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Abstract

Arbuscular mycorrhizal fungi (AMF) are keystone mutualists inhabiting roots of most plants meluding the majority of oil crops under cultivation.
Therefore, sustanable yield of Jatropha (Jatropha curcas L.) in cultivation is ikely to benefit from the melision of AMF in crop management cycles.
Studies undertaken on acid and alkaline soils in a range of site conditions (productive cropping land, degraded land, mine spoil) indicate close association
between Jatropha and AMF since roots were often heavily colonized by AMF in the field. Although a diverse range of AMF genera and species have been
identified in the rhizosphere of Jatropha, not all are likely to be effective for sustainable production of Jatropha in plantations. For example, of 34 species of
AMF in the rhizosphere of Jatropha in Thailand, cnly a few species were able to be trapped by Jatropha seedlings. Techniques for assessing the need for
inoculation and approaches for inoculum production are discussed. The role of AMF in alleviating stresses i discussed in relation to () mitrient and water
constraints that are likely to be the main factors limiting the production of Jatropha in many regions of the world and (2) the presence of heavy metals and
salinity that will also be challenging for this crop.
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Chapter 13
Arbuscular Mycorrhizal Fangi
for Jatrepha Production

Sapativa Charcenpakdes, Salsamorn Lumyong, and Bernard Fel

Abbreviations

AMF  Arbuscular myeorvhizal fungi
dS m™ Decl Siemens per mueter

EC Efectrical conductivity
ha Hectare

K Potassium

kg Kilogram

N Nitrogen

Nall  Sedium chloride

P Phosphoras
Introduction

Murealistic fungi depend on plants for photosyathetic carbon while host plants
receive inorganic nutrients and water captured from the soil throagh fungal hyphae.
Most arbuseniar mycorrhizal fungi (AMF) are obligate synibionss within the
menophyletic phylem. Glomeromyoota. The AMF tform highly branched exchangpe
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surfaces, known as arbuscuies, within the cortical tissee of roots during periods of
setivie root growth. Masy AMF also form veseles, which are ipid-filled structures
produced in interceHudar spaces. Their function is food storage, but can also serve
as reprodactive propagules for the fungus in some speeies. Other structures are aux-
iiary ceils and asexua spores, which are formed in the soil {Fisher and J ayachandran
1999: Sylvia et o], 2005 Trappe 2005; Schitler et al. 2009}, These fungi connot
finish their life cycle or multiply on artificial media without their plant host
{Sieverding 1991). The majority of vascalar plants develop nrycorrhizal assovia-
tions (Smith and Read 1997; Opik et al. 2008; Parniske 2008; Siddigui et al. 2008;
Verea 2008} thar play important roles n plant fituess inchrding suppression of soil-
borne pathogens (Brundrett et al. 1996; van der MHeijden and Sanders 2003; Siddigui
ctal. 2008), nutrient cycling and soil conservation in natural as well as agricultural
ecosystems (Boomsma and Vya 2008). These fungi are sensitive to some agricul-
tural chenvicals; their diversity and abundance are akso reduced by feniilizers, espe-
chally those containing high amowms of phosphorus (P Many AMF produce Targe
spores; & fact that facilitates their extraction from sl and observation under micro-
seope {Brundret! et al. 1996; van der Heliden and Sanders 2003; Sylvia et al. 2005;
Verma 2008). Hence, field surveys can readily be undertaken since the resuits are
only Hmited by the capacity o identify AMF using molecular tools. Lastly, inocula-
thon wilh arger mycorrthizal fungd can fead Lo an improvement in growth and repro-
duction in many crops (Brundrett ot b 1995; Smith and Read 1997; van der Heijden
and Sanders 2003; Opik et al. 2008; Parniske 2008; Verma 2008) depending on the
prevailbng edaplic Factors,

There is strong interest in bringing marginal lands, which camot be wsed for food
produstion, into cultivation for physic nut (Farepha crercas L, hereafter referred to as
Jatropha). However, in order for this plant to perform well on these marginal sies,
inoculation with symbiotic microorganisas, suck 05 AME, is likely to be cssential
due 1 the loss of soll microflora resulting from past kand management and other
practices. This report-explores the association of AMF with Jatropha ncluding AMF
diversity, compatible AMF species and known beaefits of AMF for Jatropha growth
and-development. 1t draws heavily on work nadertaken in northern Thattund, supple-
mented with studies olsewhere. Knowledge gaps were identified and served as guide-
lines 1o investigate future directions for research and managemoent.

The Mycorrhizal Status of Jatropha

Investigations of Jatropha scediings or cuttings frony the field indicate that thelr
waols are geperally associated with AMF (sce for example Leve o1 g, 2609;
Kamalvanshi et al. 2011: Singh and Jamaluddin 2011), No systematic study has
been underizken on AME associsied with Jaropha in the wild, thes comparisons
can only be drawn between Jatropha under cultivation. The analyses by
Charoenpakdee et al. (20108) rovealed a strong relationship between Jatropha and
AMF in the rhizosphere of Jatropha trees in six. provinces of Thailand (Fig. 13.1%
Thirty-four AMF morphospecies wore identified among which the predonminant
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