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(a) Van Lwenhoek using his microscope.

(b) Microscope replica (c) Drawings of bacteria
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Fig. 1A: Electron Micrograph of a
Gram-Positive Cell Wall
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Temperature

Psychrotroph
Temp Range 0 — 30°C
Common Optimum 20°C

~ Mesophile

 TempRange15-40°C
~ CommonOptimum35°C

Themophile
Temp Range 45 - 80°C
Common Optimum 60°C
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TABLE 6.1 The Effect of Oxygen on the Growth of Various Types of Bacteria

<. Obligate

Anaerobes

Effect of Only aerobic
Oxygen on growth; oxygen

Both aerobic
and anaerobic

Growth required. growth; greater
growth in
presence of
oxygen.

Bacterial

Growth in

Tube of Solid

Growth

Medivm

Explanation Growth occurs Growth is best
of Growth only where high where most
Patterns concentrations oxygen is
of oxygen have present, but
diffused into the occurs
medium. throughout tube.
Explanation Presence of Presence of
of Oxygen’s enzymes catalase  enzymes catalase
Effects and superoxide and SOD allows
dismutase (SOD) toxic forms of
allows toxic forms oxygen to be
of oxygen to be neufralized;
neutralized; can can use oxygen.
use oxygen.
| — ——————————————————————————————————————————

Only anaerobic
growth; ceases
in presence of
oxygen.

Growth occurs
only where there
is no oxygen.

Lacks enzymes
to neutralize
harmful forms
of oxygen;
cannot tolerate
oxygen.

Only anaerobic
growth; but
continues in
presence of
oxygen.

Only aerobic
growth; oxygen
required in low
concentration.

Growth occurs
only where a
low concent-
ration of oxygen
has diffused into
medium.

Growth occurs
evenly; oxygen
has no effect.

Produce lethal
amounts of toxic
forms of oxygen
if exposed to

Presence of one
enzyme, SOD,
allows harmful
forms of oxygen
to be purliul?y normal
neuiralized; atmospheric
tolerates oxygen. oxygen.

| Or. AbdelFattahi

| PH G 50 Gsal 585 () |

Ao pH 30 4 Sas 4l G gsd 385 s o >
9 duaa gaad) Bagadd) calinlld . Loyl L&l g gal o B_uS da A
Lol 0l Guaad w89 4,0 UDA gad ci gl Ay gl8l Bajadl)
Mol g AN e 3N g el pand Aol DAY
Cn ool g b gall) Jall 4,00 £l o) alina (1 Lagas g >

308 dladdl g cily yhadl) () aad dale ddayg . pH (6-8) Jaladl

) bkl g by il e J8) Adagand) daja die gadll e
Al A gal) LSS o pH ) el Lpulua JiS) ol jad

wada buy A galll Jali A Aciduric £ gan dliag >

Jaali plgil iy LAY haeay SSOU phaes Lt e
Thiobacillus <yl 3aus) L, Jia 4dall 4 gand)
Jaa Alle Al gaa Jaai o) ok Al thiooxidans
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Mode of living (Nutrition) in Bacteria
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Mode of living (Nutrition) in Bacteria

The main types of energy capturing Metabolism

All
microorganisms

sanic T . . Organic compound = carbon source
Inorganic CO, = carbon source AUTOTROPH 8 HETEROTROPH
(Self feeders)

Making own food by reducing CO, Using ready-made organic molecules for food

[ | [ |
lPholoaulolrophs l Chemoautotrophs l Photoheterotrophs 'Chemohelemlruphs
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green Sulphur bacteria.

Light Energy
6 CO,+ 12 H,S > CgH1206+ 6 H,O +12S

Green Sulphur bacteria
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Forms of Cyanobacteria Sk silbyal) JSii

1. Unicellular or aggregate:
e.g. Gloeocapsa sp.

b N —_
c: 2 ';) F 4
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Forms of Cyanobacteria Sk gl J&i

2. Colony:
e.g. Microcystis sp.

Forms of Cyanobacteria Sk gilbud) J<ii

3. Filamentous forms:
a) Un-branched: e.g. Anabaena sp.
b) Branched: e.g. Stigonema sp.



http://www.biologie.uni-hamburg.de/b-online/library/webb/BOT311/Cyanobacteria/MicrocystisLab.jpg
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DNA

embrane

Plasma
membrane

Mucilaginous
sheath
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Two divisions in fungi

RN

Myxomycota Eumycota
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2- Mycorrhizas ¢ sSaall cily i
480 1) L) 5 el phadl) (i ABMal) o Al

A) Ectophytic mycorrhiza, B) Endophytic mycorrhiza,
The fungus forms an external The fungal hyphae
investment of the root in the penetrate the inner parts
form of a crown of hyphae of the roots and have little
without penetrating into the connection with the
cells other those of the mycelium in the soil.
epidermis.

— O Abdel Fattah

(adal) ey hadll) Eumycota il kil civias
(5 U classes cigha uad ) A88a)) cly phadl) el oy >
:@Qm\ah\gcﬂlﬁﬁ\&ﬁé
Zygomycetes (4 3) A gl 330 cby il (1
WLSA (g gintg davla p& cligl) g dgbitia ()9S dudald) ¢ 5aY)
ddaal) 4 e dall o g ginall guhall A Dlgiudl o

SPOrSIgICADOnES .h‘J }l :.t.

Sporangium

i
Sporangcphore

—_— | Dr. Abde[Fattah




Ascomycetes (Sayl) 4 3 cly hadl) (2

(asc) u““‘" 4.«41.; UAL:S\ JAN Lgalil) (“" g\ PIEK adl A Q98
. = 2 Aada lgo ciliagl) o685 g

Oomycetes dxaul) ey i) (3
Ll elial B Wjmad Al dna dwdal)l eljaY) Caliss
Rauia e g 58T g (L 1) A S0 61323 5 (s s¥))

—_— I =
—— T
bt [
e T == Dr. AbdelFartah

~ Basidiomycetes kol kil (4
<li g« basidia o baJd alll) b ol cda i e-uba Qs
_M.MA )h.ﬂ\

Deute romycetes (Impe rfect fungl) duailll) iy kil (5
Y i g gy il IS 8 Ay glud (S1g Al Al e

W

I Abdel Fattah




Non septated Hyphae = Septated yphae
of Aspergillus niger of Penicillium sp.

Rhizopus sp.
Similar gametangia

Endogenous Spores (Ascus)
Fuazariumsp
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| Division Eum\ycota_TfueFﬁW‘T

- The Primary Structures ofa Fungi

*  Spores Hypha

(haploid reproductive cell)  (a single filament)

Mycelium
(a mass of hyphae)

Fruiting Body

(reproductive and dispersion)

N\all

Septated Unseptated - coenocytic

==
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;
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~+ The mycelium of both genera is branched

« They grow saprophytically on all kinds of

« They can grow also as saprophytes on stored 7
« They can be sub-cultured easily on synthetic
+ Both multiply asexually by conidia, which are

« These conidia are carried by air-currents,

s IS ity

and septate.

organic materials such as jams, bread, meats, ‘
grains and wood. :

fruits and vegetables causing their decay. (ﬂ J
nutritive media.
carried on conidiophores.

and they are capable of immediate
germination if they fall upon the proper l
substratum. :

+ Sexual reproduction has been observed in m‘

several species of both Penicillium and Asgergillussp.
Aspergillus.

+ In—Penicillium spp., the conidiophores are

septated and branched. The last branches
terminate  with the sterigmata (called
phialides), which carry the chains ofconidia. |

* In Penicillium spp the sterigmate are ini
clusters, which may be in the order of 7
primary, secondary and sometimes tertiary ).
sterigmata. )7

* In Aspergillus spp., the conidiophores are
unbranched, non-septate and terminate with
swollen heads, each of which carries radiating
sterigmata.

« Chains of conidia, arranged in acropetal
succession (the larger being terminal ) are
carried by such sterigmata.

« They allover appearance of Apergillus
conidiophore is a radiating head while
Penicillium look like a broom.
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[Economic importance 4sbaiyl 4, @]

Ol Basdall gAY 31 gall g A2

U g 4y guand) (alaa¥) (pa daadl g i i) Glana ) (S (2
Sl e W gai i Aspergillus sp. skd

dlal) c¥laal) (o paiicudll Taka-Diastase a3 gl oS (3
. Aspergillus oryzae sk daul s

Agsiy pada Lgd (Al Copmatlly il Jia ol 15 e (4
. Penicilliumspp. Wakil) 2 addiun 4ald

clyphd aladicdy cluddl algd) g gaad) laall ZUWH 0% (5
. Penicilliumnotatum

Dr. Abdel Fattah

~ Basidiomycetes &kl el il

Characterization 8 jeal) gaibail)

Aanda il (e () 5SE a galeasall

. basidiospores 4l 4 & ) o gl
pnida gl andla 058 O OSa al ) Jala
Agaricus (Mushroom).oi il piee kb Lgatial ¢ya

NIV

Or. Abdel Fattah |




14

~Agaricus (Mushroom) umbm?f‘/

Characte rization

e Saprophytic fungus, appearing initially as mats or
masses of subterranean septate hyphae which feed on
organic matter.

e Mushrooms grow best around decayed trees or in
fertilizied soils. It grows wild in fields and gardens, and
a variety of it iscultivated.

e The underground mycelium gives rise to an overg round
body composed of compact interwoven hyphae called
the fruit body orsporophore.

® |n young stages the whole fruit body is covered by a
membrane which ruptures due to growth , leaving a
remnant of it at the base of the fruit body called volva.
The fruit body then becomes differentiated into a stalk
or stipe andacap or pileus.

e The rim of the pileus is attached to the upper part of the
stalk by a membrane which ruptures, due to the
horizontal growth of pileus, leaving a remnant on the
stalk known asannulus.
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Spirogyra Volvox

Multicellular Colonial

{ 'l'/.'.“."

2 ¥
LY BT o of
1Y Yol iy

—_— . Jlbdel Tattaﬂ

Euglenophyta (Euglenoids) 4l o) llakl)

Aginl) olial) B B B as) g >

Autotrophs 433 4535 Unicellular 4:13)) 3aa g yuas >
dali) A 2 photosynthesis gl Jdail) Jany agiig
.5 gall

iSa g Jiad 2 g Y (Allyg 5 pal) B g5 pe s A >
bl J4ls LS g heterotrophs 4l 45613 & (985 o)
Adasaal) Jala oY) (e

(OB9) (n g Pellicle ¢5S5) s oa Jlaa Ll g >

b gl Lgaal g A8 jacia gl B 4 guad) AShaal) LYA 4t 3

(RS pae) £ od JSa e LLBA JA clbidial) ¢ JA5

E Dr. Abdel Fattah




Euglena

STRUCTURE OF A EUGLENA
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