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AESA BASED IPM FOR SAFFRON 

 

Saffron- Plant description: 

 

Saffron (Crocus sativus; Family: Iridaceae) commonly known as saffron crocus is a genus in 

belonging to the family Iridaceae. Saffron crocus grows up to 20–30 cm (8–12) in height and 

bears up to four flowers, each with three vivid crimson coloured stigmas, which are the distal 

end of a carpel. Together with the styles, or stalks that connect the stigmas to their host plant, 

the dried stigmas are used mainly in various cuisines as a seasoning and colouring agent. 

Saffron, world's most costly spices by weight, is native Mediterranean region. As a genetically 

monomorphic clone, propagated throughout Eurasia it spread to North America, North Africa to 

Oceania.  

The saffron has globular corm ranging from 0.5-5.0cm in diameter, globose, flattened at the 

base, the fibres finely reticulates, extended at the apex of the corm. Cataphylls 3-5, white 

membranous. The corms produce 6-15 narrow, needle like channelled leaves about 10-cm long, 

1.5-2.5mm wide glaborous surrounded in the lower region by 4-5 scales. The vegetative phase  

lasts from November to May. The flowers are borne singly or they are in two or three. They are 

funnel shaped about 7-8 cm. The perianth is made up of six segments in two series, violet or 

reddish purple in colour. Perianth tube 4-5long, segment sub-equal, 3.5-5 cm long, 1-2 cm wide, 

bract present and membranous with long tapering tips. Flowers arise along with aerial shoots by 

mid- October to early November. Saffron multiplies by means of corms. The flowers possess a 

sweet, honey-like fragrance. Upon flowering, plants average less than 30 cm (12 in) in height. A 

three-pronged style emerges from each flower. Each prong terminates with a vivid crimson 

stigma 25–30 mm (0.98–1.18 in) in length along with 35-50 mm portion of style. 
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I. PESTS 

A. Pests of National Significance 

1. Insect and mite Pests 

1.1. Thrips: Anaphothrips obscurs (Müller), Thrips flavus Schrank, Microcephalothrips 
abdominalis Crawford (Thysanoptera: Thripidae) 

1.2. Mites: Rhizoglyphus echinous  Fumouze & Robin , Rhizoglyphus robini Claparédè 
(Sarcoptiformes: Acaridae) 

 
2. Diseases 

2.1. Corm rot: Fusarium monliforme var.intermedium Neish, fusarium oxysporium f.sp. 
gladioli Schlecht. emend. Snyder & Hansen , F. solani, F. pallidoroseum (Cooke) 
Sacc, , Mucor sp, Rhizoctonia solani J.G. Kühn, Penicillium sp, Phoma crocophila 
and Macrophomina phaseolina (Tassi) Goid., 

2.2. Bacterial rot: Bacillus sp 
2.3. Bulb rot: Sclerotium rolfsii (Curzi) C.C. Tu & Kimbr.  
 

3. Weeds 

3.1. Grassy weeds 

     3.1.1 Soft brome: Bromus hordeaceus L.  (Poaceae) 
     3.1.2 Meadowgrass: Poa alpina, P. pratensi 
     3.1.3 Bluegrass: Poa annua L. (Poaceae) 
     3.1.4 Bulbous bluegrass: Poa bulbosa L (Poales: Poaceae) 
 

3.2. Board leaf 

3.2.1 Tansymustards/ flixweed: Descurainia sophia  (L.) Webb ex Prantl (Brassicales: 

Brassicaceae) 
3.2.2 Peppergrass: Lepidium virginicum L (Brassicales: Brassicaceae) 
3.2.3 Corn buttercup: Ranunculus arvensis L (Ranunculales: Ranunculaceae) 
3.2.4 Common knotgrass: Polygonum aviculare L (Caryophyllales: Polygonaceae) 
3.2.5 Sun Spurge: Euphorbia helioscopia L (Malpighiales: Euphorbiaceae) 
3.2.6 Black medick: Medicago lupulina L (Fabales: Fabaceae) 
3.2.7 Lambsquarters: Chenopodium album L (Caryophyllales: Chenopodiaceae) 
3.2.8 Pinweed: Erodium cicutarium (L.) L'Hér. ex Aiton (Geraniales: Geraniaceae) 

     3.2.9 Cruss: Centaurea iberica Trevir. and Spreng. (Asteraceae) 
     3.2.10 Wild lettuce: Lactuca spp. (Asteraceae) 
     3.2.11 Strawberry clover: Trifolium fragiferum L. (Fabales: Fabaceae) 
     3.2.12 Asthma herb/Spurge: Euphorbia hirta L. (Euphorbiaceae) 
     3.2.13 Kashmir salvia: Salvia moorcroftiana Wall. ex Benth. (Lamiales: Lamiaceae) 
     3.2.14 Common purslane: Portulaca oleracea L (Portulacaceae: Portulaca) 
     3.2.15 Gromwell: Lithospermum arvense L (Boraginaceae) 
     3.2.16 Hawks-beard: Crepis sancta L (Asterales: Asteraceae) 
      
3.3Sedges 
 
3.3.1 Purple nut sedge: Cyperus rotundus L. (Cyperaceae) 

 

http://en.wikipedia.org/wiki/Ludolph_Christian_Treviranus
http://en.wikipedia.org/wiki/Curt_Polycarp_Joachim_Sprengel
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4. Nematode 

4.1. Spiral nematode: Helicotylenchus vulgaris Yuen (Tylenchida: Hoplolaimidae) 
4.2. Stunt nematode: Tylenchorhynchus sp (Tylenchida: Belonolaimidae) 
4.3. Root lesion nematode: Pratylenchus sp (Tylenchida: Pratylenchidae) 
4.4. Pin nematode: Paratylenchus sp (Tylenchida: Tylenchulidae) 
4.5. Dagger nematode: Xiphinema sp (Dorylaimida: Longidoridae) 
4.6. Mycophagous nematode worm: Aphelenchus avenae Bastian, (Tylenchida: 

Aphelenchoididae) 
4.7. Tylenchus thornei (Tylenchidae) 
4.8. Hemicriconemoides sp (Criconematidae) 
 

5. Rodents 

5.1. Smaller bandicoot/ Indian mole rat: Bandicota bengalensis (Gray) Gray, 1835 
5.2. Common house rat: Rattus rattus Linnaeus 
5.3. Soft furred field rat: Rattus meltada Gray, 1837 
5.4. Field mouse: Musbooduga Gray, 1837 

 

II AGRO-ECOSYSTEM ANALYSIS (AESA) BASED INTEGRATED PEST MANAGEMENT 

(IPM) 

A. AESA 

The IPM has been evolving over the decades to address the deleterious impacts of synthetic 
chemical pesticides on environment ultimately affects the interests of the farmers.   The 
economic threshold level (ETL) was the basis using pesticides for several decades but in 
modern IPM (FAO 2002) emphasis is given to AESA where farmers take decisions based on 
larger range of field observations.  The health of a plant is determined by its environment which 
includes physical factors (i.e. soil, rain, sunshine hours, wind etc.) and biological factors (i.e. 
pests, diseases and weeds). All these factors can play a role in the balance which exists 
between herbivore insects and their natural enemies. Understanding the intricate interactions in 
an ecosystem can play a critical role in pest management. 
 

Decision making in pest management requires a thorough analysis of the agro-
ecosystem. Farmer has to learn how to observe the crop, how to analyze the field situation and 
how to make proper decisions for their crop management.  This process is called the AESA. 
Participants of AESA will have to make a drawing on a large piece of paper (60 x 80 cm), to 
include all their observations. The advantage of using a drawing is that it requires the 
participants/farmers to observe closely and intensively. It is a focal point for the analysis and for 
the discussions that follow, and the drawing can be kept as a record. 

 
AESA is an approach, which can be gainfully employed by extension functionaries and 

farmers to analyze the field situations with regards to pests, defenders, soil conditions, plant 
health and the influence of climatic factors and their relationship for growing a healthy crop. The 
basic components of AESA are 

 Plant health at different stages 

 Built-in compensation abilities of plants 

 Pest and defender population dynamics 

 Soil conditions 

 Climatic factors 
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 Farmers past experience 
 

Principles of AESA based IPM: 
 
Grow a healthy crop 
 

 Select healthy corms 

 Treat the corms with recommended pesticides /biopesticides  

 Corm @20q/acre 

 Optimum corm rate at the rate of 24 quintal/acre 

 Follow proper spacing (row x row  20cm , corm x corm 10cm,with depth 15cm)  

 Soil health improvement (mulching and green manuring wherever applicable) 

 Nutrient management especially organic manures and biofertilizers based on the soil 
test results. If the dosage of nitrogenous fertilizers is too high the crop becomes too 
succulent and thus susceptible to insects and diseases. If the dosage is too low, the crop 
growth is retarded. So, the farmers should apply an adequate dose for best results. The 
phosphatic fertilizers should not be applied each and every season as the residual 
phosphate of the previous season will be available for the current season also.  

 Proper irrigation 

 Crop rotation 

 Field sanitation 

 Burning of diseased corms and crop residues 
 
Observe the field regularly (climatic factors, soil and biotic factors) 
 
Farmers should  

 Monitor the field situation at least once a week (soil, water, plants, diseases, pests, 
natural enemies, weather factors etc.) 

 Make decisions based on the field situation and P: D ratio 

 Take direct action when needed (e.g. collect egg masses, remove infested plants etc.) 
 
 

 
 
 
Plant Compensation ability 
Compensation is defined as the replacement of plant biomass lost to herbivores and has been 
associated with increased photosynthetic rates and mobilization of stored resources from 
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source organs to sinks (e.g., from roots and remaining leaves to new leaves) during active 
vegetative growth period. Plant tolerance to herbivory can arise from the interaction of a variety 
of plant traits and external environmental factors. Field studies showed that the fly Urophora 
mauritanica could kill saffron thistle rosettes but in most instances attacked plants were able to 
compensate and continue to grow considerably well (Louis Morin et al 2012). 
 
Understand and conserve defenders 
 

 Know defenders/natural enemies to understand their role through regular observations 
of the agro-ecosystem 

 Avoid the use of chemical pesticides especially with broad-spectrum activity 
 
Insect zoo 
 
In field various types of insects are present. Some are beneficial and some may be harmful. 
Generally farmers are not aware about it.  Predators (friends of the farmers) which feed on 
pests are not easy to observe in crop field. Insect zoo concept can be helpful to enhance 
farmers’ skill to identify beneficial and harmful insects. In this concept, unfamiliar/unknown 
predators are collected from the field with the help of a brush, in plastic containers and brought 
to a place for study. Each predator is placed inside a plastic bottle together with parts of the 
plant and some known insect pests. Insects in the bottle are observed for certain time and 
determined whether the test insect is a pest (feeds on plant) or a predator (feeds on other 
insects).   
 
Pest: Defender ratio (P: D ratio): 
Identifying the number of pests and beneficial insects helps the farmers to make appropriate 
pest management decisions. Sweep net, visual counts etc. can be adopted to arrive at the 
numbers of pests and defenders. The Pest: Defender ratio (P: D ratio) can vary depending on 
the feeding potential of natural enemy as well as the type of pest.  The natural enemies of 
saffron pests can be divided into 3 categories 1. parasitoids; 2. predators; and 3. pathogens.  
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Model agro-ecosystem analysis chart 

Date: 
Village: 
Farmer: 

 
 

 

 
 
                                                           Decision taken based on the analysis of field situation 
Soil conditions   : 
Weather conditions              : 
Diseases types and severity : 
Weeds types and intensity             : 
Rodent damage (if any)  : 
No. of insect pests              : 
No. of natural enemies  : 
P: D ratio               : 
 

The general rule to be adopted for management decisions relying on the P: D ratio is 2: 
1. However, some of the parasitoids and predators are able to control more than 2 pests. 
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Wherever specific P: D ratios are not found, it is safer to adopt the 2: 1, as P: D ratio. Whenever 
the P: D ratio is found to be favourable, there is no need for adoption of other management 
strategies. In cases where the P: D ratio is found to be unfavourable, the farmers can be 
advised to resort to inundative release of parasitoids/predators depending upon the type of pest.  
In addition to inundative release of parasitoids and predators, the usage of microbial 
biopesticides and biochemical biopesticides such as insect growth regulators, botanicals etc. 
can be relied upon before resorting to synthetic chemical pesticides. 
 
 
Decision making 
 
Farmers become experts in crop management 
 
Farmers have to make timely decisions about the management of their crops. AESA farmers 
have learned to make these decisions based on observations and analysis viz. abiotic and biotic 
factors of the crop ecosystem. The past experience of the farmers should also be considered for 
decision making. However, as field conditions continue to change and new technologies 
become available, farmers need to continue improving their skills and knowledge. 
 

 Farmers are capable of improving farming practices by experimentation 

 Farmers can share their knowledge with other farmers 
 
AESA methodology 
 

 Go to the field in groups (about 5 farmers per group). Walk across the field and choose 
20 plants/acre randomly. Observe keenly each of these plants and record observations: 
 

 Plant: Crop stage, deficiency symptoms etc. 
 Pests: Observe and count pests at different places on the plant. 
 Defenders (natural enemies): Observe and count parasitoids and predators. 
 Diseases: Observe leaves and other plant parts identify any visible disease 

symptoms and severity. 
 Rats: Count number of plants affected by rats. 
 Weeds: Observe weeds in the field and their intensity. 
 Water: Observe the water situation of the field. 
 Weather: Observe the weather condition. 

 
 

 While walking in the field, manually collect insects in plastic bags. Collect plant parts with 
disease symptoms. 

 Find a shady place to sit as a group in a small circle for drawing and discussion. 

 If needed, kill the insects with some chloroform (if available) on a piece of cotton. 

 Each group should first try to identify the pests, defenders and diseases symptoms 
collected. 

 Each group should then analyze the field situation in detail and present their 
observations 
and analysis in a drawing (the AESA drawing). 

 Each drawing should show a plant representing the field situation. The weather 
condition, water level, disease symptoms, etc. Pest insects should be drawn on one 
side. Defenders (beneficial insects on another side. Write the number next to each 
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insect. Indicate the plant part where the pests and defenders were found. Try to show 
the interaction between pests and defenders. 

 Each group should discuss the situation and make a crop management 
recommendation. 

 The small groups should then join each other and a member of each group present his 
analysis in front of all participants.  

 The facilitator should facilitate the discussion by asking guiding questions and making 
sure that all participants (also shy or illiterate persons) are actively involved in this 
process. 

 Formulate a common conclusion. The whole group should support the decision on what 
field management is required in the AESA plot. 

 Make sure that the required activities (based on the decision) are carried out. 

 Keep the drawing for comparison purpose for the following weeks. 
 
 
Data recording 
 
Farmers should record data in a notebook and drawing on a chart  
 

 Keep records of what has happened 

 Help us making an analysis and draw conclusions 
 
Data to be recorded 

 Check the plant growth (weekly). 

 Crop situation (e.g. for AESA): Plant health; pests, diseases, weeds; natural 
enemies; soil condition; irrigation; weather conditions 

 Input costs: Seed corms; fertilizer; pesticides; labour 

 Harvest: Yield (Kg/acre); price of produce (Rs./Kg) 
 
Some questions that can be used during the discussion 
 

 Summarize the present situation of the field? 

 What crop management aspect is most important at this moment? 

 Is there a big change in crop situation compared to last visit? What kind of change? 

 Is there any serious pest or disease outbreak? 

 What is the situation of the beneficial insects? 

 Is there a balance in the field between pests and defenders? 

 Were you able to identify all pests and diseases? 

 Do you think the crop is healthy? 

 What management practices are needed at this moment? 

 When will it be done? Who will do it? Make sure that responsibilities for all activities are 
being discussed. 

 Are you expecting any problems to emerge during the coming week such as congenial 
weather conditions for pest build up?  

 What are the problems? How can we avoid it? How can we be prepared? 

 Summarize the actions to be taken. 
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Advantages of AESA over ETL 
 
One of the problems of the ETL is that it is based on parameters that are changing all the time, 
and that are often not known. The damage or losses caused by a certain density of insects 
cannot be predicted at all. In ETL the due recognition of the role of natural enemies in 
decreasing pest population is ignored. Farmers cannot base their decisions on just a simple 
count of pests. They will have to consider many other aspects of the crop (crop ecology, growth 
stage, natural enemies, weather condition, etc.) and their own economic and social situation 
before they can make the right crop management decisions. In ETL based IPM, natural 
enemies, plant compensation ability and abiotic factors are not considered. In AESA based IPM 
emphasis is given to natural enemies, plant compensation ability, abiotic factors and P: D ratio. 
 
AESA and farmer field school (FFS) 
 
AESA is a season-long training activity that takes place in the farmer field. It is season-long so 
that it covers all the different developmental stages of the crop and their related management 
practices. The process is always learner-centered, participatory and relying on an experiential 
learning approach and therefore it has become an integral part of FFS. 
 
Farmers can learn from AESA 
 
 Identification of pests and their nature of damage 
 Identification of natural enemies 
 Management of pests 
 Water and nutrient management 
 Influence of weather factors on pest build up 
 Role of natural enemies in pest management 
 Identification of diseases based on the symptoms 
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FFS to teach AESA based IPM skills 
 
 

AESA based IPM 
training for farmers

Participatory

Practical

Regular meetings

Learning through 
field experiments

Problem oriented

Learning about crop ecology

Understanding role of beneficial insects

Active involvement of the farmers

Farmers learn from other IPM 
farmers

Not classroom training

Active involvement of the farmers

Group meetings

Guided by IPM facilitator

Farmers choose topics

Learning by doing

Design studies to solve problems

Throughout cropping season

 
B. Field scouting  

AESA requires skill. So only the trained farmers can undertake their exercise. However, other 
farmers also can do field scouting in their own fields at regular intervals to monitor the major 
pest situation. 

Surveillance on pest occurrence in the field should commence soon after crop 
establishment and at weekly intervals thereafter. In each field, select five spots randomly. Select 
five random plants at each spot for recording counts of insects as per procedure finalized for 
individual insects. 

 
For insect pests: 
Thrips: Count and record the number of nymphs and adults of thrips present on five terminal 
leaves per plant (tapping method also can be used to count thrips). 
 
For diseases: 
Whenever scouting is done, be aware that symptoms of plant disease problems may be caused 
by any biotic factors such as fungal or bacterial, viral pathogens or abiotic factors such as 
weather, fertilizers, nutrient deficiencies, pesticides and abiotic soil problems. In many cases, 
the cause of the symptom is not obvious. Close examination, laboratory culture and analysis are 
required for proper diagnosis of the causal agent of disease. Generally fungal diseases cause 
the obvious symptoms with irregular growth pattern & colour (except viruses), however abiotic 
problems cause regular, uniform symptoms. Pathogen presence (signs) on the symptoms can 
also be observed like fungal growth, bacterial ooze etc. Specific and characteristic symptoms of 
the important plant diseases are given in description of diseases section. 
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Root sampling: Always check plants that appear unhealthy. If there are no obvious symptoms 
on plants, examine plants randomly and look for lesions or rots on roots and stems. Observe the 
signs of the causal organism (fungal growth or ooze). It is often necessary to wash the roots 
with water to examine them properly. If the roots are well developed, cut them to examine the 
roots for internal infections (discolouration). Count the total number of roots 
damaged/infested/infected due to rot and incidence should be recorded. 
 
Leaf sampling: Examine all leaves of each plant for lesions. Leaf diseases cause most damage 
during the vegetative and flowering stages of plant growth. Observe for the symptoms and signs 
on the infected plant parts. Determine the percent area of leaf infection by counting the number 
of leaves (leaf area diameter)/plant infected due to disease and incidence should be recorded. 
 
C. Yellow/blue pan water trap sticky traps 
 
Set up blue sticky trap for thrips and yellow sticky traps for aphids @ 4-5 traps/acre.  Locally 
available empty tins can be painted blue/yellow coated with grease/Vaseline on outer surface 
may also be used. 
 
D. Nematode extraction 
Collect 100 to 300 cm3 (200-300 g) representative soil sample.  Mix soil sample and pass 
through a coarse sieve to remove rocks, roots, etc.  Take a 600 cc subsample of soil, pack 
lightly into a beaker uniformly.  Place soil in one of the buckets or pans half filled with water. Mix 
soil and water by stirring with paddle; allow to stand until water almost stops swirling.  Pour all 
but heavy sediment through 20-mesh sieve into second bucket; discard residue in first bucket; 
discard material caught on sieve.  Stir material in second bucket; allow to stand until water 
almost stops swirling.  Pour all but heavy sediment through 200-mesh sieve into first bucket; 
discard residue in second bucket.  Backwash material caught on 200-mesh sieve (which 
includes large nematodes) into 250-ml beaker.  Stir material in first bucket; allow to stand until 
water almost stops swirling. Pour all but heavy sediment through 325-mesh sieve into second 
bucket; discard residue in first bucket. Backwash material caught on 325-mesh sieve (which 
includes small to mid-sized nematodes and silty material) into 250-ml beaker. More than 90% of 
the live nematodes are recovered in the first 5-8 mm of water drawn from the rubber tubing and 
the sample is placed in a shallow dish for examination. 
 
 

III. ECOLOGICAL ENGINEERING FOR PEST MANAGEMENT 

Ecological engineering for pest management has recently emerged as a paradigm for 
considering pest management approaches that rely on the use of cultural techniques to effect 
habitat manipulation and to enhance biological control. Ecological engineering for pest 
management is based on informed ecological knowledge rather than high technology 
approaches such as synthetic pesticides and genetically engineered crops (Gurr et al. 2004).  

 
Ecological Engineering for Pest Management – Below Ground: 

There is a growing realization that the soil borne, seed and seedling borne diseases can be 

managed with microbial interventions, besides choosing appropriate plant varieties. The 

following activities increase the beneficial microbial population and enhance soil fertility.  
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 Crop rotations with leguminous plants which enhance nitrogen content. 

 Keep soils covered year-round with living vegetation and/or crop residue. 

 Add organic matter in the form of farm yard manure (FYM), vermicompost, crop residue 
which enhance below ground biodiversity of beneficial microbes and insects. 

 Application of balanced dose of nutrients using biofertilizers based on soil test report. 

 Application of  biofertilizers with special focus on mycorrhiza and plant growth promoting 
rhizobia (PGPR) 

 Application of Trichoderma harzianum/ viride and Pseudomonas fluorescens for 
treatment of seed/seedling/planting materials in the nurseries and field application (if 
commercial products are used, check for label claim. However, biopesticides produced by 
farmers for own consumption in their fields, registration is not required). 
 

 
Ecological Engineering for Pest Management – Above Ground: 

 Natural enemies play a very significant role in control of foliar insect pests. Natural 

enemy diversity contributes significantly to management of insect pests both below and above 

ground.  

Natural enemies may require 

1. Food in the form of pollen and nectar. 
2. Shelter, overwintering sites and moderate microclimate, etc.  
3. Alternate hosts when primary hosts are not present. 

 
In order to attract natural enemies following activities should be practiced: 

 Raise the flowering plants / compatible cash crops along the field border by arranging 
shorter plants towards main crop and taller plants towards the border to attract natural 
enemies as well as to avoid immigrating pest population 

 Grow flowering plants on the internal bunds inside the field 

 Not to uproot weed plants those are growing naturally such as Tridax procumbens, 
Ageratum sp, Alternanthera sp etc. which act as nectar source for natural enemies,  

 Not to apply broad spectrum chemical pesticides, when the P: D ratio is favourable. The 
plant compensation ability should also be considered before applying chemical 
pesticides. 

 Reduce tillage intensity so that hibernating natural enemies can be saved. 

 Select and plant appropriate companion plants which could be trap crops and pest 
repellent crops. The trap crops and pest repellent crops will also recruit natural enemies 
as their flowers provide nectar and the plants provide suitable microclimate. 

 
Due to enhancement of biodiversity by the flowering plants, parasitoids and predators 

(natural enemies) number also will increase due to availability of nectar, pollen and insects etc. 
The major predators are a wide variety of spiders, ladybird beetles, long horned grasshoppers, 
Chrysoperla, earwigs, etc. 
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Plants suitable for Ecological Engineering for Pest Management 

Attractant plants 

 

         
                Cowpea                                    Carrot                               Sunflower 
 

     
        Buckwheat                                French bean             Alfaalfa 
 

       
          Mustard                               Cosmos                                     Anise 

 

       
               Caraway                                         Dill                                            Parsley 
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                      White Clover                         Tansy                                         Yarrow 

 
 

  
Marigold 

 
 

Repellent plants 
 

   
           Ocimum sp        Peppermint/Spearmint 

                                                    
 

Barrier plant 

 
Rye grass 
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Border plants 
 

                                 
      

  Maize                               Sorghum 
 

Crop rotation plants 
 

   
 

         Sesbania sp.                         Crotalaria sp.                   Gaillardia sp. 
 

   
                     Castor                                Desmodium                          Potato   
 

 
Trap plants 

 

          
                       Tomato                                      Marigold                                  Pearl millets 
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The flowering plants suggested under Ecological Engineering for pest management strategy 

are known as attractant plants to the natural enemies of the selected pests. The information 

is based on published research literature. However, the actual selection of flowering plants 

could be based on availability, agro-climatic conditions and soil types. 
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IV. CROP STAGE WISE IPM 

Management Activity 

Pre-sowing* 

 Common cultural practices: 

 Deep ploughings 2 to 3 times at an interval of 10 to 15 days 
particularly in summer months days. 

 Adopt soil solarization.  

 Apply manures and fertilizers as per soil test recommendations 

 Timely sowing should be done 

 Avoid dense plant populations. 

 At the time of field preparation, adopt raised bed technique. 
 

Common mechanical practices: 

 Destroy the alternate or colateral host plants 

 Collection and destruction of plant debris 
 

Nutrients   The crop is grown on the same land for 4-5 years after which the 
calcareous earth needs to be recharged with nutrients. Aerated 
soil and good drainage are essential for better corm to growth. 

 Use Trichoderma spp. treated well decomposed FYM @ 20 t/acre 
or vermicompost as per recommendation. 

Weeds   Deep ploughings 2 to 3 times at an interval of 10 to 15 days 
particularly in summer months days. 

 Adopt soil solarization.  

 At the time of field preparation, adopt raised bed technique. 

 Timely sowing should be done 

Soil borne diseases 
and  Nematodes 
 
 
 
 
 

Cultural control: 

 Effective weed control. 

 Eliminate any potentially damaging insect problems. 
 

Biological control: 
 

 Application of neem cake @ 80 Kgs/acre for nematode control. 

 Pasteuria penetrans Trichoderma viride and Paecylomyces 
lilacinus @ 1kg/acre 

Sowing* 

 Common cultural practices: 

 Apply fertilizers as per soil test recommendations 

 Timely line sowing should be done 

 Select healthy and disease free corms. 

 Adopt proper spacing and 

 avoid high plant populations. 

 Adoption of crop rotation 
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 Collection and burning of diseased corms and plant debris 
and field sanitation should be practiced. 

 Healthy corms should be selected for cultivation 

 
Common mechanical practices:  

 Set up light traps @1trap/acre 

 Set up yellow sticky traps @4-5traps/acre coated with 
grease/sticky oily materials 

 Uproot and burn infected plants early enough to avoid further 
spread of the disease. 

Nutrient management  Seed treatment should be done with Azotobactor /Azospirillum 
and PSB @ 200 g /acre and VAM inoculum @ 1Kg /acre. 

 If soil test recommendation is not available follow the blanket 
recommendation of NPK @ 10-12 Kg N, 6-8 Kg of phosphorous 
and 6-8 Kg of potash per acre  

 Apply the recommended N in 2 to 3 splits and full dose of 
phosphorus and potassium at sowing.  

Weed management  Ridges and furrows should be lined properly to facilitate inter-
culture operations.  

 Adopt line sowing and proper spacing  

Thrips 
 

Cultural control: 

 For codling moth: Use synthetic codlemone for mating disruption 
at a height of 6-8 feet or Dispensers should be deployed within 1 
meter of the top of the canopy prior to spring emergence during 
late may to 3rd week of July.  
 

Biological control: 

 Conserve natural enemies such as coccinellids, anthocorids, 
lygaeid, predatory thrips etc. for controlling blossom thrips. 

Mites Cultural control 

 Planting depth of 15 to 20 cm is selected depending on soil 
texture. 

 Avoid irrigation during the summer. 

 Avoid excavation of farms for saffron replanting. 

 Every two years, add 1 to 2 cm light soil during the summer to 
remain constant the depth of the planting corms. 

  More corms can be used per unit area at the time of the planting 
to reach the economic harvest in a shorter time and mites have 
fewer opportunities to increase populations. 

 Use composted cow manure and free of weeds because 
experience has proved that sheep and poultry manures are not 
suitable for cultivation of saffron. 

 Prevent from transmission of the infected areas corms to other 
parts. 

Corm rot Cultural control 

 Same as the common cultural practices 
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Note: The pesticide dosages and spray fluid volumes are based on high volume spray. 

 

 

 

 

Note:   Apply Trichoderma viride/harzianum and/or Pseudomonas fluorescens for treatment of 
corms and field application (if commercial products are used, check for label claim. However, 
biopesticides produced by farmers for own consumption in their fields, registration is not required). 

Vegetative stage 
 Common cultural practices: 

 Avoid late sowing 

 Planting material must be collected from disease free fields and 
preferably raised in fumigated or solarized soil 

 Proper drainage to reduce water stagnation 
Common mechanical practices: 

 Removal and destruction of diseased plants Set up of light traps 
@1trap/acre 

 Set up yellow sticky traps @4-5traps/acre coated with 
grease/sticky oily materials 

Nutrient Management  Apply N as top dressing with irrigation or immediately after rainfall. 

Weed management  Do the intercultural operations such as hoeing from time to time.  

 Mulches like straw hay, plastic etc. may be used in between the 
rows to suppress the weed growth. 

Thrips As mentioned in the above seedling stage 

Mites As mentioned in the above seedling stage 

Corm rot As mentioned in the above corm treatment with biological control agent 

Bulb rot Cultural control: 

 Avoid injury to the corm due to cultural practices such as 
digging/lifting of corms from field 

Bacterial rot Cultural control: 

 Avoid injury to the root system due to cultural practices such as 
digging 

Reproductive stage 
Nutrient Management  Apply recommended manures and fertilizers after each harvest 

Weed management  Remove left over weeds before shedding of seeds to prevent 
further spread 

Thrips  As mentioned in the above seedling stage 

Corm rot  As mentioned in the above stage treating the corms with 
biocontrol agent 
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V. RODENT PEST MANAGEMENT 

Rodent Management Practices:  

 Plough the fields to demolish the rodent habitat and maintain weed free fields to reduce 
alternate source of food and habitat 

 Growing of garlic on the peripheries of the beds/field greatly repellents the rodents and 
reduce the pest population  

 Practice burrow smoking using natural smoking materials in ANGRAU/ NIPHM burrow 
fumigator for 2-3 min. for each burrow 

 

VI. INSECTICIDE RESISTANCE AND ITS MANAGEMENT 

Insecticide resistance: Resistance to insecticides may be defined as ‘a heritable change in the 

sensitivity of a pest population that is reflected in the repeated failure of a product to achieve the 

expected level of control when used according to the label recommendation for that pest 

species’ (IRAC).  Cross-resistance occurs when resistance to one insecticide confers resistance 

to another insecticide, even where the insect has not been exposed to the latter product.  

Causes of resistance development: The causes and rate at which insecticide resistance 

develops depend on several factors, including the initial frequency of resistance alleles present 

in the population, how rapidly the insects reproduce, the insects’ level of resistance, the 

migration and host range of the insects, the insecticide's persistence and specificity, and the 

rate, timing and number of applications of insecticide made.  For instance, insect pests that 

survive in large populations and breed quickly are at greater advantage of evolving insecticide, 

especially when insecticides are misused or over-used. 

General strategy for insecticide resistance management: The best strategy to avoid 

insecticide resistance is prevention and including insecticide resistance management tactics as 

part of a larger integrated pest management (IPM) approach. 

1) Monitor pests: Monitor insect population development in fields to determine if and when 
control measures are warranted. Monitor and consider natural enemies when making control 
decisions. After treatment, continue monitoring to assess pest populations and their control. 
2) Focus on AESA. Insecticides should be used only as a last resort when all other non-
chemical management options are exhausted and P: D ratio is above 2: 1. Apply 
biopesticides/chemical insecticides judiciously after observing unfavourable P: D ratio and when 
the pests are in most vulnerable life stage. Use application rates and intervals as per label 
claim. 
3) Ecological engineering for pest management: Flowering plants that attract natural 
enemies as well as plants that repel pests can be grown as border/intercrop. 
4) Take an integrated approach to managing pests. Use as many different control measures 
as possible viz., cultural, mechanical, physical, biological etc. Select insecticides with care and 
consider the impact on future pest populations and the environment. Avoid broad-spectrum 
insecticides when a narrow-spectrum or more specific insecticide will work.  More preference 
should be given to green labeled insecticides. 
5) Mix and apply carefully. While applying insecticides care should be taken for proper 
application of insecticides in terms of dose, volume, timing, coverage, application techniques as 
per label claim. 
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6) Alternate different insecticide classes. Avoid the repeated use of the same insecticide, 
insecticides in the same chemical class, or insecticides in different classes with same mode of 
action and rotate/alternate insecticide classes and modes of action. 
7) Preserve susceptible genes. Preserve susceptible individuals within the target population 
by providing unsprayed areas within treated fields, adjacent "refuge" fields, or habitat attractions 
within a treated field that facilitate immigration. These susceptible individuals may outcompete 
and interbreed with resistant individuals, diluting the resistant genes and therefore the impact of 
resistance.  
 

VII. NUTRIENT DEFICIENCIES 

Nutritional deficiencies/disorders: 

Leaf chlorosis may occur due to iron deficiency (Fe): Applying 2 Kg/ha of Fe has been reported 

to have positive effects on saffron quality and quantity characteristics. 

 

VIII. COMMON WEEDS 

 
1.Tansymustards/ flixweed: 
Descurainia Sophia (L.) Webb ex 
Prantl (Brassicales: 
Brassicaceae) 

 
2.Peppergrass: Lepidium 
virginicum L (Brassicales: 
Brassicaceae) 

 
3.Corn buttercup: 
Ranunculus arvensis L 
(Ranunculales: 
Ranunculaceae) 

 
4.Common knotgrass: 
Polygonum aviculare L 
(Caryophyllales: Polygonaceae) 

 
5.Sun Spurge: Euphorbia 
helioscopia L (Malpighiales: 
Euphorbiaceae) 

 
6.Black medick: Medicago 
lupulina L (Fabales: 
Fabaceae) 
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7.Lambsquarters: Chenopodium 
album L (Caryophyllales: 
Chenopodiaceae) 

 
8.Pinweed: Erodium cicutarium 
(L.) L'Hér. ex Aiton (Geraniales: 
Geraniaceae) 

 
9.Cruss: Centaurea iberica 
Trevir. and Spreng. 
(Asteraceae) 

 
10.Wild lettuce: Lactuca spp. 
(Asteraceae) 

 
11.Strawberry clover: Trifolium 
fragiferum L. (Fabales: 
Fabaceae) 

 
12.Asthma herb/Spurge: 
Euphorbia hirta L. 
(Euphorbiaceae) 

 
13.Kashmir salvia: Salvia 
moorcroftiana Wall. ex Benth. 
(Lamiales: Lamiaceae) 

 
14.Common purslane: Portulaca 
oleracea L (Portulacaceae: 
Portulaca) 

 
15.Gromwell: Lithospermum 
arvense L (Boraginaceae) 
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16.Hawks-beard: Crepis sancta L 
(Asterales: Asteraceae) 

 
17.Soft brome: Bromus 
hordeaceus L.  (Poaceae) 

 
18.Meadowgrass: Poa alpina, 
P. pratensi 

 
19.Bluegrass: Poa annua L. 
(Poaceae) 

 
20.Bulbous bluegrass: Poa 
bulbosa L (Poales: Poaceae) 

 
21.Purple nut sedge: Cyperus 
rotundus L. (Cyperaceae) 

 
IX. DESCRIPTION OF INSECT, MITE AND NEMATODE PESTS 

 

1.Saffron Thrips: 

Biology: 
 
Egg: The eggs are deposited within plant tissues singly.  
Larva and pupa: Larvae have two stages, which feed on plant tissues. The second instar 
larvae, when mature, fall to ground, where they molt to prepupae and pupae in the soil.  
Adult: After emergence, the adults move to the growing parts of the plants such as young 
leaves or flowers, where they feed and lay eggs (about 200 eggs per female). Adults are usually 
found on young leaves, while larvae are found on lower or older leaves.  At 25°C, the life cycle 
is completed in approximately 17 days. Adults are winged sucking rasping insects ranging from 
5-14 mm in length. Their slender bodies are shiny pale or black with silver stripes. 
 
Life cycle completed in 11-43 days. Produce many generations in a year heaviest damage 
occurs in spring. In colder region, life cycle is longer with fewer generations. 
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Life cycle: 

 
http://entnemdept.ufl.edu/creatures/veg/melon_thrips.htm 

http://1.agrifish.dk/thrips_palmi.aspx?ID=13246 
 
Damage symptom: 
 

  Most species of plant feeding thrips have piercing and rasping mouthparts.  

 The surface of the leaf develops a crinkled silvery appearance as a result of damage to 
cells below the surface.  

 Lightly-infested plants show silvery feeding scars on the under surface of leaves, especially 
alongside the mid rib and veins.  

 Heavily-infested plants show silvering and browning of leaves, stunting of young leaves and 
terminal growth, with fruit scarred and deformed.  

 Developing leaves become distorced in the growing tips. 
 

Natural enemies of thrips: 
 
Predators: Coccinellid, predatory thrips, anthocorid bug, lygaeid bug (Tropidothorax 
leucopterus) 
 
*For management refer to page number------------------------ 

2.Mite: 

Rhizoglyphus sp (Crown mites) are tiny, almost transparent mites with prominent long hairs. 
They can be found in both the soil and in the crowns of susceptible plants. They live deep in the 
crown of the spinach plant and lay eggs on the new growth.  
Biology: 
       Crown mite eggs are transparent and spherical and are laid in the innermost parts of the 
plant. Immature are similar to adults except smaller in size known as protonymph. 
 
 
 
 
 
 

http://entnemdept.ufl.edu/creatures/veg/melon_thrips.htm
http://1.agrifish.dk/thrips_palmi.aspx?ID=13246
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Life cycle: 

 
 
Damage symptom:  

 Damage of mites on the saffron leaves is yellow to white spots. 

 Leaves that are infected severely by mites turning yellow sooner and will directly reduce 
next year saffron production.  

 Since the high population of this pest can be seen in the late growing season, it seems 
that chemical control is not required. 
 

Natural enemies of mite: 
 
Predators: Predatory mites, Orius spp. (pirate bug), hover fly, mirid bug. 
 
*For management refer to page number------------------------ 

3.Nematode: 

There are several nematodes present in the soil of which, four nematodes are mainly damaging 

the saffron crop. They are: 

1. Nematodes molt four times during each life cycle with a molt occurring at the end of 
each larval stage. Therefore, molts separate the first and second larval stages (L1 and 
L2), the second and third larval stages (L2 and L3), the third and fourth larval stages (L3 
and L4) and also the fourth larval stages and immature adults (L4 and L5). The L5 grows 
to the limit of its new cuticle, at the same time developing into a sexually mature adult 
male or female. 
Lesion nematode –Pratylenchus spp: Root-lesion nematodes are migratory 
endoparasites Females of P. penetrans lay about 1 or 2 eggs/day for about 35 days, 
with a maximum of 68 eggs being laid by one female. Eggs are laid singly or in clusters 
in both soil and roots. Second stage juveniles hatch after eggs have incubated for 9 (30 
C) to 25 (15 C) days. Males are required for reproduction by P. penetrans but not by P. 
neglectus. 
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Damage symptom: 
Stunting galls or swellings, chlorosis  stubby roots, mid-day wilting  lesions or dark spots, leaf 
drop stunting, small fruit "Dirty Roots" yellowing, curling and twisting of leaves and stems and 
patches of poor growth in field. 
*For management refer to page number------------------------ 

 

Natural Enemies of Saffron Insect Pests 
 

 
Predators 

 

 
     1. Lacewing            2. Ladybird beetle          3. Predatory mite         4.Predatory thrips 
 
 

 
    5.Oligota spp.                   6.Orius spp.                7. Mirid bug 
 
 
 

3. http://www.dragonfli.co.uk/natural-pest-control/natural-enemies 
4. http://biocontrol.ucr.edu/hoddle/persea_mite.html 
5. http://www.fugleognatur.dk/forum/show_message.asp?MessageID=560188&ForumID=33 
6. http://en.wikipedia.org/wiki/File:Orius_insidiosus_from_USDA_2_(cropped).jpg 
7. http://www.britishbugs.org.uk/heteroptera/Miridae/blepharidopterus_angulatus.html 
 

X. DESCRIPTION OF DISEASES 

1.Corm rot: 

Disease symptom: 

 The first symptom of the disease appears in the form of yellowing of the leaves, 
which soon dry.  

 Upon the extraction of corms from the site of yellowing of leaves occurs, it can be 
seen that the corms have brown discoloured centre that extends into the flesh.  

 In severe cases, discolouration extends to the surface of the corm at the nodes and 
surface lesions are readily visible.  

http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=d_32ISZyrcULaM&tbnid=kfVXwRB54uY1qM:&ved=0CAUQjRw&url=http://www.dragonfli.co.uk/natural-pest-control/natural-enemies&ei=1dlgUqmPIInrrAeyh4GoBw&psig=AFQjCNFXjqPVjzWppY8H_nxvNb0aLe4kxQ&ust=1382165278298706
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=d_32ISZyrcULaM&tbnid=kfVXwRB54uY1qM:&ved=0CAUQjRw&url=http://www.dragonfli.co.uk/natural-pest-control/natural-enemies&ei=1dlgUqmPIInrrAeyh4GoBw&psig=AFQjCNFXjqPVjzWppY8H_nxvNb0aLe4kxQ&ust=1382165278298706
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=fScE-1LBVEx-UM&tbnid=lwzYbszEUKDSBM:&ved=0CAUQjRw&url=http://www.fugleognatur.dk/forum/show_message.asp?MessageID=560188&ForumID=33&ei=Pd9gUorWN4j8rAev3IDYAw&psig=AFQjCNEtEz_FqZDju8jqlMNmME434dD5eA&ust=1382166632343817
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=fScE-1LBVEx-UM&tbnid=lwzYbszEUKDSBM:&ved=0CAUQjRw&url=http://www.fugleognatur.dk/forum/show_message.asp?MessageID=560188&ForumID=33&ei=Pd9gUorWN4j8rAev3IDYAw&psig=AFQjCNEtEz_FqZDju8jqlMNmME434dD5eA&ust=1382166632343817
http://biocontrol.ucr.edu/hoddle/persea_mite.html
http://www.fugleognatur.dk/forum/show_message.asp?MessageID=560188&ForumID=33
http://en.wikipedia.org/wiki/File:Orius_insidiosus_from_USDA_2_(cropped).jpg
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 Lesions are most common near the base of the corm but may develop anywhere on 
the structure. They may extend all the way through the fleshy tissue.  

 The external symptoms appear as sunken dark spots that are hard and rough. They 
become scaly after corms are dug.  

 Roots attached to infected corms also become brown and decayed. Severely 
infected corms rot before they sprout when planted in soil.  
 

Survival and spread: 

 The pathogen perpetuates from one season to another season in the form of 
mycelium on the diseases saffron corms or as chlamydospores in infected crop 
debris or rotten corms in the soil.  

 The pathogen in the soil with debris or rotten corms acts as a source of primary 
inoculum and is also transmitted from one place to another.  

 The secondary spread of the disease is through conidia (micro and macro conidia). 
Favourable conditions: 

 Excessive soil-moisture, poor draining, monoculturing of saffron crop, longer 
planting cycle, excessive rainfall, are some of the other predisposing factor for 
disease development. 

*For management refer to page number------------------------ 

2.Bulb rot:  

Disease symptom: 

 Symptoms appear as brown-to-dark brown sunken, irregular patches below corm scales.  

 Lesions usually 1 mm deep with raised margins. Severely infected corms have foliage 
that dry from the tip downward.  

 White fungal mycelia appeared on the bulbs that rot at later stages of disease 
development. Sclerotia formation may also be observed. 
 

Survival and spread: 

 The pathogen survives in soil and in infected crop residues through sclerotia.  

 The pathogen is seed-borne and it serves as primary source of infection. 

 The soil borne sclerotia also spread through rain splash, irrigation water and 
implements. 
 

Favourable conditions: 

 Moisture stress and higher temperature favours development of the disease. 

*For management refer to page number------------------------ 

3.Bacterial rot: 

Disease symptom: 
 

 The characteristic symptoms of the disease on saffron plants are emergence of 
yellowing of leaves and death of plant  

 In the field, the disease is destructive and reduced flowering by about 80%. 

 Infected corms are round, wrinkled, and produce yellowish pigment; while in some case 
the pigmentation is absent.   
 

Survival and spread: 
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 The bacteria survive along with dead plant material, and spread along with the drift of 
soil and rain splashes 

 
Favourable conditions: 

 Warm temperatures and excessive irrigation or heavy rains favour disease development. 

*For management refer to page number------------------------ 

 

Disease cycle: 

1. Corm rot: 

 

XI. DESCRIPTION OF RODENTS 

Family Hystricidae (porcupines): 

These are easily recognized by the presence of spines (quills) covering on the body. They are 
fossorial and nocturnal rodents and are largest rodents that attack saffron plantations. The 
length of its body reaches upto 80 cm. The distinctive features of a porcupines are a heavy stout 
body, variegated brown color, with long and sharp quills, which are, in fact, a defensive 
mechanism against enemies. Porcupine nests are located inside mountain gaps. Saffron corms 
are one of the favorite foods of porcupines. Their nests may be far away from saffron fields, but 
the presence of corm sheath, and distributed soil around the plants and across the fields are 
indicators of porcupine activity (Shahrokhiet al., 2006).  
 

Family Muridae (the hamsters, voles, gerbils, rats, mice etc.): 

It is the largest family of the order Rodentia which is further divided into sub families. The family 
represents a great diversity in habitat distribution of its members. Most of them are terrestrial 
and subterranean, some are arboreal and a few live in houses and godowns in close 
association of humans. The ecological distribution of murids occurring in Himalayan region is as 
below: 

a) Sub family Microtinae : This holarctic family of votes includes 3 genera viz., Alticola, 
Hyperacrius, Pitymys and 8 species, all occurring at higher elevations in the Himalayas 
(1800-4500 meters a.m.s.I). These are small diurnal burrowing rodents. Pitymysleucurus 
found in temperate forests and pastures of western Himalays. Recently P. leucurus was 
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found active in saffron fields in Kashmir identified by zoological Survey of India. The 
species is active throughout vegetative phase of Saffron (Nov- April). Rodents attack 
vegetative primordial at the base of attachment with the corms leaving radical leaves 
detached, thus a complete loss to the saffron plants. The detached corms are taken 
away as a food material, stored in nearby fields for their use during summer months 
when saffron attains dormancy. Rodent damage is visible from patches which have 
withered dry foliage resembling corm rot symptoms. Because of immense similarity A. 
montasa is mostly confused with A.roylei. 
b) Sub family Murinae: This is the largest subfamily and is widely distributed 
throughout the country. In fact two of its members viz., Rattus rattus and Musmusculus 
are cosmopolitan in distribution. The species belonging to this group exhibit greater 
adaptability for diverse habitats from subterranean to terrestrial and arboreal modes of 
life.  
The genus Rattus is the largest mammalian genus containing more than 60 accepted 
species in Asia and Australia alone. The distribution of Rattus sp. (Ellerman, 1961) in the 
Himalayan region is as follows: 
R. rattus (Black rat): Cosmopolitan, occurs practically all over India in both wide as well 
as commensal forms. Most of the species have acquired pest status. 
R. rattoids (Turkistan rats): Occurs in the Himalayan mountain systems from 

 Darjeeling and Sikkim west through Nepal and Kumaon hills and northwest to 
 Kashmir in villages, coniferous forests and rocky outcrops. 

R. viscerex: It is inhabitant of western and central Himalayas usually above latitude   of 
1850m. It is found in the cottages and fields of Kashmir. 

 R. meltada: The soft furred field rat is a common rat found usually near the irrigated 
crop field throughout India except the North-east. In the Himalayan region, it has been 
reported from Himachal Pradesh and Kumaon hills.  
Mus sp. is also widely distributed throughout the world. Ellerman (1961) listed seven 
species of Mus occurring in India. Among them Mus musculus (house mouse) is a 
familiar species. The smallest saffron field rodent is 6-9.9 cm long with a tail about the 
same size as its body. The overall color of mice is light brown and grey. Although mice 
are present in saffron fields, they flourish on grass and saffron leaves.  

 
Damage symptom: 
Rodent problem is found in early mature and mature stage. The extent of damage to saffron 
corms by rodents ranging from 10-50%. Due to traditional longer planting cycle, and mixed 
cropping with almond and poor weed management rodent problems exist severe and also breed 
often due to the availability of food in the fall months (Oct – March). 
 

 

 

 

 

                                                           Symptom 
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XII. SAFETY MEASURES 

A. At the time of harvest: 
 
The flowering stage of saffron starts from October and continues for 3 weeks. Each flower lasts 
only for some 48 hours. This is the reason why saffron has such a high value. The vast amount 
of labour required for harvesting and on-farm processing in a relatively short period. Saffron 
flowers should be picked early morning. The timing of the harvest and speedy processing is 
important, to retain the quality of saffron. The optimal harvest time is therefore early inthe 
morning before there is full sun.The flowers should be cut from the plant by the fingernails near 
to theground. It should be put in a clean basket to avoid contamination of stigma. A good flower 
collector can collect as much as 3,000 flowers perhour. After collection, the flowers should be 
transported to a farm house or otherlocation where it should be kept in a clean and shady place 
until furtherprocessing.  
 

B. Post-harvest storage: 
 

Separation of Stigma from Saffron Flowers 
Immediate post-harvest processing will give the best saffron spice quality. During the post-
harvest processing, the stigmas are separated from theflowers. The stigmas are bright orange-
red and are clearly visible amongthe lilac petals. It takes some 450,000 stigmas to make up a 
kilogram of saffron spice. Workers must process 150,000 – 170,000 flowers to produce one kilo 
gram of saffron. The deep red stigmas are attached to the flowers by palefilaments called styles. 
These, as well as the yellow stamens, are worthless as spice. Many merchants prefer to buy 
only pure saffron, requiring that the stigmasbe separated from the styles, which has to be done 
by hand as long as thematerial is fresh. 
The following must be taken into consideration when separating saffron stigma from the flower: 

 Separate stigmas from flowers in a clean environment. 
 Ensure that the place where stigmas are separated from flowers is free from dust. 
 Ensure that the people who do this work keep their hands clean at alltimes, washing 

thoroughly with antibacterial soap. 

 Separate the stigmas from the styles depending on the requirement ofpotential buyers. 
Some buyers (wholesalers and retailers) prefer thestyles to be included and arrange in 
bunches. The reason for this is thatbuyers want to make sure that saffron is pure and 
free fromadulteration. Because saffron is so expensive, some suppliers aretempted to 
adulterate it with cheaper material and dye it all red to passit off as pure. If buyers can 
see the styles, they are confident that thesaffron is pure. They can then separate the 
styles from the stigmasthemselves and sell the saffron under their own labels. 

Drying of Saffron 
The stigma must be dried immediately to keep its quality. Drying must be done in a proper way 
to achieve the right moisture content level. If it is too moist it may get infected with fungus, 
especially those causing toxic aflatoxins. If saffron is too dry it may break easily and turn into 
powder and weight will be reduced below the trade requirements and farmers will lose Money. 
In Afghanistan most saffron is air dried. It takes up to a week to dry saffron under this method. 
Using this method, the following must be taken into considerations: 

 Air dry saffron in an area free from dust and direct sunlight and in anarea where birds 
have no access 

 Put individual saffron stigma in a drying container like pale, basin, tray or big plate. 
 Cover the container with thin cloth or screen to prevent contamination. 
 When covering the container, make sure that there is good aeration. 
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 Simple electric drier was recently introduced in Herat Province with good results. Drying 
with electric dryers takes minutes rather than days and makes it easier to control the 
moisture level (12 % to 14 %) of the saffron. 

 Improved kilns dryers are also available where drying temperature and humidity could be 
controlled better, making the quality of dried saffron better but these are currently 
considered too expensive. 

Packaging and Storing of Saffron 
Ideally, saffron should be packed in air-tight and light protected containerslike tin cans and dark 
glasses. However, some buyers prefer saffron to bepacked in a clear glass so that they can 
make the quality assessment easilywithout necessarily removing the saffron from the container. 
If saffron ispacked in a clear glass, it must be stored in a dark place until it is sold toprevent 
deterioration and loss of quality.Most plastic bags and solid plastic containers are 
notrecommended inpacking saffron. Although it can also be sealed, the aroma of saffron canstill 
escape and the quality of spice becomes lower. 
 

XIII. DO’S AND DON’TS IN IPM 
 
S. 

No. 
Do’s Don’ts 

1. Deep ploughing is to be done on bright sunny days 
during the months of June and July. The field should 
be kept exposed to sun light at least for  
2-3 weeks.           

Do not plant or irrigate the field 
after ploughing, at least for 2-3 
weeks, to allow desiccation of 
weed’s bulbs and/or rhizomes of 
perennial weeds. 

2. Grow only recommended varieties. Do not grow disease corms 

3. Timely sowing in the season Avoid late sowing as this may lead 
to reduced yields and incidence of 
pests.  

4. Always treat the corms with approved chemicals/bio 
pesticides for the control of seed borne 
diseases/pests. 

Do not use corms without treatment 
with biopesticides/chemicals. 

5. Sow in rows at optimum depths under proper 
moisture conditions for better establishment. 

Do not sow corms beyond 5-7 cm 
depth. 

6. Maintain optimum and healthy crop stand which 
would be capable of competing with weeds at a 
critical stage of crop weed competition 

Crops should not be exposed to 
moisture deficit stress at their 
critical growth stages. 

7. Use NPK fertilizers as per the soil test 
recommendation. 

Avoid imbalanced use of fertilizers. 
 

8. Use micronutrient mixture after sowing based test 
recommendations. 

Do not apply any micronutrient 
mixture after sowing without test 
recommendations. 

9. Conduct AESA weekly in the morning preferably 
before 9 a.m. Take decision on management practice 
based on AESA and P: D ratio only. 

Do not take any management 
decision without considering AESA 
and P: D ratio 

10. Install traps at appropriate period. 
 

Do not store the pheromone lures 
at normal room temperature (keep 
them in refrigerator). 
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11. Release parasitoids only after noticing adult moth 
catches in the pheromone trap or as pheromone trap 
or as per field observation 

Do not apply chemical pesticides 
within seven days of release of 
parasitoids. 

12. Preharvest interval should be observed as per CIBRC 
recommendations for different pesticides 

Do not apply long persistent 
pesticides.  

13. Follow the recommended procedure of trap crop 
technology. 

Do not apply pesticides on trap 
crop, otherwise it may not attract 
the pests and natural enemies. 

 

XIV. BASIC PRECAUTIONS IN PESTICIDES USAGE 

A. Purchase  

1. Purchase only just required quantity e.g. 100, 250, 500, 1000 g/ml for single 

application in specified area. 

2. Do not purchase leaking containers, loose, unsealed or torn bags; Do not purchase 

pesticides without proper/approved labels 

3. While purchasing insist for  invoice/bill/cash memo  

B. Storage 

1. Avoid storage of pesticides in house premises. 

2. Keep only in original container with intact seal. 

3. Do not transfer pesticides to other containers; Do not expose to sunlight or rain 

water; Do not store weedicides along with other pesticides. 

4. Never keep them together with food or feed/fodder. 

5. Keep away from reach of children and livestock. 

C. Handling 

1. Never carry/ transport pesticides along with food materials. 

2. Avoid carrying bulk pesticides (dust/granules) on head shoulders or on the back. 

D. Precautions for preparing spray solution 

1. Use clean water. 

2. Always protect your nose, eyes, mouth, ears and hands. 

3. Use hand gloves, face mask and cover your head with cap.  

4. Use polythene bags as hand gloves, handkerchiefs or piece of clean cloth as mask 

and a cap or towel to cover the head (Do not use polythene bag contaminated with 

pesticides).  

5. Read the label on the container before preparing spray solution.  

6. Prepare the spray solution as per requirement  

7. Do not mix granules with water; Do not eat, drink, smoke or chew while preparing 

solution  

8. Concentrated pesticides must not fall on hands etc. while opening sealed container. 

Do not smell pesticides.  

9. Avoid spilling of pesticides while filling the sprayer tank.  

10. The operator should protect his bare feet and hands with polythene bags  
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E. Equipment  

1. Select right kind of equipment.  

2. Do not use leaky and defective equipment 

3. Select right kind of nozzles  

4. Don’t blow/clean clogged nozzle with mouth. Use old tooth brush tied with the 

sprayer and clean with water.  

5. Do not use same sprayer for weedicide and insecticide.  

F. Precautions for applying pesticides  

1. Apply only at recommended dose and dilution  

2. Do not apply on hot sunny day or strong windy condition; Do not apply just before 

the rains and after the rains; Do not apply against the windy direction 

3. Emulsifiable concentrate formulations should not be used  for spraying with battery  

operated ULV sprayer 

4. Wash the sprayer and buckets etc. with soap water after spraying 

5. Containers buckets etc. used for mixing pesticides should not be used for domestic 

purpose  

6. Avoid entry of animals and workers in the field immediately after spraying 

7. Avoid tank mixing of different pesticides  

G. Disposal 

1. Left over spray solution should not be drained in ponds or water lines etc. throw it in 

barren isolated area if possible  

2. The used/empty containers should be crushed with a stone/stick and buried deep 

into soil away from water source. 

3. Never reuse empty pesticides container for any other purpose.   

XV. PESTICIDE APPLICATION TECHNIQUES 

Equipment 

Category A: Stationary, crawling pest/disease 

Vegetative 
stage  
i) for crawling 
and soil borne 
pests 
 
 
 
ii) for small 
sucking leaf 
borne pests 

Insecticides 
and 
fungicides 

 Lever operated knapsack 
sprayer (Droplets of big 
size) 

 Hollow cone nozzle @ 35 
to 40 psi 

 Lever operating speed = 15 
to 20 strokes/min 
or 

 Motorized knapsack 
sprayer or mist blower 
(Droplets of small size) 

 Airblast nozzle 

 Operating speed: 2/3rd 
throttle 
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Reproductive 
stage 
 

Insecticides 
and 
fungicides 

 Lever operated knapsack 
sprayer (Droplets of big 
size) 

 Hollow cone nozzle @ 35 
to 40 psi 

 Lever operating speed = 15 
to 20 strokes/min 

 
 

Category B: Field flying pest/airborne pest 

Vegetative 
stage 

Insecticides 
and 
fungicides 

 Motorized knapsack 
sprayer or mist blower 
(Droplets of small size) 

 Airblast nozzle 

 Operating speed: 2/3rd  
throttle 
Or 

 Battery operated low 
volume sprayer (Droplets of 
small size) 
Spinning disc nozzle 

 
 

 

Reproductive 
stage 
(Field Pests) 

Mosquito/ 
locust and 
spatial 
application 
(migratory 
Pests) 

Insecticides 
and 
fungicides 

 Fogging machine and ENV 
(Exhaust nozzle vehicle) 
(Droplets of very small 
size) 

 Hot tube nozzle 

 

Category C: Weeds 

Post-
emergence 
application 

Weedicide  Lever operated knapsack 
sprayer (Droplets of big 
size) 

 Flat fan or floodjet nozzle 
@ 15 to 20 psi  

 Lever operating speed = 7 
to 10 strokes/min 

 
 

 
Pre-
emergence 
application 

Weedicide  Trolley mounted low 
volume sprayer (Droplets of 
small size) 

 Battery operated low 
volume sprayer (Droplets of 
small size) 
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XVI. OPERATIONAL, CALIBRATION AND MAINTENANCE GUIDELINES IN BRIEF 

 

1. For application rate and 
dosage see the label and 
leaflet of the particular 
pesticide. 

 
2. It is advisable to check the 

output of the sprayer 
(calibration) before 
commencement of spraying 
under guidance of trained 
person. 

 

  
 

3. Clean and wash the machines 
and nozzles and store in dry 
place after use. 

 

 
 

4. It is advisable to use 
protective clothing, face mask 
and gloves while preparing 
and applying pesticides. 
 
Do not apply pesticides 
without protective clothing and 
wash clothes immediately 
after spray application. 

 

 
5. Do not apply in hot or windy 

conditions. 

 

http://www.google.co.in/imgres?biw=1366&bih=646&tbm=isch&tbnid=u2yPzP_2FF7eCM:&imgrefurl=http://pesticidestewardship.org/homeowner/Pages/ReadingtheLabel.aspx&docid=LpwWRyn6bm5-TM&imgurl=http://pesticidestewardship.org/homeowner/PublishingImages/readlabel.jpg&w=252&h=252&ei=FNM7Ut_FKceOrQesnYEY&zoom=1&ved=1t:3588,r:40,s:0,i:204&iact=rc&page=2&tbnh=176&tbnw=176&start=20&ndsp=24&tx=74&ty=69
http://www.google.co.in/imgres?biw=1366&bih=646&tbm=isch&tbnid=u2yPzP_2FF7eCM:&imgrefurl=http://pesticidestewardship.org/homeowner/Pages/ReadingtheLabel.aspx&docid=LpwWRyn6bm5-TM&imgurl=http://pesticidestewardship.org/homeowner/PublishingImages/readlabel.jpg&w=252&h=252&ei=FNM7Ut_FKceOrQesnYEY&zoom=1&ved=1t:3588,r:40,s:0,i:204&iact=rc&page=2&tbnh=176&tbnw=176&start=20&ndsp=24&tx=74&ty=69
http://www.google.co.in/imgres?hl=en&biw=1303&bih=685&tbm=isch&tbnid=yNZvLb6C2O7AlM:&imgrefurl=http://www.fwi.co.uk/articles/28/05/2010/121468/pesticide-pollution-rules-affect-livestock-farmers.htm&docid=zFQV_F9rW5PcUM&imgurl=http://www.fwi.co.uk/assets/getasset.aspx?itemid=5225842&w=200&h=292&ei=eNk7UtOdC8mMrQf4i4DQCg&zoom=1&ved=1t:3588,r:19,s:0,i:133&iact=rc&page=2&tbnh=191&tbnw=131&start=16&ndsp=22&tx=109&ty=63
http://www.google.co.in/imgres?hl=en&biw=1366&bih=646&tbm=isch&tbnid=VpvRfnoRGJXkYM:&imgrefurl=http://www.soil.ncsu.edu/publications/assist/farmassist/IPM/&docid=b3vt7CEZVSD3rM&imgurl=http://www.soil.ncsu.edu/publications/assist/farmassist/IPM/correct.gif&w=432&h=313&ei=89M7UqKIDoTRrQemvYDIBQ&zoom=1&ved=1t:3588,r:73,s:0,i:305&iact=rc&page=4&tbnh=156&tbnw=216&start=65&ndsp=25&tx=135&ty=68
http://www.google.co.in/imgres?start=203&biw=1303&bih=685&tbm=isch&tbnid=fpX8D_pHITxY4M:&imgrefurl=http://waukee.patch.com/groups/summer/p/hot-dry-conditions-continue-to-bake-waukee&docid=uS7Anfg4pWol4M&imgurl=http://o2.aolcdn.com/dims-shared/dims3/PATCH/format/jpg/quality/82/resize/393x295/http://hss-prod.hss.aol.com/hss/storage/patch/70ed75fb8e721623ef8c59e6ab2f3575&w=393&h=295&ei=kNc7Up71Lsi3rgemqoDADA&zoom=1&ved=1t:3588,r:24,s:200,i:76&iact=rc&page=10&tbnh=194&tbnw=232&ndsp=24&tx=123&ty=71
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6. Operator should maintain 
normal walking speed while 
undertaking application. 

 
7. Do not smoke, chew or eat 

while undertaking the spraying 
operation  

 
8. Operator should take 

properbath with soap after 
completing spraying 

 

 
9. Do not blow the nozzle with 

mouth for any blockages. 
Clean with water and a soft 
brush. 
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