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‘ : Pr.'otoctists and Fungi

- Protoctists and Fungi
- | Kingdom Protoctista: St
: The kingdom protoctista is the most controversial and unnatural
" group. It includes an immense variety of organisms. It contains eukaryotes
he ancestors of modern

| that are generally regarded as identical or similar to t
plants, animals and fungi. Protoctists are characterized by eukaryotic cell

| with simple body structure. Most protoctists are single celled, but there are
also belong to this group.

| number of important multicellular species

. Protoctists may be photosynthetic, parasitic, predatory or absorptive. The

~ Kingdom includes heterotrophic microorganisms, such as Amoeba and |,

~ paramecium, and autotrophc form like algae, euglena, as well as,
" Plasmodium and Trypanosoma, the parasites which cause malaria and
~ sleeping sickness respectively .

s 7.1 THE EVOLUTIONARY RELATIONSHIP:

. Protista is not monophyletic group because it contains all the
.| eukaryotic organisms which are not plants, animals or fungi but are

tors of modern plants,

generally regarded ‘as identical or similar to ances
animals and .fungi. It ¢ which resemble early plants

T omprises organisms
| (Algae), early animals (Protoz fungi (Oomycota) .The slime

oa) and early
' molds, a group of organisms which are motile but which produce spores in
sporangia are also included in the pro linked

toctis. These organisms are

" | between prokaryotic and. the more modern eukaryotes like plants and

animals. Therefore Biologists regard (Propetista) kingdom as a polyphletic
group of organisms due to diversification. '

| 7.1.1 Major groups of protoctista:
 The Protoctista includes three groups which formerly had separate
taxonomic status, and which are now containing organisms of a widely

different origin to be placed in one kingdom. The three groups are.

Plant Like Protoctista ------ Algae
ii.  Fungi like Protoctista------ Primitive Fungi.

iii.  Animal like Protoctista----- Protozoa

Plant Like Protoctista ------ Algae:
N - Algae are photosynthetic protoctists with unicellular, colonial or -
simple multicellular structure. Most algae are aquatic while others may be L
found on moist soil, trees and rocks.' However they differ from vascular
d leaves but share the following plant

| plants by lacking true roots, stem an

like characterijstics.

" (i) The cell wall is present
(i) Their cytoplasm usually contains one or more large vacuoles. 2 2
(iii) They contain photosynthetic pigments enclosed in plastids, of which

chloroplasts are the commonest type.

i.

and have COmpositionl like plant cell wall.
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al reproduction is common and involves alternation of

., Sexu : 1on and
() generation between haploid and d}p101d individuals in the life cycle
of some€ algae. 2 ;
These plant like characters of algae presumed close evolutionary link
.+ plants. ST% - :
mthPMany different algal groups can be distinguished according to their

mode

of life styles and by the presence of particular |

fure, : S i .
it etic pigments or storage material. The scientific study of algae is |

photosynth
called Phycology. A, -
: On the basis of photosynthetic pigment, algae are classified into

following major groups

mmmm— = %
- | Common ! 2 j
Group | ;ame ngor pigments Example
1. Chlorophyta Green algae | Chlorophyll-a and | Chlamydmones,
b ulva, volvox
— 2. phaeophyta Brown algae | Chlorophyll-a, c, ~ Fucus,
- fucoxanthin Laminaria
3. Rhodophyta Red algae Chlorophyll-a, ) Porphyra
Phycobilin,
Pigments,
Phycocyanin and
Phycoerythrin
producing typical
red coloured.
Ulva:

It is a marine alga commonly
called “sea-lettuce”. It is found growing
along the sea coasts between high and Thaus
low tides. It is found attached to rocky
edge of Manora and Kemari areas of Undulate
Karachi coast. The body called thallus is g
:C];I;lposed of elongated wrinkled blade
roclzlt 30 cms, Long It is attached to
e and other objects, in the sea by

ans of hold fast , consisting of long Holdfast
tad like cells. The thallus is very thin

onl
Y two layers of cells in thickness.

Fig: 7.1 Morphology of Ulva

:;lzﬂus in Ulva is of two types. The one with 26 chromosomes is called
M{)g}fo‘;ﬂfa and the other with 13 chromosomes is called. gametophyte.
immorp‘l’lgil::'sllly both gametophyte and sporophyte exactly alike hence called
v ;
A Teproduces asexually as well as sexually, alternatively.




Chapter 7
Protoctists and Fungi

. Asexual reproduction:

Asexual reproduction takes place in asexual Ulva (Diploid sporophyt,
| With 26 chromosomes or 2n) by producing quadri-flagellated zoospores :
. These spores are formed by meiosis in all cells of the body(thallus) excep
' the basal cells.Eight to sixteen haploid zoospores are formed in a single
parent cell. The zoospore production continues until all the cells are used
and nothing remains of the thallus blade but a filmy mass of empty cell.
* walls liberation of zoospores usually takes place at the time when the plant
. is reflooded by an incoming tide. The liberated haploid zoospores after g
period of swimming and rest lose their flagella and grow into gametophyte
Ulva thalli.
Sexual Reproduction:

Sexual reproduction is isogamous the type of sexual reproduction
takes place by. the fusion of morphologically and physiologically similar
gametes. The gametes are biflagellated and produced in sexual plant
| (haploid gametophytes with 13 chromosomes (n). These gametes are smaller
than the zoospores. The fusion takes place only between two haploid
gametes which are similar in structure produced by different thalli. The
| fusion results in the formation of quadriflagellated diploid zygote which,
after a period of swimming and rest loses its flagella and secretes a wall and

after repeated divisions it develops into another Ulva thallus (Sporophyte),
which is similar to sexual thallus (Gametophyte) in morphology.

o ¢— @ —
o L 7 \'
ﬂ Zygote (2n)
e g \
/. ».” Gametes (1n) '

Ulva life cycle é’ -
L j Mature
sporophyte (2n

| L
: i
A

“_.
——

< :
Fig: 7.2 Isomorphic alternation of generation in Ulva

b Gam;.etophytes (1n)




ation of: Generation in Ulva: _
Alternation of generation means the type of life cycle where asexual
Juction alternate with sem_lal reproduction. It shows there is distinct
I 1 regular isomorph}c alternation of generation. The haploid gametophyte |
zﬂemates with diploid sporophyte which are similar in morphology but |

4iffer in chromosome numbers. :
Green algae are a diverse group ﬂ?ﬁfl_'ﬁave some of the salﬁg éharacteﬂstics as plant. The
| haplontic life cycle is typical but Ulva has a life cycle that has 2 distinct generations, like

that of plants.

7.1.2 Fungi like Protoctista: , : : B

These organisms superficially resemble to fungi. The body called |

mycelium consists of network of hyphae. Many of them have centrioles and |

cell wall having cellulose. They are heterotrophic absorptive feeders. The

also reproduce by spores. Most of the members of this group are non motile

but few develop movement. at some stages in their lives.

Major groups of fungi like protoctista are slime molds and water molds.

Slime Mold:- ( Myxomycota) :

(Motile like animals and produce spores like fungi) :
Slime molds are amoeboid protoctists that produce- fruiting bodies

ie. sorocarps as a part of their life history. They were often classified with
fungi because they absorb nutrients directly from the environment.

The term slime mold refers to the habit of the most conspicuous part of life
the cycle, which is a small slimy mass. | /

\

Flagellateq gametes

Germinating meiospore Meiospore (n)

Fig: 7.3 Life cycle of slime mold



.| zoopores produced inside

Chapter 7

Protoctists and Funﬂ

i A slime mold is a strange and truly wonderful tl.'lmgl:l {tsl'i?tm‘x}lf e
behavior have raised many questions. At one stage m t €ir s Cti: €, some
species of slime molds are creeping masses of .llvmi s‘;}hf_’ ce. l;rhe
movement of this living thing bring to mind a giant amoe o;. is amoeboid
stage of slime mold is called plasmodium. The P!asmOdlum corllswts of
cytoplasm in which are embedded many nuclei, fo ; vatc?lo €s, and
| undigested food particles. Plasmodium move along the fores Hloor on to

" dead leaves absorbed sunlight. In this dry, often warm environment a
| miraculous metamorphosis takes place. In a matter of hqurs, the
| plasmodium changes into clusters of fruiting bodies called sporangia. Part‘of
| each sporangium called capsule produces a large number of microscopic,
~ asexual reproductive cells called spores. _

§ % If wIc)a observe only the p1a§modium we would certainly called slime
- | mold an animal. If fruiting bodies and spores were the only the parts we
could see, we would call the organism a plant.
| Water Molds: (Oomycetes)

Oomycetes are so named for their distinctive oogonium, the female
| reproductive structure.

Oomycetes are close relatives of the fungi. Their hyphae are aseptate,

coenocytic. Oomycetes are different from fungi, however, in that cell walls
are cellulosic rather than chitinous.

: Phytophthpra infestans:

| Reproduction:

The reproduction takes |
. Place by means of xual
- | methods. Asexual reproduction takeg place' by Omeiizxuﬁ l??ﬂiggﬁatcd

the Sporangia. S ; . b
00go €xXual reproduction is oogamou

The female sex organ is nium and

: il the male : idium.
| Oogonium and antheridium contribute the; Sex cells ?gf ?:nfﬁz:ffégegurm g
fusion of two nuclei (Karyogamy)
€S to form a sporangium at the

ir
first while

00spore germinat

o fertilization plasmogamy occurs
is very late. The fertilized
tip of germ tube,
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Gerﬂﬂm‘“o"
oosp°“
. Sporanglophore
_~on infected ’ Jﬂ)ﬁp‘ﬂ?ﬁ
eedlng b
KarYOERmy ; \ porangjum b i
nium
9030 Spurangiopham
on infected tuber Gcmtuhr
_ 9 0N spring
Antheridium Bporangis snd !
Sporangiophore %?;‘:0’::; ]
Meiosis on leaf ,
. jum Mycelium ’ .
» Oogoni from tuber :

Sexual Re ™y

reproduction,
extremely rare
in nature

- Fig: 7.4
Disease cycle of late blight of potato and tomato caused by phytophthora infestans

7.1.3 Animal like Protoctista ----- Protozoa:

SR Sporangium
e s - 4,
T

ﬁ;mrnngimn

Protozoans form a large group of protoctista. They are unicellular

animal like organisms with ingestive heterotrophic nutrition.

found in all environments where water is present .Most are free living and

there are various methods of locomotion

Members of this group of protozoa are divided into five classes which

®r in their means of locomotion.

Class Flagellata (Mastigophora)

i T
.. Class Sarcodina (Rhizopoda) ii. ,
Class Ciliata (Ciliophora) iv. Class Suctoria
‘-~69_1§§§ Sporozoa
ss :
Sarcoding | Class Flagellata | Class Ciliata Class Class
%ML (Mastigophora) | (Ciliophora) Suctoria Sporozoa
- Have cilia at
Have Member of this f No
i . | early stage o
I:'s"ﬂl'.'.itapo.;11 class have one | Have cilia as life but locomotory
OComotq or more flagella | locomotory b structure at
stry ry th ecome any stage of
Cture as locomotory structure sedenatory at A
x structure. adult stage

They are
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Members of this
class may . |
classify further
- _into two sub
: classes -
a) Englenophyta :
Parasite and Fresh and - Complete
holozoic marine water heterotroph _
" cytoplasm | Mainly i.e. predatory Majority are
. phototrophs Complete ‘intra cellular
' Food stored heterotroph parasites
as paramylon as well as
(similar to predator
- starch) - Have
 Reproduction- cytoplasmic
~ asexual e.g. tenticles for
| .Euglena. predation
b) Sub class
zoomastigonia
- Mostly
parasite
Reproduction | Reproduction, | Reproduction
asexual by asex:lal A asexual by :
Yy S5 At binary fission - | Reproduction
fission : —— Reproduction | asexual by
% ; e asexual by spores and
Sgaﬁunilﬁzy comjugation | binary fission fission
fliaaion. reproduction i ‘Sexual
: ' Sexual reproduction
: - | reproduction | by syngamy
Have one Member of Have two by
nucleus flagellate nuclei i.e. conjugation ,

SRR contain one macro and | Have one
nucleus in micronuclei Have two nucleus
their cell. - nuclei like

Marine e ciliates e.g.

sarcodinian |- gﬂiznf’fi?égﬁ Has flexible ACiIietag
have sleeping pellicle e.g, - :
exoskeleton sickness paramecium Contractile
l‘:hmh,f‘)fm diseases Have flexible vacuole aré
bo’ltfg S In the : . pellicle e.g. absent €.g:
m,‘Of ke : paramecium | plasmodium
called “QOoze” ! monocy'stist
___Amoeba | : .
h_—__-_-—_—F_~———-—_
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1.4 jmportance of Protoctista:
7.}

s,
g:t'zz];cnjc protoctista:

protoctistans have  great biological importance and significance to |

Many members of protoctista cause severa] diseases in man as well | |

lants. i.e. Plasmodium cause malaria, Entameoba histolytica causes | l

oebic dysentery. Irypanosomes cause sleeping sickness and Leishmania .

cauSses: Leishmaniasis (an infection of white blood cells).

us late blight of Potato.

irace elements and use for fertilizer in various region of the world.
Alternative source of food: :

Fhytoprifiore infestqns is a plant pathogen causes a disease known

Seeweed is sometimes used as fertilizer in various parts of world.
Liquid extracts of brown see weeds are a valuable source of Potassium and |

Chlorella is considered alternate source of energy. The world’s of
fisheries depend on algae production. The red sea weed is cooked and made |
laver bread in some parts of world. Brown algae is harvested for food in |

several parts of the world.
Environment’s Friend:

During photosynthesis algae remove huge amount of carbon dioxide
annually from the atmosphere and supply oxygen continuously to the
- atmosphere ' ,
Biotechnology:

'An imprortant alga — Dunaliella salina accumulates large amount of
an orange red cerotenoid , B,p carotene which is used to colour products
Such as margarine,noodles and soft drink and as a vitamin supplement
beacause it is readily converted to vitamin A. B, carotene may also help to
Prevent lung cancer.

Fuel deficiency will become great threat in future, green algae may |

also be a future source of alternative feuls. Botryococus braunii produces

long chain hydrocarbon similar to crude oil. '

73 FUNGI |

h The fungi‘are a large successful group of
undred thousand species are found. They range n S

abitate, both aquatic and terrestri
T, e imdy of fungi is called mycology.
't General Characterstics:

abg F?ungi are multicellular (except ]
Obtive heterotrophs. They may be saprotrop
Predators,

hs , parasites , mutulists
and :

organisms more than &
ize from the unicellular {

Veast to ¢ alls and occupy a very wide range of f
he large toad stool, Puffb al. Fungi grow best in moist habitate. =

yeast) eukeryotic, non chlorophyllous, *




Chapter 7
s and angl

mtoctiﬂt

generally grows as
o having Cross walls (septa)

coenocytic €.g Mucor
lex reproductive

e ———————

is .
The body of fungus be septate 1
: hae. H hae may o walls,
| filamentous hyp e )t’zte i.e lacking Cross om comp
e.g Pencillium o asep anized to i

acked together and org : : '
:{tgupglti:elsng 1$mshroom, puffballs, Morels etc s the fibrillar material.

e et
They have rigid cell wall containing chiti

: te. Multinucleate vegat-ative
haploid and multinuclea ee and heterokaryons if the

¥is nS are ’ = :
e ?e?lss.,t arﬁ::n E:llleflehomokaxyons if the Iﬁiilc?;:rss;?ldition is common in fungi
" nuclei are different. Another unui;;layed sometimes indefinitely, forming a |

s dikaryon when karyogamy is : : :
::Selld,ﬂt{:onta?ning a pair of sexuzlly Coérilfli?;il:lr)llte tl;lll)c;fl-o ¢ haploid sexual spores
N i produce Sl

o thergztbirsio;i_:; :‘::glng asco spores subsequent upon meIosis n zi/lgote.
. = Diploid zygote nuclei forms during sexual reproduction. fI‘heY ave a
AR during which nuclear

. | characteristi itosi itosis
e cteristics mitosis called nuclear mi G :
4y dle is formed within nuclei.

| membrane does not break and spin . Septate
-c-*ﬁ Fungi are . absorptive @ 4 hyphae
| heterotrophs. Digestion, if necessary 1s ) g & o
~ performed by the fungus secreting i,/.;-f e d e <
enzyme out of its body on to its food. e T - .
They can be saprotrophs Hyphae\/lﬂ,
(decomposers), parasites, mutualists Q. Nuelsus —
and predators. Saprotrophs obtain their -\
food from dead organic matter by their = o =l = # 7' coenocytic
modified hyphae called rhizoids. ) > hyphae
| Parasitic fungi depend on living host for - Fig 7.5

g‘;gigg;f‘]h;e:lﬁrrements. They obtain Septate and Aseptate coenocytic mycelium
f be facultative meEgh cpecial hyphae called haustoria. Parasitic fungi may
“an grow on their living host as well as on artificial

~ media or may be obl; :
hmgl "’f’é Pregat:r:}) ilriall)tzsthv;lrulti:\}rli; ar}11 8TOW only on their living host. Some
| fungi live with other organismg. g host and use them as food. Mutualistic

Most fungi can repro

in havin ¥ : regarded » 1t is usuall a cogen
g cell-wall lacklng centrioleg as Pla.nts as they resgmbilyplaits

Tesemble with anima]g an
al e . :
lack cellulose in their celslo‘;r;?ley lack Chlomphylllllg on motile. But fungi

neither and : 'l and feed .
Complete plants noy anima_lscontal.n Chitin. It me hEtrotrophlc.ally,
. Their DNA studi aaris Kak bogsats
€s also confirm that
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.
n a7

g Q“

y "oty ? A

Protafti’

o

o different from. ?ther organisms, therefore fun . la
i dom. Pencilium, Mucor and Rhizopus are kﬂ‘:;ca:mﬁciﬁcd in

most widely accepted view is that the kingdom fungi represents monop
1;‘;: cage related to animals with which they shared a choarxelgﬂageuat: like mcthl:ot:'c

Mﬁi W: .

, keep moist bread under a bell jar for four or five days at a moderate temperature
the fungus appears and gradually spread.
. Observe hyphae under microscope. Collect different mushrooms from field and
study their structures. )

74 DIVERSITY AMONG FUNGI: s
There are four major divisions of fungi on the basis of "sexual

reproduction or sexual spores.
Division Zygomycota

2. Division Basidiomycota
3. Division Ascomycota 4
. s _ s B o
4, Division Deuteromycota
i

First three groups are distinguished primarily by their sexual
reproductive structures , while in deuteromycota the sexual stage has not

been observed.

Division Division Division Division
|___Zygomycota Basidiomycota Ascomycota Deuteromycota
Commonly called | Commonly called | Commonly called Called fungi
|___zygote fungi club fungi sac fungi imperfecti
PrOduce Sexua.l Fail to roduce €
Produce sexual spores in Produce sexual et alpsp hedihe
spores in basidium and spores in ascus theretosre called
Zygospore spores are called | called ascospores | g, imperfecti.
T ; basidospores 35,
mi;:hum are Either septateon | |
up non- on-septate e
Septate hyphae i.e. Septate hyphae Septate hyphae n hyphI; : i
Asexual b Takes place by b
rePlbduction takes Takes place by Tak?s'place Y sporangiospores
Place by conidiospores conidiospores or conidiospores
“Porangiospor and fragmentation and and
%& : " fragmentation budding fragmentation
Proper Proper gametangla
P""pcr i develops i.e. male :
Rametangi gametangia . bt
40 not ge ) 2 | develop i.e. male gametangia N EoIaEthng
K gametangia are antheridia
\\ antheridia Female gametangia
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onia have
While female A PP
gametangium are beak . h o
oogonia called trichogyne, s
Sexual
reproduction takes | By plasmogamy Byc;lalasmogam a mgyr No
place by and karyogamy and kary
conjugation
e After plasmogamy Aodic:
each dikaryotic | After plasmogamy
cells divide to each dikaryotic
Secondary form a hyphae, | cells divide to form
b it i which develop | a hyphae, which No
fruiting body donot into secondary develop into
develop mycelium or fruiting body called
fruiting called Ascocarp
basidiocarp
Three types of o
fruiting bodies are
- Only one type of formed i.e.
¥ fcating body fruiting body cleistothecium, No
apothecium and
perithecium
As a result of Some cells of
karyogamy diploid |  fruiting body Some cells of
In a resistant h)dy ka_lyogamy and perform karyogamy
called zygospore develops into and develops into No
whichis formed as |  diploid cells diploid cells,
a result of which enlarge to enlarge to form
conjugation form basidium SO
Each basidium ; T
The dormaint produce four Each ascus Only gametic
z%:sm dev!:bp pmﬁ.nger like Produce eight remm%?:;ﬁﬂﬂ
Promycelium ection called ascospore first can takes place
Zh‘ch contain Stngmcfta meiotic than as sexual
e | B | mitoic il dision | reprotucaonie
i\ each i occur, par
T =y S i
€.8. poread molg btr:ca‘{;etsmﬁ;::’gl €.g yeast, mildew, :
Iucor Puff bals, butu’m SUp fung, traffles, e.g Pemf{'ﬂ:r”:nt
mushroom mportant cellulpse notatum diff
' (Agaricys degrades of sp: of a.spefgﬂms




cle of Mucor (zygomycota):
74.5 “':c?and habitat: ‘ i
Mucor is the commonest of saprophytic fungi, called “molds”. Mucor i

" coprophilous and may be prepared by keeping damp cow or horse dung |
er a bell-Jar for few days. Mucor is however, also very widely distributed & = =
;"me pumus of the soil. In nature, Mucor emits a “musty or moldy” smell. [ =

Sporangium =

. N Sporangiospores
Germination/ . 1) ® & ‘.\;.:‘..

oo
\
T Sexual Iiig.:? Asexual ]
M! ! Zygospore  Coencytic hyp Sporangium

| Suspensor / Peridium

“r ek
o :G‘m&@““l‘? \\ _\Sborangioptore

Fig: 7.6 Life cycle of mucor

Structure:
Mycelium .

The mycelium of Mucor consists of long, aseptale coenocytic hyphae.
Types of hyphae:

The mycelium consists of three types of hyphae.

L Rhizoidal hyphae: i
Hyphae penetrate into the tissue of the substratum . They serve as |

t;le fixitive and absorptive which are essential for nourishment.
5 IMPOTANCE OF FUNGI:

Fungi are important to human as foods, decomposers, plant and =
bio pathogens, producing antibiotics, in biological control and in &
_j&hnolog, i

Because of lichen’s efficiency in absorbing mineral, they are important contributors to 5
nutrient cycle .This efficiency also makes them sensitive to pollution. v

78,
1 Eating and drinking fungi: - - S _
v _Esd-lble mushrooms, are useful source of easily digestible proteins,

and minerals e.g Agaricus bisporus ,padistren mushroom , oyster

Inm’hl‘omn.

i S —
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E Fung are vitzl or 2 whole range of fermentation industries. Soybear,
zre fermented by Aspergillus oryza to make sOy sauce. :

Fungl tzke part in the basic process of cheese making, the yeaqyy
Saccharomyces cerevisiae ferment sugars to alcohol and carbon dioxjg,
azﬂhapki:admmmdaﬂymmﬁngm'ma{mbmafl' 5

Ower the past few decades yeasts have become increasingly importan,
in genetic research for example, the human insulin gene has be?n SI?liced
réﬁo%mdbakefsymﬂwcmandmsmmfw
use by Agaricus bisporus is the commercially grown species of mushroom,

7.5.2 FPood Spoilage: )
Szprophytic fungi cause tremendous amounts of spoilage of fooq
stufl.

Mzmrv toadstools contzin poisonous alkaloids the affect the human

Human/Animal diseases:

A pumber of Imporiant human and animal diseases are caused by
p=thogenic fungzl disease . The cause of the cosmetic diseases of the skin
such zs ringworm  _Athlete’s foot 2lso an skin disease. Fungal spores may
trigzer zlergic responses in sensitive people ‘

Hisioplasmotysis is 2 serious infection of lungs caused by inhaling
spores of fungus.

A Few species zre zble to cause systemic infections of bone tissues
Candida albicans the cause of oral and vaginal thrush.
Aspergliosis, fear, hings, disease), and moniliasis (Skin, mouth, gums
m::q zre 2lso caused by fungus. Many toad stool contains poisonous
zlkzloid thet 2fect the human nervous system.

Plant diseases:

~ Fungl are responsible of various lant disease i oy many
agricultural crops, fruits, wheat .2 down sl s
grapes, cherries and roses are
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AnﬂbiotiCB: J i 28
Many important antibiotics are extracted from fungi. Fungi have

pred a new field, in medicine by producing antibiotics like penicillin |
. y ! enicillin |
' oromycetin, neomycin terraymycin etc .Penicillin is effective agaii:mst fnolst: '
¢ of bacteria which cause diphtheria, pneumonia, meningitis syphilis

and gonorrhea.

piological qontrol: ' i
Fungi are also used in the biological control of weeds and pests.

some s0il fungi trap nematodes using sticky branches or rings of hyphae.
The activity of these predatory fungi could reduce the severity of plant |
diseases caused by nematodes. 7:.

Fungi and bhiotechnology:
Fungi are model eukaryotes for biotechnological research and |

application. Being eukaryotes they have the potential to be engineered to [ =

produce large amount of useful biochemicals. .
Many Fungi have the ability to convert low- value waste into useful |

compounds such as vitamins , hormones and antibiotics

Genetic Research:

Many fungi are used in ge
known as orange bread mold and yeas
important organism for eukaryotic gene
recombination and gene regulation.

al mutualism:
with As heterotrophs, fungi depend for
relat;, which they have developed
inml‘?e’:ls?up; The level of interdepen
in - .
um’!hizae; e nutrient recycling
Phosp;n mycorhizae , the fungal hyphae help 1?
orus , zi trients , 1o |
of , zinc , copper, and other nu , | : :
as::s_cular plants. Sugllz plants show petter growth than those without this i
Ly 2ton, &
Cheng;
between fungi and certain

[t iS a il ol RO
m c association .
utualistic symbiot! a cyanobacterium, 0f sometimes both.

thu
Mogt totrophs either green algae of g :
of the vis T i f fun s while alga partner 18
Pegens -, Visible part of lichens consists © glJt;he algal partner from
ng ligh " : . ts food through the courtesy of {
Ugae, t and desiccation and itself Bt oostor of air pollution.

netic research. Neurospora commonly
ts are extensively used as an

their existence on other organism,

intimate
dence saprophytic decomposers |

the direct absorption of i

tic research, including genetic =

often interdependent, I

m the soil into the roots |
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ukaryotes Probably
arose from Protoctista ancestors. :

Protoctista can be unicellular , colonial or n_luticif-llular.
Due to diversification biologists regard Protista kin

gdom as polyphyletic
oup of organisms. i j A
:gI‘rhe Ii)irst'engl«:au'yotic organisms were probably similar to modern day
Protoctista '

Plant like Protoctista are algae e.

g Chlorella, Ulva. Fungi like Protoctista |
mold and water

mold oomycetes (Phytophthora).
Phytophthora is a pathgenic organism causing late blight of potato.
Animal like Protoctista include all protozoans \
Plasmodium is the cause of maleria.
Protoctista have great bilo

gical importance and significance to human
Fungi. include non-chlorophylous

multicellular  (except yeast)
organisms having chitinoys cell wall, '

nuclear mitosis during which
ak and &

: Spindle is formed within
major division« |
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orotoctists and Fungh

‘ EXERCISE |

1, Encircle the correct choice

: Which of the following is true about ' :
(i) ) All organisms are prOkaryotesthe Kingdom Protoctista
(b)  All organisms are eukaryotes
(c)  All organisms are autotrophic
(d)  All organisms are heterotrophic
(i) All members of green algae have the pigment combination
(a) Chlorophylls a and b
(b)  Chlorophylls a and ¢
(c) Chlorophyll a and Phycobilins
(d) Chlorophylls a,b and c
(iiiy The major grouping of protozoa is based upon their

(a) Feeding habits (b)  Mode of reproduction
(c) Mode of Nutrition (d)  Mode of locomotion = =
(ivy Protoctista having isomorphic alternation of generation 1B
(@) Chlorella (b)  Ulva ‘
() Euglena (d)  Phytophthora
(v  The amoeboid stage of slime mold is sy _ |
(a) Plasmodium (b) - Fruiting bodies
(c) Euglena _d HCOMNIDS
(v)  Trypanosomes and Leishmanias are disease causing “
(a)  Viruses ?cjl} gggtgeina Rt
(c) Protoctists o
(vii)  Ulva is commonly called b Virus B
(a) Bacteria =d= Sea lettuce VAT
.. (0 Mushroom e
(viii) The study of fungi is called (b) Microbiology
(a) Zoology (d)  Mycology
(c)  Botany

(ix) system are

in eco
The most important cellulose degraders (b) Zygomycota

(@)  Ascomycota (d) Deutromycota }
()  Basidiomycota
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Write short answers of the following qu A

Whteis the kingdom Protoctista considered to be an artificial taxonp
y

ison i ion of generation?
has isomorphic alternation o _
gﬁi Z:es;talyalth::]:l :aexual ulva plants are called as SP°1‘°P1_lyte i

gametophyte? ;

Protoctizta are the link between prokaryotes and the more modery
e " in why?

eukaryotic like plants and animals explain w. :

Name various classes of Protozoa and how each of their memberg

move? . . S
Describes some of the unusual features of nuclear behavior in fungi?

What features allow fungi to survive in all environment where life is
possible? ' : '

Write detailed answers of the following questions:

. Write down general characteristics of Protoctista and diverSity among

Protoctista?

Describe structure and reproduction in Ulva?
Give diagnostic features of four classes of fungi?
Write an essay on economic importance of fungi?




