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AESA BASED IPM PACKAGE FOR LARGE CARDAMOM 

Large cardamom - Plant description: 

Large cardamom (Amomum subulatum Roxb.; Family: Zingiberaceae) is a spice cultivated 

in the sub-Himalayan regions of north-eastern India, especially in Sikkim. Sikkim is the 

largest producer of large cardamom; the annual production in India is about 3500-4000 mt 

of cured Large cardamom.    

Cardamom is a perennial herb on consists of subterranean rhizomes and several leafy 

aerial shoots/tillers. Numbers of such rhizomatous leafy shoots vary between 15 and 140 

inches in a single plant (a clump). Height of leafy shoot ranges from 1.7 to 2.6 mt 

depending on cultivar and possess 9-13 leaves in each tiller. Leaves are distichous, 

simple, linear and lanceolate, glabrous on both sides with a prominent mid rib. 

Inflorescence is a condensed spike on a short peduncle. Flowers are bisexual, 

zygomorphic, epigynous and cuspinated. The yellowish perianth is differentiated into calyx, 

corolla and anther crest. Each spike contains about 10-15 fruits (capsules) and rarely up 

to 20-25 capsules, depending on cultivars. Flowering season begins early at lower altitude 

with peak flowering during March-April, whereas it starts at higher altitudes in May with a 

peak during June-July. Harvesting begins during August-September at lower altitudes and in 

October-December at higher altitudes.  The fruit is a round or oval shaped capsule, trilocular 

with many seeds. Capsule wall is echinated, reddish brown to dark pink. Seeds are white 

when immature and become bigger and bolder than others.  

 

http://en.wikipedia.org/wiki/Zingiberaceae


I.  PESTS 

A. Pest of Major Significance 

1 Insect pests 

 1.1 Leaf eating caterpillar: Artona chorista (Jordon,) (Lepidoptera: Zygaenidae)  

 1.2 Banana aphid: Pentalonia nigronervosa (Goot) (Hemiptera: Aphididae) 

 1.3 Shoot fly: Merochlorops dimorplrus (Cherian) (Diptera: Chloropidae)  

2 Diseases 
 2.1 Chirkey virus disease  
 2.2 Foorkey virus disease  
 2.3 Wilt: Fusarium oxysporum Schlecht. emend. Snyder & Hansen 

2.4 Seedling rot & collar rot: Fusarium oxysporum Schlecht. Emend. Snyder & Hansen 
 
3. Weeds 

Grasses 
3.1 Bermuda grass: Cynodon dactylon (L.) Pers (Poaceae) 

 3.2 Switchgrass: Panicum sp (Poaceae) 
3.3 Crowfoot grass: Dactyloctenium aegyptium (L.) Willd, (Poaceae) 
3.4 Large crabgrass: Digiteria sanguinalis (L.) (Poaceae) 
3.5 Common barnyardgras: Echinocholoa crus-galli (L.), E. colona (Poaceae) 
3.6 Goosegrass: Eleusine indica (L.) Gaertner. (Poaceae) 
3.7 Wrinkled duck-beak: Ischaemum rugosum Salisb. (Poaceae) 
3.8 Signalgrass: Brachiaria sp (Poaceae) 
3.9 Torpedograss: Panicum repens L. (Poaceae) 
3.10 Southern cutgrass: Leersia hexandra, Swartz (Poaceae) 

 
Broadleaf 

  3.11 Pigweed: Amaranthus viridis Hook. F. (Amaranthaceae) 
 3.12 Lesser swine-cress:Coronopus didymus (L.) Sm.( Brassicaceae) 
 3.13 Black nightshade: Solanum nigrum L. (Solanaceae) 
 3.14 False amaranth:Digera arvensis Forssk. (Amaranthaceae) 
 3.15 Common purslane:Portulaca oleracea L.( Portulacaceae) 

  3.16 Goat weed: Ageratum conyzoides L. (Asteraceae) 
 3.17  Broadleaf woodsorrel: Oxalis latifolia Kunth, (Oxalidaceae) 
 3.18 False daisy:Eclipta alba, (L.) Hassk. Asteraceae 

  3.19 Cock's comb: Celosia argentea L. (Amaranthaceae) 
 3.20 Asthma herb/Spurge: Euphorbia hirta L. (Euphorbiaceae) 
 3.21 Yellow spider flower: Cleome viscosa L. (Capparidaceae) 
 3.22 Carrot grass: Parthenium hysterophorus L. (Asteraceae) 
 
Sedges 

3.23 Purple nutsedge: Cyperus rotundus L. (Cyperaceae) 
3.24 Flat sedge: Cyperus iria L (Cyperaceae) 

 
 
4.   Nematode 
 4.1 Root knot nematode: Meloidogyne incognita 

http://zipcodezoo.com/Key/Animalia/Diptera_Order.asp
http://zipcodezoo.com/Key/Animalia/Chloropidae_Family.asp
http://en.wikipedia.org/wiki/Diederich_Franz_Leonhard_von_Schlechtendal
http://en.wikipedia.org/wiki/Diederich_Franz_Leonhard_von_Schlechtendal
http://www.hear.org/species/panicum_sp/


 
B. Pests of Minor Significance 

1. Insect pests 

1.1 Hairy caterpillar: Eupterote spp. (Lepidoptera: Eupterotidae) 

1.2 Aphid: Micromyzus kalimpongensis (Hemiptera: Aphididae) 

1.3 Maize aphid: Rhopalosiphum maidis Fitch, (Hemiptera: Aphididae) 

1.4 Stem borer: Glyphipterix spp (Lepidoptera: Glyphipterigidae) 

1.5 Leaf thrips: Heliothrips haemorrhoidalis Bouche, Rhipiphorothrips cruentatus Hood 

(Thysanoptera: Thripidae) 

1.6 Lace-wing bug: Stephanitis typica Distant, (Hemiptera: Tingidae) 

1.7 White grub: Holotrichia sp, (Coleoptera: Scarabaeidae) 

1.8 Green beetle: Basilepta femorata, Jacob, (Coleoptera: Eumolpidae) 

1.9 Rhizome weevil: Prodioctes haematicus Cherro Jat, (Curculionidae :Coleoptera) 
 
2.  Diseases 

2.1 Flower rot: Fusarium & Rhizoctonia sp. 
2.2  Leaf spot: Pestalotiopsis versicolor, (Speg.) Steyaert,  
2.3  Leaf streak: Pestalotiopsis roynae, Speg 
2.4 Leaf blight: Colletotrichum sp. 

 

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

A. AESA 

The integrated pest management (IPM) has been evolving over the decades to address the deleterious 
impacts of synthetic chemical pesticides on environment ultimately affecting the interests of the farmers. 
The economic threshold level (ETL) was the basis 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. 

http://link.springer.com/10.1007/978-1-4020-6359-6_10036
http://en.wikipedia.org/wiki/Glyphipterigidae
https://www.google.co.in/search?biw=1366&bih=667&q=Heliothrips+haemorrhoidalis&spell=1&sa=X&ei=0MP6U6mDCdOXuASipIDYBw&ved=0CBgQvwUoAA


¶ Pest and defender population dynamics. 

¶ Soil conditions. 

¶ Climatic factors. 

¶ Farmers past experience. 
 

Principles of AESA based IPM: 
Grow a healthy crop 
 

¶ Select a variety resistant/tolerant to major pests. 

¶ Treat the seed with recommended pesticides especially biopesticides. 

¶ Select healthy seeds and seedlings. 

¶ Follow proper spacing. 

¶ Soil health improvement (mulching and green manuring). 

¶ 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 therefore 
susceptible to insects and diseases. If the dosage is too low, the crop growth is retarded. So, the 
farmers should apply an adequate 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. 
 
Observe the field regularly (climatic factors, soil and biotic factors) 
Farmers should  

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

¶ Make decisions based on the field situations and P: D ratio. 

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

                                                                                                    

 

 



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 farmersô skill to identify beneficial and 
harmful insects. In this method, unfamiliar/unknown predators are collected in plastic containers with brush 
from the field 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 P: D ratio can vary depending on the feeding potential of natural enemy as well as the type 
of pest.  The natural enemies of large cardamom pests can be divided into 3 categories 1. parasitoids; 2. 
predators; and 3. pathogens.  

 

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 will be able to control more than 2 pests. 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 your observations: 
 
¶ Plant: Observe the plant height, number of aerial tillers, 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 stems and 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. Use a sweep net to collect 
additional insects. 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 will first identify the pests, defenders and diseases collected. 

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

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

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

¶ The small groups then join each other and a member of each group will now present their analysis 
in front of all participants.  

¶ The facilitator will facilitate the discussion by asking guiding questions and makes 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) will be carried out. 

¶ Keep the drawing for comparison purpose in 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 
 

¶ Plant growth (monthly)  

¶ Height of plant 

¶ Number of leaves 

¶ Crop situation (e.g. for AESA)     

¶ Plant health 

¶ Pests, diseases, weeds 

¶ Natural enemies 

¶ Soil condition 

¶ Irrigation 

¶ Weather conditions 

¶ Input costs 

¶ Seeds 

¶ 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 buildup?  

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

¶ Summarize the actions to be taken. 

  
 

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 


