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Chapter 1 
Microbial Interactions in 

Mycorrhizosphere of Spices and 
their Significance for Sustainable 

Development 
Esha Jangra1*, Anju Tanwar2, Neetu3 and Ashok Aggarwal1 

1Department of Botany, Kurukshetra University, Kurukshetra, Haryana 136119 
2Department of Botany, Govt. P. G. College, Ambala Cantt., Haryana 

3 Department of Botany, Govt. P. G. College for Women, Sector-14, Panchkula, Haryana 
*Corresponding Author E-mail: ashokbotanykuk@gmail.com; eshajangra13@gmail.com 

Abstract 
Spices which have long been the basis of traditional medicine in many countries have also been 
the subject of study, particularly by the pharmaceutical, chemical and food industries, because 
of their potential use for improving health of human beings. To increase the production of 
various spices, different types of fertilizers and chemical fungicides are applied to increase the 
production of spices but these fertilizers and fungicides pollute the ecosystem and non-target 
organisms. Another way to increase the production of spices is the use of microorganisms 
as biofertilizers and arbuscular mycorrhizal fungi is one group of fungi which are being 
used as biofertilizer. AM fungi symbiosis help the spices in improving ( i) rooting and plant 
establishment (ii) uptake of nutrients especially phosphorus (iii) nutrient cycling (iv) 
enhanced plant tolerance to biotic and abiotic stress and (v) improving the quality of soil. It 
is now clear that AMF are highly beneficial to spice cultivation and AMF inoculation must 
be an important factor for yield and higher biomass of spices. But a comprehensive effort 
to bring the literature together and provide information to how to make AM application 
more effective in spice cultivation is the need of the hour. Hence, an effort was made in this 
review article to collect information of different spices benefitted by its use and aspects of 
integration of AMF in spice cultivation system. 
Kei1words: Arbuscular mycorrhizal fungi, spices, nutrient uptake and biomass 



Chapter 8 
Efficacy of Different 

Concentrations of Refinery 
Waste along with Acaulospora 

laevis on Growth Response and 
Mycorrhization of Maize, Barley 

and Wheat 
Neetu.1,., Esha Jangra2, Anju Tanwar3 and Ashok AggarwaP 

1 Department of Botany, Govt. PG College for Women, Panchkula, Haryana, India 
2 Department of Botany, Kurukshetra University, Kurukshetra, Haryana, India 

3Department of Botany, Govt. P. G. College, Ambala Cantt., Haryana 
*Corresponding Author E-mail: aggarwal_vibha@rediffmail.com; dr.neetu28@gmail.com 

Abstract 
A pot experiment was conducted to see the impact of arbuscular mycorrhizal (AM) fungi, 
i.e., Acaulospora laevis on maize (Zea mays L.), barley (Hordeum vulgare L.) and wheat 
(Triticum aestivum L.) with different concentrations of refinery waste i.e. without substrate, 
25 glpot, 50 glpot, 75 glpot, 100 glpot and 200 g!pot with five replicates resulted in an effective 
plant height, shoot and root biomass, root length, per cent root colonization and AM spore 
number. Results pertaining to inoculum production of Acaulospora laevis with refinery waste 
as a substrate depicted that 25 g concentration of waste increased all growth parameters 
and mycorrhization of selected host plants. It was found that increasing in concentration of 
refinery waste decreases the plant growth and mycorrhization. Higher concentration (200g) 
of refinery waste was found to be inhibitory for plant growth _and mycorrhization. All the 
inoculated host plants produced AM fungal spores ~nd colonized roots,_ ~xtramatrical and 
zn traradical hyphae, arbuscules and vesicles. For':'atwn of arbuscules facilitated the nutrient 
exchange between host plants and fungal symbwnts. 
~words: AM fungi, refinery waste, mycorrhization, growth response. 



Chapter 30 
Response of Arbuscular 

Mycorrhizal Fungi and Trichoderma 
Harzianum on Growth and 

Flowering Attributes in Calendula 
Officinalis Linn. 

Karishma1, Anju Tanwar2, Kuldeep Yadav3 and Ashok AggarwaP,. 

1 Department of Botany, Kurukshetra University, Kurukshetra, Haryana-136119 India 
2Department of Botany, Government. P.G. College, Ambala Cantt. , Haryana-133001 

3Department of Botany, Gandhi Memorial National College, Ambala Cantt., Haryana 
*Corresponding Author E-mail: ashokbotanykuk@gmail.com 

Abstract 
An experiment was conducted under polyhouse condition to find out the response of 
dominating AM fungi (Glomus mosseae & Acaulospora laevis) and Trichoderma harzianum 
on growth and flowering in Calendula officinalis Linn. Among all the growth parameters, 
maximum shoot length was recorded with dual treatment of T. harzianum plus A. laevis 
while maximum bud formation was noticed in dual treatment of G. mosseae + A. laevis. 
However, all the treatment showed significant effect in all parameters in comparison to the 
control. The vase life under different treatments was found to be maximum up to 12 days 
with A. laevis treatment. Therefore, AM fungal treatment has not only improved the growth 
parameters but has also increased the vase life of the Calendula crop. 
Keywords: Calendula officinalis, Glomus mosseae, Acaulospora laevis, T. harzianum. 

1. Introduction 
Calendula officinalis known as Pot Marigold or Scotch Marigold, is a winter season 
i1MUlll grown for its loose and cut flowers owing to its o~~ge- y~~ow coloured 
flowers, which makes very good indoor arrangements. Medmnally, 1t 1s used for the 
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