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Abstract

The lentil weevil, Bruchus lentis Frolich, (Coleoptera:
Chrysomelidae: Bruchinae) is the most serious pest of lentil in
Iran. Economic losses due to this pest reach up to 40% of the lentil
crop. Over a two-year study (2012 and 2013) in Agricultural
Research Station of Gachsaran Region, best timing of chemical
control of B. lentis was determined. A field experiment with culti-
vation of lentil Sina variety Lens culinaris Medik was conducted
in a randomized complete block design with five treatments and
three replications. The treatments consisted of spraying four times
(respectively, during the early flowering, 10 days after the first
spraying, 10 days after the second spraying; 10 days after the third
spraying) and control (without spraying). For the spraying from
Endosulfan insecticide EC50% at ratio one liter per hectare was
used. Three samples were taken from the pods and totally 150
pods from each replicate for contaminations of seeds were inves-
tigated. After the determination of the percent of seeds contamina-
tion, results were statistically analysed. Based on the results
obtained, first spray treatment, with the mean contamination of
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15.45% and second spray treatment with the mean contamination
of 12.25% had the highest impact on reducing contamination lentil
seeds to B. lentis and between them there was no statistically sig-
nificant difference and were in one group. Therefore, spraying one
time during the early flowering until 15 days after it was the best
time to control of B. lentis.

Introduction

Plants of genus Lens Miller include six species: Lens culinaris
Medikus, L. tomentosus Ladiz., L. odemensis Ladiz., L. ervoides
(Brign) Grande, L. nigricans (M. Bieb) Godr. and L. lamottei Cezft.
Two subspecies are included in L. culinaris: the cultivated lentil L.
culinaris subsp. culinaris, and the putative ancestor of the crop, L.
culinaris subsp. orientalis (Boiss) (Cokkizgin & Shtaya, 2013).

Due to its protein and fiber contents, lentil is a worldwide food
legume used in the human diet and livestock feed (Bhatty, 1987).
This herbaceous plant needs very low agronomic inputs and it is
frequently used in crop rotations because of its nitrogen fixing
capacity (Bicer & Sakar, 2010). Lentil, an important leguminous
crop, is the cheap source of protein in most countries including
Iran (Good, 2000). All of these facts provide this crop with a huge
potential in a climate changing world, rationing water for agricul-
ture, elevating prices for fertilizers, and increasing demand for
secure and available highly nutritional products (Kara, 2006).

The area under lentil cultivation is about 300,000 hectares in
Iran with an average annual production of 160,000 tons (Center of
Statistics of Ministry of Agriculture Iran, 2013). This size of cul-
tivation has been promoted due to the policies set by the Iranian
Ministry of Agriculture. Hence, the province of Kohgiluyeh va
Boyerahmad increased the cultivation area from 4500 hectares in
the farming year of 2008 to 6350 hectares in the farming year of
2012 (Ministry of Agriculture Iran, 2013). The increase in cultiva-
tion area prepares the situation for harmful activities of pests, dis-
eases, weeds and finally crop damage and yield decrement
(Ahlawat et al., 1991; Isman, 2006; Gulati, 2007; Saecidi &
Hassanpour, 2014).

Bruchids belonging to genus Bruchus (Coleoptera:
Chrysomelidae: Bruchinae) are the most damaging pests of lentil
crop as seed weevils (Malik & Saxena, 1992). Bruchus lentis
Frolich is one of the most important pests causing serious dam-
ages to lentil in Iran and around the world (Campbell & Runnion,
2003). They appear in high population in fields and storages in
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central and western Europe (Gorham, 2010), Mediterranean coasts
(Good, 2000) and Iran (in the provinces of east- Azerbaijan, west-
Azerbaijan, Hamedan, Ghazvin, Tehran, Isfahan and Fars)
(Taghizadeh-Saroukolahi & Meshkatalsadat, 2010). Currently, this
is a major pest of lentil in Iran (Taghizadeh-Saroukolahi &
Meshkatalsadat, 2010). In Gachsaran, the warm regions of
Kohgiluyeh va Boyerahmad, B. lentis have been reported by for
the first time in 1998 (Saeidi, 1999). It is known as the main pest
of lentil in this province and one of the most important insect
threats to stored grains. It is cosmopolitan and also a serious pest
of peas, cowpeas, cotton seed, sorghum and maize (Aydogan ef al.,
2003). Bruchid larvae cause major losses of grain legume crops
throughout the world. Some bruchid species, such as the cowpea
weevil (Callosobruchus maculatus F.) and bean weevil
(Acanthoscelides obtectus Latr.), are pests that damage stored
seeds. Others, such as the pea weevil [Bruchus pisorum (L.)],
attack the crop growing in the field (Shade ef al., 2010). Both lar-
vae and beetles are responsible for causing the damage (Polanco &
Rennie, 2004; Bhal et al., 2008). Duke & Yadav (2000) reported
30-60% loss in seed weight and 40-65% loss in protein content due
to its damage and pulse seeds become out of shape for human con-
sumption as well as for planting (Rehman et al., 1992; Polanco &
Rennie, 1995; Shahab-Ghayoor & Saeidi, 2015).

Synthetic pesticides have been considered one of the most effec-
tive and accessible means of controlling insect pests of stored prod-
ucts (Raghuvanshi & Singh, 2008). The use of chemicals is associ-
ated with undesirable effects on the environment due to their slow
biodegradation and some toxic residues in products, affecting mam-
malian health (Benhalima et al., 2004; Bhatty, 1987; Halder ef al.,
2010). Nevertheless, this method has some drawbacks like infested
lentils are no longer suitable for human consumption (FAO, 2014),
and their germination capacity may be reduced up to 45% (Smith &
Turan, 2006). Literature concerning method to control this pest is
scarce and only refers to phenological escape in some Culinaris culi-
naris L. varieties (Duke & Yadav, 2000). Unfortunately, no compre-
hensive and useful information about lentil pests in Kohgiluyeh va
Boyerahmad province and other parts of the Iran can be found.
Therefore, the main goal of the present study was determination of
the best timing in chemical control of B. lentis.

Materials and Methods

An experiment was conducted on an established lentil geno-
type namely Sina and five treatments, spraying at early pod
appearance; fifteen days after the first spraying; fifteen days after
the second spraying; fifteen days after third spraying and control
treatment.

For the spraying from Endosulfan (Thiodan®) insecticide
EC50% at ratio one liter per hectare was used. These insecticides
were obtained from the local market. Before each spray, the vol-
ume of spray solution was calibrated by spraying measured vol-
ume of water on the check plots. Ten litters hand operated
Knapsack sprayer was used for the application of insecticide.

These five treatments were arranged in a randomized complete
block design with three replications on fifteen plots. Each plot with

Table 1. Means squares of ANOVA for all traits.
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a size of 2x10 square meters have ten rows so that at the time of
harvest six rows in the middle from each plot were selected for
each treatment. Distance between each plot was kept as 10 m. All
other agronomic practices were applied equally in all methods.
Information on different factors was recorded and analysed statis-
tically by Fishers analysis of variance. Seed damage and yield per
plot in different treatments were compared by using Least
Significance Difference (LSD) test at 5%.

Results

Analysis of variance in the seed characters revealed that there
was a significant difference in weight of one thousand seeds, per-
centage of protein, percentage of damage and harvest’/ha among
five different treatments, at P<0.05 (Table 1). The Coefficient of
Variation (CV) was recorded for weight of one thousand seeds,
percentage of protein, percentage of damage and harvest/ha as 4.5,
1.48, 1.55 and 0.43, respectively.

Percentage damage (parameter used for damage
evaluation)

The lentil damages indices in the experimental blocks at each
stage of plant development were determined. For this purpose, the
number of healthy and contaminated cocoons per plant in each
block was counted and recorded. The obtained data were used to
determine the percentage of lentil seed in each treatment.
Percentage damage of lentil seed was significantly different among
the various treatments tested for lentil weevil control. The highest
seed damage of 39.4% was observed in case of lentil plants where
no treatment was adopted. The lowest damage of 5% of lentil
plants was recorded where fifteen days after the first spraying were
carried out. This treatment had a significant difference with spray-
ing at early pod appearance in which 8% damage was recorded
(Table 2).

Harvest

Seed yield differs significantly among varied treatments of
lentil weevil control. Fifteen days after the first spraying produced
a significantly highest harvest of 1850 kg/ha followed by spraying
at early pod appearance treatment, which gave a harvest of 1723
kg/ha (Table 2). The lowest harvest of 1103 kg/ha was recorded in
case of plants where no treatment was applied. With respect to the
most important measure from commercial perspectives, the
amount of harvest, the control method (no measure taken) was rec-
ognized as the least productive. Therefore, the necessity of adopt-
ing the most appropriate method of controlling lentil weevils is a
need which will determine the profitability of cultivating lentil.

Weight of one thousand seeds

Weight lentil was significantly different among the various
treatments tested for lentil weevil control. The minimum weight of
one thousands seeds 22.6 (gr) was observed in case of lentil plants

Block 2 0.20 1.61 3.20 1265.40
Treatment 3 33.85 35.80 556.32 254306.56
Error 6 143 0.17 0.70 43317
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Table 2. Comparison of different time to chemical control lentil weevil, Bruchus lentis on Lentil.

Control 22.6000¢ 24.5667¢ 3943332 1103.000¢
Spraying at early pod appearance 29.26672 28.3000 8.0000¢ 1723333
15 days after the third spraying 26.3333P 25.1500¢ 20.0000° 1405.0004
15 days after the second spraying 24.000¢ 2823330 14.0000¢ 1566.667¢
15 days after the first spraying 30.50002 33.26672 5.1667¢ 1850.0002
LSD value (0.05) 22.556 0.7828 0.5076 12.392

Means with at least a common letter significant, in the ANOVAs test at 5% level have significant difference.

where no control measure was adopted. The maximum weight of
one thousands seeds 30.5 (gr) was recorded in the case where fif-
teen days after the first spraying practices were carried out. Fifteen
days after the first spraying had a non-significant difference with
spraying at early pod appearance control method in which 29.2 (gr)
were recorded. Among the four time compared to the control case,
the fifteen days after the second spraying was observed to be the
least successful method with respect to the measure of one thou-
sands seeds weight (Table 2).

Percentage of protein

Percentage protein of lentil seed was significantly different
among the various treatments tested for lentil weevil control. The
lowest percentage protein seed of 24.56% was observed in case of
lentil plants where no control measure was adopted. The highest
percentage of protein seed of 33.26% was recorded in case of lentil
plants in which fifteen days after the first spraying practices were
carried out. Fifteen days after the first spraying had significant dif-
ferences with spraying at early pod appearance treatment in which
28.3% were recorded. In case of the measure of percentage of pro-
tein, the fifteen days after the second spraying treatment was found
to be as successful as the insecticide method. However, with the
exception of the fifteen days after the first spraying treatment, the
other treatments compared to the control treatment were found
roughly yielding close results although statistically different.

Discussion and Conclusions

In the current research, the researcher has compared four treat-
ments to control the lentil weevil (spraying at early pod appear-
ance; fifteen days after the first spraying; fifteen days after the sec-
ond spraying; fifteen days after third spraying and control treat-
ment). The four treatments were then compared in four established
measures (weight of one thousands seeds, percentage of protein,
percentage of damage, and harvest). Results revealed that the fif-
teen days after the first spraying treatment among other treatments
was significantly more successful in all the four measures. The
means achieved for the fifteen days after the first spraying with
respect to the measures of harvest (kg/ha) and percentage of pro-
tein were observed economically prosperous. Furthermore, the fif-
teen days after the first spraying treatment, based on the results
achieved, revealed to be ecologically promising. The fifteen days
after the first spraying treatment can be used as a safe insecticidal
to the environment. It builds better conditions for growth of plant
and could decrease pest population and damage; hence, it can
increase crop harvest.

The present study confirmed the efficacy of Endosulfan insec-
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ticide against lentil seed beetle, B. lentis in Iran. New products are
introduced to the market which need close monitoring and evalua-
tion. The present study was such an effort in determining the best
time for control of lentil seed beetle, B. lentis. The present studies
also revealed that Endosulfan insecticide were effective in control-
ling the pest.
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