to

earthen pots.

To assess the attraction of adults to light
source two light traps were operated from 6
pm to 6 am with a mercury bulb (165 11m) in
two white grub infested plots, throughout the
experimental period. Data on the catches were

tabulated.

MATERIALS AND METHODS

The investigations were carried out in
sandy loam soil at CPCRI, Kasaragod, Kerala in
a coconut monocropping system for a period of
two years during 1990 and 1991. Adults emerging

For adult feeding studies the leaves of
various plants grown in the vicinity of the In-
stitute such as coconut, arecanut, oil palm,
cashew, ficus, hibiscus, rose, banana, sapota,
clove, guava, mango, jack, cocoa, neem, acacia,
subabul and moringa were collected and placed
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in insect cages with adult beetles First the
leaves were bulk screened and later those pre-
ferred for feeding were individually tested in
batches of 10 adults to find out the quantity of
feeding. The leaves were changed daily and
feeding area, if any was plotted on a graph
paper.

For estimating the feeding potential
eight larvae of 2nd and 3rd instar grubs were
individually caged in 1000m] beakers, three-
fourth filled with moist soil. Each beaker was
provided with a fresh tender coconut root
replaced at an interval of 24 hours. Fresh roots
were individually kept in four beakers without
any grubs to serve as control. The weight of
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the root was taken before and after the feeding
The loss of weight in the root due to grub
damage was calculated after taking into account
the loss in the weight of roots kept in the
control. This experiment was conducted for a
period of 30 days and was repeated thrice.

For estimating the per palm field popu-
lation of grubs in the soil to a specific depth,
monthly samples consisting of 10 numbers
were randomly collected from 200 palms and
the life stages obtained therein were recorded.
Thus the seasonal phenology of the pest was in-
vestigated. Emergence of the adult beetle was
correlated with rainfall and soil temperature.
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RESULTS AND DISCUSSION

Adult emergence of L. coneophora started
in the last week of May in both the years. The
rainfall data when correlated with the adult
emergence indicated the commencement of
emergence after 3-5 rainy days irrespective of the
amount of rainfall (Fig. 1). When the data
pertaining to the month of May were
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scrutinized, it was found that there was a sharp
decline in the soil temperature in the second
fortnight from 35.5°C to 31.6°C. A combination
of 3-5 rainy days and fall in soil temperature
perhaps triggered the adult emergence (Fig. 2).
In Holotrichia serrata the adult emergence and
egg laying are dependant on rains in April-May
irrespective of the soil moisture. Veeresh (1977)
reported that saturation of atmospheric humidity

T Rainfall No. Of -dolt- -r Soll Temp

56t

Fig. 2 L. coneophora adult emergence in relation to rainfall and soil temperature

Fig. 1 Adult emergence of L. coneophora in relation to rainfall during May-June
Fig. 3 No. of L. coneophora beetles collected in Light trap
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seems to have more influence on adult
emergence in these months than the moisture
content of soil.

When a light trap with a light source of
165 Ilm mercury bulb was operated, a few
adults were collected in the insect catches (Fig.
3). Sex ratio of female to male in the light trap
collections was found to be 1:5. These obser-
vations of female attraction towards light traps
are contradictory to the observations of Abraham
and Mohandas (1988) who reported that
females seldom flew or make emergence holes.
During the adult emergence both males and
females, were collected from the field and the
sex ratio was 1:8. Abraham and Mohandas
(198S) have reported female to male ratio as
0.099: 1 (i.e approx 1:10) under field conditions.
The results obtained from the light trap catches
are in agreement with the population dynamics
of the pest.

Many species of white grubs are known
for the congregation of their adult stages on a
particualr host. For example, Holotrichia sp. has
been reported to congregate on the leaves and
branches of neem trees immediately after emer-
gence (Gupta, 1973; Veeresh, 1977; Raodeo and
Deshpande, 1987). However, in L. coneophora
congregation of adults on any food plant has not
been observed. Moreover, earlier workers re-
ported that adults do not feed on any food plant.
(Sekhar, 1958; Nirula, 1958; Veeresh et al., 1982;
and Abraham and Mohandas, 1988). With a view
to identifying a plant as a preferred host, so that
a suitable bait formulation can be evolved at a
later stage, a number of species occurring in the
neighbouring localities of coconut gardens were
screened. Out of several species tested in the
laboratory cages maximum feeding of 257 mmz/
day was recorded on the tender leaves of mango.
Other host plants in order of preference are

Table I. Feeding potential of L. coneophora adults
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cashe,, , banana, sapota and coconut (Table I.).

The preoviposition period lasted for 10
days, followed by a 4-day egg laying period.
Fecundity was observed to be 23.08 (±1.985) egg/
female. The incubation period on an average
was 23.94 (± 0.134) days. The biology is in
confirmation with the observations made by
earlier workers with three larval instars of 40,
55 and 175 days respectively followed by a pupal
stage of 25 days.

Formation of egg laying chamber in L.
coneophorn was reported by Abraham and
Mohandas (1988). However, in the present
study, no such egg laying chamber was observed.
Eggs were found loosely scattered in soil at a
depth of 10-15 cm both in the field and
laboratory.

The experiments conducted on the
feeding potential of 2nd and 3rd instar larvae
have revealed that an average of 0.52g and 1.03
g of fresh root was consumed by a single 2nd
and 3rd instar grub respectively in 24 hours
(Table II.). Since the 1st instar feeds mainly on
grass roots damage caused to coconut root is
negligible. A single second instar stretching for
a period of 55 days consumes about 28 g of

Table It. Feeding potential of L. coneophorn grubs

Batch No.,
Amount of coconut root (g)

consumed/24 hour/grub

2nd instar 3rd instar

1
2
3

0.46
0.54
0.56

1.04
0.98
1.07

Mean 0.52 1.03

. Number of grubs per batch = 8

Batch No '
Area of leaf fed (mm') / beetle / day

.
Mango Cashew Banana Sapota Coconut

1
2
3

200
325
300

95
96

103

78
88
86

58
50
66

50
53
53

Mean 275 98 84 58 52

Number of beetles per batch = 10.
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Fig. 4 Seasonal phenotogy of L. coneophora ( per palm population)

coconut root, whereas the 3rd instar which lasts
for a period of 175 days, consumes about 130g
of coconut root.

The seasonal phenology of L. coneophora
studied for a two years period is presented in
Fig. 4. This clearly indicated that this species
has a one year life cycle under field conditions
which is in conformity with the findings of
Abraham and Mohandas (1988). There is pre-
ponderance of 1st and 2nd instar grubs from the
month of June till September. The 3rd instar
appears in field samples from August in small
numbers and its presence continues upto April.
It overlaps with other early instars and reaches
a peak in the month of September.

The results indicated the possibility of
forecasting adult emergence and trapping the
adults by light trap, food plants etc., for inclusion
in the integrated pest management schedule.
Detailed account on seasonal phenology has clearly
shown the distribution of grub stages in theseason.
This will help in formulation of better chemical
control schedules against the pest.
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DISCUSSION

C.K. SARASWATHY AMMA : How long will the adult beetle survive?

CHANDRIKA MOHAN : The adult survives for 29 days (range 19-36 days).

K.R. VIJAYAKUMAR : If the pest is serious in coconut, why such a study was not undertaken earlier?

CHANDRIKA MOHAN : Biology of this pest was worked out by previous workers. However, the
detailed biology work was not carried out.

A. MANOHAR RAO: Only rainfall has been taken into study, why other weather parameters not taken
into account because irrespective of rainfall the adults have emerged?

CHANDRIKA MOHAN : Adults wwill not emerge irrespective of rainfall. Some 3-3 rainy days are
required to trigger the mechanism of ern.ergence . Apart from rainfall, soil tempera tu re was also
considered in this study . Other weather parameters like atmospheric temperature and humidity did not
show any correlation to emergence.

D.P. VERNIA : The maximum populatior. of =:e and female was observed in J une. Whether you suggest
to resort to chemical control to be adopted in one. Whether spraying of pesticides around the coconut
root will help to prevent the damage by this pest?

CHANDRIKA MOHAN : Only adult beetle population was found in peak in June. We cannot apply'
chemical control for adults as the beetles are not congregating on any food plant. Moreover , the adults
remain hurried in soil during day time, and so chemical control of adults is not feasible . Chemical
spraying of pesticides around the root zone is not very effective and economical . For soil treatments
granular formulations of systemic insecticides are better than spray formulation for the whitegrub
control

ROLE OF PREDACIOUS MITES AND INSECTS IN THE BIOLOGICAL

SUPPRESSION OF SPIDER MITES ON COCONUT FOLIAGE

B. SATHI.AyMA

Central Plantation Crops Research Institute , Regional Station , Kayangulnm , Krishnapuratn - 690 533 , Kerala

ABSTRACT

Mite, insect and spider predators exerted biological usppression of the spider mites
Oligonychus iseilemae and Telranychus l uleni infesting the coconut foliage. Six species of mites,
fourspeciesofinsectsandonespeciesofspiderwereobseryedasnaturalpredators . A.(A.)paraaerialis,
A. (T.)eucalypticus, Cunaxnsetirostrisand Agistemuswerethemitepredators recorded in association
with colonies of O. iseilenme . The immature and adult stages of the predators consumed different
stages of the prey. The predator potential and seasonal occurrence were also studied . The role of the

predacious insects and seasnal occurrence were also studied. The role of the predacious insects and
spiders in the natural suppression of the spider mites is also discussed.

INTRODUCTION

The spider mite Oh onyclnis iseilemae
(Hirst) infests the Coconutforliageana suc'.. s plant

Though it occursas an occasional pest, under
congenial conditions sporadic outhreakcan cause
substanial loss to the crop. Anumberofpredators
occur in association with this phytophagous mites
on coconut. Among these, the predacious mites

ar. important role in the natural biological
suppression of the phytophagous mites.
Sathiamma (1991, 1993) observed that weather
parameters and associated natural enemies gov-
ern the seasonal abundance of O. iseilemae under
field conditions . The present paper repots on
the role of these predacious mites in the biological
suppression of the spider mite.

RESULTS AND DISCUSSION

Six species of mites, two species of insects
and onespeciesof spider were observed as natural
predators of O. iseilemae under field conditions.
The predators co-existed with the colonies of O.
iseilemac on the adaxial surface of the coconut
foliage.

Two species of Pirytoseiidae Atnllyseius
(Amblyseius) paraaerialis Muma and A.
(Typhlodromalus) eucalypt ices Gupta; one species
of Cunaxidae Cunaxa setirostris Hermann and one
species of Stigmaeidae Agistetnus sp. were ob-
served as predators on O. iseilemae . In addition,
species of Ascidae (Lasioseius) and Cheyletidae
also prey upon the phytophagous mite.

MATERIALS AND METHODS

Ten 3-5 years old coconut palms were se-
lected for the study and two leaves each were
examined at fortnightly interval . A count of the
mites, insects and spiders actually feeding on O.
iseilemae was made. Data on the seasonal in-
cidence of the predators and the predator-prey
ratio of the dominant species of predators were
also recorded. Observations on prey consumption
and biology of the important species of mite
predators were also carried out, using petriplate
cages, under laboratory conditions.

Adults and immature stages of A. (A)
paraaerialsis feed on the eggs and motile stages
of the prey.

A. (A.) paraaerialis and A. (T.) ettcalyptieus
fed on all stages of O. iseilantae while C. setirostris
was an active predator on motile stages. It has
been observed that the prey consumption by
cunaxid mites was much higher than phytoseiid
mites (Table I).

The females of A. (A.) paraaerialis, A. (T.)
eucahtplicus and C. setirostris laid 22 .3 +1.2, 5-
8 and 2-12 eggs, respectively.
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A SAMPLING TECHNIQUE TO ESTIMATE WHITE GRUB
POPULA TION IN COCONUT GARDEN
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ABSTRACT

A sampling
technique was standardised for the population estimation of Leucopholiscoenophora

around the palm hasin in irrigated coconut gardens . The total number of white
grubs present in the root zone of a palm can be estimated by the regression equation Y = 3.78+ 1.7938 x, where Y is

the total population of white grubs found around a palm and x is thenumber of insect stages found uptn a depth
of 40 cm at a distance of 50 to 100 cm away fromthe trunk of the palm.

1

INTRODUCTION

The white grub Leucopholis
coneophora Burm., is a major pest of coconut
in the coastal areas of Kerala and Karnataka.
The grub feeds voraciously on the roots of

150 cm

L 3

coconut palm , resulting in substantial yield
losses. L. coneophora was reported to have
an annual life cycle with three larval instars
(Nirula 1958; Abraham and Mohandas 1988).
White grubs are polyphagous with a variety

D 2 40cm

03 60 cm

Selected samplig area

L I trunk - 50 cm

L2=50-100 cm

L3.100-150 cm

1,11 .111 IV Sectors

DI . 20 cm depth
02 20 - 40cm depth

0) 40 - 6Ocm depth

Fig. 1. Diagramatic view of regions and sectors

*1'resent address: Central Plantation Crops Research ln.ctinfte, (Regional Station), Kayangulatn, Kerala.
Contribution No. 925, Central Plantation Crops Research Institute, Kasaragod, Kerala.
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Table I. Population distribution of L. Coneo-
phora in different areas around the
Palm. (Mean of 30 palms).

Distance from the hole (em)

Depth (cm) 0-50 50-100 100-150

0-20 2.07 3.60 1.93

(0-10) (0-16) (0-13)

20-40 1.40 3.43 1.90

(0-7) (0-14) (0-8)

40-60 0.53 0.87 0.67

(0-2) (0-4) (0-4)

(The values in parenthesis indicate the range)

of host plants such as arecanut, cocoa, banana,

groundnut, sugarcane, vegetables and many

tuber crops apart from coconut (Nirula 1958,

Veeresh 1977, Abraham and Mohandas

1991). To understand the seasonal phenology

of the pest, knowledge of its population

distribution is needed for which a valid

sampling procedure has to be developed.

Though sampling techniques have been

formulated for the white grubs attacking

cabbage, chickpea (Sharma and Shinde 1973)
and groundnut (Yadava et al. 1977), there
was no uniformity among them with regard

to sample size and method. Moreover, in the

coconut palm with a well defined root zone

and spacing pattern, it was found that none

of the methods mentioned above will give

an account of the actual population in a

coconut garden. Veeresh (1983) adopted

random sampling of six 1.5m2 areas upto a

depth of 30 cm. As no systematic study has

been made so far to standardize a sampling

technique for white grubs in coconut garden,

this study was undertaken to evolve an

efficient sampling technique for estimating
(lie population of L. coneophoru.

MATERIALS AND METHODS

The investigations were carried out at
C.P.C.R.I., Kasaragod (12°38'NL, 78°EL),
Kerala in an irrigated coconut monocrop with

a spacing of 7m x 7m for the palms. The
soil type is sandy loam. Thirty palms selected
at random in different age groups (6 to 20

69

Table 2. Correlation between Population in
different positions and the total
population (Y)

SI. No. Depth Distance correlation
coefficient(r)

1. 0-20 cni 0-50 cni 0.7409**
2. 50-100 cni 0.7089**
3. 100-150 cm 0.4108*
4. 20-40 cm 0-50 cm 0.5425**
5. 50-100 cnt 0.5438**
6. 100-I50 cm 0.3857*
7. 40-60 cm 0.50 cm 0.2439**
8. 50-100 cni 0.0699*
9. 100-150 cm 0.5226**
10. 0-20cm upto 100 cm 0.7741 **
11. upto 150 cm 0.8451**
12. 50-I50 cm 0.7938**
13. 0-40cm 0-50 ctn 0.7891 **
14. 50-100 cm 0.8613**
15. 100-150 cm 0.6591 **

* Significant at 5%; **Significant at 1%: (n=30)

years) were sampled for population counts.

All stages of the pest viz., egg, larvae, pupae

and adults were counted by visually

examining the extracted soil in the field. The

experiment was done in two stages. In the

first stage, the total root zone of the palm
was divided into nine categories involving
three lateral distances from the bole of the

palm (1.1: bole to 50cm, L2: 50-100 cm and

1.3: 100-150 cm) and at three depths (DI:

0-20 cm, D2: 20-40cm and D3: 40-60 cm)

(fig-I). Thus, from those 9 positions (3x3),

population counts were made. The total

population for the palm is the sum total of

all these positions. In the second stage of

study observations were recorded on 33'

palms, only in one particular position viz.,

upto 40 cn) depth and 50-100 cin lateral

distance from the bole of the palm. In this

study the counts were recorded separately

lot Iour equal sectors made around the palm

viz., Sector I: South to West, Sector II: South

to East, Sector III: North to East and Sector

IV: North to West. Correlations were worked

out between the counts for each position or

a few combination of positions with the

t
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Table 3. Some promising regression equations for estimating total population
Regression equation

Y = 6.79 + 1.96 DILI + 1.00 D1(1.2+1.3)

Y = 6.94 + 1.25 D1(LI + L2 +L3)

Y = 3.90 + 1.94 DIL2 + 1.62 D2L2

*Y = 3.78 + 1.79 (Dl + D2) L2

* Selected equation; Y = Total number of grubs per palm

L1, L2, L3, DI and D2 see Materials
and method for details.

total count for the palm, to identify the most
suitable position which gives good
correlation with the total count.

RESULTS AND DISCUSSION

Maximum population counts were
observed in the area between 50-100 cm
lateral distance upto 40 cm depth (Table 1).

Studies on the correlation between counts
for each position and few combination of
positions with the total counts indicated that
all the positions , except those at the last
depths (40-60 cm depth and upto 100cm lateral
distance) gave significant positive correlation
with total count of palm (Table 2).

Ideal variable to predict the total

population should have a high correlation

with total count. At the same time it should

be a physically convenient position to record

observation without much disturbance to the

root system of the palm. The data in table

3 give some of the prediction equations with

their coefficient of determinations (R2). It

Table. 4. Table of sector means

E tor Mean(x) 5) SE correlaliun

between I4>tall

1 7.76 2.69 0.15II 0.876
5.90 2.40 0.15 0.774

III 6.00 2.42 0.15 0.893
IV 6.67 2.56 0.15 0.866
Gen. mean 6.59 2.52 0.08
F. value 0.77

R2 Quantity of soil
to be excavated

(0.75) 1.4143 M3

(0.73) 1.4143 M3

(0.75) 0.9429 MS

(0.75) 0.9429 M3

was found that the populations of grubs
present in the soil upto 40 cm depth around

the palm at 50-100 cm lateral distance gave
high correlation. The amount of soil to be
excavated for counting also was found to be

the minimum (0.94m3) in this position. Hence
this variable was found to be the suitable to
predict the total count of the grubs affecting
a palm. This variable (x) used for prediction
explains about 75% of the variation existing
in the total count of a palm.

Analysis of variance for the counts in
the second stage of study in different sectors
(lid not reveal significant differences (Table
4). Thus, four times the count of any sector
could be used as an estimate for the count
of white grubs present upto 40 cm depth
(D I + D2) at 50-100 cm (L2) distance 'from
the bole of the palm. Out of the four sectors,
the sector IV appeared to be better as it gave

the least CV%. When the counts in sector
IV were multiplied by four and used as a
variable(x) in the prediction equation, the
average of 33 palms agreed with the average
obtained by using the count of all sectors.
It is thus clear that to estimate the total
count of white grubs present in a coconut
palm, it is enough to count the grubs present
in the North-West sector of the palm between

50-100 cm away from the bole and upto 40
cm deep and use it in the regression equation
Y = 3.78 + 1.79X, where Y is the total count
for the palm and X is four times the count
in the IVth sector at 50-100 cm away from
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the trunk upto 40 cm depth. For the population
estimation of Holotric/ia consanguinea, I m'
pits were sampled at random in the fields
of cabbage and chickpea (Sharma and Shinde
1973) and groundnut (Nigam and Awasthi
1978) and pits of 30 cm' in groundnut (Prasad
1975) and Im2 upto 30cm depth in groundnut
and chillies (Yadava et al. .1977). But in the
case of coconut since the active root zone
is restricted to the basin of 1.8 m around
the bole, general field pits will not yield a
true population estimation. In arecanut for
the population estimation of Leucopholis
burmeisteri, 50 cm' volume of soil was drawn
30 cm away from the base of the palm
(Premkunmar 1974). Veeresh (1983) reported
that 1.5 in2 area upto 30 cm depth was
sampled for white grub population in coconut.

REFERENCES

ABRAHAM, V.A. and MOHANDAS, N. 1988.
Biology of coconut white grub Leucopho/is
coneophora Burm. (Malolonthinae,
Scarabaeidae, Coleoptera). J. I'lanln.
Crops 16:38-44

ABRAHAM, V.A. and MOHANDAS, N. 1991.

Effect of different food plants on growth
and development of the coconut white
grub Leucopholis coneophora Burm. .1.
Planii. Crops 18 (suppl) 277-280.

NATI-1, P. and JANARDHAN SINGH, 1987. White

grub - a new pest problem in some pockets
of eastern Uttar Pradesh (India). lid. J.
Entomol. 49(2):181-185.

NIGAM, P.M. and AWASTHI, B.K. 1978. Survey
of white grub Holotrichia con.saugniiea
Blan. at different depths of soil. lad. .1.
Entomol. 40(1): 90-91.

NIRULA, K.K. 1958. Investigations on the pest
of coconut palm.

coneophora Burm
10-34.

Part IV Leucopholis
lid. Cocoa. .1. 12

71

In sugarcane, groundnut and wheat, Nath
and Janardhan Singh (1987) sampled Im x
I m x 30 cm volume of soil for all species
of white grubs. The present sampling method
evolved involves only 0.24m3 of soil with
least disturbance to root system and minimum
of labour requirement.

Accurate monitoring of population
levels of any pest is essential for an effective
pest management system. With the present
method developed, the distribution of
different stages of L coneophora in soil can
he described. The seasonal phenology of the
pest can be studied by this technique and
based on the information an Integrated Pest
Management strategy for L. coneophora can
he formulated.

on groundnut . Ind. J. Entomol. 37(3):
324-325

PREMKUMAR, T. 1974. Chemical control of
arecanut white grub Leucopholis
burmeisteri Brenske . Arecanut Spl. Bull.
6: 35.

SIIARMA, S.K. and SHINDE. V.K.R. 1973. White
grub mcnance in winter crops and its
control . Madras. Agric. J. 60(1):587.

VEERESH, G.K. 1977. Studies on the root grubs
in Karnataka. UAS monograph series No.
2. UAS Bangalore. 87p.

VEERESH, G.K. 1983. Coconut root grub and
their control in Karnataka , India. In:
Coconut Research and Development. (Ed.)
N.M. Nayar , Wiley Eastern Ltd., New
Delhi - 385 391. .

YADAVA, C.P.S., SAXENA. R.C., MISRA, R.K.
and Dadheech, L.N. 1977. Population
mana ement f hig o w te grub HolotrichiaPRASAD, S.K. 1975. Chemical control of white consanguinea Blan. in an agro-ecosystem.grub. Lachnosterna consanguinea Bain. Ind. J. Entomol. 39(3) : 205-210.

4



K. Natarajan,
Central Institute for Cotton Research , Coimbatore
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Investigations made to monitor the cotton bollworm moths activity for

the last five years is discussed. Observations made on Helicoverpa armigera

indicated that the moth appeared in the month of August itself and the peak

activity was in November-December (260 moths/month) in winter cotton and

in June-July in summer cotton. In general the moths trapped were low as

compared to the larval density indicating the pheromone has to be improved

to get more moths.

Both the species of Earias vitella and E. insulana were trapped in the

same trap. However, the catches of E. insulana was high as compared to E.

vitella. But under field condition the larval density of the latter was more

pronounced. Maximum number of catches of both the species was at peak

during December to February.

P. gossypiella activity was more in October and declined in

November-December probably due to high rainfall and again reached the

peak (230 moths/month) in the month of March.

Among the different types of traps (Funnel, Sleeve, Dalda tin, Plastic

container) maximum number of catches was obtained in locally fabricated

plastic container trap followed by dalda tin trap. The commercially available

sleeve type of trap attracted very few moths (only 25%) as compared to

plastic container trap showing its inferiority in trapping the male moth of P.

gossypiella.

lV WIIIT. U lu- -'.........

B. Padmanaban
Central Plantation Crop Research Statioin, Regional Research Station Vittal , 574 243

Introduction

Plantation crops viz., coconut and arecanut palms are infested by

host of insect pests. Among them the white grub, Leucopholis spp. (Table

is a serious pest causing considerable damage. In the areca palm damage I

the extent of 22.4 to 67.8% was reported. However, satisfactory control i

this pest is not acheived. Vulnerable immature stages of this pest is moi

prevalent during rainy season, where the plant protection operations al

difficult to undertake. Therefore it is imperative to find out alternate methoc

for the management of this serious pest. Adult beetle collection durir

emergence is the most reliable method by which the pest can be brought I

below economic threshold level. To achieve this identification of pheromor

is essential. An attempt has been made in this to review the pheromor

studies on other scarabaeids as follows (i) pheromone identified (ii) evidenc

for sex attraction and (iii) aromatic compounds used as sex attractants.

Review of pheromone studies on other scarabaeids

Pheromone identification in scarab beetles has been restricted to on

a few species, mainly the japanese beetle,Popillia japonica and chaf

beetle, Anomala spp. Among the scarabaeids, much work has been reportE

on the japanese beetle by various workers on aspects like the evidence

sex pheromone (Smith and Hadley, 1926), sex attraction • (Ladd 197C

identification of sex pheromone and aromatic compounds as attractan

(Fleming 1969, Schwartz et al.,1966, McGovern 1970).
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Whereas among Anomala spp. evidence of sex pheromone in A.
schonfeldfi has been reported (Leal et al., 1992), identification of sex
pheromones in Anomala spp. have been reported by various workers (Table

1). Tenax columns are used for collection of volatiles, charcoal and porapak

are being used for clean up and the pheromone components are recovered

with hexane and several components have been identified (Leal 1991, Leal

et al., 1991, 1992,). GC-EAG technique in the pheromone studies of

lamellate antenna has been reported for the first time by Leal et al., (1992).

An air entrainment method for the collection of volatiles from plants as well as

insect has been reported (Blight 1990).

Table 1 Palm grubs and thier host plants

Pest* Host plant Reference
Areca cockchafer arecanut, cocoa, Nair and Daniel (1981)
Leucopholis burmeisteri Brens banana, coconut and

rasses
Leucopholis lepidophora Blan. arecanut, coconut, Veersh et al. (1982)

tubercrops, sugarcane, Veeresh (1984)
coffee, paddy, maize Patil et al (1986)
and groundnut Patil and Haase (1986)

Coconut cockchafer coconut, tubercrops, Abraham (1981)
L. coneophora Burn cumhemp, sweet

potato

* Assam, Kerala, Karnataka and Maharashtra

Conclusion

Identification of pheromone component(s) of the key pest of

scarabaeids as well as the major host plant volatiles of these pest may

enable to understand the chemical communication of insect, which in turn

helps in developing lures for mass trapping.

-,ealthy areca palms

White grub, L Burmeisten

Plocaederus ferrugineus Linn

Infested areca palms

Infested palm showing root damage
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Evaluation of Plant, Plant Products, and Oil Cakes Against Arecanut White
Grub, Leucopholi.c buruteisteri

B. Padmanuban , Muriamma Daniel and G. Srimannarayanat
Central Plantation Crops Research Institute, Regional Station, Vittal574243, Karnataka. 1. Natural
Products Laboratory, Department of Chemistry Oslrrania University, Hyderabad 500 007, Andhra

Pradesh

Certain plant and plant products and oil cakes were evaluated against the second - and third-instar
grubs , respectively of the arecanut while grub , l.eitcopholis bunneisleri in pot experiments . In the
first experiment, fresh leaves , dry leaves , an dried-leaf powder of 1, itcx negundo , and plant
produc ts such as Vitoxyl 2%, Ninibecidine 2 '/'(',, and Achook 2% were evaluated against second-
instar grubs . In the second experiment , oil cakes of Karanj (Pongamiaglabra ), neem (Azadirachta
indica), and Mahua (Madhuca indica ) (rri 10(X), 15M, 2000 , 2500 kg/ha were tried against
third-instar grubs . O bservations on the mortality of grubs were recorded 30 days after application.
!'ilex dried leaf-powder in the first experiment , and Karanj oil cake in the second experiment Were
comparatively better than the other pant products and oil cakes.

ln. ect cidart I're;l ► cCI-ties of Some li+ ► tarrica ► ls on Isarius vil.cllu luhesting Il/rune/i

N.C 'a tel, T. M. Bharpoda and J . R. Patel

Ve,;ctabli'Research Unit, Gujarat Agricultural University, Anand Campus, Anand 388 110, Gujarat

Seven azadirachtin based formulations; azadirachtin (NTGCF) 0.2, 0.4 and 0.6%, Necmark 1%,
Achook 1%, Mirrgoside 0.1%, Nimbecidine 0.2%, Repclin 1%, and Parasmani 0.2% were
evaluated for their biological properties in comparison with neem seed kernel suspension (NSKS)
and neem leaf extract suspension 5% against shoot and fruit borer, Earias vittella infesting bhendi
during 1992-93 at the Gujarat Agricultural University Campus, Anand. Bhendi sprayed with
Necmark l % showed higlicst ovipositional deterrent effect on E. vittella. None of the treatments
showed significant ovicidal effect. NSKS 5% had highest ovicidal effect. Neemark 1% and NSKS
5% showed higher effectiveness by causing higher larval mortality and minimizing fruit damage
by E. vittella.

Management ol'Mite, I'olyphu,uottr( cottl.rrru .c latu.v on Potato by Regulating
Planting Dates in Western Gangetic Plains

B.T. Raj

Central Potato Research Station, Modipurarn 2.50 110, Meenut, Uttar Pradesh

With preponement of potato planting towards mid-September for increased profitability in
North-Western plains of India, I'olypltc{t;otarsonernus' latus has established as a major pest of early
sown crop. Studies conducted at Modipuram (Meerut) on the effect of five planting dates on Iwo
potato varieties, K. Bahar and K. Badshah, in it factorial design during 1989 to 1tlc)3 revealed that
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