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ABSTRACT 

An exhaustive study was done to know the present status of plant protection recommendations of agricultural crops 

(field, vegetable and horticultural  crops) in India based upon the already published recommendations in the package of 

practices (particularly of kharif and rabi crops) collected from almost all parts of the country namely. After analysis of 

the materials, It was found that the plant protection recommendations in these package of practices needs revision and 

modifications in the context of latest development in the field of integrated pest management (IPM) to cut down the 

chemical pesticides consumption on the crops. Inclusion of eco-friendly IPM packages, identification tools of pests, 

natural enemies, damaged plant symptoms, sources and suppliers of bio-control agents and bio-pesticides, information 

of weather based pest forecasting, ETL, pest hot spot areas, pest activity calendars, Information on standardized 

sampling techniques and monitoring devices,  etc. in the plant protection measures is the most urgent need of the time to 

save the crop losses from the biotic stresses of insect pests, diseases, nematodes and to sustain and improve the 

agricultural production, soil health and the environment.   
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INTRODUCTION 

Introduction of high yielding, short duration varieties/hybrids has resulted in increased production of crops 

manifold but has also brought changes in pest scenario as many minor pests have become major and 

occasional pests have become regular pests. Due to their tender and supple nature, these high yielding 

varieties of different crops are more prone to pest attack. Chemical pesticides are used to suppress the pests on 

the crops, however, its injudicious use lead to pesticide hazards and high cost of cash inputs. 

                          Crop losses in India have been estimated to vary from 10 to 30 per cent depending on the 

crop, region and severity of pest infestation. In monetary terms, losses have been estimated to the extent of 

around Rs. 60,000 crores per year. Chemical pesticides are used to suppress the pests on the crops, however, 

its injudicious use lead to pesticides hazards and high cost of cash inputs (Bhandari & Ujagir, 2002; Dhingra 

et al., 2003). In a recent survey carried out by All India Coordinated Research Project on Pesticides, New 

Delhi, it was found that the 60% of the food commodities are contaminated with pesticide residues and out of 

these 14% had residues above maximum residue limits. Pesticides residues have also been detected in water in 

almost all the major rivers of India which is alarming. Therefore, a case study was done to analysis the present 

status of plant protection recommendations in the country in the context on new developments in the science 

of plant protection. 

 

MATERIAL AND METHODS 

The study was carried out to know the status of plant protection measures as recommended in the package of 

practices of different crops so that the gaps can be identified and rectified to minimize the use of chemical 

pesticides on the crops. In this study, efforts had been made to include all the available plant protection 

measures as recommended in the package of practices for different  fruit crops (almond, walnut, pecannut, 

persimmon, apple, pear, plum, peach, mango, sapota, banana, papaya, cashew, custard apple, jack fruit, 

pineapple, citrus fruits, grape, guava, litchi, ber, fig, date palm, pomegranate, jamun, phalsa, anola), vegetable 

crops (i.e., cabbage (Brassica oleracea var. capitata L.), cauliflower (B. oleracea var. botrytis L.) & knolKhol 
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(B. oleracea var. gongylodes L.), cucumber (Cucumis sativus), muskmelon (Cucumis melo L.), watermelon 

(Citrullus lunatus Thunb.), bottle-gourd (Lagenaria siceraria Standley), bitter gourd (Momordica charantia 

L.), sponge - gourd (Luffa cylindrica L.), ridge - gourd (L. acutangula L.), pointed-gourd (Trichosanthes 

dioida Roxberg), snake gourd (T. cucumerina  L.), round gourd (Citrullus vulgares), ash gourd (Benincasa 

hispida), pumpkin (Cucurbita moschata Duch.Poir), summer squash (C. pepo L.), brinjal (Solanum 

melongena L.), capsicum (Capsicum spp.), potato (Solanum tuberosum L.), tomato (Lycopersicon esculentum 

Milliere), pea (Pisum sativum L.), broad bean (Vicia faba), french bean (Phaseolus vulgaris L.), Indian bean 

(Dolichos lablab L.), winged bean (Psophocarpus tetragolanobus), okra (Abelmoschus esculentus), sweet 

potato (Ipomoea batatas L.), amaranthus (Amaranthus blitium and A. tricolor), fenugreek (Trigonella foenum-

graecum L.), spinach beet (palak) (Beta vulgaris var. bengalensis), beet-root (Beta vulgaris L.), carrot (Dacus 

carota), radish (Raphanus sativus L.), turnip (Brassica rapa var. rapifera), garlic (Allium sativam L.), onion 

(A. cepa L.), asparagus (Asparagus officinalis L.), arum (Amorphophallus titanum), colocasia (Colocasia 

esculenta), drum sticks (Moringa oleifera L.), elephant foot Yam (Amorphophallus campanutatus L.), tapioca  

(Manihot utilissima), yam (Dioscorea spp.) and field crops (cereal, oilseeds, pulses, fodder, fibre, sugarcane 

etc.) from almost all parts of the country namely viz. Jammu & Kashmir, Himachal Pradesh, Punjab, Haryana, 

Rajasthan, Uttar Pradesh, Bihar, Orissa, Assam, Karnataka, Kerala, Tamilnadu, Gujarat, Maharashtra, Andhra 

Pradesh, Madhya Pradesh, West Bengal and also from other published literatures. The plant protections 

recommendations have been arranged crop-wise so that they can be easily analyzed. Reasons for slow 

dissemination of good agricultural practices viz., IPM technologies, poor use of bio-control agents, bio-

pesticides and high consumption of chemical pesticides on the crops in the country were analysed and 

correlated with  respect to the plant protection measures recommended in the package of practices for 

different crops.  

 

RESULTS AND DISCUSSION 

The results revealed that the plant protection measures included mostly the applications of the chemical 

pesticides for the suppression of insect pests, diseases and nematodes of different crops in the country. The 

cultural practices and use of bio-control agents and bio-pesticides have been included by some of the 

organizations, however, the comprehensive location specific integrated pest management (IPM) packages are 

mostly lacking in the recommendations of most of the states. Instead of IPM packages, integrated spray 

schedules, a total of 6, were recommended by different organizations for different fruit crops i.e., apple (1), 

pear (1), mango (1), citrus (2), grapes (1) (Table 1).  These integrated spray schedules mostly included the 

application of chemical pesticides and needs modifications in the context of latest development in the field of 

IPM technologies. The information on diagnostic tools i.e. photographs of insect pests (different life stages), 

diseases, nematodes, damaged plant symptoms, natural enemies of insect pests, the information on the sources 

and suppliers of critical IPM inputs (natural enemies and bio-pesticides etc.), pest hot spot areas and key pest 

activity calendar and calendar of IPM activities were lacking in the package of practices of different crops as 

recommended by different organizations in the country. The information on the use of bio-control agents and 

bio-pesticides with details of products, utility and methodology for use, information on availability of sources 

and suppliers of pest resistant materials, information on standardized sampling techniques and monitoring 

devices, environmental factors favourable for key pests, information on waiting period after pesticide 

application, availability of pocket books on plant protection recommendations on different  crops, information 

on field validated IPM technologies have been poorly included (Table 2). 

                     The chemical pesticide based pest management recommendations made by extension workers 

and plant protection specialists after consultation of these packages of practices of fruit crops coupled with the 

high efficacy, easy accessibility and consistent performance of pesticides have made them the tool of choice 

for growers in managing the pest problems. In the different parts of the country, the extension workers and 

plant protection specialists depend upon the recommendations of package of practices of different crops as 

these are recommended for their area. Therefore, it appears that they are not able to provide the latest pest 

management information to the farmers in the country. The lacking of proper information at the level of 

implementation and recommendation stage is crucial and this is one of the reasons that area under IPM 
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technologies and the use of bio-pesticides and bio-control agents are not spreading fast among the farming 

community. IPM is a knowledge and information intensive method. Its effective implementation requires that 

extension workers and plant protection specialists to have a sound understanding of the characteristics of the 

technology, its target host and relationship with natural enemies and method of application before it is 

delivered to the farmers. A lack of understanding of any of these at any stage would adversely affect its 

recommendation, adoption and implementation. 

                      Therefore, the availability of information about the eco-friendly IPM technologies becomes 

most urgent at the level of implementation. The simple information on sources and suppliers of pest 

resistance/tolerance material becomes quite crucial in the fruit crops because once susceptible material is 

grown it will become a problem for ever and will give less yield year after year. The location specific IPM 

technologies have also been synthesized and field validated on large scale areas in some of the fruit crops i.e., 

apple, mango and other crops and they showed very encouraging results by cutting down the load of chemical 

pesticides on these crops and enhancement in the population of natural enemies including birds in the crop 

agro-ecosystems (Singh et al., 2004). By adopting IPM, the mango growers in the state of Uttar Pradesh, India 

earned a profit of Rs. 30,000 to 55,000/ha while the farmers who did not adopt IPM, earned a profit of RS. 

17,000 to Rs. 35,000/ha only. Yield of mango increased from 60 to 90 q/ha as it was 35-70 q/ha earlier in non-

IPM orchards.  The total cost of plant protection varied from Rs. 13,000 to 15, 000/ha in IPM orchards 

whereas it was Rs. 15,000-17,000 in non-IPM orchards. The farmers were able to minimize the number of 

sprays from 6-8 to 2-3 only by adopting IPM package in mango (Trivedi et al., 2004a). Similar results were 

also obtained under IPM package in apple orchards  (Trivedi et al., 2004b). 

           Prevailing pest control schedules are not conducive for effective pest management, ecosystem and 

quality production apart from the other problems of pest resistance and resurgence. The packages 

recommended become fixed “menus”. Therefore, it is quite evident that the present package of practices of 

different crops which are having mostly the recommendations on the use of chemical pesticides based 

applications needs revision, modifications and inclusion of IPM packages. Strategy of the reliance on 

chemical has to be given up in the present era of WTO wherein the pesticide residues in fruits and the 

byproducts are totally discouraged. Adoption of IPM will lead to less dependencies on chemical pesticides 

and at the same time improving the ecosystem as a whole, obtain high quality produce to attain export 

competitiveness in global market and for improving the socio-economic status of small and marginal farmers.  
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Table 1.  Status of plant protection recommendation on different fruit crops 

Crop 

 

Total number of package 

of practices consulted as 

recommended by 

different organizations 

on fruit crops 

Total number of IPM 

packages 

recommended in the 

package of practices 

of fruit crops  

Status of these recommended 

IPM packages 

Almond 1 Nil Nil 

Walnut 2 Nil Nil 

Papaya 4 Nil Nil 

Ber 7 Nil Nil 

Guava 11 Nil Nil 

Grapes 7 1 Only Integrated spray schedule 

has been given 

Apple 2 1 Only Integrated spray schedule 

has been given 

Pear 3 1 Only integrated spray schedule 

has been given 

Mango 13 1 Only integrated spray schedule 

has been given 

Citrus 11 2 Only integrated spray schedule 

has been given 

Banana 5 Nil - 

Total 66 6  

 

Table 2. Availability of information on different aspects related to plant protection   recommendations on 

different fruit crops 

Availability of information about different components of IPM Status 

Diagnostic tools i.e., photographs of insect pests (different life stages), 

diseases, nematodes, damaged plant symptoms, natural enemies of insect 

pests 

Nil 

Information on sources and suppliers of critical IPM inputs  Nil 

Information on pest hot spot areas  Nil 

Calendar of IPM activities Nil 

Pest activity calendars Nil 

Information about field application of bio-control agents & bio-pesticides 

with details of products, utility and methodology  

Very poorly included 

Environmental factors favourable for key pests  Very poorly included 

Information on standardized sampling techniques and monitoring devices  Very poorly included 

Information on availability of sources and suppliers of pest resistant 

materials 

Very poorly included 

Information on waiting period after pesticide application Very poorly included 

Availability of pocket books on plant protection recommendations on fruit 

crops   

Very poorly included 

Information on field validated IPM technologies  Very poorly included 

Information on economics (cost benefit ratio) of plant protection measures Included by one state 

only in its 

recommendations 
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Fig. 1. Number of IPM packages in comparison to plant protection packages
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