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Areca palm Areca catechu L. is a tropical cash crop mainly

in South India and its production is seriously affected by the

spindle bug C. arecae.

It is also suspected as a vector of

Yellow leaf disease of arecanut (YLD) caused by Mycoplasna like

organism (MLO).

Though the pest is found throughout the year,
peak population was found in rainy seasons.

Any insecticidal

application as spray or granules as per existing recommendations

wera liable to be washed away.
- techriology was desired.

Therefore a better management

More information on the bioecclogy of

the pest, its role as a pest and vector (if any) of MILO,



10(b)

dimbrivution of the insect in different agroclimatic zonce of
Kerala, seasonal abundance, correlation with weather paranmeters
and seasonal abundance, correlation of the pest and the YLD

(if any) etc. were envisaged to be studied.

Practical/Scientific utility

The information from the project will bring about a better
nanagement technology for the spindle bug of arecanut and help
to understand the bioecology, nature of damage, plant pest
relationship and involvement of the insect as a vector of YLD
if any, through mycoplasma like organisms.

The work done on C. arecae hag been reviewed recently
(CPCRI 1982). The biology and control of the pest were worked
out. Chrysalidocarpus lutescens, Pinanga sp. Areca triandra,
LoXococcus sp. were recorded as alternate hosts besides

A. catechu (Nair and Das, 1962). Nair (1964) recorded
Chrysalidocarpus madagascariensis and A. concinna additionally.
Blaeie guineensis was added to the above list (CPCRI, 1982).

Shama Bhat Khandige (1955) and Pillai and Kurian (1959)
suggested fish oil rosine socap @ 12.4 g/litre of water spray.
Nair and Das (1962) sprayed at monthly intervals HCH 0.2% or
endrin 0.025% a.i. and kept the areca palms free from the pest.

~Menon et al. (1962), Nair and Menon (1963) and Nair (1964)

tried with different insecticides and recommended suitable
foliar sprays but the insects reappeared shortly. Therefore
Abraham et al. (1976) tried granular insecticides namely

“phorate 10G, carbaryl 4G and thiodemeton 5G and found that

population of bug in all the treatments was significantly
lower compared to that of control. Hence application of any
one of the three insecticides in the leaf axils once in four
months was recommended for the control of spindle bug in
areca palm.

Abdulla Koya et al. (1979) tried granules of lindane,
carbaryl + lindane, carbaryl, mephosfolan, thiodementon and
quinalphos. All the insecticides gave good control of the pest
but quinalphos was superior to mephospholan and thiodementon.
Sathiamma et al. (1985) tested granules of phorate, lindane
and quinalphos in field and found that insecticides applied in
the innermost two or three leaf axils @ 10 g per palm at three
months intervals effected significant control of the pest



(CPCRI, 1982). Considering the cost factor, they found lindane
was nost advantageous.

Later in an extension trial it was found that leaf axil
application of phorate granules caused phyto-toxic burns on
areca palms. Washing away of the insecticide during rains
reduced the eifectiveness and the bugs reappeared within one
month and reached injurious level in three months time (CPCRI,

1983).

M. Taechnical progranme

(i)(a). The distribution and extent of damage caused by
C. arecae in major areca growing traots in Kerala and seasonal
abundance of the pest in selected centres of Trivandrum
district for two consecutive years were studied adopting
standard statistical methods at monthly interval.

(b) Number of bugs and nymphs per palm, numbser of holes/
bite marks caused on the freshly emerged leaves, intensity of
YLD, natural enemies and climatological factors in each location
were recorded.

(ii) Detailed biology of the pest on areca palm and
alternate hosts were studied. Histological and histochemical
changes of the plant tissues at different intervals after
feeding were examined to understand the mechanism of the
damage caused and the toxemia caused on the host were abttenpted.

. (1ii) BEvaluating different methods of control:

Foliar sprays with insecticides, leaf axil filling with
granular insecticides and insecticides in suitable devices
(sachets) as repellants were compared after standardising the
quantity required, frequency of application and number of
sachets required per palm etc. Other conventional insect
repellants like neem cake, suspension of fish oil rosine soap
were also evaluated. This was done by conducting field
experiments adopting suitable statistical designs. The cost
of application of different techniques also was worked out.

(iv) Association of MLO with C. arecse was exanined
by elegtron microscopic studies. Suitable tissues and haemo-
lynph of insects fed on diseased (YLD) and healthy areca palms
were studied.



12, Final Report of the Project - Summary of results:

The spindle bug, C. arecae and the YLD of arecanub are two
most serious problems of arecapubt in reducing its production and
cultivation. From time to time C. grecae was suspected as vector
of the disease. Studies were hence taken up to understand the
role played by this bug as a vector and to evolve suitable
control measures against the pest.

Distribution and seasonal abundance of C. arecae

1. A survey was conducted in five agroclimatic regions
of the State and nine locations from each region adopting
stratified ssgmpling. Results showed that the bug was present
all over the State except in a few locations. Vadakkancherry
and Palghat were free from bugs. YLD free palme and gardens
were observed in all the regions. Similarly 100% incidence of
the disease was se~n in one garden at Palode, Southern Kerala
and 86.67% gardens in Irrikkur, Northern Kerala. In Middle
Kerala and Northern Kerala 6 out of nine gardens each were
without YLD. Minimum mean YLD index seen was 14 in one garden
at Kattakkada and maximum at Chithara with 54.17. Irrikkur
53.72, Palode 52.02, Kulathupuzha 51.22, Peechy 44.53 and
Peringannala 44.17 are the higher index marks in some of the
other centres. The natural enemies noted on the arecanut
crown were four species of an¥%s (Fam. Formicidae : Order
Hymenoptera) and six species of spiders (Fam. Salticidae :
Ordexr Araneae). They were present in all regions.

2. Seasonal distribution of bug population studied for
twenty'four nonths at five selected centres of Trivandrum
district showed that the bug was present throughout the year
from a range of average one to 8ix per palm per nonthly obser-
vation. Bug population showed some increase in July, October,
December and January bubt were statistically not different
though between the five centres they were significantly
different,

5. ©Simple correlation studies of bug population and
weather parameters at Palode showed that maxinum tenperature
was negatively correlated while minimum RH% was positively
correlated. Rainfall also influenced the bug population.

In Tiruvallanm also the maximum temperature was found negatively
correlated with bug population. Total rainfall, rainy days and



ninicam BHZ negetively influenced with YLD indices in different
months but the bug population did not correlate with the
discase.,

Biolegy of bugz on different host plants and Nature of damage

4. Egg incubation period of 6-7 days and 5th nymphal
period of 1-Y days did not significantly differ among the host
planke tried under this experiment. First, second, third and
fourth instar nymphs significantly differed in bheiw difecyele
durations on various host plante. The size of different nymphalk
instars and adults grown on different host plapts significantly
differed. The bugs bred on E. guineensis were larger (adult

‘male 5.95 nmm and female 6.19 mn) followed by the ones bred.on
C. lutescens. Adults bred on Pinanga sp. were smallest
{male 4.65 mm and female 5.05 nn).

5. Leaf tissues fed by the insect compared with healthy
were histologically and histochemically evamined.  The
shrinkage of the epidermis and spongy cells near vascular
bundles was caused by the sudden removal of cytoplasm. This
led to cell collapse and necrosis and finally the total distruce
tion of the lamina except vascular bundles. Pockets of
undanaged cells within the lesions persisted up to 120 hours
which subsequently dried away. The danaged sites becone
filled with brownish deposits which may be presumed as
phenolic materials. Histochemical analysis also showed
incregsed protein depogits following the feeding injury.
Similar brownish deposits were geen at the egg laying sites
also. In severe casegs of feeding the entire leaflets and the
gpindle may be dried or the entire crown of the palm may be
scarred and spotted. The feeding marks seen on fronds,
petiole and stem form smallpox like depressions which becone
brown, and black in sequence and then dry up. Thus the bug
feeding injuries directly impair and reduce photosynthetic
efficiency of the palu in addition to the toxins deposited.
Such areca seedlings regularly infested by C. arecac bhecone
sickly, stunted and may never reach its full vigour.

Chemical control of C. arecae
I e

6.1 A newly evolved method of checking the pest population
by keeping phorate in sachets in the btopmost leaf axil was nmore
gffeotive.The optimum quantity of the insecticide in each



Gaelret amd Lhe dumber of gachets required per palm were studied
through field experiments. A dose of 2 g/sachet and 2 sachets
per palm was found effective in comtrolling the bug population
ahd maintain spindle bug free garden.

7. The new insecticidal sachet method was evaluated in
comparis on with the present recommended methods (spraying and
placing granules in leaf axils) in a field experiment. The
cost of the different control methods als 20 were studied and
the results showed that insecticidal sachet nethod was the
cheapest, most effective and safest treatment.

Asgociation of €. arecae with MLO and YLD
LR

8. The salivary glands of the bug caged on YLD plants,
for different durations (20-33% days) for acquisition and
incubation of MLO were examined under light microscopy and
e€lectron microscopy. Critical examination of ultrathin
gectlons of the glands failed %o reveal any mycoplasma like
structures Haemolymph of such bugs were also examined.

These studies conclusively proved that the spindle bug nay not
be acting as a vector of the yellow leaf digease in arcca.

PROGRESS OF WORK IN RELATION TO THE TIME TARGETTED FOR
COMPLETION OF WORK AND REASONS FOR NONACHTEVEMENT OF
TARGETS, IF ANY:

I. DISTRIBUTION OF C. arecae AGRO-CLIMATIC REGIONS OF KERATA

A stratified two stage purposive randon survey in the five
agrd-climatic zones of Kerala namely, North, Middle, South,
Hill and Problem zones, covering the entire arecanuk growing
tracts of Kerala, to evaluate the distribution of C. areccae
was done during December 1988. The bug population count of
nymphs, adults and injury count of bite narks, natural enenies,
and other arthropod fauna in the palm crown were recorded in
the prescribed proforma (Appendix - I). The yellow leaf disease
(YLD) "indices and percentage of affected palms were also
recorded.

(a) Bug population: Adult bug population was seen
Throughout the State except Vadakkancherry and Palghat in
Middle:Kerala, Vaduvanchal in Northern Hill region, Tellicherry
and Kumbla in Northern Kerala where no adults were observed.
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Nymphal populations were not seen in Mukundapuram, Vadakkancherrj
Palghat in Middle Kerala, Temmala in Southern Hill Zone and
Kumbla in Northern zone. Spindle bug bite injury on leaves was
not observed in Vadakkancherry and Palghat in Middle Kerala.

The total average bug population per palm ranged from one to
eight. The total bite marks ranged froa zero to 491.78 on top
nmost leaf per palm. No agro-climatic zone was found free from
the spindle bug infestatlon (Table 1 to 5).

(b) YID: The yellow leaf disease was peen throughout the
agroclimatic zones and least in the northern zones .as a whole,
in agreement with the observations of Geoxge et al. (1985).
However in Irrikkur in Northern zone the disease was found as
gevere as in Southern zones. The percentage of YLD affected
palms in different locations ranged from zero to 100 and
following are some of the places showing maximum YLD indices
(percentage in parenthis); Palode (100), Theviyode (90),
Mavelikkara (93.33), Peechy (64.29), Irrikkur (86.67),
Kulathupuzha (46.15), Chithara (37.5), etc. The mean YLD
indices ranged from zero to 54.17 with maximum in some of tGhe
following places with indices in parenthesis; Palode (52.02),
Theviyode (39.63), Mavelikkara (38.43), Peechy (44.53),
Irrikkur (53.72), Kulathupuzha (51.22), dhithara (54.17, ete.
Table 1 = 5). ‘ .

(¢) BSeasonal abundance: Seasonal abundance of the pest
in a few selected centres of Trivandrum district representing
heavily diseased (Nedumangad Taluk), moderately diseased
(Neyyattinkara Taluk) and apparently healthy areas (Tiruvallan
Village of Trivandrum Taluk) were studied for 24 months from
May 1987 to April 1989. At Palode range peak population was
geen in June=July and October-January in both yeafs. In
Vithura the same trend was generally seen and bugs were seen
throughout the year. In Kattakkada, least bug population was
seen in May 1987 and in 1988 during February-March. In
Neyyattinkara least populations were recorded in May-June
during 1987 and March in 1988. Lowest bug population in
Tiruvallam was seen during May-June in both the years
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(d) Correlation of bug population with weather parameters:
Simple correlation of weathex parameters namely total rainfall,
rainy days, maximun temperature, minimum temperature, maxinun
‘relative hunidity and mininum relative hunidity, showed that
maximun temperature.was negatively correlated with adults,
nymphs and total bug population (Table 6). During rains
tenperature is lowered down and there is increase in the
 moigture and relative hunidity percentage which are thus found
to be positively correlated at Palode centre which help increase
the bug population. ' In Tiruvallan maxinmun temnperature was
found negatively correlated following the trend at Palode but
total rainfall or RH% was not found influencing the bug populge-
tion. Proximity to rivers and lakes there perhaps help to
naintain almost a uniform relative. hunidity percentage. In
Neyyattinkara number of réiny days negatively influenced bug
population.

(e) Seasonal fluctuation of YLD and its correlation with
bug population:

(i) The YLD palm percentage and indices in different
months recorded at Palode and Vithura for 24 months showed
variations. At Palode the percentage varied fron 60 to 80 and
YLD indices from 9 to 56. The increase in the indices was _
observed from September-~October and reached a peak in December—
January in the first year and December-March in the second
year (Table 6). '

<« (3i) At Vithura percentage of YLD palms were more but
indices were less than at Palode region. The percentage ranged
from 26.67 to 93.3% and indices ranged from 7.22 to 48.68. The
increase in the indices was observed from November-January in
the first year and October~-February in the second year.

(iii) Simple correlation studies with YLD, weather
paraneters and bug populations at Palode showed that total
rainfall and rainy days and min. RH% were negatively correlated
with the disease while maximun temperature was positively
éorrelated with the disease. Bug population did not correlate
the diseagse (Table 7). | .

1



Table 6. Seagonal distribution of C. arecae and yellow leaf disease at Palode,
Trivandrun district, 1987-89

ggmber ggﬁ;ape ‘ mean bug population . : metaorologlceal data
moren  THER. of2eme Mlices B ot muiny NI R peneens
¥ip " by YLD adults nymphs total y8 pax. min. mx. min,

May 87 28 so.00 17.19  (§:303, 0-497, 1.0%2, 134:39) 209.2 14 34.4 240 84.97 5B,
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Oct. 87 22 62.85  28.05 (§1042) (3:3%0) (3es3) (13.51) 384.2 18 31.3 230 92.35 74.16
Nov. 87 22 62.85 28.35 -ard (2-1%3 42T Te:5e) 366.4 14 7..31.6 22.8 92.67 68,70
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sarse 2 oo e (B O A A6 0 13 0. s s e
g, 88 23 65.71 3731 Q138 (14322 14333y 4E:T2, es9.s 131 30.5 23.9 91.96 T1.00
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Oct. 88 24 68.57  46.10 (?:ggg) (?23331 (}:23;) ?g:?g) 215,27 32,3 23.9 90.32 61,19
Nov, 88 23 * 6571 4142 (9320, (?:ggli (11459 %g:gg) 224.7 12 31.7 22.9 93.60 64.27
Dec. 83 27 s so.s1 Q900 (1:308y (G3%E, 1628 722 5 3.5 22,3 89.97 s3.t0
Jan. 89 26 74.29  45.75  (1:288) 30936, 4333, 72:83) 7.4 1 333217 8970 42.38
Feb. 89 22 s2.86  51.38 (9720, (9-220) 9:31%, %2:3%, 0.0 o 30.020.9 85.78 29.25
Maz. 89 23 65.71  s6.43 (038 313505y (Titey 207 645 2. 35.2 23.2 90.03 38.00
Apr. 89 23 65.71  48.05  (§:858, (2720, (12909, 7015y 238.0 14 34.1 24.8 89.80 61.66
oot a) - s N N9 RS &S

NS : not significant g : signiricanf C.D, wvalue given in Appendix

Figures within parentheses are tranaformed values (/x + 1 )
Total palms surveyed per month: 35

!




0.1262**

Table 7, Correlation between C. arecae populabivl’
- and weather parameters
total bites YLD
parameters -adults nymphs popula- on e
tion leaves indices
Palqgg
rainfall 0.0660 0.0760* 0.8180* 0.0758* =0.,531%**
rainy days 0.0519 0.0492 00,0600 0.0566 ~0.6356**
nax. tempe. =0.1147*% -0.,1765** ~0,1745** 0,0508 0.636**
min. tenp. -0.0141  -0.0634 =0,0519 =0.,0011 -0.,355
nax, RH% -0.0060 =0,0021 -0.0059 =0.0582 -0.196
min. R 0.1328** 0.1495** 0,1619** 0.,0961* ~0.6355**
total bug population -0.235
_ Tiruvallam
rainfall -0.0043 0.0779  0.0628 0.0260
rainy days -0.0623 0.0532 0.0225 =0.0311
1itc P o temp. "001459'- "0-2276“ -0.2579“ 000907
min, temp. -0,1176** =0,0622 ~0.0917 0.0%64
NaXe RH% "000233 -000385; 0.0238 —0.1164*‘
nin. RH% -0.,0928  =0.0110 ~0.0409 =0.0200
' Neyattinkara
rainfall ~0.0523 «0.0170 =0,0307 -=0,0188
rainy days ~0.1170%* =0.0420 ~=0,0718** -0,0888**
Kattakkada
raginfall =0.0460 ~0.0103 -0.0660 -0.0520
rainy days -0.09%92 -0.0307 =~0.0579 - -0.0170
Vithura
rainfall 0.0404 0.0001 0.0134 0.0848
rainy days 0.0587 0.0309 0.0456

* gignificant
** gignificant

at 5% level
at 1% level



II. BIOLOGY OF C. arccae ON ALTERNATE HOST AND WATURE
OF DAMAGE '

(1) In order to study the effoct on the lifecycle and
gize of C. arecae, they were reared on A. catechu, A. triandra,
Pinanga sp. and Chrysalidocarpus lutescens for atleast two
Benerations and the details were recorded (Table 8)., On
A. catechu and A. triandra average life span from egg to adult
stage wag 24,07 and 24.21 days regpectively whereas in Pinanga
Sp. and C. lutesceng it was 31.66 and 25.83 days respectivelye.
Average fecundity among the different palms were 20,12, 18.0,
14.4 and 15.66 eggs per female in A. catechu, A. triandra,
Pinanga sp. and C. lutescens respectively. The adult male
longevity was 24.0, 18.00, 12.86, 13.75 and adult female longe~
vity was 27.75, 23433, 25.50 and'21.0-days respectively on the
above palms.

(i1) Body measurements of early instars fron egg to
second instar nymph did not statistically differ anong the
ralms on which they were bred (Table 9 & 10). The eggs
meagured from 1.40 to 1.67 mn long, the first ingtar nynphs
measured from 0.91 %o 1.62 mn and the second instar nymphs
neagured from 1.73 to 2.20 ot in the different palms. The
third instar nyephs to fifth instar nymphs sizes in the
different palms differed significantly, The length of thira
instar nymphs ranged from 2+27 t0 3,33 nm,.the fourth instar
nymphs ranged from 3,05 to 4.76 pm, the fifth instar nyrphs
ranged from 4,0 to 6.19 nn. Adult males differed in the sizes
anpong the palms whereas in female it did not gtatistically
differ, The adult males measured frop 4.41 to 6.9 mn and the
females measured from 4.68 to 714 mm.

(iii) DNature of danage: The damage caused by C. arecae
on areca Palm was described by Khandige (1955), Nair and Das
(1962), Menon et al. (1962), Nair and Menon (1963), Abraham
g% al. (1976), Abdulla Koya et al. (1979) and others.

(a) The main features can be summarised with certain
additional pointé as follows: The injury to the palm by
C. arecae begins with egg laying with the ovipositor and
extends to all life stages., The injury is made on tender
tissues and older tissues are more or legs resistant. When
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the fceding injury is seen on tender lemf tissues, it develops
a longitudinal’narrow decolourised z0ne ang progressively
extends between the parallel veins. As g result of the feedw
ing, the cells get collapsed due %o shrinkage: which becone
ﬁecrotic and dry. The affected portion is Seen flaked off
leaving "shot holes. When iﬁjury is made on fronds or spathe,
it forms circular Snallpox like depressions .which becone
necrotic, black and dry up. During rainy Season, the affected
8pindles are gean invaded by saprophytic flies, Tungi, andg
bactgria causing complete decay. The geverely affected crown

inhibiting the photosynthetic activity legding to stunted,
sickly palms whichrmay héver reach to their full vigour.

(b) The histological gtudies showed that the leaf of
areca is dorsi-ventral With pallisade parenchyma on the
adaxial side. The first noticeable change in the morphology
of the leaf is the 51ight shrinkage of the epidermis at the
5ite of feeding near the vascular bundle. The'shrinkage is
probably due to the sudden removal of water from thin walled
spongy cells. This reduces the Water'tension<in the cells ang
céuses the.collapse 0f the cell walls. IsTands of undanaged
cells within the lesions showing the actual feeding sites are
evident even afterp 120 hours of feeding. 1Thg damaged sites
become filled with brownish_deposits (probably phenolic
naterials) and do not show any persisting cells except the
Xylem and sclerenchymatous elements of the vascular bundles.
The collapse of the cells and the eventual disruption of the
cells are- suggestive of the éubstance released by the bug
which ‘disrupts the compartmentalisation in the cellgs by
éltering the integrity of the membrane systen. The elevateqd.
activity of acid Phosphatase g hydrolytic enzyme detected in
the cells at the vicinity of the biting site. induced by the
bug Cryptopeltis tenuis, Heteroptera ; Miridae® (Raman ang:
Sanjayan, 1984) in tomato eten indicated a similap phenonenon
as noted in A. catechu. - ' :

éc)- Histochenical localisation_of proteines and lipids
was studied which fevealed that there ig g heavy accunulation
of amorphous proteins after 12 hours of insect feeding, This
indicates that in respbnse %o injury caused by the bug both
mechan;pal as well as chemical, the cells synthesise a higher
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amount of proteln for healifig the wound. The cells in the
leaf after 12 hours of feeding up to 24 hours get heav11y |
loaded with lipids. The accumulation of lipids in response to
the insect bite probably indicates that the cells lose their -
machinery for mobilisation of reserve materials because of the
toxin released by the bug and hence the cells are heav1ly
loaded with reserve nmateriais.

- IIX. EVALUATION OF DIFFERENT METHODS OF CONTROL

a) Evaluation of insecticidal sachets: Application of
ingecticidal sachets irrespective of the insecticides and the
number of sachets used, in the tendermost leaf axils of arecas
palms resulted in very low or zero bug population for a number
of months compared to control palme (Table 41), Control palns
(10 palms) regularly showed bug as per Poisson distribution in
the range of 0.35 to 5.41 total average bug (adult and nymph)
per palm per month. In case of phiorate sachet treated palms
(4 treatments x 10 palms) no nymphal population could bhe seen
for eight months except in case of treatment with one phorate
sachet containing 2 g per palm, where nymphal population could
be seen on second month and seventh month (Table 11)., This
result suggested VYhat bug could breed only in a partially
protected palm or control palm. ‘W611 protected palm with two
sachets in two tendermost leaves were free from any nymphs,
The presence of an adult on a palm as guch is not geriously
congsidered as that of a nymphal population which breed on the
palm. In case of carbofuran sachet treated palns (4 treatments
X 10 palms) nymphal population could be seen from second month
onwards regularly but very few compared to control palms at
the same time suggesting the inferiority over phorate sachets.

b) Comparison of phorate sachets with other conventional
methods namely sprays and leaf axil application of gramular
insecticides

Conventional recommendations of foliar sprays of HCH,
endogulfan, fish oil rosine soap, neam cake suspensgion and
leaf axil application of granular insecticides phorate 410G and
carbofuran 3G were compared with phorate sachet method of
application against C. g;gggg for control. The couventional
recommendatiohs were applied once in two months and phorate

=z
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sachete once in eleven months but 6levated to new leaf axils as,
and when they emerged in about 30-45 days time. Phorate sachets
were Signifiqantly guperior to all other treatments (Table 13).
Neem cake susﬁension and fisgh o0il rosine Soap, HCH 0.2% and
endosulfan 0.05% ai. Spray were almost on par with control,
Phorate 410G granules applied in tendermost leaf-axils of arecanut
once in two months showed appearance of the bug in second ronth
but was superior to control and Sprays.

c) CQst of application, for tall palms and young palms
treated from ground have been worked out (Table 1®). Cost of
insecticidzl sachet method of application was found to be
Rs. 3+12/pala/year for tall palms and Rs. 1.98 for young palms.
Though 0.2% HCH foliar spray was the cheapest method it was not
effec?ive. |

d) 1In order to keep the phorate sachets on tall arees
palms, a sachet pPlacing device op "thotta' with a bent hbok,‘
like an umbrella hold, was deviced with g.1i rod of 10 mp dia-
meter and 1 £t long fixed on agricultural waste naterigl like
tapioca stem/reed/etc. The phorate sachet wag fixed on the
hook and hung in the'teudermost leaf axil of arecaput and
bied at the opposite end of thotta with the arecanut stem.
With care when used, this improved the nethod of application
and nay last for 1-2 years,

IV. ASSOCIATION OF C. arecas WITH MLO AND YLD

The ability of spindle bug to acquire the phloem linited
mollicute and sustain its multiplication in the body system and
Possibly act as a vector of the disease was assecgeds Critical
examination.of ultrathin sections of the gland having acquigi-~
tion and incubation period (A + IP) in the range of 20-3% days
on' YED affected palms failed to reveal any mycoplasma. like.-
structures. As the mycoplasma'in nost insects is carried. in
the haemolynmph in some gtage or other in its transmisSion'cycle,
the blood of the insects which were given a minimum A + IP of
10 days on YLD affected palmns was also examined. MLOs could
not be observed in any of the haenolymph preparations also.,
These studies conclusively prove that the C. arecae may not be
acquiring the organism and acting as a Vector of the digease,

/under electron microscope,
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a) Research papers

Nil

b) Popular articles : 1. "KAMUKINTF-KURUNNILACHAZI"

£) Reports

KISSAN META, CPCRI, PALODE,
8.4, JACOB, January 1986,

2+ "KAMUKINTE KURUNNILACHAZI"
KERALA KARSHAKAN, 1987
NOVEMBER, 16. Page 14-15.

Spindle bug of arecanut. Extengio;
folder WNo. 10, published by
Director, CPCRI, Kasaragod.

(Text prepared by S.A. Jacob),

15.  Details of field/laboratory note book and their fingl

location:

Primary broject file
Subproject file
Experinental log book
Laboratory note book
Field note bbok

N
éz 5;’/14 ;Az, .
(8.4.3acob)
Signature of _
. Principal Investigator.

One
Nil .
Two
One.

L1 -3

Two

-

K.Nampoothiri) -—Ta R, Pillai)

Signature of Station Signature of Head
in charge. : of Divigion,

(Dr. M.X. Nair)
Signature of Director.
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Reduction

1 Yellowing of lower i . s ﬁwq }
Palm Z.O- ” leaves AMNV : m ZQOH.OMFMFZM of Chom Formula: I = pmulwxu.*.av + .ﬂun AO INDEX uu
M , (R) L = 50% leaves in crown.

1 Mm _u ! Total ¥4 m 2 3 5 A mao¢mp
$
lllllleallrblv"n-—liqlnlah‘inl-!ﬂh 2 T — I.l-l-t.d-lu&.ll..l..l!..ll'll-l!ul.rllll.l- iy e g SN S iy FRrg s cn R W S SR O g S ame ..l._!l.l_.&h'lulal.. €T e ary

"
#

. e —
P N T

IS e
e g gvp s . Ty,

T A CC3 WO ey TR

-’-n S

-
= td‘-lll-

.~

m

4
= 4y s — uo.lTnI

“ﬁ o W e

!
£

{ !
! | !
] —
; “
] i

L R .

o = s - - e P L

_._1...._.__...,_....,_.__-

_T,,_“

gy My, S

o B S ra iy o [ gy S

1
|
]
!
]
i
]
h
!
i
s ity 0 S e W i ot 43
T
1 U
]
Ty e st gy ¢ g
H
1

o s s v
.

S,

[ ——, “-ll.ll-ﬂut- llﬁ.ﬂ!nllh-l..iﬁl.l s S A £ 8w okl S (T U TP sy Sy AT S Ay li.lnl.‘aunrlllll-l- Sy S

§

n

]
e

i

H

o

i

1
-

i

fﬂtj-"lﬂw -

TR ﬁn—-a-.i T Wy, g e By, ..-,'g.;.u_“ wram anib
i

I
RIS B WYL Rare oy Wt ey mon -i.--n-en— 0 SCH S Ry TR S S LI

nm“:mn-——l—u—u-——
e

e ot Bl 20 st v 2 [ et B, e
3
e ucl
-'ﬁ‘q-u-to-.n—ll—— - - m+ ﬂwn;guan‘inq-a"m Msm—}-n-m-. m-—m--'--“-r-m

_
m “ ]
i i
i ] } | i
w N ‘ ] ~
— ll-lllii-ll.u:,.l.l.-l ..Ilno.:-ﬂl...ll-ﬂqlclnl ..d!l.lu [ T N pa— .__Irt!'»u..u-*..l.ll L”slca cul..]u.._.!lal-hnﬂﬂ. [ . E o aey Dy g Ty & lﬂi.un-.l-l'..l.l-.lali'-!l.hl.lllﬂ!ﬁllnlﬂt qu...ll.ll-ﬂ.l!-.ul n-.udndli-l"*
i A Pob m ] _, | “
: T : P ] i
‘ R B u “ : 1 . ! | h
AR N N I S oo m w
i e Ty g, ey T 7 ) .u .uﬁ . 1 O oy T b ‘!-ﬂ+!ilnul-+lnl-l:l&lrl!- ._ﬂ-«dnlvw.ﬂ.r-n.-a\hnﬂnlw [ nl-h-s.)lpnq... LAy w3 R T ere T G bl ] l-’n?.m-l-l-ild_lnl lllll
m { i 1 } i 1 j 1 g H
] I A i ﬂ i ] i L ] - ;
i ! 1 m ! ! | | _ :
{ . : } ! f !
ﬁ i ; % 1 1 i ! !
i 524 Sy oy S T By b e I.I.a* —r lll-!l*ﬂ.-ﬂﬂt T 8 et e Qa-i _a-ini—ulll!. L v s e e —m e v Sl ) Imllal 2 gy . T T3 3 g - L e ) ..II.I-I-!MII.S St qan S
| P T D
] { “ ! :
| i i | ] :
i ] : F : I { H
g g ; { { ! g i i !
] | 1o .ﬂ nu _
Y s . T 2 g e 22y o 2y o .:..L B A g o e e e e e - [T SPOUN TR R— P T, ll.il-nlq!..i!ay»h.ilﬂlll-l..i'ln B g e sl S e F Y e B D T gt T . g ey onm Lu_.l



