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          A B S T R A C T                             

Introduction  

The effect of VAM fungi and soil 
microorganism on some medicinal plants 
is very important in the present 
investigation. The VAM fungi and soil 
microorganisms develop special 
characteristic structures called as apostles 
and vesicles. The arbuscules helps in the 
transfer of nutrients from the soil into the 
root system. In view of this effect of VAM 
and soil microorganisms is important 
thrust area in plant growth and 
development especially in medicinal crop 
plants. To study the interaction effect of 
the screened VAM fungi and soil 
microorganisms in Hemigrahis colorata,          

Tinospora cordifolia, Artemisia vulgaris, 
Ocimum basilicum, Gymnema sylvestre, 
Coleus amboinicus and Bacopa 
moninieriip. The herb has been known for 
its curative properties and has been 
utilized as antimytotoxic, analgestic, 
antibacterial, antihaemorrhagic, 
antioxidant properties and it is considered 
as a good rejuvenator too. A wide range of 
chemical compounds including 
coumestans, triterpenes and their 
glycosides have been known to possess 
ethnomedicinial uses composition and the 
pharmacological profile as a medicinal 
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This experiment was carried out to study the effect of VAM and Biofertilizers 
(Azospirillium, Tricoderma, Azatobacter, PSB, Rhizobium) as their interaction on 
growth and yield and study the response of medicinal plants. Some medicinal 
plants were selected namely Hemigraphis colorata, Artemisia vulgaris, Tinospora 
cordifolia, Ocimum basilicum, Coleus ambonicus and Bacopa moninierii. The 
growth was recorded after 30 days of treatment. The result indicated that the 
application of biofertilizers to recorded the maximum values  Hemigraphis 
colorata treated with Azosprillium, VAM, PSB, and Rhizobium, Artemisia 
vulgaris, Tinospora cordifolia maximum values treated with Tricoderma, 
Azatobacter, VAM and Rhizobium, Ocimmum basilicum showed maximum values 
treated with Tricoderma, Azatobacter, VAM, PSB and Rhizobium, Colleus 
amboinicus showed maximum values treated with Azatobacter, VAM and 
Rhizobium and Bacopa moninierii showed maximum values treated with 
Tricoderma, Azatobacter, VAM treated with Tricoderma, Azatobacter, VAM, PSB 
and Rhizobium. 
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plant. Biofertilizers is a very important 
method of providing plant with their 
nutritional requirements without having 
the best undesirable impact on the 
environment. Biofertilizers  are important 
for medicinal and aromatic plants to 
product best product in both quantity and 
quality and it is also safe for human, 
animal and the environment. The aim of 
this work was to study the effect of the 
application of VAM fungi and 
biofertilizers on the vegetative growth, 
yield and chemical composition.  

(1)  Hemigraphis colorata  :  
Botanical name :  Hemigraphis colorata 
Blume 

Family:  Acanthacae  

Description of The Plant  :  This is a 
tropical showy species grown in dense 
evergreen forests. This is a prostrate herb 
with rooting branches. Leaves opposite, 
broadly, chordate and toothed, 6 to 10 cm 
long and sparkling silvery violet 
underneath red purple, flowers pale 
white, solitary, terminal or sometimes 
axillary, Fruits small indehiscent pods 
containing numerous small seeds, 
reproduction is usually, the vegetative 
manner by stem cuttings.  

Medicinal Properties of Plant  :  As per 
Ayurveda plant pacifies vitiated pitta, 
fresh wounds cuts ulcers, inflammation 
and in folk medicines, it is used 
internally for anemia.  

Useful parts of the herb :  Leaf or 
whole plant.  

Artemisia vulgaris :   
Botanical name :  Artemisia vulgaris  

      Family        :  Asteraceae     

Description of The Plant :   It is 
Mugwort or common wormwood is one of 
several species in the genus Artemisia 
with names containing mugwort. It is also 
occasionally known as Felon herb, 
Chrysanthemum weed, wild wormwood. 
Mugwort is a different species of 
wormwood, but of the same genus and 
containing some of the same chemical 
components. The mugwort is closely allied 
to the common wormwood, but may be 
readily distinguished by the leaves being 
pointed, not blunt. It lacks some of the 
essential oils of the wormwood. It is a tall 
herbaceous perennial plant grow 1-2m 
(rarely 2.5m ) tall, with a woody root. The 
leaves are 5-20cm long dark green, pinnate 
with dense white tomentose hairs on the 
outer side. The erect stem often has a red 
purplish tinge. The rather small flowers 
(5mm long) are radially symmetrical with 
many yellow or dark red petals. The 
narrow and numerous capital (flower 
heads, spread out in racemose panicles ). It 
flowers from July to September.  

Medicinal Properties of Plant:  The 
plants contain ethereal oils such as 
(cineole, or wormwood oil and tuition), 
flavonoids, triterpenes, and coumarin 
derivatives chewing some leaves will kill 
the fatigue and stimulate the nervous 
system it was also used as an 
anthelminthic.  

Ocimum basilicum  : Botanical name : 
Ocimum basilicum 

Family               : Lamiaceae  

Description of The Plant:  

The entire plant grows from 8-20 inches 
(20-50cm) high, erect and sometimes 
bushy. It has a down feel from the base up. 
The leaves are ovate or oblong. Very 
lightly toothed shinny, with deep vein 
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markings. They are long petioles (slender 
stem) acuminate (tapering to a slender 
point) irregular denate 9 having teeth or 
pointed parts) or entiremargined.  

Medicinal Properties of Plant : One of 
the my favorite uses is to drink a cup of 
Basil tea in the evening used dried basil 
leaves in potpourris and Sachets. Basil is 
widely used in cosmetics perfumes, 
shampoos and soap basil tea for stomach 
aches indigestion and constipation 
digestion.   

Gymnema sylvestre  : Botanical name : 
Gymnema sylvestre 

Family               : Asclepiadaceae  

Description of The Plant : Is an herb 
native to the tropical forests of southern 
and central India. Chewing the leaves 
suppresses the sensation of sweetness. 
This effect is attributed to the presence of 
the eponymously named gymnemic acids.  

Medicinal Properties of Plant :  While it 
is still being studied and the effects 
known Gymnema reduces the taste of 
sugar when it is placed in the mouth. 
From extract of the leaves were isolated 
glycosides known as gymnemic acids, 
which exhibit anti sweet activity. This 
effect lasts up to about 2hrs. Some 
postulate that the herb may reduce 
cravings for sugar by blocking sugar 
receptor in the tongue.  

Coleus amboinicus  :  Botanical name : 
Coleus amboinicus Labiatae 

Family                : Lamiaceae  

Description of The Plant :  It is basically 
found in deserted places. It is commonly 
found near sea shores and more 
commonly seen in the area of Southern 

Asia and South Asia island in India it now 
a days cultivated and is found all over. It 
is a small plant and has certain features 
that resemble a climber. Its stem is flesh 
and attains a height of 1to3 feet, leaves 
are 1to 2 inches in length roundish , 
dentate thick and fleshy resembling heart. 
Leaves simple, opposite pale, purplish in 
dense whorls at distant intervals in a long 
slender raceme.  

Medicinal Properties of Plant :  Leaves 
are macerated and applied to burns. The 
herb is used to flavor meat dishes, leaves 
can also be used to wash clothes and hair 
and also for stomachache, cough, fever, 
diarrhea and flatulence.  

Bacopa monnieri  :       Botanical name : 
Bacopa monnieri  

Family               : Plantaginaceae  

Description of The Plant : Bacopa 
monnieri is a perennial, creeping herb 
whose habitat includes wetlands and 
muddy shores. The word Brahmi is also 
the name given to Centella asiatica, 
particularly in North India and Kerala. 
The leaves of this plant are succulent and 
relatively thick. Leaves are ablanceolate 
and are arranged oppositely on the stem. 
The flowers are small and white with four 
or five petals its ability to grow in water 
makes it a popular aquarium plant.  

Medicinal Properties of Plant :  
Ayurvedic treatment for epilepsy and 
asthma, ulcers, tumors, ascities, enlarged 
spleen, inflammations, indigestion, 
leprosy, anemia etc.,  

Tinospora cordifolia  :     Botanical name 
: Tinospora cordifolia 

Family    :              Menispermaceae 
Genus   :                Tinospora 
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Species  :               T.Cordifolia  

Which is known by the common name 
Guduchi is an herbaceous vine 
indigenous to the tropical areas of India, 
Myanmar and Srilanka.  

The plant is a glabrous climbing shrub 
found throughout India, typically 
growing in deciduous and dry forests. 
The leaves are heart shaped. The 
succulent bark is creamy white to gray in 
color, with deep clefts spotted with 
lenticels. It puts out long, slender aerial 
roots, and is often grown on mango or 
neem trees. Flowers are yellow, growing 
in lax racemes from nodes on old wood. 
Fruits are drupes, turning red when ripe 
(Warrier,P.K.@et.al.,).  

Constituents :    The active adaptogenic 
constituents are diterpene compounds, 
polyphenols, and polysaccharides, 
including arabinogalactan 
polysaccharide.   

Medicinal properties of plants :     
Tinospora cordifolia is a shrub that is 
native to India. Its roots, stems and leaves 
are used in Ayurvedic medicine. Is used 
for diabetes, high cholesterol, allergic 
rhinitis (hay fever), upset stomach, gout, 
lymphoma and other cancers.    

Materials and Methods  

The investigation was carried out at the 
Department of Biotechnology, V.V. Pura 
college of Science Bangalore. To study 
the response of plants Hemigraphis 
colorata, Artemisia vulgaris, Ocimum 
basilicum, Gymnema sylvestre, Coleus 
amboinicus and Bacopa moninierii  to 
VAM fungi and some plant growth 
promoting microorganisms. Planting 
material for the presented study was 
collected from different regions of 

Karnataka. Pot culture experiments were 
conducted using natural un- sterilized 
soil. Each medicinal plants maintained in 
seven pots and one pot considered as 
control and others pots treated VAM  
fungi and Biofertilizers namely 
Azospirillum, tricoderma, Azotobacter, 
phosphate solubilizing bacteria (PSB) 
and Rhizobium biofertilizers (100 g for 
each pot ). The plants were regularly 
watered once in three days. Plant growth 
parameters like plant height, number of 
branches, stem girth, leaf area were 
recorded every 30 days (Priya et.al.,) till 
harvest and repeat the same dosage of 
VAM and biofertilizers. For VAM 
studies. 
        
Collection of root samples :  For each 
medicinal plant treated with VAM and 
controlled , the feeder roots were 
collected directly from the plants by 
digging and tearing the roots up to the 
base of the main stem. The root samples 
after collection were thoroughly washed 
in running tap water and rootlets were 
selected , cut into small pieces and fixed 
in formaldehyde solution (Johanson, 
1940) and were preserved in refrigerator 
at 4oc temperature.  

Collection of soil samples :  Soil sample 
of about 10 g was collected from the root 
region (rhizosphere) of each of the plants 
by digging the soil up to a depth of 10 cm 
and collected into polythene bags, 
labeled and stored (Gerdemann and 
Nicolson,1963).  

Preparation of root samples : For each 
medicinal plants and controlled 
medicinal plant root pieces were 
thoroughly washed in water and boiled at 
95oc temperature for 30 min in 10% 
KOH. The segments were washed in 
distilled water, acidified with 1 (N) HCL 
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and were stained with 0.05%  Trypan 
blue in lactophenol. The excess stain was 
removed by washing lactophenol. Root 
segments were mounted temporarily on 
slides in acetic acid, glycerol (1:1v/v) and 
the edges of the cover slips were sealed 
with DPX and observed under 
microscope.  

Assessment of VAM fungal association  
in roots :  The VAM association with the 
roots of each of the medicinal plants 
following the method of(Philip and 
Hayman ,1970) and the percentage of 
mycorrhizal association was calculated.  

Collection of mycorrhizal spores from 
soil samples : At first 10 g, soil sample 
was taken and dissolved in 100 ml 
distilled water in a conical flask. The 
conical flask was then shaken for 30 min 
after which the flask was kept 
undisturbed for 30 minutes. The soil 
particles precipitated at the bottom of the 
flask and the spores were being floated 
on the surface of the liquid. Mycorrhizal 
spores were obtained by wet sieving and 
decanting technique (Gerdeman and 
Nicolson,1963). The solution was then 
passed through 250,150,53,45 mm sieve. 
This residue was dissolved in distilled 
water and filtered. The residue present in 
the filter paper was taken and mounted 
on a slide in lactophenol and cotton blue 
and were examined under microscope.   

Spore count : VAM fungal spores were 
extracted from three replicates of 50 g 
soil by wet sieving and decanting 
technique (Gerdeman and Nicoloson, 
1963). The decantant was filtered 
through a filter paper with gridlines. The 
filter paper was then spread on a glass 
slide under a dissecting microscope and 
the number of spores was counted and 
expressed as spores per 100 g of dry soil. 
Identification of VAM fungi : The 

arbuscular mycorrhizal fungi were 
identified by using manuals of Trappe 
(1982), Morton and Benny (1990), 
Schenck and Perez (1990) and Mukerji 
(1996).  

Statistical methods : All the data were 
taken in ten replicates and the standard 
error of mean (SEM) value (+-) was 
calculated. Each of the data was checked 
for interpretation whether they were 
statistically significant or not. The data 
were analyzed by using the statistical 
method like analysis of variance 
(ANOVA), and critical difference (CD) 
at the 5 % level was calculated as shown 
in Table 1.  

The data in Table 2 showed that the 
sources of biofertilizers had a significant 
effect on plant height, number of 
branches, leaf area, and girth of the plant. 
Application of biofertilizers .  

Results and Discussion  

It was evident from the present study that 
all the plants under investigation 
exhibited root colonization by the 
vesicular arbuscular mycorrhizal fungi as 
both vesicles and arbuscules were present 
in the roots. The data in table 1 showed 
after 30 days of treatment arbuscular 
frequency was the highest in the roots of, 
Tinospora cordifolia, Artemisia vulgaris, 
Ocimum basilicum, Gymnema sylvestre, 
Coleus amboinicus and Bacopa 
moninierii. (35-39.5%) vesicles (23-42%) 
,intraradical spores (22-40%) and 
extraradical spores (250-400  /100g soil) 
and the lowest in Hemigraphis colorata 
(4.5%), vesicles (10%) and intraradical 
spores(25%) and extraradical spores 
(250/100g soil).  
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Table.1 Colonization status of arbuscular mycorrhizal fungi in the roots of threatened 

medicinal plants after 30 days.  

Plant Mycorrhizal 
colonization* 
Percentage of 
arbuscules* 

Percentage of 
vesicles* 

Percentage of 
intraradical 

spores* 

Extraradical 
spores/100g of 

soil* 

Hemigraphis colorata 4.5 +- 0.5 10.3 +- 1.15 25.45 +- 1.4 250 +- 5.13 
Tinospora cordifolica 35.5 + - 1.15 23.6 + -1.43 22.13 + - 1.7 300 + -2.70 
Ocimmum basilicum 37.2 + - 2.50 28.7 + - 2.42 30.33 + - 2.5 400 + - 5.0 
Gymnema sylvestre 39.8 + - 1.5 40.5 + - 1.6 38.6 + - 1.6 370 + - 7.0 
Coleus amboinicus 37.5 + - 7.4 42.9 + - 2.7 39.8 + - 5.5 350 + - 9.0 
Bacopa moninierii  

Artemisia   vulgaris 

35.5 + - 1.15  

35.5 +- 1.15 

23.6 + -1.43  

22.5+_1.2 

22.13 + - 1.7  

23.15+_1.5 

300 + -2.70  

300+_2.00 
*Data are the mean values of ten replicates; CD at 5% 0.256.  

Table.2 Effect of biofertilizers on some medicinal plants after 30 days.  

Medicinal 
plants 

Treatments Plant 
height 
(cm) 

Number of 
branches/plant 

Leaf 
area 
(LXB) 
(cm) 

Girth of 
plant 
(cm)  

Hemigraphis 
colorata 

 Azospirillum: 
Tricoderma: 
Azotobacter: 
VAM: 
PSB (Phosphate 
solubilizing 
bacteria): 
Rhizobium: 
Control;  

30 
25 
20 
40 
35  

35 
25  

4 
5 
5 
4 
6  

5 
4  

64 
63 
60 
62 
64  

65 
55  

3.5 
3 
3 
3.5 
3  

3.5 
2.5  

Tinospora 
cordifolia 

Azospirillum: 
Tricoderma: 
Azotobacter; 
VAM: 
PSB (Phosphate 
solubilizing 
bacteria): 
Rhizobium: 
Control: 

24 
35 
35 
30  

25  

35 
24 

5 
4 
6 
7 
6   

5 
3 

62 
65 
64 
62 
64   

63 
62 

2.8 
3 
3.5 
4 
2.5   

3 
2  

Ocimmum 
basilicum 

Azospirillum: 
Tricoderma: 
Azotobacter: 
VAM: 
PSB (Phosphate 

11 
17 
25 
15 
30 

2 
4 
5 
3 
6 

40 
44 
43 
42 
43 

0.5 
0.6 
0.5 
0.4 
0.5  
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solubilizing 
bacteria): 
Rhizobium: 
Control:   

40 
30   

7 
5   

44 
34   

0.6 
0.4 

Gymnema 
sylvestre 

Azospirillum: 
Tricoderma: 
Azotobacter: 
VAM: 
PSB (Phosphate 
solubilizing 
bacteria): 
Rhizobium: 
Control: 

25 
20 
25 
24               
30   

34 
32 

3 
4 
6 
4 
6   

5 
3 

32 
30 
33 
44 
42   

33 
29 

1.0 
0.8 
0.7 
0.8 
0.9   

1.0 
0.8  

Coleus 
amboinicus 

Azospirillum: 
Tricoderma: 
Azotobacter: 
VAM: 
PSB (Phosphate 
solubilizing 
bacteria): 
Rhizobium; 
Control: 

21 
25 
30 
31    

34 
25 

3 
5 
6 
4 
7   

5 
3 

40 
40 
46 
47 
45   

44 
34 

2 
3 
3 
2.5 
3   

3.5 
2  

Bacopa 
moninierii          

Artemisia 
vulgaris 

Azospirillum: 
Tricoderma: 
Azotobacter: 
VAM; 
PSB (Phosphate 
solubilizing 
bacteria): 
Rhizobium: 
Control:  

Azospirillum: 
Tricoderma: 
Azotobacter: 
VAM; 
PSB (Phosphate 
solubilizing 
bacteria): 
Rhizobium: 
Control: 

17 
23 
29 
20 
28   

30 
24  

5 
4 
5 
6 
7   

6 
4 

3 
5 
6 
4 
6   

6 
4  

4 
7 
7 
6 
7   

6 
5 

2 
3 
3 
2 
3   

3 
2  

2 
3 
2 
3 
2   

3 
2 

o.5 
0.4 
0.4 
0.3 
0.4   

0.5 
0.3  

0.5 
0.6 
0.5 
0.6 
0.6   

0.5 
0.4  

*Data are the mean values of  ten replicates; CD at 5% 0.279.   

.  



     

1023

 
Fig.no.1 Medicinal plants (Hemigrahis colorata, Tinospora cordifolia, Artemisia vulgaris, 

Ocimum basilicum, Gymnema sylvestre, Coleus amboinicus and Bacopa moninieriip)  

. 
Fig. 2.  VAM and  Biofertilizers (Azospirillum, tricoderma, Azotobacter, phosphate 

solubilizing bacteria (PSB) and Rhizobium biofertilizers ) 
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Fig.3 Medicinal plants treated with VAM and Biofertilizers   

  

Fig.4. WATERING  
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Figure.5    
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Fig.5&6 Recorded after 30 days of treatment showed effects of VAM and Biofertilizers 
on some medicinal plants  

The data in table 2 showed that after 30 
days of treatment the sources of 
biofertilizers had a significant effect on 
plant height, number of branches/plant, 
leaf area and girth of the plant. 
Application of biofertilizers Azospirillum, 
tricoderma, Azotobacter, VAM, phosphate 
solubilizing bacteria (PSB) and Rhizobium 
biofertilizers gave the highest values in 
this respect, compared to the control. The 
increment in vegetative growth due to 
biofertilizer application might be due to 
the vital role of bacteria present in the 
applied biofertilizer .  

Therefore, application  of VAM and 
biofertilizer is suggested to be used in 
order to improve the effective growth and 
yield of plants.  

Acknowledgement  

Thankfully acknowledge the financial 
support from University Grants 

Commission. New Delhi, India, in the 
form of project.  

References  

Johanson D A (1940). Plant 
microtechnique, McGraw Hill: New 
York. 

Karthikeyan B. et.al (2009) Response of 
some medicinal plants of Vesicular 
Arbuscular Mycorrhizal inoculations 
J.Sci. Res. 1910,381-386. 

Mehrab Yadegari et.al., (2012) 
Biofertilizers effects on quantitative 
and qualitative yield of Thyme 
(Thymus Vulgaris) African Journal of 
Agricultural Research 
vol.79340,pp.4716-4723. 

Morton J B, Benny GL (1990). Revised 
classification of arbusular 
mycorrhizal fungi (Zygomycetes) 
New Order, Glomales, two new sub-
orders, Glomineae and Gigasporineae 
and two new familes, 
Acaulosporaceae and Gigasporineae, 



     

1027

 
and two new familes, 
Acaulosporaceae and Gigasporaceae 
with amendation of Glomoceae, 
Mycotaxon 37:471-491. 

Phillips M. Haymann D S (1970). 
Improved procedure for cleaning 
roots and staining practice and 
Vesicular Arbuscular Mycorrhizal 
fungi for rapid assessment of 
infection. 
Trans.Brit.Mycol.Soc.55:158-160. 

Priya S and R. Elakkiya (2012) Effects of 
organic and Biofertilizers on Growth 
and yield of Eclipta alba (L). 
International Journal of Pharm. Tech 
Research Coden (USA) Vol. 4. no. 4, 
pp : 1703-1705. 

Rebeca Ghanta, et.al., (2013). 
Investigation on arbuscular 
mycorrhizal alliances in some 
threatened medicinal herbs of 
Burdwan district, West Bengal, 
Indian Journal of Medicinal plants 
Research Vol 17 (7), pp. 315-323. 

Schenk NC, Perez Y (1987). Manual for 
the identification of VAMycorrhizal 
fungi. Second edition. International 
culture collection of vam fungi 
(INVAM). University of Florida, 
Gainesvine,Florida. 

Trappe J M (1987). Phylogentic and 
ecologic aspects of mycotrophy in the 
angiosperms from an evolutionary 
standpoint.in safir GR.(ed). 
Ecophysiology of VAM plants. Crc 
PRESS, Baco Ratun, pp.5-25.  

Warrier, P.K.; V.P.K,Nambiar, C. 
Ramankutty, R.Vasudevan Nair 
(1996). Indian medicinal plants a 
compendium of 500 species, volume 
5. Orient Blackswan. Pp.283. ISBN 
9788125007630.  


