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a) Objectives:

1) To work out the entomological aspects of the insect-biology
of the insect on coconut and intercultivatedrcrops—nature
and extent of damage on coconut and intercultivated crops-
destribution of different life sta ges of the insect in sol

- during different periods of the year. '

41) To ¥ind-out suitable 4+ “=ciicides with optimum dose for the
chemicel nontrol. _ '

iv) Effect of these. insecticides an the population of other
insects and plant parasitic.nematodes; : ‘

'v) Mcvement of jnsecticides in soil, residues in coconut kerne
water and tuber CropSe
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‘b) Practical utility including backgroundrin:orhation:

Adequate information on the biology and bionomics of
Le coneophora is not on record.and the effective and econamic
methods of control are not egtablished conclusively. . Biology
bionomics and control of the pest have been dealt b
Nirula et al (1952), Nirula(1958) Hathen et al(1964), Abrchanm -
and Kurian(1970) and Veewesh et al(1982).  These publications
give orly scanty information oh The life history, nature and
extent of damage,distribution and seasonal occurrence of
different life stapges. Nirula et al(1952) recorded this insect
as & pert of ‘cccocrut and gave a” brief account on the biology -
of the inseet., Hirula(195¢ -ave some information on the
biology. BEgzgs were laid ik . .il three inch deep, which
hatched in zlout 20 days. Grubs were seen from June to next
year May in osil. CGrubs ate away the roots of coconut and !
intercrops, sdults lived for a month, They &id n®t feed,
- Sekhar(1958) furnished morphological description of the adult.
Popal duration was observed to range from 26 to 33 days
in the laboratory and 28 days in field. The present recommenda-
tion for the control of L. coneophora is two applications of
heptachlor,PHC, chlordane or elarin at 6 kg ai/ha once in
‘April and another in August. This recommendation was based
-on the results of a limited .number of *ield experiments, -
the results of which were not in full agreement or conclusive. .
The high degree of helarosgencityin the distribution of grubs - -
- population in the field is probably the major factor for the
inconsistency of the results obtained.in the exper iments,
The timing of pesticides application will be very vital for
the effective control of the pest. Hence a study correlating
the distribution of different stages of the insect and precise
bioassay and field assay trials using insecticides was . J
necessary to find the most effective and economic insecticide
for the control of L. coneophora and to fix the most ‘advantageous
period for the application -~ the pesticide. S

11) Technical programmes: | . -
| a) Iist of sub-projects/experiments conducted:

1« Biology and Fionomics |
":L. i) Biology of the insei:t' in laborg_tory and in potted p_lanté_
in field | . _ ,
11.. Effect of different host plants viz . cassava,cacao'and h

- wild sunn-hemp, on the development of the insect.
111, Nature and extent of damage on ‘the above crops-and coconut

ive Distribution of the pest with reference %o aifferent
°  speasons of the-yea;-apg-at different depths of the soil

II1. Chemical control: ‘
Ve Relative efficacy of insecticides to the second and third
. instar grubs assessed with precise bioassay techniques,
vi. Evaluation of effective pesticides in the field. N
vii. Fixing on effective and ec omic schedule of insecticidel -
application for the contro. of the rert,
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viii. Assessment of the persistence of BHC and heptachlor in the
- loamy sand soil of Kerala, _ S R o
ix. Vertical mevement of the insepticidés in s0il assessed
-~ " through bioassay and chemical assay techniques. _
b. Observa tions taken: - . " | o
4. Duration, length, width(and_weight of different life stages of
" L. coneophora when reared on coconut, casava, cacao and crotale’
.34, Survival of immature stages, fecundity and percentage of egg .
hatching of insect reared °n different crops. ‘ _
148, Growth parameters of ces. %3, caca® and crotalaria when expcsed
- to different levels of gruo population and symptoms of attack.
iv. Population of different life stages of L, coneOghoEg in 1m~
pits taken at Thazhakkara and Vazhuvadi at fo ghtly interval
for three years. : . . - .
v. :S0il témperature'and molisture at different depths.in the -
~above pits. ' : ' '

vi. Emergence of beetle in relation to étmospheriﬁ témpeftture and

vii. Mortality of second end third instar grubs at different doses

_ of insecticides tested. L
‘wiii) SurVival of ‘third instar grubs and pupae and establishment
.. of test plhntsfin“the"inSecticide'treated'soil in cement tubs. .

ix. Reduction 'of giub population in the insecticide granule
" treated field Plotssi . o o oo

‘x. Assessment 6f juantity of insecticide in soil samples taken
: from_differentaaepths;at;menth;y;inte;Vals,fromsinsecticide

treated plotss : o -
12.Final report on the project: ' -
' Summary of Result.

1) ‘The biolegy of the cocomut cockchafer Leucoph f,%%;g%ﬁpggg
Burm was: studied in full. The techniques for rearing ‘the pest
in ronted coconut seedlings planted in pots were standardised.
Life c¢ycTe of the insect 1s as follows. Incubation period
23 days, ‘mean larval duration 260 days for males and 270 days
. for females and pupal durations 25.3 and 25.7 days respectivel
for males and females and the adult longevity was 42,3 days
and 42.6 days for males and females respectively. -

2) The study on the general morphology of -the three instars of
grubs did net show remarkable difference facilitating their -

 identificatics .except the head capsule widths which were
3,19, 4.84 anc 7.71 rm for the first second and third instars,
respectively, . T . AP . e

3) K key for the identification of the third instar grubs of L.
" goneophora L. burmeisteri and L. lepidophorg ‘was_developed.

0.-0 .a :
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Differentiatipn of males :  females of L. coneophora
based on antennal club che .cter was made posslbles

Adult behaviour of L. concophora was studied in the field.
Rates of males and Temales collgcted from field was
1:0.099, while that of laboratory rearings was 110,734,
Exit holes left by cmerging beetles on the soil surface -
gave an indication of population density during the sesason,

possibility of adopting mechanical control of the pest by

61.Adulté did not feed on any plant parts. This restricted the 1

Te

8.

the collection or spraying the host plants with insecticides
and destruction of adults during emergence time, _

The effect of four different host plants wiz, cassava,
coconut, cacao and wild sunn-hemp(crotalaria) on the biology
and development of L. coneophora was studied in.detail.

It was observed that the larval nutrition had significent
effect on all the aspects studied. Cassava and cocomt were |
found more favourable for the pest than cacao and crotalaria,.!

Phe extent and neture of damage done by different levels of
grub of L, coneophora on the above crops were studied .-
Cassava wag Tourd 10 be m: : susceptible at the tim of -
plenting and during early ..ages of growth, Cacap and crotalaric

+ were also highly susceptible (Cassava can be used as. a

9
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12,

- temperature reached 3

T 130

trap crop also)

Population of different life stages of the pest in different.
depths of the soil was studied. The beetles were found more
-at depths of 30~100 cm during pre~energence secascr and between
15 and 30 cm depths during poet-emergence period. :Egge were
seen predominently at-depthe of 30-100 em first instar grubs

at 15-30 om, seobnd instar at 15-45 cnm third instar at . 15-30 cm
and pupae at 60-100 cm depth, . . o

Adults and grubs were seen to have tendency to prefer certain
ranges of temperature and hynidity. - | :
The sedsona) occurrence.of the life stages of L. goneophora -
also was studied. = Adults were colleéted from May to August,
egfs from May to August,first instar grubs from the second
half ®f lMay to October, second imstar from second half of
.July to first balf of November, third instar from first half
of October to the‘end of July and pupae from April to end
of'.July. SR : o - - : S S
The adult emergénce appesr.. to be triggered off by the
quantum of rainfall duping the pre<mansocon period. When spil
37°c the beetles falled to emerge. ;
Beetle emergence was found correlated with intensity of =
light.  Emergence was at ‘peak when light fall down to 70 Iux.

Bioa395y‘stﬁdieé;hés_pr@ve&ﬂtha%'ﬁﬁe;anﬁjhéptaéhiﬁr.arg-i
cheaper and effective in controlling second lnstar grabs, ™
It has also shown that controlling the grubs in third instal].

_ . -

stage is not economically feasible.

Al
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14. Large scale pot culture studies in field revealed that
. one application of heptachlor at 1.4 kg ai/ha ih June or two
applications of BHC each at 5 Kg ai/ha in June and September
would give complete kill of grubs.  Insecticidal application
in April was found to be less effective. ) . '

15. Persistence of chlorinated hydrocarbon insecticides in Kerala
loamy sand'soils was comparatively for shorter period only.

16. The downward movement of Eﬂﬁ?énd_heptéphlor was too 1dﬁ to -
~ cause’ the death of any of the grub stages. This indicated the
desirability - of incorporating the insecticides to lower depths

in soil, : . . , | o

* 17. Grenular insecticidal trials has revealed that economical
-~ control with granules are not possible. . C

18, Hand picking and destructic -7 adults during emergence peric:
- helps in drastically reduci:.. the pest population.. -

19. Pathogenic agents did mot show encouraging results,

OF WORK AND REASONS FOR NONACHIEVEMENT OF TARGETS, IF ANY

13. PROGRESS OF WORK IN RELATION.T0 THE TIME TARCETED FOR COMPLETION

-_i;_Biolcgy qf'$he:g§st-oh qépo&uﬁ f _ A
- Nirula (1958) had provided some scanty information on the

. .14fe history and- feeding habips of the pest. More detalled =
information on this aspect was found to be neceasary to .work out
effective control measures against this pest. Insects were -

- reared on rooted coconut seedlings raised in garden pots. Barly
first instar bs oné in each pot was reared till pupation. Mean

- duration of different life stages were 40.3, 51,6, 168.1 days for

- first, second and third instar grubs and 260.0 days total grub ,
period, 25.3 days and 308.3 days respectively, for pupal and esg. ‘
to adult, respectively for mz - : whereas the same was 40.9, 51.6,.
177.5, 270.0, 25.7 and 318.7 ¢. s respectively for females (Table 1

© Adult longevity was 42.3 days for males and 42,6 days for females.'

~+ . 8Sex ratio of male+te female collected from field was 1:0.009
© and the ratio in the laboratory reared was 1:0.734. The beetle -
.. emergence was at dusk around 6,45 pm and they were on their wings
“for 25,35 minutes. The emergence started when the light fell down
to 200 Lux and it .was at its peak when the light was at around
70 lux, Mating lasted for 7-9 minutes. When the beetle came out
of goil they left holes of 12-14 mm in diameter, ‘Numerous such
holes could -be noticed on the. ground: during the emergence season
in the infested area. Thesé emergence holes indiceted the severity
of pest in the coming season in that area. Adults did not feed
on any host plant and hence mechanical or chemical control of adult
" by collecting begetles from host plants or spraying host plants = -
- with 1nsecticides‘for-contrblling'themlas‘is;being done in the
case of Holotrichia spp in other parts of the country was not
possible in the cage of L. goneophora. T

o
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: Sexes of L. ggggglhg_% could be separated by the difference
in the length of antennal club. A key based on the larval characte:r:
was constructed for the identification of the grubs of L. goneoproia

L. burmeisteri and L. lepidophora. : :

it. Effect of aifterent host plants on the development and growth of
L. coneophora. S o . '

In order to ascertain the influence of various inter or mixed
“erops grown in coconut gardems, the effect of four representative _
¢rops viz, cassava, cocorut, cacao and crotalaria on the ‘development
and biology of L. coneophorg was studied. \

Duration of development of different life stages was shorter
on cassava followed by coconut., There was no significent difference
between them. Insects reared on cacac and crotalaria took longer
periods to complete the develc at (Table 1). With reference to
the totasl life period from egs - adult cassava and coconut were
found to be quite suitable for the insect, there being no significant
difference between the durations of males on these hosts (299.3 and
308.3 days, respectively). But in the case of females cassava was:
found to be significantly superior to coconut having a shorter
durationC a1 ‘_ o

Tre favourable influemce of nutrition was manifested in the
second instar stage end persisted through ocut the remaining stages
of development. The size as manifested by length and width of
third instar grubs also showed favourable influence of cassava and
coconut. Crotalaria was the least favourable and cacao came
in between, With reference to the weight gain no influendg vag: ~
observed in the case of male grubs. while cassava and COGOL = were
found to be better host plants for female grubs. In the ¢ABE
adults also same favourable trend on cassava and coconut was
manifested. ' . '

e infiuence of different hosts on survival of imsature stages
was revealed in Table. 2. Maximum number of insects was obtained fi1x
‘eassava and it was followed by coconut,.caceo end crotalarialiiy:) -
The gradual increase in values from the second instar to the adul
stages indicated increasing ir: .::=nce of the hosts in later instars
of the insects. Similarly the =Jults reared using cassava and
coconut had significantly longer preoviposition period and higher -
fecundity as compared to the adults reared on cacao and crotalaria,

-

In general different hosts seemed to have some influence on
the grubs of males as well as females. These results indicated
the possibility of some favourable factors in the nutrient content
- of cassava and coconut which increased the biotlc potential and

survival rate of L. coneophora. The overall result obtained from

. these studies indicated the possibility of a higher population
build up of L. conecphora in coconut gardens with no’ intercrops and
those cultivated wi tﬁ co5sava than in gardens inter/mixed cropped
with cacao or crotalaris. _ . )

s e 07
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, Nature and extent. of demage oh inter/mixed crops(Table 3) °

" Cassava

. _Cassava setts were planted in earthen pots and grubs were
liberated at the rate of one per pot. Observation om the
establishment of these setts was taken after 45 days. Cassava
was found to be highly susceptible to the infestation at the

 time of planting and early stages of growth., The grubs ate ‘

" away the roots and rind of the stéem just below the ground level :

" which resulted in the failure of absorption and translocatiom .-

. of nutrients and water from the soil, As a result of this
aerial portions of plants got stunted and they gradually died out. -

: Grubs at the rate of one, three and five were liberated

- in pots having cassava plants of four-month-o0ld growth and

" the damage was asseased. There was reduction in various growth
characters studied. The damage done by the population level

- of one griub per plant did not vary significantly from the next.

- ‘higher level of three grubs per plant. In most of the characters.

- studied five grubs per plant significantly varied from the

. lowér levels of grub population. However the plants were

- apparently healthy though there was significant reduction in

. the yield of healthy tubers, ILimited number of tubers in ’

. a plant a@lone were damaged. T~ unaffected portions of partil

< damaged tubers and tubers fro. - naffected plants were assessed.

* for HCN, total starch, amylose and amylopectin. In the infested

“tubers the HCN comtent was relatively lower and a lower percentage -
of starch and amylose and a high percentage of amylopectin was '

estimated. The reduction of total starch and amylose and

increase. of amylopectin would@ reduce the cooking gquality also, !

. The preference of grubs to.cassava has indicated the - =~ 'éw
- possitility of using cassava as a trap crop. Cassava planted early,’
v in February may attract third ipstar grubs then present in field.
I These grubs can be destroyed by digging the 'soil around the plants .
t _in March., In & similar experiment with cacac having. one, . two :
.and three grubs per plant it was seen that even at the population ]

level Of ome grub per plant at four-month- 1ld stage, the emergence -
- of new leaves and growth of the plant got significantly reduced.

, Similarly in the case of crotalaria even one grub per plant-
in the early stage of growth was fatal to the plant. JIn middle

¢ aged plants one grub per plant lead to significant reduction

E. - in growth, . — . o I

PDistribution of different life stage 6f L. coneophora in soil.

3 - Distribution of the diffe . nt life Stageg of L. coneophora
> in different depths of soil was studied. 1 m” pits were taken

in fields-one a% Thazhakkara and another at Vazhuvadi from

£ 1977 to 1980 at fortnightly intervals. Soil from plts was
‘removed in layers and population was recorded. Soil temperature

- and moisture in different depths were also recordeds Table 4

- shows that adults were predominantly seen at 45-100 cm depth

¥ dur ing early emergence period upto June, But since June upto

f.- August higher proportion was obtained at 15-30 em stratalFiy ).

¢ The beetles .collected till Tune might have been pre-emergence ..
individuals whereas the collection obtained from July onwards

.‘-h ‘B
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included the beetles which had enmerged, mated and resettled for
egg laying. : - o

In geherél, a higher proportion of eggs was found in the dep

‘ f.range of 15-60 em especially during July-September. However the

eggs obtained during May-Jure was largly from the depths of 60-10

The highest population of first instar grubs was seen at a
depth range of 15«30 cm at both the locations. The first instar
grubs depend on the roots of weeds and other intercrops as a
source of food. This may be the reasons for the higher populatio
of first instaf grubs in the upper strata of soil. :

Sécond instar grubs were lé?gly distributed ét 15=45 cm depth

- Percentage of grubs seen at lo - depths was very low. In the

different months during the period of observation no definite
trend in the depthwise distribution of grubs could be made outs,

Third instar grubs were maximum at 15-30 cm depth during
1977~-78 and 1978-79 at both locations, ' “ut during 1979-80 at botl
sites the same was at 45~60 cm-@uring which period the ‘total .
rainfall was just half that 6f the previous two years. ConsequenH
the moisture in the upper strata would have been lower Quring the

- period and temperature higher and that might have resulted in the

preference of the grubs for deeper layers of soil. During Octobe)
they were at 30 cm:depth, VWhen the rain was received in November
_the-grubs'evan'migrgtgd;tgrthe;uppextstratafaf 15=30cm. - The -

inflwence of raip. over the distribution of third instar grub

was-also evident from the reverse trend in distribution from

' January,whenugrup-wereiqbseryediinfdeeper-layers»of,30&100 e,

V.

_to soil temperature and moisture:

This is presumebly due to-the higher soil temperature and less
moisture in the upper layers af;spil'during_the]summer months,

-~ .Pupae were:callected‘fromuawdepth-9f—30-100em9during all the
years. Very rarely pupae were collected from 15-30cnm during
June~July when:rainfall was very highs The high ranfall induced
the -pupating grubs to remain v v virtue of the higher hunidity.

-

Distribution of différent,lifémstages of L;fconedphora‘in féig}f;

©. Population of adults and different larval instars were b
grouped according to the soil moisture and temperature at which-
they were observed. It was found that adults preferred a. . -
8oil temperature of 29-31"c and 9=11 per cent moisture, First
instar grubs perferred 29-31°c temperature and 8-10 percept

meisture. Second instar were bredominantly seen in 31-33% c;éndl ?

801l MOiStUTe,Of-8-10_gexcenta“ Third instar grubs were seen.

pPredominantly in 31-33"¢ and '7-9 per cent moisture{ Fxy, 5)

-
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 Seasonal distributiﬁn of ‘L.coneophiora (Table 5)

i

s Period of occurrence of different life stages of L.congophora
‘was studied from the population counts taken for three years.
Adults were seen from second week of liay to the end of August.
However stray beetles were collected in March-April and September. .
FPopulation was higher in the months of June and July. Eggs
were obtained from second half of May till the end of September.
First instar grubs. were obtained from the second halfof May/
beginning ef June t9 the. beginning of October with a higher
level from end of June to Sep” Mer. Second instar grubs were
found from the second W1f of .uly to the firsi half of November.
Phird instar grubs were seen from the first half of October to
to secold half Of June at-both the locations: However grulswere
seen upto the first half of July during 1977-78 at Thazhakkara
and up to the end ¢ July during 1978-79 at Vazhuvadi. Thus the
grubs were seen i field for about 10 montasLFg-6)* . 7 .
Pupa were seen from beginning of March +i1l the end of Augugt
with higher population in April to July. ’ .

VI, Adult emergence:

‘uBéeﬁles emefging in a 50.m2 piat'in'Thazhakkara ware collected
dai%y ghroughout;the snergence period for three yeers from
1976-~78. ' S : .

 Beetle emergence started by first week. of Harch. -.Only very
few beetles were seen during this month. Low emergence continbed
t111 end of May. Period of peak emergence was observéd from the
_First week of June t0 August, laximum emergence was in July.
Stray beetles were seen in September also. . Commencement of .
energence vopeared to be infl nced by rainfall ané soil temperatu
Inothe‘early emergence period en the 'soil temperature rose to
37°% .or more no bectle emergence could be seen. Total rainfall
during the premonsoon period of March-April appeared to influehce
the time of peak emergence._ The total quantum of rainfall receive
in the months of March-April ani early May, rather «than the
conmencement of rainy season, initiated beetle emergerce.

:Peak period of emergence was June-July. About 60 per cetit
of the total beetle population that emerged from the soil was in
July in all the three years. ' s - , |

' pngmigal-cqntrql

Avplication of BYC 5 percent/heptachlor 3 percent/aldrin -

5 percent 120 kg/ha or chlordane 10 percent at 60 kg/ha once.

~in April and another in August is the_preSent'recommendation"

* for the control. The results of earlier trials (Firula and
Menon 1957, NWirula 19583 Mathen et al 1954 Johnson, and

. Nair 1966 and Abreham and Rurian 1970) were not in full agreement
or conclusive. The bigh degree of heterogencity in the distributi
of grub population in the field is probablythe major factor for
the inconsistepcy of the resul*s obtained in the experiments. -
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Hence precise hiosssay end field assay trisls were condrcted with @
view t6 finding the most eéffective.and economic insecticide for the
control of L. coneophors and to fix the most sdvantageous period
Ffor the sopliostion of the pesticide, o -

_i. Chlorinsted hydrocsrhon insecticides

Different doses of five percent dusts of aldrin, BHC, chlordane
and heptachlor were spplied in 1 meter microplots to @ depth of
15 om ond mixed thoroughly. Soil samples were collected from these
plots 24 hours after trestment snd filled in bottles. One second/
third ingtsr grub wes 1iberated in esch bottles and each trestment had
10 bottles. There were three replications. Table 6 shows the
results of the probit snalysis done on the dats obtained., Agsinst.
the second instar grubs sldrin wes found to be the best closely
followed by heptachlor whereas the third instar was wore sqsceptlble
to heptechlor thsn sldrin, Tsble 6 shows that on cost basils
.heptachlor had to be preferred to aldrin. BHC was alseo found_to be
appreciably effective., Chlordane was less toxic snd ineffective. ¥
Hence BHC and heptachlor were selcted for the field trisls. I ,

The relative efficacy of BH nd heptechlor during different
periods of the year was evalusted under field conditions through @
separate experiment, Cement tubs of 1m diameter and 1 m height were
used for the experiment, Soil was filled and insecticides were fixed
(BHC 5 kg si/hs and heptachlor 1,4 kg 2i/ha) thoroughly with the
so0il in the tubs upto a depth of 15 cm. ‘Sprouted ground nut seeds
were planted in the tubs which served ss food for the grubs. B
First instar grubs collected from field were liberated in 81l the
* tubs commencing from June snd at fortnightly intervals till the end
of occurrence of the first instsr-grubs in the field, . Untreated
- checks were also meintained, - The period of insecticide treatuent ‘

tried were in (2) April slone (b) June alone (¢) April and August and »
(d) Jine and September. Each treatment wes revlicated thrice.

msble 7 shows the results of the experiment. Between the two
insecticides heptachlor was found supe rior to BHC 'in the correspofding
schedules of applicstion., Among the vorious schedules of trestments
application of heptachlor in June fgllowed by & second round in - »
September wss found to be the best, since there were no sarviving grub
or pupa in the ahove trestments, The ahsence of surviving grubs - °
in the ahove treatments wes revesled by the absence of the mortality
of sprouted ground nut seeds sow ‘1 the treeted tubs. {4 single
application of heptachlor in Junc @S slightly inferior to two
applications, however the difference wess negligible, . Similarly two
spplicstions of BEC in June end Septémber'was.almost_equally effectiv
to single spplication of heptachlor, The schedule of April and August
_ treatment of the two insecticides was significantly,inferior to the
- June and September enplication, [A,single_applicstion'oﬁ_the,either o
insecticides in April alone gave. unsatiafactony controld o

' It can be concluded that L. toneophora can be best controlled
by 8 single round of treatment with heptachldr at the rate of 1.4 kg
2i/he in the month of June or with BHC applied in June end September
each treatment being made at the rateof 5 kg ai/ha of the toxicent.
Applicstion of toxicent inm April is likely to be less effective _
aince the present studies showed thet the third instar grubs present
in the field during the period were not amensble to control using
the insecticides tested under normel field dosages. Parther the
grubs inhabit the deeper strata of . . « + « o o7 e v 00 v e .

= B foeit
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soil in Aprll and the insecticides applied in the top layer of .
soil may not reach down to the grubs.

Granuler insecticides -

A Field trial was conducted at Thazhakkara & Vazhuvadi to
find out the effectiveness of granular inseciicides. in controlling
the pest., Field plots of 10 sq. mt. were prepared with bunds.

" allsrodnd, Insecticides viz. Thiret 10G(phorate), Sevin 4G(carbaryl)
Solvirex 5 G(thiodemeton) Pure = '3 G(ecarbofuran) anl Ekalux 5G

" (quinalphos) were applied at the rate of 4,6 and 8 kg ai/ha and

untreated check were maintahed. Insecticlides were applied twice
8 year. - . ' o -

There were three replications. Observation on grub population
" in the experimental plots was made just prior to insecticidal \
application and one month after treatment. The experiment continued
for two years. The pest reduction was worked out and the data
-was subjected to analysis of variance.

- _The results are presented in table 8.  There was significant
difference between all treatments and control,. Maximum reduction
in pest population was obtained with 8 kg .°i of carbofuran, .
phorate and thiodemeton. However the highest reduction was only
78,16, - 8ix kg ai/ha of phorate and carbofuran gave a. reduction.
of around 604, However there was no significant difference,
between the lower and middle doses of phorate, carbofuran and
thiodemeton, Carba¥yl and gquinalphos were least effective.

I+ is evident from the table that for control of grubs of

L. coneophora high doses of granular insecticides need to be
used, Use 0f such high doses may not be economical, ' ’

VIII.Persistence and downward movem- -~ of insecticides

— Persistence and downward mo.cient of chlorinated hydrocarbon
insecticides viz., BHC and heptachlor was studied. Insecticides were
applied in to field plots of nine square meters, Schedule of
treatument-and dosage are as given in insecticidal contrsl{table .7),
S01l samples were drawn from different depths from each plot. :
using soil auger 24 hours after treatment and at monthly intervalsy

 BHC present in soil samples was estimated by colorimetric method 7 -
and by bioassay and heptachlor was etimated by biocassay alone,

iThe results showed(Fig"g) that BHC applied in the months

of April, June, August and Sgptember had half lives of 89.6;

71.8, 66.4 and 35 days, respectively and the residues almost’

completely disappeared within 7,5,4 and 3 months, respectively.

The quantity of insecticides found in samples as per chemieal
.assay and bioassay were showing an overall agreenent, The half

lives of BHC when applied in April as éstimated by the two
.techniques were 89.6 and 97.6 days, respectively. . For June, - .
August and September schedules half lives as estimated by chemical
- assay were 71.8,66.4 and 35 days respectively while the correspon-—
~ ding values for bioassay were 74.0, 64.3 and 37 days, : o

' The downward,movegent.oj-BE' ipplied in April commenced with
the onset of monsoon in June whe: applied in June comparatively

ARt
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bigher proportion of the pesticide hmd msved o 1ower depths,

- In the case of August and September treatvents #lsy slightly: hi@hex

novement of the insecticide to the 1ower depths of 30-45 was
abserVed.

In the case of heptachlor i.c persistence was found %o be -
more than that of BHC. The half lives »f heptachlor applied
in April, June,August and September were'72.2, 76. 5y 87,7 and
82,3 days: resyectlvely. When applied . iﬁ.4gri1 the insegtieide
moved to %0 cm. But in June applicstion the insecticide
moved 125 45 em depth.  In general the movemehts inm terme sf
distance and quantity were less then that of BHC. In the' case
of BHC and heptachlor the pestlclde residues reaching the lower
depths of 15 0 45 om was far below the Jevel of eoncentration
required for ecausing mortaiit{ ubs of L. coneophora.

This indicate the need of app icat enn of 1nsec¥*éiaes o
deeper layers of soil. :

zx,Piologxcal ccntrol"

: Few diseased/dead grubs were csllected from fielé.an&
a nematode Caenorkabenitis sp and a bacterium Bacillus sp were
isolated and -gubjec cted 1o pathogenicity tests. ZThe organisms -
vere tested 81ng1y and in combipation on different stages of
the grubs. N3 .disease- symptams -appeared on the test insects.

.Other methods of control

(an experlmrnual ﬁlndlng&)?ﬁAui

T Beetles were callected1£ram few plots cantinnaqakw

 for. three years for-utilizing: them in diffeyent- expeximents.

It was found -that the population in these plots gradwally -

decreased and by the third year the population wes very meagre.
Children and aged people. were: «engaged for this mass coliection.
on payment of five paise per: beetle, This has indicated that.
employing children for mass collection 2f beetles. éuring adult
emgrgence season and thereby reducing tbe population: af’s .grube.

. is' a feasible method of controla

_ is not posazble.r

=

- Since the adults of L. coneoghcra are nsﬁ-feeders the
eontrol of adults by hand picking from host trees or, killing
by spraying the host trees as dane in the case of Hslotrichia spp

‘714. Publications IR

" a) VA Abraham 1983, Rislogf ‘bionomics and contyol of
- c¢oconut cockchafer Leuc: ..olis coneophora Purm. . -

Ph.D Thesis submitted to Kerala Agricultural University

-
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v | .. e | Lo Hmuwm"mw Seasonal distribution of L. coneophora "

+ - -

Life wmm-_ ..amu_ ‘ ,m.mw:_  Mar >E_, - z&_.‘ .E._n o ;H_ﬁ. . Aug o ,ma.

ion 3 5 a B a b .a..b, a B _a b . a. b 8 . hoia . ..bli Bk, & o Wﬁ._u;é a -t

.l.l.lllIl.[l..l..lllll..ll.ll.l-lt...ll..ll.ll..l.lnu..ll..ll-t-.ll - it e .l.l_[I.llt....r.ll..rlll.l.l-tll.l.lf....rlllll-vl.l.l.lll.ll!.l.ll.lll&ll Ililllllll'lll.ll,
hault s - 7 0,0:0,0 0,0 2,3 5.6 8.3 6.3 10,0 6,3 3.6° 0,3 0.3 .o
| 0,6 0.6 1.6 5.711,610.3 8.3 8.0 3.0 3.0 0.7 70,0 Ti. o T e b

. R o ©-9,027.632.06%,0 47 ,..pﬁ.oum._u. o.\o. _,,o.a_.,._
B .. 42,074.349.036.0°38,038.6 S.m »m_._u,. 183

% er gru B | O e 645 5,510,595 .mm.oﬁpc 29.0 15,5 mm 0 m 0

Secc iAo e »w._m 5 8,0 12,5 ;..._mq@ 5 8.5 .s._ 5 T u"_o.
star mwnd B S R _ 1.8 5, 5 m o b m m m »u m m 0 11.5° 8.5 0.0 "
Ahird, in= 4. S.o.a o_m 323.016. mm. umu 010,313, 010034740 2,0 3.7 0.0, 7 0 i i U0 22,6 200613.036.4 5 2

uﬁ&, mgw B um.aa 012,315,019, mwm.eﬁ 020, 0 5.3 8. 011.0 440 4.0 m.u _A”._.__,_..__._f_m._ﬂ._:,_ﬁ&_ﬁ_.a._Hm.,_m@__.u_m

Pupa o A 0.0 0,0 2.0 2,3 5:6 7.0 6,310.0°8.0 4.0 1 b_o._mw
e B L 1620723 _m.o“_m.b_s.oﬁ.m_s.e__.fm___u.u..o.__m 0.0°

PR

Egg

- . 4

:wgﬂzﬂw;; PRI ﬁcwau_abmmwmwwmum ) . A= First. aouesumun.om the month . =&
; .zwggwaM,g%;wui,ﬂnuswdmn»__. - - .-b = Second fortnight of the month e




emdwmm..WWHm&wdmdouwowew.OHowwowwmmﬁmaHsmaaﬁmowamm to grubs of L. coneophora -

- — — b v e T —y S 'll'll!i'lilIli'"t"i'li!"'lltll‘l‘i“‘llll"li‘ll"""l""[‘ll!"tllk"lxil - o -

: - .. . LD 50. Relative 13 90 , . Cost*
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grub _ . : e g : . o
FEC 2,3710 3.2 . 4837 0 . 97
Chlordesne 6.8740 9.4 12,430 1020
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grub . : _ . U I . .
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.. Heptackhlor 2,677 . 1.0 5.058 . . 408
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Table 7. Survivel of first instar grubs of L. o
v in insécticide trecated soil when libera at
different intervals after treatment and the es- . -
~tablishment of groundnut sown in treated soil,
one month after las't- round of insecticldal appli—
cation .

;‘ . . . S . . . »

b S ot St e Y i S 008 G B nte i - Ay —— - 4 - — - v . i Sy S T — = — -n-—-—--'—i---‘—-b
! % of tirst instar Mortality of

grub reachggﬁ. _ groundnut
- third ihstar Pupal seedlings(%)
. stage .stage

-— — . - ey oove e o W o _-—--——-—--—---up-—--q‘—----———-——-ﬁ-

i‘Treétmént,

BEC 5 kg &i/ha in April  70.78 - 26.64, 73 .49
o DR - 7457.28)  (31.07)  59.01

BHC 5 kg ai/ha each applied ‘1 81,30 . 15.24. . 45.291a
in April and August - N (2?.49) - (22.98) . 42.62

BHC 5 kg'ai/ha applied in = &6 64 49,34
juge - - o Lu3.07) (1 42) k.62

BHC. 5 kg ai/ha %afeﬁl-;pp-iieﬂii ;j; 41080 179 ; g
in: June and Sep¢ember 5’ (29,@9) (7 69 ?4§37?1

?:ptachlor 1.4 kg ai/ha a??* | 30.6@ vy 325 fiﬁ#ﬁﬁﬁ;ﬁii"
Bied in April' (33. 61) (17 70) 38.44

?;ptachlor 1.4 kg.ai[hq"each 6.52_
prpiied-in  Aprl & Aligust (1@.79)_ﬂ fIO,O)

_‘Ptachlorf 1‘.‘1{ kg ai{ha - -19««59 6

feptachior 174 kg iiffh? mn T
pplied in, June and; September (0-0)  (9.0),

. ) i t
,‘3,'7"»: K [ ST [SUE S

D R . D R

, q;;hm.:;rﬁf”_”;;_x* 90.7aﬁ-_ 69.09 100,00,
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Table 8, Mean per cent reduction in population of grubs
of .. coneophora in field plots treated twice a
year forf two years with different levels of
granular insecticides

N A i ek e — —— - i A o S — i A e S i A o R e S S il e b A e s e A e S ke vl I S P D g NP e A A A AL i

Mean reducﬁion-in grub popula-

Insecticide kg ai/ha fffﬂ;ﬂfl___ ___________________
Original Transformed
Carbaryl 5 33.87 . 35.59
6 59.28 '50.35
8 51.62 : ' 45.93
Carbofuran % - 65.15 - 53.82
' 5 . 78.1% - 62,12
| 8 92.%59 . 7h.21
Phorate 4 76.55 61,04
6 83.32 = 65.90
8 95.79 78.16
Quinalphos . w.87 " 4378
- 6 53,88 - - . 47.23 .
8 .. 9462  36.60
Thiodemeton 4 79.82 6331
; | 6 64,30 7 53431
? 8 92,88 - . Th.46
Control | N 7:79 o 16.21




Fi1G.{ EFFECT OF DIFFERENT HOST PLANTS ON THE BI1OLOGY OF
L. CONEOPHORA
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-FIG.Q‘_ EFFECT OF DIFFERENT HOST PLANTS ON THE SURVIVAL OF THE IMMATURE STAGES OF
i. CONEOPHGORA
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F]G,A_ MEAN NUMBER OFLE.CONEOPHORA IN DIFFERENT RANGES OF SOIL TEMPERATURE

AND MOISTURE
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FiG.45. MEAN NUMBER OF L. CONEOPHORA IN DIFFERENT RANGES OF SOIL TEMPERATURE
AND MOISTURE
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F1G. ¢ SEASONAL OCCURRENCE OF DIFFFRENT LIFE STAGES OF
L. CONEDPHORA
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Flg. 7. PERSISTENCE AND DOWNWARD MOVEMENT OF BHC AND HEPTACHLOR

APPLIED IN FIELD (LOAMY SAND SOIL) IN ALEPPY DISTRICT, KERALA
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