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In present study, the efficacy of different neem (Azadirachta indica A. Juss) products namely neem oil, 
neem seed decoction, neem seed without coat, neem seed coat and neem leaf extract were tested for in 
vitro growth of shisham seedlings inoculated with Fusarium solani isolated from shisham dieback. Two 
concentrations (5 and 15%) of each neem product were used in the study. Three different methods were 
employed for neem products application that is, spray, direct mixing in soil and injected at root zone of 
shisham seedlings. Neem products used as spray increase the growth of inoculated shisham seedlings 
as compared to injected at root zone or mixed with soil. Neem oil (15%) used as spray increased root 
and shoot length and weight of inoculated shisham seedling (28.667 and 34.000 cm) (2.300 and 2.966 g) 
followed by neem seed decoction (25.000 and 29.667 cm) (1.967 and 2.566 g), neem seed without coat 
(22.667 and 28.333 cm) (1.867 and 1.900 g) and neem leaf extract (19.000 and 27.667 cm) (1.600 and 
1.800 g) as compared to untreated and inoculated shisham plants (0.332 and 0.766 g), respectively. All 
the neem products showed significant reduction in the growth of shisham seedlings. Neem oil, neem 
seed decoction, neem seed without coat and neem leaf extract also decreased percent disease intensity 
as compared to untreated control. The results showed that neem products have potential for the 
management of shisham dieback. 
 
Key words: Dalbergia sissoo, neem leaf extract, neem oil, neem seed coat, neem seed decoction, neem seed 
without coat.  

 
 
INTRODUCTION 
 
In Pakistan, shisham (Dalbergia sissoo Roxb.) is one of 
the most important forest tree because of its many uses 
such as furniture wood, building timber, agricultural 
implements, plywood industries and fuel purposes. It is 
cultivated in forest plantations as well as along the 
canals, roadsides, water channels and railway lines 
(Khan et al., 2004). Shisham tree is  attacked  by  several  
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diseases such as powdery mildew, leaf rust, leaf blight, 
collar rot, wilt, dieback and ganoderma root rot 
(Zakaullah, 1990). Among all these, dieback and wilt 
diseases are considered as most severe and economi-
cally important diseases. The diseases have not been so 
epidemic but sporadic attacks have caused tremendous 
damage (Khan et al., 1999). Rajput et al. (2010) isolated 
ten fungi viz, Fusarium solani, Fusarium moniliforme, 
Fusarium eqniseti, Fusarium oxysporum, Fusarium 
semitectum, Rhizoctonia solani, Alternaria alternata, 
Curvalaria lunata, Aspergillus niger and Penicillium sp. 
from   different  parts  of  shisham.  Parajuli  et  al.  (1999) 

mailto:nasir_ahmedrao@hotmail.com


 

 

4938          Afr. J. Microbiol. Res. 
 
 
 
reported that sissoo was found infected with F.  
oxysporum on water logged soils in Nepal. Manadhar et 
al. (2000) found a number of species of fungi; Alternaria, 
Aspergillus and Fusarium associated with seed of D. 
sissoo. Manadhar and Shrestha (2000) examined five 
diseased samples of D. sissoo, Botryodiplodia sp. and F. 
solani was found to be involved with the samples. Khalid 
et al. (2002) found the association of various fungal 
pathogens such as A. niger, Aspergillus flavus, 
Aspergillus terreus, Aspergillus spp., Aspergillus 
alternata, Chaetomium spp., Curvularia spp., Drechslera 
australiensis, Fusarium pallidoroseum, F. solani, 
Fusarium spp., Penicillium spp., Rhizopus spp., and 
Geotrichum spp. with seeds of forest trees.  

In large scale mortalities, spores of Ganoderma 
lucidum (Harsh et al., 2010) and urediniospores of 
Maravilia achroa (Harsh et al., 2006) have been 
recognized from the infected leaves of D. sissoo. Bajwa 
et al. (2003a) reported in their studies the sudden decline 
of shisham trees in the Punjab with F. solani as causative 
organism for wilt disease (Bajwa et al., 2003a; 2003b). 
Although, there are controversial reports regarding the 
causal agent of dieback (Bakshi, 1974; Sharma et al., 
2000; Shukla, 2008;  Rajput et al., 2008; Rajput et al., 
2010).  

Dayaram et al. (2003) estimated about 80% damage of 
D. sissoo due to shisham dieback caused by F. solani f. 
sp. dalbergiae. In our previous study, F. solani was 
predominantly associated with shisham trees causing 
dieback disease, although other fungi viz., R. solani and 
C. lunata were also associated with diseased trees less 
frequently (Pathan et al., 2007). Shisham dieback could 
be successfully controlled by systemic fungicidal sprays. 
However, in this present study we have used biocontrol 
agents and avoided chemical control due to their heavy 
cost, carcinogenic effects on humans and animals and 
environmental hazards.  

The neem (Azadirachta indica A. Juss.) is an evergreen 
tree native to India, Pakistan and tropical Southeast Asia. 
Although it has many uses, the most important use for 
neem products is to fight against crop pests and diseases 
without any harmful effects on environment. Neem and its 
products has been widely reported to control insect pests 
(Ascher, 1993; Schmutterer, 1995), plant bacterial 
diseases (Abbasi et al., 2003), plant parasitic nematodes 
(Muller and Gooch, 1982; Akhtar and Mahmood, 1995), 
plant fungal diseases (Vir and Sharma, 1985; Amadioha, 
2000; Dubey et al., 2009) and a potential agricultural 
fertilizer (Gajalakshmi and Abbasi, 2004). Moreover, in 
ayurveda, unani and homeopathic medicine almost every 
part of this tree including seeds, leaves, roots, bark, trunk 
and branches has multiple uses (Subapriya and Nagini, 
2005). It has been estimated that, approximately one 
third of crops in the field and in storage were lost due to 
diseases each year. Several attempts have been made to 
overcome this loss including the use of genetically 
improved      resistance    seeds,   advanced    agronomic  

 
 
 
 
techniques and disease management strategies like 
application of antifungal chemicals and bio-control 
agents. Among these approaches, biological control is 
considered as one of the safest and effective strategy to 
manage field crop pathologies. Neem as a bio-control 
agent is used for centuries in Asia as a potential 
antifungal agent (Chaturvedi et al., 2003).  

In an in vitro trail, efficacy of three neem products, 
namely neem leaf diffusate, neem leaf powder and neem 
seed cake were evaluated against various growth stages 
of Phytophthora infestans and it was concluded that the 
neem is the most effective agent for the control of late 
blight (Rashid et al., 2004). In another study, A. indica 
extract significantly reduced the in vitro mycelial growth 
(83.6%) of Pyricularia oryzae (causing rice blast) while, in 
vivo application (through spray) two days before and after 
inoculation reduced the disease incidence 10.2 to 19.5%, 
respectively (Amadioha, 2000). Likewise, a neem product 
(5% Neemazal) has been found to induce resistance in 
pea (Pisum sativum L.) against Erysiphe pisi (Singh and 
Prithiviraj, 1997). Vir and Sharma (1985) investigated the 
different neem oil concentrations against F. moniliforme, 
A. niger, Drechslera rostrata and Macrophomina 
phaseolina and observed that 10% neem oil completely 
(100%) inhibited the mycelial growth of all fungi. Recent 
studies have also demonstrated the marvelous effects of 
neem products like neem seed oil against F. moniliforme, 
M. phaseolina and R. solani (Niaz et al., 2008), neem 
seed kernel extract (NE) against Monilinia fructicola, 
Penicillium expansum, Trichothecium roseum and A. 
alternate (Wang et al., 2010) neem seeds and neem 
leaves extract for A. solani, F. oxysporum, R. solani and 
Sclerotinia sclerotiorum (Moslem and El-Kholie, 2009). 
During the present study, five products of neem (A. 
indica), namely neem oil, neem seed decoction, neem 
seed without coat, neem seed coat and neem leaf extract 
were investigated for the first time against F. solani, the 
causal agent of shisham dieback. This also gained insight 
the comparison between different neem products and 
their respective dosages for to control F. solani and the 
seedling growth of shisham dieback.   
 
 
MATERIALS AND METHODS 

 
Growth of mycelium 

 
F. solani (Mart.) Sacc. was isolated most abundantly from all plant 
parts of shisham tree. Each Petri plate was amended with potato 
dextrose agar (PDA) and was used for growth estimation of 
mycelium. Pure cultures were maintained in PDA until needed. All 
the petridishes were incubated at 25 ± 1°C for seven days for the 
isolation of fungi.   
 
 
Screening of neem products  
 

Plant materials   
 

Neem  oil  was  purchased   from   a  local  market   in   Hyderabad,  

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V24-401HDXD-5&_user=1489329&_coverDate=08%2F31%2F2000&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1704449100&_rerunOrigin=scholar.google&_acct=C000053059&_version=1&_urlVersion=0&_userid=1489329&md5=3cd4b948791887af9ec10b6a4e0129bb&searchtype=a#bbib143
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Figure 1. Preparation of different neem products stock solution. 

 
 
 
Pakistan. In this experiment, apparently healthy looking shisham 
(D. sissoo Roxb.) seedlings of uniform size of (about 2 ft height) 
were obtained from Divisional Forest, Hyderabad, Pakistan. 
 
 
Preparation of stock solution  
 

Fresh and mature neem leaves, neem seed decoction, neem seed 
without coat and neem seed coat were collected from neem trees 
growing in University Campus, Sindh Agriculture University Tando 
Jam. After collection, each product of A. indica (Neem) was 
thoroughly washed, chopped and grinded and then 50 g of each 
were macerated separately in grinder with 250 ml of distilled water 
and 1 g washing powder. The extracts were filtered and kept for 16 
h. 50 ml more distilled water was added with extract of each neem 
product. 5 and 15% of the prepared extract of each product and 
neem oil was used in these experiments (Figure 1). Effect of 
different neem products extract on shisham dieback in pot experi-
ment (a). Healthy shisham seedlings inoculated with fresh culture 
block of the fungus, F. solani and then transplanted in the sterilized 
earthen pots containing 2 kg sterilized soil. Plants were then 
sprayed with 5 and 15% extract of the each neem product and 

neem oil. (b) Several neem products, namely neem oil, neem seed 
decoction, neem seed without coat, neem seed coat and neem leaf 
extract were applied directly to inoculated soil at 5 and 15% 
concentrations, respectively. Healthy shisham seedlings were 
transplanted after one day in the infested and amended soil. (c). 
Soil drench: 5 and 15% of each neem product were injected around 
the root zone of healthy shisham seedlings transplanted in the 
sterilized earthen pots containing 2 kg infested soil. Plants injected 
with distilled sterile water were served as control. The experiment 

was conducted in randomized complete block design (RCBD) with 
four replications of each treatment. The experiment was depotted 

after 45 days and data was taken on disease development, of the 
whole plant growths that is, root and shoot length and root and 
shoot weight, respectively. 

 
 
RESULTS 

 
Effect of neem products as spray  
 
In current experiment, different neem products that is, 
neem oil, neem seed decoction, neem seed without coat, 
neem seed coat and neem leaf extract were used to see 
their efficacy on growth of shisham seedlings inoculated 
with F. solani. It was observed that neem oil at 15% 
increased root and shoot length of inoculated shisham 
seedlings (28.667 and 34.000 cm) followed by neem 
seed decoction (25.000 and 29.667 cm), neem seed 
without coat (22.667 and 28.333 cm), neem seed coat 
(21.333 and 28.333 cm), neem leaf extract (19.000 and 
27.667 cm), (Figure 2) as compared to inoculated 
(12.000 and 21.000 cm) and untreated and un-inoculated 
(28.000 and 33.750 cm) seedlings, respectively (Table 1). 
Root and shoot weight also increased with neem oil 
(2.300 and 2.966 g) followed by neem seed decoction 
(1.967 and 2.566 g), neem seed without coat (1.867 and 
1.900 g) and neem leaf extract (1.600 and 1.800 g), as 
compared to untreated inoculated (0.332 and 0.766 g) 
and  untreated  and  un-inoculated  seedlings  (2.333 and 
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Figure 2. Effect of different neem products (spray) on growth of shisham seedlings inoculated with F. solani; A 
neem oil; B neem seed decoction; C neem seed without coat; D neem seed coat; E neem leaf extract; F control 
(inoculated); G control (un-inoculated). 

 
 
 

Table 1. Effect of neem products (spray) on growth of shisham seedlings inoculated with Fusarium solani. 
 

Treatment Dose (ml) / plant 
Length (cm) Weight (g) 

Root Shoot Root Shoot 

Neem oil  
5.0 25.000 b 33.000 a 1.833 bc 2.733 b 

15.0 28.667 a 34.000 a 2.300 a 2.966 a 

      

Neem seed decoction  
5.0 23.000 bc 27.667 bcd 1.733 d 1.900 c 

15.0 25.000 b 29.667 b 1.967 b 2.566 b 

      

Neem seed without coat  
5.0 20.000 d 24.333 def 1.600 de 1.700 de 

15.0 22.667 bc 28.333 bc 1.867 bc 1.900 c 

      

Neem seed coat   
5.0 19.667 d 22.667 f 1.500 ef 1.600 e 

15.0 21.333 cd 28.333 bc 1.733 cd 1.867 cd 

      

Neem leaf extract  
5.0 16.333 e 21.000 f 1.433 f 1.533 e 

15.0 19.000 d 27.667 bcd 1.600 de 1.800 cd 

      

Control (inoculated) - 12.000 f 21.000 f 0.332 g 0.766 f 

Control (un-inoculated) - 28.000 a 33.750 a 2.333 a 2.970 a 

LSD (P=0.05)  2.649 3.416 0.151 0.190 
 
 
 

2.970 g), respectively (Table 1).  
 
 
Soil drench  
 
Neem oil at 15% significantly increased root and shoot 
length of shisham seedlings inoculated with F. solani 

(26.000 and 31.333 cm) followed by neem seed 
decoction (21.667 and 26.333 cm), neem seed without 
coat (21.000 and 26.000 cm), neem seed coat (19.333 
and 25.000 cm), neem leaf extract (17.667 and 24.333 
cm) as compared to untreated inoculated seedlings 
(12.000 and 22.333 cm) and untreated un-inoculated 
ones (27.667  and  33.250 cm),  respectively   (Table   2).  
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Table 2. Effect of neem products (soil drench) on growth of shisham seedlings inoculated with Fusarium solani.  
 

Treatment Dose (ml) / pot 
Length (cm) Weight (g) 

Root Shoot Root Shoot 

Neem oil  
5.0 22.000 b 29.000 ab 1.830 b 2.400 b 

15.0 26.000 a 31.333 a 2.100 b 2.800 a 

      

Neem seed decoction  
5.0 20.333 bcd 23.333 defg 1.633 cd 1.800 cd 

15.0 21.667 bc 26.333 bc 1.866 b 2.300 b 

      

Neem seed without coat  
5.0 18.333  de 20.667 ghi 1.533 de 1.633 ef 

15.0 21.000 bc 26.000 cd 1.700 c 1.800 cd 
      

Neem seed  coat   
5.0 18.000 de 19.667 hi 1.466 e 1.500 f 

15.0 19.333 cde 25.000 cde 1.667 cd 1.766 cd 

      

Neem leaf extract  
5.0 14.333 f 19.000 i 1.433 e 1.500 f 

15.0 17.667 e 24.333 cdef 1.667 cd 1.700 de 

      

Control (inoculated) - 12.000 f 22.333 fgh 0.322 f 0.766 f 

Control (un-inoculated) - 27.667 a 33.250 a 2.300 a 2.330 a 

LSD (P=0.05) - 2.399 2.972 0.145 0.196 

 
 
 

 
 
Figure 3. Effect of different neem products (soil drench) on growth of shisham seedlings inoculated with F. solani ; A neem oil; 
B neem seed decoction; C neem seed without coat; D neem seed coat; E neem leaf extract; F control (inoculated); G control 

(un-inoculated). 
 
 
 

Maximum increase in root and shoot weight was also 
obtained with neem oil (2.100 and 2.800 g), neem seed 
decoction (1.866 and 2.300 g) and neem seed without 
coat (1.700 and 1.800 g). Neem leaf extract also 
increased the root and shoot weight (Figure 3) as 
compared to untreated and inoculated shisham seedlings 
(0.322 and 0.766 g), respectively (Table 2).  

Neem products injected at root zone of shisham 
seedlings 
 
Growth of root and shoot length was significantly highest 
with neem oil (27.00 and 31.667 cm), neem seed 
decoction (23.000 and 27.667 cm) neem seed without 
coat (21.667 and 27.000 cm) followed by neem seed coat  
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Table 3. Effect of neem products (root injected) on growth of shisham seedlings inoculated with Fusarium solani.  
 

Treatment Dose (ml) / root system 
Length (cm) Weight (g) 

Root Shoot Root Shoot 

Neem oil  
5.0 23.000 b 24.667 de 1.766 cd 2.500 b 

15.0 27.000 a 31.667 a 2.100 b 2.510 b 
      

Neem seed decoction  
5.0 21.000 bc 22.667 ef 1.700 de 1.900 d 

15.0 23.000 b 27.667 bc 1.900 c 2.300 c 
      

Neem seed without coat  
5.0 19.667 cd 21.667 f 1.566 ef 1.733 e 

15.0 21.667 bc 27.000 bcd 1.800 cd 1.833 de 
      

Neem seed coat   
5.0 19.333 cd 21.000 f 1.500 f 1.566 f 

15.0 20.333 cd 26.000 cd 1.700 de 1.733 e 
      

Neem leaf extract  
5.0 15.333 e 20.000 f 1.466 f 1.533 f 

15.0 18.333 d 25.667 cd 1.700 de 1.566 f 
      

Control (inoculated) - 12.000 f 22.000 ef 0.322 g 0.766 g 

Control (un-inoculated) - 27.667 a 30.000 a 2.300 a 2.650 a 

LSD (P=0.05) - 2.448 2.959 0.166 0.145 
 
 
 

 
 
Figure 4. Effect of different neem products (root injected) on growth of shisham seedlings inoculated with F. solani; 
A neem oil; B neem seed decoction; C neem seed without coat; D neem seed coat; E neem leaf extract; F control 
(inoculated); G control (un-inoculated). 

 
 

 

(20.333 and 26.000 cm) and neem leaf extract (18.333 
and 25.667 cm) as compared to untreated and inoculated 
seedlings 12.000 and 22.000 cm), respectively (Table 3).  
There was significant increase in root and shoot weight 
when neem oil applied at root zone of the seedlings 
(2.100 and 2.510 g), (Figure 4) followed by neem seed 
decoction (1.900 and 2.300 g), neem seed without coat 
(1.800 and 1.833 g), neem seed coat (1.700 and 1.733 g) 

and neem leaf extract (1.700 and 1.566 g) as compared 
to untreated and inoculated seedlings (0.322 and 0.766 
g), respectively (Table 3).  
 
 
Effect on disease development 
 
Neem  products  applied  as  spray  and  injected  at  root 
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Table 4. Effect of neem products on percent infection on shisham seedling inoculated with Fusarium solani.  
 

Treatment Dose (ml)/ plant 

Infection (%) after Reduction 
(%) over 
control 

Spray 
Reduction (%) over control 

Injected 

Stem inoculation Soil inoculation 

Neem oil  15.0 12.00 e 85.00 22.00 d 63.33 

Neem seed decoction 15.0 17.00 de 81.25 32.00 cd 46.66 

Neem seed without coat  15.0 22.00 d 72.50 37.00 c 38.33 

Neem seed coat   15.0 32.00 c 60.22 48.00 b 20.00 

Neem leaf extract 15.0 46.00 b 42.50 51.00 ab 15.00 

Control  - 80.00 a - 60.00 a - 

LSD (P=0.05)  5.898 - 10.111 - 

 
 
 
zone of shisham seedling significantly decreased disease 
infection (12.00 and 22.00%), with overall percent 
decreased in disease intensity (85.00 and 63.33%), 
(Table 4), followed by neem seed decoction (17.00 and 
32.00%), with reduction in intensity of disease (81.25 and 
46.66%), neem seed without coat (22.00 and 37.00%), 
with decrease in disease intensity (72.50 and 38.33%) 
and neem leaf extract (46.00 and 51.00%), with reduction 
in disease infection (46.00 and 15.00 %) over untreated 
control (80.00 and 60.00%), respectively (Table 4). 
 
 
DISCUSSION 
 
F. solani is one of the most common and destructive 
pathogen of shisham and so far no control practices have 
been found to manage the shisham dieback efficiently. 
Though, a number of chemical compounds have been 
introduced in recent years to overcome this soil-born 
pathogen, but due to certain limitations including 
environmental pollution, mutagenic deterioration and 
ecotoxicological effects, no one could be known as ideal 
for effective and safe management of shisham dieback. 
Feeling the gravity of scenario, a rapid upsurge for the 
development of bio-control agents has been observed in 
recent years to manage the harmless decline of shisham 
trees. Several studies have pointed out the potential of 
neem (A. indica) tree to control plant pathogenic fungi 
that could be listed it as top fungicide and harmless bio-
control agent (Abbasi et al., 2003; Akhtar and Mahmood, 
1995; Amadioha, 2000; Dubey et al., 2009). In present 
study, we examined the five neem products that is, neem 
oil, neem seed decoction, neem seed without coat, neem 
seed coat and neem leaf extract against F. solani to 
manage field decline of shisham.  

We observed the great potential of all neem products to 
inhibit the growth of F. solani at seedling stages of 
shisham. These observations are in accordance with 
Mamatha and Ravishankar (2005), who reported that A. 
indica could effectively inhibit the mycelial growth of F. 
solani. However, 15% neem oil concentration was most 

effective at almost growth stages of shisham seedling 
studied, which are in agreement with previous studies, 
like Locke (1995) reported that 2 to 10% neem oil has 
been completely controlled A. alternata, A. niger and F. 
oxysporum in the field. Kazmi et al. (1995) reported that 
0.1% neem oil showed significant control in the growth of 
M. phaseolina, R. solani and F. moniliforme. Niaz and 
Kazmi (2005) were also reported that 0.025% neem oil 
was quite effective against Aspergillus species. Although, 
the effective dosage of neem oil reported in these studies 
is quite lower than observed in our study (15%). This 
might be due to individual response of different fungi for 
minimum inhibitory concentration (MIC) and that high 
MIC was required to control F. solani.  

However, this is the first report on comparative efficacy 
of different neem products used to control shisham 
dieback caused by F. solani. The greatest augmentation 
in seedling growth of inoculated shisham was measured 
at 15% concentration of neem oil extract followed by 
neem seed decoction, neem seed without coat, neem 
seed coat and neem leaf extract in all types of 
applications. Several reports have been made on the 
fungicidal properties of neem (Khan et al., 1973; Singh et 
al., 1980; Kazmi et al., 1995; Singh and Prithiviraj, 1997; 
Govindachari et al., 1998; Paul and Sharma, 2002; 
Agbenin et al., 2004). Joseph et al. (2008) found A. indica 
extract (20% concentration) as most effective among five 
plant extracts, for to control Fusarium wilt followed by 
Rheum emodi, Eucalyptus globulus, Artemisia annua and 
Ocimum sanctum. Singh et al. (1980) reported the 
inhibitory effect of aqueous extracts of several parts of 
neem that is, leaf, trunk, bark, fruit pulp and oil against 
the four soil-borne pathogen isolated in gram and neem 
oil was found most effective to inhibit the growth of all 
tested fungi. Similarly, Dubey et al. (2009) also found that 
different extracts of neem plant parts including leaf, bark, 
oil cake and neem oil against mycelial growth of M. 
phaseolina isolated from charcoal rot of soybean, with 
highest effectiveness by 10% oil cake.  

Furthermore, all neem seed products also provided 
effective control of the seedling stage of shisham  caused 
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by F. solani, which are in agreement with Agbenin and 
Marley (2006), who reported that the dry neem seed 
extract completely suppressed the mycelial growth of F. 
oxysporum at all concentrations, while extracts of fresh 
neem leaves reduced mycelial growth of fungus with 
increasing concentrations. Agbenin et al. (2004) also 
found that tomato seed treated with 2 g neem seed 
powder significantly reduced the disease severity of 
Fusarium wilt and root-knot nematode. Likewise, Kimaru1 
et al. (2004)  reported the three doses (1.75, 3.5 and 7 g) 
of Neem Kernel Cake Powder (NKCP) used as soil 
amendment, that significantly suppressed the growth of 
F. oxysporum in tomato plants, while 7 g  NKCP gave 
best performance against the pathogen. Although our 
result of neem leaf extract showed least effective control 
of F. solani compared to all neem products. However, in 
some other studies it has been reported very effective 
against plant pathogens other than F. solani. Paul and 
Sharma (2002) observed the aqueous leaf extract (1:10, 
1:100 dilution) of A. indica as effective control of the leaf 
stripe disease of barley caused by Drechslera graminea. 
While, in another study, 1:2 dilution of neem leaf extract 
found very effective against the Alternaria leaf spot 
pathogen (Alternaria sesami) of sesame plants (Guleria 
and Kumar, 2006). Similarly, Mondali et al. (2009) 
reported that different aged neem leaf extracts could 
significantly inhibit the radial growth of Aspergillus and 
Rhizopus. It is evident from the results that all the neem 
products comparatively gave better results. Nevertheless, 
neem oil, neem seed decoction and neem seed without 
coat also decreased percent disease intensity as com-
pared to neem leaf extract and over untreated control.  

In conclusion, the results of the present studies would 
suggest that use of neem extracts holds promise control 
of shisham dieback as compared to fungicides which are 
costly and hazardous.  
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