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ABSTRACT 

 
Present research was carried out to investigate the fungicidal effectiveness by using different concentrations of 

homeopathic drugs in the inhibition of root rot fungi. Arnica montana and Thuja occidentalis (30C) by using 100% v/v 

concentration was found to be most effective in 1.5 and 2.0 mL in which no mycelial growth of F. oxysporum, R. solani and 

M. phaseolina was observed. However, in 0.5 and 1.0 mL showed highest zone of inhibition. In 75% v/v concentration 

(prepared from 30C) by using different doses of 0.5, 1.0, 1.5 and 2.0 mL, both homeopathic drugs showed maximum zone 

of inhibition of pathogenic fungi. Whereas, in case of 50% v/v concentration (prepared from 30C) failed to inhibit root rot 

fungi when 0.5, 1.0, 1.5 and 2.0 mL were used. 
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INTRODUCTION 

 

Root rot pathogen includes Rhizoctonia solani, Pythium ultimum, Sclerotium rolfsii, Fusarium solani and 

Aphanomyces euteiches (Abdel-Kader et al., 2002; Infantin et al., 2006) which caused destructive threats to crop 

production (Fravel, 2005) results in root rot and wilt diseases (Armstrong et al., 1976) producing heavy losses in 

volume and farmer’s income (Hafiz, 1986). Fusarium spp. considered as a pathogenic soil inhabitant producing 

economic damage in agriculture throughout the world (Bentley et al., 2006). Numerous pathogens of Fusarium spp 

have similar symptoms causing the diseases of root rot, cortical decay of roots, wilting, chlorosis and early death 

(Summerell et al., 2001) on disease plants mostly in humid and semi-humid areas of world (Schroeder and 

Christensen, 1963). R. solani attacks broad range of crops causing the diseases of root rot and damping off on 

infected crops (Abu-Taleb et al., 2011) when it is favored by intermediate moisture and relatively high temperature 

(Steve, 2001). M. phaseolina important plant pathogen found throughout the world (Hoes, 1985) mostly in tropical 

and sub-tropical regions (Reuveni et al., 1983). It is reported to infect plants causing the symptoms like charcoal 

rot, damping off, wilt and dry rot, leaf and stem blight (Cowan, 1999)  and disease severity enhanced due to dry and 

hot environmental condition (Gaige et al., 2010). Various methods of controlling plant disease have been used 

against pathogenic fungi (Dubey, 2001) mostly by fungicidal applications (Pérez et al., 2004) which increase the 

growth quality of crop plants (Stephan et al., 1988) but using these chemicals causes undesirable changes they 

inflict upon the environment (Arcury and Quandt, 2003) and human health risks (Mancini et al., 2008). For that 

reason, environment friendly methods of disease control are needed in plants (El -Mougy et al., 2004). 

Homeopathic drugs are used as a substitute method for production of secondary metabolites and involves in 

physiological processes of plants without harming the environment (Bonato and Silva, 2003). Fungicidal effects of 

homeopathic drugs have been reported earlier (Goswami and Das, 1980; Khanna and Chandr a, 1981; Khurana and 

Gupta, 1981). Arnica montana (Asteraceae) important herbal plants generally used in pharmaceutical and cosmetic 

industry (Bilia et al., 2006) which contains volatile oil, tannins, flavonoids, resins, triterpenic alcohol and 

carotenoids (Brinkhaus et al., 2006; Ganzera et al., 2008; Gawlik-Dziki et al., 2011) exhibiting anti-inflammatory, 

anti-septic, decongestive, anti-bacterial and anti-fungal  properties (Conforti et al., 1997; Siedle et al, 2004 ). 

Flowers of A. montana are used to treat wounds, bruises and burns (Stevinson et al., 2003). Instead of mother 

tincture, lower potencies of A. montana are used for treating superficial phlebitis, boils, dermatitis, insect bites, 

swollen gums and mouth ulcers (Vermeulen, 1994). Thuja occidentalis (Cupressacae) contains major element of 

essential oil and mono terpene thujone, an active ingredient used pharmacologically for the production of cough 

suppressants and nasal decongestants (Food and Agriculture Organization of the United Nations, 1995 ). The drug 

of T. occidentalis contains essential oil 1.4-4%, thujone which is 60% corresponds to 2.4% thujone in the whole 

drug (Hänsel et al., 1994) and known to have anti-viral, anti-diarrheal, anti-oxidant, anti-bacterial, anti-cancer, 

anti-HIV, neuro-pharmacological, insecticidal, anti-atheroscelorosis, radio protective, anti-body production and 

anti-spasmodic activity (Nam and Kang, 2005; Deb et al., 2006; Brijesh et al., 2012).  Homeopathic drug from 

Thuja have been reported for treating skin lesion as well as diarrhea (Sunila et al., 2011).  

The present research is carried out In vitro to study the effective doses by using different concentrations of 

homeopathic drugs in the inhibition of root rot fungi.  
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MATERIALS AND METHODS 

 

Homeopathic drugs such as Arnica montana and Thuja occidentalis (30C) were purchased from market of 

Karachi. 100% v/v used as a pure form while 75 and 50% v/v concentrations were prepared from 30C potency. 

Different doses (0.5, 1.0, 1.5 and 2.0 mL) were poured in PDA medium supplemented with antibiotics 

(streptomycin and penicillin). Plates were rotated gently so it evenly spread throughout the Petri plates. Then the 

disc of 5mm of root rot fungi namely, M. phaseolina, F. oxysporum and R. solani were placed in the centre 

respectively and treatments were replicate thrice. The sterilized water and absolute alcohol (MERCK) served as 

control. Plates were incubated for one week at room temperature (28-33oC). The percent growth inhibition of fungi 

over control was determined according to the formula given by Pinto et al. (1998).  

Data were subjected to analysis of variance (ANOVA). The least significant difference (LSD) was set at 

p<0.005 and Duncan’s multiple range test was employed to compare treatment means  as proposed by Sokal and 

Rohlf (1995) using “Statistica” software.  

 

RESULTS 

 

In vitro experiment, concentrations of A. montana and T. occidentalis (100, 75 and 50% v/v conc.) were tested 

by using different doses to observed the inhibition of F. oxysporum, M. phaesolina and R. solani. A. montana and 

T. occidentalis @ 100% v/v concentration showed complete zone of inhibition of root rot fungi (p<0.001) when 

used at dose of 2.0 and 1.5 mL. However, highest zone of inhibition was observed in case of M. phaseolina when 

T. occidentalis used at 1.0 mL. Maximum zone of inhibition of M. phaesolina, F. oxysporum and R. solani were 

recorded when both homeopathic drugs were used at 0.5 mL. Whereas, in case of 75% v/v concentration when a 

dose of 2.0 mL used by both homeopathic drugs showed greater zone of inhibition of test fungi. Drugs of A. 

montana and T. occidentalis showed significant inhibition (p<0.001) against R. solani, F. oxysporum and M. 

phaseolina when 1.5 and 1.0 mL used but least inhibition were recorded by F. oxysporum and M. phaseolina at 0.5 

mL dose. A. montana and T. occidentalis @ 50% v/v concentrations were not effective when different test doses 

were used. Similarly, sterilized water and absolute alcohol showed no zone of inhibition against the growth of root 

rot fungi (Table 1 and Fig. 1).  

It was found that of all the doses, 2.0 and 1.5 mL were found to be best in suppressing the mycelial growth of  

F. oxysporum, M. phaesolina and R. solani when A. montana and T. occidentalis used at 100% v/v concentration. 

 

Table 1. Evaluation of different doses by using A. montana and T. occidentalis (30C)  

concentrations in the inhibition of root rot fungi. 

Homeopathic 

drugs 

Doses 

(mL) 

Concentrations/ Growth inhibition (MIC) 

Fusarium oxysporum (%) Rhizoctonia solani (%) Macrophomina phaseolina (%) 

Control A B C Control A B C Control A B C 

A. monatana 0.5 
0.0 ±  

0.0 

57.78 ± 

3.00 

17.78 ± 

1.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

48.89 ± 

3.00 

22.22 ± 

1.53 

0.0 ± 

0.0 

0.0 ± 

0.0 

68.89 ± 

1.53 

15.56 ± 

1.53 

0.0 ± 

0.0 

A. monatana 1.0 
0.0 ±  

0.0 

60.00 ± 

2.52 

28.89 ± 

1.53 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

26.67 ± 

1.53 

0.0 ± 

0.0 

0.0 ± 

0.0 

73.00 ± 

2.00 

35.56 ± 

1.00 

0.0 ± 

0.0 

A. monatana 1.5 
0.0 ±  

0.0 

100 ± 

0.0 

46.67 ± 

1.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

46.67 ± 

2.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

42.22 ± 

1.53 

0.0 ± 

0.0 

A. monatana 2.0 
0.0 ± 

0.0 

100 ± 

0.0 

62.22 ± 

1.53 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

51.11 ± 

1.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

55.56 ± 

2.08 

0.0 ± 

0.0 

T. occidentalis 0.5 
0.0 ± 

0.0 

60.00 ± 

1.15 

24.44 ± 

2.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

53.33 ± 

1.53 

17.78 ± 

1.53 

0.0 ± 

0.0 

0.0 ± 

0.0 

62.22 ± 

1.00 

13.33 ± 

1.00 

0.0 ± 

0.0 

T. occidentalis 1.0 
0.0 ± 

0.0 

64.44 ± 

1.53 

33.33 ± 

2.65 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

26.67 ± 

1.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

80.00 ± 

1.53 

44.44 ± 

2.08 

0.0 ± 

0.0 

T. occidentalis 1.5 
0.0 ± 

0.0 

100 ± 

0.0 

66.67 ± 

1.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

37.78 ± 

2.65 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

55.56 ± 

2.08 

0.0 ± 

0.0 

T. occidentalis 2.0 
0.0 ± 

0.0 

100 ± 

0..0 

75.56 ± 

3.00 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

49.62 ± 

1.53 

0.0 ± 

0.0 

0.0 ± 

0.0 

100 ± 

0.0 

73.33 ± 

1.53 

0.0 ± 

0.0 

LSD0.05  (Dose) = 0.69 0.59 0.57 

(Concentration) = 0.69 0.59 0.57 

(Drug) = 0.49 0.42 0.99 

Where; MIC=Minimum inhibitory concentration, ± Standard deviation and Concentration of drug: A=100% v/v, B= 75% v/v, C= 50% v/v 
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Fig. 1. Inhibition of root infecting fungi on PDA incorporated with homeopathic drugs concentrations. 

Where; Conc. = Concentration, a = M. phaseolina, b= F. oxysporum and c= R. solani. 

 

DISCUSSION 
 

A. montana and T. occidentalis @100% v/v concentration was found to be excellent in the inhibition of root rot 

fungi and most effective dose was observed at the dose of 2.0 and 1.5 mL which completely suppressed the 

pathogen In vitro followed by 75% v/v concentration. Similar results were obtained In vitro when A. montana and 

T. occidentalis pellets (30C) showed highest zone of inhibition used at 100% v/w concentration followed by 75 and 

50% v/w which showed maximum inhibition of F. oxysporum, M. phaseolina and R. solani (Hanif et al., 2015). 

Thuja (30 and 200C) drugs found to be effective against Aspergillus flavus causing cutaneous aspergillosis and 

Thuja (50M) against Aspergillus niger causing otomycosis in human (Gupta, 2002). All potencies of Thuja (Q, 

30C, 200C, 1M, 10M, 50M) drugs showed high degree of  inhibition against Bipolaris spp., followed by 

Curvularia spp., Exserohilum spp. and Aspergillus flavus (Asha et al., 2014). Homeopathic drugs such as Thuja 

and Natrum muriaticum exhibited significant inhibition of Fusarium spp on sunflower seeds (Hussain et al., 2000). 

Drugs such as Filixmas and Blatta orientalis control Fusarium oxysporum in the seeds of wheat (Rake et al., 1989). 

Sinha and Singh (1983) demonstrated that aflatoxins produced by fungi transmitted through stored product 

contaminations can be control by application of Sulphur in 200 CH which showed 100% inhibition of Aspergillus 

parasiticus. Verma et al. (1989) found that homeopathic drugs like Lachesis and Chimaphila in 200 CH can be 

used before and after inoculation reduces 50% of tobacco mosaic virus content in tobacco leaf disc. In vitro, Thuja 

occidentalis showed significant result against Aspergillus flavus in 30M and 200M, whereas in 50M found 

promising result against Aspergillus niger (Gupta and Srivastava, 2002). Homeopathic drugs proved antiviral 

effectiveness against animal and plant viruses (Singh et al., 1981; Singh and Gupta, 1985). Saxena et al. (1988) 

inhibited seed borne fungi and germination on okra seeds when treated with homeopathic drugs. Thuja occidentalis 

extracts were tested In vitro showed antibacterial against Escherichia coli, Citrobacter, Shigella flexenari, Yersinia 

aldovae, Staphylococcus aureus and Pseudomonas aeruginosa while antifungal activity against Saccharomyces 

cereviciae, A. parasiticus, Macrophomina, Trichophyton rubrum, Fusarium solani and Candida albicans (Jahan et 

al., 2010). Present research showed that when T. occidentalis and A. montana (100% v/v conc.) used at 2.0 and 1.5 

mL showed the promising results in the inhibition of root rot fungi. Therefore, it represents an environmental 

friendly strategy and can be applied in field for the management of root rot fungi.  

T. occidentalis @ 50% v/v conc. 

0.5 1.0 1.5 2.0 

Fig. 1. Cont’d.  



Different concentrations of homeopathic drugs in the inhibition of root rot fungi 

 

77 

REFERENCES 
 

Abdel-Kader, M.M., N.S. Elmougy and A.M.A. Ashour. (2002). Suppression of root rot incidence in faba bean fields by using certain 

isolates of Trichoderma. Egypt. J. Phytopathol., 30: 15-25. 

Abu-Taleb, M. Amira, K.E.D. Fatimah and O. Al-Otibi. (2011). Assessment of antifungal activity of Rumex vesicarius (L.) and 

Ziziphus spina-christi (L.) wild extracts against two phytopathogenic fungi. African Journal of Microbiology Research, 5(9): 

1001- 1011. 

Arcury, T.A. and S.A. Quandt. (2003). Pesticides at work and at home: exposure of migrant farmworkers. Lancet 362 (9400). p. 2021. 

Armstrong, J., H.J. Jensen and M.P. Jatala. (1976). Bibliography of nematode interactions with other organisms in plant disease 

complex. Bull. Oregon Stat. Univ. pp. 623. 

Asha, R., P. Nisha, K. Suneer, A. Mythili, H.A. Shafeeq, S.K. Panneer, P. Manikandan and C.S. Shobana. (2014). In vitro activity of 

various potencies of homeopathic drug Thuja against molds involved in mycotic keratitis. Inter. J. of Pharmacy and 

Pharmaceutical Sciences, 6(10): 555-559. 

Bentley, A.R., M.G. Cromey, R. Farrokhi-Nejad, J.F. Leslie, B.A. Summerell and L.W. Burgess. (2006). Fusarium crown and root rot 

pathogens associated with wheat and grass stem bases on the South Island of New Zealand. Australasian Plant Pathol., 35(5): 

495-502. 

Bilia, A.R., M.C. Bergonzi, G. Mazzi and F.F. Vincieri. (2006). Development and stability of semi-solid preparations based on a 

supercritical CO2 Arnica extract. J. Pharm. Biomed. Anal., 41: 449-454. 

Bonato, C.M. and E.P. Silva. (2003). Effect of the homeopathic solution Sulphur on the growth and productivity of radish. Acta 

Scientiarum.  Agronomy, 25: 259-263. 

Brijesh, K., R. Ruchi, D. Sanjita and D. Saumya. (2012). Phytoconstituents and therapeutic potential of Thuja occidentalis. Research 

Journal of Pharmaceutical, Biological and Chemical Sciences, 3(2): 354-362. 

Brinkhaus, B., J.M. Wilkens, R. Ludtke, J. Hunger, C.M. Witt and S.N. Willich. (2006). Homeopathic arnica therapy in patients 

receiving knee surgery: Results of three randomized double-blind trials. Complement Ther. Med., 14 (4): 237-246. 

Conforti, A., S. Bertani, H. Metelmann, S. Chirumbolo, S. Lussignoli and P. Bellavite. (1997). Experimental studies of the anti-

inflammatory activity of a homeopathic preparation. Biol. Ther., 15(1): 28-31. 

Cowan, M. (1999). Plant products as anti-microbial agents. Clinical Microbiology Review, 12: 564-582. 

Deb, L., S.K. Dubey, A.K. Jain, A. Jain, G.S. Pandian and S.P. Rout. (2006). Anti diarrhoeal activity of Thuja occidentalis Linn 

Ethanol Extract on Experimental Animal, Indian Drugs. 44(4): 319-321. 

Dubey, R.C. (2001). A Text Book of Biotechnology. S. Chand and Co. Limited, New Delhi, India. pp. 433. 

El-Mougy, N.S., F. Abd-El-Karem, G.E. Nadia and Y.O Fotouh. (2004). Application of fungicides alternatives for controlling cowpea 

root rot diseases under greenhouse and field conditions. Egypt. J. Phytopathol., 32: 23-35. 

Food and Agriculture Organization of the United Nations. (1995). Non-Wood Forest Products from Conifers. Chapter 7-Essential 

Oils; FAO: Rome., 12:86. 

Fravel, D. (2005). Commercialization and implementation of biocontrol. Annu. Rev. Phytopathol., 43: 337-359.  

Gaige, A.R., A. Ayella and B. Shuai. (2010). Methyl jasmonate and ethylene induce partial resistance in Medicago truncatula against 

the charcoal rot pathogen Macrophomina phaseolina. Physiol. Mole. Plant Pathol., 74: 412-418. 

Ganzera, M., C. Egger, C. Zidorn and H. Stuppner. (2008). Quantitative analysis of flavonoids and phenolic acids in Arnica montana 

L. by micellarelectrokinetic capillary chromatography, Analytica Chimica Acta., 614(2): 196-200. 

Gawlik-Dziki, U., M. Świeca, D. Sugier and J. Cichocka. (2011). Comparison of In vitro lipoxygenase, xanthine oxidase inhibitory 

and antioxidant activity of Arnica montana and Arnica chamissonis tinctures, Acta Scientiarum Polonorum, Hortorum Cultus, 

10(3): 15-27. 

Goswami, N. and D. Das (1980). Possibilities of homoeopathic treatment in plants and animal diseases. Hahnemannian Gleaning XL 

VII: 332-341. 

Gupta, G. (2002). In vitro antimycotic potential of Thuja occidentalis against Curvulara lunata causing Phaeoyphomycosis in Human. 

Natl. J. Homoeopathy, 4(3): 5-12. 

Gupta, G. and A.K. Srivastava. (2002). In vitro activity of Thuja occidentalis Linn. against human pathogenic Aspergilla. The 

Homeopathic Heritage, 27(1):5-12. 

Hafiz, A. (1986). Plant diseases. Directorate of Publication, PARC, Islamabad, Pak. pp.552. 

Hanif, A., S. Dawar, M. Tariq and F. Imtiaz. (2015). Fungicidal potential of homeopathic pellets in the inhibition of root rot fungi and 

for promotion of crop plants productivity. European Journal of Biology and Medical Science Research, 3(6): 26-39. 

Hänsel, R., R. Keller, H. Rimpler and G. Schneider. (1994). Hagers Handbuch derPharmazeutischen Praxis (Eds.): Drogen, P.-Z. 

(Thuja), 5th edn. Springer Verlag. Berlin. p. 955-966. 

Hoes, J.A. (1985). Macrophomina phaseolina: causal agent of charcoal rot of sunflower and other crops. Agric. Canada Research 

station, Modern Manitoba, pp.9. 

Hussain, S.Z., R.J. Anandam and A.S. Rao. (2000). Effect of different fungicides and homeopathic drugs on seed borne fungi of 

sunflower (Helianthus annuus L.). Indian J. Plant Prot., 28(2): 148-151. 

Infantin, A., M. Kharrat, L. Riccioni, C.J. Coyne, K. McPhee, J. Niklaus and N.J. Grunwald. (2006). Screening techniques and sources 

of resistance to root diseases in cool season food legumes. Euphytica, 147: 201-221. 

Jahan, N., M. Ahmad, M. Mehjabeen, S. Zia-ul-haq, L. Alam and M. Quereshi. (2010). Antimicrobial screening of some medicinal 

plants of Pakistan. Pak. J. Bot., 42(6): 4281-4284.  

Khanna, K.K. and S. Chandra. (1981). Homoeopathic drug induced abnormalities in the germ tubes of Pestalotia mangiferae and 

Gloeosporium psidii. Advancing Homoeopathy, 1: 35-36. 

Khurana, K.K. and G. Gupta. (1981). Homoeopathy: promise and prospects for plant protection. Advancing Homoeopathy, 1: 107-

116. 

Mancini, F., A.J. Termorshuizen, J.L.S. Jiggins and A.H.C. Bruggen. (2008). Increasing the environmental and social sustainability of 

cotton farming through farmer education in and hra Pradesh, India. India Agric. Syst., 96: 16-25.  

Nam, S.H. and M.Y. Kang (2005). Antioxidant activity of Medicina Plants. Pharmaceutical Biotechnology, 42: 409. 



Asma Hanif & Shahnaz Dawar 

 

78 

Pérez, M.L., O.L.J. Durán, M.R. Ramírez, P.J.R. Sánchez and P.V. Olalde. (2004). Sensibilidad In vitro de aislados del hongo 

Phytophthora capsici a funguicidas. Memorias Primera Convención Mundial del Chile. León, Guanajuato, México. Resumen, pp. 

144-150. 

Pinto, C.M.F., L.A. Maffia, V.W.D. Casali and A.A. Cardoso. (1998). In vitro effect of plant leaf extracts on mycelial growth and 

sclerotial germination of Sclerotium cepivorum. Journal of Phytopathology, 146: 421-425. 

Rake, K., K.K. Khanna, C. Sudhir, R. Khanna and S. Chandra. (1989). Effect of homeopathic drugs on seed mycoflora of wheat. Natl. 

Acad. Sci. Lett, 12: 39-41. 

Reuveni, R., A. Nachmias and J. Krikun. (1983). The role of seed borne inoculum on the development of Macrophomina phaseolina 

on melon. Plant Diseases, 67: 280-281. 

Saxena, A., M.I. Pandey and R.C. Gupta. (1988). Effects of certain homoeopathic drugs on incidence of seed borne fungi and seed 

germination of Abelmoschus esculentus. Indian Journal of Mycology and Plant Pathology, 17 (2): 191-192. 

Schroeder, H.W. and J.J. Christensen. (1963). Factors affecting resistance of wheat scab caused by Gibberella zeae. Phytopathology. 

53:831-838. 

Siedle, B., A.J. Garcia-Pineres, R. Murillo, J. Schulte-Monting, V. Castro, P. Rungeler, C.A. Klaas, F.B Da Costa, W. Kisiel and I. 

Merfort. (2004). Quantitative structure activity relationship of sesquiterpene lactones as inhibitors of the transcription factor NF-

kappa B. J. Med. Chem., 47: 6042-6054. 

Singh, L.M. and G. Gupta. (1985). Antiviral efficacy of homeopathic drugs against animal viruses. The British Homeopathic Journal, 

74(3): 168-174. 

Singh, L.M., G. Gupta and P. Khurana. (1981). Homeopathy: Promises and prospects for plant protection. Advancing Homeopathy, 1: 

107-116. 

Sinha, K.K. and P. Singh. (1983). Homeopathic drugs-inhibitors of growth and aflatoxin production by Aspergillus parasiticus. Indian 

Phytopathology, 36: 356-357. 

Sokal, R.R. and F.J. Rohlf. (1995). Biometry: The Principles and practices of Statistics in Biological Research. Freeman, New York, 

pp.887. 

Stephan, Z.A., I.K. Al-Mamoury and B.G. Antoon. (1988). The efficiency of nematode, solar heating and the fungus Paecilomyces 

lilacinus in controlling root knot nematode M. javanica in Iraq. Zanco, 6: 69-76. 

Steve, H.D. (2001). Floriculture and Nurseries handbook: a guide to Integrated Pest Management for Floriculture and Nurseries. The 

University of California Press, Canada.p.422. 

Stevinson, C., V.S. Devaraj, A. Fountain-Barber, S. Hawkins and E. Ernst. (2003). Homeopathic Arnica for prevention of pain and 

bruising: randomized placebo-controlled trial in hand surgery. J. R. Soc. Med., 96(2): 60-65. 

Summerell, B.A., J.F. Leslie, D. Backhouse, W.L. Bryden and L.W. Burgess. (2001). Fusarium: Paul E. Nelson Memorial 

Symposium. APS Press. The American Phytopathology Society. St. Paul- Minnesota. U.S.A. p.392. 

Sunila, E.S., T.P. Hamsa and G. Kuttan. (2011). Effect of Thuja occidentalis and its polysaccharide on cell-mediated immune 

responses and cytokine levels of metastatic tumor-bearing animals. Pharm. Biol., 49(10): 1065-1073. 

Verma, H.N., G.S. Verma, V.K. Verma, R. Krishna and K.M. Srivastava. (1989). Homeopathic and pharmacopeial drugs as inhibitors 

of tobacco mosaic virus. Indian Phytopathology, 22: 188-193. 

Vermeulen, F. (1994). Concordant Materia Medica, 1st edition, The Netherlands: Merlijin Publishers. pp. 110-114.  

 

(Received May 2015; Accepted August 2015) 

 
 




