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Abstract 
A study was conducted to evaluate the efficacy of herbal ectoparasiticidal- Keetguard liquid (M/s Ayurvet 
Limited) against louse infestation and to control the population of Musca domestica in poultry houses. 
Keetguard liquid efficacy compared with Deltamethrin. Keetguard liquid application was significantly 
(p<0.05) effective to decrease the lice count (Lipeurus caponis) by day 7th, 14th, 21st and 28th and results 
were in comparison with Deltamethrin. Fly repellent efficacy of Keetguard liquid was also in well 
comparison with Deltamethrin. 7th day, on post Keetguard liquid and Deltamethrin treatment birds showed 
increase in body weight. At the end of the study on 28th day body weight gain varied non significantly 
among Keetguard liquid and Deltamethrin treated birds but varied significantly (p<0.05) from untreated 
control group birds. Feed consumption was improved in ectoparasiticidal treated birds. Based on the results, 
it can be concluded that the Keetguard liquid showed very good efficacy against louse infestation (Lipeurus 
caponis) in birds and as a fly (Musca domestica) repellent in poultry houses. No toxicity/ adverse effects of 
Keetguard liquid in birds were noticed during the study. 
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1. Introduction 
Ectoparasites cause losses in poultry due to secondary infections at the site of attachment and 
stress related to irritation. Although they do not cause death directly, they affect the hatching and 
growth rates of the birds [1, 2]. Lice cause intense pain, irritation, slow weight gain, decreased egg 
production, inferior laying capacity and skin lesions that may become sites of secondary infection 
[3, 4, 5]. To control parasites infestation ectoparasiticides are used. Conventional synthetic 
ectoparasiticide proved to be deterrent for causing environmental contamination, potential 
harmful residues in food, toxicity to workers and consumers [6]. Chemical control, however, is 
increasingly difficult because of the very limited arsenal of registered pesticides and the 
development of resistance [7, 8]. A study by Marangi et al. [9] confirmed the presence of pesticides 
banned by the EU (carbaryl) or not licensed for use (permethrin) in the organs and tissues of 
laying hens, which have been treated against red mites, and then slaughtered for human 
consumption at the end of their life cycle. Because of hazardous effect of synthetic 
ectoparasiticides various research studies were performed to find the alternate for synthetic 
ectoparasiticides [10, 11]. Presently, bioinsecticides, especially those derived from plant origin, have 
been increasingly gaining interest in controlling insects. Many herbs such as Andrographis 
paniculata, Curcuma longa, Stemona tuberose, Tinospora crispa, Cymbopogon citratus, 
Nicotiana tabacum, Ocimum tenuiflorum, Psidium guajava and Areca catechu are very popular 
among farmers to keep their birds healthy [12]. A novel natural alternate to chemicals- Keetguard 
liquid (herbal ectoparasiticidal) is developed by Ayurvet limited and this study was designed to 
study its efficacy as ectoparasiticidal and fly repellent in a commercial poultry broiler houses. 
 
Material and methods 
The study was carried out at SKUAST- Jammu during April, 2014. Total 300 birds were divided 
into 3 groups of 100 birds each and kept in three different buildings. Building A birds were kept 
as untreated control group. Building B birds were treated with Keetguard liquid in 1:20 dilution, 2 
applications per week for 4 consecutive weeks (against louse infestation) and Building C birds 
were treated with Deltamethrin (Butox) at the concentration of 25 ppm, 2 applications per week 
for 4 consecutive weeks (against louse infestation). The second spray of Keetguard liquid and 
Deltamethrin were made on day 3 in each week. Parameters viz. weekly body weight, feed
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efficiency and lice count were studied on day 0, day 7, day 14, 
day 21 and day 28 post-treatment. To study the fly repellent 
activity, keetguard spray was used in 1:40 dilution, 2 
applications per week and Deltamethrin spray was used in 
same concentration (25 ppm), 2 applications per week. In 
present study, the treatments were made with manually 
operated hand sprayer with an attached spray nozzle hose into 
the building at the front and back entrances (2 liters). 
Assessment of house fly populations was made by using white 
cards (6x6 inches) sheets. Two sheets were kept per building. 
New cards were placed after every counting. Fly population 
was studied on 1 hour, 6 hour, 24 hour, 3 day and 5 day and 1 
week post-treatments. All the results were analyzed 
statistically by analysis of variance to determine the means and 
standard error. 
 
Results and Discussion 
Louse infestation  
In louse infestation, Lipeurus caponis (wing louse) was 
recorded as the predominant species. Feather louse may pierce 
the pulp of the feather or the skin by their biting mandibles and 
lick the excreted blood which is extremely dangerous for 
young birds [13]. To check the ectoparasiticidal efficacy 
randomly ten birds were selected for lice count from each 
group. Lice were counted per square inch area (total 2 areas 
from each bird). On day zero lice count (per square inch area) 
varied non significantly among the all groups. Day 7 post 
treatment lice count was significantly (p<0.05) decreased in 
Keetguard liquid (herbal ectoparasiticidal) and Deltamethrin 
treated birds i.e. 1.5 and 0.5 respectively (table 1) in 
comparison to untreated control group birds (lice count, 4.5). 
On 14th, 21st and 28th day after Keetguard liquid (herbal 
ectoparasiticidal) and Deltamethrin treatment the lice count 
was found to be 0 in comparison to untreated control building 
A birds (table 1). Keetguard liquid a poly herbal formulation 
contains extracts and essential oils from herbs viz. Cedrus 
deodara, Pongamia glabra which possess both insecticidal 
and larvicidal properties [14, 15, 16]. Sulphur as an ingredient of 
Keetguard liquid, studies shows its anti-lice and anti-mange 
activity [17]. 
 

Table 1: Effect of Keetguard liquid and Deltamethrin against louse 
infestation 

 

Group 
Lice count days post-treatment 

(mean±SEM) 

0 7 14 21 28 

Untreated control 
(A) 

3.5 
±1.5 

4.5 
±0.5a 

6.5 
±0.5a 

6.0 
±2.0a 

7.0 
±1.0a 

Keetguard 
Treated (B) 

4.0 
±2.0 

1.5 
±0.5b 

0.0 
±0.0b 

0.0 
±0.0b 

0.0 
±0.0b 

Deltamethrin 
Treated (C) 

3.5 
±0.5 

0.5 
±0.5b 

0.0 
±0.0b 

0.0 
±0.0b 

0.0 
±0.0b 

Mean with different superscripts (a, b) in the same column differ 
significantly at the level of 5%. 
 

 

Fly repellent efficacy 
House fly is vector for several pathogenic organisms such as 
enterovirus, protozoa cysts, helminth parasites and bacteria [18, 

19, 20, 21]. Resistance to chemical insecticides have developed in 
house fly [22] and these chemicals have hazardous effect on 
environment and health [23]. Bioinsecticides, especially those 
derived from plant origin are recently considered eco-friendly 
alternatives to conventional synthetic pesticides [24, 25]. At day 
0 fly counts were higher in all buildings. One hour after 
Keetguard liquid (herbal ectoparasiticidal) and Deltamethrin 
treatment the fly count was significantly (p<0.05) reduced to 
0.5 in comparison to 3 in untreated building A (table 2). This 
fly cont decreasing trend was continued till day 3rd after 1st 
spray application. After 2nd (day 3rd) spray application of both 
Keetguard liquid (herbal ectoparasiticidal) and Deltamethrin, 
the fly counts on day 5th were 0 in both Buildings B and C, 
varied significantly (p<0.05) in comparison to untreated 
building A i.e. 29 (table 2). One week after Keetguard liquid 
and Deltamethrin application the count was reduced to 7 and 5 
respectively, significantly (p<0.05) less in comparison to 
untreated building A (32) (table 2). Previously reported studies 
on essential oils and natural terpenes, claimed them potential 
alternatives and environmental friendly insecticides [26, 27, 28, 29].  
 
Table 2: Fly repellent activity of Keetguard liquid and Deltamethrin 

 

Group 
Time post-treatment (1st spray) 2nd spray 

0d 1h 6h 24h 3d 5d 1wk 
Untreated 

control (A) 
24.5 
±3.5 

3.0 
±1.0a 

20.5 
±1.5a 

39.0 
±3.0a 

47.0 
±3.0a 

29.0 
±1.0a 

32.0 
±2.0a 

Keetguard 
Treated (B) 

21.5 
±1.5 

0.5 
±0.5b 

4.5 
±1.5b 

7.0 
±1.0b 

13.0 
±4.0b 

0.0 
±0.0b 

7.0 
±2.0b 

Deltamethrin 
Treated (C) 

23.0 
±2.0 

0.5 
±0.5b 

3.5 
±0.5b 

6.0 
±1.0b 

11.0 
±1.0b 

0.0 
±0.0b 

5.0 
±1.0b 

Mean with different superscripts (a, b) in the same column differ 
significantly at the level of 5%. 
 
Eucalyptus globules, Pinus longifolia as Keetguard liquid 
ingredient herbs possess repellant, acaricidal and larvicidal 
activites [30, 31, 32, 33] this may be the reason for the fly repellent 
activity of Keetguard liquid. 
 
Body weight gain 
Heavy loads of parasites can pose health implications for the 
hens such as impaired weight gain and growth, decreased egg 
production, increased mortality, and possibly anaemia [34, 35, 36]. 
So using herbal ectoparasiticide can have beneficial effect on 
poultry health. In this study, the body weight gain was 
significantly (p<0.05) more on 7th day in both Keetguard liquid 
(herbal ectoparasiticidal) (147.1) and Deltamethrin (148.1) 
treated birds in comparison of untreated birds (143.7). At the 
end of the study, on 28th day body weight gain was 
significantly (p<0.05) more in Deltamethrin treated birds i.e. 
1176.6 varied non-significantly from Keetguard liquid (herbal 
ectoparasiticidal) treated bird i.e. 1156.2. The body weight 
gain in treated group birds varied significantly (p<0.05) from 
untreated control group birds (1117) (table 3). 

Table 3: Mean body weight gain (g) (±SEM) in the respective groups of birds 
 

Group 
Body weight gain (g) days post-treatment 

0 7 14 21 28 

Untreated control (A) 46.4±0.51 143.7±1.1a 328.3±4.3 567.9±6.4a 1117.0±10.8a 

Keetguard Treated (B) 46.7±0.48 147.1±0.9b 329.9±3.9 587.3±7.4ab 1156.2±10.9b 

Deltamethrin Treated (C) 46.9±0.49 148.1±0.9b 340.1±4.1 590.6±7.7b 1176.6±10.8b 

The mean with different superscripts (a, b) in the same column differ significantly at the level of 5%. 
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Feed efficiency 
Ectoparasites may cause indirect harm including behavioural 
disturbances, such as increased frequency of rubbing or 
scratching, leading to reduced time in feeding and retarded 
development [37, 38, 39]. Feed efficacy was higher in Keetguard 
(1.75) and Deltamethrin (1.76) treated birds in comparison to 
untreated birds (1.72) (table 4)., this may be because of 
improvement in feeding habits as ectoparasites load decreased 
in treated birds. 
 

Table 4: Feed efficiency in the respective groups 
 

Group Feed efficiency 
Untreated control (A) 1.72 
Keetguard Treated (B) 1.75 

Deltamethrin Treated (C) 1.76 
 
Conclusion 
The Keetguard liquid (herbal ectoparasiticidal) showed very 
high efficacy against louse infestation in birds and as a fly 
(Musca domestica) repellent in poultry houses. The results of 
Keetguard liquid were in well comparison with results of 
Deltamethrin, and in future chemical insecticides can be 
replaced by Keetguard liquid. No toxicity or adverse effect of 
Keetguard liquid on the birds was observed during the study. 
 
Acknowledgment 
The authors are thankful to Ayurvet Limited, Baddi, India and 
Division of Veterinary Parasitology, SKUAST- Jammu, India 
for providing the required facilities, guidance and support. 
 
References 
1. Tschirren B, Richner H, Schwabl H. Ectoparasite-

modulated deposition of maternal androgens in great tit 
eggs. Proceedings of the Royal Society-biological 
sciences 2004; 271(1546):1371-1375. [PMCID: 1691743] 

2. Love OP, Chin EH, Wynne-Edwards KE, Williams TD. 
Stress hormones: a link between maternal condition and 
sex-biased reproductive investment. The American 
Naturalist 2005; 166(6):751-766. [PMID: 16475090] 

3. Tolossa YH, Tafesse HA. Occurrence of ectoparasites and 
gastro-intestinal helminthes infections in Fayoumi 
chickens (Gallus gallus Fayoumi) in Debre Zeit 
Agricultural Research Center Poultry Farm, Oromia 
region, Ethiopia. Journal of Veterinary Medicine and 
Animal Health 2013; 5(4):107-112. 

4. Wall R, Shearer D. Veterinary ectoparasites: Biology, 
Pathology and Control. Edn 2, Blackwell Science, 
London, 2001, 304.  

5. Price MA, Graham OH. Chewing and sucking lice as 
parasites of mammals and birds. USDA-ARS Tech. Bull. 
1849. USDA Agricultural Research Service, Washington, 
DC, 1997, 1-247. 

6. Graf JF, Gogolewski R, Leach-Bing N, Sabatini GA, 
Molento MB, Bordin EL et al. Tick control: an industry 
point of view. Parasitology 2004; 129:427-442. 

7. Mullens BA, Velten RK, Hinkle NC, Kuney DR, Szijj CE. 
Acaricide resistance in northern fowl mite (Ornithonyssus 
sylviarum) populations on caged layer operations in 
Southern California. Poultry Science 2004; 83:365-374. 

8. Rinkevich FD, Hedtke SM, Leichter CA, Harris SA, Su C, 
Brady SG et al. Multiple origins of kdr-type resistance in 
the house fly, Musca domestica. PLoS ONE 2012; 
7:52761. 

9. Marangi M, Morelli V, Pati S, Camarda A, Cafiero MA, 
Giangaspero A. Acaricide Residues in Laying Hens 

Naturally Infested by Red Mite Dermanyssus gallinae. 
PLoS ONE 2012; 7(2):31795.  

10. Ruiu L, Satta A, Floris I. Administration of Brevibacillus 
laterosporus spores as a poultry feed additive to inhibit 
house fly development in feces: A new eco-sustainable 
concept. Poultry Science 2014; 93:519-526. 

11. Windley MJ, Herzig V, Dziemborowicz SA, Hardy MC, 
King GF, Nicholson GM. Spider-venom peptides as 
bioinsecticides. Toxins 2012; 4(3):191-227. 

12. Klinhom U, Wongsaman C, Kanhareing S, Treemanee S, 
Suekaew P, Utarask P et al. Native chicken production 
and management by using indigenous knowledge in the 
northeast of Thailand. Technical report submitted to 
Thailand Research Fund, 2005, 70. 

13. Al-Quraishy S, Abdel-Ghaffar F, Al-Rasheid KA, 
Mehlhorn J, Mehlhorn H. Effects of a neem seed extract 
(MiteStop®) on mallophages (featherlings) of chicken: in 
vivo and in vitro studies. Parasitology Research. 2012; 
110(2):617-622. 

14. Chaudhary A, Sharma P, Nadda G, Tewary DK, Singh B. 
Chemical composition and larvicidal activities of the 
Himalayan cedar, Cedrus deodara essential oil and its 
fractions against the diamondback moth, Plutella 
xylostella. Journal of Insect Science. 2011; 11:157. 
[PMCID: PMC3281365] 

15. Stepanycheva EA, Petrova MO, Chermenskaya TD, 
Pavela R. Prospects for the Use of Pongamia pinnata Oil-
Based Products against the Green Peach Aphid Myzus 
persicae (Sulzer) (Hemiptera: Aphididae). Psyche 2014; 
2014:1-5. [ID 705397] 

16. Pavela R. Efficacy of three newly developed botanical 
insecticides based on pongam oil against Plutella 
xylostella L. larvae. Journal of Biopesticides. 2012; 
5(1):62-70. 

17. Macey A. Control of lice and mange mites in cattle. 
ECOA Animal Welfare Task Force, Doug Colwell and 
Peter Stockdale, 2009, 1-2. 

18. Adene DF, Dipeolu OO. Survey of blood and 
ectoparasites of domestic fowls in Ibadan, Western State 
if Nigeria. Bulletin of Animal Health and Production in 
Africa 1975; 23:333-335. 

19. Barin A, Arabkhazaeli F, Rahbari S, Madani S. The house 
fly, Musca domestica, as a possible mechanical vector of 
Newcastle disease virus in the laboratory and field. 
Medical and Veterinary Entomology 2010; 24:88-90. 

20. Denmark HA, Cromroy HL. Tropical Fowl Mites, 
Ornithonyssus Bursa (Berlese), (Arachnida: Acari: 
Macronyssidae). Institute of food and Agricultural 
Sciences, University of Florida, Gainesville, USA, 2006, 
1-3. 

21. Emerson PM, Lindsay SW, Walraven GEL, Faal H, Bogh 
C, Lowe K et al. Effect of fly control on trachoma and 
diarrhoea. The Lancet 1999; 353:1401-1403. 

22. Khan HA, Shad SA, Akram W. Resistance to new 
chemical insecticides in the house fly, Musca domestica 
L.,from dairies in Punjub, Pakistan. Parasitology 
Research. 2013; 112:2049-2054. [ PMID: 23456023] 

23. Kumar P, Mishra S, Malik A, Satya S. Housefly (Musca 
domestica L.) control potential of Cymbopogon citratus 
Staff. (Poales: Poaceae) essential oil and monoterpenes 
(citral and 1, 8-cineole). Parasitology Research. 2013; 
112:69-76.  

24. Srinivasan R, Jambulingam P, Gunasekaran K, 
Boopathidoss PS. Tolerance of house fly, Musca 
domestica (Diptera: Muscidae) to dichlorovos (76% EC) 
an insecticide used for fly control in the tsunami-hit 



 

~ 305 ~ 

Journal of Entomology and Zoology Studies 
 

coastal villages of southern India. Acta Tropica 2008; 
105(2):187-190. 

25. Bosly AH. Evaluation of insecticidal activities of Mentha 
piperita and Lavandula angustifolia essential oils against 
house fly, Musca domestica L. (Diptera: Muscidae). 
Journal of Entomology and Nematology. 2013; 5(4):50-
54. 

26. Pavela R, Kaffkova K, Kumsta M. Chemical composition 
and larvicidal activity of essential oils from different 
mentha and pulegium species against culex 
quinquefasciatus say (diptera: culicidae). Plant Protection 
Science 2014; 50(1):36-42. 

27. Geden CJ. Status of biopesticides for control of house 
flies. Journal of Biopesticides. 2012; 5:1-11. 

28. Palacios SM, Bertoni A, Rossi Y, Santander R, Urzua A. 
Efficacy of essential oils from edible plants as insecticides 
against the house fly, Musca Domestica L. Molecules 
2009; 14:1938-1947. 

29. Soonwera M. Larvicidal and Oviposition deterrent 
activities of essential oils against house fly (Musca 
domestica L.; Diptera: Muscidae). Journal of Agricultural 
Technology 2015; 11(3):657-667. 

30. Yang P, Ma Y. Repellent effect of plant essential oils 
against Aedes albopictus. Journal of Vector Ecology. 
2005; 30:231-234. 

31. Samani AD, Ghahfarokhi SM, Samani AD, Kheirabadi 
KP. Acaricidal and repellent activities of essential oil of 
Eucalyptus globulus against Dermanyssus gallinae (Acari: 
Mesostigmata). Journal of Herbmed Pharmacology. 2015; 
4(3):81-84. 

32. Sritabutra D, Soonwera M, Waltanachanobon S, Poungjai 
S. Evaluation of herbal essential oil as repellents against 
Aedes aegypti (L.) and Anopheles dirus Peyton & Harrion. 
Asian Pacific Journal of Tropical Biomedicine, 2011, 124-
128. 

33. Ansari MA, Mittal PK, Razdan RK, Sreehari U. 
Larvicidal and mosquito repellent activities of Pine (Pinus 
longifolia, family: Pinaceae) oil. Journal of Vector Borne 
Diseases. 2005; 42(3):95-99. 

34. Ruff MD. Important parasites in poultry production 
systems. Veterinary Parasitology 1999; 84(3-4):337-347. 
[PMID: 10456422] 

35. Permin A, Christensen JP, Bisgaard M. Consequences of 
concurrent Ascaridia galli and Escherichia coli infections 
in chickens. Acta Veterinaria Scandinavica 2006; 47:43-
54. 

36. Bennett DC, Yee A, Rhee YJ, Cheng KM. Effect of 
diatomaceous earth on parasite load, egg production, and 
egg quality of free-range organic laying hens. Poultry 
Science 2011; 90:1416-1426. 

37. DeVaney A. Effects of the chicken body louse, 
Menacanthus slramineus, on caged layers. Poultry 
Science 1976; 55:430-435. 

38. Bunza MDA, Yahaya MM, Muhammad AS, Saidu AR. A 
survey on tick species infesting domestic birds sold at 
Sokoto central market, Nigeria. Sokoto Journal of 
Veterinary Sciences 2008; 7(2):52-54. 

39. Angyiereyiri ED, Sackey, Bonu-Ire MST. Survey on 
arthropod ectoparasites on goats and domestic fowls in 
Vunania, Navrongo, Ghana. Canadian Journal of Pure and 
Applied Sciences 2015; 9(2):3371-3377. 


