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PR RN B INTRODUCTION

AL nroximarely' 159,000 SpeCIES of organisms called “fungi” are known and many more
| A “afe-estinated to be present.
VARIETY AMONG FUNGI
Members of this kingdom are of diverse nature i.e,
() Pathogenic Fungi
This group includes notorious pathogens such as disastrous rusts, smuts of wheat and
corn, and molds found growing on important crops and foodstuff.
(i)  Edible Fungi
Some members are delicacies such as mushrooms, truffles and morels.
(iii)  Commercially important Fungi
Some of the organisms are of commercial use such as;
° Penicillium — the source of antibiotic penicillin.
Yeasts — used in bakeries and breweries.
(iv)  Ecologically important Fungi
Ecological role of fungi as decomposers is paralleled only by bacteria.
TAXONOMIC STATUS OF FUNGI
Taxonomic status of fungi has changed from that of ‘a group of Plant kingdom’ to a
separate kingdom “Fungi”.
Comparison between Plants and Fungi

Similarities Dissimilarities
)] Like plants, fungi also have cell wall. | i) Chitin is present in cell wall of fungi,
i) Both plants and fungi don’t have while cellulose in cell wall of plants. ~
centrioles. i) Fungi are heterotronh Nnm plar‘l\ ALy
iii) Plants and fungi both are non- motile. . autotroph N \ 1

Compan 50N bei 'em Ann al 5 on(l I:unm 31

___.irMmgs__-, YWARVAY LSS Dissimilarities
)] Like _animajs,” . i Paru Hg‘lsc i F Fungi have cell wall while animals
heterotrop. AR R R don’t have cell wall.
i) .__0[||arurf.asnl_d_"lu'r.g'i Iack cellulose. i) Fungi are absorptive heterotrophs
i) [ URunyiCcentain chitin; the chemical while  animals  are ingestive
l'_ iound in exoskeleton of arthropods. heterotrophs.
iii)  Fungi are non- motile while animals
are motile.

For this reason, some mycologists (scientists who study fungi) think that fungi and
animals probably arose from a common ancestor.
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Conclusion
So fungi are neither plants nor animals, their DNA studies also COI‘IfII"‘“ that they =g
different from all other organisms. )
> They show a characteristic type of mitosis,célled ‘nuslzar mirosis™, | |
During nuclear mitosis, nuclear snvelopaldods nat nrea; | instead the ~iitotic spindle
forms within the nucleus @n¢ theriuclear; mernrane chnstiicts-betwzen the two clusters
of daughterichromossives (I somiz funginuciear-érivelope dismantles late). Because
fungi areaistirct fiom pla S, mlr. als aric-protists in many ways, they are assigned to a
separatg, kin oat)m ‘Fanpi’.

i‘ i S 'i RELATED TO ABOVE ARTICLE
. Bive ¢etaii of taxonomic status of fungi. LHR 2021

SN
N 8.2 THE BODY OF FUNGUS

MYCELIUM
The body of a fungus is called mycelium.

HYPHAE
Mycelium consists of long, slender branched tubular thread like filaments called the
hyphae (singular hypha).

Characteristics of Hyphae

o Hyphae spread extensively over the surface of substratum.

o Chitin in their wall is more resistant to decay than are cellulose and lignin which makeup
plant cell wall.

o Hyphae may be septate or non-septate.

o Septate hyphae are divided by cross-walls called septa (singular septum) into individual
cells containing one or more nuclei.

o Non-septate hyphae lack septa and are not divided into individual cells; instead these are

in the form of an elongated multinucleated large cell. Such hyphae are called coenocytic

hyphae, in which cytoplasm moves effectively, distributing the materials throughout.
Role of Hyphae in Growth

Septa of many septate fungi have a pore through which cytoplasm flows from cell to cell,

carrying the materials to growing tips and enabling the hyphae to grow rapidly when food

and water are abundant and temperature is favourable. All parts of fungus growing

through the substrate are metabolically active. Extensive spreading system of hyphae

provides enormous surface area for absorption. -
Role of Hyphae in Reproductive Structure

Hyphae may be packed together and orgarized to fnrm bumplux nc'pro JUCl 've SHCILTES

such as mushrooms, puff balls mos€l§ etc, vvhizi 1 car‘ e par d a; |0 V. g
| Hyo=ay

LI o
. L

Fig. 8.1 The fungus body plan: (a) Fungus mycellum growing on agar plate (b) Hyphae of mycelium (c) A coencytic
hypha (d) A septate hypha with porous septa and monokaryotic cells (e) A septate hypha with dikaryotic cell.
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Non - Hyphal Fungi
Yeasts are non-hyphal unicellular fungi.

A single mycelium may produce upto a kilometer of newi-tiypha2 in_sily Dne, day: =
circular clone of Armillaria, a psthogenic ngusiaifiicting cowriters, arowdng-out from

a central focus, has beer: mieasures-upto 15 ntctares |1 h=c._arr 10000 m?) could it be
the world’s largest organ'sm? ' | .

| | — . — v — | o ...

Fungi are Haplaid
All funcaliruclei are h ploic.e! cept for transient diploid zygote that forms during sexual
renic ductlcr

UESTION RELATED TO ABOVE ARTICLE

What is m celium and hyphae? Explain the structure of fungi.

8.3 NUTRITION IN FUNGI

Introduction
All Fungi lack chlorophyll and are heterotrophs (obtaining carbon and energy from
organic matter). They obtain their food by direct absorption from the immediate
environment and are thus fungi are absorptive heterotrophs.

Modes of Nutrition
Various modes of nutrition are found in fungi. Some of them are;

) Saprotrophic Nutrition

i) Parasitic Nutrition

iii) Predation

iv) Mutualistic Nutrition

1) Saprotrophic Nutrition
Most fungi are saprotrophs (or saprobes), decomposers that obtain their food (energy,
carbon and nitrogen) directly from dead organic matter.
Saprobic fungi, alongwith bacteria, are the major decomposers of the biosphere,
contributing to the recycling of the elements (C, N, P, O, H etc.) used by living things.

Characteristics of Saprobes

o Saprobic fungi anchor to the substrate by modified hyphae, the rhizoids.

o Fungi are the principal decomposers of cellulose and lignin, the main components of
plant cell walls (most bacteria cannot break them).

o Extensive system of fast growing hyphae provides enormous surface for ssarptivemune,
of nutrition. = | - \_

Mechanism of Saprotrophic Nutrition _. PP LA N R~y

o They secrete out digestive ciizymes.whicri uigist Cead grganic niatter,

o The organic_molecules thug p ojuued qle . ibdorhad baf‘k intS the fuhgus.

2) Parasruc nutritigir

Parasitiz iung’ ‘abiorb\nitri enty Llrc'uuy from the living host cytoplasm with the help of
special fiyihal'tis\celled ~austoria.
Tvpt s\ofiRarasitic ieagi

J 8 | e dre two types of parasitic fungi i.e,
1

z Obligate Parasites

o Facultative Parasites
Obligate Parasites; can grow only on their living host and cannot be grown on available
defined growth culture medium.

131



Chapter—8 Fungi (The Kingdom of Recyclers)

Examples

Various mildews and most rust species are obligate parasites.
Facultative Parasites can grow para3|t|cally on their host as vell a< hy~shemse(l/7es on'
artificial growth media.

3) Predation ' \
Some fungi are active predalprs-Gunish ciri chtu e nvmq ardy)| Other predators have
other adagiaiions, such-as.skcretion of Guckyv sunstanses. '

Examples

>

4)

The oy"teL mughrocm (Rley Irelus ostreatus) is a carnivorous (predatory) fungus. Some
pecizs of Arthiiokolrys trap soil nematodes by forming constricting ring, their hyphae

. -.‘:r;va(\i:uJ and digesting the unlucky victim.
| Wlechariism of Predation

It paralyses the nematodes. (That feed on this fungus), penetrate them, and absorb their
nutritional contents, primarily to fulfill its nitrogen requirements.
It fulfills its glucose requirements by breaking the wood.

Roundworm Constricting ring

Fig 8.2 Carnivorous fungi (a) The oyster mushroom decomposes wood, and also uses nematodes as a
source of nitrogen (b) A nematode is trapped in constricting ring of a soil-dwelling carnivourous fungus
(Arthrobotry sp)

Mutualistic Nutrition

Fungi form two key mutualistic symbiotic associations (associations of henefit to b(‘... ™t

partners).

These are lichens and mycorrhlzae = TN ! " =

Lichens - ' AR \ "

Lichens mutualistic symb’s otic aceAdiations bet*veln CClTaI r‘unhgi.(rhostly Ascomycetes
and imperfect fungi, and feN Rasidipnyycetes — ahout-2J out of 15000 species of lichens)
and ce! ta,,n Pphcicautotiopl's elt”\eMIﬁew 2lnad-or a cyanobacterium, or sometimes both.
Most of tige, vigibre oart! of tickerrconsists of fungus, and algal components are present
vithii the rwphm

‘| i ru, rrs.ects the algal partner from strong light and desiccation and itself gets food

irough the courtesy of alga.
Lichens can grow at such places where nether of the components alone can, even at harsh
places such as bare rocks etc. lichens vary in colour, shape, overall appearance, growth
form.
They are ecologically very important as bioindicators of air pollution.
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SN Sorddin Tasexpal |
L e fepaeadidtivie strictures)

|_Surface
layer
(fungal hyphae)

Fungal hyphae
interwoven with
phototroph

T o TGN e By 5 % 38 AL 37 Loosely

E DR T < T W RN O N woven hyphae

e - vl SRS Ty’ < \ Bottom layer

(@ “ Rock or other surface i (fungal hyphae)
to which lichen is attached

Fruticose lichen
(Ramalina)

Crustose lichens
(Bacidia, Lecanor)

Foliose lichen
(Parmelia)

Fig 8.3 Lichens (a) Cross section of a typical lichen showing different layers. (b) Different types of lichens varying

in size, colour and appearance. Three growth forms-crustose grow tightly attached to rocks, tree_trunks etc; follose !

are leaf-like, fruticose are branching. N

Mycorrhizae Y Ve \ :

Mycorrhizae are mutualistic assouatlon bet: ween C! !rtw ung| ond roots of Vaac llar ap!ums (about

95% of all kinds of vascular plants).! L | \ |

o The fungal hyphae dramatl“acl\ Incy 9053 Me arnoun.u of sbi contac and total surface area
for ab,.oro' ion and eln in the oh@\"t -msorr‘don ot phosphorus zinc, copper and other
nutrients fron) the! sgilinto TI Joates!

o Such, plants si cw | better g.ovvth than those without this association. The plant, on the
~L0ther harld, \sueaiies organic carbon to fungal hyphae.

AN b(is ofl Kycorrhizae

There are two main types of mycorrhizae:
o Endomycorrhizae; in which the fungal hyphae penetrate the outer cells of the plant root,
forming coils, swellings, and minute branches, and also extend out into surrounding soil.
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o Ectomycorrhizae; in which the hyphae surround and extend between the cells but do not
penetrate the cell walls of the roots. These are mostly formed with-gines, firs. eic.
However, the mycelium extends far out into the soil in both Kinds.of' myeorshizae.

Root cells of plants
(cross-section)

Fctomycorrhizae

Endomycorehizac
(1) (b)
Fig. 8.4 Endomycorrhizae and ectomycorrhizae. (a) In endomycorrhiza (left side) of figure), Fungal hyphae
penetrate and branch out in a root cells. In ectomycorrhiza (right side of figure), fungal hyphae simply grow
around but do not penetrate cell (b) Ectomycorrhizae on roots of pines.

Characteristics of Fungi

o Fungi grow best in moist habitats, but are found wherever organic matter is resent.
o They survive dry conditions in some resting stage or by producing resistant spores.
o They can also tolerate a wide range of pH from 2 — 9, a wide temperature range, and high

osmotic pressure such as in concentrated salt/sugar solutions as in jelly, jam etc. These
features also help them in their survival on land.
o Fungi store surplus food usually as lipid droplets or glycogen in the mycelium.
Write down the different modes of nutrition in fungi.
What is mycorrhizae? Explain its types.

Discuss various methods of Nutrition in fungi. (BWP 2019)
Write a detail note on mycorrhizae. (RWP 2021)
What are key symbiotic associations formed by fungi. (MTN 2022)
Describe nutrition in fungi and explain mycorrhizal association. (SWL 2022)

8.4 REPRODUCTION

Most fungi can reproduce asexually as well as sexually) except imperfect fungi in which
sexual reproduction has not been observed.

8.4.1 Asexual Reproduction o
Asexual reproduction in fungi takes place hys, e [ |

)} Spores

i) Conidia

iii) Fragmentatian

iv)  Budding )\ | — -
1) Spores ' \

Snoyas a.re'-pro,-{i-lcéd insice 'the'reproductive structures called sporangia, which are cut off
[+ nainthe faivbiae Dy complete septa. Spores may be produced by sexual or asexual process,

J .. \ 14| hale'saploid, non-motile and not needing water for their dispersal, and are small, produced in

very large number and dispersed by wind to great distances and cause wide distribution of
many kinds of fungi, including many plant pathogens. When spores land in a suitable place,
they germinate, giving rise to new fungal hyphae. Spores may also be dispersed by insects
and other small animals and by rain splashes. Spores are a common means of reproduction
in fungi.
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2) Conidia
Conidia (singular conidium) are non-motile, asexual spores which are cut-aff at the giid
of modified hyphae called conidiophores and not inside the spnfanqiq ustally il chains/
or clusters. These may be produced in a ‘ery IargP AUITIORY, ¢an sury/ivecinr inesic-and

l‘n\" [t

R W

cause rapid colonization of new fo )d

." "\ !li’l
% ‘. purs ) |

(e

I Germination
| Asexual
|| Reproduction

Mycetium (n)

Fig. 8.5 Spores are released from sporangia Fig. 8.6 Conidia cut off at the tip of conidiophores and
germinate to produce new hyphae. In clusters chains

3) Fragmentation
Fragmentation is simple breaking of mycelium of some hyphal fungi, each broken
fragment giving rise to a new mycelium.

4) Budding
Unicellular yeasts reproduce by budding (an asymmetric division in which tiny
outgrowth or bud is produced which may separate and grow), or by simple, relatively

equal cell division.
L

Fig. 8.7 Micrograph shows yedst (Sagciiarg m\ TGS cn eV sme) i varlc.u‘: >tar e of budding.
8.4.2 Sexual Regioduction ' \
Detail¢_o¥ isexial repru"lumor‘ v‘&iy u dlffflcnt groups of fungi but fusion of haploid
nuclei &nai Ineicsis, are somirion to-ai.
Mechanisnyiof Sekuar IRepi'ocuction
\,Wﬂ'] 100 .eproduce sexually, hyphae of two genetically different but compatible
| “wrlating types come together, their cytoplasm fuse followed by nuclear fusion.
i) Sexual Reproduction in Zygomycetes
Sexual reproduction in zygomycetes is carried out by fusion of two genetically different
but compatible mating types of hyphae, plasmogamy is followed by karyogamy. There is
no lengthy dikaryotic phase found in zygomycetes.
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i) Sexual Reproduction in Basidiomycetes and Ascomyucetes

° In two of the three main groups of fungi (Basidiomycetes, Ascomycetes).-fasion of nueiet
(karyogamy) does not take place immediately after the fns'iu.“. of | cyl¢plesm’
(plasmogamy)
Lengthy dikaryotic phase is nreserf in both‘Basidiprycetey, and|Asco ny(,cles
The two genetic types of fraploid riuclel from two'irdividuals-imay _coexist and divide in
the saric, iyphae for.inost nfiihe life of the funges” Such a fungal hypha/cell having 2
nuclei cEdifferant genatic wpeliis called aikaryotic (also heterokaryotic) hypha/cell.

> Differen: groups of fungs prodiuze different types of haploid sexual spores, such as basidiospores
and | & scospdres, srksequent upon meiosis in zygote. These spores may be produced by their

|| Sherestaristic structure/fruiting bodies such as basidia/basidiocarps and asci/ascocarps.

i)~ Sexual Reproduction in Deuteromycetes
Sexual reproduction in Deuteromycetes has not been observed yet. Members of this
phylum (group) reproduce only through asexual reproduction by formation of conidia.

Describe asexual reproduction in fungi.

Describe different methods/ asexual reproduction found in fungi. (LHR 2017)
Discuss asexual reproduction in fungi. (LHR 2019)
Describe sexual reproduction in fungi. (DGK 2019)
What are various methods of asexual reproduction met within fungi? (DGK 2021)
Describe different method of asexual reproduction in fungi. (FSD 2022)

Write down different methods of a sexual reproduction in fungi. (SGD 2022)

8.5 CLASSIFICATION OF FUNGI

Classification of fungi into four main groups is based primarily on the type of their sexual
reproductive structures and methods of reproduction.
However, these groups also differ in the type of hyphae and some other characters.

Table 8.1 Classification of Fungi

Zygomycota Rhizopus (Black | Zygospores Non-motile spores | Non-septate,
(Zygomycetes) bread mold), form in sporangia | multinucleate
Pilobolus
(spitting fungus) -
Ascomycota Yeasts, morels, Ascospores inside | Conidia cut off —1 Sepuate, |
(Ascomycetes or truffles, powdery | sac-like asci., from tigs oT | | [iengthy '
sac-fungi) mildews, molds - - . "'u‘c‘nidimhr)ros L diRanyotic
ol L o APV v vy Yy phase.
Basidiomycota _| Mushrooms, | | Bisid i »sp ores | U ornion Septate,
(Basidiomyggigs | ruste-siuts, puft’ | Horpe'on clun : lengthy
or club-fungiy | | halls;bracket | pshiekent basidia dikaryotic
A [Mynci 4 phase
Deuterqrmlycofa) || Aspergiifus, Sexual phase has Conidia Septate,
o, m\ra B yeekEs Penicillil_Jm, not been observed branched
J | lidpeirect fungi) | Alternaria

QUESTION RELATED TO ABOVE ARTICLE
Summaries and differentiating/ distinguishing characteristics of four groups of
fungi and give two common examples of each group. (Exercise Question ii)
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8.5.1 Zygomycota (Zygomycetes or Conjugating Fungi)
Sexual Reproduction

o During their sexual reproduction, zygote formed directly by the-fusiofi-aT hynhs2(forrns'
temporary, dormant, thick walled resistarit structurs, ¢aiied zvgospo/'e” herice iie~hame
Zygomycetes. '

o Meiosis takes place when 2ygosicia g/ minates anid 1aph|c Sp ures_ ar'e produced.

J Spores-&1 ‘germinating preduce nbw\myeelivin. |

Asexual Reprogustini \

. Asexuai reproduction by snbies is common.

o H\,rlf.ae Qre Coenseytic.

| L X llﬂpl.(:

N Rhizopus, found growing on spoiling moist bread, fruit etc.
QUESTION RELATED TO ABOVE ARTICLE

Describe the life cycle of Rhizopus.

Spores Sporangium
X [hapluid}l . .
- X % 4 4
i & (&Mating
Sporangium ‘\ _ v strain
™ ; i .
5" b . W Hypha
Sporangiophore =~ R o % :

Meiosis
oCcurs
during
germination
Gierminating
Zygospore

Gametangia

| BN .
J | Fig. 8.8 Life cycle of Rhizopus (black bread mold), a Zygomycete. Zygote formed by fusion of gametangia

directly develops into a resting zygospore.

QUESTION RELATED TO ABOVE ARTICLE

Explain and sketch the life cycle of Rhizopus. (GRW 2018)
Describe and sketch life cycle of Rhizopus. (BWP 2022)
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8.5.2 Ascomycota (Ascomycetes or Sac — Fungi)
Introduction

It is the largest group of fungi, including over 60,000 species; l30/0 5+ & oeeuriing i/
lichens and some, such as morels, are mycerriizal.
Most are terrestrial, though-some are marin< of fresh wier.,

The group shows diversity fr¢ mafiice i chr yeos s {narye cup-fngli 2nd morels.

Their hyphae are soptdte.™

Sexual Reproigisiion’

>

Thev produce | haploiid \.s¢xual spores called ascospores by meiosis inside their
¢he \c cteiiisti¢ s/:Cike structures called asci (sing.ascus).

LMersis follows nuclear fusion inside the ascus, commonly 8 ascospores are produced

inside each ascus. Most sac — fungi have asci inside macroscopic fruiting bodies called
ascocarps — the visible morels etc.
They have lengthy dikaryotic phase that forms ascocarps.

Asexual Reproduction

They reproduce asexually by conidia that are often dispersed by wind.

AScus

= Ascosporcs

Fig. 8.9 Asci and Aécospores Each ascus contains eight haploid ascospores

YEASTS

Yeasts are unicellular microscopic fungi seiived from-edi the fhrﬂb jhre.vnt f;rur-w o
fungi but mostly ascomycetes. Ygasts mo: st asexua‘l/ e rcduice | )y “hugiaing. Yeasts
reproduce sexually by forming, asqi/astospored or had |d|o/bﬂ<fd|ﬁspores They ferment
carbohydrsie, (glucose;-te «wthanoi and ar hondicxids:-Because of this feature and many
other {e25ong, ririese qn‘ afl gl oat" ‘atonomic’ importance (see economic importance off
fungi). | .

Examt)!n

| N J.:C"I ArCmyCes cerevisiae is the most commonly exploited yeast.
- QUESTION RELATED TO ABOVE ARTICLE

Write a note on ascomycetes. Also give importance of yeast. (LHR 2021)
Write down a note on sac fungal. (GRW 2021)
Write a note on Ascomycota. (LHR 2018, SGD 2019, FSD 2021)

Write down the characteriscts of ascomycetes and importance of yeasts.
(GRW 2022, RWP 2022)
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8.5.3 Basidiomycota (Basidiomycetes or Club — Fungi)
Introduction

These are among the most familiar fungi; edible mushrooms;| dr'vasmtirg plant!
pathogens rusts and smuts, Puccinia specics are most gammep, rust jurigiard- Jsiiago
species most common smut fungn puffbahls mc Lra,.\ Usne.f fungi ere.diiclub fungi
club fungi).

During mes: part of their'litz/cycies! ihe, h /p e are Jeptate; the cells are uninucleate
during/tha' rem“.ring, eng ty phaw

Sexual Reprocuction

Sexual *epmou*tnrr is ‘carried out by reproductive structure, the basidium (plural
bias |C|a\ Tlheir-characteristic fruiting bodies, or visible mushrooms, are formed entirely of

“dikasyoiic mycelium,

Nuclear fusion in the basidium is followed by meiosis.
Four haploid sexual spores, called the basidiospores, are born on, inside, each basidium.
On germination the basidiospores give rise to mycelium.

Asexual Reproduction

Asexual reproduction in Basidiomycetes is uncommon.

Basidiospores (n)

Pileus

Basidium contulning
four haploid nucle) (1)

(Thc mushroom
fruiting structure
grows from o+ a

\:dihryctk'} byphae.

A

( Gills with hasidia ]

Basidium

Basidiospore (n)

Fig. 8.10 Basidiomycetes. A mushroom’s fruiting structures. The gills on underside of mushroom’s cap are llned

with basidia, on which basidiospores are produced.

host surface (mostly stem, leaves) later revealing hriglirist- -ractspores of: the fubgys:

Smuts; are called so because of their blatk, dubty, $pGre, masses (that vese miie soot or smut;

these spore masses replat,e LhP gre In' k*rr.e.s dishiag ti dselot wheilt./corn etc.

e J __l_i_

. — e, N

Rusts; are called so because of numerous rusty, orange — yellow coloured diseass spots| an tnur { \

Disease Cycle o‘;'omu* aTl S |

Spores uelv)swre,s) of usmaqo triic (Ioose smut of wheat) are carried by wind from
infested\wheat'ear th Feddiy flowers, where they germinate.
el resuiting-Rypnae penetrate flower ovaries.

“lItlside the ovary mycelium spreads and becomes dormant and remains so in the seed

(grain).

When such infected seeds are sown next season, the hyphae also grow within the growing
plant and form smut spores inside the kernel, thus destroying them completely.

The covering of the grain breaks exposing the black spores mass, that may be dispersed by
wind.
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1 \‘ 1
' - 3 J/)
‘ ) w\
l ’
ld .. ' 2
\ 7 y r i V) _/' f | J
\ - ” . \ -d.-.»
. 7. Mycelium 1 )we)s Wi 5 ] (}/
' growth of growing | I 1, /-4 8. Myisely sl oelix
point of a2, |\ L/ in D=inely: beo=sie
) . wWilospores
€, Mirelliumn iesades 9. Kernels of infected b

5. Mycelium becomes dormant  mycelium infects

\ in the embryo of ovary
| infected wheat kernels .-ﬂ' Q

| | f ’U el ng seoding plants are filled
RIER%R] ﬁ z with teliospores )
/| i - 3. Tellospores germinates 2
' on flower. Dikaryotic 3
‘ U

o
7§ 1
{.

i«
w oy

1. Kernel membrane
breaks, Teliospores

' blown away by
4. Mycelium invades ' S SRErom
s of sy g glf e o
plants
Fig 8.11 Disease cycle of loose smut of wheat caused by a club-fungus (Ustilago tritici)
Describe the life cycle of disease loose smut of wheat. (GRW 2017)
Describe loose smut of wheat in detail. (FSD 20219)
Describe characteristics of Basidiomycota. (MTN 2019)

Describe in detail Basidiomycota. (GRW 2021)
Introduction
This heterogenous group includes all such fungi in which sexual phase has not been

observed. Most of them are related to their sexually reproducm“ relat|qu ‘

ascomycetes;

> However some are related to other two phyid'{Zygomycutd. Boﬁ dlL l'n‘ catm as Mg

> If sexual structures are found on arn |n|perfr=r fungus |t 1< tf el reasulgmd to-the appropriate
phylum.

> Blologlsfs MGw can cl?ss.fy mf\"st |mJoefr ‘ect. fJnm an-ive ba5|s of DNA sequences, though

sexual ‘strurtUres r*‘qy nLt lbe, fcm“d“\

Despite ahseice 01, 'se! kual rw‘ oquctlon imperfect fungi show special kind of genetic
reee )”rbmallor. cailed rJotrasexuallty, in which portions of chromosomes of two nuclei lying
il The'daims iiypha are exchanged.

B |

examples
Penicillium (blue, green molds), Aspergillus (brown molds), Alternaria, Fusarium,
Helminthosporium are some of the economically important genera of Deuteromycetes
(See economic importance of fungi).
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Penicillium; a common Deuteromycote

i)

NG

(a)

Penicillium sp. (blue, green molds) are wide spread saprotrophlc sper‘.;s commsn on,
decaying fruit, bread etc.
Its hyphae are septate.
Penicillium reproduces a‘exually 23 méans ol nakady <pcre> called conidia. These are
found in chains at the tips ¢f oeciar h)phce called conitisphores, which are branched.
Brush-iikz\aria; sgementofiis conidid i< characieristic of Penicillium.

These conidialgive (olhur th 'the nisycelial colony, which is circular.

( fT'7_ Conidia in a chain
\:'\ A '}“ 1 Conidia bud

"';o off at tip

MaiUre coriidia ere'easity and readily dispersed.
o B - : S 7

%Y

1 mm
§
| ol

§ Conidiophore —

(b) Septate, hranching myeelium

Fig. 8.12 Penicillium (a) A moldy orange; the blue mold is caused by saprobic species of Penicillium.
(b) Penicillium showing asexual reproduction, characteristic brush like arrangement of conidia.

Write note on Diatomicity and Basidiomycota.
Give the disease cycle of loose smut of wheat caused by Ustilago tritici.

8.6 LAND ADAPTATIONS OF FUNGI e oy
Fungi; although grow best in moist habitats, are found wherever ‘erganit njafter ‘i
present. They are a successful group of lenc oraanisiys, “and passe ss spveral fietures in
their body and reproductior-that ad'ant thers to thefir naki; ana tefres strial fiode of life.
Extensive system of fast'spreacing hiyphae, penacraie thesubstrate and enormously
increase *ue contast.dnd strface.arza '\ for uuso*puun ‘Cytoplasmic flow throughout the
hyphae iS5 resficnsinle Toi their rapidurowth and spread.
Chitin in dheil, thitkenad Hyphal wall is more resistant to decay than are cellulose and

& _ﬂiq'ﬂjl-l found in-prant cell wall.
“.I"hey can even break down the lignin (in addition to cellulose) to obtain their nutrients.

In saprobes, certain modified hyphae called rhizoids anchor the fungus to the substrate
and also digest and then absorb the food.
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V) These are very well adapted to live on land due to lack of flagellated cells, non-motile
spores and conidia efficient dispersal by wind, thick-walled zygote arc-ather resistant
structures. .

vi) Hyphae may be modified in such-a way, as to, eridanie thom- Ga) ;epmduce iHemselves
without dependence on exteimnal water. \ |

vii)  Many fungi.are more toleran; thah are basteria 0 wmay in hype:issmotic surroundings.
Many car olarats tinperature exizemes - 5 below freezing and 50°C or more.

RUESTIDN RELXTED TO ABOVE ARTICLE

Give importarit land-adaptations of fungi in details.

Wy 1noles (e.g. Penicillium) can grow on oranges and jelly kept in a refrigerator,

while generally bacteria cannot?

Explain land adaptations in Fungi. (SWL 2019)

Fungi are well adapted to live on land. Give reasons. (RWP 2019, SGD 2021)

State various features of fungi that adapt them to terrestrial mode of life.

(Exercise Question iii)

8.7.1 Ecological Importance
Fungi have great ecological impact. They are very important as decomposers and
symbionts.

o Fungi, along with saprobic bacteria, play vital role in the recycling of inorganic nutrients
in the ecosystem. Without their activity all the essential nutrients would soon become
locked up in the mounds of dead animals, plants would be unavailable for use by
organisms, and life would cease.

o Mycorrhizal fungi improve the growth of plant with which they are associated. 95% of
all kinds of vascular plants have this association.

o Lichens growing on rocks break them, setting stage for other organisms during the course
of ecological succession.

o Lichens are very good bioindicators of air quality as they are very sensitive to pollution.

o Some fungi are also used for bioremediation (degrading/removing environmental

poisons/pollutants by organisms).

QUESTION RELATED TO ABOVE ARTIC L8

What is ecological importance of saprotrofshic fungiiicheriand miyqGori: ‘1|4' e

| (Exercise Questlon iii)
8.7.2 Commercial Importancej s

Fungi cayde econcmicgainy as'wall'as |ossw
8.7.2. a) Econgwnit¢ Gains wu? wo -mqu )

1. Certain furgi are edile. |
e [howADUE 200 ppecies of mushrooms (e.g. Agaricus sp), morels (e.g. Morchella esculenta), and
J .. W ot Mrlifles “(underground fruiting bodies of some. Ascomycetes, e.g. Tuber spp.) are common
edible fungi.
> Beware of poisonous mushrooms called the toadstools, such as death cap/death angel

(Amanita) and jack-O’ latern mushroom.
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J
J— g:-£.13 Edible fungi (a) A common morel (Morchella esculenta). (b) The truffles (Tuber species) are underground

Truiting bodies that people find with the help of trained dogs or pigs.

2.

(&)

Certain fungi are used in food industry. Because of their fermenting ability;

Yeasts (Saccharomyces cerevisiae) are used in the production of bread and liquor.
Penicillium species are used for giving flavour, aroma and characteristic colour to some cheese.
Some species of Aspergillus are used for fermenting/producing soya sauce and soya paste
from soya bean. Citric acid is also obtained from some Aspergillus species.

Fig. 8.14 a: Poisonous mushro¢m Jack-Q= ntﬁn fﬂm )fwalwtu» Cjearrus V\nosr' mlls glow in the dark. B:

Amanita, another common pmsmo(\s ny st I’O(I‘IS \

Some T ‘m alié source of o"("rtlbl"Ct} ard sume other drugs.
Penicillin,) iirst) aﬁtlmom th've ever discovered (by A. Fleming-1928) is obtained from

. Pwm illit m. hotam.
\ Lpvzstatin is used for lowering blood cholesterol.

Cyclosporine obtained from a soil fungus is used in organ transplantation for preventing
transplant rejection;

Ergotine to relieve one kind of headache migraine.

Griseofulvin is used to inhibit fungal growth.

Some natural dyes obtained from lichens are used in textile industry.

143



Chapter—8 Fungi (The Kingdom of Recyclers)

Yeasts are heavily used in genetic/molecular biological research because of their.

Rapid generation and rapidly increasing pool of genetic and biochemical infermatien.,

Yeasts were the first eukaryotes to be used by genetic engineers—, | [~ | Al '

In 1983, a functional artificial chromosoms# vras mage, in Saccnaromycis ferevisiae: The

same yeast was the first eulsaryot2 whoss-genomiciseq:ieict vyas compiciely studied in

1996. _ ' : A IR R .

Yeastsaz al:o beisginvestigaiec. for production Gisome hormones.

Pink briad mold Meurnsnora haz aizinkeermused for genetic research.
OUEITHONRELATED TO ABOVE ARTICLE

_l,)e;_’crihe. givir,gexamples, different ways in which fungi are useful to humans.
“LDeeecrioe, giving examples, different ways in which fungi are useful to human.

(LHR 2019)
Discuss the importance of fungi in genetic research, food and pharmaceutical industry.

(SWL 2021)
Describe economic gains due to fungi. (LHR 2017, GRW 2019, LHR 2022)

Fungi are responsible for many serious plant diseases because they produce several
enzymes that can breakdown cellulose, lignin and even cutin. All plants are susceptible to
them.

Extensive damages due to rusts and smut diseases of wheat corn and rice prompted mass
displacement, and starvation to death of many people.

Powdery mildews (on grapes, rose, wheat etc), ergot of rye, red rot of sugar cane, potato
wilt, cotton root rot, apple scab, and brown rot of peaches, plums, apricots and cherries
are some other common plant diseases caused by fungi. -

-ﬁiilg:~59713. ©lzt Pathogenic fungus. Corn smut on an ear of sweet corn is caused by Ustilago maydis.
=Jangi also cause certain animal diseases.
Ringworm and athlete’s foot are superficial fungal infections caused by certain imperfect fungi.
Candida albicans, yeast, causes oral and vaginal thrush (candidiasis or candidosis).
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Histoplasmosis is a serious infection of lungs caused by inhaling spores of a fungus, which is
common in soil contaminated with bird’s feces. If infection spreads into klsed stream, and
then to other organs (which is very occasional), it can be serious ard-even iatan | \J
Aspergillus fumigatus causes aspergillosis, hut on'yin persons viuith gefaltive ramiune
system such as AIDS, and.may ceus® death. Syme jtrainsiot Aspergillus-produce one of
the most carcinogenic (cancar-caisirg) rycotaxiast (Ikir's ‘grodiced by fungi), called
aflatoxiss.; Aspergillus Centarcinate’s ivpregerly stsied grains such as peanuts and corn
etc. miik-engs ‘ana-meat\may aiso fia're aliiraces of aflatoxins.

Any maldy humart food or artimial forage product should be discarded.

=rgaisne i ':‘ calles by eating bread made from purple ergot-contaminated rye flour. The

L poiscni2us material in the ergot causes nervous spasm, convulsion, psychotic delusion and

even gangrene.

Fig. 8.16: This shelf fungus is parasitizing a tree. These are important decomposers of wood
Saprobic fungi are not only useful recyclers but also cause incalculable damage to food,
wood, fiber, and leather by decomposing them.

15-50% of world’s fruit is lost each year due to fungal attack.

Wood-rotting fungi destroy not only living trees but also structural timber.

Bracket/shelf fungi cause lot of damage to stored cut lumber as well as stands of timber

of living trees.

Pink yeast (Rhodotorula) grows on shower curtains and other moist surfaces.

What are the economic gains due to fungi?

Give at least three benefits of fungi.

Give an account of animal diseases caused by Fungi. (MTN 2019)

Explain different economic losses due to fungi. .
(LHR 2018, DGK 2021, MTN 2021, 3\NP, 2021, DG 2(,17\

Name any four important fungal disesses of planis”ana, ‘ou funga: Clisgaces or

humans and briefly describe Gny one )f tne plam Cispases.ard & 2y one of the

diseases of humans. L \ ABR= Exer(:|se Question v)

Dlscuss-f:—,,xonom!c_ stawas of fungi.| W (Exer(:|se Question i)

.
.,
N |
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KEY POINTS

Bioindicators:

Fungi and algae are more sensitive to change in environn;gnt. hay are e_ffectc:i V53
pollutant. The population-9f fu.\(ii is -reduced) drainatizaily, diue to “certain specific
pollutant. Se,we can get.idea akouit the, ievel of nallutior, from the population of fungi.
For Exahple: Thepopulation o Periciliuim is very sensitive to change in concentration
of GO2. Its\population ceci éases, if concentration of CO: is increased in environment.
Ili.i_o'rervi_é Tadon
' There are certain bacteria and fungi which directly act on certain pollutants and break
them into certain simple compound. For example: Industrial waste is successfully treated
with certain bacteria during process of bio-remediation.
Mushrooms:
A fungi with flattened head and a stalk is generally called mushroom.
Molds:
Fury (fur like) growth of fungus on bread and fruits is called molds e.g. break mold.
Mildew:
The fungi which form white coating on its host like grapes are called mildew.
Conidia:
It is cut off at the tip of a hyphae. It is not produced inside the sporangium like spores.
Truffles:
These are underground fungi which are used as food e.g: Agaricus sp.
Rust:
Rust means rust of iron. So its colour is brown like rust of iron e.g: Puccinia
Smut: . SN [
Smut means coal. So its colour is kack e.0" 1Jstiialio A\ !
Haustoria: \ | vy | - .-
These w 't‘.pe-cia'n"h}_/'pt.lhe pr'_od'._,;céd N L\.arasiuc' funéi. These hyphae penetrate into to the

host tissue'(plant) "aml_ ableibTood.

el i S ucsession:

The establishment of new vegetation on a barren land or rock is called ecological

succession.
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EXERCISE

Q.1.

i)

i)

i)

vi)

Each Question Has Four Options.
Encircle Correct Answer.
Which statement about
nutrition is not true?

(a) Some fungi are active predatars
(b) Sorve, turgi are myiualists

(c) Facutive perasivic fungi cai
grow orily'cn their spedific hosi
(@, Al fungi requize mineral

funai

RV

The absorptive nutrition of fungi is
aided by:

(a) Spore formation

(b) Their large surface area-volume
ratio

(c) They are all parasites

(d) They form fruiting bodies

The Zygomycetes:

(a) Have hyphae without regularly
occurring cross walls

(b) Produce motile gametes

(c) Are haploid throughout their life
(d) Answers a and c are both correct
Which of the following
cells/structures are associated with
asexual reproduction in fungi:

(a) Ascospores

(b) Conidia

(c) Zygospores

(d) Basidiospores

The closest relatives of fungi are
probably:

(a) Animals

(b) Slime molds

(c) Brown algae

(d) Vascular plants

E. Coli of fungi are the:

(@) Rusts) | | " -

(b) Brezan mdl |

(c) Green fpold, |

) (d \Yeas's |
“Alrsdscus is to ascomycetes as is a

to basidiomycetes.
(a) Basidiospore
(b) Basidiocarp
(c) Basidium
(d) Haustorium

viii)

Q.2.

i)

Ans:

Ans:

i)

Which statement it true-ahiut,
Deuteromycetes?|

(&) 11ney are-aled Geilenimamect
fuRgi \

tb) Their asexi,al spores are called
conidia

(c) It is a heterogenous polyphyletic

group
(d) They have both sexual and

asexual reproduction
m@ﬁ

i v vi
it I v BN viii IER
| d YN d |

Short Questions

What is a hypha? What is the
advantage of having incomplete
septa?

Thread like filaments of fungi are
called hyphae. Advantage of
incomplete septa is that cytoplasm
moves effectively, distributing the
materials throughout.

What is the composition of fungal
cell wall and how this composition
is advantageous to fungi?

Cell wall of fungi is made up of
chitin. Chitin is more resistant to
decay as compared to cellulose and
lignin.

To which phylum does the yeast ..

belong? How do thsy dlffer from
other fungi?

_YE’IL, belcpigstlo AaCul‘ﬂy" fte—tNEY

L the only orcu.“"g unicellular
Turg' |

Maine sexual and asexual spores of

Ascomycetes.

Sexual spores are ascospores and
asexual spores are conidia.

What are mycorrhizae?
Mycorrhizae are mutualistic
association between certain fungi and
roots of vascular plants.
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vi)

Ans:

vii)

Ans:

AT

Ans:

iX)

Ans:

Ans:

Q.3.
Ans:

i)

Ans:

i)

Ans:

i)

Alns:

iii)

Cvsapidtrophin
'-|ry"ur..||zae7

By what means can individual s in
imperfect fungi be classified?

Most of the imperfect fungi can be
classified on the basis of DNA
sequence. )
Give a single charactevis;ic that
differentizivs Zygomycctal / frorm
Basidiomycot. '

In Zyghniyz0.a suel reproducion

IS, sprougn' zZygosporas-while in

_ _Bumon 'y(ots, sexual reproduction
18l ti ough basidiospores.

Why is green mold more likely to
contaminate an orange kept in
refrigerator than are bacteria?
They are more tolerant than bacteria.
Many can tolerate temperature
extremes —5°C below freezing point
and 50°C or more. This is the reason
due to which green molds (e.g.
Penicillium) can grow on oranges
and jelly kept in a refrigerator.

What is a fungus?

A fungus is eukaryotic, mostly
multicellular, heterotrophic organism
with absorptive mode of nutrition.
State two parallel characteristics
of Ascomycetes and
Basidiomycetes.

e In both hyphae are septate.

e In both hyphae are with lengthy
dikaryotic phase

Extensive Questions.

Discuss taxonomic status of fungi.

(See article 8.1)

Summaries and distinguishing

characteristics of four groups of

fungi and give two common

examples of each group.

(See article 8.5)

State varigus features-of UIJQI that

adapt the!r: to, teivestriad mode f‘f ir“e
(See ariiciz'8.5,

What iy mol)qlcal IT]pultanCE of
fGiigi, lichen and

(See article 8.7.1)

Some enzymes of fungi are useful on
Wone hand and harmful on other
hand. Discuss.

Ans:

v,

Ans:

Ans:
vi)

Ans:

They are useful as they are involved
in decaying dead _material and
harmful becaugej that "alsq Tuse)
spoilage e foac e;.c.

IName a1y fow important fungal

disfazes of plants and four fungal

diseases of humans and briefly

describe any one of the plant

diseases and any one of the diseases

of humans.

(See article 8.7.2b)

Describe, giving examples, different

ways in which fungi are useful to

humans.

(See article 8.7.2a)

Differentiate between the members

of each of the following pairs.

1. Spore/conidia

2. Ascus/basidium

3. Dikaryotic/Diploid

4 Ascocarp/Ascus

5 Obligate parasite/Facultative
parasite

6. Endomycorrhizae/Ectomycor
rhiza

7. Plasm gamy/Karyogamy

(For answer to short questions

consult KIPS Objective Type Series)
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