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Screening Potentials Weed Species as Alternate Hosts of Insect Vectors of the

Lethal Yellowing Disease (LYD) of Coconut Palms (Cocos nucifera L.) in Nigeria

Abstract

Weed species screened as alternate hosts implicated Panicum maximum ;Jaéa\as the
most abundant host of vector insects known to transmit phytoplasma. TQQWCES
out of the 19 screened hosted leafhoppers of Cicadellidae d‘antl)oppers of
Flugorida. They were found in inner leafsheets and leafl l‘\ ed species in
coconut LYD areas recorded high level of vector insects.with an/cu r@imum 32.7%,

Andropogon gayanus 23.6%, Sorghum arundlnace@B 4%, Cyperus difformis 12.4%

and Oryza barthii 11.2%. Weed species in canut non-LYD areas recorded relatively

low level of vector insects with P. m UW, A. gayanus 8.4%, Leptochloa
Excised of eggs, nymphs and adult

planthoppers from these wee

iMasses were not only for nesting and resting
but also for their mass ding. The canopies of coconut palms with LYD made the
vegetation cool, conducive. and environmentally friendly for mass breeding of vector

insects such s and planthoppers. The insects were found on the canopies

of LYD coc s up to late in the evening (7:00 p.m.) and early in the morning

reservoir for mass breeding. This development could predispose coconuts to series of

infections and possible transmission of the disease to healtl@oconut palms.
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Introduction
Lethal yellowing is the most damaging coconut disease in West Africa (Dery et al., 1997).
In Nigeria the disease is called Awka wilt and was first reported in 1917&?\3 Awka

&  \\
district in the former Eastern region (Johnson, 1918). In Nigeria, thg\Mt‘broove
/ AN S

/N
populations are estimated at 13,615 hectare with over 2 million cﬂ(ﬂ\tteles of mainly

A y
the West African Tall cultivars, providing livelihood for over 30\000 ral families for

whom coconut is the source of food, wood-fuel, building material, drink etc (Osagie et al.,
2008). ’e)

-

The LYD was first detected in a ten he ‘8, plantation in 1995 when a general

disease survey was conducted. By @e\ year (2006), 98.8% of the West African
tall (WAT) palms in the same Vd while averages of 72% of the dwarfs were

lost (Odewale et al., 2010).. Wei et al. (2004) located the Nigerian coconut lethal decline
group (LND) to a distinct r group, 16SrXXII-A. This has been confirmed by the work
of Hodgetts et o showed a high degree of divergence between the different

s based on the secA gene which supported their separation into at

Coconut palm is vulnerable to LYD attack such as phytoplasma. These phloem-limited,

insect vectors transmitted phytoplasma are responsible for hundreds of diseases
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worldwide (Wayne et al., 2008). The phytoplasma, wall-less cell bacteria inhibit the
phloem sieve elements. This location inside the plant and the obligate nature of the
phytoplasma implies they can be transmitted and spread mainly by phloem sucking
insect vectors such as leafhoppers and planthoppers. In fact, all the known insect vectors
of phytoplasma are Auchenorrhyncha family members (Fabian et A{I&\ 2008).

PO "\

Phytoplasma diseases are invariably transmitted by insects of the Mtera,
£

suborder Auchenorryncha, particularly the families, Cicadellid. thobpers) and

A Y
Flugoroidea (Planthopper@Nelson, 1979). The Ieafhop% Q\nd \nthoppers are

among the most abundant groups of insects (Wils (mproximately 20,000
leafhopper species have been described (Dietrich Al onhi (2008), Aisagbonhi
and Kolade (1994) also presented the list anﬁumber;f insects encountered per 100
coconut palms surveyed, insect vec onoplus proximus (M.R. Wilson) and
Proutista fritillaries were reported vectors of phytoplasma that are already

known. There are many more @ CM phytoplasma diseases than there are known

vectors of the disease ( n, 2005). Some plant species such as Emelia forsbergii and
Synedrella nodiflor. en reported as hosts of the coconut lethal yellowing disease.
(Brown et al. : ated studies, pepper, tomato, potato, cassava, sugar cane,
Solanum spp. a phorbia spp. have been reported to host phytoplasmas (Nasir et al.,
2007).

Control of the spread of LYD insect vectors has been difficult due to paucity of
information in the literature on weed species as alternate hosts. In Nigeria, there are

areas where the disease outbreak occurred in coconut fields and twelve years after the
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disease was still spreading to adjoining replanted coconut fields. This was a clear
indication of continued slow spread of the disease. It was therefore, necessary to
search for alternate hosts of the insect vectors known to transmit phytoplasma of the

LYD since the pathogen is an obligate parasite.

N\

m
Materials and Methods A\\‘
Sampling Locations
Sampling of weed species was carried out in four locations ﬁ }Q on LYD (field

not planted with coconuts) areas in Edo State (NIFOR.sub tatlon Ubiaja Edo State),
South East (Igboriom Anambra State), South WesL@)R station, Badagry Lagos
State) and central (Aloma-Ofu, Kogi State Nigeg. The insects collected were

preserved in sample bottles containing 80% aI&l"ﬁnd buffer solutions for future use.

Q

Sampling was done during-the dr d rainy seasons between the periods of October

Sampling Period

2010 till Septemb 0 IS was necessary in order to observe the various
taxonomic gro lation dynamics of different weed species. During the field
study the n um temperature was 33 °C and the mean minimum temperature
was

Sampling methodology of weed species
The sampled weed species were mainly grasses and a few aquatic species. A total of

19 weed species were sampled during the period. The weeds were sampled within
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coconut LYD endemic tracts and non-LYD (not planted with coconuts) areas.
Rectangular quadrate of 1m x 1m x 1m was used for the sampling. Random quadrate
was laid in different locations. For each field, five were included for the weed study. The
number of weed species within each quadrate was observed identified and the mean
percentage occurrence of the insect vectors in each weed host was recorgacé&Weeds

£ W\
that could not be identified directly in the field using a field handbookANMican
/ AN S

A
weeds by Akobundu and Agyakwa (1987), were taken to the Herw)of Botany
\

) 4

Department, University of Lagos, Nigeria for identification. -

Screening weed species and other alternate hoﬂr vector insects

Weed leaflets/leafsheets with streaks or Mmsaying palm logs, fronds and
canopy of LYD infected coconut palm re ‘collected for screening. Samples were
excised, viewed with the aid of ma@g nd kept in cages for observation. Eggs,
nymphs and adult insects wer V%M\They were viewed with the aid of Motic 230
digital camera lens con ed to Motic microscope and computer. The vector insects
were identified whi e eggs were transferred to millet seedling inside insect cage
(Plate 2A) for [ e screen house. The millets were planted in small black

phs were reared in an artificial diet (composition of artificial diet in

Acetic acid 4ml, Formaldehyde 2ml and Vitamins capsule 1) at 27 + 2°C for 6 weeks, for
the emergence of adult insects. For screening of weed species as alternate hosts of

vector insects, priority was given to common species with insect streaks and damages.
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The uncommon species without streaks and damages were excluded. The LYD areas
were fields with mixture of dwarfs, hybrids, West African tall coconut palms including
decapitated coconut stems (Plate 1D) while the non-LYD areas were fields not planted
with coconuts. The unidentified vector insects were taken to Entomology Division of the
Nigerian Institute for Oil Palm Research (NIFOR) for identification or serLt‘E) \atural
History Museum in United Kingdom. A\\‘
Y‘J)

Statistical analysis

The experiments were repeated twice. The sampling pro@random Data were

analyzed as means using t-test.

Results and Discussion \:"

Out of a total of 19 weed species ‘@le only 10 were found hosting leafhoppers of

)\

Cicadellidae and planthopper Mea families. They were found in the inner

leafsheets/leafsurface of .Panicum maximum with 32.7%, Andropogon gayanus 23.6%,
Sorghum arundina o, Cyperus difformis 12.4% and Oryza barthii 11.2%. The

weed species i - areas recorded relatively low level of vector insects with P.

C) as there were visible insect streaks and damages.
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The excission of the eggs, nymphs and adult planthoppers from these grasses (Plates
2B, C and D) were not only for their nesting and resting but also for mass breeding.
Decaying coconut palm logs and fronds were also found to host the vector insects in
large numbers. The canopies of the LYD coconut palms made the vegetation cool,
conducive and environmentally friendly for mass breeding of vector insects A\A@ké*e\as the

< W\
condition in non-LYD areas were hot and hash due to the absence of Wﬁ&pies.
/ AN S

A
On close observation, planthoppers were found on the canopies anut palms

&

A y
up to late in the evening when observation was stopped (@ p\m.) d early in the

morning (6:30 a.m.) when observation commenced (Plate 1

<)
Evidence in this study indicates that Panic@u;Jacq Guinea grass (Plate 1A)
was by far the most abundant potential t of insect vectors and populations of these
leafhoppers and planthoppers wer as% three to eight times higher in areas of
high LYD incidence than no %ﬁ% The implication of ten weed species as

alternate hosts of LYD i stud nfirmed that the weed species could be the major

The resting and nesting of the insect vectors on LYD coconut canopies till late in the

evening (7:00 p.m.) and early in the morning (6:30 a.m.) proved that the coconut

vegetation was a cool and conducive environment for mass breeding. This agreed with
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the report of Brown (2008), on the study of understory vegetation on coconut farms in
which eight species among the 50 plant species examined were found to contai@Y-

group (16SrlV) phytoplasma.

The abundance of weeds, decaying palm logs and pruned fronds encou;%g:&i\ mass
breeding of the planthoppers. These alternate hosts facilitated the cogﬂmm of
vector insects, reservoir of pathogens and this could predisposel é‘ M‘{)\n/l)s t‘o more
attacks. This was supported by Oropeza et al., (2008) whgré}\rte é the rate of
infection was found to increase with time and was associate vmreater availability of

inoculum. He emphasized that phytoplasmas have@ found’in non-palm species that

might be acting as alternate hosts and permﬁnt sou;s of inoculum. Harrison et al
(2008), also reported that Bacillus megaterium .was isolated from trunk of date palms
(Phoenix canariensis, Chaband) af ct%)lethal decline phytoplasma. Aisagbonhi
(2008), Aisagbonhi and Kola 9 o presented the list and numbers of insects
encountered per 100 ¢ ni&s surveyed, of these insect vectors Meenoplus

proximus (M.R. Wil a routista fritillaries were reported.

duration of leaving the felled diseased palms, pruned fronds and trunk cut into pieces

for quick drying is enough to promote mass breeding of vector insects since these

substrata are alternate hosts for the vector insects. Rather they should be eliminated by
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burning soon after felling. Adequate weed management technique should also be

practiced.

Conclusion
To reduce the spread of the insect vectors, coconut plantation must be wgefj\\ee and
debris free. There must be burning of eradicated weeds, coconut palmﬁ@sed
AN

coconut palms and pruned coconut fronds in plantations. This m am‘?ﬁ) approach
will reduce avenues for mass breeding of alternate hosts Ke&{or cts known to
transmit phytoplasma of the LY disease

O
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258

259 Table 1. Abundance of vector insects in weed species in LYD and non LYD areas

260

261  Weed species Mean@of leafhoppers & planthoppers
262 LYD areas non-LYD areas
263  Acanthus montanus 0.0 £0.00 0.0+0.0
264 Acroceras zizanioides Dandy 0.0 £0.00 0.0£0.0

265  Andropogon gayanus Kunth Var. 23.6+1.30a 8.4+0.06 a
266  Cyperus rotundus Linn 0.0 £0.00 0.0+£0.0
267  Cyperus difformis Zinn 12.4+£0.04b 52+0.21b
268  Conyza sumatrensis Retz Walker 0.0+ 0@ 0.0+£0.0
269  Diplazium sammatti Kuhn 0.0 £0.00 0.0+£0.0
2/0  Heteranthera callifolia Rchb. ex Kunth 3.5+0.02d 0.0 £0.00
21 Heterotis rotundifolia (SM) Triana 0.0 £0.00 0.0+£0.0
22 Hyphis suaveolous Poit 0.0 £0.00 0.0+£0.0
273 Kyllinga squamulaoa Thorn 0.0 £0.00 0.0+0.0
274  Leptochloa filiforms (Lam.) P. Beauv Featherfrass 0.0 £0.00 6.8+0.14b
275  Oryza barthii A. Chev 11.2+0.31b 2.7+0.20d
276  Panicum maximum Jacq Guinea grass 32.7 £ 0.41a 9.1+£0.03a
27  Paspalum scrobiculatum linn (Ricegrass paspalum) 6.5£0.02c¢c 1.3+0.04 ¢
278  Rottboellia cochinchinensis (Lour) Clayton (ltchgrass) 0.0 £0.00 24 +0.13d
279  Setaria barbarata (Linn) 2.7+0.08¢e 0.0+£0.0
280  Sorghum arundinaceum (Desv.) Stapf 13.4+0.11b 2.8 1£0.08c¢c
281 Sporobolus pyramidalis P. Beauv. 0.0 £0.00 0.0+£0.0

12
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Values are mean + SEM of five replicate results. Weed (P. maximum) with the highest
number of vector insects was compared to others using t — test. Values of the same

alphabets in the same column are significant.
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