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FUNG] The ngdom

of Recyelers/

At nroximarely: 199, 000 SpeCIES of organisms called “fungi” are known and many more

are eltirnated to be present.

IETY 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.

Edible Fungi

Some members are delicacies such as mushrooms, truffles and morels.

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.
Ecologically important Fungi

Ecological role of fungi as decomposers is paralleled only by bacteria.

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

)
i)

i)

Like plants, fungi also have cell wall.
Both plants and fungi don’t have
centrioles.

Plants and fungi both are non- motile.

Compaérizon hw veen Ann al B on(l Tundi |

_ *n|lar|t|es Y
Like ;m_nf ________
heterotfopl |
=ofll artimals hr: d ‘Fur.gl Iack cellulose
|F Wniccentain chitin; the chemical

“ound in exoskeleton of arthropods.

i)
i)

Chitin is present in cell wall of fungi,
while cellulose in cell wall of plants.

Fungi are heterotroph m|i'c._ plaptsagrg |\ |

autotroph SN I =\ s

i, RS, PN, N NN WSS S

Dissimilarities

i)

" Fungi have cell wall while animals

don’t have cell wall.

Fungi are absorptive heterotrophs
while animals are ingestive
heterotrophs.

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 confirm-that thm/ S10)
different from all other organisms.

> They show a characteristic type of mitosis,called ‘neslzar mitosis* (
During nuclear mitosis, nuglear #nvelopeldods nat ireal; | instead the-sitotic spmdle
forms within the nucleus an¢ theuclear merbrane constricts-betwsen the two clusters
of daucht#ichromossivies | (In' some funginuglear-&iivelope dismantles late). Because
fungi are-qistirct from pla s, mlr. 5ls aria Lrotists in many ways, they are assigned to a
separat, kinzaom ¢ Fanii!.

AUASTYON RELATED TO ABOVE ARTICLE

i rel Getaii of taxonomic status of fungi. LHR 2021

NI 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. B
Role of Hyphae in Reproductive Structure e
Hyphae may be packed together and orgarized to form bomp'ux nc'pro'jua 've f,turr';.res'

such as mushrooms, puff balls mo? elg etc. vvh; .fl car‘ e, Lar d a; |0 V.
) H‘""’lm - !

@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.

o —r | ——

A single mycelium may produce upto a_kilometer of newv '\/pnas in silly ne, day -z
circular clone of Armillaria, a pzthogenic ingusiaifiicting coniferd, 1ruv\fir'.g out from
a central focus, has beerimteasures-upto 15 pectares (1 haciar: =110000 m?) could it be

the world’s largest organ;sm?

| —

Fungi are Haplajl
All funcal ruclei are, haploic.ekcept for transient diploid zygote that forms during sexual
repIc ductlcr |

SOUESTION RELATED TO ABOVE ARTICLE

J BN Whét is mycelium and hyphae? Explain the structure of fungi.

—r — e —— ——-‘_—

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 duaorptlve e | | |
of nutrition. T e T R N

Mechanism of Saprotrophic Nutrition _. A 1A N [ A

o They secrete out digestive ciizymeswhicki ulg(‘<1 CEod Qrganic m atiar,

o The organic. molecules thug P oJuued e |b<omed bar‘k ints the fuhgus.

2) Parasruc rutriticir

Parasitic .ngw abiorb' | nytrients L}m iy from the living host cytoplasm with the help of
special fiyphal'tins!celled' Laustoria,
Typesof.Rarasitic g
A J'I' O ot ahese are two types of parasitic fungi i.e,
“s' 7 Obligate Parasites
o Facultative Parasites
Obligate Parasites; can grow only on their living host and cannot be grown on available
defined growth culture medium.
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Examples

Various mildews and most rust species are obligate parasites. _
Facultative Parasites can grow para3|t|cally on their host as el a< wh/ rhemS(I /es en
artificial growth media. : !

&

3) Predation
Some fungi are active predawrc Gni r CiTi chtu ela nvmq prey), Qither predators have
other adaciations, such-as.steretion of Gickyv/supstances. -

Examples

The oy"teL mL'thn)cm (Ple Iretus ostreatus) is a carnivorous (predatory) fungus. Some
pacias of 'Arthrokotrys trap soil nematodes by forming constricting ring, their hyphae
.ir've:(\i:ng and digesting the unlucky victim.

\ J | " Nlechariism of Predation

>

4)

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 decdmposes 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 (assomaﬂons of heneflt to beta Ve
partners). R _
These are lichens and mycorrhizae. =\ e e .“_".

Lichens ™ S | N

Lichens mutualistic symb otic acsc‘\,nt*om bet venn cor*am r‘ungl (rﬁostly Ascomycetes
and imperfeat fungi, and-few Rasidiomycetes - ahout 20 out of 15000 species of lichens)
and cetain, Ppheicau itotipl's eltiehglﬁew algad-or a cyanobacterium, or sometimes both.
Most of tie, Vig ibie nart) 01' iickericonsists of fungus, and algal components are present
withiih thte rwphcu_ W

»Elricusgrsects the algal partner from strong light and desiccation and itself gets food

‘wirough 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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~x Sorudia 7 as exial !
*‘er. adudtive St tures)

|_Surface
— layer
{(fungal hyphae)

Fungal hyphae
interwoven with
phototroph

Loosely
woven hyphae

Bottom layer
(fungal hyphae)

(@ =" /" Rock or other surface
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 truunks etc follese
are leaf-like, fruticose are branching. P

Mycorrhizae NN R A,
Mycorrhizae are mutualistic association between c! !rtw ung| ond rc-ot-s af VaaCJ”df,-"pLhtS (about
95% of all kinds of vascular plants).! = W .

o The fungal hyphae dramaticaly mc 9053 Me \arourit nf ety contac and total surface area
for ab”.ofp ion and el i \the Ot{{t -u:*sorwon ‘ot phosphorus, zinc, copper and other
nutrients iron} the/ soll into the yoot<:

o Such planl.s sticw' bc*tter glOWth than those without this association. The plant, on the
(i'rhf'h hard, \suspries organic carbon to fungal hyphae.

J | rv L(‘s ‘ol 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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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. gic.
However, the mycelium extends far out into the soil in both kinds.of mycorshizae| |

Root cells of plants

Ectomycorrhizae
(cross-section)

Endomycorrhizae
(a) . (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

Fungi grow best in moist habitats, but are found wherever organic matter is resent.

They survive dry conditions in some resting stage or by producing resistant spores.

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.

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

8.4.1

i)
i)
iii)
iv)
1)

Most fungi can reproduce asexually as well as sexually) except imperfect fungi in which
sexual reproduction has not been observed. -
Asexual Reproduction ]
Asexual reproduction in fungi takes place by, I '_ )
Spores AR IEARRS
Conidia \
Fragmentatign . RYFAR'
Budding ) | | — " - LS

Spores ARARERYR Dl

Snoyas are'produced insice the reproductive structures called sporangia, which are cut off

» i the hivnse py complete septa. Spores may be produced by sexual or asexual process,

ale faploid, 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)

Fig.

3)

4)

8.4.2

Conidia P
Conidia (singular conidium) are non-motile, asexual spores which are cut-aff at the g |

of modified hyphae called conidiophores and not inside the spnranqlq ysually i) Shains
or clusters. These may be produced in a very large aUiTIer, ‘¢ean sirvigesior l‘t.,"S and

1 o

e

cause rapid colonization of new fo )d

."un um}
.. ‘. pors n)

A

Germination
Asexual
Reproduction

C

Mycelium (n)

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

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

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.

Parent
cell

x.
-..... .y ..h-
e %)

e
Fig. 8.7 Micrograph shows| ‘/ecSt (Q'm nur("m\‘:\ S cn'ev sme) il varlcu‘: atar e w.)f budding.
Sexual Rep oductlon RS RL
Detail¢ Qf sexa repru"lu“uor‘xan in ‘diffetent groups of fungi but fusion of haploid
nuclei ano me (.SI‘* are’ ,cmmn' to-il.

Mechanlsr. of 3e! <ua. Re ocUCTion

N J |

\‘M 2n Aingi .eproduce sexually, hyphae of two genetically different but compatible
nlating types come together, their cytoplasm fuse followed by nuclear fusion.

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 nuciat
(karyogamy) does not take place immediately after the- fiisice—af ' cy¢plesm
(plasmogamy) '
Lengthy dikaryotic phase is-presert in both-Basidiprycetey, and|Ascoinyceies.
The two genetic types of liaploid iluctei from twolirdividuals-iay coexist and divide in
the sarse, nyphae for.inost nfithe life 'of tre funges: Such a fungal hypha/cell having 2
nuclei cEdifferant-genatic wypeiis called agikaryotic (also heterokaryotic) hypha/cell.

> Differen; gicups of fuings produse different types of haploid sexual spores, such as basidiospores
and g scosparas,) sikbsequent upon meiosis in zygote. These spores may be produced by their

s ehisrectaristic structure/fruiting bodies such as basidia/basidiocarps and asci/ascocarps.

ii)~  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 —4 'Sep1.1te, |
(Ascomycetes or truffles, powdery | sac-like as_ci . _from tpe B v | | [Aengthy N i
sac-fungi) mildews, molds - "(‘cnidimhr)r’es ' GiRAnotic
— ) — _"_'-_'_'__'___-__ phase.
Basidiomycota _| Mushrooms, i Besicigsgloraes U woramion [ | Septate,
(Basidiomyggigs | ruste-sAiuts, puft ome'm Cha ) lengthy
or club-fungsy 1o hal'g, brack et | Len basidia dikaryotic
A [Myngi 4 L phase
Deuttes amn ycata) || Aspergiiius, Sexual phase has Conidia Septate,
A _\[):U._p P yoetEs 'Penicillil_Jm, not been observed branched
1 irpetiect 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

. During their sexual reproduction, zygote formed directly by tha-fudiofi-gThynhe2| foirns
temporary, dormant, thick walled resistarit structurs- caiied z/@osno e’ harce, ine-rame
Zygomycetes. .

o Meiosis takes place when 2ygospai? (el minates and haploid spores ale produced.

o Spores-ga'germinating preguce naw micelisin.

Asexual Reprousting

o Asexuai renroduction by 'snares is common.

) IHynhiae are coensceytic.

|Examniie

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

Describe the life cycle of Rhizopus.

Spores Sporangium
(haploid) ' . L.
Y , Rhizoid
] - | a
* £ ¥ . .
., i @ OMating
Sporangium . f:"\ Y] ‘ ¥ strain
"u “‘ % B -7 ,» :
. b ; N 2
’tg \ - - 2 Y | Hypha
. R Y . : ,
Sporangiophore R .-, 13 % ? W
Meiosis . , &
geeurs - '
. y .
during
germination
Germinating
zygospore ' + Mating strain

_—

Zg 0‘smye '

" Gametangia

| J | N, 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,~50% &="& ccerfing, i
lichens and some, such as morels, are mycarrizal. — - W T Lo
Most are terrestrial, though-some are.marire ot freshwaier, g
The group shows diversity er meafiice I chr yeos S0 Iarqn cup-rungli 2nd morels.
Their kyghae are septdte.™ \

Sexual Reprocizsiion’

>

Thev produce, ' hap! onl s xual spores called ascospores by meiosis inside their
Charecteristic sec tike structures called asci (sing.ascus).

i etcsis' 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 coniia that are often dispersed by wind.

Ascus

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

YEASTS -

Yeasts are unicellular microscopic fungi geiived from-ali the fhrﬂb jhre.g_nt urns o
fungi but mostly ascomycetes. Yéa&ts mostlyiag exually tep: rcdtice by !f‘"uulng Yeasts
reproduce sexually by forming, 254 iastos PO o bay |d|o/b'a<fd|ﬁspores They ferment
carbohydrsite (glucose‘ to_wthaNol and, car bond:umdf -Because of this feature and many
other feasgns, In9°9 qn" L‘r gluat\q onGmiz “importance (see economic importance off
fungi). |

Examt)!n

e | PO u.t"*‘. Ges cerevisiae is the most commonly exploited yeast.
. J |'"-." L 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 A
These are among the most familiar fungi; edible mushrooms;] drva51at|rg pqnt
pathogens rusts and smuts, Puccinia specics are most gamma, rust jurigiard VISiivago
species most common smut_fungj; puffbahls mc Lra,.\ Usne.f fungi ere-dii-club fungi
club fungi).

During mest, part of their'litz/cycies! ihe, h /piee dr2 Jeptate the cells are uninucleate
during(tha remairing; leng ty phaz, |

Sexual Reprocuction e -

Sexual *epmau"ti")r. s amed out by reproductive structure, the basidium (plural
_ h sicia). Their-chiaracteristic fruiting bodies, or visible mushrooms, are formed entirely of

- J N d k'*'yuuc mycelium.

MY - 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.

4Busidiuspurus (n)

1
’j'ﬁ: Basidium with
_ four appendages

Pileus

Basidium containing
"‘ ¥ four haploid nuclei (n)

o\ 3

,Thc mushreom
fruiting structure
grows fromn+n
(dikaryotic) hyphae.

Basidium

Basidiospore (1)

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.

" i

o = ey |

Rusts; are called so because of numerous rusty, orange — yellow colnured dijs v&- pots c.n tnur A
host surface (mostly stem, leaves) later revealing hrigls frdet-rach.spords, oft r!-ie u g""

Smuts; are called so because of-their nla,L k, dusty, §pGre niasses that wese mteSoot or smut;
these spore masses repIaLe LhP g ain k*rr.e.s <u h ad ti ose ‘o1wheit./corn etc.

J

Disease Cycle o Smiut~ * ~ || \ \SNA—
Spores uelv)swres) of usmacro teic (Ioose smut of wheat) are carried by wind from
mfe”ed \wieat\ears th Fed: sty flowers, where they germinate.

o~ | TR lesu.t_lrg kyphae penetrate flower ovaries.
y J I' PR "-Jlr's';de the ovary mycelium spreads and becomes dormant and remains so in the seed
' = (grain).
o 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.
o The covering of the grain breaks exposing the black spores mass, that may be dispersed by
wind.

139



Chapter—8

Fungi (The Kingdom of Recyclers)

\ -
. )
' ‘ 1 - \ Yy (]
\ \ \ ( )s}“‘//
\‘y B ( -; '/4
AN A0
N Mycellumﬂwlt rs b o
' growth of growing | Y '/4

- . point of st |

! g Mrcrlium iesades
velng seeding

; : 5. Mycelium becomes dormant
\

\ in the embryo of
{ infected wheat kernels

4. Mycelium invades
parts of embryo
in seed

[ ’c%\

J O/
8. Myielinligelis™
| in Reinels| beu= ..né
-~ wilospores

9. Kernels of infected + J

plants are filled
with teliospores
on flower. Dikaryotic ;
mycelium infects
- .

3. Tellospores germinates

(4
ovary
R Q
I
»
b.‘
g
é ¥
¥ .
() $ i
‘. } ,‘ < 1. Kernel membrane
= / » breaks. Teliospores
» ~ blown away by
- air currents

2. Teliospores land on
flowers of healthy
plants

Fig 8.11 Disease cycle of loose smut of wheat caused by a club-fungus (Ustilago tritici)
QUESTION RELATED TO ABOVE ARTICLE

Describe the life cycle of disease loose smut of wheat.
Describe loose smut of wheat in detail.
Describe characteristics of Basidiomycota.

Describe in detail Basidiomycota.

(GRW 2017)
(FSD 20219)
(MTN 2019)
(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“ relatlqu (i Tl
ascomycetes; \® }

> However some are related to other two phyid® {Zygorwcdla Bas dlL l'n‘ cjt.u as Vg

> If sexual structures are found on ar |n|perfr=r fungus |t 1< tf e reaSJgn=d -the appropriate
phylum. - |

> Biologistsimitw can classify, maost/in oerfect. fJnm an Lﬁc basis of DNA sequences, though

sexual ‘strrtUres may not ke, focmé

o -——-—_.—-,—.—l

Despite ahsefce | of, ‘sekual \rep: ‘oduction,

rhe 9aim? iypha are exchanged.

'-h—.rf

rm)”rbma ior called rJotrasexuallty, in which portions of chromosomes of two nuclei lying

imperfect fungi show special kind of genetic

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

o Penicillium sp. (blue, green molds) are wide spread saprotrophlc sper‘.;s commsy o
decaying fruit, bread etc. -

o Its hyphae are septate.

o Penicillium reproduces a‘exually nvméans a1 nakad' ¢pcres called conldla These are
found in chains at the tins ¢ f <pzciai h) phce called conidlisphores, iwhich are branched.

. Brush-iiKz\arias gementotiiis canidid i tharsieristic of Penicillium.

o These chnicia give Colyur th the riiycelial colony, which is circular.

e _ Malure cor itlia ereleasity and readily dispersed.

\ A ;‘4—-— — Conidia in a chain
Conidia bud
\ g {_g B
- 2

ff at ti
1 mm o P
i §
“~ > o
Conidiophore —
(a) (b) Septate, hranching mycelium

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.

QUESTION RELATED TO ABOVE ARTICLE
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 . = YaX

Fungi; although grow best in moist habitats, are found wherever| orgEniy ncttea is
present. They are a successful group of lenc! organisis, “and ‘Dessess/ S:‘V-‘Ka| selores in
their body and reproductior-that alart ther to their naki; apa ter restrial riode of life.

)} Extensive system of fast)sf, reacing hyphae oew«rae the'substrate and enormously
increase™ *ue contast.and “surface’.arzator amo*puun “Cytoplasmic flow throughout the
hyphae:s ruspcns be for, thejr rdp\dV rowth and spread.

i) Chitin in iheil, thiz k=n°o Lyphal wall is more resistant to decay than are cellulose and

A o found in prant cell wall.

A J'I".__-ﬁi';)_'_- | “Iey' 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 and-ather resistgnt
structures. - '

Vi) Hyphae may be modified in such-a way, a; to. erianie t 2 9 ;epmd&ce iHemselves
without dependence on exteimal water. \

vii)  Many fungi.are more toleran’ than are; Ha: te"la () wmay in hype gsmotic surroundings.
Many (af) folarats teinperatiire exizemes'- 5%C-5elow freezing and 50°C or more.

RUES KON HELATED TO ABOVE ARTICLE

Give importarit land-adaptations of fungi in details.
‘:ﬂ'r!”i;_ inolas (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 LS '

What is ecological importance of saprotrup hic fungi; itcheriand myqori. m;r i

1TEERIERR' \':x rcise Questlonm)
8.7.2 Commercial Importance " ' \

Fungi f‘al"e tconemic gaine abwallas Jossw B!
8.7.2. a) Econcinit; Gie ins wu? ©. fmqu\

1. Certain furgi art edinle. -

e FOUAIAUE 200 Fpecies of mushrooms (e.g. Agaricus sp), morels (e.g. Morchella esculenta), and

| %1 rutfies (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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2.

4.

o )

(a)

(b)
Flg:£.13 |:d|ble fungi (@) A common morel (Morchella esculenta). (b) The truffles (Tuber species) are underground
rrumng bodies that people find with the help of trained dogs or pigs.

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.

..\.- L ) A f ’ ry
— b ll.\) L TR N

Fig. 8.14 a: Poisonous mushrodim 'Jack- -0 -:.qt@rm fDm )fvalwtu» Cjear.us V\nosr' 01lls glow in the dark. B:

Amanita, another common pmsmous must rotrhs ;. A
| ;

-'-\.\_ - 1
1

Some i ']L ane source of o.rrtlbi““ct\cq aﬂd 5ume other drugs.

Penicillf n,\ wirst) arrtlmom th'e ever discovered (by A. Fleming-1928) is obtained from

Peni |II| i orAt.
II_'Jt” statin is used for lowering blood cholesterol.

Cyclosporlne 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.
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e o o (ﬂ

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

Rapid generation and rapidly increasing pool of genetic and biochemical u*.fcrmatio_tz._

Yeasts were the first eukaryotes to be used by genetic engineers.—, | ~_= |

In 1983, a functional artificial chromosom? vias mage i Saccnarcanycrs ~e creyisiae: “The
same yeast was the first euiqaryot2 whose-gengmic senieice vias cc mpncLer studied in
1996. ' .

Yeasts a3 al; 0 being invest gmeu for production G some hormones
Pink br=ad mold Meurngnora Haz aiz-Leenused for genetic research.

DGEITY ANRELATED TO ABOVE ARTICLE

l)c*crlbe givingexamples, different ways in which fungi are useful to humans.
D scrioe, 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)

8.7.2. b) Economic Losses due to Fungi

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.

‘| [u.*el15y P! aht Hathogemc fungus. Corn smut on an ear of sweet corn is caused by Ustilago maydis.

“=ungi 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, apd ™ |

then to other organs (which is very occasional), it can be serious ard even fatan

Aspergillus fumigatus causes aspergillosi’, hut ontyin p‘"SO“I with' qefedtive anilne
system such as AIDS, and.may ceus® death. Sumz jtrains\oy Aspergillus groduce one of
the most carcinogenic (cancar, Ud.mrg; 1ycotexing (17 dr's ‘produced by fungi), called
aflatoxizs.| Asperoilliis contarainates impregerly stsied grains such as peanuts and corn
etc. mitk-engs ana-meat may atsn hiave-alitraces of aflatoxins.

Any maldy humiari food Gr artinial forage product should be discarded.

[=rgaisny i ':‘ caules by eating bread made from purple ergot-contaminated rye flour. The
hoiscn2usmaterial in the ergot causes nervous spasm, convulsion, psychotic delusion and
gven 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. A |
(LHR 2018, DGK 2021, MTN 2021; 3V/P,'-20/l PG| (2(,”\'_ '

Name any four important fungal disesses of planis-and, ‘ou uingal Clise 585 Of

humans and briefly descnbe Gny one )f the plam (|s=a esward & 2y one of the

diseases of humans. ) (. E-xer(:|se Question v)
Discuss-texcnomic staias of Fun{ AR (Exer(:|se Question i)
L T A 1 ] T -
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KEY POINTS _

Bioindicators:

Fungi and algae are more sensitive to change in envirofm;sj-t. hay are ¢ffected by
pollutant. The population-of fun(éi is-rcduced) drainatizaily, due to certain specific
pollutant. Sg,we can get.idea atout the evel hf pallttiar iom the pobulation of fungi.
For Exa;:;ple: Thepopulaticn oF Pu.hﬂlm.‘n is very sensitive to change in concentration
of GO.. Itsipopulation dedi éases, if concentration of CO: is increased in environment.

Ii.io_renvﬁe'jia_:ic:|.' '

I 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; . _ o

Smut means coal. So its colour is bi{c;k e.q ‘Js..ti_!a'g;go _. . |

Haustoria: __ : ' -_ |
These :m 5-:p€.c;-ai’hyp.t__|a'_e prpdf'_;-r,e\d\h harasiic ;fur.lg.;i. These hyphae penetrate into to the

host *issue\(plant) and dbieibTood.

Eedl pgikprS 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)

vi)

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

(a) Some fungi are active predatans!
(b) Sorwe, furgi are-mutualists

(c) Faciittive parasivic fungi tai
grow orily'cn their spedific hest

(@ Al fungi requize mineral
IR

1 he 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: A
(@) Ru; >ts | )
(b) Brozm I I

(c) Green fnold |

funai

3 _(Idj,..\ eas’s

Ariascus is to ascomycetes as is a
to basidiomycetes.

(a) Basidiospore

(b) Basidiocarp

(c) Basidium

(d) Haustorium

viii)

Q.2.

i)

Ans:

Ans:

i)

A NS:

' Turg' '
__Maine sexual and asexual spores of

Which statement is-iict, true-ahout
Deuteromycetes?

(e) ey ang-alzn jeilenimiartect
fuiRgi '

tb) Their asexiial 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
i 80 vi I

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 the,' dlffer fro .u,_ 0

other funa-”

......

tfﬂ only orcu.“"g unlcellular

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:

| B
J' Vi)

Ans:

iX)

Ans:

Ans:

Q.3.
Ans:

i)

Ans:

i)

Ans:

i)

NN

i)

Al LICtrOLhI‘
|ry"l riviizae?

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 characteiisiic %At

differentizies Zygomycotal ) frorm |

Basidiomycota

In Zygdmv s0id, suel reprndicion

IS, #rougn' zygosporas—while in
[Baziaicmydots, sexual reproduction
I through 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-2f fungi 1h¢

adapt the'r: to, tzivestii e mode mf h\f\ \'

(SeearilcpS» _
What i§ ecolpgical| |mpu1tance 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:

iy

Ans:

Ans:
vi)

Ans:

They are useful as they are involved
in decaying dead _material and
harmful because | that “alsq  teluse
spoilageci-foe( e.c A

iNamie ' any', four’ important fungal

disedzes of plarits 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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