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Abstract 
The red oil palm. fJo C'is guilleel7sis Jacq . is an introduced crop in India and is extensively cul ti vated in Indi a under rain fed 
an d irri gated condi ti ons. Uocidobills k({lIIenllliclIs is the most efficient uil palm pollinating weevil. They were introduced in 
the oil palm plantations of National Research Centre for Oil palm. Pu lode (Kcrala) dunng 1985. The weevils multiplied and 
got established in all the plantations of in trod uction. An all emrt was made to as sess the i mract of the introduction of po llinat­
in g \vec\'ils on fruit set and the statu s of weevil popul at ion and fruit se t in the various nil palm rlantal il1TlS under varied agro­
clim atic cOi1di ti on ~ . Studies revealed that the release of the \Ve e \'il ~ enhanced the fruit SCI and the hunch \Veight. The weevils 
had multi plied in the introd UCl'd oil palm plantations undl'l vari ous agro-climalic conditio Jl',. cnlwflc eu thl~ fru it sct and 
th ereby rev olutionized th ~ oil palm indu st ry in India . 
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Introduction 

The red oil pa1lm, Elaeis gllineensis Jacq. is an 
introduced crop in India and is one of the cheapest and 

richest sources of vegetable o il. O il palm is an 

entomop hilus crop an d out of several species of 
poll inati ng insects, Elaeidobius kaJllemlliclls (Plate I) is 

the most efficient and predominant species (Syed, 1979 

and 1981). The weev il s seldom feed on the pollen 

grains, ins tead they chew the anther filament, lay 

eggs in the feeding pits (Plate .2) and mUltiply at the 

expense of spent ma le inflorescence. The weevils thrive 

very well in dryas well as in wet seasons. E. kame/'llllicus 

was introduced in the oil palm plantations of National 

Research Cen ter for O il pa lm (NRCOP) Palode 
(Trivandrum D istrict, Ke ral a) dur ing 1985 from 

Malaysia (Pon namma et al., 1986) and got established. 

Work lI'a .1 Hlldcr/Ilkell ill NNCOP. P(l/ocle 

J. Pri//cipal Srf£·///i.I{, CPCRI. Ka.wI"II!;od. 2&3 · RI"'I'arci, AS.I()(·ia le.1 

Being the lead center in oil palm researc h in Ind ia 
introduction of wee vils in various oi l palm plantations 
in Andhra Pradesh, Kamataka. Tamil Nadu , West Bengal , 
Goa, Maharashlra and Andaman & Nicobar Islands was 
und ertaken by NRCOP. Palode. E. kalll e nilliclis was 
reared for seven generations under laboratory cond itions 
and were in troduced in the oil palm plantations (Table 2) 
in the various states (during the th ird year of planti ng). 
The weevils multiplied and got establ ished in all the 
plantations of introd uction . An attempt was made to 
assess the status ofweevil population and fruit se t in lh 
various oil palm plantat ions under varied agro-climatic 
conditions. 

Materials and Methods 

a. 	 I ntroduction of pollinating weevils in oil palm 
plantation aDd its impact on fruit set: 

E.kmncrun;clls was introd uced in an oil 
palm plantati on in Orak kadu vi llage , Cho lapuram, 
Chennai. having 1800 four -year-old oil pal ms. Pre­
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release data on fmit set (before the release of weevils) 
was collected from ten ripe bunches. After assessing the 
bunch weight. the bu nches were cu t into indiv idual 
spikelets . Count of the fruits. parthenocrapic fruits and 
unpoll inated flowers wa taken and weight of individual 
spikelets was also assessed. 

Before releasing the weevils. ten anthesi ing 
female inflorescences in the rccepLive stage were marked. 
On an average, 10,000 adult weevils were released. 
Spikelets from two spent male inflorescences harbouring 
larvae and pupae of the pollinating weevils were also 
kept in the leaf rudls of various palms (on an average 
10,000 weevils emerge from an inflorescence). The 
marked bunches were harvested after six months (period 
taken for the development and ripening of a buncb) to 
assess the fruit sel. 

b. 	 Assessment of population of weevils in various 
oil palm plantations: 

Two spikelets each from bottom, middle and top 
of the innorescen es were covered with nylon net (40 
mesh/cm2) bag (3Ocm x 15cm) along with weevil and 
abscessed. Sampling was done before 12 noon before 
the weevils become active (ponnamma, 1999). Samples 
were brought to laboratory, killed with chlorofoml and 
position wise count was taken. 

At oil palm plantations of NRCOP, Palode 
(Trivandrum Di l., Kerala) sampling was done during 
January 2000 to December 2001. From Oil Palm India 
Limited (OPIL), Chithara (Quilon Di t., Kerala) weevil 
population was assessed during October 1999 to 

September 2000 and count of weevils in the bottom, 
midd le and top spikelels were recorded separately. 
Population of weevils was assessed from oil palm 
plantations of NRCOP, Pedavegi (W.Godavari di t., 
Andhra Pradesh) during May, 2000, Tami l Nadu Rice 
Research Instit ute (TRRI) AduLhuri (Thanjavor 
Dist. Tamil Nadu ) during November 2000. Plantation 
Corporation of Kerala Limited.(PCKL), Veltilappara 
Estate(Trichur dist.,Kerala) during January, 2000, Oil 
Palm India Limited. (OPIL), Seed Garden, Thodupuzha, 
(Idukki d ist.,Kerala) during June, 2000, Farmer' s 
Gardens, Mysore (Kamataka) during August, 2000 and 
Shimoga, (Karnataka) during December 2002 and 
farmers' garden Kuttanadu (Kottayam Dist., Kerala) 
during January 2003. 

c. Assessment of fruit set: 

Ten ripe bunches each were colle ted from the 
above oil palm plantations. After assessing the weight, 
th bunches were cut into individual spikelets. Count 
of the fruits. parthen cal-pic fruits and unpollinated 

flowers was tak n. The initial weight of the bu nch and 
weight of indiv idual splke lets were also assessed (same 
methodology was adopted in all the locations). 

Fruit set was assessed from the oil palm 
plantations of NRCOP, Regional Station Palode from 
January 2000 to December 2001 . Data on weevil 
population for six months prior to bunch ana lysis 
(period taken for the development and ripening of a 
bunch) was taken into account for correlation with fruit 
set. From the oi l palm plantations of OPu.,. Chithara, 
fruit set was assessed from March 2000 to February, 2001 
at monthly intervals. From various other plantations fruit 
set was assessed during the sampling of the population 
of E. kamenmicus. 

Results and Discussion 

a. Impact of introduction of pollinating weevils: 

The introduced weevils multiplied and got 
e tablished in the oil palm plantation at Orakkadu, 
Chennai. Pre-release fruit set and bunch weight ranged 
from 3.26 to 55.69 per cent (mean 24.08 per cent) and 
0.9 kg to 3.3 kg/bunch (mean 1.9 kg) respectively. Post­
release bunch analysis revealed that the percentage 
fruitset was enhanced and ranged from 62.9 to 95.9 per 
cent. Ultimately, bunch wei ght had increased and it 
ranged from 2.2 to 10.93 kg / bunch (mean 5.63 kg). As 
a result the percentage increase in fruit set and bunch 
weight due to weevil introduction wa 48.89 and 66.25 
respectively. Fruit to steri Ie or unpollinated flower ratio 
also increased to 2.7: 1 from 1:3 under the post - release 
condition (Table 1). The above resu lts indicated the 
positive impact of the introduction of weevils in oil palm 
plantati n with increased fruit set. 

h. Assessment of weevil population: 

(i) NRCOP, PaJode: 

Month ly sampling was continued from January 
2000 to December 2001 from the oil palm plantations 
of NRCOP Regional Station, Palode (Fig. 1). The 
population per pikelet was very low (32.2 per spikelet) 
during January 2000 and build up of population was 
noticed during April and May followed by a decline 
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Fig. l. Weev il population and %fruit set in NR OP, PuJodc 
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Plate I. Oil PaJamPollinating Weevil, EJaeidobill5 KilmerImicU5 
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durin!! August :WOO. uring 2001, there was not much 
variaJ on i~ the population, but comparativ ly higher 
popu lation was observed during wet eason. 

(li) OPIL, Chilhara: 

M llthly sampling from October 1999 to 
ep temb r 2000 at OPI L. hithara revealed that 

popul ation of weevils PC I' sp ike-let ranged from 13.36 
(Sept. , 20(0) to 12CJ.41 (May. 20(0). Maximum 
populali n was noticed during May 2000(Fig.2). The 
,veev if population per spike-let was low compared to 
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1£.2. WCCl'il populJlion & %fru it sel in OPIL. Chilh ~rn 

Palode. Variation. in the population at the two locations 
may be due to the climati c factors. Asse sment of 
popula ti on density of weevils in the bottom, middle and 
t p spi k I ~ ts was assessed from October 1999 to 
September 2000 rcvea[ed thal the population of weevils 
wa more in the bottom spike lets (617.94) esrecial[y 
during April and May (Fig.3). Here al so minimum 
number f weevils were observed in the top spike lets 
(376.81). n le reaso ns can be attributed to the tendency 
for avoiding high temrerature in the exp sed portion 
and the tendency for hiding. 
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(ili )Othcr locations: 

At NRC P. Pedavegi. th ~ number of weevils per 
spi k [ct "vas 21.% , 10.22 at TRRI. Adutilurai, 87 .3() at 
P KL Vcttilappara, 42.05 at OPIL T hodupu zila, 8.59 
at farmers' garden. Mysore, 128.9 at ShiIlloga. and 14.59 
at Kutlanadu (Tabl e _ ). 
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c. Assessment of fruit set : 

F ruit set increased after the introduction of 
weev ils, but fluctuated widely between seasons 
(Dhi [eepan 1994). The same trend was noticed in thc 
prese nt observations. At NRCOP, Regional Station , 
Palode maximum fruit set obtained was 86 .7 per cent in 
a range of 32.2 to 86.7 per ce nt. At the oil palm 
plantations of PIL, Ch ithara, maximum fruit Cl 

obs rved was 84.1 reI' cent (ra nge: 54.7-84.1) (Fig. 1& 
2 ). 

Correlation ana[ ysi . between weev il population 
and fruit set at NRCOP Pa[ode revealed significant 
correlation between percentage fruit set and total weevil 
population in general (n=120; r = 0.24). When the total 
bunch weight was corre lated to the wee vi l popUlation, 
the correlation was significant (n=lO; r=0.24). All the 
above res ults showed that , the occurrence of oil palm 
pollinating weevils in the plantations enhances the 
pollination percentage leading to higher fruit set and 
bunch weight. 

The p rcentage fruit s t was 64.37 in oil palm 
plantation of NRCOP, Pedavegi during May. 2000. 
64.08 in TRRI, Aduthurai during November 2000, 64J 
in PCKL. Vettilappara Estate du ring January 2000, 84.64 
in OPLL. Se d Garden, Thodupuzha, during June. 2000. 
64.79 during Jan., 2001 and 60.69 during Marc h 2001, 
73.9 in Fa rmer 's Garden , Mysore during August 20()(), 
71.27 in Shimoga during December 2002 and 75.95 in 
far me r · garde n Kochuchekb (Kuttanad u, Ke ra[a) 
during January 2003. Even though in Mysore (in the 
hanks of river Kaveri) and Kochuchekka (Kuttanadu) 
the popula tion of wee iJs was vel' low, comparatively 
hi(';h fruit set was observed. The hea vy wind availab[e 
in~th ri verbank and bac kwater arcas enhanced the 
di persn[ f po[len grains lead ing to high rate offruit set 
(73 .9 percent in Mysore and 75 .95 percenl in Kuttanadu) 
(Tab[e.2) . 

Adverse factor ' a(fccting the weevil population and 
fruit set: 

In the oil palm p lan tati ons (Var i ~ ta [ reac tion 
studi es) of ReOp Pedavegi . fruit set was only 64.37 
during May, 2000. The av rage number of weevils per 
spike [et was 2 I .96. One of the reasons for the [ow weevil 
popu lat ion and fruit set was observ d to be due to the 
spiders residing in the spider we bs on oil palms which 
feeds on the weevils trapped in the webs. Spider webs 
were found more on palms having more anthesis ing male 
inf'lores cnces. Studie revea led that, weevils emerging 
(progcnias) from the spent inflorescences and weevils 
attracted towards the anthes ising male and female 
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Table 1. Impact of the relea~c of weevils in the oil palm plantations at Orakkadu, Chennai 

Bunch Tolal Fruits(Nu.) Towl nowers (No.) % fruit set Wt.of bunch (kg) 
No. (unpollinated) 

A n A B A B A H 

81 511 77J 210 9.51 70.87 1. 8 8.1 

63 719 971 181 6.09 79 .89 1.8 6.0 

439 373 464 132 4862 73.86 3.0 2.2 

268 449 462 246 36.7 1 64.6 3.3 2.5 

324 480 442 283 42.29 6291 2..0 2.8 

6 440 757 350 320 55 .69 7028 2.8 4.3 

7 54 904 439 350 10.95 n08 1.5 10.9 

36 882 631 385 539 69.61 1.0 6.3 

9 36 1042 351 44 9.30 95.94 1.0 84 

JO 23 539 682 315 3.26 6112 09 4.8 

Total 1764 6656 5563 2466 24.08'" 72.97* 19.1 56.32 

Range 3.3·55.7 62.9·95.9 

* Mean; A= Pre release da ta ; B= Post re lease data 

Table 2. Weel'iJ population and fruit set in I'arious oil palm plantations 

I.No Period of release Plantations District /Swte Period of assessment No.of weevils /spikelet Fruit set(% ) 

1995 PCKL,Vett ilappara,Trichur di s!. Kerala Jan.,2000 87.36 64.3 

2 19 86 OPIL, Seed gardenldukki dist, Kerala JlIn,2000 42.05 84.64 

3 1990 NRC OP,WestGoda\uri Di stAndhra Pra desh May.lOOO 21.96 64.37 

4 1991 Farmer's Garden Mysore Di s!. , Kamataka Aug,2000 8.59 73.90 

5 \992 TRRI,Adlithurai,Thanjavoor Dis!., Tam il Nadll Nov 2000 30.22 64.08 

6 1990 Farmer's GardenShirnog a Dist ,.Kamatuka Dee.2002 128.9 71.27 

7 1992 Fanner 's Garden Koe huchckka,K1I1lanadu Jan. ,2003 14.59 75.95 
Kottay am disLKerala 

inf10rescences were trapped in spider webs. Different 
species of spiders were observed. Some species feed on 
the weev ils as soon as they were trapped in the webs. 
Another spec ies inact ivate the weevi ls using web 
materia ls and then feed on them. Twenty pal ms having 
sp ider webs were selecled randomly and observed , 
Average number of spider webs per pal m was 14.2. On 
an average 7.82 weevils per pal m were trapped in a spider 
web. In every ten minutes on an average 1.24 weevil s 
per spider web were trapped (Table 3). Spiders as a 
hindrance for frui t setting was observed in Oi l pa lm Seed 
Garden, Thod upuzha and in one of the fa rmer 's gardens 
at Aduthurai. 

Table :1 .Number of Spider Webs and the number of weevil~ lrapped In 
the webs NRCOP,Pedavegi 

Details No. 

No. of palms observed 20 

Total spider webs 284 

:'.iean no. 01 Spider Webs /pa\m 14.2 

Mean no. of weevil s tropped in the spider web/palm 111.1 

Mean no . olweevils trapped/ spider web 7.82 

Mean no . of weevils trapped in the webs/palm in 17.7 
ev ery 10 minutes 

Mean no. of wee vil s trapped/spider web in 1.24 

every 10 min ut es 
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In Oi l Palm plantations of PCKL, Vettilappara, 
fruit- et was only 64.3 per cent. T he plantation is in a 
fores t area with red soil. Infes tation by termites was 
very high 0 11 male and female inflorescences and also 
on immature fruit bunches . T he soil of the termatoria on 
the fe male inflorescences preve nts the entry of weevils 
to the interi or portions of the inflorescences. thereby 
preventing the po llination and fruit-set. In such bunches, 
fruit- set was observed only on the outer expo ed regiun. 
T he same problem was noticed in a farmer 's garden in 
Kari ssery. Trichy D istri ct, Tamil Nadu. 

In oil pa lm Seed Garden Thodupuzha and at 
R COP, Pa lode during the dry season (January to M ay) 

the popu lation of honeybees, Apis indica was found to 
be more in oi l pal m plantations. Honeybees were found 
collectinrr larg quantit ies of pollen g ra ins from the 
an the isi ng male inflorescences . They mostly swarm 
around the upper and outer exposed porti ons of the 
inflore cences. and in such male inflorescences t!he 
populati n o f weev ils were found to be very low or even 
absent. During March. the population of weevil was 
21.84 /spi ke let. Due to the warming of bees. the pollen 
gra ins are dispersed in large quantities lo the atmosphere, 
thereby incr asing the pollen densi ty in the atmosphere. 
P robably this may be one of the reasons for the high 
percentage of fruit -set dur ing summer months even 
though weev il p puJaLion was very low. Observations 
revealed th a t ho ney bees seldom visit female 
inflorescences probably d ue to lack of honey in female 
flowers of oil palm. 

he earwig, Chelisoches moris F.(Dermaptera 
: F orfic ulidae) was fou nd harboring on ma le 
inflorescences in large numbers. Studies under laboratory 
condi tions re vealed that the earwigs were predating even 
on the immatu re stages of the weevils. Under fi e ld 
condi tions, the garden liza rd Ca /oles versicolar 
(Squ amata: Agumidae) was found to feed an weevils. In 
add ition to the above-mentioned predators m nkeys and 

K..Ponnamma, Asha Vijayan and A.Sajeebkhan 

mynahs were found pred atin g on t he weevils. 
E venthough , ..he above repoI1ed animals hinder the 
breeding of E.kamerwzicus in the oil pa lm. the activ it ies 
of honeybees had not affec ted the ex tent of fruit set. 

Conclusion 

The above observations clearly revea led that the 
introduced weevil is flouri shing very well in the oil palm 
plantations under various agro climatic conditions and 
enhanced the fruit se t and thereby inc reased the overall 
productiv ity of oil palm in India. 
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