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ABSTRACT

An experiment was conducted to study the bioefficacy of six
indigenous plant extracts against Brown Plant Hopper (BPH),
Nilaparvata lugens (Stal.) under laboratory conditions. The methanol
extracts of six plants (akanda, biskatali, marigold, castor, chili and
nishinda) at 0.5, 1.0 and 1.5 % concentration were evaluated for their
effects against nymphs and adults. All plant extracts had different
toxic effects against N. lugens. Among the tested plant extracts, chili
plant extract showed the highest toxic effect, while castor plant
extract showed the lowest toxic effect against the nymphs and adults.
Insect mortality was found directly proportional to the level of
concentrations of plant extracts and to the exposure period. The
lowest LD50 value also indicated that the chili plant extract was
highly effective against the nymphs and adults of BPH. The results
clearly indicate that the plant based pesticide containing low lethal
concentration may be used effectively to control this pest.

Keywords: Plant extract, mortality and BPH.

INTRODUCTION

Rice (Oryza sativa L.) is a staple food for nearly half of the global population and
about 43504000 tons rice is produced in Bangladesh (FAO 2008). Almost 90% of
the population in Bangladesh depends on rice as their major food (DAE 2011). In
Bangladesh, 266 insect species have been identified so far as pest of rice (Islam ef
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al. 2003) and among these, the brown plant hopper (BPH), Nilaparvata lugens
(Stal.) is widespread and a threat to rice production in many parts of the country
specially in Rangpur, Dinajpur, Bogra, Naogaon, Rajshahi. Formerly it was a
minor pest in most tropical countries of Asia but its widespread occurance due to
adoption of high-yielding cultivars which are susceptible to N. lugens (Mollah et
al. 2011). Both the nymphs and adults cause substantial damage to the rice crop
by direct physical damage due to phloem sap removal (Sogawa 1982) and
blocking the xylem and phloem by laying egg masses in the midrib of the leaf
sheath. This pest also acts as a vector for the economically important ragged stunt,
grassy stunt and wilted stunt viruses (Ou 1985). Moreover, the honeydew secreted
by nymphs and adults encourages the growth of sooty molds.

Although insecticides were useful for controlling BPH (Mishra 2006), their
constant and regular use has resulting in resurgence, insecticide resistance and
environmental hazard (Campiche et al. 2006). Many types of synthetic
insecticides have been used during the last five decades in rice fields to control
the hoppers, but they did not fulfill the requirements for rice pest management in
Asia (Tanaka et al, 2000). Pesticides also have a negative effect on the N. /ugens
predators such as mirid bugs, dryinid wasps, Anagrus parasitoids, Coccinella
predators, and Miscrapis sp. (Tanaka et al. 2000). Due to the above drawbacks,
researchers are trying to adopt alternative methods of pest control (Mahmud et al.
2002). Botanical insecticides have long been used as an attractive alternative to
synthetic chemical insecticides for pest management. About 2000 plants have
been reported to possess pest control properties (Ahmed et al. 1984). Botanical
pesticides are eco-friendly, economic, target-specific and biodegradable. Such
materials have the potential to enhance the management of BPH population in the
rice ecosystem (Senthil-Nathan ef al. 2007). Some laboratory and field studies
have found neem extracts to be compatible with biological control (Goudegnon et
al. 2000, Abudulai & Shepard 2003, Mitchell ef al. 2004). Few specific research
works have been done to explore locally available plant materials for the
management of BPH. One reason might be that the insect was generally a minor
pest of rice until recently. Considering the importance of eco-friendly approaches
to manage the pests and the idea of agro ecosystem, the present study was
undertaken to determine the biological activity of different indigenous plant
extracts against the nymphs and adults of BPH.
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MATERIALS AND METHODS

The present study was conducted to evaluate six indigenous plants extracts viz.
akanda (Caloropis gigantea L.), biskatali (Polygonum hydropiper L.), marigold
(Tagetes erecta L.), castor (Ricinus communis L.), chili (Capsicum frutescens L.)
and nishinda (Vitex negundo L.) against a destructive pest of rice, BPH in the
laboratory condition of the Department of Entomology, Hajee Mohammad
Danesh Science and Technology University (HSTU), Dinajpur during the period
from June to December 2013 to test their efficacy.

Preparation of plant extracts: Fresh leaves of akanda, biskatali, marigold,
castor, nishinda and ripe fruits of chili were collected from the HSTU campus,
Dinajpur. After collection, they were washed in running tap water and kept in the
laboratory for 7 days for air drying followed by one day sun drying before making
powder. Upon proper drying, they were made powder separately by an electric
grinder. The extracts were prepared according to Chitra ez al. (1993). For making
extracts, 100g of each plant powders were dissolved in 300 ml of methanol
solvent and stirred for 30 minutes in a magnetic stirrer. The mixture was then
allowed to stand for 72 hours and shaking several intervals. Then, the mixture was
filtered through a filter paper (Whatman no. 1) and allowed to evaporate the
solvents. After the evaporation of solvent from filtrate, the condensed extracts
were preserved in tightly corked-labeled bottles and stored in a refrigerator at 4°C
until their use for insect bioassays.

Mass rearing of BPH: Both the nymphs and adults of BPH were used as test
insect in this study. Mass rearing of BPH population was maintained following
Biswas et al. (2006). The gravid females of BPH were collected from naturally
infested rice field around HSTU campus, Sadar Dinajpur with the help of an
aspirator. Immediately after collection, the gravid females were placed in a
medium sized (15 cm in length) test tube. Then the mouth of test tube was closed
with a piece of fine nets and fastened with rubber bands. The collected insects
were then brought to the laboratory and reared to build up a large population.
Then the gravid females were released on 30 - 40 days old rice plant grown in
pots. The potted rice plants were covered with 1.0 m x 0.5 m (height x breadth)
rearing cages. The plants were observed for egg laying every day. For egg laying
purposes, gravid females of BPH were released in caged-fresh rice plants on
every Sunday and Wednesday in every week. On each plant 10 to 12 gravid
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females were released and allowed to lay eggs for one day and then the insects
were transferred to another fresh plant with the help of an aspirator. After
hatching of eggs into nymph, they were provided with sufficient food plants for
their growth and development. As soon as most of the insects from the new
hatching became adults, the females and the males were transferred to another
cage with fresh plants twice a week. These insects were preserved in new cages
with dates of egg laying marked on them. The BPH population was provided with
fresh plants for their food as and when necessary. In this way, BPH population of
uniform age were established and within 3 - 4 generations, sufficient numbers of
insects became available for the production of required numbers of nymphs and
adults for the bioefficacy study.

Evaluation of toxicity of different plant extracts: Bioefficacy tests of six
indigenous plant extracts against BPH were conducted following Haque et al.
(2002). Three different doses (0.5, 1.0 and 1.5 % along with control) were
prepared by diluting the crude extracts in methanol solvent prior to insect
bioassay. Thirty (30) to forty (40) days old rice plants tillers were cut in small
pieces (about 2 — 3 cm) and were treated with different concentrations by dipping
for 30 seconds ineach plant extracts. After dipping, 2 — 3 treated cut tillers were
kept on the glass Petri dish (9 cm diameter). Ten 4™ instar BPH nymphs and
adults were released in each Petri dish for each treatment. Equal number of insect
with methanol solvent only was treated as control. Each treatment along with
control was replicated thrice. Insect mortalities were recorded at 6, 12, 18 and 24
hours after treatment (HAT). The percentage of the mortality was corrected by the
Abbott’s (1987) formula as under before analysis.

P'-C
P 100.C X100
Where, P= Percentage of corrected mortality, P'= Observed mortality (%) and C=
Control mortality (%)

Statistical analysis: The collected data were statistically analyzed by completely
randomized design (CRD) using MSTAT statistical software. The treatment mean
values were adjusted by Duncun’s New Multiple Range Test (DMRT). The
observed mortality data were also subjected to probit analysis.
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RESULTS AND DISCUSSION

The toxicity effect of six indigenous plant extracts was evaluated against BPH.
The results of the study are presented and discussed as follows.

Direct toxicity effect (mortality) on the nymph of BPH: Average mortality
percentage of the nymphs of BPH indicated that chili plant extract possessed the
highest (mortality, 54.58%) toxic effect followed by marigold (mortality, 45.62%)
and biskatali (mortality, 45.00%) plant extract, whereas castor plant extract
possessed the lowest (mortality, 38.12%) toxic effect (Table 1). Mortality
percentages were directly proportional to the time after treatment. The orders of
the toxicity of six plant extracts against the nymph of BPH were found as chili >
marigold > biskatali > akanda > nishinda > castor. Chili plant extract showed the
highest nymphal mortality at different hours after treatment which was
statistically different (p>0.01) from all other plant extracts. Mortality percentage
of the nymph also differed significantly among all the concentration level

Table 1. Effect of different plant extracts against the nymphs of BPH at different
HAT (Interaction of plant extracts and time)

Plant extracts Mortality percentage at different time intervals
used 6 HAT 12 HAT 18 HAT 24 HAT  Average mortality
Nishinda 5.00d 29.17d 56.67 ab 66.67 be 39.37¢
Marigold  12.50b 35.83 be 54.17 be 67.50 abc 45.62 b
Castor 10.00 be 3333 cd 46.67 ¢ 62.50 ¢ 38.12¢
Biskatali 5.00d 40.83 b 62.50 ab 71.67 ab 45.00 b
Chili 27.50 a 5333 a 64.17 a 73.33 ab 5458 a
Akanda 5.83 cd 35.83 be 58.33 ab 74.17 a 43.54b
Level of

significance 0.01 0.01 0.01 0.01 0.01
LSD 4.739 5.027 8.036 6.561 6.092
CV (%) 52.62 16.09 17.15 11.53 24.34

HAT= Hours after treatment, within column values followed by different letter(s) are significantly
different by DMRT at 5 % level of probability.
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(p>0.01) at different time interval (Table 2). The highest average mortality
(67.91%) was observed at the maximum concentration (1.5%) of plant extract and
it was also found that the mortality percentage was directly proportional to the
level of concentration of different plant extracts. The interaction effect of plant,
dose and time is presented in the Table 3. Nymphal mortality was also found
statistically significant (p>0.05) at different dose level of different plant extracts
at different hours after treatment. Average value indicated that the highest
(86.66%) mortality was found in chili plant extracts at the highest dose (1.5%)
which was statistical different from all other plant extract at different
concentration level.

Table 2. Effect of different doses of plant extracts against the nymphs of BPH at
different HAT (Interaction of doses and time)

Doses (%) Mortality percentage at different time intervals

6 HAT 12 HAT 18 HAT 24 HAT Average mortality

0.0 0.00 ¢ 0.00d 0.00d 12.78c¢c 3.19d
0.5 333¢  32.78c  61.67c 80.00b 44.44 ¢
1.0 16.11b 53.89b 79.44b 90.00a 59.86 b
1.5 2444a 6556a 8722a 9444a 6791 a
Level of significance 0.001 0.001 0.001 0.001 0.001
LSD 3.869 4.104 4.561 5.357 4.47
CV (%) 52.62 16.09 17.15 11.53 24.34

HAT= Hours after treatment, within column values followed by different letter(s) are significantly
different by DMRT at 5 % level of probability.

From the above finding it was observed that all the tested plant extracts
possessed the toxicity effect on the mortality of the nymph of BPH. However, the
chili plant extract showed the most effective performance while the castor extract
was less effective. Tomita and Endo (2007) showed that the chili plant extract was
effective to reduce the density of both spider mites and aphids. It is well
recognized that capsicin is the material that is extracted from chili plant and used
as a botanical insecticide (Xu et al. 2005), especially for organic agriculture
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(Neumann, 2003). It can be used on ornamentals, outdoors and indoors for control
of aphids, spider mites, thrips, whitefly, and other pests. However, neither
insecticidal effect nor the range of an effective concentration to a harmful insect
of capsicin is clear.

Many studies have been done to investigate the efficacy of powder of C.
frutescens on the survival of insect pest including Sitophilus zeamais and
Callosobruchus maculatus. Adedire and Ajayi (1996) recorded 100% mortality of
S. zeamais treated with C. frutescens 28 days after treatment on maize grains.
Similarly, Asawalam et al. (2007) reported C. frutescens to have shown 75%
mortality of S .zeamais 33 days after treatment. They indicated that C. frutescens
effectively protected maize grains against weevil attack. It exhibited fumigant
mode of action since it had a characteristic pungent smell and pepperish in nature.
C. frutescens and Nicotiana tabacum were also reported to affect adult emergence
of S. zeamais on maize grains revealing 10.0% and 12.0% emergence respectively
(Asawalam et al. 2007).

Table 3. Effect of different plant extracts of different doses against the nymphs of
BPH at different HAT (Interaction of plant, dose and time)

Plant Doses Mortality percentage at different time intervals
extracts used (%) 6 HAT 12HAT 18HAT 24 HAT Average mortality
Nishinda 0.0 0.00 f 0.00 0.00g 13.33e¢ 333f

0.5 333 ef 3333 ghi 70.00 cde 70.00d 44.16d

1.0 6.67¢f 40.00fgh 76.67bed 90.00 ab 5333 ¢
1.5 10.00 def 43.33efg 80.00bed 93.33 ab 56.66 ¢
Marigold 00 000f 000j 000g 1667e 416 f
0.5 333ef 26671 5333ef 73.33cd 39.16 d
1.0 2000cd 5333cd 73.33bed 86.67abc 5833 ¢
1.5 2667¢ 6333de 90.00ab 93.33ab 6833 b
Castor 00 000f 000j 000g 10.00¢ 250 f
05  333ef 26671 50.00f 70.00d 3750 €
1.0 1333de 46.67ef 63.33def 80.00bcd  50.83 ¢
1.5 2333c 60.00d 73.33bed 90.00 ab 61.66 ¢
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Biskatali 0.0 0.00 f 0.00] 0.00g 10.00 e 250f
0.5 333ef 30.00hi 63.33 def 86.67 abc 45.83d
1.0 6.67ef  60.00d 90.00ab 93.33 ab 62.50b

1.5 10.00def 7333bc 96.67a 96.67a 69.17b
Chili 0.0 0.00 f 0.00] 0.00 g 6.67¢ 1.66 f
0.5 333 ef 4333 efg 63.33def 93.33ab 50.83 ¢
1.0 4333b 80.00ab 96.67a  96.67 a 79.16 a
1.5 6333a 90.00a 96.67a 96.67a 86.66 a
Akanda 0.0 0.00 f 0.00] 0.00g 20.00e 5.00f

0.5 333 ef 36.67 fghi 70.00 cde 96.67 abc 51.66 ¢
1.0 6.67ef 4333 efg 76.67bcd 93.33 ab 55.00¢

1.5 1333de 63.33cd 86.67abc 96.67 a 65.00 b
Level of significance 0.001 0.001 0.151 0.199 0.08
LSD 9.478 10.05 16.07 13.12 12.17
CV (%) 52.62 16.09 17.15 11.53 24.34
S 3.333 3.536 5.652 4.618 4.28

X

HAT= Hours after treatment, within column values followed by different letter(s) are significantly
different by DMRT at 5 % level of probability.

Direct toxicity effect (mortality) on the adult of BPH: Average mortality
percentage indicated that chili plant extract possessed the highest (mortality,
51.25%) toxic effect followed by biskatali (mortality, 51.12%) plant extracts
which was statistically identical between the two plant extract but statistically
different (p>0.01) among all other plant extracts. On the contrary, nishinda plant
extract possessed the lowest (mortality, 31.45%) toxic effect (Table 4) against the
adults of BPH. Mortality percentages were directly proportional to the time after
treatment. The orders of the toxicity of six plant extracts were: chili > biskatali >
akanda > castor > marigold > nishinda. The highest adult mortality was found in
chili plant extract (10.00%) while the lowest mortality was observed in nishinda
plant extract (3.33%) at 6 HAT. Similar trend of adult mortality has been observed
at 12 HAT but at 18 and 24 HAT the lowest mortality was observed in marigold
plant extract. Mortality of BPH also differed significantly among all the
concentration level (p>0.01) at different time interval (Table 5). The highest
average adult mortality (62.08%) was also observed at the maximum
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concentration (1.5%) of plant extract while the lowest mortality was observed at
control treatment. The interaction effects of plant, dose and time on the adult
mortality is presented in Table 6. Adult mortality of BPH treated with different
plant extracts of different dose level at different hours was found statistically
significant (p>0.01). The adult mortality of chili was 23.33%, 86.67%, 96.67%
and 96.67% at 6, 12, 18 and 24 HAT at maximum concentration which
statistically differed among all other plant extracts in different concentration
levels.

Among the tested plant extracts, chili plant extract was the most effective
against the adult of BPH. But rests of the plant extracts were also effective in
controlling the BPH. However, information on the use of plant extracts for field
pests control is limited. Although this result is in little line with the findings of
Stoll (1988) and Panhwar (2002) who independently reported that ginger, chilli
pepper and garlic bulb were good biocontrol agents of some insect pests of
cowpea.

Table 4. Effect of different plant extracts against the adults of BPH at different
HAT (Interaction of plant extracts and time)

Plant extracts Mortality percentage at different time intervals

used 6 HAT 12 HAT 18 HAT 24 HAT Average mortality
Nishinda 333¢ 10.00 e 4417 ¢ 68.33 ab 31.45d
Marigold 8.33 ab 2417 ¢ 4333 ¢ 66.67b 35.62 ¢
Castor 6.67abc  15.83d 60.00 b 71.67 ab 38.54 ¢
Biskatali 7.50 abc  45.83 Db 58.33b 65.83b 51.12 a
Chili 10.00a 55.83a 66.67 a 72.50 a 51.25a
Akanda 500bc  44.17b 56.67b 66.67b 43.12b
Level of 0.017  0.00001  0.00001  0.0600 0.019
significance

LSD 3.867 4.537 4.217 5.299 4.48
CV (%) 69.27 16.94 9.36 9.41 26.24
S 1.361 1.596 1.483 1.863 1.57

X

HAT= Hours after treatment, within column values followed by different letter(s) are significantly
different by DMRT at 5 % level of probability
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Table 5. Effect of different doses of plant extracts against the adults of BPH at
different HAT (Interaction of doses and time)

Doses Mortality percentage at different time intervals

(%) 6 HAT 12HAT 18HAT 24 HAT Average mortality
0.0 0.00d 0.00d 0.00d 11.11d 2.77 d

0.5 444c 3339c 5944c 7833c¢ 43.90 c

1.0 7.78b  4444b  7444b 89.44b 54.02b

1.5 15.00a 5222a 8556a 9556a 62.08 a
Level of significance 0.00001 0.00001  0.00001  0.00001 0.00001
LSD 3.159 3.705 3.443 4.326 3.65

CV (%) 69.27 16.94 9.36 9.41 26.24

S 1.111 1.303 1.211 1.521 1.286

X

HAT= Hours after treatment, within column values followed by different letter(s) are significantly
different by DMRT at 5 % level of probability.

Table 6. Effect of different plant extracts of different doses against the adults of
BPH at different HAT (Interaction of plant, dose and time)

Plant extracts Doses

Mortality percentage at different time intervals

used (%) 6 HAT 12 HAT IS HAT 24 HAT  Average mortality

Nishinda 0.0 0.00 e 0.00 j 0.00j 16.67 ¢ 4.16h
0.5 3.33 de 6.67 ij 43331  7333d 31.66¢
1.0 3.33 de 10.00 i 63.33 gh 86.67 abc 40.83 d
1.5 6.67cde 2333¢g 70.00 efg  96.67 a 49.16 ¢

Marigold 0.0 0.00e 0.00 j 0.00 j 10.00 e 2501
0.5 6.67 cde  20.00 gh 43331  7333d 3583 ¢
1.0 10.00bcd 23.33f 56.67h  90.00 ab 45.00d
1.5 16.67ab  4333e¢  73.33def 93.33 ab 56.66 ¢

Castor 0.0 0.00 e 0.00 j 0.00 j 10.00 e 2501
0.5 6.67 cde 13.33 hi 66.67 fg  86.67 abc 4333d
1.0 6.67cde 2333 ¢ 80.00cd 93.33ab 50.83 ¢
1.5 1333bc  26.67fg 93.33ab 96.67a 57.50 ¢
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Biskatali 0.0 0.00¢e 0.00j 0.00j 10.00 ¢ 2501
0.5 333de  53.33d 63.33gh 73.33d 48.33d
1.0 10.00bcd 63.33¢ 76.67 de  83.33 bed 58.33D
1.5 16.67ab 66.67bc  93.33ab  96.67 a 68.33 a
Chili 0.0 0.00e 0.00 j 0.00 j 10.00 e 2.501
0.5 333de  63.33c¢ 76.66 de  86.67 abc 5750 ¢
1.0 13.33bc 73330 9333ab 96.67a 69.16 a
1.5 2333a 86.67a 96.67a  96.67 a 75.83 a
Akanda 0.0 0.00 e 0.00j 0.00; 10.00 e 2501
0.5 333de 46.67de  63.33gh 76.67cd 47.50d
1.0 333de  63.33c¢ 76.67 de 86.67 abc 57.50 ¢
1.5 13.33bc  66.67bc  86.67bc  93.33 ab 65.50b
Level of
significance 0.307 0.001 0.001 0.379 -
LSD at5 % 7.739 9.075 8.433 10.60 8.96
CV (%) 69.27 16.94 9.36 9.41 26.24
S 2.722 3.191 2.966 3.727 3.15

X

HAT= Hours after treatment, within column values followed by different letter(s) are significantly
different by DMRT at 5 % level of probability.

Probit analysis of BPH for direct toxic effect: The results of the probit analysis
of nymphal and adult mortality for the estimation of LD, values, 95 % feducial
limits and their chi-square values at different HAT are presented in Tables 7 and 8.
The LD, values of nishinda (15.30 mg), marigold (2.46 mg), castor (3.07 mg),
biskatali (15.30 mg), chili (1.19 mg) and akanda (7.79 mg) at 6 HAT indicated
that chili plant extract was the most toxic followed by marigold plant extract
while nishinda and biskatali plant extract was the least toxic against the nymph of
BPH. Chili plant extract also maintained its higher toxicity when the LD, values
were compared at 12 (0.55 mg) and 24 HAT (0.001 mg) but at 18 HAT, akanda
showed the highest toxicity (LDs, value 0.18 mg).
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Table 7. Effect of different plant extracts against the nymphs of BPH after 6, 12,
18 and 24 HAT

Plant No.of LDy, 95 % fiducial limits x>  Regression equation
extracts  insect values Lower Upper values
used used
6 HAT
Nishinda 90 1530  0.106 2191.455 0.002 Y=2.243106+1.261814X
Marigold 90 246  1.179 5.146 0446 Y=1257196+2.747214 X
Castor 90 3.07  1.134 8.350 0.011 Y =1.489182 +2.358965 X
Biskatali 90 15.30  0.106 2191.455 0.002 Y =2.243106+1.261814 X
Chili 90 1.19  1.017 1.414 0.917 Y=0.251836 +4.400609 X
Akanda 90 7.79 0438 138.504 0.029 Y=1.962182+1.605670 X
12 HAT
Nishinda 90 269 0211 34.347 0.001 Y=4.113672 +0.619486 X
Marigold 90 098  .0721 1.349 0.209 Y =3.035747+1.975763 X
Castor 90 1.07  0.760 1.529 0.017 Y =3.092380 + 1.846907 X
Biskatali 90 0.80  0.615 1.054 0.089 Y =2.823665+2.401941 X
Chili 90 0.55 0416 0.746 0.933 Y =2.729373 +3.042703 X
Akanda 90 1.00  0.638 1.569 0.999 Y =3.630340+1.368995 X
18 HAT
Nishinda 90 0.27  0.059 1.231 0.159 Y=4.501370+1.150621 X
Marigold 90 048 0312 0.750 0.484 Y =3.386216+2.356014 X
Castor 90 0.51  0.239 1.127 0.026 Y= 4.12267 + 1.22542 X
Biskatali 90 0.40  0.266 0.604 0.049 Y =3.052584 +3.225736 X
Chili 90 040  0.283 0.572 1.044 Y =2.692962 +3.813741 X
Akanda 90 0.18  0.023 1.480 0.298 Y =4.698061 +1.112063 X
24 HAT
Nishinda 90 0.33  0.170 0.663 0.065 Y=3.80132 +2.272360 X
Marigold 90 0.27  0.101 0.742 0.010 Y=4.201188+1.825491 X
Castor 90 0.28  0.093 0.858 0.361 Y =4.296521+1.557554X
Biskatali 90 0.10  0.008 1.332 0.007 Y =4.947377+1.521243 X
Chili 90 0.001  0.0008 0. 420 0.046 Y =6.046458 +0.608944 X
Akanda 90 0.09  0.006 1.530 0.006 Y=5.021631 +1.423906 X

HAT = Hours after treatment, Values were based on three concentrations, three replications of 10
insects each, 2= Goodness of fit, the tabulated value of ¥?is 5.99 (d. f=2 at 5% level)
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The LDy, values of nishinda (94.14 mg), marigold (12.12 mg), castor
(71.69 mg), biskatali (4.71 mg), chili (3.07 mg) and akanda (7.79 mg) at 6 HAT
for the mortality of adult BPH indicated that chili plant extract was the most toxic
followed by biskatali plant extract while nishinda and castor plant extract was the
least toxic (Tables 8). Chili plant extract also maintained its highest toxicity when
the LDy, values were compared at 12 (0.29 mg), 18 (0.25 mg) and 24 HAT (0.11
mg. The highest LDy, values of the entire HAT were observed in nishinda plant
extract except at 12 HAT. The chi-square values of different plant extracts at
different HAT were insignificant at 5% level of probability and did not show any
heterogeneity of the mortality data.

Table 8. Effect of different plant extracts against the adults of BPH after 6, 12, 18

and 24 HAT
Plant No.of LDs, 95 % fiducial limits %2
extracts insect values  Lower Upper  values Regression equation
used used (mg)

6 HAT
Nishinda 90  94.14  0.0001 8063000  0.263 Y=2.441889 +0.860217 X
Marigold 90 12.12  0.1360 1075.368  0.157 Y=2.721237+1.093559 X

Castor 90  71.69  0.0003 1460.000 0.325 Y=2.971834+0.710271 X

Biskatali 90 4.71 0.8240 27.013  0.003 Y =1.785014 + 1.920682 X

Chili 90 3.07 1.1340 8350  0.011 Y=1.489182+2.358965X

Akanda 90 7.79 03920 155.146  0.907 Y =1.741827 +1.722064 X
12 HAT

Nishinda 90 4.84 0.7190 32662  0.609 Y =2.319380+1.590463 X
Marigold 90 2.02 0.8220 4962  0.025 Y=3.183174+1.391707 X

Castor 90 5.23 0.4170 65.513  0.027 Y =3.129407 + 1.088390 X

Biskatali 90 0.39 0.0720 2,102 0.004 Y =4.555529+0.749708 X

Chili 90 0.29 0.0920 0957 0.448 Y =4.336190+ 1.402446 X

Akanda 90 0.64 0.2860 1.436  0.397 Y =4.242444+0.938778 X
27
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18 HAT
Nishinda 90 0.62 0.3610 1.076 0.125 Y =13.862431+1.430220 X
Marigold 90 0.67 0.4260 1.073 0.118 Y =3.700331 + 1.564984 X

Castor 90 0.31 0.1370 0.729 0.526 Y=4.041982+1.915201 X

Biskatali 90 0.35 0.1710 0.717 0.641 Y=3.897560+2.023812 X

Chili 90 0.25 0.1050 0.604 0.001 Y =4.069696 +2.396787 X

Akanda 90 0.32 0.1180 0.872 0.106 Y=4.212641+1.552470 X
24 HAT

Nishinda 90 0.33 0.1720 0.645 0.462 Y =3.745027 +2.395650 X
Marigold 90 0.28 0.1180 0.677 0.110 Y =4.051365 +2.099456 X

Castor 90 0.10 0.0087 1.332 0.007 Y=4.947377+1.521243 X
Biskatali 90 0.31 0.1430 0.672 1.350 Y =3.946211+2.141941 X
Chili 90 0.11 0.0012 1.125 0.144 Y =4.872818 +1.706030 X
Akanda 90 0.21 0.0560 0.836 0.139  Y=4.441858 +1.682005 X

HAT = Hours after treatment, Values were based on three concentrations, three replications of 10
insects each, 2= Goodness of fit, The tabulated value of %is 5.99 (d. =2 at 5% level)

From the above probit results it is clear that all the tested plants would be
more or less effective for controlling BPH but chili plant extract will be the most
effective. The toxicity of Capsicum spp. on insects is thought to be the effects of
secondary metabolites including alkaloids, saponins and flavonoid compounds of
this plant (Bouchelta et al. 2005). Insecticidal property of any plant material
would depend on the active constituents of the plant material (Asawalam et al.
2007). C. frutescens contains capsicin known to have insecticidal properties
resulting in BPH mortality. Considering the percent mortality it was found that
chili plant extract was the most effective compared to all other tested plant
extracts against BPH. The effectiveness of plant-based insecticidal application
may be tested against BPH under field condition.
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