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ABSTRACT
Coriander is one of the most important economic crops in Pakistan. Coriander seeds are sensitive and are susceptible
to rot, decay and degradation by mycoflora, insects and other organisms, thereby reducing the quality of crop seeds.
Four samples of coriander seeds were collected from four different regions in Faisalabad and Rahim Khan Khan.
Faisalabad, Samandari, Rahim Yar Khan and Khan Pur. These samples were brought to the Seed Testing Laboratory,
Department of Plant Pathology, University of Agriculture, Faisalabad. The samples were stored in polythene bags in
the refrigerator at 4 °C, until the seeds were inserted into the relevant studies. These samples were examined using
the standard blotter paper method as well as the mean PDA method to assess the level of infection associated with
the fungal. The isolated mycoflora was Aspergillus flavus, Aspergillus niger, Alternaria alternate, Penicillium spp. And
Botrytis spp. Highly fungal incidence was observed in case of PDA method as compared to blotter paper method in
seeds collected from R.Y. Khan. Aspergillus flavus detected at maximum level (41.85%) of incidence while Penicillium
spp. exhibited minimum (28.53%) level of incidence. Highly fungal incidence was observed in case of PDA method
as compared to blotter paper method in seeds collected from Khan pur. Aspergillus flavus detected at maximum
level (39.43%) of incidence while Botrytis spp. exhibited minimum (26.20%) level of incidence. Highly fungal
incidence was observed in case of PDA method as compared to blotter paper method in seeds collected from
Faisalabad. Aspergillus flavus detected at maximum level (36.78%) of incidence while Botrytis spp. exhibited
101 | P a g e

© 2019 RnD Journals. All Rights Reserved. www.rndjournals.com | OPEN ACCESS
Khan et al., 2019 The. Int. J. Biol. Res. 2019

minimum (22.73) level of incidence. Highly fungal incidence was observed in case of PDA method as compared to
blotter paper method in seeds collected from Sumandri. Aspergillus flavus detected at maximum level (39.03%) of
incidence while Botrytis spp. exhibited minimum (21.32) level of incidence. Highly seed germination (87.38 %) was
observed in case of Aliette treated seeds. Raydar also show approximately same result (82.60) as of Aliette while
the seeds sown without treatment of any fungicides suspension and infested only with fungal isolates showed the
lowest germination (64.16). Highly recovery of fungus (63.62%) was observed in case of control or non-treated
seeds. The lowest recovery of fungus observed in case of Aliette treated seeds (51.12%). While Matalyxal and
Mancozeb both chemical show approximately same result (60.62%, 60.36%) but better than of control. Highly seed
germination (57.08 %) was observed in case of neem treated seeds. Garlic also show approximately same result
(82.60) as of Neem while the seeds sown without treatment of any Plant extract suspension and infested only with
fungal isolates showed the lowest germination (45.67%). Highly recovery of fungus (52.40%) was observed in case
of control or non-treated seeds. The lowest recovery of fungus observed in case of Ginger treated seeds (42.56%).
While Garlic and onion both chemical show approximately same result (51.15%, 49.79%) but better than of control.
Key words: Coriandrum sativum L., mycoflora, fungicides, plant extracts
INTRODUCTION
The largest producer of coriander in the world is India, where it is used as curry powder material in several recipes
(Coskuner and Karababa, 2007). The wide cultivation of this plant is mainly for its seed production which can be
used as spice and essential oil. The ground or whole seed used as preserving spices in many food items and also
used in many bakery products like breads, cakes, pastries, frozen dairy desserts, alcoholic beverages, pudding and
candies. It also used as flavour enhancer in many profitable food productions mostly to prepare some instant dishes
and soups. Its oil is also a common component in many cosmetic products like lotions, creams, perfumes and
emulsifiers (Coskuner and Karababa, 2007). There are two varieties of coriander is microcarpum DC and vulgare
Alef. Fruit size and oil yield are differ in these varieties (Small, 1997).
Coriander is both perennial and annual herb. It is mostly grown for the extraction of grain and grain essential oil. It
is used as a therapeutic plant (digestive, anti-rheumatic, carminative, depurative, antispasmodic agent and
analgesic) and use as a spice (Bhuiyan et al., 2009). It is spring and autumn season’s crop. In autumn-winter seeding
attained the maximum grain yields under normal environmental conditions (Gujar et al., 2005). During the
vegetation period coriander seed yield is affected by many factors. According to Bhuiyan et al., (2009) coriander
seeds and leaves are mostly used in traditional medicine as a digestive stimulant, an anti-hypertensive and a
cholesterol-lowering agent, it is also used in food preparation (Snigdha and Monika 2013). Pharmaceutical
application of coriander was also revealed hepatoprotective, anticonvulsant and antioxidant activities (Soares et al.,
2012).
Coriander is affected by many diseases like as; stem gall, powdery mildew, wilt and stem rot (Lakra, 2001). From all
the diseases, root rot due to Fusarium Solani is an important issue in India and is one of the most important
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economic barriers on the production of coriander, especially in tropical and subtropical areas all over the world.
The root rot observed in scattered pockets within a field. The natural incidence of root rot was noticed before seed
setting. This disease cause yellowing of leaves followed by discoloration and drying. The tap root of affected plants
showed a reddish brown staining that later becomes larger and darker. The staining was evident on the tap root and
the stem below the soil line without a definite margin or it may appear as streaks extending up to the soil line.
Longitudinal cracks were appeared along with the bark shredding of main root, whereas small and lateral roots were
killed (Jensen et al., 2009). Root system was adversely affected. The attacked plants in most of the cases die within
a very short time. (Madia et al., 1999). The economic losses caused by this disease are mainly due to lower quality
and marketing capacity. Several workers have attempted to control F. solani by use of different systemic fungicides
(Soni and Verma, 2010), contact fungicides (Singh et al., 2000) and fungicides combination (Chavan et al., 2009). The
main objective of this study was to evaluate the different fungicides at different concentrations for their efficacy
against mycelial growth inhibition of F. solani under in vitro condition.
Internally and externally many fungal pathogen established during period of pre-harvest. (Prasad, 1979). Association
of pathogen with seeds mainly through transfer and storage process. Mycoflora of post-harvest and pre-harvest not
only reason for seed deterioration but also make seed unhealthy for human intake (Miller, 1995). In several cases
storage fungi affect the seed qiality by producing poisonous metabolites (Turner, 1971). Wilt disease caused by
Fusarium oxysporum fsp. Coriandrii is an important seed transmitted disease that cause great damage to coriander
and the results is the loss of yield up to 60%. Due to the current growing idea of green safety, the use of biocontrol
mediator on the seed borne pathogens and also to manage wilt disease problem have been greatly adopted by
growers. The strains of fluorescent pseudomonas are used to reduce the Fusarium wilt diseases (Gamliel and Katen,
1993).
Most damaging disease of coriander in India is powdery mildew, caused by Erysiphe polygoni DC (Pillai and Nambiar
1982). Different type of practices of changing production are increase the severity of disease. Due to late maturing
variteties use of high yielding many disease occure. Fungicides is an option for chemical control which is available
to control losses that are caused by powdery mildew (Ali et al. 1999). A few chamical treatments has been used to
control the disease powdery mildew in coriander that was collected from differnet plant extracts and these effects
are mentioned in this paper.
Several fungicides have been used to eliminate the seed borne infection of coriander. The main seed borne
pathogens e.g: Rhiozpus sp., Fusarium sp. Aspergillus sp. Rhizoctonia sp, Curvularia sp. and Alternaria sp., can be
managed by seed treatment of seed with different chemicals like. PCNB, blitox 50, Bavistin, Agrosan GN, Dithane
M-45, Captan, Thiram and.Brassicol (Rai et al., 1997).
Keeping in observation the above facts the main purpose of the study is to record and observe the mycoflora seeds
from the coriander on the stored seeds as well as to verify the effectiveness of many fungicide seed treatment.
MATERIALS AND METHODS
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The study of fungi associated with seeds and field coriander was conducted in the laboratory of seed pathology,
Department of Plant Pathology, University of Agriculture, Faisalabad. To determine the mycoflora associated with
coriander seeds different grain markets and farmers at different localities in Faisalabad, Samundari, Rahim yar khan,
Khan Pur was done. On the basis of visual observations sampling was carried out from unhealthy seed lots. Four
samples of coriander seeds per each locality were collected from different shops (grain market) and farmers of
different localities in district of Faisalabad and Rahim yar khan by following the ISTA rules 1996. Each sample were
properly labelled and sealed in plastic bags and brought to Seed Health Testing Lab of Department of Plant
Pathology.
Collected samples from different localities were examined for the isolation of coriander seed associated pathogen
exclusively mycoflora. Two methods were used according to conditions and requirements of research. From each
locality-wise collected samples, 200 seeds were randomly selected and 100 seeds were plated on PDA medium and
100 on moist blotter paper with ten seeds on a single plate. In both cases all the seeds were plated adopting the
standardized protocols of isolations. After the seeds plated, the plates were placed into the incubator for the growth
of associated organism responsible for the deterioration of vigoe index of coriander seed at the temperature about
25±1 oC. The fungi were isolated, cleared and identified by the color of colony fungus, growth pattern and
propagation type, with the help of available literature (Booth, 1971, Sutton, 1980). The fungi were identified on the
basis of colony and morphological microbial characters (Barnett and Hunter, 1972) and Hermon hyphomycetes (Ellis,
1971). Purified fungi were punctuated using a single spore method (Tuite, 1969).
Purification and preservation of pathogen
Most frequently isolated pathogens were purified and mass cultured on potato dextrose agar (PDA)
and King’s B agar Media. And preserved at 4 ºC in low temperature.
Evaluation of different fungicides as seed treatment materials
All fungicides were prepared at 10% concentration. Prepare all seed fungicide concentrations. Infected seeds were
immersed in a sterilizer solution in a conical flask for 2 hours. All treated seeds were spread on 2 layers of moist
blotter paper in a 9cm glass petri dish, 10 seeds per plate. The plates were incubated for 7 days at 25±1°C with
alternating cycles of 12 hours of light and 12 hours of darkness (Nene and Thapliyal, 1973). Untreated sample was
used as a control. Three repetitions were maintained for each treatment. After 7 days in culture, fungal colony
growth was studied by reference to Barnet & Hunter (1972), Booth (1971), Ellis (1971) and Nelson et al. (1983) for
the identification of fungi.
Evaluation of different plant extracts as seed treatment materials
This study was conducted to understand the efficacy of different plant extracts in eliminating seed carry-in inoculum
from infected seed samples. These plant extracts were initially tested under in vitro conditions using the Poison
Food Technology and Roll Towel methods, and the best components were tried together with biological agents in
the integrated management under field conditions. Ten commonly used plants are collected and used for extraction
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(list attached). Place fresh leaves in a blender with distilled water. The extract was filtered through a double cloth.
The concentration of the extract was 10% for seed treatment, prepared by diluting the extract in distilled water.
Preparation of cold water extract
Fresh plant material was collected and washed first in tap water and then in distilled water. 100 g of fresh sample
was minced and then comminuted in surface-sterilized mortar and pestle by adding 100 ml of sterile water (1:1
w/v). The extract was filtered through two layers of cloth. The resulting filtrate was used as a stock solution.
In order to study the antifungal mechanisms of plant extracts, poisoned food technology was used (Nene and
Thapliyal, 1973). 5 ml and 10 ml stock solutions were mixed with 95 and 90 ml of sterilized molten PDA medium to
obtain 5% and 10% concentrations, respectively. Shake the culture well to evenly mix the extract. Twenty ml of
medium was poured into sterile Petriplates. Mycelia from a 5 mm-sized disk surrounding the actively growing
culture were drilled out of a sterile cork drill and one such disc was placed in the center of each agar plate. Controls
were also maintained by growing pathogens on PDA plates. Each treatment was repeated three times and the plates
were incubated at 25±2° C. until the control plates reached a radial growth of 90 mm. Percentage inhibition of the
control was calculated according to the formula given by Vincent (1947).
Percent incidence (%) = No. of infested seeds × 100
Total No. of seeds plated
STATISTICAL ANALYSIS
This study was designed in Completely Randomized Design (CRD) with two treatments for fungal isolations and six
treatments for management trials. Treatment means were compared by using Dunnett test at 5% level of
significance (Steel et al., 1997).
RESULTS AND DISCUSSION
Survey and sample collection
A survey of different grain markets and farmer of Faisalabad, Samundari, Rahim yar Khan, Khan pur, was undertaken
to collect four samples of stored seed of coriander from each locality that were generally going to be used for sowing
purpose commercially in the next season.
Investigation of associated mycoflora
After incubation of seeds on blotter and PDA media four seed borne fungi such as Aspergillus Niger, Aspergillus
flavus, Penicillium spp., Botrytis spp and Alternaria alternata were detected. These seed borne pathogens were
identified on the basis of standardized protocols.
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Fig 1 Mycoflora appearance on seed
Aspergillus Niger.
Macroscopically, this fungus was identified on the basis of colonies colors like yellow to white hyphae as the culture
became aged it turned to black due to the formation of conidia. The shape of the Conidia heads were bi-seriate and
globose which were wide spherical to globose vesicle. They had wide and large stipe and the stipe are smooth and
colour is slightly brown; Conidia were rough textured, globose and brown.

Fig 2: Pure culture of Aspergillus Niger
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Fig 3: Spores of Aspergillus
Alternaria alternata
Initially colony growth was found hyline to light gray in color as the culture becomes old it turns into gray-brownish
in color. Mycelium was observed as multi-celled, irregularly branched and septate. The observed conidia were
appeared as light olivaceous to dark yellowish brown in color.various shapes of conidia were observed from
obclavate to mostly ellipsoidal, muriform having tapered apex with 1 to 3 longitudinal and 2-10 transverse septa.

Fig 4: Pure culture of Alternaria alternate

Fig 5: Conidia of Alternaria alternate

Aspergillus flavus
Morphological studies of the fungus were done on artificial medium to study its salient features. The colonies were
yellow green with white mycelia at the edges; formed sporulation rings; the conidia were rough; did not produce
exudates and soluble pigments; Reverse colour was cinnamon brown as the culture got old it became green in color.
Colonies were yellow green with finely roughened conidia. The stipe was rough textured and colorless. Conidia were
globose; smooth to finely rough and yellow green colour.
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Fig 6: Pure culture of Aspergillus flavus

Fig 7: Spores of Aspergillus flavus

Assessment of infection level of associated pathogen
As mentioned above there were five pathogens that associated to the coriander seeds in storage conditions. All five
pathogens were categorized under kingdom fungi but in different by genus i.e., Penicillium spp., Botrytis spp,
Aspergillus Niger, Aspergillus flavus and Alternaria alternate. For the assessment of infection level for each of
isolated pathogen the infection frequency of each pathogen was calculated separately for both methods i.e., Blotter
paper and PDA medium.
Table.1 (a). Analysis of Variance Table for detection of fungi through blotter paper and Agar plate methods from
seed sample collected from R.Y.Khan
SOURCE

DF

SS

MS

F

P

Fungus

4

630.56

157.64

53.23

***

Method

1

1838.33

1838.33

620.72

***

Fungus×Method

4

79.33

19.83

6.70

**

Error

20

59.23

2.96

Total

29

2607.45

SOV = Source of variation; DF = Degree of freedom; SS = Sum of square; MSS = Mean sum of square
Table.1 (b). Comparison of mean values for detection of fungi through blotter paper and Agar plate methods
from seed sample collected from R.Y.Khan
Factors
Fungi (F)

Disease incidence (%)

Aspergillus flavus

41.850 A

Aspergillus niger

34.267 C

Penicillium spp.

28.535 E

Alternaria alternate

31.415 D

Botrytis spp.

36.943 B

108 | P a g e

© 2019 RnD Journals. All Rights Reserved. www.rndjournals.com | OPEN ACCESS
Khan et al., 2019 The. Int. J. Biol. Res. 2019

Methods (M)
PDA

42.430 A

Blotter Paper

26.774 B

LSD (p ≤ 0.05)
F

***

M

***

F×M

**

All mean sharing similar letter are not significant at p ≤ 0.05
*** highly significant
** significant
Table 1. (b). Shows that maximum fungal incidence was observed in case of PDA method as compared to blotter
paper method in seeds collected from R.Y. Khan. Aspergillus flavus detected at maximum level (41.85%) of incidence

Disease incidence (%)

while Penicillium spp. exhibited minimum (28.53%) level of incidence.

PDA

60

Blotter paper

50
40
30
20
10

0
Aspergillus flavus

Aspergillus niger

Penicillium spp.
Fungi

Alternaria alternata

Botrytis spp.

Fig. 8. Graphical representation of mean values for detection of fungi through blotter paper and agar plate
methods from seed sample collected from R.Y.Khan.
Table.2. (a) Analysis of Variance for detection of fungi through blotter paper and Agar plate methods from seed
sample collected from Khan Pur.
Source
DF
SS
MS
F
P
Fungus
4
685.76
171.44
99.35
***
Method
1
1734.93
1734.93
1005.38
***
Fungus×Method
4
21.89
5.47
3.17
*
Error
20
34.51
1.73
Total
29
2477.09
Table.2. (b) Comparison of mean values for detection of fungi through blotter paper and Agar plate methods from
seed sample collected from Khan Pur.
Factors
Disease incidence (%)
Fungi (F)
Aspergillus flavus
Aspergillus niger
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Penicillium spp.
Alternaria alternate
Botrytis spp.
Methods (M)

32.183 C
28.965 D
26.202 E

PDA
Blotter Paper

40.210 A
25.001 B

LSD (p ≤ 0.05)
F

***

M

***

F×M

*

All mean sharing similar letter are not significant at p ≤ 0.05
Table 2. (b). Shows that maximum fungal incidence was observed in case of PDA method as compared to blotter
paper method in seeds collected from Khan pur. Aspergillus flavus detected at maximum level (39.43%) of incidence
while Botrytis spp. exhibited minimum (26.20%) level of incidence.

Disease incidence (%)

PDA

Blotter paper

60
40
20

0
Aspergillus flavus

Aspergillus niger

Penicillium spp.
Fungi

Alternaria alternata

Botrytis spp.

Fig. 9. Graphical representation of mean values for detection of fungi through blotter paper and agar plate
methods from seed sample collected from Khan pur.
Table.3. (a). Analysis of Variance for detection of fungi through blotter paper and Agar plate methods from seed
sample collected from Faisalabad.
Source
DF
SS
MS
F
P
Fungus
4
785.74
196.43
94.92
***
Method
1
1908.34
1908.34
922.18
***
Fungus×Method
4
8.89
2.22
1.07
*
Error
20
41.39
2.07
Total
29
2744.36
Table.3. (b). Comparison of mean values for detection of fungi through blotter paper and Agar plate methods
from seed sample collected from Faisalabad.
Factors
Disease incidence (%)
Fungi (F)
Aspergillus flavus
36.783 A
Aspergillus niger
33.678 B
Penicillium spp.
28.950 C
Alternaria alternate
25.698 D
Botrytis spp.
22.738 E
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Methods (M)
PDA
37.545 A
Blotter Paper
21.594 B
LSD (p ≤ 0.05)
F
***
M
***
F×M
*
All mean sharing similar letter are not significant at p ≤ 0.05
Table 3. (b). Shows that maximum fungal incidence was observed in case of PDA method as compared to blotter
paper method in seeds collected from Faisalabad. Aspergillus flavus detected at maximum level (36.78%) of

Disease incidence
(%)

incidence while Botrytis spp. exhibited minimum (22.73) level of incidence.
PDA

60
50
40
30
20
10
0
Aspergillus flavus

Aspergillus niger

Blotter paper

Penicillium spp.
Fungi

Alternaria alternata

Botrytis spp.

Fig.10. Graphical representation of mean values for detection of fungi through blotter paper and agar plate
methods from seed sample collected from Faisalabad.
Table.4. (a). Analysis of Variance for detection of fungi through blotter paper and Agar plate methods from seed
sample collected from Sumandri.
Source
DF
SS
MS
F
P
Fungus
4
1169.89
292.47
169.51
***
Method
1
3055.66
3055.66
1770.94
***
Fungus×Method
4
11.46
2.86
1.66
*
Error
20
34.51
1.73
Total
29
4271.51
Table.4. (b). Comparison of mean values for detection of fungi through blotter paper and Agar plate methods
from seed sample collected from Sumandri.
Factors
Disease incidence (%)
Fungi (F)
Aspergillus flavus
39.033 A
Aspergillus niger
35.028 B
Penicillium spp.
31.083 C
Alternaria alternate
26.365 D
Botrytis spp.
21.322 E
Methods (M)
PDA
40.659 A
Blotter Paper
20.474 B
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LSD (p ≤ 0.05)
F
***
M
***
F×M
*
All mean sharing similar letter are not significant at p ≤ 0.05
Table 4. (b). Shows that maximum fungal incidence was observed in case of PDA method as compared to blotter
paper method in seeds collected from Sumandri. Aspergillus flavus detected at maximum level (39.03%) of incidence
while Botrytis spp. exhibited minimum (21.32) level of incidence.

Disease incidence (%)

PDA

Blotter paper

60
50
40
30
20
10
0
Aspergillus flavus

Aspergillus niger

Penicillium spp.
Fungi

Alternaria alternata

Botrytis spp.

Fig.11. Graphical representation of mean values for detection of fungi through blotter paper and agar plate
methods from seed sample collected from Samundri.
Effect of different fungicides on seed germination
Table.5. (a) Analysis of Variance Table for seed germination after treatment with Fungicides.
Source

DF

SS

MS

F

Fungus

4

75.45

18.86

6.41

Fungicide

4

4749.94

1187.48

403.79

Fungicide×fungus

16

193.15

12.07

4.10

Error

50

147.04

2.94

Total

74

5165.57

P
**
***
**

Table.5. (b) Comparison of mean values for seed germination after treatment with Fungicides.
Factors
Fungicides

Germination (%)

Mancozeb

79.12 C

Aliette

87.38 A

Raydar

82.60 B

Matalyxal

73.98 D

Control

64.16 E
Fungi

Aspergillus flavus
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Aspergillus niger

77.84 AB

Penicillium spp.

77.39 B

Alternaria alternate

77.35 B

Botrytis spp.

75.77 C
LSD (p ≤ 0.05)
Fungicide

***

Fungus

***

Fungicide×Fungus

***

All mean sharing similar letter are not significant at p ≤ 0.05
Table 5. (b) Shows that maximum seed germination (87.38 %) was observed in case of Aliette treated seeds. Raydar
also show approximately same result (82.60) as of Aliette while the seeds sown without treatment of any fungicides

Germination (%)

suspension and infested only with fungal isolates showed the lowest germination (64.16).

Mancozeb

100
90
80
70
60
50
40
30
20
10
0

control

Aspergillus flavus Aspergillus niger

Raydar

Matalyxal

Botrytis spp.
Fungi

Aliette

Penicillium spp.

Alternaria
alternata

Fig 4.12. Garaphical representaion of mean values for seed germination after treatment with Fungicides.
Effect of different fungicides on the recovery of test fungi
For recovery percentage of fungi, dead seedling pieces were plated on PDA for conformation of fungal infestation
and plates were examined under stereoscopic binocular microscope; observations recorded were statistically
analyzed (CRD design).
Table.6. (a). Analysis of Variance Table Recovery of fungus after treatment with Fungicides.
Source

DF

Fungus

4

122.80

30.700

10.23

***

Fungicide

4

1351.24

337.810

112.57

***

16

129.53

8.096

2.70

Fungus×Fungicide
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Error

50

150.04

Total

74

1753.61

3.001

Table.6. (b). Comparison of mean values for Recovery of fungus after treatment with Fungicides.
Factors
Fungicides

Recovery of Fungus (%)

Mancozeb
Aliette
Raydar
Matalyxal
Control

60.367 B
51.122 D
57.311 C
60.626 B
63.627 A
Fungi

Aspergillus flavus
Aspergillus niger
Penicillium spp.
Alternaria alternate
Botrytis spp.

60.519 A
58.990 B
58.591 B
58.435 B
56.520 C

LSD (p ≤ 0.05)
Fungicide
Fungus
Fungicide×Fungus
All mean sharing similar letter are not significant at p ≤ 0.05

***
***
**

*** highly significant ** significant
Table 6. (b). Shows that maximum recovery of fungus (63.62%) was observed in case of control or non-treated seeds.
The lowest recovery of fungus observed in case of Aliette treated seeds (51.12%). While Matalyxal and Mancozeb

Recovery (%)

both chemical show approximately same result (60.62%, 60.36%) but better than of control.
80
70
60
50
40
30
20
10
0

Mancozeb

Aspergillus
flavus

control

Aspergillus
niger

Raydar

Matalyxal

Aliette

Botrytis spp. Penicillium spp.

Alternaria
alternata

Fungi

Fig. 13.
Comparison of mean values for recovery of fungus after treatment with fungicides
Evaluation of plant extracts
For the recovery percentage of fungi, damaged or dead pieces of seedling were plated for the validation of fungal
infestation, plates were examined directly under stereoscopic microscope; observation recorded by statistically
analyzed (CRD design). Healthy seeds of coriander were surface sterilized with 1 % sodium hypochlorite and then
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infested with isolates of Aspergillus Niger, Aspergillus flavus, Alternaria alternate, Penicillium spp. And Botrytis
spp. The inoculated seeds were dipped in allopathic aqueous plant extract for 20-30 minutes and controlled seeds
in distil water for 20 minutes. Seeds were sown on blotter paper 10 seeds per plate and germination was recorded
after 10 days.
Table.7. (a) Analysis of Variance Table for seed germination after treatment with plant extracts.
Source

DF

SS

MS

F

P

Plant extracts

4

122.80

30.700

10.23

***

Fungus

4

1163.47

290.868

96.93

***

PE×fungus

16

129.53

8.096

2.70

**

Error

50

150.04

3.001

Total

74

1565.84

Table.7. (b). Comparison of mean values for seed germination after treatment with plant extract.
Factors
Plant Extracts (PE)

Germination (%)

Neem

57.087 A

Garlic

55.276 B

Onion

53.247 C

Ginger

51.221 D

Control

45.672 E
Fungi (F)

Aspergillus flavus

54.409 A

Aspergillus niger

52.880 B

Penicillium spp.

52.481 B

Alternaria alternate

52.325 B

Botrytis spp.

50.410 C
LSD (p ≤ 0.05)
PE

***

F

***

PE×Fungus

**

All mean sharing similar letter are not significant at p ≤ 0.05
*** highly significant
** significant
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Table 7. (b) Shows that maximum seed germination (57.08 %) was observed in case of neem treated seeds. Garlic
also show approximately same result (82.60%) as of Neem while the seeds sown without treatment of any Plant
extract suspension and infested only with fungal isolates showed the lowest germination (45.67%).
control

Neem

Garlic

Onion

Ginger

70
Germination (%)

60
50
40
30
20
10
0
Aspergillus flavus

Aspergillus niger

Botrytis spp.
Fungi

Penicillium spp.

Alternaria alternata

Fig 14. Graphical representaion of mean values for seed germination after treatment with plant extract.
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