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A B S T R A C T

Toxicity and repellency activity of Cleistanthus collinus (Roxb.) (CC) leaf extracts were evaluated against rice
weevil, Sitophilus oryzae (L.) and red flour beetle, Tribolium castaneum (Herbst) under laboratory condition. Five
concentration(s) (1%, 1.5%, 2%, 2.5% and 4%) with two controls (acetone and water) treatments along with
deltamethrin were used for direct and contact residual toxicity. The insect that survived after CC exposure were
transferred to an untreated feeding substrate and the population buildup of subsequent two generation were
recorded after 30 (F1) and 60 days (F2). In the contact residual toxicity, highest CC concentration (4%) produced
75% mortality in S. oryzae and 62.5% mortality in T. castaneum during 7 days of exposure, whereas in direct
toxicity the mortality were 81% and 58% respectively, for S. oryzae and T. castaneum. The long term effect of CC
was apparent in both the insect species, where F2 populations were significantly decreased in the CC treatments.
CC treatment at 4% produced similar adult mortality in comparison to deltamethrin at 1%. In addition, repellent
activity of CC extracts was observed against both S. oryzae and T. castaneum. This is the first step towards
assessing the scientific basis for the understanding the effectiveness of CC extracts against stored grain pests and
it could be a viable eco-friendly option for stored grain insect pest management.

1. Introduction

Rice holds the record of being staple food for more than 1.6 billion
people around the world, particularly in Asia, Latin America, and some
parts of Africa. It is invariably infested by insect pests at all stages
starting from their growth until they are being processed and con-
sumed. Tropical and sub-tropical regions of the world facing difficulty
to increase their food grain production; however they are more quantity
of produce lost between harvest and consumption by storage insect pest
(Kumar and Kalita, 2017). Storage is the one of the important post-
harvest practices that when properly executed, helps in reducing food
shortage problems. Among the different losses in post-harvest opera-
tion, storage holds a major share (7.5%). According to food and agri-
cultural organization (FAO), approximately 70% of the farm produce is
stockpiled by farmers for various purposes. In India, farmers generally
use locally designed storage structures for bulk storage of their com-
modities which in most cases are not insect or moisture proof (Grover
and Singh, 2013).

Storage insect pests inflict both qualitative and quantitative loss to
cereals, making them unfit for sowing (loss viability) or for food or feed.
Further, it also creates serious problems for food industries and export
commodities via., food contamination (Rajendran, 2002). United Na-
tion (UN) reports suggest that, Sitophilus oryzae (L.) (Coleoptera: Cur-
culionidae) and Tribolium castaneum (Herbst) (Coleoptera: Tenebrio-
nidae), are the two foremost storage insect pest of rice throughout the
world (Sallam, 2014). These are most devastating stored insect pests
that causes about 30–40% weight losses thereby have greater economic
importance. Moreover, pest infestation may have upto 90% damage
potential within 5–6 months after infection.

It is extremely difficult to eradicate any species of insect pest as they
are coevolved with plants, so it can only be managed by bringing down
the population to below economic injury level (EIL). In storage also
different management options like physical, bio-control agents, sex
pheromones, botanicals, fumigants and synthetic insecticides etc
(Golob, 1997; Shaaya et al., 1997; Rosell et al., 2008; Islam et al., 2010;
Isman, 2017) have been evaluated and recommended to farmers.
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