Efficiency of plant extracts to suppress population of yellow stem borer, Scirpophaga incertulas
(Walker) of rice
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Abstract: Study was made to determine the efficiency of different plant extracts to suppress population of yellow stem borer,
Scirpophaga incertulas (walker), a major pest of rice in Bangladesh. Plant extracts such as neem, nisinda, biskatali, urmoi and virtako
40WG (a chemical insecticide) were used for controlling yellow stem borer in different rice season during 2013 to 2014 in Bangladesh
Institute of Nuclear Agriculture (BINA). Leaves and small branches of neem, nisinda, biskatali and urmoi (5 kg) were cut into small
pieces and mixed with 10 liter of water. The water was boiled for 30-40 minutes. All these plant extracts were sprayed on rice crop at
vegetative growth stage (45 days after transplanting) at the rate of 40 ml/liter of water. Virtako 40WG (Chemical control) was used at a
rate of 1.5 ml/10 liter of water. The pretreatment dead hearts were counted 25 days after transplanting. After 15 days of spray, post-
treatment dead hearts were counted. White heads were noted at 70 days after transplanting. Results showed that the plots treated with
neem, nisinda and biskatali produced significantly higher yield of rice than untreated plot. The predator found in the experiments were
almost same in number in the year 2013 and 2014 in both treated with neem extract and non-treated plots. The least number of the
predator were recorded in plots treated with virtako 40WG. In terms of yield, higher yield was obtained in case of neem extract (6.65
t/ha). Considdering infestation of stem borer, yield and conservation of predators, neem extract can be regarded as alternative of the
insecticide in rice pest management system.
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Introduction Hakro, 1979). The cycle behaviours of the yellow rice
Rice (Oryza sativa L.) is one of the most important crop in stem borer, its period of activity, infestation and growth
the world, providing food for nearly half of the global trends are peculiar to plan a sound pest management
population (Khuhro, 1988; FAO, 2004). Rice is grown on program. Sonatakke et al., (1997) recorded more incidence
over 145 million hectares in more than 110 countries. It of yellow rice stem borer in the farmer’s practice than the
occupies one fifth of the world crop land under cereal field subjected to Integrated Pest Management.
(Pathak and Khan, 1994). Almost 90 % of the rice is Indiscriminate use of chemical pesticides has caused major
grown and consumed in Asia. It is used as a food more outbreaks of insect pests. In the last three decades, only
than two billion people in developing countries of Asia attention was paid to chemical control of pests in
(FAO, 1995; Khush and Brar, 2002). Bangladesh. Integrated pest management (IPM) offers
The rice plant is subjected to attack by more than hundred promise to reduce dependence on pesticides. Pest
species of insects, twenty of them can cause economic management is an intelligent selection and use of pests
damage (Chatterjee and Maiti, 1979). They infest all parts management tactics by taking into consideration
of plants, at all growth stages (Pathak and Khan, 1994). appropriate economics, ecological and sociological factors
Among them, the rice stem borers are the main (Salim et al., 2003).
devastators, which are responsible for economic crop The use of chemical insecticides has created many
losses in Bangladesh (Mahar and Hakro, 1979). Among problems such as environmental hazards, resistance in
the stem borers, yellow rice stem borer, S. incerulas target species (Hollomon, 1993). A part from
(Walker) is the most destructive insect pests of rice crop environmental hazards, the import bill of pesticides
(Mahar et al, 1985). Globally, yellow rice stem borer impose additional burden on Bangladesh economy. In
alone causes yield losses of 10 million tones and accounts addition, poor farmers can not afford to apply expensive
for 50% of all insecticides used in rice field (Huesing and insecticides. In Bangladesh insecticides are not applied at
English, 2004). The stem borer attacks rice crop from the the right time or at right places. Non judicious uses of
seedling stage to the harvesting stage and thus causes pesticides leave residues in food and increase the
complete loss of affected tillers (Salim and Masih, 1987). resistance of pest populations (Markham et al., 1991).
Dead hearts are produced when the insect attacks at Resistant insect populations can destroy the effectiveness
vegetative stage while white heads occur when the stem of pesticides. The wrong use of chemical insecticides can
borer attack at the time of heading (Mahmood-ur-Rehman also be harmful to human beings and the environment
et al., 2007). Ukwungwnu (1990) reported yellow rice (Schwab, 1989).
stem borer as an important insect pest of rice in most part In Bangladesh, use of insecticides has been the common
of the world. It has been implicated as the major constraint practice for controlling stem borer and no alternative
to rice production worldwide. Yellow rice stem borer (S. method has yet been developed to control this damaging
incertulas) is responsible for a steady annual damage of pest. Implementation of integrated pest management
15-10 % of the rice crop with local catastrophic outbreaks emphasizing mainly on use of some important plant
of up to 60 % damage (Pathak and Khan 1994; Daryaei, extract namely neem, nisinda, biskatali and urmoi in rice
2005). Yellow rice stem borer remains active from April - field to manage yellow stem borer may reduce the
October and passes 4-5 generations in this period. The traditional uses of insecticides. Therefore, the present
larvae of the last generation hibernate in rice stubbles from study was undertaken to evaluate the performance of some
November to the end of March and early April (Rehman et plant extract in controlling yellow stem borer of rice.
al, 2002). The hibernating larvae enter in diapauses and
remain in their hibernation until pupation (Mahar and Materials and Methods
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The experiment was conducted in the experimental field of
BINA Mymensingh, during the year 2013 and 2014 in
Randomized Complete Block Design (RCBD), having six
treatments and the treatments were (i) T1 = Neem, (ii) T,=
Nisinda, (iii) T5 = Biskatali, (iv) T4 = Urmoi, (v) Ts
Virtako 40WG (Chemical control), and (vi) Ts = Control
(Without insecticide). Experiment was repeated thrice in a
net experimental area of 20 m®. Seedling of aman rice
variety Binadhan-7 was transplanted on 20 July 2013 and
22 July 2014. Nursery of aman rice variety Binadhan-7
was sown 20 June 2013 and 22 June 2014. Line
transplanting was done on 20 July 2013 and 22 July 2014
at plant to plant 15 cm and row to row 20 cm spacing.
Plant extracts were prepared with following procedures.
Leaves and small branches of neem, nisinda, biskatali and
urmoi (5 kg) were cut into small pieces and mixed with 10
liter of water. The water was boiled for 30-40 minutes. The
solution was kept to become cool for about 2 hours then
filtered. All these plant extracts were sprayed on rice crop
at vegetative growth stage (45 days after transplanting) at
the rate of 40 ml/liter of water. Virtako 40WG (Chemical
control) was used at a rate of 1.5 ml/10 liter of water.

The collection and identification of predators of yellow
rice stem borer was started after 25 days of transplanting,
at 7 days interval, which was continued up to 100 days
after transplanting to record the availability of predators.
The predators were collected by sweep method (Dhuyo,
1986).

The diameter of the net was 33.5 cm with 1.0 meter long
handle. The collection was made in each treatment and
replication for 25-30 minutes. The collected predators
were kept separately, and identified in the laboratory.

The pretreatment dead hearts (D.H.) were counted 25 days
after transplanting. After 15 days of the spray, post-
treatment dead hearts were counted. White heads (W. H.)
were noted at 70 days after transplanting. The dead hearts
and white heads percentages were calculated on Abbott’s
formula (Abbott, 1925). Tiller count was determined from
randomly selected 10 hills in each treatment and
replication. Filled grain and unfilled grains were counted
in laboratory on 10 selected panicles from each treatment
and replication, the sterility percent was counted by Total
grains minus (-) filled grains divided (/) total grains
multiply (x) 100. The area of 1 x 1 m from each treatment
and replication was harvested to obtain paddy yield, which
was calculated as kg/ha. The data were averaged, tabulated
and statistically analyzed wusing statistical program
MSTAT. The mean differences among the treatments were
adjudged as per tested with DMRT and LSD test, when
necessary (Gomez and Gomez, 1984).

Results and Discussion

Pre-treatment dead hearts were recorded before the
application of plant extracts / chemical pesticides (30 days
after transplanting). Pre-treatment dead heart count aimed
to determine the availability of yellow rice stem borer,
extent of damage caused by them and effectiveness of
treatments to control targeted insect. Pre-treatment dead
heart count for the year 2013 and 2014 showed that 5.10 to
8.23 and 6.05 to 9.54 % respectively tillers were damaged
by yellow rice stem borer (Tables 1 &, 2) which witnessed
the availability of yellow rice stem borer larvae in the
experiment.

Table 1. Pre- and post-treatment dead hearts (%) and white heads (%) in rice variety Binadhan-7 in different treatments for

the year, 2013

Treatment Pre- treatment (Dead heart %)  Post-treatment (Dead heart %) White head %
T: - Neem 5.10 3.15b 3.77b
T, - Nisinda 4.07 3.98b 4.23b
T; - Biskatali 5.45 4.11b 4.45b
T4 - Urmoi 6.33 4.01b 4.74b
Ts - Virtako 40WG (Chemical control) 8.23 3.27b 3.89b
T, - Control (Without insecticide) 7.54 8.98a 9.54a

Table 2. Pre- and post-treatment dead hearts (%) and white heads (%) in rice variety Binadhan-7 in different treatments for

the year, 2014

Treatment Pre- treatment (Dead heart %)  Post-treatment (Dead heart %) White head %
T, - Neem 6.05 3.74b 3.09b
T, - Nisinda 6.89 3.91b 3.75b
Ts - Biskatali 7.01 4.11b 3.22b
T4 - Urmoi 7.69 4.25b 4.75b
Ts - Virtako 40WG (Chemical control) 9.54 4.01b 3.82b
Ts - Control (Without insecticide) 8.11 10.18a 10.54a

Comparable but significantly higher number of productive
tillers produced in treated than non-treated plots revealed
that plant extracts have controlled yellow rice stem borer
as efficiently as chemical pesticides. The result also
showed that more number of filled gains / panicle was
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obtained from treated plots than non-treated (Tables 3 and
4). The results of paddy yield depicted in Table 4 and 5
showed that the plots treated with Neem, Nisinda and
Biskatali produced significantly higher yield than
untreated plot. In terms of yield, higher yield was obtained



in case of neem extracts (6.65 t/ha), nisinda (5.88 t/ha),
biskatali (5.97 t/ha), urmoi (5.45 t/ha), virtako (6.05 t/ha)

and control (3.74 t/ha) for the year, 2013.

Table 3. Paddy yield and yield attributing characters of rice variety Binadhan-7 in different treatments for the year, 2013

Treatment Productive tillers Filled Grain Sterility % Yield (t/ha)
T, - Neem 17a 157 3.98 6.65a
T, - Nisinda 19a 158 3.61 5.88a
T; - Biskatali 18a 148 4.54 5.97a
T4 - Urmoi 16a 167 5.44 5.45b
Ts - Virtako 40WG (Chemical control) 18a 171 3.91 6.05a
Ts - Control (Without insecticide) 14b 138 10.55 3.74b

Table 4. Paddy yield and yield attributing characters of rice variety Binadhan-7 in different treatments for the year, 2014

Treatment Productive tillers Filled Grain Sterility % Yield (t/ha)
T, - Neem 19a 156 434 6.31a
T, - Nisinda 20a 148 3.98 5.88a
T; - Biskatali 18a 159 4.75 5.53a
T4 - Urmoi 17a 149 3.85 6.01a
Ts - Virtako 40WG (Chemical control) 18a 160 4.05 5.62a
Ts - Control (Without insecticide) 15b 140 9.89 3.98b

The results on the availability of predators in different
treatment are shown in Tables 5 & 6. The predators found
in the experiments were almost same in number in the
years 2013 and 2014 in the both treated with neem extract
and non-treated plots, which were more than the number
of predators available in other treatments. The least

number of the predators were recorded in plots treated
with Virtako 40WG. Dragon flies and Damsel flies were
abundant in the experimental area. The results indicated
that the plant extracts had no adverse effect on predators
than Virtako 40WG.

Table 5. Population of different predators in rice variety Binadhan-7 in different treatments for the year, 2013

Treatment Predators
Lady bird beetle  Carabid beetle Long horn grasshopper  Dragon flies  Damsel flies

T, - Neem 15 11 10 5 4
T, - Nisinda 10 7 5 2 2
T; - Biskatali 9 8 6 2 2
T4 - Urmoi 8 8 5 3 1
Ts - Virtako 40WG (Chemical control) 1 2 1 1 0
T, - Control (Without insecticide) 18 19 11 6 5

Table 6. Population of different predators in rice variety Binadhan-7 in different treatments for the year, 2014

Treatment Predators
Lady bird beetle  Carabid beetle Long horn grasshopper  Dragon flies  Damsel flies

T - Neem 17 15 12 5 6
T, - Nisinda 11 9 10 3 4
T; - Biskatali 15 10 11 4 4
T4 - Urmoi 13 11 9 3 3
Ts - Virtako 40WG (Chemical control) 2 1 2 1 2
T, - Control (Without insecticide) 20 18 14 7 8

The results of this study indicate that the lowest dead
hearts, white heads % and maximum paddy yield were
recorded in the neem extract treatment than other
treatments. More number of predators was also found in
the neem extract treated plots than the other plant extracts.
These results are in line with the findings of Dodan and
Roshanlal (1999), Kaul and Sharma (1999), Rath (1999 &
2001), Bora et al. (2004) and Prasad et al. (2004) who
found Neem products to control yellow rice stem borer.
Therefore, it is concluded that neem extract is the most
suitable alternate of chemical pesticide to be sprayed on
rice crop for controlling yellow rice stem borer without
disrupting agro-eco-system.
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