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Abstract

Globally, legume pod borer, Maruca vitrata F. is one of the major constraints in increasing the
production of grain legumes including Yard-long bean (Vigna unguiculata subspecies sesquipedalis).
The present research was conducted to evaluate the efficacy of two microbial derivatives viz. emamectin
benzoate and spinosad along with a widely used chemical insecticide Nitro 505 EC for the management
of legume pod borer M. vitrata in the field laboratory of the Department of Entomology, Bangladesh
Agricultural University, Mymensingh during kharif season 2016. The experiment was done following
RCBD with three replications of each treatment along with an untreated control. Microbial derivative,
emamectin benzoate @ 1.0 g/L showed a significant better performance in comparison to spinosad and
widely used chemical insecticide Nitro 505 EC in respect of benefit cost ratio and bio-efficacy on M.
vitrata which reduced 55.52 and 68.37% flower and pod infestation, respectively subsequently resulting
47.90% increasing pod yield.
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Introduction

Legumes are important sources of low-fat dietary protein, fiber, and micronutrients in the
human diet M and therefore, considered as the ‘meat of the poor’ 2. In the farming system,
legumes are planted in crop rotations to improve soil fertility by fixing atmospheric nitrogen,
breaking pest cycles, controlling soil erosion, and producing livestock fodder . Amongst
food legume, yard long bean (Vigna unguiculata subsp. sesquipedalis) is one of the most
popular vegetables in Bangladesh. It has potentiality for export of both fresh and frozen and
can be grown all year round [, It is extensively grown in kharif season and plays an important
role when there is a shortage of vegetables supply in the market in Bangladesh.

Flower and pod-feeding Lepidopterans cause serious yield losses to edible legumes
particularly in tropical and sub-tropical zones Bl. Maruca vitrata F. (Lepdoptera: Crambidae),
a genetically complex species [% 71 is recognized as one of the most serious legume pests [& % 10
11 due to an extensive host range, high damage potential and cosmopolitan distribution 612 131,
Larvae of M. vitrata feed on flowers, stems, peduncles and pods of food legumes, thus damage
occurs at all developmental stages from seedling to poding stages 4, however, greatest
damage occurs at flowering stage . For example, typical yield losses on cowpea due to M.
vitrata range from 20-88% 06, Thus, Yard-long bean growers face serious losses at pod
harvest caused by M. vitrata infestation and consequently employ an array of agronomic
management regimes such as application of conventional insecticides which cause adverse
effects to the environment and human health, but fail to achieve satisfactory level of control [*7
181, Therefore, the present study was undertaken to evaluate the efficacy of two microbial
derivatives viz., emamectin benzoate and spinosad against legume pod borer in the yard long
bean field.

Materials and Methods

The field trial of two microbial derivatives viz., emamectin benzoate and spinosad each having
three doses along with a standard insecticide and untreated control was conducted against
legume pod borer, Maruca vitrata F. at experimental field of Entomology Department of
BAU, Mymensingh in kharif season 2016.
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The yard long bean seeds (Long Red Mollika) were sown on
April 01, 2016 in 24 plots. Treatments were assigned in
randomized complete block design with three replications.
The distances of plot to plot and replicate to replicate were 1.0
m and 2.0 m, respectively. Each plot measuring 2.65m x 1.2m
had 24 plants. Intercultural operations were done as and when
needed. Fertilizers were applied as per recommendation 19,
Treatments were as follows:

T1 = Emamectin benzoate (Proclaim 5SG) @ 0.5g, 1.0g and
1.5g /L of water.

T, = Spinosad (Tracer 45SC) @ 0.2ml, 0.4ml and 0.6ml /L of
water.

Ts = Standard insecticide (Nitro 505EC) @ 1.0 ml / L of
water.

T4 = Control (Untreated)

All tested microbial derivatives and insecticide were sprayed
at the above mentioned doses on the yard long bean plants
using high volume knapsack sprayer. First spray was done at
the time of flowering and was continued 7 days intervals up to
harvesting. To ensure complete coverage of plants, spraying
was done uniformly on the entire plant maintaining the
distance around 25 cm between the nozzle and inflorescence.
Sprayer was washed and cleaned after each spraying. Only
water was sprayed in untreated control plots. The spraying
was applied in the afternoon to avoid bright sunlight, drift
caused by wind and save honey bees. Data were collected on
first, third and seventh day after spraying. Number of healthy
and infested flowers were counted and recorded from
randomly selected 10 inflorescences per plot and to calculate
percentage of flower infestation at each observation. During
each data collection, number of healthy and infested pods
were recorded and weighed to calculate the percentage of pod
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infestation and percentage yield increased. The number of
legume pod borer larvae were counted and recorded from
randomly selected 10 infested pods before spray and on 1%, 3
and 7™ day after spraying to calculate percentage of surviving
larvae. All data were analyzed statistically after appropriate
transformations and the means were separated using DMRT
by MSTAT computer software.

Results and Discussion

Two bacterial-fermented biopesticides viz. emamectin
benzoate and spinosad were evaluated against Maruca vitrata.
The efficacy of these microbial derivatives was assessed as
the percent flower and pod infestation, percent survival of
larvae and pod yield (Tables 1- 4). The data clearly showed
that both the microbial derivatives had significant (P<0.01)
effect on the reduction of percent flower and pod infestation,
percent larvae survived and increase of yield compared to the
untreated control. The flower and pod damage ranged from
8.36 to 30.86% and 7.67 to 39.57%, respectively. Spinosad @
0.6 ml/L and 0.4 ml/L sprayed at 7 days intervals provided
only 8.36 and 10.02% of flower infestation as well as 7.67
and 8.98% of pod infestation. The reduction of flower and
pod infestation over control was 72.90 to 67.54% and 80.61 to
77.29%, respectively (Table 1 and Table 2). On the other
hand, emamectin benzoate @ 1.5 g/L and 1.0 g/L applied at 7
days intervals provides protection of flower and pod
infestation of 11.71 to 13.73% and 11.62 to 12.52%. The
reductions of flower and pod infestation over control were
62.04 to 55.52% and 70.65 to 68.37%, respectively (Table 1
and Table 2). The effectiveness of spinosad and emamectin
benzoate increased with the increase of dose in respect of
flower and pod infestation reduction.

Table 1: Effect of microbial derivatives on the percentage of infested flowers of yard long bean caused by legume pod borer, M. vitrata

Treatments Dose Infested flower (%) Percent reduction of flower damage over control

0.5g/L 16.77 (4.09) b 45.67

Emamectin benzoate (Proclaim 5 SG) 1g/L 13.73 (3.70) bc 55.52

1.5¢g/L 11.71 (3.42) bc 62.04

0.2 ml/L 16.11 (4.01) b 47.80

Spinosad 0.4 ml/L 10.02 (3.16) ¢ 67.54

(Tracer 45 SC) 0.6 ml/L 8.36 (2.88) c 72.90

Nitro 505 EC 1 ml/L 17.84 (4.21) b 42.17
Control (Untreated) - 30.86 (5.55) a -
Level of significance - 0.01 -
CV (%) - 8.38 -

Figures in parentheses are the square root transformations. Means in each column followed by the same letter(s) are not significantly different

by DMRT.

The result revealed that both spinosad and emamectin
benzoate provided the maximum protection of flower and pod
damage against Maruca vitrata. This finding is in conformity
with % who reported the efficacy of spinosad 45 SC @
0.015% with 84.70% reduction in flower damage over control
followed by emamectin benzoate (82.08%) in red gram.
Spinosad 45 SC @ 0.4 ml/L recorded the lowest pod damage

(8.5%) in red gram due to Maruca vitrata Y. In another
report spinosad 45 SC @ 90 g a.i/ha was found to be most
effective against Maruca vitrata in pigeonpea by recording
10.6% of pod damage 2. It was also reported that spinosad
45 SC @ 0.015% was effective and showed the highest
(52.10%) reduction in pod damage in red gram due to Maruca
vitrata 201,

Table 2: Effect of microbial derivatives on the percentage of infested pods of yard long bean caused by legume pod borer, M. vitrata

Treatments Dose Infested pod (%) Percent reduction of pod damage over control
0.5g/L 16.09 (4.00) b 59.34
Emamectin benzoate (Proclaim 5 SG) 1.0 g/L 12.52 (3.52) bc 68.37
1.59g/L 11.62 (3.40) bc 70.65
0.2 ml/L 13.47 (3.66) bc 65.97
Spinosad (Tracer 45 SC) 0.4 ml/L 8.98 (2.99) ¢ 77.29
0.6 ml/L 7.67 (2.76) c 80.61
Nitro 505EC 1 ml/L 18.93 (4.34) b 52.15
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Control (Untreated) - 39.57 (6.28) a -
Level of significance - 0.01 -
CV (%) - 9.68 -

Figures in parentheses are the square root transformations. Means in each column followed by the same letter(s) are not significantly

different by DMRT

The tested microbial derivatives spinosad and emamectin
benzoate, irrespective of doses, offered significantly lower
percentage of survival of larvae 31.85 to 36.28% and 34.43 to
40.67%, respectively (Table 3). This result is in conformity
with 23 who stated that spinosad 48 SC @ 0.005% recorded
63.99% larval reduction of Maruca vitrata in urd bean. It was
also reported that spinosad 2.5 EC 12.5 g a.i/ha was effective
with 79.71, 71.68 and 75.78 % reduction in Plutella xylostella
larval population over control in cabbage at seven days after
spraying 4. In another report spinosad 45 SC @ 62 and 84 g
a.ilha were found effective in controlling the larvae of
Helicoverpa armigera on cotton with 100% larval mortality at
10 days after spraying °. Spinosad @ 0.018% was also

found to record minimum number (0.2/plant) of larvae of
Spodoptera litura on groundnut 28, It was revealed that
emamectin benzoate 5 SG @ 10 g a.i./ha showed significantly
the highest population reduction (86.23%) of Plutella
xylostella in cabbage over control 24, Similarly, it was
reported that emamectin benzoate 5 SG @ 11 g a.i/ha was
highly effective against Helicoverpa armigera in tomato with
92.48% reduction in larval population over control 27, 1t was
also noticed that emamectin benzoate 5 EC @ 159 a.i’/ha
could record higher larval population reduction of 83.53,
75.14 and 86.38%, respectively at 7 days of spraying in all the
three sprayings given [28],

Table 3: Effect of microbial derivatives on the percentage of surviving larvae of legume pod borer, M. vitrata inside the pods of yard long bean

Treatments Dose Surviving larva (%)

0.5¢g/L 40.67 ¢

Emamectin benzoate (Proclaim 5 SG) 1.0g/L 35.72¢

1.5¢g/L 34.43¢c

Spinosad 0.2 ml/L 36.28 ¢

(Tracer 45 SC) 0.4 ml/L 32.34c

0.6 ml/L 3185¢c

Nitro 505EC 1 ml/L 68.14 b

Control (Untreated) - 94.66 a
Level of significance - 0.01
CV (%) - 12.46

Means in each column followed by the same letter(s) are not significantly different by DMRT

As a result of the higher overall efficacy in reducing larval
population, flower damage and pod damage due to Maruca
vitrata, spinosad and emamectin benzoate both of them
recorded the highest yield of 18.05 — 19.36 ton/ha as well as
16.98 — 17.39 ton/ha, respectively (Table 4). The highest pod
yield increased over control (54.31%) recorded in the
treatment with spinosad @ 0.6 ml/L which was very close to
the different doses of spinosad and emamectin benzoate
(Table 4). These two microbial derivatives were statistically
at par with each other. It was revealed that the highest yield
(1744 kg/ha) of red gram was registered with spinosad 45 SC
@ 90g a.i/ha against Maruca vitrata ?2, Spinosad 45 SC
recorded 10.30 g/ha yield of chick pea against gram pod borer
(291, 1t was reported that spinosad 45 SC registered the highest
yield of red gram (688kg/ha) against Maruca vitrata [?,
Emamectin benzoate 5% SG @ 11 g a.i./ha registered grain

yield of 2291kg/ha which is 28.99 % increase over control of
1776 kg/ha 1, It was found that emamectin benzoate 5 SG @
6.759 a.i./ha was effective against bollworms of cotton and
recorded yield of 734.00 kg/ha Y. In pigeonpea, emamectin
benzoate 5 WSG @ 8, 9.5 and 11 g a.i./ha recorded vyield of
1246, 1570 and 1761 kg/ha, respectively while control
registered only 1098 kg/ha [,

From this experiment it was found that standard insecticide
Nitro 505 EC showed the lowest percent reduction in flower
and pod damage (42.17 and 52.15%), 68.14 % of surviving
larvae of Maruca vitrata and only 31.49% vyield increased
which was the minimum yield increased over control. In this
study, both spinosad and emamectin benzoate exhibited better
performance in respect of reduction of flower and pod
damage, reducing larval population and yield increased in
comparison to standard insecticide Nitro 505 EC.

Table 4: Effect of microbial derivatives on the pod yield and % increase of pod yield of yard long bean

Treatments Dose Yield (t/ha) | Yield increase (%) | Benefit cost ratio

0.5g/L 13.91 cd 36.40 1.33

Emamectin benzoate (Proclaim 5 SG) 1.0g/L 16.98 a-c 47.90 1.57

1.5¢g/L 17.39 ab 49.13 1.56

0.2 ml/L 14.90 b-d 40.62 1.36

Spinosad (Tracer 45 SC) 0.4 ml/L 18.05 ab 51.01 1.52

0.6 ml/L 19.36a 54.31 1.52

Nitro 505EC 1 ml/L 12.91d 31.49 1.25

Control (Untreated) - 8.84 e 0.00 0.88
Level of significance - 0.01 - -
CV (%) - 8.62 - -

Means in each column followed by the same letter(s) are not significantly different by DMRT
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These results revealed that both the spinosad and emamectin
benzoate might be more toxic to Maruca vitrata in
comparison to chemical insecticide. Spinosad and emamectin
benzoate being a contact and stomach poison along with
translaminar movement and local penetration properties were
more toxic and by this mode of action it killed about 70% of
legume pod borer. Their quantity required in the spray
mixture was mass less than that of conventional insecticide
against this insect and showed the best performance. There is
no report on resistance of the legume pod borer against
spinosad and emamectin benzoate. The toxicity levels of
tested insecticides were in the following order Spinosad >
Emamectin benzoate> Nitro 505EC.

Although, spinosad showed good result but in consideration
of benefit cost ratio emamectin benzoate exhibited better
performance. The benefit cost ratio of emamectin benzoate
were 1.33, 1.57 and 1.56 at the doses of 0.5 g/L, 1.0 g/L and
1.5 g/L whereas the benefit cost ratio of spinosad were 1.36,
1.52 and 1.52 at the doses of 0.2 ml/L, 0.4 ml/L and 0.6 ml/L,
respectively (Table 4). The microbial derivative ememectin
benzoate may, therefore, be recommended for the effective
and economic control of Maruca vitrata in yard long bean
field.

Conclusion

From the results it was explored that both the spinosad and
emamectin benzoate were more toxic to Maruca vitrata in
comparison to chemical insecticide nitro 505 EC. Although,
spinosad showed good result but in consideration of benefit
cost ratio emamectin benzoate exhibited better performance.
Emamectin benzoate @ 1.0 g/L was superior to all other
insecticides in respect of benefit cost ratio and toxic action on
Maruca vitrata and it reduced 55.52 and 68.37% flower and
pod damage, respectively and consequently resulting 47.90%
increase of pod yield of yard long bean.
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