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ABSTRACT 

Achieving food —nutritional security for growing population demands that in addition to 
increasing production, food quality should be given due attention right from the crop 
stage to the storage level. Use of toxic chemicals at storage level is a matter of_gg___a 
concern as food commodities are directystr TibjElidtirlhese chemicals affecting their 
quality. Hence, world over attention is focussed on alternative strategies including 
botanical pesticides. Traditionally, certain plant species have been in use for stored grain 
protection. However, efficiency of such plant products is limiting due to changing 
scenario in terms of shrinking seed diversity, use of HYV seeds, pest resistance, storage 
structures etc. hence, there is an urgent need to carry out R&D based on a holistic 
approach to address this problem. 

Keeping the above in view, present study was undertaken to explore the bioactive 
potential of Vitex negundo L. (Verbenaceae) as a source of stored grain protectant 
especially for traditional decentralized grain storage system. The major objectives are: 

(1) 	To work out technological inputs needed for maximizing the biomass yield of the 
plant. 

(ii) To evaluate the bioactive potential of oil against dominant storage insect-pests 
and certain fungal strains and optimization of dose for persistence actions. 

(iii) To study the efficacy of oil and leaves based formulations in traditional wheat 
storage system. 

The thesis entitled "Vitex negundo Linn: A plant source for stored grain 
protection" (organized in 6 chapters) starting with a brief introduction on the theme, 
presents literature review on relevant aspects and focuses attention on bioactive potential 
of V. negundo L plant. In order to ensure sustained availability of the bioresource, 
research findings for enhancing the biomass and oil yield using certain growth 
regulators, coppicing technique etc. are presented Results of bioassay experiments in 
terms of oil's toxicity (i.e. admixing oil with grain) and fumigant action against major 
storage insect-pests and optimization of dose for persistent action are discussed. 
Preliminary investigation on the bioactivity of V. negundo L oil on some fungal strains 
causing damage in stored grains is also carried out. Data pertaining to preparation and 
evaluation of suitable formulations based on plant leaves and oils under simulated 
traditional storage conditions are presented All the data are statistically analyzed and 
discussed 

Among all the growth regulators studied, Stik and IBA were found to be best for 
faster establishment of plant growth and development. Optimum coppicing frequency (i.e. 
3 harvests/year) could yield 6.6 tons dried leaves per hectare land per year. The oil yield 
from shade dried leaves was in the range 0.4 — 0.6%. GC analysis of oil samples 
harvested in different seasons has shown qualitative and quantitative variations 



in oil characteristics. 

The bioassay experiments using this essential oil has shown broad-spectrum 
activity against test insect-pests and fungal strains, with an appreciably high degree of 
persistence. LC50 values clearly indicate that Sitophilus oryzae L. was the most 
susceptible pest against oils toxicity while Rhyzopertha dominica F was found to be the 
most susceptible against the fumigant action of the oil. The oil gave considerable amount 
of protection even when inoculation was done 60 days after the treatment. The oil has 
also demonstrated reproduction retardant activity, as there was significant reduction in 
adult emergence in F I generation. Thus, population build up of pests could be controlled 
in storage conditions. 

Based on the data, dose concentration — exposure/contact period- persistence 
matrix was evolved To see the practical utility of these laboratory results, performance 
of various simple leaf and oil-based formulations against one of the major pests, S. 
oryzae was evaluated for HYV and indigenous wheat cultivar under simulated rural 
household conditions. Very interesting observation with regard to the differential 
susceptibility of these two wheat cultivars was noted The indigenous cultivar was less 
susceptible to insect damage as compared to HYV. Leaf pellets impregnated with oil may 
be considered an alternative to crushed leaves. Further R&D on physico-chemical 
stability of such formulation needs to be done before recommending its large-scale 
applications. 

Finally, feasibility of using this bioresource for stored grain protection in rural 
habitats was looked into. Data indicate that sufficient amount of leaves and oil could be 
generated by propagation of V. negundo by using methods for enhancing biomass 
production, as a component of agro and social forestry schemes. In this context, it may be 
noted that pest infestation under natural storage environment would require very less 
amount of bioresource in terms of leaves/oil as compared to experimental condition, 
where ten insects pairs were used for inoculation creating a situation where infestation 
rate is extremely high. 

In toto, research findings reveal the possibility of using plant based bioactive 
products for stored grain protection by integrating indigenous people's knowledge with 
modern scientific and technological inputs. 
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