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Fig. 3.7. Rat Reproductive Menstrual Cycle.

Length of cycle. Ovulation occurs in the young adult labo
Ef:;:r atlz five days throughout the year. Intra-individuagl variations riitgyr}c’l;e;te;;&rz
it d(; seertxh from three to thirty-eight days, but, excluding those of more than
o “)r’iih ﬁ; average was 4 - 8 days, and this duration is reasonably con-
. dmg§ from various investigators. Based on vaginal smears, the
uration of the individual component stages of the four or five-day estx"ous
3018 for rats has been worked out by different scientists (Astwood, 1939:
artman 1944; Long and Evans 1922; Mandl 1951) which are as follows +

L. Proestrus, twelve to fourteen hours.

2. Estrus, twenty-five to twenty-seven hours.
3. Metestrus, six to eight hours.

4. Diestrus, fifty-five to fifty-seven hours.

55 The vaginal smears are useful in demarcating the various stages, however,
Mplete longitudinal sections of the vagina and cervix, transverse sections of‘
th: mid portion of both uterine horns, and medial sections of both ovaries are
ductfimnlmal requirement for an adequate evaluation. The stage of the repro-
folly Ve cycle cannot easily be determined from the appearance of the ovarian
virtcles In a species like the rat, which has a short estrous cycle. Follicles in
al ually a]] stages of development are generally present within the ovaries at
hut Phases of the cycle. The presence of particular morphologies of corpora
€a can be used to support staging, even though this is not. The four stages
thls s cycle and characteristics of the vaginal, uterine, and ovarian mor-
1 & during these stages are described below.
“Diestrus
of aV&gina, At the start of diestrus, the vaginal epithelium is at its lowest leve]
ge DprOXimately three to seven cells thick consisting simply of the stratum
r"hi.nativum. The stratum germinativum consists of stratum basale as a single
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1) Lobosia

2) Filosia

3) Granuloreticulosia
Sub Class 1) Lobosia Pseudopodia as lobopodia.

Sub Class Lobosia has single order Amoebida.

Order Amoebida Body Amoeboid, naked without skeleton e.g Amoeba.
‘Sub Class 2) Filosia Pseudopodia as filopodia. Naked or with a shell with a single
- aperture e.g. Penardia

‘Sub Class 3) Granuloreticulosia Pseudopodia delicate granular reticulopodia. It has
- single order Foraminiferida.

 Order Foraminiferida Large sized with uni or multichambered calcarcous shell with

one or more openi:&stlmugh whieh reﬁoniopo&'emetge e.g. Elphidium
ith axial filaments, radiating from
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Figure showing sex attractant glands in male salamander

S. Reptiles: It has rough, scaly skin without skin glands which prevents evaporation of water
om the body. It includes femoral glands. hedonic glands and stink glands.

(7)) Femoral glands: Femoral glands are a component of a holocrine secretory gland found
h the inside of the thighs of certain lizards which releases pheromones to attract mates or mark
brritory. In certain species only the male has these glands and in other species, both sexes have

pem. male being the larger. Femoral glands appear as a series of pits or holes within a row of
Fales on the ventral portion of the animal’s thigh.
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EMPOWERMENT OF WOMEN-NEED FOR

~ APARADIGM SHIFT TO BRING IN SOCIAL CHANGE

Abstract

fender injustice taking the shape of crimes against women has increased all over the world and I

i -“3 no exception to this. Women continue to suffer from increasing tide of violence both inside and outs !
4 ‘homes. Domestic violence is an ongoing experience of physical, emotional and/or sexual abuse faced‘b
~ women within the household. It has a debilitating effect on women's physical as well as psychologlct
. health. It occurs within all age ranges, ethnic backgrounds, and economic levels. Noticing an
acknowledgmg the warning signs and symptoms of domestic violence and abuse is the first step |

| ending it. In a situation of domestic violence, a woman needs protection even before the crime
 committed as she apprehends the danger to her life from the assaulter on whom she is dependent an
the threat is constant. There is a need to sensitize people especially women themseluves to understan
that domestic violence should be condemned at all levels. Our country today is at the cusp of a paradig)
change in its growth and position in the world. Empowerment of wonten has multiple, inter-related an
interdependent dimensions in relation to resources, perceptions and power to take their own decision,
Educational attainment and ecorwmw participation are the key components ‘in ensuring thel
empowerment whl.ch_ u.ence changes and to create a better society.
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Proceedings of the International Conferen

ce on Corporate Social Responsibility. Demonetization.
Globalization & Business Sciences - 2018 i 3 3

GLOBALIZATION AND ENVIRONMENT - A STUDY OF
THE KEY ISSUES AND INTERVENTIONS

DR. ANJALI DEWAN %

Abstract: Globalization is the system of interaction among the countries of the world in order to

develop the global economy. It refers to the integration of economics and societies all over the world. It
involves technological, economic, political, and cultural exchanges made possible by advances in
communication, transportation, and infrastructure. The spread of globalization has been so rapid and
comprehensive that its effects are being felt in the smallest and most remote human communities and
natural areas in both developed and undeveloped countries. It has made nations to work more closely
with each other and has led to several innovations in science and technology. However, it has
contributed to environmental degradation as well. This includes water, air and soil pollution, exhaustion
of non-renewable and slowly renewable resources and global climatic change. This has been caused by
globalization related increases in industrial activity, agricultural production, the use of fossil fuel energy
in the free trade-related transport of raw and finished materials and by the overriding of local and
national protective laws and customs. With their destabilizing impact on the biosphere, excess
consumption and technology, mobilized and greatly enhanced by globalization, there are demands that
cannot be met on ecosystems and resources. In the realm of social and economic life, much work needs
to be done to end the evils of the growing disparities of wealth, exploitation of natural resources,
community disempowerm: and cult 4 oral impoverishment, all of which globalization
! ns have been conducting research and creating

vironment often referred to as green technology.

zation and its impact on the environment, the

e exploitation and complete destruction of our
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DIMENSIONS OF

S

SMENT OF THE SOCIO-ECONOMIC AND CULTURAL
‘ FEMALE FOETICIDE AND INFANTICIDE

DR. (SR.) BEENA, T.L

which considers the birth of a girl child as a bad
they are made miserable through injustice and
nhappy as their own. Women have
omen in feudal areas of India don’t

bstract: It is a disgrace for the Indian society,
investment in future. Women who live in societies where
ulequah_ty may not want to raise daughters who will live lives as u
used this excuse as a rationale for killing their girl children. Many w
want to have a daughter who would go through the same misery, humiliation and dependence that
seeme-d to define their own lives. The cultural and economic factors that lead to female infanticide and
selective abortion are part of the vicious cycle of discrimination against women and their devaluation.
The socioeconomic pressures favoring sons are so strong that women undergo female foeticide despite
possible health problems resulting from an abortion and their belief that abortion is a sin. Improving
women's status in society will reduce social prejudices which, in turn, will decrease female foeticide. The
suggestive measures include strict implementation of laws banning female foeticide and dowry,
providing old age pension for parents who have no son, free and compulsory education for girl and job
reservation for women in specific occupations and giving them an equal share in the property. The
present study deals with analysis of incidence of foeticide, infanticide its causes, intervention steps taken
by the government and the remedial measures to eliminate the menace.

Keywords: Infanticide, Foeticide, Girl Child, Socio-Economic, Education.

Dr. (Sr.) Beena, T.L
mics, St. Bede's College, Shimla
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Enhavl:,e have tried to cover the whole syllabus systematically and unit wise. The matter is
written in a very lucid manner so that the teache_fs and the taugh t S ‘{ndmmnd enh
various pictures of test and the machines used are given chapterwise in mulicolour at the end of
the book so as to make the students to/gtasp the safne and mike cleatiheiconespil

We hope that the book will prove very useful for teachers as well as the students.

Any further suggestions to improve the book shall be thankfully acknowledged. e
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INTRODUCTIONTO MEDICAL DIAGNOSTICS AND ITS IMPORTANCE 7

technician will put a number of small things called electrodes on the

skin
cotrimectltul':em tﬁ z;tnail:inﬁ. Thi machine’s printout will show the doctor :;:3
ditions like a he attack, a heart that beats too sl
Another name for this test is EKG. o slow or fast, and more.

Electromyography (EMG) is a diagnostic procedure to assess the health of
muscles and the nerve cells that control them (motor neurons). Motor neurons
transmit electrical signals that cause muscles to contract. An EMG translates

thefe signals into graphs, sounds or numerical values that a specialist inter-
prets.

Prostate Specific Antigen (PSA Test)

PSA or prostate specific antigen is a substance made by cells in a man’s
prostate gland. A high level of PSA can suggest prostate disease (especially
prostate cancer).

The clinical decision-making process

A diagnostic test is an approach used to gather clinical information for the
purpose of making a clinical decision (i.e., diagnosis). The goal of a diagnostic
test is to move the estimated probability of disease toward either end of the
probability scale (ie., O rules out disease, 1 confirms the disease).

For example. The patient had no ill d receding year and
there is no family history of bre 1C n d
medical history, the initial probabili 1at ast
physician recommends that the Wor
Unfortunately, the results of the m&
modification of the women's prio
0.13. Next, the woman was referre
it was found to be normal. The s
decide that the woman should &
abnormal breast detected by the
abnormal cells, which again revis
to 0.64. Finally, the woman was
week to get a definitive diagno!
to obtain a definitive diagnosis

surgery, autopsy. Gold Standards
which the results of a new dia 1
definitive diagnostic tests that wik
Some of these are quite invasive @
procedures are being developed

Target Disorder
Breast cancer

Prostate cancer
Coronary ste
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of genes, species and ecosystems, corresponding to three fundamental and
Nierarchically related levels of biological organization (Melchias, 2001).
Ems 5 Siological diversity is the basis of adaptation and evolution and is basic to all
: .‘ cological processes. It contributes lo research and education, cultural
- eritage, recreation and tourism, the development of new and existing plant
nd animal domesticates, and the supply of harvested resources. The intrinsic
portance of biological diversity lies in the uniqueness of all forms of life:
_2ach individual is different, as is each population, each species, as well as
ach association of species (Anonymous, 1988).

India is recognized as one of the twelve megadiversily countries of the
3 orld with two biodiversity hot spots of a total of 18 such sites identified
4 roughout the globe, the North-East region and Western Ghats. In fact, India
5 very rich not only in terms of species diversity, but also blessed with an
E spe normous variety and variability within species along with the presence of
arge number of endemic species. India occupies 2% of global space and
__documents nearly 7.28% of global faunal, diversity, includ;ng about 45,000
;Iant and 89,500 animal species (Ghosh, '1-990; Alfred et al., 1998).

Various studies and protocols have been proposed to test the apropos
palterns of biodiversity (Wilson, 1988: Noss, 1990; Ehrlich and Wilson, 1991).
~=arlier authors have classified a hierarchical composition of different levels of
Irganizations as well as groups of taxonomically related species to test the

atterns of biodiversity conservation (Vane Wright et al., 1991). The use of

psystent dicator taxa in conservation efforts from pollution control to biodiversity has

een the focus of attention (Landres et al., 1988). Moths are found to be a
otentially useful indicator of biodiversity, a significant predictor of the
hness of birds, lichens and plants but not a good indicator of soil

Biodiversity is well reflected in the Insects as Class Insecta of the
hylum Arthropod, one of the most diverse groups containing about 70-80%
f total living animal species. Insects not only outnumber other groups but are
Iso extremely successful in all kinds of natural and modified terrestrial and

@aquatic ecosystems (Gullan and Cranston, 1994). Habitat destruction ranging
. ‘l g
)
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Therapeutic Applications of Microbial 13
Enzymesin the Management of Kidney
Stone Diseases

Shruti Gupta and Shamsher Singh Kanwar

Abstract

Nephvolifhiass i 2 emrble pathologieal condition marked by the presence and
formation of nduey stones. [t affets around 3-10% of the cowmunty m the
warld. Severa envirommentel, physiological and wufritiona] conditons (i
gt disease. Mot ouly thefood sourcesbut also the body's v metaboliemy
dd up oxalat content inthe human body. The mereased vtk of ovalate Jeads
o yperanaluna, which often resuts in the formation o calcium oxalae stones,
commonly known s Kiduey stones. The ieidences of kdney stome ara vary
common, nd the current herapentie measwe of s o i ot much effefie.
Therefors, ey therapeuic approaches av needed, Inthe Jast fow years, e wse
o gt mierobiome wth oxalatp-Jegrading actvity has emserged as am excellent
herapentic approach to treat ey stones. s the genes responaitle for oxalate-
Qesrading enzymes are ot found m homuans uas of bactei] enzymmes withthe
abilty to dugrade oxalate I ifestnal digeston has 2 siemificant therapentie
mopact Thas chapter summmantzes th roles of micvobial enymes produced by
ut mieroflora mvolved n the sohubilizaion of th dietary oxalates, and their
‘potentiz] applcations m kidvey sone dseases

131 Introduction

Kudney stone or rolithasis & a couditon primardy atbuted to the depositon of
‘n enhanced Jevel of calefim osalate i the form of ervstals dueto supersaturation
(of e avalate) dum remarl o water fom wine (Peck etal 216) Alhough
oxali acid & a peneral componnt present in human diets, it 1 lso endogsnoualy

3. Gopa- 8.3 Eawr (™)
Degarmuzntof Biotecknalogy, Himachal Pradsh Universiy, Siml Inia

& Springr Natwe Siegagore e Led 2010 it}
N Avoretal. ede), Mirobin By Boles e Applicaions

Ty, Microoremniss for ety 11,

Htpedot g 10 J0TATERLLHTI0S 3

n §. Gupta and 3. 8. Kamwar

peoduced durmg amin aeid metabolim, Moreover, oxale aed i absorbed i the
stomsach, sl howel, and colon from the-disar: sources (Nazzal ol 216).
Bindme withdiferent eatons such 2 sodam, potessium, wiazmestum, and et
tesuls it fomsation of diferentoxalate slts ot mostly caleiom ovalas (ylng,
st al. J014). Igeston and excposre of  igh amount of alatelad o bulding up
of onelate erystals m the bndneys, which mozht be lthal and canse hypoeleems,
azotenia ang hemombage in the viseeral organs (Aslani et al. 2011). Orclates of
et a0d phosphte 2 the mam consitents of kiduey stones (Buggaht ol
J011). Apartfom thefonmation of stonesinthe kidnay, ovalae crystls can destruct
septhelion in the oral eavity and gastointeetvaltract causing iflammation gt
thes, and gasne hemmorthags which idveetly becomes 2 cause of deh (Ells et al
).

A umans Jack the enryme for divectl metabolizng ovalate, abarmala path-
ways e e fo remlate s potentialy torte compound (agpat 2. 2014)
Corent remedil shrateses which ane sed for kudney stonesare meffivent and bave
been proven to be wnwccesshl in preventng the revamence of fle disease
(Rotherland et 2. 1983). Homever, therapeutie meseures snch as allopurmal, thiz-
ide, pofasetmn alkaly and toproninalong with distry modifieations and mtake of
adequatefuids have beem wsed for a Loz et it nolthzsts (Tmelizg 01,
Hence the avolution ofnew herapeutic srafegies aming o prevent recument fone
formation has become the need of the hour Since  decade, afermpts hive been
mad to use plants and oxalate-deerading mierobia emzymes to solublize oxalate
ot stones, and some suecess has been achmved (Peck f ol 2016). The oles o
1t enzymes produced through meroflra i the sohubilzation of the defary g
Iates are amew fronterarea for treating kichey ston diseace, This chapter provides
& brief mstght mt cument research and the roles of ut rnerobia enymes forthe
treatmentof kidhey diseases (Fiz. 13.1).
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132 Roleof the Gut Microbiome in Oxalate Degradation

Fomaton of oxalsts stonss 1n hunuans may be prevented by two symhiofeally
et hacteril zenera, Clabagtiy and Lastobasills, n the put. Both bacteral
genara v been found bo 2t om somme iocbemmial pahways by the ifervention of
e oxalate-dograding enzymes (Sadaf ot al. 2017, 1t has aleo hean hypotheazed
that the Cholabicter armiganes a Gram negative, oblate anzerobe foumd i the
gastointestina] raet and i bumans, performs 2 sizmifient role n poadiatng mam.
il osalate homeastasts (Spednie. ot al. 2003). The bacterm ). frmigezss
colonizes the gt in mealy 70-80% ofthe heakhy populaton and wtlizes oxalate 2
hesole matemal foremerey and carban souree.Formyl-CoA transforase nd vl
(oA dcarboeylase are the two enzymmes from () famuigaugs, which eatelyze g
Iate for biosynthest (Hoppe ot o J003). By tansforring thecoenryme. A moiety o
lacte eid and orale and that 1 coected ot calenum oxalats and ealeim loge
ohats, deeradtion reacion occurs which resuts m elevation of ovalete and Jatate
Jevel (Salminen o] 2010)

Frother, oxalateisbroken dowm nto C0; and rymute, which s Fother s
{oed amd eoreed via the fices (Hoppe et al. 2003). 1t has been o ht . st
ar, eolonizaton eonditons . frmmigapeg can degrade mars than | g of oxalate
e day. Honvever, ftempts fo cultre fhis hactermm o of fecal specimens have
tven Jowr eolozy counts, ke b0 10°CFU per gram of wet sample (Allson and
Cook 1981). As invesfigated by Pack et o, (016) i mostof the cases ut of il
iz betwean the aze of | and 6 yers s more natraly colomzed by 0 fapigenss
while 20-13% ofthe colonszation 1 ost during early adulfhood and adoleseence n
sty yopulations (Peck ot al. 2016).Inadditon o C) fpmigans, other valate-
Qesrading bactenal gavera are Loctobacilhs, Ensrococens, Ebacteria, and
Fifobasterion. Amonzst them, Entevocaceis fascali uses ralate a8 5ol car-
on aud energy soures i a izt defiel enviromment, e 1 e alo coz-
gugeothar subsraes for rowth (Miler and Dearma 2013). Insome cirewmstances,
along with other mieroflrs, natwal colomszation of ). fumwipauss n the aut &
affected. Howerer, confiruous use of anfibiofics, &, i paftents wth cyste fbro-
s, o fherapeutc use i disagses auch a Croln's disesse lso exacerhates kidey
stone formation (Rupear of ol J004; Hateh 2014).

133 ProbioticTherapies for the Treatment of Kidney Stones

TUse of probiaties 2 a therapentic and hidney d bypar-
ovalria bas gamed much atetion t ks bean found fhat ntheform of probiatis,
senotolerant Lastobacillus and oblizatory anzerobe Bifidobocterim preset fnthe
ntestin shonv oxalate-degrading actvity, which s considered usefulforthe ryen-
Sl stone formation  0gag and Retd 2010) St confrme thatthrough teat-
it with Bifdebacteriom lacsis DEM 10040, Bifdobacteriom [ongum MB 28, and
Biidobasteriion gdolasesaeis MB 138 strams, the depradation of oxalate could be
aelimvedupto 61%, 33.2%, md 7%, repeetivly (Tygpogtetal. 2007, Sbyattand
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Wb Endoplyte Blolgy

which ndcate that figus nugmens oreid deelopment though egule
o of vanons trnscrption ficors (DML, NSP, WRRY, GRAS, SWEET,
CCiMK, ENODL, TPP ete), mvolved m plant growth ind deselopment,In
diton 1o s, s culoe sl ivolvmng sybotc seed gemunation
d further deslopment nthe presence of the specfc mycorhzal pirtaer,
promotes seed germination and robustes of the seedlings. The tudies on
orchd mycontizal associtons provide o coneeptal framevork o wnder
sand the mechimiss ofseecion of ungal putae, establisuent of the
symbiote associaion, murtonal aspects, and ecological adaptations, The
preseotchapterprovides am oufine o passible physilogical, molesulr and
acologial appronhes vl i the study of OME inertions

141 INTRODUCTION

[1is beleved that abmost ol and pliats are, to some extent, engaged
stanbiote reltonships with myeonhizal ugi (Dickie tal, 2015), These
mutally benefical ileractions acl as umportant deivers of global plant
biogeoemphical pattems (Delavaus et al, 2009). The interacions are
constntly evalving white the myconhizal fungi bave pradully widend
thee bionophic capabilites o take advantage of thirhosis for food and
protetion vkl the s iave developed staleges 0 acconunodate the
gl st (Genre ¢t al., 2020, Such relationship s e erucil n
Orchidacese, where right from th gemination o seed 10 he stablishment
seedlings, all e processesare positvely conelated vith successhul mycor-
thizalassocatons under i conifons.

Orchids are el known workbwide for ther wiue and loug-lasing
flowers, and immense therspeutic propertis, Presently, there are more than
000 species recordd acros the globe (Govaers et al, 2020). Opting
chiely for an epiphytic i mode, and the presence of velamen isse in
roots, nd abelh (1), gynosteguan (colun), and conpond polles n
fowers, e some of e important characerstic Festures, which mike them
diffeent from other plants. They represent the pinaacle of plant evolution
bt st depend upon suiable gt ot o conplte thi bfe
ey, Orchud seeds arethe smallst i plant kidonnand ave produced in
lirge unmbers. Thes seeds ek necessny nutional reservs to ststann
15 vy geminaton, and this iabity foms the st of varons orchi-
muyconhizalaterctions (Rastnssen and Rastuussen, 2009) The fungusids
in gemminiton of thes microseopic, nonendospermic seds by providing
Hhe st mutneats. This assocttion is 50 immpertant that the sbundance

Onchidsand Myeorrizl Encophytes il

and distrbuon of mycombizal fng et s  bey fctor offecting orchid
ppulation dynanics (MeConnick et al, 2019 Accordng o MeComick
and noquernyn (2014), orchid imgeorthzal g (OME) not only drve the
o abundance oo dyuamis of indcual ochid popaliions bt o
nflence the cosvistence and the regional distnbaton of varous orchid
pecs.

Associaton of fung) wih vchf roas s fst observed by Refsek
(1947) and Frank 1885) propsed the e mycomhiz for s asoeition,
Walilich (1886) and Janse (1897)lter confimed the oceturence of myeor-
thizl g i onchid, Futher reseanch camied ot by Bernard (1903, 1904)
and Buge (1936, 1993, 1959) demonsrned that orchid seds canmet
germidte ithoutthese gl assocition. Orchids remain assocated ith
fomgal myeelaat et at sme stage of e e cyele, butthe rquirementis
crialdumg the ey stages ofthei develoment when ambient ol
sesouees are searce (Horley, 1963, Jcquenym et 2012),

142 MYCORRHIZAL ASSOCIATION VARIES WITH ORCHIDLIFE
MODE

Myeorizal ssctation s o promminent teesrial ovchids (Rasmnssn,
1995, Sotivadash e al, 2020; Pallips et a, 2020) asthe myeorhizae i
suvialofgroa groing s e compravely hasher condiions by
iabing thebeteradpted oheirhabtts (Burgef, 1959, Rasnssen, 1995,
St and Dixon, 2009; St et al, 2010), The eafles myeoheterotiophs,
i prfer o grow s andbous-neh bt possessconmpiratively
stronger myconthizal obigaion, which 1 usually Bfelong (Vi) and Sharu,
1983, MoKendriek of o, 2000 Smuth and Read. 2008, Martos etal, 2009,
Metck, 2013). Sueh oreics tvolve & wider vaiety of mycontizal fngl
beonging to Glomeromyeola, Basdomycol, and Ascounyls, s well
a5 some saproic o of Agaricomyeets (e Mo, Gromepas,
Harasmills) aud Sordacionnyeets fungi (e Clonastachys, Resoiciun)
nd o exhibi higher degres o specificiy with respect to thi ssociation
(Frrman and Trappe, 1971 Richardson et a, 1993, Taylr and Bruns, 1997,
Mokendock of o, 2000, Talor et al, 2002 T et al, 200% Deamaley
etal, 2012), According to Mercks (2013), the retention of an entrely
myeoheerorophic s, Wher the plant reas toially dependent on the
fmpus even at matuy, s also evolved spordially seross Onchidacese,
Toeestinly, undercerton cireunstances, theorchidseedlings il getarbon
notton i ecomycorrhzalfungh which counee them withtheroatsofsome

o] Endoplyte Bobogy

neighboring autoophic plants (el and Curra, 1995, Tlor nd B,
1997 MeKeadnek ol 2000, Selosse and Roy, 200 Rasumsen e,
J015) thereby making them bebave a epiparastes (explolative associaton)
o e ltr (Tl and Burws, 1997, Calligs o, 199, Bidanonco and
B, 2001, Oguree T et al, 2009)

[ epiphtic achids, o the otber hand, the mycorthizal dependency 16
raherJss s their prtocomns ecome loosyuhetc f eaty e stages
(Fadley, 1982; Vi) and Sharwa, 1985; Ardtn, 1992; Deamaley, 2007,
Mnahasachary and Tilak, 2015). These orchids caa partally met thee
mineral motrion fom dust, organic debns, and stemflow along the host
Dk (Awcie, 1992 Zeuler et al, 011; Rasussen et a, 2015) and, theges
Tore, generally have Faulative myconbizal asociatons (Goh et al, 1992,
Richardson etal, 1993 Rastmussen, 2002, Benzing, 2004: Motomur et
2006;Fotzand Winkler, 2013) Comparatelyleseroccunence f peotons
o many adult epiphyte onchids s led some researchersto queston ther
portance for plaotutition, epecialy durmg therr aduthood (Baymaney
al, 2007) Aceardung to Rasamssen fal (2015) and Pllips et (2020)
our ndersanding about the myeorhizal ecology of wopieal epplyte and
iophytic orehids is quite Bued. Tnterestngl, habitaodven myeor-
thizalasociatons have lso beem ndicated by O etal. (2015) and Rubal
etal. (2017 while investigaing Neofio vata aud Chilogorts poplaions
arowing n vaied substrates and loeations,

143 ORCHID MYCORRHIZAL FUNGI (OMFYHELP THE HOST IN
MANIFOLD WAYS

Lack ofchloropyl nd e oz the avlable ument reserves make
orthid seds compltely dapendent upon thi gal assaates for o
{Rasaugsen and Rasiwssen, 2000, OMF augnent carbohydrae mnion
by beaking down the comples organic compords i the sl substrateand
factiate he subsequentreleas ndherchid st (Rasusen, 195, S
1o Read, 1997, Dearnaley, J007: Mebia et a, 3016), This mchudes crbon
{Sumth, 1967 Alexander and Hadle, 1985 Trdell et o, 203, Cameron
al, 2006, 2008; Bougoure ¢t al, 2010 Rasmussen et al, 2015 Mela etal,
2016}, phosphorus (Alexander et al, 1984 Simth and Read, 1997 Cameron
et al, 2007 Nuclah et o, 2003; 2o ot o, 004) niogen (Burge,
1936, Bamosso fal, 1986; Rasaussen, 1995, St and Read, 1997, Trudell
etal, 2003 Cameron et o, 2006, Bougouse et al, 2010; Neafadlah e ol
2005 Ding e, 2014; Zhao et al, 014, Rasmnssen et o, 2015), water
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