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ABSTRACT 
Onion is one of the most important commercial vegetable crops grown in Pakistan. It is valued for its distinct pungent 
flavor and is an essential ingredient for the cooking in many regions. In this study, seed born fungus was detected 
from infected onion seeds by using blotter paper method and agar plate method. Seed born fungus was detected 
by using different fungus detecting methods, consequence of seed born fungus on seed sprouting and integrated 
management of seed born mycoflora by different chemicals and plant extracts. During the evaluation of detection 
methods, the fungus incidence was observed at higher level in PDA method as compared to Blotter paper method. 
Seed treated with Hombre gave maximum seed germination and minimum recovery of fungi as compared to control 
germination and other treated seeds. While the seeds sown without treatment of any fungicide suspension showed 
the lowest germination. In study onion seeds were also treated with different plant extracts e.g. garlic, neem and 
Safeda. The maximum seed germination was observed in case of neem treated seeds. Other plant extract garlic and 
Safeda showed intermediate growth. 
Keys words: Onion, seed borne fungus, plant extracts 
_____________________________________________________________________________________________ 

Introduction 
Onion scientifically known as Allium cepa L. is important bulb crop commercially cultivated throughout the world, 
belongs to genus Allium and is member of family Alliaceae (Hanelt, 1990). It is cultivated for the consumption both 
in mature bulbs and in the green state as well. Onion is vital profit-making vegetable crop cultivated in Pakistan and 
it is thought to be native to Mediterranean and south west Asia (Wani and Nisa, 2011). Total area under onion 
cultivation is 1.64 million hectares of the world while total onion yield is 86.34 million tones (FAO, 2011). Area in 
Pakistan under onion cultivation is about 143.7 thousand hectares and production is about 1892 thousand tons in 
the year 2010-11 (FAO, 2011). It is very important vegetable crops grown commercially in Pakistan. Its value is 
because of its distinct sharp taste and is important ingredient for cooking in various regions. Quality and yield of dry 
bulbs might be influenced by growing environment and cultural practices. Hence, research in country was focused 
mainly on identification of superior onion cultivars and adopting upgraded management practices for healthier yield, 
and cultural practices like plant to plant spacing to control yield, shape and bulb size (Geremew et al., 2010). Better 
control and higher yield of under or over bulb size might be obtained by growing plants at optimum density. As 
population density increased, bulb neck diameter, mean plant height and bulb weight decreased.  Whole bulb yield 
may increase with the increase in population density (Kantona et al., 2003). Onions can also be considered an 
excellent source of natural additives for retarding food deterioration (Uzeh et al., 2009). The crop is attacked by 
many fungal, bacterial pathogens, viruses and nematodes. The prevalence of pathogens depends on seasons, variety 
and region. Many fungal pathogens have been reported causing foliar and bulb diseases of onion. Soil-borne fungal 
diseases such as Purple blotch (Alternaria porri), leaf blight (Alternaria alternata), Damping off (Pythium spp., 
Rhizoctonia solani), twister (Colletorichum gloeospoiriodes; Gibberilla moniformis), leaf blight (Stemphylium 
vesicarium), smut (Urocystis cepulae), anthracnose (Colletotrichum spp.) etc. challenge sustainable onion production 
and storage in a wide range of agro-ecologies (Alberto, 2014). These diseases drastically reduce onion productivity, 
quality and yield.  Fungal pathogens like Aspergillus niger, Fusarium oxysporum, A. flavus, Alternaria porri and 
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Penicillium spp. are responsible for onion seed infection. These pathogens are frequently transmitted through onion 
seeds (Fakir 1998). Aspergillus spp. Penicillium spp. and Fusarium spp. can cause losses of quality of onion seeds in 
storage (Gupta et al., 1984). Seed-borne fungi affect adversely stored seeds. They bring down discoloration of seeds, 
germ inability, accumulate toxins, results loss in weight and enhance biochemical changes (Neergaard 1979).  

The disease Purple blotch, caused by A. porri, is utmost damaging diseases which is limited to genus Allium 
and is extensive in various regions of the world (Cramer 2000). In foliar production much reduction is caused by 
purple blotch (Utikar and Padule 1980) and in bulb yield (Gupta and Pathak 1988). As compare to bulb crop, disease 
is more severe on the seed crop and sometime cause 100% onion seed production loss (Schwartz 2004). Ko et al., 
(2002) identified that the black mould is major rot disease for stored onions under ambient temperatures. 
 Botrytis sp. causes onion neck rot disease and F. oxysporum is known to cause basal plate rot and might be 
spread to onion sets from seeds (Koycu and Ozer, 1997). Suheri and Price (2000) have identified that purple blotch 
of onion is caused by Alternaria porri worldwide. 
 Onion black mold rot disease is the most destructive disease of storages and in the field (Wani and Taskeen, 
2011). Rajam (1992) reported that among the post-harvest diseases of onion, black mold rot caused by Aspergillus 
niger was the predominant one. Contaminated seeds or soil are the source of pathogen transmission. The infection 
normally starts at germination stage of onion seeds and can remain during storage (Koycu and Ozer, 1997). Visible 
symptoms are not reported on sets that develop from seeds which are infected with pathogen due to latent infection 
(Ozer and Koycu, 1997), although visual internal and external symptoms of the disease black mold occur on infected 
bulbs (Sinclair and Letham, 1996). Fungal pathogens are mostly controlled by chemical compounds (Mathur et al., 
2007). These synthesized pesticides cause contamination and disturb the micro biotic balance in soil. In natural 
conditions, microbes interact with each other with competition and hyper parasitism, checking the growth and 
reproduction of several other harmful plant pathogens and maintain ecological balance. Neem oil extract was found 
effective to reduce colony diameter, dry weight and soprulation of Fusarium oxysporum. The extract inhibited the 
production of fusaric acid, involved in the disease development (Govindachari et al., 1998). Application of bio-agents, 
Bacillus subtilis, Pseudomonas fluorescens and Trichoderma harzianum exhibited highest reduction in disease 
severity (Hussein et al., 2007).  
The main objectives of my research are to record and observe onion seed mycoflora, stored under different 
conditions and to check various seed treatment fungicides effectiveness. Objectives were achieved through methods 
given below. 
1. Seed samples were collected from seed trading market of Faisalabad and Institute of Horticultural Sciences. 
2. Identification of seed associated fungi by Agar Plate and Blotter Paper methods. 
3. Effect of isolated fungi on seedling health and seed germination.  
4. Plant extracts and chemicals were used for seed treatment and management of seed borne fungi. 

MATERIALS AND METHODS 
The current research project deals with the fungi associated with onion seeds in seed health testing Lab. Department 
of Plant Pathology, UAF.  

Seed Testing:   
 Apparently healthy seeds samples of five onion varieties Phulkara, Desi red, Early red, Robina and Dark Red 
were collected from grain market Faisalabad.  

Collected healthy samples were subjected to initial determination of seed-borne fungi by Agar plate and 
Standard Blotter Method (Quenton et al., 2003). 

Fungi Identification: -  
Different fungi were isolated, identified and purified, via fungal growth pattern, colony color and sporulation type 
and with the help of literature (Sutton, 1980, Booth, 1971). Fungi were identified on the basis of spore morphology 
and colony characters (Barnett and Hunter, 1972) and Demataceous hyphomycetes (Ellis, 1971). Fungi were isolated 
and culture was identified with the help of available literature. Single spore technique was used for purification of 
isolated fungi (Tuite, 1969). To identify maximum fungi from crop and fennel seeds following 2 methods were used. 
1. PDA method with potato dextrose agar 
2. Standard Blotter Method 
Fungicides in vitro evaluation  
All fungicides were prepared at 10% concentrations. Seed dressing fungicides were used in concentrations. Polluted 
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seeds were immersed in fungicide solutions for 2 hours in the conical flask. After treatment seed were plated @ 10 
seeds on each plate on 2 layers of moist blotter in 9cm glass Petri plates. Then plates were incubated at 25±1°C in 
alternate cycle of twelve hours light and darkness for 8 days (Nene and Thapliyal, 1973). Untreated samples served 
as control. For each treatment 3 replications were maintained. Fungal colony growth was studied after 7 days of 
incubation to detect fungi by the reference Booth (1971), Barnet & Hunter (1972), Nelson et al., (1983) and Ellis 
(1971).  
Plant extracts evaluation: - This study was conducted to determine efficacy of various plant extracts in removing 
seed borne inoculum of contaminated seed samples. Initially plants extracts were tested in in-vitro conditions by 
using rolled towel method and poison food technique and excellent component along with bio-agent was tried in 
integrated management in field conditions. For extraction commonly available plants were collected and used. For 
grinding fresh leaves in blender distilled water was used. Then through double-layered muslin cloth extract was 
filtered. Extracts were tried at the concentrations of 10 % for treatment of seeds, prepared by dilution of stock 
extract in distilled water. 
Cold aqueous extract preparation: Plant materials were collected and then washed with tap water first and then 
with distilled water. 100g fresh sample was crushed in a surface sterilized pestle and mortar with adding 100 ml 
sterile water (1:1 w/v). Then extract was filtered via two layers of muslin cloth. Obtained filtrate was then used as 
stock solution. Poisoned food technique was used to study antifungal mechanism of plant extracts (Nene and 
Thapliyal, 1973). 5- and 10-ml stock solution was mixed with 90 and 95 ml of sterilized molten PDA medium 
correspondingly so as to get 5 and 10 % concentration. Medium was shaken for mixing of extract. 20 ml medium 
was placed into sterile Petri plates. A disc of 5mm size was obtained from tip of the actively growing area of mycelium 
which was placed on the center of each petri plate with the help of sterile cork-borer. By growth of pathogen on 
PDA plates controls were maintained. Every treatment was 3 times replicated and plates were incubated at 25±2°C 
till the control plates reached at radial growth of 90 mm. Percent inhibition was calculated over control according 
to formula given by Vincent (1947). 
 
Percent incidence (%) = No. of infested seeds × 100  

Total No. of seeds plated  

 STATISTICAL ANALYSIS 
The experiment was carried out under complete randomized design (CRD) in vitro and randomized complete block 
design (RCBD) in vivo, statistical analysis was performed using standard analysis of variance (ANOVA). Standard error 
of means (SEM) and Means were calculated and statistical significance between the mean values was assessed by 
using Least Significant Difference (Steel et al., 1997). 
Results and discussion 
This research work was conducted in Seed Health Testing Laboratory, Department of Plant Pathology, U.A.F. during 
the year 2017-18 to assess association of various seed-borne fungi of onion seeds. Total ten seed samples were 
assessed through Blotter Paper and PDA method for isolation and detection of seed associated fungi. Through these 
trials’ genera of Aspergillus flavus, Aspergillus niger, Fusarium oxysporum, Alternaria porri and Botrytis spp. were 
isolated in different percentage (Fig. 1, 2 and 3). The data about various experiments were analyzed and collected 
about which results are given below (Table 1). 
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Fig.1 Growth of different fungi on seeds plated         Fig.2 Growth of F. oxysporum on seeds plated on blotter paper 
on blotter papers  
 
 
 

 
  
 

 
 
 

 
Fig.3 Growth of A. flavus on seeds plated on blotter paper 

Table 1 (a): Analysis of Variance for detection of seed-borne fungi through blotter paper and agar plate method 
from onion variety Phulkara.   

Table 1 (b): Comparison of mean value for detection of fungi through blotter paper and agar plate method.  

Factors 
Fungal incidence (%) 

Fungi (F) 

A. porri 23.54 A 

A. niger 21.51 B 

A. flavus 15.36 C 

F. oxysporum 7.46 D 

Botrytis spp. 5.66 E 

Methods (M)  

PDA 15.94 A 

Blotter Paper 13.47 B 

LSD (p ≤ 0.05)  

F *** 

M *** 

F × M *** 

All mean sharing similar letter are not significant at p ≤ 0.05 
*** = Highly significant 
** = Significant 

During the evaluation of detection methods, the fungus incidence was observed at higher level 
in PDA method (15.94%) as compared to Blotter paper method (13.47%) Table 1 shows that maximum 
fungal incidence was observed in case of PDA method as compared to blotter paper method. Alternaria 
porri showed maximum incidence while Botrytis spp. exhibited minimum incidence. 

 

Source DF SS MS F P 

Fungus 4 1554.89 388.722 319497 0.0000 

Method 1 45.78 45.781 37628.6 0.0000 

Fungus×Method 4 3.71 0.927 761.53 0.0000 

Error 20 0.02 0.001   

Total 29 1604.40    
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Figure 3. Graphical representation of mean values of for detection of seed-borne fungi through blotter paper and 
agar plate method from onion variety Phulkara.  
 
Table 2 (a): Analysis of Variance for detection of seed-borne fungi through blotter paper and agar plate method 
from onion variety Desi Red.   

Source DF SS MS F P 

Fungus 4 1366.59 341.647 280806 0.0000 

Method 1 45.78 45.781 37628.6 0.0000 

Fungus × Method 4 3.71 0.927 761.53 0.0000 

Error 20 0.02 0.001   

Total 29 1416.10    

 
Table 2 (b): Comparison of mean value for detection of seed-borne fungi through blotter paper and agar plate 
method.  

Factors 
Fungal incidence (%) 

Fungi (F) 

A. porri 21.54 A 

A. niger 19.51 B 

A. flavus 13.36 C 

F. oxysporum 6.46 D 

Botrytis spp. 4.66 E 

Methods (M)  

PDA 14.34 A 

Blotter Paper 11.87 B 

LSD (p ≤ 0.05)  

F *** 

M *** 

F×M *** 

 
During the evaluation of detection methods, the fungus incidence was observed at higher level 

in PDA method (14.34%) as compared to Blotter paper method (11.87%) Table 2 shows that maximum 
fungal incidence was observed in case of PDA method as compared to blotter paper method. Alternaria    
porri showed maximum incidence while Botrytis spp. exhibited minimum incidence.
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Fig. 4. Graphical representation of mean values of for detection of seed-borne fungi through blotter paper and agar 
plate method from onion variety Desi Red.  
Table 3 (a): Analysis of Variance for detection of seed-borne fungi through blotter paper and agar plate method 
from onion variety Early Red.   

Source DF SS MS F P 

Fungus 4 840.071 210.018 5355.32 0.0000 

Method 1 56.197 56.197 1433.00 0.0000 

Fungus × Method 4 8.493 2.123 54.14 0.0000 

Error 20 0.784 0.039   

Total 29 905.546    

 
Table 3(b)Comparison of mean value for detection of seed-borne fungi through blotter paper and agar plate method  

 

Factors 
Fungal incidence (%) 

Fungi (F) 

A. porri 17.54 A 

A. niger 15.51 B 

A. flavus 11.36 C 

F. oxysporum 5.96 D 

Botrytis spp. 3.82 E 

Methods (M)  

PDA 12.21 A 

Blotter Paper 9.47 B 

LSD (p ≤ 0.05)  

F *** 

M *** 

F×M *** 
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During the evaluation of detection methods, the fungus incidence was observed at higher level in PDA method 

(12.21%) as compared to Blotter paper method (9.47%) Table 3 shows that maximum fungal incidence was observed in 
case of PDA method as compared to blotter paper method. Alternaria porri showed maximum incidence while Botrytis 
spp. exhibited minimum incidence.    

 
 

Fig. 5. Graphical representation of mean values of for detection of seed-borne fungi through blotter paper and agar 
plate method from onion variety Early Red.  
Table 4 (a) Analysis of Variance for detection of seed-borne fungi through blotter paper and agar plate method from 
onion variety Robina.   

Source DF SS MS F P 

Fungus 4 386.671 96.6678 1377.88 0.0000 

Method 1 17.772 17.7716 253.31 0.0000 

Fungus × Method 4 5.469 1.3673 19.49 0.0000 

Error 20 1.403 0.0702   

Total 29 411.315    

Grand Mean 5.3263    CV 4.97 
Table 4 (b) Comparison of mean value for detection of seed-borne fungi through blotter paper and agar plate 
method. 

Factors 
Fungal incidence (%) 

Fungi (F) 

A. porri 11.36 A 

A. niger 7.13 B 

A. flavus 4.32 C 

F. oxysporum 2.32 D 

Botrytis spp. 1.48 E 

Methods (M)  

PDA 6.09 A 

Blotter Paper 4.55 B 
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LSD (p ≤ 0.05)  

F *** 

M *** 

F×M *** 

 
During the evaluation of detection methods, the fungus incidence was observed at higher level in PDA method (6.09%) 
as compared to Blotter paper method (4.55%) Table 4 shows that maximum fungal incidence was observed in case of 
PDA method as compared to blotter paper method. Alternaria porri showed maximum incidence while Botrytis spp. 
exhibited minimum incidenc Fig.6. Graphical representation of mean values of for detection of seed-borne fungi 
through blotter paper and agar plate method from onion variety Robina. 

Table 
5 (a):  
 
 

Analysis of Variance for detection of seed-borne fungi through blotter paper and agar plate method from onion 
variety Dark Red.   

Source DF SS MS F P 

Fungus 4 42.4532 10.6133 14538.8 0.0000 

Method 1 5.8344 5.8344 7992.37 0.0000 

Fungus × Method 4 2.9845 0.7461 1022.08 0.0000 

Error 20 0.0146 0.0007   

Total 29 51.2867    
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Table 5 (b): Comparison of mean value for detection of seed-borne fungi through blotter paper and agar plate 
method.   

Factors 
Fungal incidence (%) 

Fungi (F) 

A. porri 4.00 A 

A. niger 2.29 B 

A. flavus 1.50 C 

F. oxysporum 0.99 D 

Botrytis spp. 0.67 E 

Methods (M)  

PDA 2.33 A 

Blotter Paper 1.45 B 

LSD (p ≤ 0.05)  

F *** 

M *** 

F×M *** 

During evaluation of detection methods, the fungus incidence was observed at higher level in PDA method 
(2.33%) as compared to Blotter paper method (1.45%) Table 5 shows that maximum fungal incidence was observed in 
case of PDA method as compared to blotter paper method. Alternaria porri showed maximum incidence while Botrytis 
spp. minimum incidence. 

 

 
 

Fig.7. Graphical representation of mean values of for detection of seed-borne fungi through blotter paper and agar 
plate method from onion variety Dark Red. 
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Table 6 (a): Analysis of Variance for seed germination after treatment with fungicides.  

Source DF SS MS F P 

Fungicide 4 4967.6 1241.89 376.96 0.0000 

Fungus 4 2659.1 664.76 201.78 0.0000 

Fungicide × Fungus 16 3282.6 205.16 62.27 0.0000 

Error 50 164.7 3.29   

Total 74 11073.9    

Table 6 (b): Comparison of mean values for seed germination after treatment with fungicides.  

Factors 
Germination (%) 

Fungicide (F) 

Mancozeb 70.85 D 

Allite 75.90 C 

Hombre 87.69 A 

Curzate 80.36 B 

Control 63.78 E 

Fungi (Fu)  

A. porri 78.49 B 

A. niger 83.34 A 

A. flavus 77.50 B 

F. oxysporum 73.75 C 

Botrytis spp. 65.50 D 

LSD (p ≤ 0.05)  

F *** 

Fu *** 

F × Fu *** 

Table show that maximum seed germination (87.69%) was observed in case of Hombre treated seeds. The seeds sown 
without any fungicides suspension treatment and infested only with fungal isolates showed lowest germination 
(67.78%). Other fungicides Mancozeb (70.85%), Allite (75.90%) and Curzate (80.36%) showed intermediate growth. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.8. Graphical representation of Comparison of mean values for seed germination after treatment with fungicides. 
Table 7 (a): Analysis of Variance for recovery of fungus after treatment with fungicides.  
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Source DF SS MS F P 

Fungicide 4 7135.6 1783.89 998282 0.0000 

Fungus 4 10401.4 2600.35 1455182 0.0000 

Fungicide × Fungus 16 4672.9 292.054 163436 0.0000 

Error 50 0.1 0.00179   

Total 74 22209.9    

 
       Table 7 (b): Comparison of mean values for recovery of fungus after treatment with fungicides.  

Factors 
Fungal Recovery (%) 

Fungicide (F) 

Hombre 38.90 D 

Curzate 45.51 B 

Allite 43.62 C 

Mancozeb 45.52 B 

Control 67.01 A 

Fungi (Fu)  

A. porri 53.99 C 

A. niger 61.52 A 

A. flavus 57.03 B 

F. oxysporum 35.00 D 

Botrytis spp. 33.03 E 

LSD (p ≤ 0.05)  

F *** 

Fu *** 

F × Fu *** 

Table show  the maximum recovery of fungus (67.01%) was observed in case of control. The lowest recovery of fungus 
observed in case of hombre treated seeds (38.90%). While Curzate and Mancozeb both chemical shows approximately 
same result (45.51and 45.52%). 
 

 
Fig. 9. Graphical representation of Comparison of mean values for fungal recovery after treatment with fungicides
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Table 8 (a): Analysis of Variance for seed germination after treatment with plant extract.  

Source DF SS MS F P 

Fungus 4 521.19 130.297 329865 0.0000 

PE 3 2226.65 742.216 1879027 0.0000 

Fungus × PE 12 663.91 55.3261 140066 0.0000 

Error 40 0.02 3.950×10-04   

Total 59 3411.76    

Table 8 (b): Comparison of mean values for seed germination after treatment with plant extract. 

Factors 
Germination (%) 

Plant Extracts (PE) 

Garlic 57.06 C 

Safeda 59.65 B 

Neem 69.17 A 

Control 52.50 D 

Fungi (Fu)  

A. porri 57.38 D 

A. niger 64.06 A 

A. flavus 60.25 C 

F. oxysporum 60.78 B 

Botrytis spp. 55.50 E 

LSD (p ≤ 0.05)  

PE *** 

Fu *** 

PE × Fu *** 

  Table show that maximum seed germination (69.17%) was observed in case of neem treated seeds. The seeds 
sown without any fungicides suspension treatment and infested only with the fungal isolates showed the minimum 
germination (52.50%). Other plant extract garlic (57.06%) and Safeda (59.65%) showed intermediate growth. 

 

 
Fig.10. Graphical representation of Comparison of mean values for seed germination after treatment with plant 
extract. 
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Table 9 (a): Analysis of Variance for recovery of fungus after treatment with plant extract.  

Source DF SS MS F P 

Fungus 4 552.83 138.209 278272 0.0000 

PE 3 1627.91 542.636 1092556 0.0000 

Fungus × PE 12 428.52 35.7097 71898.8 0.0000 

Error 40 0.02 4.967×10-04   

Total 59 2609.28    

Table 9 (b): Comparison of mean values for fungal recovery after treatment with plant extract. 

 
Table show  the maximum recovery of fungus (78.40%) was observed in case of control. The lowest recovery of fungus 
observed in case of neem (66.98%). While Safeda and Garlic showed intermediate effect with fungal recovery (67.52 
and 76.80 %).   

 
Fig. 11. Graphical representation of Comparison of mean values for fungal recovery after treatment with plant extract.  
Discussion                                                                                                                          

In present study the dominant isolated fungi were A. porri, A. niger, A. flavus, F. oxysporum, Botrytis spp. from 
seed of different varieties of onions. These findings are in conformity with that of Shehu and Muhammad (2011) he also 
isolated above 5 fungi species from rotten bulbs of onion in addition to A. fumigatus. Seed-borne infections are only 

0

20

40

60

80

100

A. porri A. niger A. flavus F. oxysporum Botrytis spp.

R
ec

o
v
er

y 
(%

)

Fungi

Hombre Curzate Allite Mancozeb Control

Factors 
Fungal Recovery (%) 

Plant Extracts (PE) 
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related if infected seeds transmit and germinate the pathogens to plant that acts as primary source of disease in crops 
(Neergaard, 1979). However, few fungi are pathogens of known onion diseases. For example, A. niger, in extreme cases, 
inhibit root and shoot development because of pre-emergence damping-off (Gupta and Mehra, 1984). Gupta et al., 
(2012) has already reported same findings where they describe that Carbendazim (Bavistin) was the best seed dresser 
against seed-borne A. niger followed by Thiram in improving vigour index and seed germination of onion. Various 
workers have also been reported that seeds treated with fungicides significantly increasing the percent germination and 
vigour index of seeds by reducing the percent mortality (Akgul et al., (2011) and Rohats (2014). The findings of Boff et 
al., (1995) also confirmed that Trichoderma spp. as biological control agent against seed-born Fusarium oxysporum of 
onion controlling seed-born fungus.  

In present study onion seeds are also treated with different plant extracts e.g. garlic, neem, safeda are used, 
maximum seed germination (69.17%) was observed in case of neem treated seeds. Other plant extract garlic (57.06%) 
and Safeda (59.65%) showed intermediate growth. The similar results are also noted by Solanke et al., (2011) in chilli 
and neem. This also corroborates the findings of Kumar et al., (2012) who tested different plant extracts on solid and 
liquid media against Alternaria spp. and reported that A. sativum L. was found to be most effective. The Bishkatali 
(Polygonum hydropiper L.), Garlic (A. sativum), Neem (Azadirachta indica) and Ginger (Zingiber officinale) extracts were 
effective against Alternaria spp. (Rehman et al., 1999).  
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