
AgriCos e-Newsletter 

Open Access Multidisciplinary Monthly Online Magazine 
           Volume: 03      Issue: 08        August 2022                    Article No: 13 

www.agricosemagazine.com                                                                                                                              48 

 Kalyanam Sai Ishwarya Lakshmi1, Mahendra K R1 and Archana Anokhe2 

1Ph.D. Scholar, Division of Entomology, ICAR-IARI, New Delhi 
2Scientist, Division of Entomology, ICAR-IARI, New Delhi 

SUMMARY 
Laboratory rearing on natural hostsis laborious, timeconsuming and not economically viable.  To 

overcome these constrains, developing an artificial diet is important step in economic research. Preparation of 

holidicof hoppers for laboratory rearing has been discussed here.  The composition of the diet basically consists 

of Amino acids, Vitamins, trace elements, and cholesterol varies from leaf hopper and plant hopper and within 

the leaf hopper species. For successful studies of biology, reproduction, behaviour and mass multiplication 

maintenance of insects with the appropriate diet are necessary. Diet Composition, preparation, rearing materials 

and procedure of rearing with artificial diet are discussed. 

 

INTRODUCTION 

Leaf hopper or Jassidsbelongs to Cicadellidae, homopterans, largest family of hemipterans with 

20,000described species. These are elongate insects with a wedge-shaped body and attractively coloured. Hind 

tibiae have a double row of spines while large mobile spur is present in case of plant hopper is the distinguish 

character between these two insects. Ovipositor is well suited for lacerating the plant tissue. Nymphs and adults 

have the habit of running sidewise.They have numerous host associations, varying from very generalized to 

very specific. It causes both direct and indirect damageby sap feeding and transmitting diseases by acting as a 

vector of plant pathogens like virus, phytoplasma, bacteria etc.Rice leaf hopper, maize leaf hopper, cotton 

leafhopper, common brown leaf hopper, mango leaf hopper, potato leaf hopper etc are important among leaf 

hoppers causing devasting losses in crops. Sexual dimorphism is observed in case of leaf hoppers i.e., males and 

females are distinguished by morphological characters. Life cycle consists of five nymphal stages. 

 

Artificial diet for rearing of leaf hoppers: 

Artificial diet of insect: Any diet that is not the natural food of the insects. Artificial rearing on a synthetic 

diet which consists of only known chemical substances is called holidic diet. 

 

Table 1. Composition of some holidic diets for planthoppers and leafhoppers (mg/ 100 ml) 

Ingredients MED-1 MED-4 MMD-1 Aster leaf 

hopper diet  

L-alanine 100 150 100 20 

Gamma amino butyric acid 20 - - 4 

L-Arginine hydrochloride 400 - 270 80 

L-Asparagine 300 450 550 60 

L-Aspartic acid 100 150 140 20 

L-Cysteine 50 80 40 1 

L-Cysteine hydrochloride 5 - - - 

L-Glutamic Acid 200 300 140 40 

L-Glutamine 600 900 150 120 

Glycine 20 - 80 4 

L-Histidine 200 300 80 16 

DL-Homoserine 800 - - 160 

L-Isoleucine 200 300 80 40 

L-leucine 200 300 80 40 

L-Lysine hydrochloride 200 300 120           40 

Artificial Diets and Rearing Techniques of Leaf Hoppers 

 

http://www.agricosemagazine.com/


AgriCos e-Newsletter (ISSN: 2582-7049)                                                   03(08) August 2022 

www.agricosemagazine.com                                                                                                                              49 

L-Methionine 100 150 80 20 

L-Phenylalanine 100 - 40 20 

L-Proline 100 - 80 20 

DL-Serine 100 150 80 20 

L-Threonine 200 300 140 40 

L-Tryptophan 100 - 80 20 

L-Tyrosine 20 - 40 4 

L-Valine 200 - 80 40 

Thiamine hydrochloride 2.5 2.5 2.5 1.25 

Riboflavin 5.0 5.0 0.5 0.25 

Nicotinic acid 10.0 10.0 10.0 5.00 

Pyridoxine hydrochloride 2.5 2.5 2.5 1.25 

Folic Acid 1.0 1.0 0.5 0.25 

Calcium pantothenate 5.0 5.0 5.0 2.50 

Inositol 50.0 50.0 50.0 25.00 

Choline chloride 50.0 50.0 50.0 25.00 

Biotin 0.1 0.1 0.1 0.05 

Sodium L-ascolbate 100.0 100.0 100.0 - 

Sucrose 5000 5000 5000 5000 

MgCl2 • 6H2O 200 200 -  

MgSO4. • 7H2O - - 123 242.0 

KH2PO4 500 500 - - 

K2HPO4 - - 750 - 

FeCl3.6H2O 2.228 2.0 2.228 0.534 

CuCl2.2H2O 0.268 0.3 0.268 0.051 

MnCL2.4H2O 0.793 0.8 0.793 0.100 

ZnCL2 0.396 0.4 1.188 0.160 

CaCl2.2H2O 3.115 3.0 3.115 0.444 

PH 6.5 6.5 6.5 6.8 

Ascorbic acid  - - - 100 

Cholesterol S.C. W - - - 5 

Lecithin (vegetable) - - - 5 

Na citrate  - - - 10.00 

 

MED-1, MED-4, MMD-1(Koyama etal.,1988) and Aster leaf hopper diet (Roger et al., 1978) 

 

Preparation of synthetic diet: The ingredients for the holidic diet are listed in the above table no:1, as it has a 

greater number of ingredients to add it take laborious and tedious to add one by one according to the 

measurements. we follow another method for preparation i.e., Whatever the amino acids present in the diet are 

preserved as two times concentrated mixture. Among amino acids cysteine and tyrosine are hardly dissolve in 

water hence they earlier dissolved in 1N hydrochloric acid and then required amount of water is added followed 

by remaining amino acids are added up. Next vitamins as ten times concentrated mixture. For easy 

solubilization of Riboflavin dissolved in to warmed water around 50 ℃. Biotin also dissolved in alkaline 

solution and then added. Sodium ascolbate must added last as final step because of its auto oxidation. Trace 

metals as 100 times concentrated solution.Cholesterol solution is prepared by dissolving100 mg of Cholesterol 

in to 100 ml of water. Whatever concentrated mixtures are prepared are stored at -20 ℃ up to use. 

http://www.agricosemagazine.com/


AgriCos e-Newsletter (ISSN: 2582-7049)                                                   03(08) August 2022 

www.agricosemagazine.com                                                                                                                              50 

 

Apparatus for artificial rearing: 

Rearing vessel: Para film M or sealon film is kept on the top of the glass cylinder to hold a synthetic diet which 

is sucked by leaf hopper and Cholesterol solution is kept at the bottom of cylinder. 

 

 

Fig 1. Rearing vessel Fig 2.Apparatus for oviposition., (Koyama 

etal.,1988) 

  

An apparatus for Oviposition:Plastic petri dish is placed at bottom a small hole is kept on side for L shaped 

plastic tube inserted in to it with the help of adhesive. A plastic cylinder is used as cage of insect is inserted on 

the petri dish. A small hole is kept at the top of the plastic cylinder for keeping and removing of the insects. As 

rearing vessel, film and diet is placed. 

 

Other necessary apparatus and tools: 

 Artificial diets sterilization we need Sterilized filtrationsystem 

 Heat-tolerant glass tubes (20-25 ml of capacity) for sterilized artificial diets preparation. 

 For transfer of diet and instar larvaePipettes, writing brushes is needed.  

 

Fig 3. Life cycle of Leaf 

hopper.  
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Methods of artificial rearing. 

Methods of collecting eggs: Generally, the leaf hoppers are laid eggs in the plant tissues Therefore, in artificial 

rearing from generation to generation, artificial induction of egg-laying in places other than rice plants or 

collectingthe eggs laid in rice plants has to be adopted.Petri dish is covered with para film and guides to lay 

eggs in the solution supplied from the L shaped tube from one of the sides.5% sucrose solution is used.After 

laying eggs in the solution are transferred to the petri dish containing water and preserved because egg 

development was done in water. Just before hatching the eggs are removed from the water and place on the 

moistened filter paper. If we want to delay the hatching of eggs are preserved in water itself at low temperature 

itself at low temperature.Some of the species in leaf hopper like N. cinticeps lays eggs on host plant and for 

rearing them in artificial the eggs are collected before hatching from the field and placed on moistened filter 

paper for hatching. 

 

Methods of rearing larvae:Filter paper is placed on the bottom of the rearing Vessel and moistened little with 

few drops of distilled water. Then place the larvae on the moistened filter paper with the help of brush. A drop 

of synthetic diet is placed on the film which is placed on the top of the vessel and covered with another layer of 

film. The larvae are sucked the diet through the film and cholesterol solution is also provided by another 

side.Ambient temperature of 25 ℃and 16 hr of illumination causes deterioration of the diet because no 

antiseptic or antibiotic is added in the diet as a preventive of microorganisms. Hence for every 2 days the diet is 

renewed.Hygienic conditions are maintained throughout rearing of the insect by removing the excreta every 

day. By following the above procedure leaf hopper can be reared successfully. Thechambers are maintained 

at70 to 75% R.H. The diet is changed every second day during the first to third instars and every day after the 

third instar. 

 

Other diets for rearing different species of leaf hopper: Theholidic diet presented in the Table no :1 MED-1, 

MED-4, MMD-1 (Koyama etal.,1988) were used for both leaf hopper and plant hopper except in the diet 

requirement of cholesterol is the differenceand aster leaf hopper diet (Roger et al., 1978)is thediet for leaf 

hopper further addition or deletion of some ingredientsor difference in the composition of the ingredients used 

as a diet varies with species of the leaf hopper reared.   

 

CONCLUSION 

Artificial diets are pre-owned for studying biochemistry, behaviour, biologicalprocess like life cycle of 

insects, testingof compound for physiological effects, Mass multiplication and maintenance of colonies apart 

from the insect nutrition. 
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