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ABSTRACT Useof a trap crop asan alternative to intensive chemical control of Nephotettix
virescens (Distant) was tested. Tungro-susceptible 'IR42' rice cultivar was used both as a
trap crop and main crop. Trapped fieldshad two, three, or four trap crop border rows, which
were planted 15 d earlier than the main crop and were sprayed with cypermethrin weekly
up to 60 d after transplantation. The main crop in fields with the trap crop was not treated
with insecticide. Fields without the trap crop, but sprayed with cypermethrin, were the
treated control; unsprayed fields were the untreated control. Tungro incidence was signifi-
cantly higher in the untreated control compared with trapped- or insecticide-treated fields.
Relatively more nymphs and adults were recorded in the untreated control. Yield was
significantlyhigher in trapped- and in insecticide-treated fieldsthan in the untreated control.
Although yield was highest in insecticide-treated fields, the cost of cypermethrin lowered
the net gain from the yield.
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TUNGROis a virus disease of rice that is transmitted
most efficiently by the leafhopper Nephotettix vi-
rescens (Distant) (Rivera & Ou 1965). The vector
transmits the disease in a semi persistent manner
(Ling 1966). The disease is caused by rice tungro
bacilliform and rice tungro spherical viruses (Hi-
bino 1983). Infected plants show severe stunting
and leaf yellowing because the phloem-specific vi-
ruses (Galvez 1967) interfere with the transport of
essential nutrients in the phloem (Sridhar et al.
1978).

In the Philippines, major outbreaks of tungro
occurred in 1957, 1962, 1970-71, 1974, and 1977
(Bergonia 1978). Tungro destroyed nearly 50% of
the total crop area in South Cotabato at the height
of its infestation in 1981 (Anonymous 1984). Severe
outbreaks of the disease have been recorded also
in Bangladesh (Miah & Ahmad 1974), India (An-
janeyulu 1974), Indonesia (van Halteren & Sarna
1973), and Thailand (Lamey et al. 1967).

Tungro appears suddenly and destroys large tracts
of rice crops. Even varieties resistant to N. virescens
succumb to tungro infection if a shift in vector
biotype occurs. For instance, in 1985-86, the 'IR64'
cultivar (resistant to N. virescens) was severely
damaged by tungro disease in the southern phil-
ippines because of selection of a virulent pest bio-
type. Intensive use of insecticides against the vector
is costly and harmful to its natural enemies.

Here we report tests of trap crops as an alter-
native to intensive chemical control of N. virescens.
We sought to divert the pest into a trap crop where
it could be destroyed with an insecticide.

Materials and Methods

The tungro-susceptible 'IR42' was used as trap
crop and main crop in rice fields (11 by 17 m).
Trapped fields had two, three, or four trap crop
border rows (Fig. 1), which were planted 15 d
earlier than the main crop and were sprayed week-
ly up to 60 d after transplantation with an emul-

Table 1. Rice tungro virus disease (RTV) incidence at
65 d after transplanting in rice fields with and without
trap crop. IRRI, May-September 1986

Propor- Combined
Propor- tionate RTVTreat Date RTV

ment" planted tionate incidenc& incidence
area/ha (±SEM)(±SEM) (%)(%)

2 TC 9 May 0.074 0.3 8.5 ± 1.7b
MC 23 May 0.926 8.2 ± 1.7b

3TC 9 May 0.109 0.5 7.5 ± 1.2b
MC 23 May 0.891 7.0 ± 1.3b

4 TC 9 May 0.144 0.5 5.2 ± 0.6b
MC 23 May 0.856 4.7 ± 0.6b

Treated
control 9 May 1.000 6.4 ± l.4b 6.4 ± l.4b

Untreated
control 23 May 1.000 36.8 ± 7.6a 36.8 ± 7.6a

Means followed by a common letter are not significantly dif-
ferent (P > 0.05; Duncan's [1951] multiple range test).

a TC, trap crop; MC, main crop. Number preceding TC refers
to the number of rows of trap crop in trapped fields.

b Proportionate RTV incidence (%) in TC was not analyzed.
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Fig. 1. Rice field subplots with (a) three border rows, (b) two border rows, and (c) four border rows of trap
crop planted 15 days earlier around the main crop, and (d) control, in which all rows were planted at the same
time as the trap rows in other subplots.

Fig. 2. Rice field subplots with trap crop and main crop. Dark-colored subplots with tall border rows of trap
crop had less tungro incidence than the light colored untreated control subplot (second from foreground on the
right).

Table 2. Comparative value of yield after deducting cost of cypermethrin applied in rice fields with and without
trap crop, May-September 1986

Proportionate area/ha Combined Value of Cyper- Cost of Value of yield

Treatment" yield yieldb methrin treatment<! minus cost of
applied C treatmentTC MS (t/ha) ($/ha) (liters/ha) ($/ha) ($/ha)

2 TC.MC 0.074 0.926 4.5a 787.5 0.59 14.21 773.3a
3 TC.MC 0.109 0.891 4.2a 735.0 0.87 20.93 714.1a
-I TGMC 0.144 0.856 4.4a 770.0 1.15 27.65 742.4a
Treated control 0 1.000 4.9a 857.5 8.00 192.00 665.5ab
Untreated control 0 1.000 3.3b 577.5 0 0 577.5b

Means followed by a common letter are not significantly different (P > 0.05; Duncan's [1951] multiple range test).
a TC = trap crop; MC = main crop. Number preceding TC refers to the number of rows of trap crop in trapped fields.
b US$ = P20; cost of palay (NFA price) = $0.175/kg.
C Cypermethrin was applied eight times to trap crop rows only and to the treated control fields at 0.05 kg (AI)/ha during the

cropping.
d Cost of treatment includes only cost of cypermethrin applied throughout the cropping; cost of cypermethrin (as of July 1986),

$24/liter.
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Insects (no./20 hills)
15

Days after transplantation
Fig. 3. Trends in population of N. virescens nymphs

and adults in subplots with main crop and with two,
three, or four border rows of trap crop (TC), in insec-
ticide-treated subplot, and in untreated control subplot
planted with 'IR42' rice cultivar.

percentage of tungro incidence was determined by
counting all infected and healthy rice hills in each
field at 65 d after transplantation. N. virescens
population trends were monitored weekly by col-
lecting nymphs and adults on 20 randomly selected
rice hills in each field using an insect suction sam-
pler. Absolute yield of each field was adjusted to
14% moisture content for yield weight. Each treat-
ment was replicated four times in a randomized
complete block design. Data were analyzed with
Duncan's (1951) multiple range test (P = 0.05).

Results and Discussion

Tungro incidence was significantly higher in the
untreated controls compared with trapped- or in-
secticide-treated fields (Table 1; Fig. 2). Relatively
higher nymphal and adult populations of N. vi-
rescens were recorded in the untreated control (Fig.
3). Yield was significantly higher in trapped- and
in insecticide-treated fields compared with the un-
treated control (Table 2). Although yield was high-
est in insecticide-treated fields, the cost of cyper-
methrin lowered the net gain from the yield .

Essentially, a trap crop is a small, early planting
of a crop that is more attractive to insect pests than
the crop to be protected (Rust 1977, Graustein &
Rust 1978). To justify use of a trap crop as a sub-
stitute for other control measures, the crop also
should have an economic benefit. The approach of
using trap crop as a pest management strategy in
rice crops has previously received little attention
because of inadequate knowledge of the pests' be-
havior (Saxena 1982). However, in-depth studies
on the ecology of leafhopper and planthopper pests
of rice in the tropics (Perfect & Cook 1982, Saxena
& Justo, Jr. 1982) have provided vital information
for the development of an effective management
scheme using trap crops. Saxena (1982) successfully
diverted colonizing macropters of the rice brown
planthopper, Nilaparvata lugens (Still), to a trap
crop where they were killed by an insecticide.

The use of a trap crop resulted in less use of
insecticide and labor, because only the trap crop
portion of the field was treated. Not treating the
main crop with insecticide at any crop stage also
should conserve the natural enemies of the pest.
The combined yield of trap crop and main crop
in each of the three trap crop patterns was signif-
icantly higher than that in the untreated control.

Our data indicate that N. virescens can be di-
verted to a trap crop where it can be destroyed
with an appropriate insecticide, thus minimizing
its transmission of tungro.

Acknowledgment

The study forms a part of the collaborative research
between the International Centre of Insect Physiology
and Ecology (ICIPE), Nairobi, Kenya, and the Inter-
national Rice Research Institute (IRRl), Manila, Phil-
ippines.

Untreated control

Maincrop

.··A--- -- .

Insecticide-treated

ADULTS

ADULTS

o

15t
o N:MPHS

15 ADULTS

15~ADULTS
//........ ,". Trap crop

o ... :", .~. - ....--.
15[
o NYMPHS

15

o
451 A I

]2~ .~
.J

-2TC I-- 3TC
···..4TC __

o:;:-r.. 9' •••••

l~[ ...~--"...~----"-~_._-_._.::"
NY~.~HS.:'"~ ,',. . .

o. 4~:::f<'.:::~,~r--:- '. -~ :
11 25 39 53 67 81 95 109

sifiable concentrate of cypermethrin (± and cyano-
3- phen oxyben zyl][ ± lcis, trans, 3-[ 2,2, -di chlorovi-
nyl]-2,2-dimethy lcyclopropanecarbohydrate) (1C1
Americas, Agric. Chern. Div., Wilmington, Del.)
applied at 0.05 kg (AI)/ha. The main crop in fields
with a trap crop was not treated with insecticide.
Fields without a trap crop, but sprayed with cy-
permethrin, were the treated control; and un-
sprayed fields served as an untreated control. The
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