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Abstract

Oil extracted from neem (Azadirachta indica) seeds collected from five different localities of
Pakistan was evaluated for their efficacy against three fungi viz., Fusarium moniliforme,
Macrophomina phaseolina and Rhizoctonia solani. The neem oil sample from Karachi was the best
among all the samples in checking the growth of Macrophomina phaseolina and Rhizoctonia solani
@ 0.1% concentration compared to those from other localities.

Introduction

Plant extracts may be an alternative to currently used fungicides for controlling
pathogenic fungi because they constitute a rich source of bioactive chemicals (Wink,
1993). Macrophomina phaseolina, Rhizoctonia solani and Fusarium moniliforme were
found infecting a variety of host plants in Pakistan (Ghaffar, 1988). Macrophomina
phaseolina is reported to produce charcoal rot of over 500 plant species; of which at least
72 different hosts has been recorded in Pakistan (Mirza & Qureshi, 1978; Sinclair, 1982;
Shahzad et al., 1988). Similarly 64 hosts associated with R. solani (Shahzad & Ghaffar,
1990) and F. moniliforme with 20 hosts has been recorded in Pakistan. (Ghaffar, 1992;
Mirza & Qureshi, 1978).

Use of neem for control of plant pathogenic fungi is known and has been amply
documented. Khan et al., (1973) used neem cake against R. solani, F. oxysporum,
Alternaria tenuis, Helminthosporium nodulosum and Curvularia tuberculata. Locke
(1995) reported that in field Alternaria alternata, Aspergillus niger and F. oxysporum has
been completely controlled by using 2-10% neem oil. According to Kazmi et al., (1993)
0.1% concentration of neem oil causes significant reduction on the growth of Alternaria
alternata and Aspergillus species. Govindachari et al., (1998) also studied the antifungal
activity of neem oil towards Drechslera oryzae, F. oxysporum and Alternaria tenuis. It
was also found that dry neem seed extract completely inhibited the mycelial growth of F.
oxysporum at all concentrations (Agbenin & Marley, 2006). According to Mirza et al.,
(2000) neem products were found highly effective at different life stages of Phytophthora
infestans. Charmaine at al., (2005) reported anticandidal activity of neem extracts against
Candida species. Present study reports the efficacy of neem seed oils, collected from
different parts of Pakistan against three pathogenic fungal species viz., Fusarium
moniliforme, Macrophomina phaseolina and Rhizoctonia solani.

Materials and Methods
Pure cultures of three common pathogenic fungi viz., Fusarium moniliforme,

Macrophomina phaseolina and Rhizoctonia solani were maintained on Sabouraud Dextrose
Agar medium at room temperature. Neem seed samples were collected from Karachi,
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Hyderabad, Dokri, Shikarpur and Faisalabad. The neem seed kernels of each sample were
powdered in an electric grinder and then extracted with hexane on a Soxhlet’s extraction
apparatus. The extract of each sample was then concentrated on a rotary evaporator at 30°C
and made solvent free to obtain neem oil. Each of the oil samples was evaluated for
antifungal properties against the above fungal species by agar diffusion plate method.
Required amounts of neem oil samples were dissolved in pure acetone separately and
thoroughly mixed with melted Sabouraud dextrose agar to provide 0.1, 0.05 and 0.025%
concentration. About 10 ml treated or untreated medium was poured into 70mm diam.,
sterilized Petri plates. Seven days old inoculum of each fungal species were placed in the
centre of each Petri plate containing treated or untreated Sabouraud dextrose agar medium
and incubated at room temperature for seven days. The average daily radial growth of the
fungal colonies was measured with centimeter scale. Benlate, a standard fungicide was used
for comparison and untreated medium was used as control. Each treatment was replicated
three times. Comparison of difference in fungal growth in each species was made
statistically by using Duncan’s multiple range test (p<0.05).

Table 1. Growth of three fungal species in agar medium treated with neem seed oil
collected from different parts of Pakistan at different concentrations.

Districts Concentration F. moniliforme M. phaseolina  R. solani
0.1 2.47 fgh 1.00 k 2.00 hi
Karachi 0.05 453b 2.23fg 3.37 cd
0.025 450b 3.10 bc 4.13b
0.1 2.87 efg 1.60 ij 2.50 fgh
Dokri 0.05 4.20 be 2.13 fgh 2.93 def
0.025 5.87a 3.20 bc 3.43cd
0.1 2.27 ghi 2.57 def 2.27 ghi
Faisalabad 0.05 3.23 def 2.97 bed 2.87 def
0.025 3.87 bed 3.07 bed 3.27 cde
0.1 2.27 ghi 1.87 ghi 2.10 hi
Shikarpur 0.05 2.63 fgh 2.13 fgh 2.90 def
0.025 3.63 cde 3.30b 3.20 cde
0.1 1.83 hii 1.63 hij 2.73 efg
Hyderabad 0.05 3.20 def 1.83 ghi 3.27 cde
0.025 3.20 bed 2.77 cde 3.70 bc
0.1 1.10j 1.17 jk 1.13]j
Benlate (Fungicide) 0.05 1.57ij 1.70 hi 1.831
0.025 1.87 hij 2.30 efg 2.47 fgh
Control 447D 411a 4.67 a

Mean within columns followed by the same letter are not significantly different (p>0.55) according to
Duncan’s multiple range test. Average of three replications

Results and Discussion

Neem seed oils were evaluated against three fungal species viz., Fusarium
moniliforme, Macrophomina phaseolina and Rhizoctonia solani. Results indicates that
fungicide Benlate and neem oils collected from different localities, caused significant
reduction in mycelial growth of above mentioned fungi (Table 1). The neem oil from
Hyderabad was the most effective in checking the growth of F. moniliforme and its effect
was quite near to that of Benlate (Fig. 1f). Neem seed oil from Karachi proved to be more
effective than Benlate at 0.1% concentration against M. phaseolina (Fig. 1b). Similarly
neem seed oil from Karachi was the best among all the samples in checking the growth of
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R. solani at 0.1% concentration whereas not as effective as Benlate. Neem seed oil @ 0.1%
controlled more than 50-80% growth of all the fungal species, however, the maximum
growth inhibition was exhibited against M. phaseolina. Vir (1985) reported that 2.5 to 5.0%
concentration of neem oil was less effective for growth inhibition of fungi viz., F.
moniliforme, Aspergillus niger, Drechslera rostrata and M. phaseolina; however at 10%
concentration, the oil gave 100% growth inhibition of all the tested fungi. Neem oil from
Shikarpur @ 0.025% concentration was effective against R. solani whereas 0.05%
concentration for controlling the growth of F. moniliforme compared to similar doses from
other cities (Fig. 1le). According to Niaz & Kazmi (2006) neem seed extract at 0.1%
concentration was as effective as Benlate against R. solani whereas neem cake extract was
found most effective against F. moniliforme. It was also found that neem oil of Shikarpur
amongst all oils successfully inhibited the mycelial growth of all fungi. Furthermore neem
seed oil from Faisalabad @ 0.05% concentration showed remarkable antifungal activity
against R. solani (Fig. 1d). Niaz & Kazmi (2005) also noticed that neem oil was quite
effective against Aspergillus species. However, neem seed oil from Dokri did not show
significant reduction in mycelial growth of fungi except 0.025% concentration of neem oil
showed strong fungicidal effect toward F. moniliforme (Fig. 1c). The results are in close
conformity with the finding of Kazmi et al., (1995) who found that 0.1% neem oil showed
significant suppression in the growth of M. phaseolina, R. solani and F. moniliforme.

Table 2. p x d x s Table of means for colony size (cm) (Ave. of 3 replicates).

Places (P) M. phaseolina F. moniliforme R. solani P-means
1%

Karachi 1. 00d 2.47 ab 2.00b 1.82
Hyderabad 1.60 bc 2.87a 2.50 ab 2.32
Dokri 2.57a 2.27 bc 2.27 ab 2.37
Shikarpur 1.87b 2.27 be 2.10b 2.08
Faisalabad 1.63 bc 183¢c 2.73a 2.07
Benlate 117cd 1.10d 1.13¢c 1.13
5%

Karachi 2.23b 453a 3.17a 3.31
Hyderabad 2.13b 420 a 2.93a 3.09
Dokri 2.87a 3.23b 2.87a 2.99
Shikarpur 2.13b 2.63¢c 290a 2.56
Faisalabad 1.83b 3.20b 327a 2.77
Benlate 1.70b 1.57d 1.83b 1.70
25%

Karachi 3.10a 450D 413a 3.91
Hyderabad 3.20a 5.87a 343b 4.17
Dokri 3.07a 3.87¢c 3.60 ab 3.51
Shikarpur 3.30a 3.63¢c 3.20b 3.38
Faisalabad 277 ab 3.87¢ 3.70 ab 3.44
Benlate 2.30b 1.87d 347c 221
0%

Karachi 4.00 4.60 a 4.50 ab 4.37
Hyderabad 4.00 4.63 a 4.77 a 4.47
Dokri 4.17 4.00b 490a 4.36
Shikarpur 4.33 4.47 ab 447 ab 4.42
Faisalabad 4.03 4.67 a 470 a 4.47
Benlate 4.33 4.67a 4.00b 4.33

S-Mean 2.72 3.45 3.23 3.13
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Fig. 1. Effect of neem oil of different localities on fungal species.
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The statistical analysis of the data employing analysis of variance shown in Table 2
indicated that all the results were significant at 1% level. The oil samples from different
localities and at different rates had significant effect on all the three fungal species.
According to this study neem oil from different locations varied in checking the growth
of test fungal species. This variation may be due to the difference in the quantity of the
active ingredients in the oil samples. However, Benlate fungicide showed greater
suppression at all doses level followed by neem oil of Shikarpur, Hyderabad, Faisalabad,
Karachi and Dokri.

There is a need for further investigations on purified components of neem oil to have
depth knowledge of the active ingredients responsible for controlling fungal species in
Pakistan.

References

Agbenin, O.N and P.S. Marley. 2006. In vitro assay of some plant extracts against Fusarium
oxysporum f. sp. Lycopersici, causal agent of tomato wilt. Journal of Plant Protection
Research, 46(3): 215-220.

Benner, J.P. 1993. Pesticidal compounds from higher plants. Pestic. Sci, 39: 95-102.

Charmaine, L.A.C., T. Menon and K. Umamaheshwari. 2005. Anticandidal activity of Azadirachta
indica. Indian Journal of Pharmacology, 37(6): 386-389.

Ghaffar, A. 1992. Use of microorganisms in biological control of root rots diseases of crop plants.
Final research report. Department of Botany, University of Karachi, Karachi-75270, Pakistan.
85 pp.

Ghaffar, A. 1998. Final research report of the soil borne diseases research centre. Department of
Botany, University of Karachi, Karachi-75270, Pakistan. 111 pp.

Govindachari, T.R., G. Suresh, G. Gopalakrishnan, B. Banumathy and S. Masilamani. 1998.
Identification of antifungal compounds from the seed oil of Azadirachta indica.
Phytoparasitica, 26(2): 1-8.

Kazmi, A.R., I. Niaz and G. Jilani. 1993. Evaluation of some plant extract for antifungal properties.
Pak. J. Phytopathol, 5(1-2): 93-97.

Kazmi, S.A.R., S. Shahzad and |. Niaz. 1995. Effect of neem oil on In vitro growth of root
infecting fungi. Pak. J. Bot., 27(1): 217-220.

Khan, M.W., AM. Khan and S.K. Saxena. 1973. Influence of certain oil cake amendments on
nematodes and fungi in tomato field. Acta Botanica India, 1: 49-54

Locke, J.E. 1995. Fungi In: The Neem Tree, source of Unique National Products for Integrated pest
Management, Medicine, Industry and Other proposes. (Ed.): H. Schmutterer, V.C.H.
Weinheim, Germany. pp. 118-125.

Mirza, J.H and M.S. Qureshi. 1978. Fungi of Pakistan. Dept. Plant Pathology, Univ. Agric.,
Faisalabad, Pakistan. pp. 311.

Mirza, J.I., S. Hameed, I. Ahmed, N. Ayub and R.H.C. Strang. 2000. In vitro antifungal activity of
neem products against Phytophthora infestans. Pakistan Journal of Biological Science, 3(5):
824-828.

Niaz, | and S.A.R. Kazmi. 2005. Neem seed coat oil fractions on stored grain fungi. Int. J. Biol.
Biotech, 2(3): 705-706.

Niaz, | and S.A.R. Kazmi. 2006. Evaluation of aqueous extracts of neem seed and seed parts
against four species of stored grain fungi. Int. Biol. Biotech, 3: 571-573.

Shahzad, S and A. Ghaffar. 1990. Addition to the hosts of Rhizoctonia solani in Pakistan. Pak. J.
Agric. Res, 22: 221-222.

Shahzad, S., A. Sattar and A. Ghaffar. 1988. Addition to the hosts of Macrophomina phaseolina.
Pak. J. Bot., 20: 151-152.



408 ISHRAT NIAZ ET AL,

Sinclair, J.B. 1982. Compendium of soybean diseases. 2™ Ed. American Phytopathological Society,
St. Paul, MN., USA. 104 pp.

Vir, D and R.K. Sharma. 1985. Studies on the fungicidal properties of neem oil. Indian J. Plant
Pathol, 3(2): 241-242.

Wink, M. 1993. Production and application of Phytochemicals from an agricultural perspective. In
Phytochemistry and Agriculture; T. A. Van Beek and H. Breteler. (Eds.): Proceedings of the
Phytochemicals Society Europe Clarendon Press: Oxford, U. K., 34: 171-213.

(Received for publication 8 November 2007)



