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Abstract 

A large number of insect pests have been reported to be associated with stored grains. Almost all species have remarkably high rates of multiplication and, may destroy 10-15 per cent of the grain and contaminate the rest with undesirable odours and flavours. The major pests of stored grains include beetles (Callosobrunchus sp, Trogoderma granarium, and Tribolium confusum), weevils (Sitophilus oryzae, S. granarius etc.), moth (Corcyra cephalonica).

                    The use of synthetic chemical insecticides is either not permitted or used restrictively because of the residue problem and health risks to consumers. In view of the above, there is a need for plants that may provide potential alternatives to the currently used insect control agents as they constitute a rich source of bioactive molecules.    Plant extracts showed deleterious effect on the growth and development of insects and reduced larval pupal and adult weight significantly, lengthened the larval and pupal periods, and reduced pupal recovery and adult eclosion.Botanical extracts kill and repel pests, affect insect growth and development, have antifeedant and arrestant effects. Present study regarding the biocontrol efficacy, practical applicability of the botanical pesticides. Biosafety studies should be conducted to ascertain their toxicity to humans, animals and crop plants.
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I. Introduction 

Everywhere in the world stored products are attacked by a number insect pests in storage and they can damage a considerable part of the stored product(K. Bermúdez et al., 2009, M. S. Islam et al 2009). In many cases small improvements in storage methods may already lead to much better protection of your storage product and thus to less losses.
                       Insects need food, air and water to live. In many cases stored grain provides a perfect place for insects to live and grow because food, air and water are available in sufficient quantities( A. K. Tripathi et al., 2002). This is why some insect species infest stored products. The two major insect pests in stored grains and pulses are beetles and moths(K. Parket al.,2011) . The larvae of both groups of insects are totally unlike the adult forms. They look a little like worms. Sometimes you do not discover them because they develop inside the kernel. The development of moths and beetles from egg to adult(K. C. Devi and S. S. Devi 2011). The practice of drying is not very effective against insect pests, as their drought tolerance is very high. 
Primary, Secondary and Tertiary Pests Some insects prefer certain kinds of grains and not all insects eat the same part of the grain kernel. Which type of grain they like and which part of the grain they eat depends upon the insect species 
Storage insects can be divided into three different groups:
 1 Some insect species such as the Angoumois grain moth, the Lesser grain borer and the Rice weevil are primary pests. These insects can break down the hard seed coat of the undamaged grain. Some of these species lay their eggs inside the kernel and the growing larvae eat the inside of the kernel. Other species lay their eggs on the outside of the kernel. The hatched larvae eat their own way through the hard seed coat towards the very nutritious inside.

2 Insect species of the so-called secondary pests are not able to break through the hard undamaged seed coat. They follow the first attackers. These secondary pests feed on the grain which has broken and cracked seed coats. Secondary pests, like the Rusty grain beetle, will not attack healthy, undamaged grain. They will only attack spoiled grains.
 3 A third group of storage pests feed on broken grains, grain dust, and powder left by the previous groups. Insects belonging to this group are the tertiary pests. The primary pests are the most dangerous ones. They damage the intact kernel so that the larvae can develop inside the kernel. In this way they also provide secondary and tertiary pests with the opportunity to infest the store, as the damaged kernels become a food source for them.
                       Good storage practices combined with good hygiene, adequate drying and all other safety measures will not always be effective in preventing storage losses. Storage pests may still manage to reach the product and leave a trail of devastation work. If this occurs you will have to take other measures to protect your storage product (Dwivedi.S.C, and Sonia Venugopalan2004). Conservation  of reserve  food grain  stocks is  necessary  to ensure a continuous supply at stable prices (Talukder, 2004,2006).  The nutritive requirements  of  stored  products insects are  much the  same as  those of vertebrates especially man,  
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therefore food commodities with the highest nutritive  values for  man  are   also  those   most susceptible  to  pest   damage ( Odeyemi and Daramola, 2000 ).
II. Material and methods
1.Collection: Samples of pulses and grains collected from house hold and grossery shops and markets. 

2.Inspection: of the stored products should be carried out frequently so that you will discover an infestation in an early phase and be able to take measures in time. Should check grain and store regularly by looking for insects, fungus infestation.

3.Check for Insects: If the grain is stored in sacks, hit a sack against the floor. Then let it rest in a shaded place (no direct sunlight). After a while check to see if there are any weevils on the outside of the sack. Also inspect some grain from inside the sack or container. Dump part of the grain out of the sack or take some out from the middle of the storage container. Check the grain sample for the presence of insects or signs of insects either by putting the grain through a sieve or sorting through it by hand

4.Identification of pest insects: Identifying the main pests and assess whether the insects found are likely to cause serious damage (e.g. primary pests). decide which control measures should be taken since many treatments are selective in their action and many pests have their specific strong and weak characteristics. Unfortunately the majority of storage pests are so small that it is very difficult for nonspecialists to identify them

5.Sample treatments : prepared by using partly grounded powder of curry leaves, bay leaves and seeds included Stevea nigella, cardamom, cloves and particulated Rhizome of Curcuma longa and dried zinziber officinalis.

( A self-made reference collection may be of great help. You can make such a collection by collecting the most common pest species in your particular area and have them identified by a specialist)

          III Result and Discussion
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Parts of plants as natural additives or repellants should be thoroughly tested before using plants as insecticides or repellents, as there are instances that even some plants or plant extracts can be poisonous to humans. Just because something is of plant origin does not necessarily mean it is harmless. Hence, we must therefore exercise caution when using plants as insecticides 

                         In many areas local plants are known of which the roots, leaves, flowers, fruits and/or seeds act as a repellent or as an insecticide(Table.1). Especially remarkable are tropical plants, from which hundreds of products of secondary metabolism with insecticidal properties have been extracted (Hiiesaar et al., 2001). They are environmentally less harmful than synthetic pesticides and acting on many insects in different ways.For example, the unbroken leaves of Hyptis spicigera or Cassia nigricans are layered with the pulses which are to be stored, to protect the product against the bean weevil. The whole dried leaves of certain plants like Murraya , can be mixed with the stored products in a number of cases(F. Nikkon et al.,.2009 )However, it is more common to make a powder from leaves which is then mixed with the stored product. The effectiveness of this method of protection depends not only on the type of the plant and quantity used but also on the circumstances under which the plant is cultivated and the time at which it is harvested(K. C. Devi and S. S. Devi,2011). The amount needed to protect the product varies from plant to plant. In general the amount of plant material must be determined by trial and error.
Table-1. Important plants used in storage of pulses and grains:
	Family
	Name of the Plant

	ACANTHACEAE
	Adhatoda vasica, Barleria sp. , Justicia gandarussa 

	ANACARDIACEAE 
	Anacardium occidentale

	ANNONACEAE 
	Annona reticulate,A. squamosa,Artabotrys sp.

	APOCYNACEAE 
	Nerium odorum ,Rauwolfia serpentina , Thevetia rierifolia 

	ARACEAE 
	Acorus calamus

	ASCLEPIADACEA 
	Calotropis gigantea

	BEGONIACEAE 
	Begonia picta ,Begonia sp.

	CANNABIDACEAE 
	Cannabis satavia

	CANNACEAE 
	Canna indica

	COMPOSITAE 
	Ageratum conyzoides , Anacyclus pyrethrum,Anthemis cotuta 

 Artemesia absinthium

	CRUCIFERAE 
	Brassica napis,Brassica sp.

	CUSCUTACEAE 
	Cuscuta reflexa

	EUPHORBIACEAE 
	Euphorbia pulherrima , Jatropha curcas , Ricinus communis

	FLACOURTIACEAE 
	Ryania speciosa

	GRAMINEAE 
	Andropogon muricatus ,Andropogon sp. ,Citronella nardis ,

Cymbopoaon citratus

	LABIATAE 
	Hyptis spicigera, Lavandula gibsonii , Leonotis africana 

Ocimum americanum ,Ocimum sp.

	LEGUMINOSAE 
	Acacia concinna,Caesalpinia bonduc ,Crotalaria juncea

	LAURACEAE 
	Cinnamomum

	LILIACEAE 
	Agave Americana,Allium cepa ,A. sativum

	MELIACEAE
	Azadirachta indica

	PEDALIACEAE 
	Sesamum indicum

	PIPERACEAE 
	Piper guineense ,P. longum,P. nigrun

	RUBIACEAE 
	Cinchona sp. ,Coffea arabica ,Gardenia jasminoides,

 Nigella sativia

	SANTALACEAE 
	Santalunm album

	SOLANACEAE 
	Capsicum annum ,C.frutescens ,Capsicum sp. 

	UMBELLIFERAE 
	Anethum graveolens , Carum capticum ,Coriandrum sativum 

Cuminum cyminum

	ZINGIBERACEAE 
	Cucuma amada, C. angustifolia , C. domestica C. longa 

 Elettaria cardamomum ,Zingiber officinale 


Certain seeds also serve as an insecticide or repellent. They can be ground and used as powder or it is also possible to press oil out of them and use this as an insecticide (F. A. Khater 2012). Another example in which seeds are used is the use of Stevea nigella, black pepper, cardamom etc. These seeds are used to keep weevils from stored rice, maize and pulses.Rhizomes - Only some plant species have rhizomes and few of those have insecticidal properties such as Sweet flag (Acorus calamus), dried Zinziber officinalis and dried Curcuma longa. Sweet flag is native to India but has achieved worldwide distribution because of its high medical value. It will grow at altitudes of up to 2000 metres. At these elevations production of essential oil is greatest. Turmeric is another example of a plant of which the rhizome has insecticidal properties. Rhizomes can be used as a powder or as an oil. To prepare the powder the rhizomes are dried after which they can be pulverized(M. B. Isman 2006). To prepare oil the same method as described for neem seeds can be used.
                    In the present study, a mixture was prepared by using dried curry leaves and bay leaves and seeds included Stevea nigella, cardamom and cloves ansd particulated Rhizome of Curcuma longa. This mixture is mixed up with the grains and pulses separately within enclosed airtight containers. These are compared with the controlled and treated samples. The samples with the mixture has npt shown any infestation upto the period of three months to six months. But in the same untreated samples, the infestation occurs within a period of one month against various insect pests(Table-2) .
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Table-2:Important insect pests of stored food grains
	Common name
	Scientific name
	Storage grains attacked

	Flour mite
	 Acarus siro
	Cereals, cereal products, dried fruits, tobacco

	Pulse weevil /Beetle 
	 Callosobruchus sp.
	Many pulses including kidney bean

	Rice moth
	Corcyra cephalonica
	Rice, Maize, Soybean, Groundnut, Cacao, Dried Fruits, Copra, Flour

	Rusty grain beetle  
	 Cryptolestes ferrugineus
	Maize, Wheat

	Tropical warehouse moth
	  Ephestia Cautella
	Rice, Maize, Mungbean, Soybean, Groundnut, Flour, Dried Fruits, Copra

	Indian meal moth
	  Plodia interpunctella
	Rice, Wheat, Maize, Sorghum

	Australian wheat borer
	Rhyzopertha dominica
	  Paddy, Rice, Maize, Sorghum, Root crops

	Rice weevil, black weevil
	 Sitophilus oryzae
	Rice, Maize, Wheat, Sorghum, Pulses

	Angoumois grain moth
	 Sitrotroga cerealella
	Paddy, Wheat, Maize

	Red flour beetle
	 Tribolium castaneum
	All cereals, starch, pulses, oilseeds, spices

	Red weevil
	 Rhynchophorus ferrugineus
	All cereals, starch, pulses, oilseeds, spices 


IV Conclusion

Preventive measures against insects and mould start already at the time of growing the crops that will be stored later. In general it can be said that a farmer can influence the occurrence of pests in the stored crops by carefully choosing certain resistant varieties, planting or sowing and harvesting in the optimum season, properly treating the crop before storing, siting the store in a favourable place and keeping it very clean. For example, a hard seed coating or tightly closed husks act as a barrier to larvae which die before they are able to bore their way through to the inside of the kernel. Time of harvesting Crops should be harvested as quickly as possible to avoid infestation of the grain in the field. A problem with high yielding and early ripening varieties is that the harvest period will be in the wet period. This causes new storage problems. Measures in and around the store Site selection Selection of a good place for grain storage is very important. Preventive measures against insects and moulds .Grain stores must be built on well-drained ground so that the building or container does not get flooded by ground water run-off during heavy rains or take on too much moisture from the ground. The storage should be placed as far away as possible from grain standing in the fields(L. G. Copping and S. O. Duke2007). This helps to protect the grain against insects flying from the field to the storage area. The storage should not be built near places where animals are kept. Certain insects found near animals and their food also attack stored grains. 
Product selection:

           The risk of losses is reduced if only clean and healthy grain is retained for long-term storage. Unthreshed products If undamaged during harvesting and drying, husks or pods offer some protection against insect attack (maize, paddy, beans).

            Hygiene To prevent damage to stored products it is essential that thorough hygienic practices are used. Stores, silos, cribs etc. and their immediate surroundings must be kept as clean as possible.

             Drying prevents germination of the seed, the growth of bacteria and mould and it reduces the conditions for development of insects. The moisture 
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Content of a stored product is influenced by the humidity of the air. The more moisture in the air, the higher the moisture content of the product. If grains are harvested during warm, humid weather, the moisture content of the grain will be high because the relative humidity of the air is high as well.

              The successful utilization of botanicals can help to control many of the world’s destructive pests and diseases.  The results clearly show that it is possible to develop methods for grain protectants with reduced use of synthetic chemical insecticides. The main advantages of botanical pesticides are ecofriendly, easily biodegradable, nontoxic to nontarget organisms, and many plant-derived natural products acting against insects could be produced from locally available raw materials. 
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