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Sugarcane White Leaf Disease in Sri Lanka on Alternative Host Plants
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INTRODUCTION

Management of alternative host plants can be
used to reduce the vector populations and the
disease incidences in some cropping systems
(Weintraub and Wilson, 2010).
Deltocephalus (Recilia) menoni (Hemiptera:
Cicadellidae, Subfamily: Deltocephalinae) is
the only confirmed insect vector responsible
for spreading the White Leaf Disease (WLD)
of sugarcane, which is the most serious
Phytoplasma disease of sugarcane in Sri
Lanka. The vector should be managed with
integrated vector management strategies, as
there is a significant relationship between the
population levels of the vector and the disease
incidence in commercial sugarcane

plantations in the country (Seneviratne, 2008;
Chanchala et al., 2014). The feeding habits of
the members of the subfamily
Deltocephalinae ranges from monophagy to
polyphagy (Weintraub and Wilson, 2010),
and several number of plant families have
been identified as feeding and breeding hosts
of family Cicadellidaeviz.,Solanaceae,
Leguminaceae,Cucurbitaceae,Commelinace
ae, etc. (Lamp et al., 1994; Marques et al.,
2012; Eziashi et al., 2013). Therefore, those
plants facilitate the survival and longevity of
the Cicadellids which exist within the
cropping areas even without their major
hosts.
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Several weed species, intercrops and other
annual crops are present in and near the
sugarcane plantations in Sri Lanka.
Therefore, information on the ability of D.
menoni to survive on those plant species are
useful to design a vector management
programme to reduce the crop losses due to
WLD while protecting the sugarcane-
growing environment for sustainable
sugarcane production. Therefore, this study
was conducted with following two
objectives:

i. to identify the weed species (with more
than 0.25 frequency), inter crops and other
annual crops in and near the WLD-
infected sugarcane plantations

ii. to study the ability of D. menoni to
survive on identified weed species, inter
crops and other annual crops

MATERIALSAND METHODS

Identification of weed species, inter
cropsandotherannualcropsinandnear
the WLD-infected sugarcane
plantations

Field surveys were conducted in five
locations,viz., Research Farm, Sugarcane
Research Institute (SRI) at Uda Walawe and
commercial sugarcane plantations at
Sevanagala, Pelwatte, Hingurana (in the dry
zone-annual rainfall 1,300 — 1,600 mm) and
Passara (intermediate zone- annual rainfall
1,750 — 2,500mm) of Sri Lanka from January
2013 to December2014.

Four WLD-infested sugarcane fields, 0.5 ha
each, were selected randomly from each
location and data were collected at monthly
intervals. Randomly-selected nine (09)
weedy spots, each with ten metre (10m)
length, were marked using a rope in each
field. All available weeds along the rope were
recorded to calculate the frequencies of each
species according to Witharama et al. (1997).
Weed species with frequency above 0.25,
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were collected and preserved and the
preserved specimens were identified up to
species level using published literature and
reference samples in the weed collection of
SRI.

The available intercrops with the sugarcane
during Yala (Mid-March - Mid September)
and Maha (Mid-September - Mid March)
seasons of the year were recorded in all study
locations. The annual crop species which
were cultivated near the disease-infected
sugarcane fields were also recorded and
identified.

Studying the ability of Deltocephalus
menoni to survive on identified weed
species, inter crops and other annual
crops

Studies were conducted in four
steps,viz.,collection of museum data,

literature survey, field studies and laboratory
tests.

Collection of museum data

The available specimens of leaf hopper
species in the museum of the Horticultural
Research and Development Institute,
Gannoruwa, Sri Lanka were checked to
identify whether the D. menoni has been
recorded on other plant species.

Literature survey

Literature on the host range of the D. menoni
was collected from the peer-reviewed
journals and the previous records available in
the Sugarcane Research Institute, Uda
Walawe.

Field studies

All insects present on weeds (frequency >
0.25), intercrops and other annual crops were
collected at three-month intervals at Uda
Walawe and Sevanagala. Five plots of 25m x
10m size were selected randomly from each
plant species in both locations. All insects
present in those plots were collected using
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sweep netas 500 sweeps per plot. The insects

collected were checked for the presence of D.
menoni. At the same time, five plants from
each species in each location were enclosed
separately using a sweep net and each plant
was observed for the presence of the D.
menoni within the enclosure.

Laboratory tests

Adults of D. menoni were collected using a
sweep net and a pooter from the sugarcane
plantations below six months old in the
research farm, Uda Walawe. The collected
insects were reared in insect-rearing cages in
the laboratory of SRI at Uda Walawe
according to the protocol developed by
Senevirathne (2008).

Studying surviving ability of the vector on
test plant species

No choice tests were conducted to study
surviving ability of the vector by arranging
test plants in Completely Randomised
Design (CRD) with three replicates. Young
and healthy plants from each selected weed
species were uprooted from the natural
environment, and they were planted in plastic
pots (Diameter: 12cm) with sterilised soil
after confirming the absence of living insects,
cocoons and eggs of any insect species.

Seeds or vegetative propagative materials of
the recorded intercrop and annual crop
species were planted in pots in the same way.
The potted plants were acclimatised under
laboratory conditions (26-27 °C, 70-72% RH
with 12h photoperiod) for a period of one
week and were placed in the insect-proof
laboratory cages. The potted sugarcane
plants of the variety SL 96 328 were used as
the control. Five adult vectors (Female: Male
- 3:2) were introduced to each potted plantin
insect-proof cages.

Studying feeding of the vector on test plant
species

Three plants from each selected plant species

were grown in insect-proof cages. Leaf or
leaf portion from each plant encircled with
Para film sachet and a water-starved young
female vector was introduced to each sachet.
Each vector left in sachet for a 6-hour period
for feeding, and the amount was measured
using following two tests;

Honey dew test

Honey dew in sachet collected with the
bromocresol green-treated filter papers and
strained area (blue) measured using squire
millimetre grid printed on transparent paper.

Erythrosine dye test

Leaf portions where insect fed on were cut
and dipped in staining solution of 0.1%
erythrosine dye for 10-15 min. Then, the leaf
portions were examined under a microscope
and stained (pink/red) stylet sheaths were
counted in each plant species.

Data collection and analysis

Studying surviving ability of the vector on
testplant species

The vectors in the cages were observed at
twelve-hour intervals for a one month period.
The maximum number of days of survival of
the vector on each plant species was
determined. After two weeks of adult
introduction, the cages were regularly
monitored to observe the emergence of the
nymphs. The maximum number of days of
survival of the vector on each plant species
and number of nymphs emerged from the
each plant and their ability to survive on
particular plant species were also recorded.
The average number of nymphs survived on
each plant species was compared with that
on sugarcane plants, by using Dunnett's test
at 0.05 probability levels using SAS (for
windows 9.0) software.

Studying feeding of the vector on test plant
species
The honey dew-stained area in each species

Sugarcane Sri Lanka - Volume 02" -




A Study on Alternative Host of WLD Vector

bits were also compared with those on
sugarcane plants, by using Dunnett's test at
0.05 probability levels using SAS (for
windows 9.0) software.

RESULTS AND DISCUSSION

Identification of weed species, inter
crops and other annual crops in and
near the WLD-infected sugarcane
plantations

According to the results, two (02) wild
relatives of the Saccharum hybrids, twenty
nine (29) weed species with frequencies more
than 0.25, fourteen (14) intercrops and six
(06) annual crops were recorded and
identified during the field surveys in the year
2013 inall study locations (Table 1).

Ability of Deltocephalus menoni to
survive on identified weed species,
inter crops and other annual crops

According to the museum data and literature
survey, there were no any records on
alternative host plants for D. menoni in Sri
Lanka. Also D. menoni was not recorded in
the collected insects during the field studies
on the identified weeds, intercrops and crop
species at Uda Walawe and Sevanagala.

The results of laboratory tests indicated that
D. menoni survived 15 days on Saccharum
hybrids, 13 days on Saccharum spontaneum
and Sorghum bicolor and 1-4 days on other
plant species. The maximum number of
survival days of the vector on all other plant
species were significantly lower with the
Saccharum hybrids (Table 1) except
Saccharum spontaneum and Sorghum
bicolor.

The amount of honey dew produced by D.
Menoni after feeding on Saccharum
spontaneum and Sorghum bicolor was
significantly higher than that on other test
species. The average honey dew production
of D. menoni on Saccharum spontaneum
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(12.5mm’) and Sorghum bicolor (6.48mm”)
was lower than that on Saccharum hybrid
(19.41 mm®), but significantly higher than
that on other test species. There was no honey
dew recorded on most of the test species. The
amounts recorded on some test species were
not significant compared to that on
sugarcane.

Stylet sheaths were observed on Saccharum
spontaneum (3), Sorghum bicolor (2), Zea
maise(9), Hemidesmus indicus(7)and
Achyranthes aspera(5).There was less
number of stylet sheeths on Saccharum
spontanium and Sorghum bicolor which act
as alternative hosts to D. menoni and higher
number of stylet sheaths on Zeamaise,
Hemidesmus indicus and Achyranthes
aspera which are do not act as hosts. The
higher number of stylet sheaths on those
plants is a result of trying of the vector to
feed, but failure to feed on that species. These
results indicate that Saccharum spontaneum
and Sorghum bicolor act as alternative
feeding hosts of D. menoni. In Taiwan,
several weed species have been identified as
alternative host plants for the insect vector of
WLD; Matsumuratettix hiroglyphicus
(Matsumara) (Yang and Pan, 1979).

During the laboratory experiments, we
observed that the vector in the rearing cages
with Cleome viscosa (Cleomaceae) always
evaded the Cleome plants and confined to the
side walls of the rearing cages in all
replicates. Also, all the introduced vectors
died within the 24 hours. The characteristic
odour and the hairy nature of leaves and stem
of the Cleome viscosa may be the reasons for
the above behaviour of the vector on this
plant.

Furthermore, we observed a searching
behaviour of the vector on Panicum
maximum (Poaceae) plants for feeding in
addition to the resting behaviour on it. Also,
they survived for four days on Panicum
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maximum plants. This may be due to the more
or less similar morphological characters of
the Panicum maximum plants and
Saccharum hybrids which belong to the same
family Poaceae.

CONCLUSIONS

Saccharum spontaneum and Sorghum
bicolor act as alternative host plants for
Deltocephalus menoni. Both plant species
feeding and breeding hosts. But these two
species showed lesser preference by
Deltocephalus menoni for feeding and
breeding than Saccharum hybrids. Three
plant species; Saccharum hybrids,
Saccharum spontaneum and Sorghum
bicolor belong to family Poaceae. Hence, D.
menoni has monophagy feeding habit, i.e., it
prefers feeding on plant species belonged to
the same family. Therefore, cultivating or
maintaining Saccharum spontanium (Wild
cane) and Sorghum bicolor should not be
allowed to practice around fallowing fields
and nursery areas since vector can survive on
particular plant species and they can serve as
harbours to migrating vectors from the
infected areas to healthy or newly-
established sugarcane plantations. Cleome
viscosa acts as a repellent to the D. menoni
and most of other test plant species acts as
resting sites for the vector. Behaviour of D.
menoni on Saccharum spontaneum and
Sorghum bicolor was also similar to that on
sugarcane hybrids.

ACKNOWLEDGEMENTS

The authors are thankful to the Mr. M.K.D.
Ubesena, Technical Officer and staff of the
Division of Crop Protection,
Mr.K.P.Wickramasinghe, Mr. S.N.
Wickramasinghe, Mr. W.G.M.S. Weragoda
and Mr.R.A.P.A. Ranatunga; Development
Officers of the SRIfor their tremendous
support. The Director and the Deputy
Director of the SRI, Sri Lanka, are especially

thanked for their guidance to complete the
study successfully.

REFERENCES

Chanchala,K.M.G., Wanasinghe,
V.K.A.S.M., Ariyawansa, B.D.S.K.,and
Hemachandra, K.S.(2014). Relationship
between the incidences of Sugarcane White
Leaf Disease and the
population dynamics of its vector,
Deltocephalus menoni, in Sri Lanka.
Proceedings of the 5" Symposium on
plantation Crop Research, 143-149.

Eziashi, E.I., Omamor, I.B., Aisueni, N.O.,
Aisagbonhi, C.I., Airede, C.E., Ikuenobe,
C.E.,Ataga, C.D., Dimaro, E.A.O., Odewale,
J.O. and Osagie, 1.J. (2013). Potential weed
species as alternative hosts of insect vectors
of the lethal yellowing disease (LYD) of
coconut palms (Cocos nucifera L)) in Nigeria.
British Journal of Applied Science and
Technology,3 (1): 123-130.

Lamp, W.O., Nielson, G.R. and Danielson,
S.D. (1994). Pattern among host plants of
Potato leaf hopper, Empoasca fabae
(Hemiptera: Cicadellidae). Faculty
Publications:Department of
Entomology,University of Nebraska, 67(4):
354-368.

Marques, R.N., Teixeira, D.C., Yamamoto,
P.T. and Lopes, J.R.S. (2012). Weedy host
and prevalence of potential leafhopper
vectors (Hemiptera: Cicadellidae)of a
phytoplasma (16SrIX group)associated with
hounglobin symptoms in citrus groves.
Journal of Economic Entomology, 105(2):
329-337.

Seneviratne, J.A.U.T. (2008). An
investigation of the secondary transmission
of sugarcane white leaf disease in Sri Lanka,
PhD Thesis, University of Peradeniya, Sri
Lanka, 99.

Weintraub, P.G. and Wilson, M.R. (2010).
Control of phytoplasma diseases and vectors.

Sugarcane Sri Lanka - Volume 02 * :

42



A Study on Alternative Host of WLD Vector

In: Weintraub PG, Jones
P(eds),PHYTOPLASMAS genomes, host
plants and vectors.CAB International,
Whiltshire, 233-249.

Witharama,W.R.G., Sangakkara, U.R. and
Gunawardhana, T.M.A.(1997). Survey of
weed flora in the Sevanagala sugar project
area. Sri Lankan J. Agric. Sci., 34: 105-117.

Yang, S.L. and Pan, Y.S. (1979). Ecology of
Matsumuratettix hiroglyphicus
(Matsumura), an insect vector of Sugarcane
White Leaf Disease.Proceeding of R.O.C.
United State Cooperative Science Seminar
on Mycoplasma diseases of plants. 111-116.

Sugarcane Sri Lanka - Volume 02 : :

43



