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Chapter 3 

Arecanut 
*	 P. S. Prathibha and Shivaji H. Thube 

1.	 Introduction 
Arecanut is pe rennial p lanta tion crop attacked by more than 90 species of 

insect and non-insect pests round the year. The pests in fest all pa rts of the palm 
oiz., stem, leaves, inflorescence , fruits and roots. Pes t a ttacking on fruits and 
inflore scence causes direct crop losses, and those attacking on vegetative parts 
like leaves , stem and roots causes indirect crop loss. Insect pests , such as root 
grubs tLeucopholie lepidophora Blanch. and L. burmeisteri Brens.) (Melolonth inae: 
Scarabaeidae: Coleoptera ), spindle bug (Carvalhoia arecaei, inflorescence caterpillars 
(Tirathaba mundel/a ) an d mites we re found more prominent on arecanut. Among 
minor pests the coccids (scales and mealybugs), occupy an important p lace wi th 
possib ilities of att aining the status of major pests in future due to climate change . 
As many pests and diseases are lethal to areca palm, a systematic monitoring and 
timely adoption of integrated pest managemen t approaches are very cri tical for up 
keeping the health status of the p alm. 

2.	 Root GrubslWhite Grubs Leucopholis lepidophora Blanchard 
Leucopholis burmeisteri Brenske and Leucopholis 
coneophora Burmeister (Scarabaeidae: Coleoptera) 
Root grubs / white grubs are larval stage of scarabaeid beetles which feed on 

subterranean p arts of arecanut and intercrops. Whi te grub comp lex associate d 
with arecanut based cropping system in India comprised of closel y related three 
species of genus Leucopholis oiz ., Leucopholis burmeisteri Brenske, Leucopholis 
lepidophora Blanchard an d Leucopholis coneophoraBurmeister (Veeresh et al., 1982). L. 
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lepidophora was first reported to feed on arecanut in Karnataka by Puttarudraiah and 
Channabasavanna (1957) and later by Nair and Daniel, (1982). It is the predominant 
species present in arecanut cultivated in hill tracts along Western Ghats areas of 
Karnataka (Subaharan et al., 2001), Shivamogga and Chikkamagaluru district 
Sringeri, Thirthahalli (Prathibha 2015; Kalleswaraswamy et al., 2015) , parts of 
Northern western ghats of Maharashtra (Therurkar et al. , 2012) and North Eastern 
states of India (Thakur et al. , 2012). Adults are medium sized beetle with greenish 
black elytra. Raster of third instal' L. lepidophora larva bears two rows of pali, arranged r 
in ladder like fashion. Each row is separated by half the length of the pali, leading t 
to overlap of the roundish pali along the mid line of the raster (Veeresh et al., 1982; c
Kumar, 1997). 

L. burmeisieri is one of the principal pests of areca palm (Daniel and Kum ar, 
1976).The larvae cause severe damage to roots of areca palms (Kumar, 1974; Kum ar 
and Daniel, 1981). It is distributed in Dakshina Kannada district of Karnataka in areas 1 

having altitude > 200 m above MSL where arecanut is cultivated (Kumar, 1997). It is F 
present in Sullia and Belthangadi taluks of Dakishna Kannada district of Karnataka d 
(Prathibha, 2015). Adults of this species are yellowish brown in colour covered by 1 
yellow scales all over the body and dorsal surface is strongly convex. The raster g 
of third instal' grubs bears relatively strongly sclerotized, flat and dagger like pali P 
which are regularly arranged in a barrel shape. It was found feeding on subterranean 1 
parts of cocoa, banana and rubber in the field (Veeresh et al., 1982). L. burmeisieri n 
and L. lepidophora are known as arecanut white grubs and have biennial life cycle. o 

Leucopholis coneophora Bu rm eister was recorded as a pest on coconut by a 

Niru la et al. (1952) and followed by Shekhar (1958), Abraham and Kurian (1970), 
Kurian et al. (1974), Abraham and Mohandas (1988a; 1988b) and Abraham (1993). o 

itIt is distributed in coastal areas and plains and at an altitude < 200 m above MSL 
(Kum ar, 1997). Eventhough, L. coneophora is known as coconut white grub, it feeds Y 
on roots of arecanut grown in plains and coastal areas. Veeresh (1981) furnished v 
a key for the identification of the South Indian genera of root grubs and these S1 

included three species of genus Leucopholis. The description provided by Patil and (' 

Veeresh (1981) and Veeresh et al. (1982) clearly differentiated the larvae of three 2 
species of Leucopholis viz., L. coneophora, L. lepidophora and L. burmeisteri. Adults 
differed in respect of shape, size, clypeal notch, and density of scales, sh ape of the 
scale and punctuations on the body and with respect to relative orientation of the SE 

ojpararneres of male genetalia. All the three species exhibited sexual dimorphism 
inwith respect to antennae and meta tibial characters. In females antennal club was 
inshort and tibial spur was narrow. Kumar (1997) suggested population representing 
L.species L. burmeisieri in Dakshina Kannada district was morphologically similar 
L.to L. coneophora. Differentiating characters identified by Veeresh et al. (1982) were 
Ivnot strong enough to warrant delineation of populations into specific status. He 

described them as L. coneophora - coastal strain which occur at altitude of < 200 m 
above MSL and L. coneophora- hill strain for those occurring at altitudes of over 200 
rn above MSL to represent two geographical conditions. Suggesting further studies 
involving karyology and DNA finger printing might confirm these suppositions 
and also their specific status. Nagesha et al. (2011) partially amplified mi tochondrial 

,
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raiah an d cytochrome oxidase sub unit I (COl) gene of L. burmeisteri sulyareca isolate and 
lom inant deposited sequence (accession number AEM 24341) in gene bank data base of 
, areas of NCBI. Study of phylogenie relation by partial amplification of 16s rRNA and COl 
1 di s trict gene of L. burmeisteri, L. coneophora and L. lepidophora (collected from Dharmasthala, 
par ts of Kasaragod and Sringeri, respectively) revealed 98, 83 and 89 per cent similarity, 

1 Eas tern respectively with L. burmeisieri sulyareca isolate (Prathibha et al., 2013a ). 
green ish In addition to Leucopholis, a close relative of this genus, Lepidioia was also 
arran ged reported to feed on arecanut in Karnataka. Lepidioia sp. damaged arecanut seedling
, leading by feeding on roots and in flicted sort of similar symptoms viz., drooping and drying
al.,1982; of leaves as in case of Leucopholis infestation (Rao et al., 1961). 

2.1. Damage SymptomsKum ar, 
t Kum ar It induced seedling mortality due to damage of root system (Rajamani and 
1 in areas Nambiar, 1970; Ku m ar , 1974; Daniel and Kumar, 1976; Ku mar and Daniel, 1981; 
997). It is Padmanabhan and Daniel, 2003). Grub infestation on arecanut seedlings led to 
arn ataka damage to the root system and the seedling could be pulled out easily (Anonymous, 
vered by 1967). Second and thi rd instar grubs were voracious feeder which fed about 2.3 
ne ras ter g arecanut root tissue/ grub/ day (Padmanabhan and Daniel, 2003). The grubs 
like pali preferred younger roots as compared to older roots (Rajamani and N ambiar, 
erranean 1970). Prolonged damage to root induces gradual yellowing of leaves, immature 
rmeisteri nut fall there by reduction in nut yield, delayed flowering and lack of production 
fe cycle. of inflorescence. Grub feeding on apical tender region of roots affect the nutrient 

absorption and restrict th e nutrient flow which in turn led to stem tapering andonut by 
reduction in crown size (Figure 3.1). Root grub infested palms can be easily pulled1 (1970), 
out with a small jerk as the entire root system in eaten away by the grubs. In addition,1 (1993). 
it caused poor production of inflorescence in areca palms which eventually led torv e MSL 
yield loss (Rajamani and Nambiar, 1970). Nair and Daniel (1982) observed that the. it feeds 
young palms attacked by L. burmeisieri died fast while older palms continued toirnished 
sur vive and the palms damaged by root grubs are susceptible to secondary infectionid th ese 
(Veeresh et al. , 1982).'atil an d 

of three 2.2 . Bionomics 
Ad ults 

)e of the Adults of white grubs are known as cockchafer beetles which emerge with the 
setting of South West monsoon in Southern part of peninsular India. The emergencen of the 

irphism of L. burmeisieri occurs during the month of June after the receipt of 3 - 4 good rains 

lub was in June in Dakshina Kannada district. L. lepidophora emerges in last week of July or 
in the first week of August in hilly tracts of Chikkamagaluru district of Karnataka.sen tin g 
L. lepidophora is active flier when compared to L. burmeisieri. Adult emergence ofsimilar 
L. coneophora commence with the summer shower in March / April after a pause in2) were 

.tus . He May it resumes with the setting of south west monsoon (Abraham, 1993; Prathibha 

<200 m et al. , 2013b; Prathibha, 2015). Adults remain active noticed in the evening hours 

rver 200 between 6.30 - 7.30 PM in case of both the species during this time they feed and 
copulate then go back to soil (Figure 3.2). Eggs are laid singly in interspaces duringstudies 
June. Incubation period varies from 12-15 days and hatch into tiny grubs with aositions 
brown head and white bo d y. Larval stage prolongs for 226 to 346 days and has.ondrial 
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Figure 3.1: Root Grub. 

(a) Yellowing of fronds, (b) Stem tapering, (c) Root damage , (d) Reduction in crown 
size, (e) Root grub, L. burmeisteri. 
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Figure 3.2: Life Cycle of Whit e Grub. 

three instars, w ith first instar larvae feed on orga nic matter present in the soil later 
it star ts feed on roo ts of grasses and weeds presen t in the interspaces. Late second 
and third inst ar larvae feed on roots of arecanut and other inte rcrops . More number 
of third inst ar larvae can be noti ced in roo t zone area during Sep tember to Febru ary . 
In some area overlapping generations are no ticed where third ins tar larvae can be 
seen round the year. Dur ing summer months the grubs move deeper and deeper 
layers of so il as moisture in top layer deplete. From initial infesta tion, the spread of 
root grub infestation takes 4 - 6 years (Padmanabhan and Daniel, 2003). Therefore 
it is easy to manage the white grub infestation by means of integra ted approach. 
Several natural enemies have been found in fecting on the white grubs . 

2.3. Management 

-;'7	 Hand picking of ad ults during pe ak em ergence period of two we eks 
com mencing from first day of South west monsoon dail y in the evening 
6.30-7.30 pm. It commence during May last to June first week in planes 
and during August in hilly tracts 

-;,7	 Application of neem cake @ 2 kg /palm / year during Jun e to July in the 
bas in which he lp in the rejuvenation of roo ts 

:'7 Patch applica tion of chlo rpyriphos or bifenthrin @ 2kg ai / ha covering 
in terspaces and root zone area where grub infesta tion is no ticed (ie., 
chlorpyriphos 20 EC @ 10 Iitre zha , bifenthrin 10 EC @ 20 litre /ha) 



,
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coinciding w ith early instar stage in the field in plane s. In hilly are as, first 
round application ma y be carried out during first week of September 

;,'c	 Application of Entomopathogenic nematode liqu id s usp en s ion,
 
Steinernema carpocpasae during September - October in plains and
 
N ovember - December in hills
 

"i,\(	 Second round need based root zone application of chlorp yr iphos 20 EC @
 

7 ml /palm or bifenthrin 10 EC @ 14ml/palm after 45 da ys of first round
 
insecticide applica tion
 (a)"i,'r	 Repeated ploughing (3- 4 ploughings) of gardens from October- December
 
to expose the grubs to predators
 

i.T Provide good drainage in field 

3. Spindle Bug, Mircarvalhoia arecae Miller and China (Miridae: as elon gr 
Hemiptera) spind le 1 

reductio! Spind le bug/ capsid bug, Carvalhoia arecae Mille r and China (F. Miridae) is a 
of seedlii majo r pest of areca pa lms which was first reported from DK district of Karnataka 
revealed. by Khandige in 1955. Miller and China (1957) recorded this as a new genus and 
1964; Abspecies from Areca catechu. The se are brightly colour ed red and blac k bugs which 

are active during morning hours and nymphs are brownish red in colour. Kerzhn er 3. 2. Bie
and Schuh (1998) proposed Mircarvalhoia as a replacement name for "Caroalhoia", 

The as la tter has preoccupied as a junior ho monym of Caroalhoia Kormaed, 1951 
(H emip tera : Colobathr istidae). Mircarvalhoia arecae is considered as an endemic eggs sin] 

colour. Fspecies of southern India, and are of a chronic problem in areca plantations of 
x 0.34 mr Kerala, Karnataka and part s of Tamil Nadu (Nair, 1964).At sh imogga in Karnataka, 
tip thick it has assum ed a serious pest sta tus and spread extens ively in areca gardens and 
leathery. causing economic loss to the far mers (Kan tharaju et al., 2009). As per survey 
During t] conducted in Kerala during 1990, it is distributed in all states except middle zone 
in a perie ie., Wadakkanchery and Palakkad districts (Stan ley, 1990). Its limited occurrenc e 
biology. outside the cen tre of origin of the areca palm was explained in terms of the origin 
an d ovip and evolution of the insect on the native rattan palm Calamus traoancoricus Bedd. ex 
The bugBecc. and Hook. f. and subsequen t host shi ft and adaptation to introduced palms 
for 12 - 2 such as Areca catechu L., Areca concinnaThw aites, Arecalutescens Bory, Areca triandra 
respectiv Roxb. ex Bucb-Ham., Chrysalidocarpus madagascariensis Becc., Elaeis guineensis[acq. , 
rom br oa LOXOCOCCIlS sp . and Pinanga sp. (Shameem and Prathapan, 2014). It is reported on 
segments areca pal ms of North eastern s tates of Ind ia (Thakur et al., 2012). Most recen tly, 
The sixsEit is reported from Sipighat and Mitha Khar i in the South Andaman district and 
visible se Diglipur in North Andaman and Nicobar islands for the firs t time on arecanut 
boarder r(Yaswant and Prathapan, 2014). 
yellow. 1 

3.1. Damage Symptoms 4.43 mm 
the third Both nymphs and adults hiding in leafaxils and suck the sap from the emerging 

spindle, tender leaflets and leaf axil. Whil e feeding, the bug injects toxic saliva , Thol 
as a result fresh feeding marks appear as watery str eaks on the infested leaflets the pest 
and spind le. These linear lesions turn brown and become necrotic which appears and Sepl 

,
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Figure 3.3: 

(a) Spindle bug Nymph , (b) Adult , 
(c) Necrotic linear lesions on arecanut leaf caused by spindle bug. 

idae: as elongated patch on the fronds while unfurling (Figure 3.3). Severely infested 
spindle leaf fails to unfurl. Such feed ing damage results in stunted growth and 

e) is a reduction in yield. Infestation on seedlings leads to complete decay and drying 
iataka of seedlings. Observation on gardens in Southern Kerala and parts of DK district 

s and revealed that feeding by these bugs caused 80 per cent damage to the spindle (Nair, 
vhich 1964;Abraham et a., 1976). 

zhner 
3.2. Bionomics

'hoia", 
1951 The bug completes life cycle in 24- 33 days (Nair and Das, 1962). Adults thrust 

:iemic eggs singly into the tender tissues as a result, oviposition site becomes dark in 
ms of colour . Fresh ly laid eggs are white in colour, oval in shape and measures 1.36 nun 

ataka, x0.34mm. The anterior end is distinctly demarcated into a short neck, bearing at its 
s and tip thick and rigid convex oval operculum (Figure 3.3). The chorion is smooth and 
lr vey leathery. Two curved bristle which are unequal in length arise from the operculum. 
zone During the course of development egg turns to pink and then red and hatches out 

renee in a period of 10 days. Kan tharaju et al. (2011a) reported five nymphal ins tars in the 
lrigin biology. The total nymphal duration ranged from 22-28 days. The preoviposition 
ld . ex and oviposition period prolonged 2.45 ± 0.43 and 2.00 ± 0.40 days, respectively. 

The bug had the fecund ity rate of 10 - 18 eggs. The adult male and female lived 'alms 
andra for 12 - 28 days and 14 - 35 days with a mean of 18.77± 6.39 and 25.66 ± 7.85 days, 

Iacq ., respectively. The adult bugs are black in colour and measures 6.0 mm long and 2.8 
-d on mm broad. The head is triangular with a pair of four segmented antennae. Three 
,n tly, segmented rostru m reached up to hind coxa. The thoracic segments are equal in size. 

t and The six segmented legs bear a two segmented tarsus. The abdomen is oval with nine 
:anut visible segments. The antennae, legs and rostrum are deep violet brown; thorax and 

boarder of abdomen are light violet brown, remaining part of abdomen is greenish 
yellow. The head is ligh t yellow with scarlet red eyes. The fifth ins tar nymphs are 
4.43 nun long and 2.15 mm broad. Wing pads are well developed reaching up to 
the third abdominal segment in the fifth instar nymph.rging 

aliva, Though, the pest incidence occurs throughout the year, the peak incidence of 
aflets the pest in Kerala is from June to October with maximum population in August 
oears and September (Nair, 1964). A peak in population density was noticed during 
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December, January and July (Anonymous, 1972). According to Koya et al. (1979) 
the pest population w as high during the monsoon and pos t m onsoon periods and 
low during summer months. There was a positive correlation between the rainfall 
and population of C. arecae and peak period of abundance varied at diffe ren t 
places (Sath iamma et al., 1980; 1985). Kantharaju ei al. (2011b) reported the highest 
incidence during I fortnight of August, w h ile the lowest incidence dur ing Il 
fortnigh t of March , 2007 and II fortnigh t of December, in arecanut growing areas 
of Shivamogga, Karna tak a. Incidence of sp indle bug had the significan t negative 
correlation w ith ma ximum temperature and significant positive correlation w ith 
rainfall and relative humidity. 

3.3 . Management 

Stud ies conducted for the past five decades reve aled that majority of the 
insec ticid es were found to be effective in controlling sp indle bug population. 
But most of the insecticides used are banned no w . Menon et al. (1962) su ggested 
spraying eith er of the chlorinated hydrocarbons / O P compound oiz, DDT, endrin, 
e thyl pa ra thion or wettable BHC are effective in managing spindle bug population . 
Palms trea ted with BHC 0.2 per cent and endrin 0.025 per cent were completely 
free from damage (Nair and Das, 1962). Filling the innermost two leafaxils around 
the spindle with granular systemic insecticid es like phorate 10 G or ca rabaryl 4G 
or methyl 0 demeton at the rate of 10 g /palm at an interval of three months was 
recommended (Abraha m et al., 1976). For this , a granular leaf axil fillin g applicator 
w as also de vised (Abraham , 1975). General recommendations included keeping 
sachets w ith granular insecticides into the innermost two or three leafaxils of 
arecanu t palm (Sath iamma et al., 1985; Jacob , 1990). Malath ion 5 per cent dust, 
phorate 10 per cen t gran ules , monocrotophos 0.15 pe r cen t sp ray,lamd a cyhalothrin 
0.10 per cent sp ray showed cent per cent mortality in bug population on seventh 
day after application . Chlo rpyriphos 0.20 per cent spray and p rofenophos spray 
exhibited highest efficacy in con trolling the bug population (Kantharaju etal., 2009). 
Spraying of Fish Oil Rosin Soap (FORS) (1 kg in 80 litres of wa ter) or quinalphos @ 

1 ml /litre or endrin 1 kg in 900 litres of w ater cou ld control the pest or drenching 
wi th lindane (1.3 D) at 2.5 gi lt of wa ter on the sp ind les or pla cing 2g of phora te at 
109 /palm in perforated poly bags on the top mo st leafaxils is also recommended 
(Jayaraj and Balakrishnan, 2007). 

;.~ Regulation of shade in the garden 

;,~ Placement of thiamethoxarn 25 WG of (2 g) in perforated po ly-sachets in 
th e inner most tw o leaf axils of are ca palms dur ing April- May 

:.'( Spraying with thiamethoxam 25 we (0.25 g per li tre w a ter) in and around 
the spindle and inner whorl of leaves 

4.	 Pentatomid Bug Halyomorpha marmorea Fab. (Pentatomidae 
: Hemiptera) 
Pentatomid bug assumed status of serious pest and spreads extensively 

nowadays, earlier it was a low density insect which is conspicuous onl y by the 
da mage th at it causes. It was first reported by Vidyasagar an d Bhat (1986) that its 
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al. (1979) infes tation caused d ropping of tender nu ts. In parts of Karna taka and Kerala tender 
'iods and nut d rop due to infes ta tion of pen ta tom id bug was repor ted during April to Ju ly 
e ra infa ll (Chan dramohanan and Sh antaram, 1986). H. marmorea are not easily found on 
di fferen t the palm host, but can be seen on other host plants for m ost par t of the year. The 
e highest incid en ce cou ld be recogn ize d by the she d immature fru its, w hich is concen tra ted 
luring II on palm basins . Cowpea, Vigna sinensis is reported as co lla teral host of H. marmorea. 
ng areas But so far, H. mannrea has not been reported as a pest on an y crop in India except
negat ive arecanut. According to Daniel (2010), int ens ity of at tack varied widely and ranged 
ion w ith from 8 - 78 per cent and it w as is a low d ensi ty pest. Even wi thin a planta tion , the 

activity of the bug was confined to a few pa lms . Wherever the in tensi ty of attack 
was severe in a p lot it was surr ounded by se con d ary ju ngles of differen t trees, 
shrubs etc. Such locations were found in the south and southeast parts of Dakishna 

Y of the Kannada district of Karnataka bordering Kerala (Dan iel, 2010). 
iulation . 
rgges ted 4 .1. Damage Symptoms 
r end rin, The bug pierces tender nu ts wi th long proboscis and feeding continues for 
iulation . severa l hours . Due to continuous feed ing the de veloping kernel was deplet ed of 
n pl etely the most vital sap, leading to the nut shedding (Figure 3.4). Adult bug could feed 
; ar ound on the sap of a single nu t in a day, which causes drop in two d ays (Anonymous, 
)aryl 4G 1985; 1990; Vid yasagar and Shama Bha t, 1986). Feed ing activity is very intense 
iths was dur in g m orn ing and evenin g hours in com parison to hot h ours of the noon. It 
iplica tor infests on fertilize d flowe rs and immature fruits and do not feed on fruits once the 
keeping endosperm is hardened. It is noticed that point of proboscis insertion on the fru it 
axils of surface may be at the peria ths at tachmen t to rachillae, or a t the end of perianth 
n t d us t, on the frui t body, or a t the m id dle of the frui t bod y, or at the lowerend of the frui t 
aloth rin bod y . As a res u lt mi croscop ic pi n prick black dot could be observed on the fruit. 
seven th Later , tissues surrounding the puncture discolored later to light brown to black 
is spray and this is more consp icuous on the inner su rface of the husk when cu t open. A t 
1. ,2009). the point of proboscis insertion on en dosperm, the surface appears as thickened 
lphos @ and rough. Presence of shriveled and sunken endosperm is the typ ical symptom 
enching of penta tom id bug attac k Develop ing kernel w ou ld be discoloured and bla ckened. 
orate at In some cas es, rotting of the kernel is also reported. Gummosis can be seen in some 
nended of the attacked fruits du e to h yper sensitive reaction by th e p lant. 

4 .2 . Bionomics 

H. ina rmorea (Figure 3.4) completes the life cycle in a month. Biology was studiesche ts in 
by Vid yasagar (1991) and rep orted five nymphal instars with an average duration 
of 3.7, 6.1,5.1,6.5 an d 9.3 days respec tively. Th e nature and extent of damage to

around 
arecanut and host range of thi s bug also described by Vid yasagar (1991). It is a 
seasona l pes t occurs from Feb ruary - March and contin ues up to July - Augus t 
with a peak infestation in June depending on the ava ilability of green nuts . Th e 

midae firs t incidence of the pentatomid bug on arecanut occurs in March. The percentage 
of shed nuts showing H. marmorea in fes ta tion was m aximum d uring June (29.15) 
followed by Ju ly, Aug. an d Oc tober (Anonymous , 1988). The inci dence of the bugns ive ly 
is found to become very serious d uring some years making it a m ajo r pest causing' by the 
considerable loss to arecanut prod uction.tha t its 
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Figure 3.4 

(a) Ha/yomorpha marmorea, (b) Damaged caused by pentatomld bug. 

4.3. Management 

Earlier, spraying with fenvalerate, monocro tophos, dimethoate, en dosulfan 
and methy l parathion was follow ed, among which endosulfan 0.05 per cen t and 
fenvalera te 0.02 per cent spraying w ere found to be cost effective (Anonymous, 5 
1990) . The bugs were collected and destroyed from alternate host plants such as 
chilliest ladies finger and bi tter gourd. In case of severe infesta tion it was observed 
that spraying two rou nds of endosu lfan 0.05 per cen t during Ap ril- May an d the 
second round after an in terval of 45 days was effect ive 

-i,'c	 Adopt clean cultiva tion pra ctices:Collection and dest ruction of the various 
s tages of this insec t seen on alterna te hos ts like cowpea, bhendi, bitter o 

ir gourd, chillies etc, before these bugs shif t to areca palms, 
ir 

't'c	 Application of neem oil emulsion (0.5 per cen t) two - times in fortn igh tly fr 
in terv als only to the infes ted palms and surround ing palm. Care may be si 
taken to avoid spraying of oil emulsion in freshly opened inflorescenc e 21 
as it affect the fru it set
 

~'r Spraying of 0.008 per cen t imidacloprid (17.8 per cen t ai) @ 0.5 ml / litre
 p 
n 

5 . Foliar Mites	 tl 
l{ Mites are wi dely distribut ed in all areca growing tracts of Ind ia and are 
tlpolyphagous in natur e. There are two species of foliar mites reported on arec enu t 
irviz., false sp ider mite/ palm mi te /scarle t mite / red mi te, which is scientifically 

kn own as Raoiella indicaHirst. Ano ther one is a spi der mite /jowar mite / white mite, 
Oiigonuchus indicus Hi rst. 
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5.1. Olfgonychus lndicus Hirst. (F. Tetranychidae) 

It was first reported in 1956 on arecanut seedlings in Bangalore. Both adults 
and nymphs colonise under webs on lower surface of leaves (Figure 3.5). The 
incubation period varies from 72 to 95 h. Total dura tion of immature stages (larval 
proto nymph, deuteron nym ph) stage ranges form 6.5 - 9 da ys. Females mites lays 
on an average of 3 - 4 eggs per day and ovipostion period prolongs for 10 days. 

osulfan Figure 3.5 : White Mite, Oligonychus indicus. 
ri t and 
/mous, 5.2. Raoiella indica (Tenuipalpidae)
.uch as 

Among false spider mites genus (Brevipalpuls, Raoiella and Tenuipalpus), theserved 
genus Raoiella gained economic importance in the recen t yea rs and the species, nd the 
Raoiella indica 

R. indica was first described in the district of Coimbatore (India) by Hirs t in 1924'arious 
on coconut leafle ts [Cocos nucifera, whereas, on arecanut the first report was made 

r bil ler 
in 1956 in Bangalore, Karn ataka. The Red Mite/scarlet mite, Raoiella indica heavily 
infests palms of nursery stage and young palms and induces damage by sucking sap 

light ly from the leaves of young pal ms during hot dry weather. The mite attained economic 
nay be significance when it was first reported as an inv asive species in the Caribbeans in 
scence 

2004 (Flechtmann and Etienne, 2004 ), which was reported as importan t pest of 
coconut, and banana. (Nagesha and Channabasavanna, 1984; Welbourn, 2006) .This 

/ Iitre polyphagous species of false spider mite rapidly sp reads through the Neotropical 
region where the mite damages economically and ecologically important plants.Both 
the nymphs and adults are seen in large number on the ventral surface of arecanut 
leaves. In severe case of infestation they were seen on the upper surface and onld are 
the sp indle too. It completes life cycle in 11.2 to 12.9 days . Other than arecanut it is scenu t 
infest ing coconut, date palms and other orn amental pa lms also . fically 

~ mile, Population builds up immediately post monsoon .With the onset of hot weather 
from Ap ril-May, and becomes more active and virulent form . Study on population 
dynamics of R. indica in northern Kerala indicated that occur rence of the pest during 
March- September, with a peak incidence on March-April and more nu mber located 
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on bottom fron ds (Prabheena and Ramani, 2014). Gar dens under water stress and 6 
nurseries are more prone to mite infes ta tion . The population declines wi th the 

6onset of monsoon. 

5.2.1. Damage Symptoms pc 
Scarlet mite and [ower m ite colonies are coexisting on the same leaf. They TI 

suck the sap from the green portion of the plant. Feeding by the mites leads to ar 
de velopment of yellow speckles on the lamina (Figure 3.6). These speckles coalesce, Ie 
become bronze coloured and the leaves w ither aw ay. In older palms, the infestation in 
starts from the lower whorls . Severe infesta tion affec ts the photosyntheti c capacity ar 
of the lea f. In case of infested seedling, yellowing and subsequent mortality occurs . le 

d!
5.3. Perianth Mite: Dollchotetranychus sp. (Tenuipalpidae ) ar 

Mite infestation results in se vere tender nut fall in affected p alms . The fo 
infesta tion is noticed extensivel y in or around central Kerala. The m ites are slender, as 
orange coloured and seen colonized inside the perianth of tender nuts . As a result 
of feedin g activi ty, the nuts sh riveled and later on fall off resulting up to 10 per cent le, 
crop loss. The period of infestation is during November - Ma y. 

5.4. Management	 Ot 

:,'r	 Cut an d burn heavily infested and dried leaves to check the lateral spread
 
of mites .
 

~~'(	 Regulate shade in the field and provide adequa te irr igation for seedlings 6. 
-;,'c	 Conserve indigenous natural enemies (p reda tory mites, coccin ellid
 

beetles (Stethorlls keralicusr N europ teran (Chrysopa sp .). predatory mites
 
(Ambl yseills channabasaoanniy as th ey exert good check on the mite
 
population
 

-;,'c	 Application of neem oil emulsion (0.5 pe r cent) two times at for tn igh tly
 
intervals
 

Figure 3.6 

(a) Mite-induced damage symptom on areca palms, (b) Scarlet mite Raolella Indica. 

,
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6. Scales and Mealybugsnd 
:he 

ops 

6.1. Damage 

Man y species of mealybugs are found to colonize almost all parts of areca 
palm uiz., spadices, inflorescence, developing fruit bunches, leaves and leaf sheaths. 

ley They colonise on the lower surface and in severe cases even the tender nuts also 
to are affected. In the early stage of the crop, scales and mealybugs suck sap from 

ce. leaves, which results in development of yellowish patch on leaf blade there by 
on inhibit the growth (Figure 3.7). In the later stage they interfere with pollination 
ity and photosynthesis thereby severely affecting the yield of arecanut. Severe feeding 
rs. leads to withering and shedding of buttons/ fruits. Damage is very high during 

drought conditions. As of now, infestation by most of the mealybugs do not cause 
an economic yield loss to plantations. But there are chances for these sucking pests 

he for major pest status due to huge shift in climate. The following mealybugs are 
er, associated with the leaves and leaf sheath. 
lit Pseudococcus cryptus Hempel. Polyphagous in nature and are found to infest 
.nt leaves inflorescence and developing fruit bunches. 

Icerya seychellarum Westwood which is polyphagous in nature. In addition to 
outer su rface of the leaf sheath they infest developing bunches and spadices. 

ad Aonidiella orientalis Newstead is highly polyphagous hard diaspidid scale that 
feeds on inflorescence as well as on immature frui ts 

gs 6.2. Management
id 

~( Collection and destruction of the various stages of this insect seen on es 
tc	 alternate hosts like cowpea, bhendi, bitter gourd, chillies etc,before it shift 

to areca palms, must be done. 

1:1: Conserve and augmentation of lady bird beetle Chiiocorus nigrita. These:ly 
can be mass multiplied and released in affected areca garden to control 
the scale insects. 

a. Figure 3.7. Scale Infested Arecanut. 
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,,"c Regulation of shade in the garden 

~\( Application of neem oil emulsion (0.5 per cent) two times in fortnightly 
intervals 

7. Whitefly Aleurocanthus sp. (Aleyrodidae : Hemiptera) 
It infests leaflets of areca palm from under surface. Population is high on 

young areca plantation in Dakishna Kannada district of Karnataka. It causes severe 
blotching and drying of leaves .The honey dew secreted by the ins ect promotes the 
colonization of sooty mould which interferes w ith photosysnthesis of palm. 

8. Palm Aphid Cerataphis brasiliensis (Aphididae : Hemiptera) 
This is commonly known as palm aphid and they colonized the leaves, 

spindle leaves and inflorescence. Natural enemies like Paragnus uebuiensie and 
Pseudasphidimerus sp. were recorded . 

Sprayinng of 0.6 per cent neem oil emulsion or commercial neem formulation 
would check the whitefly and aphid population 

9. Inflorescence Caterpillar 

9 .1. Thirathaba mundella (Pyralidae: Lepidoptera) 

The pes t causes damage to are ca inflorescence , by boring on tender button, 
female flowers and spathe and feed on tender rachille and m ale flowers from 
the tip . It webs on the terminal portion of the inflorescence with silken thread, 
which delays the spadix opening. Mechanical injury on the palm pre-disposes the 
infestation (Figure 3.8). It is distributed in pa rts of Dakshina Kannada districts of 
Karnataka, Kerala, Andhra Pradesh, Bihar, Cujarat, Tamil N adu, Madhya Pradesh 
and Orissa. Female moth deposits eggs into the spa dix through punctures made on 
the spathe by slugs or snails. Incubation period is for 5 da ys. The fully grown larvae 
are gre yish brown w ith a reddish brown head an d measure 23- 25 mm in length. 
The larval period lasts for about 26 da ys covering five instars . Pupation is in silken 
cocoons with a wet mass of frass inside the spathe. Pupal period lasts for 9- 11 days . 

Figure 3.8: Inflorescene Caterpillar and Infested Areca Inflorescence. 
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9 .2. Inflores cence Caterpillar Batrachedra arenosella (Batrachedridae: 
Lepidoptera) 

A new pest reported in the recent past causing significant economic loss was 
noticed in Southern plains of Karnataka during 1999. It is found to infest on coconut 
inflorescence also. Caterpillars feed on inflorescence and bore on female flower . 
Removal and burning of affected inflorescence. Spraying of chlorpyriphos (0.04 
per cen t) or lambda cyhalothrin (0.005 per cent) would keep the pest under check. 
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