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Abstract 

In the present study total of thirty VAM fungal species belonging to 4 genera was recovered from roots 

and rhizosphere soil of selected weed plants. The result of the present investigation revealed that all the 

10 weed viz. Parthenium hysterophorus L, Sida acuta Burm, Euphorbia hirta L., Lantana camara L., 

Achyranthes aspera L., Datura metel L., Leonitis nepetaefolia L., Ludwigia parviflora, Malva parviflora, 

Solanum torvum, belongs to different families were collected from in and around Jabalpur division of 

Madhya Pradesh, India and were investigated for the VAM fungi association. There was six genera of 

fungi belonging to Endogonaceae which have been shown to form mycorrhizal associations: Glomus, 

Gigaspora, Acaulospora, Entrophospora Sclerocystis and Scutellospora. 
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Introduction 

The limited biological diversity characteristic of current high-input ‘industrialized’ farms is an 

important cause of many problematic aspects of these agro-ecosystems (Altieri, 1999) [6], such 

as high losses of nutrients and soil, and dependence on pesticide and fertility inputs (Matson et 

al., 1997) [23]. Consequently, restoration of biodiversity is an important strategy for mitigating 

these problems (Altieri, 2002) [7]. The plant component of agro-ecosystem biodiversity 

includes crops and weeds. The fungal wealth below the ground is soil fungi or the fungi in soil. 

Soil being a complex ecosystem, it harbours the fungi belonging to all the major taxonomic 

groups, out numbering the other microbes and in their biomass also (Anderson & Domsch, 

1978; Kjoller & Struwe, 1982) [8, 22].  

Taxonomy of any group of plants is an important aspect for a botanist (Burdsall, 1990) [13]. 

Ecology of VAM mycorrhizal associations, inoculum production and its application in the 

field and an analysis of results have been discussed in views by Mosse (1981) [24]; Abbott 

(1982) [1]; Barea and Azcon-Aguilar (1983) [9]; and Safir (1987) [26]. However, evidence is 

mounting that individual species differs significantly in their effectiveness to promote growth 

in changes in soil fertility (Abbott and Robson, 1978) [2], Soil pH (Hayman and Tavares, 1985) 

[19] and drought (Allen and Boosalis, 1983) [5]. Eco-types of VAM have been identified which 

are adapted to soil containing high concentration of heavy metals (Gildon and Tinker, 1983) 

[17], Aluminum (Adelman and Morton, 1986) [3] and Salt (Allen and Cunnigham, 1983) [4]. 

Differences in growth response of crop plant by different strains of VAM fungi have been also 

reported (Hass and Krikun, 1985) [18].  

The role of VAM in reducing the harmful effect of root infestation by many parasitic 

nematodes in crop plants is now well recognized (Hussey and Rancadori, 1982; Jalali and 

Chand, 1990) [20, 21]. Dalpe (1997) [14] reported advantages and benefits of adopting VA-

mycorrhizae in agriculture viz. Improvement plant nutrition, tolerance to water stress, 

resistance to low temperature. More number of VAM spores was found in cultivated soils than 

the non-cultivated soils (Mukerji and Kapoor, 1990) [25]. Gerdemann and Bakshi (1976) [15] 

reported for the first time two new species viz. Glomus multicaule and Sclerocystis sinousa. 

Battacharjee and Mukerji (1980) [10] reported Glomus caledonium, G. fulvus, G. invermanium 

and G. microcarpum from different regions of India. They have also reported a few new 

records from India viz. Sclerocystis dussii, S. rubiformis, Gigaspora corrolloidea and 

Modicella reniformis. Battacharjee et al., (1982) [11] described the ultrastructure of Sclerocystis 

coremioides and also reported two new species i.e. Glomus multisubtensum and G. delhiense. 
 

Materials and Methods 

Collection of soil and root samples 

A total of 20 weed plants were collected from two sites from each district of Jabalpur division. 



 

~ 324 ~ 

Journal of Pharmacognosy and Phytochemistry 
The roots of these plants were separated from the soil, washed 

and stored in lactophenol for determining root colonization.  

 

Enumeration of VAM spore population 

The spores of mycorrhizal fungi were separated from 

rhizosphere soil by wet sieving and decanting method as 

detailed by Gerdemann and Nicolson (1963) [16]. The soil 

particles and spores collected in 45 μm sieves were taken in 

100 ml conical flasks separately. The suspension in each flask 

was shaken thoroughly and allowed to settle for 30 seconds. 

The spores present in these suspensions were trapped on a 

nylon mesh with 45 μm pore size placed on a marked 

petridish and the number of spores was counted by observing 

under a stereo-microscope (Olympus OIC 1629). Shriveled 

and desiccated spores were omitted.  

 

Identification of spores 

Spores of common genera of VAM were identified by 

observing diagnostic characteristics such as spore wall, color, 

size and type of hyphal attachment according to Schenck and 

Prez (1990). 

 

Assessment of root colonization  

The surface feeder roots were cut into 1 cm bits washed and 

heated to about 90°C for 1 h in 10 per cent potassium 

hydroxide solution in a water bath, subsequently washed in 

distilled water and immersed in alkaline 3 percent hydrogen 

peroxide for 5 min. It was rinsed four times in distilled water 

and acidified by immersing for five minutes in 2 per cent 

hydrochloric acid. The acid was poured off and root segments 

were stained with 0.05 per cent trepan blue in lactophenol for 

20 minutes. The stain was poured off and added with 

lactophenol and kept overnight to destain the host and tissues. 

Root segments were mounted on glass slide with lactophenol 

and examined under a microscope for mycorrhizal infection. 

Mycorrhizal colonisation was expressed using the following 

formula: 

 

 
 

Estimation of VAM fungi 

The term frequency was used to assess the establishment and 

survivability of VAM fungi in the rhizosphere of the host. 

Frequency denotes the number of samplings in which spores 

of a particular VAM fungus present during the study period 

and expressed as percentage using the following formula: 

 

 
 

 
 

Table 1: Natural occurrence of VAM spores in studied weed plants of Jabalpur region 
 

S. N VAM Fungi 1 2 3 4 5 6 7 8 9 10 

1.  Acaulospora sp + + + - + - + - + + 

2.  Aculospora appendiculata + - + - - + - + - - 

3.  Aculospora foveata + + + - - - + + + + 

4.  Aculospora rehmii + + + - - - - - - - 

5.  Aculospora scrobiculata - + + + - + + - + + 

6.  Aculospora spinosa + + - - - - + - - - 

7.  Aculospora delicata + - - - - - - - - - 

8.  Glomus mosseae + + + + + + + + + + 

9.  Glomus fasciculatum + + + + + + + + + + 

10.  Glomus aggregatum + + + + + + + - + + 

11.  Glomus geosporum + + + - + + - + + + 

12.  Glomus intraradices + + + + + + + + - + 

13.  Glomus macrocarpum + + + - + + + + + - 

14.  Glomus monosporum + + - - - + + + + + 

15.  Glomus etunicatum + + - + + - + + + + 

16.  Glomus reticulatum + + - - - - - - - - 

17.  Glomus albidum + + + + + + + + + + 

18.  Glomus invermatium + + + + + + + + + + 

19.  Glomus taiwanense + + - + + + - - + + 

20.  Glomus pachycaule + - + + + + + + - - 

21.  Glomus pubescens + + + - + - + + - + 

22.  Glomus sinuosum + + - - + + + + + + 

23.  Sclerocystis sp + + - - - - - - - - 

24.  Sclerocystis coremoides + + - + - - + + + - 

25.  Sclerocystis microcarpus + + + + - - - + - + 

26.  Sclerocystis clavispora + + - - - - - - + + 

27.  Sclerocystis sinuosa + + - - - - - - - - 

28.  Gigaspora margarita + + - - - - - - - - 

29.  Gigaspora rosea + - - - - - - - - - 

30.  Gigaspora gigantea + - - - - - - - + + 

1. Parthenium hysterophorus L 2. Sida acuta Burm 3. Euphorbia hirta L. 4. Lantana camara L. 5. 

Achyranthes aspera L. 6. Datura metel L. 7. Leonitis nepetaefolia L. 8. Ludwigia parviflora 9. 

Malva parviflora 10. Solanum torvum 
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Table 2: Spore density of VAM fungi in rhizospheric soil of studied weed plants of Jabalpur region 

 

S. No. Weed 
Spore density 

Spore count/100g soil % Occurrence 

1. Parthenium hysterophorus L 435 9.60 

2. Sida acuta Burm 421 9.29 

3. Euphorbia hirta L. 165 3.64 

4. Lantana camara L. 15 0.33 

5. Achyranthes aspera L. 362 7.99 

6. Datura metel L. 132 2.91 

7. Leonitis nepetaefolia L. 357 7.88 

8. Ludwigia parviflora 182 4.02 

9. Malva parviflora 295 6.51 

10. Solanum torvum 197 4.35 

 
Table 3: Comparison of chemical properties in and around the soil of studied weed plants of Jabalpur region 

 

S. 

No 
Plant Name pH 

EC 

(mS/s) 

Org. Carbon 

(%) 

Available Nitrogen 

(Kg/Ha) 

Available Phosphorus 

(Kg/Ha) 

Available 

Potassium (Kg/Ha) 

1 Parthenium hysterophorus L 6.67 0.183 0.30 143 7.5 85 

2 Sida acuta Burm 6.52 0.122 0.52 208 10.2 103 

3 Euphorbia hirta L. 6.61 0.148 0.40 180 8.2 94 

4 Lantana camara L. 6.93 0.212 0.34 162 7.5 85 

5 Achyranthes aspera L. 6.85 0.153 0.57 223 11.6 111 

6 Datura metel L. 6.79 0.248 0.37 167 10.2 94 

7 Leonitis nepetaefolia L. 6.81 0.219 0.73 274 12.3 129 

8 Ludwigia parviflora 6.87 0.180 0.79 277 12.3 129 

9 Malva parviflora 6.77 0.189 0.38 171 10.9 103 

10 Solanum torvum 6.55 0.171 0.42 189 10.9 111 

Microscopic pictures of VAM spores 

 

 
 

Fig 1: 1. Acalauspora spp., 2. Acaulospora apendiculata, 3. Acaulospora foveata, 4. Acaulospora rehmii, 5. Acaulospora scorbiculata, 6. 

Acaulospora spinosa, 7. Acaulospora delicate, 8. Glomus mosseae. 9. Glomus fasciculatum, 10.Glomus aggregatum, 11.Glomus geosporum, 

12.Glomus intraradices, 13. Glomus macrocarpum 14. Glomus monosporum, 15. Glomus etunicatum, 16. Glomus invermatium, 17. Glomus 

taiwanense, 18. Glomus pachucaule, 
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Microscopic visualization of VAM fungi on roots of some weeds 

 

 
 

Fig 2: 1. Parthenium hysterophorus L. 2. Sida acuta 3.Euphorbia hirta 4. Lantana camara 5. Achranthes aspera 6. Datura metel 7. Leonitis 

nepetaefolia 8. Ludwigia parviflora 

 

Discussions 

The present study revealed the natural presence of VA 

mycorrhiza in all of the 10 weed plants. Variations were 

observed in the species composition of Arbuscular 

mycorrhizal fungal organisms present in the rhizosphere of all 

the weed plants studied. Fungal organisms present in the 

rhizosphere of the individual plant species were also varied; 

though were found common to all the plants. A total 30 VAM 

species were identified from 10 weed plants species. 

However, there is significant difference in the rate of 

Arbuscular mycorrhizal infection. The fungal infection was 

maximum on Parthenium hysterophorus L. 

During the study significant variation in spore population 

inhabitating rhizospheric soil of the test weed were recorded. 

Spores of Glomus mosseae and Acaulospora sp. were 

observed in all the studied weed plants while Gigaspora 

produces spores only in 4 weed plants. The differences in 

presence of spore and their numbers obtained may be due to 

variations in host weed root type and morphology, carbon 

biomass or nutrient and endogenous hormonal levels 

(Brundrett et al., 1999) [12]. 

Glomus mosseae and Acaulospora sp are the dominant 

species in the rhizosphere of all the studied weeds. Though 

genus Glomus has been reported to be the predominant flora 

in many plant species  

 

Conclusion 

Total number of mycorrhizal spores and the diversity of 

arbuscular mycorrhizal fungi showed variation among the 

rhizosphere of selected weed plants. Looking to the incidence 

of VAM associated with the weed, it can be exploited for 

mass multiplication each of the VAM fungi. However 

detailed investigation need to be carried out before 

recommendation. 
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